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Co METALI iLO MODIFiKASIYA OLUNMUS NaX SEOLIT
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*Azarbaycan Dovlat Neft va Sonaye Universiteti
**Baki Dovlat Universiteti
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NaX seoliti vo Co metali asasinda hopdurulma yolu ilo katalizator niimunalori sintez
olunmug va onlarin aktiviiyi 423-723K temperatur intervalinda etanolun va n-propanolun
oksidlagsmasi prosesinda tadgiq olunmugsdur. Miiayyan olunmugsdur ki, ilkin NaX (H forma)
niimunasina nisbaton modifikasiya olunmug niimunalar iizorinda spirtlorin cevrilma daracasi va
reaksiya mahsullarinin ¢iximi xeyli artir. Aparilmig tadqiqatlara asasan miiayyan olunmusdur
ki, nisbaton kicik temperaturlarda spirtin molekuldaxili vo molekullararasi dehidratlagmasi
reaksiyalart iistiinliik taskil etdiyi halda, temperaturun yiiksok giymoatlorinda onun parsial va
tam oksidlagmasi reksiyalari siiratlonir.

Acar sozlar: katalizator, seolit, oksidlogsma, spirt

Miiasir dovriimiizda spirtlorin katalitik cevrilmasino dair ¢coxlu sayda ig-
lorin movcud olmasina baxmayaraq, onlarin oksidlosdirici miihitds seolit tor-
kibli katalizatorlar iizorindo konversasiyasina aid islor, demok olar ki, ¢ox
azdir. Bunu nozoro alaraq NaX seoliti vo Co ke¢id elementi osasinda katalizator
niimunalari hazirlanmig vo onlarin aktivliyi 423-723K temperatur intervalinda
etanolun vo n-propanolun oksidlosmosi prosesindo todqiq olunmusdur [1].
Miioyyan olunmusdur ki, biitiin katalizator niimunalari, o ciimlodon ilkin NaX
(H forma) katalizatoru geyd olunan prosesdo miioyyon aktivlik gostorirlor [2].
Lakin ilkin seolit niimunasi ilo miiqayisade modifikasiya olunmus niimunslorin
katalitik aktivliyi daha yiiksok olur. Miioyyon olunmusdur ki, spirtlorin yuxa-
rida geyd olunan katalizator niimunolori tizarindo ¢evrillmasi zamani bir-¢ox
paralel vo ardicil reaksiyalar: molekuldaxili vo molekullararas1 dehidratasiya,
parsial vo tam oksidlogmo reaksiyalari bas verir [3-5].



Tacriibi hisso

Hopdurulmus CoNaX katalizatorunu almaq ti¢lin NaX seoliti iizorino
kobalt-nitrat mohlulu hopdurulmus vo alinmis niimuno 373 K temperaturda
qurudularaq, 523-573 K temperaturda kobalt-nitrat tam pargalana qodor ko-
zordilmisdir. Daha sonra alinmis niimuno 823K temperaturda 10 saat miiddo-
tinds kozordilmisdir. Beloliklo, torkibinds asagida gosterilon miqdarda kobalt
olan hopdurulmus seolit katalizatorlar1 alinmigdir: 1%, 2.5%, 5%, vo 10%.
Alinmig katalizator niimunolorinin torkibi rentgenfaza analizinin komayilo
tosdiglonmisdir (sokill).
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Sok.1. Katalizator niimunalorinin rentgenoqramalari;
a) NaX; b) NaX+5%Co

Alinmig katalizator niimunslorinin aktivliyi etanolun vo n-propanolun
hava oksigeni istirakinda oksidlogsmosi prosesindo todqiq olunmusdur. Proses
boru formali reaktorla tomin olunmus axinli qurguda 423-773K temperatur in-
tervalinda hoyata kecirilmisdir. Todqiqat {i¢lin gotiiriilon katalizatorun hocmi 5
ml, ilkin reaksiya garigigmnin verilmosinin hocmi siirati iso 2400 saat™ toskil et-
migdir. Qaz qarigiginin verilmo siirati spirt:hava = 1:10 nisbotindo gotiiriilmiis-
diir. ilkin addolorin vo reaksiya mohsullarinin analizi xromotoqrafik metodla
hoyata kegirilmisdir.



Naticalar

Isdo mogsad hopdurulma yolu ilo sintez olunmus NaX+Co katalizator
niimunalarinin aktivliyinin etanolun vo n-propanolun parsial vo dorin oksid-
logsmo prosesinds todqiq olunmasidir. Miioyyon olunmusdur ki, etanolun biitiin
niimunalar {izarinds cevrilmasindon asagidaki mohsullar alinir: etilen, karbon
4-oksid, dietil efiri, asetaldehid vo ciizi miqdarda sirke tursusu [6-7]. Lakin
miioyyan olunmusdur ki, reaksiya mohsullarinin ¢iximi vo spirtin konversa-
siyas1 katalizatorun torkibindoki metalin miqdarindan vo temperaturdan asili
olaraq doyisir. Etanolun yuxarida gostorilon katalizator niimunolori {izorindo
cevrilmasindon alinmis naticalor cadval 1-do verilmisdir. Codvoldon goriindiiyii
kimi, temperatur artdiqca biitiin niimunalor tizorinds etanolun konversiyasi ar-
tir. Eyni zamanda metalin (Co) miqdar1 artdiqga da konversiya artir. Miioyyon
olunmusdur ki, ilkin niimunays nisbatoan Co metal1 ilo modifikasiya olunmusg
katalizator niimunolori daha yiiksok oksidlosdirici xassoya malikdirlor. Codval-
don goriindiiyti kimi oksidlogdirici xassani asas gotiirsok, onda optimal torkibli
katalizator kimi NaX+5% Co niimunosini gétiira bilorik. Belo ki, ilkin niimuno
ticiin CO; gazinin maksimal ¢iximi (723K temperaturda) 50.5% oldugu halda
NaX+5% Co niimunasi iigiin bu rogom 75.5% toskil edir.

Cadval 1
Etanolun ilkin NaX va NaX+Co
niimundlori iizarinds ¢evrilmasindon alinmis naticalor
Reaksiya mohsullarinin
Katalizator Temperatur,K ¢i1xim1,%, Konversiya, %
CO, C,H, | Karbonil
birlogsmoalori

1 2 3 4 5 6
NaX (ilkin) 423 0,0 0,0 0,0 0,0
473 0,0 0,0 2.6 2.6
523 13.2 23.9 4.5 41.6
573 28.4 334 3.1 64.9
623 38.3 30.5 1.8 70.6
673 45.1 26.5 0.6 72.2
723 50.5 24.5 0,0 75.5
423 0,0 0,0 1.1 1.1
473 0,0 0,0 3.7 3.7
NaX+1% Co 523 24.6 33.1 4.9 62.6
573 384 31.6 3.1 73.1
623 46.1 28.9 1.2 76.2
673 53.9 26.3 0.6 80.8
723 60.1 23.1 0,0 83.2
423 0,0 0,0 2.7 2.7
473 304 27.6 4.1 62.1
NaX+2.5% Co 523 43.2 29.9 3.5 76.6
573 50.2 26.3 22 78.7




623 57.2 22.7 1.1 81.0
673 64.2 20.0 0,0 84.2
723 67.4 18.3 0,0 85.7
423 0,0 0,0 0,0 0,0
473 0,0 0,0 12.3 12.3
NaX+5% Co 523 25.6 18.5 26.8 70.9
573 45.2 22.8 15.6 83.6
623 56.7 21.2 8.7 86.6
673 66.9 16.3 4.5 87.7
723 75.7 13.9 0,0 89.6
423 0,0 0,0 24 24
473 0,0 0,0 8.7 8.7
NaX+10% Co 523 32.8 22.7 14.2 69.7
573 534 26.8 4.5 84.7
623 61.6 28.6 1.2 914
673 63.6 30.6 0,0 94.2
723 62.9 32.2 0,0 95.1

Cadval 2-do n-propanolun ¢evrilmasindon alinmig naticalor verilmisdir.

Caodval 2
Propanolun ilkin NaX voNaX+Co niimunalari iizorinda
evrilmasindon alinmis naticalor
Reaksiya mohsullarinin ¢iximi, % Konversiya
Katalizator TK CO, C;Hg akrolein pr.ald %
1 2 3 4 5 6 7
423 0,0 0,0 0,0 0,0 0,0
473 7,4 9,7 4.8 2,6 24.5
. 523 17,9 18,9 3,6 0,0 38,4
NaX (ilkin) 573 | 275 | 216 2.4 0,0 57,5
623 33,2 31,6 0,0 0,0 64,8
673 35,2 32,8 0,0 0,0 68,0
723 36,8 | 256 0,0 0,0 70,4
423 0,0 0,0 0,0 0,0 0,0
473 10,2 9,4 1,0 1,3 21,9
NaX+1% Co  ™75537 17205 | 184 2.4 2.6 439
573 32,2 27,1 0,0 0,0 59,3
623 37,1 28,7 0,0 0,0 65,8
673 37,9 23,6 0,0 0,0 66,4
723 39,0 19,5 0,0 0,0 60,0
423 0,0 0,0 0,0 0,0 0,0
473 14,9 12,0 1,5 2,0 30,4
523 25,4 23,0 2,4 2,6 53,4
NaX+2.5%Co 573 | 333 | 25.1 0,0 0,0 584
623 35,8 19,5 0,0 0,0 59,0




673 | 371 | 174 0,0 0,0 595
723 | 397 | 164 0,0 0,0 60,0
423 0,0 0,0 0,0 0,0 0,0
473 0,0 0,0 0,0 0,0 0,0
NaX +5% Co 553 0.0 0,0 0,0 2,6 2,6
573 | 156 | 38 0,0 3.9 233
623 | 339 | 87 0,0 2.6 452
673 | 390 | 102 0,0 0,0 492
723 | 409 | 66 0,0 0,0 50,4
423 0,0 0,0 0,0 0,0 0,0
NaX +10% Co | 473 0,0 0,0 0,0 45 6,5
523 1.9 0,0 2.4 6.7 12,0
573 | 173 | 1.5 8.4 8.2 35.4
623 | 288 | 26 6,0 9.1 449
673 | 326 | 1.3 3.6 13,0 50,2
723 | 339 | 05 2.4 13,0 51,0

Aparilmis todqgiqatlara asason miioyyan olunmusdur ki, n-propanolun ok-
sidlogmoasindon osason asagidaki reaksiya mohsullar1 alinir: karbon qazi, pro-
pilen, akrolein, propanol aldehidi. Codvaldon goriindiiyli kimi n-propanolun
cevrilmasi zamani karbon gazinin maksimal ¢iximi etanolun ¢evrilmosinda ol-
dugu kimi NaX +5% Co niimunasine uygun golir vo 40.9% (723 K tem-
peraturda) toskil edir.

Aparilmig todgiqatlara osason miioyyon olunmusdur ki, ilkin NaX kata-
lizatoru ilo miiqayisodo Co metali ilo modifikasiya olunmus niimunolor
spirtlorin oksidlogsmasi prosesinds daha yiiksok aktivliys malikdirlar.
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HNCCIEJOBAHHUE ITPOIECCA OKHUCJIEHUA C2-C3 HACBIIIIEHHBIX
CIIUPTOB HA KATAJIM3ATOPE HEOJIUT NaX, MOJJUO®UITUPOBAHHBIX
KOBAJIBTOM

AJ.BEJIMEBA, I1.A.HAIUPOB, /l:x. U.MUP3AU
PE3IOME

CuHTEe3UpOBaHbl 00pa3Ibl KaTanrn3aTopoB Ha ocHoBe NaX II€OIHTOB M KOOAIbTa Me-
TOJOM TIPONUTKU M N3yUYECHBI NX aKTHBHOCTH B IIPOIIECCE OKHUCIICHHS ITAHOMA M H-TIPONAHOJIa B
uHTEpBase Temnepatyp 423 - 723K.

YCTaHOBIIEHO, UTO CTENEHb IIPEBPALICHUS CIIUPTOB U BBIXOJ IPOAYKTOB PEAKLUU IIPU
ydacTumn MO,HI/Iq)I/IIII/IpOBaHHI)IX KaTaJn3aTopOB BBILIC, YEM B IMPUCYTCTBHUC UCXOAHOI'O LIEOJJIHUTA
NaX (H ¢opma). CormacHO MpOBEICHHBIM YKCIEPUMEHTAM YCTAHOBJCHO, YTO TPH OTHOCH-
TCJIbHO HHU3KUX TEMIIEpATypax NPOHUCXOIUT BHYTPCHHAA W MECKMOJICKYJIApHaAsA ACTrUApaTainus
CIHMPTOB B TO BpeMsi Kak Ipu 0oJjiee BBICOKHX TEMIEpaTypax yCKOPSIOTCS PEAKIHH MOJTHOTO U
MapIHAAIEHOTO OKHCICHUS UX.

KiaroueBbie ciioBa: KaTajan3aTop, HEOJUT, OKUCICHUEC, CIUPT

RESEARCH OF THE OXIDATION PROCESS OF C2-C3 SATURATED ALCOHOLS
OVER NaX ZEOLITE CATALYST MODIFIED BY COBALT

A.D.VALIYEVA, P.ANADIROV, J.L.MIRZAI
SUMMARY

NaX zeolite and Co metal-based zeolite catalysts synthesized by impregnation, and their
activity were investigated in the process of oxidation of ethanol and n-propanol at 423 - 723K
temperature range. It was determined that the level of the conversion of alcohols over the
modified samples and yield of reaction products are significantly higher than the sample of the
initial NaX (H shape) catalyst. According to the conducted study, it was determined that at low
temperatures there occurs intramolecular and intermolecular dehydration of alcohols while at
higher temperatures, their partial and complete oxidation reactions increase.

Keywords: catalyst, zeolite, oxidation, alcohol

Redaksiyaya daxil oldu: 16.04.2018-ci il
Capa imzalandi: 13.07.2018-ci il
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OKSIDLOSDIRICININ QATILIGININ Co3;04NAZIK
TOBOQOLORININ FORMALASMASINA TOSIRI

S.C.MOMMODYAROVA, AM.MOHORROMOV, M.B.MURADOYV,
Q.MLEYVAZOVA, Z.A.Af}AMALIYEV, 0.0.BALAYEVA
Baki Déviat Universiteti
Sevinc.memmedyarova@inbox.ru

Kobalt oksid nazik tobaqgoalori siisa altliq iizorinds sada iisulla- ardicil ion layimin
adsorbsiyasi va reaksiyast ila miixtalif  sayli tsikllarda (40, 60, 80, 100 va 120) sintez
olunmugsdur. Reaksiya otaq temperaturunda hayata kegirilmis va kobalt duzu manbayi kimi
kobalt asetat tetrahidratdan [Co(CH;COO),-4H,0] istifado olunmusdur. Alinan tabagalor
rentgen difraksiya, ultrabanovsayi spektroskopiya (UB) va enerji disperslasdirici rentgen
spektroskopiya metodlart ilo todgiq olunmusdur. Miiayyan edilmisdir ki, ¢okdiiriilon zaman
tobagalor kobalt metahidroksid, termiki emaldan (aerob soraitds) sonra isa amorf
kobalt(ILIII) oksiddan ibarat olmusdur.

Acar sozlar: kobalt(I1111) oksid, nazik tobaga, qadagan olunmus zonanin eni

Son illar arzinds kobalt oksidin nazik tobagolori miixtalif saholords ge-
nis totbiq olunur. Kobaltin iki oksidi: CoO vo Co304daha genis istifado edilir.
Hor iki birlosmo kubik sinqoniyada kristallasir. Kegirici althiglar {izorindo
miioyyon lisulla sintez olunmus Co304 nazik tobogolor qaz sensoru [1], elektro-
kimyovi sensor [2], elektrokimyovi kondensator [3,4] kimi istifado edilir.
Bundan basga Co304-iin ion bateriyalarda anod elektrod kimi [5], katalizator
kimi [6], giinos siialarinin absorberi kimi [7], magnit material [8] kimi totbiq
sahalari do malumdur. Co3z04 nazik tobagalari amorf va polikristallik althiglar
tizorindo miixtalif iisullarla: zol-gel [9], piroliz [10,11], kimyovi c¢okdiirme
[3,12], maqgnetron emissiyasi [13], elektrogokdiirmo [14], yiiksok tezlikli im-
pulslu lazer vasitosilo ¢okdiirmo [15], ardicil ion laymin adsorbsiyasi vo
reaksiyasit metodu [16] ilo sintez olunmusdur.

Toqdim olunan isdo kobalt (ILII) oksidin ion-layl1 tobagolorinin forma-
lagsmasina va xassalaring hidrogen peroksidin qatiliginin tasiri oyronilmisdir.
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Tacriibi hissa

Yetigsmo prosesindon ovval siiso altliq xlorid tursusu (HCI) mohlulunda
10 dog. tomizlonir vo distillo suyu ilo yuyulur. Sonra althiqlar etanol-aseton qa-
risiginda (1:1), distillo suyunda yuyulur vo sonda 100° C-ds sobada qurudulur.
Cokdiirmo prosesindon ovval altliq hidrofil xiisusiyyoto malik olmasi {i¢iin
miitlaq tomizlonmalidir [17, 18]. Co304 tabagasini ¢okdiirmak ii¢iin kation pre-
kursor kimi 0.5 M kobalt asetat tetrahidratla [Co(CH3COO),-4H,O] 1M
NaOH qarisigindan (pH~12), anion prekursor kimi isa 3% va 1%-1i hidro-
gen peroksiddon (H,O,) istifado olunmusdur. Ovvolcadon tomizlonmis siiso
althq saquli vaziyyotds 30 san. miiddatindo goalovili kobalt asetat mohluluna
salinir. Bu zaman Co(OH), altliq {izorino adsorbsiya olunur. Sonra siiso altliq
30 san. miiddatindo H>O, mohluluna salinir, bu zaman siisonin sothindo reak-
siya bas verir vo kobalt metahidroksid [CoO(OH)] formalasir (tonlik 1 vo 2).
Bu proses bir formalagsma periodunu tagkil edir va tobagenin qalinligini artir-
magq ii¢iin bir neco dofo (40, 60, 80, 100, 120 sayda) tokrar olunur. Hor tsikldon
sonra siigo althq distillo suyu ilo yuyulur. Az sayl tsikllorde nazik tobagonin
rongi agiq qohvayi rongdo olur, tsikllorin sayimni artirdiqca bu rong tiindlosir.
Almmmis niimunslorin 300°C temperaturda 3 saat termiki emalindan sonra
kobalt metahidroksidin oksido ¢evrilmasi bag verir (tonlik 3).

Alman tabagalerin qurulusu Rigaku Mini Flex 600 XRD rentgen difrak-
tometri ilo todqiq edilmisdir. Ultrabondvsoyi-goriinon spektrlor Specord 250
spektrometrindo ¢okilmisdir. Torkibi toyin etmok iigiin enerji disperslogdirici
rentgen analizi (EDX) Skanedici Elektron Mikroskopu JEOL JSM-7600F
(SEM) cihazindan istifads edilmisdir.

Naticalar va onlarin miizakirasi
Stiso altligt Co(OH), mohluluna saldiqda siisonin sothi ilo mohluldaki
ionlar arasinda caziba qiivvolori hesabina sothdo adsorbsiya bas verir. Sonra
stiso althigin dorhal H,O,-yo salinmasi ilo kompleks ion kobalt metahidroksido
cevrilir (2). Reaksiya tonliklorini asagidaki kimi gostormak olar:
[Co (H,0)6]*" + 2NaOH— Co (OH) »+ 2Na* +6H,0 (1)

2Co (OH),+ H,0,—2C0o0O(OH)-H,0O 2)
CoO(OH) asanligla oksigenlo garsiligh tosirdo olarag Co3;O4 omolo gotirir:
12CoO(OH)—4C0304 + O+ 6H,0 3)

300°C-do termiki emaldan sonra gohvoyi rongin Co3;0O4-0 moxsus gara rongo
cevrilmasi miisahids olunur.

Alinmis Co304 nazik tobagolorin rentgen difraksiyasi 10-110° interva-
linda todqiq edilmisdir. Sokil 1 vo sokil 2 termiki emaldan avval vo sonra oksid
tobogonin tipik rentgen analizini gostorir.

12
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Sak. 1. 3%-li H,0,-don istifado olunmagla alinan CoO(OH) (a) vo Co3;0, (b) tobagslarinin
difraktogramlari: 1- 40 tsikl; 2 — 60 tsikl ; 3 — 80 tsikl ; 4-100 tsikl; 5 — 120 tsikl

Alman naticolor mineralinin adi heterogenit olan kobalt metahidrokside (PDF
Card Ne 00-014-0673) uygundur. Bu onu gostorir ki, sintez olunmus tobagolor
polikristallik hissaciklardan ibaratdir. 300°C-ds termiki emaldan sonra gokil 1b
vo sokil 2b-don goriindiiyli kimi, kobalt oksidlorine uygun pik miisahido
olunmur. Bu iso tobagonin amorf tobiotli oldugunu gostorir. Bu kimi oxsar
noticoyo S.G. Kandalkar vo b. islorindo [16] rast golinir. Onlar kobalt duzu
monbayi kimi CoCl,-6H,0 istifado etmokls ardicil ion gatinin adsorbsiyast vo
reaksiyasi tisulu ilo mis altliq lizorindo amorf tobiotli Co3;04 tobogosi sintez
etmislor. Digor islorindo[12] iso onlar kimyovi ¢okdiirmo iisulu ils sliso vo mis
althglar tizorindo amorf tobiotli kobalt oksihidroksid toboqgosi sintez etmislor,
350°C-do termiki emaldan sonra isa zaif kristallik CozO,4 tobogosi almislar.
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Sok. 2. 1%-li H,O,-don istifade olunmagqla alinan CoO(OH) (a) va Co;0;, (b) tabagalarinin
difraktoqramlari: 1- 40 tsikl; 2 — 60 tsikl; 3 — 80 tsikl; 4- 100 tsikl; 5 — 120 tsikl

Alinmis oksid tobagolorin optiki udma spektrlori 300-800 nm dalga uzun-
lugunda Ol¢lilmiis vo gadagan olunmus zonanin eni hesablanmigdir. 3% -li
H,0,-don istifads etmoklo sintez olunan Co3;0O4 nazik tobaqoe ii¢iin diiz kecidli
gadagan olunmus zolagin eni 40 tsikldo 1.81eV vo 3.19 eV, 80 tsikldo 1.94 vo
2.55 eV, 120 tsikldo 1.90 vo 2.17 eV olmusdur. 1% -li H,O,-don istifads et-
moklo sintez olunan Co30y4 nazik tobago ii¢iin qadagan olunmus zolagin eni 40
tsikldo 1.82eV, 80 tsikldo 2eV va 3eV, 120 tsikldo 1.94 vo 2.50 eV olmusdur.
Buradan goriiniir ki, oksidlesdiricinin qatilig1 artdiqca hissaciklorin 6l¢iisii art-
digindan gadagan olunmus zonanin eni kigilir. Co3O4 nazik tobaqo iiciin iki qa-
dagan olunmus zolaq eni miisahido olunmasinin sabobi onun qurulusu ilo sla-
godardir. Belo ki, Co304 domir oksidin (Fe;O4) prototipi oldugundan II vo III
valentli oksidin (CoO vo Co0,03) qarisigindan ibarotdir. Burada Eg; 0*—Co™*
hayacanlanmasina, E,» is9 0*—Co”" ion kegidino uygundur[19, 20,21]. Hid-
rotermiki tisulla sintez olunan Co3;04 nanogubuglar {igiin diiz kegidli gadagan
olunmus zonanin eni 1.28 vo 2.34eV miioyyon olunmusdur [19]. Sokil 4-o
nazar salsaq, 1%-li H,O,-don istifado etmoklo alinan Co3;04 nazik tobogo tigiin
40 tsikldo III valentli kobalt oksidin iistiinliik togkil etdiyini sdylomok olar.
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1.5 a5 4

EDX analizi sintez olunan oksidin kimyavi torkibini miioayyon etmok iiciin
totbiq olunmusdur. Sokil 5-don goriindiiyii kimi Co, Si vo O-nin tocriibi atom
faizlori miivafiq olaraq 14%, 19.5% vo 58%-dir. Ogoar slisonin (SiO;) torkibin-
doki oksigeni nozoro alsaq, kobalt vo oksigen atomlarinin faiz nisbati nozori
nisbato (3:4) yaxindir.
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Noticalar

Togdim olunan isdo oksidlosdiricinin gatiliginin ardicil ion gatinin
adsorbsiyas1 vo reaksiyasi lisulu ilo sintez olunan Co304 nazik toboagonin for-
malagmasina tosiri Oyronilmisdir. Miioyyon olunmusdur ki, ilkin morholodo
CoO(OH) formalasir, niimunalor 300°C-do termiki emala moruz gqaldigdan
sonra CoO(OH) birlogsmosi Co304-2 ¢evrilir. EDX analizi formalasan tobagonin
torkibinin Co304 oldugunu tosdiq edir. Optiki todgiqatlardan kobalt oksid nazik
tobogoler ti¢iin iki gadagan olunmus zona miisahido olunmusdur. Bu iso kobalt
oksidin qurulusu ilo izah olunur. Oksidlesdiricinin qatili§1 artdiqca hissocik-
lorin 6l¢iisii artdigindan gadagan olunmus zonanin eni kigilir.
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BJIUAHUE KOHIEHTPAIIUN OKUCJIMTEJIA
HA MEXAHU3M OBPA30BAHMUSI TOHKOI'O CJIOSA CO50,4

C.Ax.MAMEIBAPOBA, AM.MAT'EPPAMOB, M.E.MYPAJIOB,
I.M.3MBA30BA, 3.A. ATAMAJIBIEB, O.0.FAJIAEBA

PE3IOME

MeTonoM mocnenoBaTeIbHON aACOPOIMH W pEeakIi MOHHOTO CJIOS Ha CTEKIHHOM
MOJIOKKH OBUIM CHHTE3MPOBAHBI TOHKHE IJICHKU OKCHJA KOOaIbTa C Pa3IMuHBIMH LUKJIAMH
(40, 60, 80, 100 u 120) popmupoBanus. Peakimio npoBoAMIIN MPH KOMHATHOW TeMIepaType u
Kak MpeKypcop KobasibTa MCIOIB30BaI TeTparuapar anerata kobansra [Co(CH3COO),.4H,0].
[IneHkn nccnenoBaNuCch ¢ MOMOIIBIO PEHTI€HOBCKOW JNU(PAaKTOMETPHH, YIbTpadroIeToBoi
CIIEKTPOCKOIIMU U SHEPTOMCIIEPCHOHHONW PEHTI€HOBCKON CHEKTPOCKOIHMH. Y CTaHOBJIEHO, YTO
IpU OCaXJECHUHM NOJyYCHHbIE IUIEHKU IPEICTaBISIOT CO0O MeTarmapokcuiaa KobaibTa, a
MOCJIe TEPMUYCCKOM 00paboTKu 00pasyeTcss aMOP(HBIN OKCHJI.

KiroueBble cjioBa: OKcHa K0OaIbTa, TOHKHHA CIIOH, IIMPHHA 3aNPEIIeHHONW 30HEI

THE EFFECT OF CONCENTRATION OF OXIDIZING AGENT
ON THE GROWTH MECHANISM OF Co3;04 THIN FILMS

S.JJMAMMADYAROVA, AM.MAHARRAMOYV, M.B.MURADOYV,
G.M.EYVAZOVA, Z.A.AGHAMALIYEV, O.0.BALAYEVA

SUMMARY

Successive lonic Layer Adsorption and Reaction (SILAR) was used to deposit cobalt
oxide thin films on glass substrates for various cycles (40, 60, 80, 100 and 120). The reaction
was undertaken at room temperature and cobalt acetate tetrahydrate [Co(CH3;COO),-4H,0]
was used as a cobalt precursor. The prepared films were characterized by X-ray diffraction
(XRD), UV-Visible Spectroscopy (UV-Vis) and energy dispersive X-ray spectroscopy (EDX).
It has been determined that, the deposited films contained cobalt oxyhydroxide, while after
annealing there was formed oxide with amorphous nature.

Key words: Cobalt(ILIII) oxide, thin film, band gap

Redaksiyaya daxil oldu: 19.01.2018-ci il
Capa imzalandi:13.07.2018-ci il
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Benzilidenmalononitril ilo benzoilasetonun Mixael birlasmo reaksiyasi metanol mii-
hitinda, katalitik migdarda piperazin hidrat istirakinda aparildiqda reaksiya mahsulu olaraq 5-
asetil-2-amino-4,6-difenil-4H-piran-3-karbonitril (3), benzol miihitinda, katalitik migdarda pi-
peridin istirakinda aparildiqda isa 2-amino-5-benzoil-6-metil-4-fenil-4H-piran-3-karbonitril
birlagsmasinin (4) amala galdiyi miiayyan edilmisdir. Eloca da benzilidenmalononitril ilo aseto-
asetanilidin reaksiyasi metanol miihitinda, katalitik miqdarda piperazin hidrat istirakinda apa-
rildigda reaksiya mahsulu olaraq 5-asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-
karbonitril birlagsmasi (6), benzol miihitinda, katalitik miqgdarda piperidin istirakinda aparildig-
da iso 5-asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril (6) va 2,5-
diimino-8a-metil-7-okso-4,6,9-trifeniltetrahidro-2H-3,8-metanopirano( 3,2-cpyiridin-3,4a-
(4H,5H)-dikarbonitril (7) birlasmalorinin alinmast askar olunmusdur. Alinan birlogsmalarin qu-
rulusu "H va >C NMR spektroskopiyasinin kémayila tasdiq edilmisdir.

Acar sozlar: Benzoilaseton, asetoasetanilid, benzilidenmalononitril, Mixael birlogsma

Benzilidenmalononitrillor asasinda sintez edilmis 4H-piran, piridin va
furan toromolori bir cox qgiymatli bioloji xiisusiyyatloro malikdirlor. 4H-piran
toromolarinin antikoksidant, antimikrob, antikanser vo s. kimi ohomiyyat da-
styan bioloji xassalori genis todqiq olunmusdur [1-6].

Miilayim soraitdo asetoasetanilid, benzaldehid, malononitril, eloco do
spirtin birmorhaloli, ¢coxkomponentli reaksiyasindan ovozlonmis piridinlorin
somarali vo alverisli sintezi hoyata kecirilmisdir. Prosesds spirtin hom holledi-
ci, hom do reagent kimi rolu éyranilmisdir [7].

o Ph

CN Ph CN
(O e VY
4 ekv. NaOH H
Q EtOH, otaq T |
H,C N

Benzilidenmalononitrillor osasinda maraqh sintezlordon biri do furan t6-
romalarinin alda olunmasidir. Bela ki, zosianid, benzilidenmalononitril va ben-
zoil sianidin holledicinin az miqdarn istirakinda tickomponentli kondensasiya
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reaksiyasindan yeni alkil amino aril furan trikarbonitril téromolorinin birmor-
holali sintezi hoyata kegirilmisdir [8].

0
oN !
~cN
4-Me-C¢H,—S0,—CH,—N=C" + + — > 4-Me-C¢H,—S03
80°C
N

Toqdim olunan igsdo benzilidenmalononitril ilo benzoilasetonun iki
reaksiya soraitindo Mixael birlosmo reaksiyasi aparilmis vo miixtolif 4H-piran
toromolorinin alinmasi askar olunmusdur. Proses metanol miihitindo, katalitik
miqdarda piperazin hidrat istirakinda aparildigda reaksiya mohsulu olaraq 5-
asetil-2-amino-4,6-difenil-4 H-piran-3-karbonitril (3), benzol miihitinds, piperi-
din istirakinda aparildigda iso 2-amino-5-benzoil-6-metil-4-fenil-4H-piran-3-
karbonitril birlosmosinin (4) omolo goldiyi miioyyon edilmisdir. Fikrimizco,
eyni reaksiyadan iki miixtolif mohsulun omolo golmasi, benzoilaseton moleku-
lunda enollagmanin molekulun benzoil, yaxud da asetil hissosindo bas vermosi
ilo olagodardir.

(0] Ph
o CN
CHjy otaq TOC
Ph O NH
CN O 3 >

iperidin, benzol
otaq TOC

Sxem 1: Miixtalif goraitlords benzilidenmalononitril ila
benzoilasetonun alkillosma reaksiyalari

Eloco do homin soraitdo benzilidenmalononitril ilo asetoasetanilidin
Mixael birlosmo reaksiyasi hoyata kegirilmisdir. Proses metanol miihitindo,
katalitik miqdarda piperazin hidrat istirakinda aparildiqda, reaksiya mohsulu
olaraq 5-asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril
(6), benzol miihitindo, piperidin istirakinda aparildiqda iss 5-asetil-2-amino-6-
okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril (6) vo 2,5-diimino-8a-
metil-7-okso-4,6,9-trifeniltetrahidro-2H-3,8-metanopirano[ 3,2-c]piridin-
3,4a(4H,5H)-dikarbonitril (7) birlosmasinin alinmasi miioyyon olunmusdur.
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Sxem 2: Miixtolif soraitlords benzilidenmalononitril ilo
asetoasetanilidin alkillogsma reaksiyalar1

Tocriibi hissa: Reaksiya mohsullarinin tomizliyino NTX ilo nozarat
olunmus, quruluslart iso «APEX II» rentgen difraktometrinds X-Ray,
"BRUKER 300" NMR cihazinda (300 va 75 MHs tezliklorindoa) tosdiq edil-
migdir. Birlosmolorin orimo temperaturu STUART SPM30 aparatinda o6l¢iil-
miisddir.

5-Asetil-2-amino-4,6-difenil-4H-piran-3-karbonitril (3): Benzilidenmalon-
onitril (5.2 mmol) va benzoilaseton (5.3 mmol) 35 ml metil spirtindo hall
edilorok reaksiya garisiginin iizorino 7 mol% piperazin hidrat olavo edilmis vo
otaq temperaturunda 4 saat qarigdirilmisdir. Sonra sakit halda 24 saat saxla-
nilmigdir. Reaksiyanin gedisino NTX vasitosilo nozarot olunmusdur (EtOAs/n-
heksan, 3:1). Holledicinin buxarlanmasi ils kristallarin ¢6kmaosi miisahido edil-
migdir. 1.28 q ag rongli kristallik maddo omalo golmisdir. Kristallar siizgoc ka-
g1zindan siiziilmaklo ayrilmis vo etil spirti-su qarisigindan yenidon kristallas-
dirmusdir (¢ixim 78%). (3)-Birlosmosinin orimo temperaturu 211°C-dir.

- '"H NMR (300 MHz, DMSO-d6): 1.65 (s, 3H, CH3); 4.49 (s, 1H, CH-
Ar); 7.03 (s, 2H, NH,); 7.27-7.53 (m, 10H, 10CHyom). °C NMR (75 MHz,
DMSO-d6): 30.95 (CHsj), 40.20 (CH-Ar), 58.06 (=Cier), 118.23 (=Cier-N),
120.27 (CN), 127.41 (CHaom), 127.67 (CHuom), 129.16 (CHgyrom), 129.22
(CHarom), 129.54 (CHgyrom), 131.22 (CHyrom), 133.31 (Cyy), 144.78 (Cyy), 154.97
(=Cer), 159.71 (=Cier), 199.18 (CO).

Tapilmisdir, %: 75.89 C; 5.02 H. CyH;¢N,O,. Hesablanmigdir, %:
75.95 C; 5.06 H.

2-Amino-5-benzoil-6-metil-4-fenil-4H-piran-3-karbonitril (4): Benziliden-
malononitril (4.87 mmol) va benzoilaseton (4.88 mmol) 35 ml susuz benzolda
hall edilorak reaksiya garigiginin tizarine 3-4 dameci piperidin alave edilmis vo
otaq temperaturunda 2 saat qarigdirilmisdir. Sonra sakit halda 24 saat saxlanilir.
Sonra sakit halda 24 saat saxlanilmisdir. Reaksiyanin gedisino NTX vasitosilo
nozarat olunmusdur (EtOAs/n-heksan, 3:1). Hoalledicinin buxarlanmas ilo kris-
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tallarin ¢okmosi miisahido edilmisdir. 1.15 q ag rongli kristallik madds omalo
golmigdir. Kristallar siizgoc kagizindan siiziilmoklo ayrilmig vo etil spirti-su qa-
risigindan yenidon kristallagdirilmisdir (¢ixim 74.67%). (4)-Birlosmosinin
orimo temperaturu 216°C-dir.

'H NMR (300 MHz, DMSO-d6): 1.73 (s, 3H, CHs); 4.49 (s, 1H, CH-
Ar); 6.98 (s, 2H, NH,); 7.12-7.67 (m, 10H, 10CHq0m). "C NMR (75 MHz,
DMSO-d6): 18.64 (CHs), 41.24 (CH-Ar), 56.88 (=Cierr), 114.61 (=Cier-N),
120.39 (CN), 127.51 (CHgom), 128.06 (CHguom), 128.97 (CHgyom), 129.02
(CHarom), 129.27 (CHurom), 133.62 (CHarom), 138.17 (Cyp), 143.80 (Cyp), 150.05
(=Clert), 159.61 (=Cierr), 195.85 (CO).

Tapilmisdir, %: 75.91 C; 5.01 H. Cy,0H6N>O,. Hesablanmisdir, %: 75.95
C; 5.06 H.

5-Asetil-2-amino-6-okso- 1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril
(6): Benzilidenmalononitril (5.52 mmol) vo asetoasetanilid (5.53 mmol) 35 ml
metil spirtindo hall edilorok reaksiya qarigigmin iizorino 7 mol% piperazin hidrat
olavo edilmis vo otaq temperaturunda 4 saat qarigdirilmisdir. Sonra sakit halda
24 saat saxlanilmisdir. Reaksiyanin gedisino NTX vasitosilo nozarst olunmus-
dur (EtOAs/n-heksan, 3:1). Hoalledicinin buxarlanmasi ilo kristallarin ¢6kmasi
miisahido edilmisdir. 1.24 q ag rongli parlaq kristallik maddo omolo golmisdir.
Kristallar siizgoc kagizindan siiziilmaklo ayrilmis vo etil spirti-su qarisigindan
yenidon kristallagdirilmigdir (¢1xim 67.76%). (6)-birlogmasinin arima tempera-
turu 195°C-dir.

'H NMR (300 MHz, DMSO-d6): 2.37 (CH;CO); 4.16 (d, 1H, CH-Ar,
0=3.9); 4.37 (d, 1H, CH-CO, 8=3.9); 5.99 (s, 2H, NH,); 7.24-7.53 (m, 10H,
10CHyom). °C NMR (75 MHz, DMSO-d6): 28.99 (CHs), 38.87 (CH-Ar),
57.81 (=Cerr), 63.24 (CH-CO), 121.08 (CN), 127.59 (CHarom), 127.87 (CHarom),
129.41 (CHurom), 129.56 (CHgyrom), 129.63 (CHyrom), 130.09 (CHaprom), 135.20
(Cap), 140.87 (Cyp), 154.74 (=Ciery), 167.09 (=Cierr), 202.88 (CO).

Tapilmigdir, %: 72.48 C; 5.08 H. C,0H;7N30,. Hesablanmigdir, %:
72.51 C; 5.13 H.

2,5-Diimino-8a-metil-7-okso-4,6,9-trifeniltetrahidro-2H-3,8-metha-
nopirano[3,2-c|piridin-3,4a(4H,5H )-dikarbonitril (7). Benzilidenmalononitril
(5.52 mmol) va asetoasetanilid (5.53 mmol) 40 ml benzolda hoall edilorok reak-
siya qarigiginin tizarind 3-4 damci piperidin slave edilmis vo otaq temperatu-
runda 2 saat qarigdirilmisdir. Sonra sakit halda 24 saat saxlanilmigdir. Reaksi-
yanin gedisino NTX vasitesilo nozarst olunmusdur (EtOAs/n-heksan, 3:1).
Benzoldan 0.89 q ag rongli kristallar (7) ¢okmiisdiir. Benzolun buxarlanmasi
ilo digor kristallarin 0.34 q (6) ¢okmaosi miisahido edilmisdir. Kristallar siizgoc
kagizindan siiziilmoklo ayrilmis vo etil spirti-su qarisigindan yenidon kristallag-
dirilmigdir.

Reaksiyadan 0.34 q (¢cixxim 21.25%) 5-asetil-2-amino-6-okso-1,4-dife-
nil-1,4,5,6-tetrahidropiridin-3-karbonitril (6) vo 0.89 q (¢ixim 75.42%) 2,5-diimi-
no-8a-methyl-7-oxo0-4,6,9-triphenyltetrahydro-2H-3,8-methanopyrano[ 3,2-
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c]pyridine-3,4a(4H,5H)-dikarbonitril (7) birlosmasi alinir. (6)-birlogsmasinin ori-
ma temperaturu 195°C, (7)-birlosmosinin arima temperaturu is9 276°C dir.

'H NMR (300 MHz, DMSO-d6): 1.90 (s, 3H, CH3); 3.95 (d, 1H, CH-
Ar); 4.50 (d, 1H, CH-Ar); 4.93 (s, 1H, CH-CON); 7.37-7.64 (m, 15H, 3Ar); 7.88
(s, 1H, NH); 9.20 (s, 1H, NH). *C NMR (75 MHz, DMSO-d6): 22.26 (CH3),
48.23 (Ceer), 49.53 (CH), 50.96 (CH), 51.44 (CH), 55.63 (Cierr), 76.35 (Cier),
115.16 (CN), 115.74 (CN), 128.81 (CHarom), 129.08 (CHarom), 129.32 (CHarom),
129.53 (CHguom), 129.64 (CHuom), 129.71 (CHyom), 129.85 (CHgarom), 130.29
(CHaom), 130.66 (CHaom), 133.55 (Caom), 135.85 (Caom), 137.68 (Carom),
154.73 (=Ciert), 155.88 (=Cierr), 167.67 (N-C=0).

Tapilmisdir, %: 74.18 C; 4.69 H. C;0H23N50O,. Hesablanmisdir, %:
74.23 C; 4.74 H.
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NCCJIEJOBAHUE PEAKIIMA MPUCOEIVNHEHUSA MUXADJIS,
BEH3WINJIEHMAJIOHOHUTPUJIOB K AIETOAHETAHUJINAY

®.H.HATHUEB, U.I''MAME/J1OB, AM.MAT'EPPAMOB
PE3IOME
BbI10 yCTaHOBNIEHO, YTO TMPHM pPEaknuM NPUCOETUMHEHHS Muxasisi OeH3WIHICHMAIO-

HOHUTpHIIA C 6CH30HH3HCTOHOM B Cpe€a€ ME€TaHOJIa W HOpHU YYAaCTHH KaTaJIATUYCCKOIO
KOJMYECTBA MHUIIEPAasuH THUApara, NPOAYKTOM PEAKIUU SABISACTCA 5-aHeTI/IH-2-aMI/IHO-4,6-
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mudennn-4H-nupan-3-kapoonutpun (3), a B cpene OeH30/1a U PH YYacTH KaTaJIUTHYECKOTO
KOJIMYECTBa NMUIEPHINHA 00pa3yeTcs 2-aMUHO-5-0eH30MI-6-MeTHiI-4-hennn-4 H-nupan-3-kap-
6onntpui (4). Takum >xe 00pa3oM, IPH B3aUMOJEHCTBUM OEH3WINICHMAIOHOHUTPHIIA C alle-
TOAETAaHWINOM B Cpejie METaHOJa U IPH YYaCTHH KaTAIUTHYECKOT0 KOJMYECTBAa MUIEpasHH
rUpaTa NpoAyKTOM pEaKlUH SBISIETCS S-aleTui-2-aMuHO-6-okco-1,4-mudennn-1,4,5,6-terpa-
THIPONMPUANH-3-KapOOHUTpMI (6), a B cpeae OCH301a W B MPUCYTCTBHH KATATUTHYECKOTO
KOJIMYeCTBA MHIEPUANHA oOpasyercs S-aleTwi-2-aMuHO-6-0kco-1,4-mudenmn-1,4,5,6-tetpa-
THIPONHPUANH-3-KapOoHUTpmI (6) u 2,5-TMUMUHO-8a-MeTHII-7-0Kco-4,6,9-TpudeHmnreTpa-
runpo-2H-3,8-meranomupano|3,2-c]-mupuann-3,4a(4H, SH)-nuxkapborurpun (7). CtpykTypa
MOJIyYEHHUX COEAUHEHUH MOATBEPKIEHA METOAaMHU '"H u *C SIMP ananusa.

KiaioueBble cioBa: BCH3OI/IHaC€TOH, aceToacCTaHUIINI, 66H3I/IHI/IZ(€HM3JIOHOHI/ITpI/IJ'I,
pCakumn Muxasns

THE INVESTIGATION OF MICHAEL’S ADDITION REACTION
OF BENZYLIDENEMALONONITRILES AND ACETOACETANILIDE

F.N.NAGHIYEV, . GMAMMADOV, AM.MAHARRAMOV
SUMMARY

It has been established that by carring out of Michael addition of benzyliden-
emalononitrile with benzoylacetone in methanol and in the presence of catalytic quantity of
piperazine hydrate the product of the reaction is 5-acetyl-2-amino-4,6-diphenyl-4H-pyrane-3-
carbonitrile (3), while in the benzene media and in the presence of catalytic quantity of
piperidine, 2-amino-5-benzoil-6-methyl-4-phenyl-4H-pyrane-3-carbonitrile (4) was obtained. In
the same reaction the condition by the interaction of benzylidenemalononitrile with acetoaceta-
nilide in methanol and in the presence of catalytic quantity of piperazine hydrate, the product
of the reaction is 5-acetyl-2-amino-6-oxo-1,4-diphenyl-1,4,5,6-tetrahydro pyridine-3-carbonit-
rile (6), while in the benzene media and in the presence of catalytic quantity of piperidine, 5-
acetyl-2-amino-6-oxo-1,4-diphenyl-1,4,5,6-tetrahydro pyridine-3-carbonitrile (6) and 2,5-
diimino-8a-methyl-7-oxo-4,6,9-triphenyltetrahydro-2H-3,8-methanopyrano[3,2-c]pyridine-
3.,4a(4H,5H)-dicarbonitrile (7) was synthesized. The structure of all obtained compounds was
confirmed by 'H and >C NMR spectroscopy.

Keywords: benzoylaceton, acetoacetanilid, benzylidenemalononitrile, Michael addition

Redaksiyaya daxil oldu: 23.01.2018-ci il
Capa imzalandi: 13.07.2018-ci il
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DOMIRIN SENDVIC TiPLIi KOMPLEKSLORINDON iBAROT
SISTEMLORDO ELEKTRON MUBADILO REAKSIYASININ
KINETIKASI

N.Z.IBRAHIMOVA*, 1.Q.MOMMODOV**,
Q.M.COFOROV,* L.U.LOTIFOV*
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1,2,4,1,2 4 “heksametilferrosen/1,2,4,1 ;2 ;4 “heksametilferrisinium-heksafliiorfosfat

[M€6FC0/M€6F c*PF4 ] redoks sisteminin "H NMR iisulu il tadqiqi naticasinda bu sistemdas bas
veran elektron miibadila reaksiyast siiratinin kinetik tonliyi tortib edilmis, reaksiyanin tortibi va
onun donarlik sartina uygun galmasi miiayyan edilmigdir. Olda olunmus siirat sabitinin qiymati
bu sistemin miigayisa elektrodu kimi daha perspektivli sistem oldugunu gostorir. R.A.Markusun
elektron kecidi nazoriyyasi asasinda aparilan arasdirma naticasinda siirat sabitinin qiy-
motlorinin F¢*/Fc*PFs — MegFc’/MegFc*PFs istigamatinds artmasi aseton molekullarinin
reorqanizasiya enerjisinin azalmasi ila alaqalondirilmisdir.

Acar sozlor: heksametilferrosen, heksametilferrisinium kationu, kimyovi siirligmoa,
elektron miibadilo reaksiyast

Ferrosen-ferrisinium vo onlarin metil homologlarindan ibarat sistemlordo
bag veran elektron miibadils reaksiyasina aid tadqiqatlarin aktualligi bu sistem-
lorin TUPAK torafindon elektrokimyovi miiqayiso elektrodu kimi tovsiyo olun-
mast ilo slagadardir [1-3].

Bu aspekti, homg¢inin metil qrupunun elektrodonor xassoyo vo miioyyon
sterik  effekto malik olmasint nozero alaraq 06z todgiqatlarimizi
Me6FCO/Me6FC+PF6_ sistemi iizorindo hoyata keg¢irmisik vo oldo etdiyimiz no-
ticolari bu moagalada sorh edirik.

IUPAK torofindon miiqayiso elektrodlarina qoyulan tolobatlardan on mii-
hiimii elektron miibadilo reaksiyasinin donarlik sortino uygun golmasidir. Ona
goro ilk onco bu reaksiyanin hansi siirotlo bas verdiyi tocriibi yolla aragdiril-
misdir. Todqgiqatlar osason 'H NMR spektroskopiya iisulu ilo hoyata keciril-
migdir. Kinetik hesablamalarda istifado olunan parametrlor hom hor bir reagen-
tin ayri-ayriliqda, ham do birgs mohlulda spektrlorindan alde olunmusdur.

Cadval 1-da Me6Fco/Me6FC+PF6_ sistemini toskil edon reagentlorin hor
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birinin ayri-ayriliqda ¢okilmis "H NMR spektrlorinden sldo edilmis spektrosko-
pik parametrlor verilmigdir.
Cadval 1
MegFc va MegFc'PFs~ komplekslorinin 'H NMR spektrlorinda
miisahids olunan Kimyavi siiriismalor v (hs), onlar asasinda hesablanmis

proton izotrop siiriismalori Av (hs) v rezonans zolagin yarimeni W (hs)
gostarilmisdir: (t = 25°C, holledici — deyteraseton)

MegFe MeFc'PFs AV =vp—Vvp
vp H(Cp) vp H(CH3) vp H(Cp) vp H(CH;) Av(HCH3) =
1014,2 528,1 (2) 9301,8 -7981,8(2) 8509,9
537,1 (1) -9901,9(1)
AV(HCHy) =
Wo Wo We W (10435
=1 hs =] hs 43342 hs 641,8 hs (2)
=1 hs 666,8 hs (1) Av(He,) =
8287,6

MegFc’/MecFc*PFs sisteminin birgos NMR spektrinden zolagin yarimeni-
nin qiymatini (Wpp), cadval 1-do gostorilon spektroskopik parametrlori,
homg¢inin reagentlorin tocriibolordos istifado edilmis qatiliglarin1 a diisturunda
yerina qoymagqla bu sistemds bas veran oksidlogsma-reduksiya reaksiyasinin sii-

rot sabitinin qiymati (//mol-san) hesablanmisdir:

2
= (W . 7;(‘];‘1;\]]‘[3 (fA;\z )C (a) kex(MeGFCO/MCGFC+PF6_ ) = 1’7 107
DP= JDVYD = JPVVP)Liim.

Tacriibalor naticasindas gostarilmisdir ki, reaksiya siiratinin kinetik tonliyi

V= k[MeﬁFcO] - [MegFc PF¢ ] (mol/l-san) kimi ifads olunur,

reaksiyanin tortibi iso 2-ya barabordir.
Yeni MegFc”/MegFc” sistemi iigiin oldo olunmus siirat sabitinin giymati ov-

vollor miiqayiso elektrodu kimi toklif edilmis Fc/Fc¢*  sistemindokindon
(kex(Fco/FcJ’PF{ )=4,6- 106) 4 dofa boylik oldugu miioyyon edilmisdir:
kex(MegFc’/MegFc*PFs ™ ) = ko(Fc”/Ec*PFs ) - 4

Siirot sabitlorinin bu nisbati onu gostarir ki, miigayisa elektrodu kimi toklif
etdiyimiz MeéFCO/MeéFC+PF6_ sistemi nainki donorlik sortina tam uygundur,
hom da Fc/Fc” sistemindan daha perspektivli sistemdir.

Gostorilon iki sistemin siirot sabitinin qiymatlorinin miiqayisasi, hamg¢inin
elektron miibadilo reaksiyasinda araliq kompleksin qurulugu vo bu reaksiyaya
tosir edon amillarin rollart hagqinda da fikir s6ylomoyo imkan vermisdir.
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Belo ki, F¢"/F¢*PEs- — MegFc/MeFc*PFs~  ardicilliginda siirat sabiti-
nin giymotinin artmasi (4,6-10° —1,7-107) reagentlorin araliq kompleksdo “bi-
yiir-boyiira” voziyyatinds yerlogsmadiyini ehtimal etmoys imkan verir. Ciinki
belo oldugda FcO/Fc+PF6_—> MeéFcoll\/Ie6Fc+PF6_ istigamotindo domir atomlari
arasindaki masafo artir vo ona gora do elektron miibadilo reaksiyasinin siirati
azalmalidir. Tocriibado iso bunun oksi miisahido olunur, yoni siirot artir. Bu
sobabdon bizim fikrimizco, reaksiyanin araliq kompleksinds reagentlor “bdyiir-
boyliira” deyil, “basg-basa” voziyyotindo yerlogsmislor.

Elektron miibadilo reaksiyasina tosir edon amillorin rolu R.A.Markusun
elektron ke¢idi nozoriyyosi [4] osasinda aragdirilmigdir. GOstorilmisdir ki, tod-
qiq etdiyimiz sistemdo vo se¢diyimiz soraitdo sorbost aktivlosmo enerjisinin (

AGZ:) qiymatina tosir eden 4 komiyyatdon iicii (mehlulunu ion qiivvasi, rea-

gentlor arasinda kulon garsiligh tosiri vo araliq kompleksdo bas veron doyisik-
liya sorf olunan enerji) nazors alinmaya bilor. Onda sarbast aktivlosma enerjisi

yalmz holledicinin reorganizasiya enerjisi (AG7,,) ilo miioyyon edilmolidir, yoni

AG}; = AGZ, kimi qobul olunmalidr.

Bu barabarliyin dogrulugunu siibut etmek mogsadi ilo MegFc’/MegFc PFq
vo Fc"/Fc*PFs~ sistemlorindo siirot sabitinin nozori qiymotlorinin (b) nisbatini
hesablayaraq tocriibado aldigimiz nisbotlo miigayiso etmisik:

kex = 40007z]VA021<61V,,50'exp(— AGZ,. IRT) (b)

burada

N4 — Avogadro odadi;

o — reagentlorin morkozlori arasindaki mosafo, adoton G =1+ 15

r; Vo 1, — reagentlorin diametri;

7 — pi adadi;

k. — elektron transmission amsaldir,

v, — niiva tezlik faktorudur,

00 — oistigamatinds elektron kegidinin ehtimali yiiksok olan mosafadir (00 =

o/3),

AGZ: — sarbost aktivlosma enerjisidir,

R — Universal gaz sabiti

T — miitloq temperaturdur (K il9).

Hesablama zamani R.A.Markusun reorqanizasiya enerjisinin 2015-ci
ildo tokmillosdirilmis yeni formulundan [5] istifads edilmisdir:

o N e’ 1Y), ( ] N1 1) &- & ©
e Tene, [\ 2 )20 (0| B & ) Ep&—D

burada
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e — elektronun yiikii;

& — elektrik sabiti; (Beynoalxalq vahidler sisteminds istifads olunur)
&;p — holledicinin optik dielektrik sabiti (niifuzlugu);

& — holledicinin statik dielektrik niifuzlugudur .

Tokmillosdirilmis formula (c) asason MegFc”/MegFc'PFg~ vo Fc/Fc*PFq
sistemlorindo asetonun hesablanmis reorqanizasiya enerjisi cadval 2-do veril-
misdir:

Cadval 2
MegFc'/MegFc'PFs vo Fc'/Fc'PF4 sistemlarinds asetonun

hesablanmis reorqanizasiya enerjisi (AG;R )

*
Sistem AG [ kCrmol ilo)
MegFc"/MegFc'PF, 9.35
Fc'/Fc'PF, 11,22

Hesablamalar noticosindo miioyyon edilmisdir ki, siirot sabitlorinin
MegFc’/MecFc*PFs~ (1) va Fc’/Fc*PFs (2) sistemlori iiciin nozeri qiymotlari-
nin nisbati eksperimentds alds etdiyimiz nisbatls (4 ilo), demak olar ki, iist-iisto
diistir:

~AGex”

Kex1) 40007 No?kpvedoe & (960)%-320-0,02293 364

“AGe” 2
Kex @ 40007 NGk, vadoe rF~ (800)7-266,7-0,01079

Bu nisbatlorin bir-birina uygun olmasma asasan bels naticays golmak olar
ki, hogigoton siirar sabitinin  giymotlorinin Fc"/Fc'PFs — MegFc’/MegFc'PEq
istigamatinda artmasi halledici (bizim tacriibalarda aseton) molekullarinin
reorqanizasiya enerjisinin azalmasi ila alagadardir.

Tacriibi hissa

Todqiq olunan komplekslor miivafiq iisullar [6,7] {izro sintez edilmisdir.
NMR tadqiqatlar {i¢iin MegFc kompleksi 2 dofo tokrar olaraq 50°C-ds sublimo
edilmis, MegFc™PFs~ duzu iso iki dofo aseton mohlulundan yenidon kristallas-
dirtlmisdir.

'H NMR spektrlori deyteraseton mohlulunda (daxili etalon TMS) 25°C-do
Bruker-300 spektrometrindo ¢okilmisdir. Tocriibalordo reagentlorin iimumi ga-
tiligt 0,018-0,12M, duzun mol hissosi fp 0,008-0,350 intervalinda doyisdiril-
misdir.

Rezonans signallarinin yarimeni asasinda hesablanmig siirat sabitinin qiy-
moatlorindoki xata + 5% toskil edir.

Reagentlorin mol hissolori hom hall edilmis maddslorin kiitlolori osasinda,
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hom do Vpp-nin Vp vo Vp-ya nozoron qiymating gora hesablanmisdir. Ikinci tisul
daha magsadauygundur, ¢iinki kiitlalorin ki¢ik qiymatlorinds xata boyiik olur.
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KHHETHUKA PEAKIIUU 3JIEKTPOHHOTI'O OBMEHA B CUCTEMAX
COAEPKAIINX COHABUYEBBIE KOMIIVIEKCHI )KEJIE3A

H.3.UBPAT'UMOBA*, I.T MAMEJOB**, I M. IKA®APOB*, 1.Y.JIATUPOB*
PE3IOME

B pesynbTate M3ydeHHUsT METOIOM 'H aMmP penokc-cucremsl 1,2,4,17,2",4’-rekcametii-
depporer / rexcadropdocdar 1,2,4,1,2" 4-rexcamermndeppummans [MegFc’/MegFc™)PEq ]
YCTAQHOBJICHO KMHETHYECKOE ypaBHEHHE CKOPOCTH JJIEKTPOHHOTO OOMEHa B JTOH cHCTeMe,
HOPSJOK 3TOM peakuuu U ee oOpaTUMOCTh. 3HaYeHHWE KOHCTAHTBI CKOPOCTH ITOH peakuuu
yKa3bIBaeT, YTO JIaHHAsl CUCTEMa B Ka4eCTBE JJIEKTPOJia CpaBHEHHs 0oJiee TIepCleKTHBHA, YeM
paHee IpeIoKeHHBINH — GeppoLeH-(pepPULIMHUEBEIH 3IeKTPOA. AHAIN3 PE3yJIbTATOB KUHETH-
YECKOr0 HCCIIeIOBaHMS Ha OCHOBE TEOPHH JJIEKTPOHHOrO nepeHoca P.A.Mapkyca mno3Bonmn
CBA3aThb YBEJWYEHHE KOHCTAHTBl CKOPOCTH B  IIOCIEA0BATEIBHOCTH Fc’/Fc*PFg —
MegFc”/MegFc'PF,” ¢ yMeHbIGHHEM SHEprMH pPeOpraHM3alMi MOJIEKYJ aleTOHA B TOM Ke
pszy.

KuroueBble cjioBa: rekcameTmwiI(pepporeH, KaTHOH reKcaMeTHI(QeppHIHS, XUMHIec-
KW C/IBHT, PeaKIus dJIEKTPOHHOTO 0OMEHa.
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KINETICS OF ELECTRON-EXCHANGE REACTION IN SYSTEMS CONSISTING
OF SANDWICH TYPE COMPLEXES OF IRON

N.Z.IBRAHIMOVA, . GMAMMADOV, G.M.JAFAROV, LLU.LYATIFOV
SUMMARY

Kinetic equation of the electron-exchange reaction rate, the reaction composition, its
conformity to the invertibility condition were determined by studying 1,2,4,17,2",4’-hexame-
thylferrocene/ 1,2,4,1”,2’ 4'-hexamethylferricinium-hexafluorphosphate (MegFc"/MegFc*PFy)
redox system with "H NMR method. The value of the rate constant indicates that this system is
a more prespective electrode as a comparative electrode. Due to the investigation based on the
electron transition theory of R.A.Marcus the increase of the values of the rate constant towards
FeO/Fc+PF6' — MeéFco/MeéFHPFg is related to the decrease in the reorganization energy of
acetone molecules.

Key words: hexamethylferrocene, cation of hexamethylferricinium, chemical shift,
reaction of electron exchange.
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GUMUSUN 2,2',3,4-TETRAHIDROKSI-3'-SULFO-5'-NiTRO-
AZOBENZOL VO HiDROFOB AMINLOR iLO MUXTOLIFLIQANDLI
KOMPLEKSLOR SOKLINDO
SPEKTROFOTOMETRIK TOYINI

P.R.MOMMODOV, A.R.QULIYEVA,
AM.MOHORROMOYV, F.M.CIRAQOV
Baki Doviat Universiteti
ayten.rehmanli.90@mail.ru

Giimiisiin 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla (R) va hidrofobaminlor: 8-
oksixinolin va difenilquanidin ilo kompleks birlasmalori alinmis va spektrofotometrik metodla
tadqiq edilmisdir. Eyni va miixtalifligandl giimiisiin komplekslorinin amala galmasinin optimal
soraiti, torkibi va spektrofotometrik xarakteristikalart miiayyan edilmisdir. Giimiisiin miixto-
lifligandly kompleks birlasmalor amoalo gatirmasina asaslanan yiiksok hassashiga malik yeni
metodlar islonilib hazirlanmig vo giimiisiin mikromiqdarmin tayini iiciin tatbiq edilmisdir.

Acar sozlar: giimiis / 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazoben-zolla / 8-oksixino-
lin / difenilquanidin / spektrofotometrik

Glimiisiin spektrofotometrik toyini iiciin osason torkibindo donor oksi-
gen, azot vo kiikiird atomlar1 olan xromofor vo xelat {izvi reaktivlor genis tod-
biq edilir [1-4]. Bu reaktivlorin iiclincii komponentlar istirakinda Ag ionu ils
omolo gotirdiyi miixtalifligandli komplekslor daha yiiksok analitik xarkteristi-
kalara malik olurlar [5-7]. Bunlar1 nozere alaraq toqdim olunan isds Giimiisiin
hidrofobaminlor — 8-oksixinolin (8-0x) vo difenilquanidin (DFQ) istirakinda
piroqgallol asasli azobirlogsmo - 2,2',3,4-tetrahidroksi-3'-sulfo-5'"-nitroazobenzol-
la kompleks omolo-gotirmoasi spektrofotometrik metodla todqiq edilmisdir. Gii-
miisiin miirokkab torkibli obyektlordo birbasa toyini tigiin sado vo yiiksok ana-
litik xarkteristikalara malik metodikalar islonilib hazirlanmisdir.

Tacriibi hissa
Cihazlar, reaktivlor vo mahlullar. Giimiisiin 0.1 M qatiligh standart
mohlulu miivafiq olaraq AgNOs-1n hesablanmis niimuno ¢okisini distillo su-
yunda holl edilmasi ilo hazirlanmigdir. Hidrolizin qarsisini almaq iigiin 1-2
damci qat1 nitrat tursusu standart mohlula olave edilir [1]. Isdo istifado edilmis
0.01 vo 0.001M qatiliglt mohlullar1 istifadedon ovval 0.1M standart mahlulu
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distillo suyu ilo durulagdirilmaqla hazirlanmisdir.

Todqgiqat zaman istifado edilmis 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitro-
azobenzolun (R) 1-10” M vo 8-oksixinolin v difenilquanidin 1-10”% M qatiliglt
mohlullar1 onlarin hesablanmis niimuna ¢okisinin distillo suyunda vo etanolda
(1:1) hall edilmosi ilo hazirlanmisdir. Lazimi tursuluglu miihit yaratmagq ii¢iin
asetat-ammonyak bufer mohlullarindan (pH 3-11) vo H,SOs-dan (pH 0-2)
istifado edilmisdir. Isdo istifado edilmis biitiin reaktivlor «a.ii.t.» vo ya «k.t.»
tosnifatli olmusdur.

Mohlullarin optiki sixliglar1 «Perkin-Elmer» firmasinin istehsali olan
kompiiterlo tochiz olunmus «Lambda-40» spektrofotometrinde vo AE-30F fo-
toelektrokalorimetrindo €=1 sm qalinliglt kiivetlordon istifado etmoklo ol¢iil-
miisdiir. Analiz olunan mohlullarin tursulugu siiso elektrodlu pH-121 pH-met-
rindon istifado etmoklo tonzimlonilmisdir.

Naticalar va onlarin miizakirasi

Glumiis (I) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla neytral
miihitdo (pH 7,0) qarsiligl tosirdo olaraq maksimum is1q udmasi 440 nm dalga
uzunluguna tosadiif edon intensiv rongli eyniligandli kompleks birlosmo omalo
gatirir. Eyniligandli kompleksin mohluluna hidrofob aminlorin alave edilmasi
ilo Ag(I)-R-8-ox vo Ag(I)-R-DFQ miixtolifligandl1 komplekslori omolo galir ki,
bunun da naticosinds is1q udma spektrlorindo batoxrom siiriismo vo hiperxrom
effekt miisahido olunur. Homginin miixtalifligandli komplekslorin maksimum
ciximin daha turs miihito dogru siirismosi miisahido olunur. Ag(I)-R-8-ox vo
Ag(I)-R-DFQ komplekslorinin maksimum is1q udmasi miivafiq olaraq 490 va
540 nm dalga uzunluguna tosadiif edir. Hor iki kompleks pH 5,0-6,0 tursuluqlu
miihitdo maksimum ¢ixima malik olur. Reaktiv vo komplekslorin rongi miihitin
tursulugundan asili olaraq doyisdiyi {i¢iin komplekslorin udma spektrlori hom do
(R vo R+amin) fonunda todqiq edilmisdir. Miioyyon edilmisdir ki, Ag(I)-R-8-ox
kompleksi (R+amin) fonunda A=490 nm, Ag(I)-R-DFQ kompleksi (R vo R+amin)
fonunda A=540 nm dalga uzunlugunda maksimum isiq udmaya malik olur.

Gilimiisiin(I) eyni vo miixtolifligandli komplekslorinin optimal omaolo
golmo soraitini miioyyon etmak iigiin kompleks amals golmoayo komponentlarin
gatiliginin, vaxt vo temperaturun tosiri oyramlmlsdlr Miioyyon edilmisdir ki,
Ag(I)-R kompleksinin omalo golmasi ti¢lin 1,0- 10 M reaktiv, Ag(I) -R-8-0x vo
Ag(D)- R DFQ komplekslenmn omolo golmosi iiciin iso 1,0-10* M reaktiv vo
2,0-10* M amin mshlulu tolob olunur. Eyniligandli kompleksarin 0pt1k1 sixlig-
1ar1 reaktivin 2,5-6,0; miixtolifligandli komplekslarin optiki sixliglart iso mii-
vafiq olaraq reaktiv vo aminin 2,5-10,0 vo 5,0-12,0 dofo artiq gatiliginda sabit
galir. Todqiq edilmis eyni vo miixtolifligandli komplekslor komponentlori moh-
lullar1 qarigdirildigda dorhal amale golmasine baxmayaraq mohlulda 6z davam-
1111qlar1na goro forglonir. Eyniligandli komplekslor mohlulda 2 saat arzindo vo
60°C temperatura godor qlzdlrlldlqda davamli oldugu halda, miixtolifligandli
komplekslor bir giin orzindo vo 90°C temperatura qoder qizdirildigda optiki
sixliglarinin gqiymatini sabit saxlayir.
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Cadval 1
Giimiisiin(I) eyni- vo miixtalifligandli komplekslarinin analitik

xarakteristikalari
e10° Ber qanununa
pHopt Amaxs AN, 1 mol'em™ Me:R: tabegilik intervali,
Kompleks nm nm amin mkq/ml
Ag-R 7,0 440 - 0,67+0,03 1:2 0,864-5,184
Ag-R-8-0x 5,0-6,0 490 50 1,37+0,04 1:1:1 0,364-3,456
Ag-R-DFQ 5,0-6,0 540 100 1,03+0,06 1:1:1 0,476-2,592

Todqiq edilmis eyni- vo miixtolifligandli komplekslorin torkibi taraz-
l1igin siirligmoasi, Starik-Barbanelin nisbi ¢ixim vo izomolyar seriyalar metodlari
ilo toyin edilmigdir [10]. Hor iic metodla tayinatin naticolori Ag(I)-R eyni-
ligandl1 kompleksin torkibindo komponentlor nisbotinin 1:2, Ag(I)-R-8-ox vo
Ag(I)-R-DFQ miixtalifligandl1 komplekslarinin torkibinds iso 1:1:1 oldugunu
gostormisgdir (cadval 1). Eyni- vo miixtalifligandli komplekslorin omalo golmasi
zamani ayrilan H ionlarinin say1 Astaxov metodu ils toyin edilmis vo onlarin
torkibindoki komponentlor nisbatino dair naticalor tosdiq edilmisdir.

Glumisiin Ag(I)-R eyniligandli kompleks soklinds toyini zamani Ber
ganununa tabecilik miivafiq olaraq onun 0,864-5,184 mkq/ml, glimiisiin Ag(I)-
R-8-ox vo Ag(I)-R-DFQ miixtolifligandli komplekslor soklindo toyini zamani
iso onun miivafiq olaraq 0,364-3,456mkq/ml va 0,476-2,592 mkq/ml qatiligt
intervalinda odonilir. Aoy dalga uzunlugunda Ag(I)-R, Ag(I)-R-8-ox vo Ag(I)-
R-DFQ komplekslorinin molyar udma omsali miivafiq olaraq (0,67+0,03)-10%,
(1,37+0,04)-10* va (1,03+0,04)-10* -5 barabardir.

Glimiisiin (I) todqiq edilmis eyni vo miixtalifligandli komplekslor gok-
lindo toyinino konar ion vo pardoloyici maddslorin tosiri Oyronilmisdir. Tod-
gigatin naticalori amin istirakinda miixtalifliqgandli komplekslorin amoala goal-
mosi ilo toyinatin segiciliyinin koskin atrdigini gostormisdir. Glimiisiin Ag(I)-
R-8-ox kompleksi soklinds toyinino EDTA 1000; Cr(III) 140; Na (I) vo K (I)
127; C,04%, PO,>, NOs 110; Mg(IT), Pb(II), Fe(Il), Fe (III), Mg(VII), Ni(II)
vo NH;" 95; Mo(VI) 85; Cd(II), Ba(Il) vo Cu(Il) 55; CN 45; CI" 22; Cadl) 20;
Zn(I1) vo AI(IIT) 12, Sn(IV) 9, J(I) 10 dofs artiqg miqdart mane olmur. Glimiisiin
Ag(D)-R-DFQ kompleksi soklinds toyinino EDTA 900; Cr(IIT) 150; Na (I) vo
K (I) 120; C,0,%, PO4", NO5 100; Mg(II), Pb(II), Fe(II), Fe (III), Mg(VII),
Ni(I) vo NH;* 90; Mo(VI) 80; Cd(II), Ba(Il) vo Cu(Il) 50; CN™ 40; CI" 20;
Ca(II) 15; Zn(II) vo AI(IIT) 10, Sn(IV) vo J(I) 8 dofo artiq migdar1t mane olmur.

Glimiisiin(I) miixtolifligandli komplekslor soklindo toyini metodikalari
suni garisiqlarda totbiq edilmisdir.

Siini qarisiqlarda giimiisiin Ag(I)-R-8-0x kompleksi soklinda toyini.

Hazirlanmis garisiq mohlullar1 25 ml-lik 6l¢ii kolbasina kegirilmis, iizo-
rino 2,5 ml 1:10° M reaktiv vo 0,5 ml 110> M 8-0x mohlulu slava edilarok
asetat-ammonyak bufer (pH 5,0) mohlulu ilo cizgiys godor durulasdirilmisdir.
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Mohlullarin optiki sixligt A=490 nm dalga uzunlugunda (R+8-0x) fonunda (=1
sm galinhigh kiivetdo AE-30F fotoelektrokalorimetrindo Ol¢lilmiisdiir. Analiz
olunan niimunolordo glimiisiin miqdar1 avvalcodon qurulmus doracoli grafiko
osason hesablanmisdir. Analiz olunan suni qarisiq mahlullarda giimiisiin toyi-
nin naticalori cadval 2-do gostorilmisdir.

Cadval 2
Siini qarisiqlarda giimiisiin Ag (I)-R-8-0x kompleksi soklinda tayini
Giimiis(I) (mkq/ml)
Ne | Qarisiqda olan komponentlor (mkg/ml) | 9lavo olunan | Tapilan | Recovery (%)
1 | Ag (10)+Na(25)+Fe(II)(25) 0.5 0.48 96
2 | Ag (5)+Mg(25)+Ni(I)(25) 0.5 0.49 99
3 Ag (20)+Cr (II)(25)+ Ca(25) 0.5 0.49 98
4 | Ag (15)+Zn(25)+Co(25) 0.5 0.51 102
5 Ag(25)+Mn(I1)(25)+Cu(II)(25) 0.5 0.53 106

Siini qarisiqlarda giimiisiin Ag (I)-R-DFQ kompleksi soklindo tayini

Hazirlanmis qarisiq mohlullart 25 ml-lik 6l¢ii kolbasina kegirilmis, tizorino
2,5 ml 1-10° M reaktiv vo 0,5 ml 1-10% M 8-ox mohlulu slave edilorok asetat-am-
monyak bufer (pH 5,0) mohlulu ils cizgiys qader durulagdirilmigdir. Mohlullarin op-
tiki sixligi A=540 nm dalga uzunlugunda (R+DFQ) fonunda =1 sm galinliql: kiivetda
AE-30F fotoelektrokalorimetrinds 6l¢iilmiisdiir. Analiz olunan niimunslords giimiigiin
miqdart avvalcadon qurulmus doracali grafike osasen hesablanmigdir. Analiz olunan
suni qarisiq mohlullarda giimiisiin tayininin naticalori cadval 3-da gostorilmisdir.

Cadval 3
Siini qarisiqlarda giimiisiin Ag (I)-R-DFQ kompleksi soklinda tayini

Giimiis(I) (mkq/ml)
Ne | Qarsiqda olan komponentilor (mkg/ml) | 9lava olunan | Tapilan | Recovery(%)
1 | Ag (10)+Na(25)+Fe(II1)(25) 0.7 0.68 96
2 | Ag ()+Zn(25)+Ni(I)(25) 0.7 0.69 99
3 | Ag (20)+Cr (IID)(25)+ Ca(25) 0.7 0.69 98
4 | Ag (15)+Mg(25)+Co(25) 0.7 0.71 102
5 | Ag (25)+Cu(ID)(25)+Ni(I)(25) 0.7 0.73 106

Giimiigiin (I) Ag (I)-R-8-ox vo Ag (I)-R-DFQ miixtalifligandli komplekslor
sokilindo toyini metodikalarini onun miirokkab torkibli obyektlords birbasa, ekspress,
yiiksak hassasliq va seciciliklo tayini iiciin tadbiq etmak olar.
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CHEKTPO@OTOMETPUYECKOE OIIPEJEJIEHUE CEPEBPA (I) BBUJE
PA3HOJIUT AHAHBIX KOMIIJIEKCOB C 2,2',34-TETPAI'HIPOKCH-3'-CYJ1b®O-
5'-XJIOPA30OBEH30JIOM U T'MAPO®OBHbIX AMUHOB

II.P.MAMEJIOB, A.P.I'YINEBA, AM.MATEPPAMOB, ®.M.YbIPAT'OB
PE3IOME

CnexTpoOoTOMETPHIECKNM METOAOM HCCIEIOBaHO KOMIIIIEKCOOOpa3oBaHue cepedpa
(D ¢ 2,2',3,4-Terparuapokcu-3'-cynsgo-5'-xmopa3o0eH307I0M U THAPOPOOHFIX aMHHAMIE: 8-OK-
CUXHMHOJMH M MU()EHUITyaHUIUH. Y CTAHOBJICHBI ONTHMAJIbHBIE YCJIOBHUS KOMILIEKCOOOpa3o-
BaHMsI, ONpE/ENCHbl X COCTaB W BBIYMCIICHBI OCHOBHBIE CHEKTPO(POTOMETPHYECKUE Xapak-
TEPUCTHKH OJHOPOTHO- M Pa3HONUTaHIHBIX KomiuiekcoB Ag(l). Pa3paboTan HOBBIE BBICO-
k03¢ deKxTuBHBIE MeTOAMKHU omnpeaeneHus cepedpa(l). PaspaboraHHble METOAMKNA NPUMEHEHBI
JUTSL OTIpeJieNieHnst MUKpokonndecTB cepedpa(l) B MCKYCCTBEHHBIX CMECH.

KaroueBbie caoBa: cepedpo(l)/ 2,2',3,4-terparugpokcu-3'-cymbdo-5'-xmopa3o0eH3omn/
8-OKCHXWHOIWH/ MTU(PECHUITYaHUINH/ CIIEKTPO(POTOMETPHUIECKOE

THE SPECTROPHOTOMETRIC DETERMINATION OF SILVER (I) WITH
2,2',3,4-TETRAHYDROXY-3'-SULPHO-5-CHLORAZOBENZEN
AND HYDROPHOBIC AMINES

P.RMAMMADOYV, A.R.GULIYEVA, AM.MAHARRAMOYV, F.M.CHIRAGOV
SUMMARY

The complexation of Silver (I) with 2,2', 3,4-tetrahydroxy-3'-sulfo-5'-chlorazobenzolom
and hydrophobic amines: 8-oxikhinolin and diphenilquanidin was investigated by spectro-
photometric methods. There were determined optimal conditions for the complexation defined
by their composition and calculated basic spectrofotometric characteristics of homogeneity and
the ternary complexes Ag (I). New highly effective techniques for the determination of Silver
(I) were worked out. The developed methods were used for the determination of the micro-
amounts of Silver (I) in synthetic mixtures.

Keywords: Silver (I), 2,2',3,4-tetrahydroxy-3'-sulpho-5'-chlorazobenzol, 8- oxychino-
lin, diphenylguanidine, spectrophotometric
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MIL DUZU ORAZISININ SOHRA
VO YARIMSOHRA FiTOSENOZLARI
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Miiasir dovrda atraf miihitin miihafizasi, eloca do tobii qis otlaqlarinda fitosenozlar va
ya bitki ortiiyiiniin samarali istifado olunmast miihiim aktualliga malikdir. Azarbaycanin Mil
diizii arazisinin sahra va yarimsahra bitkilik tiplarinda rast galinan xarakterik formasiyalarin
fitosenoloji qurulusuna, név tarkibina, onlarin mahsuldarligi, bazi formasiyalarin yem tutumu,
hamin fitosenozlardan samarali istifadasina, yaxsilasdiriimasina dair tévsiyalor hazirlanmigdur.

Acar sozlar: tip, formasiya, assosiasiya, dominant, subdominant, fitosenoz

Tadgigatin obyekti vo metodikasi

Mil diiziiniin bazi orazilorinde (esason Agcabadi inzibati rayonunda) qis
otlaglarinda 2016-2017-ci illorin aprel-may vo noyabr-dekabr aylarinda geobo-
taniki todqiqatlar aparilmigdir.

Tadqiq olunan orazidoki qis otlaglarinin relyefi vo torpag- iglim amillo-
rinin miixtolifliyi tobii fitosenozlarin formalasmasina sobab olmusdur [2]. Bu-
rada geydo alinmis sohra bitkiliyinin c¢oronli-qaraganli-qisotuluq (Suaedaeta-
Salsoletum-Petrosimoniosum) vo yarimsohra bitkiliyinin yovsanli-qaraganliq
(Artemisietum-Salsolosum) formasiyalarinin bitki ortiiylindo niimunovi saholor
todgigat “obyektlori” kimi 39", 31" vo 32" Ne-li Lagin rayonunun qis otlaglari-
nin imumi sahasi 19697,0 hektar secilmisdir (cadval 1). Fitosenozlarin geobo-
taniki todgigatlar1 zamani tolimat vo metodikanin tolobino uygun olaraq nov
torkibi, qurulusu, mohsuldarligi, qidaligl, yaxud yem keyfiyyati, homcinin otlaq
tutumu agkar edilmisdir [1,5,11,12,14,18].

Burada todqiq edilmis 39", 31, 32", 16", 12", 13" koordinatda vo 37 Ne-li
qis otlaqlarinda tosokkiil tapmis sohra vo yarimsohra fitosenozlar1 soran, so-
rakotlogmis ¢omon-boz vo boz-¢omon torpaqlarda geydo alinmisdir [1,5, 9,10].
Kiir ¢aymin sahilinds iso kolluglar (Tamarixeta ramosissima Lebed.)va seyral-
mis tugqay mesolori ¢omon-meso (tuqay) torpaqlarda rast golinir. Todgiqgat
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obyektlorinin qonsu torpaglar1 olan Aggdl Milli Parkin (sahosi 3,1 min ha) otra-
finda “Sor goliin” conubunda sshra vo yarimsohra fitosenozlar1 Bag Mil-Qa-
rabag kollektoruna godor yayilmisdir.

Sohra vo yarimsohra, habels ¢ala-comon vo su-bataqliq bitkiliyindon top-
lanmis ¢oxsayli herbarilor sistematik taksonlara osason “Azorbaycan florasi”
izro toyin edilmis, bitki novlorinin adi S.K. Cerepanova, eloco do V.C. Haciyev
vo T.E. Qasimovaya osason verilmisdir [17, 19, 6].

Orazinin iqlim soraiti yarimsohra miilayim-isti vo quru ¢6l tipine aiddir
[4]; havanin orta illik temperaturu 14,0°C vo yagintimin miqdar1 332 mm-dir.
Orazinin iqlimi bitki ortiiyliniin qurulusu, mohsuldarligi, yem keyfiyyoti vo
otarma miiddatino bilavasito tosir gostorir.

Cadval 1
Mil diizii orazisindoki bitki formasiyalarimin sahoslori
s/s Bitkilik tipi vo formasiyalarin ad1 Qis otlaglarin Sahasi
Ne-si hala | %-lo

L.Sahra bitkiliyi

1 Coronli-qaraganli-qisotuluq 39" 1175,0 5,9

2 Qaraganli-yovsanli-qisotuluq 16" 134,0 0,7

3 Duzlaq ¢oganli-qisotuluq 12" 900,0 4,5

4 Yulgunlu-yovsanli-qisotuluq 37 408,0 2,1

5 Qaraganli-qisotulu,qagangayirliq 13" 435,0 2,2
II. Yarimsahra bitkiliyi

6 Yovsanli-qaraganliq 31" 763,0 3,9

32" 467,0 2,4

Tadqiq olunan saho 4282,0 21,7
Todqiq olunmayan saho 15415,0 78,3
Comi 19697,0 100,0

Qeyd: Qs otlaq sahalori 1:50000 miqyasda yerqurulusu planina asasen gostarilir.

Tahlil va miizakiras

Olkomizin tobii bitkiliyinde sohra tipli fitosenozlarin mévcud olmasi
ideyasii ilk dofo AMEA-nin miixbir iizvii, professor E.M. Qurbanov irali siir-
misdiir. Bununla slaqodar miiallif [11] qeyd edir ki, Azarbaycanin Kiir-Araz
ovaliginin soran torpaqglarinda yogunlasmis sarsazan (Halocnemum strobila-
ceum (Pall.) Bieb.), budaqli qisotu (Petrosimonia brachiata (Pall.) Bunge) vo s.
halofit bitkilor yayilmisdir. Bu ovaliq vo Mil diiziindo yerloson Agcabadi, Bey-
logan vo Imisli rayonlar1 orazisindoki sohra bitki ortiiyiinda hor iki noviin
edifikatorlugu ilo soran torpaqlarin indikatoru hesab olunur [14, 16].

Kiir-Araz ovaligi, eloco do Mil diiziiniin bitkiliyi hagqinda molumatlar
[.N.Beydeman [13], L.I.Prilipko [16], K.A.Ibayeva [8] va basqa todqgigatcilarin
osarlorinds geyd edilmisdir.

Col todqgiqatlarina aid geobotaniki arasdirmalardan goriindiiyli kimi ¢o-
ronli-qaraganli-qisotuluq (Suaedata-Salsoletum-Petrosimoniosum) formasiyasi-
nin ndv torkibindo 19 nov ali ¢igakli bitkilar tosadiif olunur; névlarin biomorfo-
loji vo ya hoyati formalarina goro [18] osason 2 nov (10,5%) kollar, 1 nov
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(5,3%) yarimkol, 5 nov (26,3%) coxillik ot, 1 nov (5,3%) ikiillik ot, 4 nov
(21,0%) birillik otlar vo 6 nov (31,6%) efemerlora rast golinir. Homin novler
ekoloji tosnifatina goro analiz edilmis vo 6 nov (31,6%) kserofitlor, 9 nov
(47,4%) halofitlor, 2 nov (10,5%) mezofitlor vo 2 noév (10,5%) mezokse-
rofitlorlo tomsil olunur.

Formasiyanin dominant1 budaqli qisotu (Petrosimonia brachiata (Pall.)
Bunge) bollugu 3-4 bal, subdominanti agacvari sorango, yaxud qaragan
(Salsola dendroides (C.A.Meyer) Moq.) bollugu 2-3 bal vo kolgoron (Suaeda
dendroides (C.A.Mey) Moq.) hesab edilir ki, onun bollugu 2 bal ilo giymot-
londirilir. Bitki ortiiyli icmoartobali vo ya yaruslu qurulusdan ibaratdir; imumi
layiha ortiiyti 50-70% arasinda doyisir.

Geobotaniki tosvir 1
Coranli-qaraganh-qisotuluq formasiyasinin (Petrosimonia brachiata
(Pall.) Bunge. dominanthg ila) botaniki tosviri

S/s Biomorf novler Ekoloji Bollugu Mortabaliliyi vo Fenoloji
qruplar (bal ilo) hiindiirlityti (sm- fazasi
19)
1 2 3 4 5 6

Kollar

1 Suaeda dendroides halofit 2 11 (85) veg.
(C.A.Mey)Moq.

2 Halostachus belangeriana | halofit 1-2 1(150) veg.
(Mogq.) Botsch.
Yarimkollar

3 Salsola dendroides mezokserofit | 2-3 11 (70) veg.
(C.A.Mey)Mogq.
Coxillik otlar

4 Alhagi pseudoalhagi mezofit 1-2 I (60) veg.
(Bieb) Fisch.

5 Limonium meyeri halofit 1-2 1T (50) cic.
(Boiss.) O.Kuntze

6 Artemisia lerchiana Web. | kserofit 1-2 III (30) veg.

7 Aeluropus littoralis halofit 1-2 III (20) cic.
(Gouan.) Parl.

8 Euphorbia heteradena mezokserofit | 1 IT (80) cic.
Jaub et Spach.
ikiillik otlar

9 Cirsium vulgare (Savi) mezofit 1-2 III (25) cic.
Ten.
Birillik otlar

10 | Petrosimonia brachiata halofit 34 III (20) veg.
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(Pall.) Bunge

11. | Climaceptera crassa halofit 1-2 I (15) veg.
(Bieb.) Botsch.

12 | Psylliostachys spicata halofit 1-2 III (10) veg.
(Willd.) Nevski

13 | Gamanthus pilosus (Pall.) | halofit 1 III (5) veg.
Bunge
Efemerlor

14 | Bromus japonicus Thunb. | kserofit 1-2 I (30) cic.

15 | Lolium rigidum Gaudin. kserofit 1-2 III (25) cic.

16 | Anisantha rubens (L.) kserofit 1-2 III (20) cic.
Nevski

17 | Eremopyrum orientale halofit 1-2 I (15) cic.
(L.) Jaub.et Spach.

18 | Hordeum leporinum Link. | kserofit 1 III (10) cic.

19 | Erodium cicutarium (L.) kserofit 1 III (5) cic.
L'Her

Ot ortiiyliniin orta hiindiirlityii 10-20 sm; imumi layiho ortiiyii 50-80%.

Yovsanli-qaraganliq (Artemisetum-Salselosum) formasiyasinin nov torki-
binds 21 nov ali ¢i¢akli bitkilor geyds alinmisdir; bundan 2 nov (9,5%) kollar,
1 nov (4,8%) yarimkol, 2 név (9,5%) kolcuglar, 6 nov (28,6%) ¢oxilik otlar vo
10 nov (47,6%) birillik otlardir. Ekoloji analizine gors onlardan 7 nov (33,3%)
kserofitlor, 7 nov (33,3%) halofitlor, 3 nov (14,3%) mezofitlor va 4 ndv
(19,1%) mezokserofitlor ilo tomsil olunur. Fitosenozun dominant1 agacvari
sorangd (Salsola dendroides Pall.)- bollugu 3-4 bal vo subdominanti otirli yov-
san (Artemisia lerchianaWeb.) sayilir ki, onun bollugu 2-3 baldir. Qurulusuna
gora bitki Ortiiyiiniin I yarusunda qaragan vo II yarusunda ise atirli yovsan
geydo alinmisdir. Umumi layiho 6rtiiyii 60-80% arasinda toraddiid edir.

Geobotaniki tosvir 2
Yovsanli-qaraganlq formasiyasinin nov tarkibi vo qurulusu (Salsola
dendroides Pall. dominanthgi ilo)

S/s Biomorf novler Ekoloji Bollugu | Yarusluq voorta | Fenoloji
qruplar (bal ilo) hiindiirlityii fazasi
(sm-lo)
1 2 3 4 5 6

Kollar

1 Tamarix ramosissima mezokserofit | 1-2 1(150) cig-o.
Lebed.

2 Caragana arberoscens mezokserofit | 1 II (90) ¢ic-a.
Lam.

3 Yarimkollar mezokserofit | 3-4 11 (70) veg-a
Salsola dendroides Pall.
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Kolcuglar
4 Kalidium caspicum (L.) halofit 1-2 11 (50) veg-a
Ungo-Sternb.
5 Capparis herbacea Willd. kserofit 1 III (20) cic-a.
Coxillik otlar
6 Artemisia lerchiana Web. kserofit 2-3 11T (30) veg-a
7 Limonium meyeri (Boiss.) | halofit 1-2 11 (45) cic-o.
O.Kuntze
8 Glycyrrhiza glabra L. mezokserofit | 1 II (70) cic-a.
9 Cynodon dactylon (L.) mezofit 1 III (30) cig-o.
10 | Pers. mezofit 1 III (20) cig-o.
11 | Trapogon graminifolius mezofit 1 III (15) cic-a.
DC.
Aeluropus reflexiaristata
(Nevski) Nevski
12 | Petrosimonia brachiata halofit 1-2 IIT (25) veg-a
(Pall.) Bunge
13 | Bromus japonicus Thunb. | kserofit 1-2 III (10) cic-a.
14 | Xanthium strumarium L. kserofit 1 11 (40) cic¢-o.
15 | Hordeum leporinum Link. | kserofit 1 11 (35) cic-a.
16 | Phleum puloides (L.) kserofit 1 11T (30) cic-o.
17 | Karst. kserofit 1 III (25) cic-a.
18 | Lolium rigidum Gaudin. halofit 1 III (20) cic-o.
Eremopyrum orientale (L.)
19 | Jaub. et Spach. halofit 1 III (15) veg-a
Psylliostachus halospicata
20 | (Willd.) Nevski halofit 1 111 (10) veg-a
Climocoptera halocrassa
21 | (Bieb.) Botsch. halofit 1 111 (5) cic-o.
Gamanthus pilosus (Pall.)
Bunge.

Ot ortiiyliniin hiindiirlityti 30-40 sm; layiho ortiiyii 60-80%.

Tadgiqat obyektlari {izro apardigimiz geobotaniki todqiqatlarin naticolori
“Mil diizii bitki ortiiyiiniin ekoloji tosnifati”na imkan yaratmigsdir.

Agcabadi rayonu orazisinds yayilmis sshra tipli bitki ortitytinds ¢oranli-
qgaraganli-qisotuluq (Suaedaeta-Salsoletum-Petrosimoniosum), qaraganli-yov-
sanli-qisotuluq (Salsoleta-Artemisietum-Petrosimoniosum), duzlaq ¢oganli-qis-
otuluq (Salicornietum-Petrosimoniosum), yulgunlu-yovsanli-qisotuluq (7ama-
rixeta-Artemisietum-Petrosimoniosum) va qaraganli-qisotulu-qacancayirliq
(Salsoleta-Petrosimonietum-Aeluropusosum) formasiyalart soran vo siddotli
dorocodo sorakotlogmis ¢comon-boz torpaglarda rast golinir. Bununla yanasi,
yarimsohra bitkiliyindo yovsanli-qaraganliq formasiyasina xas fitosenozu boz-
coman torpaglarda tosadiif olunur.

Qeyd edilon bitki qruplagsmalarindan basqa Kiir ¢cayr hovzosindo tuqay
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mesoaliyi, riitubatli yerlordo ¢ala-¢comon bitkiliyinin yaratdigir yulgunlu-dovati-
kanli-cayirhiq (Tamarixeta-Alhagietum-Cynodonosum), eloco do su-bataqliq
bitki ortiiyiindo iso yulgunlu-ciyonli-qamishq (Tamarixeta-Typhaetum-Phrag-
mitosum)kanal vo kollektorun ¢okok yerlorindo diiz arealda formalagmasi
miisahido olunmusdur.

Tadgiqatlar vo aragdirmalara asasan Agcabadi rayonu arazisinds bitki or-
tiiylindo rast golinon formasiyalarin mohsuldarligi bi¢im tisulu ils toyin edilmis,
eloco do quru kiitloys gors orta mohsuldarliq ¢oranli-qaraganli-qisotuluqda 7,4
sent/ha vo yovsanli-qaraganliqda 8,2 sent/ha miioyyon edilmisdir (codval 2).

Cadval 2
Bitki formasiyalari iizra qis otlaq sahasinin orta mahsuldarhg,
qidalihigr vo otlaq tutumu

s/s - 100 kq Otlagin tutumu
Formasiyanin %n quru yemd»s (bas davar
) hesabi il9)
E g Yem | Monim- 1 ha-da Comi
adi sahasi = vahidi | sonilon (yiikii) sahada
(ha) = protein
1 Coronli-garaganl 1175 7.4 45,2 4,9 1,2 1410
qisotuluq
2 | Yovsanli-qaraganliq 1230 8,2 50,2 5,2 1,5 1845
Notica

Todqiq olunmus sohra vo yarimsohra fitosenozlar1 2 bitkilik tipi; 6 for-
masiya qrupu vo 9 assosiasiyalarda tomsil olunur.

Mil diiziiniin diizon saholorindo formalasan sohra vo yarimsohra bitkili-
yinds antropogen amillor vo texnogen tasirlor, eloco do mal-qgara siiriilorinin
normadan artiq otarilmasi sobabindon qis otlaglarinin bitki Ortiiyii soranlagmis
vo digressiyaya moruz qalmisdir. Bu ciir neqativ tosirlorin qarsisini almaq tigiin
moqalodo geyd edilon geobotaniki aragdirmalarin noticolorino osaslanmaqla
Mil diiziiniin fitosenozlarindan somarali istifadosi vo yaxslasdirilmas: todbir-
lorinin hoyata kegirilmasi tovsiyo olunur.

Yuxarida qeyd edilon miivafiq todbirlorin elmi-praktiki osaslarla totbiqi
Mil diizii arazisindo yerloson qis otlaglarinin bitki ortiiyliniin qorunmasi vo mii-
hafizoesine zomin yaradacaqdir.
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S

IIYCTBIHHBIE U ITOJIYITY CTBIHHBIE ®PUTOLEHO3BI
MWJIbCKO PABHUHBI

3.M.I'VPBAHOB, K.A. ACAJJOBA
PE3IOME

B cratee wm3mararoTcst pe3yibTaThl Ie0OOTAaHWYIECKHMX IMOKa3aTelNeHd ITyCTBIHHOTO H
MOJTYITyCTBIHHOTO PACTHTEIBHOCTH 3UMHUX MAacTOMI ATKaOeIWHCKOTO paiioHa (Ha mpumepe
3uMHNE nactOnma JlagbrHckoro paifoHa) MuIbCKOW paBHUHBI, KOTOPBIE HCIIONB3YIOTCS UISA
OTIOHHOTO OBLIEBOJICTRBO.

Hamu uccienoBanbsl (GUTOCHOJIOIHYECKHE 0COOCHHOCTH (BUIOBOTO COCTaBa M CTPYK-
TYpbI) COOOLIECTB, OTHOCALIMXCS K IYCTBIHHOW U IOJYIYCTHIHHOH pPacTHTEIbHOCTH.
[TpencraBnena ee cxema KiaccH(pUKAUK Ha OCHOBE DKOJIOTO-(HTOLEHOJIOTHYECKOTO IPHH-
muna. BeigeneHo 2 tuma coo0miecTa, OTHOCSIUXCS 6 TPYIIbI hopMaruii 1 9 acconuarui.

[IpuBoasITCS NaHHBIE YPOKAHHOCTH MCCIEAYEMOro OOBEKTa 3a MAaCTOHMIIHBIM CE30HOM,
€MKOCTH IacTOMIL, KOTOphIE HMEIOT 3HAUY€HHE JUIi Mephbl YIYYIIEeHHE W PalHOHaIbHOTO
HCIIOJIb30BaHNE 3UMHHE MacTOMIIa ArpkadeIMHCKOro paifoHa.

KaoueBble cioBa: Tum, Qopmanus, acconuanus, JOMHHAHT, CYOJIOMHHAHT,
¢uroneHo3
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DESERT AND SEMIDESERT PHYTOCENOSIS OF MIL STEPPE
E.M.GURBANOYV, K.A.ASADOVA
SUMMARY

The article analyzes the results of the geobotanical data of the desert and semidesert
vegetation of winter pastures of Mil steppe. Within the limits of the desert and semidesert
vegetation 2 types, 6 formation groups, 9 associations were determined.

The way of rational usage and preservation of vegetation for the improvement of winter
phytocenosis is discussed.

Key words: type, formation, association, dominants, subdominants, phytocenosis
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C nomowpio UMREOaHCHOU CNEKMPOCKORUU, OCHOBAHHOU HA NPUMEHEHUU MUKDO-
NEKMPOOHOU MEXHUKU U3YYATU 3AKOHOMEPHOCMU USMEHEeHUs. nomeHyuaia (9,), conpomus-
nenus (R,) u emxocmu (C,) nrasmamuyeckoil membpanst (IIM) xnemox Nitellopsis obtusa noo
enusiHuem oumemuiacyro@okcuoa (IMCO). B cmanoapmubix yCroGusix ONbimMHule KIEemKU
umenu ¢,= -171= 3 mB, R, = 3,8 = 1,6 Om?, C,= 092 + 0,04 MrD-cm Tlopozcosas
xkonyeumpayusi JIMCO 1% e cpede evizvisana eunepnoaspuszayuro I[IM wa 20-25 mB u
yeenuuernue C,, na 22-26% npu nocmosincmee R,,. Dpghexmuero oeticmsyrougue KoHyeHmpayuu
HAMCO 1+4% oenonapuzosanu IIM 0o yposHa -110 mB. R, cnauana ymenvuanoce na 40%, a
3amem npoucxoouno ezo goccmaroeienue. Koneunvlii cmayuonapuwlii yposens R, oxasancs
sviwe ucxoonoeo na 20%. Ha gomne smux cobvimuii C, moibKo yeeauyunacs, u eé oouyuil
pocm cocmasun 45% om ucxoonou eenudunsl. [leticmaue nogviieHnvlx konyenmpayui JMCO
ovL10 Heobpamumo. B pabome s3¢hgpexmul pacmeopumenss 00CYHCOAIOMCA C MOYKU 3PEHUS €20
GIUSIHUSL HA CMPYKMYPHOE COCMOSIHUE TURUOHOU (ha3bl U MPAHCnOpmublx KoMmyHuxayuti [IM.

Knrwoueevte cnosa: Nitellopsis, uiazmMaTideckasi MeMOpaHa, >JEKTPOTEHHAs aKTHB-
HOCTb, TUMETHICYJIb(GOKCH, TIOTEHINAII, COTPOTUBIICHHIE, EMKOCTh MEMOpPAHBI.

Humermicynbpokenun (JAMCO) - monsipHbIii pacTBOPUTENb C BBICOKOM
JTUAJICKTPUIECKON TPOHUIIAEMOCThI0. JTO obecreunBaeT eMy 3(h(EeKTHBHOE
pacTtBopeHue B BOAHOI cpene. AMpudunsrocts Monekynsl IMCO co3naer
yciioBue €€ ObICTPOro MPOHWKHOBEHHUS B OPTaHbl M TKAaHU JKUBBIX CUCTEM |1,
3]. Bricokast mpoHUKaromasi ClloCOOHOCTh MOJIEKYJIBI PACTBOPUTEINS B JIUIHI-
HBI MaTPUKC KJIETOUYHBIX MeMOpaH MOXKET MPHUBECTH K U3MEHEHMIO €€ AIIeK-
TPOEMKOCTH M BIOCJIEJCTBUU JIEKTPOTCHHOM aKTUBHOCTU U MPOHUIIAEMOCTH.
Jnst BesiBnieHus npenmnonaraeMbix 3 dextor IMCO HeoOXoIuMo uccaeno-
BaHHE KOMILJIEKCA 3JEKTPO(PHU3HOIOTHYECKIX MapaMEeTPOB MHTAKTHBIX KJIETOK
IpU B3aMMOJEHCTBUM C pacTBopuTeneM. MccienoBaHus Takoro IUlaHa MO3-
BOJISIT YCTAQHOBUTH B3aWMOCBS3b MEXIY HW3MEHEHHSIMU (DYHKIIMOHAIBHBIX
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OCOOCHHOCTEH M CTPYKTYpPHO-TOJISIPU3ALIMOHHBIX CBOMCTB KJIETOYHBIX MEM-
Opan. Tem caMbIM TIOSIBUTCSI BO3MOKHOCTh PEryIHPOBaHUS (HYHKIIMOHATHLHOM
AKTUBHOCTH KJIETOYHBIX MeMOpaH IyTeM BO3JCHCTBUS Ha CTPYKTypHBIE
0COOEHHOCTH, B YACTHOCTH Ha AJIEKTPOEMKOCTD IJIa3MaTHUECKOW MEMOpaHBI.

Hcxons M3 BBIIIEU3IIOKEHHOTO, LEIbI0 HACTOALIEH paboThl OBLIO
COTIOCTABJICHUE 3aKOHOMEPHOCTEH H3MEHEHHs SJCKTPOTCHHONW aKTUBHOCTH,
MPOBOJAMMOCTH M €MKOCTH KakK IoKa3aTesiell CTPYKTYpPHO-IOJIIPU3aLHOHHOTO
COCTOSTHUS TUTa3MaTHYeCKOH MeMOpaHbl KieTok Nitellopsis obtusa npu nei-
ctBun JIMCO. C apyroii CTOpOHBI, B 3HAYUTEILHOW YacCTH HAy4YHO-UCCIIEO0-
BaTENBCKUX PA0OT MO MU3YUEHHIO AJIEKTPOTCHHBIX U NU(P(Y3HOHHBIX CBOWCTB
kieTouHbIx MeMOpan J[IMCO npuMmeHsuIcs B Ka4eCTBE PAacTBOPHUTENS TOJIHE-
HOBBIX M JIpyruXx aHTHOMOTHKOB [1,4]. CremoBaTenbHO, ISl TOYHOH OLIEHKH
3IEKTPOPU3HOTOTHYECKUX IP(PEKTOB MOTHMEHOBBIX aHTHOMOTUKOB HEOOXOH-
Mo yuuThiBaTh BKIaa JIMCO B 3KCniepUMEHTaTbHBIC BEIMYUHBIL.

O0BbeKT U MEeTOAHUKA HCCIeT0BAHMI

OObeKkTaMH HalIUX HCCIENOBAaHUMN CIIY)KUIIHM MEXI0Y3JIOBBIE KIIETKH
pacrenuii Nitellopsis obtusa. PacteHus BeipammBaiy B 1a00paTOPHBIX YCIIO-
BHSI B MCKYCCTBEHHOII mpynoBoii Boxe (MIIB) mpu ocemenun 20 Br/m® u
temneparype 20-22°C. Monnsiit coctaB UIIB 6b11 61M30K K COCTaBy 03epHON
BOJIBI, B KOoTOpOi conepxkammch (MM/n): KH,POy - 0,1, CaCl; - 0,4, NaHCOs -
1, Mg(NOs),, - 0,1, MgSO4 — 0,1, pH=7-7,2. JIns obecrie4eHUss TOYHOCTHU
U3MEpPEHUS] TPUMEHAEMO 3JIEKTPOPHU3UOIOTUYECKON METOAUKH TOJIb30BATHCh
KIeTKaMu JIHHON He Oonee 20 mm [5-6]. Jlmamerp Takux KIETOK HE IIpe-
BeImai 0,5 mM.

KoMruieke 3mekTpodu3noIorHuecKuX MapaMeTpoB H3MEpsUId ¢ TOo-
MOUIBI0 UMITETAHCHOM CIIEKTPOCKOINHHM [S5-8], mpuyeM NpuUMEHEHHass HAMH MO-
TuUKaKsS HAa3BaHHON CIIEKTPOCKONHUH pa3paboTaHa UMEHHO IS KJIETOK ITH-
nuHapudeckoir dopmel [5, 6, 9]. OHa obecrneunBasia HEMPEPHIBHYIO M JTH-
TENbHYIO 3aMUCh TPeX OSIEKTPO(YU3MOIOTHYECKUX IMapaMEeTPOB OMBITHOM
KJIeTku: MemOpanHoit emkocTH (C,), MeMOpaHHOTO MOTEHIHUANA () U COTPO-
tupnienus (Ry) [5,7]. U3-3a manoro conpoTtuBienus Tonomacra [5, 9, 10] npu
BBEJICHUU U3MEPHUTEILHOTO MUKPOIJIEKTPOAa B BaKyoJb KJIETOK, U3MEPEHHBIE
HAMU BEIHYUHBI @y, Ry, Cy 0Tpaxalid cOCTOSHUS MIa3MaTHIECKONH MEMOPAHBI.
CyIHOCTh IPUMEHAEMO METOAUKU COCTOUT B TOM, UYTO C IMOMOIIBIO OJHOTO
BHYTPUKIIETOYHOTO MHKPOAJIEKTPOaa (TOKOBOTO MHKPORJIEKTPOJA) M HapyXK-
Horo Ag-AgCl-3mexTpoaa 4epe3 cepeuHy MUIUHIPHIECKON KIETKH IMPOITyC-
KAIOT MPSIMOYTOJIBHBIE HMITYIbCHl IOCTOSHHOTO TOKA IUIOTHOCTBIO 1MA/MZ,
JUTUTENBHOCTBIO 1-2 cek M nmepeMeHHbId TOK ¢ yactoror 1-1000 I'u. [Tagenue
HANPSDKEHUS 10 TIOCTOSTHHOMY U MIEPEMEHHOMY TOKaM CHUMAIOTCS C TIOMOIIBIO
BTOPOTO MHUKPO3JIEKTPOAa (M3MEPUTEILHOTO MUKPOAJIEKTPOIa), BBEACHHOTO B
KIETKYy Ha (PUKCUPOBAHHOM pACCTOSHUU OT TOKOBOTO MHUKPOIICKTPOAA.
EMKoCcTHOE cOnmpOTHBIIEHHE BBIIEISUIOCH OT OOLIEro MMIIEJaHCca C MOMOIIBIO
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BEKTOPHOM Auarpammel [5, 6]. DIEKTpOEMKOCTh €AUHUIIBI IUTOMIAIH TJIa3MaTH-
YeCKOW MeMOpaHbI BBIYUCIICHA TI0 (hopMyIie:
C,=——
™ 2nfx,

R, BBIUKCISIM IO BEIMYUHE 3JIEKTPOHUYECKOTO MoTeHuana A¢ (caBur
(y TIPU TIPONTYCKAHWW TOKA) M CUJIE TOKa I, TIPOITyCKaeMOro 4epe3 CepeluHy
KJIETKH:

A
Ry = 7“’ - qdl;

rje d—nuamerp, [-1JInHa ONBITHOU KIIETKH.

MeMOpaHHBIM MOTEHIIHAT U3MEPSUTH KaK pa3HOCTh MOTECHIIMAIOB MEX-
Iy U3MEPUTEIBbHBIM JIEKTPOJIOM U 3JIEKTPOJOoM cpaBHeHus. PactBopsl JJIMCO
rotoBunn Ha WIIB. Hcnons3yembie konmeHTpauuu JIMCO He BbI3bIBaIU
casur pH UIIB. Paboune pactBopsl IMCO BBOAWIM B U3MEPHUTEIBHYIO Ka-
Mepy NOCJI€ YCTAaHOBJIEHHUS CTAllMOHAPHBIX 3HAYCHUH @y, Ry, Cy B UIIB.

Pe3yabTaThl

Paz6poc 3HaueHuit ¢, miazmaTuyeckon MeMOpaHbl kietok Nitellopsis
obtusa maxomuncs B mpenenax -100+-258 mB, Ry~ 1,1+0,8 OM‘MZ, Cu
0,43+1,33 MKD-cm. Cpennue 3HAYCHHS dTUX BEJIMYUH cocTaBuin -171+ 3,26
MB, 3,8 £ 1,6 OM'MZ, 0,92 + 0,04 MKD- M. Mexny Ry u ¢, ycraHoBieHa
nuHenHas 3aBUCUMOCTh Ry = 0,022¢,-0,04 ¢ ko3 dunmeHToM Koppesiun
1=0,465 (uucno xnerok - 100). Koppensiuus mexay Cy 1 @, OTCyTCTBOBaIA.

OnexTpodu3noIoruuecKas peakuus MapamMeTpoB IUIa3MaTUYECKOM
MeMOpaHBI KJIIETOK KaYE€CTBEHHO U KOJMYECTBEHHO 3aBUCENIH OT KOHIICHTPAIINH
AMCO u ucxonHoro ypoBHs ¢. [TloporoBas konunentpanus IMCO B cocrase
HIIB oxkazanack 1% (8- 10 M/n). [Tpu nosiBICHUH OTMEUEHHOM KOHIIEHTPAIlUN
JAMCO B cocrase UIIB, mazmatuyeckas MeMOpaHa THIIEPIIOIIpU30BaIach Ha
20-25 mB B Teuenue 40 muH (puc. 1). 3T0 MPOUCXOIUIIO HA TIOCTOSTHHOM YPOB-
HE MEeMOpaHHOTrO conmpoTuBieHus Ry = 4,4 Om'M*. EMKOCTB ILIa3MaTHUYeCKOi
MeMOpaHbI IIPU 3TOM yBeIHUMIach Ha 22-26%. ['uneprnonspuzanus mia3zmaTu-
yeckoi MmemOpanbl BennurHou 20-25 MB nipu BoznetictBun 1% KOHIIEHTpaIuu
JAMCO Ha kneTKy ObuIa XapakTepHa JJIsl BCEX KIETOK C HCXOIHBIM @y, ~ -150+-
180 MB. B runepnonspru3oBaHHOM COCTOSIHUM KJIETKa MOTJja Jep:KaTbCsi B
TedeHue yaca U jaosblie. OTMbIBaHUE KJIETOK OT MOPOTOBOM KOHIIEHTpAlUH
JAMCO Taxxke IIHIOCh JOBOJIBHO A0Jro -80+90 MuH.
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Puc. 1. Kunetnka u3MeHEHUsT MEMOpaHHOTO ToTeHnuana (¢,) U MEMOpPaHHOW eM-
koctu (C,) xmerok Nitellopsis obtusa npu BBEJEHHHM B COCTaB NHTATeNbHOH cpemsl 1%
muMetmicynspokcnaa (JJMCO). MomenT Brmrodenuss IMCO B cocTaB MHUTaTENBHON Cpelibl
yKa3aH cTpenkoil. J[imHa, AuaMeTp M CONPOTUBICHNE ONBITHON KIETKH cocTaBisuii 18, 0,4 MM
n44 OM*M? COOTBETCTBEHHO.

IIpu nosiBiIeHUM B COCTaBE MUTATEIBHOU CPEAbI MOBBIIIEHHON KOHIICH-
tparuu JIMCO o0HapyXuiau HEOONBIIYI0 TEPEXOIHYIO THIEPIOIAPU3AIIIO
TOJIbKO B Hauaye Bo3naercTBus (puc.2). [lanee cienoBana ¢asza Aemoaspu3aiim
ma3Matudeckoir memOpanbsl Ha 60-70 mMB. Ilpomecc compoBoxmancs 3HaUW-
TETHHBIM YMEHBIIEHUEM MEMOPAHHOTO CONMPOTHUBIICHUS U YBEIMUYECHUEM MEM-
OpanHoi emKkocTH (puc.2). JlanpHelmee yBenudenue konnenrpanuu JIMCO B
COCTaBe MUTATEJIbHOW CpeJibl BHI3BAJIO JEMOJIIPU3AIIUIO TIa3MajIeMMBbI ellé Ha
30 MB u pe3kuii pocT CONPOTUBICHUS, YyTh HE JOXOAMBIIEE JO MCXOJIHOIO
YpOBHS. YBelIHUeHHE MEMOPAHHOTO COMPOTUBIEHUS COMPOBOXKIAIOCH Jalb-
HelmuM poctoM MeMOpaHHOM emkoct Ha 40% OT HCXOJHOH BEIMYUHBI.
Takum oOpazom, yBenuueHne eMKocTH 1oj BiausHueM IMCO HOCHIIO ABYX-
dasnwnii xapakrep. IlepBas ¢aza yeenmuuenus C, mnpoucxoauwno Ha ¢oHE
YMEHBIIICHUS, a BTOpas - Ha ¢oHe yBenuueHus R,. OOmmii poct memnomnspu-
3aIiM TUIa3MaTHIECKON MEMOpaHbI TP 3TOM cocTaBuia 95 MB (puc.2).

Benuunna penonsipuzanuy mia3MaTHUYeCKOH MeMOpaHbI 3aBUCENa Kak
OT UCXOJIHOTO YPOBHS Py, Tak U oT KoHIeHTparuu [IMCO (puc.3). Ucxonnbie
@y KJIETOK, KOTOpbIE MOABEPTaliuch Aenojisipu3zanuu noj siusHueM JMCO
Haxoawiauch B auama3oHe -110+230 mB. Jlist 6onee 00ObeKTUBHOM OIICHKH Be-
JUYUHBI ETOISPU3aLUA UCXOAHBIE (O, pa3AesieHbl Ha 4 MoAAMana3oHa IIH-
pusoit 30 MB u ompeaenwin uX CpeaHUE BEIUMYUHBI. BennunHy nemnosspu-
3alluu TOJ] BIUSHUEM pa3iauuHbIX KoHleHTpauuid JIMCO oueHunu mno cme-
IICHUIO CpeHEH BEJIMUYMHBI @y Ha Tpaduke (puc.3). Hanbonpuryro BemuunHy
JETONSIPU3AINH BBISIBIUIA Y KJIETOK C OOJBIIUM HUCXOTHBIM (O, MPU JICHCTBUH
OTHOCHUTEJIBHO BBICOKMX KOHLEHTpAIMil paCTBOPUTEIN B OKpYXaloLIel cpele
onbITHOM KieTku (puc.3). [locne aenonspuzanuu mia3MaTHYecKO MeMOpaHHhl,
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KOHEUYHBIE YPOBHH @y UCCIEAYEMBIX KJIETOK PACIOJIOXKHUIIMCh B I10OJIOCE MEM-
OpaHHBIX OTEHIMaIO0B mupuHOH 20 MB okoio @, ~-100 MB.

_ Ry, Om-m?
-60 4
20mun
-120
-1801
Loo T i
ow,MBd T 2% 3%

Puc. 2. Kunetnka u3mMeHeHUs] MeMOpaHHOTO TIoTeHnata (¢,) u conporusienus (R,,)
knetok Nitellopsis obtusa Tipy TOCIENOBATEIFHOM BKIIFOUEHHUU B COCTaB NMUTATEIBHON CpPEIIbI
2% n 3% xoHueHtpauuu anmetrwicyibdokcnaa (JIMCO). MoMeHTbl NMOCTYIUICHHS OTMe-
4yeHHbIX KoHIeHTpauuii JIMCO B U3MepHUTeNIbHYIO KaMepy yKa3aHbl crpenkaMu. Lnppamu Ha
KMHETUYECKOH KpHBOW MeMOpaHHOTO MOTEHIMasa yKa3aHbl 3HAUCHUS MEMOpPAaHHOW €MKOCTH
TU1a3MaTHYECKOH MeMOpPaHbl, COOTBETCTBYIOIINE MOMEHTaM PETHCTPALUH (.

-60

-120}

-180

Pary mB 1 1 L | I
0 20 40 BPemMA, MWUH

Puc. 3. Jlemonsipusanus mia3MaTndeckoi MmemOpaHsl kietok Nitellopsis obtusa mon
BIUSTHUEM pa3nnuHbiX kKoHmeHtpanuii JIMCO B UIIB: 0 - 2%; o - 3%; A - 4%; e - 5%. Tou-
KaMH Ha TpaduKe NpPEICTaBICHBl CpPETHHE 3HAYCHHS OIBITHBIX BEJIWYMH, CpEIXHEKBAI-
paTtrdeckoe OTKIOHEHHE KOTOPHIX IO BepTukanu He mpesbimano 10%. Kaxmgas Touka Opiia
rmomydeHa B pesynsTare 7-9 wu3MepeHmil. Hadamo KOOpAWHAT COOTBETCTBYET MOMEHTY
no6asnenust IMCO B cpeny, OKpY>KaroIlylo OIBITHYIO KIETKY.

Oo6cy:xnenune
ITpu paccMoTpeHnHU Xo0/a 3MEKTPOPU3NOIOTHUECKUX PEaKIMi T1a3Ma-
THYecKor MeMmOpansl Nitellopsis obtusa Ha TIOSIBIEHUU B CpeJie, OMBIBAIOIIEH
onbITHYIO Ki1eTKy, [IMCO, npuBiekaioT BHUMaHUE CIEAYIOIINe 0COOEHHOCTH
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€ro JICUCTBUS: 3HAYMTEIBHOE YBEIMYCHHE AJIEKTpoeMKocTH (puc. 1, 2), ru-
NEPIOJIAPU3ALIMS IIPU IEUCTBUM MAJIBIX U €€ NenOoJIApU3anus IIpU IeUCTBUU OT-
HOCHUTEJIPHO BBICOKHX KOHIIEHTpamuii pactBoputens (puc. 1, 2), nByxdasnoe
U3MEHEHHEe MEMOPAHHOTO CONPOTHBIEHHS (pHC. 2), HEOOPATUMOCTh 3JEKTPO-
(bU3NONOrMYeCKUX peaklHuil Mpu JAeWCTBUUM OTHOCHUTENBHO BBICOKHUX KOHIICH-
Tpauui paCTBOPUTEIIS.

Oco0eHHO mpHUMeyaTeNbHON SBIISETCS TUIEPHOJpU3alus IIa3MaTH-
YecKoi MeMOpaHbl Ha ()OHE 3HAUUTEIBHOTO YBEJINYCHHUS €€ IEKTPOEMKOCTH.
DIIeKTPOEMKOCTh KJIETOYHBIX MeMOpaH sBiseTcs e€ Hambosjee MH(DOpPMATUB-
HOM XapaKTepUCTUKOU. M3MEepeHHEM 3IIEKTPOEMKOCTH MOXHO IIOJYy4YUTh HH-
dopMaruio 0 (PUINYECKOM COCTOSHUU, MOJSPU3ALMOHHBIX CBOWCTBAxX, TOJ-
HIMHE, AUAJIEKTPHUECKON MPOHUIIAEMOCTH KIIETOUHBIX MemOpaH [9, 11, 12]. B
CYILIECTBYIOIIEH JUTEpaType MMEIOTCS aKLEHThl Ha TO, YTO AJIEKTPOEMKOCTb
OmoMeMOpaH sBiseTCs MmoKaszareneM aunuaHoi ¢assel [6, 11]. A B uccnenona-
HUSX, MPOBEJACHHBIX Ha KieTkax Nitellopsis obtusa, monbiTka auddepeHima-
IIUH DJIEKTPOEMKOCTH IUIa3MaTH4YEeCKOH MeMOpaHbl Ha €€ CTPYKTypHbIE (ha3bl
YEeTKO T0Ka3ajia Ha CIpaBeJIMBOCTh CAEIAHHbBIX aKIEeHTOB. Moaudukanus co-
JepKaHusl OeJNKOBOM (ha3bl MiIa3MaTHYecKod MeMOpaHbI HE BBI3BAIO U3MEHE-
HUE AIEKTPOEMKOCTH [13]. DTOT aKkT MOKET ABUTHCS OATBEPIKICHUEM T10JI0-
KEHUS O TOM, YTO BJIEKTPOEMKOCTb JEHCTBUTEIIBHO SIBISIETCA IOKA3aTENleM
(U3UYECKOTO COCTOSIHMS JIMMUAHON (Da3bl Ononorndeckux meMmopan. C apyroi
CTOPOHBI, (PYHKIIMOHATbHASI AKTUBHOCTH MEMOpPAHHBIX OEJIKOB CTEPUYECKH
perynupyercs ux JunuaHoi dazoit [6, 14, 15]. CnenoBarensHo, 0OHAPYKEH-
HOE€ HaMU YCWJIEHUE DJIEKTPOT€HHOH aKTUBHOCTH, COIPOBOXKIAIOIIEE YBEIH-
YEHHE IIEKTPOEMKOCTH IJIa3MaTHYECKOH MeMOpaHbl, €CTh Pe3yJbTaT U3MEHe-
HUSL CTPYKTYPHO-TIOJIAPU3AIMOHHOTO COCTOSHUS €€ NUOUIHOW (a3bl MoJ
BinusareM JIMCO. AMbudmIbHOCTD B BBICOKAsi MPOHUKAOIIAs CITIOCOOHOCTh
MOJIEKYJIbI pacTBopuTens [2, 16, 17] mo3BONISIIOT €1 BHEAPATHCSA B COCTaB JIM-
nuAHON (pa3el MeMOpaHbI, O YeM CBUJIETENIbCTBYET YBEJIMYEHUE EMKOCTH TLIa3-
MaTuyeckoir mMeMOpanbl (puc. 1). OTMeueHHOE MOJIOKEHHE ObUIO TOKa3aHO
MOCPEACTBOM TOHKHUX (PU3UUYECKMX METOAOB C MPUMEHEHHEM HEHUTPOHHOIO U
CUHXPOTPOHHOTIO u3ny4yeHus [18, 19].

VYcunenue SJIEKTPOTCHHON AKTHUBHOCTH IUTa3MaTUYECKOW MeMOpaHbI
IIPU AEUCTBUU OTHOCUTENBHO Majblx KoHUeHTpauui JIMCO, Bunumo, sBisier-
Csl XapaKTEepHON O0COOEHHOCTHIO XapOBBIX KJIETOK, TaK KaK THIEPIIOSpU3aLIUs
IUIa3MaTHYeCKOM MeMOpaHbl NMPU MOCTOSHCTBE R, BbIsABIEHA NHpU JeHCTBUU
tex ke kouueHtpamuii JIMCO nHa knerky Chara gymnophyla [20]. JIBy-
KkpaTHoe yBennueHue conepxkanus JIMCO B cocrase WUIIB BrI3Bano monpas-
JICHUE DJICKTPOTEHHOW aKTUBHOCTU IIJIa3MaTHYeCcKo memOpanbl. [Ipu sTom
IPOUCXOUT pean3alus IpaAueHTa 3JIEKTPO-XMMHUUECKOIr0 MOTEHIMaNa Iuias3-
MaTuueckoil MeMOpansl 10 Na* (Aunas = ZFAQy = 13,5 x/[oc/monw), Hanpas-
JICHHOTO BHYTPb KJIETOK. 3HAUMTEIbHOE CHI)KEHHE MEMOpPAHHOTO COMPOTHB-
JICHUSI TIPU 3TOM corjlacyercs ¢ (hakTamMH, yCTaHOBJIEHHBIMU B paHHUX paboTax

50



[20]. Ham KkakeTcs, 4TO 3TO MOIJIO OBl Mpou3oiité 3a cuer nmortepu Na'-K*
uzbuparenbHoct K'-kaHanoB 3a cyeT KOH(OPMALMOHHBIX IEPECTPOEK, B
pesynbrare yero K- kaHamsl okasbiBaroTcsa nponunaeMsl u s Na™. Pesyib-
TAaTOM 3THX COOBITHH SIBIISICTCS ACTIONISIPHU3AIMs TIA3MAaTHUECKOW MEMOpPaHBI.
A ysenuuenue Na'-poHUIIAEMOCTH MIa3MaTHYECKOW MeMOpaHbI KIETOK 10
BrussHueM JIMCO 4é€tko nemMoHcTprpoBaHo B pabotax [21, 22].

VYBenuuenune R, mpu mosbeimeHun kouueHtpamuu JIMCO Ha done
IPOIOJDKAIOIIEHCS ACTIONApU3aMd MEMOpaHBl COMPOBOXKIAIOCH 3HAUYUTEIb-
HBIM yBeJTHWYeHUEM MeMOpaHHOU eMkocTu (puc.2). Kak yxe Obuto oTMeueHO
BBIIIIE, BCAKOE H3MEHEHHE MEMOPAaHHOM €MKOCTH SBISETCS OTpPaXKEHHUEM
U3MEHEHHUS CTPYKTYPHO-MOJIIPU3ALMOHHOTO COCTOSIHUSI JTUMUIHON (ha3bl MeM-
OpaHbl, YTO MOTJIO OBl MPUBECTH K Pa3pyLICHUIO ()YHKIMOHAIBHO aKTHBHOMN
KOH(pOpMallMi KaHaJbHBIX OENKOB, a TaKXKe JJIEKTPOreHHOW mnommbl. U,
BEPOSATHO, 10/ BIUSHUEM IOBBILIEHHBIX KOHUEeHTpanuu JMCO npoucxoaur
HE pa3pylleHHe MeMOpaHHOW CTPYKTYyphl, a mepecTpoika (YyHKIHOHAILHO
AKTUBHBIX KOH(pOpMAIMii KOMIIOHEHTOB TPAHCIOPTHBIX KOMMYyHUKanuid. OO
3TOM MOXXET CBHUJETEIbCTBOBATh (PAKT, YCTAaHOBIEHHBIH Ha kieTtkax Chara
gymnophyla, yto npu 3ameHe B uzMeputenbHou kamepe WIIB na uuctoiit
JAMCO mnpoucxoausiao yMEHBIICHHE (@ IO HYJsI, OJHAKO MEMOpaHHOE COII-
POTHUBIIEHUE NIPH 3TOM YCTaHOBWJIOCH HAa YPOBHE, IIPEBBILIAIOIINN ypOBEHD Ry
B UIIB B Heckoabko pa3 [20]. DTo yka3bIBaeT HA TO, YTO JaXXE€ B MPUCYTCTBUU
cambIXx Oonpmux KoHmeHTpauuit JIMCO xierouHas memOpaHa COXpaHSET
CBOIO IIEJIOCTHOCTh, YTO 00€CIeuYnBaeTCs B OCHOBHOM JIMIIUHBIM MaTPUKCOM
U CTPYKTYpPHBIMU O€JIKaMH IIa3MaTudeckoit MeMOpansl (puc. 2, 3).

Henw3s o0xomuth Takxke ¢akt, yTo 3PGHEKTUBHO NEUCTBYIOIIAs KOH-
uentpauusi JIMCO Ha TpaHCHOPTHBIE U CTPYKTYPHO-NOJISPU3ALIMOHHBIE CBOM-
CTBa IUJIa3MaTUYeCKOW MeMOpaHbl COMOCTaBUMa C KOHIEHTpalued ero B
pabouyux pacTBOpax MOJIMEHOBBIX aHTUOMOTHKOB [4,23,24]. Ilostomy s
OIICHKH MOAUPUIIUPYIOMHX 3(P(HEKTOB MOTMEHOB HA MPOHUIIAEMOCTD JIMITHI-
HOM (ha3pl MeMOpaH HeoOxoauma auddepeHunanuss cymmapHoro sgpdexra Ha
AHTUOMOTHUK U PaCTBOPUTEIb.

[TpoBens urorm anamusa snekTpodusnoigornueckux ¢ gpexros JMCO
Ha IUTa3MaTHYeCcKOM MeMOpaHe, MOXKHO BHUIETb, YTO MEPBUYHBIM 3TAllOM
JENCTBUS paCTBOPUTEINS ABIISETCS U3MEHEHUE CTPYKTYPHO-IOJSPU3ALMOHHBIX
CBOMCTB JIMMMUAHOW (ha3bl, YTO COMPOBOXKIACTCS YCHJICHHEM JJICKTPOTSHHON
aKTUBHOCTH KJIeTOK. CleloM 3a 3TUMM COOBITHUSIMH TIPOUCXOAAT KOH(OpMa-
[IMOHHBIE TEPECTPONKH TPAHCIIOPTHBIX KOMMYHUKALUN, YTO MPUBOJUT K UX
WHAKTUBAIUH.

[IpoBeneHHBINT HAMU SKCHEPUMEHTAIBHBIA M TEOPETUYECKHI aHAIN3
3aKOHOMEPHOCTEHN IMOBEACHUS CONPOTUBIICHUS, MOTEHIMAIA U €MKOCTH IIpH
JNEHCTBUM TUMETHIICYNIb(OKCH 1A TO3BOJINI YCTAHOBUTD CJIEIYIOIINE BHIBO/IBI:

i. Jumeruncynbdar MoxkeT OBITh NpUMEHEH B KadecTBe 3(deKTuBHOTO
pEryssTOpa TPAaHCIOPTHBIX (PYHKIIUN OHOJIOTHYECKUX MEMOpaH;
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il.

1il.

COBOKYIHOCTh YCTaHOBJICHHBIX JAHHBIX CBUAETEIBCTBYET O HAJIMYUU B3aH-
MOCBSI3M MEXIy (YHKIIMOHAJIBHOW aKTUBHOCTBIO M CTPYKTYPHOM JaOuMiib-
HOCTBIO KJIE€TOUHBIX MEMOpaH;

[lepBUYHBIM 3TamoM BO3JACHCTBUS NUMETHUIICYNb(OKCHAA Ha KIIETOYHBIC
MeMOpaHBbI SBIISAETCS N3MEHEHHS X 3JIEKTPOEMKOCTH.
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NITELLOPSIS OBTUSA HUCEYROSININ PLAZMATIK MEMBRANININ
DIMETILSULFOKSID TOSiRi ZAMANI FUNKSIONAL AKTIiVLiYi VO
STRUKTUR LABILLIiYI

N.A.MUSAYEYV, S.Y.OCAQVERDIYEVA, S.S.MAHMUDOVA, i.B.OLIYEVA
XULASO

Mikroelektrod texnikasinin totbiqine asaslanan impedans spektroskopiyasinin komayi
ilo Nitellopsis obtusa hiiceyralorinin plazmatik membraninin (PM) potensial (¢,;), miiqavimot
(R,), tutumunun (C,,) dimetilsulfoksidin (DMSO) tasiri ilo doyismo ganunauygunluqlar1 dyro-
nilmigdir. Standart soraitdo tocriibe hiiceyralorinin parametrlori ¢,= -171£ 3 mV, R,, = 3,8
1,6 Om'mz, C,= 0,92 = 0,04 mkF- sm™ olmugdur. DMSO-in astana konsentrasiyasinin (1%)
tasiri ilo PM-in miiqavimatinin sabitliyi soraitinde polyarligr 20-25 mV, elektrik tutumu 22-
26% artmigdir. DMSO-un effektiv konsentrasiyalari (1%-4%) PM-in -110 mV soviyyasina
godor depolyarlagdirmigdir. Bu orofado R,; ovvolco 40% azalmis, sonra onun barpa prosesi
baslanmigdir. PM-in miigavimatini son giymsti onun standart soraitdoki giymstinden 20%
yuxar1 olmugdur. Bu hadisalerin fonunda C,; yalniz artmis v onun ilkin qiymstdon artimi1 45%
togkil edilmisdir. DMSO-un yuxari konsentrasiyalariin tosiri donmez olmusdur. Moqalads
halledicinin elektrofizioloji effektlori onun PM-in lipid fazasi vo dasima kommunikasiyalarina
tosiri noqteyi nazordon miizakirs olunur.

Acar sozlor: Nitellopsis obtusa, plazmatik membran, elekrogen aktivliyi, dimetilsul-
foksid, potensial, miiqavimat, membran tutumu.
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FUNCTIONAL AKTIVITY AND STRUCTURAL LABILITY OF PLASMA
MEMBRANE OF NITELLOPSIS OBTUSA CELLS UNDER THE INFLUENCE
OF DIMETHYLSULFOXIDE

N.A.MUSAYEYV, S.Y.OJAQVERDIYEVA, Sh.SSMAHMUDOVA, I.B.ALIYEVA
SUMMARY

The change regularity of potential (¢,,), resistance (R,,) and capacity (C,) of the
plasma membrane (PM) in Nitellopsis obtusa cells under the influence of dimethylsulfoxide
(DMSO) have been studied. The investigated cells have ¢,,=-171+3 mV, R,=3,8+1,6 Om-mz,
C,=0,9240,04 mkF-sm? in the standard environmental conditions. The threshhold
concentration of DMSO 1+ 4% caused the depolarization of the PM to 20-25mV and increase
Cn to 22-26% in the R, constant. The effective influence of DMSO concentration 1+ 4%
depolarizated PM to the level of -110mV. At first R,, decreased 40%, then occurres its
restoration. The final stationary level of R, was 20% higher than initial one. The value of PM
depolarization depended on initial level of @, and the concentration of DMSO in the medium.
In that case C,, only increased and its total value was 45% compared with the initial value. The
influence of exceeding concentrations of DMSO was irreversible. At that work the effects of
the solvent are discussed from the point of its influence on the structure state of lipid phase and
the transport communications of PM.

Key words: Nitellopsis, plasma membrane, electrogenic activity, dimethylsulfoxide,
potential, resistance, membrane capacity.
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FUSARIUM VO TRICHODERMA CiNSLi KiF GOBOLOKLORININ
PEKTOLITIK AKTIiVLIiYi

X.Q.QONBOROV, O0.D.BOYUKKAYA
Baki Doviat Universiteti
Khudal949@mail.ru

Azorbaycamin Talis aqroiqlim vilayati rayonlarimin arazisindon gétiiriilmiis 62 torpaq
niimunasindan 27 kif gobalayi stami tomiz kultura saklinda alinmigdir. Stamlarin 15 — i Fusa-
rium cinsinin 5 noviina (F.coeruleum, F.lactis, F.moniliforme, F.oxysporum, F.sublunatum),
12-si isa Trichoderma cinsinin 4 noviina (T.lignorium, T.viride, T.macrosporum, T.roseum) aid
olmusdur. Todqiq edilon biitiin stamlar pektini lizis etmok qabiliyyatino malik olmuslar. Pekti-
nin lizis zonast Trichoderma cinsli gobalok stamlarinda 22 — 38mm, Fusarium cinsli gobalok
stamlarimda isa 5 — 18 mm olmusdur. Demali, birincilarin pektolitik aktivliyi ikincilarin pekto-
litik aktivliyindan 1,2 — 7,6 dafa ¢ox olmugdur.

Trichoderma lignorium BDU-C55, T.viride BDU — C49 va BDU — LK42 stamlari
maksimum pektolitik aktivliya malik olmuglar.

Acar sozlar: pektolitik aktivlik, pektinin lizisi, kif gobasloklori, Trichoderma cinsi,
Fusarium cinsi

Hal-hazirda bosoriyyot qarsisinda duran on miihiim masalolordon biri hor
il yenilogon bitki mongali qaliglarin somarali istifado olunmasidir. Tabiotdo
bitki monsoli tullantilar mikroorganizmlor torofindon parcalanib minerallasir.
Buna goro do bitki qaliglarinin samarali istifadesi yalniz mikroorqanizmlor
vasitasilo miimkiindiir [2,10].

Bitki toxumasiin struktur elementlorindon biri pektin va pektin
maddoloridir. Pektin heksoza tobiatli, yiikksok molekullu polisaxarid olub ali vo
ibtidai bitkilorin hiiceyroarasi toromolorinin vo hiiceyra divarmin torkibina
daxildir [6].

Meyvolaordon sira ¢okondon sonra qalan alma cecosinin torkibindo 25 —
35% pektin ola bilir vo siro alinandan sonra pektinin miioyyon hissosi sironin
tarkibindos galir. Bu halda pektin sirays bulaniqliq verir va bir miiddotdon sonra
sironin dibindo ¢okiintii omolo golir. Bu hallarin aradan galdirilmasi iigiin tomiz
sokildo alinmis pektolitik enzimlor siroys olavo olunur. Sorabin vo pivonin
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soffafligin1 artirmaq tc¢ilin do pektolitik enzimlor totbiq olunur. Bu enzimlor
kotanin emalinda genis istifado edilir. Digor torofdon, pektolitik enzimlor mey-
volordon sironin ¢iximini artirmaq iigiin do genis istifado olunur [3,7,11,14].
Demali, pektinin pargalanmasin1 hoyata keciron enzimlor boyiik praktiki
ohomiyyato malik olub, sonayedo genis totbiq olunan enzimlor sirasina daxildir.

Qeyd etmok lazimdir ki, pektolitik enzimlar bir qayda olaraq, mikroor-
ganizmlordon, ilk novbado, kif goboloklorindon almir [8, 12,13]. Pektinin
parcalanmasinda heterogen qrupa malik olan bir ne¢o enzim istirak edir [9].
Bu enzimlorin sonaye {i¢iin vacibliyini nozoro alaraq yeni somorali produ-
sentlorin axtarist va secilmasi boyiik praktiki ohomiyyst dasiyir.

Togdim olunan isin mogsodi Azorbaycan torpaqlarindan ayrilmis Fu-
sarium va Trichoderma cinsli goboaloklorin pektolitik aktivliyini dyronmok
olmusdur.

Material vo metodlar

Azorbaycanin Talis aqroiglim vilayoti rayonlarinin (Astara, Lonkoran,
Lerik, Masall1 vo Calilabad) srazisindon 62 torpaq niimunolori gotiiriilmiis, on-
lardan suspenziya hazirlanmis vo asagidaki torkibo malik aqarli Capek — Doks
gidali miihitino okilmisdir (g/l): saxaroza — 20, NaNO5- 3,0; K,HPO, - 1,0;
MgSo, -TH,0 -0,5; KCL-0,5; FeS0,-7H,0 — 0,001; agar — 20, pH - 6,0.

Kultura okilmis gidali miihit 28°C temperaturda inkubasiya olunmusdur.
Qidali miihitin sothindo bitmis koloniyalarin tomizliyi mikroskopda yox-
lanildigdan sonra ¢op aqarli qidalt miihito kogiiriilmiisdiir. Bu minvalla 27 kif
goboaloyi stami oldo olunmus va isci kultura kimi soyuducuda saxlanilmigdir.

Tomiz kultura soklindo alinmig stamlarin morfo — kultural alamatlori 6y-
ronilmis vo movcud toyinedici asasinda onlarin cins vo nov tarkibi toyin edil-
misdir [4].

Goboalok stamlarinin ilkin pektolitik aktivliyini toyin etmok {iigiin torki-
binds saxaroza avazino ¢ugundur pektini olan yuxaridaki torkibe malik aqarl
gidali miihito okilmis vo 28°C temperaturda inkubasiya olunmusdur. Pektinin
qidali miihitde miisahids olunan lizis zonasina goro imumi pektolitik aktivlik
miioyyon edilmisdir. Lizis zonasinin diametri xotkeslo 6l¢lilmiis vo mm-Io ifado
olunmusdur [1].

Aparilan biitiin tocriibolor 4 tokrarda qoyulmus vo statistik islonmisdir
[5]. Biitiin rogamlar, xatast 5 — 8 % don ¢ox olmayan ortalamadan ibaratdir.

Noticalar va onlarin miizakirasi
Azorbaycanin Talis aqroiqlim vilaysti rayonlarinin arazisindon 62 torpaq
niimunasi gotiiriilmiis vo onlardan tomiz kultura soklindo 27 stam ayrilmigdir.
Morfo — kultural olamotlorine goéro BDU-C57, BDU — [L42 vo BDU -M43
stamlar1t Fusarium coeruleum ndviino, BDU-A48, BDU — M42 vo BDU -L35
stamlar1 Fusarium lactis néviino; BDU-C60, BDU - LK3 vo BDU -M48
Fusarium moniliforme néviino; BDU — A42, BDU-L40, BDU - LK22 vo BDU
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—C59 stamlar1 Fusarium oxysporum néviino; BDU-LK14 vo BDU -M29 stam-
lart Fusarium sublunatum noviina aid edilmisdir. BDU- A24, BDU - C55,
BDU -M39 gstamlar1 Trichoderma lignorium noviino; BDU- A36, BDU —
LK42, BDU —-C49 stamlar1 Trichoderma viride noviino; BDU — L.26 vo BDU —
M35 stamlar Trichoderma macrosporium noviino, BDU-A32, BDU - C62,
BDU - L8 vo BDU -LK9 stamlar1 Trichoderma roseum noviing aid edilmisdir
(Cadval).

Belalikla, tadqiq edilon 27 stamdan 15 — i Fusarium cinsinin 5 noviina,
12 stam iso Trichoderma cinsinin 4 noviino aid olunmusdur.Gobalok stam-
larinin pektolitik aktivliyi aqarli qidali miihitdo pektinin lizis zonasina gore
toyin edilmisdir. Alinan naticolor cadvalds 6z oksini tapmigdir.

Cadval
Torpaqdan ayrilmmus Fusarium va Trichoderma cinsli kif gobaloklorinin
pektolitik aktivliyi (inkubasiya miiddati 72 saat)

Goboaloklor Pektolitik aktivlik (lizis zonasi, mm)
Novlor Stamlar
Fusarium coeruleum BDU-C57 7+£0,3
BDU - 1L42 50,2
BDU -M43 6+0,3
Fusarium lactis BDU-A48 16 £0,5
BDU - M42 14+04
BDU -L35 18 +£0,5
Fusarium moniliforme BDU-C60 9+04
BDU - LK31 BDU 11+£0,5
—-M48 7+0,3
Fusarium oxysporum BDU -C59 12 +£0,6
BDU - A42 16 £0,6
BDU-L40 14 £0,5
BDU - LK22 10+£04
Fusarium sublunatum BDU-LK14 10+0,3
BDU -M29 9+04
Trichoderma lignorium BDU- A24 32+2,1
BDU - C55 38+£2,0
BDU -M39 34+1,5
Trichoderma viride BDU- A36 24+1,0
BDU - LK42 36 +£2,0
BDU -C49 38+£2,0
Trichoderma macrosporum | BDU —L26 22+1,0
BDU -M35 25+1,0
Trichoderma roseum BDU-A32 20+1,0
BDU-LS8 28 +£2,0
BDU -LK9 30£2,0
BDU - C62 34+£25

Miioyyon edilmisdir ki, todqiq edilon biitiin stamlar pektolitik aktivliyo
malik olmuslar. Pektinin lizis zonasina goro gobalok stamlarini 4 qrupa bélmok
olar. Birincisi, lizis zonas1 32-38 mm olanlardir. Bunlara Trichoderma ligno-
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rum BDU- A24, BDU -C55, BDU - M39, T. viride BDU — LK42, BDU -C49
vo T. roseum BDU — C62 stamlar aiddir. Ikincisi, lizis zonas1 22-30mm ara-
sinda olanlardir. Bunlara Trichoderma roseum BDU-A32, BDU -LK9, T. Mac-
rosporium BDU — L26, BDU -M35 vo T.viride BDU —-A36 stamlar1 aiddir.
Uciinciisii, lizis zonas1 11- 20 mm arasinda olanlardir. Bunlara Fusarium mo-
niliforme BDU — LK31, F.lactis BDU — A48, BDU — M42, BDU -L35,
F.oxysporum BDU —C59, BDU -A42, BDU -1L40 , BDU -LK22 stamlari
aiddir. Dordiinciisti, lizis zonasi 5 — 10 mm arasinda olanlardir. Bunlara,
Fusarium coeruleum BDU —C57, BDU -1L42, BDU -M43 | F. moniliforme
BDU -C60, BDU —M48 va F.sublunatum BDU -M29, BDU — LK 14 stamlar1
aiddir. Birincinin pektolitik aktivliyi ikincinin, {iclinciiniin vo dordiinciiniin
pektolitik aktivliyinden, miivafiq olaraq, 1,1 — 1,7; 1,6 — 3,5 vo 3,2 — 7,6 dofo
cox olmusdur. Ikincinin pektolitik aktivliyi iigiinciiniin vo dordiinciiniin
pektolitik aktivliyindon, miivafiq olaraq, 1,1 — 2,7 vo 2,2 — 4,4 dofo cox
olmusdur. Ugiinciiniin pektolitik aktivliyi dérdiinciiniin pektolitik aktivliyindon
1,1 —4,0 dofs ¢ox olmusdur (codval).

Qeyd etmok lazimdir ki, Fusarium cinsli goboloklorin lizis zonasi 5-
18mm intervalinda, Trichoderma cinsli gobaloklorin lizis zonasi isa 22 — 38mm
intervalinda olmusdur. Demoli, Trichoderma cinsli goboloklorin pektolitik
aktivliyi Fusarium cinsli gobaloklorin pektolitik aktivliyinden 1,2 — 7,6 dofo
¢cox olmusdur. Maksimum pektolitik aktivlik Trichoderma lignorum BDU —
C55, T. viride BDU —C49 vo BDU — LK42 stamlarinda qeyd olunmusdur.

Beloliklo, Azarbaycanin Talis aqroiqlim vilayati rayonlarinin oarazisindon
gotliriilmiis 62 torpaq niimunosindon 27 kif goboloyi stami tomiz kultura
soklindo ayrilmigdir. 15 stam Fusarium cinsinin 5 noviino, 12 stam iso Tricho-
derma cinsinin 4 noviino aid edilmisdir. Trichoderma cinsino aid olan stam-
larin pektolitik aktivliyi Fusarium cinsina aid olan stamlarin pektolitik aktiv-
liyinden 1,2 — 7,6 dofs ¢ox olmusdur. Maksimum pektolitik aktivliyo malik
goboloklor kimi Trichoderma lignorum BDU —C55, T. viride BDU —C49 vo
BDU - LK42 stamlar1 se¢ilmisdir.
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HNEKTOJIMTHUYECKASA AKTUBHOCTbD IIVIECHEBBIX 'PUBOB POJOB
FUSARIUM N TRICHODERMA

X.I.TAHBAPOB, O.1.FOMYKKAS
PE3IOME

W3 Tteppuropun paiioHOB TajibIIICKOI arpoKIMMaThdeckoil obmactu AsepOailimkaHa
0TOOpaHbI 62 MOYBEHHBIX 00PA3LOB, N3 KOTOPBIX BBIJICJICHBI B YUCTHIE KYJIbTYpHI 27 IITAMMOB
IUIECHEBBIX TPHOOB. 15 mTaMMOB OTHOCWIHNCH K 5 BuaaM pona Fusarium (F. ceerulium, F.
lactis, F. Moniliforme, F. oxysporum u F. sublunatum), a 12 mitaMMOB OTHOCUJINCH K 4 BUJIaM
pona Trichoderma (T. Lignorum, T. viride, T. Macrosporum, T. roseum). Bce uccnenoBanHbIe
ITaMMBl OKa3aJHCh CIIOCOOHBIMH JIM3MPOBATh MEKTHUH. 30HA nu3uca y rpuboB poma Tri-
choderma coctoBisima 22-38 MM, a 30Ha Jm3uca y rpudoB pona Fusarium-5-18 mm. Crneno-
BaTEIbHO, MEKTOJIMTUIECKAs! aKTUBHOCTD y MEpBHIX Obla 1,2-7,6 pa3a GoJblile, 9eM Y BTOPBIX.
MakcumanbHasi TIEKTOJMTHYECKass aKTHBHOCTh HaOmofanmack y 1mTamMMmoB 1richoderma
lignorum BDU-CS55, T.viride BDU-C49 n BDU-LKA42.

KiwueBble c10Ba: ICKTOIUTHYCCKAS AKTUBHOCTh, JIM3KC MMEKTHUHA, TICCHEBBIC TPHOBI,
pona Trichoderma v Fusarium.

PECTOLYTIC ACTIVITY
OF MOULD FUNGI GENUS FUSARIUM AND TRICHODERMA

Kh.G.GANBAROY, O.D.BUYUKKAYA
SUMMARY

62 soil samples were taken from Talish agroclimatic regions of Azerbaijan. From soil
samples were isolated 27 strains of mould fungi. 15 strains belong to the genus Fusarium (F.
cocrulium, F. lactis, F. moniliforme, F. oxysporum, F. sublunatum) and 12 strains belong to the
genus Trichoderma (T. lignorum, T. viride, T. macrosporum, T. roseum). All of the isolated
strains were able to lyse of pectin. The lyse area of the genera Trichoderma and Fusarium
were, accordingly, 22-38 mm and 5-18 mm. Consequently, the pectolytic activity of the first
was 1,2-7,6 times more than the second. The maximum pectolytic activity was observed by
strains Trichoderma lignorum BDU-CS55, T. viride BDU-C49 and BDU-LK42.

Keywords: Pectolytic activity, pectin lysis, mould fungi, genera Trichoderma and
Fusarium.
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NHAYKIUA AKTUBHOCTH BAKTEPUOIIMHOB NHOHAMMU
MAPI'AHIIA IN-VITRO A IN-SITU

B.III.LHA3APJIU, H A.ABAYJIJIAEBA, C.I' TIOJIbAXMEJIOB
baxkunckuii I'ocyoapcmeennwtii Ynueepcumem
sahib66@rambler.ru

H3zyuenvr 3axonomeprocmu uHOyKyuu axkmueHocmu 08yx baxmepuoyunos (A7 u S5)
UOHAMU Map2anya 6 YCloeusax in-vitro u in-situ. Buviaeneno, umo cmumyaupyrowui s¢ghexm
OAHHBIX UOHOS 3ABUCUIN O UX KOHYEHMPAyuu u 6U0080l NPUHAONEHCHOCIU NACCUSHBIX
Mukpoopeanuzmo8. MnoyKyuu axmuernocmu 6aKmepuoyuHos @ pasHoix YCi08UAX UCCIe008aHUl
uMenu KoppeismusHbill XapaKmep.

KuroueBble cioBa: 6axmepuoyuHsl, UHOYKYUS, AHMUMUKPOOHAS AKMUBHOCM, IN-Vitro
H in-situ

bakTepuonuHbl SIBISIOTCS aHTUMHKPOOHBIMU CYOCTAHLIUSMM MENTH/I-
HOW NPHUPOJIBI, CHHTE3UPYEMbIE C TIOMOIIBIO OCIIOKCHHTE3UPYIOIIEH CUCTEMBI
KJIETKU- mponyueHta. OHM NpUBIEKalOT BHUMaHHUE HCClenoBaTeNell B Ka-
YecTBE HATypalbHBIX M O€30MacHBIX OMO3AIIUTHUKOB (hDepMEHTHUPOBAHHBIX
MULIEBBIX MPOAYKTOB [4].

[Ipu BbAETIEHUH, OUMCTKU M MPUMEHEHUN O0AaKTEPHOLIMHOB, HA KaXKJIOM
3BEHE IOCIIEHNE MOJBEPraloTCs BIUSHUIO psifia (PU3MKO-XMUMHUYECKUX U KO-
noruuecknx (GaxtopoB cpens [1]. [ToaTOMy BEISICHEHHE CTETICHH YYBCTBUTEIb-
HOCTH OAaKTEpUOLMHOB K 3THUM (hakTopaM Ba)KHO HE TOJIBKO JJIsi oOecreueHus
3 PEKTUBHOCTH ITUX OMOKOHCEPBAHTOB in-Vitro W in-situ, HO U JJIA U3yYCHUS
UX BOXHEUIIUX OMOXMMHUYECKUX, MOJEKYISIPHBIX CBOHCTB, a TaKXKe MeXa-
HU3MOB MPOSBICHUS X aHTUMUKPOOHOW aKTUBHOCTH.

JlarHast cTaThs ObLIA MOCBAIIECHA U3YYCHHUIO BIUSHUE MOHOB MapraHiia
Ha aHTUMHUKPOOHYIO aKTHBHOCThH OaktepuorinHoB MKDB, m3onupoBaHHBIX H3
pa3HBIX SKOJIOTUYECKUX HHUII.

Marepuajibl 4 METOAUKA
OObeKkTaMHu UCCIIeIOBaHMS ObUIM OAaKTEPUONMHBI IITaMMOB L.delb-
rueckii spp.lactis A7 n E. faecium S5, U301MpOBaHHBIE HAMH U3 TPYJHOTO MO-
JIOKa MaTepH M CBIPHOTO u3nenus bpbiH3a, COOTBETCTBEHHO. YUCThIE KYJIbTYPHI
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IITaMMOB XPaHWJIM B BHUJI€ CTOK KyJbTyphl npu temmeparype -20°C B MRS-
cpene (A7) u M17-cpene (S5), conmepxarieit 15% (mo o0wemy) riuuepuHa.
[lepen Mcmonb30BaHUEM MITaMM JBAXKIbl KYJIHTHBHPOBAIM B TEX JXKE IMUTA-
TEJBHBIX Cpefax B TEUEHUE CYTKHU MpH +3 7°C.

B kauecTBe macCHMBHBIX KyJIbTYp OBUIM HMCTOJB30BaHbI L. bulgaricus
340, L. monocytogenes 302 u E. coli CIP 104368.

Hns in-vitro wuccnenoBaHui paziauyHblie KoHieHTpauun MnSOs-H,O
obun ob6asiensl B MPC u M17 cpensr (pH6,5). dns in-situ uccinenoBanuit
AQHAJIOTUYHBIC OTBITHl OBUIM TPOBEICHBI B 00€3KUpEeHHOM MOJIoKe. KynbTH-
BHpOBaHHe npoBeneHo 14 4 npu +37°C. KoHIEHTpaIuu COM GBI BEIOPAHbI
B COOTBETCTBUU CO CcTaHnmapTamu misa nutarenbHbix cpeq MKbB (Atmac 2004).
3a pOCTOM KYyIbTYphI CIEIUIN C MOMOIIBI0 CHEKTPOPOTOMETpa MpHU ITHHE
BoTHBI 600 HM. AHTUMHUKPOOHYIO aKTUBHOCTh OAKTEPUOIIMHOB OIPEACIISIIN
T y3HBIM METOZIOM U BbIpaxanu B [1E/m.

Pe3yabTaTsl U X 00Cy:KIeHUE

Pe3ynbTaThl ONBITOB MO BBISBICHUM XapakTepa BIUSHUS HOHOB Map-
raHua Ha In-vitro aHTUMUKPOOHOH aKTUBHOCTH H3YYEHHBIX OaKTEPHOIIMHOB
cymMMHUpOBaHbI B Tabnuie 1. M3 3Tol Tabauiel BUIHO, HOHBI MapraHIiia CTUMY-
JUPYIOT aHTUMUKPOOHYIO aKTHBHOCTh OAaKTEpUOLMHOB. Tak, Mpu MHUHUMAIb-
HOH KoHIeHTparuu (SMM/MJI) HOHBI Mapraiia CTUMYJIMPOBAIN CIIOCOOHOCTh
NOJABJIATH POCT NMACCHBHBIX IITAMMOB OakTepuonuHa A7 B cpenHeM Ha 6,5%,
a 6akrepuonuHa S5 — Ha 15%.

BTopbiM BaXHBIM TOKa3zaTejaeM 3TON TaOIMUIIbI SBISETCS KOPPEISIIHS
MEXy KOHIEHTpaluel MPOBEPEHHBIX HOHOB M CTENEHbI0 COOTBETCTBYIOMICH
(GbOpMBbI UHAYKIIUA aKTUBHOCTU OakTepuonMHOB. Tak, Hampumep, Mpu yBEIU-
YEHUW KOHIICHTPAIlUM HHIYKTOpa M0 15MM/Mi1 aHTUMUKpPOOHAss aKTUBHOCTH
OakTepuonMHOB yBenuunBauch Ha 12% u 18% mist 6akrepuonmHoB A7 u S5,
COOTBETCTBEHHO. [Ipy MakcuManbHOW KOHIIEHTpaluu HOHOB MapraHia (30
MM/MJT) aHAJIOTUYHbIE TTOKa3aTeaN 0aKTEepUOLMHOB OBUIM MOBBIIEHBI Ha 24%
u 26%, COOTBETCTBEHHO.

CrnenyronM BakKHBIM TIOKa3aTeJIeM 3TOW TaONUIbI SIBISETCS TO, YTO
CTeNEeHb CTUMYJHUpYIoUlero 3ddexra 3TUX KAaTHOHOB OTJIMYANIach TaKkKe B
3aBUCUMOCTHU OT BUJIOBOM MPUHAMJICKHOCTH MACCUBHBIX KYJIbTYp. Tak, Cyabs
M0 TIOJYYEHHBIM pe3yJIbTaTaM, M0 MEpe YBEIMYEHHs N'eHEeTHYEeCKOW OTAajieH-
HOCTH TECT OPraHU3MOB CTENeHb HaOmoAaeMblXx 3((EeKTOB Takxke ObUTH
MOBBILICHBI.

61



Tabauma 1
Biausinue MOHOB Maprasua
. . »
HA iN-Vilro aHTUMUKPOOHYI0 AKTUBHOCTh 0aKTEPHUOLMHOB

BaKTepHOLIMHBI [Mn>*] (mM/ml)
Tlaccusnvie kyromypoi 5 15 30

bak. A7

Lb. bulgaricus 340, 1,09 1,18 1,34
L. monocytogenes 302 1,00 1,05 1,12
E. coli CIP 104368 1,04 1,12 1,25
Bak. S5

Lb. bulgaricus 340, 1,12 1,22 1,28
L. monocytogenes 302 1,08 1,14 1,18
E. coli CIP 104368 1,10 1,18 1,28

[pumeuanue: *OTHOCHTENbHAS AKTMBHOCTh (AKTMBHOCTh OHTEPOLMHA B CTAaHAAPTHBIX
yCIOBHAX NpUHMManach kak 1, pH 6.5).

[IpumedaTenbHO, YTO Takas KOpPPENslus HAaONI0Aanach CO BCEMH H3Y-
YEHHBIMU OaKTEPUOIIMHAMH, C TOW JIMIIb PA3HUIICH, YTO y OAHUX HaOIIO-
naeMblii 3¢ dexT ObuT OobIIe, a Y IPYTUX, MEHBIIIE.

Pe3ynbTaThl OMBITOB IO BBISBICHUHM XapaKTepa BIWSHHUS HWOHOB Map-
raHua Ha in-situ aHTUMHUKPOOHOW AaKTHBHOCTHU H3YYEHHBIX OaKTEPHOIIMHOB
CyMMUPOBaHbI B Tabmuie 2. M3 310 Tabauiibl BUIHO, HOHBI MapTaHIla B TAKUX
YCIIOBUSAX TAKXKE CTUMYJIHPYIOT aHTUMHUKPOOHYIO aKTHBHOCTh OaKTEPHOIIUHOB.
HeobxomumMo oTMeTHTh, 4TO, CyAbsl MO Tabiuie 2, HaOmogaembie d(PQeKTs
M3y4aeMbIX OAKTEPUOIIMHOB UMENH KOPPEISITHUBHBINA Xaparep, TeMHU, 0OHapy-
JKUBAEMBIMHU B YCIIOBUSX in-Vitro, C TON JHIIb pa3HUIEH, YTO B 00€3)KUPEHHOM
MOJIOKEe HMHIynupyemblii 3¢dekr mapranma Obla cinabee MO CPaBHEHHIO C
MEPBLIMHU TTOKA3aTEISIMU. JTO, BUIUMO CBS3aHO TEM, YTO MPHUCYTCTBHE pa3-
JUYHBIX Ka3eWHOB B 00E3)KUPEHHOM MOJIOKE MOIABIISIOT OOIIYI0 aKTUBHOCTH
HCCIICAYEeMbIX OaKTEPHOIIMHOB. AHAJIOTMYHOE BIUSHHE Ka3eHMHOB OTMEUYCHO
HEKOTOPBIMU HUCCIEA0BaTENIMHU [6].

Tab6muna 2
Bausinue nOHOB MapraHua
HA in-sifu ANTHMHKPOGHYI0 AKTHBHOCTL® GAKTEPHONHHOB

Bakrepuonunbl [Mn2+] (mM/ml)

Ilaccusnvie kynomypoi 5 15 30
Bbak. A7
Lb. bulgaricus 340, 1,02 1,08 1,18
L. monocytogenes 302 1,00 1,02 1,08
E. coli CIP 104368 1,02 1,06 1,14
Bak. S5
Lb. bulgaricus 340, 1,06 1,12 1,20
L. monocytogenes 302 1,02 1,06 1,10
E. coli CIP 104368 1,04 1,08 1,12

Ipumeuanre: *OTHOCHTENbHAS aKTHBHOCTH (AKTHBHOCTH DHTEPOLMHA B CTAHJAPTHEIX yCJIO-
BHSX MpUHUManach kak 1, pH 6.5).
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Takum o00pa3oMm, H3y4eHbl 3aKOHOMEPHOCTH HWHAYKIHMHU aKTHUBHOCTH
IByX OakTepronunHOB (A7 U S5) MOHAMHU MapraHiia B YCIOBUSX in-vitro U in-
situ. BBISBIEHO, YTO CTUMYIUPYIOUIUI 3(PPEKT AJaHHBIX HOHOB 3aBHCHUT OT UX
KOHLEHTPAllUl M BUJOBON MPHHAJJIEKHOCTH MACCUBHBIX MHMKPOOPTaHU3MOB.
Wuaykuuy akTUBHOCTH OAaKTEPUOIMHOB B Pa3HBIX YCIOBHUSX HCCIIEIOBAHHM
MMETU KOPPENSATUBHBINA XapaKTep.

Kak HaM u3BecTHO, Maprasen sIBJISE€TCS OJHUM U3 BaXKHBIX POCTOBBIX
¢daxTopoB s MKB, B nenom. Iloromy, uto, Oyaydn COCTaBHBIM KOMITOHEH-
TOM Ba)KHBIX (PEPMEHTOB, BOBJICKAIOLIUXCSI THAPOJIU3Y IIIOKO3bI, HOHBI Map-
raHiia UrpaiT CYyLIECTBEHHYIO pOJb B IpoLEecce dHeproodecreyeHus OaxTe-
puanbHbIX KieTok [8]. Kpome Toro, Mapranen siBIsS€Tcsi COCTaBHBIM KOMIIO-
HEHTOM KIJIIOYEBBIX (DEPMEHTOB, OTBETCTBEHHBIX 33 MPEJOTBPALLCHHUS OTpPHIIA-
TEeIbHBIX A(PPEKTOB OKUCIUTEIHHOTO CTpecca (HampuMmep, CYNEepOKCHI-ITHC-
mytasbl) B kKietkax MKB [5-6], Takux, kak HapylleHue HOPMaJbHOTO (PyHK-
UOHUPOBAHUS METa0OJIMYECKUX IMyTeH, CIIOHTAaHHbIE MYTalluH, a TaKxke Oak-
TEePUIUIHBIA U OakTepuoctarndeckuit agpdext [6]. [To sTomy, 3ammuTa KIETOK
OT OKHCIIUTEIBHOIO CTPEcca HOHaMU MapraHiia CriocoOCTBYET YCUJICHUIO BCei
ee MPOAYKTUBHOCTH. PaHee cooOIIagoCh O MOBBIIIEHWH CTENEHH MPOIYyLH-
POBaHUSI MOJIOYHOM KHCIOTHI MpU (PepMEHTAIMH YIJIEeBOJOB IITaMMOoM L.
casei nox aeicteBueM MnSO4-H>O, KOTOpBIN NpHUBEIN, TakKKe K COKPAILIECHUIO
BpeMeHu ¢epmerntamnuu [4, 7]. Kpome toro, mobamieHue B cpeay cyibdata
MapraHiia 3HAYUTENbHO YCUJIWIO MPOAYyLUHUPOBAHHS TEAMOIMHA IITaMMa
Pediococcus acidilacticic NRRL B5627 [3]. OTu KaTOWHBI CTUMYIHPOBAIN
Takke pocT KiIeTok L. acidophilus mramma AA1l — mpoxyneHTa GakTepHo-
nuHa AA11 u akTUBHOCTB €ro MpoayKTa [2].
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BAKTERIOSINLORIN IN-VITRO VO IN-SITU FOALLIQLARININ MANQAN
IONLARI iLO INDUKSIYASI

V.S.NOZORLIi, N.A.ABDULLAEVA, S.Q.GULOHMODOV
XULASO
Iki bakteriosinin (A7 vo S5) in-vitro va in-situ soraitlords foalligimin Mn ionlar1 va-
sitosilo induksiyasinin qanunauygunluqlari dyronilmisdir. Miioyyon edilmisdir ki, homin ion-
larin stimullagdirici tasiri hom onlarin konsentrasiyasindan, hom das istifads edilon passiv mik-
roorganizmlorin ndviindon asilidir. Miixtalif soraitlordo bakteriosinlorin faalliglarinin bu ion-
larla induksiya xarakteri korrelyativdir.

Acar sozlor: Bakteriosin, induksiya, antimikrob faalliq, in-vitro va in-situ

INDUCTION OF IN-VITRO AND IN-SITU ACTIVITIES OF BACTERIOCINES
BY MANGANESE IONS

V.Sh.NAZARLI, N.A.ABDULLAYEVA, S.G.GULAHMADOV
SUMMARY

Regularities of an induction of the activity of two bacteriocines (A7 and S5) by
manganese ions in the conditions of in-vitro and in-situ are studied. It is revealed that the
stimulating effect of these ions depends on their concentration and specific accessory of
passive microorganisms. Inductions of the activity of the bacteriocines in different conditions
of researches had a correlative character.

Key words: Bacteriocines, induction, the antimicrobial activity, in-vitro and in-situ
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AZORBAYCANIN TERMAL SULARININ MiKROBIOTASI,
TERMOFIL MiKROORQANIZMLORIN
EKOSISTEMDO ROLU

F.R.OHMODOVA
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Todgiqat isinda Azarbaycan Respublikasinin Boyiik Qafgaz, Kicik Qafqaz va Talis Dag-
lart arazisinda yerlason, miixtalif ekoloji amillorina gora farqlonan 30 termal su manbalarinin
miigayisali 6yronilmasi yerina yetirilmisdir.

Mikroorganizmlarin inkisafi suyun ekoloji amillarindan, xiisusilo temperaturundan ¢ox
asuidir.

Termofil mikroorqanizmlorin fizioloji va biokimyavi xiisusiyyatlorinin Gyranilmasi gaos-
tordi ki, bu mikroorqanizmlor su miihitina uygunlasaraq normal faaliyyat géstorirlor. Miixtalif
fizioloji qruplara aid olan névilar metabolitlor hesabina suyu gida maddalari ila, xiisusilo orqa-
nogen elementlarls zanginlasdirirlor. Bundan alava onlarin miixtalif mikrobioloji proseslorda
rolu sayasinda su tamizlanir, bioloji balans tanzimlanir va balneoloji xiisusiyyat amala galir.

Miiayyan olundu ki, termal sularin mikrobioloji tadqiqi termofillar haqqinda informasi-
yvalarin zonginlasdirilmasinda, yeni produsentlarin tayininda vo suyun balneoloji magsadla
istifadasinin istiqamatlondirilmasinda boyiik ahamiyyat kasb edir.

Acar sozlar: termofil, evroterm, ekstremal, termotolerant, balneoloji

Respublikamizin yeraltt qiymatli sorvatlori igarisindo termal sularin xii-
susi yeri var. Bu sorvotlordon miixtalif moagsadlerlo, o ciimlodon siifro sulari,
tibbdo miialicavi icki sular1 kimi, homg¢inin miixtolif xastaliklorin miialicasinda
vanna isulu ilo istifado olunur. Respublikamizin termal sular1 ekoloji voziy-
yoting, mongaying, temperaturuna, kimyovi torkibino vo sutkaliq dibetino goro
bir-birindon koskin forqlonirlor vo osason 3 dag sistemindo formalagmislar
(Boyiik Qafqaz, Kicik Qafqaz vo Talig Daglari).

Termal sularin yerlosdiyi zonalar tobii, fiisiinkar gozolliyi ilo diggeti calb
edir vo bu sular halolik antropogen tasirlora moruz qalmamigdir. Ona goroe do
istirahot vo miialicovi miiossisolorinin yaradilmasi ii¢lin ideal mokanlardan
hesab olunur (1, 4). Hidrogeologlarin molumatlarina gora termal sular kimyavi
birlosmolorle, miixtalif elementlorlo, mikroelementlorlo zongin olan su ehtiyat-
laridir (14). Belo bir giymaotli sularin mikrobiotasinin Oyronilmasi, oradaki
mikroorganizmlorin ekosistemdo rolunun miioyyonlosdirilmasi, suyun kimyovi
va bioloji, balneoloji cohotdon formalagsmasinda rolunun arasdirilmasi sahasin-
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do todgiqatlar nodonsa son onilliklors qodar agiq qalmisdir (2, 3, 16, 17). Hal-
buki, belo sularin mikrobioloji todqiqi onlardan daha somarali vo diizgiin isti-
fado etmoyo imkan veror vo orada yasayan mikroorqanizmlor barodo molu-
matlar mikrobiologiya elmina zonginlik gatira bilor. Digar torofdon xarici 6lko
todgiqatcilarinin vo eloco do torofimizdon aparilan mikrobioloji todgigatlarin
elmi naticolori gostorir ki, termal sular hom do sonayeds istifadoys yararl
produsent mikroorqanizmlorin do mévcud oldugu ekosistemdir (5, 6, 7, 15).

Yuxarida qeyd olunanlart nozere alaraq toqdim olunan maqalonin
mogsadi uzun miiddot termal sularimizda aparilan mikrobioloji todqiqatlarin
bazi naticalarini elm alomino ¢atdirmaqdir (7, 8, 9).

MATERIALVO METODLAR

Todgigat zamani respublikamizin Boylik Qafgazin 12 (Xasi, Xaltan-1,
Xaltan-2, Cimi-1, Cimi- 2, Oglanbulaq, Qizbulag, Bum, Xalxal, Qomorvan,
Cagan, Six), Kicik Qafqazin 6(Yuxar1 Istisu, Asag Istisu, Bagirsaq, Daridag
qrupu), Dagliq Talisin Lonkoran, Masalli, Astara rayonlar1 lizro 12 (Bas Or-
kivan, Qotursu, Donuzutan, Misarcay, Yuxar1 Lonkoran, Asagi Lonkoran, Qov-
zavua, Xavt-Xoni, Mesasu-1, Mesasu 1k, Alasa 1, Alasa 2) termal su monbo-
lori todgiqata colb olunmusdur. Qeyd olunan termal sular ekoloji voziyyatlorino
gora bir-birinden kaskin farqlenir. Bels ki, Boyiik Qafqaza daxil olan termal
sular adoton asagi temperaturlu olub (35,5—480C), pH-1 7,7-8,5-0, minerallas-
mast 0,9-1,5 g/ 1-o borabordir. Qaz torkibino gors kiikiirdlii sulara aiddir. Lakin
Abseron yarimadasinda yerlogson Six termal suyu temperaturunun yiiksokliyi
(60°C) vo karbohidrogenli olmast ilo digarlorindon farglonir.

Ki¢ik Qafgaza aid olan termal sularin temperaturu yiiksok olub (52-
720C), pH-1 7,1-9,0-a, minerallasmast 1,6-6,7 g/ 1-o borabordir vo osason
karbonatl sulara aiddir. Qeyd etmok lazimdir ki, karbonatli termal sular daha
ohomiyyotli oldugundan vo diinya iizro az sayda tosadiif olundugundan
mikrobiologlarin daim digqot morkozindadir. Azorbaycada bu tip termal sulara
Kigik Qafgazda yerlogon termal sular aiddir. Nax¢ivan Muxtar Respublikasinda
yerlogon Culfa rayonunun Daridag qrupuna daxil olan sular karbonatli sulara
daxil olsalar da onlarin minerallasmas1 daha yiiksok olub, morgiimiislo
zongindir. Talig Daglar1 zonasinda yerloson Lonkoran, Masalli vo Astara
rayonlarinin termal sular1 is9 bir-birinden miihit temperaturunun, minerallagsma
soviyyasinin yiiksok olmast (10,86-19,8 ¢/1), torkibindo hidrogen-sulfidin
miqdarmin doyisken olmasi ils forqlonir. Bu sularin igarisinds neytral, zaif turs
vo zoif qolovi xassali sulara rast golinir (1,14).

Tacriibolorin aparilmasi zamani termofillorin dyronilmasi {igiin istifads
olunan timumi mikrobioloji metodlardan vo {iisullardan istifado olunmusdur.
Mikroorganizmlorin becorilmasi zamani coxsaylt tobii vo sintetik qidali
miihitlordon, aerob vo anaerob becorilmo {isullarindan, miixtalif temperaturlu
termostatlardan, fermetyorlardan istifado olunmusdur. Mikroorqanizmlorin
fizioloji-biokimyovi xiisusiyyaotlori Oyronilorkon miiasir metodlardan istifado
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olunmusdur (10, 11, 12, 13).

Tadqiqatin elmi izahi

Mikrobioloji tadqiqatlar zamani termal sulardan termofil bakteriyalara,
aktinomisetlora vo mikroskopik gobolokloro aid novlor tocrid olunmusdur
(cadval). Cadvoaldon goriindilyli kimi mikroorqanizmlar arasinda bakteriyalar
nov torkibino goro ¢oxluq toskil edir. Termofillor arasinda temperatura miinasi-
batino gora ekstremal, evroterm va termotolerantlara tosadiif olunur. Termofil
mikroorganizmlorin vahid karbon, azot monboyino miinasibati Oyronilorkon
molum olmusdur ki, onlar karbon monsoli birlogsmalori, hom do azotlu birlos-
molori asanligla monimsayirlor, lakin miixtolif ndvlorin bu birlogmolors mii-
nasibatindo forqlilik miisahido olunur (4.7,8). Termofil novlorin fizioloji-
biokimyovi xiisusiyyatlori dyronilorkon molum oldu ki, onlar su miihitindo bir
cox mikrobioloji proseslori yerino yetirmoklo miixtalif torkibli birlogsmalarin
cevrilmosindo ohomiyyotli rol oynayirlar. Termofillor arasinda proteolitik,
amilolitik vo selliilotik enzimlori biosintez etmok qabiliyystino malik olan
novlor vardir. Bu ndvlorin hoyat foaliyyati noticosindo suda olan birlogsmolor
cevrilmoalora moruz qalir vo naticade mikroorqanizmlor 6zlorinin qidaya olan
tolabatin1 6doyir, digor canlilarin qida maddolori ilo tomin olunmasina sorait
yaranir. Mikroorqanizmlarin foaliyyati bununla yekunlagsmir. Onlar eyni za-
manda bu yolla bir torofdon suyun 6z-6ziino tomizlonmosindo istirak edir, digor
torofdon suyun fiziki vo kimyavi torkibinin, eloca do miialicavi xiisusiyyatinin
formalagmasinda istirak edirlor. Bu proseslorin bas vermosi termal sularin
moveud oldugu temperaturdan ¢ox asilidir. Tacriibalor gostordi ki, sudan ayri-
lan mikroorqanizmlorin optimal inkisaf temperaturu adoton yasadigir miihitin
temperaturundan bir qador yiiksokdir. Belo bir yiiksok temperatur soraiting
uygunlasmis mikroorqanizmlordo maddolor miibadilosinin siirotlo getmosi vo
qisa miiddatdo metabilitlorin biosintezinin artmasi bu mikroorqanizmlor ara-
sinda produsentlorin secilmosino imkan verir.

Cadval
Azarbaycan Respublikasinin termal sularindan ayrilan

mikroorqanizmlarin bazi fizioloji vo biokimyavi xiisusiyyoatlori
(50-60°C-da, 5-7 sutka miiddotindo)

Novlarin adi Nisasta- Kazeinin| Jelatini | Sellillozan1 |pH-a opti-| Optimal
nin hidro- | hidrolizi |oritmosi | par¢alamast | mal mii- inkigaf
lizi nasibat tem-ru,OC
Bakteriyalar
Thermus thermophilus + -+ + +++ 7,5 60-65
Thermus ruber + + + - 7,5 60-65
Thermus flavus + + - - 7,5 60-65
Flavobacterium + + + +++ 7,0 60-65
thermophilum
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Micrococcus aquaticus | - + + - - 7,5 40
Micrococcus albitus + + - - 7,5 40
Bacillus + + + +++ 7,0 55-65
stearothermophilus
Bacillus coagulans + + + + 5,0 6-65
Bacillus megaterium + -+ -+ - 7,1 50-60
Bacillus mesentericus + + + - 7,1 50-60
Bacillus subtilis - -+ -+ - 7,5 50-55
Bacillus circulans + + - - 7,5 50-55
Bacillus brevis -+ + + +++ 7,0 50-55
Bacillus cereus + + + - 7,0 50-55
Bacillus mycoides + + + - 7,0 50-55
Aktinomisetlor

Thermoactinomyces + - + +++ 8,5 45-50
diastaticus
Thermomicromonospor + + + +++ 8,5 45-50
a vulgaris

Mikroskopik gobalaklor
Aspergillus niger + + + +++ 6,5 45
Aspergillus terreus + + -+ +++ 6,5 35-40
Aspergillus flavus + + - +++ 6,5 45
Aspergillus candidus + + + + 6,5 40-45
Penicillium sp.n. + + + + 6,5 40-45
Penicillium + + + + 6,5 40-45
chrysogenium
Penicillium duponti + + + + 6,5 50
Chaetomium + + + +++ 6,5 45-50
thermophile
Thermomyces + + + + 6,5 45
lanuginoza
Mucor pusillus + + + + 6,5 45

Qeyd: (+++)- yiiksokdir: (+)-movcuddur;(-+) zsifdir; (-) yoxdur

Belaliklo, todqgiqatin noticolorindon miioyyon olunmusdur ki, respub-
likamizin termal sularinda yasayan mikroorqanizmlor su miihitindo yerino
yetirdiklori mikrobioloji proseslarlo suyun torkibinin formalagmasinda shamiy-
yatli rol oynayir, onlar arasinda bakteriyalara, aktinomisetloro vo mikroskopik
gobalaklars tosadiif olunur. Termofillor arasinda sanayeds bir cox fizioloji faal
maddolorin alinmasi {igiin produsentliys yararli novlor vardir.
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MHUKPOBHUOTA TEPMAJIBHBIX BOJ] ASEPBAMIJKAHA,
POJIb TEPMO®UJIBHBIX MUKPOOPTI'AHU3MOB B OKOCUCTEME

®.P.AXMEJTOBA
PE3IOME

B nccnenoBatenbckoil paboTe OBUIO OCYIIECTBIEHO CpaBHHUTENbHOE wn3ydeHue 30

HCTOYHHMKOB TEPMaJIbHBIX BOJ, PAacIlOj0KEeHHBIX Ha Tepputopun bospmoro Kaskasza, Mamnoro
Kagkaza u ['oproro Tamsima A3zepOaifmkanckoil PecryOmuKy U OTIIMIAIONINXCS Pa3InIHBIMA
9KOJIOTMYECKUMH (paKTOpaMu.
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PazBuTHe MUKPOOPraHMU3MOB CHIIBHO 33aBUCHT OT 3KOJIOTHYECKHX (aKTOPOB BOJBI,
0COOEHHO OT TEeMIIEPaTyphI.

Wzyuenne puznonornyeckux M OMOXMMHYECKUX CBOHCTB TEPMOQHIBHBIX MUKPOOpPra-
HU3MOB TOKAa3aJI0, YTO 3TH MHUKPOOPTIaHU3MBI, MPHUCIOCOOMBIINCH K BOJHOHM Cpejie, MOTyT
HOpPMaJIbHO (YHKIIMOHHPOBAaTh B HEW. BUIBI pasnuyHbIX (U3HOJIOIMYECKHUX TPYII 3a CYET
MeTaboJMTOB 00OTaINafoT BOAY IHUTATEIBHBIMH BEIIECTBAMH, OCOOCHHO OPTaHOTCHHBIMH
aneMeHTaMd. Kpome TOro, BCIIENCTBHE HMX YYacTUs B PasIMYHBIX MHKPOOHOJIOTHYECKUX
mmporeccax BOJa OYHINACTCS, PETyIUpyeTcs OWOJIOTHUeCKWi OamaHC, W TPHOOpETaroTCA
0aTbHEOIOTHUECKHE CBOICTRA.

BEII0 yCTaHOBIICHO, YTO MUKPOOHOJIOTHYECKOE HCCIECOBAHIE TePMAaIbHBIX BOJ HMECT
Oonblioe 3HAUCHHE JUIA oOoraiieHus MHGOpPMAmUH O TepMO(DHIaX, ONpPEAeNICHUS HOBBIX
MPpOAYUECHTOB U HaHpaBJ’leHI/Iﬁ HCIIOJIB30BaHUsA 3TUX BOJ C 6aJILHeOJIOFI/I‘-ICCKI/IMI/I OCIIAMU.

KawueBble ciioBa: TepMOQuiIb, 3KCTpEMaib, 3BPOTEPM, €PMOTAJICPAHT, OATHHEOJIO-
TUYHBIN.

MICROBIOTA OF THE THERMAL WATERS OF AZERBAIJAN, THE ROLE
OF THERMOPHILIC MICROORGANISMS IN THE ECOSYSTEM

F.RAHMADOVA
SUMMARY

The paper presents the comparative study of the distinguishing ecological factors of 30
thermal spa located in the territory of the Greater Caucasus, Lesser Caucasus and Mountain
Talish of the Azerbaijan Republic d.

The growth of microorganisms depends on the ecological factors of water, especially,
on the temperature.

The study of the physiological and biochemical properties of thermophilic microor-
ganisms has shown that these microorganisms, having adapted to water environment can
normally function there. Species of different physiological groups enrich water by nutritious
substances especially by organogenic elements at the expense of metabolites. Besides water is
treated, the biological balance is adjusted, balneal properties are got due to their participation in
different microbiological processes.

It has been established that the microbiological research of thermal waters is of great
importance for enrichment of the information on thermophiles, determination of new producers
and directions for use of the waters for balneal purposes.

Key words: thermophylic, extremal, eurothermic, thermotolerant, balneal
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®AKTOPBHI KOHTPOJISI PASMEIEHUS U JIOKAJIM3AITAN
MEJIHO-ITIOP®UPOBOTI'O OPYJEHEHUS 30HbI COUJIEHEHU S
MYPOBJIATCKOI'O M ATTAMCKOT'O AHTUKJIMHOPUEB
(MAJIBIF KABKA3)

M.U.MAHCYPOB
bakunckuii I'ocyoapcmeennuiit Ynueepcumem
mamoy_mansurov @ mail.ru

B cmamve paccmampusaromea pakmopsi Konmpoasa pasmeujenus u J10KAIU3AYUY Meo-
HO-NOp@uUpo60o20 opyoeHenus 30Hbl counenenuss Mypogoaeckozeo u A20amcKko2o0 aHMUKIUHOPU-
e8. OnpeodeneHbl NOUCKOBO-NPOSHO3HbIE KpUmMepul 01 PA3TUYHBIX TMUNOE OPYOEHeHUs. U BblA6-
JIeHbl PecUOHANIbHbLE U IOKAbHbIEe Kpumepuu. B pezuone onpedenenvl cmpyKkmypHule, mMazma-
muueckue U IUMonI020-PayuaibHbix aKmopvl KOHMPOJs, pasmeujeHus: U T0KAIU3AYUU MEOHO
nopuposvIx opyoeHenull pecuoHATbHbIX U IOKATbHIX MACUMADAX.

KuaroueBble cioBa: Myposaarckuil 1 AriaMCKAil aHTHKIIMHOPHIA, METHO-TTOP(QHUPOBBIE
OpPYACHEHHUSl, PErHOHANbHbIC, JIOKaJbHBIE, CTPYKTypHbIE, MarMaTHYECKUE,JTUTOJIOIO-
(harabHEIE.

B Jlok-ArmamMckoil OCTpOBHOM Ayre, BBIIOJHEHHOW NPEMYIIECTBEHHO
IOPCKAMH U MEJIOBBIMH BYJIKAHOTE€HHBIMH, BYJIKAHOTCHHO-OCAJOUYHBIMH U PEXKE
0CaZIOYHBIMH 00pPa30BaHUAMH, OOpPA3YIOIMMHU MOJIOTHE CKJIAIKU, KOHIIEHTpa-
LU0 30JI0TO-KOJTYEAAHHBIX, MEJIHO-TIOJIMMETANINYECKUX U METHO-TIOPPHUPO-
BBIX, CaTEJNINTOBBIX 30JI0TBIX PYJ, CIEAYET 0KUJATh HA MEPUKIUHAIIAX FOPCT-
HOJHATHEB, 0COOEHHO MypOBIarckoro u ArjaMcKoro aHTUKJIMHOPHUEB, Xapak-
TEPU3YIOIIErOCs MHOTOYHMCICHHBIMH TPOSBICHUAMU HWHTPY3UBHOTO U 3ddy-
3UBHOIO0 MarmMarusma [2,4,7].

CoBpeMeHHass KOHLENIHMS O0pa3oBaHMs PYIHBIX MECTOPOXKICHUN pac-
cMaTpuBaeT MX (OPMHUPOBAHME KaK pPE3yJbTaT MHOIOITAHOTO IIpolecca
muddepeHanuyl  pyAHOTO BEIIECTBA, PEATHU3YIOLIET0 MEPEeX0] METaIIOB OT
IIEPBOHAYAJILHOTO PACCEIHHOTO COCTOSIHUS B 36MHOM KOPE M MAHTHU K KOH-
LEHTPUPOBAHHOMY-B MECTOPOXACHUIX [5,19]. OCHOBHBIM NPUHLMIIOM IpO-
THO3HO-ITOMCKOBBIX Pa0OT CTAHOBUTCS BBIJIEIIEHUE U aHAJIN3 MHOTOYPOBHEBBIX
AQHOMAJIbHBIX T€OXMMHUYECKUX Mosiei. HanexHocTh pe3ynbTaToB onpenensercs
KOMIIJIEKCOM MH()OPMATUBHBIX T€OXUMHUUECKUX KPUTEPHUEB, KOTOPBIE pa3pado-
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TaHbl B pe3yjbTaTe U3y4yeHUs U 000OIIEHHUS ONbITa H3y4EHUS MHOTHX J1eCAT-
KOB MECTOPOXKIACHUN pPA3IUYHBIX pPYyAHO-(GOpMArMoOHHBIX THUIMOB.  OleHKa
AQHOMAJIbHBIX T€OXHMUYECKUX MMOJIeH MPOU3BOAUTCA HA KaXJIOM YPOBHE IO UX
pasmepam, MOpQOJIOTHH, COCTaBY, CTPYKTYpE, WHTCHCUBHOCTH IPOSBICHUS,
creneHd U PepeHIIMPOBAaHHOCTH U KOPPEIUPOBAHHOCTH  JIEMEHTOB-
unaukaropos [1, 8,9, 10, 12, 14, 21, 24].

VYcnoBusa JoKalu3alud MEAHO-TOTUMETAIMYECKUX, MEIHO-opUpo-
BBIX U KOJYEIaHHO-MOJIUMETAIUIMYECKUX OPYJIEHEHU BHYTPHU apeajioB pa3BU-
TUS «IPOAYKTUBHBIX)» UHTPY3UBHBIX U BYJIKAHOTEHHBIX (OpMAaIMil U3ydeHBbI
€lle BECbMa HE IOJHO. YCTAaHOBJIEHA MPUYPOYEHHOCTh MHOTUX MEIHO-MO-
AUOIEHOBBIX U TOP(UPOBBIX METHO HITOKBEPKOBBIX, MEIHO-TIOJUMETA-
JUYECKUX 3aI€KEeW K CBOJOBBIM YacTSIM aHTUKIMHAIBHBIX CKJIAJOK M y4acT-
KaM MX BO3IbIMaHUS, K MOJIIM Pa3BUTHUS BYJIKAHOTEHHBIX MOPOJ, 3aJeTaloluX
BHYTPHU MOIIHBIX TY(OreHHO-MOPPHUPOBBIX TOJII, T.€. K Y9aCTKaM MaKCUMaJIb-
HBIX MPOru0aHUil WM MO TPaHUIE MOCIEIHUX C T'PAaHOIMOPUTAMH, KBapIl-
auopuTamMu. B HEKOTOPBIX Cilydasx yKa3bIBaeTCs HAa MPUYPOYEHHOCTb METHO-
nopUPOBBIX, KOITYEAAHHO-TIOTUMETAJUIMYECKUX U MEIHO-TIOJIMMETalInyec-
KUX PYAHBIX Tel K KOHTakTaM 3¢ y3uBHO-MMMPOKIACTUICCKUX MOPOJ] C KBap-
[IEBBIMU-TUOPUTAMH, Ta0OPO-AHMOPUTAMHU, TAOOPO-HOPUTAMU. 3HAUCHUS TU3b-
IOHKTUBHOW TEKTOHUKH JJI JTIOKAIHM3ALMKA MEAHOTO OPYACHEHUsI TPUHUMAETCS
OOJIBIIMHCTBOM HCCJIEIOBaTENEeH, KOTOPbIE CUUTAIOT LITOKBEPKOBBIE MEIHO-
MOJHOICHOBBIE, TOPPHUPOBHIE MEHBIE U MEAHO-TIOIMMETAIUIMYECKHe 00pa3o-
BaHUS SMUTCHETUYECCKUMHU MO OTHOIICHHWIO K BMEIIAIONUM uX ToJmam [3, 10,
11, 12, 15].

YcTaHoBNIEHHE 3aKOHOMEPHOCTEH pa3MerieHust U (pakTopoB KOHTPOJIS
OpYICHEHUS, 3aBUCSIIUX OT THIIOB T'€OJIOTHYECKUX O0OCTAaHOBOK (hOPMHPOBa-
HUSL MECTOPOXKICHUS U PYJOHOCHBIX IUIOIIAJCH, IMEeT BaXKHOE 3HAUCHHE MPU
peLIeHUH 337a4l MPOrHo3upoBaHust. Cpeau MHOTOYHMCICHHBIX (aKTOPOB JIO-
KaJlu3aluu MeqHo-nopgupoBoro opyneHenuss Myposnar ' MexmMaHHHCKOTO
pyaHOro paiioHa, ¥ NoKaiayH, B 11es10M JIOK-ArnaMcKol 30HBI CTPYKTYpPHBIH,
MarMaTH4YeCKUM U JIUTOJIOTO-(ParuanbHbeIi (PaKTOPHI SBISIIOTCS 0oJiee CYyIecT-
BEHHBIMHU, TI03TOMY HUXE OMHUCHIBAIOTCA XAPAKTEPUCTUKHU TOJIBKO YKa3aHHBIX
dakropos [2, 5,14,15,16,19,22].

Cmpykmypuvie ¢hakmopsvl OTHA U3 BaXHEUIIMX Ui HMCCIEJOBAHHOTO
peruoHa. Pa3melieHue pyaHbIX MOJIEH, MECTOPOKICHUN U PYIONPOSBICHUN
Ha M3YyYEHHOM TEpPPUTOPUU B PETMOHAIBHOM IUIAHE IMOJYMHEHO pacIoJio-
YKEHUIO0 OCHOBHBIX TEKTOHMYECKHX AJIEMEHTOB B 00IIel cTpykType MypoBaar
1 Mexmanunckoro PMC, a Takxke HaIM4YUIO TIIyOMHHBIX pa3jioMOB, pa3rpa-
HUYMBAIONIMX OTHEIbHbIE OIokH. MypoBaarckoe MoJIHATHE, KaK H3BECTHO,
XapaKTepU3yeTcss Pa3HOPOAHBIM OJIOKOBHIM BHYTPEHHHM CTPOCHHUEM M CO-
CTOUT U3 MOJHATHIX M OMYIIEHHBIX OJIOKOB, pPa3TpPaHUYEHHBIX TNTyOMHHBIMU
pasyioMaMu, MOJaBisiomiee OONBIIMHCTBO MECTOPOKIACHUN U MPOSBICHUN
M3YYEHHOTO peruoHa MPUYpPOYEHbl K TOPCTOBBIM OJOKam, 4TO O0ObSICHSAETCS
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CHJIBHOM pa3/IpoOJICHHOCThIO M MPOHULIAEMOCTHIO TMOCIEIHUX IS THAPOTEp-
MaJbHBIX PACTBOPOB, PA3BUTHEM B HUX MOIIHBIX BYJKAHOTE€HHBIX CEpUid, OT-
JNYAIOIIUXCS OOJIBIION HEOTHOPOAHOCTHIO BHYTPEHHETO CTPOCHHUSI, HATMYUEM
BYJIKAHOT€HHBIX IIEHTPOB, BYJIKAHO-KYIOJIbHBIX TOCTPOEK U JKEPIOBBIX CTPYK-
Typ [5,14,15,16].

CTpyKTypHBI KOHTPOJb ISl Pa3IMYHBIX TUIIOB OPYJIEHEHUS TPOSIBIISIETCS
no-pazHomy u nuddepeHupyercs no Bced 3HaUUMOCTH. {151 KOMIUIEKCHOTO
MenHo-noppuposoro opynenenus (I'omrapyaii, Jlemupnu u np.) BaxXHEHIIyIO
pOJIb UTPAIOT TPEIIMHBI OTphIBA U cKoja. [Ipym 3TOM 30HBI, TPUYPOUEHHBIE K
TpEIMHAM CKOJIa, MOTYT OBITh C MOBEPXHOCTH BHIIMIECIOYCHHBIMHU, & PYIHBINA
KBapll IPEICTABIICH 3a0XPEHHBIMU, MECTAMH TEMHO-CEPBIMU Pa3pPbIXJICHHBIMH,
CBHIMYYUMHU PA3HOBUIHOCTSAMH C MHTEHCUBHOMW MPOKUIIKOBOM BKPAIJIEHHOCTHIO
cynbduaos [16, 19].

Hcnonb3oBanue reou3MUeCKHX MAaTEPHUAOB TO3BOJSET YCTAHOBHTH
ONPENEICHHYI0 3aKOHOMEPHOCTh B CBSI3M IPOCTPAHCTBEHHOI'O pPA3MELICHUS
SHIOTEHHOTO OPYICHEHHsI C dJIEMEHTaMH TNIyOMHHOTO cTpoeHus. Mmerommecs
reojoro-reou3nueckre MaTepHuasbl MOKa3bIBAIOT, YTO K YHMCIY HEMalOBaX-
HBIX PYIOKOHTPOJUPYIOIIMX CTpykTyp Manoro KaBkaza cieayer OTHECTH
MOJHATUS MOBEPXHOCTU (yHIaMEHTa M 30HBI PAa3JIOMOB, OTPa)KEHHBIE B €rO
penbede. K nokanpHbIM MOAHATUAM (DYHIAMEHTA MPUYPOUCHBI MHOTOYHCIICH-
HbIE MECTOPOKICHUS U PYJONPOSIBICHUS MEAHO-TOPGUPOBBIX U Ap. pyA. JTa
CTPYKTYpHasi 3aKOHOMEPHOCTb CIY>KUT OCHOBAHHUEM JJii OKOHTYpUBAHUS W3-
BECTHBIX W BBIJICJICHUS HOBBIX PYJIHBIX paiioHOB [2, 16, 19].

B pa3memeHun MecTOpOXKACHUNH MEIHO-IOP(HUPOBOTO PYIHOTO KOM-
IJIEKCa OTHOCUTENLHO CTPYKTYp MOBEPXHOCTU (PyHIAaMEHTa YCTaHaBIMBAETCS
o01m1asi 3aKOHOMEPHOCTbH, BRIPAXKAIOIIASACS B PACTIONOKCHUH MECTOPOKACHUN U
PYIHBIX TUIOIIAJEH Ha OTHOCUTENBHO MPUIIOAHSATHIX YacTX (yHIaMeHTa, Te
BHEJIPSUTUCH TPAHUTOUIHBIE UHTPY3UBBL. B Takux ciydasix MpoCTpaHCTBEHHas
MPUYPOYEHHOCTh MEIHO-MIOPPHUPOBBIX MECTOPOKIEHUN K pallOHAM WHTEHCHB-
HOTO Pa3BUTHUSI MarMaTu3Ma He ciydyaiiHa. Bumumo, menHo-mopupoBbie Me-
CTOPO>KICHHH, OOBIYHO CBSI3aHHBIE CO CPEeIHE-KUCIBIMUA UHTPY3USIMH U JaiiKo-
BBIMH TOSICAMH, TSATOTCIOT K OCIA0NIEeHHBIM, OOJiee MPOHHUIIAEMBIM TEKTOHUYE-
CKHMM 30HaM | y4JacTkaMm gyHmamenrta [2, 13, 20].

B ycnoBusix Manoro KaBka3za KOHTpOJb OpPYAE€HEHHS M Marmarusma
IYOMHHBIMU JIOJITOKMBYITMMHU pa3ioMaMi (TOYHEE, 30HaMU Pa3IOMOB) IPO-
ABJISIETCSI MCKIIIOUUTENIbHO OTYeT/nBO. [Ipexzae Bcero, OH BbIpa)KaeTcs MNpH-
YPOUYEHHOCThIO MHOTHMX SHIOTEHHBIX PYJ K CTPYKTypaM OOIIEKaBKa3CKOTo
npoctupanus. OIHAKO, KAK OTMEUYAIOT MHOTHUE HCCIIEIOBATENH, JJI1 YCTaHOB-
JICHUsI OCHOBHBIX 3aKOHOMEPHOCTEH pa3MEIECHHsI SHIOTEHHBIX Py HeMajo-
Ba)KHOE 3HaYEHUE UMEIOT aHTUKABKAa3CKUe, MONepeyHble CTPYKTYphI [4,5,19].

Onnoit u3 Takux 30H sBisercs OpayOan-Jlanmunar-I'eqabexckas mepu-
JMOHAJIbHAs MarMo-U PYJAOKOHTPOJIUPYIOIIasi CTPYKTypa — JIMHEaMEHTHas 30-
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Ha Wrparolias BaKHYIO POJIb B JIOKAJIU3AIHMH M Pa3MEIICHUU METHO-TIOphH-
poBoro opynenenust Manoro Kaskasa [2].

Teprepckuit 1 XaunMHYAMCKUN TIyOWHHBIE PA3JIOMbI CYOIIMPOTHOTO
MPOCTUPAHUS TPUBEIH K 00pazoBaHuio monepeyHoro Jlammmar-MexmaHUH-
CKOT'0 TPHUIOIHATOrO OJ0Ka, KyJda W MPUYPOUYCHBI PYIAOHOCHBIE — PYJIOBME-
maromue Jxansrarckuii, Kasuxannunckuii, banmeioensckuii u Jlanumarckuii
KHUCJIbIE HHTPY3UBHI [2,7,19].

MexMaHUHCKUI DPA3JIOM IPOCIEKUBACTCS OT p.XauMH4Yald B CEBEPO-
3amaJlHOM HampaBlieHuu 70 p.Teprep, rae oH 00pa3yeT y3ell COMpPSDKCHHS C
TepTepckuM pa3ioMoOM CEBEPO-BOCTOYHON OPUEHTUPOBKHU.

JlonoTHUTETbHBIM OJIArONPHUATHBIM (PAKTOPOM SIBJISIETCSI HAIMYKE JIOKAJTh-
HBIX CTPYKTYp CYOMEpUIMOHATBHOTO U OIU3MIMPOTHOIO MPOCTUPAHUS, OT KO-
TOPBIX OMEPSIOTCS PYAOBMEIIAIOIINE CTPYKTYphl. K MpocTpaHCTBEHHOM | Te-
HETUYECKON COMPSKEHHOCTH 3TUX CTPYKTYpP C 30HAMHM IMOBBIIMICHHOW TpPEIIu-
HOBAaTOCTH Ha OJHUX M TeX K€ IUIOMAIIX MPUYPOUCHBI OPYIACHEHUS pa3Jind-
HBIX THUIIOB: KBapI-Cydb(HUIHBIC KUIBI M KWJIBHBIE 30HBI, MEIHO-MOJIHO/IC-
HOBBIC JKHJIBHBIE 30HBI, KOJYEIaHHO-IIOJUMETANINYECKUE W MEIHO-IIOJIMME-
TaJNTMYECKUE KUIIbI, PyIHbIC IITOKBEPKOBBIC TEJa, CTOJIOBI KOHIICHTPUPOBAH-
HOTO opyacHeHHs. [IpuueM mocCienHHE TATOTEIOT K Y4acTKaM COMPSHKCHUS
XKW ¢ mopoaamMu (POHTATHHOU 30HBI METACOMATHTOB, T.€. K BBIXOJY JKHI B
c1abo MpoHUIIaeMbIe OJIOKH TIOPOJ, T/Ie €AUNHCTBEHHBIM (DITFOHOTPOBOHIKOM
OCTaeTcsl pyJOBMENIAIONIas TPEIMHA, KyJa U YCTPEMIISIETCS] BEChb MOTOK TH/JI-
pOTepMalbHBIX pacTBOPOB. IlOCKONBKY Mg HWCCAEAOBAaHHOW TEPPUTOPUU
CTPYKTYPHBIM KOHTPOJIb UMEET CYIIECTBEHHOE 3HAYEHUE, BCE BBIIICU3II0KEH-
HbIe (H)aKTOPHI JOJKHBI OBITh MCIOJIb30BaHBI TIPU MPOBEICHUH T€0JI0TrOpa3Be-
JOYHBIX paboT. bonblioe BHUMaHKUE MIPH STOM CJIETYeT OOpPAaTUTh Ha CTPYKTY-
poI 1 30HBI Apoonenus CB nmpoctupanus [2, 3, 5, 11, 22, 23].

[lo pynonokanu3yromuM pa3pblBaM Ha PYJHOM 3Tare MPOUCXOIUIN
PEaKTUBUPOBAHHBIC MAaJIOAMIUTMTYIHBIC CIIBUTOBBIE WM KOCHIE CMEIICHUS.
[Ipouiecc MuHepamooOpa3oBaHus MPOTEKAT B JBE OCHOBHBIC cTaanu. Ha pan-
Hel cTtaauu copMUpoBaIach MUPUTOBAS MUHEpAIHM3aIlUs, a HAa TO3IHEH-
HanboJsee MPOAYKTUBHOE MEIHO-TIOIMMETAUIMYECKOe opyaeHeHue. Pa3mere-
HUE PYIHBIX TEJI W PYIHBIX CTOJIOOB KOHTPOJIMPOBAIOCH M3THOAMH Pa3IOMOB,
CIOCOOCTBOBABIIMMU HATPABICHUIO BHYTPUMUHEPATU30BAHHBIX CMEIIEHUH 110
HuMm. Ha CB ¢uanre pymonposiBiieHHs] YCTaHOBJIEHO, YTO PYJAOHOCHBIE U 0€3-
pyIHBIE MHTEPBAIBI Pa3pbIBHBIX HAPYIIEHUN MPEICTaBIsUIA COOOW H3TUOBI
PaCTSKEHUS U CYKATHSI COOTBETCTBEHHO. Py/iHBIE Tena mpuypoUYeHbl K U3rudaM,
OTKJIOHSIFOIITUMCSI TIPOTHB YaCOBOW CTPEIKH OT OOIIEr0 MpPOCTHPAHUS pasiio-
MOB M UMEIOIIMM 0oJiee MoJIoroe 3aeranue. Takue HHTepBaJIbl BMEIIAIOT K-
71000pa3Hbie Cynb(UIHO-KBAPIIEBBIE TENa, COMPOBOXKIAMOIINECS 30HAMH TIPO-
JKUJTKOBO-BKPAIJICHHON MHHEpaiu3anui. B TeueHun Bcero mepuojga pymooo-
pa3oBaHMs 3/1eCh JIEUCTBOBAJIM CIIBUTOBBIE MOJIA MalleOHAMNpsKeHui [2, 5, 15,
16, 17].
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Ponb aumonoco-cmpamuepaguueckoeo ¢pakmopa B pa3MelIeHUH U JIOKa-
JU3aluU OPYACHEHHUS TAaK)XXE CYLUIECTBEHHA, HO BBIPa)KE€HA, [0 CPABHEHMIO CO
CTPYKTYpHBIM, MeHee Apko. CTpaturpaduyeckuii ypoBeHb pa3MelleHus Tu-
poTepMalbHOrO opyneHeHus Ha Myposnarckom PMC umeer Gombiioe 3Have-
Hue. OH BIUSAET Ha MOJOKEHUE MECTOPOXKICHUN W PYIONPOSIBICHUN B MPO-
CTPAHCTBE, a TAKXK€ HA KA4ECTBEHHBIM M KOJMYECTBEHHBIN cocras pya. [lpu
3TOM K KUMMEpPHIXK, KEJUIOBOH-OKC(POPACKOMY spycy OTHECEHO OoJjiee IMoJio-
BHUHBI MECTOPOXKACHUM U PYIONPOSABICHUN. biaronpuarHbeIMu Il T0KaIu3a-
MU  MEIHO-TOJUMETAIIMYECKOr0 OPYACHEHUS OKa3aJiCd U BYJIKAHOTEHHBIH
KOMILJIEKC KHMMEPHUIKa U, 0COOCHHO, pHU(OTreHHbIE U3BECTHIKU BEPXHEH IOPHI.
JIutonorndeckuii KOHTPOJIb HE3aBUCHUMO OT CTPYKTYPHBIX YCJIOBUN JIOKAJIU-
3alliu, KOHLEHTPUPYETCS B BEPXHEH YacTH paspe3a pUOJIUT-0a3anbTOBON
dbopmariu, Mopoasl KOTOPOH 00OTalIeHbl CHHTCHETUYHON Cynb(UIHON MU-
Hepajau3alueldl BYJIKaHOT€HHO-OCAJOYHOIO M T'MAPOTEPMAIBHO-METACOMATH-
YecKOro rexHesuca. B mpenenax 3toro crpaTurpaguueckoro ypoBHS pyJOHOC-
HbIC Pa3pbIBBl PAa3BUTHI MPEHMYIIECTBEHHO BJOJb KPYTONAJAIONIMX TPAaHUI]
KOHTPACTHBIX 0 METPO(U3NUECKUM CBOMCTBAM MOPOJ WIH B OJIOKAX XPYNKUX
OCHOBHBIX 3(QQ)y3UBOB, 3aJIETAIOIIUX CPEAU TOPH3OHTOB O0Jiee TUIACTUYHBIX
nopoj. DTU MOPOAbI BIOJb Pa3phIBHBIX HAPYIIEHUH U 30H TEKTOHHYECKOTO
NpoOJeHus, MOYTH Ha BCIO MOUIHOCTH TOJIIIM, Ha OONBLIYIO TIyOHHY MpeBpa-
IICHBI BO BTOPUYHBIC KBAPIUTHI C CyIbPUAHBIM OpyaeHeHueM [2,3,7,19].

Maemamuueckue ¢axmopwvl. AHaTN3 PETUOHANBHOM MO3UIIUM MECTO-
pokneHuil MenHo-riopdupoBoit hopmanuu Manoro KaBkaza Ha TEKTOHO-Mar-
MaTHYEeCKOW OCHOBE IOKa3aj, YTO OJHUM M3 TJIaBHBIX (DAKTOPOB OpYACHEHUS
ABJIIETCS HaNM4yue crenudpuieckux (Gpopmaiuii, BOSHUKIINX B WHBEPCHOHHOM
JTane KUMMEPHICKON, OpPOT€HHOM 3Tare aJbMUHCKON 3M0XU pa3BUTHS obiac-
ta. K HUM OTHOCSTCS 6a3anbT-aHIe3UT-PUOTUTOBAs], TaOOPO-TIarHOTPAaHUTO-
Basi, rab0pO-IHMOPUT-TPAHOAUOPUTOBAS, TPAHUT-TPAHOCUEHUTOBAS, MOHOILIUT-
rpanoauoputoBas (opmanuu. Opeosibl COBMECTHOTO PACIPOCTPAHEHUS 3TUX
dopmanuii mo3BoisAOT B mperenax Manoro KaBkasa OKOHTYpUTh 0OJIacThb
pacnpocTpaHeHHUs]  BYJIKaHO-ITyToHHYeckoro kommiekca (Illamkupckui,
[urox-Kox0ckwii, ["apabaxckuii, Jlanmunarckuii, Merpu-Opay0anckuit), cooT-
BETCTBYIOIIETO MeHO-TTopdupoBomy paitony (y3uy) [ 2,7,19].

Cpenu pyIOHOCHBIX MarMaTu4eckux (opMmaruii, CBSI3aHHBIX C MEIHO-
nop$UpoBBIM OpyAEHEHHEM, B Mpenenax HCCIelyeMoro pailoHa pacHpocT-
paHeHBl MPOIYKTHI TOJIBKO rab0po-IMOPUT-TPAHOJHUOPUTOBOM, U OTYACTU 00-
pasyrolue ¢ Hel eMHYI0 BYJKaHO-TTyTOHHYECKY0 acconuanuio (BITA), mo-
pOJIBI 0a3aIbT-aHIE3UT-TAUTOBOM (hopMaInu.

Menano-nop¢upoBoe OpyIeHEHHE MPOCTPAHCTBEHHO M TE€HETUYECKH
npuypoumnBaercs K Oonee mo3nHUM (azam u nuddepeHmaTraM UHTPY3UBOB,
JTAlKOBBIM TOJISIM U MaJlbIM MHTPY3WBaM, MHOT/Ia BYJKaHUYECKHUM LIEHTPaM
(HEeKKaMm).
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OO011eu3BeCTHO, YTO KPUTEPUSMU JIi YCTAHOBJICEHHS T'€HETUYECKOU
CBSI3U OPYIEHEHUs C OINpPEACICHHBIMA UHTPY3UBaMU SIBIAIOTCS: 1) mpocTpaH-
CTBEHHOE TATOTEHUE PYIHBIX MECTOPOKACHUI K ONpPENCICHHBIM UHTPY3HBaM
WIHM TPyIIaM UHTPY3UBHBIX MOPOJ; 2) COBIAJCHHE BO BPEMEHH 00pa30BaHHUS
PYIHBIX MECTOPOXXIECHUU W OmpeleiaeHHBIX Au(dEepeHIInaToB UHTPY3UH; 3)
Nepexo/bl B MPOCTPAHCTBE WM B MUHEPAJIOTUYECKOM COCTaBE MEXAY Marma-
TUYECKUMU MOPOJAaMHU U PYJHBIMU MECTOPOKICHUSAMU; 4) yCTaHOBIIEHHAs ac-
coIManusl ONpeAesIEHHbIX TUIIOB MECTOPOXKJICHUM C ONpPEACICHHBIMU TPYIINa-
MU MHTPY3HUBHBIX MOPOJ ¢ XapaKTEPHBIMH JUIsI HUX NETPOXUMUYECKHUMH OCO-
oennoctamu [2,7,12,13,14,19,20].

Bce meano-mopdupossie pymomnposiBieHuss Mexmanunckoro PMC u
JlaMUpIMHCKOE MECTOPOXKJIEHHE MPOCTPAHCTBEHHO TATOTEIOT K TJIABHOMY
MacCuUBY M €ro careyymutaM. PyaHble Teima BCTpeyaroTcs Kak B TEJIE CaMOro
UHTPY3HBa, TAK U B 9K30- ¥ SHIOKOHTAKTAaX, a TAKXKE B 3aJibOaHaax aaek [2,7].

ITo muenuro W.I".IlaBnoBa, mpuypouye€HHOCTH METHO-TIOPHUPOBOTO OPY-
JNEHEHHUSI K MHTPY3MBaM yMEPEHHO KHUCIBIX TPAHUTOUIOB OOYCIOBIEHA TEM,
4YTO B Mpolecce GOPMUPOBAHUS MArMaTHUYECKUX TN CPEeIHEro (B IIMPOKOM
CMBICJIE 3TOTO CJIOBA) COCTaBa CO3/IAIOTCS ONTHUMAJIbHBIE YCIOBUS JJIs SIIHUre-
HETHYECKOM KoHUeHTpamuu meau [21]. Ilpu nepuoguyeckol akTHBU3ALMU
MarmMaTU4ecKuX MPOIECCOB MPOUCXOTUT Bce OOJIbIIE HAKOIICHUE MEIU U MO-
aublieHa B paciliaBax, MOCKOJIbKY MPU MOBTOPHOM IUIABJICHUHM 3TH METaJLIbI
MOTJIOMIAOTCS MarMoil. MakcUManbHBIM COJIEpKAHUEM METaJUIOB JIOJKHBI
o0Janarh camble MOCJEAHHME BHIIUIABKH, UMEIOIME MUHUMAIbHbBIN 00beM. C
W3JI0’)KEHHBIX TIO3UIHNA MOy4aeT OOBSICHEHHE MPUYPOYCHHOCTh MEIHO- U MO-
an61eH-TOPGUPOBBIX MECTOPOXKJIEHUH K MO3AHUM YJ€HaM MarMaTU4yecKuX
cepuil, K MO3IHUM CEpPUSAM BYJKAHO-ILTYTOHUYECKUX ACCOLMALNUM, K TO3HUM
BYJIKAHO-IUTYTOHUYECKUM acCOLMAIMAM B TEKTOHO-MArMaTUYeCKOM LUKIIE U,
HAKOHEII, MPEUMYIIECTBEHHOE (POPMHUPOBAHUE ITUX MECTOPOKICHHIA B CBSI3H C
MO3JHUMHU TEKTOHO-MarMaTudeckumu 1ukiaamu [20,21].

B MexMaHMHCKOM pyIHOM pailOHE B BBILICNIECKAIUX IOPOAAX BEPX-
HEro Mejla OTCYTCTBYIOT KaKHe-TUOO PYAOIMPOSBIEHHUS, YTO JAET OCHOBAHHE
CUMTATh BO3PACT OpPYJEHEHUS HM)KHEMENOBbIM (HeokoMckuM). A.J[.Kepumo-
BbIM [7] OTMEUYEHO, YTO MEJIKWE UHTPY3UBBI U JAUKH, COMPOBOXKIAIOIIHNE B Psi-
JIe ITYHKTOB PYAHBIE Tella, TI0 BpEMEHH 00pa30BaHUs SBISIOTCS JOPYIHBIMH. 3a
3TO TOBOPUT TO 0OCTOSATENLCTBO, UTO B UCCIIEyEMOM paiioHe HUTE He 3auK-
CHUPOBaHBI CIIy4au pacCE€UEHUsl PYAHBIX JKUJI JalKaMu: HAIIPOTHUB, 3TH MOCIIE/I-
HHE BO MHOTHX MECTax MOJBEPTHYTHI THIPOTEpMaIbHOMY MeTamophusmy [7].

Marmaruyeckue (akTopbl UMENH Ba)KHOE 3HAYEHUE B KOHIIEHTPALUU U
OCAXKJIEHUHU DPYIOHBIX KOMIIOHEHTOB W3 THAPOTEPMAJIBHBIX pacTBOpoB. OTme-
YAETCsl YeTKasl CBS3b TPEIIMHOBATOCTU C TEKTOHUYECKON aKTUBHOCTbHIO, J1aB-
mei [omrapaarckyto rpyniy HWHTPY3UBOB. BbIIENIEHHBIE CHCTEMBI TPEIIMH
MPUCYIIU HE TOJIBKO MHTPY3UBHBIM TejaM. B OJTHUX CilydasX OHU BBIXOISAT 3a
Ipeaesbl MOCIEAHUX U SIBISIOTCS HAJOKEHHBIMM Ha MAacCHUB, IOBTOPSAS Tpe-
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IIMHOBATOCTh BMEIIAIONINX IOPCKUX BYJIKAHUTOB, a B IPYTUX-CBSI3aHbI (POPMHU-
poBaHMEeM H 00pa3yeT Beep pa3HOHANPABIECHHBIX KPYTOMAJAIOIIUX TPEIIUH,
YTO «XOPOIIO YBSI3BIBACTCSI C BEPTUKAIBbHBIM TEKTOHHYECKHM BO3ZEHCTBHEM
HE 3aCTHIBIIMX YacTeil MarmMpl Ha KPUCTAJUTM30BAHHYIO YacTh MAacCHBa U €ro
POTOBHKH, MPU OTCYTCTBHHM KaKHUX-TMOO MpeoOsiaJaroninX TaHTE€HUIUATbHBIX
JaBlieHUH B 3TOT nepuox nepopmauuit» (Kymnapes, 1977). [loutn Bce mecTo-
POXKICHUS U MPOSIBIICHUS HCCIeNyeMON 00JIacTH MPOCTPAHCTBEHHO MPUYypoye-
HBbl K MarMaTUYECKUM TOPOJIaM U PACIOJaraiTcs BHYTPH, PEXKE B €€ dHII0-U
9K30KOHTAKTOBBIX, & TAK)KE B KOHTAKTOBBIX 30HAX MEXKIY OT/EIbHBIMU (hazamMu
lNomrapaarckoit rpyIibsl HHTPY3UBOB B UX CHIJIBHO TPEIIMHOBATHIX PAa3HOBHU/I-
HOCTSIX, OCOOEHHO B TaO0PO-AMOPUTOBBIX MACCHUBAaX M ACCOIMUPYIOIMINX Jai-
KOBBIX TeJlaX MHTPY3HWBa, KOTOPBIC MPEACTABISUIN HEMPOHUIIAEMYIO MPETPamy
JUISL PYZAOHOCHBIX THUJIPOTEPM U CIIOCOOCTBOBAIM KOHIICHTPALIUU OPY/ICHEHUS B
0oJee TPEIIMHOBATHIX BMEINAIONIUX MopoAax. Bo Bcex cimyuasx yHaclieqoBa-
Hbl HANpPaBJICHUS PYIOBMEHIAIOMINX TEKTOHWYECKUX TPEIIUH, BO3HUKIIHX B
pe3ynbTaTe BYIKaHUYECKUX IMPOIECCOB, CTAHOBJICHHS HHTPY3MBA M MO3THUX
TEKTOHMYECKHUX MOABUKEK. OCOOEHHO Ba)KHYIO POJIb CHITPAIM KPYIHbBIE KOJIb-
I[eBbIe, AyrooOpazHeie M Ooyiee JOKAIbHBIE CTPYKTYPHl «TOYEYHOTO)» THIIA,
TpyOooOpa3Hble Tena Opekunii, chopMUPOBABIITUXCS B CBSI3U ¢ KaMy()IIeTHRIMU
SIBIICHUSIMU B BYJIKAHMYECKHX ammaparax. ITH CTPYKTYPBI MOCIIE TTOTHOBICHUS
U B NpeapyAHOE BpeMsi OKa3ald CYIIECTBEHHOE BIUSHUE Ha pa3MelIeHHE
KBapI-CYIbUIHBIX KU, TPU ITOM BaKHAs POJIb MPUHAMIEKHUT BYIKAHO-
TEKTOHUYECKUM CTpyKTypaMm ['omrapaarckoil ByJIKaHO-IIJTYTOHMYECKOW acco-
nuanuu [2, 5, 15, 16, 17].

CBsi3b OpyACHEHHSI C MarMaTU3MOM JOKa3bIBaeTCsl TaKXkKe JIOKaIu3arueit
DHIOTCHHON MUHEpau3allid B BBICOKOTEMIIEPATYPHBIX OOpa30BaHUSX, B
CKapHaX, BTOPUYHBIX KBaplMTax, a TakKKe KBapLIEBBIX, KBAPI-CYIb(QUIHBIX U
KBapI-KapOOHABOBITHBIX KMJIAX B 30HAX, UMEIOIUX, HECOMHEHHO, THAPOTEP-
MaJIbHBIN T€HE3HC U CBA3AHHBIX C TNTYOMHHBIM MarMaTHUYe€CKUM OYaroM.

BriBoabl
HamewaroTcs cienyromiye riiaBHEHIINE TPUHIIAITEI TPOTHO3UPOBAHUS Ha
KOMIUIEKCHOE OpYyICHEHUE:
1.ITepeolieHka METaNIOTEHUYECKOTO TPOGUIST KOHTAKTOBOH MOJOCHI
MypoBaar 1 MexMaHMHCKOT'O TPaHUTOUIHOTO UHTPY3HBA C JaHHBIMH O 3aKO-
HOMEPHOCTSIX Pa3MEIICHUs] OCHOBHBIX MPOMBIIUICHHBIX THIIOB KOMILJIEKCHOTO
OpYyIIEHEHUS C BBIJECJICHHUEM SHJO- U SK30KOHTAKTOBBIX OOCTAaHOBOK MX JIOKa-
JU3alUH, 9TO SBISETCS OCHOBHOM K pa3paboTKe METO/I0B PETHOHAILHOTO MPO-
THO3UPOBAHUS;
2.BaxxHas poyib OJIOKOBBIX CTPYKTYpP B JIOKQIH3AIIUH MEIHOTO M KOM-
MJIEKCHOTO OPYACHEHUSI B MOOWJIBHOCTD, (DOPMHUPYIOIIAst 3TH OJIOKH Pa3IOMOB
B TIEpUOJI, HETOCPEICTBEHHO MPEIIeCTBOBABIINN opyacHeHn0. OcoOeHHOoe
3HaYEHUE ITH CTPYKTYpPbl UMEIOT B CBSI3U C BO3MOXKHOM IMOAATIMBOCTHIO OT-
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JEJIbHBIX TOPU30HTOB, ClIararolire MOOUIbHbIE OJIOKH.

3. BbisiBlieHHE PYAOKOHTPOIUPYIOLUIUX 30H (IIPOSIBIICHHE MarmaTu3Mma,
TUAPOTEPMANIBHBINA MTPOLIECC, HATMYHUE PYIONPOSBICHUI Pa3INYHbIX METANIOB
U T.J.), ONPEACIAIONINX B IEPECEUCHUH CO CTPYKTYpaMu IPYTruxX HaIrpaBiIeHUN
MO3ULIMI0 TPOMBIIUICHHBIX PYAHBIX ITOJIEW M TMEPCHEKTUBHBIX PYAOINPOSB-
JICHUI;

4.YCTaHOBIICHUE pOJU 3aKOHOMEPHOCTEH pa3BUTUSA CKJIAA4aTOd U
JIU3bIOHKTUBHON TEKTOHMKM PETHOHA W BBIIEICHUE PYAOKOHTPOIUPYIOLIEH

ponu C3 cTpyKTyp;
5. Kontponb opyneHeHus TTyOMHHBIMH DPa3IOMaMH, KPYIHBIMH IIpO-

JOJBHBIMY HAJIBUTAMH ¥ 30HAMH PA3JIOMOB, SIBISIONIMXCS PYAONOIBOISIIAMHA
U PyJIOKOHTPOJIUPYIOIIUMYU KaHaTaMU;

6. ['eHeTHuecKasi CBS3b OPYACHEHHS C TPAHOIMOPHUTAMH FOPCKOTO BO3-
pacTa;

7.Hanmuuue cucteM pa3pbIBHBIX HapyIIEeHUH — cOPOCOB W B3OPOCOB ce-
BEPO-3aI1aJHOr0, CEBEpP-CEBEPO-BOCTOYHOIO U CEBEPO-BOCTOYHOI'O Harpasiie-
HUH, SBJSIOIINXCS OJIAarONPUSATHBIME JUTS JIOKAJTH3AIUNA OPYICHECHUS;

8. IlpuypoueHHOCTb OPYACHEHUSI K 30HAM Pa3BUTHUS JAUKOBBIX MOJIOC.

JIUTEPATYPA

1. Agonun B.B., JIsiruna T.U., MenbuukoB M.E., Pyukun I'.B.. lllararun H.H. Iouck u
pa3Beika MECTOPOXKACHUN MOJIe3HbIX UcKkonaeMbIx. M., 2007, 540 c.

2. baba-3zane B.M., Maxmyno A.U., PamazanoB B.I'. Menno- u Monu0eH-mophupoBsie
MecTtopoxxaenus. baky: Azepremip, 1990, 377 c.

3. Bbaba-3ame B.M., Kananmapo Bb.I'., AGxymmaesa I1.®., Umameepaunes H.A., Kepummn
Y.U. Metannorenust AzepOaiikaHa U IEPCIEKTUBEI IIOMCKOB U IIPOTHO3a MECTOPOXKICHUHN
OmaropoIHBIX W IBETHBIX MeTaioB. BecTtHuk bakmHckoro YruBepcutera. 2012, No 3,
c.104-115.

4. Teonormus AzepOaitmxkana, T. IV, Texronnka, baky: Nafta-Press, 2005, 505 c.

I'eonorus Azepbaiimkana, T. V, [Tonesnsie uckomnaemsie, baky: Nafta-Press, 2006, 574 c.

6. Kaxman A.b. Iloucku u paszBenka MECTOPOXKIEHHUI MOJIE3HBIX HMCKomaembix. M., 1984,
270 c.

7. Kepumor A./[l. Tlerponorusi u pyAoHOCHOCTh MEXMaHUHCKOTO TPAaHUTOUIAHOTO WHTPY-
3uBa. baky: AH Azep6. CCP, 1965, 165 c.

8. KonndecTBeHHOE IPOTHO3MPOBAHUE NPH PETMOHAIBHBIX METAIIIOTEHUYECKHUX HCCIen0-
BaHUAX. Meronuueckue pekomernanmu (nox pexa. J.B.Pyanksucta). JI.: BCET'EH, 1979,
58 c.

9. KopobeiinnkoB A.®. IIporHo3snpoBaHne M MOHUCKH MECTOPOXKICHUH MOJIE3HBIX HCKO-
naembIx. Tomck: Tomckuil noaurex. yH-1, 2009, 253 c.

10. Kopo6eitankoB A.®. TeopeTHdeckie OCHOBEI MOJCITUPOBAHUS MECTOPOXKACHUH TOJIC3HBIX
uckonaembix. Tomck: ToMmckuit monurex. yH-T, 2009, 182 c.

11. Kounes A.IlL., IOpenkoB E.I'. OCHOBBI THNH3allMU MPOTHO3HO-IIOMCKOBEIX Mojeneil. 13-
BecTusi CHOMPCKOTO OT/AeNeHHUs ceKinu Hayk o 3emie Poccuiickoit Akanemun EctecTBeH-
HBIX HayK. ['eosrorusi, moucku m pa3Benka pyaHBIX MecTOpoknaeHui. Mpkytck, 2014, Ne |
(44), c.74-80.

12. Kpusnos A.W. 'eonornyeckre 0CHOBBI MPOTHO3UPOBAHMS M TIOUCKOB MEIHO-TIOP(PHPOBHIX
MecTopoxaeHuii. M.: Henpa, 1983, 256 c.

9]

78



13.Kpusuos A.M., Areesa C.T., FOqun A.M. I'eonoruueckre OCHOBBI MPOTHO3UPOBAHUS HO-
BBIX pallOHOB MeHO-TIopdupoBoro opynerenus. M.: BUDMC, 1978,150 c.

14. Kpusnos A.H., Camconos U.3., ®unaros E.U., ®omuneix A.®., [lladapuror H.S. Cmpa-
BOYHUK I10 IOUCKAM U pa3BeKe MECTOPOKAEHUH 1IBETHBIX MeTayuioB. M.: Henpa, 1985, 85 c.

15. MancypoB M.U. ITonckoBO-IPOrHO3HBIE KPUTEPUN  BBISBICHUS MEPCIEKTUBHBIX Y4aCTKOB
¥ HOBBIX THIIOB OpyIeHeHHs MypoBHarckoro ropcT-moaHsATHsA. BectHuk bakwmaCcKOTO
YHuBepcurera, cepus ectecTBeHHBIX Hayku. 2013, Ne 4, ¢.104-115.

16. MancypoB M.1. YcnoBus GpopMHUpOBaHHS U 3aKOHOMEPHOCTH pa3MeIleHust MeTHO-TIopdu-
pOBEIX MecTopokaeHuit ['omrapuaiickoro pymaoro noist (Mamsrit KaBkas, AzepOaifmkan)
// Bectauk bakmackoro YHauBepcutera. Cepus ecTeCTBeHHBIX HayK, 2015, Ne2, ¢.107-115

17. Mancypos M.U. T'eonoro-rereTndeckre 0COOCHHOCTH (OPMHUPOBAHHS MECTOPOXKICHUH M-
Ho-niopdupoBbIX pyx [omrapyaiickoro pyxHoro noss (Manstit KaBka3s, Asep6aiimkan). Becr-
Huk bakunckoro YHuBepcuteta, Cepust ecTeCTBEHHBIX Hayk, 2017, No2, ¢.85-95

18. Mancypor M.I., Cadapu M.T"., Kanannapos b.I'. 1 1p. 30HaIbHOCTh OPYJCHEHUS U METa-
COMAaTUTOB B MEAHO-TIOP(UPOBBIX MECTOpOXKAeHHs X [omrapyaiickoil pyaHO-Marma-
trueckoit cucremsl (Mainbiii KaBkas, AzepOaiimkan) // W3Bectust CHOMPCKOTO OT/AEIEHHS
cekuuu Hayk o 3emiie Poccuiickuilt Akanemun EcrectBennbix Hayk. I'eonorus, passenka u
pa3paboTKa MECTOPOKACHHUH MMOJIE3HBIX HCKOmaeMbIx, 2018, .41, Ne 1, ¢. 38-53

19. MuHepaIpHO-CHIpBEBBIE pecypchl AsepOaiimkana (ycIoBHS (GOPMHUPOBAHUS, 3aKOHOMEp-
HOCTH pa3MeIIeHUs, HaydHble OCHOBHI TporHo3upoBaHus. [lox. pemak.mpod. B.M.Baba-
3ane). baky: O3an, 2005, 808 c.

20.ITaBnoBa WU.T"., CaxnoBckuit M.JI. Monenu pyaHO-MarMaTHYECKUX CHUCTEM MOJHOICHOBO-
MeTHO-TIOP(GHUPOBBIX MECTOPOXKICHUI, KAK OCHOBA MX TOMCKOB U MPOTrHO3upoBanust // Py-
J000pa3oBaHKe U FeHETHYECKUE MOJICIH YHIOTCHHBIX pyIHbIX (Gopmarmii. HoBocnbupck:
Hayka. 1988, c. 225-232.

21.1TaBnoBa N.I'. Meano-nmopdupoBeie MecTOpokaeHHS (3aKOHOMEPHOCTH pPa3MEUICHHS W
KpHuTepuu nporHo3uposanusi). M.: Hexpa, 1978, 275 c.

22.PamazanoB B.T"., Kamangapos B.I'., Xacaes A.W., Mauncypos M.U., Mamenos 3.1., Taxma-
3oBa T.I'. T'eonoro-reogusndyeckne OCHOBBI MPOTHO3MPOBAHMS SHAOTCHHOTO OpPYICHEHHS
(Ha mpuMmepe MeIHO-TOpGHUPOBBEIX MecTopokaeHui Manoro Kaskaza). Kasaxcran, ['opHo-
reojoruueckuii xxypuai, 2009, Nel, c. 6-11.

23.PamazanoB B.I'., Mopun P., Kanangapos b.I'., Mauncypos M.U., Mypcanos C.C. Mecrto-
poxieHnst OaropoHbIx MeTauioB Kenabekckoro pyHOTO paiioHa, NEPCIEKTHBBI UX TO-
nckoB. Bectauk bakuackoro YHHBepcHTeTa, ceprsi ecTecTBEHHBIX HayK. 2012, Ne3 ¢. 117-
133.

24. CvuproB B.U. I'eonorndeckre 0OCHOBHI MOMCKOB U pa3BeAKH PYTHBIX MECTOPOXKICHHNA. M.
MI'Y, 1974, 365 c.

79



MUROVDAG VO AGDAM ANTIKLINORILORININ QOVUSMA ZONASININ
MIiS-PORFIR FiLiZLOSMOSININ LOKALLASMASINA VO YERLOSMOSINO
NOZAROT EDON FAKTORLAR (KiCiK QAFQAZ)

M.I.MANSUROV
XULASO

Mogalods Murovdag vo Agdam antiklinorilorinin qovusma zonasinin mis-porfir
filizlosmosinin lokallasmasina vo yerlosmasino nozarst edon faktorlara baxilmisdir. Regionda
mis-porfir filzlorinin lokallagmasina vo yerlogsmosine nozarst edon regional vo lokal miqyasl
struktur, maqmatik va litoloji-fasial faktorlar miioyyonlogdirilmisdir.

Acar sozlor: Murovdag vo Agdam antiklinorilori, mis-porfir filizlosmasi, regional,
lokal, struktur, maqmatik, litoloji-fasial.

FACTORS CONTROLLING THE LOCATION AND LOCALIZATION OF COPPER-
PORPHYRY MINERALIZATION IN THE JUNCTION ZONE OF THE MUROVDAG
AND AGDAM ANTICLINORIA (SMALL CAUCASUS)

M.I.MANSUROV
SUMMARY

The article considers the factors controlling the location and localization of copper-
porphyry mineralization in the junction zone of the Murovdag and Agdam anticlinoria. The
search and forecast criteria for different types of mineralization are determined and regional
and local criteria are identified. In the region, structural, magmatic and lithologic-facies factors

of control, location and localization of copper porphyry mineralization regional and local
scales are determined.

Key words: Murovdag and Agdam anticlinorium, copper-porphyry mineralization,
regional, local, structural, magmatic, lithologic-facial.
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GiL SUXURLARINDA KINETiK PROSESLORIN NANOSIiSTEMLOR
VASITOSILO iDARO OLUNMASI
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Geoloji miirakkab kasilislor ilo saciyyalonan neft-qaz yataqlarmmin samoarali istismar
olunmast va islonmoasi aktual tadqiqat istiqamatlorindandir. Uzun miiddat istismar olunan
karbohidrogen yataqlarimin islanma géstaricilorinin yaxsilasdirilmasi istigamatinda innovativ
texnologiyalar vasitasilo gil siixurlart ilo zongin kollektorlarda miisahida olunan kinetik
dayisikliklorin idara olunmast istiqamatinda tadqiqatlar aparimisdir. Mahz gilli kollektorlarin
tabii masama va kegiriciliklorinin qorunulmast magsadilo “kicik tasir vo hayacan” effekti
asasinda nanosistemlorin islonilmasi, tadqiqi v tatbiqi istiqamatinds kompleks tadgiqat islori
hayata kegirilmakla, miiayyan olunmusdur ki, islonilmis nanosistem kollektorlarda olan gillari
sisirtmayarak, hacmi genislonma yaratmir, lay miihitinda kegiriciliyin barpa olunmasini va eyni
zamanda quyudibi zonada olan asfalten-qatran-parafin ¢ékiintiilorinin hall olunmasini tomin
edir. Toklif olunan nanosistem “Neft Daslar1” NOCI-nin “Pal¢iq pilpilasi” yataginin 1331
sayli quyusunda tatbiq edilmis va az kegiricilikli gilli layin quyudibi zonasina tasir effektini
artiran bu nanosistemin tatbigindon sonra heg¢ bir miirakkoblasma qeyda alinmamus, bir il
miiddatina 482,0 ton alava neft hasil edilmisdir.

Acar sozlor: gil siixuru, kinetik proses, kegiricilik, nanosistem, “kigik tasir vo hoyacan”
effekti.

Neft-qaz yataqlarinin somoroli istismar olunmasi vo islonmosi aktual
todqiqat istigamotlorindon olub, miihiim xalq tosarriifati ohomiyyatino malikdir.
Xiisusilo Azorbaycanin quru vo deniz yataqlarinda, hamginin Abseron, Baki
arxipelaglart vo Asag Kiiryan1 rayonlarinda mdvcud olan karbohidrogen
yataqlarinin iglonmo gostoricilorinin yaxsilagdirilmasi boylik ohomiyyat kosb
edir. Qeyd edok ki, bu yataglarda mohsuldar qatdan basqa, osas neftli-qazl
¢okiintiilor Maykop dostosi, Eosen sobasi va Ust tabasir ¢okiintiilorindo “dis-
lokasiya” olunmuslar. Yataglarimizin anomal lay vo mosamo tozyiqlori, do-
yiskan temperaturla saciyyolonmalari zongin karbohidrogen ehtiyatlarinin, asa-
son, geyri-nyuton xassoli olmasi ciddi miirokkoblosmolor yaratdigindan kom-
pleks yanasma prinsiplori asasinda innovativ layiholorin islonilmasi vo totbiqi
zoruratini dogurur. ©Ononovi yanasmalardan forqli olaraq, nohong karbohid-
rogen chtiyatlari ilo zongin, homg¢inin uzun miiddst istismarda olan yataqlarda
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nanotexnologiyalarin imkanlar1 ¢orcivosindo problem mosalalorin hollino yono-
lon “kicik tosir vo hoyacan” effektinin istifadosi toklif olunmusgdur [1]. Neftli-
qazl kollektorlarimizin masamolori asason gil siixurlar ilo zongin oldugundan
belo bir miihitde miisahids olunan kinetik doyisikliklor hom lay skeletinin
deformasiyasina, hom do laylarin neftvermo omsalina osasli surotdo tosir gos-
torir. Mohz gilli kollektorlarin tobii masamo va kegiriciliklorinin qorunulmasi
magsadilo nanosistemlorin islonilmasi, tadqiqi vo totbiqi istigamotindo komp-
leks tadqiqat islori aparilmisdir.

Quyularin gazilmasi vo istismari proseslorinds gil ¢okiintiilori texnoloji
omoaliyyatlarin aparilmasi zamani bir sira miirokkablogmalor yaradir ki, bu da
0z novbasindo hom vaxt, hom do material moasroflorinin sarfino sobab olur.
Qeyd olunan amillor yataqlarin iglonmosi marhalslarinde tocassiim olunaraq
yeni texnoloji yanagmalarin islonmosini tolob edir [2].

Gillor 0z tobiotine gdro hidrofil xassolors malikdirlor. Van-der-Vaals
qiivvalori hesabina gilin sothi suya ¢cox hossasdir. Noticodo su molekullar ilo
gil molekullar1 arasinda caziba qiivvelori tocessiim olunaraq gilin biitiin hacm
boyu su ilo zonginlogsmosi miisahido olunur. Mohz hidrofillik xassosi hesabina
gilin torkibinde asili halda olan suyun miqdart qiymatlondirile biler. Gillorin
dispersliyi, kimyovi torkibi vo hocm tutumu miixtalif oldugundan hidrofillik
gostoricisi do eyni deyil, miixtolifdir. Oksor hallarda hidrofillik gdstaricisini
toyin edon zaman gilin polyar mohlulda (suda) vo geyri-polyar mohlulda
(benzolda) islanma istiliyi gostaricilorinin nisbati nazards tutulur.

Gillorin sismaesi layda olan gil minerallar ilo suda olan Na, Ra va di-

gor metallarin ion miibadilosinin noticasi kimi meydana cixir. fon miibadilo-
sinin baglanma vaxti gil minerallarinin struktrundan asilidir vo mixtolif gil
minerallar1 ii¢lin bu zaman miixtolifdir. Bu zaman miiddstindo kollektorun
kegciriciliyinin on dofalorlo azalmasi vo gil mohlulunun hocminin bir nego dofo
artmasi miimkiindjir.

Geoloji kosilislorimizdo olan kaolinit gillori sort kristal gqofoso malik-
dirlor. Belo gillor {iglin namg¢akmo prosesi kapilyar sovrulma hesabina bag
verir. Basqa sozlo, su molekullar1 gilin kristallik gofasino niifuz edorkon
kristaldaxili sismo miisahido olunur.

Bentonit mongali gillordo iso kaolinitdoki kapilyar qlivvolordon basqa
tobaqgolorarasi foza qofasinds kinetik proseslor tocossiim olunurlar ki, bu da 6z
novbosindo hocmi genigslonmoyo sobob olur. Hocmi genislonmo noticosindo
tobagoalorin molekullart arasindaki hondasi OSlgiilor bdyiiyorok (bu bdyiimo
dofalorlo ola bilor) biitov gil miihitinin yeni bir formaya golmosino sobab olur.
Qeyd etdiyimiz bu mothumlar sismonin tam tobistini tocassiim etdirir. Miioy-
yan olunmusdur ki, gilin torkibins 8,7 % suyun daxil olmasi1 naticasindo gil to-
bogolori arasindaki mosafs 11,2 A toskil etdiyi halda, 23,0 % suyun miidaxilosi
ilo bu gostarici 15,2 A, 30,0 % su miidaxilosinda iso 19,6 A giymot alir [3].
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Beloliklo, gilin tobogolori fozasina olagali su molekullarinin daxil ol-
mas1 hesabina gilin hocminin doyismesi vo onun parcalanmasi bas verir.
Tobogoloraras1t mosafo vo onlarin say1 gilin tipindon asilidir. Kaolinit {i¢iin bu
parametrlor kifayot qodor asagi qiymoats malikdir, ona gora do, kaolinit gillor
kifayot godor az sisir. Kifayot qodor sison montmorillonit minerallr gil ilo
miiqayisads kaolinit gilds tobogalorarast masafo kifayot qodar az olur.

Xirdalan, Z1g vo Giilbaxt1 gillori ilo aparilan todqiqatlar gostormisdir ki,
onlarin torkibindo olan SiO,, Al,0O3;, Fe,0O;, CaO, MgO, SOs;, H,O todqiq
edilmis vo hidrofillik omsali tapilmisdir. Maraqli cohot ondan ibaratdir ki, bu
gillorin mineraloji torkiblori miixtolif olduqlar1 kimi, pH gostaricilori (hidrogen
gostaricisi) do toyin edilmisdir. Belo ki, Xirdalan gilinin torkibinds 50,56 %
Si0,, 18,75 % Al,03, 3,51 % Fe,03, 2,75 % CaO, 3,84 % MgO, 0,32 % SO3 vo
7,25 % su oldugu halda, gilin pH gostoricisi 7,9 toskil edir. Zi1g gili
nimunasinda isa Si0; 56,16 %, Al,Os 17,65 %, Fe,O5 3,18 %, CaO 3,15 %,
MgO 2,18 %, SO; 0,22 % voa H,O 4,5 % toskil etdiyi halda, pH gostoricisi 7,2
hoaddinds olmusdur [4].

Umumiyyatls, sismo ion miibadilosinin tutumundan vo sath yiikiiniin
sixligindan asili deyildir. Eyni hocmi tutan miixtslif gil minerallar1 sismonin
tonzimlonmasi {li¢lin miixtolif miqdar reagentlor tolob edir. Ona goro do hocmi
gillilik omsalindan (Kgj)) olavo aktiv gillilik omsalindan (Kgila) da istifado
olunur ki, bu amsal da gil qarisiginin fiziki-kimyovi aktivliyinin Ca-montmo-
rillonitin fiziki-kimyovi aktivliyine nisbati kimi toyin olunur. Aktiv gillilik
omsalinin qiymati miixtolif tip gillor iiglin tam dofolorlo forglona bilor. Bu o
demokdir ki, homin tip gillorlo qarisight tesir ii¢iin zoruri olan reagentlorin
miqdar1 forqli olmalidir. Ona goéro do gazma mohlulunun bentonit tipli
secilmasinin layin ndvbati iglonilmasi {i¢iin ¢ox boyiik shomiyyati vardir [5].

Zoif keciricilikli kollektorun kegiriciliyinin doyismosi suyun mineral-
lasmasinin doyismosindon asilidir, yoni gilli layda siiziilon suyun cari vo
baslangic minerallagsmasi (C/Cy) nisbatindon asilidir. Eksperimental totqiqatlar
gostorir ki, laya kifayot qodor duzdan tomizlonmis su (sirin su) vurulduqda,
keciriciliyin azalmasi Kgﬂa omsalinin funksiyasidir.

Gilin torkibinin gil saxlayan kollektorun kegiriciliyina tasirini Kgi"—nin
nozors alinmasi asasinda (1) diisturu soklindo hesablamaq olar [6]:

C aK g, +b
k= ko () ()
C
Burada: @ vo b verilan tip gil iigiin sabit adadlor; k vo C - kegiricilik vo suya
vurulan ionlarin com konsentrasiyasinin qiymatlori; ko vo Co - kegiriciliyin vo
lay suyunda ionlarin com konsentrasiyasinin baslangic qiymatloridir.

C-nin qiymati % -do olan ionlarin konsentrasiyasinin molekulyar kiitlo-

nin valentliya nisbatina barabar olan ekvivalent iona nisbati kimi toyin olunur.
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Lay suyuna nozoron vurulan suyun kefiyyotco torkibi doyisorsa (belo ki,
ion konsentrasiyasinin nisbotlori C,>* : Na*: Mg** : CI : SO,* : HCO5™ doyi-
sarso) k kegiriciliyin K" -dan asihiligr asagidaki sokilds olar:

N M
akK gy +b
k=ky(> ,CAZ 1> CAZ) )
i=1 j=1
Burada: N vo M - vurulan suda vo lay suyunda kation ndvlorinin say1 ; A; — keci-
riciliys ionun tosir daracasini toyin edir (malumdur ki, ionun valentliyi ¢oxdursa

onun tosiri giicliidiir), C; vo Z; - q.ek% —Io ifads olunan konsentrasiya vo laya

vurulan suda kationlarin valentliyi; C; vo Z; - lay suyunda konsentrasiya vo
kationlarin valentliyidir. Birinci yaxinlasma kimi A, = A= Z; qobul etmok olar.

Qeyd etmok lazimdir ki, gil saxlayan lay baslangic tozyiq qradiyentino
malik olur vo onun qiymati gilin sismo doracasi ¢ox oldugda daha boytik olur.
Totbiq olunan tozyiq qradiyentinin baslangic tozyiq qradiyenti ilo miigayisodo
artimi layda siiziilmonin barpa olunmasina gotirir vo natico etibari ilo neftin
sixigdirilma omsalini artirir. Vurulan sistem (maye) layin tosiretmo ilo ovval-
cadon ohats olunmayan masamalorine daxil olmagina imkan tapir.

Gil saxlayan (zoif kegiricilikli) slixurdan mayenin siiziilmo mexanizmino
osasan su va sulu qarisigin faktiki axin xiisusiyyatlori asas etibari ilo maye va sii-
xurun qarisiligh tosiri ilo (gil minerallarinin sismasi vo parcalanmast ilo) sortlonir.

Qeyd olunan molumatlar aparacagimiz todqiqatlar {i¢ciin miihiim oho-
miyyot kosb etmisdir. Todqiqatlar asagidaki morhololordon ibaratdir:

1. Gil niimunslarinin su miihitinds sismesinin dyronilmasi;
2. Sismonin toklif etdiyimiz nanostrukturlu sistemlards tadqiq olunmasi;
3. Alinan naticslarin miigayisasi.

Tadqgiqatlar1 aparan zaman Jiqag-Yarov cihazindan istifade edilmakls,
kinetik proseslor qiymotlondirilmisdir. Cihazin is prinsipi ondan ibarot olmus-
dur ki, gotiiriilon bir qram miqdarinda gil niimunasi doqiq ¢okiys qoder
Olciilorok cihazda yerlosdirilir vo su ilo tomasdan sonra miisahido olunan sismo
gostaricisi zamandan asili olaraq qiymatlondirilir.

Sokilda sismo prosesini 6ziindo oks etdiron kinetika togdim edilmisdir.
Kinetik proseslori 6ziindo oks etdiron bu oyrilordon goriindiiyii kimi, istifado
olunan bentonit gilinin sirin suda, doniz suyunda, lay suyunda, yiingiil piroliz
gatraninda, ylingiil piroliz qotraninin SAM olavesi miihitinds va nshayat
yiingiil piroliz gotraninin nanoSAM miihitindo sismosi 9sason {i¢ intervali ohato
edir. 24 saat arzinde apardigimiz todqiqatlarda miisyyon olunmusdur ki, inten-
siv sismao ilk 3-4 saat orzindo tocossiim olunur. Xiisusilo, sirin su, doniz suyu vo
lay suyu miihitlorinds bu tendensiya daha ¢ox diqqoti colb edir.

Prinsip etibarilo klassik yanasmaya osason gil hissociklorinin su ilo
tomasindan hocmi genislonmosinin bag vermosi miisahido olunmusdur. Novbati
saatlarda sismo tendensiyasi miioyyan qodor longiyir ki, bu da 6z névbasindo
kinetik prosesin ndvbeti intervali kimi doyerlondirilo bilor. Sismenin son
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intervalinda iso stabillosmo miisahido olunur ki, bu da sismonin sonu kimi
doyorlondirilo biler. Qeyd edok ki, “Neft Daslarr” NQCI-don gétiiriilmiis lay
suyu miihitindo sismo sirin suya nisbaton bentonit gilini daha az sisdirmisdir.

Tadqgiqatlarin novbati marhslasi ylingiil piroliz gatrani, bu moahsulun
SAM ilo islonmasindon alinan kompozisiya vo bu kompozisiyanin 6lgiilori 50-
70 nm olan aliiminium metal nanohissociklo islonmosindon alinan torkib ilo do
aparilmigdir. Sokildon goriindiiyli kimi yiingiil piroliz gotran1 hom SAM ilo,
hom do nanoSAM ilo bentonit gilinin sismasini bir ne¢o dofs azaltmisdir ki, bu
da toklif olunan torkiblarin iistiin cohatlorindondir.

Apardigimiz tadqiqatlarin praktiki baximdan bdyiik shamiyyati vardir:
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Sok. Miixtolif dispersion miihitlorde bentonitin sigmasinin todqiqinin naticalori

1. Toklif olunan torkib kollektorlarda olan gilleri sisirtmoyarok, hacmi ge-
nislonms yaratmir vo bununla da, lay miihitinde kegiriciliyin pislosmomasi ii¢iin
ohomiyyatli rola malikdir.
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2. Toklif olunan texnologiyaya osason nanosistemin quyudibi zonaya noqli
hesabina bu zonanin islonmasi vo son naticads quyudibi zonada olan asfalten-qatran-
parafin ¢okiintiilorinin hall olunmasi tomin olunur.

3. fslonilmis nanosistem “Neft Daslar1” NQCI-nin “Pal¢iq pilpilosi” yata-
ginin 1146 sayli meydangasinda yerloson 1331 sayli quyuda totbiq edilmisdir.
Az kegiricilikli gilli laymn quyudibi zonasina tesir effektini artiran nanosistemin
tatbiginden sonra heg¢ bir miirokkablosmo geyds alinmamus va bir il miiddatine 482,0
ton alava neft hasil edilmisdir.
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YHNPABJIEHUE KHHETUYECKNUMH INTPOIECCAMH
B I'TIMHUCTBIX IOPOJAX C MIOMOIIbIO HAHOCUCTEM

9.K.ITAXBA30B, 3.A.KSI3UMOB, K.III. I’KABBAPOBA
PE3IOME

ParonaneHast pa3paOoTKa M SKCILTyaTalys MECTOPOXKACHHH, XapaKTepU3YIOMINXCS C
TEOJIOTHYECKUMH OCJIOKHEHUSIMHU, SIBJISIIOTCS aKTyaJlbHBIMH HAaIlPaBJICHHSIMHU HCCIEJOBAHHH.
Oco0eHHO, /11 MECTOPOXKACHHUH C JJIUTENLHBIM NEPHOJOM JKCIUTyaTallui XapaKTepHbI pas-
JIMYHBIE BUABI OCIOXHEHUH, 00ph0a KOTOPHIX TpeOyeT pa3paboTKy U BHEIPEHNE HHHOBAIIHOH-
HBIX TEXHOJIOTHH, IMO3BOJIIIONINX YIyYIICHHE JKCIUTyaTaI[IOHHBIX IMOKa3aTeJel 3ajekeil Ha
ocHOBe d((ekTa «MaNbIX KOHIICHTPAIM W BO3MYIICHHUI». PeKOMEHIOBaHBI HAHOCTPYKTYPH-
pPOBaHHBIC COCTaBBI IS YIIPABICHUSA W PETYIUPOBAHHUS KUHETHICCKHAX MPOIECCOB, MPOUCXO-
ISIIAX B TIIMHU3APOBAHHBIX KOJIJICKTOPAX, CKIIOHHBIX K HAOyXaHWIO, a TaKKe Tpeaynpexke-
HUIO 00pa3oBaHUA ac(alibTO-CMOJIa-TTapaUHHUCTHIX OTIOKeHHUH. [IpenoxkeHHass HAaHOCHCTEMa
Onaromosryyna Obuta BHeApeHa Ha ckB. 1331 mectopoxkaenus «llamupir munmunscn»y HILY
«Hedt Hammaps» ¢ skoHOMHYECKUM 3()(HEeKTOM 3a c4ET J00BIYM JOTIOJHUTEILHOTO 00bEMa
482,0 TOH B TCUCHHH I'0J1a.

KiroueBble cjaoBa: rivHUCTAs nopoja, KHHETHYECKUI npouecc, NpoHnuacMoCTb, Ha-
HOCHUCTEMA, 3(1)(1)€KT «MaJibIX KOHIIeHTpaHI/Iﬁ u BOSMymeHHﬁ)).
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CONTROL OF KINETIC PROCESSES IN CLAY ROCKS WITH NANOSYSTEMS
E.G.SHAHBAZOYV, E.A.KAZIMOV, K.Sh.JABBAROVA
SUMMARY

Rational development and field development characterized by geological complications
are relevant research trends. Especially, various types of complications are typical for the fields
with a long period of operation. It is a type of control that requires the development and im-
plementation of innovative technologies to improve the operational characteristics of fields
based on the effect of “small concentration and excitation”. Nanostructured compositions for
control and regulation of kinetic processes, occurring in mudded off reservoirs prone to bulk-
ing, as well as for control of formation of asphaltene-resin-paraffin deposits, are recommended.
The proposed nanosystem was successfully implemented in the well no. 1331 of the “Palchig
pilpilasi” field in OGPD “Oil Rocks” with economic impact due to 482.0 tons additional pro-
duction volume in the course of the year.

Key words: clay rocks, kinetic process, permeability, nanosystem, effect of “small con-
centration and excitation”

Redaksiyaya daxil oldu: 14.03.2018-ci il
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MINERAL SULARIN HIDROGEOKIMYOVi PARAMETRLORININ
DINAMIKASININ FAYDALI QAZINTI YATAQLARININ OMOLO9
GOLMOSI iLO QARSILIQLI OLAQOSI
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Filiz faydali qazintilarinin va yeralti sularin yerin tokindo qarsiligh tosirlari naticasindo
sularda makro-va mikro komponent torkib xeyli doracada dayisir, kimyavi elementlorin giiclii
miqrasiya va konsentrasiya proseslari bas verir. Hidrogeokimyavi torkib dayismoasi sularin
temperaturundan, hidrokimyavi xassalorindan filizin tarkibindon, yerlosma saraitindan, hall
olunmasindan va s. xeyli daracada asilidir. Hidrogeokimyavi torkib dayismalari va migrasiya
proseslori yeralti sulari, bu proseslori aks etdiran vacib hidrokimyavi indikator metoduna ¢evi-
rir ki, ondan miixtalif geoloji saraitlorda polimetal, nadir va digar faydali elementlorin askar
edilmasina imkan yaranir.

Acar sozlar: yeralt1 sular, hidrogeokimya migrasiya- konsentrasiya, faydali qazint1 yataqlar

Yeralt1 hidrogeokimyavi qazint1 yataqlarinin oksariyyati yeralt1 sularda
kimyovi elementlorin miqrasiya vo konsentrasiyasi prosesindo yaranir. Odur ki,
belo yataqlarin mongo vo axtaris masalalorinin tokmillosdirilmosinds orazinin
hidrogeokimyavi xiisusiyyotino osas meyar kimi baxmaq olar.

Filiz yataqlarinin tosiri naticasinds yeralti1 sularin mikro-makro kompo-
nentlori, mikrobioloji, iizvi, qaz vo izotop torkiblori doyisilir. Bu doyisikliklor
uygun geokimyovi soraitdo yeraltt sularin miixtolif filiz kiitlosi ilo qarsiligh
olagasindo bas verir. Yataqglarin tosir zonasinda yeralti sularin torkibi kimyovi,
elektro-kimyavi vo bioloji hall olma, sorbsiya-desorbsiya, kation miibadilasi vo
s. kimi aparict proseslorin tosiri altinda su-siixur sistemindo, yuyulma notico-
sindo formalasir. Biitiin bu amillorin birge foaliyysti landsaft omalagalmo zo-
nas1 hiidudunda 6ziinii gostorir. Sular karbon qaz1 (CO,) ilo zonginlosir vo on-
lardan filiz qatisigh siixurlarda minerallara aktiv tosir edon karbonat tursulari,
lizvii maddolor, mikroorganizmlor vo s. yaranir. Bu proseslorin birgs foaliyyati
faydali qazint1 yataglarinin amals golmasing sobab olur. Orazido metal, geyri-
metal, polimetal yataqlart movcuddur. Bu yataglarin hidrokimyovi xiisusiy-
yatlori, yatagin yerlogsma soraitindon asili olaraq miixtolifdir.
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Faydali qazint1 yataqlarinin axtarisinda hidrogeokimyovi metodun totbi-
ginin tarixi ke¢on oasrin 30- 40- c1 illoring tosadiif edir. Filiz yataglar1 zonasinda
sularin torkibinin dyronilmosi A.M.Ovginnikov [3, 4] torofindon toplanib sis-
temlosdirilmis va o, filiz yataglarinin hidrogeokimyavi axtaris metodunun spe-
sifikliyini vermisdir.

Bu metod miixtalif geoloji strukturlarda polimetal, mis, nikel nadir ele-
mentlor, molibden, uran yataqglarinin agkar edilmosino imkan yaradir. Biitiin
landsaft zonalarinda vo dorin qatlarda yeralt1 faydali qazint1 yataqlarinin ax-
tarisinda vo kosfiyyatinda hidrogeokimyovi metodu totbiq etmok olar.

Yeralt1 sularin kimyavi torkibinin formalasma qanunauygunluguna isti-
nad etmoklo, su axini sahasindo kimyovi elementlorin yayillma zonasini, yatma
darinliklorini vo perspektivliyini miisyyonlosdirmok olar. Hidrogeokimyavi
axtaris zamani toplanmis molumatlarin sorhi dyronilon orazinin geoloji quru-
lusu, landsaft amili, yeralt1 sularin tipi, rejimi vo s. xiisusiyyatlori nazars alin-
magqla aparilir. Bu halda noticolori basqa geoloji axtaris islorinin molumatlari
ilo miiqayisa etmak shomiyyatlidir.

Filiz yataglarmin hidrogeokimyovi metodla axtariginin tokmillosdiril-
masindo aktual mosolo su axinlarinda faydali qazinti yataglarinin yayilma
formasi nozoriyyasini igloyib hazirlamaq, hidrogeokimyoavi molumatlarin riyazi
islonmasini tokmillogdirmak, gozlonilon filiz yatagini daha daqiq prognozlas-
dirmaq ii¢iin meyarlar1 aydinlasdirmaq vo onlarin toqribi Olgiilori hagqinda
molumat oldo etmokdir. Bu da suda kimyovi elementlorin toyinedilma meto-
dunun va ¢dl hidrogeokimyavi iglorin tokmillogsmasine daxildir.

Tabii duzlu su ¢ixislart (bulaglar), cox vaxt duz yataqlarinin olmasindan
xobor verir. Duzlu laylarin torkibi ilo onlart hall edon infiltrasiya sular arasinda,
xiisusilo do dayazda dovr edon sularda, aydin korrelyasiya miisahido olunur. Bu da
hidrogeokimyavi mosalolorin izah edilmasins alverisli sorait yaradir.

Darinds yatan sedimentasiya va ya qarisiq (sedimenyasiya va infiltrasiya)
sularinin sinaq materiallarinin gorhi xeyli ¢atinlik térodir. Bu halda suda olan
komponentlorin nisbotindon, suyun izotop torkibindon, eloco do dyronilon
hidrogeoloji strukturun paleohidrogeoloji soraitindon istifado olunmalidir.

Faydali komponentlor sirasina domir-manqan, mis, molibden, volfram,
qurgusun, aliiminium, kobalt, qizil vo s. filiz yataqlari ilo yanasi geyri-filiz ya-
taglari: kimyovi xammal olan dasduz, dolomit, kiikiird, sliso sonayesi li¢iin
kvarsitlor, odadavamli gillor, ¢ini daslar, fosfor, sellolid, torf vo s., alvan vo
bozok daslar, tikinti materiallari: {izliik daslar, travertin, mormorlogmis shong-
dasilari, magmatik monsoali {izliik daslar, sement istehsali liclin material, gips,
goc va s. yataglar da daxildir. Kigik Qafqazin conub-qorb hissosinin zongin tor-
kibli yeraltt mineral sularinin hidrogeokimyovi parametrlorinin dinamikasinin
tadqiqi do regionun faydali qazinti yataglarimin axtarig-kosfiyyatinda, onlarin
monimsaonilmosindo, ehtiyatlarinin prognozlasdirilmasinda vo istismar rejimi-
nin tonzimlonmasinds bdylik rola malikdir.
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Faydali gazint1 yataqlarinin genezisi (omologolmo, monso) vo islonmo
mosalolorinin tohlili, tokmillogsdirmos iisullarinin axtarilmasi, yatagin hidrogeo-
kimyovi xiisusiyyotinin intensiv Oyronilmosi ilo olagodardir. Bu, ayriligda
yatagin hidrokimyavi xiisusiyyatlorinin elmi istiqgamoatdo dyronilmasing sorait
yarada bilor: yeralt1 sularin kimyavi torkibinin formalagsma ganunauygunlugu,
onun orazids inkisafi, sularin daxilinds kimyovi elementlorin miqrasiyasi va s.
Osas diqget su aximinin istigamoting, yataglarin yayilma oreollarina vo hidro-
geokimyovi axtariglarin meyarlarinin islonilmasins yonslmalidir [3, 4, 5, 6, 8].

Filiz yataqlar orazisinds yeralt1 sularin kimyavi torkibinin formalagmasi su-
stixur-filiz sisteminde yuyulma, kimyavi, elektokimyavi va biokimyavi hall olma,
sorbsiya-desorbsiya, kation-ion miibadilosi do bag verir. Bu amillorin bir goxunun
birgs faaliyyati landsaft omologalma prosesinds 6ziinii gostorir. Burada su, karbon
gazi ilo zonginlosir vo ondan karbon tursusu, {izvii maddo, filiz mineralina vo
onunla olagadar siixurlara aktiv tesir edon mikroorganizmlor amalo golir. Bu
tosirin yeralt1 suyun kimyavi torkibino konkret noticasi, asason landsaftin tipindon,
geokimyavi soraitden, siixurun torkibinden, yeralti suyun yatma dorinliyindan,
onun horokatindon va eloca do, suyun siixura tosirindon asilidir.

Oksidlosma soraiti zonasinda baslica proses sulfidlorin oksidlogmosi, holl
olmas1 vo son noticodo téromo minerallarin omolo golmosidir. Kimyavi, biogen
marhalalarin baglanmasi va az miqdar olave maddslorin daxil olmasina sorait
yaranmasi, mikrofloralarin yagama imkanlar1 vo s. oksidlosmo prosesini ta-
mamlayir vo sonra, intensiv reaksiyalarla oslagadar biokimyavi doyisiklik
noticosindo miixtolif tip bakteriyalar yaranir.

Biokimyovi oksidlosmo xiisusiyyatlori Q.A.Zavarzin [4] (1972) vo basqa-
lar1 torofindon Oyronilmisdir. Bu miosllif gostorir ki, mohlulda domir tursulari
olarsa, sulfat tursusunun istiraki ilo mikrobioloji oksidlogsmo bas vera bilor. Bu
asagidaki reaksiya iizro gedir. 4 Fe**+4H'+6S0%; +0,=2Fe, (SO4);+2H,0,
naticasinda domir sulfat oksidi yaranir va hidroliz olunur:

Fe, (SO4)3+6H,0=2F(OH);+3S04+6H"

Ayrilmig kiikiird tursusu hesabina turs miihit saxlanilir, bu da mikro- or-
ganizmlorin aktiv hoyat foaliyyotino sobob olur. Proseslor intensiv oksidloson
sulfidli vo arsen-sulfidli turs sularda metal filiz yataqlar1 formalasdirir.

Belo yataglar Kigik Qafgazin conub-qorb hissasinds yayilmis yeralti hid-
rosferdo genis intisar tapmisdir: Daridagin moshur morglimiis yatagi, Xal-Xal
mis yatagi, Giimiisliiniin qurgusun-sink yatagi, Kotom kobalt yatagi vo b. [3, 4]
g0ro, sorbost yeralt1 sularda misin miqdar1 12 g/1-9 ¢atir. Oksidlogmo soraitindo
bu sularda metallarin konsentrasiyasi asagidaki kimidir (g/1-10): Cu-45,6; Zn-
12,0; Co-3,6; Au—5,5.10'6; As-0,4; Ni-30. Sulfidlorin kifayst godor intensiv
oksidlogsmosi, yer sothino yaxin gilli slixurlar, paragen mohlullarla tomasda
olan, kimyovi vo biokimyavi oksidlosmis maddolords zonginlogmoyo sorait ya-
radir. Filizsiz mineral sular sulfidli mineral sular zonasinda kalsium, magne-
zium, natrium ionlar1 ilo zonginlosir vo nisboton asagi pH-da domir-kalsium
sulfat, magnezium-kalsium sulfat vo s. filiz birlosmolori yaranir [1; 2].
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Sulfid yataqlarinin sular torkibino vo formalasma proseslorino goro sili-
siumlu, karbonatli sulardan vo onlarin yayilma xiisusiyystindon forqlonir. Bu
sularin filiz omologatiron minerallarla zonginlogsmaosi fiziki-kimyovi aginma vo
radioaktiv proseslor noticosindo bas verir. On ¢ox aktiv rolu - temperatur do-
yismosi, su miibadils intensivliyi, suyun ion va qaz torkibi, {izvi maddolor, bak-
teriyalar vo s. oynayir. Filiz amalo gotiron minerallardan lizvii tursular xiisusi
geyd olunmalidir, onlarin holledici gabiliyyati ¢cox yiiksokdir. Sulfidsiz yataq-
larda filiz minerallarinin yeralti sularda uygun elementlorlo zonginlogmasini
sorti olaraq li¢ qrupa bolmok olar: 1. Bor yatagi; 2. Silikat, karbonat vo
miixtolif element oksidlori yataqlari; 3. Radioaktiv elementlor yatagi.

Bunlarin ¢oxu Kig¢ik Qafqazin conub-qorb hissosinin mineral sular1 ti¢lin
sociyyavidir. Sirab mineral su yataginda borun miqdar1 1,14.10-3 g/l arasinda
doyisir, orta qiymot 0,12 g/l-dir. Siiso istehsalinin asas xammali olan silikat
birlogmolori mineral sularin va stixurlarin torkibinde sonaye ohomiyyatli silikat
birlosmolori yaradir (Glimiislii, Salvarti, Nehrom). Radioaktiv elementlor ora-
zinin vulkanogen-¢cokmo siixurlarinda genis inkisaf edib. Bu siixurlarla ola-
godar yeralti mineral sularda radioaktiv elementlorin miqgdar1 100 pkii/l-o ¢atir.

Kigik Qafgazin conub-gorbinin sorqindo, xiisusilo Ordubad qirilma zona-
sinda, tobii elementlor (qizil, glimiis) yeraltt mineral sularda vo kvars
damarlarinda yayilmisdir.

Orazinin iri faydali gazint1 yataglarindan biri Glimiisii qurgusun-sink ya-
tagidir. Yataq paleozoy ¢okiintiilorine monsubdur. Sahods tobii su cixiglar
mohduddur.

Regionun maghur stirms-morgumiis yatagi Ordubad sinklinoriumu sa-
hosindo, Daridaq antiklinal oxunun simal-gorbinds yerlosir. Bu orazids bir neco
tobii mineral su ¢ixislart mévcuddur. Bulaqglar iist tabasirin kampan morto-
bosinin alevrolit, mergel, tuflu qravelit vo qumdasilari ilo alagodardir.

Molibden yataginin hidrogeokimyasi Mehri-Ordubad hidrogeoloji mas-
sivindo yayilmis yeraltt mineral su bulaglariin hidrokimyovi xiisusiyyatino
uygundur. Burada sular iist tabasirin vo eosenin qumdasilari, vulkanogen vo
tufogen siixurlar ilo olaqodardir.

Umumiyyatls, regionun biitiin geotektonik strukturlarinda faydali qazinti
yataqglar1 vo yaxud tozahiirlori mévcuddur. Bunu nozoro alaraq, geotektonik
strukturlarin hidrogeokimyavi parametrlorini tahlil etmok magsodouygundur.

Beloliklo, Kicik Qafqazin conub-gorb hissosinin Naxg¢ivan MR orazisindo
hidrogeokimyavi soraitlo olagodar ¢oxlu filiz yataglart mévcuddur. Bu yatag-
larin oksariyyati yeralti mineral sularin torkibinin dyronilmasi ilo askar edilib.
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B3AUMOCB3b IMHAMUKHU TEOXUMHWYECKHX ITAPAMETPOB MUHE-
PAJIBHBIX BOJI C OBPA3OBAHUEM MECTOPOXXJIEHUU
IMOJIE3HBIX HCKOITAEMBIX

Y.JIOITACAHOBA
PE3IOME

B pe3yiibTaTe B3aMMOJCHUCTBUS MOJE3HLIX HCKOMAEMBIX M MOJ3EMHBLIX BOJ B 3€MHOK
KOpE€ MAaKpO- U MUKPOKOMIIOHCHTbHI CHUJIBHO pa3IM4aroTCs. HpOI/ICXO,HI/IT CUJIbHBIC TPOLECCHI
MUTpallii U KOHUCHTPHUPOBAHUA XUMHUYCCKUX DIJICMCHTOB. N3menenue TUAPOXUMHUYECKOTO
cocTaBa, B 3HAYHUTEJIFHOM CTETICHN 3aBHCHUT OT TeMIIEpaTypbl BOAbI, COCTaBa TMAPOXUMHNYICCKUX
CBOICTB pPyA, MECTOIMOJIOKCHUA, paCTBOPUMOCTH U T.A. H3menenns THAPOXUMHUYCCKOIo COC-
TaBa U MUT'PDALMOHHBIC MPOLECChI MOA3EMHBIX BOJ, OTPAXXArOMIHUC 3THU MPOLCCCHI, ABJIAIOTCA
BAXXHBIM MCTOJAOM THAPOTrCOXUMHNYCCKOTO MHAUKATOPA, IMO3BOJIAA 06Hapy)KI/IBaTL noJimMeTal-
JIMICCKUC, PCAKNUC U APYTUC MMOJC3HBIC 3JICMCHTHI B PA3JIMYHBIX I'COJIOTHUICCKUX YCIIOBUAX.

KiaroueBblie ciioBa: MOA3EMHBIC BO/bI, T'HAPOIrCOXUMUYCCKAss MHUI'palUsA- KOHUCHTpA-
s, MECTOPOKACHUEC MTOJIE3HBIX UCKOIIACMbIX

INTERCONNECTION OF THE DYNAMICS OF THE GEOCHEMICAL PARAME-
TERS OF MINERAL WATERS WITH THE FORMATION
OF SEMI-DISPERSIONS

U.Y.HASANOVA
SUMMARY

The macro- and micro components of the solid earth strongly vary. There occurs severe
processes of migration and concentration of chemical elements. Change in the hydrochemical
content significantly depends on the water temperature, the hydrochemical properties of the
ore, the location, the solubility, etc. The hydrochemical composition and migration processes
of the submersible fluid, reflecting the process of irradiation, are exposed to a major hydrogeo-
geoxic method, allowing to detect polymetallic, crucial and other elemental elements in differ-
ent geological conditions.
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Moaqalads Samur - Abseron kanalimin yenidonqurulmasi va Taxtakorpii su anbarinin
insasiin Béyiik Qafqazin simal-sarq yamacindan axan ¢aylarin illik vo gursulu dovr aximina
tasirina baxilmis, Sugabuledici qurgularin yerlasdiyi kasiklorda ¢ay aximindan istifads amsali
qiymatlandirilmis, ¢caylarin ekoloji aximin kamiyyati tayin olunmusdur. 6,38-25,5%

Acar sozler: Taxtakorpl su anbari, sugobuledici, yaz gursulu dovrii, ekoloji axim, su
ehtiyatlarindan istifado omsali.

Samur-Abseron kanali (SAK) sistemi Respublikada on miihiim dévlot
ohomiyyotli meliorasiya vo su tosorriifatt komplekslorindon biridir. Kanalin
xidmat etdiyi orazido 7 inzibati rayon, Boyiik Baki vo Sumgayit sohorlori yerlo-
sir. Kanal, Samur-Dovogi ovaliginda vo Abseronda toqribon 90 min hektar
meyvo baglari, tiziimliiklor, torovoz vo s. saholorin suvarilmasini, habelo Baki
va Sumgqayit soharloring igmali su verilmasini tomin edir.

SAK-1in Samur ¢ayindan Atacaya kimi uzanan birinci hissasi 1940 - c1
ildo istifadoyo verilmisdir. Kanalin bu hissasinin uzunlugu 110 km, su sorfi iso
26 m’/s toskil edirdi. Bu kanalin, uzunlugu 86.3 km olan ikinci hissosi 1955-ci
ildos istismara verilmis vo onun sonunda Ceyranbatan su anbari yaradilmisdir.

1960-c1 ildo SAK-1n yenidon qurulmasina baslanilmig, onun Qudyalcay
va Valvalagayla kasison hissalarinde alave su gotiirmak {igiin sugobuledicilor
tikilmisdir. Beloliklo, kanalin sorfi artirilaraq monbays yaxin hissads 55 m’/s,
sonunda ise 25 m*/s-ya catdirlmisdir.

ovvoallor, Samur ¢ay1 lizorindoki Hidroqovsagdan gotiiriilon suyun Ru-
siya vo Azorbaycan arasinda boliisdiiriilmosi kegmis SSRI Meliorasiya vo Su
Tosorriifat1 Nazirliyinin 07 oktyabr 1967-ci il tarixli Protokoluna asason apa-
rilirdi. Bu Protokola goro c¢ayin orta illik su sorfinin 75% tominatli gqiymatino
uygun 1749 mIn.m’ suyun 300,0 mln.m’-i Dagistan MR-in (17,0%), 889,1 min.
m’-i Azorbaycan Respublikasmin (50,8%) payma diisiirdii vo 559,9 mln.m-i
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ekoloji magsadlar ii¢lin (32,2%) Samur ¢aymin Hidroqovsaqdan asagi hisso-
sind buraxilirdi [1].

Hazirda Samur ¢aymin su ehtiyatlarinin boliisdiiriilmosi “Azorbaycan
Respublikast Hokumati vo Rusiya Federasiyast Hokumoti arasinda Samur
transsorhod cayinin su ehtiyatlarinin somorali istifadosi vo miihafizosi saho-
sindo amokdasliq haqqinda” 2010-cu il sentyabr aymnin 3-do imzalanmis Saziso
uygun olaraq aparilir. Saziso asason, Samur ¢ayinin su ehtiyatlarinin 30,5%-i
caya ekoloji mogsadlor iiclin buraxilmali, yerds qalan hissasi isa Azarbaycan
Respublikas1 vo Dagistan Muxtar Respublikasi arasinda borabor (34.75%) bo-
liisdiiriilmalidir. Bu iso o demokdir ki, 2011-ci ildon baslayaraq Rusiya vo
Azorbaycan Hokumotlori arasinda baglanmis Protokolun sortlorino osason
Azorbaycan torofi Samur ¢ayindan ovvalki illorlo miigayisodo toxminon 266
mln.m’ su az gotiiriir. Yaranmis voziyyatlo bagli, Samur-Abseron kanalinin su
sorfini sabit saxlamagq, eloca do regionun fasilssiz vo keyfiyyot standartlarina
uygun su tochizatina nail olmagq li¢iin Boyiik Qafqazin simal-sorq yamacindan
axan osas caylarin (Qusarcay, Qudyalgay, Volvalogay vo s.) suyunun bir
hissesinin (orta sulu illords 349.40 mln.m?) kanala 6tiiriilmesi istiqamatinds bir
sira toxirasalinmaz tadbirlar planlagdirilmis v hayata kegirilmisdir [2]:

1.Samur ¢ay1 iizorindoki Bas sugobuledici qurgunun yenidon qurulmast;

2.Bas sugobuledici qurgu kompleksina daxil olan bas sudurulducunun
yenidon qurulmast;

3. Xanarx kanalinin yenidon qurulmasi vo Davagi rayonuna qader uza-
dilmasi;

4.Taxtakorpli cayr iizerinds su anbarinin tikilmosi (Baki ohalisinin su
tochizatin1 yaxsilasdirmaq t¢iin Ceyranbatan su anbarindan olavo yeni su
anbarinin tikilmasi zorurati ilo do baghidir);

5.Yerli ¢aylarin sularinin SAK-a gobul olunmasi iigiin qurgularin ingas.

Yenidonqurma islorinin 1-ci morhslosindo Xanarx kanali insa olunmus-
dur. Baglangicin1 Samur ¢ayindan gotiiron bu kanal Sabran rayonunun Gondov
kondi orazisindo Samur-Abseron kanalina birlogir. Onun imumi uzunlugu 67,2
km olub, baslangicda suburaxma qabiliyyati 36m?/s, sonda iso 25m”/s-dir.

Belalikla, SAK sisteminin yenidon qurulmasi su tominatin1 daha da yax-
silagsdirmigdir: suvarilan saholor genislonmis, Abserona verilocok suyun mig-
dart artmigdir.

Taxtakorpii su anbari.Yenidonqurma islorinin strateji vo iqtisadi oho-
miyyatino gore on mithiim torkib hissalorindon biri Taxtakorpii su anbarinin
yaradilmasidir. Taxtakorpli su anbart Omirxanlicay (Taxtakorpili) hovzosindo
maocradan konarda inga olunmusdur. Su anbarinin asas su monboyi Samur-Ab-
seron kanalidir. Lakin Qusarcay, Qudyalgay, Qurucay, Agcay, Cagacuqecay vo
Valvalogayin su ehtiyatlarinin bir hissosi do Samur-Abseron kanali sistemino
daxil olan Valvalocay-Taxtakorpii kanali ilo Taxtakorpii su anbarina axidilir vo
ya axidilmasi planlasdirilir. Su anbarmim timumi hocmi 268,9 min.m’, faydali
hocmi iso 218,9 mln.m’-dir. Bu su anbarmin insasi, suyun daha tomiz (soffaf)
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sokildo Ceyranbatan su anbarina verilmosino vo bununla da onun émriiniin uza-
dilmasina — lillonmosinin zoiflodilmosino imkan verir. Bununla yanasi, Tax-
takorpii vo Ceyranbatan su anbarlar1 arasindaki yiiksoklik forqi suyun 6z axim
ilo naqgl olunmasina, belalikls, enerjiys qonast olunmasina imkan verir. Belo ki,
ovvoallor Samur — Abseron kanalinin Ceyranbatan su anbarina ¢atdirilmasi {i¢iin
suyun iki dofo nasosla vurulmasina ehtiyac var idi. Taxtakorpii su anbarinda
giicii 25,0 MW olan su elektrik stansiyasi da qurasdirilmigdir.

Taxtakorpii su anbarindan suyun Ceyranbatan su anbarina noqli iiglin
uzunlugu 112 km, su sorfi 40 m?/s olan Taxtakorpii-Ceyranbatan kanali ¢okil-
misdir.

Cay aximinin antropogen azalmasi. Aydindir ki, SAK-1n yenidon qu-
rulmasi ilo slagadar Boyiik Qafqazin simal-sorq yamaci caylarindan su gotiir-
molor bu ¢aylarin tobii rejiming, axim gosraricilorine va ekoloji soraiting tosir-
siz Otligmiir. Asagida bu geyd olunan mosaloloro baxilir.

Orazi caylari, iki qrupa boliinmiisdiir: Sugobuledici qurgularin yerlosdiyi
kosiklords sutoplayict sahosi 600 km*-don bdyiik ve 300 km*-den kicik olan
caylar. Qusarcay, Qudyalgay va Valvalocay birinci qrupa, Aggay, Cagacuqcay
vo Qurucay iso ikinci qrupa aid edilmlsdir (sokil 1). Qusarcayin osas qida
monbayi qar sular1 (50%), Caqacuqcayinki yagis sulart (46%), qalan caylarinki
iso yeralt1 sulardir (38-46%) [3].

Taxtakorpl su anbarini gidalandiran manbalarin sxemi
1:700,000

Samurgay

e

Sarti isaralar

Bamur-ALFeron v Xanacs kansk = Yeniinya edimeg sugetmledicl
(Vehrale-Taxtarkip & bulide) *

s ek Layiho ilo nezens tutulmuy sugebulsdic

Tastakasps su saban = v Mo

— Y BBy inimiy vl

. BagOtrCih quIgular tem Ca it ﬂ_ 2_ 4 8 12 16

Sok. 1. Caylarda Sugebuledici qurgularin yerlori
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Bu ¢aylarin har biri iizorinds hidroloji miisahido montogosi foaliyyot gos-
torir. Bu montogolords geydo alinmis su sarflorinin orta coxillik giymatlori cod-
val 1-doa verilmisdir.

Cadval 1
Hidroloji miisahids mantaqgalarinda (2013-cii ilo kimi) va Suqabuledici
qurgularin yerlasdiyi kasiklorda caylarin orta ¢oxillik su sarflori

Hidroloji miisahido Sugabuledici qurgularm
montaqalarinda yerlasdiyi kasiklorda
Cay - montogo Sutoplaylgl Ortacoxillik su Sutoplaylgl Ortacoxillik su
saho, km 3 saha, km 3
sarfi, m’/s sarfi, m’/s
Qusarcay - 250 4.65 647 4.57
Kuzun
Qurucay — Susay 35.9 0.70 220 0.90
Qudyalcay - >17 7.03 800 6.44
Kiipcal
Agcay — Cek 124 225 240 1.55
Qaracay — Riik 137 2.66 (137) (2.66)
Cagacuqgay - 715 0.85 290 1.25
Rustov
Valvalocay - 454 4.07 628 3.96
Tongialtx

Sugobuledici qurgularin yerlosdiyi kosiklorlo vo hidroloji miisahido man-
togolarinin yerlori iist-iisto diigmiir. Suqgobuledici qurgularin hamist hidroloji
miisahido montoqalorinin agagisinda yerlosir vo buna gora do Suqgobuledici qur-
gularin kasiklorindo sutoplayici saholor daha boyiikdiir. Masolon, Cagacuqgay
liclin sutoplayici saholorin nisbati togribon 4-9 borabordir (cadval 1). Molumdur
ki, Boyiik Qafgazin simal-sorq yamaci caylart hovzolorindo aximin omologol-
mo amillori vo ilk ndvbads iglim amillori hiindiirliiys gors doyisir: sutoplayici
sahonin orta hiindiirliiyli azaldigca, axim da azalir. Bu geyd olunanlar1 nozors
alaraq, SAK-1n yenidon qurulmasi layihasinds Suqgobuledici qurgularin yerlog-
diyi kosiklordos orta ¢oxillik su sorflori qiymotlondirilmisdir. Bu hesablamalar
caylarin orta illik axim modulu ilo sutoplayicit saholorin orta hiindiirliyii
arasindaki empirik olagolors goroe aparilmisdir (codval 1).

Caylar tizorindo Sugobuledici qurgular insa olunduqda caylardan gotiirii-
lon suyun miimkiin migdar1 elo miioyyon olunmalidir ki, macrada ekoloji axim
tomin edilsin. Bunu nozors alaraq, Suqgabuledicilorden asagida ekoloji aximin
qiymoti Azarbaycan Dévlot Su Tosarriifat1 Layiho Institutunda méveud Layiho-
londirmoe Standartlarina uygun olaraq hesablanmisdir (cadvel 2). Bu Standart-
lara miivafiq olaraq caymn minimal orta ayliq axim1 1.0m%/s-don ¢ox olduqda,
ekoloji aximin kemiyyati minimal orta ayliq aximin 75% tominatli qiymatina,
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1.0 m*/s-den az olduqda iss minimal orta ayliq aximin qiymatins barabar qabul
edilmisdir.

Cadval 2
Suqgabuledici qurgulardan asagida ¢aylarin aylar iizra ekoloji axim,
min.m
= I

= —_— —_ 2 e o = =

S| 8|l | |l g| =] 8| | =| 8| =E
Cy |E|lz|S|E|IZ|2|B 52252

- | = < — < | &|o|Z|A

Qusarcay [2.14[1.94|2.14]2.993.082.99]3.08 [3.082.98|2.14|2.07]2.14|30.77
Qurucay 0.4810.4310.48]0.54]10.56[0.54|0.56|0.560.5410.480.46|0.48 |6.11
Qudyalgay [3.62[3.27|3.62|5.02|5.19]5.02]5.19(5.19]5.02|3.62|3.49]3.62|51.87
Agcay 0.16]0.14]10.16]0.36]0.37[0.36|0.37|0.37]0.36|0.16 [0.15]0.16 |3.12
Cagacuqgay |0.32]0.29/0.32]0.20|0.21]0.20{0.21 |0.21]0.20|0.32]0.31[0.32|3.11
Volvolocay [2.0311.84]2.03]2.57[2.65|2.57|2.65|2.65]2.57|2.03|1.97|2.03]27.59

Caylarin ekoloji aximi nazero alinmaqla SAK-in su sorfini artirmaq
maogsadilo yerli ¢aylardan gotiiriilon suyun miimkiin hocminin orta, homginin
75 va 95%-1i komiyyatlori hesablanmis vo codval 3-do verilmisdir.

Cadval 3
Caylarimin Suqgobuledicilorinds miimkiin sugotiirmalorin hacmi, min.m?il
gﬁls,Atzgrclisi Qusarcay | Qurucay | Qudyalgay | Agcay [ Qaracay | Caqacuqgay | Volvologay | Comi
Oraillk e305 11807 [96.56  |41.41 [722 |20.16 8115 |349.40
komiyyot
75% -
tominatli  [61.08 10.62  [70.70 28.99 18.94 64.66 255.00
komiyyot
95% -
tominatli |46.36 6.30 |29.07 22.61 8.59 33.71 146.64
komiyyot

Sugobuledici qurgulardan asagida ¢aylarin orta illik ekoloji axim hocm-
lori (mln.m’) codval 4-do verilmisdir.Bu cadveldon goriindiiyii kimi, ekoloji
aximin komiyyoti 6.38-25.5% arasinda doyisir. ©On kicik qiymotlor Agcay
(6.38%) vo Caqacuqcay (7.88%) ligiin alinmisdir. Artiq yuxarida qeyd edildiyi
kimi, Azarbaycan vo Rusiya arasinda Samur ¢aymnin su ehtiyatlariin boliis-
diirlilmasing aid Saziso gors ¢ayin su ehtiyatlarinin 30,5%-ni ekoloji axim tos-
kil etmalidir. Su ehtiyatlar1 Azarbaycan kimi mahdud olan Qazaxistan Respub-
likasinda quvvads olan normativ sonada goros ekoloji aximin komiyysti 37%
toskil etmolidir [4]. Azarbaycan ¢aylar {igiin tovsiya olunan metoda gora ilin
sululugundan asili olaraq ekoloji aximin komiyyati illik axim hocminin 31.4-
51.4%-1 arasinda doyisir [5].
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Beloliklo, biitiin sugobuledicilordon asagida caylarin ekoloji aximinin
qiymatlari kicikdir vo bu, ¢ay ekosistemlorinin normal faaliyyetini tomin etmok
ticlin kifayot qodor deyildir.

Uzorinds Suqgobuledici olan caylarin illik aximina sugdtiirmolorin tasirini
giymotlondirmok ii¢iin su ehtiyatlarindan istifado omsallar1 (Ki) hesablanmis-
dir. Bu omsal istifado olunan vo real (sorti-tobii) su ehtiyatlarinin nisbotino
barabardir [6]. Ogor, Ki < 10% olarsa, su stresi zoifdir va vaziyyot normaya uy-
gundur; Ki=10-20% - miilayim su stresi hiss olunur v su tominatinin saviyyasi
regionun inkisafini mohdudlandiran amilo ¢evrilir; Ki=20-40% - su stresinin
soviyyasi yiiksokdir vo orazinin dayaniql inkisafi iigiin suya tolobat vo toklifi
nozora almagqla su ehtiyatlar1 tonzimlonmalidir; Ki=40-60% - su stresinin so-
viyyasi ¢ox yiiksokdir, sudan istifado mohdudlandirilmali, su ehtiyatlar ton-
zimlonmoli vo oraziys olavo su hocmi colb edilmoalidir; Ki>60% - su ¢atismaz-
l1g1 regionun inksafi vo ohalinin hayat faaliyyatinin tohliikasizliyi {igiin kritik
amildir.

Sugobuledici qurgularin yerlosdiyi kosiklordo ¢ay aximindan istifado om-
salinin hesablanmig qiymaotlori codval 4-do verilmisdir.

Codval 4
Sugobuledici qurgulardan asagida ¢caylarin orta
illik aximinin azalmasi va ekoloji axim
Sugobuledicido | Sugobuledicido | XM | gy gobuledicido Cay
s s axim v o aximindan
orta ¢oxillik su | orta ¢oxillik axim . gotiiriilon axim o
Cayin ad1 ' . hacmi, . istifado
sorfi, hocmi, 1 hocmi, msalt
m*/s min m/il M 915 | mlnmil omsatl,
m’/il %
Qusarcay |4.57 144.23 30.77 121.3|83.05 58
Qurugay 0.90 28.40 6.11 |21.5[18.07 64
Qudyalcay |6.44 203.2 51.87 |25.5[95.56 47
Agcay 1.55 48.92 3.12 16.38]|41.41 85
Qaracay  |(2.66) 83.95 - - l67.22 80
Cagacuqcay | 1.25 39.45 3.11 |7.88(29.16 74
Valvalagay |3.96 125.0 27.59 122.1|81.15 65
Cadval 4-don goriindiiyli kimi 4 cayin (Agcay, Caqacuqcay, Valvalogay

vo Qurucay) asagi axininda su catismazligi regionun inksafi vo ohalinin hoyat
foaliyyatinin tohliikesizliyi tiglin kritik amildir (Ki>60%). Burada su stresini
artiran amil Taxtakorpii su anbarma olavo su verilmasi liclin sugdtiiriicli qur-
gularin vo nogledici kanallarin foaliyyot gostormosidir. Caydan miimkiin su-
gotlirmanin miqdar ilin sululugundan asili olaraq illik axim hacminin 48.6-
68.6%-1 arasinda doyisir [5].

Qeyd etmok lazimdir ki, daha {i¢ ¢aydan - Qurucay, Agcay vo Qaragay-
dan SAK-a olavo su verilmosi iigiin ¢ayda sugdtiiriici qurgunun tikintisi layi-
hoalondirilmisdir.
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Boyiik Qafgazin simal-sorq yamaci ¢aylarindan Taxtakorpii su anbarina
axidilan su hacmloari ilin gursulu dovriinde gotiiriiliir vo ya giitiiriilmasi plan-
lagdirilir. Ona goro do bu sugdtiirmalorin arazi ¢aylarinin gursulu dovr aximina
tosiri do tohlil olunmusdur.

Son illordo yerino yetirilmis todqiqatlar gostorir ki, miiasir iqlim doyis-
molori soraitindo Azorbaycanin, o ciimlodon Boyiik Qafqazin simal-sorq yama-
c1 ¢caylarinin yaz gursulu dovr aximi azalir [7, 8].

Sugobuledici qurgulardan asagida orazi ¢aylarinin gursulu dovr aximinin
azalmasini sociyyolondiron ¢ay aximindan istifado omsallar1 codval 5-do veril-
misdir.

Cadval 5
Suqgabuledici qurgulardan asagida
caylarin gursulu dovr aximinin azalmasi

n/n Cay- montogo Gursulu dovriin Sugebuledicido Cay aximindan
axim hacmi, gotiiriilon axim istifade amsall,
mln.m’il hocmi, mln.m%il %
1 Qusarcay-Kuzun 102.0 83.05 81.4
2 Qudyalcay-Kiipgal 121.0 95.56 79.0
3 Agcay-Cek 45.0 41.41 92.0
4 Valvalacay-Tangaalti 73.5 81.15 110

Bu codvaldon goriindiiyii kimi, baxilan 4 ¢cayin hor birindon gursulu dovr
aximinin toqriban 80%-don coxu gotiriiliir vo ekoloji axim tomin olunmur.
Valvalogaydan iso tokco gursulu dovrdo deyil, hidroloji rejimin qalan fazala-
rinda olava 7.65 min.m’ su gotiiriiliir.

Natica

Samur - Abseron kanalinin yenidonqurulmasi vo Taxtakorpii su anbarinin
ingsas1 Boyiik Qafqazin simal-sorq yamacindan axan osas c¢aylarin illik vo gur-
sulu dovr aximina ohomiyyatli dorocodo tosir gostormisdir. Caylar lizorindoki
Sugobuledici qurgularin yerlosdiyi kosiklordo illik aximindan istifado omsali
47-85% arasinda doyisir. Gursulu dovr liciin bu raqgom 80%-don artiqdir. Cay-
larin ekoloji aximin kamiyyati illik aximin 6.38-25.5%-ni toskil edir.

ODOBIYYAT

1.9hmoadzados ©.C. Heydor ©liyev vo Azarbaycanin su tosorriifati. Baki: Azornasr, 2003, 216 s.

2.Heydoar Oliyev Samur — Abseron suvarma sisteminin yenidenqurulmasi layihasinin banisidir.
Baki: Miitorcim, 2013, 128 s.

3. PycramoB C.I'., Kamkaii P.M. Bomnsie pecypcrr Azepbarimxarnckoit CCP. baky: 9, 1989, 180 c.

4. Mopssmue B.M. DxocucTeMHBIE pecypchl MMOA3EMHBIX BoJ Ka3axcTaHa: METOHONOTHS OLCH-
ku. // 3Bectus HammonansHott Akagemnn Hayk Pecrryommku Kazaxcran, Cepus reonorun
¥ TeXHHYECKUX Hayk, Ne5, 2014, c¢.47-57.

5.NmanoB ®.A., Pamxabos P.®., Hypuer A.A. Metoxa onpeneneHns SKOJIOTHIECKOTO CTOKA
pex Aszepbaiimxkana. // Bogaoe xo3siictBo Poccun. Ne5, 2017, ¢.90-101.

6. Boanbie pecypebl Poccun u ux ucnonws3oBanue // Ilox pen. mpod. M.A.lllukiomanosa.
CII6.: T'ocynapcrBeHHbI# rugposiorudeckuii nacruryt. 2008, 600 c.

99



7. Mahmudov R.N. Miiasir iqlim dayismalari va tohliikali hidrometeoroloji hadisslor. Baki:
NAA, 2018, 232 s.

8. NmanoB ®.A., I'acanoBa H.U., Araes 3.5. MHoroseTHne konebaHus cToka pex AsepOaii-
JokaHa. // Bonpocs reorpagun, Ne 145, T'unponornueckue usmenenus. M.: Kogeke, 2018,
c.277-284.

BJIMAHUE TAXTAKEPIIMHCKOI'O BOJOXPAHWINIIA
HA CTOK PEK BOJIBIIIOI'O KABKA3A

®.A.MMAHOB, N.C.AJINEBA
PE3IOME

B cratbe paccMoTpeHO BIUSHUE PEKOHCTPYKIMH CaMyp-AOIIEpOHCKOTo KaHalda U
CTpouTeNnbcTBa TaxTakepIMMHCKOTO BOAOXPAHUIIHIIA HAa TOJAOBOH U BECEHHHUH CTOK peK CeBepo-
BOCTOYHOTO cKJIoHa bosbmoro KaBkasa. Y craHOBiIEHO, UTO HHXKE BOJI03a0OPHBIX COOPYKECHUI
K03((UINEHNT MCHONB30BaHUS BOAHBIX PECYpCOB M3MeHsieTcsl B mpenenax 47-85%. Bemu-
YHHA IKOJIOTHYECKOT0 CTOKa peK cocTaBiseT 6.38-25.5% .

KiaroueBble ciioBa: TaXTaKepnI/Ichoe BOJAOXPAHUIINIIE, BOAOINPHUEMHHK, BCECCHHCC
HOHOBO,Z[LG,BKOHOFI/I‘{GCKI/II‘/'I CTOK, K03(1)(1)I/ILII/I€HT HCIIOJb30BaHUs BOAHBIX PECYpPCOB

THE INFLUENCE OF THE TAKHTAKORPU WATER RESERVOIR ON THE
RUNOFF OF THE NORTH-EAST SLOPE OF THE GREATER CAUCASUS

F.A.IMANOYV, L.S.ALIYEVA
SUMMARY
The article examines the impact of the reconstruction of the Samur Absheron Channel
and the construction of the Takhtakorpu water reservoir on the annual runoff of the main rivers
flowing from the north-eastern slope of the Greater Caucasus. It was determined that the use of

the river flow rate varies between 47-85% in the slots where the intake installations are located.
The amount of the environmental flow of rivers contains 6.38-25.5%.

Key words: Takhtakorpu reservoir, intake installations, flooding period, environmental
flow, coefficient of water resource utilization
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Ha paszeumue mypusma 6 I'yoa-Xaumasckom paiione énusem Ha 002amcmeo npupoo-
HO20 MYPUCMCKO-PEKPeayUOHHO20 NOMEHYUANA U dQdexmusHoe Ucnoab3o8anue OAHHbIX 803-
modxcnocmeil. Ocobenno omauyaemcs 6 smom omuowleHuu Iycapckuil paition 6xoosawull 6
cocmae pationa. Ilpupooa, npusnexamenvuvii AaHOwagdm ucpaem 3HAYUMENbHVIO DONb 8
passumuu mypusma u omosixa, a maxace 8 0300pogieHuu. B cmamve paccmompenvt smu u
opyaue npupooHsie akxmopwl, ommeueHvl OP2AHU3AYUSL HECKOIbKUX UHMEPECHBIX IKOMYPO8 U
pocm unmepeca K KypopmHoMY OUu3Hecy.

KaioueBble ciioBa: TypUCTKO-PEKpPEALMOHHBIN MOTEHNAN, JaHamadT, IKOTyp, KypopT,
MO3€MHBIE BOJBI, TyPUCTUYECKHE MapIIPYThI

I'y6a-Xaumasckuii pailoH uMeeT OONbIIONW MPUPOIHBIA TYPUCTCKO-PEK-
pEaIoHHbIA MoTeHIMaN. B TO e Bpems 37ech MHUPOKO Pa3BUBACTCS CETh TY-
PHUCTCKUX OOBEKTOB. DTO MPOUCXOAUT Ha (POHE MOBBILICHUS Ka4eCcTBa )KU3HH U
YPOBHSI COLMAIBHOTO 00ECIICUCHNST HACETICHUS PECIYOJIMKH 32 MOCIEAHUE TPU
JIeCATUIIETUSI He3aBUCUMOCTH. JlaHHAs TEHIEHIMS MPOAOIDKACTCS KaK Pe3ylib-
TaT ULEJCHANPABICHHON COIMAIBLHON TMOJMTUKH, MPOBEICHHON MPE3UIECHTOM
cTpaHbl. B 3T0# cBsA3M 3P exTrBHOI K opranuzanuu orasixa B ['ydoa-Xaumas-
CKOM paifoHe y/JemnsieTcs IOBBIIIEHHOS BHUMAHUE.

B TI'yba-Xauma3ckoM pailoHE yIydlIaeTcss U TPAHCIIOPTHOE OOCITyKH-
BaHMUE. 371€Ch XOPOIIIO pa3BUTa palOHHAS TPAHCIOPTHAs CETh. BeIromHoe reor-
paduueckoe pacroyoKeHHe paiioHa OOBACHSIETCA MPOXOIOM HYepe3 ero Tep-
PUTOPHH aBTOMOOWJIBHBIX MarucTpaeil, a TakKe MPSMBIM JIOCTYIIOM K MOPIO.
Tepputopust pacnojaraeT MHOXECTBOM TPAHCHOPTHBIX INyTeH, B TOM YHCIE
KEJIE3HOTOPOKHBIMHA M aBTOMOOMIIBHBIMHU JOPOTaMH, Ta30IIPOBOAAMH U BOJIO-
POBOJAMH, YTO OUYEHb BAXKHO JUISI TYPHUCTCKO-PEKPEALMOHHON JAEATEIbHOCTH.
B roapl He3aBHCHMOCTH 3aHOBO BOCCTAHOBJIEHA M PACIIMpPEHa TPAHCIOPTHAS
UHPPACTPYKTYpa. ITO B ONPEICICHHON CTENIEHH CTUMYJIHPOBAJIO CO3JAAaHUE B
palioHe HOBBIX PEKPEAMOHHBIX 30H M TYPHCTCKHX IIEHTPOB.
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['y6a-Xauma3ckuii pailoH XapaKTEPU3yeTCs] OTHOCUTEIHHO BBICOKHM KO-
JMYECTBOM MPOBOAUMBIX TYpOB U IPOTYJIOK JUIsl IOCETUTENIEH, TaK KaK 37eCh
UMEIOTCSl OOJIBIITNE BO3MOKHOCTH ISl 3((HEKTUBHON OpraHU3aIMK J10Cyra U
pas3BIIeYeHUs] TYPUCTOB MPH HAIWYMU OOTATBIX MPHUPOJIHBIX U UCTOPUKO-KYIIb-
TYPHBIX PEKPEALMOHHBIX PECYpcOB. B 3TOl CBSI3W B pErMOHE OPraHU3YHOTCS
TYpbl ¥ 9KCKYPCHH Pa3IMYHOIO COAEPKAHUS U XapaKTepa.

I'ycap — onuH W3 mociegHux MyHKTOB CEBEpHOro Mapuipyra, OKpy-
xeHHas ['yOuHckuM 1 XauMa3cKuM pailoHaMu. DTa TOpHas TEPPUTOPUS UMEET
YUCTBIM BO3MyX W SIBISETCA KypopTHbIM paiioHoMm. [lo cpaBHenmio ¢ ['ybOoit
ximMar I'ycapa cyxoit. I'opon I'ycap HaxomuTcs B OKpYXKEHUU 3€IIEHBIX Ha-
caxaeHuil. ['ycap sBIsIeTCS OJHUM M3 CaMbIX 3KOJIOTMYECKHU YMCTHIX, 3€JIE€HBIX
paiioHOB CTpaHbl, 00ECIICUEHHBIX POTHUKOBOI BOAO.[6].

Hammonansueiii mapk [llaxgar urpaet BaxxHyro pojib B JajJbHEHUIIEM pas-
BUTUM TypU3Ma U OTJbIXa U OXBATBIBAET 15 ThIC. TEKTApOB TEPPUTOPHUHM pailoHa.
Oco060 oxpaHseMblii OYKOBOM Jiec 1o Ha3BaHWeM «Anuctad baba» 3anumaer
7 TrekTapoB TeppuTopuu BOIM3M cena Ypea. Bononans! [llaxna6as u Jlaza — ca-
MBbIE MOCEMAEMbIE MECTa JJI1 TYPUCTOB. ECTh BO3MOYKHOCTh IIPOBEACHUS KC-
Kypcuu B ucTopudeckue cena paiiona (I'anpix, Xaspa u Jp.). DKOJIOTHIECKHIA
TYpHU3M SIBIIIETCS MEPCIEKTUBHBIM HANPABICHUEM B 3TOH 30HE. ['OpHbIE macT-
OuIa, TUBDKH, MPEAroOpHbIe jJeca M KYCTapHUKH, a Takke (PPYKTOBBIE Calbl,
BUHOTPAJHUKHN U 3€pHOBBIC 3JIaKH MPUJAIOT 0COOYI0 KpacoTy 3TOMY paioHy.
[Ipupona u mpekpacHbie TpupoaHble NaHAmApTH ['ycapa UrpaioT BaxHYIO
pOJIb B Pa3BUTHUU TypuU3Ma M OTIbIXa B 3TOM pailoHe, 0JaronpusTCTBYIOT OX-
paHe 4eJI0BEYECKOTO 310POBbSIL.

MapupyTsl 3KOJOTHYECKOr0 TYpU3Ma B palilOHE BKIIIOYAKOT CIEAYIOLINE
HaIlpaBJICHUS:

— I'ycapcko-I"azanOynakckoe HampaBiaeHue. CaMbIM TTONYJSIPHBIM U WH-
TEpPEeCHBIM OOBEKTOM B 3TOM MapHIpyTe SBIIsETCS OYKOBBIM Jiec «AJHMCTaH
bab6ay.

— TI'ycapcko-Jlazunckoe HampasieHue. TypuCTBI, ITIyTEHIECTBYIOLIUE B
3TOM HANpPAaBJICHUH, UMEIOT BO3MOKHOCTh MO3HAKOMHTBCS C UCTOPUYECKUMU
NaMATHUKaMU W 00pa3naMy NPHUKIaJHOTO HApOAHOTO MCKYCCTBA Ha TEppH-
Topun cena AHbIX. B KoHIe mMapuipyTra J0oOpaBIIKMCh A0 TOPHOJIBIKHOIO KY-
popta CyBap, T00HUTeNH aNblIMHU3MA MOTYT MOHAThHCS Ha [llaxnar.

—I'ycapcko-Cynypckoe HampaBieHue. B 3ToM HampaBiieHHMH TYpPUCTHI
Moryt nocetuth MaB3oned Illeiixa Jxyneiina B cene Xaspa. Kpome storo,
cieays 1o 3TOMYy MapuipyTy, TYPUCTbl HMEOT BO3MOXHOCTh TTO3HAKOMHUTHCS C
OOBIYasiMU ¥ TPaIUIUSAMH MECTHOTO HaceneHus. Ilocnenuss Touka Mapupyra
—ceno Cynyp, pacnionoxxeHHoe Ha ckiioHax [llaxmara va Beicote 1800 MeTpoB
HaJl YpOBHEM MODsl, B 75 KM OT palilOHHOI'O LIEHTpA.

B Typucrckoii 6aze «CyBap», SBISIOMICHCS CaMBIM Pa3BUTHIM KypOPTOM
I'ycapckoro paiioHa, TypucTaM IIpeajaratorT JBa 3Ha4UMBbIX Typa:

1. ITyremectBue B fApbiaar. [lyremecTBre B 3TOM HalpaBJIeHUU SIBIISIET-
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Cs1 TYPOM Ha €371€ U OPraHU3yeTCs C COMPOBOXKICHUEM CIEUATNCTA 1O AJIBIIH-
HU3MY, a TaK)K€ Bpaya B TEUEHHE OHOTO JHA. BpicoTa Hal ypoBHEM MOps COC-
tasysieT 3500 metpos. IlyremectBue BkItoYaeT y>xuH Ha rope. Ilepen typom
YYaCTHHUKAM MpPEIaraloTcsi He0OX0uMble 000PYI0BaHMS aTbIIMHU3MA.

2. Bropoii mapmpyt HasbiBaeTca Illaxmar. DTOT TpeXTHEBHBIM Typ
TaK)K€ MPOBOAUTCS C Y4aCTHEM MHCTPYKTOpA IO albIMHM3MY U Bpada. Ty-
pHUCTaM TpeIararoTcs MmajaTKi, He00X0uMoe 000pyI0BaHHeE, e/1a.

B I'y6a-Xaumasckom paiioHe UMEIOTCSl MUPOKUE BO3MOXKHOCTH ISl Op-
TFaHU3alUu CIOPTUBHBIX TYPMApPUIPYTOB— I'OPHBIX, MMEMIEXOJIHbIX, BOJAHBIX TY-
POB, a TaK)Ke aBTO-, MOTO- U BEJIOTYpOB. B HacTos1iee BpeMsl TypUCTCKUE KOM-
IIAHWW W OpPraHU3alliM B PETHMOHE OPraHU3YIOT MHOXECTBO TOPHBIX M IElIe-
XOJIHBIX MapIIPYTOB.

Typsl1, npeaaraempie TOPHOIBDKHOM 6a301 «CyBapy, BKIIOYAIOT TOPHBIC
MapipyTsl. B I'ycapckom palioHe eCTh NEPCHEKTUBBI U I IPYIUX CIIOPTUB-
HBIX TYpoB. TypHCTOB MOXXHO MpHUBJIEYb MYTEM IMPOBEACHUS PAPTUHI-TYPOB
no ropHsIM pekam ['ynauamuaii, I'ycapuaii, BenbBenuuaii, [1laGpanyaii. Takue
Typsl paccunTanbl Ha 10-12 genoBek. [Ipu 3TOM HCONIB3YIOTCSI HATTOJTHEHHBIE
PE3UHOBBIE NOIJIABKH U JIOJKH.

boraTelii TypHUCTCKO-pEKpeallMOHHBIM TOTEHIHAIOM, [ 'yba-Xaumaszckuid
paiion AzepOaiijkaHa SBISIETCS MECTOM Pa3BUTHs KaK OTEUECTBEHHOT'O, TaK U
3apyOeKHOTrO Typu3Ma. TeM He MEeHee, HECMOTpPSI Ha UMEIOIIHUICS TYPUCTCKUIN
NOTEHIMAJ, TpeOyeTcss MHOTO YCHIIMK JJIsl Oojiee parMOHAIbHOTO MCIOIb30-
BaHUS 3TUX BO3MOXKHOCTEH M MpPUBIICYEHHS OONBILIEro KOJIMYECTBA TYpUCTOB,
oOecrieyeHus 6osiee BBICOKOTO YPOBHSI OTAbIXa TypucToB. lloamucansl coot-
BETCTBYIOIINE yKa3bl U PACIOPSKEHUS MO0 Pa3BUTHIO cephl yCIyr, TOPrOBIIH,
TOCTHHUYHOTO OHM3HECa U TPAHCIOPTHOW MHPPACTPYKTYPHI B peruoHe. Mepbl
o pa3BUTHIO Typusma B ['yOa-Xauma3ckoM pailoHe OBLIM peaTn30BaHbl WU
IPEIyCMOTPEHBl B NPUHATHIX TI'OCYIAapCTBEHHBIX IMpOrpamMmax, KacaroLIuxcs
TypHU3Ma U CBSI3aHHBIX C HUM OTpacieil, Cpeiu KOTOPBIX ecTh U ['ocynapcTBeH-
Has mporpamMma «A3sepOaiikaHckue KypopTel», ['ocyapcTBeHHas nmporpaMma
M0 pa3BUTHIO KypopToB B AszepOaiimkanckoit Pecy6nuke na 2009-2018 rr. u
ap. [2].

Benytcesa mmpoxomacimtabHbie paboOThl MO CO3/IaHUI0 KYPOPTHOTO KOM-
riekca B ['y0a-Xaumasckom paiione. [IpenycMoTpeHo npuBieyeHne He TOJIBKO
BHYTPEHHHUX, HO TAKXE€ U MHOCTPAHHBIX MHBECTUIMU B Pa3BUTHE KypOPTOB B
['y6a-Xaumazckom paifoHe.

B Hacrosee BpeMs noAroToBKa TOPHOJIBLKHOTO MpoeKTa 1o ropoxay I'y-
cap HaxXOJUTCsS Ha 3aBeplIAOIIel CTaauu. B co3maHuMu AAaHHOTO TOPHOJIBDK-
HOTO KOMILJIEKCa, OTBEYAIOLIEr0 MUPOBBIM CTaHJApTaM, ¢ a3zepOalKaHCKOM
CTOPOHOW TECHO COTPYIHHYAIOT (PPaHIy3CKHE M aBCTPHICKHE CIELUAIUCTHI.
[TonHas sKcIuTyaTalys KOMILJIEKCA TO3BOJIUT CO3/IaHUIO0 HOBBIX pabOYUX MECT.

Haunbosee BaXHBIX MOMEHTOB, KOTOPBIX CIIEAYET YUUTHIBAThH MpH 3P Pek-
TUBHOW OpraHU3aIliu TYPUCTCKON AesTenbHOCcTH B ['y6a-Xaumazckom palioHe
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MOYKHO U3JI0XKHTh CIEAYIOIIHUM 00pa3oM:

* HeOe3pa3NMUYHOE OTHOUICHHE K TYpPHCTCKO-PEKPEalMOHHBIM (TIPHPOJI-
HBIM, HCTOPUKO-KYJIBTYPHBIM) pecypcaM, UMEIOLINMCS B PETHOHE;

* JOCTHXKEHHE JOTOBOPEHHOCTH U COTPYAHHYECTBO CO CTPYKTYypamH,
KOTOpbIE OYyT WM MOTYT OBITh 331€HCTBOBAHBI B IIPOLIECCE;

* mpurianieHue UHBECTOPOB M COBMECTHAs JIEATENLHOCTh MPU HE00XO-
JTUMOCTH;

* pazpaboTKa TOTIOJIHUTENBHBIX MApIIPYTOB BIOOABOK K YK€ UMEIOIINM-
Cs1 OCHOBHBIM MapuUIpyTaM peruoHa ¢ IeJIbl0 OpraHu3aliil MECTHBIX TYPOB;

* oOecrieueHHE CIUCKAa M CXEMBl MECTHBIX TYpOB M JKCKYPCHH st
LIEHTPOB JI0CYyTa [yl UX BELIAHHUS;

* CIIMCOK MECTHBIX TYPOB U SKCKYPCHH B IEHTpax J10CYTa;

* pacmmpenue cepsl pa3BlIeUEHHUH, CO3/1aHUE M MAPKETHHIOBBIN IHap
Pa3IMYHBIX BUJOB TypH3Ma (3KOJOTMYECKOE€, STHHUECKOE, MMO3HABATEIbHOE U
T.J1.) Hapsily € YCIIyTaMu pa3MeIIeHUs U MUTaH!s B LIEHTPaxX OTAbIXa;

* peanm3alys KOMIUIEKCHBIX MEp IO CO3JaHUIO0 TYPHUCTCKOH HHpa-
CTPYKTYpBI B pETUOHE U T..

JleyeOHBIE CBOMCTBA Pa3IMYHBIX BHJIOB MUHEPAIbHBIX BOJ B A3epOaii-
JDKaHEe M3BECTHBI C JIPEBHEHINNX BpeMeH. B Te BpeMeHa HaceleHue He yIoT-
pelIIsiIo JIeKapcTBa M OTHOCHIIOCH K BOJIE, BO3JIyXY U CBETY KaK CPE/ICTBAM HC-
neneHus. B 1peBHOCTH 37€Ch IO MIMPOKO UCHOIb30BAIN PAa3INYHbIE MUHE-
pajbHbIE ICTOUYHUKH U 11eJIeOHbIe BOJIBI pa3HBIX BKYCOB, LIBETOB U TEMIIEPATYD,
UMEIOIIUX JIeyeOHble CBOMCTBA. DTOMY CBHUJAETENIBCTBYIOT COXPAaHUBIIMECS
OacceiiHbl, MOCTPOECHHBIE U3 KAMHEW BOKPYT 3TUX BOAHBIX UCTOYHUKOB.

HbiHe k 1eneOHBIM BOAAM JOMOJHSIOT Ta3, KOTOPbIM IpeJoTBpallaeT
OCEJIaHUE COJIM B €ro COJAEPKAHUHU, MEHSET BKYC BOJABI M IIPOJUIEBAET BO
BPEMEHHU COXPAHHOCTb €€ KauecTBa.

C npeBHux BpeMeH B A3zepOaifjkaHe ¢ J1e4eOHO-TPOPUITAKTUIECKUMU
LEJIMU TaKXe IIMPOKO MCIHOJb3yeTcsl LeneOHas He(Th U BYJIKaHMUYECKas
Ips3b pasHbIX BUIOB. A3epOaiikaH BeKaMHU CIaBHJICS CBOEH 1erneOHOoN
He(Th0, KOTOpas yepe3 LllenkoBblil MyTh HKCIOPTUPOBATIACH B KAYECTBE pell-
koro jekapcrBa. C XIX Beka B pa3HbIX 4acTsAX TEppUTOpUH AsepOaiimkaHa Ha-
YaJy MPOBOJAUThH UCCIEAOBAHUS 10 U3YYEHHUIO NPHPOJHBIX PECYPCOB, MMEIO-
KX JieueOHbIe CBOMCTBA. Pe3ynmpTaThl MpOBENCHHBIX HCclemoBaHui ¢ XX
BeKa OBLIM MCIIOJIB30BaHbBI MPU CO3/IaHWM KypOpTHOU cetn AsepOaiimkana. B
3aBHCUMOCTH OT OJIarONpPHUATHBIX KIMMATUYECKUX YCIOBUH, pa3IMUHBIX MUHE-
pa’bHBIX BOJ, JIEYCOHBIX Tps3eit U 3anmacoB HeTH, ObLTa yCTaHOBJIEHA KITACCH-
duKays KypopTOB, HAXOSIIMXCSA B Pa3HBIX KIMMAaTHUYECKUX 30HAaX AzepOaii-
JDKaHa M UMEIOLIMX OOJbLIOE TepaneBTUYECKOe 3HaueHue, Obla co37jaHa COOT-
BETCTBYIOIIass WHGpacTpykTypa. HOBBI 3Tam B HAay4HOM HCCIIEOBAHUU
KypopToB Havaics ¢ co3nanueM Mucturyra Kypopronornu u ®usnorepanuiu B
1936 rony.

Bo BTopoii monoBune XX Beka B A3epOaiikaHe yxe umenach copMu-
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poBaBLIAsiCAd CETh KypoOpTOB. B 3TOT mepmoa cucremMa caHaTOpUEB, MAHCHO-
HATOB M JIOMOB OTJIbIXa OXBAaThIBajia MMOYTH BCIO TEPpHUTOpUIO A3zepOaiixaHa.
beu co3nanbl HEOOXOAUMBIE YCIIOBUS ISl 0OECIIEUeHUS JICYEHHs U OT/IbIXa B
HaxupiBanckoii ABroHOoMHON PecmyOnnke, AOIIEpPOHCKOM TOTYOCTPOBE, B
[siamxa-Tamxkukena-Teirene, [leku-3aratane, [yma-Typmicy, I'yba-Xau-
ma3-Habpane, JIsHkspan-AcTtape U ApYyrux peruoHax, oOJIaaroluX BBICOKH-
MU JIe4eOHO-KYpOPTHBIMH BO3MOXHOCTsIMU. C 1970 Toma x pa3BUTHIO Kypop-
TOB A3epbaiikana ObUIO yJeneHo ocoboe BHUMaHue. B aToM rogy AGmepoH-
CKHI TIOJTyoCcTpOB, KypopThl Hadraman u Hctucy ObUTH BKITIOUEHBI B CIIMCOK
BaXHEHIINX KypOpTOB COIO3HOro 3HaueHus. B 80-x romax cmneumanbHOE
pelleHre IPaBUTEIbCTBA O PACIIMPEHUH CETH a3epOalKaHCKUX KypOpTOB, B
TOM YHCIIE pean3aluy MaclITaOHBIX MPOEKTOB B Xaumas-HaOpaHckoil 30He,
He ObUIO peann30BaHO M3-3a HAYABIIKUXCS CJIOKHBIX MOJUTUYECKUX MTPOLIECCOB.

[Tocne mpuoOperenust AzepbaliykaHOM HE3aBUCUMOCTH HA4allCss 0COOBIN
dTam B pa3BUTUU KypopTHoro Omsneca. B 2007 romy Ilpesumnent A3zepbaii-
mxaHa Mnpxam AnumeB moamucan pacrnopsikeHue o ['ocymaapcTBeHHOM mpor-
pamMme «AzepOaiikanckue KypopTe». Kpome Toro, B 2009 rony Kabuner mu-
HUCTPOB A3zepOaiixanckoit PecryOinku npuHSUT IOCTAaHOBJICHHUE 00 yTBEPIK-
nennn «O0pasoBoro Ycrara 0 KypopTax».

[Tpubpexnas 3ona Kacrniickoro Mopst mo KITIMMaTH4ecKUM U OaIbHEO0II0-
TMYECKUM CBOMCTBAM JEIUTCS Ha TPU KYpPOPTHBIE 30HBI, OJHOM M3 KOTOPBIX
apisiercs Slnama-I'mnsasu. HaGpaHckuil KypopT, SBJISIOIIEHCS 4acThIO 3TOW 30-
Hbl, OOraT MecYaHbIMH IUBDKaMHU, JecaMd M HOJHO-OpOMHBIMU BOJHBIMU
pecypcami.

B typuctckom paiione [llabpan-I'unssu GyHKIMOHUPYIOIIHUE 03/10POBH-
TENbHBIE LIEHTPBl OTCYTCTBYIOT. TeM He MeHee, psiioM ¢ noceneHueM ['anaan-
ThI, HAXOAIIMMCS BOJIM3U IOT0-3aMaIHOM TPaHUIIbI paiioHa, HAXOIUTCS XOJIO-
HBI UCTOYHHK KaJIbIMEBO-THAPOKapOOHATHON BoAbl. [lo mpemioxeHuio aka-
nemuka ['acana AnneBa ero Takke Ha3wsiBatoT «HadTycus». Ita Boga xapakre-
PHU3YIOTCSl BBICOKOM MHHEpalIM3allel, TaKk KaKk B €€ COCTaBE HaMeudaeTcCs Bbl-
COKasi KOHIICHTPAIMS OPraHUYECKUX coeauHeHHi (5-10 Mr/m), uto siBiseTcs
ONaronpusATHBIM KypOPTHO-JIEUeOHBIM (pakTopoM. Bricokoe conepikanue opra-
HUYECKHUX COCAMHEHUM B BOJIE OKA3bIBACT OTPULATEIBHOE BIMSHUE HA HEKOTO-
pble QYHKIMM OpraHu3Ma, KOTOpPOE, BEpOSITHO, CIeIyeT y4uThiBaTh. B TO ke
BpeMsiI Ha OCHOBE 3THX MECTOPOXJECHHI IOCTPOCH CAHATOPUU IO JICUEHHIO
no4yeyHsIx 3a0oneBanuil. Hactano Bpems mpeoOpazoBaHust 3TOTO MPEIIPUITUSL
B KypopTHO€ yupexJaeHue. OQHAKo, COMIAaCHO HCCIEAOBAHMUAM aKaJIeMHKa
Bb.Bynarosa, Obu1o OBl 11€71€CO00pPa3HO MPOBEACHUE CTPOUTENHLCTBA KPYITHBIX
KOMILJIEKCHBIX KypOpTOB Ha 1,5-2 KM K BOCTOKY OT MCTOYHHUKOB II€JICOHBIX BOJI,
TaK KaK B 3TOH MECTHOCTU pelibed) NMPEeKpaceH U PHUCK OIMOJ3HSA OTCYTCTBYET,
KaK 3TO XapaKTepHO JJIs TEPPUTOPUU QYHKIMOHUPYIOIIETO CAaHATOPHSI.

Hogas ropuas Boxa 6bu1a oOHapykeHa B 1969 rony B ogHON U3 cambIX
M3BICKaHHBIX YIOJIKOB— Ha BEPXHEW CTOpOHE JAepeBHM ['amaantel, Haxonsie-
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rocsi B mpearopHom jecy B 20 kmnomerpax ot lllabpana. Ha tepputopuu neca
oOHapy»XeHbl OOJIBIIIUE 3armachkl CEMU HMCTOYHUKOB 3TOH BOABL. JleOUT BOJBI
coctasisieT 6onee 10000 n/mMuH. ['naporeonornueckue, GU3NKO-XUMHUIECKUE U
OMOXMMHYECKHE HWCCIICIOBAHMS, MPOBEICHHBIC YYCHBIMH, MMOKA3alld, YTO IO
obnapyxenus «Hadrycun», munepanpnas Boma llepennux Kapmat (Tpyc-
KaBell) TI0 CBOEMY COCTaBYy CUHMTAJach €IMHCTBEHHOW B OBIBIIEM COBETCKOM
npoctpanctBe. Tor ¢akT, yTo Boja [amaanTel Mo cOCTaBy CXO0Ka C BOJOU
TpyckaBia, ObUTa TOATBEPKICHA IKCIIEPTAMHU.

BonbmnHCTBO MUHEpAIbHBIX BOJ MO COCTaBY UMEIOT B OCHOBHOM He(-
TsiHOE TpoucxoxaeHue. Hamuune B Bone «[ amaantei» 4,7-7,9 Mr/n Gutyma u
0,3-0,7 mr/m HadTEHOBOW KHUCIOTHI TOJATBEPXKIAACT €€ IMPOUCXOKIACHHE OT
HedTH [5]. Kpome Toro, B ['anaantunckoil Boje copepkaTcs JeTydne (peHosl,
T'YMHHOBBIE€ BEILIECTBA, KUPHBIE KHUCIOTHI, CMOJIBI U T.A. XOTS MHUHEpalIbHas
BoJia «l'aiaanTe» MO CBOEMY COCTaBY OuY€Hb cxoxas ¢ Bojgou «Hadtycus», B
OTJIMYME OT HEe XapaKTepU3YeTCs] MaJIbIM KOJIMYECTBOM BPEIHBIX (PEHOJIOB U
BBICOKHM COJICPKAHHEM IOJIE3HBIX OUTYMOB U HadTaHOBBIX KUCIOT. [lo mMHe-
HUIO MHOTUX YYEHBIX MHUPA, COJEpKaHHE OUTYMHBIX U HATAaHOBBIX KHUCIOT B
MHUHEpaJIbHOM BOJIE MOJIOKUTEIBHO BIUSAET Ha JeueOHblil npouecc. Mcxons u3
3TOro, MOKHO YTBepXkAaTh, uTo [amaantuHckas Boja, Oorartas OUTYMOM H
KHCcIoTaMu HaThI, OoJiee 3HaUYUMa JUIs JieueHusl. UTo KacaeTcss MUHEPAIbHBIX
KOMIIOHEHTOB, B COCTaBe 00EMX BOJ| COAEPKHUTCS T'HIPOKapOOHAT-KaJbIHil-
MarHuii, UMeroIuil MoioKuTeNnbHbIN 3 dekt npu geueHnn. CxogHocts [ana-
anTUHCKON Bonbl ¢ HadTycuHCKON TOATBEpKIACTCS TAKKE HATUIHUEM BBICO-
KOT'O COJIEpKaHus OJIAarOMPUATHBIX C JIEUeOHON TOYKU 3pEHUS HOHOB B BOJIC.

MunepanpHas Boaa «l amaanTel» mpeacTaBiseT coOO0W THAPOKapOOHAT-
HO-KAJIIBIIUEBYIO, XJIOPUIHO-CYJIb()AaTHO-HATPUEBYIO MUHEPAIBHYIO BOAY U
COJIEPXKUT OOJIBIIIOE KOJMYECTBO THAPOCYIb(uaa. ITa Boga 00JagaeT Croco0-
HOCTBIO paCTBOPUTH MOUEBBIC KAMHH OJarofapsi COIep:KaBIIUMCS B €€ COCTaBe
XUMHYEeCKUM BenlecTBaM [3]. [NamaanTuHckas Boja Takke UMEET MPOTUBOBOC-
nanuTeabHoe AeiicTBre. B cBsi3u ¢ aTuM, Boga «l amaantel» oueHb 3P GEeKTUBHA
IpU JICYCHUW 3a00JICBaHUHN J>KEITYHOTO TMY3BIPs, JKEITYHBIX MyTEeH, MOYCUHON
JOXaHKH, MOYEBOTO IY3bIPsi, MOYEBBIBOASAIIUX ITyTeH, MEYCHH, WHOEKIIHA
MOUEBBIX MyTEW U KeNyI0YHO-KUIIEYHBIX 3a00I€BaHUH.

Hanomuuwm, uro akagemuk ['acan AnueB ynensisi o0co00e BHUMaHHE COX-
PAHEHUIO PEIKUX UCTOPUYECKMX W IMPUPOJHBIX NAMATHUKOB B Hall€il CTpaHe.
Axkanemuk mucan: «Uslparrana mproOpena M3BECTHOCTh KaK JIPEBHHUM KYlb-
TYPHO-UCTOPUYECKUM MaMSATHHUKA, TENepb ke KypopT «l amaantel» win «Ybli-
parrana» u3BecTHa rmoj Ha3Banuem «Hadrycus» Azepbaiimxana...».

Kypopt «["anaantei» unn «Yelparraiga» mo cBoemMy MNPUPOJHOMY YCIIO-
BUIO U KJIMMAaTy MpeBOCXOAUT TpyckaBel U Bcex Apyrux KypoproB Kaskasa.
Ectb HEOOX0AMMOCTE U3yueHus U coxpaHeHust Ublparraibl Kak KyJIbTypHOTO U
HCTOPUYECKOTO MaMSITHUKA.
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JlecHble pecypchl UTPAIOT BaXKHYIO POJIb B OpPraHU3AIMH yCIYT OT/bIXa U
neuennu B ['yba-XaumazckoM skoHOMHUYeckoM paiione. 10-11% rtepputopun
SKOHOMMYECKOTO pailoHa MOKphITO jecamMu. Kakmas w3 mpupoOIHBIX JaH[-
ma THBIX 30H TEPPUTOPUU UMEET CBOM OCOOCHHOCTHU JIe4€OHO-03/I0POBUTEIb-
HOTO U TYPUCTCKOTO 3HaueHus. Tak, B PKOHOMHUYECKOM pailoHE HMEIoTCA
clieAyIonme JanamadTHbIE mosca:

* TlomymyCTBIHHBIA JTaHAMA(THBIA TOSC. DTOT IMOSC OXBATHIBAET IOTO-
BOCTOUHYIO 4acTh ['y0a-Xaumasckoro paifona u 1oxHyto yacte Camyp-/leBe-
YMHCKOM HHU3MEHHOCTH. PacmpocTpaHeHHbIe 3/1€Ch CEpO-JIyTOBbIE U cepo-0y-
pble TIOYBBI CIIOCOOCTBYIOT PAa3BHUTHIO MOJIYIYCTHIHHBIX pacTeHuil. OCHOBY
3TUX PACTEHUN COCTABJISIOT Pa3HOBUIHOCTHU MOJBIHU, MAJIEHbKHE KYCTapHUKH
U T.1.

* JlanamadTHRIA TMOSC UIMPOKOJMCTBEHHBIX PABHUHHBIX JIECOB. JTOT
nosic npoctupaercs ot p. Camyp no IllaGpanckoro numana. 31ech Ha ajulio-
BUAJBHBIX JYTOBO-JIECHBIX MOYBaX PACIpPOCTPAHEH JIECONYTOBOM pPAaCTUTENb-
HBII TOKpOB. OCHOBHBIMH JIECOOOPA3YIOIIMMHU BUAaMU SIBJISIOTCS TOIOJB, 10,
BA3 U JIp.

* TunpomopdHblii nanAmadTHEINA MOsAC. DTOT MOSC OXBATHIBAET paiioH
Ar3pioupckoro nmumana B Camyp-/leBeunHCKOW HH3MEHHOCTH. Tak Kak 3Ta
HU3MEHHOCTh MMEET BBICOKYIO HAKJIOHHOCTb, 3/IeChb B HEOOJBIIMX yJacTKax
pa3BUBAIOTCS TUAPOMOPGHBIE KOMIUIEKCHl. OTHOCUTENBHO TTyOOKasi BHYTpPEH-
HSS 4yacTh o3epa Ar3plOMpuyana JHILIEHa pacTUTenbHOCTH. bmmke k Oepery
TPOCTHUKHU TYCTEIOT, IEPEXOASAT K 3apOCIsiM, TPOCTh MOKPHIBAET MOBEPXHOCTD
BOJIBI.

* JlanamadTHEIN TOSIC TOPHBIX IMUPOKOJIUCTHBIX JiecoB. Kak u Ha mpy-
I'HX BbICOTax A3sepOaiipkaHa, JaHamadT TOPHOTO jeca Ha CeBEpO-BOCTOYHOM
ckione bonbpmoro KaBkaza paszgeneH Ha 3 OCHOBHBIE BBICOTHI. [[1s1 3THX 30H
XapaKTEepHbl Pa3INYHbIE U TUIIBI TIOYB U PACTUTENbHBIN NOKPOB. 30Ha HU3KO-
ropHbix JiecHbIX JaHamadToB (ot 500-600 m g0 1000-1200 M) cocTout B oc-
HOBHOM H3 NyOOB M rpaboB. Huskoropusiii necHoil nanamadt I'ycapckoid,
['younckoii u [llabpaHckoil pallOHOB OTIWYAETCS HEOOBIKHOBEHHOW KPacoTOH
U CIIOKOMCTBHEM M IIMPOKO HCIOJIb3YETCA B PEKPEALIMOHHOM NEATEIBHOCTH.
KnumaTnueckn-3k0noruueckre yclioBUs 30HbI JIECHBIX JaHAA(TOB TOP Cpe-
Heil BeicoThI (1000-1800 M) GaronpusTCTBYIOT PaclpoCTpaHEHHIO OyKa Kak
OCHOBHOTO BHJa JepeBa. B necax 3Toil 30HBI pacTeT rpajl, 4aCTUYHO 1Yy0, exe-
BUKAa U JIp. pacTeHHs. 30Ha BHICOKOTOPHOTO JIECHOTO JIaHAIIA(Ta 0XBAaThIBACT
BbICOTHI OT 1800 10 2400 M. DTH Jeca MOCTENEHHO Pa3pylIaloTCs, HA UX MECTE
00pa30BaIMCh JIECONYTOBBIE YYACTKH M CyOalbIMuiCKue Jiyra. 37ech OCHOB-
HBIMH JIECOOOpa3yIOUIMMH BUAAMU JE€PEBHEB SIBISAIOTCS T'pad U BOCTOYHBIM
ny6. B HikHel yacTu 30HBI peolnagaoT OyK, Ha CpeHel mojoce OYKOBBIX U
rpaboBBIX JIECOB MpeodagaeT rpad u a1y0, a Ha BBICOKOW MOJI0CEe — TyOOBBIN
Jec.
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* T'OpHO-JIYyTrOBOM TOSIC. DTOT BBICOKOTOPHBIN JTaHAMA(THBIN MMOSC OXBa-
ThIBaeT ropubie ckIoHbI 1800-2300 M BBICOTHI, a B HEKOTOPbIX yuacTkax 1000-
1200 m (mo 1400 m)BbicOoTHI. CyOanbnuiiCKue Jyra NIMPOKO MPOCTUPAIOTCS B
npeaenax ot 1700-1800 m mo 2300-2400 M BBICOTHI M Pa3BUBAIOTCS HA TOp-
HOJIECHBIX U TPaBSIHUCTO-JIYTOBBIX MOYBAX C OOraToi pacTUTEIbHOCTHIO. 3/1€Ch
B OTACITBHOCTH WJIM TPYINIAaMH BCTpeyaroTcs Ay0, OyK, KyCTapHHUKH MO}OKe-
BEJIbHUKA. 30HA aIBITUHCKHUX JIYTOB TTOKPBIBAET TOpHBIE CKIOHKI 10 3200-3500
M BBICOTBHI.

*HuBanpHO-TeAHUKOBBIN JaHAmadT. ITOT JaHAmadT pacupocTpaHsieT-
csl Ha HEOOJBIINX YYaCTKaX BBIIIE JIMHHS CHETa U 0XBaThIBAET BHICOTHI 3900 M
B paiioHax ropHbiX BepmuH Tydan, bazapmatosto u [llaxnara.

Peanusytorcst mmpoxoMacimitabHble Mepbl 0 CO3JaHUI0 KypOpTOB B
['y6a-Xauma3ckoMm paiioHe. 3UMHE-JIETHUN TypucTckui komruieke «lllaxmary,
KOTOpBII ObuT ocHOBaH B ceHTs0pe 2009 roma ¢ ydactuem mpesuzaenta Wib-
xama AsneBa, SIBISETCA MEPBBIM TOPHOJBLKHBIM KYpOPTOM B MCTOpUHU A3ep-
Oaiimpkana. Komrieke pacronoxxker B 32 kM oT nentpa ['ycapckoro paiiona u B
210 xm ot cronuibl. KoauyecTBO €ro moceTuresied pacTeT M3 roja B TO/I.
Iockonbky Typuctckuii komiuieke «lllaxmar» He sBisercs Je4eOHO-0310pO-
BUTEJIBHBIM YUPEKACHUEM, €CTh HEOOXOIUMOCTh CO3JaHMsI TaKUX KypOPTOB U
U3y4eHHs] BO3MOKHOCTEH MOCTPOMKU JIe4eOHO-03/I0POBUTENIBHBIX ILIEHTPOB
BOJIM3U MUHEPAJIbHBIX HCTOYHUKOB.

B 2004 rogy Obuta yrBepkaeHa «locymapcTBeHHass HporpaMma pas-
BUTHSI peTHOHOB AzepOaiimxanckor Pecriyomuku B 2004-2008 rr.». OcHOBHOM
LENIBI0 MIPOrpaMMbl ObLIO BOCCTAHOBIIEHHME M PEKOHCTPYKIHMS HH(pacTpyk-
Typbl pernoHoB. KiroueBbIMM BOIIPOCAMH TaHHOW MPOTPAaMMBI SIBIISJIUCH pa3-
BUTHE TypHU3Ma B PETHUOHE, IOBBIIIEHUE YPOBHSI KOMMYHAJIBHBIX YCIYT, Ipe-
JIOCTaBIISIEMBIX HACEJICHHIO, 00eCIedeHre 3aHATOCTH HAcelleHUs, pa3BUTHE OT-
paciei TSKEJIONM M JIETKOW NPOMBIIIIEHHOCTEH, YCTpaHEHUE TPYIHOCTEH B
cepe oOpazoBaHus U 3APABOOXPAHECHUS, Pa3BUTHE CEIBCKOTO Xo3diicTBa. B
COOTBETCTBUH C MPOTrpaMMOi ObUT OPraHU30BaH Pl Meponpuaruii. B pamkax
I'ocynapcTBeHHON MpOrpaMMbl COLMAITBHO-3KOHOMUYECKOTO pa3BUTHSL A3ep-
Oaitkanckoi Pecrybnmuku (2004-2008 1r.), yTBepk)AeHHON Ykazom No24
[Ipesunenta Asepbaitmkanckoir Pecriyonmuku ot 11 despans 2004 r., Obutn
IPUHATHl MEPBI 110 BOCCTAHOBJIEHUU KYypOPTOB B OTJEJIbHBIX PErHMOHAX, yKa-
3bIBAJIOCH HA HEOOXOJMMOCTh aJanTallli YPOBHS MPOBOJUMBIX MEp K HOBBIM
tpeboBanusmM [1]. Kak mnokaspiBaeT ONBIT, CaHATOPHO-KYPOPTHOE JIE€YCHHE
OYEHb BAKHO JJIs1 3allUTHI 3I0pPOBbS JIIOAEH. B pe3ynbrare nedenus, npose-
JEHHOTO B 3TUX O3J0POBHUTEJIBHBIX LIEHTPAX, Y NALMEHTOB YCKOPSAETCS IpO-
1ecC peadMIMTaIK, MPEeI0TBpaIIaeTcs Mmporecc o0ocTpeHus Ooye3Hel, ma-
IIUEHTHl WMEIOT BO3MOXKHOCTh BEPHYTbCS K HOPMaJbHOW XKM3HU. Oddek-
TUBHOE CaHATOPHO-KYPOPTHOE JIEUEHHE MHOTOKPATHO YMEHBIIIAET KOJIMYECTBO
ciiydyaeB 00OCTpeHHs! 0OoJe3HEe y B3pOCIBIX W JIeTeH, a TakkKe CIydaeB Bpe-
MEHHOW U MOCTOSIHHON MOTepH paboTOCIOCOOHOCTH MAIlMEHTOB, MPOXOASIINX
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peadMIIUTAINIO B CAHATOPHSIX.

B caHaTOpHO-KypOPTHOM JI€YEHHH OCOOCHHO HYXKAAIOTCS WHBAJIHIIBL,
00JIbHBIE, )KUTETH SKOJOTUYECKH 3arps3HEHHBIX 30H, AETU C OTPaHUYEHHBIMU
BO3MOXHOCTSIMH. HeoOXoIuMO y4YHTHIBaTH CHPOC HAa CAHATOPHO-KYpOPTHOE
JICYEHHUE ITUX KAaTErOpUi HACEJIEHUs IIPU Pa3BUTHUU CAHATOPHO-KYPOPTHOM Ce-
TH, PaCUIMPUTH CETh JETCKUX CAaHATOPUEB M Jarepeil OT/AbIXxa, 00eCHeuuTh Cy-
HIECTBYIOLIUE JETCKUE CAHATOPUU COBPEMEHHBIM 000PYIOBaHUEM, MPUBOAUTD
UX MaTepHaJbHO-TEXHUUYECKYI0 0a3y B COOTBETCTBUU C CAHUTAPHBIMU HOP-
MaMU U MpaBuwiaMu. Takxke He0OXOIUMO CO3/1aTh ONTUMANbHbBIE YCIOBUS IS
MEIUIIUHCKON, TICUXOJIOTUYECKON U COIMAbHON peaduIMTali MaJIOJIETHUX
NAIMEHTOB U JIeTell, UMEIOIINUX OrpaHUyYeHHbIe (pu3nueckre Bo3MOXKHOCTU. K
YHCIly BaXXHBIX 337a4 OTHOCSATCS PEOPraHU3allksl CYIIECTBYIOLIEN CaHATOPHO-
KypOpTHO# ceTu B AzepOaiipkanckoi PeciyOimke, co3anue mpeanpusTuili Ha
YPOBHE COBPEMEHHBIX MEKIYHAPOIHBIX TPEOOBaAHHIA.
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QUBA-XACMAZ RAYONUNDA TURIZM-REKREASIiYA POTENSIALININ
TODQIiQi (QUSAR RAYONU TIMSALINDA)

H.B.SOLTANOVA, G.V.VOLIYEVA
XULASO

Quba-Xa¢maz rayonunda turizmin inkisafina onun tobii turizm-rekreasiya potrnsialinin
zonginliyi vo bu imkanlardan somarali istifado olunmasi tasir gostorir. Rayona daxil olan Qusar
rayonu bu cohotdon xiisusile farqlenir.Qusar yasilliglar, bulaq sular1 ilo yaxsi tomin olunmus
rekreasiya rayonudur. Rayonun tabiati, calbedici landsafti turizmin va istirahatin inkisafinda,
saglamligin qorunmasinda miihiim rola malikdir. Magalada bu va digar tebii amiller arasdiril-
mis, Quba-Xacmaz rayonunda bir neco maraqli ekoturlarin toskiline, kurort biznesino maragin
yiiksolmasi vurgulanmisdir.

Acar sozlor: turizm-rekreasiya potensiali, landsaft, ekotur, kurort, yeralt1 sular, turizm
marsrutlari
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ASSESSMENT OF TOURISM-RECREATION POTENTIAL
OF QUBA-KHACHMAZ REGION
(ON THE EXAMPLE OF QUSAR ADMINSTRATIVE DISTRICT)

H.B.SOLTANOVA, G.V.VALIYEVA
SUMMARY

Development of tourism in Quba-Khachmaz region is based on its natural resources and
their exploitation.

Qusar administrative district, which is the part of Quba-Khachmaz economic region
plays an important role due to its mineral springs, lash green vegetation, unique ecosystems
and landforms.

The author analyzed the physical factors mentioned above and offered recommenda-
tions for several new ecotours and establishment of recreation business.

Key words: tourism-recreation potential, landscape, ecotour, resort, underground
waters, tourism routes

Hocmynuna 6 peoakyuro: 04.05.2018 e.
Toonucano k nevamu: 13.07.2018 2.
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LONKORAN ORAZIiSINDO LEYSAN YAGISLARININ TOHLILI
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Azorbaycan arazisinda Boyiik va Kigik Qafqazin al¢aq hiindiirliiya malik ¢aylarinda va
Lonkaran tabii vilayatinda yagis sulari ¢aylarin hidroloji rejiminda asas rol oynayaraq miixtalif
intensivlikli dasqinlar amoalo gatirirlor. Yiiksok hiindiirliiklii hovzays malik olan caylarda
maksimal su sarfinin formalagmasinda asas yeri qar sulari tutmasina baxmayaraq, bazon
diisan intensiv yagislarin da ahamiyyati boyiikdiir.

Acaq sozlor: Dasqnlar, leysan yagislari, yagis layi, yagis intensivliyi, gursululuq

Dagqin — adoton davamli leysan yagislar vo daglarda qarlarin siirotlo
orimoasi noticosindo bas verir. Dasqin zonasinda bdyiik dagintilarin baslica so-
bobi iso su bandlering, hidroloji qurgulara nohong su kiitlosinin hidravlik zorbo-
lorinin tokanlaridir. Azerbaycan orazisinde sutkaliq maksimum yagintilarin ay-
lar iizro miisahido olunmasi vo meteoroloji montogonin yerlosdiyi hovzolorin
caylarinda maksimum su sorflorinin aylar iizro doyismosi qanunauygunlugu,
demok olar ki, eynidir. Bu hom ayri-ayr1 ¢aylar, hom do rayonlar {izro 6ziinii
dogruldur. Bunu sutkaliq maksimum yagintilar vo onlara uygun su sarflori
arasinda olan olagolordon daha aydin gérmok olar [4].

Dasqin diinyada on ¢ox yayilan tabii falakotlorden biri olub, insanlarin
hoyat vo normal tosorriifat foaliyyotino giiclii ziyan yetirir. Azorbaycanda
dasqinlar yasayis montogolorini, sonaye vo kond tosorriifati miiossisolorini,
yollar1, suvarma sistemlorini, arxlari, sliizlori dagidir [1].

Tadqiqat sahasi: Sutkaliqg maksimum yagmtilar vo maksimal su sorflori
arasinda olagolorin sixligini toyin etmok ii¢lin miixtolif ¢aylarin su sorflori ilo
montogolor iizro yaginti siralart arasinda korrelyasiya omsallar1 hesablanmalidir.

Lonkoran vilayoti Respublikamizin on ¢ox yaginti diison orazisidir.
Vilayatin sorq vo coanub-sarq qurtaracaginin bilavasito Xozor donizi ilo sarhad-
lonmasi vo conubda dagliq orazilorin koskin sokildo sahilboyu zolaga enmosi
Xazar donizi tizerindon gatirilon su buxarinin kondensasiyas1 va naticads bol
yagintilar {i¢lin olverisli sorait yaratmisdir. Burada il orzindo 1400-1600 mm
yagmnt1 diigiir. Q1 movsiimiindos soyuq, yay mosiimiinds oksino, isti temperatur
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soraiti ilo secilon iran dagliq yaylasinin quru koskin kontinental iqliminin Talis
daglarmin iqliming tosiri onun quraqlagsmasina sabab olmusdur vo noticods
comi 300-400 mm yagint1 geydo alinmisdir. Bu da vilayatin conubunda yagin-
tilarin doniz soviyyesindon 500-600 m yiiksokliya qoder artmasina, sonraki
hiindiirliiklordo azalmasina sobob olmusdur. Lonkoran vilaystinin simal vo
simal-sorq rayonlarinin iqlimi Kiir-Araz ovaliginin yarimsshra igliminin tosiri
altinda quraglasmaya moruz qalir vo burada yagintilarin migdari comi 400-600
mm togkil edir. Yagintilar1 bol olan Lonkeran vilayeti six ¢ay sabokosine ma-
likdir vo bdyiik ¢aylar1 osason birbasa Xozor donizino tokiilon ¢aylardir. Mii-
hiim caylar1 Bolqarcay, Viloegcay, Lonkorancay va Astaragaydir. Uzunluguna
vo sutoplayici sahasinin boyiikliiylino goro Bolgarcay birinci yeri tutsa da,
Lonkorancay daha suludur.

Vilayotdo ¢aylarin qidalanmasinda asas yeri yagis sular1 tutur. Bu sobob-
don do yagntilarin rejimi ilo slagadar respublikanin diger caylarindan forqli
olaraq gursulu dovr qis foslindo (illik aximin 60-65%-i), on az axim iso yay
faslindo (iyun-avqust aylarinda comi 3-5%) miisahids edilir [9,11].

Azorbaycanin on riitubatli bolgasi olan Lonkoran vilayatindo yay quraq
kecdiyindon bitkigiliyi suvarmasiz inkisaf etdirmok miimkiin deyil. Lakin
homin dovrdo ¢aylarda axim hocmi okin sahalorinin suya olan tolabatini1 6domir.
Bu sababdon do vilayotds suvarma iigiin su ehtiyati yaratmaq zorurati vardir.
Vilayotdo ¢ox sayda kigik su anbarlar1 vardir (Xanbulan, Lovain vo s.) [9,11].

Umumiyyatlo, dasqin vo sellor uzun tarixi dovr orzindo eyni tosorriifat
foaliyyoti kimi dyronilmisdir. Lakin sel vo dasqin aximlarini forglondirmok la-
zimdir. Bazon faza rejimi kimi bas veran dasqinlara sel hadisasi kimi baxilir [8].

Dasqinlar cay hovzoasinin yerlosdiyi orazinin fiziki-cografi, iglim soraitin-
don asili olaraq caylarda rejim fazasidir vo bu il orzindo esasen yaz-payiz
fasillorindo bag verir. Miistosna hallarda ayri-ayr1 dovrlords do ola bilar [2].

Sellar ¢ay sular1 olan vo olmayan darslords gafloton yagan siddatli yagis-
lar vo ya temperaturun artmasi ilo qisa miiddotdo siirotlo oriyon qar sulari
hesabina yaranir. Sel va dasqin aximlarini forglondiran asas cohatlordon biri da
odur ki, sel aximlarinda gotirmo asinma materiallar1 daha ¢ox istiinliik toskil
edir vo sellorin 1 m’® su kiitlosinin toxminen 65-70%-i gotirme materiallar1 |,
galanini iso su kiitlosi togkil edir. Dasqinlarda iso bu oksinadir [5,8].

Umumiyyatlo, dasqmn dévriinde aximi amalo gatiran hor bir monbanin
(yagis, gar, qarisiq sular) rolunu miioyyon etmok {i¢iin on sado vasitolordon biri
axim hidroqrafin1 qida manbalorino gora parcalamaqdir. ©gor bu dévrde qar
sularinin da rolu boyiikdiirso onda qarorimo prosesini oks etdiron termik tohlil
do aparilmali, qar va qrunt sular1 ayri-ayriliqgda hesablanmali va yagis sularinin
payr miioyyonlogdirmolidir. Bu kimi todqiqatlara misal olaraq A.N.Vajnov,
L.A.Vladimirov, S.H.Riistomov, R.M.Qasqay vo digor alimlorin Qafqaz cay-
larinda yagis dasqinlarinin dyronilmosi istiqgamotindo apardiglar todqgiqatlari
gostormok olar [6,7].

Tadqgiqat metodlari. Caylarda yagis dasqinlar1 noticosindo omolo golon
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maksimal aximin qiymotlondirilmosi ¢ox miirokkob prosesdir. Onlar geyri-
miintozam va yiiksak siiratla kecirlor. Dasqinlar ¢ox vaxt bdyiik oraziys yayil-
masa da ¢ox diskret formada genislonirlor. Biitiin bunlar dasqinlari, xiisusilo do
onlarin piklorini qeyd etmayi catinlogdirir va naticads yalniz onlar ke¢dikdon
sonra izlorino miivafiq olaraq maksimal su sorflori toyin edilir [11,13].

Yagis dasqinlarinin formalagmasi giirsululuq aximin formalagmasindan
forglonir. Osas rolu diison yagislar- onlarin xarakteri vo davamiyyati oynayir.
[k névbado yagslarm yagdigr orazi, miiddeti, {imumi miqdari, orta vo maksi-
mal intensivliyi osasinda onlarin omolo gotirdiyi dasqinlarin miqyasi miioyyon
olunur. Biitlin bunlardan asili olaraq dagqin amols gotiron yagislardan on tohlii-
kolisi leysan (intensivliyi 10-20mm/ saat-dan yiiksok olmaqla comi 2-4 saat
davam edir) yagislaridir. Bu miiddat arzindo 100-150mm yagint1 diiso bilar vo
naticado arazisi 100-200 kv.km-dok olan ¢aylarda yiliksok dasqinlar omolo golir.
Daha uzun miiddat orzinds (3-5 giin) yagan vo kicik intensivliya (2 mm/saat-
dan agag1) malik olan yagislar daha genis oraziys yayilsa da onlardan omolo go-
lon dasqinlarin maksimumu leysan yagislarla miiqayisads asagi olur [12, 13,
14].

Yagislarin axim amals golmasinds rolunun inteqral gostaricilorindan biri
axim omsalidir. Bu omsal ya biitlin diison yagislara nisboton, ya da yalniz axim
omologatiron yagislara nisbaton asagidaki diisturlara asason miioyyan edilir:

h
o I (1)
h
o=
H-H,
burada h-yagis aximi lay1; H-diison yagintinin layi;; Hb —iso aximim omalo
golmoyo basladigi yagis layidir [14].

Hyp —komiyyatinin giymati torpagin riitubatlik doracaesindon asili olaraq
yaxs1 riitubotliyo malik torpaq ortiiyli olan meso zonasinda 0-5mm, quru tor-
paqda is9 30-40mm-don yiiksokdir.

Axim omsalinin gqiymoti meso zonasinda torpagin baslangic riitubstindon
asili olaraq 0,4-0,5 vo daha yiiksok; meso-¢ol orazilords 0,1-0,3; quru torpaqda
is9 sifiradok azala bilor.

Yagis dasqinlarinin maksimal su sarflorinin hesablanmasi1 zamani istifade
olunan diisturlar aximin genetik nozoriyyosino asaslanmaqla empirik reduksion,
son intensivlik vo ya hocm xarakteri dasiyirlar.

Reduksiya diisturlar1 osas parametrlordon biri kimi sutoplayicinin saho-
sini nazards tuturlar. Bu zaman maksimal aximin sutoplayicinin sahasine osa-
son reduksiyasi (azalmasi) belo hesablanilir:

00,
Q, = o (T) O-ao-bo-qF/lﬁ (3)

2)

burada Q- hesab1 tominatli maksimal su sorfi;
q200 — 1%-tominatli ani maksimal axim modulu (200- kv.km-9 gatirilmis)
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F- sutoplayicinin sahasi;

n- reduksiya doracasinin gostaricisi;

8, —golliik omsaly;

Op — bataqliq amsal;

dq - dagliq orazilords oo parametrinin hiindiirliiklo doyismasini gostarir;

Ap — 1% tominatdan hesabi tominata keg¢id omsali.

Molum oldugu kimi, hor hansi su obyektindo yagis dasqinlar1 miisahido
molumatlar1 oldugda 6lgma va ya su balanst hesablamalari asasinda, olmadiqda
is9 alinmig imumi qanunauygunluglar asasinda toyin olunur [6,14].

Genetik yanagsmada yagmntilarin axima ¢evrilmosi, onlarin yamaclar vo
maocra iizra horokati qanunlarini tohlil edon fiziki modellar islonilir. Bu zaman
diison yagintinin baslangic itkisi, yerli fiziki-cografi amillorin yagis sularinin
axima tosiri homin modellor torafindon nozars alinir [15].

Yagintilarin axima ¢evrilmoasina olduqca ¢ox sayda amillor tosir etdiyin-
don vo onlarin hamist barado lazimi molumat olmadigindan ayri-ayri hovzo-
lorin imumi xtisusiyyatlorini 6ziinds aks etdiran eksperimental modellardon do
istifado edilir. Bunlar H.Befani, Y.Vinoqradov, R.Mahmudov vs s. todqiqat-
c¢ilarin islorinda oks olunmusdur [13].

Bu aximin zaman-mokan corcivasindo doyismosi ganunauygunluglarini
Oyronmakls yagis dasqinlarinin miixtolif tominatl xarakteristikalarinin toyinino
osaslanan statistik metodlara da genis imkan yaradir.

A.Q.Ivanenko gostorir ki, yagis aximin hesablayarkon istifado olunan
sutkaliqg maksimum yagintilarin ayri-ayr1 mantogoalor iizro qiymatlori bir-birin-
dan ciddi forglonmasine baxmayaraq, onlarin orazi iizro optimal hamarlasdiril-
masindan alinan orta komiyyatlori foza segmoloring osason qruplasdirmaq olar
[15].

Yagmtilara goro yagis dasqinlarin1 qiymotlondiron metodlarda ilk névbo-
do hovze iizro yagintinin orta qiymati, onlarin torpaga hopan hissasi, das-
ginlarin formalagsmasinda istirak edon effektiv yagintilar, onlarin transformasi-
yas1 miioyyon edildikdon sonra hidroqrafin ordinatlar1 hesablanir.

Intensiv yagmtilara dair todgiqgatlara rus alimlori vo digor xarici 6lkalorin
miitoxassislarinin osorlorinde genis yer verilir. Bu tadqiqatlar arasinda leysan
yagislarin davametmo miiddoti ilo intensivliyi arasindaki olagolorin tohlilino
dair isloro daha ¢ox rast golmok olar [13].

Yagisin yagdigr miiddst orzindo onun intensivliyi fasilasiz olaraq doyisir.
Buna goro do praktiki hesablamalarda ovvoaldon miioyyon edilmis zaman
intervali (davamiyyat) ii¢iin orta intensivlik toyin olunur [13].

Yagis sularin1 konarlagdirmaq vo ya ¢aylarin maksimal hesabi sorflorini
hesablamagq ii¢iin miixtolif zaman intervallarinda 7 (dq) on boyiik yagis lay
Ht (mm) vo yagisin an boyiik intensivliyi ¢ = H/t hagqinda molumatlardan
istifado olunur [10].

Bu xarakteristikalar pliivioqrafin - 6ziiyazan yagisdlgonlorin gostaricile-
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rini statistik tisullarla iglomoklo toyin edilir. Bu {isullar1 korrekt totbiq etmok vo
etibarli naticolor aldo etmok iiclin miisahido siralarinin uzunlugu 30 ildon az
olmamalidir.

Yagis intensivliyinin pliiviograflarin mslumatlarina asason toyin olunmus
giymatlori grafik vo ya diisturlar soklindo iimumilosdirilir vo miisahido molu-
matlart olmayan orazilords yagis sularinin konarlasdirilmast hesablandiqda is-
tifads edilir [6,10]:

_ A _ 20%q50(1+Clgp)
q=7= o 4

Asagida Lonkoran orazisindo yerloson Zonal meteoroloji miisahido mon-
togosi ligiin miixtolif davamiyyotli yagis intensivliklorinin azalma siralari
(cadval 1) vo onun tominat ayrisi (sokil 1) toqdim olunmusdur

Cadval 1
Lankaran arazisindo miixtalif davamiyyatli yagis intensivlklorinin azalma
siralari (Zonal mantaqasi)

Yagisin intensivliyi, mm/doq (t-davamiyyet, doq)

Ne t=1 5 10 20 40 60 90 =150 P%

1 4,9 7,97 12,82 | 25,63 52,99 63,77 66,26 66,26 3,7
2 3,1 7,89 11,54 19,23 26,89 34,03 43,02 54,26 7,4
3 2,2 7,37 9,82 14,66 20,46 26,94 33,96 44,73 11,1
4 2,05 5,12 8,6 13,28 20,14 234 32,42 41,81 14,8
5 2,05 4,7 6,82 12,14 19,93 22,5 32,22 39,84 18,5
6 1,6 3,95 6,34 10,48 16,54 22,01 28,77 34,72 22,2
7 0,98 3,64 6,13 9,88 14,71 21,58 27,84 34,64 25,9
8 0,95 3,51 5,2 8,16 13,65 18,35 26,35 32,72 29,6
9 0,79 3,5 5,06 8,13 11,7 15,82 20,89 29,08 333
10 0,72 3,35 4,71 7,31 10,84 14,85 18,49 28,69 37,0
11 0,7 3,12 4,65 6,83 10,59 13,39 18 27,7 40,7
12 0,67 3,1 4,4 6,54 10,03 12,64 15,01 27,29 44,4
13 0,62 2,8 4,32 6,17 8,72 11,12 14,72 23,68 48,1
14 0,52 2,6 3,7 5,95 7,85 10,5 14,68 20,09 51,9
15 0,5 2,1 3,65 54 7,78 9,83 14,42 18,72 55,6
16 0,42 1,94 3,32 5,32 7,42 9.4 11,96 16,91 59,3
17 0,37 1,85 32 5,26 7,19 8,98 11,78 16,5 63,0
18 0,37 1,8 2,84 4,85 7 8,85 10,78 15,2 66,7
19 0,36 1,6 2,7 4,75 6,83 8,76 10,35 14,93 70,4
20 0,32 1,6 2,65 4,2 6,81 8,73 9,65 13,95 74,1
21 0,32 1,55 2,6 4,04 6,5 8,17 9,37 12,59 77,8
22 0,27 1,35 2,6 3,84 5,66 7,7 9,07 10,73 81,5
23 0,27 0,91 1,6 24 3,93 5,13 6,76 9,7 85,2
24 0,25 0,8 1,16 2,25 3 4,06 6,63 9,63 88,9
25 0,16 0,74 1,14 1,66 2,66 3,6 4,5 6,65 92,6
26 0,08 0,4 0,8 1,2 2 2,8 4 6,3 96,3
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Sak. 1. Lonkoran orazisindo miixtolif davamiyyatli yagis intensivliklorinin tominat oyrilori
(Zonal montoaqasi)

Yagis aximlarinin formalagsmasinda mesolorin tosiri bir ¢ox fiziki —
cografi amillorlo miioyyan olunur: srazinin timumi riitubatliliyi, relyef, torpaq —
gruntlar, hovzonin hidrogeoloji qurulusu. Sutoplayicinin relyefi, xiisusilo onun
yiiksaklik movqeyi, arazinin yiiksakliyinin doyismasi, meyllilik, arazinin parga-
lanmasi, yamacin somti yagitinin paylanmasinda vo dasqinlarin formalasma-
sinda shomiyyatli rol oynayir. Yagis dasqinlarinin xiisusiyyatlorina relyef ele-
mentlorinin tosiri keyfiyyot vo komiyyot soklindo dyronilir [1]. Lonkoran tobiati
orazisindoki ¢ay hovzolori boyilik miqdarda mesoliklori ila secilir. Allargay cay1
istisnadir. Burada mesolor 5% toskil edir [9].

Hovzonin torpaq vo geoloji sortlori ilk novbodo leysan yagislart zamani
stizlilmo prosesing tosir edir vo torpaq — qrunt riitubatliliyin yeralti toplanma-
sidir. Leysan yagislar1 zaman1 amola golon yagis dasqinlarinin baglangic vo ye-
kun itkisi torpaq — qrunt riitubatliliyindon, litoloji torkibdon vo hévzonin geo-
loji qurulusundan asilidir [12].

Hovzonin orta hiindiirliiyliniin artmasi ilo gar sulari ilo gidalanmanin oho-
miyyati do artir. Lonkoran Mugan1 vo Talis rayonundaki ¢aylarla miiqayisado
Lonkoran rayonundaki c¢aylarda 500 — 1000 m hiindiirlikkdo garla gidalanma
artir. Talig rayonunda qrunt sulari ilo qidalanmanin artdig1 yerlordo qar sulari
ilo gidalanma da ciizi artir. Lonkoran tobioti orazisindo yagintilarin inversiyasi
hovzaonin orta hiindiirlityinden asili olan yagis aximinin hocminin doyisme-
sindo asas sobablordan biridir [11].

Noatica. Atmosfer yagintilarinin soth aximlarinin yaranmasina tasiri giic-
liidiir. Belo ki, iglimin istilosmosi zaman1 atmosfer yagintilarinin azalmasi bas
verir ki, bu da sath aximinin yaranma prosesino monfi tasir gosterir. Eyni za-
manda, atmosfer yagintilarinin uzunmiiddotli dévr orzindo az diismosi torpaq-
qruntun nomliyini todricon azaldir ki, bu da dasqn axim itkilorinin getdikco
artmasina sobab olacagq.
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Hoqigoton do diison yagintilarin yiiksok su omolo gotiro bilmosi yalniz
onlarin davametmo miiddotindon deyil hom do yagintilarin diismo intensiv-
liyinin suyun torpaga hopma intensivliyindon ¢ox oldugu miiddstin, yoni axi-
min omala galdiyi suverma dovriiniin uzunlugundan da asilidir.

Yagis dasqmlarmin yliksokliyi dasqin omologotiron yagintilarin inten-
sivliyi vo davamlilifi, yamac vo cay yataginda qagis miiddoti, eyni zamanda
baslangic vo imumi yagis aximinin itkisi ilo miioyyon olunur.

Yagis aximina bitki Ortiiyliniin tosiri holo do miibahisali qalmigdir. Meso
bitkilori yagintinin itkisino vo paylanmasina tosir edir (xiisusilo buxarlanmaya
vo toplanmaya). Mesolor dasqinlarin qalxma intensivliyini zsiflods bilor vo
eyni zamanda dasqinin davamliligini azalda bilor.

Azorbaycanin dag c¢aylar1 hovzalorinde sutkaliq maksimum yagintilarin
omolo golmosi, onlarin zaman-mokan corcivasindo inkisafi, caylarda dasqinla-
rin amalo golmasinda rolunun tadqiqi dasqinlarin tesir edacayi sahalorin miiay-
yonlasdirilmosi vo miivafiq miihafizo todbirlalirinin hoyata kecirilmoasi {iciin on
miihiim masololordondir.
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BO3/IEVICTBUE JINBHEIA HA ®OPMUPOBAHUE HABOJJHEHUI
B PEKAX JIEHKOPAHH

A.P.MATEPPAMOBA, A.A.HYPUEB
PE3IOME
IOro-Boctounas yacth JIGHKOPaHBCKOW MPOBUHIIMH SBJIICTCS CaMbIM OCaIOYHBIA Tep-
puropueil B pecrrydianke. OCHOBHYIO POJIb HTPaeT KOJIUYECTBO OCAIKOB - XapakTep U MPOI0II-
JKUTEIHHOCTh. HaBOJHEHNE XapaKTepHBI ISl pEK 3TOI 30HBL, 1 B OCHOBHOM HaOIIIOIAi0TCS B

BECEHHEN W OCCHHHUU nepuog roaa. CTOK JIMBHSI 3aBHUCHUT OT BJIAXKHOCTH, JIUTOJOTHYCCKOI'O
COCTaBa U re0JIOTUICCKOT0 CTPOCHUA OacceitHa.

KiaroueBble cioBa: maBOAKH, JIMBHCBBIC OCaIKH, CIIOK 0CagKOB, HHTCHCUBHOCTb
JOXKIA, ITOJIOBOAbS

IMPACT OF HEAVY RAINS TO THE FORMATION
OF FLOODS IN LANKARAN RIVERS

A.RMAHARRAMOVA, A.A.NURIYEV
SUMMARY
South-east of Lankaran region is the most precipitated area in the country. Rainfall, its
character and duration play the main role here. Floods are the regime phase of rivers which
depend on climatic and physical-geographical conditions. This mostly occurs in spring and
autumn. Rainfall depends on the geological structure of the basin, the land and the lithological
composition.

Key words: floods, rain intensivity, heavy rains, rainfall
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LONKORAN TOBIi VILAYOTININ iQLIiM SORAITI, AQROIQLIM EHTiYATLARI
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Moagqalada Lonkaran tobii vilayatini formalasdiran iqlim amillari, aqroiqlim ehtiyatlart
va tabiatdan istifadanin yaratdigi problemlar tahlil olununr.

Acar sozlor: aqroiqlim, sitrus meyvagiliyi, cirklondirici inqridiyentlor, meteoroloji
amillor, toravaz, iqlim, dolu, termik rejim, quru ¢ol

Azorbaycan orazisi miixtalif iqlim tiplorine malik oldugundan burada
riitubatli subtopiklordon miilayim iglimodok aqroiqlimin inkisafi ti¢lin hor ciir
tabii gorait movcuddur. Qeyd edok ki, kond tosorriifatinin inkisaf saviyyasi tobii
ehtiyatlardan no doracado somorali istifado edilmasindon asilidir. Belo ki, Lon-
koran tabii vilayatinin aqroiqlim goraiti imkan verir ki, mévcud iglim ehtiyat-
larim1 maddi-ehtiyata ¢evirmoyi bacaran tosorriifatgilar onlardan diizgiin isti-
fado etmokls okingiliyin mohsuldarligini xeyli artirsin. Aqroiglim ehtiyatlarin-
dan somorali istifado edilmasi burada tosorriifat sahalorinin miiasir toloblors uy-
gun sokilds aragdirilmasina vo aqroiglim ehtiyatlarinin yenidon qiymatlon-
dirilimasins imkan verir.

Aragdirmalar gostarir ki, respublikamizda miihiim kond tosorriifat1 mah-
sullarinin istehsal olundugu regionlardan biri Lonkoran tobii vilayotidir. Azor-
baycan orazisinin 65%-o qodori subtropik soraito malikdir [6]. Bu baximdan
istehsal olunan ¢aym 70%-i, torovozin 59%-i, sitrus meyvalorinin 100%-i, ye-
tigdirilir. Lonkaran tobii vilayati 61ko orazisinin 7,36%-ni togkil edir. Vilayatin
relyefi osason dagliq vo ovaligdan ibarotdir. Relyefi iglim, o ciimlodon aqroiq-
lim soraitinin formalagmasina bilavasito tosir edir [2, 8].

Lonkoran tobii vilayatinin iglim ehtiyatlarinin, meteoroloji elementlorin
saciyyasi, iglim kond tasorriifati baximinda dyronilmosidir.

Molumdur ki, arazinin iglimin asas gostaricisi olan yagintinin bol oldugu,
cox hissasinda yagintilar1 barabor paylanan miilayim isti iqlim tipi yayilmigdir.
Vilayaetin yiiksok dagliq orazilorindo ¢ox kicik bir sahads soyuq, Qizyurdu da-
gindan simalda, doniz saviyyasindon 1000 m-dak yiiksaklikdo yerlogon dagara-
s1 ¢okokliklordo yayr quraq kegon yarimsohra vo quru ¢ol iglim tiplori ya-
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yilmigdir [1,7].

Riitubatli subtropik zonada yerloson orazi bol giinos enerjisi vo istilik alir.
Lonkoran ovaliginda iimumi giines radiasiyasmin illik miqdar1 130 kkal/sm?-o
yaxin, doniz soviyyesindon 300-400 m yiiksokdo 125-128 kkal/sm*-dir. Osil
subtropik zonada torpagda canli bioloji proses gedir. Belo ki, isti ilo tomin-
olunma, bitkilorin qislamasi va riitubat soraiti 9sas rol oynayir [3, 5, 10].

Qeyd edok ki, todgigatin asas mogsadi vo qarsisinda duran vozifo kond
tasarriifatinin miixtolif sahalorinin inkisaf etdirilmasi iiciin tobii ehtiyat monbe-
lorindon diizgiin istifado edilmasidir. Bunun {iciin oarazinin tobii ehtiyat monbo-
larindon biri hesab edilon giinagli giinlorin vo saatlarin davamiyyet miqdarin-
dan diizgiin istifado olunmasi kimi maosalolorin hoall edilmasi qarsiya ¢ixir.
Mohz buna gora dos basqa tinsiirlor kimi giinagli saatlarin davamiyyat miqdari-
nin da hortorofli todqiq edilmosi boyiik shomiyyot kosb edir. Ciinki giinosli
saatlarin miqdarinin az va ya ¢ox olmasi bilavasits orazinin aqroiqlim goraitinin
inkisafina tosir gostoron osas amildir. il orzindo orta hesabla vilayotin ovaliq
hissasinda 85-89 tutqun giin miigsahids edilir. Vilayotds havanin orta illik tem-
peraturu ovaligda 13-15°C yanvarin orta ayliq temperaturu 3-5°C, iyulda 24-
26°C toskil edir [2, 6, 7].

Agqroiqlim soraitino tosir gostoron digor amillordon biri do orazido
yagintilarin paylanmasidir. Lonkoran vilayatinin conub-gorqi respublikada on
cox yagntili diison orazidir. Burada ¢oltik¢iliyin inkisafi ticlin olverigli sorait
vardir. Orazido 1400-1600 mm yagint1 diisiir.

Lonkoran tobii vilayotindo kiiloyin illik orta siirati boylik deyil. Qisda
kiiloklor asason dag-dors xarakterli olur [7]. Fyon vo quru kiiloklor ilin soyuq
dovriinds isti vo quru hava gotirmoklo sociyyalonirlor. Fyon vo xiisusilo quru
kiiloklor kond tosorriifatina monfi tosir gostormoklo olverissiz hava soraiti
yaradirlar [9].

Qeyd edok ki, orazinin torpaq Ortiiyliniin humus gatinin inkisafi burada
mohsuldarliga tosir gostorir. Belo ki, aqrotexniki todbirlor gézlondikdo ¢omon-
gohvayi torpaglardan hom domya, hom do suvarma soraitindo taxil, {iziim, to-
rovoz vo bostan bitkicilorinin yliksok mohsuldarligini oldo etmok miimkiindiir.
Comon-bataqliq torpaqlarin bir qismi taxil, torovoz vo bostan bitkilori altinda
istifads olunur.

Bir sira olverigli miinbitlilik gdstoricilori ilo yanasi Lonkoran vilayotindo
kond tosarriifatina yararli torpaqglarin bir qismi eroziyaya, sorlasma vo sorakot-
logmo proseslorine moruz qalmigdir.

Lonkoran tobii vilayatinin aqroiqlim soraitini vo ehtiyatlarini todqiq
etmok ii¢ilin ilk ndvbado kond tosarriifatinin miixtalif saholorinin iglim ehtiyat-
larina olan tolobini giymotlondirmok lazimdir. Orazinin aqroiglim sociyyasini
vermak iiclin vegetasiya dovriinlin uzunlugu va isti ehtiyatlarini, riitubat ehti-
yatlarini vo bitkilorin riitubatlo tomin olunmasini, qislama soraitini gqiymotlon-
dirmoys imkan veron gostaricilordon istifado edilir. Eyni zamanda kond
tosarriifatina zoror vuran tohliikoli atmosfer hadisalori todqiq olunur.
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Okingilikdo isti ehtiyatlarini giymatlondirmok {i¢iin oan ¢ox 0°,5°,10° vo
15°-don yiiksok temperatur comi mohfumlarindan istifado edilir.

Orta sutkaliq temperaturun 20°-don ke¢mo tarixi Goytopado mayin 27-do
oldugu halda , Lonkaranda iyunun 3-da, Astarada iso mayin 31-no diisiir.

Lonkoran tobii vilayotindo kond tosorriifati iiglin tohliikoli atmosfer
hadisalarindan biri do dolu vurma hadisasidir.

Meteoroloji elementlarin iqlim xarakteristikalari

Kiilok. Ilin isti dovriindo, may ayindan baslayaraq Azorbaycanin algaq
dagliq rayonlarinda termik minimumunun yaranmasi sobobindon quru sothi
stirotlo qizmaga baslayir. Bu 6ziinii sutkanin gilindiiz vaxtlarinda daha aydin
gostarir, belo ki Xozorin orta vo asagi hissalori todricon qizmaga baslayir vo
olagali sakilds yiiksak tozyiq sahosinin saxlanmasina imkan verir. Conub his-
sado ilin isti dovriinds iistiinliik toskil edon oks barik sistemlorin qarsiligli tosiri
musson tipli sirkuliyasiyanin yaranmasina sorait yaradir. Bunun naticosi kimi
Lonkaran rayonunda musson tipli kiiloklor 6ziinii gostorir. ilin biitiin isti dov-
riindo danizdon asan canub-sorq va sorq kiiloklori iistiinliik toskil edir. lin so-
yuq dovriindo oks tosvir yaranir: Xozor donizi vo Azorbaycanin algaq dagliq ra-
yonlarinin miixtalif derocods soyumasi naticasindo barik tozyiq sahalorinin oks
giymatlori geyd olunur, bels ki doniz {izorinds-al¢aq, quru iizorindo-yiiksok; bu
da qurudan donizo ason gorb vo simal-qorb kiiloklorinin iistiinliik togkil etmo-
sini miimkiin edir. il orzindo Lonkoran-Astara rayonunda dag-doro va brizlarlo
olagoali olan gorb, simal-qorb vo conub-sorq kiiloklori tistiinliik togkil edir. Bu-
rada siirati 0-1m/s va 2-5m/s olan hakim kiiloklor 80% toskil edir, siirati 15m/s
olan kiilaklar iso ¢ox nadir hallarda geyd olunur. Giiclii kiiloklor vo qasirgalar
simal kiiloklori ilo bagl olub, qisamiiddatli olur vo soyuq hava kiitlolorinin da-
xil olmasina imkan yaradir. Cox nadir hallarda giiclii kiiloklor qorb istigamotdo
miisahido olunurlar. Qigda Lonkoran-Astara rayonun otraf orazilorindo musson
tipli sirkuliyasiya ilo slagoli olaraq gorb vo simal-qorb kiiloklori tistiinliik toskil
edir. Ilin bu dovriindo qorb vo conub-qorb kiiloklori miisahids olunur. Yazda
conub-gorq kiiloklari hakimdir. Faslin ikinci yarisinda qarb istiqamatli kiiloklor
geyd olunur. Bu kiiloklorin tokrarlanmasi osason sahil sirkuliyasiyalar1 ilo
olagadardir. Payiz foslindoki kiilok rejimi yay foslindoekindon forglonir. Bunun
osas sobobi Giinos radiasiyasi axinin azalmasi vo tez bir zamanda soyuq hava
kiitlasinin daxil olmasidir. Atmosfer proseslori bir qodor aktivlesir. Lonkaoran-
Astara rayonun otraf orazilorindo gorb vo simal-qorb istigamaotli kiiloklor {is-
tiinliik toskil edir. Payizda giiclii kiilok vo qasirgalar ¢ox az hallarda miisahids
edilir [6, 9, 11].

Havanin temperatur rejimi vo paylagdirilmasi asasan respublika arazisi vo
onu ohato edon rayonun relyef xiisusiyyatlorindon asilidir. Relyef formalarinin
xarakterlori sutkaliq temperatur forglori ilo qiymatlondirilir ki, bu da giindiizlor
havanin qizmast va gecolor soyumasinin yiiksokliklor {izorindo ¢ox az mona
kasb etmasina baxmayaraq, daralor vo ¢cokakliklar iizorindo miithiim shomiyyat
kosb edir. Daha intensiv soyuma soyuq hava kiitlolorinin daxil olmasindan
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sonra bas verir, ¢okoklik orazilori iizorindo durgunluq kimi qiymotlondirilir.
Azorbaycanin termik rejimino daha bir faktor da 6z tosirini gostorir, bu da sa-
quli istigamotdo hava kiitlosinin horokoti ilo baghdir. Xiisusilo dagliq rayon-
larda onun rolu daha boyiikdiir.

Lonkoran rayonunda orta illik temperatur 14-14.5° C arasinda toroddiid
edir. llik hava temperaturunun paylasmasi xarakteristikas1 ilin dévrlorindon
asili olaraq 6z rejimini hoyata kegirir. Orta temperaturun aydan aya doyismosi
respublikanin miixtalif rayonlarinda eyni ciir olmur. Sahil zonalarda donizin te-
siri ilo orta temperatur yanvar vo fevralda demok olar ki eynidir, lakin miixtolif
illords iso fevral yanvardan soyuqdur. Homginin, sahil zonalarda yaydan payiza
dogru temperaturun asagi diismosi gecikir. Lonkoran zonasi ii¢iin aylara goro
havanin orta ayliq va ilik temperatur paylagsmasi asagidaki kimidir:
[-3,1°%11-4,1°1I-7,0% IV - 11,5° V - 17,6° VI - 22,5% VII - 25,7°; VIII
—24,9% IX - 20,8% X — 16,2° XI - 10,3°% XII — 6,0°% illik — 14,1°.

Cadval 1
Lonkoranda temperaturun sutkaliq amplitudu
Lonkoran | Aprel | May | Iyun | Iyul Avqust | Sentyabr | Oktyabr |
<4° 9 3 4 2 5 18 23
4-8° 33 24 21 19 21 34 33
9-12° 35 51 54 50 46 36 40
>12° 23 22 21 21 28 12 4

[lin miixtolif dovrlorindo ayri-ayri sinoptik proseslorin ¢oxalmasidan
asili olaraq havanin orta ayliq temperaturu bu ayin orta ¢oxillik gostaricilorin-
don asasli suratdos forglonir.

Havanin riitubatliyinin olagoli sokildo bdliisdiiriilmosi vo hor bir fasil
ticlin biitiinliiklo eyni deyil, on ¢ox riitubatli giinlor (80% vo daha ¢ox) Lon-
koran-Astara bolgosindo miisahido olunur. Uzun illor orzindo Lonkoran zona-
sinda aylara géro 80% vo daha ¢ox olan riitubatli giinlorin say1 asagidaki kimi-
dir: I — 19,6 giin.; II — 18,6 giin.; III — 19,4 giin.; IV — 12,8 giin.; V — 5,6 giin.;
VI - 1,8 giin.; VII - 0,8 giin.; VIII - 2,9 giin.; IX — 6,9 giin.; X — 14,6 giin.; XI
— 20,2 giin.; XII — 20,3 giin.; illik — 143,5 giin [6].

Respublika orazisindo yagintilarin diismosi hava kiitlolorinin doyismasi
ilo baghdir. Lonksran rayonu Xazor donizino yaxin olmasi vo orazinin conub
bolgado yerlosmaosi ilo havanin riitubot torkibi ohomiyyatli dorocado coxdur.
Xoazor donizinin conub-qarb hissesinde yagmtinin ¢ox olmasinin osas sobab-
lorindon biri respublikanin conub bolgosindo yerlogsmasi vo termik rejimin ¢ox
yiiksok olmas1 habelos, su buxarinin iistiinliik toskil etmosidir. ikinci bir sobab
iso sildirimli Talig daglarinin orazinin conub hissoni ohato etmosidir. Donizo
yaxinligi, olverisli yarimqapali dag sistemindo yerlosmasi xiisusiyyotlori ilo
yanasi conuba uzanan yolla sorhodlonmosi , simal, simal-sorq vo sorqdon diison
bol yagintis1 soyuq hava Kkiitlolori ilo miiqayisadas, sinoptik proseslorden asili
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olaraq ilin soyuq dovriindo diismosi orazido daha olverisli hesab edilir. Xozor
donizinin mussonlart hiss olunacaq doracads yagint1 formalasdirmaq imkanina
malik deyildir. Bu da onunla izah olunur ki, burada bol yagintilar yayda deyil
(¢ox az yagint1 diisiir), sentyabr ayindan may ayina kimi diisiir, baxmayaraq ki,
donizdon sorq vo conub-sorq kiiloklori osir. Bununla da, doniz 6zliiyiindo osas
sobab deyil, asas halledici rolu arazinin fiziki-cografi soraiti ( enlik, orografiya
vo s.) vo atmosferin {imumi sirkuliyasiyas1 oynayir. ilin soyuq dévriinds bol
yagint1 digor rayonlardan forqli olaraq bura daha ¢ox diisiir. Xozorin conub-
gorb hissasing kiilli migdarda yagintinin diismosi sinoptik soraitindon asilidir,
bu da simal vo simal-gsorqdon kiitlovi hava kiitlalorinin daxil olmasina imkan
yaradir, bunun da qarsilifinda conubdan vo gorbdon yiiksok dagla ohato olun-
masi1 burada yalniz ilin soyuq dovriinde yagintinin belo ¢ox diigmosine sabab
olur, xiisusilo do payizda, oksino olaraq ilin isti dovriindo yagintinin dorhal
azalmasi sinoptik soraitin doyismaosi ilo olagadardir ki, bu da simal-sorqden
soyuq hava kiitlolorinin daxil olmasini dayandirir. Lonkoran toxminon ilin 10
giinii garla ortiilii olur.

Buludlulug aydin hava soratinin tutqun hava soraiti ilo avoz olunmasi
zamani hom frontal, hom do hava kiitlalorinin harakoti naticasindo bas verir.
Buludluluq timumilikdo sutkaliq doyismoyo malikdir. Kosison orazisi olan ra-
yonlarda havanin saquli konveksiyasina imkan yaranir vo yayda timumi bu-
ludluluga goro maksimum buludluq giiniin 2-ci yarisindan sonra, aydin hava
soraiti iso axsam saatlarinda miimkiin olur. Sahil orazilorindo vo diizonlik
rayonlarda ilin fosillorindon asili olmayaraq on ¢ox buludluluq sohor saatla-
rinda miisahido olunur. Qis aylarinda sutkaliq doyismo daha az hiss olunur.
Lonkoranin asag1 buludluluga goro tutqun giinlorinin say1 (aylara gora): I — 9,7
giin; II - 10,4 giin.; III - 6,8 giin.; IV — 4,4 giin.; — 2,8 giin; VI - 1,3 giin.; VI —
1,6 giin.; VIII — 2,5 giin.; IX - 5,7 giin.; X — 9,4 giin.; XI — 11,7 giin.; XII -
11,4 giin.; il- 81,6 giin.[6]

Duman va Tufanlar. Lonkoranda ildo 21-40 giin arasinda dumanlar mii-
sahido olunur. Lonkoran rayonunda dumanin 6ziinomoxsus yayilma xiisusiyyati
var. Lonkoran rayonunda dumanli giinlorin orta ayliq vo illik giymotlori: I — 4
giin.; I — 3 giin.; Il — 6 giin.; IV — 4 giin.; V — 3 giin.; VI - 0,3 giin.; VII - 0,03
giin.; VIII - 0,2 giin.; IX - 0,3 giin.; X — 0,8 giin.; XI — 2 giin.; XII — 3 giin.; il
— 27 giin. Dumanlarn illik doyigsmasi 6ziinii aydin gostarir, o illik buludluluq
vo yaginti ilo iist-iisto diisiir, osason timumi faktorlarla da miimkiin olur ki, ilin
soyuq dovriindo sinoptik proseslorin koskinlogmosi buludlulugu vo yagintini
artirir, yayda dagliq rayonlarda konvektiv proseslorin boyiik miqyasda genis-
lonmasi kondensiyasiya saviyyasinda fasillik doyisma va s. kimi hallar ola bilar.
Umumi faktorlarm tosirindon basqa, dumanin illik gedisino yerli soraitlo bagh
bas veran proseslar do tosir edir. ©On az dumanin davamiyyat miiddati diizonlik
vo sahilyanm1 rayonlarda miimkiin olur. Lonkoran rayonunda on ¢ox dumanli
giinlor onun conub hissasinda 1000 m-dan yiiksok arazilords gqeyd olunur. Lon-
koran iiciin ilin soyuq dovriindo daha ¢ox advektiv dumanlar xarakterikdir. Tu-
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fanlarin yaranmasi kond tosorriifatinin bir ¢ox saholorino, xiisusilo do aviasi-
yaya pis tosir gostarir. Tufanlarin yayilmasi arazi relyefinin xiisusiyyatlorindon
vo atmosfer proseslorinin tosirindon asilidir. Cox az hallarda tufanlar Azorbay-
canin sahil zonalarinda bas verir ki, orada orta illik tokrarlanma 5-10 giindon
artiq olmur [6, 7]. Lonkoranda da tufanli giinlor 5 giindon 15 giino kimi olur.
Tufanli glinlorin sayini artiran asas sabab ilin isti dovriinds arktik denizlordan,
Skandinaviya vo Qrenlandiyadan golon soyuq hava kiitloloridir. Tufanlarin
faaliyyati daha cox ilin isti dovriinds (aprel-sentyabr aralifinda) miisahids olu-
nur. On ¢ox tokrarlanma may-iyunda geyd olunur. Lonkoranda aylara goro orta
tufanl giinlorin sayt: I — 0 giin.; II — O giin.; IIT — 0,2 giin.; IV — 3 giin.; V-6
giin.; VI -5 giin.; VII - 2 giin.; VIII — 1 giin.; IX — 1 giin.; X — 1 giin.; XTI - 0,2
giin.; XII-0 giin.; il 19,4 giin. Lonkoranda tufanin sutka orzindo miimkiin olma
hallar1 %-1a: Sutka vaxti: 01-07 s. 07-13 s. 13-19 s. 19-01 s. Miimkiin olmasi:
20,15, 40, 25 [6].

Lonkoran aerodromunda aviasiya hava prognozunda istifado olunan bozi
qaydalar:

1) atmosfer yagintilar1 — may ayindan avqustun ortalarina kimi, az ya-
gintili hava soraiti, daha ¢ox yagint1 sentyabrdan mart aymna kimi olur;

2) kiilok - ilin isti dovriindo - conub-gorq vo sorq, ilin soyuq dovriindo
garb vo simal-qorb kiiloyi. Giiclii kiilaklor (15m/san), qisamiiddatlidir simal is-
tigamatli olur. Qarb istigamatli giiclii kiiloklor ¢ox az hallarda olur. Qisda gorb
va conub-qarb kiilokloari giiclonir. Payizda giiclii kiiloklor cox az hallarda olur;

3) havanin temperaturu — minimum temperatur yanvarda 0-3°C, mak-
simum iyulda 25-27°C;

4) qar ortiiyii il orzindo 10 giin miisahido edilir;

5) buludluluq — daha ¢ox buludluluq ilin fasillarinden asili olmayaraq
sohor saatlarinda miisahido olunur. Qis aylarinda sutkaliq doyismo elo do hiss
olunmur. Asagi buludlu giinlerin saymin maksimum qiymaoti oktyabrdan may
ayina kimi miisahids olunur, iyun-avqust araliginda asagi buludluluq 2 giindon
artiq olmur;

6) Dumanlar - ilin soyuq aylarinda daha tez-tez miisahido olunur, mak-
simum — martda 6 giin. lin soyuq dovriinds daha ¢ox advektiv dumanlar xa-
rakterikdir.

7) Tufanlar — tufanlarin foaliyyati daha ¢ox bu araligda miisahids olunur
(aprel — sentyabr, maksimum may-iyunda )[7,9] .

Olko igtisadiyyatinda hoyata kegirilmis iqtisadi islahatlar, regionlarin
sosial-iqtisadi inkisafi istigamotindo aparilan todbirlor, sahibkarligin inkisafi
sahosindo goriilon islor 6z miisbat noticolorini vermoyo baslamisdir. Belo ki,
2004-2014-cii illordo Lonkoran iqtisadi rayonunun iimumi mohsul buraxilisinin
hocmi 2,7 dofs, adambasina diison iimumi mohsul buraxilisinin hocmi isa 2,5
dofo artmisdir. 2014-cii ildo iqtisadi rayonun 6lko ohalisinin 9,2 faizini togkil
etdiyi halda, mohsul vo xidmatlorin iimumi buraxilisinda xiisusi ¢okisi 1,7 faizo,
sonaye mohsulunda xiisusi c¢okisi 0,19 faizo, kond tosorriifati mohsulunda
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xiisusi ¢okisi 23,3 faizo, parakondo omtoo dovriyyasinds xiisusi ¢okisi iso 6 fai-
zo boarabar olmusgdur. Adambasina diigon iimumi mohsul 61ko iizro orta gostori-
cidon asagi olmusdur. Belo ki, 2010-cy ildo adambagina diison {imumi mohsu-
Iun hocmi 6lko iizro 4398,9 manat oldugu halda, iqtisadi rayonda bu gostarici
828,4 manata, o climlodon, Astara rayonunda 940 manata, Cslilabad rayonunda
933,4 manata, Lerik rayonunda 623,7 manata, Lonkoran rayonunda 843,4 ma-
nata, Masalli rayonunda 832,7 manata, Yardimli rayonunda iso 491,5 manata
barabar olmusdur. Bu da 6lkado neft sektoru ilo slagodar sahslorin iistiin in-
kisafi ilo olagodardir. Qeyd etmok lazimdir ki, 2003-2009-ci illor orzindo
Astara rayonunda iimumi mohsulun buraxilisinin hocmi 3,4 dofo, Colilabad
rayonunda 2,4 dofo, Lerik rayonunda 2,5 dofo, Lonkoran rayonunda 2,8 dofo,
Masalli rayonunda 2,9 dofs, Yardimli rayonunda 2,4 dofs artmigdir.

Olkodo son illords iqtisadi artim yiiksok olmusdur. Neft vo qaz hasilat1 vo
onunla slagadar sahalorin 6lkonin timumi daxili mohsulunda payinin artmasi vo
bu saholorin iso asason Baki sohorindo yerlosmaosi iqtisadiyyatda diger rayon-
larin, o ciimlodon Lankoaran iqtisadi rayonunun paymin asagi olmasina gatirib
cixarmigdir. Xozorin Azorbaycan sahillorindo yerlogon vo ekoloji voziyyato
monfi tosir gostoran yasayls montogolorindon biri do Lonkoran gohoridir. Sta-
tistik molumatlara gora rayonun shalisinin 29%-a qodar sshords, 71 %-o qadori
iso kondlords yasayir ki, bu da orazido urbanizasiyalasma prosesinin kifayit
godor long getmosini gostarir[1,2,4]

Lonkoran inkisaf edon sonaye rayonu olub sohordo sorbost balansda 27
sonaye miiossisasi vo respublikada olan bir ne¢o iri sonaye miiossisaslorinin fi-
liallar1 foaliyyat gostarir.
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Sak.1. Lonkeran sohari tizrs atilan tullantilarin illor iizro gedisi

Aparilan tohlillor gostarir ki, sonayenin inkisafl 1970-1980-ci illorde daha
stiratli getmis, bu dovrdo giiclii sonaye potensiali yaradilmisdir. Yerli xam-
malin emalina osaslanan yeyinti mohsullar1 sonayesi rayonun iqtisadiyyatinin
on miihiim saholorindon biridir. Regionda iimumi sonaye mohsulunun 90%-don
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coxu bu sahonin payma diigiir. Yeyinti sonayesinin saha torkibindo ¢ay vo to-
rovoz emali mohsullar istiinliik toskil edir. Bununla yanasi, rayonun iqtisa-
diyyatinda ylingiil sonaye, tikinti materiallari, elektron, elektrotexnika vo agac
emali saholori do mithum rol oynayir [4,12].

Lonkoranda insa edilmis meyvo torovoz konservi kombinatinin tikilmosi
bu sahonin inkisafinda miihiim addim olmusdur. Kombinat ildo 85 milyon sorti
banka konserv istehsal etmok giiciindadir.

Baliqgiliq sonayesi miiossisalori ildo 13,5 milyon sorti banka konserv, cay
emal1 lizro ixtisaslagsmis bes fabrik 15 min ton cay, tikinti matertiallar1 sonaye
miiassisalori 50 min kub metr domir-beton momulatlari vo 6 milyon korpic, ye-
yinti sonayesindo 12 min ton ot, 15 min ton iizliik siid mohsullari, tikis vo toxu-
culuq miisssisalari bir milyon adad tikis vo toxuculuq memulatlari , mebel fab-
riki 6 min dost mebel istehsal etmok giiciindodir. Kondensator vo geofiziki ci-
hazqayirma zavodlarinda elektrotexnika vo masinqayirma sahalari tizra bir ¢ox
yeni mohsullarin istehsalinin monimsonilmosing kifayar qodor imkan verir [2].

Lonkoranda 15 tikinti miiassisasi faaliyyat gostorir. Bu miiassisalorin ko-
moyilo bir ¢ox sonaye, modoni-moisot obyektlori tikilmis vo yasayis saholori
istifadoyo verilmigdir.

Mebel istehsalinin osas morkozlorindon olan “Lonkoran parket” miihiim
tikinti materiallari istehsali ilo masgul olur. 2000-20016-ci ilards Lankaran iqti-
sadiyyatinda bir ¢ox sahalordo ugurlu naticalor oldo edilmisdir. Sonaye istehsali
2,3% artmisdir. Sonayenin osas saholorindon olan yeyinti sonayesi 10,3%
arttma nail ola bilmisdir.

Xiisusile vurgulamaq lazimdir ki, 6zal sektorun ¢okisi ilden-ils artmaqda-
dir. Indiyadok 554 obyekt vo avadanliq dzollosdirilmis, 29 orta va iri miiossiso
sohmdar comiyyoto cevrilmigdir. Xidmot saholorinin giiclii infrastrukturuna
malik olan Lonkoranin inkisaf etmis nogliyyat, enerji tominati, mithondis-kom-
munikasiya vo rabito xidmoti miiassisalori vardir. Lazimi godor kegid yollart vo
yiikbosaltma-saxlama montogolori olan domir yolu vo hava limaninin olmasi
Lonkoran naqliyyat qovsaginin shomiyyatini artir. Xozorin sahilinda olverisli
imkanin olmas1 iso doniz nogliyyatinin inkisafina yaxsi sorait yaradir. Son
dovrlor movciid olan iqtisadi problemlar, conub bolgasinde yegana aeroport
olan Lonkoran aeroportunun foaliyyotinin dayandirilmasina sobob olmusdur.
Sornigin vo yiikk dasimalarinin asas hissasi avtomobil vo domiryol naqgliyyatla-
rinin payina dustr.

Noatica: Aparilan todqiqatlar gostorir ki, Lonkaran tobii vilayatinin iglim
ehtiyatlar kond tosorriifatinin inkisafina alverisli sorait yaratmisdir. 2.Respubli-
kamizda miihiim kond tesarriifatt mohsullarinin istehsal olundugu regionlardan biri
Lonkoaran tobii vilaysti olmagla istehsal olunan ¢ayin 70%-i, taravozin 59%-i, sit-
rus meyvalarinin 100%-i, regionun payina diigiir. 3. Riitubatli subtropik zonada
yerlogon orazi bol giinos enerjisi va istilik alir ki, bu da Lonkoran ovaliginda timu-
mi giinos radiasiyasin illik miqdar 130 kkal/sm*-o yaxin, doniz soviyyesindon
300-400 m yiiksokdo 125-128 kkal/sm*-o ¢atmasina sabab olmugdur.
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Moaqalads Xazar donizinin saviyya toraddiidii, onun shali maskunlagsmasina va sahilyant
arazilarin tasarriifat sahalarina vurdugu ziyanlar, elaca da bas veran hadisa zamani ahalinin
taxliya yollari barada malumat verilmisdir.

Acar sozlar: Xozor donizi, soviyye toraddiidlori, ohalinin toxliyasi

Miioyyon tarixi dévrlor orzindo Xozor donizinin soviyyasinin yiiksok hod-
dos catmasi xazorsiinas alimlorin tadqiqatlarinda 6z oksini tapmisdir. Sovet ha-
kimiyyati illorindo Xozordo bas veron yiiksok soviyyo toraddiidlori noticasindo
yasayls montogoloring, tosarriifat saholoring, insan saglamligina doyon ziyanlar
barado molumat verilso do, bu tobiot hadisasi zamani ohalinin toxliyo edilmasi
haqda otrafli mslumat yox idi.

Azorbaycanda ohalinin toxliyasi sahasindo siyasi vo horbi omoliyyatlarin
aparilmasi ilo bagl coxsaylt monoqrafiyalar vo moqalslor dorc olunmusdur.
Lakin tobii folakotlorlo olagodar olan ohali kdgiirmolori vo toxliys olunmasi ilo
bagli elmi-todqiqat islori, demok olar ki, aparilmamisdir. Mohz bu baximdan
Xozoarin soviyya toraddiidlori ilo bagl ohalinin toxliye olunmasi yollar1 olduqca
aktualdir.

Xozordo soviyyo toroddiidlori tobii proses olub, miixtolif tobii amillor
naticasinda: ritmik, qisamiiddotli, m&vsiimi, illik, coxillik olurlar. Bunlar ico-
risindo on cox tobii folakoto sobab olan coxillik toraddiidlordir. Xozarsahili ora-
zilorin manimsanilmasinda, doniz naqliyyatinda va doniz tosorriifatinda soviyyo
toraddiidlorinin nozors alinmasi olduqca vacibdir. Ciinki Xozorin 6ziinomoxsus
xilisusiyyatlorindon biri do onun saviyya rejimi olub bu prosesla olagodar do-
nizin dorinliyi vo tutdugu movqge dyronilmolidir. Xozorin soviyyo toraddiidlori
ilo bagli molumatlara Q.Giil, R.Mommadov, N.Babaxanov vo digor alimlorin
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osarlorinda rast golinir.

Xazarin saviyye toraddiidiiniin instrumental 6l¢iilmosi akademik Lents to-
rofindon hoyata kegirilmisdir. Lents vo digor alimlor soviyyonin doyismosinin
sobablorine aid olan miixtalif forziyyelori arasdirmaga ¢aligmisdir. Belo ii¢
forziyyo olmusdur: birinci Xozorin soviyyasinin doyigsmosi sahillorin gqalxmasi
vo enmosi ilo alagadardir, bu iso vulkanik prosesler naticasinda bas verir. ikin-
cisi, Xozorin dibi onun miixtalif rayonlarinda qalxir, digorlorinds iso enir. Lent-
sin fikrinca bu farziyyenin ehtimali ¢ox kigikdir. Uciincii forziyys iso sirf me-
teoroloji xarakter dasiyir, belo ki, miixtolif illordo Xozorin sothindon buxar-
lanma miixtalif olur [1, 78]. Doniz saviyyasinin dayisilmasinin izahinda instru-
mental miisahidolor aparilmasinin xiisusi ohomiyyati vardir. Bu istiqgamotdo ilk
addim 1830-cu ildo Bakinin Bayil burnunda ilk hidroloji postun yaradilmasi
olmusdur. Sonraki 70 il orazinds Bayil postu Xozor sahilindoki yegano hidro-
loji miisahido montogosi oldugu ii¢lin soviyyanin toraddiidii haqqinda tam mo-
lumat oldo etmok ii¢iin kifayot deyildi.Odur ki, Xozor donizinin digor orazi-
larinds ds hidroloji postlar yaradildi. 1900-cii ildo Mahagqala va Kiili-Mayakda,
1913-cii ildo Colokondo, 1915-ci ildo Krasnovodskda (indiki Tiirkmonbasi),
1921-ci ilds Fort-Sevgenko vo Qarabogazqolda belo hidroloji postlar togkil
olundu [2, 63]. Beloaliklo, XX osrin ilk illorindon etibaron Xozorin soviyyasinin
dayisilmasinin monitoring dovrii baslanir. Sonraki illords belo postlarin say1
daha da artmis vo hazirda iyirmini 6tmiisdiir. Lakin soviyyo toraddiidiinii he-
sablayanda 4 postun — Baki, Mahagqala, Fort-Sev¢enko vo Tiirkmonbag1 gdsts-
ricilori asas gotiiriiliir. Bu montogolorin miisahidolori osasinda soviyyonin do-
yisilmasinin orta gostaricilori miioyyon olunur.

Tarixi faktlar siibut edir ki, donizin soviyyosi dofolorlo qalxaraq sahil
zona su altinda qalmis, sonra iso saviyya 10 metradok enmisdir. 1978-ci ilden
etibaron Xozorin soviyyasinin halolik sonuncu galxma ddvrii baglamis vo tox-
minan 20 il davam etmigdir. 1929-cu ildon baslayaraq Xozor donizinin saviy-
yasi kaskin sokilds enmisdir. Enma prosesinin 1955-ci ilo godar davam etmo-
sino baxmayaraq, on yiiksok komiyyotli enmo 1941-ci ildo geydo alinmisdir.
Qeyd etdiyimiz kimi Xozorin novboti qalxma dovrii 1978-ci ildon baglamis vo
1996-c1 ils kimi davam etmisdir. Bu dovr arzinde maksimum qalxma 1991-ci
ildo geydo alinmigdir, homiin il Xozorin soviyyasi 0,35 metr yiiksolmisdir.
1995-ci ildon iso donizin saviyyesindo yenidon azalma miisahido olunmaga
baslayib [3, 117]. Tokco son 7 il arzindo Xozor donizinin soviyyasi 0,56 metr
azalib va 2014-cii il iiciin doniz saviyyasinin orta illik qiymoti Baltik sistemi ilo
-27.43 metr olub.

Xazarsiinas alimlor Xazorin saviyyasinin ayri-ayri dovrlards kaskin asagi
diismosini, sahasi 12 min km?olan Qarabogazqol kérfozi ilo do izah edirlor.
Bels ki, ildo orta hesabla Xozor donizindon 3-5 metr asagida yerloson korfozo
23,6 km’ su axirdi. Bunu nozoro alaraq 1980-ci ilde kérfozin qarsisinda torpaq
band ¢okildi (korfozi donizls birlesdiron bogazin eni 200 metr, uzunlugu 5,5
km, dorinliyi 3-4 m-dir) vo Xozor sularinin korfozo axmasinin qarsisi alindi. Bu
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layiho hec¢ bir somoro vermodiyindon vo soviyyado osasli doyisiklik olmadi-
gindan Qarabogazqol korfozi ilo Xozor donizi arasinda olan bond 1984-cii ildo
yenidon acildi. Korfozin baglanmasi vo agilmasi kiilli migdarda vosaitin sorf
olunmasina, korfoz va onun otrafinda ekoloji tarazligin koskin pozulmasina, bu
arazilarin flora vo faunasina ¢ox ciddi zorar vurmasina sobab oldu [4, 137].

Xoazarin soviyys toraddiidlorini nizamlamaq iigiin tortib olunmus bu vo ya
digar layiholor Sovetlor dovriindo Iran vo SSRI-nin kémoyilo hoyata kecirilo
bilmadi. Indi Xozor donizi artiq 5 miistaqil 6lko donizina gevrilsa do, Xozarin
bu problemini bu 5 6lko halslik birgo hoall edo bilmirler, ¢iinki Xozor donizi
toraddiidlor dovriinde, xiisusen saviyya qalxmalart vaxti Xozaryani 6lkolorin
igtisadiyyatina 10-20, o ciimlodon Azorbaycan iqtisadiyyatina iso 1-2 milyard
ABS dollar1 migdarinda zarar vurur.

Xozor donizi soviyyesinin doyismosi sahil zonasinda homiso sosial-ig-
tisadi vo ekoloji problemlor yaratmisdir. Masalon, soviyyonin endiyi hallarda
hidrotexniki qurgularin, o ciimlodon limanlarin, ¢imorlik tosorriifatinin, baliq
vatagalarinin, yenidon tikilmasine ehtiyac yaranir. Xozor faunasinin moskun-
lagdig1 vo inkisaf etdiyi self zonasinin sahosi azalir, baliglarin kiirii t6kmok
liciin ¢aylara kegmosino ongol yaranir. Bu zonanin hidrometeoroloji rejimindo
do monfi doyisikliklor bas verir. Soviyyonin qalxdigir dovrlords iso sahil zona-
siin sosial-iqtisadi durumuna kiilli miqdarda ziyan doyir, ekoloji sorait pislosir,
bataqliglar yaranir, evlor va torpaqglar su altinda qalir. Masalon, 1978-1995-ci
illords saviyyonin 2,5 m qalxmasindan Azarbaycan sahil zonasinda "ekoloji
qacqinlar” yaranmigdir [2, 127]. Masoalon, ilic gosabesinin su altinda qalmasi
burada yasayan ohalinin mocburi olaraq k¢ etmasinog sabob olmusdur.

Ekoloji gsoraito Xozor donizi soviyyosinin toraddiidlori do tosir gostorir.
Donizin saviyyasi agagi diisdiiyli zaman torpagin sorlugu artir, baliglarin sahil
zonalarinda qidalanma bolgolorinin mohsuldarligi vo sahosi azalir. Donizin
soviyyesi qaxdiqca iso sularin, xiisusilo boylik ¢aylarin delta bolgslorine ya-
nasan saholordo torpagin sorlugu azalir, yem ehtiyati artir.

Xozarin gorb sahilinds regionun an iri, ¢oxsayli ohalisi olan Baki sohori
yerlosir. Biitovliikdo Azorbaycanin sahil orazilorindo toxminon 3,8 mln. nofor
ohali yasayir. Onlardan toxminon 78%-i1 Abseron yarimadasinda moskunlag-
migdir [5, 112]. Belo yiiksok urbanizasiyalagma soraitindo Xozor donizinin
soviyyasinin galxma dovriindo sohar tosorriifatinin ayri-ayr1 saholorino boyiik
zararlor doyir. Xozor donizinin Azorbaycan sektorunda olan sahil zonasi 5-20
km arasinda doyisir.

Xazarin saviyyasinin 1995-ci ilds son qalxmasi ilo slagodar ¢oxsayl go-
hor tosorriifatina kiilli miqdarda zoror doymisdir [4, 136]. Sahilboyu inzibati
rayonlarin cografi soraitindon asili olaraq orazinin monimsonilmasi vo ohalinin
maskunlagmasi xeyli forqlonir.

Xozorin Azaorbaycanin simal qorbinds Yalama-Nabran hissosindo soviyyo
toraddiidlori noticesinde denizin ¢imerlik zonast gostorilon orazids ¢ox aktiv
yuyulmaya moruz qalmis vo demok olar ki, ¢cimorlik orazilori biisbiitiin yuyul-
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musdur. Indi gdstorilon orazilorin ayri-ayr1 saholerindo das, cinqil, qum to-
kiilorak siini ¢imorlik orazilori yaradilir. Nabrandan Yalama istigamatindo do-
niz sahili ilo gedon asfalt yolunun doniz sahilindon mayak yaxinliginda bir nego
kilometrlik orazi doniz sular ilo tam yuyulmusdur. Yolun gdstarilon hissasinda
bir ne¢o kilometrlik moasafodo yeni, cox baha basa golon yol ¢okmok lazim
golocok. Gostarilon orazilordo aparilan monimsomo islori yeni yol ¢okilising
imkan vermir. Buna sobob Xozar sahili boyu orazilorin 130 metrlik arazilorindo
he¢ bir tikinti islorinin aparilmamasi1 haqda prezident seroncamina yerlords
riayot edilmomosidir.

Planetimizin on boyiik gapali su hovzasi olan Xozar donizinin sahilindo
yerlogon orazilorin, xiisuson do Lonkoran bolgosinin tobii-ekoloji soraitinin
formalagsmasinda bdyiik rolu vardir. 1978-ci ilden baslayaraq Xozor denizinin
soviyyosinin intensiv qalxmasi Xozorotrafi orazilorin o ciimlodon Lonkoran
bolgasinin tabii ekoloji soraitine va iqtisadiyyatina onun kond tasarriifati komp-
leksino hoddon artiq ziyan vurmusdur. Ohalinin saglamligina da ciddi zoror
doymisdir.

1978-1995-ci illardo Xozorin soviyyasinin qalxmasi noticosinda Xozor
donizinin Azorbaycan sahillorinds 50 yasayis montaqosi, 250 sonaye miiossi-
sosi, 60 km avtomobil yolu, 10 km domir yolu, 40 min ha qis otlagi, 200 min
noforlik tutumu olan istirahot zonalari, imumiyyatlo, 131 min ha saha suyun
altinda galmis vo onlarin bir qismini qamis basmis, batagliglasma bas vermis
vo indi istifado tigiin yararsiz hala ¢evrilmisdir [3, 128].

Xozorin soviyyo toraddiidlori naticosindo xiisusi olaraq Azorbaycanin asa-
gida adlar1 qeyd olunan inzibati rayonlar1 orazisinde yerloson yasayls mon-
togolari doniz soviyyasinin qalxmasi ilo olagodar olaraq 6z foaliyyatini gismon
dayandirmisdir.

Lonkoran-Astara zonasini daha ¢ox su basmisdir. Bélgonin, demok olar
ki, biitiin ¢imarliklori suyun altinda qalmisdir. Doniz sahil xottinden quruya
dogru 300-500 metro qodor irolilomisdir. Bozi yerlordo sahilyan1 kommuni-
kasiya sistemi (avtomagistral, domiryol vo elektrik xatlori) subasmaya moruz
galmisdir. Sahilyan1 orazilordoki yardime1 tosorriifat binalar1 yararsiz voziyyato
diismiisdiir. Belo ki, Sar1 adasinin 1,5 min sakini kd¢mok mocburiyyetinds qal-
mi§ vo onanavi yasayis torzini doyismisdir. Soviyyonin qalxmasi bdyiik hacmdo
iqtisadi ziyan vo ciddi ekoloji gorginliklo yanasi, sosial problemlor do yarat-
migdir [2, 65]. Tokco Lonkoran rayonunda 1000-don artiq soxsi tosorriifat, xii-
susi olaraq Norimanabad-1, Norimanabad-2, Xozorsahili digor yasayis montoe-
golori Xozarin soviyyo toraddiidlorine moruz qalaraq 6z foaliyyatlorini dayan-
dirmal1 olmuslar vo gostarilon kondlor daha tohliikasiz orazilors kogiiriilmiislor.
Statistika Komitasinin 2017-ci ildoki son molumatlarina ssason hal-hazirda
Norimanabad qasabasinds ohali say1 5100 nafordir.

Neftcala rayonunda Saratovka, Yeni Qislaq, Kiirdili, Tarovka, Prorva,
Sarigamis kondlori kogiiriilmiisdiir. Eyni zamanda boazi kondlorin adlart miis-
toqillik illorinds doyisilmisdir. Belo ki, Prorva adi1 1998-ci ilin iyulunda Dalgal1,
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Saratovka kondinin adi iso 2007-ci ilin dekabrindan etibaron Sahiloba adlan-
dirtlmigdir. Dalgali kandindo 88 nofar, Sahiloba kandinds isa 75 nafor maskun-
lagmisdir. Yenikond, Kultuk, Siibh, Mayak-1 vo Mayak-2 kondlorindo yasayis
yerlori su altinda qalmigdir. Hal-hazirda ohali say1 Yenikondds 742 nafar, Siibh
gosabasindo 383 nofor, Mayak-1-do 604 nofor, Mayak-2-do 359 nofordir [6].

Xozarsahili orazilordo Baki, Sumqayit, Neftcala, Lonkoran, Astara kimi
sohor vo inzibati rayonlarda Azorbaycan ohalisinin 60%-don ¢oxu moskunlas-
magla respublika sonaye potensialinin 75%-dan coxu burada yerlosmisdir. Son
50 ildo Xozor sahilindo yasayan ohali 2 dofo ekoloji miqrasiyaya moruz qal-
migdir. Buna gora do Xazar sahili boyu arazilorin monimsonilmasi vo maskun-
lagmas1 Xozor donizinin soviyyo toraddiidlorinin prognozlari nozoro alinaraq
hoyata kecirilmalidir.

Cox boyiik maliyyo resurslar1 vasitosilo hoyata kecirilmosi nozordo tu-
tulan iqtisadi, dovlet miidafio shomiyyatli tikililor vo obyektlorin Xozorin sahil
boyu zonasindan nisbaoton konarda yerlosdirilmosi nozordo tutulmalidir. Baki-
Astara domiryol xattinin Lonkoran-Astara hissesindo voziyyot olduqca tohlii-
koli xarakter almis, qatarlarin horokati ¢otinlogmis, hotta qoza térodo bilon so-
boba ¢evrilmisdir. Rusiya, Azorbaycan, Iran dévlotleri arasinda Simal-Canub
nogliyyat dohlizindo yollarin bir ne¢o kilometrlik hissosi Xozor donizinin bir
ne¢o metrliyindon kegir va fasilolorlo Xozorin sularina va giiclii dalgalarina mo-
ruz qalaraq yararsiz hala diisiirlor. ©gor nozors alsaq ki, 1995-ci ildon Xozor
donizinds soviyyonin stabillogsmosi gedir, novbati qalxma dovriinds bu yollarin
ayri-ayri hissolori Xozor donizi sulari altinda qgala bilor. Beynolxalq shomiyyatli
olan bu yollarin ¢okilisi vo yenidon qurulmasi digar mosalolorls yanas1 Xozar
donizinin soviyyo toraddiidlori nozors alinmaqla hoyata kegirilmolidir [4, 141].

Xazar problemini hortoraofli elmi vo praktiki istigamatde Oyronmali vo
soviyya toraddiidlori nozoros alinaraq Xozorsahili orazilordo goriilocok islor tigiin
bes Xozorsahili olkelorin alim vo miitoxassislorin soyi ilo Xozer elm vo
istehsalat morkozi yaradilmalidir. Bu togkilat 5 Xozorsahili 6lko torfindon ma-
liyyolosdirilmali vo golocokds toskilatin nozdinde Xozorin dagidici hadisale-
rindon qorunmaq {i¢iin xiisusi “Xozor” maliyys fondu yaradilmalidir. Xozorin
iqtisadi, siyasi, ekoloji, bioresurslarini qorumagq ligiin Xozor donizi golocokda
timumdiinya oshomiyyatli qoruq zonasi elan edilmolidir.

Xozorin soviyye toraddiidlorinin garsisini almaqda miiasir insan co-
miyyati giicsiizdiir. Bununla belo Xozar sahilindo goriilocok biitiin miidafio tod-
birlori Xozorin dagidici qiivvesinin vo onun vurdugu zorarlorin azaldilmasina
istigamotlondirilmalidir. Xozorin son soviyyo toraddiidlori vo onun naticosindo
Xozarsahili olkelorin iqtisadiyyatina doymis ziyanin qarsisini almaq {igiin
Xozoryani Olkolorin maliyys imkanlarinin mohdud oldugunu nozoro alaraq
BMT, YUNESKO, Diinya banki vo s. kimi beynalxalq toskilatlara bu global
problemin holl edilmosi iigiin miiraciot edilmalidir.
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MUOLLIFLORIN NOZORINO!

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

1. Toqdim olunan moqalonin motni — A4 formatinda, sotirlorarast — 1 intervalla, yu-
xaridan — 4 sm, asagidan — 4,75 sm, soldan — 4 sm, sagdan — 3,5 sm, Times New Roman — 12
(Azarbaycan dilindo — latin olifbasi, rus dilinde — kiril olifbasi, ingilis dilinds — ingilis alifbasi
ilo) srifti ilo y1gilmalidir.

2. Hoar bir moaqalonin miusllifinin (mislliflorinin) ad1 vo soyad: tam sokildo yazilmali,
elektron poct iinvani, ¢aligdig1 miiassisanin (tegkilatin) adi gosterilmalidir.

3. Hor bir moqalods UOT indekslor vo ya PACS tipli kodlar vo acar sozlor verilmolidir
(agar sozlar maqalonin va xiilasalorin yazildig dilds olmalidir).

Maqalslar va xiilasslar (ii¢ dilde) kompyuterds ¢ap olunmus sokilds disketla (disklo)
birlikds toqdim olunur, disketlar geri qaytarilmur!

Olyazmalar kvartalin ovvalindon bir ay kegmomis verilmalidir.

4. Hor bir maqgalenin sonunda verilmis adobiyyat siyahist Azarbaycan Respublikasinin
Prezidenti yaninda Ali Attestasiya Komissiyasinin «Dissertasiyalarin tortibi qaydalari» barado
giivvado olan Talimatinin «Istifado edilmis odobiyyat» bolmasinin 10.2-10.4.6 toloblari osas
gotiiriilmolidir.

Kitablarin (monoqrafiyalarin, darsliklorin va s.) bibliografik tasviri kitabin adi ils
tortib edilir. Mas.: Qeybullayev Q.O. Azarbaycan tiirklorinin togokkiilii tarixinden. Baka:
Azornogr, 1994, 284 s.

Miidllifi gostorilmoyon vo ya dorddon cox miidllifi olan kitablar (kollektiv
monogqrafiyalar va ya dorsliklar) kitabin ad ils verilir. Mos.: Kriminalistika: Ali moktablor
ti¢iin darslik / K.Q.Saricalinskayanin redaktasi ile. Baki: Hiiquq adabiyyati, 1999, 715 s.

Coxcildli nasra asagidaki kimi istinad edilir. Mos.: Azorbaycan tarixi: 7 cilddo, IV c.,
Baki: Elm, 2000, 456 s.

Magqalalorin tasviri asagidaka sakilda olmalidir. Mas.: Volixanlt N.M. X asrin ikinci ya-
rist — XI osrdo Azerbaycan feodal dovlotlorinin qarsiliqli miinasibstlori vo bir daha «Nax-
crvangahlig» haqqinda // AMEA-nin Xoborlori. Tarix, falsofo, hiiquq seriyasi, 2001, Ne 3, s.
120-129.

Magqaldlor toplusundaki va konfrans materiallarindaki manbalar bels gostarilir.
Mas.: Mammadova G.H. Azarbaycan memarligimin inkisafinda Heydar Oliyevin rolu / Azer-
baycan Respublikasinin Prezidenti H.©.9liyevin 80 illik yubileyina hasr olunmus elmi-praktik
konfransinin materiallari. Baki: Nurlan, 2003, s.3-10.

Dissertasiyaya istinad belo olmalidir. Mas.: Siilleymanov S.Y. Xlorofill-ziilal kom-
plekslari, xlorplastlarin tilakoid membraninda onlarin struktur-molekulyar togkili vo forma-
lagmasinin tonzimlonmasi: Biol. elm. dok. ... dis. Baki, 2003, 222 s.

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

Qozet materiallarina istinad belo olmahdir. Mos.: Mommadov M.A. Facis janrinin
tadqiqi. «Odabiyyat va incoesonat» qoz., Baki, 1966, 14 may.

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

Istifada edilmis odobiyyat siyahisinda son 5-10 ilin odobiyyatina iistiinliik verilmolidir.

PS: Rahbarliyin biza verdiyi gostariso asasan novbati saylarda bu talablarin har hansi
birina cavab vermayan maqalalar nagriyyat tarafindan qabul edilmayacak.
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	Benzilidenmalononitrillər əsasında sintez edilmiş 4H-piran, piridin və furan törəmələri bir çox qiymətli bioloji xüsusiyyətlərə malikdirlər. 4H-piran törəmələrinin antikoksidant, antimikrob, antikanser və s. kimi əhəmiyyət daşıyan bioloji xassəl...
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	asetoasetanilidin alkilləşmə reaksiyaları
	; 1H NMR (300 MHz, DMSO-d6): 1.65 (s, 3H, CH3); 4.49 (s, 1H, CH-Ar); 7.03 (s, 2H, NH2); 7.27-7.53 (m, 10H, 10CHarom). 13C NMR (75 MHz, DMSO-d6): 30.95 (CH3), 40.20 (CH-Ar), 58.06 (=Ctert), 118.23 (=Ctert-N), 120.27 (CN), 127.41 (CHarom), 127.67 (CHar...
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	Tapılmışdır, %: 72.48 C; 5.08 H. C20H17N3O2. Hesablanmışdır, %: 72.51 C; 5.13 H.
	2,5-Diimino-8a-metil-7-okso-4,6,9-trifeniltetrahidro-2H-3,8-methanopirano[3,2-c]piridin-3,4a(4H,5H)-dikarbonitril (7): Benzilidenmalononitril (5.52 mmol) və asetoasetanilid (5.53 mmol) 40 ml benzolda həll edilərək reaksiya qarı...
	Reaksiyadan 0.34 q (çıxım 21.25%) 5-asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril (6) və 0.89 q (çıxım 75.42%) 2,5-diimino-8a-methyl-7-oxo-4,6,9-triphenyltetrahydro-2H-3,8-methanopyrano[3,2-c]pyridine-3,4a(...
	1) Georgiadis M.P. Products from Furans. 1. Sunthesis and Anticoccidial and Antimicrobial Activity of 5-Amino-5,6-Dihydro-6-Methoxy-2-Methyl-2-(4'-Biphenylyl)-2H-Pyran-3(4H)-Ones and Related Compounds // J.Med. Chem. 1976, v.19, Iss.2, p.34...
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	F.R.ƏHMƏDOVA
	Bakı Dövlət Universiteti
	farayat-a@mail.ru
	Tədqiqat işində Azərbaycan Respublikasının Böyük Qafqaz, Kiçik Qafqaz və Talış Dağları ərazisində yerləşən, müxtəlif ekoloji amillərinə görə fərqlənən 30 termal su mənbələrinin müqayisəli öyrənilməsi yerinə yetirilmişdir.
	Mikroorqanizmlərin inkişafı suyun ekoloji amillərindən, xüsusilə temperaturundan çox asılıdır.
	Termofil mikroorqanizmlərin fizioloji və biokimyəvi xüsusiyyətlərinin öyrənilməsi göstərdi ki, bu mikroorqanizmlər su mühitinə uyğunlaşaraq normal fəaliyyət göstərirlər. Müxtəlif fizioloji qruplara aid olan növlər metabolitlər hesabına suyu qida ma...
	Müəyyən olundu ki, termal suların mikrobioloji tədqiqi termofillər haqqında informasiyaların zənginləşdirilməsində, yeni produsentlərin təyinində və suyun balneoloji məqsədlə istifadəsinin istiqamətləndirilməsində böyük əhəmiyyət kəsb edir.
	Tədqiqat zamanı respublikamızın Böyük Qafqazın 12 (Xaşi, Xaltan-1, Xaltan-2, Cimi-1, Cimi- 2, Oğlanbulaq, Qızbulaq, Bum, Xalxal, Qəmərvan, Çaqan, Şıx), Kiçik Qafqazın 6(Yuxarı İstisu, Aşağı İstisu, Bağırsaq, Darıdağ qrupu), Dağlıq Talışın Lənkəran, Ma...
	Kiçik Qafqaza aid olan termal suların temperaturu yüksək olub (52-720С), pH-I 7,1-9,0-a, minerallaşması 1,6-6,7 q/ l-ə bərabərdir və əsasən karbonatlı sulara aiddir. Qeyd etmək lazımdır ki, karbonatlı termal sular daha əhəmiyyətli olduğundan və dünya ...
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