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Ouzilin(Ill) 2,2',3,4 - tetrahidroksi - 3' - sulfo-5'-nitroazobenzolla hidrofob aminlor -
a.o -dipiridil va difenilquanidin istirakinda kompleks amalagatirmasi spektrofotometrik me-
todla todqiq edilmisdi. Au(lll)-in eyni vo mixtolif ligandlr komplekslarinin optimal amalagalma
saraiti, torkibi vo xassalori mlayyan edilmis vo spektrofotometrik xarakteristikalart hesablan-
misdwr. Quzilm(III) mixtalifligandli komplekslor amoalagatirmasina asaslanan yiksak analitik
parametrlora malik yeni metodikalar iglonilib hazirlanmigdr. Hazirlanmis metodikalar suni
qarisiglarda qizilin mikromigdarinin tayini U¢ln totbiq edilmisdir.

Acgar sozlor: quzil(IIl) / 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzol/ a.o’ -dipiridil /
difenilquanidin / spektrofotometrik .

Odobiyyat materialindan moalumdur ki, qizil(IIT) ionun spektrofotomet-
rik toyininds analitik parametrlori artirmaq tg¢iin miixtalifligandli kompleks
birlogsmoalordon genis istifado edilir [1-5]. Bu tip kompleks birlosmolorin alin-
masinda ti¢lincii komponent kimi osason torkibindo oksigen , azot vo kiikiird
atomlar1 olan iizvi birlosmolordon istifado edilir [6-9]. Bunlar1 nozoro alaraq
togdim olunan isde hidrofob aminlar - a.a’-dipiridil va difenil quanidin istira-
kinda quzilin(IIT) piroqallol asasli azobirlosmo - 2,2',3,4-tetrahidroksi-3'-sulfo-
S'-nitroazobenzolla kompleks omologatirmasi spektrofotometrik metodla todqiq
edilmisdi. Qizilin(IIT) miirakkaob torkibli obyektlordo birbasa toyini iigiin sado
vo yiiksok analitik xarakteristikalara malik metodikalar islonilib hazirlanmisdi.

Tacriibi hissa
Reaktivlor, mahlullar va cihazlar. Qizilin(III) 0.1 M qatiliql standart
mohlulu miivafiq olaraq qizil metalnin (99.99 %) hesablanmis niimuno gokisi-
ni ¢ar araginda holl edilmosi ilo hazirlanmisdi [1]. Isdo istifads edilmis 0.001M



va digor qatilighh mohlullar istifadeden ovval 0.1M standart moahlulu distills
suyu ilo durulasdirilmaqla hazirlanmisdi.

Tadqiqat zamani istifads edilmis 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitro-
azobenzolun (R) 2:10° M mohlullar1 onlarin hesablanmis niimuna ¢okisinin
distillo suyunda hall edilmasi ilo hazirlanmigdir. Hidrofob aminlorin - a.a'-
dipiridilin (Dip) ve difenilquanidinin (DFQ) 1-10° M qatiligli mohlullari iso
onlarin hesablanmis niimuns ¢okilarinin etil spirtinds (95% li) hall edilmasi ilo
hazirlamigdir. Lazimi tursuluglu miihit yaratmagq {igiin asetat-ammonyak bufer
mohlullarindan (pH 3-11) vo HCI fiksanalindan (pH 0-2) istifado edilmisdir.
Isdo istifads edilmis biitiin reaktivlor «a.ii.t.» vo ya «k.t.» tosnifatli olmusdur.

Mohlullarin optiki sixhiglar1 «Perkin-Elmer» firmasmin istehsali olan
kompiiterlo tochiz olunmus «Lambda-40» spektrofotometrindo vo KDK-2 fo-
tokolorimetrindo {=1 sm qalinliqh kiivetlordon istifado etmoklo 6l¢iilmiisdii.
Analiz olunan mohlullarin tursulugu siiso elektrodlu pH-121 pH-metrindon is-
tifado etmokla tonzimlonilmisdir.

Naticalar vo onlarin miizakirasi
Quzil(IM) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla zoif turs miihitdo
(pH 5,0) qarsiligh tosirds olaraq maksimum is1q udmasi 440 nm dalga uzunlu-
guna tosadiif edon intensiv rongli eyniligandli kompleks birlosmo omolo gotirir.
Homin soraitds reagentin maksimum is1q udmasi 405 nm-dir. Eyniligandli kom-
pleksin mahluluna hidrofob aminlerin - a.a’-dipiridilin va difenil quanidinin slave
edilmasi ilo Au(IIl)-R-Dip vo Au(Ill)-R-DFQ miixtolifligandli komplekslori amolo
golir ki, bunun da naticosinds is1q udma spektrlorindo batoxrom siiriismo bas verir
vo maksimum ¢iximin turs miihito dogru siiriismosi miisahido olunur (sokil 1).
Au(IIl)-R-Dip vo Au(Ill)-R-DFQ komplekslorinin maksimum is1q udmasi miivafiq
olaraq 475 va 530 nm dalga uzunluguna tosadiif edir vo hor iki kompleks pH 4,0

tursuluglu miihitdo maksimum ¢ixima malik olur (sokil 2).
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Sok. 1. Qizilin(1T) 2,2',3,4-tetrahidroksi-3'-sulfo-5'"-nitroazobenzolla va kation tip sothi-
aktiv maddoler ilo komplekslorinin pH,y, tursuluglu miihitde udma spektrlori

1.R, 2.Au(II1)-R, 3.Au(II)-R-Dip, 4.Au(II1)-R-DFQ

Cpu=2,0-10"*M, Cx=6,0-10"*M, Cp;;=5,0-10*M, Cppo=5,0-10"*M,

Lambda-40, £=1,0 sm.
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Sok. 2. Quzilin(IIT) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla vo kation tip sothi-aktiv
maddaloar ilo komplekslarinin “kor tocriibe” fonunda isiq udmasinin pH-dan asililigi
1.Au(IIT)-R,2. Au(III)-R-Dip, 3. Au(III)-R-DFQ

Cav=2,0-10""M, C=6,0-10*M, Cp;;=5,0-10™*M, Cpq=5,0-10"M,
KFK-2, {=1,0 sm

Reaktiv vo komplekslorin rangi miihitin tursulugundan asili olaraq doyis-
diyi liglin komplekslorin udma spektrlori ham do R+Dip fonunda todqiq edilmisdi.
Miisyyan edilmisdir ki, qizilin (III) Au(III)-R-Dip miixtalifligandli kompleksi (R va
R+SAM) fonunda A=490 nm dalga uzunlugunda maksimum isiq udmaya malik
olur. Qizilin (III) Au(1ll)-R-DFQ miixtalifligandli kompleksi R+DFQ fonunda
A=540 nm dalga uzunlugunda maksimum ig1q udmaya malik olur.

Cadval 1
Qizihn(III) eyni vo miixtalifligandli komplekslarinin
analitik xarakteristikalar

Ber qanununa
Amas | ANy | Aopis e10* MeR: | IgP tabegilik
Kompleks | pHoy | nm | nm | nm | ] mol ™ cm™! X intervali,
mkq/ml
Au-R 5,0 445 - 490 | 2,70+0,03 1:2 7,88 0,784-7,615
+0,12
Au-R-Dip 4,0 475 | 35 | 490 | 3,71+0,04 1:2:2 11,47 | 0,657-3,216
+0,12
Au-R- 4,0 530 | 85 | 540 | 3,6+0,06 1:2:2 10,39 | 0,636-4,116
DFQ +0,20

Qizihin(IIT) eyni vo miixtalifligandli komplekslorinin optimal amalagal-
mo soraitini miioyyon etmok liclin kompleks amolo golmoys komponentlorin
qatiliginin, vaxt vo temperaturun tasiri Oyronilmisdir. Miioyyan edilmisdir ki,
Au(TI)-R kompleksinin omolo golmosi iigiin 8,0-10° M reaktiv, Au(III)-R-Dip
komplekslorinin smolo golmasi iigiin ise 7,0-10” M reaktiv vo 8,0-10° M Dip,
Au(IlI)-R-DFQ komplekslorinin omolo golmosi tigiin iso 7,0-10° M reaktiv vo
8,5 -10° M DFQ mohlulu tolob olunur. Todqiq edilmis eyni vo miixtolifligandli
komplekslor komponentlarin mohlullar1 qarigdirildiqda derhal amalo golmasine
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baxmayaraq mohlulda 6z davamliliqlarina gora forqlonir. Eyniligandli komp-
lekslor mohlulda bir saat orzindo vo 80°C temperatura qoder qizdirildiqda da-
vamli oldugu halda, miixtelifligandli komplekslor bir giin orzinde veo 90°C
temperatura qador qizdirildiqda optiki sixliglarinin qiymatini sabit saxlayir.

Todqiq edilmis eyni vo miixtolifligandli komplekslorin torkibi Starik-
Barbanelin nisbi ¢ixim vo tarazligin siirlismasi metodlar: ilo toyin edilmisdir
[10].

Starik-Barbanel metodu ilo miixtalifligandli komplekslorin torkibinin
toyininin naticoalori sokil 3 vo 4-do geyd olunmusdur. Qizilin (III) R reaktivi vo
hidrofob aminlorlo omalo gotirdiyi miixtolifligandli kompleks birlosmalorde
komponentlor nisbati Starik-Barbanel metodu ilo toyin olundugu zaman Au(I1I)
ionunun qatiligini sabit saxlamaqla, reaktivin v ya liglincli komponentin qati-
liginm1 iso doyismok sortilo mohlullar seriyast hazirlanir. Nisbi ¢ixim oyrilori
A/Cr-A/Amax Vo A/Cx-A/Amax (Cay=const) koordinatlarinda qurulur.

A/Co -
0,707

0,607
0,507
0,407
0,307

0,20

0.1 0, 05 0, 09 A/A..

Sok.3. Starik-Barbanel metodu ilo Au(III)-R-Dip sitemindo
komponentlorin nisbatinin toyini
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Sok.4. Starik-Barbanel metodu ilo
Au(IIT)-R-DFQ sitemindo komponentlarin nisbotinin toyini
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Miixtalifligandli komplekslorin torkibini tarazligin siirismosi metodu
ilo toyin etmoak ti¢iin qizil(Ill) ionunun qatiligin1 sabit saxlamaq va reaktiv vo
ticlincii komponentin qatiligin1 doyisdirmok sortilo mohlullar seriyast hazirlanir.
Ordinat oxunda lg A ifadosinin qiymatlori qeyd olunur. Burada, A

Amax —A
Vo Amax reaktivin qatiligindan asili olaraq kompleksin dayison vo maksimum
optiki sixliginin qiymeotini gostorir. Absis oxunda iso 1gCr vo ya IgCx —in
qiymati geyd olunur. lg A vo 1gCk (vo ya IgCx) arasindaki asi-
Amax — A
liligdan alinan bucagin tangensi stexiometrik amsali «n» va ya «m»-1 verir. Bu
Au-R-Difq siteminda tacriibalorin naticalari sokil 5-do verilmisdir.

leAA/AA....
0,507
0,407
0,307

0,207

440 420 40 3,80 -1Coir

Sak.5. Tarazhign siiriigmasi metodu ila Au-R-Difq siteminda
komponentlorin nisbatinin toyini

Starik-Barbanelin nisbi ¢ixim va tarazligin siirlismasi metodlari ilo to-
yinatin noticalori Au(Ill)-R eyniligandli kompleksin torkibinde komponentlor
nisbatinin 1:2, Au(Ill)-R-Dip vo Au(Ill)-R-DFQ miixtalifligandl1 komplekslorinin
torkibinds iso 1:2:2 oldugunu gosterir. Eyni- vo miixtalifligandli komplekslarin
omolo golmosi zaman1 ayrilan H' ionlarinin say1 Astaxov metodu ilo toyin edil-
mis vo onlarin torkibindoki komponentlor nisbatine dair naticolor tosdiq edil-
misdir.

Spektrofotometrik metodla komplekslorin davamliliq sabitlori toyin
edilmis vo hidrofob aminlor istirakinda omologalmis miixtalifligandli kom-
plekslarin daha yiiksok davamliliga malik oldugu miioyyen edilmisdi. Au(III)-R
eyniligandli kompleksin davamliliq sabitlori onluq logarifmi (Ig B) 7,88+0,12
barabor oldugu halda, Au(Ill)-R-Dip va Au(Ill)-R-DFQ miixtolifligandli kom-
plekslorinin davamliliq sabitlori onluq logarifmi (Ig P) miivafiq olaraq
10,36+0,22 vo 11,25+0,11-ys barabar olur (codval 1).



Cadval 2

Qizihin(IIT) eyni va miixtalifligandhh komplekslar soklinda
tayinind konar ionlarin tasiri (kiitla nisbatlori, 5% xata ild)

Konar ionlar Au(IIl)-R | Au(III)-R-Dip Au(IIT)-R-DFQ [12]
Na(I) 100 150 150 100
K(D) 100 150 150 100
Mg(1I) 120 180 180 100
Ca(II) 120 170 180 100
Cr(I1I) 120 175 185 100
Fe(I1I) 30 45 55 25
Cu(1) 60 80 95 50
Cd(II) 100 130 140 100
Hg(1I) 105 145 160 100
Mo(1I) 105 145 160 100
Co(IIT) 110 150 165 100
Zn(1) 115 160 160 100
Be(I11) 110 150 155 100
Sn(1V) 25 35 40 25
Mn(II) 120 155 155 100
V(V) 30 50 60 25
Ag (D) 25 45 45 25
Ga(III) 100 120 130 100
La(III) 110 140 150 100
Ta(IV) 110 140 150 100
Ni(II) 120 155 165 100
Pb(II) 25 35 45 25
NO5 250 270 285 200
3042- 110 1250 1250 1000
Cr 1150 1220 1240 1000
F 120 135 145 100
HCO;y 130 155 170 100
c2042' 1100 1240 1230 1000
EDTA 650 760 780 500
tartarat 260 280 280 200
CH;COO° 110 130 10 75

Qizilin Au(IIT)-R kompleks soklindos toyini zamani Ber ganununa tabe-
cilik miivafiq olaraq onun 0,784-7,615mkg/ml, qizilin Au(IIl)-R-Dip vo Au(III)-
R-DFQ miixtalif ligandli komplekslar soklinds toyini zamani 1sa onun miivafiq
olaraq 0,657-3,216 mkqg/ml vo 0,636-4,116 mkg/ml qatilig1 intervalinda 6do-

nilir.

Toyinata konar ionlarin vo pardeloyici maddalarin tasiri dyronilmis vo
miioyyon edilmisdir ki, hidrofob aminlorin istirakinda miixtolifligandli kom-
plekslorin amalo golmosi ilo toyinatin segiciliyinin artmasi miisahido olunur

(cadval 2).

Quzilin(IIl) miixtalifligandli komplekslor soklindo toyini metodikalari
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suni garsiqlarda totbiq edilmisdir.

Cadval 3
Siini gansiqlarda qizilin Au(III)-R-DFQ komplek soklinda tayini
Quz1l(IT) (mkq/ml)
Qarigiqda olan komponentlor (mkgq/ml) Olava Toyin +S
No (%)
olunan olunan
1 Na(25)+Ag (25)+Zn(25)+Ni(II)(25) 0.5 0.495 99
2 K(25)+ Cu(Il) (25)+Na(25)+Fe(II1)(25) 0.5 0.480 96
3 Na(25)+Fe(III) (25)+Mg(25)+Co(25) 0.5 0.510 102
4 K(25)+Ag(25)+Cr (IIT)(25)+ Ca(25) 0.5 0.490 98
5 Na(25)+Mg(25)+Cu(1)(25)+Ni(I1)(25) 0.5 0.530 106

Siini qansiglarda qizihin Au(IIT)-R-DFQ kompleksi soklinda tayini

Hazirlanmis qarsiq mohlullar1 25 ml-lik 6l¢ii kolbasina kegirilmis, iizo-
rind 2,5 ml 1:10° M reaktiv vo 3,0 ml 1-10° M DFQ mohlulu olavo edilorak
asetat-ammonyak bufer (pH 4,0) mohlulu ils cizgiys qodor durulasdirilmigdi.

Mohlullarin optiki sixligt A=540 nm dalga uzunlugunda (R+DFQ) fo-
nunda {=1 sm galinligh kiivetdo KFK-2 fotokalorimetrindo 6l¢iilmiisdiir. Ana-
liz olunan niimunalorde qizilin miqdar1 avvalcadon qurulmus daracali grafiks
osason hesablanmigdir. Analiz olunan siini qarisiq mohlullarda qizilin toyinin
naticalari cadval 3-do gostarilmisdir.

Qizilin(I1I) Au(II)-R-Dip vo Au(IIl)-R-DFQ miixtolifligandli komplekslor
sokilindo toyini metodikalarini onun miirokkob torkibli obyektlordo birbasa,
ekspres, yiiksok hassasliq va segicilik toyini {igiin totbiq etmok olar.
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CIIEKTPO®OTOMETPUYECKOE UCCJIIEJOBAHUE
KOMIIVIEKCOOBPA30OBAHMUS 30JI0TA (I1I)
C22"',34 TETPATUAPOKCH-3'-CYJIb®O-5' HUTPOA3OBEH30/I0OM
B IMIPUCYTCTBUU TNAPOPOBHbBIX AMUHOB

II.P.MAMEJOB
PE3IOME

CrexTpooTOMETPUIECKUMH METOIaMH OBLIIO H3Y4YE€HO KOMILIEKCO- 00pa30BaHUE 30J10-
ta (II) ¢ 2,2 ', 3,4-terparuapokcu-3'-cynbdo-5'-HuTpoa3zodeH3010M u TuapodhodaMuHAMHI:
a.a‘—]lHHHpH}II/IJ'IOM u HH¢)CHHHX3HHHHHOM. brum YCTaHOBJICHBI OIITUMAJIBHBIC YCJIOBUA IJISA
KOMILIEKCOOOpa30BaHuUs, ONPEJICIICH UX COCTaB M PACCUUTAHBI OCHOBHBIC CHEKTPO(OTOMET-
pHUYECKHE XapaKTePUCTHKH OTHOJUTAHTHOTO U pa3HoiuranaHoro komruiekcoB Au(Ill). Paspa-
0oTaHbI HOBBIC BBICOKO3(dekTrBHBIC MeTO bl onpeneneHus 3omota(lll). Pazpaboranneie me-
TOMUKU OBLTH MPUMEHEHBI JJIS ONpEACICHUS CICHOBBIX KoimuecTB 30i0Ta (III) B cuHTETH-
YECKHX CMECSX.

KuoueBble ciioBa: ciekrpodoromerpudeckui, somoto (III), 2,2 ', 3,4-Terparuapokcu-
3'-cynbdo-5"-HuTp0oa3zo0eH30, 0.0 -TUITUPUANT U AU(ESHIITYaHHTHH

SPECTROPHOTOMETRIC STUDY OF THE COMPLEXATION OF GOLD (III)
WITH 2,2 ', 3,4 TETRAHYDROXY-3'-SULFO-5' NITROAZOBENZENE
IN THE PRESENCE OF HYDROPHOBIC AMINES

P.RMAMMADOV
SUMMARY

The complex formation of gold (III) with 2,2 ', 3,4-tetrahydroxy-3'-sulfo-5'-nitroazo-
benzene and hydrophobamines: o.o'-dipyridyl and diphenylchloride was studied by spectro-
photometric methods. Optimal conditions for complexation were established, their composition
was determined, and the main spectrophotometric characteristics of the same ligand and mixed
ligand complexes of Au (III) were calculated. Developed new highly effective methods for the
determination of gold (III). The developed techniques were applied to determine the trace
amounts of gold (III) in synthetic mixtures.

Keywords: spectrophotometric, gold(Ill), 2,2',3,4-tetrahydroxy-3'-sulpho-5'-nitroazo-
benzol , a.a’-dipyridyl and diphenylquanidine.

Redaksiyaya daxil oldu: 16.09.2019-cu il
Capa imzalandy: 24.02.2020-ci il
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Couemanuem memooos ounamuueckoeo paccesnus ceema (PC), snekmponnoco na-
pamacnumnoeo pesonanca (II1P) u ungpaxpacnoii (MUK) cnexmpockonuu ucciedosanst Ko.-
JIOUOHO-CIMPYKMYPHble 0COOeHHOCMU U KOANOUOHas cmabuneHocms macen M-404 6 3asucu-
MOCmU OM COCMABA COOEPACAWUXCI 8 HUX 8 KaYecmee Npucadox (QYHKYUOHANIbHO-3aMeujeH-
HbIX cynbuoos. Hcecnedosano enusinue 5mux COeOUHeHUN HA NPOMUBOUSHOCHbBIE CEOUCMEA
macna U-40A. [lokazano, umo npu 3KCniyamayuy Macei 8 Hux 00pasyomcs napamacHumHble
acganvmenosvie cmpykmypul. Bzaumooeticmgue smux cmpyxmyp medxcoy cobou u ¢ ouamae-
HUMHBIMU MOIEKYAAMU NPUBOOUM K (DOPMUPOBAHUIO KOJIOUOHBIX CMPYKMYP C pasmepamu
nopsaoka 100 u 6onee um, acpeeayus KOMOPLIX NPUBOOUM K 0OPAZ08AHUTIO U BLINAOEHUIO 0CAO-
KOG U YXYOUleHuio SKCNIyamayuoOHHbIX CE0UCME Macel. Ycmanoseieno, 4mo 6ce cyav@uobl
06aadalom xopouwumu nPOMUEOU3HOCHLIMU CEOUCMEAMU U NO DIMUM NOKA3AMENAM NPEBOC-
X00AM U36eCMHYI0 NPOMBIWAEHNYIO NPUcAOKy JD-11, umo moxcHo 00vACHUMb UX CMPYK-
mypuvimu ocobennocmamu. Iloxazano, umo macia, codepicawjue cyibduovl 6 Kavecmee
npucaoky 8 cpasHenuu ¢ maciamu, cooeparcawumu npucaoky JD-11 u noogeperymoie om-
pabomke, Xapaxmepuzyiomcs MeHbUUMU PA3MEPAMU KOLTOUOHBIX CIMPYKMYP.

KioueBsbie ciioBa: cMa3ouHbIe Macia, MPUCAKU, KOJUIOWAHAS CTaOMIIBHOCTD, (DyHK-
LMOHAJIBHO-3aMEIIICHHBIE CYIb(UABI, TUHAMHYECKOEC pPAcCesHHE CBETa, ICKTPOHHBIN Tapa-
MarHUTHBII pe30HaHC, HH(PaKpacHasi CHEKTPOCKOITHS

CoBpeMeHHBIE Macia MPEICTaBISAIOT COOOM CMa304YHbBIE MaTePHAIIbI
CJIOKHOTO COCTaBa, cojepskaiue naker npucanok [1-3]. [Hoxbop mpucamox
OCYIIECTBISETCSA MPEUMYIIECTBEHHO MO MX (YHKIIMOHATBLHOMY NEUCTBUIO [4,
5]. OgnHako mpu 3TOM HE BCErAa YYUTHIBAIOTCS KOJIJIOWTHO-XMMHUYECKHUE OCO-
OCHHOCTH IPUTOTOBJIEHHBIX CHCTEM. B pe3ysibTaTe yacTo B yCIOBHUSIX XpaHe-
HUS U IPUMEHEHHUs] TOBAPHBIX Macel B HUX 00pa3zyeTcs OCaAKH, yXY/IIal0TCs
MX 9KCIUTyaTallMOHHbIE CBOMCTBA.
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CuctemMaTH4eCKUX UCCIEIOBAaHUN 110 U3YYCHHUIO KOJTOMIHOW CTaOWIIb-
HOCTH TOBApHBIX Macell IPaKTUYECKH HET [6-8].

B nacrosmieii paboTte npuBeeHb! pe3yibTaThl HAIIMX UCCIEIOBAaHUS Me-
TOAAaMH JMHaAMU4eckoro paccessHus cseta ([IPC), aneKTpoHHOro napaMarHuTHOIO
pesonanca (OIIP) u mHpakpacHON CHEKTPOCKOIUH KOJUIOMIHO-CTPYKTYPHBIX
0coOEHHOCTEH U KOJTOMIHOM cTtabuimbHOCcTH Macna M-40A, conepskaliero B coc-
TaBe (QYHKIMOHAIbHO-3aMEIIEHHbIE CYIb(UIbI Pa3TUIHOTO CTPOCHHUSI.

IKcnepUMEeHTAIbHAA YacTh

OObexkTamMu MCCIEAOBAHUS CIYKUIM KOMIO3UIIMM HAa OCHOBE WHIYCT-
puansHoro Macia 1M-40A ¢ GyHKIMOHATBHO-3aMeIIEHHBIMU CybpuaamMmu Ghop-
MYJIbI R'-S-H +R?*-X —» R! -S —Rz, rmue R' - C4Ho-O-CO-CHs- ; R? -
CH,CH,CH,X u X - Cl(1); Br (2); OH(3); C¢H4OH (4) ucnonp30BaHHBIX B
KayecTBe MPHUCAIOK,. OHU ObLIU NOIYUeHbl G3aumooeticmeuem OYmuio08020
aghupa MepKanmoyKcycHOU KUCIOMbl C HEHACLIUWEHHbIMU COeOUHEHUAMU 8
npucymemeuu mpusmunamuna. VIcxoqusiit OyTHIIoBbIN 3¢pup MepKantoykcyc-
HOM KHCJIOTHI OBLT TOJIY4eH O M3BECTHOM MeToauKke [9] B3ammopaeicTBuEM
MEPKaNTOYKCYCHON KHCIOTHI ¢ OyTaHOIOM B pucyTcTBHH Katanuzatopa HCI:
BBIXOTT €r0 coCTaBHI 77%; Ty 192-194°C; np™ 1.4568; ds™ 1027.8xr/m’ .

Coenunenus 1-4 CHHTE3MPOBAIH CIIEAYIOMIUM 00pa3oM: K CMECH, COC-
tosiedt 3 0.5 monu OyTuiaoBoro 3pupa MEepKanTOyKCyCHOW KUCIOTHI u 0,5
MOJIM AJUTHIITAIOTEHUA TPU TMEepPEMEIIBaui JA00aBIsUId HECKOJIBKO Karelnb
TPUATHIIAMHUHA TPOAOJKAIMA TIepEeMENIMBaHNe B Te€YeHHE | 4. IpU KOMAaTHOMU
Temmneparype u 3-4 4. nipu 60-70°C. TTo 3aBepleHUH PEAKIMH 1IETEBOE COEH-
HEHHE BBIICIISUIN U3 PEAKIIMOHHONW MacChl BAKyyMHOM meperonkoi. B Tabmuie
1 mpuBoasTCS (PU3NKO-XUMUYECKUE TOKa3aTeNu 0a30BOTO MHAYCTPUATHHOTO
macna M-40A, mpeacraBistoniero ¢ co6oi cMech BHICOKOOUHINCHHBIX JTUCTHUII-
JSTHBIX M OCTATOYHBIX Macesl CeIEKTUBHON OUMCTKU. B Tabnuie 2 npuBoasTcs
XapaKTEePUCTUKH HUCTIOTB30BAHHBIX CYIb()HUIOB.

Tabmumna 1
OcHoBHBbIE PU3NKO-XUMHUYECKHE MTOKA3ATeH
HHAycTpHaJbHOro maciaa M-40A [10]
Ne | Iloka3aresan 3Havenus
1 ITnotHOCTH TIpH 20 °C, Kr/M°, He Goutee 900
2 Bsi3kocTh KnHeMarngeckast, ipu 40 °C, Mm~/c 61-75 (51-75)
3 Kucnornoe uncio, mr KOH/r, e Oosee 0,05
4 Temmeparypa, °C: BCTIBIIIKK B OTKPBITOM THTJIC, HE HIKE 220 (200)
5 Temmeparypa 3acteiBanus , °C: He BBIIIE -15
6 Iger, en. [THT, He Gouee 3,0 (4,5)
7 CTaOWUIBbHOCTD IPOTHB OKUCIICHHS: IPUPALICHAE KUCIOTHOTO yrcia, | 0,4
mr KOH/r, He 6osee
8 Copneprxanue cMmod, %, He boee 3,0
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Tabmma 2
DOHu3NKO-XUMHYECKHE MOKA3ATeJ 1
(GYHKIHOHAJIBLHO-3aMelleHHBIX CYJb(uI0B
2

Coenu- T kum.,’C np 0 d42° DJIeMEeHTHBIN cocTaB, %o
HEHue kr/™M | C H S Cl Br

1 88-92 /12 MM prT.CT. 1.4810 | 1088 | 48,07 | 7,52 | 14,02 | 15,54 | -

2 62-65 /3 MM pT.CT. 1,4651 | 1209 | 40,03 | 6,29 | 11,68 | - 29,54
3 148-150 /3mm.pT.CT. 1,4836 | 1073 | 52,31 | 8,59 | 14,95 -

4 197—200 /4mm.pT.CT. 1,5253 | 1145 | 63,73 | 7,57 | 11,17

CTpyKTYpbl CHHTE3UPOBAHHBIX CYJIb(PUI0B ObUIH MOATBEPHKICHBI ME-
togamu MK- u SIMP cnektpockonuu. B UK -cniektpax coeqnHeHui npucyT-
CTBYIOT TOJIOCHI TOTJTomIeHnst B obmactu 1700-1710 cM™', xapakTepHbie mmst
C=0 rpynnsl, 1 OTCYTCTBYIOT Nojocsl norynomenus or SH-rpynnel.B UK
CHEKTPE COENMHEHUS 3 YEeTKO MPOSBISIOTCS IOJIOCHI MOTJIOMICHUS, XapaKTep-
HBIE JUIs1 CI0XKHO3(upHO# rpynmsl (1172 u 1239 cm). Hanuane TUAPOKCHIIb-
HOM TPYTIIBI TTOATBEPIK/IACTCS IHPOKOH TTOI0Coi B 06mactn 3500-3600cm .

3Ha4eHUs1 MAarHUTHO-PE30HAHCHBIX XapaKTEPUCTUK CHUHTE3UpPOBaH-
HBIX CO€IMHEHUH |-4 mpuBeneHbl HUXKE.

Coenunenue 1: 'H IMP cnektp (CDCls, d,m.1.): 0.85 T (3H, CHs, 3
n= 6.45 Hs); 1.42 m (2H, CH,); 2.05 m (2H, CHy); 2.75 T (2H, CH;-S, *Jyu=
6.1 Hs); 3.15 ¢ (2H, CO-CH2-S); 3.55  (2H, CH, -Cl, *Jiu= 6.25 Hs); 4.1 T
(2H, CH,0, *Ji.y = 6.38 Hs). °C SIMP crexrp: 12,7; 18,3; 28,7; 31,3; 32.2;
33,1;42.9; 65.1; 169.8.

Coenunenre 2: 'H SIMP cnektp (CDCls, d,m.1.): 0.6 T (3H, CHs, 3JH_H
= 6.45 Hs); 1.0 m (2H, CH,); 1.25 m (2H, CH3); 2.4 T (SCHa»); 3.05 ¢ (CH»S);
3.15 T (2H, CH,Br); 4.2 T (2H, CH,0). "*C SIMP crexrp: 10 (CHs); 19 (CHy);
26(CH>); 30 (CHy); 31 SCHy); 34 (CH»S); 41 (CH2Br); 71 (CH2)), 170(COO).

Coemurenne 3: 'H SIMP crextp (CDCls, 8,m.1.): 0.8 T (3H, CH3); 1.1
M (2H, CHy); 1.45 m (2H, CH,); 1.75 m (2H, CH,); 2.5 T (SCH»); 3.2 ¢ (2H,
CH,S); 4 T (2H, CH,OH), 4.3 T (2H, CH,0), 5.2 ¢ (H, OH). "°C SIMP criextp
(CDCl3, 6,m.1.): 10 (CH3); 11 (CH3); 20(CHa»); 28 (CHy); 31 (CHy); 32 (SCHa);
36 (CH,SI); 65 (CH,OH); 70 (CH,0)), 175(COO).

Coenunenne 4: Boixox; 'H SIMP cuektp (CDCls, o,m.1.): 0.9 T (3H,
CHs); 1.3 m (2H, CHy); 1.6 m (2H, CH»); 2.0 m (2H, CHy); 2.7 Tt (4H,
SCH,+CH,Ar); 3.6 ¢ (2H, CH»S); 4.2 T (2H, CH,0), 5.5-5.8 ¢ (1H, OH); 6.7-
7.4 m (4H, Ar). °C SMP cnextp (CDCls, 8, m.1.): 14 (CHsz); 19 (CHy);
29(CH,); 30(CH,); 32 (CH»); 34 (SCH2); 35 (CH2, Ar); 55 (CH2S); 116 (CH,
Ar), 120(CH, Ar); 127 (CH, Ar), 130.5 (CH, Ar), 136 (C, Ar), 154 (C,Ar), 171
(COO0).

DJIeMEHTHBI COCTaB CUHTE3UPOBAHHBIX COEAMHEHUH (YIiiepoJ, BOJOPO,
cepy) OIpEeAeNsuIn ¢ UcIob30oBaHueM aHanu3artopa TruSpec Micro CHNS kom-
nannn LECO. Haecku uccnempyembix 00pa3ioB cocTaBisuii ~8-10 mr.
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Conepskanne xjiopa, Opoma B o0pasmax Onpeaessuid, HCTIOIb3Ys METO/T
C)KHraHus B KoJioe ¢ kucjaopoaom [11]. DTuM MeToaoM onpeaesiiiv TakKe co-
Jiep’KaHue cepbl B oOpasuax. Pe3ynbraTel omnpeseneHus colep:KaHusi Cepbl B
CHUHTE3MPOBAaHHBIX 00pa3lax yKa3aHHBIMU BBILIE IByMS METOJaMU HE MPEBbI-
mana 10-15%.

SIMP —cnekTpbl CUHTE3UPOBAHHBIX COCAMHEHUN CHUMAJIA HA CHEKTPO-
Mmetpe “Bruker-300” ¢ pabGoueit yactoroit 300 MI'y (I'epmanust). BuyTpenuuii
cTaHzapT —rterpaMmeruicuiad. Mcnonp3oBanu 1-5%-Hble pacTBOpHI aHAIM3U-
pyembix coenuHenuit B CDCl; .

UK-cnextpsl cHaThl Ha ciektpomerpe FTIR Alfa, Bruker, B unTepBane
gactot 400-4000 cv™'.

Cnextpsl OIIP peructpupoBaHbl Ipy KOMHAaTHOW TEMIIEPAType Ha CIEK-
tpometpe Bruker EMX/Micro B KBaplLieBbIX amilyjiax IMaMeTpoM 5 MM B X-aua-
nazone (v = 9.8 I'T'y ) B craronapHom pexxume (CW). Pasmep «ruaponuHamu-
YECKHMX» TMaMETPOB YaCTHI] B 00pa3iiax 6a30BOro u oTpabOTaHHOTO Macena u
UX paclpeleieHUe M0 pasMepy ONPENEIs ¢ UCIOJIb30BAHUEM aHAIU3aTopa
pasmepa gactuii LB 550 kommanuu Horiba. MeTton ocHOBaH Ha W3MepeHUU
cpeaHel ckopocTy Tuddy3un JTUCTIEPCHBIX YaCTUI] MyTEM PerucTpaunuu Qiyk-
Tyalluii UHTEHCUBHOCTU PACCESIHHOTO CBETA. JTUM METOJIOM HETOCPEICTBEHHO
u3Mmepsercs kodpdunment auddysun yactun B KuakocTH. [Tockonbky K03¢-
¢unueHT Auddy3un 4acTUll OHO3HAYHO CBSI3aH C UX pPa3MEpPOM, METOJIOM JH-
Hamuueckoro paccessHus ceeta ([{PC), mo cymecTtBy, ompenensercs: Takxke
pasmep atux yactuil [12,13]. Mcnonb3yemblii aHAIU3aTOP MO3BOJISIET UCCIIE0-
BaTh MPOLIECCH 00pa30BaHUs, paclajia arperaroB YacTHll, KOMIIJIEKCOB B HMH-
tepBasie Temnepatyp 278-343K. MHTepBan onpenensieMblx pa3MepPOB YaCTHIL
nanHoro npubopa paser 0,001-6 MkM. MOIIHOCTP MCTOYHHMKA M3ITyYCHHS -
5MBT, mumHa BOJTHEI - 650 HM.

[IpoTrBOM3HOCHBIE CBOMCTBA COCIMHEHUN ONPEEIISIN HA YEThIpeXIIa-
pukoBoil mamune Tpenus UIIM-3/1 (I'OCT 9490-75) [14]. YcnoBus ucnbita-
HUIi: cKopocTh Bparienus mmnuHaens 1420 06./mMuH., Harpy3ka 20 Kr, TeMiepa-
Typa — KoMHaTHas. Bpems 1 yac. O mpOTUBOM3HOCHBIX CBOICTBaX CUHTE3UPO-
BAaHHBIX COCJMHEHUHN CyIMIM IO BEJIMYMHE AMAaMeTpa MATHA U3HOca (MM), KO-
TopbIe cocTaBuiu it oopasioB U-40A, conepkamux 1 mac.% coenuHeHmit 1-
4: 042, 0.44, 0,54 u 0,60 MM, cooTBeTCTBEHHO. OTMETUM, YTO BEJIMYHMHA
MsITHa W3HOca sl 00pas3moB OazoBoro macna coctraBiser 0,81 mm. s
CpaBHEHUS MPOTUBOM3HOCHBIX CBOWCTB OBIIM MCIBITaHbI 00pa3il Macia M-
40A, conepxamue 1,5 mac.% u3BectHsiii npucagok Jd-11 (Benuuuna nsr-
Ha u3Hoca coctaBuia 0,81 mMm).
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PesyabTatel u 00cykieHne
Ha puc. 1 u 2 npuBeaeHsl, COOTBETCTBEHHO, CIIEKTPbl JUHAMHYECKOIO
paccesaust ceeta ([IPC) nunnycrpuansnoro macia M-40A u macna U-40A, co-
nepxamiero coenuHenre 1 u JId-11 B H-okTaHe (10 M MOCIE HCIBITAHUS T10
I'OCTy 9490-75).

Puc.1. Cnexrpst JIPC o6pasia U-40A B H-oKkTaHe: a) 710 1 0) 1MOCiIe UCIIBITAHUS

a) 0)

Puc.2. Crnekrpsr JIPC o6pasuos 1-40A, cogepskariero 1mac.% coenunenus a) 1 u 0)
J® 11B H-OKTaHE MOCIIE UCTIBITAHHSA

B Ttabn. 3 mpuBenens! 3HaueHus mapameTpoB JIPC obpaszmor M 1-40A,
cozpepxanmx coenunenus 1 u JId-11 B H-okTaHe (10 ¥ TIOCTIE UCTIBITAHUS).

Tabmuma 3
3navenuss napamerpoB JIPC o6pa3unoB 6a30Boro maciaa
UM U-40A 1 xoMno3uIuii ero ¢ coegnHeHusamu 1
u JIP-11 (10 1 mocJie CNbITAHUS) B H- OKTaHe

*Q06pas1pt Jlannble uHAMHYEcKOro paccesiaus ceera (JIPC)
macjia JlmameTtp yacTul B )KUAKOH daze, HM Avmuma- | **Koaddumuent
H-40A Huametp B 1M 14 10, Menuan | Cpeanuii | Mona | Tyzna mmddysun,
50 1 90 % uvacTun pazmep m/cex. B!
10 50 90 YaCTHIL

a [59 8,1 103 | 8,1 8,1 8,1 0,6110 | 1,261x10™"°
1 b |2956 | 582,8 | 870,0 | 582,8 | 5904 619,6 | 0,7073 | 1,76x10"

a |31 4,5 5,9 4,5 4,5 46 1076 5,9x107""
2 b | 196,6 | 433,9 | 671.2 | 433,9 439.,4 424,5 | 0,559 2,3598x107"2
3 a |47 6,5 8,5 6,5 6,6 69 |0,58 4,1x10™""
3 b | 2343 | 450,9 | 667,5 | 450,9 455,6 470,2 | 0,5527 2,2710x107"

*Oo0pasus! Macia M-40A: 1-ucxojHoe, He coAepIKallHii MpucaaokK, 2,3- cojepxaliue
B koimyectBe | mMac.%, coenunenns 1 u 1 u JI®-11, cootBeTcTBEeHHO; a M1 6 — 00Opa3IBl coeTu-
HEHUH 10 M TOclie HCHbITaHus. **3HaueHue JuaMeTpa YacTHUIl OIpelelsercss 1o (GopmyJe
Crokca—OuHmreitna D= kgT/3nnd, tne kg - moctosiaHast bonpimana, T —tremmniepaTypa B rpa-
nycax KenbBuHa, 1) —BS3KOCTb Cpejibl, d —«TUAPOAMHAMUYECKUH JUAMETDP)» YACTHIIBL.
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Kak BugHO 13 BbILIENIpUBEAECHHBIX pHC.1, @ U TaO. 3, 3HaUEHUS CPEIHUX
pa3MepoB YaCTHIL 10 MCTIBITAHUS ISl 00pa3lioB Macesl U3MEHSIOTCS B UHTEpBaJie
oT 3-X 10 9 HM. DTH YacTHIIbl, CKOPEE BCETo, MPUHAVICKAT HAAMOJIEKYIIIPHBIM
oOpazoBanusiM. OTMETUM, YTO B MHIYCTPUAIBHBIX MAcJaX, KaK U MIPAKTUIECKH BO
BCEX MOI00HBIX JKUIKUX HEPTENPOIYKTaX, 00pa3yoTcs HaMOJIEKYISIPHbIE CTPYK-
Typsl U3 achanbTeHoB ¢ pasmepamu 1010 HM [15-19]. O1u cTpyKTyphl Mapamar-
HUTHBI U UIMEIOT xapakTepHsle criekTpbl DI1IP [20,21]. /s oOpa3noB cBexero 6a-
30Boro macna M-40A kakux-imu0o curnanos B criekrpax DI1P, peructpupoBaHHbIX
IIpY KOMHATHOW TemriepaType, He Habmoaaerca. Onnako cnekrpsl JI1P obpasuos
00paboTaHHBIX Macen MPEICTABISAIOT COOON CYNEPIO3UIMI0 HE MEHEe TPeX CHT-
HAJIOB, IEHTpUPOBaHHbIX Npy g = 2.02 ¢ mmpuHoi simaun AH =110 mT, g=43 ¢
nmpuHoit AH =630 MT u y3koro curnana ¢ g = 2.003 ¢ mmpunoi auanu AH =0.9
MT. IlepBble 1Ba curHaa, MpUHAUIEKAT, CKOPEE BCETO JKENIE30-COAEPIKAILMM Yac-
tiuam [20,22] u y3kuil curHaj pajuKalbHbIM 00pa30oBaHUSM, OOpa3OBaHHBIX B
nporiecce otpadoTke 6a30Boro macna. OTMETHM, YTO yKa3aHHbIE CUTHAIIbI HAOJII0-
JAFOTCS JIIs1 BCeX 00pasioB, coaepskanmx coemunenus 1-4, JID-11 u 6azoBoe
MacIo ¥ OTIMYAIOTCS IPYT OT ApYyra JMIIb 110 UHTEHCUBHOCTH HAOJIOIaEMBIX CHT-
HasoB. [IprueM oTinume 3TO,MOKHO CKa3aTh,04€Hb HE3HAUUTENbHOE. Takas Kap-
THHA TO3BOJISET 3aKJIIOYMTh, YTO Y3KMIl CHUTHAJ, OOYyCIIOBJIEH, CKOpee BCEro, ac-
(baTbTEeHOBBIMH CTPYKTYpaMH, 0Opa3yIOIIHUXCS B TIPOIIECCE ACTPaaallii 00pas3oB
macna -40A, a Hanmuue IMUPOKNX CUTHAJIOB, IPUHAUISKAIINX KEJIE30-COIEpKa-
UMM CTPYKTypaM, BHECEHHBIM B 00pasiibl 0a30BOr0 Maciia B IPOLIECCE UCIbITa-
Hus1. Kak BUIHO Takke U3 MPUBEICHHBIX BbIlIe puc 1 1 Tabn.3 11 oTpaboTaHHBIX
00pa3loB Macia HaOIOAAI0TCS 3aMETHBIE U3MEHEHHUs B pazMepax yactuil. O0pa-
30BaHME YACTHUI] C TAKUMHU pa3MepaMH B OTPAOOTAHHBIX MAclax SIBISETCS Pe3yiib-
TaTOM Jierpamanuu 6a3oBoro macia. B mpomecce skcruryataniun UM mon Bius-
HHEM BHEIIHUX (haKTOpOB (KUCIOpPOJa BO3yXa, TEMIEPATyphl U JIp.) U3MEHS-
€TCsl ero XMMHUUYECKU cocTaB, 00yCIOBICHHON 00pa3oBaHUEM MapaMarHUTHBIX
ac(anpTeHOBBIX CTPYKTYp. Hanmuue mnonoc nornomenus mpu 1710 u 1608 cm’ B
HK- cnektpax oTpaOOTaHHBIX Macen YKa3bIBalOT Ha 00pa30BaHNE OKHUCICHHBIX
COEMHEHUH (KHCIIOT, albJAETH/I0B, KETOHOB U JIp.) U YBEJIWYEHHUEM COAEpKa-
HUSI TIOJUIIUKJIMYECKUX apOMaTHYECKUX CTPYKTyp. st oOpasmoB orpaboraH-
HOT'O Maciia 0OHapyKeHbl Takxke cialble mojocel mpu 3420 em’! m 1625 em!
BOJIBI, aJICOPOMPOBAHHON M3 BO3/IyXa, pa3pelIeHHbIe Takke mosiockl ipu 1100-
1010 cm”' B obmactn nepopManHoHHbIX KomeGanuii OH- IpyI, CBA3aHHBIX
BOJIOPOJIHOM CBS3BIO.

Otmerum, uro UK crnekTpbl Bcex HMCCIEA0BAHHBIX 00pa3lioB Macia Kak
0a30Boro, TaKk U OTpabOTaHHBIX, TUIUYHBI 11 Maces. OHU MPaKTUYECKU COBIIA-
JIAI0T, OHAKO pa3/IMuaroTcss MHTEHCHBHOCTSAMMU MoJoc norouieHus. Kpome toro,
BO BCEX CIIEKTpaxX PETUCTPUPYIOTCS TAKKe IMOJIOCHI oryonieHus npu 2360 u 2340
e, obycosnennbie mornomeanemM CO, BO3ayXa, TIOCKONBKY 3alHCh CIIEKTPOB
MIPOM3BOIMIIACH B HOPMAJIbHBIX YCIIOBHUSIX MPU CBOOOTHOM JlocTyne Bo3ayxa. Kpo-
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Me yke onMcaHHbIX nonoc, B UK -ciektpax npu MOBBIIEHHON TONIIUHE CIIOEB
HaAOJIIOAFOTCS TIOJIOCHI TIOTJIOMIECHHSI BaJIeHTHBIX KoseOanuii cBsizeit C=C (1605
em™') apomarideckux Koerl. Hammunme KOHICHCHPOBAHHBIX apOMATHUECKUX COC/TH-
HCHHMIT TIOJITBEPIKIACTCS TAKKE TIPHCYTCTBHEM T0IT0C B 00macTi 873 i 815 cv™..

B UK cnekrpax 06pa3ioB 0TpabOTaHHOTO Macia Hapsiay C BbIIEyKa3aH-
HaMM I0JIOCaMH IOIJIOLIEHUS] YETKO MPOSIBIISIOTCS MOJIOCH! MOIJIOMIEHHS TPy
CH, n CH; ankaHoBbIX cTpyKTyp (2952, 2935, 2872, 2848, 774 1 720 cm™). TToo-
CBI ToryIommennst B obacti 930 i 890 cM 0cTaTOuHO JOCTOBEPHO YKa3bIBAIOT Ha
HaJIM4Me KOHLEBBIX BUHWIBHBIX U (MJIM) METUJIEHOBBIX rpym [23-25].

N3 cpasuenus MK criektpoB 00pa3iioB 6a30BOro 1 oTpabOTaHHOTO Macen
BUHO, YTO MHTEHCUBHOCTH OOJIBLIMHCTBA IMOJIOC MOIJIOIIEHHS, PUHATIEKALINX
ApOMATHUECKHAM CTPYKTYPaM, B OCHOBHOM, mpu 1605 cM™', 3aMeTHO Bo3pactaer,
YTO yKa3bIBa€T Ha POCT apOMATUUECKHUX COEMHEHUH B Ipoliecce 00padoTKu. ITOT
MPOLIECC MOKET MPUBECTU K OOPa30BAHHIO HAIMOJEKYISIPHBIX CTPYKTYp 3a CUeT
MEXXMOJIEKYJISIPHBIX B3aUMOJAEHCTBUI T-3JIEKTPOHOB apOMaTHYeCKUX KOJell U Jia-
Jiee MX arJoMepH3aLliy C BBIIIAJIEHUEM B OCAJIOK.

Takum oOpa3om, MpUBEACHHbIE SKCIEPUMEHTAIbHBIE PE3YyIbTAThI IO-
3BOJISIFOT 3aKJIIOUUTD CIIEAYIOIIEE.

1. Tlpwm skcrmyaTamu mMacen o0pa3yroTcst MapaMarHUTHBIE achaabTeHO-
BbIE€ CTPYKTYpbI. B3anMozeicTBie 3THX CTPYKTYp MEXIy cOOOH U ¢ JuaMarHuT-
HBIMH MOJIEKYJIaMH OKpPY>KE€HHS MPUBOIUT K (POPMUPOBAHUIO KOJIIOUIHBIX
CTPYKTYp ¢ pazmepamu nopsiaka 100 u Gonee HM, arperanysi KOTOpbIX MPUBOIUT K
BBINAJCHUIO OCAIKOB U YXYIIIEHUIO SKCILUTyaTallMOHHBIX CBOMCTB Maces

2. Bce cunTe3upoBaHHble Cyab(uIbl 0071a1aI0T XOPOIIUMHU TPOTUBO-
W3HOCHBIMHU CBOMCTBAMM U IO ATOMY MOKA3aTENI0 TMPEBOCXOJAT U3BECTHYIO
npombinuieHHyto npucaiaky JAd-11, 4To MOXHO OOBSICHUTH UX CTPYKTYp-
HBIMH O0cOoOeHHOCTAMU [26]. Tak, macna, coaepxamue Cyabpuabpl B Ka4ecT-
BE MPHUCAJKU B CPAaBHEHUH C MacjaMH, COAEpKalIUMHU TuTuodocdaT HMHKA
U MOJABEPTHYTHIX OTPAa0OTKE, XapaKTEPU3YIOTCS MEHBUIMM pPa3MEpOM KOJI-
JOUJHBIX CTPYKTYD.
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FUNKSIONAL-9VOZLi SULFIDLOR OSASINDA SURTKU YAGLARININ
ASQARLA BIRLIKDO KOMPOZIiSiYALARIN KOLLOID STABILLIiYi
VO KOLLOID-QURULUS XUSUSIYYOTLORI

P.H.OSODOVA, Q.Z.HUSEYNOV, S.A.SULEYMANOVA,
S.N.OSMANOVA, E.H.ISMAYILOV

XULASO

Is1gm dinamik sopilmoasi (IDS), elektron paramagnit rezonans (EPR) vo infraqirmizi

(IQ) spektroskopiya iisullarini istifado ederok, torkibindo funksional-ovazli sulfidlor olan M-
40A yaginin kolloid struktur xiisusiyyatlori vo kolloid stabilliyi 0yronilmisdir.
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Bu birlogsmolor M-40A yaginin torkibinds yeyilmoys qarsi asqar kimi istifads olunmus
va tosiri dyronilmisdir.

Gostarilmisdir ki, istismardan sonra yaglarin torkibinds paramaqnit xassali asfalten quruluslu
birlogmolor omalo golir. Onlarin bir-biri ilo vo diamaqnit xassoli molekullarla qarsiliglt tosiri natico-
sinde 100 nm va yuxar1 6l¢iide olan kolloid strukturlar amala golir. Onlar aqreqasiya prosesi nati-
cosindo yagin torkibindo ¢okiintiilor omolo golir vo yagin istismar xassalorini pislosdirir.

Gostorilmisdir ki, I®-11 agqari olava olunan yaglarla miiqaisodo sulfid saxlayan yaglar
nisboton az 6l¢iilii kolloid qurulusa malikdir.

Acar sozlor: strtkii yagi, asqar, kolloid stabilliyi, funksional-ovozli sulfid, isigin dina-
mik sopilmaesi, elektron paramaqnit rezonans, infraqirmizi spektroskopiya

COLLOIDAL-STRUCTURAL FEATURES AND COLLOID STABILITY
OF COMPOSITIONS OF LUBRICANT OILS WITH ADDITIVES
BASED ON FUNCTIONALLY-SUBSTITUTED SULFIDES

P.H.ASADOVA, K.Z.HUSEYNOYV, S.A.SULEYMANOVA,
S.N.OSMANOVA, E.H.ISMAILOV

SUMMARY

The combination of dynamic light scattering (DLS), electron paramagnetic resonance
(EPR) and infrared (IR) spectroscopy has investigated the colloidal structural features and the
colloidal stability of M-40A oils depending on the composition of functionally substituted sul-
fides contained in them. The effect of the compounds obtained on the anti-wear properties of
the I-40A oil was investigated. It is shown that paramagnetic asphaltene structures are formed
during the operation of oils. The interaction of these structures with each other and with dia-
magnetic molecules of environment leads to the formation of colloidal structures with size of
the order of 100 and more nm, the aggregation of which leads to precipitation and deterioration
of the performance properties of oils. All synthesized sulphides have good anti-wear properties
and by this indicator they surpass the well-known industrial equipment of DF-11, which can be
explained by the structural features of these sulphides. It is shown that oils containing sulfides
as an additive in comparison with oils containing zinc dithiophosphate, i.e. additive DF11 and
subjected to testing, characterized by a smaller size of colloidal structures.

Keywords: lubricating oils, additives, colloidal stability, functionally substituted sul-
fides, dynamic light scattering, electron paramagnetic resonance, infrared spectroscopy

Hocmynuna 6 peoaxyuro: 10.10.2019 e.
Hoonucano x neuamu: 24.02.2020 e.
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Viniloksi- va (2-viniloksi-) etoksi avazli tsiklik vo atsiklik tsiklopropilasetallar sintez
edilmis va onlarin radikal inisiatorlar istirakinda homopolimerlasma reaksiyalari todqiq edil-
misdir. Alinan polimerlorin torkib vo qurulusiar: spektral va Kimyavi analiz iisullari ilo Oy-
ronilmis, sintez edilmis monomerlorin reaksiyayagirma gabiliyyatina tosir edon amillor arag-
drilmig va homopolimerlarin xassalari todqiq edilmigdir.

Gostorilmisdir ki, polimerlosma prosesi yalniz vinil qrupu hesabina gedir, tsiklopropil
Vo asetal gruplart iso makromolekullarin yan zancirinda toxunulmaz halda qaliriar.

Acar sozlar: sado vinil efiri, tsiklopropan, tsiklik asetal, radikal polimerlogsmo

Moslumdur ki, makromolekullarinin yan zaoncirlorinds kimyavi aktiv
funksional qruplar saxlayan polimerlar texnikanin miixtalif sahalorinda, o ciim-
lodon foto- vo elektronohossas rezistlorin, bioloji foal maddolorin, xiisusi to-
yinath materiallarin vo s. hazirlanmasinda genis istifado olunurlar [1,2].

Sado vinil efirlori reaksiyayaqabil monomerlor vo modifikatorlar kimi
xtisusu toyinath materiallarin alinmasinda miihiim shomiyyat kasb edirlor. On-
lardan polimerlora olavalor kimi istifado edildikdo alinan kompozisiya mate-
riallarmin plastikliyi, adgeziya qabiliyyati vo termiki davamliliqlar1 yiiksok
olur. Bels ki, miioyyon edilmisdir ki, glikollarin (hamg¢inin oliqoetilenqlikolun)
divinil va vinilqlisidil efirlori Li-akkumlyatorlarinda elektrolitlar iiciin modifi-
kator kimi yararhidirlar [3].

Etilen glikolun vinil qglisidil efiri (viniloks) asasinda alinan polimerlordon
proton keciron membranlarin hazirlanmasinda istifado edilir [4]. Etilen gliko-
lun vo digor glikollarin monovinil efirlorinin radikal inisiatorlar istirakinda ho-
mopolimerlasmasi ilo oligomer mohsullart alinir. Bununla barabar hamin mo-
nomerlorin vinil birlosmolori ilo radikal birgapolimerlogmasi naticosindo yiik-
sokmolekullu maddslor do alinir.
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Vinil efirlorinin, o ciimlodon tsiklopropan torkibli sado vinil efirlori vo
onlarin funksional téromalarinin sintezi vo polimerlogsmasi sahosindo bir sira
todqiqat islori aparilmigdir [5,6]. Gostorilmisdir ki, homin monomerlorin hom
mohlulda, ham ds kiitlods radikal inisiatorlarin istirakinda polimerlogsmasi yal-
niz ikiqat rabitonin agilmasi hesabia gedir vo asagidaki qurulusda homopo-
limerlor alinur:

x=H; y=Cl ; CO,Et; COOH; CH,OMe ;

x=y=Cl ; CO,Et; COOH ; CH,OMe

Homin monomerlarin polimerlasma reaksiyalariin yalniz vinil qrupunun
hesabina getmosi spektral analiz metodlarindan vo model reaksiyalarindan
(tiollarin ikiqat rabitoyo radikal inisiatolarin istirakinda birlosmasi) alinan no-
ticolora asaslanir [7].

Toqdim olunan isin magsadi yeni funksionalovazli tsiklopropantarkibli
sada vinil efirlorinin sintezi vo onlarin asasinda homopolimerlorin alinma gorai-
tinin miiayyan edilmasi, alinan polimerlorin torkib vo quruluslarinin dyronil-
masi vo monomerlarin reaksiyayagirma qabiliyyatlorinin toyinindon ibaratdir.

1,1-dihalobirlogmalorin spirtlorlo reaksiyast boyiik maraq dogurur. Belo
ki, bu reaksiya naticosinds alkoksiovazli tsiklopropanlar alinir:
R R

X ' R’
x _R-OH \v<OR.

Hem-dihalotsiklopropan birlogmolori komok¢i maddolor kimi daha mii-
rokkab vo qiymatli xassolora malik maddolorin sintezindo genis istifado olunur-
lar. Bu tip birlogsmolorin miixtalif reagentlorlo qarsiligl tasiri ti¢ tip reaksiyanin
getmosino sobab olur: halogen atomlarinin reduksiyasi, onlarin avoz edilmoasi
va tsiklin qirilmasi ilo olefin, dien vo allen tipli birlogsmolorin alinmasi [8-10].

Halogen atomlariin hidrogen atomlari ilo avoz edilmaosi bir ¢ox tisullarla
hayata kecirilir. Halogen atomlarinin bagqa qrup ve fragmentlorlo avoz olun-
mas1 iso bir godar ¢otin gedon reaksiyadir vo olavo mohsullarin alinmasi ilo
miisayiot olunur.

Vinilovazli hemdixlortsiklopropanla miixtslif alkandiollar arasinda reak-
siya yapon tadqiqat¢ilart torafinden NaH istirakinda aparilmis vo tsiklik qu-
ruluslu tsiklopropil asetallar alinmigdir [11].

Analoji metodika lizro torafimizdon sintez edilmis hemdixloravazli tsik-
lopropil vinil efirlori 1 vo 2 asasinda viniloksi- va (2-viniloksi-) etoksi avazli
tsiklopropilasetallar 3-8 alinmigdir. Reaksiya asagidaki sxem tizro gedir:

23



g * o)
,% N OH\/CH2m O'% O%\/\O\J m

n=0,1; m=2-4 3-8
Segllmls optimal soraitdo asagidaki qurulusa malik tsiklik vo atsiklik
viniloksi- vo (2-viniloksi-) etoksi avazli tsiklopropilasetallar sintez edilmis,
onlarin torkib va quruluslari analitik metodlarla miisyyon edilmisdir.

(0) .. . . .
=\ /v<0:| 2-viniloksi-4,7-dioksaspiro-[2,4,0]-heptan
(¢}
Cl 0 T . .
— > 2-viniloksi-4,8-diok -[2,5,0]-okt
— /v<C1 — =\ /V<O vinilok si ioksaspiro-[ ]-oktan
0 ¢}
i 1 \ 4
(0)
OMe =\ /v< j 2-viniloksi-4,9-dioksaspiro-[2,6,0]-nonan
i (0]
o \/ :OMe O
5

2-viniloksi-(etoksi-) ovozli tsiklopropilasetallar (6-8,10) da 3-5,9 birlos-
molornin sintezi goraitinds asagidaki sxem {izro alinmigdir:
Oj (2-viniloksi)-etoksi-4,7-

dioksaspiro-[2.,4,0]-heptan
o g 0 piro-[2,4,0]-hep
6
Cl O} (2-viniloksi)-etoksi-4,8-
— cl 0 dioksaspiro-[2,5,0]-oktan
(0} ¢} AN O (¢}
¢ 2 7
OMe OD (2-viniloksi)-etoksi-4,9-
_\O/ \O/\/\OMe O/ \O/\/\o dioksaspiro-[2,6,0]-nonan
10 8

Reaksiyadan sonra vakuumda distills ilo ayrilmis birlogmolor 3-10 qaz-
maye xromatoqrafiyasi vasitosilo analiz edilorok tomizlik doracalori toyin edil-
mis v bir sira fiziki-kimyovi gostaricilori miioyyon olunmusdur.

Alnan tsiklik tsiklopropilasetallarm 3-10 1Q-spektrlorindo ikigat C=C-
rabitoloring, sado efir qruplarina va tsiklopropan halgesine aid olan udulma
zolaglarmin olmasi, hidroksil va xlor atomlarina aid olan udulma zolaqlarinin
1sa olmamasi avoz olunma reaksiyasinin getmasini siibut edir (sokil 1). Sakil 1-
do sintez edilmis 4 vo 7 birlosmoalorin IQ spektrlori verilmisdir.
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Sak. 1. Sintez edilmis 4 vo 7 birlosmolorinin 1Q spektrlari.

[Q-spektrlorin analizindon alinan noticolor az informasiyaya malik
oldugundan alinan birlogmoalarin quruluslarint daha doqiq miioyyen etmak ii¢lin
onlarin NMR-spektrlori ¢okilmisdir (sokil 2, codval 1).

7 6 5 4 3 2 7 6 5 4 3 2
Sak.2. 4 vo 7 birlosmoalorin NMR-spektrlori.

Sokil 2 vo cadval 1-don goriiniir ki, birlosma 7-nin NMR-spektrlorindo
OCH,CH,0-qrupunun protonlarina aid olan signallar 6=3.74-4.15 m.h.-do yer-
logirlor. Tsiklopropan halgesinde olan CHs-qrupunun protonlart isa 8=0.76-
1.42 m.h. dublet xarakterli signallar soklinds olurlar.

Cadval 1
Viniloksi- va (2-viniloksi-) etoksi avazli tsiklorpopilasetallarin
NMR-spektrlerin naticalari

H bﬁﬂ% H a }7851;;

H® HE VERTU
n=0; m="24 (3-5) n=00);n=1010

n=1;m=2-4(6-8)

Mono- Protonlarmn vo proton saxlayan qruplarin kimyovi siirtismolori §, m.h.
merin 1 2 3 4 5 6 —OCH,—,
sifii H H H H H H —OCH,; C-CH,-C

3 4.86 5.04 587 | 1.97-2.25 1.03 1.37 3.95-4.05 -
4 4.03 4.15 6.45 2.86 0.94 0.69 3.99-4.09 1.83-1.88
5 4.03 4.15 6.45 2.86 0.94 0.69 3.70-3.60 1.53-1.55
6 4.03 4.15 6.45 2.21 0.73 0.48 3.74-4.13 —
7 4.03 4.15 6.45 2.21 0.73 0.48 3.74-4.13 1.83-1.88
8 4.03 4.15 6.45 2.21 0.73 0.48 3.60-4.13 1.53-1.55
9 4.03 4.15 6.45 2.86 0.94 0.69 3.30 -
10 4.03 4.15 6.45 2.21 0.73 0.48 3.74-4.13; 3.30

6=1.82-2.85 m.h.-doki signal iso oksigen atomu ilo gonsuluqda olan ts1k-
lopropanin CH-qrupunun protonuna aiddir. Ikigat rabitonin metilen qrupunun
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protonlart CH,=CH-, §=4.04 m.h. vo =4.16 m.h.-do yerlosirlor. ikigat rabi-
tonin protonlar1 arasindaki garsiligl tosiri xarakterizo edon J-nin qiymaotlori 6
sayl1 birlosma ti¢lin asagidaki kimi olur:

Hl\ _H J 1? (h_eminal qarsiligh tosir) =2.4 Hs

2 C=C_ ) J2’3 (cis-qarsiliglt tosir) = 8.0 Hs

J*7 (trans- qarsiligl tosir)= 16.0 Hs
Tsiklopropilasetallarin alinmasinda hemdixlortsiklopropil fragmenti ilo

yanast miixtolif alkandiollardan, o ciimlodon, 1,2-etandiol, 1.3-propandiol vo
1,4-butandioldan istifads edilmis vo miioyyon edilmisdir ki, alinan birlogsmolor
asetal tsiklino daxil olan iizvlaorin say1 ilo forqlonirlor. Belo ki, miixtalif dl¢iilii
tsikllorin molekulun iimumi reaksiyayagirmo gabiliyyatine vo hamginin vinil
grupuna tosirlori do miixtolif olmalidir. Bu miilahizoalori tosdiq etmok {igiin sin-
tez edilmis monomerlorin homo- vo birgopolimerlosmo reaksiyasinda ak-
tivliklori miioyyon edlmisdir.

Aparilan todqgiqatlarin noticalori gostordi ki, etandiolun istiraki ilo (bir-
losma 1-don) alinan tsiklik quruluslu tsiklopropilasetalin ¢iximi (=40%), digor
alkandiollardan alinan birlogmolorin ¢iximlarindan ¢ox olur. Belo ki, birlosmo
4-iin ¢ixim1 =~20%, birlosmo 5-in ¢iximi1 comi 12-13% toskil edir. Bu rogomlor-
don belos naticoya golmok olur ki, alinan 3-5 birlosmolords tsiklik asetalin {izv-
lorinin say1 artdigca, ¢ixim asag diisiir: 3(40%) > 4(20%) > 5(12-13%). Bu hal
birlosma 2-don alinan tsiklik tsiklopropilasetal birlosmalorinin ds sintezi zama-
n1 miisahids olunur.

Reaksiyayaqabil funksional polimerlor almaq maqsadils tsiklopropan
halgesinde kimyavi aktiv qruplari olan torafimizdon sintez edilmis viniloksit-
siklopropil asetallar 3-10-dan istifads edilmisdir.

Sintez edilmis birlosmolorin polimerlosmosi radikal inisiatorlarin istira-
kinda aparilmigdir.

3-10 monomerlorinin radikal inisiatorlar istirakinda polimerlogmosi nati-
cosindo alinan maddalor polyar hoalledicilordo (DMF, THF, aseton, xlorlu kar-
bohidrogenlor va s.) yaxs1 hall olurlar. Alinan funksional polimerlorin qurulus-
lar1 analitik metodlardan, o ciimlodon spektral analiz {isullarindan istifado et-
moklo miioyyan edilmisdir. Polimerlosmo prosesi ABIN (azo-bis-izobutironit-
ril), BP (benzoil peroksid), DTBP (di-tret-butilperoksid) istirakinda miixtslif
temperaturlarda hom holledicido, hom do kiitlods aparilmisdir. Tocriibi notico-
lor gostordi ki, polimerlogsmo prosesinds amoala golon polimerlor asagr molekul
kiitlosino malik olurlar (reaksiya soraitindon asili olmayaraq, polimerlosmo do-
rocosi 15-30 olur). Nisboaton boyiik molekul kiitlosino malik polimerlorin alin-
mast monomer 3-iin polimerlogsmasi zaman1 miisahido olunur. Bu natico alinan
oligomerlorin xarakterik Ozliilikklorini miioyyan etmokls vo onlarin xromato-
gramlarini aragdirmaqla miioyyon edilmisdir.

Qeyd etmok lazimdir ki, 3-10 monomerlorin homopolimerlogsmasi selek-
tiv olaraq ikiqat rabitonin agilmasi1 hesabina gedir vo bu zaman tsiklopropila-
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setal qruplar1 yan zoncirdo toxunulmamais qalirlar.

o (O)N
(CH )n (\—%1 /v< (CHZ)n
n /\O/v<oJ e 0 o)

Alman homopolimerlarin quruluslar: sintez olunmus polimerlarin va ilkin
monomerlorin 1Q-spektrlorinin miiqayisasi ilo do miioyyan edilmisdir. Belo ki,
[Q-spektrlordon aydin goriiniir ki, monomerlorin spektrinda olan ikiqat rabitoy
moxsus intensiv udulma zolaqlar1 (1620-1645 sm™) polimerlosmo zamanu itir.
Bununla borabor tsiklopropan hoalgosine vo asetal qruplarina aid olan udulma
zolaglarimin (1030-1040 vo 1060-1100 sm™) polimerlorin 1Q-spektlorinds ol-
mast polimerlosmo zamani prosesin yalniz vinil qrupunun istirak: ilo getmasini
tasdiq edir.

Monomerlarin NMR-spektrlorindo vinil qrupunun protonlarina aid olan
signallar (cadval 1.) onlarin osasinda alinmis polimerlarin spektrlorindo miisa-
hids olunmurlar. Tsiklopropan halgasinin va digar funksional qruplarin proton-
larina aid olan rezonans signallarin polimerlarin spektrlorinde olmasi ilo ala-
godar belo noticoyo golmok olar ki, polimerlosmo zamani homin qruplar
polimerlagma prosesinda istirak etmirlor vo toxunulmaz halda qalirlar.

Olda edilon tacriibi naticalor onu gostarir ki, asagi temperaturlarda poli-
merin ¢iximi az olur. Temperaturun artirtlmasi polimerin ¢iximin artirir. Belo
ki, 60-70°C-do ABIN istirakinda 6 saat miiddotinds polimerin ¢ixim1 nisbaton
az olur, 100-120°C-do iso ¢ixim 3 dofo artir. Monomer 4-iin timsalinda
Arrenius tonliyino uygun olaraq hesablanmis homopolimerlogsmanin aktivlosmo
enerjisi Eq = 120 kC/mol-a borabordir.

Cadval 2-ds sintez olunmus monomerlorin polimerlogmo soraiti vo alinan
polimerlarin bazi gostaricilori verilmigdir.

Cadval 2

Sintez edilmis 3-10 monomerlarin radikal polimerlosma saraiti vo

naticalori (halledici — benzol, polimerlosma miiddoti — 48 saat).

Monomerin o Inisiatorun Inisiatorun Polimerin

sifri T,°C novi miqdari, mol % ciximi, % [n]*, di/q MK
60 ABIN 0.5 42 0.481 2800

3 80 BP 0.3 37 0.465 2700
120 DTBP 0.3 48 0.353 2000

60 ABIN 0.6 38 0.435 2500

4 80 BP 0.3 33 0.386 2200
120 DTBP 0.3 47 0.356 2100

5 60 ABIN 0.6 17 0.356 2000
6 60 ABIN 0.6 39 0.379 2200
7 80 BP 0.3 32 0.360 2100
8 80 BP 0.3 30 0.352 2000
9 60 ABIN 0.6 49 0.495 2900
10 80 BP 0.3 41 0.482 2800

*—0.5 q 100 ml-ds tetrahidrofuranda 20°C-do toyin olunmusdur;
#* _ K=3.98-10" vo a=0.75 qiymatlorino osason hesablanmusdir.
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Polimerlogsma prosesi zamani inisiatorun qatiliginin artirilmasi polimerin
molekul kiitlosinin vo onun xarakterik 6zliiliiyliniin qiymatina, demok olar ki,
tosir etmir. Bu alinan polimerlarin gel xromatoqramlarindan goriiniir. Polimer-
losma miiddatinin artirilmasi da alinan polimerlorin molekul kiitlesinin qiyma-
tina tosir etmir. Yalniz polimerlogsma miiddstinin artirilmasi alinan polimerlarin
¢iximlarina tasir edir va onlari artirir.

Sintez edilmis monomerlarin 3-10 quruluslar1 ilo onlarin polimerlosma
qabiliyyatlori arasindaki asililigi miioyyon etmok maqgsadils biz eyni soraitdo vo
eyni inisiator istirakinda (inisiator — ABIN, holledici benzol, polimerlosma
miiddati 5 saat, temperatur 70°C) hamin monomerlarin polimerlogmasini apar-
misiq.

Miioyyon olunmusdur ki, on yiiksok aktivlik gdstoron monomer 3, on
asag1 aktivlik gdstoron monomer iso 8-dir. Tsiklopropan fragmentlorindo asetal
halgolorindaki {izvlorin saymin artmasi onlarin reaksiyayagirmo qabiliyyatlorini
bir godor azaldir. Belo ki, monomer 3-don monomer 5-0 vo monomer 6-dan
monomer 8- ke¢id zamani aktivlik asagi diisiir. ©On aktiv monomer 5-lizvlii
asetal holgasi vo an zaif iso 7-iizvli asetal halgasi olan monomerdir. Ehtimal
etmak olar ki, monomerlarin bu ciir aktivliyi asetal qruplarinin yaratdig foza
cotinliklari il alagadardir.

Beloalikla, aparilan tadqiqatlar naticesinde miioyyan olunmusdur ki, sintez
olunmus monomerlorin 3-10 reaksiyayagirmo qabiliyyatlori tsiklopropan halqe-
sinin vinil qrupuna nisbaton voziyyatindon va tsiklik asetal qruplarinin dlgiile-
rindon asilidir. Bununla yanasi, bu barado birmonali fikir sdylomok bir qodor
cotindir, ona gora ki, monomerlorin reaksiyayagirmo qabiliyyatlorini yalniz
elektron va sterik faktorlar deyil, hamg¢inin polimer zaoncirinin uzanmasi va qi-
rilmasi arasinda olan farqlor do miioyyon edir.

TOCRUBI HiSSO

[lkin monomerlorin vo homopolimerlorin, modifikasiya olunmus poli-
merlorin 1Q-spektrlori “Spekord” M-80 cihazinda KBr, NaCl vo LiF prizmalar
diapazonunda nazik tobagalor soklinds ¢okilmisdir.

NMR-spektrlori “Tesla firmasinin BS-487B (80 MHz) markali spektro-
metrindo (daxili standart-heksametildisiloksan) ¢okilmisdir. Protonlarin kimys-
vi slirlismolori d-skalasinda (m.h.) verilmisdir.

Sintez edilmis monomerlorin tomizlik doracosi QM-xromatoqrafi vasito-
silo miiayyon edilmisdir (LXM-8MD). Maye faza kimi Apiezon-L (15%) va
karbovaks-20M (15%), dastyic1 kimi xromaton va tselit-547, qaz is9 helium is-
tifado edilmisdir.

Polimerlarin xarakteristik ozliiliiklori miixtalif halledicilords Ostvald vis-
kozimetrinds toyin edilmisdir.

Viniloksi va (2-viniloksi-) etoksi avazli tsiklopropil asetallarin sintezi

3-10 sayli birlogmolorin sintezi asagidaki sxem iizra aparilmigdir.
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“ O—\(CH ),
1 35  m=2,4

0,18 g-mol NaH-in DMF (75ml) mohlulunun iizorine 0°C-do damci-dam-
c1 miivafiq alkandiolun (0,075 g-mol) DMF-do (20 ml) mohlulu slavs edilir vo
sonradan i1so 1,1-dixlor-2-viniloksi vo (2-vinilkosi-) etoksi tsiklopropanin (75
mmol) DMF-do (10 ml) alavo olunur. Otaq temperaturunda 10 saat miiddstindo
qarigdirdigdan sonra garigigin lizorino su (400 ml) olavo olunur. Qarisiq efirlo
(200 ml) ekstrasiya olunur, iizvi hisso NaHCOs ilo (2 dofo hor dofo 400 ml
olmagqla) yuyulur, susuz Na,SO, iizorindo qurudulur vo efir qovulur. Qaliq
asag1 tozyiqdo distills edilir. Rongsiz yagvari maddalor alinir.
3-10 monomerlarinin radikal inisiatorlar istirakinda polimerlosmasi

0
N J 0~
(CH,), J—]—> /%/v< (CH,),

/\O/v<0 D N : D

Polimerlogsmo ampulunda monomerin (2 mmol) {izorino miivafiq inisiator
olava edilir. Ampul soyudulur, inert qazla doldurulur, agzi lehimlonir vo 48
saat miiddatinds 60-120°C-do qizdirilir. Polimerlogsmonin sonunda ampula so-
yuduldu, sindirildi vo alinan polimer yenidon ¢dkdiiriilma iisulu ilo tomizle-
narok vaakum quruducusunda quruduldu.
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CHUHTE3 U PAJIMKAJIBHAS NIOJIMMEPU3ALINA BUHUJIOKCH- .
N 2-BUHUJIOKCH-(3TOKCH)3AMEIIEHHBIX HUKJIOIMPOIINJIAINETAJIEA

HI.I'TAPAEBA, P.3.INIAXHA3APJIN, I'' A.PAMA3AHOB, AM.I'YJINEB
PE3IOME

CuHTE3UpOBaHbl BUHWIOKCH- U (2-BUHMJIOKCH-) TOKCH3aMEIICHHbIC IUKINYECKHE U
AIMKJINYECKHEe LUKIONPONUIAIETaNN, UCCIEeOBaHa UX MOJUMEpHU3alys B YCJIOBHUIX paau-
KaJbHOro MHULMUpPOBaHUA. C MpUMEHEHHEM XMMUYECKHX METO/AOB aHajHu3a U CIEKTPOCKOII-
YEeCKHMX MCCIEJOBAHNI YCTAHOBIIEHBI COCTaB U CTPYKTYpa MOIY4YEHHBIX ITOJUMEPOB, BHISBICHBI
(baKTOPBI BIUSIOIINE HA PEAKIIMOHHYIO CIIOCOOHOCTH CHHTE3MPOBAHHBIX MOHOMEPOB, a TaKXKe
N3y4YEeHBI UX HEKOTOPBIE CBOMCTBA.

[TokazaHo, 4TO TMOJMMEPU3AIMS TPOTEKAECT TOJIBKO 33 CUET BUHMIBHOW TPYIIIBI, a IUK-
JIONPOTIMIIBHBIE M alleTallbHBIC TPYMIIBI OCTAIOTCS B OOKOBOW LIENM MaKpOMOJIEKYJbl B HeE3a-
TPOHYTOM BHUJIE.

KaioueBble ciioBa: npocToil BUHWIOBBIH dUp, HUKIONPOIaH, HUKINYECKUH aneTasb,
paavKanbHas OJIMMEpU3aLusl.

SYNTHESIS AND RADICAL POLYMERIZATION OF VINYLOXY-
AND 2-VINYLOXY-(ETHOXY)SUBSTITUTED CYCLOPROPYLACETALS

Sh.G.GARAYEVA, R.Z.SHAHNAZARLI, G.A.RAMAZANOV, AM.GULIYEV
SUMMARY

Vinyloxy- and vinyloxy-(2-ethoxy)substituted cyclic and acyclic cyclopropylacetals
have been synthesized, their polymerization in the conditions of radical in initiation has been
investigated. With use of the chemical methods of analysis and spectroscopic investigations the
composition and structure of the obtained polymers have been established, and also their some
properties have been studied. The factors influencing on reactivity of the synthesized mono-
mers have been revealed.

It has been shown that the polymerization proceeds only due to the vinyl group but
cyclopropyl and acetal groups remain in the side chain of the macromolecule in an unaffected
form.

Key words: vinyl ether, cyclopropane, cyclic acetal, radical polymerization.

Redaksiyaya daxil oldu: 17.10.2019-cu il
Capa imzalandi: 24.02.2020-ci il

30



BAKI UNIVERSITETININ XOBORLORI
Ne2 Tabiat elmlari seriyasi 2019

YK. 543.62:543.42:546.98

KOHIEHTPUPOBAHUE NNAJIJIAJIUAI) COPBEHTOM,
COJEPKAIIIUM ®PAI'MEHTDBI
1-AMHUHO -4- TUAPOXJIOPUI-2-CYJIBb®OKUCJIIOTA

Y.M.ABWJIOBA*, C.P.TAJI’KHEBA",
3.H.TAIIUMOBA™, ®.M.UBIPAT OB’
*baxunckuii I'ocyoapcmeennslit Ynueepcumem
** Azepoaintorcanckuit I'ocyoapcmeennwiit Ynusepcumem
Hegpmu u nPOMbLULIEHHOCIMU
u.abilova@mail.ru

bBvin cunmesupoean HOGwIll NOTUMEPHDLIL COPOEHM HA OCHO8E MANEUH-AHSUOPUOHO20
CMUPOTLHO2O COROIUMEPA MOOUPUYUPOBAHHO  I-amuHo-4—2udpoxiopud-2-cynvpokucioma 6
npucymemeuu popmanvoecuoa. Ionyuennviii copbenm oL uoeHmupuyuposan memooom UK-
cnexmpockonuu. Tepmuueckas cmoiikocms copbeHma u, 06paz08aHHbIX UM COBMECIMHO ¢ Me-
MALIAMU NOIUXENAMOS, ObLIA ONPedesieHd ¢ NOMOWbI) MEPMOSPABUMEMPULECKO20 AHATU3A.
Onpedenenvl onmumaibHbie yCiosus copoyuu.

KuoueBbie ciaoBa: namnaaus(ll), cuaTernyeckuii cOpOCHT, KOHIICHTpUpPOBaHUE, (o-
TOMETPHYECKOE OIpECICHHE.

B u3buparenbHOM KOHIIEHTPUPOBAHUHU OJIArOPOAHBIX METaIOB HC-
MOJIB3YIOTCS PAa3JINYHbIE OpPraHUYECKHUE M HeOpraHWdeckne copOeHThl. M3 -
TepaTypbl U3BECTHO, YTO TMOJIMMEPHbIE XeIaTHbIe COPOEHTHI BCIEJICTBHE MPO-
CTOTBI MPUMEHEHHMSI, CKOPOCTU M BBICOKOH 3(h(PEeKTUBHOCTH, SBISIOTCS Hanbo-
nee BaXHbIMU. [lonuMepHble xenaTHbIe COPOCHTHI XapaKTepU3yIOTCs XUMUYe-
CKM aKTHBHOW TPYNIOW MAaTpHIBl. DTH XMMUYECKH aKTHBHBIE TPYIIBI 001a-
JIal0T CBOMCTBOM 00pa30BBIBATh XE€JIAaTHbIE M MOHHBIE ACCOLMATHI C METAJJIaMH,
HaxOo/SIUMHCS B pacTBope. B kommiekcooOpasyronmx copOeHTax Iporiece
cOpOLMY MPOUCXOAUT 3a CUET 00Pa30BaHUS KOMILIEKCa MEX 1y 0JaropoHbIMU
MeTaJulaMd W (PYHKIIMOHAJIBHBIMUA TPYIIIaMHd HOHOB. VI3BECTHO, YTO HOHBI
najjgaaus B OTIUYMU OT APYTMX MOHOB CBOWCTBEHHO B KUCIIOH cpenie oOpa3o-
BBIBaTh OoJiee CTOWKHME KOMILUIEKCHI C a30T M CEPOCOACPIKAIIMMHU JIUTaHIaMU
[1-5]. Hapsaay ¢ 3TMM TreTepolHKINYeCKHe a30 U aMUHOTPYIIIBI COZepIKaIIHe
copbents! 1ia copounu namaausi(1l). CopOburonHas eMKOCTh 3TUX COPOEHTOB
cootBercTBeHHO POLIORQS 33-3.2 Mmons/r 1 POLIORQS 15-1.7 MMoumb/T.
[Tponecc copbumu nmpoucxoaut B cpene 1M HCI kucnotsr [6]. Hemoctatkom
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9TOr0 COpOEHTa SBJISIETCS €ro HU3Kas COpOLMOHHAs €MKOCTb 10 NaJlIaJuio
(ID).

B mocnennee BpeMs OAHMM W3 LIMPOKO PACIHpPOCTPAHEHHBIX METOJIOB
ABIISICTCS paziauyHOe MojuduipoBanue comnoaumepoB. C 3Toil 1enbio ObLI
CUHTE3UPOBAH HOBBIM COPOEHT, MOJy4YEHHBIH XUMHUYECKONH MOAM(UKAIEeH Ma-
JIEMH-aHTUAPUA-CTUPOIBHOIO CONOJIUMEpPA 1-aMUHO -4— THAPOXIIOPUI-2-CYlb-
(doxucnotHeiM (pparmMenToM. [lomydeHHblil copOeHT ObLT UIEHTU(DUIUPOBAH C
nomomsio MK-merona. Tepmuueckass cTOMKOCTh copOeHTa U, 00pa30BaHHBIX
UM COBMECTHO C MeTa/llaMM IIOJMXENAaTOB, ObUIa OIpeJesieHa ¢ IOMOLIbIO
TEPMOTPABUMETPUYECKOIO aHaln3a. BbUTM M3y4yeHbl COpOLMOHHBIE CBOMCTBA
copOeHTa MPUCYTCTBUEM MAJUIAUsl — BIUSHUE KUCIOTHOCTH CpEJbl, 3aBUCH-
MOCTb IIpoLiecca OT BPEMEHH, 3apsiia MOHA U MPOLIECC JeCOpOLUU.

IOKCHEPUMEHTAJIBHAS YACTb

PactBopsl M pearenTsl. Vcrions30BaHbl peakTHBbI KBaTU(PUKALUHU X.4.
Pacteop nonos Pd(Il) xonmentpammeii 10~ Mr/am’ GbUT IPUTOTOBJIEH U3 COTH
PdCl,, u ero xoHmeHTpanus Obljla YTOUHEHA IMyTEM CpPaBHEHHUS CO CTaHIapTa-
mu. PabGoune pacTBOphl modydanu pa3zdoaBieHHeM UcxojaHoro. [l moaaepxa-
Hus nocrositHHoro pH cpeny ObUT MCHONB30BaH aMMOHUM-alleTaTHBIN Oydep-
Hbiit pactBop (pH 3-11) u ¢pukcanan HCI (pH 0-2). [{ns nogaepskaHust mocTo-
SIHHOM MOHHOM cuiibl ucnonb3oBanu pactsop KClL.

PaBHoBecHas koHnenTpanus noHos Pd(Il) Obiia ycTaHoBIEHa CIEKTPO-
CKOIMYECKMM METOJOM C IIOMOIIBI0 pEeakTHBa Ha OCHOBE MHpOrajioa
2,2" .3, 4-retparuapokcu-3'-cynbho-5'-xmopazodenson (R) u cMHTE3upOBaH a30-
COYETaHUEM JIMa30THUPOBAHHOI'O aMHHA C MUPOTAIONOM B cIa00KHUCIION cpefie
o Metouke [7].

B kxauecTBe TBepaoi (a3bl HUCMOIB30BAIM COPOCHT conepaiuii (par-
MEHTHI 1-aMHHO-4—TUIpOXI0pUI-2-Cyab(HOKUCIOTE. OH CHHTE3UPOBAH 110 Me-
tonuke [8]. OH npencTaBigeT coO0i MOPOIIOK OEI0ro IBeTa, He PaCTBOPUMBIN
B BOJIe, KUCJIOTaX, CJa0bIX IIENI0YaxXx M OpPraHMYecKUxX pacTBoputensx. s
NPUMEHEHHs B aHAJIM3€ TPaHyJbl COPOEHTa PAacTHpAIN B araToBOM CTYIKE U
npocenBaiu uepes cuto (0,14 Mm).

Annaparypa. KucioTHOCTs pacTBOopa KOHTPOJIMPOBAIM CTEKIISIHHBIM
anekTpoioM Ha nonomepe PHS-25. Onrrueckyro miIoTHOCTh U3MeEpsIu Ha ¢o-
tokonopumerpe KOK 2 (I=1cm). UK-cniekTpel copbeHTa 1 TepMorpamMmma u3y-
yanuck Ha "Varian 3600 FI- IR" u “STAPT 1600”.

Metoanka 3xcniepumenTa. CopOLUIO U3y4aal B CTaTHYECKUX YCIO-
Busx. [Ipu m3ydeHun copOUMU B CTaTUYECKUX YCIOBUSX B I'PalyMPOBAHHYIO
npoOUpPKy ¢ IPUTEPTON MPOOKOI BBOAMIM PACTBOP METAILIOB, TOOABISIIA aM-
MHA4YHO-aleTaTHbIN Oy(QepHbIi pacTBOp AJIs CO3aHHsI HEOOXOAMMOMN KUCIIOT-
HocTH 110 obobema 20 mu. BrHocunu 0,05 r copOeHTa, mpoOUpKY 3aKpbIBaJId
MPOOKOM M OCTaBIISJIM Ha ONTHMAaJIbHOW BPEMEHHU 3aT€M pacTBOp JEKaHTUPO-
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Bajiu. B aroate KOHUEHTpalLKIO MauIaus ONpeaessian GOTOMETPUIECKUM Me-
tonoM. KoHIleHTpanus paccunTaHa ¢ UCIOJIb30BAaHMEM I'PaAMpPOBOYHOIO Ipa-
(huka, mMoTydeHHBIE Pe3yJIbTaThl 00Pa0OTaHBI CTATUCTUYECKH [9].

PE3YJIbTATBI U UX OBCYXJIEHUSA

[Tonmy4yennsiit copbeHT OblT uaeHTUUIIUpoBaH MeTogoM MK-crekTpo-
ckormn. ledopmarmonnsie (673, 700, 761, 821, 899, 1594 cm™') u BaneHTHBIC
(3032 cm™) xomeGanms C—H CBA3H GEH30IBHOTO KOMbIA; nepopMalmoHHbIE
(1454 cm™") u BamentHbie (2926 cv™') konebanms C—H cszu 8 CH vo CH,
rpymmax; gedopmarmonnsie (1509, 1628 cm™) u Banenthbie (3238, 3373 cm™)
xonebanns N-H cBs3m; Banentrsie (1705 ™) xomebamms C=0 cBs3H B Ki-
CJIOTHOM TPYIIE; BAJICHTHBIE (11410M'1) kosnebanus C—O cBsI3u B KHCIOTHOU
rpynme; Bazentasie (1776cm) komeGanmst C=0 CBS3M B IPYIIIE CIOKHBIX
a¢upos; BanentHeie (1052, 1089 CM'l) konebanuss C—O cBsi3U B TpyMIE CIOXK-
HBIX 3¢upos; BazentHse (1301 cvm™') KomeGanms Cap—N cBsA3M; BaJCHTHBIE
(1193 cm™') koneGanns SO—-N crsisi. B UK-criextpe copbenta 3605-3180 cm™
[BanenTHBIE KOtebanus —OH rpynmnsl B KapOOKCUIILHOW IpyMIe, B TOM YUCIIE —
BaneHTHbIE KoseOanus NH-rpynmst (3363- 3182 cv™)], BaeHTHBIC KOneGaHMs
-C=0 cBs3u B KapbokcmabHO# rpymme 1704-721 e, 1704-1152 e’ (Ba-
JeHTHBIE W AedopMarionHsie kKoneGanus rpymmsl C-H), 1304-1152 cv™ (Ba-
nenTHble KoxeOanns C-C cBsi3u B GeH30IbHOM Kouble), 721-823 e (zedop-
MarroHHble kosiebanus C-C B GEH30JIbHOM KOJIBIIE).
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Puc.1 UK-criekTp copOenTa, conepkamniero 1-aMuHo -4— ruapoXIopua-2-Cyab(POKUCIOTHI.

TepMmuueckas ycTOH4YUBOCTh copOeHTa Oblla M3yd4eHa TePMOTPaBUMET-
pudeckum MetooM. CpaBHEHHE TEPMUYECKOM yCTONUMBOCTH copOeHTa U, 00-
pasyromiero uMm noiuxenara ¢ nonom Pd(Il) mokaszano, uro mocneanuii Gonee
TEPMUYECKU YCTONYMB, YeM copOeHT. M3 Tepmorpammel copbenra (puc.3) cra-
HOBUTCS SICHBIM, 4TO uUMeromuii mecto npu 160°C sugorepmudecknii hdext
CBSI3aH C OT/ACJICHHEM BOJBI U MPOYMX MPUMECeH, HaOI0JaeMblil C1aObIil SH-
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norepmuueckuii apdext B nnTeppane temneparyp 160-365°C — cBsizan ¢ nect-
pYKLIMEH MakpOMOJIEKYJ W OKUCJIEHHUEM (MM TOpEeHHeM), OOpa3yIoIIMXCs B
X0/l NIeCTPYKIUU (HparMeHTOB, U MPUBOASIINX K YMEHBILIEHUIO Macchl (MOTe-
pst Macchbl — 42,67%), a cuIbHBINA 3K30TepMudeckuii 3pdekt B uHTEpBae TEM-
neparyp 400-610°C BbI3BaHO MOJHBIM CTOPAHUEM HCCIIEYEMOro MOJUMeEpa
(ymenbienue maccol — 35%).
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Puc.2 Tepmorpamma copOeHTa, cogepmame_ro 1-amMuHO -4— THIPOXIIOPHI-2-CYITb()OKUCIOTHI.

Biausinne KuCJI0THOCTH HA copOumni. MakcumanbHas CTENIEHb U3BIIe-
YeHUs Tajutaus copOeHTOM focTturaercs u3 pactBopoB ¢ pH 4. Beuto uccie-
JIOBAaHO 3aBHCUMOCTH COpPOLIMU OT BpeMeHH. Pe3ynbTaThl HccineaoBaHus MoKa-
3aJli, 4YTO COPOLIMOHHOE PAaBHOBECHE JIOCTUTAETCs Mocie 2-X 4aCcOBOr0 KOHTAK-
Ta copOeHTa ¢ MeTayutamu. J[Jis BceX AambHEHIINX SKCIIEPUMEHTOB BpeMsl IS
YCTaHOBJIEHHS COPOLIMOHHOTO PAaBHOBECHUSI COCTABUJIO 2 yaca.

Biausinne MOHHOI CHWJIBI pacTBOpa U3y4eHO (POTOMETPHUUECKHM METO-
oM copOupoBasid U3 pactBopoB, coaepxamux 0,1-1,4 M KCI. Pesynbrars
UCCJICJIOBAHMSI TTOKA3alli, YTO 3HAUUTEIHHOE YMEHBIIEHUE COPOIIUU METAJIOB
u3 pactBopoB KClI ¢ konnenTpammeii 6osee 1,4 M.

Bausinue xonuenTpamumn nasiaaausi(Il) copoumro. C yBennueHuem
koHIeHTpanuu nawiaaus(ll) B pacTBope yBennuuBaeTcsl X COpOIUsS U TpU
KOHLIEHTpaluu 8107 M craHOBUTCS MaKCHMATIBHOM (pH 4, C_ .. =8-10° M,

Vo5=20 MI1, M¢,5=0,05 1, cTaTndeckas eMkocTb=>521 Mr/r (Ui mamtaaus)

HccnenoBana BO3MOXHOCTh U ONpEAETCHbI YCIOBHS JAecopOouluu Me-
TaJJIOB Pa3HBIMU MHHEPAJIbHBIMH KHCIOTAMM MOCI€ KOHIIEHTPUPOBAHUS Ha
npemiaraemom copoente (HClO4, HSO4, HNO3, HCI) copbenra. Pe3ynbTaTsl
aHanuza nokazanu, yto namutagusa(ll) kommuectBeHHO necopOupyercs 2M
HCIO4. Bo3MOXHO MHOTOKpaTHOE MCIIOJIb30BaHUE PETeHEPHUPOBAHHOTO COP-
OeHTa [ KOHIEHTPUPOBAHHUS.

Takum 00pazom, MPOBEJCHHOE HCCIEIOBAHUE MOKA3alI0 BO3MOXKHOCTb
WCIOJIb30BAHUS MAaTPUIbI COMOJIMMEPA MAJIEMHOBOTO aHTHJIPUIa-CTUPOIIA, MO-
TU(PHUIUPOBAHHON 1-aMMHO-4-THIPOXIOPU-2-CYTb(POKUCIOT JUIsl COPOLIMOH-
HO-poTomerpuueckoro omnpeaeneHus namiagusa(Il). CopbeHT, nmpruMeHeHHBIH
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Ui onpenieneHust MUKpo KonuudecTB namnaausi(ll) B monumeraminueckoil py-
ne. Ero MOKHO UCIIONIB30BaTh TOBTOPHO IIOCIIE PETCHEPALIUH.
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TORKIBINDO 1-AMINO-4-HiDROXLORID-2-SULFOTURSU FRAQMENTI
SAXLAYAN SORBENTLO PALLADIUM(II) iONUNUN QATILASDIRILMASI

U.M.OBILOVA, S.R.HACIYEVA, E.N.HOSIMOVA, F.M.CIRAQOV
XULASO
Malein anhidridi stirol sopolimeri asasinda formaldehid v 1-amino-4-hidroxlorid-2-sul-
fotursu istirakinda yeni polimer sorbent sintez edilmisdir. Alinmis sorbent 1Q metodu ilo iden-
tifikasiya edilmisdir. Sorbentin vo onun metalla omolo gotirdiyi polixelatlarin temperatura qarsi
davamlilig1 termoqravimetrik analiz metodu ilo miioyyon olunmusdur. Sorbsiya prosesinin op-
timal goraiti miioyyon edilmisdir.

Acar sozlar: palladium(Il), sintetik sorbent, konsentrtasiya, fotometrik toyinat.

CONCENTRATION OF PALLADIUM (II) WITH SORBENT CONTAINING
THE 1-AMINO-4-HYDROCHLORIDUM -2-SULFONIC ACID FRAGMENT

U.ML.ABILOVA, S.R.HACIYEVA, EN.HASHIMOVA, FM.CHYRAGOV
SUMMARY
A new polymer sorbent was synthesized on the basis of the maleic anhydride styrene
copolymer and formaldehyde, as well as 1-amino-4-hydrochloridum-2-sulfonic acid. The re-
sulting sorbent was identified by IR spectroscopy. Thermal resistance of the sorbent and,
formed polychelates, was determined by thermogravimetric analysis. Optimal conditions of

sorption are determined.

Key words: palladium(II), sorbent, concentration, photometric determination.

Hocmynuna ¢ pedaxyuro: 28.06.2019 2.
Hoonucano xk neuamu: 24.02.2020 e.
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PbS/LiH-PVS NANOKOMPOZITINIiN SILAR METODU iLO SINTEZi

X.A.IBRAHIMOVA, A.9.9ZiZOV, 0.0.BALAYEVA,
R.M.ALOSMANOV, G.Q.MURSOLOVA
Baki Doviat Universiteti
khazangul.ibrahimoval994@mail.ru

Maqalada qurgusun (II) sulfid nanohissacCiklarinin polivinil spirti matrisinda sintezi
ZnAl-layli ikili hidroksidi ilo modifikasiya asasinda Na,S-9H,0 birlagmasindan istifada etmoklo
“ardicil ion qatimn adsorbsiyast va reaksiyasi” (SILAR) metodu ilo aparimasindan bahs
olunur. Nanokompozitin sintezi otaq temperauturunda aparimuis, sulfidlogdirici reagent kimi
Na,S-9H,0 duzunun sulu mahlulundan istifada olunmusdur. Difraktometrdon alinan naticalara
gbro polimer matrisdo kubik quruluslu PbS nanokristallar: formalasmisdir. ZnAl-LIH/PVS
asasimda alinmig qurgusun (ID)sulfid nanohissaciklorinin orta 6élgtsi 3-cu dévrda 2,2 nm, 6-c:

dovrdan sonra 2 nm olmusdur. Nanokompozitda optiki qadagan olunmus zonamn eni 2,7 eV
toskil edir.

Acar sozlar: polimer nanokompozit, qurgusun (II) sulfid, yarimkegirici, optiki xassalar,
qurulus xassolori.

Son illor polimerlor asasinda alinan nanokompozitlors maraq artmisdir
[1]. Yarimkecirici nanokompozitlorin kvant Sl¢iisiiniin tosirlori vo totbiq saho-
lorino dair cox sayda todqiqat islori aparilmisdir [2,4]. Nanoquruluslu material-
lar optiki, elektrik, maqnit xassolori ilo secilon, yliksok soth sahasino malik olan
birlosmalordir [3].

PbS/PVS nanokompozitlari optik, struktur, istilik vo mexaniki tisullardan
istifado etmoklo xarakterizo olunurdu [4].

Nanohissociklor arasinda qurgusun(Il)sulfid 6ziiniin optiki xtlisusiyyatlori
vo qadagan olunmus zonanin eninin dar olmasi ilo secilon vacib yarimkegirici
oldugu siibut edilmisdir (otaq temperaturunda 0,41 eV) [4,5]. PbS torkibli na-
nokompozitds qadagan olunmus zonanin eni nanohissaciklorin 6l¢iisiindon asili
olaraq doyise bilor [5]. PbS nanohissaciklori giinos batareyalart [6], i51q yayan
diodlar [7], infraqirmiz1 detektor [8], qaz sensoru [9], optiki giiclondirici kimi
totbiq olunur [10]. PbS nanokristallar1 isiq yayan diodlar kimi elektrolu-
minisent cihazlarinda istifado olunur [ 7].

Disaker Xumar vo onun amokdaslar1 vahid PbS nanohissaciklorini sathi
aktiv maddodon istifado edorok sintez etmislor [11]. PbS strukturlar1 hidroter-
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mal boylims metodu ilo sathi aktiv madds va yaxud prekursor kimi qurgusun
asetat vo sirko tursusundan istifade etmokls sintez edilmisdir. Qapali PbS na-
nonagqillor asqar kimi iizvi molekullardan istifade etmoklo hidrotermal {isulla
hazirlana bilor [11,12].

Qurgusun(Il) sulfid nanokristali kimyavi hamam ¢okmasi (CBD) {isulu
ilo ugurla sintez edilmisdir [13].

Son zamanlarda muxtalif metodlardan istifado edorok PbS, CdS va
CdSsSe; x nanohissaciklori polimer matrislordo sintez edilmisdir [14,15].

Toqdim olunan isda polivinil spirti matrisinde ZnAl-layl ikili hidroksidi
alinmis vo modifikat asasinda sulfidlosdirici reagent kimi Na,S-9H,0O birlos-
mosindon istifado etmoklo PbS nanokristallari sintez olunmusdur. Sintez prose-
si otaq temperaturunda “ardicil ion gatinin adsorbsiyas1 va reaksiyas1” (SILAR)
metodu ilo aparilmigdir. Xiisusi stabillagdirici xassoys malik olan polivinil
spirti nanohissaciklarin sintezinds va boylimosindo miihiim rol oynamigdir.

Alinmis nanokompozitlor fiziki todqiqat iisullar1 ilo analiz olunaraq,
naticalor miizakiro edilmisdir.

TOCRUBI HiSSO

Aparilan tadqiqat naticesinda polivinil spirtinin ZnAl-layl ikili hidrok-
sidlo modifikasiyas1 asasinda qurgusun (II) sulfid nanokompoziti alinmisdir.
0,015 mol ZnSO4-7H,0 va 0,005 mol Al,(SO4);-18H,0 kristalhidratlart ayri-
ayriliqda hor biri 40 ml suda holl edildi. Alinmig mahlula 40 ml 10 %-li po-
livinil spirti vo 25 ml NaOH olava edildi, 90°C temperaturda 10 saat qizdirildi.
Normal pH almana kimi yuyuldu vo havada quruduldu. ZnAl-LIH/PVS osa-
sinda PbS nanohissaciklorinin sintezi ii¢lin 0,06 qram polimer kompozit ¢o-
kilmis vo lizorino 18 ml 0,01 M Pb(NO3), mohlulu slavs edilmisdir. 24 saatdan
sonra niimunalor distillo suyu ilo yuyulmus vo sulfidlosmo reaksiyasini apar-
magq li¢tin 18 ml 0,01 M qatilighh Na,S-9H,0 olave olundu (1-ci dovriin bas-
lamas1). 24 saatdan sonra niimunalor bir daha distillo suyu ilo yuyulmus vo pro-
ses dovrlarlo tokrar olunmusdur. 3-cii va 6-c1 dovrlordon sonra niimunalar ha-
vada qurudulmusdur. Alinan birlosmonin qurulus xiisusiyyetlori Bruker 2D
markal1 rentgen toz difraktometri ilo dyronilmigdir. Ultrabandvsayi spektrosko-
piya ilo alinmis niimunslorin optiki xassalori Spekord 250 markali UB spek-
trometrindo ultrabondvsoyi-goriinon oblastda todqiq edilmis, qadagan olunmus
zonanin eni hesablanmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI
Miixtolif reaksiya soraiti vo parametrlori se¢gmoklo alinmis qurgusun (II)
sulfid nanohissaciklorindo miisahido olunan naticolor fiziki todqiqgat metodlari
ilo analiz olunmusdur. PbS nanohissaciklorinin orta dl¢ilisii Debay-Serer tonliyi
ilo hesablanmisdir [16].
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KA 1
Beasd M
Burada, D-hissoaciklorin diametri, K- sabit (0,9), 4- rentgen siialarmimn dalga
uzunlugu (0,15406 nm), 5-difraksiya zolaginin yarimdalga enidir.

(1) (111 (200) #----PbS

| @11) s =S
InAlLDH

(420,

intensiviik (i.v.)
=

1000

20 40 60 80
26 (daraca)
Sak. 1. 0,01 M Na,S-9H,0 mohlulundan istifado etmokls hazirlanmis
PbS/LIH-PVS nanokompozitinin difraktogrami (3 dovr)

4000)
# ----PpS
=== 1Ins

————InALLDH

3000) N -=aa ARO:

2000

intensivlik (i.v.)

1000)

20 (daraca)
Sak. 2. 0,01 M Na,S-9H,0 mohlulundan istifade etmoklo hazirlanmis
PbS/LIH-PVS nanokompozitinin difraktogrami (6 dovr)

Sokil 1-don goriindiiyii kimi PbS nanokristali 2 -nin 26°, 30°, 43°, 51°,
53° vo 70° qiymotlorindo 6 doqiq piklo miisahido olunur vo bu doracalora
{111}, {200}, {220}, {311}, {222} vo {420} difraksiya signallar1 uygun golir.
Sokilde goriinen giiclii vo iti difraksiya piklori tomiz alinmis nanokristallara
uygun golir. 3-cii vo 6-c1 dovriin difraksiya signallarina nozor saldiqda, demok
olar ki, difraktoqramlar bir-birino oxsardir. Bu oxsarliq onlarin 6l¢iilorinds vo
kristal qofasinds 6ziinii gostormisdir. PbS nanohissaciklarinin orta dl¢iisti 3-cli
tsikldon sonra 2,2 nm, 6-c1 dévrdon sonra iso 2 nm olmusdur. Buradan goriiniir
ki, miihitdo PbS nanohissaciklori ilo yanasi ZnS hissociklori do formalagsmigdir.
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Nanohissaciyin 6l¢iisiiniin ki¢ilmasi qadagan olunmus zonanin eninin artmasi-
na sabab olur.

PbS/LIH-PVS nanokompozitinin optiki xassolori UB-gér. spektroskopiya
metodu ilo dyranilmisdir. Sakil 3-do nanokompozitin udma spektri, sokil 4-do
(ahv)’* —min qadagan olunmus zonanin enindon asililig verilmisdir. Qadagan
olunmus zonanin eni agsagidaki diisturla hesablanmisdir [17]:

a~ —(hv — E,): (2)

Burada, & —udma omsali, hv-fotonun enerjisi, E,-iso qadagan olunmus zonanin
enerjisidir.

2,0

2,5

2,0

udma

0,5

200 300 400 S00 600
dalga uzunlugu (nm)

Sokil 3. PbS/LIH-PVS nanokompozitinin UB-gér. spektroskopiya ilo udma spektri

0,05 -

Eg=1.7 eV

(chw)"2

0,00
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Sak. 4. PbS/ LIH-PVS nanokompoziti {i¢iin qadagan olunmus zonanin eni

UB-gor. spektroskopiya metodu ilo PbS/LIH-PVS nanokompoziti {iciin
qadagan olunmus zonanin eni 2,7 eV Oyronilmisdir. Odabiyyat materiallarin-
dan malumdur ki, valent zona il kegirici zona arasinda qadagan olunmus zona-
nin eni hissaciyin dl¢iisiiniin azalmasi ilo artir [18,19].
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CHUHTE3 HAHOKOMIIO3UTOB PbS/CAT'-IIBA CUJIAP METO10OM

X.A.MBPATUMOBA,A.A.A3B30B, O.0.FAJTAEBA,
P.M.AJIOCMAHOB, I'I' MYPCAJIOBA

PE3IOME

B craree ommcan cunTe3 HaHowacTHl cynbpuna ceuHua (II) B Marpuie NoJMBUHU-
JIOBOTO CITUPTa METOJOM ajcopOrmu u peakiun nonHoro cios (CUJIAP) ¢ ucnosnp3oBannem
komOuHaru Na,S-9H,0, ocHoBanHO#H Ha Moandukanuu ZnAl-Ounapaoro runpokcuna. Crun-
T€3 HAHOKOMIIO3MTa IMPOBOJWIMA INPH KOMHATHOM TeMIepaType, a BOJHBIM pacTBOp COIH
Na,S-9H,0 mncnonp30Bany B KadecTBe peareHTa uisi cyinbpupoBanus. Ilo pesynsratam nud-
pakTOMeTpa B TOJIMMEPHOH MaTrpuile (OPMHPOBAINCH HAHOKpHCTAWIBI PbS kyOmueckoii
cTpykTypbl. CpemHuil pa3mep HaHOTPOBOJIOK Cyiabhuaa cBuHMa (II), mMosydeHHBIX HA OCHOBE
ZnAl- CAI'/TIBA, coctaBisin 2,2 HM B 3-M 1HKJIe U 2 HM mociie 6-ro mukia. [Ilupuna 3an-
PEIICHHOH ONMTHUYECKON 30HBI B HAHOKOMITO3HUTE COCTaBIsieT 2,7 9B.

KaioueBble ciioBa: mosmMepHble HAHOKOMIO3UTHL, cyiabdua ceunna (II), momympo-
BOJIHUK, ONTHYECKUE CBOICTBA, CTPYKTYpHBIE CBOMCTBA.
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THE SYNTHESIS OF PbS/LDH-PVA NANOCOMPOSITE BY SILAR METHOD

Kh.A.IBRAHIMOVA, A.A.AZIZOV, 0.0.BALAYEVA,
R.M.ALOSMANOYV, G.Q.MURSELOVA

SUMMARY

In this study we report the synthesis of lead (II) sulfide nanoparticles in a polyvinyl al-
cohol matrix by the method of adsorption and reaction of the ionic layer (SLAR) using
Na,S-9H,0 based on the modification of ZnAl-binary hydroxide. The nanocomposite synthesis
was carried out at room temperature, and the aqueous solution of Na,S-9H,0 salt was used as a
sulfurizing reagent. According to the results from the diffractometer, cubic structure PbS
nanocrystals were formed in the polymer matrix. The average size of lead (II) sulfide
nanocomposite obtained on the basis of ZnAl-LDH/PVA was 2.2 nm in the 3rd cycle and 2 nm
after the 6th cycle. The width of the optical forbidden zone in the nanocomposite is 2.7 eV.

Keywords: polymer nanocomposites, lead (II) sulfide, semiconductor, optical proper-
ties, structural properties.
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C nomoubio MUKpo1eKmpOOHOU MEXHUKU UCCIe008ANU 3AKOHOMEPHOCHIU USMEHEHUS
nomenyuana (¢,) u conpomusnenus (R,) niasmamuyecxoi membpanvt (IIM) obnyuennvix Hu3-
KUMU 003amu paouoakmueHo2o uziyuenus u ne ooayuennvix kiemox Chara fragilis 6 cman-
OapMHBIX YCA0BUAX CPEObl U NOO GIUSHUEM IKCMPAKMOE (UMonpomexmopos wanpes, oanas
u xopnu conooku. Cpeonue 6eIuUHbl HA36AHHBIX NAPAMEMPOS 6 CMAHOAPMHBIX YCIOGUSIX CO-
cmasnanu -183 + 4,9 uB, 9+1,2 Om-s®. [na knemox Chara fragilis o6nyuennvie HuzKoti 00301
y — ayyell omu eenuyunsl cocmasnan Py= -202+9,4 mB u R,,= 11,7£3,6 Omn®. Komnonenmot
cucmemvbl NEPEUIHO20 aKmueHo2o mpancnopmuoeo knemox Chara fragilis, obnyuenHvie HU3-
KOU 00301 y — Jyuell OKA3AAUCh YYECMEUMENbHLIMU K OeUCMEUI0 (umonpomekmopos u 3¢h-
exmuenas, KOHYeHMpPayusl, 6bl3bl6AIOWAsL INEKMPOPUIUOIOSUYECKYIO peakyuio cocmasisina 1
me/n.

KaroueBble clioBa: mia3Marndeckas MeMOpaHa, MEeMOpaHHbBIH MOTEHIIHAN, COMpO-
TUBJIEHUE, (PUTOTIPOTEKTOP, Y — M3ayueHus, Chara fragilis

Kpynubie pa3mepsl Mexaoy3noBbix kietok Chara fragilis cosmaror
IIMPOKHE BO3MOXKHOCTHU JUIsl MJIEHTU(UKALMU MEMOpaHHbBIX MPOLIECCOB B yC-
JOBUSIX UX MHTAaKTHOCTU. OJIHUM U3 BaXKHBIX ACIEKTOB UCCIIEJOBAHUI B 3TOM
IUTAaHE SBJIETCS OINPEAEIECHUE KJIETOYHBIX MEXaHU3MOB IATOI€HHOI'O M IIpO-
TEKTOPHOT'O AEMCTBUS HEKOTOPBIX HK30I€HHBIX (PAKTOPOB (PU3UKO-XUMUYECKOU
IOpUPOIbI, TaK Kak mepsas (aza UX BO3AECUCTBHUS MPOUCXOAUT HA YPOBHE KIle-
TO4YHON MemOpaHbl. [I0ATOMY OCHOBHOM I€NbI0 HACTOSIIMX HCCIIEI0BaHUI
ObUIO BBISIBJICHHUE KJIETOYHBIX MEXAaHM3MOB TaKMX B3aMMOJIEHCTBHH C HCIIOJNb-
30BaHUEM DPE3YJIBTATOB AIEKTpOoPU3noNIOrnIeckux usmepeHuid. C 3Toi 1einpko
HAMHM M3y4EHO 3aKOHOMEPHOCTH M3MEHEHHs (YHKIHMOHAJIHHONW aKTUBHOCTH
KOMITOHEHTOB MEPBUYHOIO0 aKTUBHOTO TPAHCIOPTa IJIa3MaTUYECKOW mMemOpa-
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uel (ITM) knerok Chara fragilis npu nevictBue HazBaHHBIX (hakTopoB. Komrio-
HEHTBI IEPBUYHOTO aKTUBHOIrO TpaHcnopra IIM cocTout, B OCHOBHOM, M3 2-X
tunos K - xananos u H' -mommel. KOHTpons (yHKIMOHATBHOH aKTHBHOCTH
9THX KOMIIOHEHTOB OCYILECTBIISUICA IyTEM PETYJIIPHOTO U3MEpEeHUs] MeMOpaH-
Horo nmoreHnuana (¢,) u conporusienus (R,) knerok Chara, kak B cTanaapT-
HBIX YCJIOBMSIX CPE€bl, TAK U IIPU BO3JEHCTBUM BbIIIE HA3BAHHBIX IK30I'€HHBIX
(haxTopoB.

O0BbeKT U METOUKA HCCIeTOBAHM

B kadecTBe 00BEKTA MCCIEIOBAHUI B HAIIMX MUCCIIETOBAHMSIX OBLTH HC-
MOJIL30BaHbl MEKI0Y3JIOBbIC KIIETKH BOAHBIX pactenuit Chara fragilis, oona-
pyxeHHbIe HaMU B TOBY3CKOM paiioHe, Ha Tepputopun «Katub Oynars» B He-
OO0JIBIIIOM BOJIOEME, SIBJISIFOIIMMCSI KOJUIEKTOPOM CTOKOB Psijfia TOPHBIX POIHU-
koB. Kmerkn Chara fragilis B snexTpodusnonornun pacTHTENBHBIX KIETOK
MIPUMEHEHBI BIIEpBbIe HaMU. By u cemeiicTBa 0OHApYKEHHBIX BOJIOPOCTEH yC-
TAaHOBWJIM 10 onpenenutento [omnepoaxa [3]. Okazanocs, yro Chara fragilis
SBJISICTCS OJHMM M3 BHIOB cemeiictBa Characeae Ag. Emand Hollerb u otrHo-
CHUTCS K KJIaccy xapoBbix Bogopociieii Charaphyceae [3].

W3mepenne Ouodnekrpudeckux mapamerpoB kierok Chara fragilis
OCYIIECTBISIOCh C IPUMEHEHHEM CTaHIAPTHOW MUKPODJICKTPOIHOW TEXHUKHU
[12]. CyTp 3TOTO METOAA 3aKIFOYACTCS B TOM, YTO PETHCTPALMIO TTapaMeTPOB
Oy ¥ Ry, OCYIIECTBISIFOT BBEIGHHEM 2-X MUKPOIJIEKTPOIOB B IIMIIUHIPUIECKYIO
Mex10y310ByI0 Kitetky Chara [12]. Uepe3 ouH MHUKPOIIEKTPO BBEIECHHOTO
B IICHTpP KJIETKH MPOITYCKAETCS HMITYJILChl IOCTOSHHOTO TOKA C TUIOTHOCTBIO
10" A/M? muTensHOCTBIO 2-3 cekyHbl. C TOMOIIBIO BTOPOTO MHKPOIJIEKTPO-
Jla PErUCTPUPYIOT @y KIETKH M DISKTPOTOHMYECKHi moTeHnman AU, rexe-
pHUpYEMBIil MPOMYyCKaHUEM 4Yepe3 KIETKY MOCTOSHHOTO TOKa. R, KIETOK BbI-

AU
gucnsercs no ¢popmyne Ry, = TT[dl, rae | — cuna mpomyckaemMoro Toka uepes

CepeiMHy KIeTKH, |, d — 1yinHa U AMaMeTp ONBITHOM KIIETKH.

[IpumeneHne AaHHOTO MeTOAa MO3BOJISIET M3MEPEHMs MOTEeHLHanda U
COIPOTHBIICHUS TUIa3MAaTHYECKOM MEeMOpaHbl U TOHOIUIACTA, ITyTEM BBEACHUS
M3MEpPUTEIBHOIO0 MUKPOIJIEKTPOa B LIUTOIIa3My U BaKyOJIb.

B npencraBnenHoi pabote B kKauecTBe (UTOMPOTEKTOPA MPUMEHEHBI
AKCTPAKThl PACTCHHM, OOraThie aHTHOKCHUIAHTaMU U3 (Jopbl A3zepOaiimKkaHa.
B kauecTBe MCXOAHOTO CHIPbA Ul SKCTPAKTOB HCIIOJIB30BAINCH JIUCThS ILAJ-
¢es (Folia Salvia officinalis), kopuu comonku (Radix glycyrrhizae) u nuctes
nanas (Danae racemosa). Y Ha3BaHHBIX (PUTONPOTEKTOPOB BBISBICHBI aHTUOK-
CHJIaHTHBIE, AHTUMUKPOOHBIE ¥ aHTHUMYyTareHHBIC, THIIOTITUKEMHUYECKUE U TH-
oMU AeMUIecKue ocooennoctu [8 — 11, 13, 14].

Jlng nonydeHus SKcTpakTa (GUTONMPOTEKTOPOB OTOMpAIH 2 MI' U3 Kax-
JIOTO BBICYHIEHHOTO JIUCThS IIajdesi, JaHae U OYMIIEHHOTO OT KOpbI KOpHEH
conosiku. C OMOIIIBIO CIIeNHaIbHOro OeH 1epa ObLTN MOMyYeHbl UX TOPOLIKH.
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[Tonyuennbie mopomky HHKyOupoBamch B 10 mut 95% - oM 3THUIIOBOM crimpTe
(3TaHON) B TedyeHue 7 IHEH B TEMHOTE M IPU KOMHATHOW Temmeparype. s
OCBETJIEHUS] SKCTPAKTOB UX (punbTpoBaimu. KoHIEHTpausi 3KCTpakToOB, KOTO-
past BbI3bIBasia Hanbosee FPPEKTUBHYIO SIEKTPOPUZUOIOTHUECKYIO PEAKIIHIO,
Obla TOJTyyeHa pa3BeeHUEM CIUPTOBOTo sKcTpakTa B 200 pa3 MCKYCCTBEH-
HO TipynoBoii Bojoii (MIIB). Ota KOHIEHTpaIysi MOKET ObITh BBIpa)KEHA KaK
2 Mr/10-200 vt = 10 MKr/m = 1 Mr/i.

JIns TecTUpOBaHUs ACUCTBHS MaJbIX 103 Y - U3dydeHus kietku Chara
fragilis pacnonoxuincy B CTeKIstHHONW TipoOupke anuuHoi 100 MM U quamer-
poM 25 MM BHYTpPH CTaJIbHOM T'milb3bl B Y - ycTpoiictBe «URI». Bpems skcno-
3UIIMU B HAIIUX OMBITaX COCTABISIIIO 2 MHUH 55 €, CpEIHSSI MOIIIHOCTh JT03bI 00-
naydeHus - 19 pan/c, a MOIHOCTH J03bl OOJIY4EHHUS U30TOMAMHU co - 33,25
I'p/c. 3necy HEOOXOAUMO OTMETUTH, YTO MOHATHUS «Majasl 103a», 1032 BbI3bI-
BAIOIIAsl CTATUCTHUYECKHU TOCTOBEPHBINH OMO3TIEKTPUUECKUN «3((EeKT» MOTYT HE
coBITaaath [5].

Jns moctpoenus rpa)ukoB MPUMEHWIN 3aKOHBI BapUALIMOHHOM CTaTH-
CTHKH, KoMIbloTepHbIe Tporpammsl “Excel-2016” u “SigmaPlot12.0”.

Pe3yabTarsl M HX 00CyKIEHUS

B cranmapTHBIX yCIOBHAX Cpefbl pa30poc CTALlMOHAPHBIX 3HAUYCHUN (y
¥ R, IMemH 10cTaTouno mmpokue uaTepBansr: -90+-300 MB 1 1+32,6 OM-M”.
CornacHO 3THUM 3HAYEHUSM CPEIHHME 3HAUEHUS MOTEHIMaIa U CONPOTUBIIECHUS
MeMOpaHbI COCTAaBNIAIN @, = -183+4,9 MB u R,,= 9+1,2 OM"M”. Nsmepenue @y,
u Ry, 6pun mpoBenensl B 106 u 45 kneTkax cooTBeTCTBEHHO. [loapobHOE onum-
CaHMe CTaTUCTUYECKOI0 aHalIM3a 3JIEKTPO(PU3NOIOTHUECKUX MapaMeTPOB ITUX
KJIETOK JAaHO B HAIIMX Mpenplaymmx myonukanusx [1, 6]. CpeaHue 3HaueHUs
MeMOpaHHOTO TIOTEeHIMada U conpoTuBieHus i kierok Chara fragilis o6-
Jy4YeHHbIE HU3KOM 1030H y — nydeil cocraBnsuit @,= -202+9.4 MB (n=17) u
R,,= 11,7+3,6 Om'M” (n=15). Takum 06pa3oM, B pe3yibTate oOIydeHns abco-
JFOTHAs BenmuunHa O, kiietok Chara fragilis ysenuuunace na 10,4%, a R, - Ha
18,2% (Puc.1).9tu 1udpsl Moka3pIBaOT, YTO MOH - TPAHCIIOPTHAs cCHCTEMa
KIIETOK 00TydeHHbIe HU3KOM 10301 y — Mydeil mpeacTaBIeHsl B ocHOBHOM K '-
kaHajamu BHyTpeHHero BoinpsiviieHus (KKBB). Kak BunHo, ananTuBHBIN OT-
BeT kietok Chara fragilis Ha cnalyro 103y ¥ — JTydei COCTOUT U3 UHAKTUBALIUN
K- xananos Hapyx#oro empsamiaenns (KKHB) u aktusanuu KKBB IIM, uto
COTIPOBOXIAETCS C €€ TUuIepnoisspusanueii. MeMOpaHHBIN MOTEHITUAN SBIISCT-
Csl OCHOBHBIM HCTOYHHMKOM cB0OOJHOM sHepruu [IM. CrienoBatenbHo, TUmnep-
noJIsIpU3 YOI 3 (PEeKT M03b1 Y — Tydelt — 3TO IposBIeHHE dHepru3anuu [1M.
C npyroii CTOpOHBI, 3TO €CTh TaKX€E MPOSBICHUE PaJUallMOHHOIO TOpMe3uca B
pacTUTENbHBIX 00BbeKTaxX. TouHble MEXaHU3MBI ATHX IPPEKTOB HA PACTUTEIb-
HBIX OOBEKTax He ycTaHOBJIEHbl. OYEBHIHO, B JJAHHOM Ciy4ae SHEpPIU3aluu
[IM nponcxoaut 3a cyeT OrpaHUYeHUs] YTEYKH MOHOB 4epe3 Majioe COIPOTUB-
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nenuss KKHB. Ilo Bcell BepoATHOCTH yBEIMYEHHE MPOAYKTUBHOCTH HEKOTO-
PBIX CENbCKO-XO3SIMCTBEHHBIX KYJIBTYpP U CTUMYJISILIUU KJIETOUHBIX ITPOLIECCOB
[5] mon BiMsHMEM MajbIX 103 PaAMOAKTUBHOIO H3JIy4EHHUs MPOUCXOAUT 3a
CYET MEePECTPOMKN CUCTEMBI IEPBUYHOTO aKTUBHOI'O TPAHCIIOPTA, IPUBOIAIIIE-
ro sHepruszauuro [IM.

KOMITOHEHTBI CUCTEMBI IEPBUYHOIO AKTUBHOT'O TPAHCIIOPTHOTO KJIETOK
Chara fragilis, oOnyueHHble HU3KON T030W Y — Jy4el OKa3aluCh YyBCTBH-
TEJIbHBIMU K JeHCTBHIO UTONPOTEKTOpOB. VX 3(ppexTrBHAs KOHIEHTpaIus,
BBI3BIBAIOIIAS IOCTOBEPHYIO JIEKTPO(PHU3HOIOTNYECKYI0 PEAKIIMIO COCTABIIIIA
1 mr/n. Ins 0ObEeKTUBHOIO KOJIMYECTBEHHOTO MPEICTaBICHUSI KUHETHUKH HJIEK-
Tpodusznongorunuecknx 3Pp¢HeKkToB (HUTONPOTEKTOPOB, PE3YIbTAThl, HAIIUX H3-
MepeHuil, nomydeHHnsle s 10 KiIeTok ObuIM yCpenHEeHBl (C MpUMEHEHHEM
KOMITbIoTepHOU nIporpaMMmel Sigma Plot 14.0).

- Py
J— R P
Pn, MB . Ry, Om-m2

-200 -20
-150 15
-100 10
-50 -5
0
A b

0

Puc. 1. TucrorpamMmma cpeaHux 3HaueHuii (@, u R,,) 31eKTpOQH3HONOrHIECKHX Ma-
pameTpoB kietok Bogopocineir Chara fragilis B cranzapTHbIx ycnoBusix cpensl (A) u o0ydeH-
HBIX HU3KOH 110301 ¥ — nmyueit (b).

VY xierok Chara fragilis, ¢, KOTOpbIX HAXOIWINCH B JHANa30HE aKTH-
Baunu KKBB, Bo Bpems BBeneHue B cpeay | Mr/in KOHIEHTpAMU AKCTPaKTa
mandeit @, He U3MEHUIOCH, B TO BpeMs Kak HaOMI0AaIoch yMeHbIIeHHe R,
Ha 17% (Puc.2). UubiMu ciioBamu, amantuBHas peakuus [IM knerok Chara
fragilis Buaumo otpaskaeT penaparuio kanaiapHoro 6enka KKHB mon Biustau-
eM nporekropa. B toxxe Bpems IIM octaeTcst B SHEPrU30BaHHOM COCTOSIHHMM.
TouHnast uaeHTUPUKALMS 3TOTO Cay4as MOKET ObITh YCTaHOBJIEHA C ITOMOIIBIO
O61onH(pOpPMaTUIECKUX METO/IOB.

BBenenue B cocTaB cpepl SKCTPAaKTa KOPHsI COJIOAKH B Cpelly Iocie
MIPOMBIBAHUS SKCTpakTa manden npuseno kK aenonspusanuu [IM Ha 11 MB u

45



yBenuuenuo Ry, Ha 25%. HecoMHEHHO, JJaHHas NeKTPOPU3HOIOrHYEcKas pe-
akmus [IM sBisieTcst pe3yJbTaToM COBMECTHOTO JIEUCTBHS 000MX MPOTEKTOPOB.
BBenenue B cpeny ymoMmMsiHyTOM KOHIEHTpauuu skctpakta Danae racemosa
runepnonspusuposano kierok Chara fragilis ma 12 MB u chmxano R, na
15%. VI3MeHeHus @y, ¥ R, ABIAIOTCA MPU3HAKAMHI YacTHYHOH akTHBarmuuH "
nomn [IM. CrnenoBarenbHO, MOXKHO YCTaHOBUTBHCS B TOM, YTO B JUala3OHE
KKBB memOpanHOro mortennuana conporusierns H' - mommsl 1 KKBB co-
nocraBuMbl. Eciim runepnossgpusanus [IM conpoBOXIaeTcss yMEHBLICHUEM
€ro COMNPOTHUBJICHUS, TO OHO MOKET OBITh CBSI3aHO TOJBKO C YMEHBIICHHEM
BHYTpEHHero comportupienus H -mommn. Yvenpmenue conporusienns KKBB
compoBOXAAIOCH Obl nenomsipu3anueid [IM. Takum oOpa3zoMm, akTUBAIUS H -
[IOMII JOJDKHA PAacCMaTpUBAaThCA KAaK YCWICHHE IPOTOHHOIO IIOTOKA, 4epe3
[IM. MoXHO NpeAnonokuTh, 4TO CTUMYyIUpyomuid 3ddext duronporex-
TOPOB OOYCIIOBJIEH YBEIMUYCHHEM TEKy4YeCTH (CHMKEHMEM BS3KOCTH) JIMITU-
HOH Qa3bl [IM, npuUBOASAIIErO K YBEIMUEHUIO MEXaHUUECKON 4acTOThI THIPO-
dobHol yacT H' - mOMIIBI, COMPOBOXKIAEMOE yBEIMYEHHEM 0GOPOTOB Oel-
KOBOI'O KOMILIEKCa B KauecTBe (hepMEeHTa.

. . 20 MHH —a
RM, O en= —_ —_——
16047
=180
5
__:‘uﬂ.
_ L3 1 T T
... MB T HimB 1B T HITH

1 mrin T I serdn
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I:Il.lll.qit'ﬂ EArAN
EOPEHE COUTOIER

Puc. 2. VI3MeHeHNe KMHETHKH CpPEeIHUX 3HAYCHHH MEeMOpaHHOTO MOTEHIHAaa P, U
conpoTtuBienus R,, knetrok Chara fragilis mox neiicTBreM 1 MT / 1 KOHIEHTPAIUIA SKCTPAKTOB
masdest, KOPHU CIAKON CONOJKM U aHast. Ha pucyHke ToYKkaMy IMOKa3aHO CPEAHNE 3HAYCHHS
SKCHEPUMEHTANBHBIX BeauuuH A 10 knerok. CpenHee KBaApaTUYHOE OTKJIOHEHUE UX 3Haye-
HUH He npeBbImano 8-9% OT OCHOBHONBEIUYHHEI.

B xoH1Ee 0TMETUM, YTO CTUMYJIUPOBAHUE TPAHCIIOPTHBIX MPOLIECCOB MO/
BIMSAHUEM (UTONPOTEKTOPOB Ha ypoBHe [IM HaMu OOHapyXeHO TakXke Ha
KJIETKaX, KOTOpbI€ HE IOJBEpPrajuch paJlOaKTUBHBIMH OOIydeHuro [2, 7].
Jannsle o BausHUIO puronpoTekTopoB Ha [IM kieTok, 00JyuyeHHBIX HU3-
KOM J030H Y — Tydeil MOATBEPAUIN PAHEE YCTAHOBICHHOE MOJIOKEHHUE, O TOM,
YTO HavajgbHas (aza BIUSHUS (PUTOMPOTEKTOPOB HAa KIETOYHOM YpOBHE MO-
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KET paccMaTpPUBATHCS KaK CTUMYJIHMpYIOIIEE AeHCTBUE HA CUCTEMY NMEpBUY-
HO-aKTUBHOI'O TPAHCIIOPTA. Y CTAaHOBJIEHHOE CTUMYJMpYIOIee ACHCTBUE 3a-
KITIOYAeTCs B MOBBINICHHH (hyHKIHOHANBHOH akTHBHOCTH H' - momm, koro-
pbl€ YBETUYMBAET MOJBHKHOCTD 3JIEKTPOJIBUKYIIYIO CUITy CUCTEMBI ITepBUY-
HOTO aKTHUBHOTO TPAHCIOPTA U B MOBBILIEHUU COBEPIICHOCTH MEMOpaHbI MO
OTHOLIEHUIO CEJIEKTUBHOCTH U IIPOBOAUMOCTH.

A Takke, AenaeTcs BbIBOJ, YTO (DEHOJIbHBIE COEAMHEHUS! BXOJAT B CO-
CTaB 3aIIMIIAIOLINX SKCTPAKTOB, O Ye€M CBUAETENBCTBYIOT naHHble MK — criek-
TPOB, @ IMEHHO BaJIeHTHBIE KoyiebaHus: apomatndeckux (C-C) — cBszeit, acco-
murpoBaHHbiX OH — rpynn obecneunBarommx 3amuTy (OTOCHHTETHYECKUX
MMATMEHTOB XJI a U XJ1 b IpH OKUCIIUTETHHOM CTPECce, BBI3BAHHOM Cd*" [4].

Hapsiny co BceMM BBIIIEH3JIOKEHHBIMH JIETKO MOXHO BHUIETh, YTO
pacTUTEeIbHBIE SKCTPAKTBI, HCIOJIb3yEeMble B KadecTBe (UTOMPOTEKTOPA,
MOTYT OBITh YCHEIIHO MPUMEHEHBI JJIsi CTUMYJIMPOBAHUS NIEpeHOCa HOHOB B
[IM, a ux 3amuTtHbie 3Q(HEKTH MOT'YT ObITh YCIEIIHO TPUMEHEHBI AJIs pajua-
LIMOHHOM 3aIlUThl PACTEHUH HE OOJYYEHHBIX U OOJIyU€HHBIX HU3KUMH 103a-
MU PaJIMOAKTUBHOTO U3IIy4EHUS.
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CHARA FRAGILIS HUCEYROLORININ PLAZMATIK MEMBRANININ
DASIMA XUSUSIYYOTLORININ ASAGI DOZALI QAMMA SUALARI VO
FITOPROTEKTORLARIN TOSIRi iLO MODIFiKASIYASI

A.E.HOSONOVA, S.B.DADASOVA, N.A.MUSAYEV
XULASO

Mikroelektrod texnikasinin komoyilo asagi dozali radioaktiv siialarla stialandirilmis vo
stialandirilmamig Chara fragilis hiiceyrolorinin plazmatik membraninin (PM) potensial (¢,) vo
miigavimatinin (R,,) miihitin standart soraitindo vo adacayi, danaya vo biyan kokii fitopro-
tektorlarmin ekstraktlarinin tasirinin qanunauygunluqlar: tadqiq ed1lm1$d1r Miihitin standart
soraitinde bu parametrlorin orta giymotlori -183 4+ 4,9 mV, 9+1,2 Om-m” toskil etmisdir. y —
stialarin asagi dozasi ilo siialandirilmig Chara fragllls huceyrslsrl iiclin bu qiymeatlor @,,= -
202494 mV vo R,,= 11,743,6 Om'm’ kimi olmusdur. y-siialarimin zeif dozasi ilo siia-
landirilmis Chara fragllls huceyrelsrmm ilkin aktiv dasima sisteminin komponentlori fitopro-
tektorlarin tosirino qarst ¢ox hossas olmus vo onlarin yaqin elektrofizioloji effekt térodon
konsentrasiyasi 1 mq/l toskil etmisgdir.

Acar sozlor: plazmatik membran, membran potensiali, miiqavimat, fitoprotektor, vy —
stialanma, Chara fragilis

MODIFICATION OF TRANSPORT PROPERTIES OF PLASMA MEMBRANE
OF CHARA FRAGILIS CELLS UNDER THE INFLUENCE OF WEAK DOSES
OF GAMMA RAYS AND PHYTOPROTECTORS

A.E.HASANOVA, S.B.DADASHOVA, N.A.MUSAYEV
SUMMARY

With microelectrode technique there has been studied the regularities of changes of
not irradiated and irradiated with low doses of radioactive radiation Chara fragilis cells mem-
brane potential (¢,,) and resistance (R,,) in the standard conditions and under the influence of
extracts of sage, roots of licorice and danaya. The average value of these parameters were -
183 + 4.9 mV and 9 + 1.2 Ohm-m? in the standard conditions. For Chara fragilis cells irradiat-
ed w1th a low dose of y - rays, these values were @, = -202+9,4 mV and R,, = 11,7+3,6
Ohm-m’*. The components of the primary active transport system of Chara fragllls cells irra-
diated with a low dose of y - rays, turned out to be sensitive to the action of phytoprotectors
and the effective concentration, causing a reliable electrophysiological reaction was 1 mg/l.

Key words: plasma membrane, membrane potential, resistance, phytopotector, y —
radiation, Chara fragilis
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In the present study for the first time we showed free radical scavenging activities (RSA)
analyses of the honey from different regions of the Azerbaijan Republic. Research was carried
out by usage stable free radical DPPH (2,2 diphenil-1-picrilhydrosyl, C;gH;1,NsOs) extinguish
method. The comparative analyses of honey samples with that of TROLOX (analogue of E vit-
amin) showed that honey samples demonstrate their RSA in the following order: Zagatala
(mountain) Balakan (forest) — Ismailli— Balakan (mountain)—Zagatala (plain)—
Gadabey— Samukh— Lankaran.

The antibacterial activity of honey was measured by the definiton of clean areas, arised
as a result of diffusion round the lunules in fueler in petri-dishes, with samples of honey. The
concentration dependence of the antibacterial activity of honey under observation against two
gram-negative (Escherichia coli, Pseudomonas aeruginosa) and one gram-positive (Staphylo-
coccus aureus) bacterial straints is shown. It is found out that the mountain honey from north
regions of the Republic demonstrates higher antibacterial activity than the plain honey, espe-
cially honey from south regions. It is considered that the observed high-level antibacterial ac-
tivity of mountain honey is related to flora, which favours the accumulation of bactericide and
also phenol compounds and flavonoids in honey products.

There are no correlation between RSA and the colour of honey. But RSA closely asso-
ciates with the specifity of the region vegetation. It’s believed that vegetation of the high moun-
tain area caused the accumulation of RSA flavonoids and phenolic compounds in the second-
ary products of the honey.

Key words: honey, DPPH assay, antiradical (AR) and antibacterial (AB) activity

During the last decades serious attention has been given to the devel-
opmental disorders of free-radical reaction and oxidizing process in the meto-
bolism cells and as a result the emergence of a number of cardio vascular, can-
cer and other diseases.

As it is known certain matters placing in the body along with the other
enzyme system cells and various vitamins protect the cells from negative influ-
ences of these active molecules and reaction. The scientists are looking for the
natural connections and food items containing matters contributing warning of
the is pathological process.

Honey is a uncial food given to us by the nature. At the time the subject
properties of honey is studied well and is widely used for the prophylaxis and
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treatment of various diseases. People use it for thousands of years for food and
medicinal purposes. Hippocrates advised to use it for health maintenance. The
Egyptians and many other nations heal wounds with honey, used as salve in
eye diseases. Honey has great antibacterial [1-2], inflammatory [2-5] and bac-
tericidal properties. The rapeutic effects of honey contributes to its rich compo-
sition: honey contains sugar, minerals, trace elements, vitamins, enzymes, bio-
logically active matters, pantothenic and folic acid, chlorine, zinc, aluminum,
boron, silicon, chromium, lithium, nickel, lead, titanium as necessary for the
body.

It is known that honey and its products contain in the composition of
the secondary products- composition of phenol combinations and flavonoids,
which act as natural antioxidants, are effective in reduction of risk of cardio-
vascular diseases, cataract, lowered immunity, various inflammatory processes
and so on [9]. The analyzes of the honey, including the subject of containing in
them these matters- generally known as free- radical quenchers state and anti-
oxidants (RSA and AO respectively) are widely conducted in the various la-
boratories of the world [10-12]. However, such investigations of local varieties
of honey haven’t been conducted. In this paper we present the results of inves-
tigations of local varieties of honey characterizing their antiradical activity.

Materials and methods

The object of the investigation is the samples of honey taken from the
various regions of Azerbaijan. For this purpose we used honey collected from
Lankaran, Zaqgatala, Balakan, Ismayilli, Kedabek and Samukh districts of Azer-
baijan.

Directly before the analyses we heated the samples to 37° C to dissolve
the crystals. The investigation was conducted by DPPH method, which allows
to determine the ability of the object to guencle stable free radical DPPH
(2,2diphenyl-1-picrilhydrazyl Ci;gH2NsOg) according to the scheme
DPPH+AH—DPPH- H+A". As the restoration of DPPH the changing of its
color from intense purple to stramineous happens. Honey samples were dis-
solved in 1 ml of distilled water. Then DPPH solution were added into metha-
nol. During 20 minute the kinetics of changes of absorbance at 517 nm [11]
were measured.

The antimicrobial activity of honey was measured by determining the
clean zones formed as a result of diffusion around the wells in a nutrient medi-
um in Petri dishes with honey samples. After plating the cultures of the corre-
sponding pathogenic microorganisms and adding pure (100%) or diluted honey
to the wells, the plates were incubated at 37 °C 24 hours. Inhibition of microor-
ganisms was determined by the radius of the clean zones — the zones of inhi-
bition around each well with honey, which are given in mm in the table, for
triplicate and statistical processing (Fig.1.).
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Fig.1. The intensity of the antibacterial action of honey in relation to bacteria

Many researchers point out that antioxidant capacity of honey depends
on its color. The honey of dark colour usually contains greater phenolik com-
pounds and therefore considered above its AR and AO activity [12].

For determining its color we diluted honey samples to 50%
(weight/volume) distilled water, homogenized and centrifuged at 3200 rpm
during 5 minutes. Obtaining samples it was determined at 635 using a spectro-
photometer. The class color was determined by using Pfund scale.

Results and discussion

Figure 2 shows the data indicating the concentration of honey which is
able to put out 50% stable DPPH radical (ICsp). The value is indicated in com-
parison with ICsg trolox — derivatives of vitamin E, which is given on the graph
as a puncture line. As can be seen from the figure three kinds of honey from
different regions of Azerbaijan have got a very high RSA and AO activity —
ICso which is less than 50mg/ml.
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Fig.2. Kinetic picture characterized the intensity of guenching of stable radical DPPH by the
honey samples taken from the different regions of Azerbaijan. Dashed line- 1Cs, for trolox.

Experiments with samples of honey showed that the most effective as
radical guencher state of DPPH are the samples of honey collected from the
mountainous areas especialey from areas of Zaqatala district (ICsg less than 20
mg/ml). Sufficiently high activities are exhibited by the Balakan forest and
from Ismailly region honey (IC50 is 35 mg/ml). According to our values ICs
the honey originating from mountainous areas has got large antiradical activity.
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It should be noted that this is the first work characterizing the antiradical prop-
erties of honey from different regions of Azerbaijan. In the future the work will
be carried out for the content of phenolik compounds and flavonoids and anti-
bacterial activity of honey samples of different regions of our country.

There is no correlation between RSA and the colour of honey. But RSA
closely associates with the specifity of the region vegetation. It’s believed that
vegetation of the high mountain area caused the accumulation of RSA flavo-
noids and phenolic compounds in the secondary products of the honey.

Tabl. 2
Antibacterial activity of pure honey produced in various regions
of Azerbaijan against a number of pathogenic organisms

Type of microorganisms

Escherichia coli | Pseudomonas aeruginosa | Staphylococcus aureus

The radius of the zones of inhibition in mm
1 | "18+1.18 13.5+2.43 23+0.88
2 |20+0.78" 10.17+1.01 16.42+2.33
3 | 18.33+0.30 18.33+0.33 18.83+0.65
4 | 18.5+0.63 14.745+2.63 19.25+0.38
5 | 17.58+0.08 14.5+2.22 19.83+0.36
6 | 12.25+£1.15 11.25+1,63 13.08+0.30
7 | 20+1.38 15+3.86 12.47£1.74
8 | 18.83+0.66 9.75+0.75 19.25+0.87
9 | 17.75+0.52 14.58+1.69 10.08+0.73

All data are based on three-time measurements.

** statistical processing based on the determination of the confidence interval =+.

1-Belokan (forest); 2- Belokan (mountain); 3- Belokan (chestnut honey); 4-Zagatala (moun-
tain); 5-Ismailly; 6-Samukh; 7-Kedabek; 8-Dashkesan; 9-Lankaran

The specificity of honey in relation to various pathogenic microorgan-
isms is observed. From the data above (see table 2) it follows that honey pro-
duced in the mountainous regions of various regions of the country has the
greatest antibacterial activity against Escherichia coli - this is honey from
Belokan, Kedabek, etc. The decrease in growth of Pseudomonas aeruginosa
differs little depending on the areas of collection. Like E. coli, Staphylococcus
aureus is particularly sensitive to honey collected in mountainous regions. It is
assumed that in the honey of mountain regions, which is usually characterized
by a light color, bactericidal compounds in the nectars of honey plants charac-
teristic of these regions contains in greater quantities. In addition, honey con-
tains volatile products secreted by honey plants. They also kill bacteria. Due to
this, natural honey is considered a product with pronounced and bactericidal
properties (Mladenov, 1992).

The researchers believe the AB effect of honey, that also depends on the
presence of hydrogen peroxide in it, which is formed during the oxidation of
glucose by the enzyme glucose oxidase. When glucose is oxidized, gluconic
acid is formed with the release of hydrogen peroxide. A connection was estab-

52



lished between AB activity and the amount of hydrogen peroxide in honey.
The more hydrogen peroxide accumulates in honey solutions, the higher its AB
activity (Ivanov, 1978; Dustmann, 1987).

Thus, it can be concluded that honey is a wonderful natural product that

has extensive properties for maintaining health and, in particular, in relation to
action against various pathogens [13]. These and other unknown properties of
honey require serious scientific research, which, in particular, can solve the
problem of suppressing antibiotic-resistant bacteria.

10.

11.
12.
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_ AZORBAYCANBALININ .
AZAD RADIKAL SONDURUCULORININ XUSUSIYYOTLORI

S.R.CIRAQOVA
XULASO

Toqdim olunan isdo respublikamizin bir ne¢o bolgosinde istehsal olunan bal niimune-

lorinds antiradikal (AR) xiisusiyyatlari tadqiq edilmisdir. Bal niimunasloari spirtde ve suda duru-

53



lasdirtlmis vo DPPH (1.1 diphenyl -2- picrylhydrosil) radikalin1 sondiirmok gabiliyyati aevd
edilmisdir. Todgiqat naticolorimize osason, 6lkomizin miixtalif regionlarindan olan bal niimu-
nolarinin sorbest DPPH radikallarimi séndiirmak qabiliyyati novbati ardicilligla diizmok olar:
Zaqatala (dag) > Balakon (mesd) > Ismayillh > Balakon (dag) > Zaqatala (aran) > Go-
dobay > Samux > Lonkaran. Miioyyan edilmisdir ki, yiiksok dag mansali ballar daha ytiksok
antiradikal foalliga malikdir. Giiman edilir ki, sarbast radikallarin neytrallasdirmaq faallig1 ¢cox
olan yiiksok dag bal niimunolori AR foalligint hoyata kegiron daha ¢ox komponento malik-
dirlor.

Balin bakteriosid xassalorinin tadqiqi gostordi ki, 6lkonin miixtolif bolgslorinin dag ra-
yonlarinda istehsal olunan ballar daha yiiksok antibakterial foalliga malikdirlor. Dag rayonlari
arasinda daha ¢ox antibakterial foalliqg Gadabay vo Balaken — sabalid (tiind), dag, Zaqatala ra-
yonlarindan toplanmis ballarda miisahide olunmusdur. Ballarm miixtslif patogen mikroor-
qanizmlora qars1 spesifikliyi askarlanmigdir. Toadqgiq olunan ballarda Pseudomonas aeruginosa
va Staphylococcus aureus garst daha ¢ox antibakterial foalliq miisahide olunmusdur. Esche-
richia coli bakteriyalar1 kifayyot qodar yiiksok davamliliga malikdirlor.

Acar sozlar: bal, DPPH metodu, antiradical (AR) vo antibakterial aktivliyi

CBOMCTBO l"ACI/IT]j;JIEﬁ CBOBOJHbIX PAJTUKAJIOB
ABEPBAUTKAHCKOI'O MEJA

C.P.UBIPAT'OBA
PE3IOME

B npencrasinenHol paboTe BIiepBhIe JaH aHAIN3 aHTUPAAUKAIBHON akTHBHOCTH (APA)
Meza, cOOpaHHOTO W3 Pa3IMYHBIX palioHOB AsepOaifmxana. MccnenoBaHus MPOBOIWIN C UC-
MOJIb30BAHUEM METO/Ia, OCHOBAHHOTO Ha TYIICHWH CTaOMIIbHOTO cBOOOIHOTO pammkana DPPH
(2,2 macpennn- 1 -muxpunrunposmn, CigH,NsOg). Ananus ICsy mis oOpasia Mema mo OTHOIIE-
Huto 1Csy cTaHmapTHOTO TYIIMTENsl Tposiokca (aHasoro BuTamuHa E) mokaszan, uTo oOpallsl
Mena o 3¢dexktuBHocTH APA, pacmonaraiorcst B Cleayroliel mociaeaoBaTeIbHOCTH: 3aKaTa-
na(ropHslif) > benoxan (1ecHoit) > Vcmanel > benokan (TopHsiif) > 3akatana (HU3MCHHBIH)
> I'emabex > Camyx > JIeHKOpaHb.

AmnTnbakTepuansHas (AB) akTHBHOCTE MEna ObUTa M3MEpeHa IMyTEM OIPEICIICHHS YHC-
TBIX 30H, 00pa3yeMbIX B pe3ysbTate TUPPy3urd BOKPYT JTYHOK B MUTATCIHLHON Cpelie B YalTKaxX
Ietpu, ¢ obpasumamu ména. [lokasaHa KOHIICHTPAITMOHHAS 3aBUCHMOCTH aHTHOAKTCPHUATBHON
AKTHBHOCTH HCCJIEAYEMBbIX MeNOB mpoTHB 2-Xx rTpamorpunarensubix (Escherichia coli,
Pseudomonas aeruginosa) u oxHoro rpammosoxurensaoro (Staphylococcus aureus) 6akrepu-
AIBHBIX IMITAMMOB. Y CTaHOBJIEHO, YTO TOPHBIC MEJIa U3 CEBEPHBIX PETHOHOB PECIMyOINKH TPO-
ABJISIIOT BBICOKYIO aHTHOAKTEPHATbHYIO0 aKTUBHOCTH IO CPABHEHHUIO C PABHUHHBIMHU, 0COOEHHO
I0KHBIME Menamu. [penmomnaraercs, 4ro HabmrogaeMas Beicokass Ab akTHBHOCTH BBICOKOTOP-
HBIX 00pa3loB Mena, CBA3AHBI C PACTUTEIBFHOCTHIO, CIIOCOOCTBYIOIIEH HAKOIUIGHUIO B MPOIYK-
Tax Mesa — OaKTepPHUIUIHBIX, a TAaKXKe (PCHOIBHBIX COCAMHCHUN U (DIIABOHOMIIOB.

[TokazaHo OTCYTCTBHE JOCTOBEPHOM KOPPESILIMM MEX]y LUBETHOCThIO Meaa U APA.
YcraHoBIeHO, 4TO BBhIcOKass APA 00pas3moB Mena 4eTKO CBsi3aHA CO CICIU(PHUKON METOHOCT-
HOW pACTHTEIBHOCTH KOHKPETHOTO pernoHa. [Ipemmomnaraercs, 4To HaOIOgaeMasi BBICOKAs
APA BBICOKOTOPHBIX 00pa3IlOB Me/a, CBsI3aHAa C THUIIOM PACTHUTEIHHOCTH BBICOKOTOPHIi, CIIO-
COOCTBYIOIIEH HAKOIJICHUIO BO BTOPMYHBIX MPOAYKTax Meaa — (EHONBHBIX COEJMHEHHUH U
(1aBOHOUI0B— OCHOBHBIX KOMIIOHEHTOB, 00ECIIEUNBAIOIIUX BHICOKYIO UX AKTUBHOCTb.

KaroueBsie cioBa: men, meron DPPH, antupagukansHast aktuBHOCTH (APA) u aHTH-
OaxrepuanbHas (AB)

Redaksiyaya daxil oldu: 21.10.2019-cu il
Capa imzalandi: 24.02.2020-ci il
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BOYUK QAFQAZIN CONUB-QORB YAMACININ
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Maqalada Boyiik Qafqazin conub-Qarb yamacimin istifadayo yararlt yeraltt su ehtiya-
timin formalasmasmin tobii amillori xarakterizo olunmugsdur. Ayri-ayrt ¢okiintiilorin sululugu
Oyronilmis, bu ¢okiintiilarda yayilan yeralti sularin hidrodinamik va hidrokimyavi xisusiyyat-
lori tadgiq edilmisdir.

Acar sozlor: yeralti su ehtiyati, siixur kompleksi, geoloji qurulus, quyu, qrunt sulari,
minerallagma doracasi.

Todqiqat orazisi Boyiik Qafqaz silsilosinin conub yamacinin otoyindo
yerlogsmigdir. O ¢ox da hiindiir olmayan conuba dogru az mailli, simaldan Ala-
zan-Oyricay dagalt1 dorasi, conubdan Kiiryani diizenliyi, qorb va sorqdon iso
Alazan vo Girdimangay dorslori ilo ohato olunmusdur. ©razi nisbaton ensiz,
nisbi uca olmayan, timumi Qafqaz antiklinal silsilolor, dorslor vo ¢iixurlarla
ayrilmigdir. Antiklinal silsilolor osason oyalatin simal vo conub sorhadlori boyu
uzanir. Onlarin arasinda iri Ares sinklinal dorasi kegir.

Orazinin iqlimi nisbaton quru vo ¢ox isti yay1 ilo sociyyslonir.

Havanin orta illik temperaturu (1970-2010-cu illor) ¢6l1 orazisinds -13,3-
13,7 C° olub, ilin on isti dévriinda - iyul-avqust aylarinda, orta ayliq temperatur
27 C’-yo ¢atir. On soyuq aylar yanvar — fevraldir. Bu dévrdo orta aylq tempe-
ratur (-)3-(+)5 C’-ys catir.

Yagintinin orta ¢oxillik (1970-2010-cu illor) miqdart 439-532 mm toskil
edir. il arzinda yaginti geyri-barabor paylanir. Ilin ¢ox hissosinda diison yaginti
(yagis) isti aylara, az hissosindo diison iso qis dovriino (gar, bazon yagis) to-
sadiif edir.

Havanin namliyi biitlin orazi iizro zoif olur. Rayon orazisindo kiilok ¢ox
miilayimdir (1,0-5,0 m/san).

Orazids hidrografik saboks Alciqancay, Tiiryancay, Goycay, Dovabatan-
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cay ilo saciyyelonir vo Neogen yasli dagstoyi ¢okiintiilor ilo dorin ¢ay doralori
ilo kosilmisdir. Bu caylar 6z manbalorini Boyiik Qafgazin conub yamacindan
vo Alazan-Oyricay dorasindon alir. Tokco Davobatangay 6z monbaoyini dagato-
yi hissaden gotiiriir.

Orazinin torpaq vo bitki ortiiyii iqlim vo landsaft xiisusiyystlorindon asili
olaraq miixtalifdir. Rayonun simal-qorb vo qorb hissalorindo dag sabalidi tor-
paqlar yayilmisdir ki, bu da gilli vo karbonath siixurlarin aginma-deliivial pro-
sesloro moruz galmasi naticosindo bas vermisdir.

Conub-sorq istiqgamotindo torpaq omolo gotiron ¢okiintiilor vo proseslor
saxlansa da torpaqglarin tipi doyisir vo burada sabalid1 v agiq sabalidi torpaqlar
ustiinliik toskil edir.

Orazids torpaqlarin giiclii yargan eroziyasi vo zoif yuyulma hallari mii-
sahido olunur.

Tadgiqat rayonunda yovsan, soranotu, giilglin vo diger kol bitkilori ya-
yilmigdir.

Tadqgigat rayonunun geoloji qurulusunda Paleogen, Neogen vo Dor-
diincti dovr ¢okiintiilori istirak edir. Neogen ¢okiintiilori Acinohurun simal vo
conub suayiricilariin ensiz zolaglar soklinde yer sothine ¢ixdig1 yerds yayil-
migdir. Dordiincii dovr ¢okiintiilori orazinin ¢ox hissasini tutur.

Tadqiqat zonasinin on xarakterik xiisusiyyati qirisiqligin xatti olmasidir.
Bir ne¢o 10 km uzunluga malik antiklinalin eni ¢ox azdir (3-5 km). Antikli-
nallar ciit olmagqla qruplasir.

Todqiqgat orazisindo 5 antiklinal zona movcuddur ki, o da 31 antiklinal
qalximini birlegdirir. Bu antiklinallar ya miistaqil qirisiqliq seklindadir, ya da
qirisigligin oxunda birlogsmisdir vo onlar simaldan conuba dogru asagidaki ar-
dicilliqla yerlosir: Dasyuz, Kiidbarakdag, Acinohur-Xosavand, Kodjasen-Goy-
cay vo Qaraca-Qaramoryom.

Orazido yerloson bu qirisiqliq zonada on xarakterik xiisusiyyatlor: qiri-
s1qliq zonanin xattiliyi, boyiik uzunluga va kicik ens malik olmasi, biitlin anti-
klinal strukturlarin assimetrikliyi vo paralel yatimidir.

Biitiin antiklinallarin conub sort maili qanadlar1 qirilmalarla miirokkob-
logsmisdir. Horizontal vo saquli yerdoyismo amplitudu qirilma istigamatindo
simaldan conuba dogru azalir.

Enino qirilmalar ox miistovisine dogru ¢okilir, onlarin ayilmasi qirisig-
l1gin mailliyins uygundur. Qarb hissads enins parcalanma miisahids olunsa da,
sorq hissado bunu miisahido etmok miimkiin deyildir.

Orazinin sathi tektonik qurulusa uygun olan eyni relyefs malikdir.

Yevlax-Soki sosse yolundan simala GOycay ¢ayina godor Amirvan su-
ayiricist uzanir. Goycay ¢ayindan suayirict sorqo dogru sort algalir. Amirvan
suayiricisindan conuba dogru enli Ares muldasi yerlosir. Bu mulda Alazan ¢a-
yindan Ivanovka kondino qodor uzanir. Onun eni ¢ox sabit olub, 10 km-2 ¢atir,
uzunlugu 70 km-dir, sothi simal-qorbo dogru mailidir. Sathin miitlaq qiymati
Ivanovka kandindo 750 m, Boyiik Ares darasinda 180 m-dir.
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Ares muldas1 conubda Kocasen-Bozdag suayiricisinin azmaili simal ya-
macina kegir. Simal-qorbdo Algigancayin sol sahili boyu vo sorqde Goycay vo
Davabatancay caylarinin arasinda silsils iki hissaya boliiniir va silsilonin qollari
arasinda doro miisahids olunur.

Muldanin digor sahasi Turyancay vo Alazan ¢aylari arasinda yerlasir. O,
Turyangayin sahilindoki yarganlarla zoif parcalanmisdir. Burada relyef dal-
gavaridir. Demak olar ki, doronin ortasinda, simal hissays yaxin simal-qorbdon
conub-sarga ¢ox hiindiir olmayan antiklinal yiiksoklik - Orta Qabartops uzanir.
O, Sarica vo Acinohur sahrasini ayirir.

Acmohur orazisi simaldan conuba dogru Alciqangay, Turyangay, GOy-
cay vo Girdimangayimn doralori ilo kosilmisdir. Onlar nisboton ensiz kanyon
formasina malik olub, bazi yerlords enlonir vo miixtalif doracoli saxlanmis ter-
raslara malikdir ki, miixtalif qalinligh alliivial ¢aqil-¢inqil ¢okiintiilorindon tos-
kil olunmusdur.

Elliivial-deliivial ¢okiintiilordo yer sothino ¢ixan bulaglar yeralt1 sularin
lokal yayildig1 orazini xarakterizo edir. Bu ¢okiintiilordo yayilmis bulaglarin
sorfi 1-2 1/san-dir. Bulaqglarin suyu igmali, sirindir. Onlarin minerallasma dors-
cosi 0,3-0,7 g/l-dir. Sular hidrokarbonatli-kalsiumlu vo ya hidrokarbonatli-kal-
stumlu-maqgneziumludur.

Alliivial-gol ¢okiintiilori orazinin simal hissasinda yayilmigdir. Suyun mi-
nerallasma doracasi 0,41-0,51 g/l olub, kimyavi torkiblori sulfatli-xlorlu-natri-
umludur.

Alliivial-proliivial ¢okiintiilor dagliq orazids yayilmisdir. Onlar daralorin
diizon hissolorinds yayilaraq, dorsalt1 sular1 saxlayir. Sularin yatim darinliyi 18
m-don 45 m-3 qadardir. Sulu siixurlarin qalinligi 70-120 m-dir. Onlar gil-qum
dolduruculu qayma das, caqil-¢inqil ¢okiintiilori ilo tosvir olunmusdur. Bu ¢o-
kiintiilordo yayilmis qrunt sular1 dorinds yayilmis sularla vahid sulu horizont
toskil edir. Alt Dordiincii dovr ¢okiintiilorinin Abseron martobasi arazinin
morkozinds yayilmigdir. Yeralti sularin minerallasma doracasi 1,6-2,6 g/l-dir.

Ust Pliosen sulu kompleksi (Abseron vo Agcaqil) orazinin morkozindo
simal-gorbdon conub-sorq istiqgamotindo yayilmisdir. Yeralti sular zoif mine-
rallagsmaya (1,6-2,5 g/1) va 2-3 I/san sorfo malikdir.

Bu sular Agyazida 60-84 m, Sarica sohrasinda 84-85,6 m dorinliklordo agilir.

Litoloji cohatdon Tabasir ¢okiintiilori mergellor, qumdasi, tuflu qumdas,
ohongdas1 va gillarin tobagologsmosindon toskil olunmusdur.

Stixurlarin sululugu asason bulaqlarda dyronilmisdir. Bozi yerlords qa-
zilmig quyular vasitosilo do Tabasir ¢okiintiilorinin sululugu 6yronilmisdir.

On sulu siixurlar ¢atli vo karstlasmig Valanjin martabasinin Sidorit qum-
das1, Kampan-Santon mortobasinin Tuffogen ohongdasi vo qumdasi va s.-dir.

Xalxalgay vo Singay arasinda yiiksok sorfo malik bulaglar ohangdasla-
rinda yerlogsmisdir. Tabasir ¢okiintiilori Dordiincti dovr ¢okiintiilorinin altinda
yerlasir. Bulaqglarin sorfi 1-8,0 I\san, daha ¢ox toasadiif olunan sorf isa 2-3 1/san
toskil edir.
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Sular igmali olub, sirindir, kimyavi torkibi hidrokarbonatli-kalsiumludur.
On ¢ox sulu Ust Tabasirin shongdaslaridir. Kiscay vo Singay arasinda yerlos-
mis Qarabulaq bulaginda suyun sarfi 75 1/san togkil edir. Sular igmalidir, mine-
rallagma doracasi 0,5-0,7 g/l haddindadir.

Belalikls, todgigat sahosinin yeralti su ehtiyyatinin formalasmasi ¢ox-
amilli prosesdir.
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Maqalada Filizcay kolgedan-polimetal yataginin asas filiz komponentlarinin geokimyavi
xUsusiyyatlarine baxilmisdir. Filizlorda 2sas komponentlor arasindaki korrelyasiya amsallari-
nin giymatlandirilmasi aparilmisdir. Klaster analiz tisulu ilo elementlorin gruplasdirilmast
apariimasinda alaqo sixligr miiayyanlagdirilmisdir. Aparilan statistik tohlillar naticasinda kol-
cedan polimetal filizlorinda elementlaorin iki assosiasiyast askar edilmisdir: 1.Cu-Bi-Sh-Co-Se;
2.Zn-S-Au-Pb-As-Ag-Cd. Miayyan edilmisdir ki, yatagin ¢oxkomponentli filizlorinda kimyavi
elementlar alaga xtsusiyyatlari mineralomalagalmanin etaplart ilo uzlasur.

Acar sozlor: Filizgay, filiz, kolgedan-polimetal filizlari, komponentlori, korrelyasiya
slagasi

Stratiform Filiz¢ay kolcedan-polimetal yatagr Boyiikk Qafqazin Conub
yamacinin kol¢edandasiyan metallogenik oyalotindo yerlogmisdir. Yatagin geo-
loji qurulusunda Ust Plinsbaxim (Filizgay seriyasi) vo Toarin (Qubax vo Mu-
rovdag seriyalari1) terrigen ¢okiintiilori istirak edir (Kyp6anos, 1982). Filiz¢ay
yatagi eyniadli seriyanin tiind-boz, toxminon qara rongli gil sistlorinds yerlosir.
Yataq struktur cohatdon Balakongay kondslon qalximi ilo miirokkabloson Koh-
namadan {istogalmasinin Karabgay antiklinalinin simal ganadi ilo birlosmo sa-
hasinda yerlosir. Kolgedan-polimetal filiz cismlorinin morfologiyasinin baglica
xUsusiyyoti, onlarin asason sulfid filizlorindon togkil olunmus vahid kompakt
layvari cisimlorindon ibarat olmasidir. Eyni tipli bir cox kolgedan yataqlarindan
(Ozern1, Xolodninski, Rammelsberq, Maunt-Ayza va s.) forqli olaraq Filizgay
yataginda filizdaxili bos damarciglarin rolu ciizidir (ba6a-3azne u np., 2005).

Filizcay kolgedan-polimetal yataginin filizlori zongin mineral torkibi ilo
sociyyalonir. Yatagin baslica filiz minerallar1 pirit, sfalerit, qalenit, xalkopirit
va pirrotindon ibarotdir. Bu minerallar bir neco generasiya ilo tomsil olunmus-
dur. ikincideracali vo nadir minerallara arsenopirit, maqnetit, markazit, tennan-
tit, tetraedrit, kobaltin, burnonit, bismut minerallari, qizil vo giimiisiin tellurid-
lori vo s. aiddir. Osas geyri-filiz minerallar karbonatlar, kvars v xloritlo tomsil
olunmusdur (Novruzov, 2011).

Filizlorin asas tekstur-mineraloji tiplori layli-zolagli vo massiv kolgedan-
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polimetal, massiv kiikiird kolgedani, lokoali-brek¢iyavari vo damarcig-moéhtovi
kolgedan-polimetal filizloridir. Mis-pirrotin filizlori massiv, porfirit, brek¢iya-
vari vo damarg¢ig-mohtovi teksturlarla xarakterizo olunur. Filizlords sociyyavi
strukturlara donovor strukturlar (hipidiomorfdonovar, allotriomorfdonavaor, in-
terstisial), homg¢inin kollomorf-zonal, globulyar, korrozion, ilgokvari, relikt,
emulsion strukturlar aiddir.

Filizlorin kimyavi torkibinds sonaye shomiyyati kasb edon asas kompo-
nentlor mis, sink, qurgusun vo homg¢inin giimiisdiir. Miisayiot edon element-qa-
tisiglara qizil, kobalt, nikel, indium fasilasi elementlori (indium, kadmium, tal-
lium, qallium, germanium), selen, tellur, bismut, moarglimiis, siirma, civo va s.
aiddir. Element-qatisiglarin osas kiitlosi baslica filizomologotiron minerallarda
(pirit, sfalerit, qalenit, xalkopirit vo pirrotinds) toplanmisdir. Bu elementlorden
bozilori (glimiis, qizil, bismut, tellur, kobalt, siirmo, morglimiis), homg¢inin 6z-
lorinin fordi minerallar1 il tomsil olunmusdur.

Filizcay kolgedan-polimetal yataginin filizlorinde ham qizilin, ham do
giimiisiin on yliksok konsentrasiyalari oksidlosmis filizlordo agkarlanir (Nov-
ruzov, 2016).

Yatagn filiz tiplori igorisindo qizil vo giimiislo daha ¢ox zonginlosonlor
layli-zolagli kolgedan-polimetal filizloridir. Bu filizlorde qizilin maksimum
konsentrasiyas1 xalkopiritdo va piritde, giimiis kimi iso qalenitdo toplanir. No-
cib metallar filizlorde 6zlorinin homg¢inin nagiagit, petsit, gessit, freybergit, dis-
krazit, benjaminit, sorbast qizil vo giimiis moxsusi minerallarin1 omalo gatirir.
Glimiis vo qurgusunun six geokimyovi oslagosini kolgedan-polimetal filizlordo
elementlor arasinda yiiksok korrelyasiya omsali (r=+0,628) tosdigloyir (cadvel
). Qurgusun vo glimiis arasinda korrelyasiya olagosinin olmasi bu filizlordo
qurgusunun miqdarina goro giimiisiin konsentrasiyasini toxmini hesablamaga
imkan verir. Qurgusunu glimiislo baglayan olaqo tonliyi (reqressiya tonliyi)
Filizgay yatagiin kolgedan-polimetal filizlori {iglin iimiimiyyatlo belo qiymato
malikdir: Ag= 25,9205+17,4222'Pb (sokil 1a). Qeyd etmok lazimdir ki, todqiq
olunan filizlords manali korrelyasiya olaqosi, hamginin giimiis vo sink arasinda
miioyyon edilmisdir (r=+0,568). Bu elementlor arasinda olago tonliyi asagidaki
kimi ifado olunur: Ag=16,7097+8,2638:Zn (sokil 1b). Glimiis vo mis, qizil vo
mis arasinda korrelyasiya oalagoasi ¢ox zoifdir (codval 1).

Yatagin tekstur-mineraloji filiz tiplori igorisinde, indium fosilosi ele-
mentlaring aid olan kadmium, indium va talliumun on yiiksok miqdarlari layl-
zolagl vo massiv kolgedan-polimetal filizlorindo qeyd olunur. Umumiyyatlo,
indium fosilosi elementlori yalniz izomorf gokildo sulfid minerallarinda sopo-
lonmisdir. Hom do kadmium, indium, qallium vo germaniumun an yiiksok kon-
sentrasiyalar sfaleritdo, tallium iso - qalenitdo miioyyan olunur. Indium fosilo-
sinin digor elementlorine nisbaton kadmium adoton bir-iki tortib artiq toplanir
(HoBpy3sos, 2011, 2016). Yatagin kolgcedan-polimetal filizlorindo kadmiumun
miqdarmin paylanma histoqrami gostorir ki, elementin on yliksok konsen-
trasiyalar1 60-110 g/t miqdarina uygun golir (sokil 2).

60



Cadval 1
Filiz¢cay yataginin kol¢edan-polimetal filizlorinds komponentlor
arasindaki korrelyasiya amsallarinin qiymatlondirilmasi (n = 97)

Zn Pb S Au Ag Bi Cd Sb As Co Se
Cu |-0.4092 {-0.3148 [-0.0508 |0.0131 [0.0859 |-0.0132|-0.4140 [-0.1902 |-0.1793 [0.7861 |0.6993
Zn 0.8642 |0.3730 (-0.10270.5683 (0.0048 |0.7899 (0.5348 |0.4304 |(-0.5903 |-0.57
Pb 0.4023 (0.0093 ]0.6277 (0.1030 |0.6163 [0.6584 |0.5256 |-0.62 [-0.60
S -0.0594 10.2210 |-0.1766 (0.2449 10.3580 [0.1726 (0.14 0.24
Au 0.0498 10.3384 |-0.0450 (0.1324 0.0848 [0.1925 (0.21
Ag 0.0812 |0.4756 |0.3803 (0.2811 |-0.4040 |-0.38
Bi 0.0623 10.2020 (0.2321 |-0.1411 {-0.33
Cd 0.4628 |0.3809 (-02935 |-0.34
Sb 0.6628 10.2811 [0.24
As 0.2530 |0.35
Co 0.8550

Qeyd: Monali1 korrelyasiya omsallar1 vurgulanmisdir

Kadmium vo sinkin konsentrasiyalar1 arasinda yiiksok korrelyasiya ola-
gosi (r=10,790) movcuddur. Monali korrelyasiya omsali, homg¢inin kadmiumla
qurgusun arasinda da (r=+0,616) geyd olunur.

Kadmiumla mis arasindaki oslaqo monfidir (r=-0,414). Kadmium va sink,
kadmium vo qurgusun arasinda reqressiya tonliyi miivafiq olaraq asagidaki
kimi ifads olunur: Cd=26,7698+10,4864:Zn vo Cd=49,8201+15,6183Pb.

Bismut tadqiq olunan yatagin filizlorinin tipomorf qatisiglarindan hesab
olunur vo bir neco moxsusi minerallar istirak edir. Kolgedan-polimetal filizlo-
rindo bismutun ehtiyatt N.©.Novruzova (2005) goro, iri bismutdasiyan yataq-
lara tamamilo uygun golir. Filizomalogatiron minerallar igorisinde elementin an
yiiksok miqdar1 qurgusun sulfidindo geyd olunur. Kol¢edan-polimetal filizlo-
rindo bismut vo qurgusun arasinda zoif korrelyasiya olaqosi qeyd olunur, onlar
arasinda reqressiya tonliyi iso belo qiymoto malikdir: Bi=68,8874+3,3735-Pb
va Bi=74,4079+0,0815408 Zn;.

Stirmo vo morglimiis Filiz¢ay yatagi filizlorinin hor yerindo rast golinon
qatisiq komponentlordir. Hom do moargiimiis siirmadan bir tortib ¢oxdur.

Morgiimiis filizomologotiron minerallarda izomorf qatisiq kimi istirakla
yanasi ¢oxsayli moxsusi birlosmalorini do omolo gatirirlor (arsenopirit, tutqun
filiz, burnonit, bulanjerit, hudmundit, cemsonit, meneginit vo s.). Siirmo vo
morgiimiis arasinda yiiksok korrelyasiya alagosi (r=+0,663) miioyyon edilmis-
dir. Bu elementlarls sink, qurgusun, glimiis, bismut vo kadmium arasinda me-
nal1 korrelyasiya omsali mévcuddur (codval 1).
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Sok 1. Filizgay yataginin filiz komponentlorindo Ag, Cd, Bi-un Pb vo Zn — asililiq
diaqrami1

a) Ag=25,9205+17,4222 ‘BPAg=16,7097+8,2638 Zn;

¢) Cd=49,8201+15,6183Pb; ¢) Cd=26,7698+10,4864 Zn;

d) Bi =68,8874+3,3735Pb; ¢) Bi=74,4079+0,0815408 Zn;
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Sok. 2. Kadmiumun miqdarinin paylanma histoqrami

Kobalt vo nikel Filizgay yatagmin tipomorf element-qatigiglaridir. On-
larin on yiiksok miqdarlart massiv kiikiird kolgedan1 vo mis-pirrotin filizlorinds
geyd olunur. Yatagin filizlorinds kobaltin moxsusi minerallarina (kobaltin, lin-
neit) rast golinir. B.Sambel vo Y.Yarkovskiys goro (1972), hidrotermal pirit-
lords va pirrotinlords kobaltin miqdari nikelo nisbaton iistiinliik togkil edir.

Oyronilon filizlorin saciyyavi elementloring, homginin mangan vo galay
da aiddir. Molibdenin paylanma intervali dar ¢orcivadadir. Civa olduqca qgeyri-
borabor paylanmisdir.

Aparilan korrelyasiya analizinin noticalorina gora klaster analizi tisulu ilo
geokimyavi molumatlarin qruplagdirilmas: imkanina baxilmigdir. Noticods
miioyyan olaqe sixligt ilo sociyyslonan elementlor qrupu ayrilmisdir. R tipli
iyerarxik dendroqramdan goriindiiyti kimi (sokil 3), sinklo qurgusun arasinda
six korrelyasiya olagasi (r=+0,864) vardir. Misin sinklo vo qurgusunla olagosi
monfidir (miivafiq olaraq rcy zn=-0,409, rcypp=-0,315). Bu yaqin ki, qurgusun-
sink vo mis minerallagmalarimin filizomalogalmo prosesinin miixtalif morhalo-
lorinds formalasmasina daha bir dalildir. Korrelyasiya amsalinin 6l¢iisiino gora
klaster analizinin komayils yatagin kolgedan-polimetal filizlorinds elementlarin
iki assosiasiyasi askar edilmisdir: 1.Cu-Bi-Sb-Co-Se; 2. Zn-S-Au-Pb-As-Ag-
Cd.

Crendrogram
Ward's Mothod, Euclidaesn
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Sak. 3. Filiz¢ay yatagi filizlorindo komponentlor arasinda korrelyasiya asililig
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Naticd

1. Filiz¢ay kolgedan-polimetal yataginin filizlorinde ham qizilin, ham do
giimiisiin on yiiksok konsentrasiyalar1 oksidlosmis filizlords agkarlanir.

2. Aparilan korrelyasiya analizinin naticalorino gora klaster analizi tisulu
ilo geokimyovi molumatlarin qruplasdirilmast imkanina baxilmigdir.
Naticodo miisyyon alags sixlig1 ils saciyyslonon elementlor qrupu ayril-
misdir.

3. Korrelyasiya omsalinin 6l¢iisiina gors klaster analizinin komayilo yata-
gin kolcedan-polimetal filizlorinds elementlorin iki assosiasiyasi askar
edilmisdir: 1.Cu-Bi-Sb-Co-Se; 2. Zn-S-Au-Pb-As-Ag-Cd.
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O 'EOXUMHYECKHUX OCOBEHHOCTAX PYJIHBIX KOMIIOHEHTOB
®UIN3YANCKOI'O MECTOPOXIEHUS

H.A.CATTAP-3AJE
PE3IOME

B crathe paccMaTpHBaOTCS TEOXHMHUYECKHE CBOWCTBA OCHOBHBIX PYAHBIX KOMITOHCH-
TOB DUITH3YANCKOTO KOTUETaHHO-TTOIMMETAIUTHYECKOTO MECTOPOKIACHHUS. bblia oreHka Koa¢-
(DUIHEHTOB KOPPEJSAIUE MEKIY OCHOBHBIMH KOMIIOHEHTaMHU B pynax. [IIOTHOCTh KiacTepoB
OmpeJIesI  CIOCO0OM KJIACTEPHOTO aHanu3a. B pe3ynbTare CTAaTHCTHYECKOTO aHajiu3a B
MOJUMETAIIIMIECKUX PyIaX B PyJHUKE ObLIM OOHAPYKEHBI JiBE acconuanuu siemenTon: 1. Cu-
Bi-Sb-Co-Se; 2. Zn-S-Au-Pb-As-Ag-Cd. YcTaHOBIICHO, XapaKTep CBS3H XMUMUYCCKUMH 3JIc-
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MCHTAMU B MHOTI'OKOMIIOHCHTHBIX pyAax Dunmu3yaickoro MCECTOPOKACHUS, KOTOPAd B LECJIOM
COrIaCyrOTCs ¢ YCTAaHOBJICHHBIMU dTallaMU MI/IHepaIIOO6p3.30BaHI/I$I.

KiaroueBbie ciioBa: CDI/mmqaﬁ, PyAabl, KOJTYEJAaHHO-TTOJIUMETAIUIMICCKUEC PYAbI, KOMIIO-
HCHTBI, KOppesanus.

ABOUT GEOCHEMICAL FEATURES OF ORE COMPONENTS
OF THE FILIZCHAY DEPOSIT

N.A.SATTARZADEH
SUMMARY

The article discusses the geochemical properties of the main ore components of the
Filizchay pyrite-polymetallic deposit. The correlation coefficients between the main compo-
nents in the ores were estimated. The density of clusters was determined by method of cluster
analysis. As a result of statistical analysis in polymetallic ores in the mine, two associations of
elements were discovered: 1. Cu-Bi-Sb-Co-Se; 2. Zn-S-Au-Pb-As-Ag-Cd. It has been estab-
lished that the nature of the bonding by chemical elements in multicomponent ores of the
Filizchay deposit, which in general is consistent with the established stages of mineral for-
mation.

Key words: Filizchay ores, ores, pyrite-polymetallic ores, components, correlation.
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AGCAKOND COKOKLIiYININ QEYRI-FILiZ FAYDALI QAZINTI
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Maqalada Agcakand ¢okokliyinin qeyri-filiz faydali gqazinti yataglarimin geoloji xiisu-
siyyatloring baxilmisdir. Bir sira sanaye ahamiyyatli gips, gillica, gac, gil, pelitomorf shangdas-
lari, alebastr, qum-cingil va digar tikinti materiallart yataglarimin formalagmasinin geoloji-li-
toloji saraitina, ham¢inin mineral xammal lay vo stoklarinin geoloji parametrlaoring aydinlq
gatirilorak, ayri-ayri kateqoriyalar iizro mineral xammal ehtiyatlart hagqinda malumat veril-
misdir. Gips xammalinin fiziki-mexaniki va keyfiyyat xtisusiyatlorine asasan, bu xammaln bii-
tlin név toxuculugq maddalori Gglin, hamginin portland sementin istehsall ti¢iin yararl olmasi
qeyd olunmusdur.

Regionda mineral xammal ehtiyatimin, xiisuson da Qips Vo anhidrit xammalinin ehti-
yatin artirtlmast tigiin ¢okaKlik arazisinda, simal-sarq istigamatinda geoloji-kasfiyyat islarinin
aparilmast maQsadyonlil hesab olunur.

Acar sozlar: Agcakond, qeyri-filiz, geoloji-litoloji sorait, fiziki-mexaniki, yataqlarin
ehtiyat1.

Agcakond ¢okokliyi Kicik Qafgazin simal sorq yamacinda yerlosir vo
Loh-Qarabag zonasinin osas struktur vahidlorindon biri hesab olunur. Cokok-
liyin geoloji qurulusunda Yura, Tabasir vo Dordiincii dovr ¢okiintiilori genis
inkisaf etmisdir [3].

Cokokliyin conub-gorb cinahinda bir ne¢o xirda antiklinal vo sinklinal
strukturlar imumiqafqaz istigamotindo izlonildiyi halda ¢okokliyin Buzlag-
Monosli sahasindo bunlara banzor lokal strukturlar simal-sorqo dogru antiqaf-
qaz istigamatinda izlonilirlor. Strukturlarin oksariyyati assimetrik qurulusa ma-
likdirlor vo ganunauygunluq kimi, antiklinal strukturlarin markazlorinds gips
stoklar1 vo linzalar1 yerlosir. Bu strukturlarin qurulusunda kimmeric yash vul-
kanogen-¢okmo siixurlar istirak edir. Cokiintiilor sahonin conubunda, osasinda
bazalt qat1 duran orta yura yash vulkanitlorin tizorinds yatirlar. Kimmeric ¢6-
kiintiilori ¢cox miirokkab, geyri-sabit torkibo malikdir. Buzlag-Manasli saho-
sinde kimmeric ¢okiintiilorinin litoloji torkibinds piroklastolitlor iistiinliik togkil
etdiyi halda, yuxar1 Agcakond sahosinin kosilisindo bu istiinliiyii silislogmis,
bozon do mormorlogsmis ¢ohrayi, limonu-sari, ag-boz, bozumtul-qara rongli
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ohongdaslar1 togkil edirlor [3, 5].

Agcakond ¢okokliyi orazisinds uzunmiiddstli axtaris-kosfiyyat islorinin
aparilmasina baxmayaraq regionda ehtiyyatlar1 hesablanmis iri sonaye shomiy-
yatli yataglar qeyde alinmamigdir. Askar olunmus yataqlarin oksoriyyatini ki-
cik miqyash gips, gillico, gac, pelitomorf shangdasalri, gil, qum-cinqil va digor
tikinti materiallar1 yataqlari togkil edir.

Ki¢ik Qafqaz orazisindo gips, anhidrit vo goc yataglar1 onun simal-sorq
hissasindo comlonmisdir Burada Murovdag horst-antiklinorisi ilo Agcakond
cokokliyinin qovugma zonasinda miixtolif oOlciilii gipsolit yataqlart yerlog-
migdir. Bu yataglar kimmeric-titon yasl vulkanogen-¢cokma siixur laylar
arasinda yerlogsmisdir. Otraf gipsolit dasiyan slixur laylar1 tuflar, tufqumdaslari,
tufbrekeiyalar, porfiritlor vo shongdaslar ilo tomsil olunmugdur. Bura Yuxari
Agcakond, Monasid vo digor yataqlar aiddir [7].

Agcakand ¢okokliyi orazisinde ovvalki illords geyri-filiz faydali qazinti
yataqlaria aparilmis axtaris-qiymatlondirmo vo geoloji kosfiyyat islori notico-
sindo bir nego kicik ehtiyata malik tikinti materiali xammal1 yataq vo tozahiir-
lori agkar olunmusdur. Bunlardan Buzlag-Monosli gips yatagini, Goran giligo
yatagini, Naftalan qumdas1 yatagini, Goranboy gac yatagini, Agcakond gips ya-
tagini, Yuxart Agcakond pelitomorf shongdasi yatagini, Yuxari Agcakond gips
vo anhidrit yatagini, Qazanbulaq gil yatagimi vo digorlorini gdstormok olar.
Gips anhidrit yataglari Goranboy rayonunun Yuxar1 Agcakond vo Monosli
kondlari sahasindo Tabasir ¢okiintiilori i¢orisinds hemogen yolla amals golmis
va ayri-ayri stoklardan ibaratdir. Asagida bu yataglarin bir necasinin geoloji
xtisusiyyatlori hagqinda malumat verilmisdir.

Nazari va tacriibi olaraq miiayyan olunmusdur ki, anhidrit vo gips biitiin
laylarda genetik olaraq 6z aralarinda six olaqadardir. ©ksar hallarda gips epi-
genetik mongoyo malikdir vo asagi horizontlarda gipsin hidratlasmasi natico-
sindo omolo golmisdir [8,9]. Buna gors do ¢ox da dorindo yatmayan gips da-
styan siixur laylar1 adoton yalniz yuxar1 horizontlarda gipsolitlarlo tomsil olun-
musdur. Darinliys dogru iss gipsolitlor anhidritlorls avez olunur. Adston duzlu
cokiintiilorin dorin horizontlarinda anhidritlor istirak edir. Bu yataqlarda gips
laylar linzavari, geyri-diizgiin stokvari vo ya layvari formaya malik olurlar.
Tez-tez onlar sotho ¢ixaraq gilli qumdaslar1 vo ya shongli-dolomitli siixurlarla
miisayiot olunurlar. Bu yataqlarin bazilorinds, xiisusoan do Yuxart Agcakond
gips vo anhidrit yataginda doqiq kosfiyyat islori aparilmis vo gipsin ehtiyati
miioyyonlosdirilmisdir [7].

Yuxart Agcakond gips Va anhidrit yatagi. Yataq inzibati cohatco Go-
ranboy rayonunda eyniadli kanddon 1,5-2,0 km qorb-simal-qorbds yerlogmis-
dir. Yatqgda miixtolif illordo (1954-1956 vo 1968-1970) kegmis Geologiya Ko-
mitasinin geologlar1 (Q.S.Bejanov, E.M.Lurye, A.B. Korimov vo b.) torafindo
geoloji-kasfiyyat islori aparilmigdir.

Yatagin geoloji qurulusunda kimmerc-titon (iist yura) vo dordiincii dovr
yash vulkanogen-¢okmao siixur komplekslori istirak edir.
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Yataq tektonik cohotco Murovdag galxmast ilo Agcakond ¢okokliyinin
qovusma zonasinda yerlosir vo Agcakond ¢okokliyinin conub ganadi hesab
olunan maili monoklinala aid edilir.

Yataq daxilinde kimmeric-titonun shongdasalr arasinda yerlogsmis dord
stokverk forma askar olunmusdur. Onlar otraf siixurlarla uzanmalar1 tizro kos-
kin tomas omalo gatirirlor. Burada gips bozumtul-ag vo cohraymtil rongds olub,
xirda donalidir. Faydali laylar 6zlorinds gips vo anhidrit qatisiglarini oks etdirir
vo karbonatlarm, gillorin vo domir hidrooksidlorinin miqdar1 asagidir. Gipsdo
hidrat suyunun miqdar1 13,6% toskil edir.

Yataq daxilinds faydali qatda iki lay ayrilir: gipsli - 83,7% vo anhidrath
- 55,9%. 3 vo 4 sayh laylarda doqiq kosfiyyat islori aparilaraq miivafiq olaraq
A+B+C, kateqoriyalar1 lizro vo C, kateqoriyast lizro ehtiyatlar hesablanmisdir.
Gips-anhidrit layinin qalinligr 12-137,5m uzunlugu 600-800m intervalinda ds-
yisir, eni iso 500m toskil edir. Gips faydali layin yuxarisinda, anhidrit iso asa-
g1sinda yatir [7].

Gips donalari incaliyine vo méhkamliyine gors Il ndve aid edilir. Yataq
iizro gipsin keyfiyyat xiisusiyyotlori agagidaki codvaldo verilmisdir.

Yuxar1 Agcakond gips yatagimin kimyavi torkibi

Quyularin Ne-si
Komponentlor 1 2 3 4
Si0, 2,40 - - -
AlO; 0,45 - - -
F€203 0,07 - - -
CaO 33,34 32,88 32,46 31,67
MgO 0,34 - - 0,95
SO, 46,08 45,81 43,25 45,79
CaS0O, x 2H,0 84,45 85,95 92,66 87,74

Tikinti gipsinin vo anhidritinin tesdiq olunmus ehtiyati kateqoriyalar lizra
asagidaki kimidir (min tonla). A kateqoriyasi lizro- 7854,6 ton; B kateqoriyast
iizro-10710,2 ton; C, kateqoriyas1 iizro- 37168,2 ton; A+B+C, kateqoriyalar1
izro-55733,0 ton, onlardan 37042 min tonu gips vo 18711 min tonu anhidrit,
C, - kateqoriyasi 1izro-3300 min ton gips.

Gips ve anhiditin ehtiyatinin artirilmasi simal-sorq istigamatinds ti¢lincii
vo dordiincii laylarda yenidon kosfiyyat islorinin aparilmasi hesabina miim-
kiindiir.

Yuxart Agcakond yatagi lizro gips xammalinin fiziki-mexaniki xiisu-
siyyatlorina asason geyd etmak olar ki, bu xammal biitiin ndv toxuculuq mad-
dolari ii¢iin, hom¢inin portland sementin istehsali vo tibbido miixtolif mogsadlor
liciin yararlidir.

Monagsid alebastr yatagi. Yataq Gonco soharindon 55km conubda Mo-
nasid kondindon 2,0-2,5km conubda yerlagir. O, 1950-ci ildo E.T.Bayrambaoyli
vo F.V.Mustafaboyli torofindon kosf olunmusdur.
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Yatagin geoloji qurulusunda Buzluq antiklinorisinin simal-qorb gqanadini
toskil edon kimmeric-titonun viilkanogen-¢cokmo siixur komplekslori istirak
edir. Bu siixur kompleksi alb vo senoman yagl c¢okiintiilorlo sort atilmalar
hesabina tomas omalo gotirir. Kimmeric-titonun ¢okmo-tufofen seriyasi yasil,
yasilimtil-boz tufqumdaslarinin, tufbrek¢iyalarin vo bozon ohongdaslarinin
novboalogmoasindan toskil olunmusdur [7].

Yataqda alebastr xammali1 7 odad linza goklinds izlonilir. Linzalar arasin-
daki masafo 200-500 tokil edir. Onlardan iicli sonaye shomiyyati dasiyir. Soth-
ds bu linzalarin 6l¢iilori 5 m-don 150m-3 qadordir. Ayri-ayr yerlords linzalar
gocooxsar maddoalorlo dolmus ¢atlar vasitosilo pozulmusdur. Bu catlarin birlog-
molori istismar {iclin olverisli sorait yaradir. Catlar 2-3 m dorinliya qodor
izlonilir. Alebastrlarin keyfiyyati 42 adi va 7 texnoloji sinaq lizra dyronilmisdir.
Alebastrin xammalinin ehtiyat1 2 vo 3 sayli laylar iizro hesablanmisdir vo asa-
g1da bu laylarin parametrlori haqqinda qisa malumat verilmisdir.

2 sayli lay —uzunlugu 100 m, eni 30-40m toskil edir. 10m dorinliys gqodor
izlonilmisdir. Alebastr cohray1 cizgili ag rongdadir. Fiziki-mexaniki moalumat-
lar1 belodir: CaSO4 — 75,38-91,17%, sighgt — 2,0-2,29 g/sm’, hacm cokisi —
2,03 t/m’.

3 sayli lay — uzunlugu 120 m, enil5-50 m togkil edir. Alebastr ag, cohra-
yimtil-ag rongdadir. Fiziki-mexaniki molumatlart beladir: 2 vo CaSO4 — 77,25-
88,38%, sixlig1 —2,01-2,36 q/sm3, hacm ¢akisi — 2,09 t/m”>.

Yatagin dag-texniki soraiti olveriglidir. 2 va 3 sayli laylar lizro ehtiyatlar
hesablanmisdir (min tonla): A kateqoriyasi tizra - 40407 ton; C; kateqoriyast
izro 96985 ton vo A+C, kateqoriyalar1 tizro lizro iso 137392 ton toskil edir.

Buzlag-Monasli gips yatagi. Yataq sahasinda 7 gips stoku askar olunmus-
dur. Bunlardan bir sayli gips stoku Monasli kondindon conubda Buzluq ¢ayinin
sol sahilindo simal-sorq istigamotindo 380 m uzunlugunda vo 150m enindo
izlonilmisdir. Burada gips stoku xirda antiklinalin morkozinds yerlogmoklo
simaldan vo sorqdon qirilma strukturlar1 ilo mohdudlasir. Gips xammali ag,
agimtil boz, bazi hallarda ¢ohrayr vo yasilimtil ronglorde olmaqla xirda do-
nalidir. Bir sayli stok lizro prognoz resurslar 3 min. ton hesablanmigdir.

Iki sayli stok saha daxilindo birinci stokdan 500-600m qorbdo yerlosir.
Stok 15m galinliginda olmaqla 55 m mosafads izlonilir. Burada da gips stoku-
nun ¢ixis1 doronin sol yamacindadir. Gips ag rongli xirda denslidir. Prognoz
resurslart 120-150 min ton hesablanilmigdir.

Goranboy Gilca yatag: Goran domiryolu stansiyasindan 0,3 km simalda
yerlagir. Budrad faydali qazinti laymnin qalinligi 2,2 m-dir. A+B+C,; kateqo-
riyast ilo 324 min.m’ ehtiyat hesablanmusdr.

Goran gilco yatagi Goran stansiyasinda 1,5 km qorbds yerlasir. Gilca
laylarinin gqalinlig1 2,8 m-dir. Bu yatagin B+C, kateqoriyasi iizro ehtiyyat1 3200
min m® hesablanmisdir.

Naftalan qumdasi yatagi Goran stansiyasindan 20 km conuba yerlosir vo
435000 m® hocmindo ehtiyyata malikdir. Kiirok¢ay qum-¢ingil yatagi Borsunlu
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kondindan 2,5-3km conubda yerlosir vo 964000 m® hacmindo ehtiyyat hesab-
lanmisdir. Goranboy Gec yatagi Veyisli kondinin simal, simal-sorq konarinda
yerlosir. Hesablanmis ehtiyyati 1626000m? taskil edir.

Agcakond orazisindo yerloson oqiq yataqlari osas vo orta torkibli Ust
tobasir vulkanitlorinde yuva, badam, damar vo linza soklindadir. Hom zorgorlik
hom texniki novlorino rast golinir. Hacikond oqiq yataglari qrupunun sonaye
ehtiyyat1 286,8 tondur. Bunun 65,8 tonu zargarlik ticiin yararlidir.

Yuxari Agcakond pelitomorf shongdasi yatagi Yuxar1 Agcakond qgose-
basinin simal-qorbinds yerlosir. 1991/1993-cii illords aparilmis axtarig-qiymot-
londirmo islori noticesinde misar dast vo qirma dasi istehsalina yararli shong-
daslarina C, kateqoriyast iizro 8,75 mIn. m” hocmindo ehtiyyat hesablanmigdr.

Agcakand gips yatagi Agcakond qosabasindo conub-qarb istigamatindo
gosobadan 3,5km mosafods yerlosir. Burada eyni zamanda bir ne¢o kigik gips
yatagi agkar olunmusdur.

Yuxarida qeyd olunan mineral xammal yataqglar1 ilo yanasi ovollor Go-
ranboy rayonu orazisindo nefto aparilmis axtaris islori noticosindo asagi key-
fiyyatli, azdebitli neft-qaz yataqlar1 askar olunaraq istismara calb olunmusdur.
Hazirda hamin yataqlarda neft xammali tiilkonmis vo yataqlarin askar olunmasi
ticlin geofiziki todqiqat islori son vaxtlar yenidon aparilmaga baslanmisgdir.

Rayon orazilorinde Naftalan gasabosinde Kiirok caym conubunda miia-
licavi neft yatagi agkar olunaraq istismara calb olunmus vo hal-hazirda homin
yatagin xammalinda magsadyonlii sokilds istifads edilir.
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T'EOJIOTHMYECKUE OCOBEHHOCTH MECTOPOK/IEHHI HEPYTHBIX
MOJIE3HBIX HCKOMMAEMBIX ATXKAKEHICKOTO ITIPOTHBA
(MAJIBII KABKA3)

X.I'TYJIUMEBA
PE3IOME

B craTpe paccMOTpEHBI TEOJIOTHYECKHE 0COOCHHOCTH MECTOPOKACHUI HEPYTHBIX TT0JIE3-
HBIX UCKOTIAEMBIX ATDKAKEHJCKOTO MPOTHOA. Y TOYHEHBI T€0JIOTO-THTOJIOTHYECKUE YCIOBHS
(hopmMupoBaHUs 3aNeKel TUIICA, CYTIINHKH, TaXKa, TIHMHBI, TETUTOMOP(HBIX H3BECTHIKOB, aje-
OacTpa, NEeCYaHO-TPABUIHBIX M JAPYTMX CTPOUTEIBbHBIX MaTEpPHaOB IMPOMBIIUICHHOTO 3Ha-
YEeHHUs, a TaKXKe I'e0JIOTHYECKHE MapaMeTphl 3alekeld M IITOKOB MUHEPalIbHOTO CBIPbS, MpH-
BejieHa MH(pOPMaIYs O 3anacaXx MUHEPaJIbHOTO ChIPhS 10 OT/CNIBHBIM KaTteropusiM. Vicxonst u3
(U3MKO-MEXaHMYECKUX M KaYECTBEHHBIX CBOMCTB I'MIICOBOT'O CHIPbs, OBLIO OTMEYEHO, YTO 3TO
CBIPbE MIPUTOHO JUISI IPOU3BOJICTBA BCEX BUJOB TEKCTUIIS, A TAKKE MOPTIAH/IIEMEHTA.

Jlns yBenW9eHNs 3a11acoB MHHEPAIHHOTO CHIPhSI B PETHOHE, B YaCTHOCTHU THIICA W aHTH/I-
PHUTOBOTO CHIPBS, IENIECO0OPa3HO MPOBEACHUE TE0JIOTOPa3BEAOYHBIX paboT Ha TEPPUTOPHU
MECTOPOXKIICHHS, B CEBEPO-BOCTOYHOM HAIIPaBIICHHH.

KaroueBbie cioBa: AF,Z[)KaKeH,I[, HCPYAHBIC, I'COJIOT0-JIUTOJIOTMIYCCKUC YCIIOBUS, (I)I/ISI/IKO-
MEXaHHNYCCKUC, 3aI1aChbl MeCTOpO)KHeHHﬁ.

GEOLOGICAL PECULIARITIES OF NON-METALLIC MINERAL RESOURCES
OF AGJAKEND DEPRESSION (LESSER CAUCASUS)

Kh.H.GULIYEVA
SUMMARY

The article deals with the geological peculiarities of non-metallic mineral resources of
Agjakend depression. Information has been provided on mineral resources by different catego-
ries through clarifying the geological and lithological conditions, as well as geological parame-
ters of mineral raw layers and stocks of the formation of deposits of a number of industrially
important gypsum, clay loam, carbonic calcium gypsum, clay, pelitomorphic limestones, ala-
baster, sand-gravel and other construction materials. It has been noted that this raw material is
suitable for all types of textiles, also for the production of portland cement based on the physi-
cal and mechanical and quality peculiarities of gypsum raw materials.

It is considered expedient to carry out geological exploration works in the area of de-
pression and its north-eastern part in order to increase the reserves of mineral raw materials,
especially gypsum and anhydrite in the region.

Keywords: Agjakend, non-metallic, geological and lithological conditions, physical and
mechanical, reserves of deposits
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POJIb CTPYKTYPHbBIX ®AKTOPOB B PASMEIIEHUUA
30JI0TO-CYJb®UJHOI'O OPYJAEHEHUSA
B TYJAJJAPCKOM PYJHOM MOJIE (MAJIBIA KABKA3)

H.H.UCMANWJIOBA
bakunckuii I'ocyoapcmeennwiit Ynueepcumem

nara-ismayilova@bk.ru

Paccmompena ponv cmpykmypHuX (akmopos 6 pasmewyeHuu 3010Mmo- CYab@PUuoH020
opyOeHeHus, a UMEHHO JTuHeliHvle U KYNOI08UOHble CKAAOKU, HACAeOYIOWUX GYIKAHUYEeCKue
NOCMPOTIKY, PA3IOMHbIE CIPYKIMYPbI, 30Hbl MEIKOU mpewurnosamocmu u op. Ycmanosiena
O10K06AsL CMPYKMYPA pationa, cpedu Hux Hauboree npunoouamoeli Tyiamiapckuil 610K, xa-
pakmepuzyowuiics 6onee CLONCHBIM CMPOCHUEM U OSPAHUYEHHBLI KPYNHbIMU PA3PbIGHbIMU
HapyuleHuaMU — ¢ cegepo-3anada Inasnoii u ¢ weo-3anada FOxcnoil mexmonuueckumu 30-
Hamu, ueparuue poib 21yOUHHO20 N00B00SAUe20 KAHAA O PYO000OPaA3yOWUX PACMEOPOE.
bnox ucnviman naubonvuiee dgudicenue u HauboIee HACLIUeH MACMAMUYecKUMU 06pa306aHUs-
MU U OQUKOBbLIMU Menamu puooayumos u anoesuoayumos. CoomeemcmeeHHO 30eCb 8 08yX
cmpamuepaguueckux yposHax (8epxuutl 6atoc u Kumepuodic) J10KaIu3068anbl NPosieieHus 30-
J0Mo-cynbuonvix pyo. Pydoxowmpoaupyrowjue cmpyKmypul, NpoASUSUIUECSs NPeuMyujeci-
BEHHO 6 GU0e CUCTEM IUUETOHUPOBAHHBIX PA3PBIBOS, ONEPAIOWUX HAPYWEHUTl, 30H OpOOIeHUA U
paccaanyesanus u Op., OMHOCAMCA K MPEeuUHam CKoad U 603HUKIU 8 YCI08UAX DOK08020 Jas-
nenus. Pyooxowmponupyrowee 3nauenue makdce umerom EpaHuybl nopoo PAasHOU Komne-
menyuu, 0opyonvle 0aiiKu, 30Hbl NPeopyoHo20 2UOPOMEPMATLHOL0 USMEHEHUS, 2e0XUMUYeCKle
ocaoumenu 3010ma. Ilpeobradaiowan popma pyOHvIX mein - HCUNbL U ACUTLHO-NPOIHCUTKOBbIE
3ombl. Cocmag nOCieOHux, ux cmpoenue u 63auMOOMHOWIEHUA YKA3LIBAIOM HA MHO20KpAm-
HOCb MPewuHoo0pasoeanus u pyo00Oma0HCeHUSL.

KawueBble ciioBa: PYAHOE I0JIE€, MECTOPOIKIACHUE, BYJIKAHUYCCKasd HOCTpOI‘/’IKa, 6J'IOK,
3OHOTO-CyHBCI)I/IZ[HO€, CTPYKTYpPaA, KUJIbI, )KUJIbHO-TIPOKNJIKOBBIC 30HBI.

Tynannapckoe pyaHoe o€ pacloyoKeHO B 30He conpsikeHus ['ekrens-
CKOTO TOPCT-NIOAHSTHS M CEBEP-CEBEPO-BOCTOYHOM HacTH JlamkecaHCKoOro
rpabeH-cuHKInHOpUA. OCHOBa BYJIKAHO-TEKTOHUYECKOTO MOIHATHS Oblia 3a-
J0oXeHa elle B 0all0CCKOM BEKe B CBSA3HM C BOCXOJSIIMMHU KOHCEIUMEHTALMOH-
HbIMM TEKTOHUYECKUMU JABUKEHUSIMH U JAPOOJIEHHS AOIOPCKOro (pyHmaMmeHra,
paccedeHHoro paszinomamu [3]. Hagamo ¢popMHpOBaHUIO MOIHATHS MOJOKUIH
rpynmna NpoCTPaHCTBEHHO COJMMKEHHBIX OalOCCKUX BYJIKAHWYECKUX armapa-
TOB LIEHTPAIBHOTO TUIA, 00PAa30BaBLIMX CEPUI0 BYJIKAHO-KYIOJIBHBIX ITOCTPO-
€K, AJIpa KOTOPBIX CJI0’KEHbI UCKIIOYUTEIHHO BYJIKAaHUTAMH KHCJIOIO COCTaBa —
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puonutamu, puonanutamu. [loctpoiiku ¢ nepudepun obnexaroTcs OaTCKUMU,
a100 KMMEPUKCKHUMHU BYJIKAaHOT'€HHO-OCAJOYHBIMU 0OpazoBaHusMu. [lozxe,
B OporeHHsbIi 3tan pa3Butus Comxuto-Kapabaxckoil 30HbI, OHU ObUIM BOBJIE-
YeHbl B CKJaJ4aThle MPOLECChl, Ae(HhOpMUPOBAINCH U IPpUOOpenH 4epThl Opa-
XUaHTHKIUHAIeH [ 1, 3].

[IpOTsKEHHOCTP MHOTUX JIMHEMHBIX U KYIOJNOBUIAHBIX ckiaanok III, IV u
0oJsee HU3LIUX MOPSAIKOB, HACIEAYIOIINX BYJIKAaHHMYECKHUE TIOCTPONKH, HE Ipe-
BBIIIAET INE€PBbIE KWIOMETPHl. PynHas MuHepanu3anus 4acTo NPUYpOUYEHa K
KPBUIbSM U 3aMKaM CJI0KHO J1e()OpMHUPOBAHHBIX JTUHEHHBIX U OpaxudopMHBIX
AHTUKJIMHAJIEH, UMEIOIUE COIVIACHOE C PAa3JIOMOM HaIIpaBJIIEHUE OCEU IIPU CO-
YeTaHUU HUX C KPYTONAJAIOIIMMU PYAOKOHTPOJIUPYIOIIMMH HapyLUICHUSMHU.
[MuTaromue KaHaJIbl MOCIEAHUX OYEBHIHO SIBIISIOTCS ONAroNpUSATHBIMH ITyTS-
MU JUIS UUPKYJSLUU PYAOHOCHBIX PACTBOPOB U OTJIIOKEHUS 30JI0TO-CYIb(UI-
HOW MMHepanu3aiuu. Pa3ieneHHble KpyTONaJalonMMU HapylIIeHUsAMU OJOKU
Pa3HBIX MOPSAIKOB, Cylsd MO Ie0Joro-reo@u3nueckuM JaHHBIM, CYIIECTBEHHO
OTJIMYAIOTCSL IPYr OT APYTa, BBITSHYTHl IIUPOTHO, OTPaHUYEHBbl KPYIHBIMU
pa3pbIBaMH, COCTABOM U MOIIHOCTBHIO OTJIOKEHHUH, MHTEHCUBHOCTBIO U (OPMOit
MIPOSBJIEHUSI MarMaTU3Ma, XapakTepoM U CTENEHBIO PYAOHOCHOCTH.

Tynannapckuil IpUNOJHATHINA OJOK HACHIIIEH MarMaTu4ecKuMu 00pas3o-
BAaHUSAMHU U JaKOBBIMH TEJIaMU PHUOJALMTOBOIO U aHJE3UJALMTOBOIO BYJIKa-
Hu3Ma. COOTBETCTBEHHO 3/1€Ch B JABYX CTpAaTUIPaUUECKUX YPOBHSIX (BEpXHHIM
06aiioc M KUMEpHUIXK) JIOKAIM30BaHbl MPOSBICHUS 30JI0TO-CYIb(OUIHBIX Py
(Tynannap, Capsruyxyp u ap.). [Ipossrnenus Tynannapckoro 650ka B 30HaX
PYIOKOHTPOJIMPYIOIUX HApYLIEHUN MPUYpPOUEHBI K TPEIIMHAM 3aMbIKAIOIINX
MOPSAIKOB.

Haubonee 3HaunTenpHOE B MCCIEIOBAHHOM paiioHe Tynammapckoe mec-
TOPOKJEHUE XapaKTepu3yeTcs: 0oJiee CI0KHBIM CTPOCHUEM U pacIojiaraercs B
HauboJiee MPUIOAHATOM OJOKE MOPOJ, BHITSHYTOIO B 3aI1a-CEBEPO-3araJHOM
HampaBJIeHUU. BJIok orpaHuyeH KpYMHBIMH pa3pbIBHBIMU HApYIICHUSIMH — C
ceBep-ceBepo-3anaja I'maBHoM U ¢ roro-zanaga FOHOM TEKTOHUYECKUMU 30-
HaMH, MO-BUAMMOMY, UTPAIOILIUE POJIb TITyOOKOTO MOABOMSAIIETO KaHaua IJis
Pya000pa3yroumx pacTBOPOB. DTH HAPYLIECHHUS COCTABIISIOT OCHOBY OJIOKOBO-
IO CTPOEHHUSI MECTOPOXKJIEHUS, OCIOKHEHHYIO CUCTEMON MEJKUX AU3BbIOHKTHU-
BOB. Pa3BuTHe pa3inyHbIX CTaJuil MHUHEpAJIN3AaLMA B IPOSBICHUSIX 30J0TO-
PYIHOTO OpYACHEHUS U THAPOTEPMAIbHO U3MEHEHHBIX 30H Ha IUIOIIAJAX pa3-
BUTHUSI OCHOBHBIX HApyIIEHUN CBUIETENBCTBYET 00 MX OMOJIOXHBAHUU BO Bpe-
MEHU U O00pa30BaHMU PYAOKOHTPOIHMPYIOIIUX CHCTEM TpPELIUH BTOPOrO H
TPETHETO MOPAJIKA CEBEPO-BOCTOYHOIO U CEBEPO-3aNIaHOIO IPOCTUPAHUH.

Tynannapckoe pyaHoe 1oje pa3Mellaercs B npeaenax 4acTUYHO POAH-
POBAaHHOM BYJIKaHO-TEKTOHUYECKOH MOCTPOWKH OCTPOBHOIO TUMA, CHOPMHUPO-
BAaHHOW B CpeAHE-TIyOMHHBIX YCIOBHSIX M KOHTPOJHMPYEMOU Y3JIOM Tepecede-
HUSI KPYIHBIX PAa3phIBHBIX HApYLUICHUN CYOIIMPOTHOTO M CyOMEpUIMOHAIBHO-
r'O HaIpaBJICHUS.
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Ha xocmuueckux cHuMkax Tynanmapckoe MECTOPOKIASHHE pacrosiara-
erca Ha MecTe nepeceueHust riyomnHoro Tynamnmap-Uuparnapa-Torananus-
CKOT'0 paszioma ¢ AYrooOpa3HbIMU (parMeHTaMH KOJIbLIEBOM CTPYKTYyphl. Pa3-
JIOM MMEET CEBEpo-3allaJHOe MpocTUpaHue U nepecekaer Yuparnapa-Torana-
JIMHCKHUM PYJIHBIN y3€ll, X051 JAIeKo 3a ero npenensl. Ha cHuMKax momans
MECTOPOXKJICHHsI, OCOOCHHO 30HBI KPYTONAJAIONIMX Pa3pbhIBHBIX HapyLICHHH,
PE3KO OTJIMYAIOTCS OT OKPY’KAIOLIEr0 MPOCTPAHCTBA O€NbIM, CBETJIO-CEPHIM U
OXPUCTO-XKEITHIM (POTOTOHOM, KOTOPBIH, OUEBUIHO NPEIONpEeNeH clararo-
UIMMH OJHOMMEHHBINA OJIOK IUIOMIAHBIMU, B OOJbIIEH WM MEHBIIEH CTENEeHH
TUAPOTEPMAIIBHO M3MEHEHHBIMM MOPOJAMHU U SIBJISETCSI KOCBEHHBIM IPU3HA-
KOM TIpH MOMCKaX 30JI0TO-CYIbGUAHOTO opyAaeHeHus. [loaTBepkaeHem 31o-
My CIIy’)KaT MHOT'OYHMCIIEHHBIE TOUKM MHHEpAIM3alMM 30JI0Ta, KOIYEJaHHbIX
pyA 1 1p.

AHanan3 NHTEHCUBHOCTHU NPOSIBIEHUS MEJIKOM TPEIMHOBATOCTH IOKa3all,
YTO MECTa KOHLIEHTPALUU MPOMBIIIIEHHO 3HAYUMBbIX 30JI0TO-CYIbGUIHBIX PYA
COBIAJAIOT ¢ HanOoJIee TPEIIMHOBATHIMU YYaCTKaMH PyI0BMELIAIOIIUX TOPO/I.
B Toxe Bpems Ha MIIOTHBIE MOPOJBI C HU3KOM TPEIIMHOBATOCTHIO KOHIIEHTPH-
pOBaHHOE OpPYAECHEHHE HE pacHpocTpaHseTcs. B pynoBmemaromux noponuax
MHTEHCUBHOCTh BKPAIUIEHHOTO OPYACHEHHUS 3a4acTylO B MPSAMYIO 3aBHCHMa OT
MHTCHCUBHOCTU DPAa3BUTHUS MPOKUIKOBBIX PyZA. PelKO M3BECTHBI OTAEIBHBIC
MaJIOMOIIIHbIE 30HBI C BKpPAIUIEHHUKAMH Py MPHU PE3KO MOJAYMHEHHOM 3Haye-
HUM TPOXXKUJIKOBBIX. borareie pyzabl mpuypoueHbl K LEHTPAIbHBIM, OCOOCHHO
pa3apo0JIeHHBIM ydacTKaM MECTOPOXKIACHUSI U, KaK MPaBUIIO, BIOXKEHBI B OPEO-
b1 c1aboil paccessHHOM MUHEpaIU3aliH.

Pynonokanusyrouiye cTpyKTypsl — IpOAOJIbHBIE, OOJBIIEH YacThIO KpY-
tonanatomue (50-70°, unorma 80-85°), mposiBUBIIHECS TIaBHBIM 00pa3oM B
BUJIE CHUCTEMBbI JIIOJIOHUPOBAHHBIX Pa3phIBOB, ONEPSIOLUIMX HApYyILIEHUH, Tpe-
IIMHOBATOCTH, 30H IPOOJIEHMS, PACCIAHUEBAHUS U THAPOTEPMAIbHBIX H3Me-
HEHUH B CBOJAX, HA KPBUIbSX M MEPUKIUHAIAX MEJIKUX OpaxuaHTHUKIMHAJICH.
OTHOCSTCS 3TU CTPYKTYPBI K TPEIIMHAM CKOJIa M BO3HUKIM B YCIOBHIX OOKO-
BOIO J1aBjieHUA. ['paHullbl TOPOJ pa3IUuyHON KOMIETEHIIUH, TOPYIHbIEC JAalKH,
30HBI MPEIPYAHOTO THIPOTEPMAIBHOTO U3MEHEHHUs, (PU3UKO-XUMUUECKHE Oca-
quTenu 3050Ta (Cynabduabl, KapOOHATHbIE COEAMHEHUS) TaKKe UMEIOT pyJlo-
JIOKaIU3yrollee 3HaueHue [2].

Bce 3t MHOTOUMCIIEHHBIE (DAKTOPHI, BIUAIONIME HA pa3MeEIIeHue U JIo-
KaJIM3alMi0 OPYACHEHUSl, HECCOMHEHHO, O0YCIOBIIIM pa3inyHble (HOPMBI pyIi-
HbIX Tesl. Hanbomnee mupoko pacnpocTpaHEHHBIE JKUIIbI M KUIBHO-TIPOXKHUIIKO-
BbIE 30HBl OIPAaHUYEHBI JOPYIHBIMHM 30HAMH HIMPOTHOTO NIPOCTUPAHUS, KPYTO-
nagatromux (70-85°) Ha roro-3amaj, oro-soctok. Camu OHH, B MecTax couJie-
HEHMS, HEPEIKO CTAHOBATCS pyJoBMelIalomumMu. MHorna Hebonblme Kuio-
M0100HbBIE TeJla BHYTPU METACOMATUTOB Pa3BETBISIOTCS U MPUOOpeTaroT Gop-
My IITOKBEPKOB. COCTaB KMUJIO-30H, UX CTPOEHUE U B3aUMOOTHOILLIEHUS yKa3bl-
BaIOT Ha MHOTOKPATHOCTh TPEIIMHOOOPa30BaHUs U PYAOOTIOKEHHUS.
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Kax noxa3piBaeT u3yueHue MUHEPaIbHOIO cOCTaBa pyA, pyaooOpa3oBa-
HUE MPOUCXOAMNIIO KaK BBIIIOJHEHUEM OTKPBITBHIX MOJIOCTEH, TaK U 3aMeleHH-
eM. B cBoeM OOJIBIIMHCTBE 30JI0TOPYIHBIE KUIIbI JIOKAJTU3YIOTCS B TPELIMHAX
MEJIKHX MOPAJKOB U B 3TOM OTHOIIEHHUH MAJIo YeM OTIMYAIOTCS OT OJIaropoj-
HOMETaJIbHBIX MecTopokaeHuit Comxuto-Kapabaxckoii 30Hb1. Tak, K y3i1am
COIPSDKEHUS] IIMPOTHBIX U CYOUIMPOTHBIX HAPYLICHUH C MONEPEYHBIMH MpPHU-
YpOUEHBI MPAKTUYECKU BCE 30JI0TONPOSIBICHUS paiioHa [2].

B npenenax Tynaninapckoro MecTOpoKIACHHUs BBIACICHO LENbIH ps/l 30H,
K KOTOpBIM MPUYpOUYEHA pyJHAas MHUHEpAIU3alMs B BHUJIE 30J0TO-CYIbPUIAHO-
KBapIEBBIX KHIBHBIX Tell, a TAK)K€ UMIIPETHUPOBAHHbIE CYIb(PHUIAMHU 30J0TO-
COJIepIKAOIINEe BTOPUYHO KBAPIUTOBBIE METACOMATHTHI, HE MMEIONIHE YETKUX
IpaHMUIL.
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TULALLAR FiLiZ ZONASINDA QIZIL-SULFID FiLiZLoSMOSiNDO
STRUKTUR FAKTORLARIN ROLU (KiCiK QAFQAZ)

N.N.ISMAYILOVA
XULASO

Qizil-sulfid filizlogmasinin yerlogsmosindo struktur faktorlarin, xiisuson vulkan qurgu-
larinin irsan gabul etdiyi xatti va giinbazvari qirisiqlarin, parcalanma strukturlarin, xirda gat zo-
nalarmin vo s. rolu 0yronilmisdir. Rayonun blok struktura malik olmasi, onlardan filizomolo-
gotiron mohlullar {igiin Gtiiriici kanal rolunu oynayan vo pargalanma pozulmalari- simaldan
Bas, conub-qorbdon Conub tektonik zonalari - ilo tocrid olunmus daha miirokkob quruluslu Tu-
lallar bloku miisyyon edilmisdir. Bu blok daha ¢ox horokoto moruz qalmis, riodasit vo an-
dezidasit torkibli maqmatik amologolmolor vo dayka kiitlalori ilo tomsil olunmusdur. Miivafiq
olaraq, blokda iki stratiqrafik soviyyado (iist bayos vo kimeric) qizil-sulfid filizlorinin toza-
hiirlori lokallagsmisdir. Parcalanmalar lolok sokilli pozulmalar, ozilms vo sistlosmo zonalar1 vo s.
sokildo tozahiir edon filizonazaratedici strukturlar qirilma catlarina monsub olub ¢opine tozyiq
soraitindo yaranmisdir. Filizonozarstedici shomiyyato, homginin miixtalif kompetensiyali stixur
sorhadlari, filizlosmadon ovvealki daykalar, filizlosmoya qodorki hidrotermal deyismo zonalari,
qizilin geokimyavi ¢okdiiriiciilori do aiddir. Filiz kiitlslorinin baglica formalari-damarlar va
damar-damarciq zonalaridir. Onlarin torkibi, qurulusu vo qarsiliqlt miinasibati gostorir ki,
catomologalma vo filizomologolmo prosesi dofolorlo bas vermisdir.

Acar sozlor: filiz sahosi, yataq, vulkan qurgusu, blok, qizil-sulfid, struktur, damar,
damar-damarciq zonalari.
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THE ROLE OF STRUCTURAL FACTORS IN THE PLACEMENT
OF GOLD-SULFIDE MINERALIZATION IN TULALLAR ORE FIELD
(LESSER CAUCASUS)

N.N.ISMAYILOVA
SUMMARY

The role of structural factors in the placement of gold - sulfide mineralization, namely,
linear and dome-shaped folds that inherit the volcanic structures, fault structures, zones of
small fractures, etc. Installed block structure of the area, among them the most elevated
Tulallar block, characterized by a more complex structure and limited major faults with North-
West the Main and from the South-West of the southern tectonic zones, playing the role of a
deep approach channel to ore-forming solutions. The block experienced the most movement
and is most saturated with magmatic formations and dyke bodies of rhyodacites and andesites.
Accordingly, the manifestations of gold-sulfide ores are localized in two stratigraphic levels
(upper Bajoc and Kimmeridg). Ore-controlling structures, which appeared mainly in the form
of systems of echeloned breaks, feathering violations, zones of crushing and splitting, etc., be-
long to the cleavage cracks and appeared under conditions of lateral pressure. The boundaries
of rocks of different competence, pre-ore dikes, zones of pre-ore hydrothermal change, and
geochemical gold precipitators also have a controlling value. The predominant form of ore
bodies are veins and vein-veined zones. The composition of the latter, their structure and rela-
tionships indicate the multiplicity of fracturing and ore deposition.

Keywords: ore field, deposit, volcanic structure, block, gold-sulfide, structure, veins,
vein zones.

Ilocmynuna 6 peoaxyuro: 22.10.2019 e.
Hoonucano xk nevamu: 24.02.2020 e.
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FILIZCAY HOVZOSININ BITKILORINDO MiKROELEMENTLORIN
PAYLANMA XUSUSIYYOTLORINO DAIR

E.K.LOTIFOV, HL.MUSTAFABOYLI
AMEA $aki Regional EImi Markazi

Maqala Filizay hdvzasinda bitkilor grupunda biogeokimyavi tadgiqatlarla bazi bitkilorin
kultinda kimyavi elementlorin paylanmast éyronilmisdir. Todqiq olunan bitkilards sanaye aha-
miyyatli komponentlaorin (Pb, Zn, Cu) konsentrasiya gostaricilarina va onlarin geokimyavi dav-
ranisina, indikator nisbatlarina xususi diqQat yetirilmisdir. Filiz¢ay kol¢edan-polimetal yata-
gin filizyerlasdirici qumlu-gilli ¢okuntllorina nishatan Filizgay hévzasi bitkilorinin kiilinda
filizomalogatiran elementlowrin (qurgusun, mis va sink) konsentrasiyasimin xeyli yiiksalmasi
toyin edilmisdir.

Acar sozlor: biogeokimya, bitki ndvlori, bitkilorinkiilii, mikroelementlor, kolgedan-
polimetal.

Filiz yataglarinin askar olunmasinda miixtalif geokimyovi axtaris tisulla-
rindan istifade olunur. Belo axtarig tisullarindan biri do kimyavi elementlorin
bitkilorda vo torpaglarda konsentrasiya gostoriciloring asaslanan biogeokimyavi
tisullardir. Biogeokimyavi, o ciimladen fitogeokimyavi axtaris iisullarmin ke-
¢on osrin ortalarindan baslayaraq istehsalat miqyaslarinda genis totbiqino bas-
lanilmisdir.

Filizgay hovzosinin bitki alomindo biogeokimyovi todqiqgatlarin aparilma-
st magsadile bazi bitkilorin kiiliinde kimyovi elementlorin konsentrasiya gos-
toricilori dyronilmisdir. Oyronilon bitkilor {iciin sonaye oshomiyyatli komponent-
lorin (Pb, Zn, Cu) konsentrasiya gostaricilorine vo geokimyavi davranisgina,
elementlorin indikator nisbotlorino xtisusi diqqgoat verilmisdir. Filizcay hovzosi
kasilisindo todqiq edilon bitkilorin kiillorindo filizomologatiron elementlorin
(qurgusun, mis va sink) imumi orta miqdari ilo homin komponentlarin Filiz¢ay
kolgedan-polimetal yataginin filizyerlosdirici qumlu-gilli ¢okiintiilorinde kon-
sentrasiyalar1 miiqayiso edilmis va kiillordo bu gostaricilorin xeyli iistiin olmasi
molum olmusdur.

Filiz yataqlart ilo zongin olan Boylik Qafqazin conub yamacimin [1-4]
torpaq vo bitki Ortliylinlin mikroelement torkibini tohlil etmak vo bugiinki ve-
ziyyati qiymotlondirmak cox vacibdir. Balakon-Zaqatala filiz rayonu Tufan
struktur-metallogenik zonasinin moarkozi hissasini, Boylik Qafqazin conub ya-
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macini vo bas silsilonin sorqini ohato edir [13]. Bu filiz rayonunda kol¢edan
formasiyasinin ¢oxsayli yataq veo tozahiirlori movcuddur. Filizcay, Kasdag vo
Katex kolgedan-polimetal yataqlarindan bagqa bu filiz rayonunda Cixix, Bii-
novrdsso, Tenros, Cuqak, Somalit vo s. tozahiirlor do movcuddur. Mineraloji
torkibine goro sonuncular mis-pirrotin torkiblidir. Yataq vo tozahiirlorin yan
stixurlart (filizyerlosdirici siixurlar) terrigen ¢okiintiilordon ibarstdir [4, 9]. On-
larin arazisindo xatti qirilmalar genis yayilmigdir. Filiz cisimlarinin morfologi-
yasi layvari vo mohtovi-damarciq tiplidir.

Kolgedan-polimetal yataglarinda filizlorin osas mineral torkibini pirit,
sfalerit, qalenit, xalkopirit, pirrotin togkil edir. Pirit vo pirrotinin torkibindo
izomorf gatisiq halinda Co, Ni, Se daxil oldugu halda, xalkopirit, qalenit vo
sfaleritin torkibino izomorf qatisiq kimi Bi, Ag, Au, In, Cd, Ge, Se, Te va s.
daxil olur [9]. Boylik Qafgazin conub yamacini kolgedan-polimetal yataqlari-
nin asas faydali elementlori Pb, Cu vo Zn-don ibaratdir. Filizcay kolgedan-po-
limetal yatagi Tufan metallogenik zonasinin Saribas yarimzonasi daxilindo yer-
losir. Bu yataq tipik kolgedan sinfino aiddir. Yatagin omalo golmasi ilkin Alp
morholasing aid edilir. Magmatizm o qodor do genis inkisaf etmomisdir. Dife-
rensiasiya olunmamis Na sirali bazalt formasiyasindan, boyiik qalinliga malik
olan vo metamorfizmo moruz qalan gilli-kdmiirlii, qumlu-gilli vo karbonatli-
gilli stixurlardan ibaratdir. Yatagin filizyan1 fasiyalar1 alt hissado gilli sistlor-
don, {ist hissado iso qumlu sistlordon ibaratdir. Yataq Ust Plinsbax yashdur.
Morkozi Filizgay filiz zonasi simaldan Khnomadon {istogolmaosi, conubdan iso
Homzoqor dorinlik yarilmasi ilo soarhadlonir. Zonanin simal hissasinde Kdhno-
madon listogolma zonasina yaxin yerlorde az miqdarda asasi torkibli vulkanitlor
vo onlarla yanasi gqabbro, gabbro-diabaz, andezit-dasit, liparit-dasit vo s. dayka-
lar1 va stoklart yerlogsmisdir. Bu intruziv kiitlolor filiz damarlari ilo kosilmisdir.
Boytlik Qafgazin conub yamacinda kolgedan yataqlari ii¢ filiz zonasinda com-
lonmisdir: simal, markez vo conub. Markozi zonaya aid edilon Filiz¢ay yatagi
kolgedan-polimetal vo mis-pirrotin formasiyali olub, Ust Leyas vo Sinemiir-
Plinsbax ¢okiintiilori ilo ohato edilmisdir. Kolgedan-polimetal vo mis-pirrotin
yataqlar1 bir-birindon hom aparici minerallar olan pirit vo pirrotinin, hom do
sonaye ohamiyyatli alvan metal sulfidlorinin (sfalerit, qalenit, xalkopirit) miq-
darmin nisbatina gora forqlonir.

Filiz yataglarinin agkar olunmasinda istifads olunan axtaris iisularindan
biri, kimyoavi elementlorin bitkilordo, siixurlarda vo torpaqlarda [4-7] konsen-
trasiya gostoricilorina osaslanan fitogeokimyoavi iisullardir. Tobistdoki qida
dovriindo, miihitds olan elementin bir miihitdon digorine kegmasi he¢ do ¢otin
deyildir. Bitkilor diger canlilar kimi bir ¢ox elementi torkibins ala bilir vo me-
lum kimyavi elementlordon 60-a gadorini miixtalif orqanlarinda saxlaya bilir.
Inkisaflari {i¢iin iso bitkinin novii, yasi, iqlim soraiti, gida ehtiyaclari, torpaqdan
ala bilacaklori godar elementin hazir olmasi, torpagin xiisusiyyatlori (kimyavi,
fiziki vo bioloji), kok inkisafi, bitki kdklorindoki reaksiyalar, bitkilordo harokot
vo yigilma, homginin totbiq olunan miixtolif okingilik tisullar1 kimi bir ¢ox
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xUsusiyyot ohomiyyat kosb edir. Hor bir bitkinin vo elementin §zlinomoxsus
xtisusiyyatlorino diqqot yetirildikdo, bitkilorin elementi torkibino ala bilmolori-
na, har birinin digorindon tamamils forqlilik gostordiyi goriiniir. Bu mexanizm-
lori hall etmok ¢ox ¢otin olmagla yanasi, miihitdo bir bagqa elementin olmasi
vo ya olmamasi, basqa bir elementin gobul edilmosini azaltmaqda vo ya artir-
magqdadir.

Kolg¢edan-polimetal vo mis-pirrotin filizlorinin intisar tapdig1 orazilorin
bitki alomindo fitogeokimyavi todqiqatlarin aparilmasi ilo filizlords vo bitki-
lords kimyovi elementlorin konsentrasiya gostaricilorinin miiqayisoli tohlili
osasinda golocokdo geoloji-kosfiyyat islori {igiin perspektivli saholorin miioy-
yonlasdirilmasi gaysiya qoyulan mogsadlora daxildir. Balakon-Zagatala filiz ra-
yonunda yerlagon yataqlarin kolgedan filizlorinin soths ¢ixmayan yigimlarinin
miioyyon edilmasi mogsadils, ayri-ayriligda bu yataglarin orazisindo bazi bitki-
lorin kiiliindo mikroelementlarin miqdari gostoricilorini miisyyon etmok lazim
golir. Bu mogsadls Balakon rayonunda Filiz¢ay yatagi orazisindo bazi bitkilorin
kiiliinde mikroelementlorin miqdari gostaricilori miioyyan edilmisdir. Spektral
analiz metodu ilo Filiz¢ay hovzosi tizro kosilisdo dovodabani, gondalas, avalik,
ayidosayi, gicitkon, yonca, bagayarpagi vo kopakdili bitkilorinin kiiliinds 12
elementin (barium, stronsium, qurgusun, mis, sink, kobalt, nikel, xrom, vana-
dium, titan, manqan, bor) konsentrasiyalari toyin edilmisdir. Malumdur ki, kok
sistemlorinin orta deorinliyi 1-5 m olan yonca vo nozordon kegirdiyimiz digor
bitkilor biogeokimyavi axtariglarda sinaqlagdirma obyekti kimi istifads edilo
bilor. Bu qrupun bitkilori bozi hallarda 30 m-dok dorinlikdo yerloson filizlor vo
onlarin litokimyavi oreollar1 hagda molumat vermoays qadirdir [8]. Lakin
A.L.Kovalevskinin (1975) geyd etdiyi kimi, filiz yataqlarinin axtarisi li¢iin isto-
nilon kimyavi elementlorin deyil, yalniz filiz minerallasmasinin indikatorlarinin
anomaliyalari, bitkilorin mikroelementlori maraq kasb edir. Miuallif filiz bio-
geokimyavi oreollarint miioyyanlogdiron dord faktor ayirir: 1) filizlords vo on-
larin litokimyavi oreollarinda filiz elementlorinin mineral vo kimyoavi formala-
r1; 2) bitkilorin koklori ilo filizlorin vo onlarin litokimyavi hidrokimyavi oreol-
larinin tomasinin xarakteri; 3) torpaqlarda vo kokiin yerlosdiyi yumsaq Ortiik
zonasinda filiz elementlorinin boyiik konsentrasiyalarina nisbaton bitkilorde
udulmanin fizioloji sadlorinin olmast; 4) filizlasmonin miqyasi. Bu faktorlardan
hor biri ayriligda filiz cismi tiizorinds biogeokimyovi anomaliyanin olub-
olmamasini miisyyonlosdira bilor. Yuxarida qeyd edilon bitkilorin kiiliinds
hamin elementlorin konsentrasiya gostaricilori cadval 1-do 6z oksini tapmigsdir.

Miiayyan edilmisdir ki, dyranilon bitkilards filiz elementlari lizrs on yiik-
sok konsentrasiya Zn va Pb-a maxsusdur. Cadval 1-a diqqgat yetirsok gorarik ki,
Zn-in an yiiksok miqdarini (1400 g/t) avalik, Pb-nun on yiliksok miqdarini iso
(1200 g/t) gondalas bitkisi dasiyir. Homginin bu bitkilorin torkibindo Co, Ni,
Cr-un miqdarmin asagi oldugu miisyyanlosmisdir. ©On asag1 gostarici Co-a
moxsusdur; elementin on asag1 miqdarin1 gondalas bitkisi dasiyir.
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Cadval 1

Filiz¢ay hovzasi bitkilorinds mikroelementlorin paylanmasi

Bitki novlori | Elementlar (q/t)

Pb Zn Cu Co Ni Cr

100 —580 | 60—240 T80—330 [ 17— 23 o= 7561
Davodabani 360 (4) 160 (4) 280 (4) 20 (4) 34 (4) “E
Gondalas 1200 (1) | 310(1) 180 (1) 3(1) 16 (1) 21 (1)
Ovalik 140 (1) 1400 (1) | 230 (1) 10 (1) 25 (1) 18 (1)
Ayiddsoyi 190 (1) 340 (1) 220 (1) 15 (1) 61 (1) 20 (1)
Gicitkon 110 (1) | 320(1) | 280(1) 17(1) | 53(1) 21 (1)
Bagayarpagi | 260 (1) | 610(1) | 340(1) | 17(1) 2 | 420)

TI0—250 | 210 —580 | Z30—280 | 6= 31 Z7 =280 6 =32
Yonca 170 (3) 350 (3) 260 (3) 173 52(3) 2

58 — 180 T00 — 470 | 180 — 270 | 3-33 79=50 T
Kopokdilotu | 107 @ 270 (3) 22003 | 4@ e NG

Elementlar (q/t)
Bitki novlori | Ba Sr \% Ti Mn B

700 — 360 | 850 — 1300 | 17 =100 OR0 — 2500 | 300-900 | 70 — 150
Doavadaban 260 (4) 1100 (4) 64 (4) 1700 (4) 670 (4) B34
Gondalag 390 (1) | 110(1) | 18(1) | 320(1) | 100(1) | 280 (1)
Svalik 220(1) | 400(1) | 19(1) | 320(1) 4000 (1) | 160 (1)
Ayidosoyi | - : 250 (1) | 530(1) | 1600 (1) | 180 (1)
Gicitkon 800 (1) | 1700 (1) | 38(1) | 500 (1) 1400 (1) | 160 (1)
Bagayarpagi | 900 (1) | 1300 (1) | 140 (1) | 1800 (1) | 2000 (1) | 1200 (1)

760 — 1000 | TI00— 1900 | 20 = 66 300 — 1200 1500— 2900 | 150 — 200
Yonca 880 (3) 1500 (3) 3G 640 (3) 2100 (3) “180 (3)

. . 150 — 1700 | 510 — 1600 | 14 — 82 230 — 1600 300 — 1500 | 150 — 170

Kopakdili 800 (3) 07 (3) | 403 737 (3) 877(3) | 160 (3)

Oyronilon bitkilor iigiin sonaye ohamiyyatli komponentlorin (Pb, Zn, Cu)
konsentrasiya gostaricilorine vo geokimyavi davranigina, elementlorin indikator
nisbatlorino xiisusi diqqget verilmisdir. Misin miqdar1 180-340 g/t, sink-160-
1400 g/t, qurgusun — 107-1200 g/t hiidudlarinda dayisir. Bu ii¢ komponent ara-
sinda yiiksok konsentrasiya Zn-o moxsusdur vo bu konsentrasiyani, ovval qeyd

edildiyi kimi (1400q/t), ovalik bitkisi dastyir (sxem 1).

g |-u | ki

Sxem 1. Sonaye shamiyyatli komponentlorin bazi bitki kiillarinds konsentrasiyasi.

Oyronilen bitkilorin kiiliinda digar 6 elementdon (Ba, Sr, V, Ti, Mn, B)
on yiiksok konsentrasiyanin Mn-a moxsus oldugu 1-ci codvaldon aydin gorii-
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niir. Mn-1n on yiiksok konsentrasiyasini (4000q/t) avalik dasiyir. Bu elementlor
arasinda on asag1 konsentrasiya (18 g/t) vanadiuma moxsusdur ki, bu da gon-
dalas bitkisino aiddir.

Alinan noticolorin yeriistii bitkilorin kiiliinlin orta torkibi [10] ilo mii-
qayisasi gostorir ki, biitiin dyronilon elementlor Filizcay hévzosi kosilisindoki
bitkilordo dofolorlo vo on dofalorlo ¢ox toplanmisdir. Molumdur ki, bir ¢ox
elementlarin bitkilords miqdar1 yer qabigindak: klarkindan xeyli forqlonir. Belos
ki, bitkilor kiillorinds bazi elementlori udmaga vo toplamaga qabildir. Bitkilorin
bu qabiliyyeti bioloji udulma omsali ilo saciyyslonorak, biitovliikdo bitkilorin
kiiliindo elementin miqdarinin litosferdoki klarkindan neg¢o dofo cox olmasini
gostarir. Kosilis lizro analitik molumatlarin tohlilindon goriiniir ki, bu omsal bor
elementi {iclin oan boylik gostoriciys malikdir (toxminon 20). Bunun ardinca
filizomalogatiron elementlor (mis, qurgusun va sink) golir. Tesadiifi deyil ki,
A.l.Perelman [10, 11] elementlorin bioloji udulma sirasinda bor elementini
quivvatli bioloji toplanma elementlorine aid edir.

Filiz¢ay kolcedan-polimetal yatagi orazisinden torpaq niimunalori go-
tiirtilmiis vo analiz edilmisdir (cadval 2).

Codval 2
Filizcay yatag arazisindoki torpaqlarin mikroelement tarkibi
Torpaq névii Elementlor, g/t
Pb Cu Zn
Boz-qonur 620 500 560

Qeyd etmak lazimdir ki, Balakon-Zaqatala filiz rayonunun kolgedan ya-
taglarmin (Filiz¢ay, Katex, Kasdag, Cixix-Saqator) filiz yerlosdirici siixurla-
rinda (gil sistlori vo alevroqumdasilarda) element-qatisiglarin on yiiksok kon-
sentrasiyalar1 (ortalama 327-1600 g/t) mohz mangan elementi iiclin miioyyon
edilmisdir [9].

Filiz¢ay hovzasi kosilisinds tadqiq edilon bitkilarin kiillorinds filizomolo-
gotiron elementlorin (qurgusun, mis vo sink) imumi orta miqdar1 ilo homin
komponentlarin Filiz¢ay kolgedan-polimetal yataginin boz-qonur torpaqlarin-
daki konsentrasiyalarinin miiqayisasi gostorir ki, torpaqda bu gostaricilor xeyli
tistiinliityo malikdir.
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OB OCOBEHHOCTSIX PACIIPEJAEJIEHHAS MUKPOSJIEMEHTOB
B PACTEHUSX ®UJTUZUYANCKOI'O BACCEMHA

3.KJATAPOB, I'JI.MYCTA®ABENINA
PE3IOME

B cratbe u3yueHo pacnpeneseHne XMMHUUECKHX JIIEMEHTOB B 30J1aX HEKOTOPBIX pac-
TEHHUH IMyTeM IPOBEICHUSI OMOTCOXMMHUYECKHX MCCIEIOBAHMH B PACTUTEILHOM COOOIIECTBE
dunnzyaiickoro Oacceitna. bbuio yzaeneHo ocoboe BHUMaHHE ITOKa3aTeNsiM KOHLEHTPALUH
KOMITOHEHTOB MpOMBITIeHHOTo 3HaueHus (Pb, Zn, Cu) u Ha WX TeOXUMUYECKOe TIOBEJCHHE,
WHAWKATOPHBIM COOTHOIICHHWSM B HCCIIEIOBAHHBIX pacTeHMsAX. OmpereneHo 3HAYHUTEeIFHOE
TTOBBIIIICHUE KOHIICHTPAIMK PYZ000pa3yIOMKX 3JEMEHTOB (CBMHEIN, MEAb W IIMHK) B 30J1aX
pacrenmii Punmsyaiickoro OacceiffHa, MO CpPaBHEHHWIO C PYJOBMEHIAIOIIUME IIECYAHO-
TIIMHUCTBIMA OTJIOKCHUSAMH KOTIeTaHHO-TIOTHMETAIUTMIECKOT0 MeCTOpoKaeHN Dunnzyaii.

KiaroueBble ciioBa: 6I/IOFGOXI/IMI/IH, Pa3HOBUIHOCTHU paCTeHHﬁ, 30J1a paCTeHI/Iﬁ, MUK-
POBJIEMCHTHI, KOJITYEAaH-TIOJIMMETAL

ABOUT THE DISTRIBUTION PROPERTIES OF MICROELEMENTS
IN THE FILIZCAY BASIN PLANTS

E.K.LETIFOV, HLMUSTAFABEYLI
SUMMARY

Studied concentration indicators of chemical elements in the ash of some plants by
conducting biogeochemical researches in the flora of the Filizcay Basin. A special attention
was given to elements of indicator ratio Concentration indicators and geochemical behavior of
industrial components (Pb, Zn, Cu) for studied plants. Were studied and compared concen-
trations of ore-bearing elements (lead, copper and zinc) in the Filiz¢ay kolgen-polimetal
deposit in ore-bearing-clay sediments and plants found in the Filiz¢ay Basin and it has been
discovered that these figures are much higher in plants.

Key words: biogeochemesty, types of plants, ash of plants, microelements, pyrite-
polymetal
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TURYANCAY-GIRDIMANCAY CAYLARARASI
ORAZISINDO YERALTI SULARIN TOBii RESURS VO EHTiYATLARININ
QiYMOTLONDIRILMOSI
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Maqalo Azorbaycamin Tiiryangay-Girdimangay ¢aylararasi arazida yayilnmus yeralt
sularin tobii resurslarmmin va statik ehtiyatlarimin toyin edilmasing hasr olunmugdur. Tadqiq
edilon arazido yeralti sularin tabii resurslart hidrodinamik va balans metodlart ilo he-
sablanmisdir. Hidrodinamik metodla ayri-ayri sudasiyict horizontlarm va ¢aygatirma konusla-
rinda yayimis yeralti sularin tobii resurslart toyin olunmusdur. Miiayyan edilmisdir ki, tadqiq
edilon arazida qrunt va tozyigli sularin iimumi tabii resirslart 618,1 min m*lgin tagkil edir.
Balans metodu ilo tayin edilon yeralti sularn iimumi tabii resurslart 603,6 min m°lgin ol-
mugsdur. Sudasiyict horizontlarin hacmlarina va suvermoa amsallar: asasinda yeralti sularin
statik ehtiyatlar: hesablanmis va statik ehtiyatlarin iimumi hacminin 40,47 mlrd m® oldugu
miayyan edilmisdir. Yerina yetirilon todqigat va giymatlondirma isiori yeralti sulardan istifa-
doni planlasdirmaga, ehtiyatlardan daha somoarali istifada etmoaya, yeralti su ehtiyatlarimin
tikanmoasinin qarsisimin alinmasina va ekoloji tarazligin qorunmasina imkan verir.

Acar sozlar: tabii resurs, statik ehtiyat, yeralti sular, gotirme konusu, hidrodinamik va
balans metodlari, istifada, ekoloji tarazliq, planlagdirma.

Son illorde global iqlim doyismolarinin tasiri altinda Azorbaycanda ¢ay
(yertistii) sularinin resursu xeyli azalmisdir. Diinya Bankinin Markazi Asiya vo
Qafqaz olkalorinde quraqliq haqqinda hazirladigi hesabata gérs 1961-1990-c1
illorlo miiqayisads ¢aylarin sarfi 10-20 % azalmisdir [1].

Azarbaycanda cay sulariin resursu oldugca mohduddur. Miitoxassislorin
hesablamalarina vo todqiqatlarina goro orta sulu illordo biitiin ¢ay sularinin
resursu 1024 m*/san vo ya axinin illik hacmi 32,3 mlird m’ toskil edir [2,3].

Quraqliq illords ¢ay sularinin resursu 736 m’/san ve ya axinmn illik hocmi
20-22 mird m’-0 enir. Cay sularmin togribon 70 %-i qonsu dlkolorin orazi-
sindan tranzitlo 6lkays daxil olur vo bu zaman caylarin daxili su resurslar1 6-7
mlrd m’ toskil edir. Cay sularinin mohdud olmasi Slkenin suya olan tolobatin
o0domir. Belo ki, Azorbaycanda il orzinds suya olan timumi tolobat, o climlodon
suvarma, su tochizati, sonaye vo energetika, baliqciliq vo meso tosorriifatina
tolob olunan suyun miqdar1 11,0-16,5 mlrd m’ arasinda doyisir. Ona géro do
alternativ su monbolorindon, o climlodon yeralti su monbolorindon istifads
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edilma zorursti ortaya ¢ixir. Bu zaman yeraltt sularin komiyyat va keyfiy-
yatinin qiymatlondirilmasi miithiim shomiyyat kosb edir.

Bir qayda olaraq boyiik ehtiyatlara malik olan yeralti sular ¢aylarin
gatirma konuslarinda, osason artezian su hovzoalorindo comlonir. Azarbaycanda
yeralt1 sularin yayilma cografiyast vo onalrin resurs vo ehtiyatlarinin dyronil-
mosino XIX osrin sonlarindan baslanilmigdir. Suvarma va su tochizati moagso-
dilo yeralt1 sulardan istifado edilmosi iizro genis miqyash axtarig-kosfiyyat
islori 1940-1990-c1 illords aparilmisdir. 1948-1970-ci illordo Azorbaycan Geo-
logiya Idarasi vo Azorbaycan Elmlor Akademiyas1 Azorbaycanin diizonlik ora-
zilorinda yayilmis tozyiqli vo qrunt sularinin resurs vo ehtiyatlarmin Syronil-
mosi sahasinds hidrogeoloji islor hoyata kecirmisdir. Bu regional todqigatlarin
naticalori asasinda 1961-ci ilde “Azaorbaycanin geologiyasi, hidrogeologiyas1”
vao 1969-cu ilds iso N.V.Roqovskayanin redaktorlugu altinda kollektiv miiol-
liflor torofindon “SSRi-nin Hidrogeologiyasi, XII cild, Azorbaycan SSR” ki-
tablar1 hazirlanir [4]. Azarbaycanin tozyiqli sulart zaif dyronildiyi liclin 1974-
1986-c1 illords yeralt1 sularin istismar ehtiyatlarin1 qiymatlondirmok moqgsadilo
baslanmis axtariglar davam etdirilir vo oldo edilmis molumatlar osasinda az
menarallagmis yeralt1 sularin istismar ehtiyatlar1 hesablanir [5, 6, 7].

2008-ci ilda kollektiv miualliflor torafindon hazirlanmis “Azarbaycanin
geologiyasi, VIII cild. Hidrogeologiya vo Miihandis geologiyas1” kitab1 ¢ap et-
dirilmisdir [8]. Kitabda Azorbaycanin miixtalif regionlarinda yayilmis yeralti
sularin formalagma qanunauygunluqglari, ehtiyatlari, keyfiyyati vo digoer moso-
lalor barads malumatlar 6z oksini tapmisdir.

Qeyd edilon vo digor monbolordo yeralti sularin tobii resurslari vo
istismar ehtiyatlari artezian hovzalori lizro hesablanmigdir. Tabii resurslar toyin
edilorkon sudastyici horizontlar birloegdirilorak vahid sudasiyict kompleks kimi
gobul edilmisdir. Bu zaman tobii resurslar diizonlik rayonlar ii¢lin Darsi diis-
turu osasinda yeralti axin sorfinin hesablanmasi vo dagliq rayonlar {igiin
B.1.Kudelin [9] torafindon toklif edilon hidrografin genetik hissolora ayrilmasi
metodlar1 ilo toyin edilmisdir. Yeralti sularin istismar ehtiyatlar1 sugdtiiriicli
qurgularin mohsuldarligina goro hesablanmis vo bu zaman sugotiiriiciilorin
istismar miiddati 50 il gobul edilmisdir [4,8].

Tohlillor gdstarir ki, yeralti sularin tobii resurs vo istismar ehtiyatlar1 to-
yin edilorken bir sira geyri-doqiqliklors yol verilmisdir: 1. Sudasiyici horizont-
lar miixtalif 6l¢iilors vo hidrogeoloji parametrlora malik olmalarina baxmaya-
raq onlara vahid sudasiyici kompleks kimi baxilmigdir. 2. Statik ehtiyatlar
miloyyon edilmadon istismar ehtiyati sugotiiriici qurgulara goro hesablanmis-
dir. Sugétiiron qurgularin isi zamani onlara hom tobii resurslar, hom do statik
ehtiyatlar, ham¢inin digoer su manbalarindon calb edilon axinlar daxil olur. 3.
Tabii resurslar hesablanarkon artezian hovzealorinin iimumi sahasi qobul edil-
migdir. Artezian su hdvzolorindo yeralt1 sular, osason gotirmo konuslarinda yer-
logir. Gotirmo konuslart iso bir-biri ilo ¢ox hallarda vahid depressiya toskil et-
mir vo onlar bir-birindon tocrid olunmus halda foaliyyst gostorir. 4. Hidro-
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geoloji soraitlorin miirokkobliyi ucbatindan boytik region iizro alinan molumat-
larin lokal va kigik orazilords totbiqi homiso 6ziinii dogrultmur vo ya gézlonilon
effekt vermir. Odur ki, geyri-doqiqlikliya yol vermomak {i¢iin masaloya dife-
rensiasiyali sokildo baxilmalidir.

Tiiryancay-Girdimancgay caylararasi arazinin hidrogeoloji soraiti.
Tadqiq edilon orazi Sirvan bolgosinin morkoz hissosini ohato edir. Orazinin
diizonlik hissesinin sahasi 320 min hektardir. Orazi simnaldan Boylik Qafqaz
daglari, sorqdon Agsu-Girdimancgay caylari, conubdan Kiir ¢ay1, qorbdon Tiir-
yangay cay1 ilo ohato olunur. Burada 6 inzibati rayon — Goycay, Ucar, Agdas,
Zordab, Kiirdomir vo Agsu rayonlar yerlogir. Sothi simaldan conuba dogru me-
yillidir. Simalda miitlaq yiiksaklik 408 m-don 4480 m-o kimi dayisir, conubda
orazinin miitlaq yliksokliyi deniz soviyyssindon asagi olub monfi 26 m togkil
edir. Orazinin dagliq hissaesindo yagintilarin miqgdar1 600-1400 mm, dagotoyi
hissasinds - 350-600 mm, diizonlik hissosindo iso 250-450 mm arasinda doyisir.
Buxarlanmanin miqdar yiliksoklik artdiqca azalir vo buzlaqglarda sifira yaxin-
lagir. Dagliq hissads buxarlanmanin miqdar1 100 mm-don az, dagatoyi hissado
300-800 mm, diizenlik hissado iso 800-1400 mm arasinda doyisir [14, 15, 16].
Dagliq orazido orta illik temperatur 0-7°C, dagotoyi orazilordo 10-13°C, diizon-
lik orazilords iss 13-16°C toskil edir. Yayda havanin temperaturu 37-45°C,
qisda iso 1,1-2,4°C-yo catir.

Tadqiq edilon orazi alliivial-deliivial-proliivial maili diizonliklordon ibarot
olub Sirvanin dag caylarinin vo Kiir caymin foaliyyati naticosinds for-
malagmisdir. Tiiryancay-Girdimancay ¢aylararasi orazido qrunt vo tozyiqli su-
lar dordiincli dovr ¢okiintlilorinde yayilmisdir. Qrunt sularina her yerds rast
galinir, lakin konuslararasi ¢okokliklorin bozi dagotoyi sahslarinds tosadiif edil-
mir. Qrunt sularinin yatim darinliyi 0,5 m-don 73,0 m-o kimi doyisir, orazinin
conub-sorq torafino vo Kiir cayina dogru azalir vo ¢ay vadisindo drenaj olunur.
Suvarmanin intensiv inkisaf tapdig1 srazilords qrunt sularinin yatim dorinliyi 1-
03 m arasinda doyisir. Orazi iizro qrunt sular1 vahid sudasiyict hodizontla
tomsil olunur vo axinin mailliyi 0,03-0,0007 arasinda doyisir. Qrunt sularini
dastyan horizontun qalinligi 5-178 m, dagotoyi orazido 110-178 m, diizonlik
orazido iso 5-10 m toskil edir [5, 13].

Caylarin gotirmo konuslarimin periferiya hissolorindo vo konuslararasi
depressiyalarda siixurlarin slizme omsalinin qiymeti azalaraq 0,2-0,5 m/giin
catir. Sudastyict siixurlarin stizmo omsali, imumon, 0,1 m/giindon 64,1 m/giino
kimi dayisir va gotirma konuslarinin baslangicindan periferiyaya dogru azalir.

Cay gotirmo konuslarinin yuxari hissolorinds qrunt sularinin mineral-
lasma doracasi 1 g/l-o qadordir. Konuslararasi depressiyanin qanadlarina torof
va gatirma konuslarmin periferiya istigamatindo qrunt sularinin minerallasma
daracasi artaraq 130 g/l-o gatir.

Milli Geologiya Kosfiyyat Xidmoti Idarasi (avvallor Azorbaycan Geolo-
giya Idarosi adlanirdr) torofinden qazilmis dorinliyi 300-400 m olan kosfiyyat
quyular1 vasitosilo todqiq edilon orazido, qrunt sularindan basqa, 3 tozyiqli
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sudasiyict horizont askar edilmisdir. Qazilmis quyularla miioyyan edilmisdir ki,
tazyiqli sudastyici horizontlar ¢aylarin gotirma konuslarinda bir-birindon tacrid
olunmus sokildo yayillmisdir [5, 12, 13].

Birinci tozyiqli sudasiyict horizont ¢aylarinin gotirme konuslarinda 13-
128 m dorinlikdo yerlosir vo qrunt sularindan qalinligir 5-85 m olan gil gat1 ilo
ayrilir. Sudasiyicr siixurlar Girdimangay-Agsu ¢aylarinin birge gotirmo konusu-
nun yuxari hissosindo ¢aqil- ¢inqillarla, galan sahalori iso qumlucalar vo qum-
larla tomsil olunur. Bu sudasiyici siixurlarin qalinligr 3 m-den 170,7 m-2 kimi
doyisir, simal-qorbdon conub-sorqo dogru artir. Sudasiyict kollektorlarin siizmo
omsal1 0,2-27,9 m/giin arasinda dayisir.

Tilryancay sahosinin bir hissosindo pyezometrik soviyys yer sothindon
0,9-16,5 m asagida yerlosir. Goygay sahasindo pyezometrik soviyys ham yer
sothindon asagi, hom do yer sothindn yuxarida yerlosir vo onun giymati +7,2 m
ilo - 20,8 m arasinda doyisir. Girdimangay-Agsu ¢ay sahosindo pyezometrik
soviyyo, birqayda olaraq, yer sothindon 0,4-8,2 m yiiksoklikdo gorarlasir. Axi-
nin mailliyi 0,02-0,0007 toskil edir.

Ikinci tozyiqli sudasiyict horizont 75-274 m dorinlikdo yerlosir. Birinci
tozyiqli horizontdan qalinligr 6-160 m, ¢ox hallarda 30-90 m olan gil qgat1 ilo
ayrilmigdir. Sudasiyici kollektorun siixurlarinin qalinligi 3,6-73,8 m, c¢ox
hallarda 10-40 m olan ¢aqil-¢inqillarla, qum vo qumcalarla tomsil olunmusdur.
Sudasiyict stixurlarin siizms amsali 0,1 m/giindon 35,3 m/giins kimi dayisir.

Gotirmo konuslarinda pyezometrik soviyya yer sothindon 2,9-19,1 m
yiiksoklikdo, Tiiryancay sahosindo iso yer sothindon asagida qorarlasir. Pyezo-
metrik soviyyonin miitloq qiymati simaldan va simal-sorqden conuba va conub-
sorqo dogru azalir. Burada bozi saholordo ayri-ayri yeralti axinlarina tosadiif
edilir, lakin bu axinlar gotirmo konuslarinin konar-simal periferiyo hissosindo
birlosarak regional su axini yaradirlar. Axinin mailliyi 0,02-0,0004 arasinda do-
yisir.

Ucgiincii tozyiqgli sudasiyic1 horizont Tiiryancay vo Girdimancay ¢aylari-
nin gotirma konuslarinda digar tozyiqli horizontlarla miiqayisods daha az sa-
hods askar olunmusdur. Goycay cayinin gotirmo konusunda is9 tigiincii tozyiqli
horizont askar edilmomisdir. Ugiincii tozyiqgli horizontun tavani 62-316 m do-
rinlikda yerlasir vo o, ikinci tozyiqli horizontdan qalinlig1 7-165 m, sksor hal-
larda 10-80 m olan gil qat: ilo ayrilmisdir. Ugiincii tozyiqli horizontun giicii
4,5-86,4 m arasinda doyisir, ¢ox yerdo onun giicii 20-70 m toskil edir. Sudasi-
yic1 horizontun stizms omsal1 0,1-17,9 m/giin arasinda doyisir, adoton 9 m/gilinli
ke¢mir. Biitiin orazido pyezometrik soviyya yer sothindon 9,0-43,2 m yuxarida
yerlosir. Axinin mailliyi 0,05-0,004 arasinda doyisir.

Ayri-ayr1 sudastyict horizontlarin xarakteristikasi, onlarin hidrogeoloji
parametrlorinin doyisma diapazonu vo orta qiymstlori haqqinda molumatlar
cadval 1-do oks etdirilmisdir.
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Sudasiyici horizontlarin xarakteristikasi
vd hidrogeoloji parametrlorin qiymoatlori

Cadval 1

Sudasiyici horizontlar
Hidrogeoloji trl t ! 1 1
NeNe geoloji parametrlor | Qrun tozyigli tozyigli tozyigli
sular1 yiq yiq yiq
1 Sii I k. m/ai 2,5 4,5 35 2,0
uzma amsali K, m gun 0,1—64,1 0’2_27’5 0,1_35,3 0,1-17,9
5 Sudastyict horizontlarin 15 22 30 20
giicii (qalinlig) m, m 5-172 3-171 3,6-73,8 4,5-86,4
3 Sukegiricilik omsali T, 38 99 105 40
mz/gUn 0,5-160 0,6—-4700 0,4-2600 0,5-1550
4 Soviyyas kegiricilik omsali @, 190 400 480 200
m?/giin 5-460 2-13430 4-7650 5-5170
5 Tozyiq kegiricilik smsah @, 3,310% 2,710% 6,710°
m*/giin - 2102-1,6106 1,310%-3,310° 1,3102-210°
6 Qravitasiya suvermo amsali, 0,20 0,25 0,22 0,20
H 0,1-0,35 0,15-0,35 0,10-0,35 0,10-0,30
' _ 0,003 0,004 0,006
7 Elastik suvermo amsali, 4 (2-5)10°3 (3-5)10° 3 (4-8)10° 3
8 Ayiricr gil qatlarinin giicii _ 45 83 86
my, M 585 6-160 7-165
9 Ayiricr gil qatlariin saquli _ 0,004 __ 0006 _ 0,003
stizmo omsali K, , m/glin - @-710°3 (4-9)1073 (1-6)10-3
Qidalanma vilayatindo
10 hidravliki maillik, i 0,03 0,02 0,02 0,05
11 | Duzenlik arazido hidravliki 0,0007 0,0007 0,0004 0,004
maillik, i
Pyezometrik saviyya (yer +4,3 +11 +26
12 sothindon hesablanilmagqla) _ 0,4-8,2 2,9-19,1 9—43,2
H, m

Qeyd: Kosrin suratinde hidrogeoloji parametrlorin orta, kasrin moxracinds iso onlarin
doyismo diapazonu gostorilmisdir.

Tadqiqatin metodikasi. Yeralt: sularin tobii resurslari iki, hidrodinamik
— axin sorfinin toyin edilmasi vo balans metodlar1 ilo hesablanmisdir [10, 11].
Axinin sarfi (Q) H. Darsi diisturu ils toyin edilmigdir:

Q=b mki; m¥/giin, (1)
burada b — hesabi kosikdo sudastyici horizontun eni, m; m — sudasiyict ho-
rizontun qalinligi (glicli), m; k — sudasiyici horizontun stizma omsali, m/gun; i —
hidravliki maillik vo ya basqi qradiyentidir (i=Ah/l; Ah— iki kosikdoki bas-
qular forqi; | — kasiklor arasindaki masafadir, m).

Cay gotirmo konuslarinda movcud olan sudasiyict horizontlarin hor bi-
rinin ayri-ayriliqda Olgiilori (eni, giicii, say1) vo tortib edilmis hidrogeoloji
profil osasinda, sudasiyict horizontlarin siizmo omsali quyudan sugokmo me-
todu ilo, hidravliki maillik hidroizogips ve hidroizopyez xoritolori asasinda
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toyin edilmisdir. Hesab1 en kosik gidalanma zonasinin sonunda — sudastyict
horizontlarin bir-birindon ayrildig: yerds se¢ilmisdir.

Yeralt1 sularin tobii resurslari balans metodu ilo asagidaki balans tenliyine asasen
qiymatlondirilmisdir:

W=A+K-E-IT; Q=2,74 W F, )
burada W — yeralt1 sularin il arzinde qidalanma miqdari, mm; Q — yeralt1 sualrin
tobii resursu, m*/giin; A — orta goxillik atmosfer yagntilarn miqdari, mm; E — il
orzinds buxarlanmanin miqdari, mm; K — kondensasiya sularinin (hava buxa-
riin va ya dumanin su damcilaria cevrilib torpaga hopmasi) miqdari, mm; 77
— yeriistii axinin miqdari,, mm; F — gidalanma vilaystinin sahasi; km2; 2,74 —
mm/ildon m’/km’. giina kegid amsalidir 1 mm/il=1'1000 000:1000 * 365=2,74
m*/km? - giin).

Yeralti sularin tobii resurslari hesablanarkon Azorbaycan Geologiya
Idarasinin (indiki Milli Geologiya Xidmati Idarasinin), Hidrogeoloji-Meliorativ
Xidmot Idaresinin, arxiv materiallarindan, saho iizro dorc edilmis monbaolorden
[5, 6, 7,12, 13] vo apardigimiz todqiqat islorindon istifado edilmisdir.

Yeralti sularin statik ehtiyatlar1 (Q.) sudastyict horizontlarin hacminas vo
gravitasiya va elastik suvermo amsallarina gors toyin olunmusdur:

Q,=uV =ublm;m, (3)
burada u—sudastyici horizontlarin qravitasiya vo ya elastik suverms amsali; V

— sudasiyict horizontun hocmi, m3; b, I vo m — miivafiq olaraq sudasiyici ho-
rizontun eni, uzunlugu vo giictidiir, m.

Sudasiyict horizontlarin 6lgiilori vo hidravliki maillik todqiq edilon orazi-
do axinin eni vo uzunu istigamatlorinds tortib edilmis hidrogeoloji profillars,
hidroizogips ve hidroizopyez xaritolorine asason miioyyon edilmisdir.

Qravitasiya vo elastik suvermo omsallarina gors toyin edilmis ehtiyatlar
comlonarok timumi statik ehtiyatlar hesablanmigdir.

Yeralt1 sularin tabii resurslarimin hidrodinamik metodla toyini. Belo-
likla, hidrogeoloji parametrlor vo moqalonin “tadqiqatin metodikas1” bolmasin-
ds tosvir edilmis metodika asasinda yeralti sularin tabii resurslari, gotirma ko-
nuslart vo sudastyict horizontlar lizro ayri-ayriliqda hesablanmis vo naticolor
cadval 2-do verilmisdir.

Qrunt sularmi dasiyan horizont hor {i¢ gotirmo konusunda yayilmis vo
onun tobii resurslart 103,5 min m®/giin toskil edir. Birinci tozyqli horizontlarin
tobii resurslari 162,4 min m’/giin, ikinci tozyiqli horizontlarin 162,4 min
m’/giin ve tiglincii tozyiqli horizontlarin tsbii resurslart iso 174,0 min m’/giin-
diir. Goatirma konuslar1 tizra yeralti sularin imumi tobii resurslart 618,1 min
m’/giin toskil edir.
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Cadval 2
Gatirma konuslari vo sudasiyici horizontlar iizra
yeralt1 sularin tabii resurslari (axin sorfi)

Stizmo Sudastyict Hidravliki Aximin sorfi
Gotirmo Axinin omsali horizontun maillik i, Q=bmki,
konuslari eni b, m K, giicti m, min m*/giin
m/gin m
Qrunt sularini dagiyan horizont
Tliryangay- 92000 2,5 15 0,03 103,5
Girdimangay
Birinci tozyiqli horizont

Tiryangay 17 000 4,5 22 0,02 33,7
Goycay 30 000 4,5 22 0,02 59,4

Girdimangay 35000 4,5 22 0,02 69,3

Ikinci tozyiqli horizont

Tiiryangay 17 000 3,5 30 0,02 35,7
Goycay 30 000 3,5 30 0,02 63,0

Girdimangay 35000 3,5 30 0,02 73,5

Ugiincii tozyigli horizont

Tiiryancay 17 000 2,0 20 0,05 34,0
Goycay - - - - -

Girdimangay 35000 2,0 20 0,05 140,0
Gotirmo konuslari tizra comi: 618,1

Yeralti1 sularin resurslarinin balans metodu ilo tayini. Todqiq edilon
orazids yeraltt sularin tobii resurslart hom do balans metodu ils toyin edilmisdir.
Bu metodla ayri-ayr1 gotirmo konuslar1 vo sudastyict horizontlar iizro tobii re-
surslarini diferensiasiyali sokildo giymatlondirmak miimkiin deyil. Yalniz ora-
zido formalagan timumi tobii resursu miioyyon etmok miimkiindiir. Bu metodun
iistlin cohoti ondan ibaratdir ki, iri miqyash kosfiyyat islorinin aparilmasina eh-
tiyac qalmir vo hidrometeoroloji malumatlardan istifads olunur.

Tadqiq edilon orazide gotirmo konuslarinin qidalanma vilayati 50-3000 m
miitloq yiiksokliklori ohats edir. Milli Hidrometeorologiya Departementinin
Hidrometeorologiya Elmi-Tadqiqgat Institutunun vo Azorbaycan SSR-nin Atla-
sina gors yagitilarin orta ¢oxillik miqdart yiiksakliklor tizra 327 mm-don 1045
mm-o kimi doyisir (cadval 3) [15, 16, 17]. Yagntilarin intensivliyindan, torpaq
vo bitki Ortiitylindon, yerin mailliyindon vo digor faktorlardan asili olaraq ya-
gan yagintilarin orta hesabla 40-50 %-i yer sathi ilo axaraq ¢aylara, doralora vo
cokok orazilora daxil olur. Konkret halda tadqiq edilon zonada yeriistii axinin
miqdari 242 mm (IT=0,4 - 605=242 mm) toskil edir.
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Codval 3
Yagintilarin orta coxillik migdar

Sira Yiiksokliklor Yagintilarin orta ¢oxillik | .. Yuksekh.k lor
Ne-si intervali, m miqdari, mm e Orrt;ln(]llymst’
1 1-200 327
2 201-500 478
3 501-1000 534 605
4 1001-2000 639
5 > 2000 1045

Atmosfer yagmtilarmin bir qismi iimumi buxarlanmaya (buxarlanma va
bitkilor torofindon transpirasiya) sorf olunur. Yiiksokliklor iizro tortib edilmis
iglim xaritalorine asason buxarlanmanin interpolyasiya yolu ils toyin olunmus
orta ¢oxillik gqiymatlori cadval 4-do verilmisdir [15, 16].

Su buxarinin vo dumanin dispers hissaciklorinin kondensasiyas1 yeralti
sularin tobii resurslarinin formalagsmasinda miistosna rol oynayir. Belo ki, go-
tirma konuslarinin qidalanma vilayeti dagliq vo dagstoyi oraziler oldugu tigiin
orada ilin biitiin fosillorinde dumanli havalar hokm siirtir. Temperaturlar forqi
hesabina su buxarlar1 kondensasiya olunaraq torpaga hoparaq yeralt1 sular1 qi-
dalandirir. Lizimetrlords aparilan tacriibslora gors yeralt: sularin qidalanmasin-
da istirak edon kondensasiya sularinin miqdari atmosfer yagintilarinin 38-45%-
ni toskil edir [18]. Bu zaman kondensasiya hesabina yeralti sularin qidalanma
miqdart K=(0,38+0,45) A ifadasi ilo toyin olunur.

Yiiksokliklor lizra orta c¢oxillik yagintilarin migdar:t 605 mm-dir. Konde-
nsasiya hesabina yeralti sularin qidalanma miqdar1 on azi il orzindo K=0,38
A=0,38 '605-230 mm toskil edir.

Balans tonliyino asason todqiq edilon zonada yeralt1 sularin qidalanma
miqdari il arzinda W=605+230 -545 -242=48 mm toskil edir.

Orazinin topoqrafik xaritosine osason gotirmo konuslarinin qidalanma
vilayatinin sahasi 4590 km? beraberdir.
Beloliklo, balans metoduna goras yeralti sularin tobii resurslari
Q=2,78 * 484 *4590=603,6 min m*/giin
toskil edir vo toqribon hidrodinamik metodla toyin edilmis tobii resurslara ba-
rabordir.

Codval 4
Buxarlanmanin orta coxillik qiymati
Sira Yiiksokliklor Buxarlanmanin orta .. Yuksakh'klgr
. . S . tizra orta qiymat,
Ne-s1 intervali, m coxillik qiymati, mm mm
1 1-200 1000
2 201-500 800
3 501-1000 525 545
4 1001-2000 300
5 > 2000 <100
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Statik ehtiyatlarin tayini. Yeralt: sularin statik ehtiyatlari magalonin
“tadqiqatin metodikas1” bolmasinds tosvir edilon metodika asasinda hesablan-
misdir vo naticolar cadval 5-do oks etdirilmisdir.

Cadval 5-don goriindiiyii kimi gotirmo konuslarinda timumi statik ehti-
yatlar 40,47 mlird m’ toskil edir. Qrunt sulariin statik ehtiyatlar1 5,78 mlrd m’-
o, tozyiqli sularm statik ehtiyatlari iso 34,69 mlrd m’-o borabordir.

Gotirma konuslarinda ikinci tozyiqli sudasiyict horizontlarin statik
ehtiyatlar1 15,32 mlrd m’ olub digor sudasiyici horizontlarda yerlogon statik eh-
tiyatlardan 1,1-2,7 dofo ¢oxdur.

Natica. Tiiryancay-Girdimangay c¢aylararasi orazide yeralt1 sularin tobii
resurslart 618,1 min m3/g1'in, statik ehtiyatlar1 40,47 mlrd m’ toskil edir. Qlobal
iglim doyismolari fonunda vo quraqliq illorde su qithigini aradan galdirmaq
liclin bu resurs vo ehtiyatlardan kond tosorriifati bitkilorinin suvarilmasinda,
ohalinin su tachizatinda vo texniki magsadlar iiciin istifads oluna bilar.

Cadval 5
Yeralti sularin statik ehtiyatlar:
Sudasiyicn Sudas. Qravi- Elas- Qravitasiya Elastik Umumi
horizontlarin hori- tasiya tik suverma suverma statik
handasi dlciilori zontlarin | suver- | suver- amsalina amsalina chtiyat-
Gotimd eni | uzun- | qaln hacmi my md gora statik goro statik lar
konuslart b, lugu higr V=bm, amsal, | omsal, ehtiyatlar ehtiyatlar V=V +V,
km 1, m, * Ve= U Ve, 4 9
km m 10°m’ “ # losmlﬁl Ve=,u* Ves 10°m?
10°m®
Qrunt sularint dastyan horizont
Turyangay- 155 1 35 | 15 | 2888 | 020 - 5.78 - 578
Girdimangay
Birinci tozyiqli horizont
Tiryancay 17 40 22 14,96 0,25 0,003 3,74 0,04 3,78
Goygay 30 30 22 19,80 0,25 0,003 4,95 0,06 5,01
Girdimangay | 35 20 22 15,40 0,25 0,003 3,85 0,05 4,90
Tkinci tozyigli horizont
Tiiryangay 17 40 30 20,40 0,22 0,004 4,49 0,08 4,57
Goygay 30 30 30 27,00 0,22 0,004 5,94 0,11 6,05
Girdimangay | 35 20 30 21,00 0,22 0,004 4,62 0,08 4,70
Uciincii tozyiqli horizont
Tiiryancay 17 40 20 13,6 0,20 0,006 2,72 0,08 2,80
Goycay - - - - - - - - -
Girdimangay | 35 20 20 14,0 0,20 0,006 2,80 0,08 2,88
Gotirmo konuslari tizro comi: 40,47
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OIIEHKA ECTECTBEHHBIX PECYPCOB U 3AITACOB IIOJA3EMHBIX
BOJI HA TEPPUTOPUM TYPUAHYAU-TUPJIBIMAHYANMCKOI'O
MEXIYPEYbS ASEPBAHIKAHA

K.B.JJKAPAPJIHN
PE3IOME

Crarbs MOCBSIIEHA ONPEACNICHUI0 €CTECTBEHHBIX PECYPCOB M CTaTUYECKUX 3aracoB
TOJI3EMHBIX BOJI, PaCIpPOCTPaHEHHBIX HAa TeppuTopun Typuandyai-I upIbiIMaHIaliCKOTO MEXKITY-
peubst AzepbaiipkaHa. EcTeCTBEHHBIE peCypChl MOJI3EMHBIX BOJ| HUCCICAYSMOH TEpPUTOPUH
OIICHCHBI THJIPOJAMHAMHUYCCKUM K OaTaHCOBBIM MeToAaMu. [Ipu moMomy ruIpoAnHaMHYECKO-
TO METO/Ia OTIPEICIIEHBI ECTECTBEHHBIC PECYPCHI, KaK OTACIBHBIX BOJOHOCHBIX TOPU30HTOB, TaK
¥ KOHYCOB BBIHOCA pEK. YCTAaHOBIIEHO, YTO Ha MCCIEIYeMOH TEpPPUTOPHH €CTECCTBEHHBIC pe-
CYPCHI TPYHTOBBIX M HAllOPHBIX BOJ BMECTE B3ATHIX COCTABIAIOT 618,1 ThIC. M3/CyT., a obue
eCTECTBEHHbBIE PECYPChI, PACCUHTAHHBIC GATAHCOBBIM METOOM, COCTaBHIH 603,6 ThIC. M°/CYT.
CraTtudeckue 3amachl MOJA3EMHBIX BOJ UCCIEAYyeMON TEPPUTOPUU PACCUUTAHBI 10 O0BEMY H
BOJOOT/IAYM KaXKJOTO BOJOHOCHOTO TOPH30HTA B OTAEIBLHOCTH. Y CTAHOBJICHO, UYTO 00IIee KO-
JIMYECTBO MOJ3EMHBIX BOJ B BOAOBMELIAOUINX Noponax coctasiuser 40,47 mupa. M. Orenka
€CTECTBCHHBIX PECYPCOB U CTATUYECKUX 3aIacOB ITOJ3EMHBIX BOJ| [TO3BOJISICT IUIAHUPOBAHUE U
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OKOHOMHOC HUCIIOJIb30BAHUEC CYHICCTBYIOIIUX PECYPCOB U 3aI1aCOB, MPCAOTBPATUTL UX UCTOIC-
HHUEC U COXPAHUTDH DKOJOI'MYECKOC PABHOBECUEC Opr)KaIOIIIGﬁ CpeAabl.

KiioueBble ¢J10Ba: €CTCCTBECHHEIS PeCypcChl, CTATUYCCKUEC 3aIlacChbl, IOA3EMHBIC BOAbI,
FI/I,HpO,HI/IHaMI/I‘ICCKI/Iﬁ 1 0aJaHCOBEII METO/JbI, UCTIOJIB30BAHUE, TNTAHUPOBAHUE, SKOJIOT .

ASSESSMENT OF NATURAL RESOURCES AND REVERVES
OF SUBSOIL WATER IN THE TERRITORY BETWEEN
RIVERS-TURYANCHAY-GIRDIMANSHAY

J.V.JAFARLI
SUMMARY

The article was dedicated to the determination of natural resources and statiuc reserves
of subsoil water spread in the territory between rivers — Turyanchay-Girdimanchay. The
natural resources of subsoil water in the study area were calculated by hydrodynamic and
balance methods. Separate water — carrier horizons and natural resources of subsoil water
spread on river-bringing cones were determined by hydrodynamic method. It was determined
that the total natural resources of groundwater and pressure water is 618,1 min m*/day in the
study area. The total natural by balance method were 603,3 min m*/day. The static reserves of
subsoil water were calculated bas ed on the volumes of water-carrier horizons and Water-
giving ciefficients and determined that the total volume of the static reserves was 40,47 mlrd
m’. The wirk of research and assessment allow for the planning of use from subsoilwater,
efficient use from resouces, prevention of exhaustion of subsoil water resources and protection
of ecological balance.

Key words: natural resource, static reserve, subsoil water, bringing cone, hydrody-
namic and balance method, use, ecological balance, palnning.

Redaksiyaya daxil oldu: 19.11.2019-cu il
Capa imzalandi: 24.02.2020-ci il
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KOHCOJMUIAIIMU 3EMEJIb CEJIbCKOXO03SCTBEHHBIX
HA3HAUYEHMS ASEPBAHIVKAHA, HA IIPUMEPE
MEXAYHAPOJIHOI'O OIIBITA
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Lenvio cmamvu s615€MCsi paspabomra peKomMeHoayull no dManiocmu npoGeoeHus.
KOHCOMUOAUUU 3eMellb CelbCKOXO03AUCB8EHHO20 HA3HAYeHUs 8 A3epbaiidxcane Ha OCHOGe Ne-
PEV06020 MEACOYHAPOOHO20 ONbIMA. AHANU3, cucmeMamu3ayus U 0000ueHUe HAYUHbIX MpY-
008 OMEUeCMBEHHbIX U 3APYOEHCHBIX YUEHIX NO3CONUNU ONPEOCIUNb BO3MOICHBLIL NOPIOOK
npogedeHst KOHCOIuoayuu 3emens 8 Azepoaiiodicane u npedcmasums noopoOHYIO Xapakmepu-
cmuky kadxcooul cmaouu. B pezynbmame ucciedosanus 0Ly npeoiodceHvl ciedyioujue 0CHOG-
Hble 3Manvl KOHCOAUOAUUU 3eMelb: UHUYUUPOBAHUS, UHBCHMAPU3AYUU, NIAHUPOBAHUS, GHe-
OpeHus u 3axmouumensras. Kaxcoas us smux cmaouii paccmampusaemcs nociedo8amenbHo ¢
0060CHOBANUEM UX YelecO0DPA3HOCMU, NepeyHeM HeOOXO0OUMbIX MePONPUIMULL U 3eMaeyChl-
POUMENbHOU OOKYMEHMAyUll, npueedeHuem nPaKmuieckux npumMepos u3z pasHulx CMpan Mupa.
Yemanoeneno, umo xaxcoas sman npoyedypvl KOHCOIUOAYUU 3eMeNb OONNHCHA NPOBOOUMBCSL C
CobMI0OeHUeM NPUHYUNA OMKPLIMOCHUY, KOMOPbLL obecneyusaem npusieyeHue MAaKcu-
MAILHO2O KOAUYECTIBA 3eMIEeGLA0eIbYEs U 3eMIeNOIb306Amenell U 3auumy ux uHmepecos,
co30aem noaodcUMenbHoe OMHoOweHue obuecmed K nposedenuto Koncoauoayuu zemens. Co-
cmasnena cmpyKmypHo-102udeckas Mooeib npoyedypbl NpoGeoeHuUs. KOHCOIUOAYUU 3eMeilb
CeNbCKOXOZAUCMBEHHO20 HAZHAYEHUS, KOMOPAsl HA2AOHO Ompaxjicaem CmaouliHocms u mepo-
npusmus ee nposedenus. JJanvl pekomeHOayul 0 HeoOX0OUMOCIU 86€0eHUsL HOBOU 3eMAeYC -
POUmenbHol OOKYMEHmMayu no KOHCOIUOAYUU 3eMelb ¢ NOOPOOHBIM ONUCAHUEM UX COOepPIHCa-
Husl. AKMyanbHOCMb  OAIbHEUX UCCIe008aHUIl NPoYedypbl KOHCONUOAYUU 3eMelb Celb-
CKOXO3ANUCMBEHHO20 HA3HAYEHUsL 3AKTIOUACMCsl 60 6HEOPEeHUU 2UOKO20, NPOCMO20, IKOHOMUYe-
CKU 3D exmusHo20 u KOPOMKO20 NO 8pemeHU N00X00d K ee NPO8edeHUro.

KuaroueBble cjioBa: KOHCONMHIANMS 3eMElb, TOATOTOBUTEIBHBIX paboT, HHBEHTapHU3a-
LU 3eMeITb, IPOCKTA 3eMJIICYCTPOICTBA, ITAIBl KOHCOTHIAIINH, ITAITBI ITIAHUPOBAHHUS, 3aKITI0-
YUTEIBHOM 3Tall, epepactpeieIeHus 3eMelb.

IlocTanoBka l'lpOﬁ.]'leMl)l. B YCIOBUAX OTCYTCTBHA 3aKOHOAATCIBHOI'O
oOecrieyeHHs] U OIBITa MMPOBCACHUA KOHCOJUAAIHNUN 3EMCIIb CEIbCKOXO3SICT-
BCHHOI'O Ha3HAYCHHA B HAIIIC pecny6nm<e, Ha Halll B3I 6y21€T AKTYyaJIbHBIM
HCCJIICAOBAHUC MMOpAAKaA €€ IMPOBCACHUA Y IICPCAOBBIX 38.py6e)KHBIX CTpaH MHU-
pa, UMCIOIMIUEC TCOPECTUUCCKNEC 3HAHNUEC U HpaKTI/I'-IeCKI/If;I OIIBIT B 3TOM J€CJIC.
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AHa/IU3 NMOCJeIHUX HCCaeN0oBaHul U nmyOaukanuii. [Ipobiemam pas-
BUTHUSI KOHCOJUAALNN 3€MENb CEIbCKOX03HCTBEHHOTO Ha3HAUYEHUsI B CTpaHax
coro3a HezaBucuMbIX rocyaapctBa — (CHI') yneneno BHMMaHuMe B Tpynax
D.Caraiinak, B.Cemoukun, B.Kumouka [2], A.Maptsina [3], JL.Tkauyk [4],
A.Tpetsika [5], A.llIBopaka [6]. AHaITHU30M TIPOLIETYPHI MPOBEACHUS KOHCOJIH-
Jlaliy 3eMefb B eBponeickux crpanax 3anuManuch K.Eckunacen [7], S.Co-
nenn6epr [8], . Tomac [9], A.Butukaitren [10], M. Xapraurcen [11] u ap.

Ha ceroanst B COBpeMEHHOM Hay4HOH JTUTepaType Halle peciyOiuKe He
CYLIECTBYET HM OJHOM pabOThl MO KOMIUIEKCHOMY HCCIEIOBAHUIO IMOPSJIKA
IIPOBEJIEHUS KOHCOJIUAALNN 3EMEIIb CEIbCKOXO03SIICTBEHHOIO HA3HAYEHUS C JIe-
TaJbHBIM aHAIM30M Kaxaoil ee crtamuu. CymiecTByeT NEpBBIA TPEXJETHHM
onbIT npoekta PAO 1o okazaHnuo MUHUCTEPCTBY CEIBCKOI0 X03sicTBa Asep-
OaifxaHcKoil PecniyOnuku TeXHUYECKOM MOJAEPKKH BO BHEIPEHUU MPAKTUKH
KOHCOJIMJAIMK 3eMelb B cTpaHe. KoHeuHast Lienb MpoeKTa 3aKirydanach B pe-
UICHUH CTPYKTYPHBIX MPOOJIEM B CEIBCKOM XO3sICTBE, O0YCIOBIEHHBIX (par-
MeHTauuell 3eMenb, He (OPMAIbHOCTHIO U HEAKTYaJbHOCTHIO CBEACHUH 3e-
MEJIBHOIO KaJacTpa U YCTapeJoCThIO CEIbCKOXO3SHCTBEHHOW MH(PPACTPYKTY-
pbl. IMeHHO 3THM 00yCIOBIIeHa BaKHOCTh MPEAIaraéMoro HayqHoro ucceieso-
BaHUS.

®opmupoBaHue neJei crarbu. Llenpio cTaTbu sABIsSETCA pa3paboTKa
peKoOMEeHAaLUN IO CTaAUHHOCTH POBEJCHHS KOHCOJIUIAIMHN 3€MENb CEJbCKO-
XO3sICTBEHHOT0 Ha3HaueHHWsI B AzepOaiipkaHe Ha OCHOBE MEXIYHApOJHOIO
OTIbITA.

H3no0xxenne ocHOBHOro Marepuaja. Ha ocHOBe poBeAEHHOIO Uccie-
JOBaHMSI pabOT 3apyOEKHBIX YUEHbIX [3; 4] U MONOKHUTENHLHOTO UX MpaKTHYe-
CKOro omeiTa [7-15], mo HameMy MHEHMIO, NpOLELypa IPOEKTa 3eMIEy-
CTPOMCTBA MO KOHCOJMJAIUU 3€MEIIb CEJIbCKOXO3SUCTBEHHOTO HAa3HAYEHUS B
AzepOaiijkaHe J0JDKHA BKIIIOYATH CIEIYIOIIME OCHOBHBIE pabOTHI: MOArOTO-
BUTEJIbHYIO (MHULMUPOBAHKE), HTHBEHTAPU3ALIMIO, IIJIAHUPOBAaHUE, BHEAPEHUE,
3aBEpLIAIOIIYIO.

OcHOBHO¥H 3ama4eil nodeomogumenvHbix pabom 1o MPOBEICHUIO KOHCO-
JUIALNN 3€MENb CEIbCKOXO03HCTBEHHOTO HA3HAYEHMS ABIIETCS ONPEAEICHHUE
HacTosIIel He0OOXOIMMOCTH BO BBEACHUH 3TOI0 MEPOIPUATHSI U 0OOCHOBAHHE
HEBO3MO>KHOCTH HCIIOJB30BAaHUS IPYIHX 3€MIICYCTPOUTEIbHBIX MEPOIPHUATHH
JUIs 00ecrieueHnsl YCTOMUMBOTO CElbCKOX03IHCTBEHHOTO 3eMJICIIONIb30BaHUS U
Pa3BUTHSA CEIbCKUX TEPPUTOPUH.

Ha mnoaroroBuTenbHOM J3Tane ompenensiercs COONI0/IeHHEe OCHOBHBIX
MPEANOCHIIOK MO MPOBEIEHHIO (peann3alnn) KOHCOIUIAINH 3eMeb CeITbCKO-
XO3SIICTBEHHOI'0 HAa3HAYEHUsI, @ UIMEHHO: pacXojbl Ha OCYILECTBICHHE KOHCO-
JUIALNN 3€MEIb HE TOJDKHBI IIPEBBIIIATE [TOJIyYEHHOM BBITO/BI OT €€ peaan3a-
WU JJI KaKJ0ro 3€MJIEBIIA/ICHUS (3€MEIBbHOTO y4acTKa); KOHCOJIMJAIMS 3e-
MéeJb MHULMHUPYETCS 10 3a8BJICHUIO OT 3€MJIEBJIAJIENBIEB WIM OpraHa MCIOJI-
HUTEIbHON BJIACTH, MECTHOT'O CAMOYIIPABICHUS; KOHCOIUIAIUS 3EMENb JT0JIK-
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Ha YCOBEPIICHCTBOBATH CTPYKTYPY 3€MEJIbHBIX YYAaCTKOB (3E€MIICBIAJICHUI) H
CIoCcOOCTBOBATh HAJJICIKAIIEMY HCIOJIB30BAHUIO KAXKIOTO 3EMIICBIAJICHHS B
COOTBETCTBUU C €r0 IICJICBEIM HAa3HAYCHHEM; WHUITUUPOBAHUE KOHCOJUIAINH
3eMenb TpeOyeT corjacusi OONBIIMHCTBA 3€MIIEBIAACNBIEB (TOJIOCOB); IMOJIO-
KUTEIIbHOE pelIeHue (pa3pernicHne) MEeHTPATLHOTO OpraHa WCIOJHUTEIBHOM
BJIACTH, PEATU3YIOIIETO TOCYIapCTBEHHYIO MOJUTUKY B chepe KOHCOMUAAINH
3eMelb 110 pa3paboTKe U pean3aliy 3TOro MPoeKTa.

WNHuimaTopoM coCTaBlieHUsI TIPOEKTa 3eMJICYCTPONCTBA MO KOHCOIUIA-
LUU 3eMeNb CEIbCKOX03IMCTBEHHOTO Ha3HAUEHUs (Jlajee — MPOeKTa KOHCOJH-
JAIM 3eMeIlb) MOTYT BBICTYIATh: 3€MJICBIAAEINbIIbI, KOTOPHIM B COBOKYITHO-
CTH TPUHAJISKHUT TIPABO COOCTBEHHOCTH HA 3eMEJIbHBIC YIACTKHU, COCTABIISIO-
mme He MeHee 51 % oT miomaau TePPUTOPHH, MOANEKAIEH KOHCOTUIAIINN;
OpTaHbl UCIOJHUTEIBHON BIACTH, MECTHOTO CaMOYIIPABIICHUS WM OpPTaHU3a-
1Usl, IPEICTABIISIONIAs UX UHTEPECHI, KOTOPbIE MOTYT HE OBITh COOCTBEHHUKA-
MU 3eMEJTbHBIX YUaCTKOB, Ha KOTOPBIX MPEITOJIaraeTcs MPOBEACHHE KOHCOIH-
JAIH 3eMellb B CITy4ae 3allUThl OOIECTBEHHBIX HHTEPECOB.

MpsI cuWTaeM, 4TO HAa TIEPBOM JTAlle WHUIIMHUPOBAHUS COTJIACHE 3EMIIC-
BIaJenblieB, cocTaBistomux 51 % [16, c. 6-7] or miomaan TEppUTOpPUM, Ha
KOTOpOIl IpeamnoiaraeTcs MpoBeIeHNE KOHCOIUAINK 3€Melb, SIBISETCS J10C-
TaTOYHBIM. [[OCKONBKY TOJBKO MOCIE MOTYYCHHS TOJOKUTEIHHOTO PEIICHUS
(pa3perieHust) OT LEHTPAILHOIO OpraHa MCIOJHUTEIbHON BIIACTH, pEaIU3ylo-
HIETO TOCYIapCTBEHHYIO MOJIUTUKY B chepe KOHCONMUIAIUYN 3eMellb, Ha pa3pa-
00TKY M pealM3al{I0 3TOr0 MPOEKTa HAaYMHAETCs IMPOLEeCC KOHCOIUAALMH.
CrnemyeT 3aMeTUTh, YTO TaKOe pelIeHHe (pa3pelieHre) COOTBETCTBYIOIIETO
LIEHTPAJIBLHOTO OpTraHa WCIOJHHUTEILHOW BJIACTH MPUHUMAETCS HAa OCHOBE CO-
CTaBJICHHOTO OTYETa BO BpEeMs MOATOTOBUTEIBHOTO dTama MpH YCIOBUHU, YTO
HU OJIHA W3 CTOPOH, MIPHHUMAIOIIAsT YIaCTHE B KOHCOJIMIAIINH, HE TIOHECET HU-
KaKNX YKOHOMUYECKUX YOBITKOB.

3emJieBIaIeTbIIbI, KOTOPBIC BRICTYIAIOT HMHUIIMATOPAMHU MTPOEKTa KOHCO-
JTUAANNUN 3€MeNb, MOTYT MPEJCTaBISTh CBOM MHTEPECHl KaK WHAMUBUAYAIBHO,
TaK W KOJUIEKTHBHO, CO37aBas acCOUMANHI0 (pabouyro TpYITy) YYaCTHHKOB
KOHCONUIAINH 3eMeNb. ACCOIUAIUS YYaCTHUKOB KOHCOJIUJAIMHN 3€MeIbh MO-
JKET yTeM BBIOOPOB M30paTh COBET aCCOIHAIIMH U €€ PYKOBOIUTEIIS, KOTOPBIM
OyJIeT MpeACTaBIsATh UX UHTEPECH B TEYCHHE BCETO BPEMEHHU MPOBEICHUS KOH-
COJIUIAIMH 3eMelTb. B mampHElIeM K 9TOM acCOIUaIii MOTYT TPUCOCTUHATh-
Csl Ipyrue BTOPOCTENIEHHBIE MPECTABUTENN PA3TUYHBIX YUPESKICHUN WU Op-
raHu3aui (MCTIOJHUTEILHON BJIACTH, MECTHOTO CaMOYIIPABJICHHUS, HEroCyaap-
CTBEHHBIX OpraHW3alUid U T. 1.), KOTOPHIE 3aMHTEPECOBAHBI B MPOBEACHHUU
KOHCOJIMJAINK 3eMelb. Takke Ha 3TOM 3Tane MOXET OCYILIECTBIATHCS BHIOOD
KOHCYJIBTAHTOB ISl pa3pa0O0TKH MPOEKTa KOHCOIUAAIMNA U OTBETCTBEHHOM Op-
TaHU3AIMH 32 €T0 Pa3paboTKy.

KoHconupanust 3emMenb CenbCKOXO3SIMCTBEHHOTO HAa3HAYEHUS JOJDKHA
MIPOBOJUTHCS] B paMKax YeTKO YCTaHOBIIEHHOW TeppuTopuu. [lo Hamemy MHe-
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HHUIO, IPOCKTHAA TCPPUTOPUSA, IMMOAJICKAIIAsd KOHCOJINIAIIUN (HpOGKTHaH TCPpU-
TOpYsl KOHCOJIUAALMH), ONPENEISAETCS U 3aBUCUT OT 3a/1ay, YKa3aHHbBIX 3asBU-
TEJEM B 3asBJIEHUU Ha MPOBEACHUE KOHCOIUAALNU 3eMelb. [ paHUIIbI POEKT-
HOM KOHCOJHMIUPOBAHHON TEPPUTOPHH OTOOpa)xaroTcs Ha NpPEIBapUTEIEHOM
IUTaHE KOHCOJIMJIAIMK 3€Mellb BMECTE C yKa3aHHEM 3a7ad U MEpONpPUATHH, KO-
TOPBIE IJIAHUPYETCS OCYIECTBUTH B IPEJENIax 3TON TEPPUTOPHUH.

Jlis ostyueHust pa3peleHus Ha pa3pab0TKy MPOeKTa KOHCOIMIANHU 3€-
MeJlb MHHMLIAATOP WM MHULMATOPBI B LIEHTPAJIBHBIM OpPraH MCIOJHUTEIbHOU
BJIACTH, PEATU3YIOIIMI TOCy/apCTBEHHYIO MOJUTUKY B cepe KOHCOIUIAINU
3eMelb, JIOJDKEH MOAATh: 3asBileHUE (B KOTOPOM 00s3aTelIbHO YKa3bIBaeTCs
TUIT KOHCOJIMAAIUK 3€MEJIb, LCJIb, 3aa4u U MCPOIPUATHA €€ IPOBCACHUA, a
TaK)Ke NIEPEUEHb BJIAJIEIbLEB U M0JIb30BATEIEH 3€MENIBHBIX Y4aCTKOB, KOTOPBIE
MHULUUPYIOT Pa3pabOTKy MPOEKTa); MpeABAPUTENbHBIN IUIaH KOHCOJUIAINH
3eMeb.

[IpenBapuTenbHbII MJ1aH KOHCOJIUIAIUHN 3€MENb — 3TO KpyIHOMAacIITal-
HBIW TUIaH, COCTABIEHHBIM Ha OCHOBE OPTO(POTO WM TOMOTPaPUUECcKOro Iuia-
Ha, Ha KOTOPOM YCTKO 0T06pa>1<eHr,1 MIPOCKTHAad IrpaHula U Ijionajab TCPppUTO-
puu, nojexaiield KoHcoiauaauuu. lIpenBapuTenbHbI NIaH KOHCOJIMIALUU
3eMeNb JJOJDKEH BKJIK0YATh: OMMCAHUE TPAHUI] BCEX 3€MENbHBIX YYaCTKOB (3€M-
JIeBNAICHUI) U 3eMJICTIOIB30BAHUIN B IpeJieNiax MPOEKTHOH TeppUTOPUHN KOH-
CONMUAALMU C UX OTOOpa)KeHHUEM Ha Tonorpaduyeckoi WM KajacTpoBOW Kap-
T€; MEPEUYEHb BJIAJEIbIEB U NI0JIb30BaTENIEH 3€MENIbHBIX YUYAaCTKOB, UX IIpaB Ha
3€MJII0O, B T. Y. YCTAHOBJICHHLIC OI'PAHUYCHUA B HCIIOJb30BaHUH 3CMCIIbHBIX
Y4acCTKOB, 0OpEMEHEHUS NIPaB Ha HUX; XapAKTEPHUCTUKY KaUeCTBEHHOMN OLIEHKU
U COBPEMEHHOT'O UCIOJIb30BaHUS 3€MEIIb TEPPUTOPUH, MOUIEkKAIEH KOHCOIH-
JalUK; IpeJHa3HAaueHUE MTPOBEIECHUS KOHCOIUAMM: KOHCOIUIAIUS 3EMETIb-
HBIX YYacTKOB arpo(OpMHUpPOBaHUS; YIy4IIEHUE JOPOKHOW CETH B IMpeiaenax
KOHCOJIMUPOBAHHOW TEPPUTOPUH; NMPOBEACHUE MEIMOPATUBHBIX MEPOIpUs-
TUH; yIy4LIIEHUS] WIK PEKOHCTPYKLHUS O0OBEKTOB OOIIECTBEHHOTO (IIyOIHYHO-
r0) Ha3HAYCHUS; peaau3alus SKOJIOTHYECKUX U TPUPOIOOXPAHHBIX IIPOEKTOB C
0TOOpa’keHHEM Ha IUIaHE MECTOPACIIOJIO0KEHUS U TPAHUIL BCEX 3aIPOEKTHPO-
BaHHBIX MEPONPUATHI; MHPOPMALUIO O TOM, KaKuUe 3eMJICBIIAJCNbIbI, 3€M-
JIeTI0JIb30BaTEIH, FOCYJAPCTBEHHBIE OPraHbl, OPraHbl MECTHOTO CaMOYIIpaBiie-
HUsl OyIyT HECTH OTBETCTBEHHOCTH 3a MPOBEACHHUE 3allPOCKTUPOBAHHBIX Me-
pONIpUSATUI U YIpaBlIEHHWE, TEXHUYECKOE 00CIyKUBAaHUE, COAEpKaHHUe, yIyd-
LIEHWE M CTPOUTEIHCTBO 3aIPOCKTHPOBAHHBIX 00BEKTOB M MEPONPUSATHIL; 00-
LIUH TPOLEHT 00€33eMEeINBaHUs — NIPOLEHT, MOKA3bIBAIOILNM, CKOJIBKO 3eMJIe-
BJIAJICNIbLIEB TOTEPSIOT MM OTKAXYTCS OT MpaB COOCTBEHHOCTH HAa 3€MIIIO B
npenenax KOHCOJUAMPOBAHHOW TEPPUTOPUM B PE3yJIbTaTe MPOEKTHBIX MEpO-
npuATUil; WHPOPMALMIO O BO3MOXHOCTHU TPEAOCTABICHUS 00€33eMeJIEHHBIM
YJ4aCTHHKAM KOHCOJIMAAIIMU PAaBHOLICHHBIX 3€MCJIb B3aMCH YTPAUCHHBIX M3 3€-
MeJlb FOCYapCTBEHHOTO pe3epBHOrO (DOHIA WIIM 3€Mellb 3araca WU JECHEeX-
HOM KOMIIEHCAIMM; PacXobl Ha Pa3pabOTKy M PealHu3alUI0 IPOEKTa 3eMile-
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YCTPOMCTBA MO KOHCOJUJALMU 3€MEJIb CEIbCKOXO3SIICTBEHHOIO0 Ha3HAYeHUS,
pa3Mepsl BO3MOKHOM TOCYAApCTBEHHOW MOAJEPKKM U PACXOJ0B 3€MIIEBIIA-
JIeNbLIEB M WJIM 3€MJIETIONIb30BATesel; 0OOCHOBAaHHME MOJYyYEHUS BBITOJBI OT
MIPOBEACHUSI KOHCOJHMIAIUKN 3€MEeIlb; COCTABUTEINS NMPEABAPUTEIHHOIO IJIaHa
KOHCOJUIAINH 3eMeNThb, IPoLeaypy U rpaduk ero peanmsanuu [8; 10].

BaxHbIM TPUHIUIOM KOHCOJMJAIMK 3€MeNlb Ha MOJTOTOBUTEIBHOM
JTare BBICTyHaeT 00eCTeYeHe TJIACHOCTH (OTKPBITOCTH) MPOEKTa. DTO obec-
MeYMBAET MPUBJICUECHHE MAKCHUMAJIbHOIO KOJIMYECTBA 3EMJICBIIAICIBIICB 3EM-
JIeNO0ab30BaTENEN ISl y4acTHs B MPOEKTE KOHCOIUAAIMU 3€MENb U 3alUTy UX
HMHTEPECOB, CO3/1aeT MOJ0KHUTEIHHOE OTHOLIICHHE 00IIecTBa K POl ype KOH-
conuaanuu 3eMenb. TakuMm o0pa3zom, MHUIUATOP(BI) MPOEKTa KOHCOJUIAINU
3eMeNb JIOJDKHBI HE TOJBKO OMOBECTUTh Y€pe3 CpelICTBAa MAacCOBOM MHGOpMa-
LMY O Hayaje IUIAHUPOBAHMSI KOHCOJIUAALNU 3eMEb Ha ONPEEICHHON Teppu-
TOPHUH, a UMEHHO 0OHApOI0BaTh MPEABAPUTEIbHBIN TIaH KOHCONIUJAINU, HO U
Ha3HAYUTh J1aTy €ro OOLIECTBEHHOIO OOCYKIEHHUS C YKa3aHMEM KOHTaKTHOM
uHpOpMaLUu il OOpaIleHUs] 3aMHTEPECOBAHHBIX 3E€MJIEBIIAJICNBLIEB, 3eMIIe-
10JIb30BaTeNeH, TOCYyJTapCTBEHHBIX OPraHOB, OPraHOB MECTHOI'O CaMOYTIpaBJie-
HUsI, HETOCYIapCTBEHHBIX opranu3anuii u ap. CobitofeHne 3Toro NpUHIIKIA
MO3BOJISIET MOJYYUTh CO CTOPOHBI OOIIECTBEHHOCTH MUCHMEHHBIE 3aMEYaHUS
OTHOCHUTEJIBHO MPEIBAPUTEIBHOTO IJIaHA KOHCOJIUAALINY 3EMEITb.

[To pe3ynbraTam 00IIECTBEHHBIX 00CYKIEHUN MHUIUATOP(BI) 11O MPOBE-
JEHUI0 KOHCOJIMJALMK 3€MENb CEJIbCKOXO35MCTBEHHOIO Ha3HAUYEHUs U paspa-
OO0TYMK MPEIBAPUTENILHOTO MJIaHa KOHCOIMJIALIUU 3€METIb 110 CBOEMY YCMOTpe-
HUIO KOPPEKTUPYIOT IJIaH KoHconuaauuu. [IpeaBapurenbHblil 1aH KOHCOIH-
JAIK 3eMeNb SIBIsieTCs 00001AIONIMM U TJIaBHBIM 000CHOBaHMEM HEOOXOIH-
MocTu pazpabotku mpoekta [10, ¢. 31], Ha OCHOBE KOTOPOTO IIEHTPAIIBHBIN Op-
raH UCTHOJIHUTEIBbHON BIACTH (WK €ro TEPPUTOpUAIbHBIE OpraHbl), peaInu3yio-
IIUHA TOCYJapCTBEHHYIO TMOJMTUKY B chepe KOHCONUIAMU 3eMellb, paccMmar-
pUBaeT 3asBJICHHE HA OCHOBE IPE/ICTABICHHBIX JOKYMEHTOB U MPUHUMAET pe-
IIEHUE O MPEJOCTABICHUH WM HEMpeICTaBICHUH pa3pelieHus] Ha pa3padoTKy
MIPOEKTA 3eMJIEYCTPOICTBA [0 KOHCOIUIAINH 3€MENb CEIbCKOXO035HCTBEHHOTO
Ha3HAuCHMUS.

O npuHATOM pelIeHUH B MUCbMEHHON (popme nHpOpMUpPYIOTCS BCE Blla-
JIeNbIbl U TI0JIb30BATENN 3€MENIbHBIX YYacTKOB, BXOJSIIMX B KOHCOJIHMIUPO-
BaHHYIO TEPPUTOPHUIO, a Ha OPHUIMAIBLHOM BeO-caiiTe LIEHTPAJIbHOTO OpraHa
UCTIOJIHUTEJILHOW BIIACTH (WJIM €0 TEPPUTOPUATIBHBIX OPraHOB), pean3yIoIie-
ro rOCYAapCTBEHHYIO MOJUTUKY B chepe KOHCOTUAALNU 3EMEITb, pa3MEIaeTCs
KOMHSI TAKOTO PEILICHHS.

B ciydae nony4yeHus: OTpULIATENILHOTO PEIIeHUs Ha pa3paboTKy MPOeKTa
3eMJICYCTPONCTBA IO KOHCOJHMJIAIMHM 3€Melb WHUIMATOPBl JOJDKHBI MMETh
MpaBO Ha amneuIAIMOHHOE 00KalloBaHUE IO 3alllUTe WHTEPECOB JIUL, NMPUHU-
Maromux B Hel yuactue. [logaua amemnsauuu oOyclOBIMBAETCS HENpPaBUIIb-
HOCTBIO PEIIECHHUs IEHTPAJIbHOIO OpraHa HCIOJHUTENbHON BIACTH (WK €ro
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TEPPUTOPHUANIBHBIX OPTraHOB), PEATU3YIOIIETO0 TOCYJAapPCTBEHHYIO MOJUTHUKY B
cdepe KOHCOIMIAIMK 3eMellb, [0 MHEHHUIO JIuIa (JIUI]), MOAAOLIEro amnesuis-
LMOHHYIO Kan00y, UM B HEMPABUWIBHOM YCTaHOBJIEHUH (PaKTUUYECKHX 00CTOS-
TENbCTB J€J1a UJIU B HENPAaBUIBHOM IPUMEHEHUH 3aKOHOB. TOJIBKO IOCIIE 3TO-
ro 1eIeco00pa3Ho o0pamarhCs K BBICIIMM TOCYIapCTBEHHBIM OpraHaM M Cy-
JIaM.

OCHOBHBIM 3a/laHUEM UHEeHmapu3ayuy MPU MPOBEICHUH KOHCOIUAALNN
3eMelb SIBIIIETCS 00CeI0BaHIE TEPPUTOPHH, TOIEKAICH KOHCOMUAALINH, Ha
MpeIMET BBISIBICHUS IpaB Ha 3€MJII0 3€MJIEBIIAJEINBLEB U 3eMJIENOJIb30BaTe-
Jel, U ycTaHOBJIEHHE (PaKTUUECKOTO MCIOIb30BaHUS 3eMelb. Pe3ynbTaTsl HH-
BEHTapH3allul TEPPUTOPUH, MOJIeKAIIEeH KOHCOIUIALNH, TOJIKHBI ObITh Ipe-
JIOCTaBJIEHBl B (pOpME TEXHUYECKOH MOKYMEHTAllMH, KOTOpasl JOJKHA BKIIO-
YyaTh: CYLIECTBYIOIINNA KagacTpoBbli miaH (kapTy) (kak B ['epmanuu u Hunep-
naHjax) wim Tonorpaduyeckuii miuan (kak B LIBenun u @uHIAHANN), TOCTPO-
€HHBII ¢ moMoIIbio doTorpammeTpun uiu oprodorormnana [10, ¢. 36]; oro-
Opa’keHUe Ha IUIaHEe IPAaHUI] BCEX 3eMEJIbHBIX y4acTKOB, MMEH 3eMJIEBIAICIIb-
LIEB M 3€MJIEIOJIb30BaTeNel, 00BEKTOB MHPPACTPYKTYphI; ONMUCAHUE IpaB Ha
3eMJII0 (B T.4. OrpaHMYEHHH, OOpeMEHEHM, CEpBUTYTOB) C YKa3aHUEM 3€-
MeIbHOTro(bIX) y4acTKa(0OB) WM €ro YacTH, K KOTOPHIM OHU MPHUHA/UIEKAT; Ol-
peaeneHue TEPPUTOPUU C BAKHBIM IPUPOJOOXPAHHBIM WIIM 3KOJOTHYECKUM
3HaYEHUEM; IMPU HEOOXOAMMOCTH, MH(OPMALHIO O CTOMMOCTU 3EMENIbHBIX
yuactkoB [17, c. 37; 18, c. 94].

B ycnoBusix cynmiecTBoBaHMs aIeKBaTHOM CHUCTEMBI BeleHMs [ ocynapcT-
BEHHOT'O 3€MEJBbHOI0 KagacTpa U ['ocyaapCcTBEHHOIO peecTpa IIpaB Ha HEIBU-
KUMOE HMMYILECTBO M MX OrpaHMYEHUN BcAd HeoOxonumas MHGpopMauus Uis
MIPOBECHUSI MHBEHTAPHU3ALUN IPOSKTHON TEPPUTOPUH KOHCOIUAALUHN OepeTcs
U3 PEecTpoB ATUX CUCTEM. B ciyyae oTcyTcTBUS MH(GOPMAIIUU 110 OTAEIBHBIM
3€MEJIbHBIM Y4acTKaM MOTYT BBOJUTBCS JIOIOJHUTENIBHBIE MEPBI, HAIPUMED:
O0OBSBICHHS O HEOOXOAMMOCTHA CPOYHOTO OOpAIICHHS BIIAJICTBIIEB 36MEITbHBIX
Y4acTKOB B OpraH MECTHOTO CaMOYIPABIIEHHUS C LIEJIBI0O UX Yy4€Ta, BHECEHHUS
YTOYHEHHBIX JJAHHBIX B 3€MEJbHBIN PEECTp U PEECTp MpaB U Jp.

B cnyuae ecnm 3eMeNbHBII peecTp M peecTp IpaB M OINPaHUYECHUN HE
MOXKET NPENOCTaBUTh OOBEKTHUBHYIO, IOCTOBEPHYIO U TOJHYIO HH(OPMAIHIO
000 BCeX 3eMENIbHBIX YJacTKax B Mpejesax MPOEKTHOW TepPUTOPUHN KOHCOJIH-
Jaluy, 0053aTelbHO HEOOXOAMMO MPOBOJIUTH CHEIHATIbHOE CTaTHCTUYECKOE
HaOJI0IeHne — MHBEHTapU3aluIo 3eMenb. MIHBeHTapu3anus 3eMenb He UCKITIo-
YaeT MPOBEJCHUS JOMOJHUTEIbHBIX MEpP, HAPUMEP: MPOLEAYpPHI M0 MpHU3HAa-
HUIO 3€MEJIbHBIX YYaCTKOB «yMEPIIUM HACJIEICTBOMY; NIPOLIECC IPU3HAHNUS 3€-
MEJbHBIX YYaCTKOB OECXO3HBIMH («HUYEHHBIMUY); 0OBSBIEHHE O HEOOXOIH-
MOCTHU CPOYHOTO OOpallieHHs BIIAJENbIEB 3eMENIbHBIX YYaCTKOB B OpraH MecT-
HOTO CaMOYTIPaBJIEHUS C LEJIbI0 UX y4yeTa; M3rOTOBJIEHUS JOKYMEHTOB, yJO-
CTOBEPSIOIIUX TpaBa Ha 3eMebHBIN ydacTok(u), u ap. KoneuHo, mpu Takux
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YCJIOBHSIX TIPOLIECC MHBEHTAPU3AIMHN TEPPUTOPHH, TOJIEKAIICH KOHCOIHIa-
IIUH, 3aiiMeT OOJBIION MPOMEXYTOK BPEMEHHU.

Hrak, uHBEHTapu3auus TEPPUTOPHH, MOIJICKAIIEH KOHCOJIUIALNH, B
Tr000M CiTydae OJDKHA MPeIyCMOTPETh YTOUHEHHsSI MU OOHOBIICHHE JaHHBIX
Kak B ['ocymapcTBEHHOM 3eMeIBLHOM KaacTpe, Tak U B ['ocymapcTBeHHOM pee-
CTpe MpaB HAa HEIBMXKMMOE MUMYILIECTBO M UX OrpaHuueHuil. Pe3ynbrarsl mpo-
BEJICHMSI TAKOW MHBEHTAPU3AIMH JTOJDKHBI OBITH TIPEAOCTABIICHBI I OOIIeCT-
BEHHOCTH C 1IeJIbI0 O3HAaKOMJIEHUsI. HeloBONBHBIM 3eMIIEBIIICIbIAM U 3eMJIe-
MOJIH30BATEIISIM, 110 PE3YJIbTaTaM MPOBEICHHON WHBEHTAapU3aIuu, HE0O0X0IMMO
MPEeIOCTaBUTh OPUIMATFHOE MPABO HA 00XKAIOBaHHE PE3yJIbTaTOB €€ MPOBE-
nenus. O0xajgoBaHUE JOJKHO TMPOBOJIUTHCS B COOTBETCTBUHU C 3€MEJIBHBIM U
rPaKIAHCKUM 3aKOHOJATEIbCTBOM.

Criopsl 0 rpaHuUIaX 3eMeTbHBIX YYaCTKOB (3€MJICBJIAJICHUN ), TTPaBax cOO-
CTBEHHOCTU Ha 3€MEJIbHbIE YYaCTKU, UX CTOMMOCTU U JIPYyTUX IpaBax, MO Ha-
IeMy MHEHUIO, TOJDKHBI PEIIaThCs B Cy/IeOHOM TIOPSIKE Ha 3TAre MPOBEACHUS
WHBEHTApU3aIUU TEPPUTOPHUH, Moexale konconuaauuu. OnHako anus yc-
KOpEHHUS TPOIECAYPhl MTPOBEACHHUS KOHCOJMIAIUN 3€MENIb HE CIEAYyeT OTBEp-
raTb BO3MOXKHOCTb PEIIEHUS TaKUX CIIOPOB TEPPUTOPUATIBHBIMH OpraHaMu
lNoczemkanactpa u I'ocyaapcTBEHHON perucTpallMOHHONM CIIyKObI, KakK 3TO
BBeeHO B [lanuu, Ounnsuaun, [lIBeunn, @pannuu u Mcnanuu [19, c. 48].

OCHOBHBIMH 3aJladyaMU Ha 3mane NiIAHUPOBAHUs SBIIAECTCS TPOBEICHUE
OILICHKU 3€MeJlb B MpEAesiax TEPPUTOPUH, MOAJICKAIIEH KOHCOMUIALUHU, U pa3-
paboTka TuIaHa KOHCOJUJAIMU 3€MENb CEIbCKOXO3SIMCTBEHHOTO Ha3HAYCHMSI.
YronHOMOYEHHas] OpraHu3alusl Mo pa3padoTKe MPOoeKTa KOHCOJMMIALWU 3e-
MeJb, COBMECTHO ¢ Acconmanueit (pabodeil rpynmoi) y4aCTHUKOB KOHCOJIH-
Tl 3eMelb, OMpEeNeNsieT IeecO00pa3sHOCTh MPOBEICHUSI OICHKU 3eMeb.
Hampumep, ecnu xoHcommmanusi 3eMenb MPEAyCMaTPUBAET B OOJBITUHCTBE
0o0OMeH 3eMeNbHBIMH y4acTKaMU Ha OCHOBE apEHAHBIX OTHOIIEHUH, TO HEOOXO-
JTUMOCTH B TIPOBEICHUH OIIEHKH 3€MEJTb MOXKET U HE OBITh.

JleHexHasi OLEHKA 3€MENIbHBIX YYaCTKOB CEJIbCKOXO35MCTBEHHOrO Ha-
3HAYECHHS OOBIYHO MPOBOJMUTCS Ha OCHOBE MPUPOIHBIX CBOMCTB MouBhl. Ho Ha
CTOMMOCTb 3€MJIM KPOME €€ KaueCTBO, TAKXKE MOXKET BIUSATH €r0 MECTOIO-
JIO)KEHHE 0 OTHOIIEHHWIO K JIPYTUM 3€MENbHBIM YJ9acTKaM, JOPOKHOUM CETH,
HEHTpaIbHOU ycaab0e, XO3IHCTBEHHBIM COOPYKEHHSIM, PhIHKaM CObITa U Jp.
VYcnoBust o y4ery Takux (pakTOpOB JOKHBI YETKO ONMPEACISITHCS HOPMATHB-
HO-TIPABOBBIMU aKTaMU M0 KOHcoiMJauuu 3emenb. Hampumep, B ['epmanun,
O®pannuu, [IBenuun n Hupepnangax npu NpOBEIEHWH OLICHKH 3€MENbHBIX
YYaCTKOB CEJIbCKOXO3SIICTBEHHOTO HA3HAYEHHUS B YCIOBHUSAX KOHCOJIMJALUU
3eMeJTb YIUTHIBAETCS TOJIBKO €CTECTBEHHOE TUToopoaue mouBsl [ 10, ¢. 35].

[Ipn HEOOXOAMMOCTH, TaKkKe MOTYT HCIIOJNIB30BATHCS PE3YNbTATHI Jie-
HEKHOM OILIEHKH TPEIbUIYIINX JIET MPU YCIOBUM WX HAJIWYUSA B CHUCTEME 3€-
MEJIBHOTO KaJacTpa, Kak 3TO MpakTukyercs B ABcTpuu, Jlanuu, I'epmanumn,
Benrpun u ®pannmm [20, c. 121-125]. Cnenyer 3amMeTuTh, YTO JICHEKHYIO
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OLICHKY MO’KHO HE MPOBOJIUTH, €CIIM KaYeCTBO 3€Mellb B IIPe/Ienax KOHCOINUIH-
POBaHHON TEPPUTOPUU SABIIAETCA NOCTATOYHO OAHOPOAHOW. OJIHAKO MOTYT
MIPUMEHSTHCSI HE3HAUUTENIbHbIE KOPPEKTUPOBKU B CiIydae 3HAUUTEIBHOIO pas-
auuus B KauecTBe nmoyB. He cienyer 3a0bIBaTh, YTO B 3aBUCUMOCTH OT O0BEK-
TOB OLIEHKH NPU KOHCOJMJIALUU 3€MeIb MOXET MPUMEHAThCSA dKCIIepTHAs Je-
HEXHasl OLIEHKA 3€MENIbHBIX YYaCTKOB I10 YCTAHOBJIEHUIO PBIHOYHOM, @ HE HOp-
MaTHBHOM CTOMMOCTH.

JleHexxHasl OLleHKa 3eMeNb B MpeAesiax TEPPUTOPUH, MOJIeKAIEH KOH-
COJIUAALINU, JOJKHA OBITh JIETKO MOHSITHON M MPO3pAavyHOM JJIsl BCEX y4acTHH-
KOB KOHCOJIMJALIMK 3€MENb. Y TIOJTHOMOYEHHBIE JIMIA 110 IPOBEJCHUIO OLIEHKH
MIPE/ICTABIISAIOT PE3YJIbTaThl OLIEHKH Accouuanuu (paboueit rpymnme) no KoHco-
JAUALNN 3€MEIb 3€MJIEBIIAJIENbIIAM U BCEM JPYIMM 3aUHTEPECOBAHHBIM JIMIIAM
B BHUJI€ OTYETA U IJIaHa (KapThl) IEHEXHOW oleHKU 3emenb. [1o pesynbTaram
00CyX/1IeHUI BHOCSTCS OT/AEIbHbIC KOPPEKTUPOBKU B OTUET 10 OLIEHKE 3€MEllb,
KOTOpbIE BBIHOCATCS Ha 00IecTBeHHOe oOcyxieHue. Eciau 3emiieBnaaenbisl
HE COIJIACHBI C pe3y/bTaTaMU OLICHKH, OHU UMEIOT IIPABO MI0J1ATh alEJUIALHUIO B
LIEHTPAJIbHBIM OPraH MCIOJHUTEIBHON BIIACTH, PEATU3YIOLIUN TOCYIapCTBEH-
HYIO TIOJIUTUKY B cdepe MPOoBeIeHHs] KOHCOIUIAINN 3€MEIb U 3€MENbHBIX OT-
HOULIEHUH.

[Tocne npoBeneHUsl 1EHEKHON OLEHKU 3€MENIBHBIX YYaCTKOB B IIpesieax
MIPOEKTHON TEPPUTOPUH KOHCOIMJIALUU pa3padaTbIBaeTCs IUIaH KOHCOJIUIAINH
3€MEJIb CEJIbCKOXO3SIIICTBEHHOIO Ha3HA4YEHHUs, KOTOPBIN OINpPENEIsAeT: MECTO-
PacrnojoKeHUE HOBBIX 3€MENbHOrO(bIX) y4acTKa(oB); JOpPOT, MEIHOPATUBHBIX
CUCTEM M JIPYTUX UHKEHEPHBIX COOPYKEHMI; BO3MOKHBIE CHOC MJIM MECTA I1e-
peMelleHns 3JaHuil U COOpYKEHUI; J0JI0 00e33eMeIuBaHus — IUIOIIaab 3e-
MéeJb, KOTOPYIO 3€MJIEBIAEIbLBI TEPSIOT UIM OT KOTOPOM OTKAa3bIBAaIOTCS B
rpesenaax KOHCOJIHUIMPOBAHHON TEPPUTOPHH; PACUETHI [0 YMEHbBILEHUIO MpU-
ObUIM WJIM TIPOM3BOJICTBA CEJICKOXO3AHUCTBEHHOTO MPOAYKLIUHU BCIECIACTBUE
o0e33eMeNMBaHus; pPa3pabOTKy pas3IMYHBbIX aJbTEPHATUBHBIX PpEHICHUN IO
OLIEHKE PEHTA0ENbHOCTH U 3KOJOTMYECKHUX MOCIEACTBUM; 3eMeIbHbIC YUACTKU
oOmield COOCTBEHHOCTH M pPa3MEIICHUS BO3MOXKHBIX MECT OOIIECTBEHHOTO
MOJIb30BaHMS; YCTAaHOBJECHUS TPAHULl NPHPOJOOXPAHHBIX, JAHAMA(PTHBIX U
PEKpealMOHHBIX TEPPUTOPHUH (30H); CPOK MOIYICHHUS TTpaB COOCTBEHHOCTH Ha
HOBBIE 3€MEJIbHbIE YUAaCTKU; MHCTPYKIIUH 10 PETYIUPOBAHMIO MPaB COOCTBEH-
HOCTH | TIOJIb30BaHUS TPU Tepepacipeaesiennn 3emens [8, ¢. 9; 10, c. 36; 18,
c. 94].

Pa3paboTka ninaHa KOHCOIMAALNN 3eMENb MPEIIoiaracT KOMIIJIEKCHOCTb
B PELIEHUM Pa3JIMYHBIX BOIIPOCOB, MHOT'O CTAAUMHOCTh U TECHOE COTPYIHUYE-
CTBO MEXJIY 3€MIICBIAJENIblIaMU, 3€MJICTIONB30BATENSIMU U OKCIEPTAMHU U3
pa3HBIX OTpacjeil HApOJHOTO XO3sicTBa. Takke K y4acTHIO B COCTaBIECHUU
IJ1aHa, KPOME YYaCTHHUKOB KOHCOJIMJIALUU 3€MEIlb, MOTYT OBbITh NPHUBJICUEHBI
Jpyrue BasKHbIE TOCYJapCTBEHHbBIC YUPEKICHUS, €CIIM UX MPHUCYTCTBUE HEOO-
XOJIUMO JJIsl BBIITOJIHEHHUS MIOCTaBJICHHbBIX 33Ja4. VIMEHHO MOATOMY Ha 3aKOHO-
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JaTeJIbHOM YPOBHE HEOOXOAMMO 3aKPENUTh MOJI0KEHHUE 110 00ECIIEYEHHIO yUe-
Ta CYIIECTBYIOIIETO COCTOSHUS (MPOU3BOACTBEHHBIX YCIOBHUI) HCIIOIB30BAHUS
Ka)KJIOTO 3€MEJIbHOTO Y4acTKa KaKJIbIM COOCTBEHHUKOM IpU pa3paldoTKe Iia-
Ha KoHcosmmpauuu. Hanpumep, B ctpanax Llentpanbnoit u FOxHoi EBpomnsl,
I7IE ApEHJIHbIE OTHOILIEHHUS MOJYYUIN IIMPOKOE PacIpOCTPAHEHHUE, MJIaH KOH-
COJIMJAIMK 3eMeb B 00s3aTEbHOM MOPSIKE JOKEH YUYUTHIBATH WHTEPECHI
apenmaropos [20, c. 48-49; 21, c. 160].

[Ipouenypa cocraBieHus IjaHa KOHCOJUAALMU 3€MENb JOJDKHO HadM-
HaThCsl ¢ pabovero ceMuHapa, Ha KOTOPOM BCE 3aMHTEPECOBAHHBIE CTOPOHBI
00CYX/1al0T pa3IMyHble BAPHMAHTHI MPOEKTHBIX pemieHuil. [1o pezyabraram 00-
CY/KJIEHUM COCTAaBIIAECTCS NMPEIBAPUTEIBHBIN IIJIaH KOHCOJIMIALNK 3E€MENb, KO-
TOPBIN 3aTeM Takke 00CyXkJaeTcs Ha ouepenHol BcTpede. KommuecTBo Takux
BCTpEY SIBISIETCS HEOIPAHWYEHHBIM, U OHH JIOJKHBI IIPOBOJATCS, ITOKA y4acT-
HUKH KOHCOJIMJAIMK 3€MEJIb HE MPUIYT K COIJIacHIo.

CocraBieHHbII TJIaH KOHCOJIUJIALIUHU 3€METb 00s3aTeNIbHO BEIHOCUTCS Ha
00I11eCTBEHHOE O0CYX/IEHUE, B XOA€ KOTOPOrO YUMTBHIBAIOTCS 3aMEUYaHMs JJIs
pa3paboTKK OKOHYaTeIbHOro ero Bapuanta. [Ipouenypa yTBep>KIeHHS OKOH-
YaTeJbHOIO IUIaHA IO KOHCOJIMJALMU 3€MENb pa3inyHa B cTpaHax EBpoIbI.
Tak, B JlaHMM K TOJIOCOBaHUIO JTONYCKAETCs MOJOBUHA 3€MJIEBIIAJIENBIEB, KO-
TOpble 007a1aI0T KaKk MUHUMYM 2/3 MJIomaan TeppUTOPUH, TOUIeKAIIEH KOH-
CONUAALINU, U3 KOTOPBIX 2/3 TOJKHBI YTBEPAUTH IJIaH KOHCOIHMIALUU 3EMEIIb
[19, c. 49]. B [lopryranuu [uist yTBEp:KIeHUS TU1aHa TpeOyeTcs: OOJIBIIMHCTBO
rOJIOCOB 3€MJIEBJIA/IENbBLIEB, KOTOPBIE NMEIOT HauOOJIBIIYIO JTOJ0 HAjaorooOma-
raeMoi CTOMMOCTH CBOMX 3€MENbHBIX ydacTkoB [22, c. 212]. Ho nHaumbGonee
pacIpoOCTpaHEHHOM MPAaKTHUKON B CTpaHax EBpPOIBI SBIISIETCS yTBEPKICHHE
IIJIaHAa KOHCOJIMAALMH 3€MEJIb I10 PELICHUI0 OTBETCTBEHHOI'0 OpraHa 3a €€ IIpo-
BeJleHUE 0e3 BCSKOIo rojIoCOBaHUs, MPEABAPUTEIHHO BBICTYIIAB BCE 3aWHTE-
pecoBaHHble cTOpoHbI. Ho, Tak nnu MHaye, BO BCEX CTpaHaxX 3€MJIEBIIAIENbIIbI,
KOTOPBIE HE COIIACHBI C IUTAHOM KOHCOJIMJIALUH 3€MEb, ITOCIIE €r0 YTBEPXKIEe-
HUS UIMEIOT IIPAaBO 0OPaTUTHCS B CYI.

[lo Hamemy MHEHHIO, B yCIOBUSX A3epOaiijkaHa OTBETCTBEHHBIMHU 3a
COCTABJICHUE IUIAHA KOHCOJIUIALUU 3€MEIIb CEJIbCKOXO3AMCTBEHHOIO Ha3Haue-
HUS JTOJKHBI ObITh MH)KEHEPBI-3€MJIEYCTPOUTENIN BMECTE C 3€MJIEBIIAIEIbIIAMU
3eMJICTIONIb30BATENSIMU U, P HEOOXOAUMOCTH, C SKCIIEPTAMHU PA3TUYHBIX OT-
pacieil HapoAHOro xo3aKcTBa. Takas MpakTUKa sBiaseTcs HopMmon i ['epma-
Huy, lIBerun u Ouunanauu. XoTd ecTh U Apyrue BapuaHtel. Hampumep, B
Agctpun, lanuun, @panuuu n Hupepinangax IuiaHbl KOHCOJIMIALHAH 3€MEIb
pa3pabaTbIBalOTCsl KOMHTETOM IO KOHCOJIMAALMHU 3eMelb, a B baBapunm u
[IBeiinapun — acconumanueil 3emiieBnaaensieB. B VMcmanun 3a paspaboTky
IUTaHA OTBETCTBEHHBIN YaCTHBIA KOHCYJBTAHT 10/ HAOIIOIEHUEM OPTraHOB HC-
MOJHUTENTbHOU BinacTH [19, c. 49; 23, c. 149].

OCHOBHBIMU 3aJlauaMH 9Mana 6HeopeHUs SBISIETCS ONpeIeIeHUue TPAHHUI]
3€MEJIbHBIX YYacTKOB, MPUOOPETEHUs IPaB COOCTBEHHOCTH U IOJIb30BAaHUS Ha
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HOBBIE€ 3€MEJIbHbIE YYacTKH, YCTAHOBJIEHUE Pa3MEPOB KOMIIEHCAIMI U PEKOH-
CTPYKLHUsI CTPOMTENILCTBO MH)KEHEPHBIX ceTel. Bce m3MeHeHus B mpexpenax
KOHCOJIUJIUPOBAHHOM TEPPUTOPUN 3aHOCATCS B Oa3y nJaHHBIX ['ocynapcTBeHHO-
ro 3eMEJIBHOro KajaacTpa, I'ocynapcTBEHHOro peecTpa NpaB Ha HEIBHKUMOE
HMMYILECTBO U JPYTUX TOCYJapPCTBEHHBIX PEECTPOB CTPAHBI.

B nawane smana 6Hnedpenus, B COOTBETCTBUHU C MPEIYCMOTPEHHBIMU
IJJAHOM KOHCOJIMJAIMK 3€MEeNIb MEPONIPUSATUSIMU, COCTABIISIETCS] TOUHBIN TUIaH
HOBOT'O 3eMJIeyCTpOICTBa (IJIaH mepepacnpeaenaceHus 3eMmenb). [lnan (kapta)
nepepacnpeieNieHus 3eMelb — 3T0 rpaduueckoe U300pakeHue KpyrmHOro mac-
mraba, KOTOpPOE COACPKUT U OTOOpakaeT UMEHa 3eMJIEBIIAIETIbIIEB, UX MIPaBa,
HOBBIE 3€MEJIbHBIC YUaCTKHU (3eMJIEBIaIeHUs) U, IPU HEOOXOAUMOCTH, (pUHAH-
COBbIE MEXaHU3MBI IepepacnpezeneHus 3eMenb. KpynmHomacmTaOHbIA T1aH
(kapTa) mepepacnpeneseHnus 3eMeIb MOXKET ObITh COCTABIIEH HA OCHOBE KPYII-
HOMAcCIITaOHOTO Tomnorpaduyeckoro miaHa (KapTbl) WIK KPYTHOMACIITAOHOTO
oprodoromiana. Kak moka3pIBaeT OMNBIT €BPONENHCKUX CTpaH, COCTaBJICHHE
IUTaHa TepepaclpesiesieHnss 3eMellb SIBISETCSl Haubosiee Ba)KHBIM BHJIOM €S-
TEJBHOCTH B MPOIIECCEe KOHCOIUIAIUH 3€MENb CEIbCKOXO035HCTBEHHOTO Ha3Ha-
yeHus [ 8, c. 10].

[lepen coctaBiieHHEM TaKOro IUIAHA UHXKEHEP-3€MJICYCTPOUTENb MPOBO-
JUT TOAPOOHBIE 0OCYKICHHS CO BCEMH 3€MJIEBIAIEbIIAMU C LIE€TIbI0 YCTAHOB-
JeHUs] UX TMOKeJTaHWM U TpeOOoBaHUI MO JalibHEHIIEMY CEelIbCKOXO035HCTBEH-
HOMY HCII0JIb30BAHNIO HOBBIX 36MEJIbHBIX YUAaCTKOB U UX pacnpenenenuo. [lo-
Clie MPOBEJIEHHBIX BCTPEY OH pa3palaThiBaeT MpeaABapUTENbHBIN IUIaH Hepe-
pacnpeneseHus 3eMelb U MPEACTABIAET €ro Ha PacCMOTPEHHE YYaCTHHKaM
KOHCOJIUJAIIH 3EMEITb.

VIMeHHO IIpH COCTaBJIEHUHU IUIaHA MEPEPACIIPENEICHUS 3EMENb OINpeEc-
Ast0Tcsl (PMHAHCOBBIE 0053aTEIbCTBA YYACTHUKOB KOHCOJIMJAIMK, @ UMEHHO:
pacrpesielieHue 4acTH pacxoA0B, KOTOpPbIE JOJDKHBI OBITH OIJIAu€HBl 3eMJie-
BJIaJIENIbLIAMU; MPONOPIHOHATIBHOE pacHpe/ieieHue NPUObLTH MEXIY 3eMJIEeB-
JajeNblaMi OT BHEAPEHHsI KOHCOIMIAIMU 3€Mellb; YPEryIHUpOBaHUs APYTHX
PacxooB, CBSI3aHHBIX C MPOIIECCOM IepepacIpeieeHHs 3eMelb; BO3MEILEHUE
yOBITKOB MOCTPAAABIIUM OT MPOLECCa KOHCOIUIAIMU 3EMEb.

KoHnconupanust 3emenp J0KHA MPOBOAUTHCS C 00SI3aTENBHBIM COOIIIO-
JICHUEM NPUHIUNA SKBUBAJEHTHOCTU WJIM CyppOTaTHOCTH (aHri. Surrogate
principle) [8, c. 34; 12, ¢. 9; 13 c. 25]. CornacHo 3TOMY NMPUHIIUITY OIICHKA TIe-
pepacnpeieieHHbIX (M3MEHEHHBIX) 3eMEIbHBIX YYacTKOB (3€MeNIbHOM coOCT-
BEHHOCTH) Oy/IeT MPOBOJAUTHCSA B OTHOLIEHUU JApyT Apyra. To ecTb CTOUMOCTD
3eMeNbHOTO(bIX) yyacTKa(OB) BiIa/ieNblla HE JOJKHA CTaTh HUXKE MOCIIE TPOBe-
JIEHUsT KOHCOJIMJAMKA 3eMelb. TakuM o0pa3oM, CTOMMOCTH TpaHC(HOpPMHUPO-
BAaHHBIX 3€MEJIbHBIX YYaCTKOB JJOJIKHA PABHATHCSI CTOUMOCTH 3€MEJIBHOTO y4a-
cTka(oB) A0 Ux TpaHchOpMaIU, U HU OJUH U3 3€MJICBIIACIIBIICB HE JOJKEH
MOHECTH SKOHOMHYECKUX ((PMHAHCOBBIX) MOTEpb. B ciyyae ecnu CTOMMOCTh
3€MEJIbHBIX YYaCTKOB OKa)KETCsl HM)KE MEepBOHAYAIbHOW, TO Pa3HUIIA MOXKET
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OBITH BO3MEIIIEHA ITOCPEACTBOM IPEIOCTABICHUS 3€MJICBIIACIIBIy KOMIIEHCA-
IIUH, KaK B JCHEKHOW, TaK U HATypalIbHOU hopme.

OcCHOBHBIM TpeOOBaHHEM IEpepaclpeieNieHnuss 3eMeJb SIBISIETCA €ro
MPOBEICHUE TOJIKO MOCIIE IEHEKHOM OLEHKH 3€MeJb. DTO MO3BOJISIET YCTAHO-
BUTHh JCHEXKHYIO OIIEHKY IepepacipenesieHHbIX (TI0/IeJICHHBIX) 3eMeIbHBIX
Y4acTKOB, KOTOpas 3aTeM OyJeT YYHUTHIBATHCS IJIs OOecredeHus MpUHIUNA
SKBUBaJIEHTHOCTH. Ha mpakTuke coO0[eHNE TPUHIIMIIA SKBUBAJICHTHOCTH
MOJKET OCJOXHSTHCS OOCTOSITENILCTBAMHU, KOTJAa TOMOTpadUyecKue YCIOBHUSA,
HaJU4YMe MHOTOJICTHUX HACAXICHUN U MEITMOPATUBHBIX CHCTEM OTPAHUYHUBAIOT
(hopMUpOBaHHE HOBBIX 3eMEIbHBIX YYACTKOB. Takue CIOKHBIE YCIOBHS BBI3bI-
BaIOT HEOOXOIUMOCTh JTIOMYCKaTh OTKJIIOHEHHUS B SKBUBAJIEHTHOCTHU 3E€METBHBIX
YYaCTKOB IPU MPOBEIECHUU KOHCOIUAALMH 3€MENb C LEJIbI0 MPEeI0TBpALCHUS
JIOPE3KOB 1 OTPE3KOB B BHUJI€ HEOOJIBIIINX yIACTKOB.

Tak, B OTIENBHBIX CTPAHAX YCTAHABIMBAIOTCS OINpPEAEIICHHbIE MPOLICHT-
HBIE OTPAaHMYCHHUS O JOMYCTUMOMY YPOBHIO Takoro otkioHeHus. B Humep-
JaHAax ¥ beabrum OTKJIOHEHMs] HE MOTYT IpeBblmath 15 % oT oueHouHOU
CTOMMOCTH 3eMeNIbHOTO y4yacTka, Bo ®pannun — 10 % OoT moceBHOM TIoman
3emuieBnanenust win 1% ot pasmepa noxona. B llIsenuu u 'epmanuu He cy-
IIECTBYET YCTAHOBJIEHHBIX UETKHX OTPAHWYEHUN MO JTOMyCTHMOMY OTKJIOHE-
HUIO, HO KakK MOKa3bIBaeT IpakTuka, B [lIBenuu oueHoOYHass CTOUMOCThH 3€-
MEJTIBHBIX y4YaCTKOB (3€MJIEBIAJACHUS), TPEIOCTABIECHHBIX TOCIE MPOBEIACHUS
nepepacnpeesieHus 3eMellb, He MPEBBIIIAeT 5 % CTOMMOCTH y4yacTKa 0 mepe-
pactipenenenusi, a B ['epmanun He MOXKeT ObITh HUXKE 6—7 %. B Ounnaaaun
JUISL YCTICIIHOTO TepepaclpeieNiCHUs] 3eMelb 3eMIICBIAICIbIY MOXKET OBITh
npeaocTaBieHo MakcumyMm Ha 10 % mensbine win Ha 20% O0bIIe TOTO, YTO OH
HMeJT 10 KOHCcoNuaanuu 3emens [20, c. 125-129].

BenmuunHa OTKIIOHEHUH B IUIOMIAAM 3€METBHBIX YYaCTKOB TAK)KE MOMKET
3aBUCETh M OT II0A0poaus mouB. Ecim 3emiieBrafenbily AOCTAIUCh 3€MIIU
XYIIIEr0 Ka4ecTBa, YeM €ro OBIBIIME 3eMJIM, TO Il OOECIeYeHHs] SKBUBA-
JIEHTHOCTH IUIOIIA/Ib NMPEAOCTABICHHBIX €My 3€MeNb MpU MepepacupeieICHun
JIOJDKHA OBITH COOTBETCTBEHHO OOJIBINIE TUIOMIAJM €T0 MPEXHUX BiageHui. U
Hao0o0poT. Takum 0Opa3oM, AOMyCKAeTCsl YMEHbIIECHUE TUIOIMIAIU 3eMEIbHOTO
y4acTKa MPH OTHOCHUTEIBHO JIYYIIeM IUIOJAOPOJWU TOYB M YBEIWYCHHE TMPHU
0osnee HU3KOM. TpyaHOCTH, CBSI3aHHBIC C JEHEKHON OIICHKOW 3eMejb, MOTYT
pemaThCsl IMyTeM MPUBJICUYEHUS B COCTaB pabodveil TPyNIbl MO KOHCOJIHIAINN
3eMellb HKCIEPTOB MO MPOBEJICHUIO TAKOW OLIEHKH WJIM 3KCHEPTOB CEIBCKOTO
xo03sicTBa (Kak B ['epMaHuWM), WM JUIEH3UPOBAHHBIX HH)XCHEPOB-3EMIIC-
YCTpOUTENEH U JBYX JOBEPEHHBIX JIHI], MOJb3YIOIIMNXCA YBA)KEHUEM UJICHOB
oOunb! (Ounnauaus u Hseuus) [20, c. 121].

Bomnpekn mnpuHIMOY SKBUBAJEHTHOCTH, I€pEepaclpeiesieHue 3€eMellb
TaK)K€ MO3BOJIIET HE TOJBKO COXPAHSTH TY )K€ CTOMMOCTH 3€MEJIb OTACIbHBIM
3eMJIEBIIA/IENbLIAM MIOCIIE PeaIM3allii IPOEKTa KOHCOIUAAIMN, HO U YBEIHYH-
BaTh IUIOMIA/Ib CBOETO 3EMJICBJIAJICHHS. JTO KacaeTcsl CIydaeB, KOTJa TOsB-
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JSIOTCST CBOOOJTHBIC 3€MJIM B PE3YJIbTATe PEHICHUS OTICIBHBIX 3eMJICBIIAICITh-
1IEB OTOWTU OT BEIEHUS CEIbCKOXO3SHUCTBEHHOU NesTenbHOCTH. [loaTomy cy-
IMECTBYET BO3MOKHOCTb YaCTHUYHOI'O MJIM IMOJIHOI'O BBIKYIIA TaKUX 3C€MCJIbHBIX
y4acTKOB, 4YTO TO3BOJIAET OoJiee pAIMOHAIBHO YIOPSIOYUTH 3E€MENbHBIC
y4acTKH (3eMJICBJIQJICHHS) B TIpeieaX KOHCOJIUIUPOBAHHOM Tepputopun. Tak-
K€ B OTJIEIBHBIX CTPAHAX YBEIMUYEHHUE MOCEBHBIX TUIONIACH 3eMIIeBIaIETbIIA,
KOTOpBII\/’I MNPUHHUMACT Y4aCTUC B KOHCOJIUAALUMH, MOXKCET IMPOUCXOJUTH 3a CUCT
CHEIHMALHOTO 3eMeNbHOro (hOHAA, MPeJHA3HAYCHHOTO U pealu3alliu Mpo-
€KTOB KOHCOJIU/IAIINH.

[Tocrne yperynupoBaHHs BCEX BBIIICTIEPEUMCICHHBIX BOMPOCOB TUIAH
(kapTa) mepepacrpeesicHus] 3eMellb YTBEPKIAeTCs OTBETCTBEHHBIM OPTaHOM
3a MPOBEACHHE KOHCOIHUIAIMU 3eMeIb CEeIbCKOX03iCTBEHHOTO HA3HAYCHHMSI, a
BCC, KTO HC COINIAaCHBI C PCHICHHUEM, NOJDKHBI MMCTH IMPAaBO Ha alCIIAIHWIO.
CrnenyeT 3aMeTUTh, YTO MPOIECC PEKOHCTPYKIHUU CTPOUTENHCTBA OOBEKTOB
UHQPACTPYKTYpPhl U HWHKEHEPHBIX CETell MPOMCXOAUT OJHOBPEMEHHO C IpO-
1IECCOM Tepepacipeie]ICHIs 3eMeb.

Ilepen HauamoM 3aKJIFOYMTEIBHOW ATana MPOBEACHUS KOHCOJIMAAIUU
3eMelb CeIbCKOXO3SMCTBEHHOTO HAa3HAYeHUS Bce O(QUIIMATbHBIC JOKYMEHTHI
(TEXHUYECKHI OTYET MO MHBEHTApU3alMU KOHCOJIHIAWPOBAHHON TEPPUTOPHH,
TEXHUYECKass JOKYMEHTAIMs MO JCHEKHOH OIICHKH 3eMelb, IJIaH KOHCOIU-
Tl 3eMelb, TUIaH Tepepactpe/elieHnus 3eMelb W MepevYeHb (PUHAHCOBBIX
00513aTeNLCTB) HEOOXOIUMO OJHOBPEMEHHO OOHAPOA0OBATh JIJIsl OOIIECTBEHHO-
ro KOHTPOJISI U YCTAHOBUTB CPOK NOJIaYU BO3PAKEHUM.

Ha 3axnrouumenvnom smane npoeKkTa KOHCOIHIALNN 3eMEIb CEIbCKOXO-
351ICTBEHHOI'0 Ha3HAUYEHHUs MPOBOJASITCS TPU OCHOBHBIX BHJa pabOT: perucrpa-
1IMs 3eMETbHBIX YYaCTKOB, IEPEHOC MPOEKTa B HATYPY U (PMHAHCOBBIE PAOOTHI.

PaGoTbl Mo perucTpanuy HOBBIX 3€MEJbHBIX YYacCTKOB IpeaycMaTpuBa-
I0T: TIPOBEJICHUE KAAACTPOBBIX ChEMOK BCEX HOBBIX 3€MEJIbHBIX YYaCTKOB; 3a-
KITFOUCHUE MEXTy 3eMJICBJIaICIbIIaMK U 36MJICTIONB30BATEIISIMA HEOOX OIMBIX
TPa)KTAHCKO-TIPABOBBIX C/IEJIOK; PETUCTPALIMIO TOTOBOPOB U 3€MEIbHBIX y4acT-
koB B ['ocymapcTBEHHOM 3eMEIIbHOM KaJlacTpe W ['0CyaapCTBEHHOM peecTpe
MpaB Ha HEJIBUKMUMOE UMYIIECTBO U APYTUX HEOOXOAMMBIX pPEEecTpax; HM3ro-
TOBJICHUEC U ITOJIYYCHHUEC JOKYMCHTOB, TIOATBCPIKAAOIINX IIpaBa COOCTBEHHOCTH
Y TOJBH30BaHUS 3eMEIbHBIMU y4acTKaMH; OOHOBIIEHHE WHACKCHBIX KaJlacTpo-
BBIX M JIPYTUX KapT (IJIAHOB); TapAaHTHPOBAHKE M OXPaHA MPaB COOCTBEHHOCTH
Y TIOJIb30BaHUSI HA HOBBIC 3€MEJIbHBIC YYACTKHU; YCTAHOBIIEHUE OTBETCTBEHHOM
OpraHW3aIy 3a YMNPaBICHHE W OOCITYXHWBaHHE OOBEKTaMHU OOIICCTBEHHOTO
Ha3HAYEHUS.

PaboThI 10 TIepeHOCY MPOEKTa KOHCOJIUIAIMH 3eMeNb CEIbCKOXO03SHUCT-
BEHHOTO HA3HAYCHHS B HATYPy OXBATHIBAIOT: KaJaCTPOBbIE CbEMKH M yCTAHOB-
JICHHE TPaHULl B HaType (Ha MECTHOCTH) HOBBIX 3€MEJIbHBIX YYaCTKOB; CTPOH-
TEIHCTBO MH)KCHEPHBIX CETEH; MPOBEACHUE MPUPOTOOXPAHHBIX MEPOIIPHUITHIA,
oOpereHune nmpaB COOCTBEHHOCTH (IT0JIb30BAHMSI) Ha HOBBIE 3€MEIIbHBIEC YIaCTKH
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coOCTBEHHUKAMH (TIOJIb30BATEIIIMH) M HEMOCPEICTBEHHOE MX HCIOJIb30BAaHUE
B COOTBETCTBUY C HHIUBUAYAIbHBIMU COTVIAIIECHUSAMM.

®uHaHCcOBbIE pabOTHl MO MEPEHOCY MPOEKTa KOHCOJIUAALMU 3€MENb B
HaTypy IpelyCMaTpUBAIOT: YIIPABIECHUE IIPOEKTOM B COOTBETCTBHH C OIpEAC-
JIEHHBIMU (PMHAHCOBBIMHU 00S3aTEIHCTBAMU; OIUIATY JACHEKHBIX 00s3aTEIbCTB;
BBIMJIATY IPYTUX (PMHAHCOBBIX 3aTPAT; YIUIATy CyIEOHBIX PACXO0B.

[lo Hamemy MHEHUIO, MCKOBBIE 3asBIIEHUS M >Kal00bl, OTHOCHTEILHO
NPUHATBHIX PELICHUH MO KOHCOJUAALMHU 3eMellb 11eIeco00pa3Ho CHayala pac-
CMaTpUBaTh B TEPPUTOPUATHHOM OpraHe, a 3aTéM B LIEHTPAJIbHOM OpraHe Hc-
IIOJIHUTENIBHON BJIAcTH, OTBETCTBEHHOM 3a €€ IpoBeleHue. Takas IpakTuka
ucnoinbzyercss Bo ®panuuu, ['epmanun, Hunepnangax u Mcecnanuum [8, c. 38].
OKoHYaTeNbHOE PEIICHNE OTBETCTBEHHOI'O OPraHa BJIACTH 3a ITPOBEJICHUE KOH-
CONMUAALIMM 3€MEb MOXET ObITh 00’KaloBAaHO B MECTHBIX CyJax IMEpBOHM WH-
CTaHIMK (Hampumep, Kak B Hunmeprnangax), a Takke XO3SMCTBEHHBIX (HAIMpH-
Mep, kak B Dunnaamuu, ['epmanum u I[lIBeruu) W MECTHBIX aJIMUHH-
CTpaTUBHBIX cyaax (Hampumep, kak Bo @pannuu u Mcnanun). Kak ormevaer
S. M. Uxoy [16, c. 13], B OCHOBHOM CITOPHI O pe3ybTaTaX KOHCOJIHIAINH 3€-
MeJIb pPAacCCMATPUBAIOTCS HA TPEX pPAa3INMYHbIX aJMUHUCTPATUBHBIX YPOBHAX
(TeppuTOpHabHON OOIIMHBI, pailoHa M 00JaCTH) 10 CyAeOHOTO pa30oupaTeshb-
CTBa, a TOJIBKO IIOCJIE€ 3TOrO B CyJIaxX pa3jIW4HbIX MHCTAHIUH (KaK MpaBHIIO,
MEpBBIX JBYX MHCTaHIMI). KoHeuHo, Takoil MHOTOATANHBIN Mpoliecc 00xao-
BaHUsI HEJb3s Ha3BaTh SKOHOMHUYECKHU P PekTHBHBIM. K TOMY e OH yBenuuu-
BaeT CPOK peasin3alliy mpoekTa KoHcoauaauuu 3emenb. Ho, kak ormeuaert I1.
K. Ckaii [19, c. 49], Ha npakTHKe TPeXypOBHEBBIM MOPSI0K 00KATOBAHUS pe-
UICHUHM 10 KOHCOJIMJAIMK 3€MElb SIBIISIETCS JOCTaTOYHBIM JJisi 00ecredeHus
PaBOBOM 3alIUTHI 3eMiieBNaaenblieB. O0sM3aTeIbHO HEOOXOAUMO YCTAaHOBUTh
OTpaHUYEHUSI CPOKOB aIEJUISIIMOHHOTO O0O0’KalOBaHUSl PEUIeHHs] MO0 KOHCO-
JUJAIMM 3€MeNb ToCce ero O(pUIMANBHOrO OMYOJUKOBaHHUA. DTO CBSI3aHO C
TEM, 4TO MPOEKT MO KOHCOIUAALNU 3€MEb HE MOXKET ObITh BHEIPEHHBIM, TIOKa
CYLIECTBYIOT NIPETEH3UN OTHOCUTEIBHO €TI0 COAEpKAaHUA. AIMUHUCTPATHBHAA
00paboTKa MCKOBBIX 3asBJICHUI M kaj00, a COOTBETCTBEHHO U PELICHUN IO
HUM, HE JIOJDKHA IPEBBIIATh 0ojee TpeX MECSIEeB, MOCKOIbKY cyaedHoe pac-
CMOTpEHHE JIeNT MOKET 3aHSITh HAMHOI'O OOJIbIIIE BPEMEHU U CTOUTh HAMHOIO
nopose. CyllecTBYIOT ABa BapHaHTa YMEHBIIEHUS ATHX PACXOJO0B: MEPBBIA —
CO3JJaHUE CIICIMATIBHBIX CYJIOB MO KOHCONMWAAIuu 3emenb [24, c¢. 185-186];
BTOpOH — yOeXIaTh 3eMJIEBIAJICNbIEB (3eMJICTIONb30BaTeNei) He 00paIiaThCs
B CYJ, €CJIM MPEIMET CIOopa HE3HAYUTENIEH, YTO Oy/IeT CrIocoOCTBOBATh yCHJIe-
HUIO pabOTHl aIMUHUCTPATUBHONW 00PaOOTKH.

Uro ke KkacaeTcs pacxo0B Ha MPOBEACHUE KOHCOJIUIAINH 3eMEeNlb, TO UX
MO’KHO pa3JIelUTh Ha JABE IPYIIIbL:

1) pacxozpl, CBS3aHHbIE HEMOCPEACTBEHHO C MPOLEAYPON MIIaHUPOBAHUS
IIPOBEJCHUS KOHCOJIMJALUY, BKJIIOYas aJAMHHHUCTPATHBHBIE 3aTPAThl OTBETCT-
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BEHHBIX OpPraHoOB Ha €€ IUIAaHMpPOBaHHE, HallpUMep 3apaboTHas IjiaTa, apeHjaa
MOMEIICHUM U T. 11.;

2) pacxonbl Ha MEPEHOC MPOEKTa MO0 KOHCOIHMJIALUU 3€MENlb B HaTypy,
HarpuMep, CpeACTBa Ha YIY4IIEHUE TOPOXKHOM M JPEHaKHOH CETH, 3aTpaThbl
Ha TMPOCKTUPOBAHUE W CTPOUTEITHCTBO IAPYTHX MEPONPHATHH, CBA3aHHBIX C
MIPOEKTOM KOHCOJIMIALMH, PACXO0/Ibl HA YCTAHOBJIIEHUE TPAHUIL 3€MEIbHBIX y4a-
CTKOB B HaType (Ha MECTHOCTH) U T. 1. [8 , c. 38].

EBpomneiickuil OnbIT MOKa3bIBAET, UTO 3aTPAThl HAa MJIAHUPOBAHUE IMPOIIE-
Jypbl KOHCOJUJAIMK 3€MEeJb MOJIHOCThIO WJIM YaCTUYHO (PUHAHCHUPYIOTCS 3a
cuet ['ocynapctBenHoro Oroxera, oT 50 % g0 100 % B 3aBUCHMOCTH OT CcTpa-
HbI. 3eMJIeBIaAeNblbl (3€MJIENOIb30BaTENIN) OIUIaUMBAIOT PACcXOJbl, CBSI3aH-
HbIE C peald3aluell MpoeKTa, HO ISl 3TOTO rOCYJapCTBO MX CTUMYJIUPYET B
BUJIE MOJYYEHHs] TOCYAAPCTBEHHBIX CYOCHAMN, KPEeAUTOB Jsi (PMHAHCHPOBa-
HUS KOHCOJMAALMKM Ha JBIOTHBIX ycnoBusx [20, c¢. 162—-163], oTMeHbI rocy-
JAPCTBEHHOM MOLUIMHBI 32 PErHMCTPAIMIO 3€MENbHBIX YYaCTKOB U Pa3INYHbBIX
cOOpoB MO omepauusM Mepefayd MnpaB COOCTBEHHOCTH UM TOMY MHOJOOHOE.
Crnenyer n006aBUTh, YTO BO BpeMs MPOBEIEHUS KOHCOJIUIAIMHN 3€MENb MOTYT
BO3HHMKATh PACX0/Ibl, KOTOPBIE CIY>KAT UHTEPECaM KOHKPETHBIX 3eMJIEBIaIEIb-
1IeB (3eMJIeN0JIb30BaTENECH ), HAPUMeEp: CyJIeOHbIE PACXObI; BhITUIATA yIiepOa,
NPUYMHEHHOTO B pe3ylbTaTeé BPEMEHHOW MOTEPU YpOXKas; HE3aBEPILEHHOE
CEJIbCKOXO035UCTBEHHOE MPOU3BOACTBO U Ap. Takue pacxo/ibl MOKPHIBAIOTCA 32
CYET 3eMJIEBIIA/IEIBLIEB.

BeiBoabl. TakuM o0pa3om, onupasch Ha NEPEIOBON OMBIT Pa3IUUYHBIX
CTpaH MUpA, IPOBEJECHUE KOHCOIMAALUN 3€MENb CEIbCKOX03I1CTBEHHOTO Ha-
3HaueHusi B AszepOaiipkaHe MOXKET BKJIKOYAaTh TaKHE OCHOBHBIE JTallbl, KakK:
WHULIMMPOBAHUSI, UHBEHTApPU3allUM, IJIAHWUPOBAHUS, BHEAPEHUS M 3aKIIIOYH-
TenbHbIA. ConepikaHue MEpOIpHUSITHH B KaXJI0H M3 3TUX 3TaroB, B NEPBYIO
ouepenb, OyeT 3aBUCETh OT 3ajlay, KOTOpPbIE CTABATCS IMepesl KOHCcoIuaanuei
3eMeJb CEeITbCKOXO03IUCTBEHHOTO Ha3HAYCHUS M BRHIOPAHHOW METOAMKHU €€ MPOo-
BEJICHHSI — IPOCTON U TOOPOBOJILHOM U KOMIUIEKCHOM M MIPUHYAUTEIBHOM.

[IpennoxxeHHble peKOMEHAAIMHU 110 MOPSJIKY MTPOBEIEHUS KOHCOIUIAINH
3eMellb CEeNbCKOXO3SHCTBEHHOIO0 HAa3HAYEHHsS] MOTYT OBITh HCIIOJIb30BAaHBI 3a-
KOHOJATeJISIMU TIpU pa3paboTke 3aKk0oHOB A3zepOaimxaHa «O KOHCOIWIAINAN
3emenby. Crenyer 3aMeTUTh, YTO Oyiymias 3akoHojaTenbHas 0aza AsepOaii-
JDKaHa 10 BOMPOCaM KOHCOJIMJIALMU 3€MeJb JT0JDKHA OMPEIENIUTh TOJIBKO OC-
HOBHOE TPABUJIO OTHOCUTENILHO €€ MPOBEACHUs, YTO, B CBOIO Oouepelb, odec-
MEYUT BO3MOXKHOCTH BBEAECHUS T'MOKOIrO MOJXOJa K HCIOJIb30BAHUIO Pa3jny-
HBIX METOAMYECKUX MOAXOAO0B KOHCOIUAAIMHU 3€MENlb B 3aBUCUMOCTH OT IIO-
CTaBJICHHEIX IIeJIEi.

OTO 3HAUYUT, YTO IPOLEAYPA NPOBEAEHUS KOHCOIMJIALMU 3EMEIb CEllb-
CKOXO3SIICTBEHHOTO Ha3zHaueHHss B A3sepOaiipkaHe TOJKHA CTaTh MPOCTOM,
sKOHOMHYECKU AP (HEeKTUBHON U KOpOTKO. Kak mokaspiBaeT MeXIyHAPOIHBIH
OTIBIT, ATO JIOCTUTAETCS 32 CUET YMEHBIICHHUS IUIOIIAIU MPOEKTHON TEPPUTO-
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puH, UCTIOIB30BaHUS F€OMH()OPMALIMOHHBIX 0a3 JaHHBIX U COBPEMEHHBIX WH-
(OopMaIMOHHBIX TEXHOJOTHH, 00BEIUHEHUSI U OJAHOBPEMEHHOI'O MPOBEICHUS
OTJIEIbHBIX MEPOTPUATHI (CTaauii) mpolenypbl, U30eraHusi BKIIOUYEHUS BCIIO-
MOTaTeIbHBIX MPOEKTOB U HEONPABJAHHOIO 3aTSATMBAaHUS MPOLEAYPHl ydacT-
HUKAMHM KOHCOJUJAIMM, YCTAHOBJIEHHS YETKUX MpaBWJI IO Mepepacupene-
JICHUIO 3€MENb U KOMIIEHCALUH.
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AZORBAYCANIN KOND TOSORRUFATI TOYINATLI TORPAQLARININ
BEYNOLXALQ TOCRUBONIN NUMUNOSINDO KONSOLIDASIYASI

T.N.NiZAMZADO
XULASO

Mogqalonin moaqsadi gqabagqceil beynolxalq tocriibs asasinda Azorbaycanda kond tosarriifati
toyinatl torpaqlarin konsolidasiyasinin aparilmast moarhalasi {izro tovsiyalorin hazirlanmasidir.
Yerli vo xarici alimlorin elmi osorlorinin tohlili, sistemlogdirilmosi vo imumilosdirilmosi
Azarbaycanda torpaqlarin birlesdirilmasinin miimkiin qaydasini miioyyen etmays va hor bir
morholonin otrafli xarakteristikasini togdim etmoyo imkan vermisdir. Todqigatin naticosi olaraq
torpaqlarin konsolidasiyasiin asagidaki osas morhalolori toklif edilmisdir: tosobbiis, Inventar-
lagdirma, planlagdirma, totbiq vo yekun morhalolor. Bu marhololorin hor biri ardicil olaraq
onlarim mogsadouygunlugunun osaslandirilmasi, zoruri todbirlorin vo yerqurulusu senadlorinin
siyahisi, diinyanin miixtolif dlkelorindon praktiki niimunslor gatirilmosi ilo nozordon kegirilir.
Mioyyon edilmisdir ki, torpaqlarin konsolidasiyasi prosedurunun hor bir morholesi torpaq
miilkiyyatgilorinin va torpaq istifadagilorinin maksimum saymin calb edilmasini ve onlarin
maraqlarinin qorunmasini tomin edon agiqliq prinsipine riayst etmoklo hayata kegirilmalidir.
Kond tesarriifat1 toyinatli torpaqlarin konsolidasiyasinin kegirilmasi prosedurunun struktur-
montiqi modeli tortib edilmisdir ki, bu da onun morhalolorini vo kegirilmo todbirlorini oyani
sokildo oks etdirir. Torpaqglarin konsolidasiyast iizro yeni yerqurulusu sonodlorinin daxil
edilmesinin zoruriliyi barads tdvsiyalor verilmisdir. Kond tesarriifati toyinatli torpaqlarin
konsolidasiyasi prosedurunun golocok todqiqatlariin aktualligi onun kegirilmoasinin tez, sada,
iqtisadi cohatdon somarali vo qisa miiddotde yanasmanin totbiq edilmosindon ibaratdir.

Acar sozlar: torpaqlarin konsolidasiyasi, hazirliq isleri, torpaqlarin inventarlasdirilmas,
yerqurulusu layihasi, konsolidasiya marhalalori, planlasdirma marhalslari, son morhals, torpag-
larin yenidon bolisdiiriilmesi.
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CONSOLIDATION OF AGRICULTURAL LANDS OF AZERBAIJAN,
ON THE EXAMPLE OF INTERNATIONAL EXPERIENCE

T.N.NIZAMZADA
SUMMARY

The purpose of the article is to develop recommendations on the stages of consolidation
of agricultural land in Azerbaijan on the basis of international best practices. The analysis, sys-
tematization and generalization of scientific works of domestic and foreign scientists allowed
us to determine the possible order of land consolidation in Azerbaijan and provide a detailed
description of each stage. As a result of the study, the following main stages of land consolida-
tion were proposed: initiation, inventory, planning, implementation, and final. Each of these
stages is considered sequentially with justification of their expediency, a list of necessary
measures and land management documentation, and practical examples from different coun-
tries of the world. It is established that each stage of the procedure of land consolidation should
be carried out in compliance with the principle of openness, which ensures the involvement of
the maximum number of landowners and land users and protection of their interests, creates a
positive attitude of society to land consolidation. A structural and logical model of the proce-
dure for the consolidation of agricultural land, which clearly reflects the stages and activities of
its implementation. Recommendations on the need to introduce new land management docu-
mentation for land consolidation with a detailed description of their content. The relevance of
further research on the procedure of agricultural land consolidation is to introduce a flexible,
simple, cost-effective and short-term approach to its implementation.

Keywords: land consolidation, preparatory work, land inventory, land management
project, consolidation stages, planning stages, final stage, land redistribution.

Hocmynuna 6 pedaxyuro: 12.11.2019 2.
Toonucano x nevamu: 24.02.2020 e.
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