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BENZILIDENMALONNITRILLOR 9SASINDA
TETRAHIDROPIRIDIN TOROMOLORININ SINTEZi

F.N.NAGIYEV, AM.MOHORROMOV, A.N.XOLILOV,
G.Z.MOMMODOVA, E.Z.HUSEYNOV, I.Q.MOMMODOV
Baki Doviat Universiteti
Jarid.orgchemist@gmail.com

Metanol miihitindo> asas kimi natrium metilat, piperazin hidrat istirakinda benzili-
denmalonnitrillor ilo asetoasetanilidin alkillogmo reaksiyasindan tetrahidropiridin toromalori
sintez olunmugdur. Sintez olunan tetrahidropiridin téromalarinin qurulusu rentgen struktur analiz
va NMR metodlart ilo dyranilmisdir. Miiayyan edilmisdir ki, ham otaq temperaturunda piperazin
hidrat igtirakinda, ham da mikrodalgali sobada natrium metilat istirakinda benzilidenmalonnitrillor
ilo asetoasetanilidin reaksiyasindan amolo galon reaksiya mohsulundan asetil qrupu qopur va
miivafiq tetrahidropiridin toromalori amala galir.

Acar sozlar: tetrahidropiridin, piridon, 4H-piran, dianilid, NMR

Odobiyatlarda 4H-piran toromolorinin sintezi ii¢iin miixtolif {isullardan
istifado olunmasina aid molumatlar gostorilmisdir [1-3]. Bu molumatlarda ov-
volco aromatik aldehidlorin malonnitrillorlo Knoevenagel kondenslogsmasindon
benzilidenmalonnitrillor sintez edilmis, sonra iso omolo golon Knoevenagel
mohsullarina metilenaktiv birlosmolorin Mixael tip birlogsmosi aparilmigdir.
Elaco do benzilidenmalonnitrillorin miixtalif metilenaktiv birlogmalorlo alkil-
logsmoasindon omolo golon 4H-piran toromolorinin turs miihitdo yenidon qrup-
lagsma reaksiyasindan uygun piridonlar sintez edilmisdir [4-7].

Toqdim olunan isdo adobiyyatda movcud olan metodlardan forgli olaraq
benzilidenmalonnitril ilo asetoasetanilidin alkillogmo reaksiyasi mikrodalgali
sobada, reagentlorin 1:1, 2:1 nisbotindo, holledici olarag metanol, osas kimi
natrium metilat vo piperazin hidrat istirakinda aparilmigdir. Todqiq olunan
reaksiyalarin sxemi agagida verilmisdir.
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Sxem 1: Miixtolif soraitlordo benzilidenmalonnitril ilo asetoasetanilidin alkillogsmo reak-
siyalari

Mikrodalgali sobada, metanol miihitindo piperazin hidrat istirakinda
benzilidenmalonnitril ilo asetoasetanilidin 1:1 nisbatinds reaksiyasindan 5-asetil-
2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril ~ birlosmosinin
(4), homin soraitdo natrium metilat gotiiriildiikkdo iso 2-amino-6-okso-1,4-di-
fenil-1,4,5,6-tetrahidropiridin-3-karbonitril birlosmosinin (6) omolo goldiyi
miloyyon edilmisdir. Fikrimizco Knoevenagel mohsuluna asetoasetanilidin Mi-
xael tip birlosmosindon 5-asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidro-
piridin-3-karbonitril birlosmasi (4) alindigdan sonra, metilat anionu bu piran
tsiklindoki asetil fragmentinin karbonil qrupunun nisbi miisbot yiiklonmis kar-
bon atomuna nukleofil homls edir. Naticados asetil qrupu sirko tursusunun metil
efiri soklindo tsikldon qoparaq ayrilir vo 2-amino-6-okso-1,4-difenil-1,4,5,6-
tetrahidropiridin-3-karbonitril birlogsmasi (6) amala galir.

Otaq temperaturunda reagentlorin 2:1 nisboatinds iso odobiyyatdan forqli
olaraq tritsiklik reaksiya mohsulunun alinmasi miisahido edilmisgdir.

Otaq temperaturunda, reagentlorin 1:1 nisbotindo, methanol miihitindo
piperazin hidrat istirakinda brom saxlayan benzilidenmalonnitril ilo aseto-
asetanilidin reaksiyasindan iso 2-amino-4-(4-bromfenil)-6-okso-1-fenil-1,4,5,6-tet-
rahidropiridin-3-karbonitril (8) birlosmasinin omals galdiyi miioyysn olunmusdur.
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Sxem 2: Methanol miihitinds piperazin hidrat istirakinda 2-(4-brombenziliden) malonnitril ilo
asetoasetanilidin reaksiyasi



Mikrodalgali sobada, methanol miihitindo piperazin hidrat istirakinda 2
mol benzilidenmalonnitrilin molekuldaxili reaksiyasindan iso 3-(hidrok-
si(fenil)metil)-6-metoksi-2-okso-4-fenil-1,2,3,4-tetrahidropiridin-3,5-dikarbonit-
ril (9) birlosmasinin amalo golmosi agkarlanmigdir.
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Sxem 3. Methanol miihitinds piperazin hidrat istirakinda iki benzilidenmalonnitril
molekulunun garsiligli tosir reaksiyasi

Tacriibi hissa. Reaksiya mohsullarinin tomizliyino NTX ilo nozarot
olunmus, quruluslart iso «APEX II» rentgen difraktometrindo X-Ray,
"BRUKER 300" NMR cihazinda (300 va 75 Mhz tezliklorindo) tosdiq edilmis-
dir.

5-Asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril
(4): 50ml-lik yumrudibli kolbada 0.8 q (0.0052 mol) benzilidenmalonnitril vo
0.92 q (0.0052 mol) asetoasetanilidin 20 ml metil spirtinde mahlulunun iizarino
katalitik migdarda piperazin hidrat olavo edilorok mikrodalgali sobaya yerlos-
dirilmisdir. Reaksiya qaris1g1 mikrodalgali sobada 15 daqiqe saxlanilmisg, sonra
iso reaksiya qarisigindan holledicinin buxarlandirilmasi ilo 1.17 q ag rongli
kristallik maddo omolo golmisdir. Kristallik maddonin etil spirti-su qarigigi ilo
4 dofo yuyulmasi aparilmis vo havada qurudulmusdur (¢ixim- 68%).

5-Asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonit-
rilin (4) 'H NMR spektri (DMSO-dg, 8): 2.37 (s, 3H, CH3); 4.17 (d, 1H, CH);
4.38 (d, 1H, CH); 5.99 (s, 2H, NH,); 7.24-7.53 (m, 10H, 2Ar).

5-Asetil-2-amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonit-
rilin (4) °C NMR spektri (DMSO-ds, 8): 28.99, 38.87, 57.81, 63.24, 121.08,
127.59, 127.87, 129.41, 129.56, 129.63, 130.09, 135.20, 140.87, 154.74,
167.09, 202.88.

5-Asetil-2-amino-4-(4-metoksifenil)-6-okso- I -fenil-1,4,5,6-tetrahidropiri-
din-3-karbonitril (5): 50ml-lik yumrudibli kolbada 0.64 q (0.0035 mol) benzili-
denmalonnitril vo 0.62 q (0.0035 mol) asetoasetanilidin 20 ml metil spirtindo
mohlulunun iizarino katalitik miqdarda piperazin hidrat oalavo edilorok mikro-
dalgali sobaya yerlosdirilmisdir. Reaksiya qarisigi mikrodalgali sobada 15 do-
qige saxlanilmisdir vo reaksiya qarisigindan holledicinin buxarlandirilmasi ilo
0.84 q agig-sar1 rongli kristallik maddo omoalo golmisdir. Kristallik maddonin
etil spirti-su qarisig1 ilo 4 dofo yuyulmast aparilmis vo havada qurudulmusdur
(c1ixim- 70%).

5-Asetil-2-amino-4-(4-metoksifenil)-6-okso-1-fenil-1,4,5,6-tetrahidropiri-
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din-3-karbonitrilin (5) 'H NMR spektri (DMSO-dg, d): 2.32 (s, 3H, CHj3); 3.76
(s, 3H, CH;0); 4.08 (d, 1H, CH); 4.26 (d, 1H, CH); 5.91 (s, 2H, NH,); 6.97-
7.52 (m, 9H, 2Ar).
5-Asetil-2-amino-4-(4-metoksifenil)-6-okso-1-fenil-1,4,5,6-tetrahidropiri-
din-3-karbonitrilin (5) *C NMR spektri (DMSO-dg, 8): 29.04, 38.10, 55.55,
58.34, 63.36, 114.71, 121.03, 128.06, 128.71, 129.47, 129.64, 132.50, 135.25,
154.53, 158.92, 167.13, 202.98.
2-Amino-6-okso- 1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitril ~ (6):
100ml-lik yumrudibli kolbada 0.85 q (0.00454 mol) benzilidenmalonnitril vo
0.8 g (0.00454 mol) asetoasetanilidin 20 ml metil spirtindo mahlunun {izarina
katalitik migdar 0.24 q (0.00454 mol) natrium metilat olavo edilorok mikrodal-
gal1 sobaya yerlogdirilmigdir. Reaksiya qaris1g1 mikrodalgali sobada 15 daqiqe
saxlanilmis, sonra reaksiya qarisigindan hoalledicinin buxarlandirilmasi ilo 0.98
q agig-sar1 rangli iynavari kristallar amalo golmigdir. Kristallik maddenin etil
spirti-su qarigigl ilo 4 dofo yuyulmasi aparilmis vo havada qurudulmusdur
(¢1x1m- 61.63%).
2-Amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitrilin ~ (6)
'H NMR spektri (DMSO-ds, 8): 2.65-3.07 (d-d, 2H, CH,); 3.92 (t, 1H, CH);
6.98-7.39 (m, 10H, 2Ar); 9.11 (s, 2H, NH)).
2-Amino-6-okso-1,4-difenil-1,4,5,6-tetrahidropiridin-3-karbonitrilin ~ (6)
BC NMR spektri (DMSO-de, 8): 37.82, 39.33, 69.28, 119.67, 120.46, 122.23,
127.28, 127.60, 129.22, 129.35, 140.99, 142.25, 150.03, 170.51.
2-Amino-4-(4-bromfenil)-6-okso- 1 -fenil-1,4,5,6-tetrahidropiridin-3-
karbonitril (8): 100ml-lik yumrudibli kolbada 0.7 q (0.0030 mol) 2-(4-brom-
benziliden) malonnitril vo 0.55 q (0.0031 mol) asetoasetanilidin 20 ml metil
spirtindo mahlulunun iizarino 7 mol% piperazin hidrat slavo edilorak, reaksiya
qarisig1 otaq temperaturunda 5 doqiqo qarisdirilmis vo acig-sar1 rongli kristal-
larin ¢6kmosi miisahido olunmusdur. Alinan 0.85 q kristallik madds siizgoc ka-
g1zindan siiziilorok etil spirti-su qarisigi ilo 4 dofo yuyulmus vo havada quru-
dulmusdur (¢ixim- 77.27%).

Sak. 1. 2-Amino-4-(4-bromfenil)-6-okso-1-fenil-1,4,5,6-tetrahidropiridin-3-karbonitri-
lin (8) rentgen qurulusu.



2-Amino-4-(4-bromfenil)-6-okso-1-fenil-1,4,5,6-tetrahidropiridin-3-
karbonitrilin (8) '"H NMR spektri (DMSO-dg, 6): 2.77-3.15 (dd-dd, 2H, CHy);
3.96 (t, 1H,CH); 5.86 (s, 2H, NH,); 7.22-7.62 (m, 9H, 2Ar).

2-Amino-4-(4-bromfenil)-6-okso-1-fenil-1,4,5,6-tetrahidropiridin-3-karbo-
nitrilin (8) °C NMR spektri (DMSO-de, 8): 35.94, 40.28, 59.09, 120.66, 121.29,
129.36, 129.68, 129.80, 129.96, 132.16, 135.45, 142.10, 155.22, 168.96.

3-(Hidroksi(fenil )metil)-6-metoksi-2-okso-4-fenil-1,2,3,4-tetrahidropiri-
din-3,5-dikarbonitril (9): 50ml-lik yumrudibli kolbada 0.2 q (0.00065 mol) benzi-
lidenmalonnitril 20 ml metil spirtindo mohlulunun {izorino 7 mol% piperazin
hidrat olava edilorak, reaksiya qarigig1 otaq temperaturunda 5 doqiqe qarigdiril-
mis vo mikrodalgali sobada 60 doqigo saxlanilmigdir. Holledici buxarlandigdan
sonra acgiq-sar1 rangli kristallarin ¢6kmaosi miisahido olunmugdur. Alinan 0.14 q
kristallik madds siizgoc kagizindan siiziilorok etil spirti-su qarisigr ilo 4 dofo
yuyulmus va havada qurudulmusdur (¢ixim- 62.5%).

Sak. 2. 3-(Hidroksi(fenil)metil)-6-metoksi-2-okso-4-fenil-1,2,3,4-tetrahidropiridin-3,5-
dikarbonitrilin (9) rentgen qurulusu.

3-(Hidroksi(fenil)metil)-6-metoksi-2-okso-4-fenil-1,2,3,4-tetrahidropi-
ridin-3,5-dikarbonitrilin (9) 'H NMR spektri (DMSO-dg, 0): 3.12 (s, 1H, OH);
3.81 (s, 3H, CH30); 4.40 (s, 1H, CH); 4.78 (s, 1H, CH); 7.27-7.41 (m, 10H,
2Ar), 10.80 (s, 1H, NH).

3-(Hidroksi(fenil)metil)-6-metoksi-2-okso-4-fenil-1,2,3,4-tetrahidropi-
ridin-3,5-dikarbonitrilin (9) C NMR spektri (DMSO-dg, 0): 48.19, 55.61,
57.90, 58.58, 58.82, 116.78, 117.49, 126.51, 127.65, 127.70, 127.98, 128.25,
128.48, 141.26, 141.84, 157.39, 161.04.
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CHUHTE3 MPON3BOAHBIX TETPATHJIPOIIMPU/IUHA HA OCHOBE
BEH3WJINJIEHMAJIOHOHUTPUJIA

®.H.HATHEB, A.M.MATEPPAMOB, A.H.XAJIWJIOB, A.B.KYPBAHOB,
I'.3.MAMEJIOBA, E.3.I'YCEHOB, I.T.MAMEJIOB

PE3IOME

[Ipon3BoaHBIE TETParWAPONUPHUINHA OBUTH CHHTE3MPOBAHBI PEAKIHEH aKMIAPOBAHUS
OCH3WINIEHMATIOHOHUTPHUIIOB C alleTOAIETAHWINAOM B MPUCYTCTBUM MUIEPA3WH THApaTa B
cpelle MeTaHoJa M MeTWIaTa HaTpus B KadecTBa OcHOBaHUS. CTPYKTypa CHHTE3WPOBAHHBIX
TEeTPAruAPONUPUINHOB ObLTH moATBepxkAeHB MeTogoM PCA u SIMP-cnektpockonuu. beuio
YCTaHOBJIEHO, YTO W MPU KOMHATHOW TemIepaType B MPHUCYTCTBUU IMHUIEPa3HUH THApaATa, U B
MHUKPOBOJIHOBO# IMEYM NPU yYaCTHU METHJIATa HATPHUs, B MPOAYKTAX PEAKIUU OCH3WIHICH-
MaJOHOHUTPHUJIOB C alleTOANECTaHUINAOM HJET MPOILECC OTHICIUIEHUS alleTUIHbHONW TPYMIbI ¢
00pa3oBaHNEM COOTBETCTBYIOIINX MPOU3BOIHBIX TETPATUAPOIUPUIIHA.

KiiroueBble ci10Ba: TETparuIponupuaInH, mupuaoH, 4H-mupoH, nnanvnma, SIMP.

THE SYNTHESIS OF TETRAHYDROPYRIDINE DERIVATIVES
ON THE BASIS OF BENZYLIDENMALONONITRILE

F.N.NAGHIYEV, AM.MAHARRAMOYV, A.N.KHALILOV, A.V.GURBANOYV,
G.Z.MAMMADOVA, E.Z.HUSEYNOV, i. GGMAMMADOV

SUMMARY

The tetrahydropyridine derivatives were synthesized as a result of alkylation of
benzylidenmalononitriles with the acetoacetanilide at presence of sodium methoxide,
piperidine in the methanol solution. The structure of synthesized tetrahydropyridines was
confirmed by the RSA and NMR methods. It was revealed that both at room temperature and MW
conditions, with the formation of corresponding tetrahydropyridine derivatives there takes place
the process of cleavage of acetyl groups in alkylation products.

Key words: tetrahidropiridin, piridon, 4H-piran, dianilid, NMR

Redaksiyaya daxil oldu: 16.01.2017-ci il
Capa imzalandi: 10.03.2017-ci il
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CulnSe; BIRLOSMOSININ FAZA KECIDIN®
GERMANIUM SELENIDLORININ TOSIRI

N.M ALLAZOVA, T.M.ILYASLI, T.R.QURBANOVA
Baki Déviat Universiteti
teymur.ilyasly@mail.ru

Diferensial-termiki (DTA), rentgenfaza, mikroqurulus analizlori va mikrobarkliyin
olgiilmoasi tisullart ilo CulnSey-nin germanium selenidlori ilo sistemlori arasdirilmis va CulnSe,
—GeSe sisteminin bir qador farqli faza diaqrami qurulmusdur. Miiayyan edilmigdir ki, CulnSe,—
nin asagr temperaturlu xalkopirit fazast maye arintidon 44-78 mol % GeSe intervalinda ilkin
kristallasir.Ovvallor 575 ° C-da qeyda alinmis termiki effektlor tarazliga gotirilmis niimunada
tayin edilmamisdir.

Acar sozlar: faza diaqramu , ilkin kristallagma, sistem

CulnSe; birlogmosinin asagi temperaturlu polimorf formasi olan a-
CulnSe, xalkopirit tipindo kristallasir vo yliksok fotohoassasligina gora perspek-
tiv fotoelement materiali hesab edilir [1-3].Tomiz CulnSe, fazasinin soyu-
dulmasi ilo alinan xalkopirit fazasinda ¢ox sayda defektlor, dislokasiyalar vo
hatta vizual goriinon cartlar amolo golir vo bu xalkopirit fazasinin fotoef-
fektivliyino ciddi xolal gatirir.

Daha miikommal quruluslu xalkopirit kristallar onun bilavasits maye
orintidon kristallagdirilmas1 hesabina yarana bilor.Bu moqgsadlo bir sira ko-
mokgi materiallardan- flytislordon istifads edilir [4-10]. Burada asas sort secilon
flyiis materialinin miimkiin godor asag1 temperaturda evtektik kristallagmasi,
osas maddade hall olmamast vo ya mohdud bark mohlul sahasi amals gatirarso
onun funksional xassaloring tosir gostormomasidir [4].

Digor torofdon aparilan todqiqat islerindon bels natico ¢ixartmaq olar ki,
xalkopirit fazas1 konar asqarlara qars1 praktiki olaraq hossas deyil.Onun elek-
trofiziki xassolori osason moxsusi defektlorin tipino vo qatilifina goro forma-
lagir [11-13].

Komokei material kimi ion tipli birlosmalarden, yarimkegiricilordon vo
ya ayri-ayr1 elementlordon istifado etmok olar [8].

ovvalki tadqiqat islorindo CulnSe,—nin maye orintidon ilkin kristallagdi-
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rilmasi ligiin qalay vo qurgusun xalkogenidlorindon istifado edilmisdir [9,10].
Toqdim edilon isdo iso ilk dofe CulnSe, - Ge — Se kvazi-iiclii sisteminda
CulnSe; birlogmasi ilo germanium selenidlorinin qarsiligl tosirinin xarakteri vo
sfalerit «» xalkopirit ke¢idinin parametrlori aragdirilmis, xalkopirit vo germa-
nium selenidlori asasinda hollolma saholori dogiglosdirilmisdir.

Todqiq olunan sistemlor avvallor [14]-tin muolliflori vo bizim torofdon
dorc edilmisdir [15,16]. [14]-iin miialliflorinin gostordiyi kimi CulnSe,—GeSe,
sistemi kvazibinardir vo burada kimyovi formulu CulnGeSe,4 olan birlosmonin
712°C-do peritektik reaksiya ilo omolo golir. ©vvallor molum olan bu birlogmo-
nin xalkopirit tipinde kristallagdig1 va tetraqonal qafas parametrlaorinin a= 0.559
nm, c=1.107 nm oldugu gostorilmisdir [17].

Sistemdo CulnSe,-nin hor iki polimorf formasi osasinda bork mohlul
saholorinin varligr qeyd olunur vo xalkopirit fazasinda otaq temperaturunda ~8
mol %-o godaor GeSe; hall olur. Bork mohlul sahosindo sfalerit<>xalkopirit ke-
cidi peritektik xarakterlidir vo GeSe,-nin tosirindon polimorf kecidin tempe-
raturu 810°C-don 840°C-yo kimi yiiksalir. [14] isindo bu kosik {izro CulnSe;-
nin hor iki polimorf formasi asasinda bork mohlul sahasi miioyyanlosdirilmisdir
(sokil 1).

T,K
927 L
827

1 o L+a L+'Y
727 712

675
L+CulnGeSe, ¥
627
o +CulnGeSe,

| CulnGeSe,+y

527
CulnSe, 20 40 60 80 GeSe,
mol%GeSe,

Sok. 1. CulnSe,-GeSe, sisteminin hal diaqrami [14]

CulnSe, — GeSe sisteminda [15] CulnSe, asasinda bark mahlulun amoala
golmadiyi gostorilir. Bir godor siibho doguran bu mosoaloni arasdirmaq iiciin
CulnSe; — GeSe sistemi yenidon todqiq edilmisdir. Torkibinds 0.5,1.0, 5.0 mol
% GeSe olan niimunslar sintez edilmis, uzunmiiddatli termiki emaldan sonra
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onlarin rentgen difraksiya monzorosi vo mikroquruluglart diggotlo analiz
edilmigdir. Naticolor CulnSe; asasinda hall olmanin olmadigint gostorir. Digar
torofdon GeSe-nin polimorf ke¢id temperaturunun 666 °C-don 550°C-o godor
diismasi vo bu zaman GeSe osasinda hallolma sahasinin olmamast da digqoati
calb etmisdir. Torkibindo 40, 50, 60, 90, 95 mol% GeSe, olan xalitolorin
sintezi, RFA vo MQA naticalari GeSe torafdon bork mohlulun amalo golme-
diyini gostordi. Uzunmiiddatli termiki emal naticasindo 550°C-do geyd edilmis
termiki effektlorin niimunolorin geyri-tarazliq hali ilo bagli oldugu miioyyon
edildi. Bu sistemin hal diagraminin (sokil 2) yeni variantinda 550 °C-ds izoter-
mik prosesin olmadig1 gdstarilmisdir. GeSe CulnSe; birlogmasi hall olmadigin-
dan xolitolordo a- GeSe — B-GeSe kecidinin 666°C-do izotermik olaraq bas

verdiyi gostarilir.

t,°C
L+pB-CulnSe, L
800 1
L+a-CulnSe, 720
675
600 . 666
L+a-CulnSe)+pGeSe ®
400/ 3 2
® O
i
o-CulnSe,+aGeSe P 3
200- Q3
q
CulnSe, 20 40 60 80  GeSe

mol% GeSe
Sak. 2. CulnSe, —GeSe sistemindos hal diagrami

Uzunmiiddatli termiki emal ( 500°C-da 200 saat) sistemin likvidius
oyrisina do tosir gostorir. Belo ki, metatektik noqto 53 mol % GeSe torkibdo

deyil 44 mol % GeSe va 810°C-do miioyyon edilmigdir.
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BJIMSTHUE CEJIEHUJIOB TEPMAHUSA HA ®A30BBII MTEPEXO/]] CulnSe,
H.M.AJUTA30BA, TM.WIBACJIBL, T.P.KYPBAHOBA
PE3IOME

Mertonamu nudpepenunansro-repmudeckoro (DTA), pentrenogaszosoro (PDA), Mux-
poctpykrypaoro (MCA) aHamm30B W W3MEpPEHHEM MHKPOTBEPIOCTH BHOBH OBLIM TIpOaHa-
mmsupoBanbl cucteMsl CulnSe, ¢ cenernnamu repmanus. [IpeacraBieH HOBBIM HECKOIBKO OT-
JTUYAIOIINICS BapuaHT ¢a3oBoil auarpammbl cuctembl CulnSe, — GeSe. YcraHOBIIEHO, YTO
MePBUYHON KPUCTAJUIN3AIINH HU3KoTeMItepaTypHoit Mmoaudukannu CulnSe, - XaapKOMUpUTHON
(ha3bl U3 KUIKOTO paciiaBa MPOHUCXOANT B mHTepBane 44-78 mon.% GeSe. IlpuBeneHHBIX B
PaBHOBECHH CIUIaBaX OTCYTCTBIOT M3orepmudeckue sdpdextsl nmpu 575°C, 0OTMEUSHHBIX B Ipe-
JBIIYIIEM BapUaHTe.

Karouessble ciioBa: (1)213013;1;1 AuarpamMmma, nN€pBUYHas KpUCTaIn3alus, CUCTEMa
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EFFECT OF GERMANIUM SELENIDE ON CulnSe, PHASE TRANSITION
N.M.ALLAZOVA, T.M.ILYASLY, T.R.GURBANOVA
SUMMARY
Systems of CulnSe, with germanium selenides were analyzed by the methods of differ-
ential thermal (DTA), X-ray diffraction (XRD), microstructure (MCA) analyses and micro-
hardness measurements. A new version of the phase diagram of CulnSe, - GeSe system was
established. It was determined that primary crystallization of low temperature modification of

CulnSe2 from liquid occurs at the region of 44-78 mol% GeSe. In equilibrium phases, iso-
thermal effects at 575°C, marked in the previous version, are not available.

Key words: phase diagram, primary crystallization, system.

Redaksiyaya daxil oldu: 06.01.2017-ci il
Capa imzalandi: 10.03.2017-ci il
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Quzilin(Ill) 2,2',3,4-tetrahidroksi-3'"-sulfo-5'-nitroazobenzol ila va diantiprilmetan va
onun homologlart ilo kompleks amalaogatirmasi spektrofotometrik metodla tadqiq edilmisdir.
Au(lll)-in eyni vo miixtalif ligandli komplekslarinin optimal amalagalma soraiti, torkibi va
xassalori miiayyan edilmis va spektrofotometrik xarakteristikalar: hesablanmisdir. Qizilin(111)
miixtalifligandli komplekslor amalagatirmasina asaslanan yiiksak analitik gostaricilora malik
veni metodikalar islonilib hazirlanmigdir. Hazirlanmis metodikalar siini qarisiqglarda qizilin
mikromiqdarinin tayini iiciin tatbiq edilmigdir.

Acar sozlor: quzil(IIT)/ 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzol/ diantiprilmetan
/ diantipirilpropilmetana /diantipirilfenilmetan / spektro- fotometrik.

Qizilin spektrofotometrik toyini iiciin osason torkibindo donor oksigen ,
azot vo kiikiird atomlar1 olan xromofor va xelat iizvi reaktivler on ¢ox tadbiq
edilir [1-3]. Bu reaktivlorin {i¢iincii komponentlor istirakinda Au(IIl) ionu ilo
omolo gotirdiyi miixtalifligandli komplekslor daha yiiksok analitik xarkte-
ristikalara malik olurlar [4-8]. Bunlar1 nozoro alaraq toqdim olunan isdo qizi-
lin(IlT) diantiprilmetan vo onun homologlar: istirakinda pirogallol osasl azo-
birlosmo - 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazo -benzolla kompleks birlos-
molor omoalogotirmasi spektrofotometrik metodla todqiq edilmisdir. Qizilin(IIT)
miirokkob torkibli obyektlordo birbasa toyini iig¢iin sado vo yiiksok analitik
xarkteristikalara malik metodikalar islonilib hazirlanmigdir.

Tacriibi hissa
Cihazlar, reaktivlor vo mohlullar. Qizilin(IlT) 0.1M gatiligh standart
mohlulu miivafiq olaraq qizil metalinin (99.99 %) hesablanmis niimuna ¢oki-
sini ¢ar araginda holl edilmosi ilo hazirlanmisdir [1]. Isdo istifado edilmis
0.001M va s. qatiliqlt mahlullar istifadedon avval 0.1M standart mohlulu dis-

tillo suyu ilo durulasdirilmaqla hazirlanmigdir.
Todqgiqat zaman istifado edilmis 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitro-
azobenzolun (R) 1-10°M diantipirilmetan (DAM) vo onun homologlari-
diantipirilpropilmetan (DAPM) vo diantipirilfenilmetan (DAPFM) 1-10°M
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qatiliglt mohlullart onlarim hesablanmis niimuno cokisinin spirtdo vo spirt
distillo suyu qarsiginda (3:1) hoall edilmasi ilo hazirlanmigdir. Lazimi tursuluqlu
mithit yaratmaq {ii¢iin asetat-ammonyak bufer mohlullarindan (pH 3-11) vo
HCl fiksanalindan (pH 0-2) istifado edilmisdir. Isdo istifado edilmis biitiin
reaktivlor «a.ii.t.» tosnifatli olmusdur.

Mohlullarin optiki sixliglart «Perkin-Elmer» firmasiin istehsali olan
kompiiterlo tochiz olunmus «Lambda-40» spektrofotometrindo vo AE-30F
fotoelektrokalorimetrinds €=1 sm qalinliqli kiivetlordon istifads etmaoklo
Olclilmiisdiir. Analiz olunan mohlullarin tursulugu siiso elektrodlu pH-121 pH-
metrindon istifado etmoklo tonzimlonilmisgdir.

Noticalar va onlarin miizakirasi

Quz1l(II)  2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla zoif turs
miihitdo qarsiligh tosirdo olaraq maksimum is1q udmasi 445 nm dalga uzunlu-
guna tosadiif edon intensiv rongli eyniligandli kompleks birlogsma amalo gotirir.
Homin soraitds reagentin maksimum is1q udmasi 405 nm-dir. Diantipirulmetan
vo onun homologlar1 — diantipirilpropilmetan vo dianti-pirilfenilmetan isti-
rakinda qizil(IIT) ionu miixtalifligandli kompleks birlogsmolor amologatirir ki,
bunun da naticosinds isiq udma spektrlorindo batoxrom siiriismo bas verir vo
maksimum ¢iximin turs muhito dogru siirlismosi miisahido olunur (sokil 1).
Au(IlT)-R-DAM kompleksi 467 nm, Au(Ill)-R-DAPM va Au(Ill)-R- DAPFM
komplekslorinin maksimum is1q udmasi miivafiq olaraq 473 vo 470 nm dalga
uzunluglarina tosadiif edir.

A
1,0
0,8- 3
0,6_ 1 2

0,4-

0,27

T T T 1 1 1
400 420 440 460 480 500 A, nm

Sak. 1. Quzilin(III) 2,2',3,4-tetrahidroksi-3'-sulfo-5'"-nitroazobenzolla vo
diantipirulmetan vo onun homoloqlari ilo komplekslarinin pH,, = 4 tursuluqglu
miihitdo udma spektrlori

1. Au(IID-R, 2. Au(IID-R-DAM, 3. Au(Ill)-R-DAPM, 4. Au(Ill)-R-DAFM
Cav=2,0-10"M, Cg=4,0-10"M, Cpam =4,8:10°M, Cpapy=4,1-10"M,
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Reaktiv vo komplekslorin rongi miihitin tursulugundan asili olaraq
doyisdiyi iiciin komplekslorin udma spektrlori (R vo R+SAM) fonunda todqiq
edilmisdir.

Quzilin(IIl) eyni vo miixtalifligandli komplekslorinin pH 1-14 inter-
valinda isiqudma spektrlori ¢ixarilmisdir. Miioyyon olunmusdur ki, qizilin(III)
eyniligandli kompleksinin pH 4,0 tursuluglu miihitdo, digor tic miixtalifligandli
komplekslorinin iso pH 3,0 tursuluglu miihitdo optiki sixliglart maksimum
qiymat alir.

Qizilin(IIT) eyni vo miixtalifligandli komplekslorinin optimal omaolo-
golma soraitini miioyyon etmak iiciin kompleks amalogalmays komponentlarin
gatiliginin, vaxt vo temperaturun tosiri dyronilmisdir. Miioyyon edilmisdir ki,
Au(II)-R kompleksinin omoalo golmaosi {igiin 4,0-10'5 M reaktiv, Au(IIl)-R-
DAM komplekslorinin smologalmasi iiciin iso 4,0-10 M reaktiv vo 4,8:10° M
DAM, Au(III)-R-DAPM komplekslorinin omolo golmosi iiiin iso 4,0-10° M
reaktiv vo 4,1- 10° M DAM mohlulu, Au(IIT)-R-DAFM komplekslorinin omalo-
golmasi ligiin is9 4,0 10> M reaktiv vo 3,2:10° M DAFM mohlulu taleb olunur.

Todqiq edilmis eyni vo miixtolifligandli komplekslorin omologalmo
reaksiyalar1 stirotlidir. Belo ki, komponentlorin mohlullarin1 qarigdirdigdan
dorhal sonra mohlulun optiki sixlig1 maksimium qiymot alir. Eyni vo miixtolif-
ligandl1 komplekslar moahlulda 6z davamliliglarina gora forqlenir. Eyniligandli
komplekslor mohlulda iki saat arzinds ve 80°C temperatura qodor qizdirildiqda
davamli oldugu halda, miixtolifligandli komplekslor bir sutkadan ¢ox vo 80°C
temperatura godor qizdirildiqda optiki sixliglarinin qiymaetini sabit saxlayir.

Tadqiq edilmis eyni vo miixtalifliqgandl1 komplekslorin torkibi tarazligin
stirligmosi, Starik-Barbanelin nisbi ¢ixim vo izomolyar seriyalar metodlar1 ilo
toyin edilmisdir. Hor li¢ metodla toyinatin naticalori Au(Ill)-R eyniligandli
kompleksin torkibindo komponentlor nisbotinin 1:1, Au(Ill)-R-DAM, Au(III)-
R-DAPM va Au(Ill)-R-DAPM miixtalifligandli komplekslorinin torkibindo isa
1:1:1 oldugunu gostormisdir. Eyni- vo miixtolifligandli komplekslorin omaolo-
golmosi zamani ayrilan H' ionlarinin say1 Astaxov metodu ils toyin edilmis va
onlarin torkibindoki komponentlor nisbatino dair noticalor tosdiq edilmisdir.

Spektrofotometrik metodla komplekslorin davamliliq sabitlori toyin
edilmis vo diantipirulmetan, diantipirilpropilmetan vo diantipirilfenilmetan isti-
rakinda amalo golmis miixtalifligandli komplekslorin daha yiiksok davamliliga
malik oldugu miioyyon edilmisdir. Au(IIl)-R eyni ligandli kompleksin da-
vamliliq sabitlori onluq logarifmi (Ig B) 6,83+0,18 borabar oldugu halda,
Au(Il)-R-DAM, Au(IIl)-R-DAPM vo Au(Illl)-R-DAPM  miixtalifligandl1
komplekslorinin davamliliq sabitlori onluq logarifmi (lg B) miivafiq olaraq
10,39+0,20, 10,59+0,22 vo 11,02+0,31-yo barabar olur (cadval 1).
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Cadval 1

Qizilin(I1T) eyni vo miixtalifligandli komplekslorinin analitik

xarakteristikalari
e10°  [MeR: Ber qanununa
Kompleks PHopt | Amax, N |AA, nm 1 mol’ sm™ | SAM lg B tab. inter., mkq/ml
Au(IIT)-R 4.0 (445 40 1,00+0,03 |1:2 6,83+0,18 |1,02-3,38
Au(IIl)-R-IAM  |3.0 (467 62 5,454+0,03 |1:2:1 |10,82+0,20/0,35-4,58
Au-(IIDH-R-TATIM | 3.0 473 68 5,5440,04 |1:2:1 |10,59+0,19|0,34-4,68
Au(II)-R-TADM |3.0 [470 65 5,59+0,05 |1:2:1 |11,02+0,31|0,32-4,74

Qizilin Au(II)-R kompleks saklinds toyini zamani Ber qanununa tabegi-
lik miivafiq olaraq onun 1,02-3,38 mkqg/ml, qizilin Au(Ill)-R-DAM, Au(III)-R-
DAPM va Au(Ill)-R-DAPM miixtalifligandl1 komplekslor soklinds toyini
zamani 19 onun miivafiq olaraq 0,35-4,58 mkq/ml, 0,38-4,61 mkq/ml vo 0,32-
4,74 mkg/ml qatilig1 intervalinda ddonilir.

Toyinata konar ionlarin vo pordsloyici maddolorin tosiri dyronilmis vo
miioyyan edilmisdir ki, diantipirulmetan vo onun homologlar1 — diantipirilpro-
pilmetan vo diantipirilfenilmetan istirakinda miixtolifligandli komplekslorin
omolagalmasi ila tayinatin segiciliyinin artmasi miisahide olunur (cadval 2.).

Cadval 2

Qiz1lin(I1T) eyni vo miixtalifligandli komplekslar saklinda tayinindg
konar ionlarin tasiri (kiitla nisbatlari, 5% xata ild)

fonlar vo ya | Au(IID-R | Au(IIl)- | Au(IIl)-R- Au(IIl)-R- | [8]
maddolor R-DAM | DAPM DAFM

Na 100 150 140 140 100
K 100 140 140 140 100
Mg(I) 120 170 180 170 100
Ca(II) 120 160 160 160 100
Cr(I1II) 120 150 150 145 100
Fe(IIT) 30 40 40 40 25
Cu(II) 60 65 70 70 50
Cddn 100 120 130 120 100
Hg(II) 105 150 140 135 100
Mo(I) 105 150 140 145 100
Co(III) 110 150 140 150 100
Zn(1I) 115 150 150 155 100
Be(III) 110 135 135 140 100
Sn(IV) 25 40 45 40 25
Mn(I) 120 160 150 150 100
V(V) 30 50 45 45 25
Ag (I) 25 50 45 45 25
Ga(III) 100 110 130 130 100
La(III) 110 130 145 140 100
Ta(IV) 110 140 150 150 100
Ni(IT) 120 155 165 165 100
Pb(II) 25 30 40 40 25
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F 120 140 140 135 100

co’ 1100 1150 1150 1130 1000
274

EDTA 650 750 755 750 500

Tartarat 260 295 295 280 200

CH;COO 1100 1450 1400 1300 1000

Qizilin(ITT) miixtslifligandli komplekslor soklindo toyini metodikalari
suni garisiqlarda totbiq edilmisdir.

Suni qarisiqlarda quizihin Au(III)-R-DAPM kompleksi saklinda toyini.

Hazirlanmis qarisiq mohlullar1 25 ml-lik 6l¢ii kolbasina kegirilmis,
izorino 2,5 ml 1:10° M reaktiv vo 0,5 ml 110> M DAPM mohlulu olavo
edilorok asetat-ammonyak bufer (pH 5,0) mohlulu ilo cizgiyo godor durulag-
dirtlmigdir. Mohlullarin optiki sixligt A=490 nm dalga uzunlugunda (R+DAM)
fonunda (=1 sm qalinliql kiivetdo AE-30F fotoelektro- kalorimetrindos 6l¢iil-
miisdiir. Analiz olunan niimunoslordo qizilin miqdar1 avvalcodon qurulmus do-
rocali grafiko asason hesablanmisdir. Analiz olunan suni qarisiq mohlullarinda
qizilin toyininin naticalori cadval 3-do gostormisdir.

Cadval 3
Suni garisiglarda qizilin Au(II1)-R-DAPM kompleksi soklindo tayini
Qizil(IIT) (mkg/ml)
Ne | Qarisiqda olan komponentilor (mkg/ml) | ©lavo olunan | Tapilan | Recovery (%)
1 | Ag (7)+Fe(ID)(25)+Ni(I)(25) 0.7 0.695 99
2 | Ag (10)+Zn(I)(25)+Fe(II)(25) 0.7 0.68 96
3 | Ag (15)+Na(25)+Co(25) 0.7 0.71 102
4 | Ag (20)+Cr (IIDH(25)+ Mg(25) 0.7 0.69 98
5 | Ag (25)+Cu(II)(25)+Zn(II)(25) 0.7 0.73 106

Quzilin(IIT) Au(Ill)-R-DAM, Au(Ill)-R-DAPM va Au(Ill)-R-DAFM
miixtolifligandli komplekslor sokilindo toyini metodikalarini onun miirokkob
torkibli obyektlordo birbasa, ekspres, yiliksok hassasliq va segiciliklo toyini
ticlin todbiq etmok olar.
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CIIEKTPO®OTOMETPUYECKOE U3YYEHHUE 30JI0TA (III)C 2,2',3,4-
TETPATUJAPOKCH-3'-CYJIb®O-5'-HUTPO A30OBEH30JIOM B ITIPUCYTCTBUN
JUAHTUIINPUIIMETAHA U EI'O 'OMOJIOT'OB

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

W3ydeHo BIUsIHAEC THAHTHIMPHIMETAHA W €T0 TOMOJIOTOB- JHAHTHITHPHIIIPOTIAIMETaHA
U TUaHTHOUpIQeHUIMETaHa Ha KoMIiniekcooOpaszoBanme 3omota(lll) ¢ 2,2'.3.4-terparua-
pokcu-3'-cynpdo-5'-HuTpoa300eH30JI0M 1 HalCHBI ONTUMANbHBIC YCIOBUSI 00pa30BaHUsS pas-
HOJIMTAHJHBIX KOMIUIEKCOB TPU UX MPHUCYTCTBHU. OmnpeneNeHbl MOJSpHBIE KO3((OUIIHMESHTHI
MIOTJIOIIEHNST W KOHCTAHTHl ycToHumBocTH KomiutekcoB 3oioTa (III). YcranoBmena momum-
HSIEMOCTh 3akoHYy bepa. M3yueHo BIMsSHUE MOCTOPOHHUX MOHOB M MAaCKHPYIOIIHUX BEIIECTB HA
KOMILICKCOOOpa3oBanue. Pa3paborana meromuka (HOTOMETPHUUECKOTO OIMPEACIICHHs 30JI0Ta
(IIT) B MICKYCCTBEHHBIX CMECH.

KuoueBbie ciaoBa: 30101o(Ill), 2,2',3,4-TeTparuapokcu-3'-cynb¢o-5'-HuTpoa3zo0eH3o,
JUAHTUIUPUIMETaHa, JAUAHTUIHPHUINPO-MWIMETAHa, JHAHTHIUPUIPEHUIMETaHa, CIIEKTP-
(doromerpuyeckoe

THE SPECTROPHOTOMETRIC STUDY OF GOLD (III) WITH THE 2,2 ', 3,4 TET-
RA - HYDROXY-3'-SULFO-5' NITRO -AZOBENZENE IN THE PRESENCE
OF DIANTIPYRYLMETHANE AND ITS HOMOLOGUES

P.RMAMMADOV, AM.MAHARRAMOYV, R.A.ALIYEVA, FM.CHIRAGOV
SUMMARY

There has been studied the effect of diantipyrylmethane and its homologues -
diantipirilpropilmethane and diantipirilfenilmethane on complexation of gold (III) with 2,2 ',
3,4-tetrahydroxy-3'-sulfo-5'-nitroazobenzene and the optimum conditions for the formation of
mixed complexes with their presence were found. The molar absorption coefficients and the
stability constants of complexes of gold (III) have been determined. There has been established
obedience to Beers low. The effects of foreign ions and masking substances on the com-
plexation were studied. There is developed a method for the photometric determination of gold
(ITI) in the synthetic mixture.

Key words: Gold(Ill), 2,2',3,4-tetrahydroxy-3'-sulpho-5'-nitroazo- benzol, diantipyryl-
methane, diantipirilpropilmethane, diantipirilfenilmethane, spectrophotometric
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AJTKWJIMPOBAHUE COEJIMHEHWN C AKTUBHOU
METWJIEHOBOM I'PYIIION DTUJI-0-BPOMITPOITMOHATO

B.M.UCMAWJIOB, H.H.IOCYBOB, H.I.CAJIBIXOBA,
P.AI'ACBIMOB, I''MHBPATUMOBA, C.X.MUKANJIOBA
bakunckuii I'ocyoapcmeennulit Ynueepcumem
niftali-yusubov@rambler.ru

Ankunuposanue coeOuHeHull ¢ aKkmueHOU MemuleH080U 2PYRNOU IMUT-0-OPOMIPONUO-
HAMOM npomeKaem ¢ 00pa308aHUEM CMECU NPOCMPAHCMEEHHBIX U30Mepos npodykmos C,C- u
C,0- ouankunuposanus. AIKuiuposanue aiiuiayemulayemonama u OUMemulayemoHouKap-
bokcunama 1,2,3-mpubpomnponanom nosyueHvl 3amewjeHHble QYpaHbl.

KaioueBble ciioBa: alKWIMpOBaHHE, aKTUBHAs METHJICHOBas TIpyIma, 3THI-0-OpoM-
NPONUOHAT, TPUOpOMIIpoONaH, GypaH.

CucremMaTn4ecKue UCCIIEeI0BaHUS AIKMJIMPOBAHUS COCUHEHUM C aKTUB-
HOW METHJIEHOBOW TPYMNIIOM MOHO- M MOJMTaJIOT€HaJKaHaMH MOKa3ajo, 4To B
3aBHCUMOCTH OT MPUPOJBI CyOCTpaTa U aIKMWJIMPYIOLIETO areHTa ObUIM IOJTY-
yeHbl PoaAyKThl C- u O- ankunupoBaHu. [Ipu 3ToM ObUTH TTOTYYEHBI TPOIYK-
Thl AJIKWJIMPOBAHHUA 110 aTOMY YIJIEPOJA, a B PEIKOM CIIy4ae M IO aToMy KH-
ciopona. beuta mokazaHa HeMajoOBa)kKHas POJIb PACTBOPUTENEH JUIsl Oompene-
JICHUs HAIMlPaBJIEHUS PEaKLUU aJTKWUINPOBAHUSI.

[IpencraBisl UHTEPEC UCIIONB30BAHUE B PEAKLUU AJIKWIMPOBAHUS COE-
JUHEHUW C aKTHUBHOW METHUJICHOBOM TI'PYIIION (-TaJOrEeHIIPOIIMOHATA, TIE aK-
TUBHOCTbH TAJIOT€HA 3HAYNUTEIBHO MMPEBOCXOIUT AKTUBHOCTh I'aJIOTEHOB B aJIKa-
Hax.

AJKUIMPOBAHUE STUIHUTPUIALETATOB C 3TUJI-0-OpOMIPONHOHATOM B
JAMCO B npucyTcTBUM U30BITKA MOTAIA MPOTEKAECT IO AKTUBHOMETHIICHOBOM
rpyire ¢ oopazoBanueM TOJIbKO MpoaykToB C, C-muankwimmpoBanus (1), XxoTs
B paHHUX paborax [1] ObLIO MOKa3aHO, YTO ATKWIMPOBAHUE JAHHOTO CyOCTpa-
Ta rajloreHaleTaIIMU MPOTEKaeT ¢ 00pa30BaHUEM NMPOJYKTOB MOHO- M AHAI-
KUJIMpoBaHus B cooTHoweHuu 50:50.

llif CH; —CH— CO,Et
CH;CHCO,Et

NC—CH,—CO,Et —— 2 @ NC—C— CO,Et
K,CO; * DMCO

CH; —CH— CO,Et

1
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CuHTe3upoBaHHOE COeUHEHHE | CONEPKUT TPU aCCUMETPUUYECKHUX aTo-
MOB YIJICpOJia U BO3MOXHA BCPOATHOCTL BOCbMU NMPOCTPAHCTBCHHBIX H30MC-
poB. Jlanusie AMP 'Hu"C MOATBEPKIAIOT HATUYKUE B CMECH TPEX U30MEPOB
B pa3HbIX COOTHOIICHHUAX.

AuerunaneroH ¥ O€H30JIallETOH B AHAJIOTMYHBIX YCIOBHUSX C ATHII-0-
OpOMIIPONTMOHATOM AIKHIIMPYETCS KaK M0 aTOMY yriepojaa (OCHOBHOE HampaB-
nenue) (2,4), Tak U 110 agIQMy kucioposa (modounoe Hanpasienue) (3,5).

| . CH—C—R
H,CH El
CHy—C—CH,—C—R ML cy_c_cn—c—R + CHy—c?” I
g) II K,CO, * DMCO H) [« |l J)
o CH O
|
CH, CO,Et CH;—CH—CO,Et
24 35
23-R=CH,
4,5 - R = C(,Hs

CootHomrenne coenuHeHnit 2 n 3 cocrapiser 2 : 1. Jlanasie SIMP "Hu
Bc coeMHEHUH 2 U 4 MOATBEPKIAACT B CMECH JABYX MPOCTPAHCTBEHHBIX M30-
MEpOB (AMACTOMEpPOB), YTO OOYCIIOBICHO HAJIMYUEM B HUX aCCHUMETPUUYECKHX
YIIEPOJIHBIX aTOMOB.

AJKUIMpOBaHUE aJUTMJIAleTHIIalleTOHaTa U JAUMETUIalleTOHANKap-00K-
cunata 1,2,3-TpuOpoMIIponaHoM MPOTEKaeT OAHOBPEMEHHO KakK IO aTOMY yT-
Jepoja, Tak M Mo aroMmy Kuciopona aasas npoaykT C,0-IuaikuianpoBaHUs.
[Mocnenuuii B ycIoBHsIX KOHACHCAIIUU MPETEPIIEBACT CTPYKTYPHYIO TIEperpym-

MUPOBKY U MPOTOTPOITHOE MPEBPALIEHUE J1aBasi 3aMeIEeHHbINA (QypaH.
OCH,CH CH,

CH
CH,BrCHBICH,Br °__

CH;—C—CH,—C—OCH,CH™CH, - " /
% II K,CO,* DMCO

O Cﬁ\

CH,

CH,BICHBICH,B! \‘/
CH,0—C—CH,—C— CH,—C—OCH; —
. | [ [ K,CO;* DMCO

0
@
N OCH,
N
o “CH— ﬁ —OCH,

7

JKCNepUMeHTAIbHAs YaCTh
O0mass MeToAMKA AJKUJIMPOBAHUS COCAUHEHUN ¢ AKTUBHOM MeTH-
JeHoBoii rpynnoii. K cmecu 0.04 Monb coeiMHEHUS! ¢ aKTUBHOM METHUIIEHOBOM
rpynnoit u 0.08 monps motama B 50 M JIMCO nipu nepeMenmrBaHiu 1O Karl-
1stm oGasisimu 0.04 monb pearenta. CMech NepeMeIIuBaIi 5 4 Ipu 20°C u 10
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4 Mpu 60-70°C. Hab6nroganmu m3mene-uue 1sera cmecu. Oxnaxkaanu, oopada-
TBIBAJIM BOAOH M 3KCTparupoBaiu 3¢upom. DkcrpakT cymmmu MgSOs, pac-
TBOPUTEJH OTTOHSIJIN, OCTATOK MEPETOHSIIN M0l BAKYYMOM.

JumaTnnossiii 3¢pup 2,4-1umMeTni1-3-MaHo-3-3TOKCHKAPOOHUITIEHTaH-
auoHoBoi kucaotbi(1). 3 5 r (0.04 mons) stunauTpritanerara u 8.0 v (0.04
MOJIb) 3TUI-0-OpommponronaTta noxyaunu 4.4 1 (57%), T.kum. 173°C (2 mm
pr.ct.), np* 1,4567. Crexrp SIMP 'H (CDCIy) dm.1. @ 1,1-1,25 M (9H, 3CH3), 1,4 n.a. (3H,
CH,-CH), 3,05 1 3,1k; 3,2 x (1H, CH-CHy), 4,0-4,2 m (6H, 30CH,). Criextp SIMP °C
(CDCI3) om.n.: 13,55, 13,77, 14.28; 39,2, 40,3; 42,6, 43,6; 53,1, 53,9; 61,35,
61,43;62,86, 62,99; 77,2, 77,72; 166,1, 166,16; 171,03, 171,15, 171,39.

Haiineno,%: C 57.87; H 7.29; N 4.54 C;sH»NO¢ Brramcneno,%: C
57.50; H 7.35; N 4.47

9Tua 3-anerna-2-meTmia-4-okconeHranoar(2). AHajornuso, u3 4.8 r
anerunaneTona u 8.0 T ATHI-0-OpoM mponuoHaTa nonyuwin 2. Beixom 5.4 T
(42%), T.xum. 135°C (2 mm pr.ct.). Criexrp SIMP 'H (CDCI3) dm.1.: 0.98, 1.3 1
(3H, CH3-CH), 1.08 T (3H, CH3-CH,), 2.1 ¢ (6H, CH-C=0), 3.15 m (1H, CH-
CH-CH3), 3.85 1 (O=C-CH-C=0), 3.95 u 4.1 k (2H, OCH,). IMP "°C (CDCI;)
om.a.: 13.2; 15.5; 17.4; 19.3;28.75; 31.39; 39.3; 61.28,71.1; 100.6; 170.6;
173.6; 196.3; 202 .4.

Harineno,%: C 41.22; H 5.12. C190H;¢04Brraucieno,%: C 40.00; H 5.33.

4-[1-3TuaxkapéokcuiaardiTokcu|nenten-3-ou-2(3). Beixog 24 1
(18.5%), 1.xum.172°C(2 mm pr.cr.). Crnexktp SIMP 'H (CDCL) & m.u.:l.1T
(3H,CH3CH;0), 1.38 1 (3H, CH3CH-O), 1.95 ¢ (3H, CH3C=C), 2.15 ¢ (3H,
CH;C=0), 4.5 x (1H, CH3CH=0), 5.15 ¢ (1H, CH=).

ITHi-3-0eH30M1-2-MeTHI-4-0KconeHTaHoaT (4). AHajgoruuHo, u3 9 r
¢ernndyraguona u 10 r sTuna-0-6poMnponuonata nonyuwid 4. Beixox 3.4 T
(18%), T.xum.105°C ( MM pr.cr.).

Haiineno,%: C 65, 73; H 7.36 C,3H;304 Berancieno,%: C 65.54; H 7.56.

2-[1-3TuakapoéokcuiaariTokcu|-4-6enzounnponen-2 (5). Beixog 7 1
(36.8%), T.xu11. 160-162°C (2 Mm pr.cT.).

Crextp SIMP 'H (CDCIL3) dm.a1.: 0.95 x.x (3H, CHs-CH), 1.15 T (3H,
CH;CH,0), 2.0 ¢ (3H, CH3C=0), 3.4 m (1H, CH3-CH-CH), 3.8 u 4.1 x.x (2H,
OCHo), 7.2-7.9 m (5H, apom.)

2,4-Inmerni-3-amiakapookcniaargypan (6). Ananoruuso, u3 10 r
aneroayuianerata u 14 r tpuGpommponana moxydwim 6 ¢ BeIxogom 15 T
(68%), T.kum. 130°C.

Criextp SIMP 'H (CDCI3) dm.1.: 2.1 ¢ (3H,CH3C=C), 2.5 ¢ (3H, CH3C=),
4.7 n (2H, OCH,), 5.4 m (2H, CH»,=C), 5.9 m (1H, CH,-CH=CH,), 7.0 ¢ (1H,
O-CH=C). SIMP "°C (CDCIs) dm.1.: 10.02; 14.33; 42.55; 64.47; 76.69; 77.11;
77.54; 113.24; 117.42; 117.74; 119.56; 121.10; 132.49; 137.64; 160.5; 164.27.

Haiineno, %: C 65.84; H 6.87. C;oH2,03Bpruncneno,%: C 66.66, H 6.66.

3-MeTunnkapooxcniaar-4-MmeTui-2-merniakapooxkcuiaadypan(7). Ana-
JoTUYHO, U3 7.3 T kapOokcunata u 11.7 T TpuOpommponana moayduiu 7 ¢ Bbl-

24



xomoM 15 1 (62%), T.xum. 120°C.

Crextp SIMP 'H (CDCL) & m.a: 2.08 ¢ (3H, CH;-C=), 3.7 ¢ (3H,
CH;0), 3.8 ¢ (3H, CH30), 3.9 ¢ (2H, CH,C=0), 7.1 ¢ (1H, =CH-0). sIMP "*C
(CDCLs) dm.11.: 9.76; 34.09; 51.13; 52.21; 76.74; 77.17; 77.59; 121.23; 139.16;

154.90; 169.20.
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AKTIiV METIiLEN QRUPU SAXLAYAN BiRLOSMOLORIN
ETIL-0-BROMPROPIONATLA ALKILLOSMOSI

V.M.ISMAILOV, N.N.YUSUBOV, N.D.SADIXOVA, R.A.QASIMOY,
F.N.NAGIYEV, i.0.MOMMODOV

XULASO
Aktiv metilen qrupu saxlayan birlosmolorin etil-a-brompropionatla alkilogmasi natico-
sinda C,C- va C,0O- faza izomerlarindan ibarat dialkillogsmo mohsulu alinir.
Allilacetilasetonat vo dimetilasetondikarboksilatin 1,2,3-tribrom-propanla alkillogsmasi
naticasinda avozolunmus furanlar alinir.

Acar sozlar: alkillogsmo, aktivmetilenqrupu, etil-a-brompropionat, tribrompropan, furan

ALKYLATION OF THE COMPOUNDS WITH ACTIVE METHYLENE
GROUP OF ETHYL-0-BROMINE PROPIONATE

V.M.ISMAILOV, N.N.YUSUBOYV, N.D.SADIKHOVA, R.A.GASIMOYV,
F.N.NAGHIYEV, LA MAMMADOV

SUMMARY
Alkylation of compounds with an active methylene group by ethyl-a-brominepropionate
is received with the formation of the mixture of stereoisomers of the products of C,C- and C,O-
dialkylation. By the alkylation of allylacetylacetonate and dimethylacetondicarboxylate with

1,2,3-threebrominepropane can be obtained substituted furane.

Key words: alkylation, active methylene group, ethyl-o-brominepropionate, threebro-
minepropane, furane

Hocmynuna 6 peoakyuro: 13.06.2016 e.
Ioonucano x neuamu: 10.03.2017 .
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PEAKIIMHA ®OCPOPUJINPOBAHHBIX a-XJIOP-
7 o-TUOIIUAHATOALETAJIBJAETAIOB
C KOMILTEKCHBIMU T'MJPUJIAMM METAJLJIOB

X.A.ACAJJOB
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H3yueno soccmanosnenue gocghopunzameuyeHuvix Xa0pyKCyCHbIX alb0ecud0s8 noo oeti-
cmeuem bopeuopuda nampusi. QOHapysiceHo, Umo 63auUmooelcmesue NOaYYeHHbIX OUAIKOKCU-
docpopunzamenennbix X10peUOpPuUHO8 ¢ 2UOPUOOM HaAmMpust He npueooum K ghocpopuiupo-
BAHHBIM OKCUPAHAM, a ocywecmensiemcst poconam-gpocpamuasn nepecpynnuposka. Boccma-
HoGNeHUe DOCHOPUTUPOBAHHBIX MUOYUAHAMOAYEMATLOC2UO08 NPUBOOUM K 00paA308aHUI0
s3amewyennvlx 2-umuno-1,3-oxcamuonunos. Cmpykmypuvl 6cex NOAYYEeHHbIX COeOUHEHUL NoOm-
separcoenvt memooamu AMP- u UK-cnexkmpockonuu.

KawueBble cioBa: GochopriizaMeIieHHbIC 0-XJI0P- U O-YKCYCHBIC almbAeruisl, (oc-
(hopumpoBaHHBIE XJIOPTHAPHHEI (XJIOPMETHIKApOHHOINEI), (ochoHaT-PochaTHAS meperpy-
MUPOBKA, 3aMELLEHHbIE 2-UMHUHO- 1,3-0KCaTHOIUHBI.

Kak m3BectHO, BuIMHANBbHAA OndyHkimonanpHas cucreMa —C(Hlg)-C=0
SBJISICTCS. HE TOJBKO CyMMOW PEaKIMOHHBIX IIEHTPOB, a 00JIaaaeT pAaoM CIelH-
(HryecKkux CBONCTB, KOTOPBIE OTCYTCTBYIOT B OTAEIBHOCTU KAK Y TaJIOUIHBIX aJl-
KWIOB, TaK M y KapOOHWIBbHBIX coenuHeHHid. KadecTBeHHas crenmduka o-
rajoreHKapOOHUIBHONW CHUCTEMBI ¢ HauOOJbIIEH OYEBUIHOCTBIO MPOSBISETCS B
pa3HULIE MEXIY PEAKIMAMH C CUJIBHO OCHOBHBIMH, HO €J1a00 MOJISIPU3YEMBIMU U
cs1a00 OCHOBHBIMM, HO CHJIBHO MOJISIPU3YeMbIMU HyKjIeodmiamu. B cirydae cuib-
HO TIOJISIPU3YEMBIX MITH 1200 OCHOBHBIX HYKJICO(HIIOB MPeoOIagaeT B3auMoIei-
CTBUE C O-YIJIEPOJHBIM aTOMOM, YTO NPUBOIUT K OOPa30BaHMIO 3aMELICHHBIX
KapOOHWIIBHBIX COEAWHEHUH. JIIsi CHIIBHO OCHOBHBIX, HO MEHEE MOJISPU3YEMbIX
arcHTOB, BCJIC/ICTBUE TEHACHLIMN aHUOHA K ITPUCOEIUHEHHIO K KapOOHUIBHON I'p
ymme [1] oOpa3yronuiics: mepexoIHbIi KOMIUIEKC (B IUTEpaType TaKoi KOMILIEKC
Ha3bIBAlOT KOoMIUIeKcoM Jlproapa-YuHcraiiHa [2,3]) mepecTpanBaeTcsi TakuM 00-
pa3oM, YTO OJHOBPEMEHHO C YKpEIUIEHMEM CBS3H Ciqps.—NU yBenMUMBaeTCA
B3aMMOJIEUCTBUE KapOOHWJIBHOTO KHCIIOPOZA MU 0-YIJIEPOJHOIO aToma, YyeM 00-
JeryaeTcs reTepoMTudecKuii paspoiB cszu C-Hlg. B nmepBom npubmmkennu yc-
JIOBHO MOYKHO CYHTATh, YTO CHJIBHO OCHOBHBIM HYKJI€O(DUI NPUCOECAUHSETCS K
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Oonee KuCIOMy (MMeroIEeMy OONBIINN S-XapakTep) U3 JBYX aTOMOB yIiiepoja B
TPYIIIAPOBKE >C5'+(ng)—C5"+(O), a MEHEe OCHOBHBIM — K MEHEE KHUCIOMY, IpH
YCIJIOBUHY X OIMHAKOBOM CTEPUYECKON JOCTYITHOCTH.

Boccranosnenne kapOOHUIBHOM TPYIIIbI, COAEPIKAIICH B MOJIOKEHUH
aTOM TaJIoTeHa, SBJISETCS OJHUM M3 Haubojiee 4acTo UCIHOJIb3YeMbIX METOOB
CHUHTE3a TaJIOTeHTMIPUHOB, KOTOPBIE MPOSBIISIIOT BBICOKYIO U BMECTE C TEM
CBOEOOPA3HYIO PEaKIIMOHHYIO CITIOCOOHOCTD.

B xayecTBe BOCCTaHOBHUTEJIECH TallOTeHKAPOOHUIBHBIX COCIUHEHUN
paHbllle MCIOIb30BAIM BOJOPOJ Ha IUIATUHOBOM KaTalu3aTope, 3THIAT ajio-
MUHUS ¥ Oopankwibl. OHAKO, B TIOCTEIHEE BpeMsl JUIsl ITUX IieNel Hanboee
4acTO HCIOJIb3YIOT KOMIUIEKCHBIE THAPUABI IIEIOUYHbIX MeTaiioB. K nocTonn-
CTBaM JIaHHOT'O METOJla BOCCTAaHOBJICHHS] OTHOCATCSI OTHOCUTEIbHAsI MPOCTOTA
MPOBEJICHUS MpPENapaTUBHBIX METOJUK, BHICOKHI BBIXOJ II€JIEBBIX MPOIYKTOB,
a Takxe TOT (PaKT, 4To, MPUMEHSS OMPEICICHHBIN THUIT BOCCTAHOBUTEIS, MOXK-
HO JIOOUTBCS BRICOKOHM PETHO- U CTEPEOCEIEKTUBHOCTH Tporiecca [4].

JIns BOCCTaHOBJICHHS TaJOT€HKapOOHWJIBHBIX COCIUHEHH B KayeCTBE
BOCCTAHOBUTEJICH HaWOOJIee IIMPOKO HCIONB3YIOT JIMTHHATIOMUHUUTUAPUA U
Ooprunpua Hatpus. [lepBblii U3 HUX HanOOJee YacTO MPUMEHSIETCS ISl BOCCTa-
HOBJIEHUS 3()UPOB, AHTUIPUIOB, TAJIOTEHAHTUAPHUIOB TPUTATOTEHYKCYCHBIX KHC-
JIOT, BTOPOi — JI7Isl BOCCTAHOBIICHHSI TAIOTEHKAPOOHUIIBHBIX COCIMHEHHA, COep-
KalUX Apyrue pyHKIMOHAIbHbBIE rpymnmnbl. M3BecTHO Takke, yTo peakuuu ¢oc-
(bOpUIHPOBAHHBIX JAUXJIOPYKCYCHBIX ATBJETHIOB ¢ KOMIUIEKCHBIMU THAPHIAMH
METAJUIOB TPOTEKAIOT C 0Opa3zoBaHHeM (hochopriIBaMeIieHHbIX THIPOKCHTH-
xstopdochoHATOB, AUXIOPITAHOINA U HOCHOPIIANKIOPMETAHOB [5].

Hamu noxazano, uro dochopuiizamenieHHble XJI0PYKCYCHbIE ajibAeTu-
nel (1) mox melicTBHEM MSTKOTO BOCCTaHABJIMBAIOIIETO areHTa — Oopruapuaa
HATpHsl — MPUBOJAT K 00pa30BaHUIO TOJIBKO OJHOTO MPOoJayKTa — dochopuiin-
pPOBaHHOTO XJopruapuHa (2).

0] o) o)
(EtO)2|I5l Cl (EtO)Jl Cl ) (EtO)J:l Cl
NaBH, CISiM€;;Py
—_— —_——
Py "HCI o
X CHO X CH,OH X CH, O SiMe,
rac 2ac 3 ap

4 X"H); b(X"COOE); ¢X~Ph)y X~ COOEL; bX™Ph

OOpazyromuecs COeTMHEHUS SBISIIOTCS CIIEerka OKpPaIeHHBIMU KpHCTaI-
JUYECKUMH BerecTBaMu. VX cTtpoenue yctaHoBieHo ¢ nomoiisio UK u [IMP-
CIIEKTPOCKOIINH, & COCTAB MOATBEPXK/IEH JaHHBIMU 3JIEMEHTHOTO aHAIN3a.

B UK-cniekTpax npoAayKTOB BOCCTAHOBJIEHHUS! OTCYTCTBYIOT MOJIOCHI O-
riomeHus B o6macta 1690-1700 cm™, aro MOATBEPKIAET y4aCTUE B MPOLIECCE
BOCCTAHOBJICHMSI aJbJACTUAHON TpymIbl. BaneHTHbIe Koie0aHUs TUIPOKCUIIb-
HBIX I'PYNN IPOSBISAIOTCSA B BUJE MHUPOKOH 1osockl ¢ neHtpom npu 3100-3320
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cM'. Takoe MOIJIOIIEHHE YacTOThI KONEOaHHil XapaKTepHO IS THIPOKCHIIb-
HBIX TPYII, YYaCTBYIOUINX B 00pa30BaHUU BHYTPUMOJIEKYJISIPHON BOJOPOTHOM
CBSI3H.

5 OEt X
EtO
(EtO)ZH CleH \l cl
o
X CH, “H—o0

VYuactue pochopunbpHOM rpynmsl B 00pa30BaHUU BHYTPUMOJICKYJISIPHOM BOJIO-
POJHOM CBSI3U MOATBEpAKAaeTCs TeM, uto curiai P=0 - rpynnsl B UK-cniekTpe
nposiBisieTcst B odmactu 1215 em™. Kpowme Toro, cTpykTypa camMmux XJOpruapu-
HOB (2) moapa3zyMeBaeT HaJMYUe Y HUX Takoi cBsi3u. OaHako, 0osee moapooHo
3TOT BOIIPOC HE U3yHaJICH.

B I[IMP cniektpax coepuHenuii (2) ucuesaer curHai B oomacta 9.5 m. 1.,
XapaKTEPU3YIOIINI Halu4yue albJACTUIHOW Tpynmbl. [IpoTOH THMAPOKCUIBLHON
IPYIIBI NPOSBIAETCSA B BUJI€ CUHIJIETA, B 3aBUCUMOCTH OT TUIIA PAaCTBOPUTES,
B obOmactu 3-5 m.a. [lannbie [IMP criekTpa mokas3bsIBaoT, YTO CUTHAIBI IPOTO-
HoB rpynn CH,-OH, pacmiermissch, NposBISIOTCS B BUAE MYJIbTUIUIETA U
kBapreTa. OHOM U3 MPUYUH 3TOTO PACLIEIUIEHHUS MOXET CIYXUTh 00pa3oBa-
HUE Pa3IMYHbIX TUIIOB BOJOPOJHBIX CBA3EH, O UEM YIIOMHUHAJIOCH BBILIE.

JIOTOJTHUTENBHBIM MOATBEPKACHUEM CTPOCHHS KapOMHOJIOB, 00pa3yio-
IIMXCSl B pe3yibTaTe BOCCTAHOBIEHHs anbaerunoB (la-c), sBusercs oOpa3o-
BaHHE TPOJYKTa CHJIMJIMPOBAHUS THAPOKCUIBLHON rpymmbl (2b,c), oOpa3yro-
IIUXCSl TIPU JACUCTBUM HAa KapOMHOJIBI TPUMETWIXJIOPCUIIaHA B MPHUCYTCTBUU
nupuauna. B UK-crekTpax moiy4eHHbIX COSIUHEHHU OTCYTCTBYIOT IIUPOKAas
nonoca B obmacti 3300cm™, a Hammume B [IMP crieKTpe MHTGHCHBHOTO CHI-
Hana B obsactu -0,2 M.JI. CBUAECTEIBCTBYIOT O HAJIUYUU B MOJIEKYJ€ TPUMETUJI-
CHJIMJIBHOTO (pparMeHTa.

Kak wu3BecTHO, (YHKIMOHATBFHO3AMEIIEHHBIE XJIOPMETUIKAPOUHOIbI
IIMPOKO MCIIONB3YIOTCA KaK HCXOJHBIE BEIIECTBA B CAMBIX Pa3HOOOPA3HBIX
XUMHUUYECKHX MpeBpanieHussX. OQHUM U3 CaMbIX UX XapaKTEPHBIX CBOMCTB SB-
JsieTcss CnocoOHOCTh B MPUCYTCTBUM OCHOBAHHMM MOABEPrarhecsi ACTHAPOrao-
TeHUPOBAHUIO C 00pa3oBaHHEM OKCUpPaHOB. Vcmosnb3oBaHue B JTaHHOM peak-
MM B KAa4eCTBE OCHOBAHWI Hamboyiee HIMPOKO HCIIOJIb3YEMbIX THIPOKCHIOB
WIM aJKOTOJIATOB HATPUS WM Kajusl HE MPUBOIAT K BBIIEICHHUIO OXKHIaEMbIX
npoaykToB peakiuu [6,7]. Ilpu »TOM mnony4aroTcs TPYAHO HUACHTUDHUIIM-
pyeMble CMeCH MPOIYKTOB, U3 KOTOPBIX HE YAAaeTcs BbIACIUTH LEIEBON OK-
cupad. [IpumeHeHne peaKo UCHOIb3yeEMOI0 KaK OCHOBAHHME B ATHX PEaKLUAX
TUApUAA HATPHs, KOTOPBII HapsAay ¢ OOJbIIe OCHOBHOCTHIO 00J1aaeT MEHb-
el HyKi1eo(uIbHOCTBIO, TIPUBOIUT BMECTO OXKUAAEMOro okcupaHa (4) K 00-
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pazoBannio BuHuidochara (5). Bugumo, obpa3yromniuiicss Ha TIEPBOM CTaauu
OKCHUAHHMOH BCTYIAET BO BHYTPUMOJEKYISPHYIO T€TEPOHYKICOPMIBHYIO peaK-
1uro 1o atomy ¢ocdopa ¢ oOpazoBaHHEM YETHIPEXIICHTPOBOTO HHTEPMEINATA,
KOTOpBIiA nanee mpeBpamaercs B pocdar (5), T.e. mpoucxomut dhocdonar-gpoc-
darnas mneperpynnupoBka [8]. IlpoToHy wmernHOBOrO (hparMeHTa B yuUc-
TONOKEHHH K (ocOprIbHOI rpymme cooTHecn ayouer ¢ ‘Jpy = 12-18 T, T.e.
BUHWIBHBIM MPOTOH U (pocopriibHas Tpynna HaXOASITCS B yuC-TIOIOKEHUHN 10
OTHOUIEHUIO APYT K JIpYry (B COOTBETCTBUM C JUTEPAaTYpHbIMU AaHHBIMH [9,10]
MIPOTOH B MPAHC-TIONOKECHUN JTOJKECH TPOSIBIIATHCS TyOJIETOM C 4 pu=41Tm). B
cnektpe AMP 1P coenmuenms (5) UMeeTcs CUrHAN B 00macTH 6.33-6.6 M.1I..

o)
>4(Et0)25 T
\

o o X><CH
E0)P. O Nap1 [EO)P. © 4 ?
— X |7

X

- O-
X" “CH,OH X" CH,0 F/ oEt|  x H
-

2b,c ~ — —
Cl J) OFEt
O—P(EtO)2

H Sab g

a (X=COOE); b (X=Ph)
N3yuas peakiuu BOCCTAaHOBJICHUS THOIIMAHATOATBICTHIOB (6), 0COOBII
HHTGpGC Hpe,Z[CTaBJ'DIJI BO3MOXHOCTH CCJIICKTHUBHOI'O BOCCTAHOBJICHHA aJIbJC-
TUIHOW TPYNIbI COeUHEHUH (6a,b), COXpaHUB MPHU 3TOM HE3aTPOHYTOU THO-
nuaHatorpynny. C Ie/bl0 U3y4eHHUsT BO3MOXHOCTU XEMOCEJIEKTUBHOTO BOC-
CTAHOBJICHUS AJIbJICTUIHOW TPYNIBI THOIIMAHATOAIBACTUIOB (6) ObLIa HCCle-
JIOBaHA peakUus MOCIETHUX ¢ OOPTUAPUIOM HATPHs MPU KOMHATHON TeMIiepa-

Type.

C nensio co3nanus Hanbosee OIaronpUsATHBIX YCIOBUH JUIS CENEKTUB-
HOTO BOCCTAHOBJICHUS OBUI TPUMEHEH «OOpaTHBINY MOPSAIOK MPHUOABICHUS
peareHToB, T.€. K pacTBOpY albJeruaoB (6a,b) B qurnnmMe ObLT pubaBiIeH pac-
TBOp OOprujipuaa HaTpUs B aHAJIOTMYHOM PaCTBOPUTEIIE.

B pesynbrare 3TO# peakiuu ObLT MOJYYE€H MACISHUCTBIM MPOIYKT.
Anamu3 [IMP- u MK- cniekTpoB NMpOAYKTOB pPEAKIHMH IMO3BOJISIET MPEIOI0-
XKUTh 00pa3oBaHHE TeTEPOIUKIOB (7), T.e. peakius HE OCTAaHABIMBACTCS Ha
cTaguu 00pa3oBaHUs THOIIMAHATOKApOMHOIJIOB. OO0IIas cxeMa peakiuu OMHUCHI-
BAEeTCs CIEYIONIUM YPaBHCHUEM.

29



N o}
2 © (t NH
(EO),P.  SCN napH. | (EO)P SJ/ EO)P. s
NIEONCTC |
X" cHO X" cHy,—o~" X HZaT
6 2b 7 @b
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XapaxkrepHas (opma curHana GEeHWIBHOTO KOJIbIIa B BUJE IBYX MYIIb-
TUTIETOB TIpH 7.25 M.a. 1 7.6 M.11. U cBoeoOpa3Hbiid kBapTeT -O-CH; rpymme! B
obnactu 4.2 M.71. OTHECEHBI Kk coeanHeHuro (76). [IMP-cniektp (7a) xapakrepu-
3yeTCsl CIOKHBIM MYJIbTUILIETOM B oOmactu 3.6-4.25 m.u. (cnuBanume OCH,-
¢parmenta rerepormkia ¢ OCH,- ¢parmentamu GochOpuiIbHON U 3TOKCH-
KapOoHWIbHOU Tpymi), a MK-criekTp — OTCYTCTBHEM TMOJIOCHI TOTJIOMICHUS
C=N - rpynnsl npu 2230-2260 em’! THOIIMaHATO(parMeHTa, M TMOSBICHUEM
nosockl pu 2970 em, XapakTepu3yrolei sxk3orukiandeckyto =NH — rpynmy.

JKCNepUMEHTAIbHASA YaCTh

Y4uuTeiBas TUTPOCKOMUYHOCTH HCXOIHBIX (ochopopraHudecKux Cco-
€AMHEHUI M UCIOJIb3YEMBIX PEareHTOB, BCE CUHTE3bl MPOBOJIMCH B CYXUX pac-
tBoputensx. UK crekTphl cycreH3uii o0pa3oB B Ba3eTMHOBOM Macie HIIU B
meHke nonydyanu Ha crnektpomerpe UR-20, cnektpsr AMP 'H pacTBOpPOB B
JelTepoalieTone, 1eHTepoxsIopoGopMe Wil B IEHTEPOIUMETUICYIb(HOKCHIE -
Ha crnekTpomerpe Tesla BW-567 (100 m 200 MI'1), BHYTpeHHU CTaHIApT
I'MJIC, criektpsr SIMP *'P - na crexrpomerpe Bruker WP-80 (32.38 MTI'm),
XUMHUYECKHEe CABUTH s1iep pocdopa ykazanbl oTHOCUTENBHO 85%-0i1 H3PO4
O0mass MeToAUKa BOCCTAHOBJIEHUSI (POCHOPUIUPOBAHHBIX (-XJIOpalle-
TajabaeruaoB (1) oopruapuaom HaTpus (aabaeruanl (1) moayvanu mo me-
Toauke [11]). Heo6xomumoe komuuectBo (10%-HBIN H30BITOK OT PacueTHOTO
konudectBa) NaBHy 3amuBanu 50 M aGconmoTHOTO Adupa U MepeMennBaid B
tedenue 0,5 4. 3aTtem gobasmsuu k 3toit cmecu 0,01 monb anpaerumos (1) B 50
MJI 2¢upa TaKol CKOPOCThIO, UTOOBI dpup ymepeHHo kutmen. [locne qobaie-
HUSl BCETO ajbJeruja MepeMelInBaHue MPOJIOJDKAIA B TeUEHUE 4 4acoOB MpH
TEMIEpaType KUMEHUS PACTBOPUTENS. 3aTeM PEaKIIMOHHYIO KOOy OXJIaKJanu
JEeTHOW BOJOW M OCTOPOXKHO pasiaraju oOpasyIoUIHiics KOMILJIEKC BOJOM.
DdupHbIii cnoit OTGUIBTPOBBIBATN OT 00pa3yIOMIETOCs OCa/Ka, CYIIWIH HaJl
MgSOy. Ilocne ynaneHust paCTBOPUTENST OCTATOK MEPEKPUCTATUIM3OBBIBAIN U3
MOJIXOJISIETO PACTBOPUTEIIS.
2a: Beixona: 74% (macno). UK-cnextp, v, em™': 1215 (yur., P=0), 3280-3320 (OH).
Cnektp SIMP 'H, §, m.n. (CD;),CO): 1.1(6H, m, 2CH3); 3.2(1H,ym.c,0H); 3.9
(4H, m, 20CHy); 4.2-4.4 (2H, m+xB, OCH,); 5.2(1H, M, CH). Cnekrp SIMP *'P,
S, m.1. (85% H;PO,): 13,8. Haiineno: 14,28% P; 16,48% Cl. C¢H404PCl. Haiineno:
14,32% P; 16,4% Cl.
2b: Beixox: 72%. T.mn., °C: 118-120. Cnextp SIMP 'H, 8, m.x. (CD;3),CO):
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1.15(9H,m,3CH3); 3.2(1H,ymr.c,OH); 4.0(6H,m,30CH,); 4.3 (2H,kB,OCH,).
Crektp SIMP 3P 5, M. (85% H3POy): 14,25. Haiineno: 10,66% P; 12,39%
Cl. CoH30O6PCl. Hatigeno: 10,75% P; 12,31% CI.

2¢: Bexox: 77%. T.un., °C: 114-116. UK-cnektp, v, em’: 1215 (ym., P=0),
1590-1595(Ph), 3140 (OH). Cnextp SAMP 'H, 8, m.n. (CD3),CO): 1.15 (6H,
n.1., 2CHj3); 4.05 (4H, m, 20CH,); 4.2-4.4 (2H, m+xB, OCH,); 5.0 (1H, ymr.c,
OH); 7.25 (3H, m, Ph); 7.50 (2H, m, Ph). Cnextp SIMP *'P, &, m.1. (85%
H;PO,): 14,4. Haiigeno: 10,56% P; 12,18% Cl. C,H;304PCl. Haiineno:
10,60% P; 12,14% Cl.

1-TpumeTWICHIOKCH-2-THITOKCH(POocHOPUI-2-ITOKCUKAPOOHUT ((PpeHuT)-
2-xsiop3tanoa (3a,b). K cmecu 0.02 monst xmoprugpuna (2 b,c) u 0.02 mons
nupuanHa B 60 M 6ersona npu oxnaxaernn (0-5°C) U mepeMemnBaHuy 10-
OaBysumy o karusim 2.17t (0.025 mons) TpuMeTHIXIIopcuiIana. PeakiimoHHyIo
Maccy MepeMelnBaiy Mpu MOCTENEHHOM MOJAHATHN TeMIIEpaTyphbl 10 KOMHAT-
HOU, KUMATWIA 4 4 1 ocTaBisii Ha 12 yacoB. OTUIBTPOBHIBAIN BBITABIINI
0CaJIOK, YIaJIsJIM B BaKyyMe PacTBOPHUTENb, (PPAKIIMOHUPOBAHUEM BbIAEIISIIH
npoaykThl (3a,b). Beixon 62% (3a) u 71% (3b).

3a: T.kum.,’C: 139-141 (0,09 mm.pr.ct.). UK-cnektp, v, em 1120(C-0-C),
1285 (P=0), 1720 (C=0). Cnextp SIMP 'H, §, m.1. (CD;3),CO): -0.2(9H, c,
SiMes); 1.15(9H,m,3CH3); 4.0(6H,m,30CH>); 4.3 (2H,xB,0CH;). Cniektp SAMP
3P, 8, .. (85% H3POy): 14,7. Haiinero: 8,54% P; 9,76% Cl. C1,Has06SiPCI.
Haiineno: 8,60% P; 9,85% Cl.

3b: T.kun.,’C: 128-130 (0,09 mm.pr.ct.). UK-cnektp, v, em: 1285 (P=0),
1590-1595(Ph). Crextp SIMP 'H, 8§, m.1. (CD3),CO): -0.2 (9H,c,SiMe3);1.1
(6H, n.t., 2CHs); 4.0 (4H, M, 20CH,); 4.2-4.4(2H,xB, OCH)); 7.25 (3H, M, Ph);
7.5 (2H, M, Ph). Crextp SIMP °'P, §, m.1. (85% H3PO,): 14,52. Haiinewo:
8,46% P; 9,68% Cl. C5H2604SiPCl. Haiineno: 8,50% P; 9,74% Cl.

Peakuusi xjiopMeTHiikapOonHoJ0B (2) ¢ ruapuaom Hatpusi. K cycnensun
0.05 moust NaH B 150 M abcomroTHoro xustoBoro s¢upa npu 0°C u mepe-
mermmBaanu qo6aBnsum 0.05 Moyst cooTBeTCTBYIOMIETro crupTa (2). 3aTeM 0oX-
JaKJIeHUue yOMpaau M peaklHOHHYI0O Maccy MepeMellnBalyd MpU KOMHATHOM
Temreparype B TeueHue 8 yacos. [locie 3Toro peakoHHyI0 cMech pa30aBiis-
au 150 mn 10%-noro pactBopa HCI , BeimaBmine TBepable BeniecTBa OTQUIBT-
POBBIBAJIM, @ BOJHBIN CION TPHXKABI SKCTparupoBainu 3¢pupoM. OObeTMHEHHBIE
3(upHBIE BHITSHKKA MPOMBIBAJIA HACHITIIEHHBIM pacTBopoM NaCl u cymmim Han
MgSO,. Tlocne oTroHkH pacTBOpUTENs (PPAaKIUOHUPOBAHHEM OCTAaTKa B Ba-
KyyMe MacJIsTHOTO Hacoca BeIaesuiH GocdaTsr (5).

5a: Beixom:65%. T.xumn.,’C: 123-125 (0,1 mm.pr.ct.). UK-crekTp, v, em™: 1250
(P=0), 1600-1640(Ph). Crexktp SIMP 'H, §, m.1. (CD3),CO): 1.3 (9H, m,
3CHs); 4.0 (6H, x, 30CH,); 7.8 (1H, “Jpy=12.5 'y, *Jyy=7.5 T'u =CH); 8,2
(1H, *Tpy=12.5 T'x ). Criextp SIMP *'P, §, m.1. (85% H3PO,): 6,33. Haiinero:
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12,38% P. CoH,70¢P. Haiineno: 12,3% P.
5b: Beixom:63%. T.xum.,°C: 108-110 (0,1 mm.pr.ct.). UK-crextp, v, cM s 1250
(P=0), 1600-1640(Ph). Crexktp SIMP 'H, §, m.1. (CD3),CO): 1.2 (6H, m,
2CH3); 4.0 (4H, x, 20CH,); 7.3 (5H, ¢, Ph); 7.9 (1H, “Tpy=12.5 'y, *Juu=7.5
I'nu =CH), 8,25 (1H, *Jpy=12.5 T'rp). Criextp SIMP *'P, 8, m.1. (85% H3PO,):
6,6. Haitineno: 12,07% P. C,H;704P. Haiineno: 12,11% P.

2-Umnno-4-nudTokcudochopui-4-3tokcuxkapoonun(penmnn)-1,3-
okcatuoaunbl (7). K pactBopy 0,05 monst anpaeruna (6a) wiu (6b) B 50 mi
quriuMa (ajabaeruasl (6) moay4daan no Mmeroauke [12]) npu nepememnBanuu
U TeMmIepaTrype 25°C memnenno npukanbiBaau pactBop 0,0125 momns Goprua-
puaa HaTpus. PeakiMoOHHYI0 cMech IepeMeInBaiu 2 4 MpU 3TOM TeMIepary-
pe, MEJICHHO MTOJHUMAJIA €€ 10 KOMHATHOW M MepeMEIMBaAIIM enle 2 4. 3aTeM
B PEAKLIMOHHYIO KOJIOY OCTOPOKHO 100aBisian 70 M BOJBI U BOJHBIA POCTBOP
TpUKABI SKcTporupoBayn ddupom. [locne cymku Hag MgSO4 1 OTTOHKH pac-
TBOPUTENS TeTepOLUKIIbI (7) BBIIEISUIN B BUJE Macedl.

7a: Beixom:72%. UK-criextp, v, em: 1045(P-0-C), 1285(P=0), 1635(C=N),
1720 (C=0), 2970 (NH). Crextp IMP 'H, 5, m.1. (CD3),CO): 1.1(9H,m,3CHs);
3.6-4.25 (8H,m, 30CH+CH,-1ukn.); 8.0(1H,ym.c, =NH). Criextp SIMP °'P, 3,
m.a. (85% HiPOy): 16,2. Haiineno: 4,48% N, 9,89% P, 10,18% S.
Ci10H1sNOgPS. Haiineno: 4,50% N, 9,97% P, 10,29% S.

7b: Beixom:68%. UK-cmextp, v, cM': 1050(P-0-C), 1280(P=0), 1590-1595
(Ph), 1640(C=N), 2970 (NH). Criektp SIMP 'H, §, m.1. (CD3),CO): 1.15 (6H,
M, 2CH3); 4.0 (4H, m, 20CH,); 4.2(2H,xB,0CH,); 7.25 (3H, M, Ph); 7.6 (2H, M,
Ph); 8.2(1H,c, =NH). Criextp SIMP *'P, §, m.1. (85% H3PO4): 15,9. Haiinero:
4,36% N, 9,79% P, 10,26% S. C;3HsNO4PS. Haiineno: 4,44% N, 9,84% P,
10,16% S.
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FOSFORILLOSDIRILMIS a-XLORO- VO a-TIOSIANATOALDEHIDLORIN
METALLARIN KOMPLEKS HiDRIiDLORI iLO REAKSIYASI

X.0.9S9DOV
XULASO

Fosforilovazli xlorsirks aldehidlorinin natrium borhidrid istirakinda reduksiyasi 6yranil-
misdir. Dialkoksifosforilovozli xlorhidrinlorin natrium borhidrid ilo qarsilighh tesirindon
oksiranlar alinmamis, avozinds fosfat-fosfonat qruplagsmasinin getmosi miisahido olunmusdur.
Fosforillogdirilmis tiosianatoaldehidlorin reduksiyasi reaksiyasindan iss avezolunmus 2-imino-
3-oksatiolinlor amalo golmisdir. Sintez edilmis maddolorin qurulusu IQ- vo NMR metodlarinin
komaoyils tosdiglonmisdir.

Acar sozlor: fosforilovozli a-xloro- vo o-tiosianatoasetaldehidlor, fosforillosdirilmis
xlorhidrinler, fosfat-fosfonat qruplagsmasi, ovozolunmus 2-imino-3-oksatiolinlor

THE REACTION OF PHOSPHORYLATED a-CHLORO- AND
0-THIOCYANATOACETALDEHYDES WITH COMPLEX HYDRIDES OF METALS

Kh.A.ASADOV
SUMMARY

The reduction of phosphoryl substituted chloroacetic aldehydes by sodium borohydride
has been studied. It has been found that the interaction of dialkoxyphosphoryl substituted
chlorohydrins with sodium hydride doesn't lead to phosphorylated oxyranes, but there occurs
phosphate-phosphonate rearrangement. As a result of the reduction of phosphorylated thiocy-
anatoacetaldehydes, substituted 2-imino-1,3-oxathiolins were obtained. The structure of the
synthesized compounds was confirmed by IR- and NMR methods.

Key words: phosphoryl substituted a-chloro- and a-thiocyanatoacetaldehydes, phos-
phorylated chlorohydrins, phosphate-phosphonate rearrangement, substituted 2-imino-1,3-

oxathiolins.

Hocmynuna 6 peoaxyuro: 13.06.2016 e.
Hoonucano xk newamu:10.03.2017 e.
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AZOMETINLORIN Cu(Il) KOMPLEKSLORININ
SINTEZI VO QURULUSU

A.R. ROHIMOVA, Z.I.iISMAYILOV, R.C.MIRZOYEVA,
K.M.MUSTAFAYEVA, T.M.ILYASLI
Baki1 Doviat Universiteti
rahimova_aysel@mail.ru

Cu-[benzoilasetiliniden-3aminpropanol], Cu-bis[2-hidroksinaftiliden-3aminpropanol],
Cu-bis-[salisiliden-ortofenilendiamin]  sintez edilmisdir. Almmis birlasmalorin  qurulusu
EPR(elektron paramagnit rezonans) va IDS(isigin dinamiki sapilmasi ) spektroskopiyast ila
tasdiglonmigdir. Torkibinda mis asetat qrupu saxlayan Cu-bis-[salisiliden-ortofenilendiamin]
monodentat, Cu-bis[2-hidroksinaftiliden-3aminpropanol ~ va Cu-[benzoilasetiliniden-
3aminpropanol]-un bidentant ligandli oldugu siibut edilmigdir. EPR spektroskopik tisululla
metal komplekslarin miistavi qurulusa malik olmasi da tasdiq edilmigdir .

Acar sozlari: azometinlor, metal komplekslor, elektron paramaqnit spektroskopiyasi,
is181n udulma spektri

Azometinlor aminlorin karbonillorlo kondenslosmo mohsuludur [1]. Bu
birlosmalorin iimiimi formulu R-HC=N-R; kimi gostorilir (burada R vo R,
alkil, aril, tsikloalkil vo ya heterotsiklik quruluslu ovozlayicilar ola bilar) [2].
Azometinlor (Siff osaslar1) giiclii xelatomologatirici birlogmolordir. Xiisuson
molekulda —OH vo ya SH qruplan istirak etdikdo bu zaman azometin qrupu
baglanir vo ya altiiizvlii halgalor amals golir. Bu birlogsmalarin tatbiq sahalori
cox genigdir [3]. Tadgiqatlar naticosindo azometinlorin (Siff osaslarinin) hid-
roksil gqruplu orta ovozli aromatik aldehid téromolorinin bidentant ligandli
kompleks oldugu miioyyon edilmisdir [4]. Siff osaslar1 azometinlor adlandiril-
magqla yanasi, homginin iminlar [5], anillor do adlandirilir. Azometinlorin funk-
sional xassolorinin Oyronilmasi, bu birlogsmolorin tibbdo miixtolif dorman pre-
paratlarinin alinmasinda, iizvi sintezdo katalizator, kond tossarriifatinda bitki-
lorin boOyiimesi {iciin requlyator, antibakterial, antifunqal, antioksidant, kor-
roziya inhibitoru xassolorino malik maddoslorin alinmasinda istifado edilir [6,
7]. Miixtolif odobiyyat molumatlarina asaslanaraq miioyyon edilmisdir ki, azo-
metinlor alinma iisuluna vo aparilan reaksiyalarin soraitino géra daha asan olda
edilir.
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Tacriibi hissa

Tadqiqat isi liglin salisil aldehidi, ortofenilendiamin, hidroksi-naftaldehid,
benzoil-aseton torkibli iizvi reaktivlordon istifado edilmisdir.

Salisiliden-orto-fenilendiamin 0,05 mol (10,6 q ) vo mis asetat1 0,05 mol
(4,3 q) 1:0,5 nisbotdo etil spirti istiraki ilo qizdirilaraq holl edildikdon sonra,
kolbaya kégiiriiliir. Uzorina 50 ml etil spirti slave edilir. Maqnit qarisdirict vo
okssoyuducu ilo tochiz olunan sistemdo iki saat sintez aparilir. Reaksiya basa
catdiqdan sonra reaksiya mohsulu filtrdon kegirilir. Kristal etil spirtinds zaif
qizdirmagla hall edilorok yenidon siizgocdon kegirilir. Bu proses bir neco dofo
tokrarlanir. Tiind-qurmizi rongli kristal almir. Kristalin orime temperaturu
170°C-dir.

OreenD
NH, HO )
e |

FME(CHLO0), — = NH, Me—0
P CH,COOH =

Me=Cu, Ni CHLC00

2-hidroksi-naftiliden-3-aminopropanol 0,05 mol (10,75 q) vo mis asetat
0,001 mol (4,3 q) 1:0,5 nisbotdo gotiiriilorok ayri-ayriligda etil spirti ilo
qizdirilaraq holl edildikdon sonra, kolbaya kogiiriiliir. Uzorino 50ml etil spirti
olava edilir. Maqgnit qarisdirici vo okssoyuducu ilo tochiz olunan sistemdo iki
saat sintez aparilir. Sintez basa ¢atdigdan sonra reaksiya mohsulu filtrdon ke-
cirilir. Kristal etil spirtindo zoif qizdirmaqla holl edilorok tokrar filtrdon
kegiorilir. Bu proses bir ne¢a dofs tokrarlanir. A¢iq yasil rong kristal alinir, T,=
156 C-dir.

CH=N-CH,-CH,-CH_-OH
|

OH
+ Cu(CH,COO), —

CH=N-CH,-CH,-CH,-OH

(|3H=‘N—CH2—CH2—C

o_
0,05 mol (10,25 q) benzoil-asetiliden-3-aminopropanol va 0,001 mol
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(4,3 q) mis asetat1 1:0,5 nisbotdo gotiiriilorok ayri-ayriliqda etil spirti ilo
qizdirilaraq holl edildikden sonra, kolbaya tokiiliir. Uzorino 50ml etil spirti
olava edilir. Maqgnit qarisdirici vo okssoyuducu ilo tochiz olunan sistemdo iki
saat miiddatinds sintez edilir. Sintez basa ¢atdiqgdan sonra reaksiya mohsulu
filtrdon kecirilir. Alinan kristal etil spirtindo zoif qizdirmagla holl edilorok
tokrar filrdon kecirilir. Bu proses bir ne¢o dofo tokrarlanir. Kristallar yasil
rongli alinir. Ty= 165°C-dir.

CH,

l:N—CHz—CHz—CHz—OH
H

= + CU(CH,COQO), — =

CH,
|_I‘~\J\—CH=—CH=—CH=—0H
CH . @
C—O—(l}u‘_ 0o—C
Thmagy, Il
=3 H
OH—CHiy-CHsisCHMN =
CH,

Spektral 6lgmoloar iiciin sintez edilon maddolorin mohlullart hazirlanir.
Elektron udulma spektrlori (IDS) 100 mm-lik (eni 0,1 sm) kvars kiivetdo Vis
JENWAY 6850 spektrometrindo ¢okilmisdir.

Komplekslorin EPR spektrlori EMX Bruker markali spektrometrdo,
hissaciklorin 6l¢iisii igigin sopilmasine asason Horiba LB-550 cihazinda
Olclilmiisdiir. Metod dagilan hissociklorin 6l¢iisiine osason diffuziyanin orta
slirotinin toyinine osaslanir ki, bu da hissaciklorin diffuziya sabitini 6lgmaya
imkan verir. Hissaciklorin diffuziya sabiti 273-343 K temperaturda ol¢iilmiis-
diir. Miioyyon edilmisdir ki, hissaciklorin ol¢iisii 0,001-6 mikron intervalinda
doyisir. Bu metod 5 mW enerji, 650 nm dalga uzunlugunda hissociklorin
Olciisiinii toyin etmoays imkan verir. Hissaciklorin mahlulda olan cokisi : Xi =
(vi/RHi3) /[(Zi (vi/RHi3)], RHI, - uygun hidrodinamk radiusdur .

Naticoalorin miizakirasi
Metal komplekslorin hom toz halinda, hom do holledici istirakinda
spektrlori cokilmisdir (sokil 1, 2, 3, 4). Toz halinda sintez edilon birlosmolor
singlet, izotrop xatt amalo gotirir. Hoalledici istirakinda iso bir xatt dord xotlo
ovoz edilir. Bu da metal kompleksdo misin spinin 3/2-yo borabor olmasi ilo
olagodardir.
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Sak.1. Otaq temperaturunda Cu-bis-[salisiliden-ortofenilendiamin]
EPR spektrlori a) toz halinda, (b) mohlulda

Salisiliden-orto-fenilendiamin vo mis-asetat asasinda Cu-bis[salisiliden-
ortofenilendiamin] sintez edilmisdir. Sintez edilon komplekslorin hom toz ha-
linda, hom do toluol mohlulunda spektrlori ¢okilmis vo interpretasiya olun-
musdur (sokil 1). Sintez edilon komplekslorin bidentant ligandli kompleks
oldugu miisyyon edilmisdir. Toz halinda ¢akilmis spektr nisbaton az assimmet-
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rik, izotrop, sinqlet, spektr alinir. g=2.08337, spektrin eni AB=107G olmusdur.
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Sok.2. Otaq temperaturunda Cu-bis-[2hidroksi-naftiliden-3aminopropanol] EPR
spektrlari: (a) toz halinda, (b) mohlulda

Sokil 2a-dan goriiniir ki, burada iki nov xott omolo golir. Buna sobob
burada g-faktorlar1 ilo forqlonon iki kimyevi morkozdon spektr xattlorinin
gériinmesidir. Hor ikisi Cu®* ionuna aiddir. Onlarin g-faktorlar1 uygun olaraq
21=2.06804, 2,=2.047541. Miioyyan edilmisdir ki, oksoriyyst komplekslor
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bidentant ligandl1 kompleks omolo gotirir.

10t g

£=2,25648

1- =2,25645

=2,04373

170 G=2,12912

T T g T 1 1 T [ [ ] {
2000 3000 3100 3200 3300 3400 3500 Sa00 3700 3&00 3200 4000 G

b

Sak.3. Otaq temperaturunda Cu [bis benzoilasetiliniden-3aminopropanol] EPR
spektrlari -a) toz sakilinda b) toluol mahlulunda

Benzoil-asetiliden-3-aminopropanol Cu”*-ls toz halinda spektri yuxarida
verilmigdir. Buradan goriiniir ki, bork halda maddodo triklinik simmetriya
movcuddur. Basqa sozlo g« .8y, &, komponentlori bir-birindon koskin
forglonirlor. Cu-bis[benzoilasetiliniden-3aminpropanol]-u toluolda hall edarak
spektri cokilmisdir. Spektrde dord Cu®* golon dord xott goriiniir. g=2.12312
Izotrop spektr gostorir ki, maye halinda bork cisimdo anizotropiya yox
olmusdur vo baxdigimiz kimi Cu**-un kompleksidir.

Sokildon do goriindiiyli kimi g faktoru EPR spektrlorinin asas gostori-
cisidir. Bu faktor sintez edilon komplekslorin foza voziyyatini miioyyonlosdirir.
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Sintez edilon komplekslorin oktaedral foza qurulusunda olmasi miioyyon edil-
misdir. Belo ki, G faktoruna asason siibut eds bilarik ki, cilitlosmomis elektron
dx*-y” yerlosir. Bu da bidentantli komplekslora xas olan xiisusiyyatlordir.

Gorlindiiyli kimi sintez olunmus komplekslorin EPR spektrlori bir-bi-
rindon forglonir vo bu forq ligandlarin miixtalifliyi ilo olagodardir. Sintez olun-
mus komplekslorin toz halinin otaq temperaturunda ¢okilmis EPR spektrlori
mis (II) ionunun lokal otrafinin simmetriyasinin zoif aksial simmetriyadan
rombik simmetriyaya qodor doyisdiyini gdstorir.

NOTICOLOR

1.Miixtolif azometinlorlo Cu (II)- nin komplekslori alinmis, onlarin torkibi vo
qurulusu Oyronilmigdir. Miiayyon edilmisdir ki, ilkin maddslerin qurulusg-
larindan asili olaraq bidentant vo monodentat tip birlosmalor omalo golir.

2.. EPR spektroskopiyasi, sintez edilon komplekslorin oksariyyatinin bidentat
ligandl1 oldugunu siibut edir.

3. EPR spektroskopiyasina asason bidentant komplekslori dx*-y” enerji morkozi
orbitallarin sirasin1 miioyyonlosdirir.
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CHUHTE3 u CTPYKTYPA KOMIVIEKCOB ASOMETHHOB Cu (II)

A.P.PATUMOBA, 3.U.UCMANJIOB, P.Ix.MUP30EBA,
K.3.MYCTA®AEBA, T.M.NJIbACJIbI

PE3IOME

Beutu cuHTE3UpPOBaHBI HOBBIE KOMILIEKCHI METAJUIOB U ONIPEENICHBl UX COCTaB U CTPYK-
Typa pa3lNdHBIMH CIIEKTPAILHBIMA METOAAMH. Y CTAHOBJIEHO, YTO KOMIUICKCHI COAEPIKAIIE B
COCTaBE alETOKCH TPYIITy, SBIAIOTCS MOHOJICHTANBHBIM. OIIP-crieKTpoCKOmus TOKa3bIBaeT,
YTO CHHTE3UPOBAHbBIE KOMIIIEKCHI OMAEHTAaHTHOTO THIIA.
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C nomoipto meroaa DIIP-ciekTpockonuu MOATBEPKACHA, YTO MeTalT KoMIuiekcehl Cu-
ouc-[2-runpokcu-3amunnponanon| u Cu-[0eH30MIalCTUIMHUICH-3aMUHIIPOIIAHO| HMEIOT

IUIOCKYIO CTPYKTYPY.

KiioueBble ciioBa: A30MCTUHBI, METAJUI KOMIIJICKCHI, 3JICKTPOHHBLIC CIICKTPOCKOIIU-
YECKHUE METOMIBI, CIIEKTP IOIJIOIICHNUSA CBETA

SYNTHESIS AND STRUCTURE OF AZOMETHINE CU (II) COMPLEXES

A.R.RAHIMOVA, Z.IISMAYILOV, R.C.MIRZAYEVA,
KM.MUSTAFAYEVA,T.M.ILYASLY

SUMMARY

Structures and contents of new metal complexes have been synthesied and proved with
several spectral methods. It has been determined that complexes containing acetoxi groups
behave as monodentant ligands. The spectral methods of EPR proved that some complexes like
Cu-bis[2-hidroxinaftyliden-3aminpropanol and Cu-[benzoylasetyliniden-3aminprophanol] are
of plane structure.

Key words: azomethines, metal complexes, electron paramagnetic spectroscopy, light
absorption spectrum.

Redaksiyaya daxil oldu: 27.12.2016-ct il
Capa imzalandi: 10.03.2017-ci il
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HIPOKSIYA KECIRMIS DOVSAN BALALARINDA FiZiKi YOKUN
PERIFERIK QANDA QAN KOMPONENTLORININ
DINAMIKASINA TOSIRI

U.F.HOSIMOVA, 9.H.9LIYEV, S.C.MOMMODOVA,
Baki Dovlat Universiteti, AMEA-nin A.I.Qarayev adina Fiziologiya Institutu
emil015@yahoo.com

Tadgqiqat isinda prenatal inkisafin dol dovriinda hipoksiya kegirmis 30-giinliik dovsan
balalarimin periferik gaminda fiziki yiikdon avval va sonra qamin formali elementlorinin
miqdarmin dayigmasina tasirini tadqiq etdik. Prenatal inkisafin istor normal, istorsa da dol
dovriinda hipoksiya almis analardan dogulmus 30-giinliik dovsan balalarinin qaninda fiziki
yiikiin tasirindan sonra qanin formali elementlarinin bazi gostaricilarinda yiiksalma, bazi-
lorinda isa azalma oziinii gostormisdir (cadval 1, sakil 1, 2). Belalikla, fiziki yiiklorin tasirindon
sonra hipoksiya almis dovsan balalarinda qanmin bazi gostaricilorinda nazaragcarpan doayi-
sikliklora sabab hipoksiya naticasinda yaranmis qan sisteminin neyro-endokrin tanziminda
pozgunlugun amoalo galmasidir.

Acar sozlar: hipoksiya, fiziki yiik, prenatal, postnatal, do1 dovrii, qan, adrenalin va s.

Insan vo heyvan orqanizmi miirokkab organlar sisteminden ibarat olub,
sinir vo humoral sistem vasitosilo tonzim olunur. Fiziki foaliyyat noinki 9zolo
sisteming, ham do insan vo heyvanin biitiin orqanizmina tosir edir. Fiziki
mosqlo miintozom mosgul olmaq birinci névbado dayaq-horokot vo ozolo
sisteming tosir edir. ©zolonin hacmi, onlarin elastikliyi, qiivvasi vo yigilma
stiroti yiiksolir. Fiziki mosqlorin tosiri altinda ozolodo qan ddvrani artir,
ozalalara daxil olan kicik damarlarin kapilyarlar1 genislonir, onlarin sayi artir.
Ozololoro axan ganin miqdart 30 dofo artir vo toxumalarin ganla tomini
yaxsilasir. Bu iso maddoslor miibadilssini giiclondirir. Qan azololora oksigen vo
gidali maddolori catdirir, hans1 ki, hoyat foaliyyoti prosesindo parcalanir vo
enerji hasil olur [1, 2, 5, 8].

Orta soviyyali fiziki yiikiin tosirindon mosq etmis adamlarda eritrositlo-
rin (qizmi gan cisimciklori) say1, hemoqlobinin miqdari, leykositlorin (ag qan
cisimciklori) osason limfosit vo monositlorin say1 yiiksoalir. Limfositlor or-
qanizma xaricdon daxil olan vo ya organizmin 0ziinds amalo golon zoharlori
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neytrallagdiran maddo hazirlayir. Fiziki moasq naticosindo limfositlorin sayinin
artmasi-fiziki mosqlorin naticosindo orqanizmin miidafia qiivvasi yiiksalir,
orqaizmin infeksiyalara qars1 doziimliiliiyii artir. Monositlorin osas funksiyasi
faqasitozdur. Bu sabobdon onlar orqanizmo daxil olan patogen amillori
(mikroblari, bakterialari, viruslar1 va s.) mohv edirlor [4, 11, 15].

Beloliklo, idmangilar-fiziki mosqlo sistemli mosgul olan adamlar xasto-
lonmirlor, xastolonirlorso do yoluxucu xostaliklori zaif kecirirlor. Homginin fi-
ziki mogqlorin yerino yetirilmasi regenerativ (barpa) proseslorin, qanin oksi-
genlo tomin olunmasini, plastik (tikinti) materiallarla tomin olunmasinmi yax-
stlagdirir. Bu iso xasto orqanizmin sagalmasini tezlosdirir [4, 9, 11, 12, 16].

Elmi odobiyyatda verilon molumatlara goros, nizamh fiziki moasqlor orqa-
nizmin biokimyavi va fizioloji gostaricilorinde doyisikliklora sabab olur. Bu
doyisikliklorin osasinda metobalizm prosesindo bas veron doyisikliklor durur.
Bu zaman katobalik proseslorin siiratinin artmasi noticesinds enerji vo ATF
sintezi artir. Eyni zamanda anobalizm prosesinin siiratinin zoiflomasi natico-
sindo togolliis edon ozalonin enerji ilo tomin olunmasi hesabina hoyata ke-
cirilon fizioloji prosesin miiddati vo giicii yaxsilagir [17, 18].

Hazirda aparilan ¢ox sayili miisahids va tocriibalordon malumdur ki, ok-
sigen aclig1 ¢ox tohliikali ekstremal gorait-hipoksiya yaradir [17, 18, 19, 20].

Hipoksiya soraitinds fiziki yiikiin tesirina moruz qalan orqanizm 0zii-
nomoxsus stress reakisyasi kecirir. Bu reaksiyanin noticosi orqanizmi stres-
sodavamli vaziyystdo saxlamaga istiqgamatlonan fizioloji proseslorin cavabi
hesab olunur [6, 7, 14, 19].

Miixtolif yas dovrlarinda istor insan, istorsa do heyvan orqanizminas daxil
olan oksigenin miqdarinin azalmasi hiiceyronin membran vo sitoplazmasinin
va genetik aparatinin fizioloji xiisusiyyatlorinin doyismasino vo bdyiimasino
sabob olur [10, 12]. Fiziki is, hipoksiya vo sokor yiikii soraitinds fizioloji vo
biokimyavi proseslorin normal gedigsindo miisahido olunan patoloji dayi-
sikliklorin 6yronilmasi elmi todqigatgilarin nozor diggetini 6ziins calb edir [ 3,
13, 20].

Prenatal ontogenezdo hipoksiya almis heyvanlarda qanin formali ele-
mentlorinin saviyyasinin doyismosing fiziki yiikiin tesiri sahasindo aparilan
eksperimental islorin aktualligini nozors alaraq bizim bu todqiqat isini apar-
maqda osas moqsadimiz fiziki yiikiin prenatal ontogenezds hipoksiya ke¢irmis
30-giinliik dovsan balalarinin ganinda gqan komponentlorinin dinamikasina
tosirini aragdirmaqdir.

Tadqiqat isindo inkisafi normal soraitdo kegmis vo prenatal inkisafin dol
dovriinii hipoksiya soraitindo keg¢irmis 30-giinliik dovsan balalarinin ganinda
qisa vo uzunmiiddotli fiziki ylikdon ovval vo sonra qanin formali element-
lorinin doyismo dinamikasinin aragdirilmasi olmusdur.
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Tadgigatin materiali vo metodlar:

Todqiqatlar 24 bas “Sinsilla” (Oruktoluqus Suniculus) cinsino moxsus
dovsanlar iizorindo aparilmisdir. Heyvanlar iki qrupa boliinmiisdiir: kontol vo
tocriiba. Kontrol qrupuna aid heyvanlar adi vivarium soraitindo saxlanilmigdir.
Tacriibo qrupundan olan heyvanlar iso Xvatova metodu ilo hamilaliyin dol
dovriindo hor giin 20 deqige miiddotinds barokamerada hipoksiyaya moruz
goyulmus, sonraki moarhololori iso normal vivari soraitindo saxlanimisdir.
Fiziki yiikii totbiq etmok {i¢iin heyvan i¢i bos baraban tipli mexaniki qurguya
yerlogdirilmis, sonra iso barabani 40-45 dovro olmagla, bozi tocriibolordo 5
doqiqga, digor tacriibalords 20 dogigo arzinds firladilmigdir.

Taodgigat1 aparmaq mogsadilo dovsanlarin konar qulaq venasindan 1 ml
qan gotiiriilorok Ko:EDTA (antikauqulyant gisminds) yigilmisdir. Qanin go-
tiirtilmosi ilo bagli biitiin proseslor steril alotlor vasitosilo aparilmisdir. Analiz
SISMYX-500 hemanalizatorunda hoyata kegirilmisdir. Leykositlor, limfo-
sitlor, monositlor, qranulasitlor, eritrositlor, eritrositlorin ¢okmo siirati (ECS),
hemogqlabin, eritrositlordo hemoqlabinin orta miqdar1 (EHOM) toyin olun-
musdur. Alinmis naticalor asagidaki codval vo sokillordo imumilosdirilmisdir.

Codval 1
Hipoksiya kec¢irmis dovsan balalarinda fiziki yiikiin periferik ganda qan
komponentlorinin dinamikasina tasiri (M+m); n=18

TOCRUBONIN SORAITI
Toyin edilon | Norma Norma D6l dovrii
gostoricilor Fiziki yiik Hipoksiya Fiziki yiik+hipoksiya
5doq 20 doq 5doq 20 dog
Leykositlor | 5.18+0.17 | 2.57+0.28 | 3.11x0.25 | 2.89+0.028 | 8.59+0.71 5.93+0.79
P - - - - - -
Limfositlor | 46.19+1.23 | 29.4042.18 | 59.14+1.29 | 50.99+0.041 | 62.1842.24 | 73.96+2.70
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Monositlor | 14.3+0.80 | 18.72+1.76 | 17.73+1.14 | 14.87+0.34 | 13.35+0.68 | 9.45+0.62
P <0.001 <0.001 <0.001 =0.05 <0.001 <0.01
Qranulositlor | 39.6+1.4 38.57+4.93 | 23.740.84 | 33.87+0.43 | 18.5+0.56 16.30+3.50
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.02
Eritositlor | 4.29+0.13 | 4.3040.04 | 4.29+.0.12 | 3.65+0.17 4.69+0.36 4.49+0.29
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.02
ECS 2.69+2.02 | 1.33+0.43 | 1.47+0.32 | 2.4320.28 1.47+0.21 1.35+0.20
P <0.5 <0.5 <0.001 >0.2 <0.001 >0.5 | <0.001
Hemoglobin | 8.36+0.31 | 8.66+0.19 | 8.60+0.33 | 8.1+0.76 9.80+0.29 10.35+0.46
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
EHOM. | 2184052 | 20.58+1.3 | 20.92+0.36 | 22.1320.33 | 22.30£1.16 | 21.43+0.21
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Sak. 1. Hipoksiya ke¢irmis dovsan balalarinda fiziki ytikiin periferik
ganda leykoformula gostaricilerinin dinamikasina tasiri (M+m); n=18
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Sok. 2. Hipoksiya kecirmis dovsan balalarinda fiziki yiikiin periferik ganda
eritroformula gostaricilorinin dinamikasina tosiri (M+m); n=18
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Tadqiqatin naticalori vo onlarin miizakirasi

Cadval 1, sokil 1, 2-don goriiniir ki, fiziki yiik totbiq edilona qodor hi-
poksiya almamis bogaz dovsanlardan dogulmus 30-giinliik dovsan balalarinda
ganin formal1 elementlorinin soviyyosi asagidaki kimi olmusdur. Leykositlor
5.18 min#0.17, limfositlor 46.19%=1.23, monositlor 14.30%+0.80, granulo-
sitlor leykositlorin iimumi saymin 39.60%=+1.40, eritrositlor 4.29 mln+0.13,
ECS 2.69 mm/san.+2.02, hemoglobin 8.36 g/1+0.31, E.H.O.M 21.80 q%=0.52
(p<0.5-0.001) olmusdur. Hipoksiyadan ovval 30-giinlik normal (kontrol)
dovsan balalarinin qaninda qisamiiddotli fiziki yiikdon sonra (5 doqigo) ley-
kositlorin miqdart 2.57 min+0.28, limfositlor 29.40%+2.18, monositlor
18.72%=1.76, granulositlor 38.57%=+4.93, eritrositlor 4.30 mIn+0.04, ECS 1.33
mm/san.+0.43, hemogqlobin 8.66 q/1+0.19, E.H.O.M 20.58 q%=+1.30 olmusdur.
Uzunmiiddoatli fiziki isdon sonra (20 doqige) ise leykositlorin miqdari
3.11min#0.25, limfositlor 59.14%+1.29, monositlor 17.73%=1.14, qranulositlor
23.70%=0.84, eritrositlor 4.29 mIn+0.12, ECS 1.47 mm/san.+0.32, hemogqlobin
8.60 g/1+0.33, E.H.O.M 20.92 q%=0.36 olmusdur. Statistik gostoricilor qisa vo
uzunmiiddatli fiziki igsdon sonra p=0.5-0.001 arasinda doyigmisdir.

Cadval 1 vo gokil 1,2-do verilon roqomlordon goriiniir ki, d6l dovriinda
hipoksiya almis bogaz dovsanlardan dogulmus 30-giinliik dovsan balalarinin
ganinda leykositlorin miqdar1 2.89 min+0.028, limfositlor 50.99%+0.041, mo-
nositlor 14.87%=0.34, granulositlor 33.87%+0.43, eritrositlor 3.65 mln+0.17,
ECS 2.43 mm/san.+0.28, hemoglobin 8.10 g/1+0.76, E.H.O.M 22.13 q%=+0.33.
Dol dovriinds hipoksiya+5 FY-don sonra leykositlorin sayr 8.59 min+0.71,
limfositlar 62.18%+2.24, monositlar 13.35%+0.68, qranulositlor 18.50%=0.56,
eritrositlor 4.69 mIn+0.36, ECS 1.47 mm/san.+0.21, hemogqlobin 9.80 g/1+0.29,
E.H.O.M 22.30 q%=0.16 olmusdur. Bu gostoricilor 20 doqigo fiziki yiikdon
sonra asagidaki kimi olmusdur. Leykositlorin miqdari 5.93 min+0.79, lim-
fositlor 73.96%=2.70, monositlor 9.45%=+0.62, qranulositlor 16.30%+3.50, erit-
rositlor 4.49 mIn+0.29, ECS 1.35 mm/san.+0.20, hemogqlobin 10.35 g/1+0.46,
E.H.OM 21.43 q%=0.21.

Natica

Miioyyon olunmusdur ki, prenatal hipoksiya keg¢irmis analardan dogul-
mus 30-giinliik dovsan balalarinda qan gostoricilorindo azalma vo yiiksalmoya
sobob qisa vo uzunmiiddotli fiziki yiikiin tosirindon sonra qan sistemi ilo to-
xuma vo hiiceyralor arasinda maddolor miibadilosi vo orqanizmin miidafio
sisteminin neyro-endokren tonziminde amolo golon pozgunluqglardir. Yuxarida
geyd olunanlara asason, demok olar ki, hipoksiya vo fiziki yiik stressor faktor
kimi gan sisteminde pozgunluga sabab olur. Belalikla, hipoksiya orqanizmin
antioksidan miidafio sistemindo pozgunluga-tiikonmoys sabob olur (15). Nati-
codo bu da bizim tocriibalordo riiseym ddvriindo hipoksiya almis analardan
dogulmus 30-giinliik dovsan balalarinda qisa vo uzun fiziki yiikden sonra ganin
bozi morfoloji gostoricilorindo doyisiklikliyo sobab olur. Bu da qan doyisik-
liklorinin neyro-endrokin tonzimino monfi tasir edir.

Belalikla, fiziki yiik zaman1 orqanizm faaliyyatds olan organ vo toxuma-
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larda, gan yataginda qanin paylanmasini tomin edon uygunlagsma mexanizmini
isa salir. Bu periferik qanda tadqiq olunan gostaricilorin coxalmasina tasir edir.
Orqganizmin reaksiya cavabi qan gostaricilorinin doyismasi olub, bu da islayan
organlara istigamatlonon qanin oksigen hocminin yiiksolmasino sobab olur. Bu
mexanizm noainki fiziki yiikiin vo bagqa tesirlordon yaranan stress voziyyatini
aradan qalirmagq tli¢iin, hom do sosial vo amok soraitini daha yaxsi reallagsdirmaq
tictin komok edo bilor.
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BJIMAHUE ®H3I/I‘IEC}(OI>1 HATPY3KHN HA UBMEHEHHWE KOJIMYECTBO
ITOKA3ATEJIEM KPOBU Y KPOJIBYAT ITPEHATAJIBHOI'O
PA3ZBUBABIINXCA B YCJIOBUU THITIOKCHUHU

Y. ©.I'AIIMMOBA, A.I''AJIMEB, C.Ix. MAMEJOBA
PE3IOME

MEI uccienoBain U3MEHEHUE MOKa3aTened KpoBH y 30-IHEBHEIX KPOIHKOB, Pa3BUBAB-
IIMXCS B YCJAOBHM THIIOKCHU B ILIOJHOM IIEPHOJE IPEHATAILHOIO OHTOTEHE3a IO M IIOCIIE
(dbusuueckoi Harpysku. B mokasareneit kposu y 30-IHEBHBIX KPOJIUKOB HOPMAJIBHO Pa3BHBaB-
IIMXCS WM TTOABEPTHYTHIE THIOKCHM B ILIOJHOM IIEPHOJIE TPEHATAIBHOIO OHTOTE€HE3a ITOCIIE
(busuyecKkoi HArpy3Kd HEKOTOPBIE IOKA3aTeld YBEIMYMBAIOTCS, B TO BPEMS KakK JIPYyrue
yMenbamTes (tadauma 1, pucynok 1, 2). Takum o0pa3oM, mocie BIHMSHUH GHU3UYECKOM Har-
PY3KH Y KPOJHMKOB ITOABEPTHYTHIE THIIOKCHUH IPHYMHA 3HAUYMTEIILHBIX H3MEHEHHE Y ITOKa-
3areiedl KpOBH OBLJIO HApYIICHHEC HEHPO-3HIOKPHUHHBIC PETYISAIUH, KOTOpas BO3HHKIA B
pe3yabTaTe TUIIOKCHH.

KroueBsle ciioBa: Tunokcus, pu3ndeckas Harpyska, peapoI0BOH, MOCTHATAIbHBIH,
IUIOJHBIA TIEPHOJT, KPOBb, aAPCHANINH.

EFFECT OF EXERCISE ON CHANGES IN THE NUMBER OF BLOOD
PARAMETERS IN RABBITS PRENATALLY DEVELOPING
UNDER HYPOXIC CONDITIONS

U.F.HASHIMOVA, A.H.ALIYEV, S.].MAMMADOVA
SUMMARY

We examined changes in blood parameters in 30-day rabbits which grow under hypoxic
conditions during the fetal period of prenatal ontogenesis before and after physical load. In
blood parameters in normally developing 30-day-old rabbits or the ones enduring hypoxia in
the fetal period of prenatal ontogenesis after the physical load some indicators increase, while
others decrease (table 1, figures 1, 2). Thus, after the effect of the physical load, in the rabbits
enduring hypoxia the reason for the drastic changes in some indicators of blood is disruption in
the neuro-endocrine regulation of the blood system.

Key words: hypoxia, physical load, prenatal, postnatal, fetal period, blood, adrenaline.

Redaksiyaya daxil oldu: 05.01.2017-ci il
Capa imzalandi: 10.03.2017-ci il
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GEOLOGIiYA
VK 550.42

CPABHUTEJIBHAS XAPAKTEPUCTUKA
MHUKPORJEMEHTHOI'O COCTABA BAMOCCKHUX OTJIOKEHUM
CEBEPO-BOCTOYHOI'O CKJIOHA BOJIBIIIOT'O KABKA3A

®.M.BABAEB, C.A.UCAEB, N.®.I'YJIUEB
bakunckuii I'ocyoapcmeennuiit Ynueepcumem
sokrat.paleo @rambler.ru

Pecuonanvroii ceoxumuyeckoil 0cobeHHOCMbIO OAUOCCKUX OMIONCEHU Ce8epo-80C-
moyHozo ckaona Bonvuioeo Kaskasza sensemces sviuekiapkossie (0mHoCUmensHo aumocgeput)
xouyenmpayuu 'V, Cr, nuscexnaprogvie — Mn,Co, Cu, Zn, Pb, nudicekiaprosvle — K1apKogule
Ni. Kak ocadounvie nopoobsi 8 yenom, 6atiocckue omiodicenus XapaKmepuzyomcs npeumyuje-
CMBEHHO AHUOHO2EHHBIM XUMuieckum cocmagom. Ilo cpasnenuio ¢ ocadounviMu nopooamu 6
yenom, barocckue omaodCeHus xapakmepuzyiomes Huskumu coodepocanusimu Ni, Pb, Cu, Co,
Zn, Mn u 6onee nogvruennvimu — 'V, Cr. Ha Azepbaiioscanckou yvacmu borvwozo Kaexasa e
HanpaeieHuu ¢ 60CMOKA Ha 3anad Habmooaemcs ysenuuenue cooepacanuii Co, Cu, Zn, Pb u
docmuearom makcumym eeaudut (8 3,6-12 pasa) e meocoypeuve Masvimuaii-bBeroxkanuail, 20e
00HAPYIHCEHO PAO KOTUEOAHHBIX MECHOPONCOEHULl U PYOONPOABIEHUL.

Kurwouesble cjioBa: 0aifocckue OTJIOXKCHUSA, MUKPODJIEMCHTDI, KJIApKWU KOHLCHTPAllUN

Ha azep6aiimxanckoii yactu bonbsimoro KaBkasa Gaifocckue OTIIOXKEHHS
(UKCUPYIOTCSI Ha CEBEPO-BOCTOYHOM CKJIOHE B BEpXOBBsAX pek babauaii, [[xu-
muyvaii, Uctucynepe, ['mnprunpyaii, ['ei3putras, 'ynuanpuaii (c. XbIHANBIT), TIO
npaBbiM nputokam p.lllaxunabamuaii. Jlanmee, mpocTupasce Ha 3amaj, B Ipe-
JIeNIax FOKHOTO CKIIOHA, 0allOCCKUE OTIIOKEHHUS OOHApYKEHBI B pa3pes3ax pek
Bannamuaii, Jlamupanapanuaii, Yyxanypmazuaii, Kunrvait, [1lunyaii, Kypmyx-
yaii, Myxaxuaii, Tanauaii, Katexuaii, benoxanuait, Ma3eimuait u nip. [1, 3, 6].

Ha ceBepo-BOCTOUHOM CKJIOHE MOITHOCTh OAaOCCKUX OTIIOKEHHH KOj1e0-
nercst B mpenenax 150 m (c.lamamxuk) — 700 m (p.babauait). TIpeacraBnens
OTJIOKEHUS MTAYKAMH MECYAHUKOB C IPOCIIOSIMU TJIMH, YEPETOBAHUEM MECUAHO-
TJIMHUCTBIX MAKETOB C OTJAEIbHBIMH NIECYAHUKAMHU, TECYAaHUKAMU U MIPOCIOSIMU
riuH [ 1,4]. HepacTBopuMslii ocafok konebnercs B npenenax 17,1-32.4 %. Or-
JoxeHus crnabo-menoynsle, HeTpansHble (pH 7,0-7,5). ['yMHHOBBIX KHCIIOT B
0aifocCKUX OTIOXKEHHUSIX He 0OHapyxeHo. OpraHndecKkoe BEIIeCTBO MpEeACTaB-
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neHo outymoM B cpeanem 0,02 (p.babauait) — 0,31 (Mctucynepe) B % k mopo-
ne u opranndeckum yriaepogom (0,1 % x mopoze).

MuHepanbHBIA COCTaB 0aOCCKUX OTJIOKEHUW TPENICTABICH MHUPHUTOM,
JCHKOKCEHOM, ITUPKOHOM, SIUI0TOM, IIOU3UTOM, TYPMAIHMHOM, MYCKOBHUTOM,
XJIOPUTOM, a TaK)Ke OMOTUTOM, POTOBOM OOMaHKOW 1 mUpoKceHoM [ 1,3].

N3ydennbpie pa3pe3bl 0alloccKuX OTIOXKEHUWH 1Mo pexam babauait, [xu-
muuai xapakrepusyiorces 100 % Bcrpewaemocthio V, Cr, Mn, Ni, Cu. KobansT
oOHapyxeH B 93-98 % mnpo6. HuzkuM mporieHToM 0OHapyKEeHHUsI BBIIEISAETCS
Zn (20-38 %). Otnnuue HabmonaeTcss B oOHapyxenuu Pb: B paspese p./lxu-
muuait — 56 %, B paspese p.babauaii gocturaer 87 %. XapakTepHbIM I OT-
JIO’)KEHUH 3TUX pa3pe3oB SBIIAETCS HOpMalibHOE pacripeaeneHue Ni 1 He BbIsB-
JEHBl 3aKOHBI pacnpeneneHus cogepxkanuii Co, Zn. B ornoxkeHusx paspesa
p.babayvaii HopMaIBHBIM pacnpesieieHrneM xapakTepusytores Takke V, Cr, Pb,
norHopManbHbIM - Cu. B oTnoxenusx paspesa p./kumuuaii JJIOrHOpMaIbHBIM
pactpenenenuem Boiaensitorca Cr 1 Mn. B ciydasix He BBISBJICHHS 3aKOHOB
pacmpesieNieHus: COACpKaHUN CpPEeHUE COICpPKAHUS PACCUMUTAHBI KaK CpelHe-
apudmernueckne (tabdmn.l). [Ipu BBIUMCICHUU CpPETHUX COJIEPNKAHUNH MHKPO-
AIIEMEHTOB B OTJIOKEHUAX pa3pesa p. [ kumuuail u3 BBIOOPKH MCKITIOUEHBI ypa-
rauusie coxepxkanns Pr — 80,0-10°% - 1 mp., V - 80,0-10°% - 1 mp., Cu -
8,0-10°% - 1 np. B otnoxenusx p.babayaii nckIOYeHbI yparaHHble coaepxka-
Hist Mn - 100,0-10°% - 1 np., 200,0-10°% - 1 1p., Pb - 8,0-10°% - 1 mp., Cu -
100,0-10°% - 1 mp., 200,0-10°% - 1 mp [2.4].

[To aGCOMOTHBIM CPEHUM COJEp>KaHUSIM OoJiee MOBBIIIEHHBIMU COJEP-
xanusmu Cr, Co, Zn (B 1,2 paza), V, Ni (B 1,3 pasa), ocobenno, Pb (8 1,7
paza), Cu (B 2,1 paza) xapakTepu3yrTcsl OTJIOKEeHUs pazpe3a p.babauaii. Cy-
LIECTBEHHOM pa3HULbI B COAEPKaHUAX Mn HE oTMeUaeTcs.

[To ypoBHIO coiepKaHUli OTHOCUTEIBHO KJIAPKOB JUTOCHEPHI OaliocCKue
OTJIOKEHUS XapaKTEPU3YIOTCS BBIIIEKIAPKOBBIMU KOHIIEHTparusamu V (2,1-1,6
KKn), Cr (1,7-1,5 KKiu), um nmwxkekmapkoBeivu — Cu (0,73-0,3 KKu),
Pb (0,8-0,5 KKu), Zn (0,4 KKiu), Mn (0,2 KKiu), Co (0,5-0,4KKu). Kon-
HeHTpaIus Kojeoyercs B nmpenenax HmwkekaapkoBsix (0,8 KKi) — kimapkoBbix
BEJIMYMH. B OTIMYUU OT KOHIEHTpAalMK B OCAJOYHBIX TOPOJaX, B KOTOPHIX
WHTEHCUBHOCTh KOHIIGHTpAIMii yMeHbInaeTcs oT MakcumaiabHoi Ni (1,6 KKir)
k mMuHUManbHONH Mn (0,7 KKi), B 0aillocCKMX OTJIOXKEHHSIX paclpeleicHHe
KOHIEHTPAlU MHKPO3JIEMEHTOB HOCUT 3yO4aThlii XapakTep: MaKCHUMallbHbIE
kouneHTpanuu (V, Cr) uepenyrorcs muanuManbabeiMu (Ni, Pb, Cu, Co). B 00-
nieM, 6aifoccKue OTIONKEHHS 10 CPAaBHEHHUIO C OCaJI0YHBIMU MOPOJaMH Xapak-
Tepu3yrTcs Oonee HU3kuMH KoHleHTpanusmu Ni, Pb, Cu, Co, Zn, Mn u 6onee
BbicokuMu — V, Cr (puc.l). Ilo HakormieHH0 § MHUKpPOIJIEMEHTOB, B IICJIOM,
Oonee oboramieHbl ocagounbie Toponabl (R=1,2), Oallocckue ke OTIOKCHHUS
00eTHEeHBbI KakK [0 CPAaBHEHUIO C JTUTOCHEPOH, TaK U OTHOCUTEIBHO OCAI0UYHbIX
nopox (R=0,88-0,71) [6,7].
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IS

IIapameTpbl CTATHCTHYECKOTO pacnpeae/eHusi MUKPO3JEeMEHTOB B 0all0CCKUX OTJIOKEHUSIX
ceBepo-BoCcTOUHOM YacTu boabmoro KaBkasa Azep0aiiakana

Tabmuia 1

Kaapxk KK, B, % Pazmax 3akoH X Josep. un- V, % KK,
DJ1eMeHThI ocajaou. KOJIe0aHMIi pacnpened. TepBaJ
nopoJ p.bab6auaii (N=43.0)
A\ 13.0 1.4 100.0 5.0-40.0 H 18.5 15.8-21.2 71 2.1
Cr 10.0 1.2 100.0 50.0-30.0 H 14.3 12.1-16.5 60 1.7
Mn 67.0 0.67 100.0 8.0-50.0 H/B 18.8 - - 0.19
Co 2.0 1.1 93.0 H/00-1.0 H/B 0.97 - - 0.54
Ni 9.5 1.6 100.0 3.0-10.0 H 6.1 5.5-6.7 25 1.1
Cu 5.7 1.2 100.0 1.0-10.0 JIH 34 2.4-4.6 84 0.73
Zn 8.0 0.9 33.0 1/06-20.0 H/B 3.7 - - 0.44
Pb 2.0 1.3 87.0 H/00-3.0 H 1.2 1.0-1.5 60 0.8
Rg - 1.2 0.88
p.Lxumuyaii (N=43.0)

A\ 13.0 1.4 100.0 10.0-30.0 H/B 14.5 - - 1.6
Cr 10.0 1.2 100.0 5.0-20.0 JIH 12.4 10.8-14.2 45 1.5
Mn 67.0 0.67 100.0 1.0-100.0 JIH 21.5 15.2-30.3 115 0.2
Co 2.0 1.1 98.0 H/00-2.0 H/B 0.8 - - 0.4
Ni 9.5 1.6 100.0 1.0-10.0 H 4.7 4.2-53 45 0.8
Cu 5.7 1.2 100.0 1.0-25.0 H/B 1.6 - - 0.3
Zn 8.0 0.9 20.0 1/06-20.0 H/B 3.0 - - 0.4
Pb 2.0 1.3 56.0 H/00-2.0 H/B 0.7 - - 0.5
Rg - 1.2 0.71




Breruncienasie aaiuTUBHBIC (CyMMapHbIE) KOHIICHTPAIIMK aHUOHOTEH-
HbIX (A=V, Cr) u katuonoreHubix (K=Mn, Co, Ni, Cu, Zn, Pb) snemenToB
BBISIBIWJIM TIPEUMYINECTBEHHO AHUOHOTEHHBIM COCTaB KaK OCAJOYHBIX IOPO/I
(A=1,3, K=1,1, A/K=1,2), Tak u 6aliocckux orioxenui (A=1,9-1,55, K=0,63-
0,43, A/K=3,0-3,6) ceBepo-BOCTOYHOTO CKJIOHA [6].

W3 aHMOHOTEHHBIX 3JIEMEHTOB KaK B OCQJIOYHBIX MMOPOAAX, TaK U B Oa-
HOCCKUX OTJIOKEHHUSX MaKCUMaJIbHOM KOHIIeHTpauueu Boiaensercs V (1,4-2,1-
1,6 KKu), u3 xarmonorennsix — Ni (1,6-1,1-0,8 KKo).

KoppensuroHHblii aHaIM3 COAEP)KAHUN MUKPOAJIEMEHTOB BBISIBUI B
0aifOCCKUX OTJIOKEHUSX CTATUCTHUYECKH TOCTOBEPHBIE MPSIMBIE 3aBUCHMOCTH
Mexay coaepxanusimu V-Cu (r=0,59-0,44 npu r5¢=0,30), Cr-Mn (r=0,30-
0,34), Cr-Cu (r=0,38-0,40), Ni-Cu (r=0,60-0,75), Ni-Pb (r=0,45-0,65), Cu-Pb
(r=0,39-0,47). Habnrogatorcs u otinuuus. Hanmpumep, B OTJIOKEHUSIX pa3pesa
p.babauaii oOHapykeHa CTaTUCTUYECKH JOCTOBEpPHAas 3aBUCUMOCTH MEXITY
conepxanusiMu V-Cr (r=0,36) u cnabsie oOpaTHbie cBs3u Mexay V-Mn, Cr-Ni.
B otnoxenusx paspesa p./xkuMuuail otmedaercs npsiMas JOCTOBEPHAs 3aBH-
CUMOCTh MEXy conepxkanusMu Mn-Pb (r=0,38). 3naunmeix cBszeit Co B Oaii-
OCCKHX OTJIOKEHHSIX He 0OHapykeHo (Tabi.2,4).

KK,

o o o o

Ni A\ Pb Cr Cu Co Zn Mn

Puc.1. Knapku KOHIIEHTpaIMii MUKPOIJIEMEHTOB B 0cCamouHBIX mopogax (1), B Galiocckux
OTJIOKEHUSX pa3pe3oB pek babauaii (2), [Hxumuaaii (3).
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KrnacrepHsiii aHanu3 cojaepKaHui MUKPOAJIEMEHTOB BBISBHII B Oaifoc-
CKUX OTJIOKEHUAX TPU I'PYIIIBI MUKPODIEMEHTOB, MEXAY COIEPIKAHUAMHU KO-
TOPBIX HAOIIOAAIOTCSI CTATUCTUYECKH JOCTOBEPHBIE MpsAMble 3aBUCUMOCTH: Ni-
Cu (r(,=0,60-0,75), Ni-Pb-Cu (r;,=0,48-0,62), Pb-Cr-Ni-Cu (r;,=0,630-0,49),
npu 3ToM Oojiee TMJIOTHBIE CBA3M OTMEYAIOTCS B OTJOXKEHHUSAX paspesa
p./LkuMuyaid, B KOTOPBIX MpsIMbIE JOCTOBEPHBIE CBA3M HAOMIOMAIOTCS TaKKe
Mexnay coaepxkanusiMu Mn-Pb-Cr-Ni-Cu u Mn-Co-Pb-Cr-Ni-V (ta6:.3,5).

Takum 00pazoM, perHOHATBHON T'€OXMMUYECKOW OCOOEHHOCThIO Oaifoc-
CKHX OTJIOXKEHUH CEeBEPO-BOCTOYHOIrO CcKiioHa bonbimoro KaBkaza siBisercst Bbl-
HIeKIapkoBble KoHueHTpauuu V, Cr, KiIapkoBoe — HUkKeKIapkoBoe Ni, HUXe-
kiapkoBbie Pb, Cu, Co, Zn, Mn 1 npermMyIieCTBEHHO AHUOHOTE€HHBIN COCTaB.

Tabmauma 2
KoppesinnoHHble CBA3H MUKP03JIEMEHTOB B 0ali0CCKHUX OTJIOKEHUIX

pa3pe3a p.babauaii (N=43, r54,=0.30)
\

Dj1eMeHTbI Cr Mn Co Ni Cu Pb
\' - 0.36 -0.18 0.08 0.26 0.59 0.13
Cr 0.36 - 0.30 0.25 -0.25 0.38 0.21
Mn -0.18 0.30 - 0.21 0.28 0.15 0.19
Co 0.08 0.25 0.21 - 0.24 0.18 -0.17
Ni 0.26 -0.25 0.28 0.24 - 0.60 0.45
Cu 0.59 0.38 0.15 0.18 0.60 - 0.39
Pb 0.13 0.21 0.19 -0.17 0.45 0.39 -
Tabmuma 3

KiaacTepHblii aHaJIM3 MHKP03JIEMEHTOB B 0ali0CCKUX OTJI0KEHUIX
pa3pe3a p.babauaii (N=43, r54,=0.30)

I'pynna 3jieMeHTOB I'p
Ni-Cu 0.60
Ni-Pb-Cu 0.48
Pb-Cr-Ni-Cu 0.30
Mn-Pb-Cr-Ni-Cu 0.27
Mn-Cr-Pb-Cr-Ni-Co 0.22
Mn-Pb-Cr-Ni-V-Cu-Co 0.16
Tabmuma 4

KoppeJisinnoHHble CBA3H MUKP03JIEMEHTOB B 0ali0CCKHUX OTJIOKEHUSIX
paspe3a p.Jxumuuaii (N=43.0, r54,=0.30)

DJ1eMeHTbI \ Cr Mn Co Ni Cu Pb
\ - 0.07 -0.11 0.01 0.28 0.44 0.09
Cr 0.07 - 0.34 0.23 0.43 0.40 0.26
Mn -0.11 0.34 - 0.19 0.24 0.19 0.38
Co 0.01 0.23 0.19 - 0.26 0.12 0.26
Ni 0.28 0.43 0.24 0.26 - 0.75 0.65
Cu 0.44 0.40 0.19 0.12 0.75 - 0.47
Pb 0.09 0.26 0.38 0.26 0.65 0.47 -
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Tabmuma 5

KaacTepHblii aHaJIM3 MHKP03JIEMEHTOB B 0ali0CCKUX OTJI0KEHUIX
paspe3a p.Jxumuuaii (N=43.0, r54,=0.30)

I'pynna 3jieMeHTOB I'p
Ni-Cu 0.75
Ni-Pb-Cu 0.62
Pb-Cr-Ni-Cu 0.49
Mn-Pb-Cr-Ni-Cu 0.41
Mn-Cr-Pb-Cr-Ni-Co 0.34
Mn-Pb-Cr-Ni-V-Cu-Co 0.26

Yepennennnie conepkanus Co, Cu, Zn, Pb B 6ailocCKUX OTIIOXKEHHIX
I0’KHOT'O CKJIOHA IO pa3pe3aM pek Maspimuaii, benokanuaii, rop Kanuar, I'am-
3arop [3] u cpaBHEHHE UX CO CPEAHUMH COAEPKAHUSIMU B OTIIOKEHUSIX pa3pe-
30B pek babauaii, /kuMuvaii Ha ceBepO-BOCTOUHOM CKJIOHE BBISIBIICHBI CYIIIE-
CTBEHHBIC PA3JIMYHS B COJIEPKAHUAX ITHX MUKPOAIEMEHTOB (Ta0:1.6).

Tabmauma 6

Pan:xupoBaHHbIe psAAbI 0aHOCCKHUX OTJIOKEHHI a3epOaiIzKaHCKONH YacTH
Boasmoro KaBka3a no cpennum coaep:xanusam Co, Cu, Zn, Pb (X .107%)

Xmax
g_g Yo
£ Pan:xupoBaHHbIE PSIIBI
= =
[
Co |p.benokanuait> r.Kamymar> p.Maspmvuair> r.I'am3arop> p.babauait> p.Jpxumnuair | 3,6
2,9 2,8 2,6 1,3 0,97 0,8
Cu |p.benokanuait> r.Kamgar> p.babaqait> p.Mazpimuait> p./kumudaait™> r.l'amzarop | 4,5
0,8 3,9 3.4 2,6 1,6 1,5
Zn |p.Maszeivuair> r.Kammar> p.benokanuaii™> r.'am3arop> p.babauait> p.JLxumugait | 4,8
14,3 12,2 9,3 5,8 3,7 3,0
Pb |p.Massimuaii> p.benokanuaii™> r.I'amzarop> r.Kammar> p.ba6agait> p.Jpxumugair | 11,9
8,3 5,7 2,1 1,9 1,2 0,7

Kak BuaHo, U3 JaHHBIX TaOIUIEI 6, B 0alHOCCKUX OTIOKEHHUAX Hanbolee
muddepeHIIMPOBaHO pacHpeesieHbl COJAEpKaHUsl CBUHIIA, MaKCUMaJbHbIE CO-
JIep>KaHHUsT KOTOPOTO B OTJIOXKEHUSIX paspe3a p.MasbiMuail B 12 paza mpeBbl-
aeT cojaepXkaHus B OTIOXKeHusx p.Jxumudait. Hambonee mimoTHO pacrpe-
JIEJICHBI COo/Iep KaHus KoOallbTa, MaKCUMAIbHBIE COJIEPKaHUSI KOTOPOro B OT-
JOKEHUsIX paspe3a p.bermokanyait B 3,6 pa3a BblllIe MUHUMAJIBHOTO COJZEP-
KaHUA B OTJIOKEHUAX pazpesa p.Jlxumuyaii. B obmem, 6aifocckue oTinoxeHus
pa3zpe3a p.benokaHdail XapakTEpHU3YHOTCS MaKCHUMAJIBHBIMU COJEPKAHUSIMU
Cu, Co, otnoxxeHus paspesa p.MaspiMuail BBIACIAIOTCS MaKCUMaJIbHBIMU CO-
nepkanusmu Zn, Pb.
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Takum 00pazoM, B 0alOCCKHUX OTJIOKEHHUSX a3epOalKaHCKOW YacTH
Bonpmoro KaBkasa nabmrogaercs yBenuuenue coaepxannii Co, Cu, Zn, Pb ot
CEBEPO-BOCTOUYHOI'O CKJIOHA K F0’KHOMY, IOCTUTAIOLIUX MaKCUMaIbHBIX COJIEp-
JKaHUU B Mexaypeube MassiMuaii-berrokanuail, KOTOpoe XapakTepu3yeTcs Ha-
JMYMEM MHOTOUYHCICHHBIX KOTYETaHHBIX MECTOPOXKIECHUN U PYIOTPOSBICHHUIA.
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BOYUK QAFQAZIN SIMAL-SORQ YAMACININ BAYOS COKUNTULORINDO
MIKROELEMENTLORIN MUQAYISOLI SOCiYYOSi

F.M.BABAYEYV, S.A.iISAYEYV, i.F.QULIYEV
XULASO

Boyiik Qafqazin simal-sorq yamacinin bayos c¢okiintiilarinin regional geokimyovi
xiisusiyyati, litosfera nisbatdo, V, Cr yiiksok klark, Mn,Co,Cu,Zn,Pb asag:1 klark, Ni iso klark
vo asag klark konsentrasiyalaridir. Biitovliikdo ¢okmo siixurlar olmaqla, bayos yasi
amologalmalor asason anionogen kimyovi torkibls saciyyslonir. Cokmo siixurlarla miiqayisado
iimumi halda, bayos cokiintiilorino Ni, Pb, Cu, Co, Zn, Mn asag1 vo V, Cr xeyli {iistiin
miqdarlar1 xasdir. Boyiik Qafqazin Azorbaycan hissesindo soqrdon qorbs dogru istigamotdo
Co, Cu, Zn miqdarlarminn yiiksolmosi miisahide olunur vo kolgedan yataqlarin vo
tozahiirlorinin askar olundugu Mazimgay-Balakongay caylararasi sahade maksimum (3,6-1,2
dofs artiq) qiymatlars catir.

Acar sozlar: bayos ¢okiintiilori, mikroelementlor, konsentrasiya klarklari.
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COMPARATIVE CHARACTERISTIC OF MICROELEMENT COMPOSITION
OF BAJOCIAN SEDIMENTS OF THE NORTH-EASTERN SLOPE
OF THE GREAT CAUCASUS

F.M.BABAYEYV, S.A.ISAYEV, LF.GULIYEV
SUMMARY

A regional geochemical feature of the bajocian sediments of the north-eastern slope of
the Greater Caucasus is the high Clark concentration of (relative to the lithosphere) V, Cr, the
low Clark of Mn, Co, Cu, Zn, Pb and clark and low clark of Ni. Like sedimentary rocks as a
whole, the bajocian deposits are characterized mainly by anionic chemical composition. Com-
pared to sedimentary rocks in general, the bajocian deposits are characterized by low contents
of Ni, Pb, Cu, Co, Zn, Mn and higher - V, Cr. In the Azerbaijan part of the Greater Caucasus,
an increase in Co, Cu, Zn, Pb is observed in the direction from east to west and reaches a max-
imum of 3.6-1,2 times in the interfluve between Mazymchay-Belokanchay, where a number of
pyrite deposits and ore occurrences are discovered.

Key words: bajocian deposits, microelements, concentration clarkes

Tocmynuna 6 pedaxyuio:
Tloonucano k nevamu. 10.03.2017 2.
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BJIUAHUE NOHHOI'O OBMEHA HA TEPMUYECKYIO
CTABMWJIBHOCTDB ITPUPOJAHOTI'O HEOJIMTA

M.N.YBIPAT OB, ''AAMAMEJ1OBA
Hucmumym npupoonvix pecypcoe Haxuvieanckozo Omoenenus
Hayuonanvnoii Akaoemuu Hayk Azepoaiioscana,
baxkunckuii I'ocyoapcmeennstii Ynueepcumem
gunelmamadova@mail.ru

Cnocobnocme yeoaumos K 0OMeHy KAMUOHO8 AGIAEMCS OOHUM U3 UX XAPAKMEPHbIX
ceoticme. Cmambvs NOCBAUEHA UCCTIEO08AHUIO KAMUOHOOOMEHHBIX C8OUCME U GIUSHUSL UOHHO20
06MeHa HA MePMUYECKYI0 CMAOUILHOCMb NPUpOoOHo2o yeoauma Haxuvieana — mopoenuma.
Honnviii 06MeH uCXoOHbIX KAMUOHO8 — HAMPUsl, KAIUsl U KAAbYUsL NPOBOOULU HA KAMUOH HUKe-
as. Tloxazana smnupuveckas gopmyna ucxooHo2o u HUKETb-MOOUGUYUPOBAHHO20 00paA3YyQ.
Hcxoonvlii obpasey u npooykm peaxyuu Obliu UCCIEO08AHbL PEHM2eHO2PAPUUeCKUM, dTe-
menmuvim, HUK-cnexmpanohvim u Oepusamozpagpuueckum memodamu anamusa. Ilokaszano,
Ymo 8 pe3yibmame UOHHO20 0OMEHA U3 UCXOOHBIX KAMUOHO8 HAMPUsl, KAAUsl U KATbYUsL, MOTb-
KO nocnednue 06a 3ameujeHvl Hukenem. bvlio 0okazano, umo uoHHblii 0OMeH oKasvieaen no-
JI0JICUMenbHOe B030€liCmeue Ha MePMUYEcKyio CmabulbHOCIb YeoIuma, mo ecms memnepa-
mypa cmabunsnocmu ospacmaem (1000°C), nonnas decudpamayus npoucxooum npu Goiee
nuskot memnepamype 190-600°C. Humepec k KamuoncoOepicawum yeosumam obycioenen ux
NPAKMUYECKU BANCHBIMU KAMATUMUYECKUMU CEOUCMBAMU 8 NPOMBIULIEHHBIX npoyeccax, ma-
KUX KAK 0e2uOpOYUKIUZAYUS JIeeKUX ANKAHO8, KAMAIUMUYECKOe pA3lodceHue OKUCU a3omd,
cenexmugHoe Kamanumu4eckoe 60CCManoBeHIe OKUCI08 d30ma.

KioueBble cj10Ba: NPUPOJHBIA [IEOJIUT, MOPIACHUT, MHHepall, (H3UKO-XHMHUYECKHE
WCCIEeI0BaHMs, PeHTIeHOrpauIecKuil aHaiu3, JAepuBaTorpaduuecKuil aHann3, 3JIeMEHTHbIH
aHaIn3, MOHHBIH 00MEH

NonooOMeHHass €eMKOCTh II€OJINTOB — OJHO W3 OCHOBHBIX IapameTpoB,
XapaKTePU3YIOMINX UX COPOIIMOHHBIE U TEXHOJIOTMYECKHE CBOMCTBAa. Makcu-
MajbHas MOHOOOMEHHAasi EMKOCTh COOTBETCTBYET MOJITHOMY 3aMEIICHUIO0 OTHO-
r0 MOHA JPYTUM B COOTBETCTBYIOIIUX KPUCTALIOTPAPUICCKUX MO3UIIHIX, YTO
COOTBETCTBYET MaKCHMaJIbHOW COPOIMOHHOM CIOCOOHOCTH 1eosnTa. IOHHBIM
00MEHOM Ha [IEOJIUTAX YIACTCS BBIACIATH HOHBI, U3BIICYCHUE KOTOPBIX JPYyTUM
METOJIOM YacTO TMPEACTaBISET OOJBIIYIO CIIOXHOCTh. KaTmoHoOOMEHHBIC
(OpPMBI TICOTUTOB TOTYYAIOT BBEICHUEM JKEITAeMbIX METAJIOB B BHJIE NOHOB B
KPUCTAJUTMYECKYIO CTPYKTYPY II€OJIUTOB C TIOMOIIBI0 HOHHOTO OOMEHa, a Tak-
K€ MPOMUTKON LE0JINTa pacTBOpaMu coJjiell xenaemoro Metamia [1-9]. Msme-
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HSil KATHOHHBIN COCTaB I[EOJUTOB, MOXKHO CYIIECTBEHHO MOBIUATH Ha UX (H-
3MKO-XUMHUYECKHE CBOMCTBA. B muTeparype unpopmanus o KaTHOHOOOMEHHBIX
dbopMax MOpAEHHTA BeCbMa OrpaHUYEHA U KAacaeTcs, B OCHOBHOM, YCJIOBUN HX
npurotoBieHus. TepMudeckas cTaOMIBHOCTh, crienuduyeckue aacopOIuoH-
HbIE U KaTAIUTUYECKUE CBOMCTBA, KOTOPhIE MOKHO U3MEHSATh KaTUOHHBIM 00-
MEHOM JIeNIal0T MOPJAEHUT MEPCHEKTUBHBIM MHUHEPAIOM JJIsl MPAKTUYECKOTO
NPUMEHEHUS B KayeCTBE KOMIIOHEHTOB BBICOKOA((EKTUBHBIX T'€TE€POreHHBIX
KaTaJIn3aTopoB HedrenepepabOTKH W HEPTEXUMHHU, a TAKKe aJACOpPOCHTOB B
MpoIeccax CyIKH KUCIbIX Ta30BbiX cpen [10-13].

Lenb paboThl - YCTAaHOBUTH BIMSHME MOHHOTO OOMEHa (MCXOJHBIE Ka-
THOHBI Ha Ni) Ha TEPMHUUYECKYIO CTAOMILHOCTH MMPUPOTHOTO IIEOTUTA — MOPJE-
HUTA.

JKCNepuMeHTAIbHAA YaCTh

[Tepen MmoauduIMpoBaHNEM UCXOAHBIN 00pa3el] MoABepraeTcs MpoKain-
BaHUIO /IS yaJeHus1 KapOOHATOB M3 CTPYKTYpHI IeonuTa. Katnon 3amernieH-
HYI0 (OpMY MPHUPOJHOTO LIEOJIUTA MOJTYYUIIM MHOTOKPAaTHBIM MOHHBIM OOMe-
HoM u3 0,1 N pactBopa HuTpara Hukens npu pH cpeasl = 6, KOMHATHON TEM-
nepaTtype U MeXaHH4eCcKoM InepememinBanui. COOTHOIIEHHE 1IEOJHT : PacTBOP
coiu Obw1o paBHbIM | : 10. [To okOHUaAHHIO HOHHOTO OOMEHA LIEOTUT MPOMBLTH
JUCTUJUIMPOBAHHON BOJOW 10 OTPUIATEIbHOW PEaKIMU HAa AaHUOH COJIU U BBI-
cymunu Ha Bo3ayxe npu 373 — 393 K. Ucxoanas Mmacca HaBeCKH LEOJIUTA B
3KCIepuMeHTe cocTtapisuia 10 T.

Wnentudukanus 11eonuToBoi (azbl IPOBOJMIACH METOJaMHU PEHTICHO-
dazoBoro, MK-crnekTpockonn4ecKkoro, 3IeMEHTHOTO U JIepuBaTorpaduueckoro
aHayn30B. Da30BbIl COCTAB UCCIIENOBAJICS C IOMOLIBIO PEHTTEHOBCKOIO aHa-
muzaropa 2DPHASER «Bruker» (Cu, K, 26, 20-80 rpam). Metomom MK-
CIEKTPOCKOIINU HCCIIEI0BAIaCh CTPYKTypa MPUPOJHOIO LIEOJIUTA U MOTY4YEH-
HOT'O Ha OCHOBE ero MoauduuurpoBaHHoro 1eoiura. MK-cnekrpockonnueckue
uccienoanus nposoaunuck Ha MK-cnextpomerpe «Nicolete IS-10»B nuana-
3oHe gactot 400...5000 cm . OO6pa3siibl uccienyeMbIX IIEOTUTOB TOTOBUIIN Ta0-
nerupoBanueM ¢ KBr B Bo3nymiHo# cpene B cootHouienuu 1 mr neosnnta/400
mr KBr ¢ momomsto pydnoro npecca «Spectroscopic Creativity Pike Technol-
ogies». IlomydeHHBIH MOPOIIOK MPECCOBAICS B TAOJNETKY TONIIMHOH 1 MM.
TabneTky mprXKMMaiau IBYyMsl pamIlaMHM U TOMEIIATd Ha MECTO U3MEpPUTENb-
HOM KIoBeThl. BTopas KroBeTa (CpaBHEHHs) ocTaBajgach CBOOOJHOMH, T.e. 00pas3-
[IOM CpaBHEHHS CIyXui Bo3ayX. CheMKa IpPOBOAMIACH B aBTOMAaTHYECKOM
pexrMe. DJIEMEHTHBINM cocTaB npezacrasieHa aHanuzaTope Launch of Trition
XL ditution refrigerator — Oxford instrument. J[epuBarorpaduieckue uccie-
noBaHMsl mpoBoaviM B nupomerpe HTP-75.
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Pe3yabTaThbl M X 00CYyKIEHUS

Hccnenyemslit Hamu oOpasen; npupoHoro mneonuta HaxubiBana xapak-
TEPU3YETCS CICAYIONIUM XHMHYEeCKUM coctaBoM: SiO, - 65,70%, AlLOs -
15,89%, Fe;03 - 1,30%, CaO — 5,08%, MgO — 0,50%, TiO, — 0,05%, MnO —
0,07%, K,0 - 3,8%, Na,O — 1,1%, P,Os — 0,08%, H,O — 7,5%; X 101,07.

Ha pucynke 1 npexncraBieH 371€MEHTHBIN cOCTaB IPUPOJHOIO MUHEpalla
(a) m Ni-3amemennoro oopasua (6). YcraHoBiieHa sMmupudeckas ¢Gopmyna
MHHepaJia (COTIaCHO PeHTreHOTrpapuecKoMy aHalIu3y, Ha pUCyHKe | ¢ Kparo
HaBepxy JaHa (Gopmysa npupoAHoro MopaeHuta HaxubiBana, naHHas peHTre-
HoBckuM aHanm3atopom 2DPHASER «Bruker» (Cu, K, 26, 20-80 rpan) ) B
BUJIE:

Ca,Na,K, (Al (Si,, ,0,¢ - 34H,0

Puc.1. DneMeHTHBIN cocTaB IPUPOAHOTO MopeHuTa (a) 1 Ni-3amemeHHoro oopasia (0)

[To maHHBIM peHTreHOTpapUUECKOro aHaIHM3a YCTAaHOBIEHO, YTO MpPH-
POIHBII 00pa3zer] KPUCTAIUIU3YETCS B OPTOPOMONYECKOM CHHTOHUH C TTapaMeT-
pamu »J1eMeHTapHO# sueiiku a=18,09; b=20,51 u ¢=7,52 A. Judpaxrorpamma
npupoaHoro neonuta (a) m Ni-3amemeHHoro obpasna (0) mpeacTaBieHa Ha
pUCYHKeE 2.

i

1,02+ 004
1.0+ 004
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10 20
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| ——— 1] T
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10 2 2 ] £ » 20 E © %
2heta (02)

Puc. 2. ludppakrorpamMmma npupoaHoro mneonnta (a) u Ni-3amerneHHoro oopasima (6)
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Tabmuma

KpucTaajocTpyKTypHble apaMeTpbl

Ha3zBanus, a b c Z | lp.rpymn. O6vem | IInoth., | /Ic DB | S-Q
XAMHYCCKHI A A A STUCHKH, A’ | rem®
COCTaB MUHepaJa
Mopaenur - 18,094 | 20,516 | 7,524 | 1 Cmc2, 2793,03 2,213 0,900 | 55,2 %
(K, sNa,Ca,)
(AlggSisg
Oge)- (H,0)34
Ksapu - SiO, 4,91344 5,405 | 3 P322, 113,01 2,660 3,410 | 44,8 %

Ha pucynke 3 mpezncraBieHsl KpuBble U (HEepeHIHaIbHOTO TePMHUYEC-
koro ananu3a ([ITA) mpupognoro mopaeHuTa (a) u Ni-3aMemieHHOro oopasia
(6), a Ha pucynke 4 MK-cnexktp npupoanoro mopaenuta (a) u Ni-3aMerieH-
HOTO 00pasma (0), COOTBETCTBEHHO.

T TG

Puc. 3. Kpusas JITA npupoanoro mopnenuta (a) n Ni-3amereHHoro oopasia (0)
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1638.55
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Puc. 4. UK-cniektp npupoaHoro MopaenuTa (a) u Ni-3aMmemnieHHoro oopasma (0)
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[To manHbIM nAepuBaTOrpaUUECKOro, 3JIEMEHTHOr0, peHTreHorpaduyie-
ckoro u MK-crneKkTpoCcKOnuuecKkoro aHajiu30B yCTAHOBIIEHO, YTO IMPOMU3OIIEN
MOHHBIN 0OMEH UCXOIHBIX KaTHOHOB oOpa3ia (Na, K, Ca)na Ni.

OcHOBBIBasiCh Ha JAHHBIX [8], MOXKHO 3aKIIOYUTh, YTO MOJOCHI MOTJIO-
IIeHUsA B auamna3zoHe 4dactor 250-1400 em! COOTBETCTBYIOT OCHOBHBIM KOJI€-
OaHMSIM aIFOMOKPEMHHUEBBIX TETPadPOB KapKacHOW CTpyKTypbl. Habmromae-
MBI€ TIOJIOCHI TTOTJIOIICHHSI OTHECEHBI K JIBYM THIaM KojeOanuii. [lepBoiid Tum
KoJie0aHul, XapaKTePU3YIOIINI MePBUYHBIE CTPYKTYPHBIE €IUHULIBI (TETpada-
pel Al u Si), oTHOCUTCS K TIosiocaMm B obiactax 950-1250 em! m 400-500 em.
CunbHasi Toxoca moromenns 950-1250 cm™ 00yCJIOBJIEHa BaJICHTHBIMU KO-
neGanusiME BHYTpH Terpadapos (1058.13 u 1070.05 cm™). KoneGauus B 06-
nacti 350-650 cM xapakTepHsI 11t cBssei Mexay Al - O - Si. Dto ompene-
JISIT TOIMOJIOTUIO BTOPUYHBIX CTPYKTYPHBIX €IUHUIL U CTPYKTYpY LieonuTa. W3-
BECTHO, YTO BasieHTHBIE Konebanus Si-O u Al-O B TeTpasapax OTBEYaIOT MO-
J10caM ToromeHns B o6mactn 650-820 cm ™. TT0M0OXKEHHE STUX TMOTOC 3aBHCHT
ot otHomieHus Si/Al B kapkace neonuta. CMEIIeHHE T0JI0C B 00JIACTh HU3KUX
YacTOT MPOUCXOJAUT MPU YBEIUUYECHUU COJEP>KAaHUS TETPa’IpUUE€CKH KOOpIu-
HUPOBaHHBIX KaTHOHOB amomuHus. B MK-cnektpe mnomydennoro Ni-3ame-
IICHHOTO 00pasIiia YeTKO BhIpakeHbl Tosiockl 760.15 u 817.02 em, KOTOpBIE
OTHOCSITCSl K BaJICHTHBIM KOJIEOaHUSIM TeTpad’aApoB. [100Ck MOTomeHus: mpu
1638.55cm™ oTHOCSTCS K nehopMaImOHHBIM KOJIeOaHUSIM MOJIEKYJT BObL. [Ipu
MoudUKaIKM UCXOHOTO 0Opa3iia KaTnoHamu Ni JaHHAs MOJI0Ca CMEIIAeTCs
B 06J1aCTh Gosee BBICOKHX yacToT Ha 150-200 cm™ (1802.01 cm™') u, B obuem,
HE 3aBHUCUT OT KOHIIEHTpPAIMU BBEJIEHHOTO KaTwoHA. J{1s oOpas3nos, Moaudu-
LIUPOBAHHBIX HUKeJeM, noyockl 3342.17, 3567.98 u 3642.88 em’! o0ycioBe-
Hbl HAJIMYMEM BOJOPOJOCBA3AHHOTO COCTOSIHUSI THAPOKCHIIBHBIX TPYMI
Ni(OH),. Ilpu yBenu4eHHH KOHIICHTPAIIUM HUKEJS I0JIOCA CMEIIaeTcs B 00-
7macTh 0Oolieeé HU3KHX YacTOT, YTO MOXHO OOBSCHUTH OCIAOIEHUEM THUIPO-
KCWiIbHBIX cBsizeil. [losoca mormomienus npu 2361.09 em, XapakTepHas JJIst
HCXOJHOTO HEMOIU(DUIIMPOBAHHOTO IIEOJIUTA, OOBSICHICTCS HAIMYUEM OCTaT-
KOB CTPYKTypooOpa3sytoiei opranndeckoi go6aBku. J{ms Ni-mieonura qanHas
MOJIOCa OTCYTCTBYET. DTO OOBSICHICTCS MPOKATHBAHUEM HCXOJHBIX 00pas3IoB
nepen BBeAaeHueM katuoHa. [luk mpu 2361.09 cM' oTHeceH K MIPUCYTCTBHIO B
MOJIOCTSIX IIE0JIUTa KapOOHATOB.

Kak u3BecTHO, KaTHOH3aMeIlleHnEe NMPOUCXOIUT U3MEHEHUEM HHTEHCHUB-
HOCTU TU(PAKIIMOHHBIX JTHHUHA. BBUTO yCTaHOBIICHO, YTO MPUPOIHBIN IIEOTUT U
KaTHOH3aMeIlleHHas ero (opMa XapakTepU3yIOTCs MOYTH OAMHAKOBBIMU MEX-
MJIOCKOCTHBIMH PACCTOSHUSAMM, HO OTJIMYAIOTCS APYT OT JApyra OTHOCHUTEIb-
HBIMM MHTEHCUBHOCTSIMHU NHU(PAKINOHHBIX JIMHUH, COOTBETCTBYIOLIUX ILIOC-
kocTsMm (110) u (202). VI3MeHeHUEe OTHOCUTEIBHBIX HHTEHCUBHOCTEH AU(paK-
nnoHHbIX JuHUN (I/Iy) HemocpeacTBEHHO CBS3aHO C MPUPOAON KaTHOHOB. B
MyCTOTaX JABEHAAATUYICHHOTO KapKaca BOKPYT aTOMa HUKEIs Ha TUIOCKOCTH
(110) obpazyercs rumpaTHas obonouka. Kak BugHO M3 audpakrTorpamMm (puc.
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2), B pe3yibTaTe KaTUOH3aMEIEHUsI MPOUCXOIUT WU3MEHEHHE UHTEHCHBHOCTH
6a3ucHbIx uHui (110) MopaeHHTa. A 3TO CBUAETENBCTBYET O MPOXOXKACHUU
noHHoro oomena. Ha mudpakrorpamme (puc.2 (0)) ¢ Kpawo JaHa SMIUPHU-
yeckasi (opMylia moIydeHHOTO Ni-3aMEIIeHHOTO IEOTHTa:

NiyNayAlgSiyyOqq - 24H,0

CornacHo 3JIeMEHTHOMY aHaJU3y TaKXKe MPOU30IIe] HOHHBIM 0OMEeH Hc-
XOJTHBIX KATUOHOB HAa HUKEJb, YTO BUIHO U3 prcyHKa 1 (0).

HNonHbI1 0OMEH BIIMSET HAa TEPMUUYECKYIO CTaOMIBLHOCTH 11e0uTOB. Kak
BUJHO M3 pHUCYHKa 3 (a), Aeruaparanus UCXOJHOTO oOpasla MPOUCXOAUT B
TemmeparypHoM uHTepBae 150-650°C. Crpykrypa coxpamsiercs go 960°C.
[Tocnie monHnoro obmena (puc. 3 (0)) meruaparamusi MPOUCXOIUT B TEMIIepa-
TYpPHOM UHTEpBaje 180-600°C, a CTPYKTYpa COXpaHseTCs 10 1000°C.

3akiloueHue
W3 BbIIecKa3aHHOTO MOKHO CJIeNaTh BBIBOJI O TOM, YTO MOHHBIM 0OMEH
OKa3bIBAET MOJIOKUTEIBHOE BO3JCHCTBIE HA TEPMUIECKYIO CTAOMIBHOCTD 11€0-
JUTa, TO €CTh TeMIepaTypa CTaOUILHOCTH BO3pACTaeT, MOMHAS JeruIpaTaius
MPOUCXOIUT MpH OoJiee HU3KOW TeMIepaType 190-600°C.
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TOBIii SEOLITIN TERMIiKi STABILLiYiNO iON-MUBADILONIN TOSIRI
M.i.CIRAQOV, G.A.MOMMODOVA
XULASO

Seolitlorin kation miibadilo qabiliyyati onlarin xarakterik xiisusiyyotlorindon biridir.
Mogqalo tobii Naxgivan seoliti — mordenitin kation miibadilasi xassolorinin vo ion-miibadilonin
termiki stabilliya tosirinin todqigino hosr olunmusdur. Ilkin kationlarin — natrium, kalium vo
kalsiumun nikel kationlarma miibadilosi aparilmusdir. Ilkin vo nikel-modifikasiya olunmus
niimunalorin empirik formula verilmisdir. ilkin niimuno vo reaksiya mohsulu rentgenfaza,
element, 1Q-spektroskopiya vo derivatoqrafik analiz metodlar ilo 6yronilmisdir. Gostorilmisdir
ki, ion-miibadilo naticasinds ilkin kationlardan — natrium, kalium, kalsiumdan yalniz son ikisi
nikel kationlar1 ilo miibadilo olmusdur. Siibut olunmusdur ki, ion-miibadilo seolitin termiki
stabilliyino miisbot tosir gostorir, yani stabilliyin temperaturu artir (1000°C), tam dehidratlasma
nisboton asagi temperaturda 190-600°C bas verir. Kationtorkibli seolitloro maraq yiingiil
alkanlarin dehidrotsiklogmasi, azot oksidin katalitik par¢alanmasi ve reduksiya olunmasi kimi
sonaye proseslorindo praktiki shomiyyatli katalitik xassalorino asaslanir.

Acar sozlar: tobii seolit; mordenit; mineral; fiziki-kimyovi todqiq; rentgenfaza analizi;
derivatoqrafik analiz; element analiz; ion-miibadila

INFLUENCE OF ION-EXCHANGE ON THERMAL STABILITY
OF NATURAL ZEOLITE

M.I.CHIRAGOV, GGAAMAMMADOVA
SUMMARY

The cation exchange ability of zeolites is one of their characteristic properties. The arti-
cle investigates the cation-exchange properties and the effect of ion exchange on the thermal
stability of natural zeolite - mordenite of Nakhchivan. It is shown that, as a result of ion ex-
change, out of the original cations - sodium, potassium and calcium only the last two were
exchanged with nickel cations. The original sample and the reaction product were studied by
X-ray, elemental, IR-spectral and derivatografic analysis methods. It was proved that ion ex-
change has a positive effect on the thermal stability of zeolite, i.e. the temperature stability is
increased (1000°C), complete dehydration occurs at a lower temperature 190-600°C. Interest in
cationic zeolites is due to their practically important catalytic properties in industrial processes,
such as dehydrocyclization of light alkanes, catalytic decomposition of nitrous oxide, selective
catalytic reduction of nitrogen oxides.

Key words: natural zeolite; mordenite; mineral; physical and chemical research; X-
ray analysis; derivatografic analysis; elemental analysis; ion-exchange

Tlocmynuna 6 peoaxyuio: 14.12.2016 e.
Iloonucano x newamu: 10.03.2017 2.
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ALAZAN-OYRICAY VADISININ YERALTI SU EHTIYATININ
FORMALASMASININ TOBii AMILLORI

9.A.MIRZOYEV
Baki Dovilat Universiteti
elekber.mirzeyev@list.ru

Moaqalada Alazan-Oyrigay vadisinin (Oguz-Qabalo rayonlari arazisi-nin) yeralti su eh-
tivatimin formalasmasinin tabii amillori tadqiq edilmisdir. Miiayyan edilmisdir ki, vadinin
yeralti su ehtiyatinin formalasmasi ¢oxamilli prosesdir.

Acar sozlari: su tochizati, yeralt1 sular, texnogen ¢irklonmo, su anbari, su resurslari

Problemin qoyulusu. ©halinin vo iqtisadiyyatin miixtalif saholorinin su
ila etibarlt tachizati comiyyatin dayaniqli inkisafinin sortlorindondir. Osrlor bo-
yu insan 0z foaliyyati ilo su ehtiyatlarina tosir gdstormis, bozi orazilori sohralara
cevirmisg, bozi orazilords iso bataqliq sahalorini genislondirmis va torpaqlarin
soranlagsmasina tokan vermisdir. Hazirda Azorbaycanin orazisindo on iri cay
arteriyalar1 olan Kiir vo Araz ¢aylarinin suyu qonsu respublikalarin srazisindo
kifayot qodor c¢irklonmoyos moruz qalir. Belo ki, Ermonistan torofindon Araz
caymna 210 mln m’/il, Giirciistan torafindon Kiir cayina iso 273 min m’/il cirkab
su axidilir (2016-c1 il).

Bu sobabdon, tobii miihito antropogen tasirlorin vo yeriistii sularin ¢irk-
lonmasinin artdig1 soraitdo yeralt1 sulardan istifadoyo boyiik ehtiyac yaranir.
Yer tokinin vo iimumi su resursunun bir hissosini togkil edon vo giymaotli fay-
dali gazint1 hesab olunan yeralt1 sulara igmok vo tosorriifat-maisot su tochizati,
o ciimlodan texniki magsadlar {igiin tolabat ildon-ils artir. Bu noqteyi-nozordon,
yeralt1 sularin ehtiyatinin formalagmasi amillorinin todqiqi vacib olub, mov-
zunun aktualligini togkil edir.

Tadgiqatin obyekti, masalalori vo metodikasi. Todqgigat obyekti Ala-
zan-Oyricay vadisinin Oguz-Qaobals rayonlar1 orazisinde yayilan yeralti su
yatagidir.

Qeyd etmok lazimdir ki, Baki vo Sumgqayit gohorlori, o ciimlodon Abse-
ron yarimadasi ohalisinin vo sonaye saholorinin su ilo tochizat1 1917-ci ildon
baslayaraq, Sollar vo Xagmaz su komaorlarilo (1,25 vo 2,65 m’/san) yeralt1 su-
larin, Samur-Abseron kanali ilo Samur c¢ayindan qidalanan Ceyranbatan su
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anbarimin (12,65 m*/san, faktiki 4-5 m3/san), Kiir su komori (3,9 vo 5,2 m3/san)
ilo yeriistii sularin hesabina hoyata kegcirilmigdir.

Baki, Sumgayit sohorlorinin vo Abseron yanmadasinin digor yasayis
montogolori ohalisinin markozlosdirilmis igmoli su tochizatin1 yaxsilagdirmaq
moqsadilo hazirda hom do Alazan-Oyricay vadisinin Oguz-Qobalo rayonlari
orazisindo yayilmig dordiincti dovr yash alliivial-proliivial ¢okiintiilords intigar
tapmis yeralt1 sulardan istifado olunur.

Alazan-Oyri¢ay vadisinin Oguz-Qabolo rayonlar1 orazisinds yeralt1 su-
larin istismar ehtiyatinin formalagsmasi qanunauygunluqlarini miioyyon edon
osas tobii amillarin Oyronilmasi tadqiqatin asas masalasini togkil edir.

Tahlil vo miizakira. Todqigatin aparildigi saho Dasagilcay, Oguzcay,
Agcay, Filfilicay, Tikanlicay caylarinin gotirmo konuslarinin morkozi hisse-
larini ohats edir.

Tadqiqat sahasi oroqrafik cshotdon dalgavari diizenlikdir. ©Orazids yer
sothinin miitloq yiiksokliyi simal istigamoatindo 700-800 m-don, conub istiga-
motindo 300-330 m-o qodor doyisir.

Todqiqgat sahasi hiidudlarinda vo ona qonsu rayonlarda asagidaki oroqra-
fik vahidlor aynlir: Boyiik Qafqazin conub yamaclari, Alazan-Oyricay vadisi vo
Boyuk Qafgazin Neogen dagotoyi Acimohur yiiksokliyi. Sahonin simal ko-
narlar1 boyunca uzanan Boyiik Qafqazin conub yamaclarinin suayirict hisse-
sindo miitloq yiiksoklik 3000-3500 m, todqigat sahosi ilo tomas saholorindo
700-800 m-dir.

Alazan-Oyricay vadisi genis oraziyo malik maili-yasti dagarasi ¢okoklik
olub, ¢cox bdyiik oroqrafik vahiddir. Vadinin simal konarlar1 boyunca yer sothi-
nin miitloq yiiksokliyi 400-800 m, conub konarlarinda (Alazan vo Oyricayin
birlosdiyi yerdo) iso 188 m-dir.

Vadinin simal konarlarinda relyef-¢aylarin gotirmo konuslarinin yiiksok-
lik hissaleri ilo konuslararasi ¢okokliklorin yaratdigi dalgavari diizenlikdir. Ge-
tirmo konuslarinin yiiksoklik hissolori ilo konuslararas1 ¢okokliklorin yer sot-
hinin yliksokliklori arasindaki hipsometrik soviyyslorin forqi 200 m vo bazi
yerlords bir qodor do artigdir.

Gotirmo konuslarinin relyefi Boyilik Qafqazin conub yamaclarindan axan
caylarin vo onlarin gollarinin foaliyyoti noticosindo formalagir. Bu c¢aylarda
sellorin ¢oxlu materiallar gotirmasi noticosindo mikrorelyefin formasi zamana
gora cox doyiskondir.

Gotirmo konuslar1 vadinin markazi hissalarinds bir-biri ilo birlesdiyinden
konuslararas1 ¢okokliklorlo konuslarin morkozi hissolori arasindaki yiiksoklik
forqi koskin azalir. Bunun noticosindo do bu orazido zoif dalgavari yasti
diizonlik formalasmisdir.

Gotirmo konuslarinin otok hissalari ise xirda topaciklors malik olan yast1
diizonlikdon ibaratdir. Diizonliyin sothini ¢aylar vo onlardan ayrilan qollar ko-
sorak, miixtalif dorinlikli daraler yaradir. Bu sahalords relyefin mailliyi 0,025-
dir.
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Alazan-Oyrigay vadisinin conub sorhodlori Boyiik Qafqazin Neogen dag-
otoyi yiiksokliklori ilo ohatolonir.

Vadinin iglimi miilayim-isti yay1 vo quru qis1 ilo xarakterizo olunur. Bo-
yiikk Qafqaz sira daglar1 Alazan-Oyricay vadisino simaldan golon soyuq hava
aximinin qarsisini kosorok, onun orazisindo miilayim subtropik iglim tipi yara-
dir. Yamac boyu qalxdigca miilayim-isti iqlim tipi soyuq iqlimls avoz olunur.

Atmosfer ¢okiintiilorinin orta ¢oxillik migdar1 880,9-862,9 mm-dir. Ya-
gintilar daha ¢ox may vo oktyabr aylarinda diisiir. Bu aylarda ¢okiintiilorin
miqdar1, uygun olaraq, 76,8 vo 103,6 mm-dir.

I1 arzinds buxarlanmanim doyismasi havanin temperatur rejimi ilo uygun-
luq toskil edir. Buxarlanmanm on boyiik miqdar1 iyul-avqust aylarma (117,0-
118,0 mm), an ki¢ik miqdar1 ise yanvar-fevral aylarina (19,0-22 mm) tesadiif
edir.

Nisbi namliyin orta illik qiymati 74,0-75,9 % arasinda dayisir.

Boyilik Qafqaz sira daglarinin conub yamaclarindan baslangicini gétiiron
caylarin oksariyyati Alazan vo ©Oyricay caylarinin qollar1 olmaqla, onlara tokii-
liirlor. Bu caylarin sular1 Alazan-Oyrigay vadisinin yeralt1 sularinin formalas-
masinda boylik shamiyyate malikdir. Orazinin yeralt1 sularinin formalagmasin-
da on boyiik ohomiyyato malik olan c¢aylar Dasagilcay, Oguzcay, Aggcay,
Tikanligay, Xalxal¢ay, Nozarcay, Bumgay, Qaragay vo Domiraparangaydir.

Bu ¢aylarin istigamati simaldan vo simal-sorqdon conuba vo conub-qorbo
dogrudur. Caylarin aksariyyati Boylik Qafqazin conub yamaclarindan diizonlik
sahoyo ¢i1xdigdan sonra bir ne¢o qollara saxolonir. Bu da yeralt1 sularin qidalan-
masinda bdyiik chomiyyat dasiyir.

Dasagilcay dagliq orazidon ¢ixdigdan sonra iki bdyiik qola aynlir. Onun
sag qolu Oyrigayin baglangicin togkil edir. Sol qolu iso 6z sularin1 Olicancaya
qarigdirir. Bu qoldan Qaracay caymnin sag qolu olan Qarasu c¢ay1 da olmaqla,
biitiin ¢aylar 6z sularini1 Olicangaya birlosdirirlor. Qarasudan Tikanligaya qodor
olan ¢aylar birlosorok, Tiiryancay ¢ayini formalagdirir. Domiraparangay ¢ayinin
hovzasindaki gaylar ise 6z sularim1 Goycay cayina qarisdirir.

Cay sobokosinin sixlig1 miixtolif yiiksokliklordon asili olaraq miixtalifdir.
Boyiik Qafqaz sira daglarinin conub yamaclarinin yiiksakliyi artdiqca cay sabe-
kolorinin sixlig1 da artir. Beloliklo, 2500 m-don yiiksok yerlords cay sobokolo-
rinin sixligt 0,3-0,5 km/km?, 2500-1000 m yiiksoklikdo 1,0-1,5 km/km?, 1000-
500 m yiiksoklikds 5-0,75 km/km?, 500 m-den asagida iss 0,2-0,4 km/km?-dir.

Tadqgiqat sahasinds ¢aylarin hidrografik sabokeosi asimmetrik xiisusiyyata
malikdir. Caylar diizonlik sahoyo ¢ixana godor dag caylar1 kimi sociyyolonir.
Dag yamaclarinda bu caylarin formalagmasi prosesi gedir. Bu sahads c¢aylarin
mailliyi maksimumdur (0,05-0,08). Dag yamaclarinda vadinin biitiin ¢aylar1
bdyiik eroziya giicline malikdir. Ona gora do Boyiik Qafqaz sira daglarinin co-
nub yamaclarindan axan biitiin ¢aylar iri sel monbaoyi kimi saciyyolonir.

Caylarin qidalanmasinda asas yeri atmosfer ¢okiintiilori tutur. Atmosfer
cokiintiilorindon basqa caylarin qidalanmasinda yeralti sular vo oriyan buzlaq
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sular da istirak edir. Biitiin caylarin rejimi oxsar olaraq, yaz aylarinda bol sulu,
yay va payiz aylarinda ise az sulu olmasi ils saciyyalonir.

Alazan-Oyri¢ay vadisindon axan ¢aylarin suyunun kimyovi torkibi hid-
rokarbonatli-sulfathidir. Kationlardan natrium vo kalium istiinliik toskil edir.
Sularin imumi minerallasma doracasi 0,4 g/1-o godordir.

Aparilmis hidroloji tadqiqatlarin naticalorine osason, demok olar ki, cay
sulariin kimyovi torkibi vo minerallasma doracasi ¢oxillik kosilisdo doyismir.

Yeralt1 vo yeriistii sularin ehtiyatinin vo hidrokimyavi torkibinin for-
malagmasinda orazinin torpaq va bitki Ortiiyii boyiik rol oynayir.

Tadqgiqat erazisinin relyefindon, mikroiglimindan, siixurlarin terkibi vo
rejimindon asili olaraq, miixtolif tipli torpaq vo bitki Ortiiyii formalagmigdir.
Dagatoyi zonalarda dag-mess tipli gahvayi rongli karbonath torpaq qati yayil-
migdir. Caylarin gotirmo konuslarmin dagotoyi vo morkozi hissolorindo allii-
vial-comon-mesa tipli karbonatsiz torpaq qati formalasmisdir. Bu orazilords
torpaglar osason boz ronglidir. Torpagomologatiron siixurlar elliivial monsoli
gilli karbonatsiz sistlor vo alliivial ¢okiintiilordir. Bitki Ortiiyii dag vo dagoatoyi
zonalarda dag enliyarpaq (palid, fistiq, valos vo s.) vo ¢okoklik garisiq yarpaqli,
galan genis orazido iso ¢omaon, kol bitkilorindon togkil olunmusdur. Diizonlik vo
dagotoyi mesolordo yabani halda qoz, findiq, alma, armud, azgil, zogal, al¢a vo
s. genis yayilmigdir. Burada qeyd edilon bitkilor vo onlardan slave, taxil, pax-
lal1 bitkilar, tiitiin vo s. da becarilir.

Qeyd olundugu kimi, Alazan-Oyrig¢ay vadisi, simaldan Bdyiik Qafqaz
sira daglarinin conub yamaclari, conub torofdon iso Neogen yasli dagotoyi yiik-
sokliyin simal konarlari ila sarhadlonir. Orazids yayilan siixurlarin yast, litoloji,
petrograflk torkiblori homin saholords yayilan siixurlarin aginmasi, gotirilmasi
va s. ilo alagadardir.

Todqgigat aparilan orazinin simal hissosindo, Bdyiik Qafqaz antiklino-
riumunun suayirici tag hissasinde Yura ¢okiintiilori genis yayilmisdir. Bu ora-
zido asason Ust Yura ¢okiintiilori inkisaf tapmusdir.

Alazan-Oyrigay vadisinin tadqiqat aparilan hissasinds sutoplayan mante-
go rolunu Oyrigay oynayir. Hovtoran vadisindo iso Boyiik Qafqazin conub ya-
maclarinin sular1 Olicancay, Tiiryancay vo Gdycay caylar1 arasinda boliisdii-
riiliir.

Tasvir olunan vadinin miitloq yiiksokliyi simalda 450-750 m, conubda iso
188 m-dir.

Alazan-Oyrigay vadisi struktur-tektonik qurulusuna goro, praktiki noqte-
yi-nazordon yeralt1 sularin, demok olar ki, qapali hovzasidir. O, Boyiik Qafqgaz
sira daglart ilo Acinohur arasinda dagarasi vadini togkil edorak, 15-35 km
enindo, nazik zolaq soklindo simal-gorbdon conub-gorq istigamotindo uzanir.
Bu dagaras1 vadi dordiincii dovriin bdyiik qalinliga, yiiksok sukegiriciliyo malik
alliivial vo alliivial-proliivial ¢okiintiilori ilo doldurulmusdur. Vadidon kegon
coxlu sayda caylarin olmasi, bol atmosfer yagintilar1 vo Boylik Qafqazin conub
yamaclarindan axan caylarin mocraalt1 sularinin hesabina vadidoki dordiinci
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dovriin regional yayilmis alliivial-proliivial horizontlar1 yiiksok doracodo sulu-
luga malikdir. Yeralt1 sular atmosfer ¢okiintiilorinin, yeriistii sularin (gaylar, su-
varma sular1) siiziilmosi, aerasiya zonasinda su buxarlarmin kondensasiyasi,
caylarin mocraalti sulart vo ana siixurlardan olan yeraltt axinin hesabina
formalasir.

Geomorfoloji noqteyi-nozordon Alazan-Oyrigay vadisi Boyiikk Qafqazin
conub yamaclarinin ¢aylari ti¢lin akkumliyasiya sahasi vo eroziya bazisi rolunu
oynayir.

Vadinin miiasir relyefini Boyiik Qafqazin conub yamaclarindan axan
caylarin gotirmo konuslarinin sothi toskil edir. Caylarin gotirmo konuslar
vadinin orazisindo bdyiik qalinliga malikdir. Gotirmo konuslar1 ¢aylarin 6zlori
ilo gotirdiklori irthocmli sel materiallarindan toskil olunmusdur.

Azorbaycan Respublikasi orazisinin {imumi gobul edilmis hidrogeoloji
rayonlagdirma sxemina goro, Alazan-Oyrigay artezian hovzesi Kiir ¢okokli-
yinin torkibino daxil olaraq, ikinci doracoli artezian hévzosidir.

Gotirmo konuslarin baslangic hissalorinde vahid yeralti su horizontu
kimi qrunt suyu horizontu formalagsmisdir. Conub istigamotindo gotirmo ko-
nuslarinin morkazi hissolorinds qrunt suyu horizontu, yuxarida qeyd edildiyi
kimi, gil vo gilli qum horizontlar ilo bir ne¢o tozyiqli sulu horizonta boliiniir.
Gil va gilli qum layciglart regional inkisafa malik olmadigina gore qrunt vo
tozyiqli sulu horizontlar vahid hidravliki olaqoys malik vahid sistem toskil edir-
lar.

Alazan-Oyrigay vadisinin biitiin orazisindo qrunt sular1 genis yayilmigdir.
Qrunt sularinin yatim darinliyi onun yayildig1 orazinin morfoloji soraiti ilo tam
uygunlasir. Belo ki, vadinin simal konarlar1 boyunca, caylarin gotirmo ko-
nuslarinin yuxari hisselorinds qrunt sularinin yatim darinliyi 70-100 m, conub
orazilordo, gotirmo konuslarinin otok hissolorindo vo konuslararast ¢okiintii-
lords iso bir ne¢o sm-don bir ne¢o m arasinda doyisir.

Qrunt suyu soviyyosinin miitloq yliksokliyi Boyiik Qafgazin dagotoyi
sahasindon conub vo conub-qorb istigamotindo azalir. Alazan-Oyrigay vadi-
sindo qrunt suyu sothinin miitloq yiiksokliyi 380 m-don 700 m-o qodor doyisir.
Gotirmo konuslari ilo konuslararasi ¢okokliklorin sathinin relyefino uygun ola-
raq qrunt sularinin hidroizogipslori dalgavari formaya malikdir. Yeralt1 su axin1
relyefin mailliyi ilo uygun olaraq, canub vo conub-qorb istigamatindadir. Qrunt
suyu sothinin mailliyi yer sothinin relyefino uygundur va 0,05-0,003 arasinda
dayisir. Qrunt suyu horizontunun qalinligi 4,6 m-don 328,6 m (400 m derinliyo
godor Gyronilmis sahalordo) arasinda doyisir. ©On boyiik qalinliq ¢aylarin gotir-
ma konuslarinin zirva hissolorinds yayilmigdir.

Todqgigat aparilan saholordo vo Boyiik Qafgazin otoklori ilo birlogon
hissalordo qrunt sular1 bulaq soklindo yer sothino ¢ixir. Bulaglarin sorfi 0,4 -
300 1/s arasinda doyisir. On bdyiik bulaglar Oguz rayonunun Mollal1 kondin-
don 2,5-3,0 km simalda yerlosir. Burada bulaglarin sorfi 285-305 1/s arasinda
doyisir. Bulaglarin daha ¢ox yayilmis sorfi iso 10-40 1/s arasinda doyisir.
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Alazan-Oyri¢ay vadisinin qrunt sularinin c¢aylarin gotirmo konuslarinin
otoklorindo vo konuslararasi ¢okokliklorinds bulaq soklinds yer sothino ¢ixmasi
380-400 m miitloq yiiksoklikli horizontlar boyunca yayilmisdir. Bu orazilordo
bulaqlarin sarfi 0,1- 0,2 1/s-don 20-30 1/s -o qador doyisir.

Qrunt sularmin bulaq soklindo yer sothino ¢ixmasi Alazan-Oyrigay va-
disinin conub konarlarinin Acinohurla birlogdiyi sahalords miitlaq yliksokliyi
380-390 m horizontlar boyunca yayilmigdir. Bu saholordoki on boytlik bulag-
larin sorfi 150 1/s-yo catir (Qirxbulaq). Qirxbulaq Ni¢ kondindon 3 km conub-
da Acinohur yiiksokliyinin simal otoyi ilo vadinin birlosdiyi sahodo yerlosir.
Bulagin yayilma sahasi 1-1,5 ha olub, ¢oxlu bulaglarin comindon ibaratdir. Ho-
min bulaqlarin iimumi sorfi 150 1/s-yo qodordir. Burada yayilan digor bulaqla-
rin sorfi 10-20 1/s-don 1-5 1/s arasinda doyisir. Bu bulaglar birlogorok, Qarasu
vo Sansu ¢aylarini yaradir.

Qrunt sulart yayilmig siixurlar boyiik sululuga malikdir. Qrunt sularini
askar edon quyularin sorfi 10-15 - 45-50 1/s arasinda doyisir. Quyularin xiisusi
sorfi iso 0,6-6,6 1/s.m-dir. Susaxlayan siixurlarin siiziilmo omsali 1,4-31,51
m/sut arasinda doyisir. Qrunt suyu horizontunun siixurlarinin sukegciricilik om-
sali 137-7620 m?/sut arasinda doyisir. Qrunt sularinda soviyys keg¢iricilik om-
sal1 3,32x10” - 8,5x10* m%sut geyd olunur.

Alazan-Oyri¢ay vadisinin orazisindo yayilan qrunt sularimin mineral-
lagma doracasi 0,2-0,4 g/1 olmagla, vadinin conub hissolorinds 0,6 g/l-o gatir.
Qrunt sularin kimyavi torkibinin tipi esason hidrokarbonatli-kalsiumludur.

Qrunt sularinin bulaq soklinds tozahiir etdiklori zonadan baglayaraq, co-
nubda Acimohura qadar sahads tazyiqli su horizontlar1 biitlin orazide yayilmig-
dir. Susaxlayan siixurlar ¢aydaslari, caqillar, nadir hallarda qaymadaslar1 vo
caydaslarindan ibaratdir. Doldurucu siixurlar miixtalif6lciilii qumlardan, qumlu
gil vo gilli qumlardan ibarotdir. Doldurucu silixurlarin qranulometrik torkibindo
narin donali qumlar iistiinliik toskil edir.

Tozyiqli sulu horizontlarin tavanimnin yatim dorinliyi quyular vasitosi ilo
4,0 m-don 177 m doarinlikds agkar olunmusdur. Tadqiqat aparilan orazinin bo-
yiik hissasinda tozyiqli su horizontunun tavani 30-40 m dorinlikdo agilmisdir.
Toazyiqli sularin pyezometrik soviyyasi yer sothindon asagida (71,0 m-o gqodor),
bozi hallarda yer sothindon yuxarida (+35 m) qorarlasir. Pyezometrik soviyyo-
nin sothinin mailliyi yer sothinin mailliyine uygundur va 0,05-0,0025 arasinda
doyisir.

Tazyiqli sulu horizontun askar olunmus qalinligt 9,5-319 m arasinda do-
yisir. Qrunt sular1 ilo tozyiqli sular1 ayiran laylar gillordon, ya da gil tamamlay1-
cili caydasi-caqillardan ibaratdir. Vadinin orazisinds ayirici laylarin qalinligi 5-
10 m-don 45 m-o godordir. Lakin geyd olundugu kimi, Alazan-Oyricay vadi-
sinin heg¢ bir sahasinds bu ayirici laylar regional inkisafa malik deyildir.

Tozyiqli sulara qazilmis quyularin oksoriyyati bdyiik sorfli fovvars ilo so-
ciyyolonir. Bu sular biitiin orazids sirindir, onlarin minerallasma doracasi 0,1-
0,6 g/1, kimyavi torkibi hidrokarbonatli-kalsiumludur. Kasilis iizro tozyiqli su-
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larin keyfiyyot gostoricilori igmok vo tosarriifat mogsadlori {li¢iin yararhidir.

Natico

Tadiqatlar noticasindo miioyyon edilmisdir ki, Alazan-Oyrigcay vadisinin
yeralt1 su ehtiyatinin formalasmasi1 ¢oxamilli prosesdir vo bu amillori agagidaki
kimi qruplasdirmaq olar:

1. Geoloji-struktur amillor susaxlayan siixurlarin amalagelmo vo yatim
soraitini, litoloji torkibini, onlarin siiziilmo xiisusiyyatlorini, miixtolif sulu ho-
rizontlarin qarsiliqli alagasini vo s. miisyyan edir;

2. Hidrogeoloji amillor yeralti su axininin hidrodinamik rejimini, qida-
lanma vo bosalma soraitini, kimyavi torkibinin formalasmasini vo s. miioyyon
edir;

3. Geomorfoloji amillor mohsuldar sulu horizontun formalagmasi sora-iti-
ni, o climlodon susaxlayan laylarin vo onlar1 ayiran aralaylarin siiziilmo xiisu-
siyyatlorini miioyyan edir;

4. Hidroloji amillar yeralti sularin yeriistii sulardan siiziilmo hesabina
gidalanmasi — yeralt1 vo yeriistii sularin qarsiliqli alagosi soraitini miioyyon
edir;

5. Iglim amillori yeralt1 sularin atmosfer ¢okiintiilorinin infiltrasiyas1 he-
sabina tobii qidalanma goraitini, onlarin buxarlanma, bitkilorin transpirasiyasi
va s. hesabina tobii bosalmasi va s. soraitini miioyyan edir.
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ECTECTBEHHBIE ®AKTOPbl ®OPMHUPOBAHUA 3ATIACOB
MHOJ3EMHBIX BOJ AJTABAH-ATPHYAUCKOU JOJINHbI

A. AMHUP30OEB
PE3IOME
CraThsl MOCBAIICHA HCCICIOBAHUIO (POPMHUPOBAHUS 3aMacoB IMOJI3EMHBIX BOJI Alla3zaH-
Arpuyaiickoil 1oiuHbL. BEIsIBIIEHO, 4TO (JOPMUpPOBAHKE 3aMacoB MOA3EMHBIX BOJ JOJUHBI -

MHOTO(AKTOPHBIH TpoLece.

KaroueBble cjioBa: BoJoCHAOKEHHE, OA3EMHBIE BOJIBI, TEXHOTEHHOE 3arpsi3HEHUE, BO-
JIOXPaHUITHUILE, BOJHBIC PECYPChI
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NATURAL FACTORS OF THE FORMATION OF ALASAN-AYRICHAY VALLEY’S
UNDERGROUND WATER STOCK

A.AMIRZAYEV
SUMMARY
The article has been devoted to the investigation of the natural factors of the formation
of Alasan-Ayrichay valley’s underground water stock. It has been determined that the for-
mation of the valley’s underground water stock is a multiple-factor process.
Key words: water supply, underground waters, technogenic pollution, water reservoir,

water resources
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MUHEPAJIOTMs1 BLICOKOKPEMHUCTBIX LIEOJIUTOB
AMJATCKOTO MECTOPOKIEHUS (A3epbaiimkan)

C.K.PACYJIOBA
bakunckuii I'ocyoapcmeennuiit Ynugepcumem
elshanrasulov@hotmail.com

B cmamve na ocHoge xumuyeckux, peHmeeHocpAPUUecKUx U mepmMuieckux aHaIu3o8
npueeoer MUHEpAIbHbIL COCMAs Yeoaumos Avdazckoeo mecmopogicoenus Kazaxckozo npozu-
oa. Ioxazano, umo yeoaumsvl, 8 OCHOBHOM, NPUHAONEHCUM KIUHONMULOIUMY U MOpOeHumy. B
KAUHONMUIOTUMOBOU NOPOOe HANUYUe MOHMMOPUTIOHUMA YCIMAHABIUBAEMCSL NOO MUKDOCKO-
nom. Coenan 6bl600, UMo KPYNHbIE 3ALEACU BLICOKOKPEMHUCTBIX YeOIUNO8 MeCOPOAHCOCHUL
OMHOCUMCS 2UOPOMEPMATLHO-INULEHEMUYECKOMY MUNY, B03HUKUUE NOCTe 8030bIMAHUS 6Me-
Warowux moay.

KuroueBble ci10Ba: MUHEPANIOrHsi, BBICOKOKPEMHUCTBIE LIEONMTHI, AWArckoe MecTo-
POXIeHUE, KITMHONTIWIONNAT H MOPACHUT, THAPOTEPMAITBHO-3ITUT CHETHYESCKHI THII.

Mumnepanoro-nerporpadpuyeckue 0COOCHHOCTH TJIaBHBIX THUIIOB II€OJIH-
TOB AsepOaiikaHa JOCTAaTOYHO MOAPOOHO M3YYEHBI JOCTYMHBIMH B HaIle
BpeMsI METOIaMH MUHEPAJIOTUYECKOT0 aHaln3a, HEOJHOKPATHO OCBEIIAINCH B
auTepatype. Bo u30exxaHue MOBTOPEHUN MBI HUKE OIPAaHUYMMCS paccMOTpe-
HUEM JIUIIb KJIMHONTUJIOIUTA U MOpPJEHUTA; 00CYAMM HEKOTOPBIE CTOPOHBI
orpeeNeHus] KITNHONTHUIIONHTA.

B BbICOKOKpEeMHHUCTBIX MecTopokaeHni Kazaxckoro mpormba copep-
YKaHUe KIMHONTUIIONNTA UITU MOPJCHHUTA, 10 JaHHBIM TU(PPAKTOMETPUIECKOTO
dazoBoro ananmuza npocturaer 70-80%, a mHorma 90% wu OGonee (Pacymora,
2015, 2016). HecmoTps Ha 3T0, BBIIEIEHHUE U3 ITUX N1OPOJ MOHOMUHEPAIBLHOU
bpakuy 1eoauTa JUisi MUHEPAJOTHYeCKOro M3y4eHUsl MPEACTaBIsAIOT TPYI-
HYIO 3aJlady, MPEeXJIe BCETO U3-3a TOHKUX CPACTAHUN Pa3HBIX BUIOB I[COJIUTOB
JIpYT C APYTUMHU U COMYTCTBYIOUIMMH MUHEpajJaMH, TJIaBHBIM 00pa3oM, ¢ MOH-
TMOPUJUIOHUTOM, a TaKXKe C THIPOCTIOAONW KpemHHs. Pa3mepbl KpuCTaIOB
LIEOJIUTOB B IICOIMTU3UPOBAHHBIX Ty(ax yalie BCEro U3MEpPSIIOTCS MUKPOHAMHU
(Illymenko, 1979), Ho uHOTIA NIEXKAT 3a MpeAesiaMu pa3peliaeii criocooHO-
CTH HE TOJIBKO MOJSPU3ALMOHHOTO MHKPOCKONA, HO U PEHTI€HOBCKOTO METO-
na. JIumb cpaBHUTENBHO PEIKO BCTPEUYAIOTCS KPUCTAILIBI, U3MEPSEMbIe JOIs-
MU MUJUTUMETpa. Bee aTo, mpu OIU30CTH yIeNnbHBIX BECOB U psaa Apyrux Qu-
3UYECKUX IMOKa3aTeNeil LEOJUTOB U COMYTCTBYIOIIUX MHHEPAJIOB 3aTPYIHSET
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MOJIyueHue MOHOMHUHEpAJbHBIX (Ppakuuii neonura. B cBs3u ¢ 3TuM, MUHEpa-
JIOTUYECKHE OCOOCHHOCTH MOPJACHUTOB U KIMHONTUIIOIUTOB U3 IICOTUTH3UPO-
BaHHBIX Ty(OB Bce €I11e OCTAIOTCSI HEJOCTATOUHO U3yYEHHBIMHU.

Nmeetcs eme ogHa TPYAHOCTh, KOTOpasi OOBIYHO HE yYUTBIBACTCS TPH
MHUHEPAIOTHYECKUX UCCIETOBAHMUI 1IE0IUTOB. 3epHa 11eoauToB meHnee 200 A°
HE YCTAHABIIMBAETCS PEHTI'CHOBCKUMH aHaNn30M. ClieaoBaTenbHO, PEHTTEHO-
aMOop(HOCTH MOPO/BI €lIe HE 03HAYAET OTCYTCTBUS LIEOJIUTAa IMOPHUOHATILHOTO
pasmepa. M3 aToro ciemyer, 4TO JUArHOCTHUKY U ONpPEAEICHUE COJICpIKAHUS
[IE0JIUTA B MOPOJI€ HE BCETJa MOXKHO MPOBOJIUTH 3TUM METOJOM; HEOOX0IUMO
MPUBJICYCHUE XaPAKTEPUCTUK aJCOPOIMOHHON EMKOCTH, KaTaIMTHYECKOTO
obmeHa, TepMorpadUUecKuX U IPYruxX JaHHBIX.

[Ipn HanWUMM KPHUCTAUIOB SMOPHOHAIBHOTO pa3Mepa B cMecH ¢ Ooiee
KPYIHBIM, Pe3KO MaJaeT JOCTOBEPHOCTh PEHTT€HOBCKOTO aHaln3a, OTKIIOHE-
HUE OT UCTUHHOTO Oy/IeT UMETh OTPHUIIATENIbHOE 3HaueHue. [[puMeHeHne peHT-
TE€HOBCKOT'O U APYTUX METOJO0B MUHEPAIOTHUYECKOTO aHalu3a K UCCIeI0BaHU-
SM LEOJIUTUTOB OOCYXJleHa B METoAMYeCKOM pykoBojacTBe M.A.benuukoro c
coaBTopamu (1979).

bnu3ocTh onTHYECKMX CBOMCTB MOPOAOOOPA3YIOMIMX MHHEPAIOB U UX
MEJIKUE pa3Mepbl OrPAaHUYMBAIOT BO3MOKHOCTH MPUMEHEHHS] ONTHYECKOIO
METO/a JJIsl BaJIOBOT'O OIpeNesIeHus 1eoauTa. Bmecte ¢ TeM 3TOT METo[ Co-
XpaHseT MPUCYITYI0 NTHHOPMATUBHOCTD IIPU OMPENIEICHUH COCTaBa U CTPYKTY-
PBI UCXOIHBIX MOPO, (POPMBI HAXOXKIEHUS IICOTUTOB, B3AUMOOTHOIICHUS Me-
KAy MUHEpaiaMH U T.1.

[Ipn M3y4eHHH IEOTUTOHOCHBIX PAa3pE30B yCTAHABIMBAETCS, YTO BBICO-
KOKPEMHHCTOM IEOIMTH3AIlMEH 3aTpOHYTa TaMMa TOPHBIX 1opoA (Tydsl, Tydh-
¢buTh1, 00CHINAHBI, IEPIUTHI, IECYAaHUKH, TY(POIIECUaHUKH, INIMHBI, Ty(pousBe-
CTHSIKM U MEPTeJIH), HO II€OJUTHl C BHICOKMM COJEpKaHHUEM KIMHOITHIIONNUTA
WA MOPACHHUTA CPOPMUPOBATHCH UCKITIOYUTEIHHO 332 CUET TOHKOAUCIIEPCHBIX
BUTPUYECKUX TY(HOB (TMEIUTOB W AJIEBPOJMTOB) MPEHUMYIIECTBEHHO KHUCIIOTO
cocraBa. B Gonee rpyObix Tydax 0ojee OCHOBHOTO COCTaBa B3aMEH BBICOKO-
KPEMHUCTBIX II€OJMTOB, WM BMECTE€ C HUMHU KPHUCTAJUIM3YeTCS TeHIaHIuT,
(UILTUTICUT, aHATBIIMM, MOHTMOPHJIJIOHUT, TUPOCIIONA U APYTUe MUHEPATIBL.
B cBete 3TOro0 BeIBOJA NEpEMENIaeMOCTh MOHTMOPHIJIOHUTOBBIX, TeHIaHAUTO-
BbIX, ()MJUTUTICUTOBBIX W AQHAIBIMMOBBIX IIACTOB, OYEBHUIHO, CIEIYET pac-
CMaTpUBATh KaK OTPa’K€HUE HEOJHOPOAHOCTH COCTaBa U IPaHYJIOMETPHUH HC-
XOJTHBIX TOJIIII.

Bonwimoe paznoobOpasue 1eoauTOB B AMIarckoM MECTOPOXIACHUU KOP-
penupyercsi ¢ pa3HOOOpa3ueM COCTaBa MCXOMHBIX TOJII: HaJ KUCIBIMH Tyda-
MU npeo0ianaT Typsl aHIE3UTOBOTO M aHAE3UAALUTOBOro cocrasa. Cpean
PENMKTOBBIX MHUHEPAJIOB KBapIl SIBISETCS PEIKOCTh, IJIATMOKIA3 HE KHCIIee
annesnHa (tadu. 1). leonmuTsl ¢ BBICOKMM COACP)KaHHEM KJIMHONTHIIONIUTA U
MOpJCHHUTA (POPMHUPYIOTCSI, UCKIFOUUTENBHO, 32 CYET TOHKOAUCIICPCHBIX, Tpe-
UMYILECTBEHHOTO KUCIBIX TY()OB ¢ HU3KUM COJAEPKAHUEM KPHUCTAJUIOKIACTH-
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yeckoro Marepuaina. KpucramnoknacTel Takke 3aTpOHYTHI LIEOTUTH3ALUEH, HO
OHU 3HAYMTENBHO OoJyiee CTOMKH, yeM crekio. Ilo cremeHu CTOMKOCTH KpH-
CTaJIJIOKJIACThI LIEOJIMTU3UPOBAHHBIX TY(POB MOXKHO PACIOIOKUTH B CIEIYIO-
WA psifl; KBapI[-MMUPOKCEH-TIAarHOKIIa3-OMOTUT-poroBas oomanka. [locneaamii
pasziaraeTcsl jerde, 4em Apyrue MHHEpaibl, HO 3HAYUTENbHO TpYyIHEE, YeM
CTEKJIO.

Knunonmunonum u eetinanoum. Ha puc. 1 npuBeaeHsl 1udpakTorpaMMbl
BO3JIYIIIHO-CYXHUX KJIMHOITUJIOIUTOB U3 Algarckoil mectopoxxaenuu (a). Tam
ke IaHbl I(PAKTOrPaMMBI TeX e o0pasios mocie Harpesarns 10 400°C (6)
1 700°C (B). Baxuo yKa3aTh, YTO U3 AUArHOCTUYECKHUX JUHHUNA JIUIIb pedieKc
Cd/n=2,97A0 OCTaeTCcsl HEU3MEHHBIM IS KIMHONTHIIONMTOB, 3HAUYCHHE JKE
BCEX JPYrux pedaexcoB BapbUpPYyeT B ONpeaesieHHbIX npenenax (tadmn.l). On-
HAKO OCTaeTCs HEBBIACHEHHOI IeHeThyecKas Wiu (Qu3udeckas CyTb 3TOM Ba-
puanuu.

N3 puc. 1 u 2 cienyer, 4TO KJIMHONTHIOIUTBHI AMIArcKOM MeCTOPOXK-
JIEHUU COXPAHSIOT XapaKTepHbIe AU(PPAKTOIPAMMBI U TEPMHUUECKHE KPUBBIE U
MOCJIE HarpeBaHus 10 700°.

BrlmenpuBeieHHbIE 1aHHBIE, KOTOpbIE, B OCHOBHOM, COIJIaCyIOTCS C
naHHbIMU, TToydeHHbIME B.B.Bnacoseim 1 O.I'.Mraunkoii (1979) noka3siBa-
I0T, 4TO IIOCJIE HAarpeBaHUs 10 700° C KIMHONTHIONHTHI AfiIarcKoro MecTo-
POKIIEHUH COXPAHSIOT CIOCOOHOCTh 3HAYUTEIBHOM peruaparanuu (Tadi.2)

N3noxeHHOE MO3BOJISET 3aKIOYUTh, YTO PEHTTEHOMETPUUECKUE JTaHHBIE
HE MPOTHO3UPYIOT (PU3NYECKUE CBOMCTBA KIIMHONTHIIONNTA U, CIIEOBATEIbHO,
TOJIBKO 3TUM METOJOM HEJb3sl OLEHUTh BO3MOXKHOCTH IIPOMBIIIEHHOIO HC-
M0JIb30BAHUS CHIPhS B ONPEAEICHHONW 00IacTH.

[Ipu MuHEpaIOrMyecKUX HCCIEAOBAHHMA LIEOJUTHTOB 0co00e 3HAuCHHE
npUOOpeTaeT OTIENCHHE KIMHONTHIIONNWTA OT CXOXEro ¢ HUM Treilanauta
(Mempton, 1960), Mason and Send, 1960; Illymenko, 1972; Alietti; 1972,
1977, ®unmmzosa,1975). Xopoiio U3BECTHO, YTO MOPOIIKOTPAMMBI KIIMHOITH-
JIOJIUTA U TEeUJIaHANTa BO MHOTUX CIy4asX MIACHTHUYHBI. PannoHanbHas cxema
pacuJeHEHHUs] MUHEPAJIOB TeHIaHUTOBOM TPYIIbI, MPEITI0KEHHAs AJIMETTH U
ap. (Alietti, et al., 1977) ocHoBana Ha otHomeHusix: Si/Al u Ca+Mg/K+Na. Ilo
STUM TIapaMeTpaM BBIJIEISCTCA TpU THUMA Teimanaurta (1adn.4). Kimmaonrumo-
muT paccMmarpuBaercs kak reunanaut I Ilo stum nBym npusHakam jgocra-
TOYHO YBEPEHHO MOKHO OTJIMYUThH KIMHONTHIIONUT U T€HIaHIUT, HO TPYAHO-
CTH MOJY4YEHMs] YUCTOTO MHUHEpasa Ul XMMHUYECKOIO aHaJIM3a pe3Ko OTrpaHu-
YUBAIOT BO3MOKHOCTH MPUMEHEHHSI 3TOT0 COOTHOIICHUS.

B ny6unmkyembIx U OHAOBBIX MaTepuanax HaM yAaJock coOpaTh Oosee
JECSITH XUMUYECKUX aHAIM30B IIEOTUTU3UPOBAHHBIX MOPOJI, KOTOpbIE aBTOpa-
MU paccMaTpUBAIOTCA KaK «MOHOMHUHEPAIbHBIE» WIH «IOYTH MOHOMHHEPAIb-
Hble». OHAKO MPOCTOI MepecyeT MOKa3bIBaeT, YTO MHOTHE M3 HUX JAJIEKO HE
MOHOMMHEpaJbHBL. Takue aHanu3bl ObUTM OTOpoOLIeHbI. bbuln OTOpOIIEHBI
TaK)Ke aHaJIM3bl, CymMMa KoTopbix 6omnee 101 u menee 99.

74



Tabanma 1

HexoTopblie MuHepajioro-nerporpaguyeckue 0c00eHHOCTH 1I€0JJUTUTOB M MIOPOA000PA3YIOIIUX IE0JIUTOB AiiIarcKoro MecTOpOKIeHUs1

HeommTuTsl 1 hopMa UX HAXOKIACHUN MoIIHOCTB, Si/Al | Ca+Mg/K+Na ConyTCTBYIONTHE MUHEPAJIBI
M PenukToBbie AyTUreHHsle
(MarmaTH4eckue u
TEppUTEeHHBIC)
Knunonrunonut-+(reinanaut+ nuMoHuT). | 20-25 urorma | Ot Or 0,61 po | [lnaruoknas, kBapl, | MOHTMOPUILJIOHHUT, TUIPOCIIIONA,
ITceBmomopo3bl M0 0OpBIBKaM CTEKJIa U Kpuc- | He 6omee 10 4,41 1,84 OMOTHUT, PYTHII, ITUP- | BUTEPUT, IHUPOIIO3UT, POIOXPO3UT,
TaJJIOKJIACTaM, CKPBITOKPHCTAIUTHICCKUE arpe- bi(s) KOH, alaTuT. KpPUCTAUIO0AINT, KaJIbIUT, KBapil,
TaThl, 3aM0JTHEHUE TIOP. 5,14 XaIIIENOH, CYIb(UAbI, CaMOPOIHBIC
METaJUIBL.

Tabmuma 2
Bapuauuu 3HavyeHnii AMATHOCTHYECKUX pPedieKCOB KIMHONTHIOINTA AHIATCKOr0 MeCTOPOKAEeHU S
MecTopoxaeHus KommuecTBo onpenenenmii PedieKchl BO3AyITHO-cyxoro oopasma (1o 500° C)
- 020 400; 330 151; 350
Aii-[lar 16 9,0-8,94 3,96; 3,94 2,97
Tabmuma 3

Cnoco0HOCTh perupaTanuy KIMHONTIIOANTA AIarcKOro MecTopoKIeHHs

[otepst Beca, B %

Bo3aymao-cyxoro obpasmna mpu npo- | [locae wHarpeBanuss 10 | CriocoOHOCTH Tocne narpesanus 10 700° | Cnoco6HOCTh THApATALMH,
KaJIUBaHUU 400° C rugpataumu, % C %
10 9,6 93 5.9 59

Tabauma 4

Pa3nenenne reiiananto no 3Havennio Si/Al u Ca+Mg/K+Na (mo Aliettiet al.,1977)

I'pynmel refinananura Si/Al Ca+Mg/ K+Na
Tetimangur 1 2,85-3,73 3,69-0,88
Tetinangur 2 3,45-4,35 2,06-0,73
Tetimangur 3 5,10-5,20 0,37-0,16
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Puc. 1. JIndpakrorpaMMbl IEOIUTUTOB AMJarcKoro MECTOPOXICHHUS. a) BO3IYIIHO-CYXHX
KIMHOITHIONUTOB; 6) mocie Harpesanus 10 400°C u B) nocie Harpesanus 10 700°C.

a %0 710 880
Hae 290 mr
680
6 110 Hae 480 mr
B % 650

L amailite o SIS

Puc. 2. JTupdepenipanbplii TepPMUIESCKUI aHAIN3 KIMHONTUIONNTA ANIArcCKOr0 MECTOPOIK-

JIeHHs. a) BO3AYIIHO-CyXHX 00pasioB; 6) mociae Harpesanmst 10 400°C; B) mocie HarpeBaHwus
0

1o 700°C.

Hae 540 mr
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OcranbHble, TOMOJHEHHBIC aHATU3aMH aBTOpa, MpuBeaeHbI B Ta0m. 5. [1o
cootHomeHuto Si/Al u Ca+Mg/K+Na GoabIIMHCTBO 00pa3ioB OTHOCATCS K
TEUNIAaHIUTY 2 U K IEPEXOIHBIM PA3HOCTAM OT T'eiaHauTa 2 K KIMHONTUION-
Ty. VIMeercs oCHOBaHME MNpPEANOIOKUTh, 4To oTHomeHue Ca+Mg/K+Na u
Si/Al B 00cyXnaeMbIX aHaIM3aX HECKOJIHKO 3aBBIMICHBI M3-3a MPAKTHYECKOTO
MOCTOSIHHOTO MPUCYTCTBUS B IIEOJUTAX B BUJIE€ TOHKOM CMECH KajbLUTa U MHU-
HepajoB kpeMHe3ema. OTCyTCTBHE YBEPEHHOCTH B MOHOMHMHEPAIBHOCTH MPO-
AHATM3UPOBAHHBIX OOpa3llOB HE MO3BOJIIET ClENaTh yOSAUTENbHBIH BHIBOI O
BHUJIOBOM TPHHAIICKHOCTH MHUHepana. JIeMCTBUTENbHO, U3yUYEeHHBIE 00pa3Iibl
M0 YKa3aHHBIM OTHOIICHUSM HE SBISIFOTCS KJIMHONTUIIONUTAM, TOTJAa KaK OHH
MOKA3bIBAIOT TEPMOCTOMKOCTh, XapaKTEPHYIO JJI KIMHONTHIIOIUTOB (pHC. 2).
[TosToMy Ha gaHHOM 3Tare, Ipu COMOCTABICHUN MUHEPAIOTMYECKUX U MUHE-
pao-TEXHOJIIOTUYECKUX KapT II€OJIUTOBBIX 3aJIexkKell, MUHEpaIOorHuecKre MeTo-
Il JOJIKHBI COMPOBOXKAATHCS OMPENIEICHUEM IOJE3HbIX CBOMCTB II€OJIUTA!
TEPMOCTOMKOCTH, KHCIOTOCTOMKOCTH, 00beMa COpOIMH WM KaTHOHHOTO 00-
MEHa.

Mopaenut. B oTinuyue oT KIMHONTUIIONUTA NPUPOIHBIA MOPACHUT YET-
KO OMpEeNseTCs PeHTTeHOMeTpHUeCKUM aHann3oM. OCHOBHBIE pedIeKChl Ha
nudpoKTarpaMme BO3IYITHO-CYXOTro o0Opa3iia MOPJEHUTOBOM MOPOILI U3 Aii-
JTarCKOr0 MECTOPOKJEHHS BapbUpYIOT B cieayrolmux npeaenax: 13,52-13,556
A;9,04-9,16 A; 6,55-6,59 A; 3,97-3,98 A; 3,34-3,36 A; 2,95-2,98 A.

B oTiMume OT KIMHONTHIONUTOBBIX TIOPOJI, B KOTOPBIX HAPSAY C KBap-
€M HEpEeAKO MPHUCYTCTBYIOT KpUCTOOATIUT, B MOPICHUTOBBIX MOpPOJAX yCTa-
HAaBJIMBAETCS TOJBKO KBApL. MOPAEHUTOBBIE TOPOJIBI O] MUKPOCKOTIOM HEOT-
JUYUMBI OT KJIMHONTUIONUTOBBIX. Ha puc. 3 mpuBoauTcs TunuvHas audpax-
TorpamMma MopaeHuToBoro Tyda. Tam ke mpuBogUTCS AUGPOKTOrpaMMa TOTO
ke 00pasIia 1mocjie HarpeBaHus 70 400° u 700°C. Conocrasnenue MMOKa3bIBAECT,
aro o 700°C MOP/IGHUTOBAsI CTPYKTYpa HE MCIBIThIBaJIa KaKOT0-I11M00 M3Me-
HeHus. Ha puc. 4 mpuBeneHbl TepMOrpaMMbl MOPAECHUTOBBIX MOPOJ BO3AYIII-
HO-CyXO0ro o0pasiia U 1Mocjie HarpeBaHus Ipu 400° u 700°C. B Tabun. 5 naH xu-
MHUYECKHI COCTaB MOPACHUTOBOTO Ty(a (00p. 5) ANIarcKkoro MeCTOpOKIACHUSI.

Tabnuua 5
XUMHYECKHI COCTAB BHICOKOKPEMHUCTHIX I[€0OJIUTHTOB
AWIarckoro MecTopo:KaeHus

1 2 3 4 5
) Atxon.| % | Ar.xoml % | Ar.xom. % | At.xom. ) AT.XOIL.

SiO, 68,00 |[1131 65,7 [1093 65,3 [1086 62,6 |[1041 68,28 [1144
TiO, 0,05 |- 0,09 |1 0,10 |1 0,12 |1 0,16 |2
Al,O4 11,25 {220 12,8 [250 12,6 [246 12,0 [234 13,1 [256
Fe,0; 0,90 11 1,46 |18 1,38 |16 1,4 16 091 |11
FeO 0,17 |2 0,27 |3 0,23 |3 0,25 |3 0,55 |7
MnO 0,03 |- 0,03 |- 0,04 |- - - - -
MgO 0,63 16 0,68 |16 0,60 |14 0,58 |14 0,80 |19
CaO 3,24 |57 2,80 |50 2,64 |47 5,20 (92 2,90 |51
Na,O 2,10 |67 2,0 64 2,22 |70 2,38 |76 3,6 116
K,O 1,89 |40 1,40 |28 1,40 (28 1,54 |32 0,76 |16
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P,0s - - 0,06 |- 0,05 |- 0,05 |- 0,05 |0
SO, 0,08 |1 - - - - - - - -
H,O 3,60 1400 1,77 1196 4,13 1458 3,75 |416 2,49 1276
H,0" 8,01 [890 10,44 11160 8,99 1998 9,82 11090 5,71 1634
P 99,9 2835 99,5 |2879 99,68 129,67 99,69 3015 99,8 12532
Si/Al 5,14 4,37 4,41 4,44 4,46
K 0,85 0,59 0,59 0,68 0,35
Na 1,42 1,36 1,48 1,62 2,54
Ca 1,21 1,06 0,99 1,96 1,11
Mg 0,34 034 0,29 0,29 0,41
Ca+Mg/K+Na 0,68 0,71 0,61 1,84 0,52

B Tabnuue 1 mpuBeneHbl HEKOTOpbIE MMHEPAJIOro-nerporpapuieckue
JIAHHBIC O LEOJUTUTAX U UX MOPOJ00O0pa3yIOIINX MUHEpaTax AMIarckoro me-
cropoxkaeHus. Heo6xoauMo mosicHUTh, 4yTo B Tabmuie | peys uaer o MUHEpa-
Jax, YCTaHOBJICHHBIX B MOJISIPU3ALIMOHHOM MUKpocKkomne. [Ipu a1ekTpoHHO-MUK-
POCKOIINYECKUX KE UCCIEIOBAHUSIX BEIIMUNHY KPHCTAJUIOB IIEOJTUTOB H3MEPSIIOT
B anrctpeMax. Tak, mo manaeiM C.M.Illymenko (1979), npu u3yuenun Amgar-
CKUX KJIMHONTUJIOIUTOBBIX MOPOAAX TOJ AJIEKTPOHHBIM MHKPOCKOIIOM HabJIro-
JTaeTcsl CIUIOLIHASI CKPBITO-3€PHUCTAs] Macca, C PACCESIHHBIMU B HEW peTMKTaMU
MUPOKIACTUKY. JIUIIb Ha MOBEPXHOCTU MEIJIOBBIX YAaCTHUI[ yJaeTcs HaOI0aaTh
MeJbuaiiiiie IeHAPUTOBBIE KPUCTAIUIBI, pasmMepoM He 6oiee 0,25-0,5 MukpoHa.
[To manHbIM 3TOTO HWICcCcIenoBanus J[3erBckas (ApMEHHS) KIMHONTHIIOIUTOBAS
NOpo/Ia XapaKkTepu3yeTcs OOJIbIIeH KPUCTATMYHOCThI0, ueM Afinarckas. Kpome
TOTO, B HEW, HApSAy C KIMHOINTHIOIUTOM, YCTaHABIMBAIOTCSA UTOJIbYaThle KpU-
CTaJUTBI MOPJICHUTA JI0 HECKOJIKHUX JIECITKOB MUKPOHOB B JJTUHY.
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Puc. 3. ludpakrorpaMma MOpPICHHTOBON MOPOIBI AMIArCKOro MECTOPOXKICHHS. a)
BO3/IYIIHO-CYXHX 00pa31oB; 6) nocie Harpesanus 10 400°C; B) mocie varpesanus g0 700°C.
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Puc. 4. TepmMorpamma MOPJCHUTOBOW MOPOABI AWIArcKOro MECTOPOXKACHHUS. a) BO3-
IYIIHO-CYXHX 06pa3ioB; 6) mocie Harpesanus 10 400°C; B) mocie Harpesanus 10 700°C.

B 0aHOPOIHBIX KIMHONTUIIOIUTOBBIX UM MOPACHUTOBBIX OpoIax, Ona-
rojapsi mceBIoMOpGHOMY Pa3BUTHIO IIEOJIHTA IO OOPHIBKAM CTEKJIa COXpaHs-
I0TCS TOHKHE OCOOEHHOCTU CTPYKTYPHI MCXOIHBIX MOPOA, B APYTUX XKe - HC-
XO04Hasd CTPYKTYpa NOJIHOCTBIO CMbITA. B NEPBOM CIIy4aC KIIMHOIITUIIOJIUT IIpU-
CYTCTBYET B BHUJI€ YETKO OTPAaHUMYEHHBIX NMPU3MATUYECKUX, TAOIUTUATHIX WIH
BOJIOKHUCTBIX KPUCTAJIJIOB pasMcpoM 10 O,SMM B MJIMHY, UHOTr'Ja B BUJAC CHO-
MOBHUIHBIX CPOCTKOM. B pa3HOCTSAX LIE€OJIUTUTOB, B KOTOPBIX PEIUKTHI CTPYK-
TYpBI UCXOJIHBIX MIOPOJ HE COXPAHUIIOCh, KPUCTAJLIBI IIEOIUTA OOBIYHO MENbYeE.
B s1tux nopogax ¢opMbl UCXOJHBIX YACTUIl HE YJIaBIUBAIOTCA M MOXKHO Tpe-
IIOJIOXKUTH, YTO CYILIECTBYET KAKOM-TO KPUTUYECKUM pa3Mep UCXOIHBIX YaCTU-
YeK, HIKe KOTOPOTro NMceBAOMOP(O3bl HE BO3HUKAIOT.

TakuM 00pa3oM, MHUHEPAIOTUYECKUE JTAHHBIC C YYETOM T'€OJIOTHYECKHUX
0COOEHHOCTEHN CTPOCHMST ANIarCKOTO MECTOPOKICHUSI TTOKA3bIBAET, UTO KPYII-
HBIC 3aJICKU BBICOKOKPCMHUCTBIX IEOJIUTOB OTHOCUTCA THAPOTCPMAJIbHO-3IIN-
TeHEeTUYECKOMY THUITy, BO3HHUKIIME TOCJE€ BO3AbIMAHUS BMEUIAIOMIMX TOJIII.
OO6pa3zoBaHue *e MOHTMOPHJUIOHHTA MPOUCXOAWIO, MO-BUAUMOMY, B CIOX-
HBIX TUAreHEeTUYECKHUX M TUIPOTEpPMAaJbHBIX YCIOBHUSX, KOrja B ciaborie-
JIOYHOM cpeac nmpoucxoauiia ruaparaigusd nernejibHOro u rnneM3o0Boro Ty(ba C BbI-
HOCOM KpEMHe3eMa, TIIHHO3eMa, JKelle3a M MPHBHOCOM HOHOB M>' rmapotep-
MaJIbHBIMH PaCTBOPaMHU.
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AYDAG YATAGININ YUKSOKSILISIUMLU SEOLITLORININ MINERALOGIYASI
(AZORBAYCAN)

S.K.ROSULOVA
XULASO
Mogalads kimyavi, rentqonaqrafik vo termiki analizlorin naticasinde Qazax c¢okokliyinin
Aydag yataginin yiiksoksilisiumlu seolitlorinin mineralogiyast gostorilmisdir. Seolitlorin osason
klinoptilolit vo mordenito aid olmasi gostorilmigdir. Klinoptilolitli siixurlarda mikroskop altinda
montmorillonit miioyyan edilmisdir. Belo noticoys golinmisdir ki, yatagin iri yigimlart otraf

stixurlarin qalxmasimdan sonra amals galarak, hidrotermal-epigenetik tips aid edilir.

Acar sozlor: mineralogiya, yiiksaksilisiumlu seolitlor, Aydag yatagi, klinoptilolit va
mordenit, hidrotermal-epigenetik tip.

MINERALOGY OF HIGH SILICA ZEOLITE OF AYDAG DEPOSIT (AZERBAIJAN)
S.K.RASULOVA
SUMMARY
On the basis of chemical, thermal and X-ray analyses, the mineral composition of the zeolite
mineralogy of Aydag deposit of Kazakh trough is given. It has been shown that zeolites basically
belong toe clinoptilolite and mordenite. Montmorillonite was registered in clinoptilolite rocks under
the microscope. It is concluded that large deposits of high silica zeolite deposits are of

hydrothermal-epigenetic type occurring after uplift of the surrounding strata.

Key words: mineralogy, high silica zeolite, Aydagh deposit, clinoptilolite and mor-
denite, hydrothermal-epigenetic type.
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B cmamve ananusupyemcs pazsumue demoepagpuuecxoii cumyayuu ¢ Asepbaiioxcane 6
nociednue oecsmuiemus. A6mopvi Ommesaiom yYCmouiueyio K yeeIuieHuio HAceleHus Cmpa-
Hbl. DmMo Heu30edx’CHO NopodCcOaen MHOICECMBO COYUATbHbIX npobaem. Macumabrhocms de-
Moegpaghuueckux npoyeccos, npoucxoousuiux 6 Azepoaiiodcane, onpedensitom HeobXo0uMocms
CEPbE3HbIX UBMEHEHUL 20CYOapPCMEEHHOU NOIUMUKU 8 SMOU chepe.

KiaroueBnle ciioBa: aeMorpa(bI/IquKaﬂ IIOJIMTHKA, HAaCCJICHUC, COIlMaJIbHAs ITOJIMTHKA,
KpU3UC, CCMbs

Hagamo 1990-x rr. xapakTepu3oBaioch st AzepOaiiykaHa H3MEHCHH-
em paemorpaduueckoit cutyanuu. [1o manaeM nepenucu 1999 r. yncneHHOCTH
HacesneHust AzepOaitpkana ¢ 1989 r. ysenmwumics 1,1 muH. a ¢ 1999 mo 2009 r.
Ha 944 Ttric. yenosek [2, 10]. KpusucHoe cocrosiHue a3epOailKaHCKON KO-
HOMUKH 00JIE3HEHHO OTPa3WJIOCh Ha COMAIIBHO-AeMorpadudeckoit cdepe.

N3menenne nemorpaduueckoil CUTyalluu CTallo CIEACTBHEM MPOOIeM B
coranbHO-3KoHOMUYecKor cdepe 90-x rogoB XX B, XOTsI CKa3ajaoCh U BIIUS-
Hue 4ncto aemorpaduueckux (akropon. Ceiiuac yBenwueHHUE YUCIEHHOCTH
HaCeJIEHUsl HE CBSI3aHO HU C KaKUMH COOBITHSIMH: HU C PEBOJIOIUSAMHU C BOIi-
HaMH, HU C 3MUAEMHUSIMU U MacCOBBIM T'OJIOJIOM, a SIBJIIETCS UTOTOM «BHYTPEH-
HUX» U3MEHEHHI B BOCHPOM3BOJACTBE HACEJICHUS, CTABIIUX MPSIMBIM CIIEICT-
BHUEM PETYJIIMPOBAHUS CEMU KaK COLMAIBLHOTO UHCTUTYTAa. Ha orpanuuenue ne-
TOPOXKICHUS BO3JICHCTBYET M BHICOKMI 0Opa30BaTEIIbHBIA YPOBEHb HACEICHUS
u Oornee «cBOOOAHOEY MOJI0KEHUE JKEHIMHBI B OOIIECTBE M MEPEX0]] OT MHO-
TOMOKOJIEHHOW MaTpUapXajbHOW CEMbU K COBPEMEHHOM MaJIOAETHOM, MbITal0-
nieiics Jath JAeTsM 00pa3oBaHUE U MPUEMIIEMbIH YpOBEHb ku3HU. CKa3bIBaeT-
Csl M BHYTPUCEMEWHOE PEryIMpOBaHUE POKIAEMOCTH.

3a nocneanue 50 JeT ypoBEHb POXkKIAEMOCTH HaceleHus AsepOaiikaH-
ckori PecnyOnuku B 11e510M 3HaYMTENbHO CHU3mWICA. Hampumep, ecnu B 1960
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roAy CpeHee KoJn4ecTBO HOBOPOKIEeHHBIX Ha 1000 uenoBek coctaBmio 42,6
yenoBek, To B 2010-2015 romax cooTBETCTBYIONIUHM MOKa3aTelb CHUZWICS 10
18,1 ywenoBek. Ecnu cpennuii rogoBoit koddduimeHt poxmaaemoctu Ha 1000
yenoBek B 1960-1969 rr. coctaBui 37,2, To B 1970-1979 rr. on coctasun 25,8,
B 1980-1989 rr. 26,3, B 1990-1999 rr. 20,6, a B 2000-2015 rr. 12.4 [7, 13].
[TocTosiHHOE CHMKEHHE POKIAEMOCTH OBLIIO CBSI3aHO, B OCHOBHOM, C TOBBIIIIE-
HUEM YpOBHS 00pa3oBaHMs IpaxaaH, 0ojiee aKTUBHBIM y4acTHEM >KCHIIUH B
MIPOU3BOJICTBE U chepe yciyr, pa3BUTHEM ypOAHHU3AITUH.

CHmXeHue poxkKIaeMOCTH B KOHIIE ABA/ILIATOTO BEKa MPOUCXONIIO, B OCHOB-
HOM, H3-32 COI[MAIIBHO-3KOHOMHYECKOTO KPH3UCA, B TOM YHCIE YXYIIICHUS
YPOBHS )KM3HU HAceJICHUS, CHI)KEHUS 3aHSATOCTH, OXBAaTUBIIETO BCE IMOCTCO-
BETCKOE MpocTpaHcTBO. [Ipudyem 3Ta nemorpaduueckas TeHACHIUS 0c000 ObI-
J1a 3aMeTHA BO BTOpO# mojoBuHe 90-x roaos (puc. 1).

CHIDKEHHUIO POXKIIAEMOCTH TAaKXKe CUJIBHO CIOCOOCTBOBAI OTTOK TPY.IO-
criocoOHOTO HaceneHus: u3 AsepOaitpkana B npyrue pecnyonuku CHI, uto B
UTOTE MPUBOJIMIIO K U3MEHEHHUIO IeMOTrpaduiuecKol CUTyalll B CTPaHEe, B TOM
YHClie YMEHBUICHUIO 3aKII0YeHH OpaKkoB U KakK CIIEJCTBUE, HOBOPOKICHHBIX.
B Teuyenne mocnemyronmx neT, GPUHAHCOBBIC TPYIHOCTH HETaTUBHO TMOBIUSIIH
TaK)Ke Ha KOJIMYECTBO JI€TEH B MOJIOJIBIX CEMBSIX.

PaccmaTpuBasi TuHAMUKY POXKIAEMOCTH, HAJIO 3aMETUTh, YTO BO BTOPOM
nosioBuHe XX BeKa ropoJICKOE HaceleHUE PecryOINMKHd He CHIIBHO OTCTaBajo
OT CEJIbCKOTO HACEJICHUS IO YPOBHIO POXkaaeMOCTH. CHIDKEHHE 3TOTO YPOBHS
HaOJII0AJIOCh 110 00EUM TpyIITIaM HaceJIeHUs.

KordpdunneHT ecTECTBEHHOI0 ABUMKEHUST

25 M ecTecBeHHbIH
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Puc. 1. lunamuka k03¢ GUIMEHTOB €CTECTBCHHOTO IBUYKCHUS HACCIICHUS
Ha 1000 genoBek B Azepbaiimxane

Ecnu B 60-€ TOzbI O TOPOJCKOMY U CEIbCKOMY HaceneHuto, Ha 1000
yesoBeK B cpepHeM npuxoauiock 30,3 u 43,9 HoBOpoOXkAEHHBIX, TO B 70-X ro-
nmax oau coctaBmim 22,8 u 29,0, B 80-x romax 24,0 u 29,0, B 90-x rogax 17,9 u
23,7 4enoBek, a B Hauaje ABYyX ThicsiuHOro roja 13,9 u 18,5, cooTBETCTBEHHO.

Ananu3z nemorpapuueckoi CUTyallMd MOKa3bIBAa€T, YTO YJIYUIICHHE CO-
[IUATBHO-9KOHOMUYECKOTO TOJOXKEHHS HE 00s3aTeIhbHO MPUBOAMIO K CHUXKE-
HUIO POKJAEMOCTH B CTpaHe. DTO BUAHO MO JUHAMHMKE POXKIAAEMOCTH 3a IO-
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cinenane 10 met. B yclioBHsIX SKOHOMHUYECKOTO MPOrpecca peciyOImKy, abco-
JIOTHOE YHCIIO0 U KO3(PPUIMEHT pOKIaeMOCTH 3aMETHO yBenuuuianch. B 2005-
2015 rr. yncno HOBOPOXKAEHHBIX yBenuumioch Ha 28.3% — ¢ 141.9 TeICc. 10
170.5 ThIC. yenoBek. PocT poxkiaeMocTH 1O rOpoJICKOMY HACEIEHUIO COCTABUII
72%, 1o cenbckomy HaceneHuro — 48%. HYucno HoBopoxaeHHBIX Ha 1000 ye-
JIOBEK 3a 3TOT nepuojt Beipoc ¢ 16.9 na 18,1 yenosek [13].

YpoBeHb pokaeMocTy B AzepOaiikaHe cepbe3HO 3aBUCUT OT WHTEHCHB-
HOCTH 3aKII0YeHUs Opakog, Tak Kak B CTpaHE POXJIEHHE MepBOro pedeHKa B
PEAKUX CydasX OTCPOUYMBAETCS POJUTENSIMU Ha Mo3Hee Bpems. CTaTucTuye-
CKH€ JIaHHBIE TTOKA3bIBAIOT, YTO CPEIHUI BO3PACT 3aKJIIOUEHHUs Opaka 3aMeTHO
noBeicuics. HelHUE MoO070€ mOKoJieHHe 3akiouaeT Opak B Oojiee 3peioM
Bo3pacte. Ecnu B 1989 romy My>K4MHBI 3aKito4yaiu cBOi nepBblit Opak B 25,7
JIET, a )KeHIIUHBI B 22,8 Toaa, To B 2015 roay 3t nudpsl COCTaBUIN, COOTBET-
CTBEHHO, 28,6 u 24,1 roga. CHmwkenune ko3 puimenTa 3axkitoueHuss OpakoB BO
BTOPOU MOJ0BUHE 90-X TOJI0B COMPOBOKIAICA CHUKEHUEM YPOBHS POKIAEMO-
ctu. Habmomaemas ¢ 2010 roga TeHACHIMS TOBBIIICHUS] UHTCHCUBHOCTH 3a-
KIIFOUEHHUS] OpakoB MOJIOKUTENBHO BJIMSET HAa YpOBEHb poxkaaeMocTu. B mo-
cinennue roasl Ha 1000 yenoBeK MPUXOAMUTCS MPUMEPHO 7-9 3aperucTpupo-
BaHHBIX (DaKkTOB 3akimtoueHus Opaka. Otrmedennas B 2011 rogy mokazarens —
9,7 sBnserca camoi Bbicokoit mocne 1992 rona [13]. B cenbckux MECTHOCTAX
Opaku 3aKII0YaroTCs OOJIbIIE, COOTBETCTBEHHO M POXKIAEMOCTh B C€lax BbIIIIE,
YeM B TOpoJIax.

Ho poct cmepTHOCTH, Kak U majeHue CpeHer IPOJOJIKUTEIbHOCTH K13~
HU, TOJILKO €CTECTBEHHBIM IIPOIIECCOM CTapeHMsl HaceleHus A3sepOaiimkana
cefyac OIpeAesaTh Henb3s. B cTpaHax, riae 1aBHO MIET CTAPEHUE HACEIEHUS,
CBSI3aHHOE C JUITUTEJIbHBIM MEPUOJOM CHUKEHUS POKIAEMOCTH U POCTOM CpPEJl-
HEl MPOAODKUTENBHOCTH MPEICTOSIIEH KU3HHU, B COCTABE HACEJIECHUs J0CTa-
TOYHO BBICOKA JIOJISI TOXHIIBIX JIFOJICH, COOTBETCTBEHHO BBICOK U OOMIHMIA KO-
s urment cmeptHocTH. U Bee ke HU onHa u3 ctpan CHI' He mmeeT Takoro
YMEpEeHHOT0 K03(pPUIeHTa CMEPTHOCTH, KaK A3epOaiipkaH.

B Ommxkaiimuie necaTuiieTrs yBelIMUEeHUE YUCICHHOCTH HaceneHus Asep-
Oaiipkana Oyzaer mpoaospKaThes. Bee nMerommecs MporHo3bl JAaloT 0J1arono-
JYYHYIO KapTUHY. Tak coriacHo oJlHOMY M3 BapuaHToB nporunoza OOH 2015 r.
(BapuaHT cpeaneit poxkaaemoctu) k 2050 r.Hacenenue AzepOaiikaHa yBenu-
YUTCS Ha 3 C JIMIIIHUM MJIH. YEJIOBEK M COCTAaBUT mpuMepHO 12-13 miH. yeno-
BeK. bmaronpusitHas nemorpaduueckas CUTyalusi OKa3blBaeT MPSMOE BIISTHHE
Ha COCTOSTHUE YKOHOMHUKH, KOHKYPEHTOCIIOCOOHOCTh U CTaOMIIBHOCTH CTpPaHBI
¥ B KOHEYHOM CUETEe Ha OJIarOCOCTOSHUE TPAKIAH. Y BEIHMUECHUE YUCICHHOCTH
HACeJIEHUsI HECKOJbKO CBA3aHA C MMMUIPALMEN, B MEPBYK OYEpedb STHHYE-
ckux asepOaimkanneB u3 crpadn CHI', ogHako K HacToseMy BpPeMEHHU 3TH
pe3epBBl COKpamaroTcsa. B mociemnue ronbl 4acTh Mmuepanmos u3 Aszepoaii-
JoKaHa, mpokuBatomux B ctpanax CHI', Bo3Bpamatorcst oopatHo. Ocnabnenue
OTTOKa MUTPAHTOB W3 A3zepOaifpkana B apyrue ctpansl (Poccuto, Ykpauny u
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Ip.) U BO3BpallleHUWE TpakJaH CTPaHbl H3-3a pyOexa SBISETCS CIEICTBUEM
yAy4IIeHUs SKOHOMHYECKOW curyauuu B crpane. CoriacHo oduuuansHON
cratuctuke, B 1997-2007 rr. COOTHOILIEHUE YMUTPAHTOB WU WUMMHUIPAHTOB IO
cTpaHe, coctaBwin 76,5 Teic. mpoTuB 37 ThIC. yenoBek. B 2008-2015 mudpst
COCTaBHJIM, COOTBETCTBEHHO, 8,6 ThIC. 1 20,2 ThIC. [13], TO €CTh UMMHUIPAHTHI
npeobiafany 1mo YUCICHHOCTH HaJl SMUTpaHTaMu. PocT 3akmouenuit 6paka co
CTOPOHBI UMMUTPAHTOB TOJIOKUTENBHO BIUSET HA POXKIAEMOCTh B CTpaHe, IMo-
CKOJIbKY OCHOBHYIO YaCTh MUTPAHTOB COCTABJISIIOT JIFOJU MOJIOJOTO U CpeIHE-
r'0 BO3pPAacTOB.

Jlemorpaduyeckoe MonoxeHue, ¢ KOTOPbIMU CTOJKHYJCS A3zepOaiiikaH,
OyIyT BIMATH HA KU3Hb CTPaHbl HAa MPOTSHKEHUM MHOTUX JAecsaTuiieTuil. B
dbopMupoBaHUU JTeMOTpadUIeCKUX MOKa3aTeneil nMeeT OOJbIIoe 3HAUCHUE U
Ipyroit ¢pakTop — cMepTHOCTh HacejieHusl. C yiay4IIeHMEM MaTepUaJIbHOTO
0J1Iar0COCTOSIHUSL HACETICHUS, YIOBICTBOPECHUS €€ TOTpeOHOCTEH, MHPPACTPYK-
TYpHl U T.1., HAOIIOAAETCA U POCT €ro OKUIAEeMOU MPOJOKUTEIbHOCTH HKU3-
HU. DTO MPOUCXOJIUT 32 CUET POCTa BEPXHEH IpaHU BO3PACTHOrO HMHTEpBaja
HACEeJIEHUsI U CHUKEHUS IETCKOW CMEPTHOCTHU. [oCTHKeHNe ATUX MoKa3zarenen
TpeOyeT, B MEPBYIO OYEepeIh, HOPMAIBHBIX JKWIHIIHBIX YCIOBHHA IS BCEX
Ipynn HaceleHus, pa3BUTHS MEAULHUHCKHUX YCIYT BBICOKOTO YPOBHSI B peruo-
HaX, OJIaroMpUATHON SKOJOTHYECKONH 00CTaHOBKH, BKJIFOYAsk COOTBETCTBYIOIIE-
ro J0CTYIAa K KaU€CTBEHHOW MUTHEBOU BOJE.
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Puc. 2. lunamuka uucna miaaaeHdeckux cmepreil Ha 1000 HOBOPOXKICHHBIX
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B pe3ynbraTe nmpUMEHEHHS HOBBIX JOCTHUXEHUM COBPEMEHHOW MeIau-
[IMHCKOW HAyKH BO BTOPOW IOJIOBHHE NPOLUIOTO CTONETHs, B A3epOaiikane
yZ1aJI0Ch 3aMETHBIM 00pa3oM COKPATUTb CMEPMHOCHb CPeOU HOBOPOHCOEHHBIX
B Bo3pacte 10 1 rona (puc. 2).

Ecnu B 60-¢ Toasl mponioro croyetusi KodhGUIMEHT 1eTCKOH CMEpPTHO-
ctu o 1000 HOBOpOXIeHHBIM ObLT paBeH K 41,9, To B 70-x romax 3TOT MOKa-
3arens cHm3miacs g0 33,3, a B 80-x rogax cocrasmia 29,8. B 90-wie ronapl, He-
CMOTpSI Ha TSKEIYIO COLMATbHO-3KOHOMHUYECKYIO CUTYaIHMI0, COOTBETCTBYIO-
I TIOKa3aTellb CHU3WIACh 10 22,3, 4To OBUIO y)Ke MOuYTH 2 pa3a MEHBIIE
aHAJOTUYECKOro nokaszaresns 60-X roos.

B 2000-2015 rr. k03¢ HUIHEHT TeTCKOW CMEPTHOCTH B CPEAHEM COCTABHII
12,8. D10 nmoctarodyHo HM3Kas IMQpa MO CPaBHEHHUIO C MOKA3aTEIsIMU IPO-
LUIBIX NEepUOI0B. /{011 HE3apEeruCTPUPOBAHHBIX CIIy4aeB CMEPTH MJIAJICHIEB B
pErMoHax He3HAUUTEIbHA.

Ha ocHoBe mccinemoBanuii BeIABIEHO, 4TO B 2005-2015 rT. OCHOBHBIMH
NPUYMHAMHU JETCKOW CMEPTH SIBIISLUTUCH 3a00JIEBAaHUS JBIXATENbHBIX OPTaHOB
(27%) TpyAHOCTH, BO3HUKILINE B NepUHATAIBHBIN niepuon (34%), mpupoxaeH-
HBIC aHOMAJIUU U HelocTarouHoe pa3BuTe (14%) MHPEKIMOHHBIE U Tapa3u-
Tudeckue 3aboneBanus (6%) 3aboneBanus HepBHOU cuctemsl (6%). Ectb Ten-
JIEHITUST YMEHBIIICHUS YMCia 3a00JIeBaHUI IBIXaTEIIbHBIX OPTaHOB, a TAKXKE 3a-
OosieBaHMi HHPEKIIMOHHOTO XapaKTepa.

AHalv3 1 cpaBHEHHME JUHAMUKHU MIIaJICHYECKOH CMEPTHOCTU MOKA3bIBAET,
410 ¢ 60-X 10 90-€ robl MPOIUIOro CTOJETUS €XKETOHO, 3a UCKIIOUYEHHEM He-
CKOJIBKHMX JIET, YNCJIO YMEpIIUX JeTell B Bo3pacte A0 1 roga Ha 1000 HoBOpO-
KJCHHBIX OBLIO BBICOKHUM IO CEJIbCKOMY HACENEHUIO B CPaBHEHHH C TOPOJ-
ckuM HaceneHueM ctpanbl. Ho B 2010-2015 rr. cpaBHUTENBHO BBICOKUI KO3(-
dbunuenT mmaneHueckor cmeptHocTH (B cpeaneM 10,8 Ha 1000 poxxaeHHBIX 3a
rof) ObUT 3apUKCUPOBAH B TOPOAAX U MOCEIKAX, HECMOTPS Ha TO, YTO CEIHCKOE
HAacCeJIEHUE ONEPEKAIO 3a 3TU IOAbl TOPOACKOE HACEIEHHUE IO YUCITY HOBOPOXK-
JIEHHBIX U KO3 DUIIUEHTY pokaaeMocTu. TakoMy TOJIOKEHUIO CHILHO BIIHSIECT
TOT (haKTOp, UTO MJa/ieHYecKasi CMEPTHOCTh 10 TPAXKIAHCKUM CEMbSM HMHOTAA
He peructpupyercs. JlaHHas curyanusi B OONbIIEH CTENEHU KacaeTcs CeMeH,
IIPOKHUBAIOLIUX B TOPHBIX U OTHAJIEHHBIX OT palllIeHTPOB cenax. B To ke Bpems
CJIeTyeT OTMETUTh, YTO B MEPHUO/I TII00amu3auu, ypoaHu3am, HayqYHoro, co-
LUAJBbHOTO U KYJBTYPHOIO MPOABUKEHUN, Pa3HULIA MEXAY FOPOJAMH U Cella-
MU 10 YPOBHIO MEIUIIMHCKOTO OOCITY)KUBaHUS TOCTENEHHO YMEHBIIACTCS.
OTOT mpoLEecC TOXKE HAXOJUT CBOE OTpPaKEHUE B JUHAMUKe KOd(PPHUIMEHTa
MJIaJICHYECKON CMEPTHOCTH. Ha CerogHsIIHUM AEHb JKUTENIH TOPOAOB U CEll
CTpaHbl JOCTaTOYHO XOPOIIO OCO3HAIOT M OLIEHHWBAIOT HEOOXOIMMOCTH IMOJIb-
30BaHUS yCIyraMu MEIULUHCKHUX TPEANpPUITANH W CBOEBPEMEHHOTO oOpaile-
HUA B poaoMsbl. Takxke Hago OTMETUTH, YTO B COOTBETCTBUM € ['oCynapcTBeH-
Hou IIporpamMmoil 1O COUHMAIBHO-3KOHOMUYECKOMY PAa3BUTHIO PETMOHOB
(2004-2008; 2009-2013; 2014-2018 rr.), 3aBepIIUIICA CTPOUTEIBCTBO P CO-
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BPEMEHHBIX MEIULMUHCKUX YUPEKIEHHUI, B TOM 4ucie OOJIbHULl U Jie4eOHO-
JUAarHOCTHYECKUX LIEHTPOB B PA3JIMYHBIX PETHOHAX CTpaHbl. DTOT IpOLECC
MPOAOJIKAETCS U B COOTBETCTBUU ¢ [Iporpammoii pazsutus pernoHos Ha 2014-
2018 rr. [6]. Peanuzamus motoOHBIX TPOEKTOB CIIOCOOCTBYET YIYUIIECHHIO Ka-
YyecTBa MEAMIIMHCKUX YCIYT B MECTax, JaJIeKUX OT CTOJHUIbI M KPYIHBIX TOPO-
noB. TeM caMbIM, YMEHBIIIACTCS U PUCK HACTYIUICHHS MIIAJICHYECKOH CMEPTHO-
CTH.

YMEHBIIWINCH TaKXKe (PAKTBI MamepuncKol cmepmuy — CMEPTH KESHITHH
B Mepuoj; OepeMeHHOCTH WiH npu poaax. Tak, B 2007-2015 rr. yucio ¢paktos
MaTEpPUHCKON CMEPTH COKpaTmiock, coctaBuB 20 yenosek. [lo uroram 2015
T., Ha Kaxayo 100 TeIC. poauBIIMXCS YeJIOBEK npuxoautcs 14 ¢axToB mare-
PUHCKOU CMEpTH.

Yro kacaercs xoagguyuenma cmepmuocmu no 6cemy HAaceieHuro CTpa-
HbI, TO 3TOT MOKa3aTellb HE CUJIbHO U3MEHWIICA B T€UeHHUe nocieqHux 50 Jer.
Cpennuii ronoBoit koagduiment cmeptHoctd Ha 1000 yenosek B 1960-1969
rr. cocraBuia 6,9. B nepuox ¢ 1970 o 1979 rr., a taxxke ¢ 1980 mo 1989 rr.
COOTBETCTBYIOIIMI TOKa3aTenb coctaBmwi 6,7, B 1990-1999 rr. — 6,5, B 2000-
2009 rr. — 6, a B 2010-2015 rr-5,9.[7] Hano nipu 3TOM OTMETUTH, 4TO B 1992-
1994 rr. rogoBoit K03 duUIMEHT cMepTHOCTH B A3epbaitmkane (7,1-7,3) moc-
TUT CBOEH HAaMBBICIIEH OTMETKH 3a BCIO BTOPYIO IMOJOBHHY IMPOIIJIOTO BEKA,
4YTO OBLJIO CBSI3aHO C OOJILLIMM KOJIMYECTBOM YesloBedeckux mnorepb Ha Kapa-
6axckoMm ¢ponrte. Ilo opumanbHBIM U HEOPHUIMATHHBIM JaHHBIM, B MEPBOM
nosioBuHe 90-X TOIOB Ha apMsHO-a3epOaifPKaHCKOW BOWHE MOTHOJIO TIPUMEp-
HO 20 ThIC. yenmoBek. B 2000-2015 rr. cpeaHeromnoBoit kKodhHUIIUEHT CMEPTHO-
cTu B AzepOaiimkane coctaBui 6,0. Brisasieno, uro 61% udenoBeueckux cmep-
Tel MPOMCXOMAAT U3-3a OCIOKHEHUI U 3a00JIeBaHUN B CHCTEME KpOBOOOpaIlie-
HUU.

Kak BUIHO M3 BBINIEYKAa3aHHBIX TOKa3aTellel, 3a MOCIeIHUE JeCsITHIIe-
THS CYIIECTBEHHBIX M3MEHCHHH 10 KOA(h(OUIIMEHTY CMEPTHOCTH B A3epOaii-
JoxaHe He npoucxoauiio. C 0JHOM CTOPOHBI CHU3WIIACH JIETCKAasi CMEPTHOCTb, C
JIPYro CTOPOHBI HAOIIOJANICS POCT OKHMJIaeMOW BEpXHEH I'paHM BO3pacTa Ha-
cenenus. IloaTomy ko3(PULIMEHT CMEPTHOCTH HE YBEIMUYHUBAICSH NaXe MPHU
HaOJII0JaeMOM IO pecnyOJuKe MpoIecce «IeMOTrpauieckoro CTapeHus» —
YBEJIMUEHUS JIOJTH TTOKUITBIX JIIOJICH B CTPYKTYpE HACETICHUSI.

CwmeptHOCTh B A3epOaiimxaHe B 1,5 paza MeHbIIE POXKIaeMOCTH, Hace-
JIEHUE YBEJIMYHMBAETCS HA COTEH ThICAY YEJIOBEK ekeroaHo [7, 24]. Breicoka
CMEPTHOCTb y a3epOailpKaHCKUX MYKYMH B TPYJIOCIIOCOOHOM BO3pacTe — 3TOT
MOKa3aTeslb HAMHOT'O BBILLIE CPEAHEEBPONEICKOro MmoKa3aress, YTo CBA3aHO C
YpOBHEM MOTPEOIEHUS KPEMKHUX AIKOTOJIbHBIX HAITUTKOB, OOJIBIINM KOJTHYECT-
BOM HECYACTHBIX CITydaeB, yOMIICTB U camoyouiicTB. CpemnHssl IPOAOIKUTEb-
HOCTh JKU3HHU a3epOailKaHCKUX MYKUWH coctaBisieT 71,6 roma. [Ipomomku-
TEIbHOCTh JKW3HHM >KCHINWH 3HAYMTEILHO BEINIE-76,8. OmHAKO M JKEHCKas
CMepTHOCTh A3epOaiipkaHe HAMHOTO BBIIIIE, YeM B cpeHeM 1o EBporre.
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[Tpouzonuin HEeKOTOPbIE UBMEHEHUS B 02CUOAEMOU NPOOOIHCUMENTLHOCTNU
orcusnu Hacenenus nipu poxaeHun. K 1990 roay »ToT mokasareiib COCTaBIISUI
71,1 roma. B 90-e¢ ronmbl yXyamuiaoch oOecriedeHUE MEAUITMHCKHUX TPEANpH-
ATUM HOBOM TEXHOJIOTHEN U COOTBETCTBYIOLIUMHU MEIUKAMEHTAMU U IIpernapa-
TaMH, a HaceleHUE MPU HEOOXOIMMOCTH JICUEHUS TSKENbIX 3a00JIeBaHUN HE
UMENI0 BO3MOXXKHOCTH BBIEXaTh 3a TPAaHMILY U3-32 TPYAHOTO (PMHAHCOBOTO MO-
noxkeHus. B nepBoit nosioBuHe 90-X TO0B CpEeAHSSA MPOIOTKUTETLHOCTD K13~
HU COKpartuiack, coctaBuB 69,1 net B 1995 rogy. C noBbleHreM ypoBHs Oa-
TOCOCTOSIHUS HACEJIEHUs, MEAUIMHCKUX YCIyT W T.JA. 3TOT MOKA3aTelb HEYK-
JgoHHO yBenmuuuBaics. B 2015-m roxy on cocraBun 74,2 net (0 MYKCKOMY
HaceseHuto — 71,6; mo )KeHCKOMY HaceJeHuto — 76,8 JeT).

TpaguunonHo B ropogax Asep0aiikaHa, IOCTPOCHHBIX B CepeivMHE U
BTOPOIl MOJOBHHE MPONLIOTr0 Beka, HaOII0AaCs OBICTPhIM POCT HAcelleHUs 3a
CUET BBICOKOM poorcoaemocmu. ITO KacaeTcsi MHOTHX MPOMBIIUIEHHBIX TOPO-
JIOB ¥ TPAHCIOPTHBIX LIEHTPOB, Takux Kak CymraiblT, Munrsuesup, Lllupsan,
EBnax, Xankenau, Xaumas, rie npeodiaganyu ObIBIINE CETbCKUE KUTEIU OK-
PYKHBIX pailoHOB U MoJojble ceMbH [1]. Co3manne pabodnx MecT, CTPOUTEIb-
CTBO HOBBIX MECT JKUThS CTUMYIHPOBAIH ASMOTPahUUECKOMY Pa3BUTHIO T'O-
POJIOB, pocTa OPaKO3aKIIOUEHUH U POXKIAEMOCTU. B BBIIIEOTMEUEHHBIX TOPO-
JlaX YpOBEHb POXKIAAEMOCTH OBbLI J1aKe BBIIE CPEeIHEPECITyOIUKAHCKOTO TOKa-
3arensa. A B MunrsueBupe, lllupane u EBnaxe koadduimeHT poxmaaeMoctu
IIPEBOCXOIMII AHAJIOTUYHOI'O MOKAa3aTessl, OTMEUYEHHOTO 10 CEIbCKOMY Hacele-
Huto pecnyonuku. Jlo 90-x rogoB B baky Habmroganach OTHOCHTENIBHO HU3KAs
POXKIaeMOCTb. B Ipyrux cpaBHHUTENBHO KpyIHBIX ropogax — I'sumxke, Ileku,
JIsHKApaHEe YpOBEHb POXKIAEMOCTH ObUI HUXKE B CpPaBHEHHMH CO MHOTMMH
OOJBIIMMHU U CPETHUMH TOPOIAMHU.

W3meHeHne moJ0BO3paCTHOM CTPYKTYpbl HAceIeHHs OOJIbIIE MPOUCXO-
IO B TepU(EpHITHBIX TOPOIaX, YTO OTPAKAIOCh HA YPOBHE pokaaeMocTu. B
1989-1999 rr. xoaddunmeHT poxagaemMoctTn B MuHrsueBupe CHu3MiICT 2,8
pa3a, B lllupBane — 2,5 pasa, B EBnaxe — 2,2 pa3a, B ['snmke u Cymraiipite —
2,1 pa3a, a k03((PUIHEHT €CTeCTBEHHOr0 MPHUPOCTAa HACEJIEHHUS IO MEPBBIM
TpeM ropojaaM ymenbiuuics 3,6-4,2 pasza. B atot nepuon paznuna mexay baky
U JPYTMMHU TOPOJAMH MO YPOBHIO POKJIAEMOCTH COKpaTuiachk. B TeueHue xe
NOCJIEAHETO JECATWIETUS CTOJMIA JaXe MPEBOCXOAnsIa HEKOTOPbIE MPOBUH-
[IMaJbHBIC TOPOJIa TI0 ATOMY MoKa3aTeito (Tabaumna 1).

Tabnuma cocraBneHa Ha OCHOBe AaHHBIX ['ocymapcrBenHoro CraTu-
ctudyeckoro Komurera Azepbaiimkanckoin Pecriyonuku. YncieHHOCTh Hacere-
HUS TOPOJIOB yKa3aHa 0e3 ydera OJu3iexanux MoCeiIKoB.

MacmTaOHOCTh U CIOXKHOCTh JIeMOTpaUIeCKUX MPOIECCOB, MPOUCXO-
muBIINX B AsepOaiimkane B 1990-2015-e 1T, BhI3BaIM HEOOXOAMMOCTH OoOJee
BHHUMATEJIBHOTO M3YyYEHUS CYIIHOCTH JeMOrpa(HuuecKoro MojoXeHUs U KOH-
KPETHBIX Mep, MPEeANPUHUMAEMbIX TOCYAapCTBOM ISl BbIxoJa u3 Hero. IIpo-
U30ILIN CEpPbEe3HbIE U3MEHEHUS U B TOCYIapCTBEHHOM MOJIMTUKE B 3TOM cdepe,
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Obl1a HayaTa pa3paboTKa COOTBETCTBYIOLIUX KOHIENENIMil u mporpamm. Tak,
B 1999 r. 6puta npunsara «Konuenuus nemorpaduieckoro pasButus Aszepoaii-
mxaHckor Pecrybnmuku Ha nmepuon no 2015 roga». B mokymeHTe KOoHCTaTHPO-
Bajach CIOXHas AemMorpaduueckas curyamust B AzepOaiimkane u Obutn chop-
MYJIUPOBAHBI LIETU U 331a4U 1eMOTpadudecKOi MOJIUTHUKH.
Tab6muna 1
Cpennnii ko3pPunueHT nokazaresieid eCTeCTBEHHOT 0
ABHM:KeHMsI HaceJieHus1 o ropoaam (Ha 1000 yenoBek)

T'opona Poxpaemocts CMepTHOCTB EctecTBeHHBIH

(c yka3zaHHEM YHCIIEH- IPUPOCT

HOCTU HACEJICHUs B 2000- 2010- 2000- 2010- 2000- 2010-

2015 r., TeIC. Uen.) 2005 2015 2005 2015 2005 2015
Baky (2204,2) 12,4 17,3 5,9 5,7 6,5 11,6
I'samxa (328,4) 10,4 14,2 5,8 6,0 4,6 8,2
Cywmrant (332,9) 11,9 17,5 4,7 5,3 7,2 12,2
MumnrstaeBup (101,6) 11,4 15,6 5,0 5,6 6,4 9,9
Hlupsan (82,9) 12,2 17,5 4,8 5,6 7,4 11,9
HaxusiBans (82,5) 11,7 18,2 5,4 4,7 6,3 17,8

[IpaBuTenbcTBOM OblTa onoOpeHa Konmenmus aemorpaduyeckoro pas-
ButHs AsepOaiimkanckoir Peciyonuku Ha nepuon a0 2020 r., paspaboTaHHas
Ha ocHOBe Ykaza [Ipesunenra AszepOaitmkanckoit Peciyonuku «3to Kannen-
Usl TPEeJCTaBIsieT cOOOM CUCTEMY B3TSA0B, NMPUHIMUIIOB U MPHUOPUTETOB B
cdepe perynupoBanus aeMorpadpudeckux nporeccoB. CormacHo nanHoi Kos-
HEeMIUNA TesIMU TeMorpadudeckoro pa3BuTusi Azepbaifpkanckoin PecrryOm-
KU SIBIISTIOTCS CTAOWIIM3aIUsl YUCIICHHOCTH HACENCHUsS U (JOPMUPOBAHUE TPE/-
MOCBUIOK K MOCJIENYIOIEMY 1eMOTrpaduieckoMy pocTy.

JHemorpaduueckas curyanusi B AzepOaiikaHe clioKHas, TpeOyeT YCUIHid

HE TOJBKO rocynapcTBa, HO U Bcero oomecta. C 2010 r qons aeTeit poxxieH-

HBIX BHE Opaka, nepxkutcs He Huke 18%. Ilo-nmpexxHeMy ocTaeTcs «MOIHBIM»

KUTh B TpaxaaHckoM Opake. K cokanenuto, HaOII0JaeTcst poCcT YUCHa HOBO-
0JICOCHHBIX O He3ape2UCMPUPOBAHHBIX (2padcOanckux) opaxos (puc. 3).

= A0
Y i
=2
v
N 2 === BCC
e HaceJIeHH
e
1990-1995 1996-1999  2000-2005 2006-2015

Puc. 3. U3MeHeHne yIETBHOTO Beca HOBOPOXKIACHHBIX OT HE3apPETrHCTPHPOBAHHBIX
OpakoB cpenr 0OIIeTo Yrcia HOBOPOXKIEHHBIX.
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Yacto B ceMbsiX, CO3/IaHHBIX MO IPaKJaHCKOMY OpaKy, MpaBa >KeHUIMHBI
He COONI0aroTCs JOHKHBIM 00pazoMm. Takue Opaku, Kak MPaBHIIO, PAHO WIIH
MO3HO PACMaaroTcs, a HOBOPOKIECHHBIE MOTYT JIMIIUTHCS KPOBA.

B 2015 roay urcio HOBOPOXIEHHBIX OT HE3aperuCTPUPOBAHHBIX OpaKkoB
coctaBmio 37,1 TeiC. 4enoBeka, 3To 17,6% Bcex HOBOPOXKIEHHBIX (TOT/Ia KakK B
1990 rony — 2,6%). Ilpuuem ecnu paHblie pOXKAECHUS OT HE3APETUCTPUPOBAH-
HBIX OpakoB OOJIbIIE MPOUCXOIUIN CPEAH TOPOJICKOrO HACEJIeHHUs, TO B IO-
CJIETHUE TOABI ATOT MPOIECC Yalle PETUCTPUPYETCS U CPEIU CEIbCKUX KUTE-
neit (puc. 3). B 2015 roay cpeau cenbckoro HaceneHus ctpanbl 20% wmuaneH-
[IEB POJMIINCH B HE3aPErMCTPUPOBAHHBIX ceMbsiX. [0 Topogam aHaIOTHYHBIHA
nokazarenb coctaBuil 15%. Cpenu HErpaMOTHOI YacTH HaceJIeHHs, OCOOEHHO
B CEIIbCKMX MECTHOCTSX CTPaHbl HEKOTOpBIE OpakW 3aKJIIOYAIOTCS TOJIBKO Ha
OCHOBE OpavyHOro CBUIECTENHCTBA BBIJAHHOTO JYXOBHBIM JHIIOM (KI0WH), KO-
TOpPOE HE CYUTACTCS OPUITNAIBEHBIM JOKYMEHTOM.

CwibHas u 3¢ dexTuBHas aemorpaduyeckas U ceMeiiHas MOJUTHUKA To-
CyIapcTBa TIOMOXKET Pa3pelIuTh MHOTHE Ba)KHBIE U aKTyaJbHBbIC MPOOIEMBI
HaIero o01ecTsa B 3Tol cdepe.

OcHoBHbIE BBIBO/AbI, TIOJTyYeHHBIC HA OCHOBE MPOBEIACHHBIX HAMHU HC-
CJICIOBAaHMM, MOXXHO C(OPMYITHPOBATH CIACAYIOIIMM 00pa3oMm:

e [lo cpaBHenuto ¢ nepBoil nonoBuHOM 2000-ro roga colHabHO-?KOHOMU-
YECKOE Pa3BUTHE CIIOCOOCTBOBAIO POCTY POXKIAAEMOCTH W, COOTBETCTBEHHO,
€CTECTBEHHOMY MPUPOCTY IO CTPAHE.

e Yucino poxkKACHHBIX OT HE3apETUCTPUPOBAHHBIX OPAKOB YBEITUIHBACTCS,

e Jlerckas CMEpTHOCTh B CTpaHE CHH3WICS MOYTH B 2 pa3a MO CPaBHEHUIO C
90-Mu Togamu;

e 3HAYUTENbHbIE U3MEHEHUS B KOY(DPUIMEHTe CMEPTHOCTU 1O CTPaHE IMOKa
He HaOJII0JaI0TCs;

e OsxumaeTcss yMEHbIUICHHE yIEIbHOTO Beca HacelleHUs, POAMBILErocs Mmocie
1993 rona, ’TO MOXKET CIIOCOOCTBOBATh CHIKCHHIO YMCIIa OpaKo3aKIFOYeHHUI
U, COOTBETCTBEHHO, Kod(huimenTta poxnaemMoctu B AzepOaiimkaHe.
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AZORBAYCANDA DEMOQRAFIK SORAIT VO DEMOQRAFIK SiYASOT
V.A.OFONDIYEV, S.K.NAGIYEV
XULASO
Moqalado, respublikada son on ilds bag veran demoqrafik sorait tadqiq edilir. Miialliflor
0lko ohalisinin davamli artimini geyd edirlor. Bu da bir sira sosial problemlorin yaranmasina
sobob olur. Azarbaycanda bas veran irimiqyasli demoqrafik proseslor, dovlat siyasstinin bu
sahado ciddi doyismaosini tolob edir.
Acar sozlar: demogqrafik siyasat, ohali, sosial siyasat, bohran, aila.
DEMOGRAPHIC SITUATION AND DEMOGRAPHIC POLICY IN AZERBAIJAN
V.A.AFANDIYEYV, S.K.NAGIYEV
SUMMARY
The article analysis the development of the demographic situation in Azerbaijan in re-
cent decades. The author notes a steady increase in population. This will inevitably give rise to
many social problems. The scale and complexity of demographic processes in Azerbaijan de-
termine the necessity of drastic changes in public policy in this sphere.

Key words: population policy, population, social policy, crisis, family.

Tlocmynuna 6 peoaxyuio: 22.11.2016 e.
Hoonucano xk newamu: 10.03.2017 .
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GEODEZIiYA TOMINATI UCUN
OPTIMAL AIDETMO SOTHININ SECILMOSI

O.I.ISMAYILOV
Baki1 Doviat Universiteti
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Taqdim edilon maqaloda miihandisi masalalorin halli zamani, o ciimladon transmilli
kommunikasiya xatlorinin salinmasinda, geodezik tominat hayata kegirilorkan olcma nati-
calorinin kameral hesablanmasi magsadila istifada edilan optimal aidetma sathinin segilmasi
masalasina baxilir. Qoyulan masalonin nazori asaslart arasdirildigdan sonra miixtalif aidetma
sathlori arasinda eksterimal forqlonma qiymoatlori hesablanmis va onlarin praktiki istifadasinoe
dair tovsiyyalor verilir.

Acar sozlor: Geodeziya tominati, aidetmo sothi, normal kosim, sferoidik geodeziya,
ellipsoid

Tasarriifatin miixtolif saholorindo, o ciimlodon transmilli kommunikasiya
xotlorinin salinmasinda, miithondisi masalolorin hoalli zaman1 geodezik tominat
hoyata kegirilorkon miixtolif 6lgmo funksiyalarina malik yeriistii geodeziya alot
vo cihazlari, radiogeodeziya vo radionaviqasiya, foza miihitindo peyk naviqa-
siya sistemlori, su hovzalorindo iso hidroakustik sistemlordon ayriligda, eloco
ds onlardan kombino edilmis sokilds istifads edils bilor. Digar torafdon bu 6l¢-
mo vasitolori miixtolif uzaqligda (masafolordo) foaliyyot dairosino malik oldu-
gundan, onlarin hoyata ke¢irdiyi geodezik tominat da miixtolif uzaqliqlarda bag
verir. Ona gors do 6l¢cma naticolorinin kameral hesablanmas1 mogsadilo onlarin
ohato dairasino iiygun aidetmo sothi, basqa s6zlo desok, 6lgmo noticolorinin
proyektlondirilorok gotirildiyi vahid soth gobul edilir. Lakin bu zaman tokco
sathin ohato dairasinin diizgiin qobul edilmasi deyil, homg¢inin hesablamalardan
toyin edilon obyektlor {iciin on doqiq koordinat gqiymotlorinin alindig1 optimal
aidetmo sothinin se¢ilmoasi vacibdir.

Burada aidetmo sothi olaraq miistovi, kiiro, daha dogiq hesablamalarda
referens-ellipsoidin sothi vo yaxud da hansisa kartoqrafik proyeksiyada hesab-
lanmis miistovi gotiiriilo bilor [3, 4]. Bu mosalalors bir az genis baxag.
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Aidetms sathinin secilmasinin nazari asaslari

Qeyd edok ki, aidetmo sothinin se¢ilmosi mosalasi prinsip hesabi ilo
sferoidik geodeziyanin todqigat sahosino aiddir vo onun movcud metodlar
hesablamalar1 istonilon doqgiqliklo hayata kecirmok imkani verir. Lakin yeni
nov islorin geodezik tominati zamani1 bu masoalolore yeni yanagsmada baxilmasi
tolob olunur. O da malumdur ki, doqiqlik tolablorinin artmasi ilo hesablamalar-
da istifado edilocok alqoritmlorin formasi da miirokkoblogir. Yiiksok daqiqliyin
olds edilmasi talabi masoalenin hallini qurulusca daha miirokkab diisturla yazi-
lan referens-ellipsoidin sothino gotirib ¢ixarir. Ona goro do, mosalonin hallino
daha diizgiin yanagma tacriibi olaraq lazimi doqiqliyi tomin etmaklo optimal
aidetma sothinin secilmosindon ibarotdir[1,5].

Aydin masaladir ki, geodezik tominatin naticalarinin yekun daqiqliyi bir
cox faktorlardan asilidir. Bunlara ilkin verilonlorin giymaotlorindoki mévcud
sohvlar, 6lgma sohvlari, dlgmalara konar tesirlorin nozers alimmasi moqgsadilo
istifado edilon modellorin real voziyyoto uygun olmamasi, metodiki sohvlor
(disturlar ciddi yazilmayib) vo s. aid edilo bilor. Bu sohv monbolori arasinda
aidetma sothinin diizgiin se¢ilmomosindon bas veron sohvlor xiisusi yer tutur.
Ona goro do burada yalniz aidetmo sothinin secilmosi ilo olagoli bas veron
sohvlori aragdiraq.

Sakil 1-da ellipsoid sothinin digar sathlo avazlonmasindon bas veron toh-
riflor tosvir edilmisdir.

v

y

Sak. 1. Normal kasim va ¢evra qovslarinin miiqayisasi

Sokil 1-de:
Q10Q, = S, - normal kasim qovsiiniin uzunlugu;
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Q:0, =0 - normal kosim govsiiniin (S,) - radiusu R = +VMN olan kiiro
sothino proyeksiyasinin uzunlugu (M vo N meridian vo birinci
vertikalin ayrilik radiuslaridir);

Q1 Q, = D- normal kosim qovsiiniin (S,,) toxunan miistovido proyeksiyasidir.

S - ellipsoid sothinds Qqvo @, noqtalori arasinda qalan geodezik xattin

uzunlugudur.
S geodezik xatlo S;, normal kasimi arasinda farq cox kicikdir vo malum
4 rs\* .
Sn—5=2-(3) cosBysin24, - S (1)

diisturu ilo hesablanir [2,6].

(1) diisturunda: e? - ellipsoidin birinci eksentrisiteti;
B, va A, - xattin baslangic noqtasinin geodezik enliyi vo azimutu;
a - ellipsoidin boyiik yarimoxudur.

Aidetms sathlari arasinda farqlonmolorin gqiymatlondirilmasi

[lk 6nco geodezik xotlo normal kosim arasinda farqlonmoni giymaotlon-
dirok. (1) diisturuna osason hesablamalar gostorir ki, on pis hondosi soraitdo
belo, yoni B; = 0%, 4; = 45° S = a olduqda, S, =S forgi 0,8 m giymatini
kecmir. Bu o demokdir ki, biitiin hallarda geodezik xotti normal kosim xatti ilo
ovaz etmak olar.

Indi iso digor sathlordo verilmis xotlor arasinda forqlori toyin edok. Bu
moqsadlo sokil 1-do gostorilmis dekart koordinat sistemini yaradaq. Burada Q,
sistemin baglangic vo normal kosimin geodezik noqtosi; x oxu toxunan vo
normal miistovilorin kosisma xotti; R — normal kosimin oyrilik radiusudur.

O noqtasindon R —radiusu ilo o ¢evra qovsiinii ¢1zaq. Onda bu ¢evra tizo-
rindo Q, noqtasi Q, noqtoesinin morkozi proyeksiyasi olar. Sonra sokil 1-o

osason yaza bilorik:
X

g
=18y =75" 2)
burada: x voy noqto Q, - nin koordinatlaridir.

Daha sonra sferoidik geodeziyadan malum diisturlardan [2,6] istifado etmoklo

x vo y koordinatlar1 ii¢iin miivafiq ifadolori alib bir sira cobri ¢evirmolordon

s\* .
sonra vo (ﬁ) doracali toplananlari atsaq alariq:

. __e?sin2B;-cosAy [ S 3
AJ—Sn—O'—T(N—l) - S. 3)

(3) diisturunda arqumentlorin maksimal giymotlorini yazsaq, yoni B; = 45°,
A; = 0% onda diistur sadalosorak belo sokla diisor:
A,=1,6-10712.5% | 4)

Ogor S=880 km gotiirsak, A;= 1m olar, lakin S komiyyyatinin qiymo-
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tinin artmasi ilo bu forq qiymati daha siiratlo artar. Buradan belo notico ¢ixir ki,
praktiki olaraq normal kasim qovsiinii ¢ox ciizi xata ilo ¢evra qovsii ilo avoz
etmok olar. Bu zaman c¢evronin radiusu normal kosimin baslangic geodezik
noqtosinds hesablanmis oyrilik radiusuna barabor gotiiriilmalidir.
Ogor aidetma sothi olaraq ellipsoido toxunan Q; Q, miistovisi gotiirii-

lorso, onda sokil 1-0 asason

D=X, dH=y
yaza bilarik. Digor torafdon sferoidik geodeziyadan [6] x vo y koordinatlari
liclin aliman miivafiq ifadolordon istifado etsok vo yalniz birinci hodlori sax-
lasaq, alariq:
3 SZ
Ap=S-D~—; dH~y=~_—, ®)
togribi hesablamalar {igiin:

Ap=41-10"°.53 ©)

dH=78-10"%2.52"
(5) vo (6) diisturlarinda Ap- plan, dH iso yiiksoklik iizro bas veron xotalar olub
metrlorla, S iso kilometrlorlo ifado olunur. Bu diisturlara asason S=60 km
oldugda, Ap= 1m; S=10 km qgiymatinds iso dH = 8 metra borabor qiymaot
alir. Basqa sozlo, dH mahiyyot etibar1 ilo yerin oyriliyino goro hesablanmig
diizolis qiymatidir. S qiymoti artdiqca, Ap vo dH daha siirotlo artir. Ona goro
do geodezik tominat zamani aidetma sothi secilorkon bu xiisusiyyotlor miitloq
nozors alinmalidir.

Natica va tovsiyyalor

Beloliklo, kiiro vo toxunan miistovi sothlori asagidaki hallarda totbiq
edilo bilar:

-ogor 6lgmo doqiqliyi imkan verirso, onda masolonin hollinin sferik tri-
qonometriya diisturlari ilo kiirs iizerinds aparildig1 zaman;

- mosalonin hollinin sonradan ellipsoid iizorindo doqiqlosdirilmasi sorti
ila ilkin koordinatlarin hesablanmasinda;

- voziyyat yerinin aprior doqiqliyinin qiymotlondirilmasindo;

-ogar avaz edilon sahanin en vo yaxud uzununa ol¢iisii S=880 km had-
dindadirso, onda praktiki olaraq 1m sohvlo ellipsoid avozindo kiiradon istifado
etmok olar. Bu zaman hesablama alqoritmlori daha da sadolosir.
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BBIGOP OIITUMAJIBHOM MOBEPXHOCTH OTHOCUMOCTH
VA TEOJE3UNYECKOI'O OBECIIEYEHUA

AM.ACMAHNBLIOB
PE3IOME

B nmanHO# cTaThe paccMOTpeHa 3aJaya MO BBIOOPY ONTHUMAIBHON TOBEPXHOCTH
OTHOCHMOCTH, HCIIOJb3yeMOH I KaMepajabHOH 00pabOTKH pe3ylbTaTOB H3MEPEHHMA, BbI-
HNOJIHACMBIX OJIA I'eoAC3UYCCKOI0 O6CCHequHH peH_IeHI/Iﬁ WH)XXCHCPHBIX 3aJla4d, B TOM YUCJIC,
CBA3aHHBIX C IPOJIOKECHUEM TPAHCMATUCTPAJIbHBIX KOMMYHUKAIIMOHHBIX nmuHuH. Ilocne wmc-
CJIEZIOBAaHUS TCOPETUUECKUX OCHOB IOCTABICHHOW 3a/la4M, pPaCCUMTAHBI SKCTpPEMalbHBIC 3HA-
YCHHSI PACXOXKICHUH MEXAYy Ppa3IMIHBIMH TOBEPXHOCTSIMH OTHOCHMOCTH W JaHBI PEKO-
MEH/IAIIH TI0 UX MPaKTHIeCKOMY UCIIOIE30BaHHIO.

KiroueBble cioBa: T€OAC3NYCCKOC 06eCH€‘IGHI/Ie, MOBCPXHOCTb OTHOCHUMOCTH, HOP-
MaJIBHOC CCUCHHUC, C(l)@pOI/II[I/I‘{GCKaH T€oAC3uA, SJIJIUIICON

SELECTION OF THE OPTIMAL REFERENCE SURFACE
FOR GEODETIC SUPPORT

A.LISMAYILOV
SUMMARY
This article deals with the problem of selection of the optimal reference surface used for
post processing the results of measurements for geodetic support of engineering solutions, re-
lated with transmagistral communication lines. After the study of the theoretical foundations of
the task, the extreme values of the differences between the various reference surfaces were

calculated and recommendations for their practical use were proposed.

Key words: Geodetic support, reference surface, normal section, spheroidal geodesy,
ellipsoid

Redaksiyaya daxil oldu: 14.12.2016-c1 il
Capa imzalandi: 10.03.2017-ci il
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POTENSIALINDAN iSTIiFADO DOVLOTIN
REGIONAL SiYASOTININ STRATEQIYASIDIR
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Moagalads davamly inkisafin tominatcist kimi ¢ixis edan “Regional siyasat” anlayuisi,
onun iistiinliiklori, regional igtisadiyyatin déviat tonzimlanmasi va idara olunmasi, regionlarin
sosial-igtisadi inkisafinda vacib olan amillor, movcud potensial imkanlar va onlardan samoarali
istifada edilmasi yollar: verilmigdir. Bununla yanasi maqalada diinya tacriibasine asaslanmagqla
igtisadi, sosial va ekoloji baximdan doviatin hayata kegirdiyi inkisaf strategiyasi, regionlarin
inkisafinda son illor bas vermis doayisikliklor va iqtisadi inkisafin tonzimlonmasi sahasinda
hayata kegirilon tadbirlor qeyd edilmisdir.

Acar sozlar: regional siyasot, davamli inkisaf, tarazli inkisaf, strategiya, konsepsiya,
sosial-iqtisadi inkisaf.

Miiasir dovriimiizdo elmin nailiyyotlorindon genis istifads, yeni texnolo-
giyalarin totbiqi vo mohsuldar qiivvolorin intensiv inkisafi comiyyotlo tobiot
arasinda formalasan qarsiligli olagonin daha dorindon 6yronilmosing zomin ya-
ratmigdir. Bu istigamotdo aparilan todqigatlar comiyyatin golocok inkisafi liciin
vacib faktor olmaqla yanasi, homg¢inin bir sira 6lkolorin davamli inkisafinin
tominatgisi rolunda ¢ixis edir.

Qlobal miqyasda comiyyetin davamli inkigafin1 tomin etmak, tobii mii-
hitin tarazligin1 qorumaq vo demali, tobiot-comiyyat-ohali birliyinin qarsiliglt
asililig1 vo davamli (tarazli) inkisafina nail olmagq ii¢iin xiisusi konsepsiyalarin
gobul edilmosi, onlarin hoyata kegirilmasinin diinya soviyyoesindo nizamlan-
mast vo dlagolondirilmasi zarurati vardir [3]. Bu mogsadlo 1992-ci ildo Birlos-
mis Millotlor Togkilatinin (BMT) tosobbiisii ilo Braziliyanin Rio-de-Janeyro
sohorindo kegirilmis beynolxalq konfransda 172 dovlst bascisinin istirak: ilo
“Dayaniqh inkisaf” konsepsiyasi gobul edilmisdir. Konfransda dayaniqli in-
kisafin asas istiqgamotlori miioyyen edilmisdir. Dayaniqli inkisafa iqtisadi artim,
sosial inkisaf vo ekoloji tohliikosizlik kimi istigamotlor aid edilmisdir ki, onlar
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da comiyyatin golocok inkisafinda shomiyyatli rol oynamigdir.

BMT-nin miitoxassislorinin verdiyi torifo gora, davamli inkisaf dedikds
hazirki vo golocok nasillorin hor ciir tolobatinin dolgun 6donilmasino imkan
veron inkisaf nozordo tutulur. Bu inkisaf {imumi xarakter dagisa da, diinya
tocriibasing asaslansaq gorarik ki, hor bir region vo ya har bir dovlat {igiin in-
kisaf movhumu nisbi xarakter dasiyir. Belo ki, regionlarin inkisaf soviyyosi
timumi ola bilmaz vo bu inkisaf hor bir region {i¢iin geyri-barabordir.

Regional inkisafin tominatcist kimi ¢ixis edon “Regional siyasot” iso
igtisadi, sosial vo ekoloji baximdan dovlotin hoyata kecirdiyi inkisaf strategi-
yasinin mithiim torkib hissasidir. Bu da regionlarda istehsal vo sosial infra-
strukturun keyfiyyaotinin yliksoldilmasino, sahibkarliq miihitinin daha da yax-
stlagdirilmasina, xarici vo yerli investisiyalarin colb edilmosing, yeni miiossiso-
lorin vo is yerlorinin agilmasina, ohali mosgullugunun artirilmasina vo yox-
sulluq soviyyasinin azaldilmasina yonaldilon todbirlor sistemindon ibaratdir.

Bazar iqtisadiyyat1 soraitindo sosial-iqtisadi inkisaf problemlorinin halli
regional siyasatin dayaniqli inkisafi iiclin zorurot yaradir. Bu baximdan respub-
likamizda da hoyata kecirilon iqtisadi islahatlarin, demok olar ki, hamisi re-
gional iqtisadiyyatla baghdir. Son illorde Azarbaycanda osaslandirilmig region-
al siyasotin aparilmasi, regional iqtisadiyyatin dovlot tonzimlonmaosi vo idaro
olunmas1 masalalori ham nazari-metodoloji, ham do praktiki baximdan xiisusi
aktualliq kosb etmoyo baslamisdir. Bunun osas sobobi 6lkomizdo demokratik
comiyyot quruculugunun inkisafi vo diinya iqtisadi sistemino inteqrasiyanin
giiclonmosi ilo alagadar olmusdur [8].

Azorbaycan Respublikast miistoqilliyini barpa etdikden sonra diger miit-
tofiq respublikalarda oldugu kimi iqtisadi-ticarot olagoalorinin qurulmasinda
miioyyon caotinliklor meydana galmisdir. Buna baxmayaraq 6lkonin tobii vo ig-
tisadi potensialindan moaqsadli vo somarali istifado qisa zaman kosiyinda siiratli
iqtisadi inkigafa nail olmaga imkan yaratmisdir. Bu zaman Azorbaycanda re-
gional inkisaf siyasotinin yeridilmosi {i¢iin orazi baximindan uzunmiiddotli
transformasiya istigamotlori miioyyonlosdirilmisdir [5]. Cilinki dayaniql sosial-
iqtisadi inkisaf vo milli golirlorin artirilmasi mogsadilo regionun vo ya 6lkonin
tobii ehtiyat potensialindan somorasli istifado miiasir dovriimiizdo miihiim
ohomiyyat kosb edon masoalalordondir. Belo ki, tobii ehtiyatlardan somorali isti-
fado etmoklo istor arazi, istarsa do istehsal sahoalori lizro iqtisadi gostaricilarin
artirilmasina nail olmaq miimkiindjir.

Mosolon, daglarin tobii sarvati cox zongindir. Bu orazilorin biomiixtalif-
liyini — toxunulmamis landsaftin1 qorumag: diizgiin togkil etmok iiciin onun
yiiksokliklor iizro yerlogsmaesini, yamaclarin meyillik deracasini, ekspozisiya-
sin1, parcalanma doroacasini vo bir ¢ox basqa geomorfoloji amillori nozors al-
magq lazimdir [2]. Lakin yiiksok dagliq, orta dagliq, algaq dagliq, diizenlik kimi
bolgiilor osasaon fiziki-cografi baximdan aparilir. Iqtisadi-cografi baximdan iso
region dedikds elo bir orazi basa diisiiliir ki, burada foaliyyot gostoron tosorriifat
sistemlori arasinda miirokkob olago formas1 movcud olsun.
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Regional siyasot dedikdo bir ¢ox miitoxossislor azad bazar soraitindo
iqtisadiyyat1 inkisaf etdirmok yolu ilo dovlet miilkiyyatinin xiisusi ¢okisinin
azaldilmas1 kimi izah edirlor. Onlar osas iistiinliiklori diinya bazarina tez uy-
gunlasa bilon iqtisadi mexanizmlarin olmasina verir vo bu zaman daxili tolabat
0donilmoklo mohsuldar giivvalarin yiiksok soviyyados inkisafini nozards tutular.
Biz iso bunun oksi olaraq deys bilorik ki, regional siyasot miixtolif amil vo
sortlorin tosiri altinda formalasir ki, onlarin da igorisindo yerli 6ziintiidaroetmo,
demokratiya, insan haqlari, sosial-iqtisadi voziyyat va s. birbasa dovlatin noza-
roti altinda foaliyyat gostorir. Mohz bu amil dovlatin tosiretmo mexanizminin
olduqca yiiksok olmasini izah edir.

Miiasir dovrdo Azorbaycanda bazar miinasibatlorinin togokkiilii vo bu
miinasibotlors osaslanan xarici iqtisadi olagolorin inkisafi hor seydon ovval
isglizar foaliyyet iiciin zoruri ilkin sortlorin yaradilmasini tolob edir ki, bunun
da on vacib torkib hissalorindon biri iqtisadiyyatin bazar modelina uygun hii-
qugi mexanizminin yaradilmasidir. Bundan basga, mogsod respublikamizda ilk
ndvbado xiisusi miilkiyyoto asaslanan 6zal bolmo iiciin doqiq vo genis qanun-
vericilik bazasinin formalasmasi, is adamlarinin, tosorriifat subyektlorinin, xa-
rici investorlarin sahibkarliq faaliyyati iiclin hiiquqi tominatin yaradilmasi, ha-
belo sahibkarligin doévlot torofindon tonzimlonmosinin vo maliyyo sabitliyinin
mohkomlonmasinin hiiquqi asaslarinin qorunmasidir [9]. Cilinki 6lka iqtisadiy-
yatina xarici investisiya qoyulusunun formalagdirilmasi tigiin hiiquqi prinsiplor
osas hesab olunur. Respublikamizda bu istigamatds coxlu sayda ganunlar qobul
edilmisdir ki, bu da regional siyasotin tonzimlonmosindo osas amillordon biri-
dir.

Apardigimiz arasdirma noticosindo belo bir fikir irali siiro bilorik ki,
regionun hor-hansi bir amil {izro ixtisaslasma tobii vo ictimai gostoricilors osa-
son aparilsa da, onlar sosial, iqtisadi vo siyasi amillorin tosiri altinda forma-
lagdiglar {i¢iin iqtisadi-cografi baximdan da dyronilmolidir. Hesab edirik ki,
regional siyasoto nail olmagq {i¢iin onu kompleks sokildo doyoarlondirmok lazim-
dir. Bunun {igiin ilk 6nco hor bir regionun timumi vo bolgalar tizro tohlili apa-
rildigda tobii-cografi soraitlo yanasi, onun iqtisadi vo siyasi-cografi todqiqino
do nail olmaq lazimdir. Bu zaman elmi-nazari vo metodoloji osaslarin miioy-
yonlosdirilmasi, arazinin cografi movqgeyi va tobii ehtiyat potensialinin tosor-
riifat baximindan qiymatlondirilmasi, mohsuldar qiivvalerin (senaye, kond to-
sarriifati, sosial infrastruktur) orazi toskilinin iqtisadi-cografi todqiqi, ixtisas-
lasmis saholorinin yerlogsmosi vo inkisaf perspektivlori, tosorriifat saholorinin
inkisaf soviyyosindon asili olaraq onlarin rayonlasdirilmasi vo orazi-istehsal
strukturlar1 modelinin islonib hazirlanmasi tolob olunur.

Umumiyyatlo, diinya tosorriifat sistemino qovusmaq, hom do milli sahib-
karligin genislondirilmasi asasinda istor sanayenin miintozom artimu, istorse do
respublikanin basqga istehsal imkanlarindan istifado 6lko iqtisadiyyatinin harto-
rofli vo kompleks inkisafinda miihiim rol oynayir. Igtisadiyyatda ardicil bas
veran biitiin bu doyisikliklorin oan miihiim naticolorindon biri do 6lkomizin hor
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bir regionunda, o ciimlodon tezliklo isgaldan azad edilocok orazilorindo moh-
suldar qiivvelorin imumi artimi olacaqdir [7]. Galocokds bu artim dinamikast
iso mohz regional siyasot vo regionun sosial-iqtisadi potensialindan no
doracads istifado olunmasindan birbasa asilidir.

Regional dayanigli inkisaf sisteminin asas indikatoruna daxildir[6]:

- “material” vo “ideyal” strukturlarinin inkisafi;
- inkisafin evalyusional toraqqisi;
- inkisafin transformasiya elementlorinin regiondaxili vo istehsal kom-

plekslori arasinda dialektik olago ger¢okliyi va s.

Regionun dayanigli inkisafinin formalasmasinda isa sosial-iqtisadi va
siyasi-strateji problemlor arasinda mdévcud olagolorin tarazlagdirilmasina digqgot
yetirmak lazimdir. Bu magsadls ilk novbads regionun kompleks inkisaf layi-
holori hazirlanmali vo hoyata kecirilmolidir. Yalniz bundan sonra problemo
sistemli yanagsmagqla regionun sosial-iqtisadi inkisafin potensial imkanlarindan
danismagq olar.

Respublikamizda koklii ictimai-siyasi doyisikliklora osaslanan iqtisadi
islahatlar miirokkob, hom do uzun bir proses olub bazar miinasibotlorino osas-
lanir. Igtisadi islahatlar noticosindo ©lko iqtisadiyyatinin miixtolif saholorinin
inkisafinin yiiksoldilmosi iigiin elo bir sorait yaradilmalidir ki, ¢goxsahali isteh-
sal istigamatlorini inkisaf etdirmok miimkiin olsun.

Bir sira todqgiqatcilar regional siyasot anlayisin1 regionlarin ortaq
xtisusiyyatlorine gors aparirlar. Bunlara [4]:

- tobii sorait vo tobii ehtiyatlar;

- ohali vo sosial miihit;

- regional igtisadi inkisaf;

- soharlasdirma foaliyyatlori vo planlasdirilma;

- regionlarin tarixi vo sosial-modoni iinsiirlori;

- regional tohlillords istifade olunan metod va texnologiyalar vo s. aiddir.

Regional siyasot hoyata kecirildikdo ona tokco dovlotin qanunverici-
liyinda nazards tutulmus qaydalar samil edilmir. Bu siyasat, hamg¢inin cografi
vo sosial-igtisadi amillorin tosirino do moruz galmaqgla yanasi, regional inki-
safin tominatgist kimi ¢ixis edir (sokil 1).

Umumiyyatls, respublikamizda hoyata kegirilon regional siyasot vo
sosial-iqtisadi inkisafin potensiali doyorlondiyi zaman har bir iqtisadi-cografi
rayonun potensial imkanlari, tobii sorvotlori, tosorriifat strukturu, mosgulluq
soviyyasi vo s. alamatlorinin tohlili aparilir, tarixi, igtisadi vo sosial-cografi
baximdan bu regionlarin forqlondirici gostaricilori miioyyan edilir.

Azorbaycanda sosial-iqtisadi inkisaf strategiyasinda prioritet kimi miiay-
yon edilmis vo neft-qaz golirlorindon somorali istifado etmoklo regional taraz-
ligin tomin edilmasi istigamotindo miistesna rol oynayan regional inkisaf {izro
hoyata kecirilon Dovlot Programlart mosgullugun artirilmasina, orta vo kigik
sahibkarliq faaliyyatinin genislonmasine, miiasir infrastruktur layiholorinin has-
yata kecirilmosino, beynolxalq toloblora cavab veron yeni aqrar sonaye miios-
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sisolorinin yaradilmasina, timumilikdo geyri-neft sektorunun inkisafina sobob
olmus, ohalinin hoyat vo tosorriifat foaliyyotini xeyli deorocede yaxsilag-
dirmigdir.

Regional siyasot

Regional inkisafin tobii amillari Regional inkisafin
sosial-iqtisadi amillori
- orazinin cografi mévqeyi; - ohalinin maskunlagma saviyyasi;
- tobii-cografi gorait; - yas-cins torkibi;
- tobii ehtiyat; - miqrasiya;
- iqlim; - ohalinin measgullugu;
- hidrologiya; - tosarriifat sahasi;
- torpaq Ortiiyii; - istehsal saholori vo onlara
- bitki ortiiyii; xidmot edon infrastruktur
- heyvanat alomi vo s. - satig bazarlar1 vo s.

Sak. 1. Regional siyasat va onun inkisaf etdirilmasi yollar1

Dovlot programlarinin icra olundugu son 10 il orzindo iimumi daxili
mohsul 3,2 dofa, o ciimlodon geyri-neft sektoru 2,6 dofo, sonaye 2,7 dofo, kond
tasarriifat1 1,5 dofa, investisiyalar 6,5 dafa, shalinin galirlari 6,5 dofo, orta ayliq
omokhaqqi 5,5 dofo artmisdir. Bu miiddotdo hoyata kecirilmis mogsadyonlii
tadbirlor naticasinda 6lkade 900 mini daimi olmaqla 1,2 milyondan ¢ox yeni is
yeri, 55,6 min miiossiso yaradilmais, issizlik 5 faizo, yoxsulluq soviyyosi iso 5,3
faizo enmisdir. Dovlot proqramlar ¢orgivasindo goriilmiis genismiqyash iglor
regionlarin qarsidaki illordo do inkisafi {iciin méhkom zomin yaratmigdir [1,
10].

Azorbaycan Respublikasinin iqtisadiyyati hazirda azad bazar goraitindo
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foaliyyot gostorir. Son illor sosial-igtisadi yoniimlii dovlot programlarinin ho-
yata kegcirilmasi ilo 6lko iqtisadiyyatin dayanighi inkisafinin tomin edilmasi,
ohalinin sosial hoyat soviyyasinin yiiksoldilmasi istigamatindo goriilon todbirlor
dovlatin regional siyasot kontekstindo do 6ziinii gostorir. Regional siyasat bol-
golordo iqtisadiyyatin golocok perspektivliyini tomin edon amillorin Oyronil-
masi ilo baghdir.
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HCIOJb30BAHHUE COIUAJIBHO-3KOHOMHUYECKOI'O IOTEHIIUAJIA
A3BEPBAHI’KAHCKOU PECITYBJIMKN KAK PETHOHAJIBHOU
CTPATEI'MA I'OCYJAPCTBA

M.P.MYCAEBA
PE3IOME

B crathe ObI0 maHO MoHATHE «PerroHaibHas MOJIMTHKAY, BBICTYMAIOIIEe rApaHTOM
YCTOMUYMBOTO Pa3BUTHS, €r0 NMPEUMYIIECTBA, TOCYIaPCTBEHHOE PETYIUPOBAHKUE U YIIPABICHUE
PETHOHAIBHON YKOHOMHKH, Ba)KHbIE (DaKTOPbI B COIMAIbHO-OKOHOMHYECKOM Pa3BUTUH PErHO-
HOB, CYIIECTBYIOLINE MOTECHIMAIbHBIC BO3MOXHOCTH 1 IIYTH HX II€I€CO00Pa3HOr0 MCIOIb30-
BaHMA. Hapsimy ¢ 3TMM, OCHOBBIBasiCh Ha MUPOBYIO MPAKTHKY, B CTaTbe OBUTH yKa3aHbBI — CTpa-
TETHs Pa3BUTHSL, IPOBOIUMAs TOCYIAPCTBOM C SKOHOMHYECKOH, COIMAIBHOM 1 3KOJIOTHYECKOH
TOYEK 3PCHNUS; U3MEHEHUS, POUCXOSIINE B PA3BUTHH PETHOHOB 32 ITOCIIETHHAE TOBI, U MEPHI,
NPOBOMMEIE B chepe yperympoBaHisi SKOHOMHYECKOTO Pa3BUTHSL.

KiroueBble ci10Ba: pervoHajbHas IMOJNMTHKA, YCTOWYHMBOE pa3BUTHE, cCOAIaHCHPO-
BaHHOE Pa3BUTHE, CTPATETHS, KOHIETIIIHS, COITHATbHO-9KOHOMUYECKOE Pa3BUTHE.
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THE SOCIO-ECONOMIC POTENTIAL BENEFIT
OF THE AZERBAIJAN REPUBLIC IS THE REGIONAL
POLITICAL STRATEGY OF THE STATE

M.R.MUSAYEVA
SUMMARY

This article deals with the “Regional policy”, which acts as a guarantor of sustainable
development, its benefits, state regulation and management of the regional economy, the fac-
tors that are important to social and economic development of regions, the existing potential
opportunities and the ways of the effective use of them.

In addition, based on the international experience, the economic, social and environ-
mental development strategy implemented by the state, the changes in regional development in
recent years and the measures taken in the areas of regulation of economic development have
been noted in the article.

Key words: regional policy, sustainable development, balanced development, strategy,
conception, socio-economic development.

Redaksiyaya daxil oldu: 20.12.2016-c1 il
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C ucnonvzosanuem Coaneunoco momomempa cemu AERONET ¢ 2.baky npogoounuce
U3MepeHus 8 NPOMBIULIEHHBIX YEHMPAx U ObLIU Onpedenetbl USMEHEHUs MOLWUHBL ONMUYECKUX
ceolicme asposoneu. Paccmampueas onmuueckylo moayuHy KaKk He3HaAuYUmenbHulil noKasa-
meb OblaU OnpedeieHvbl CMAMUCMu4ecKue NOKa3amenu, a makice Mecaunble UsMeHeHusl, obl-
JU NOCMPOEHbl KOPELIAYUOHHbIE 3AGUCUMOCIU YIbMPAPUOLEmMO6020 CheKmMpd U OAU3KO20
unppakpacrho2o o6racms MemeopoIOSULECKUX RApPAMempos.

KaroueBsble c10Ba: aspo30iib, 3arpsa3HeHHE aTMOC(Epbl, H3MEPEHUE, CIISKTPBI, ONTHYe-
CKasl TOJILIMHA

3arpsi3HEHUE OKPYXKAIOIIEH CPeJbl BOILJIO B YUCIIO MPUOPUTETHBIX IPO-
0JieM COBpEMEHHOT0 OOIIecTBa U OyAEeT OCTaBaThCS TAaKOBHIM B 0003pHMOM
Oymyiem.

st pa3pabOTKH METOAOB TUCTAHIIMOHHOTO 30HIUPOBAHHS aTMOCHEpHI
IPOMBIIIJICHHBIX TOPOAOB TpeOyeTcs 3HaHUE adPO30JIbHOW ONTUYECKOH TOJI-
MUHBI aTMOCc(epbIT, (A)Hag HUMU.

CHoXHOCTh TpoIeccoB (OPMHUPOBAHUS adPO30JIBHBIX TOJNEH Haj Mpo-
MBIIIJIEHHBIM TOPOJOM, HMX OCOOCHHOCTH, OOYCJIOBJICHHBIC Pa3HOOOpa3zueM
XUMHUYECKOTO COCTaBa, JUCTIEPCHOCTHIO U MUKPOPU3UUECKUMU XaPAKTEPUCTH-
KaMu TpeOyeT MPOBEIACHUS MHOTOYHMCICHHBIX W3MEPEHUH B Pa3iIMUHBIX CIICK-
TPaJbHBIX 30HaX OMTHYECKOTO JHAaIa30Ha.

Abdpo30JBHAs ONITHYECKAs TOJIINHA aTMOC(EPHI HCIIBITHIBACT CYTOYHBIE,
CE30HHBIC U MEXKTOJIOBbIE KOIeOaHusl, CBSI3aHHBIC KaK C €CTECTBEHHBIMHU, TaK U
C aHTPONIOTCHHBIMH (haKTOPAMH.

Han mpoMbIImeHHBIM TOPOIOM a3p030JIbHasi MyTHOCTh aTMOCQEpHI 3a-
BUCHUT KaK OT €CTECTBEHHBIX IIOOAJBHBIX MPOIECCOB M 00beMa MPOMBIIIIJICH-
HBIX BBIOPOCOB, TaK U OT METEOPOJIOTUYECKUX YCIOBHI CIIOCOOCTBYIOLIMX Ha-
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KOIUICHUIO IpUMecel Ui Hao0opoT ouunnienuto atmocheprl. CoBMecTHas MH-
TEpIpeTaIis METEOPOJIOTHUECKUX U CIIEKTPOMETPUIECCKIX JAHHBIX MO3BOJISIET
OLICHUTh M3MEHYHBOCTH a3pPO30JbHOM ONTUYECKOM TOJIIMHBI aTMOC(EpPHI ro-
poJia O BIMSTHUEM JIOKAJIbHBIX METEOPOJIOTUYECKUX YCIIOBUH.

B teuenue mocneaHHMX ECATHIIETUH OBLTM OCYIIECTBIEHBI PazUYHbIC
HAy4YHBIC YKCIIEPUMEHTHI C MCIIOIH30BAHUEM PA3IUYHBIX TUCTAHIIMOHHBIX Me-
TOJOB U 000PYAOBaHUS U C MapajljieIbHbIM MPOBEACHUEM HAa3eMHBIX CTallHO-
HapHBIX U3Mepenui [6,7,8,9,10].

B peanbHOli atmMocdepe MPOMBINIIEHHBIX TOPOJOB a’p030Jib MPUCYTCT-
BYET B BUJC KOMOWHAIIUN PA3IMYHBIX AUCIIEPCHOHHBIX COCTABISIONINX, UMEIO-
HIMX pa3InyHble MUKPOPHU3UUECKHE U ONTHYECKHUE CBOMICTBA. YCTaHOBJIEHBI,
YTO OIMACHBIMH JUIsl 3J0POBbSI JIOJCH SIBISIOTCS a3PO30JH AHTPOIOTEHHOTO
MIPOUCXOXKACHUS, XapaKTepU3yomuecs MaibiM 3((GEeKTUBHBIM JUAMETPOM ad-
PO30JBHBIX YaCTHII, KOTOPbIE 00BIYHO MeHee 2,5 mkm.

HMeHHO Takue MeJNKHE YacTHIIbI, T0JITUE BPEMs HAaXOJSCh B MOJBEIIEH-
HOM COCTOSIHUU B BO3/yX€ JIETKO BIBIXa€MBIX PECITUPATOPHON CHCTEMON Yero-
BEKa, YTO B KOHEUYHOM CUETEe, MOXKET IMPHUBECTU K PA3IUYHBIM 3a00JICBaHUSIIM.
VYkazaHHblii (akTop OmpeenseT BaKHOCTh MPOBEACHHS a3pO30JIbHBIX H3Me-
peHuit aTMoc(epbl KPYIHBIX MTPOMBIIUIEHHBIX TOPO/IOB.

Cmamucmuueckasa Xapaxmepucmuka ammochepHoil aipo3oavHoul
onmuueckou moauwunot T(A)

Adpo30JbHBIC YaCTHUIBI HaJl baky MOTYT OBITh KakK JIOKATHHOTO TEXHO-
TEeHHOT'O MPOUCXOXKACHUSA, TaK U MPUHOCSITCS C OKPYKAIOIIel TopoJ| TEPPUTO-
pun AGLIEPOHCKOTO MOIyOCTPOBa WM CO CTOPOHBI MOps. Paanyc wactur (a),
kod(urmeHT npenoMiaeHuss ux (M)3aBUCUT OT BBICOTHI HaxoxknueHus (h), otT-
HOCHUTEIFHOW BIQXKHOCTH BO3/1yXa, BPEMEHH MpeObIBaHus B aTMochepe U T.1.
Jlnst mpocToThl 0003Ha4YMM KoHIeHTpanuio dactu N(h)cm ™3, monepeunuk
ocnabnenusk (A, m)pynakuuro pacnpeneneHuss dacTuil mo pasmepam f(a, h).
Torna,

7,(1) = [, N(h)dh [, f(a, W)ma*k(4,m) da (1)
N3 ¢opmynsr (1) BUOHO, YTO a’po30JibHAST ONTHYECKAs TOJIIMHA
T,(A)3aBUCHT OT BechbMa pasHOOOpaA3HBIX 10 Xapakrepy (axTopos. Paccmar-
puBas T, (A)KaK cydailHyr0 BEJTMYHHY H3Y4UM €€ CTATUCTUIECKHE CBOWCTRA.
Cpennue 3uHauenus T, (A) u koapduuuent sapuanuu V., (1) Bemuausbl
7,(A1) npusenensl B Ta0. 1.
[Ipy OmMHCaHWU CIEKTPATBHOW ONTHYECKOH TOMIIUHBL T,(A) B atMmo-
cdepHoii ONTUKU TOJIB3YI0TCs (OpMYIIOi AHrCTpemMa
T,(1) =C17“% (2)
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Metoabl U cpeicTBa AJIl OLleHKH
ONTHYECKOM MJIOTHOCTH a3P0o30Jiei

CucremaTuueckre U3MEpEeHHsI a3pO30JIbHOTO 3arpsi3HEHUS] OCYIIECTBIISA-
muck ¢ 1993 roga B nccnenosatenbckoM neHTpe HACA, Ha OCHOBaHUM 4ero
CO3/1aHa MEXJYHapOJHas CETh U3MEPEHUN MapaMeTpoB aTMOC(HEPHOro a’po-
3oim1 AEPOHET.

Hanubie AEPOHET naxonsTcss B CBOOOJHOM JIOCTYII€ M B 3aBUCHMOCTH
oT ()OHOB, UIMEIOT TPU YPOBHS KauecTBa: ypoBeHb 1,0 — omepatuBHbie (1-2 He-
JIeNn), JaHHbIE, TOJyYeHHbIE ¢ MYHKTOB, MOHUTOPUHTA; ypoBeHb 1,5 - mpesBa-
pUTENbHBIC aHHBIC MPOIISANINE KOHTPOIb KayecTBa W (PHILTPAIMIO OT 00-
Ja4YHOCTH; ypoBeHb 2,0 - OKOHUYaTeNbHbIE, Haubosee Hae)KHbIE U KaueCTBEH-
HBIC JJAHHBIE, C CKOPPEKTHUPOBAHHBIE TI0 Pe3yabTaTaM MOBTOPHOM KaIHOPOBKH.

B Hacrosiiee Bpemsi HamOomabImii reorpaduyueckuii oxsar, uHGOpMa-
TUBHOCTH U MPU3HAHUE UMEET II00abHAS MEKIYHAPOIHAS CETh ITYHKTOB MO-
nurtopuara AEPOHET (AerosolRoboticNetwork), co3nannast u nojjaepxuBae-
Mmas [lentpom kocmuueckux mnoneroB uM.l'onmapna (HACA, CIIIA). B 2014
roJly Ha 3TOM CeTH MPOBOAMINCH U3MEPEHUsI Ha BCEX KOHTUHEHTaX 3eMIIH B
380 mynkrax monutopunra. Jlanasie AEPOHET Haxonsrcs B cBOOOJHOM J0C-
Tylle B 3aBUCUMOCTH OT CPOKOB MMEIOT TPHU YPOBHS KauecTBa: ypoBeHb 1.0 —
olepaTUBHBIE; YpOBEHb 1.5 — mpenBaputenbHble; 2.0 — OKOHYATEIbHBIE, HAU-
0oJiee HaJE)KHbBIE U KaUeCTBEHHBIE JJaHHbIC.

AdpO30JbHBIE M3MEPEHUS MPOBOAWIUCH B MPOMEBIILIEHHOM T.Baky c
conaeuHbIM (oTomeTpoM GimelCE-318 (Franse). ®oToMeTp COCTOHUT M3 CEH-
COPHOM TOJIOBKH 3JIEKTPOHHOTO 0JIOKA ¢ MHKPOIPOIECCOPOM, MOTYJIEM Iamsi-
TH, a TaKXKe podoTa.

@DOoTOMETP OCHAIIECH BOCHMbIO HHTEPHEPEHIIMOHHBIMU (PUIIBTPAMH yCTa-
HOBJICHHBIMHM Ha JMCKE Tepe]] IeTeKTOpaMU U BpallaloTcs MpH MOMOIIU Iia-
roBoro apuratens. CeHcopHas TOJIOBKA yMPaBISETCS] a3UMYTAIbHBIM U 3€HUT-
HEIM IIArOBBEIMH JIBUTATEISIMU C TOYHOCTBLIO 0,050. Benenune u ciexenus 3a
ConHIleM OCYIIECTBISETCSI POOOTOM MO YIPABICHUEM MHUKPOIPOIECCOPOB,
KOTOpBIE BBIYUCISIIOT MoyioxkeHne COJIHIIa HO OCHOBE BPEMEHH, JOJITOTHI U
HIUPOTHI MECTA, T]Ie IPOBOASTCS U3MEPEHUSI.

Comneunsnii poromerp Gimel -318 u3mepseT NpsMyr0 COJTHEYHYIO pa-
IUalrio Ha 8 JUIMHAX yNbTpa(HoNIeTOBBIM, BUAMMOrO M ONMKHEro uH(ppa-
KpacHOro crekTpa. Hamu g aHanm3a HCHOJIB30BAJIUCh CPEIHUE YaCOBBIC
3HAUYEHHS TOJIIIMHBI a’p030Js Ha IecTu unHax BojH. 340, 380, 440, 620,
940, 1020 mm. IllupuHa moaockl UHTEPPEPEHITMOHHBIX (PUIBTPOM PA3TUIHO
or 2 nm 10 10 nm. ConHeuyHbIi (HOTOMETP PACIIONOKEH Ha KPHIIIE 31aHUs Je-
BATHATAKHOTO JIOMa B TOPOJICKOM uepTe T. baky, AzepOanxaH.

E = 49°55'11"; 40°2530; h= 20m

[Tocne ycranoBienusi mpuOopa B MyHKT€ MOHUTOPUHTA U3MEPEHUS BBI-

MOJTHSIIOTCS €KETHEBHO (MCKITIOYasi BpeMsl OCAJIKOB) B aBTOMATHYECKOM IIPO-
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rPaMMHO 33JJaHHOM DPEKHMME U3MEPEHHI MPSIMOT0 COJIHEUHOTO HM3IYYeHHS U
SAPKOCTH PACCESIHHOTO U3JTy4EHUSI.

OCHOBHBIE JTaHHBIE U3MEPEHUN TIPSAMON paavalvy MOTY4YaloTCs B CUTya-
usix, korma ComnHIle He 3aKpbITOo 001adHOCThiO. [lo ATOM mpuumHEe ans uc-
KITIOUEHHS JIOKHBIX 3aMEPOB MpU 00pabOTKe MCIONIb3YIOTCS CHEIHalIbHbIE aj-
ropuTMBI (puiIbTpanuu AaHHbIX (“cloudsccening” [9]).

B nammx skcnepuMeHTax LMK u3MepeHuid coctaBui 1 mecsan. Ilocne
4ero mpuOop OTIPABISIETCS HA TEXHUYECKOE 00CTYKUBAHUE.

[Tpu u3mMepeHusax BIUSHUS MOTOJHBIX YCIOBU 00Jiee BCEro CKa3bIBAeTCs
Ha CyTOYHYIO M OE3CYTOYHYIO M3MEHUMBOCTHT,(A). Ilox BIMsHHEM H3MEH-
YUBOCTHU METEOPOJIOTMYECKUX BEIMYUH (MHBEPCUH, JTHEBHON X0JI KOHBEKIIUU U
T.11.) 3HaueHHeE T, (A)B TEUCHHH CYTOK MOKET MEHATHCS B 2-3 pasa.

[Ipu uHBepcHsiX, KOTOPOE OTMEYAETCS MPU OTHOCHUTEILHOM 3aTHUIIbE,
CIOCOOCTBYET HAKOILJICHUIO MpUMeceil B ropojie. MakcuManbHble OTKIIOHEHUS
T4(1) or HOpMBI (Oonmee 50-60%.) HabmrOmaeTCs NpPU CYIIECTBOBAHHHU YC-
TONYMBON cTpaTu(UKAMU B TEYCHUH HECKONBKUX aHEH. CyIecTBEHHOE
YMEHBIIIEHHUE adPO30JIbHOM MYTHOCTH aTMOCQEpBhI CBS3aHO C KOHBEKIHUEH U
BBINA/IEHUEM OCaJIKOB.

BrnusiHue ropoma Ha a’po30ibHOE 3arps3HEHHE aTMochepbl OOHApPYKU-
BaeTCs BO BCE CE30HBI IOJ]a U MPOSBISIOTCS B TOM, YTO 3HAUYEHHUS ONTUYECKOU
TOJIIIMHBI IIPU BETpax C CEBEPHBIM COCTABIAIOLIEH, T.€. CO CTOPOHBI IPO-
MBIIUIEHHBIX palloHOB baky BbIlEe, 4eM Mpu Apyrux HampasieHusx. Ha yka-
3aHHOM HarnpaslieHHd. 3Hadenus T, (A1) mensercs ot 0,02 mo 0,55.

[To ganHBIM dOTOMETpUUYECKUX HM3MEPEHHH 1o «MeTody bydepa» pac-
CUMTHIBAIHCH ONTHYECKAs TOJIIIMHA adp0o30Jsi aTMOchepbl U CyMMapHOE CO-
Jep>KaHUE OCHOBHBIX MAPHUKOBBIX T'a30B.

B cucteme AEPOHET Ha oCcHOBE CIIEKTpaJIbHO —yTIJIOBBIX M3MEpPEHUI
IPSMOTO U PACCESIHHOTO COJTHEYHOTO H3JIydeHHs Kpome T,(A)u Bimarocoep-
)KaHUS B aTMoc(hephl BOCCTAHABIMBAIOT CIEAYIONINE OCHOBHBIE XapaKTepHC-
TUKHU:

- 00BEMHOE pacmpeaeneHre YacTull mo pazmepom B uatepsai 0,05-0,10
mkm, o00bEMHas KOHIIEHTpAIUs, CTAaHIAPTHOE OTKIOHEHHE U A ()EKTUBHBIN
panuyc MEJIKOIUCIEPCHON (paKLuii YaCTHII.

B ocHOBHOM, 3KCTIepUMEHTANIbHBIE JaHHbBIE HE CIEIYIOT OOBIYHO MOHO-
TOHHOM 3aBUCUMOCTH (2), BCEr/la MOKHO HaTH ONTHUMAIbHOE 3HaYEHUE MOKa-
3arens AHTCTpeMa O, €CJIM BBIPOBHATH HAOMIOAEHUS B ocsiX {(nt, u {nA.
3HaveHHE Ol XapaKTepU3yeT CPEIHIOI0 BEIMUYMHY CIEKTPAIbHON NU3MEHUYNBOCTH

74(1) B paccMaTprBaeMOM HHTEPBAJIC XapPaKTEPUCTUKHU O, TAKIKE MPUBE/ICHBI B
Tad. (1).
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Pe3yibTaThl H3MEpEHUI

Tabnuma 1

Mereoposioruueckre JaHHbIE

CHGKTpaHBHLIC JHUarra3oHbl, nm

Tonmuna a3po3oist ,T,(A)

No Hata BETEP
~ | HaOmromeHui t BO3- OTHOCHTEIbHASBIIAK.
n/n (2014) ayx, °C % Hampas- | Ckopocts, | 340 380 440 670 940 1020
fewue | m/e 10 | 1@ | %@ | 1@ | 1@ | 1,®

1 2.X1I-3 18 75 315 5 0,33 0,31 0,28 0,22 0,18 0,15
2 4.XII-2 16 68 0 3 0,41 0,40 0,36 0,42 0,38 0,41
3 6.X11-5 16 67 0 12 0,24 0,36 0,41 0,28 0,32 0,25
4 10.X1I-3 16 72 315 10 0,26 0,41 0,36 0,18 0,24 0,26
5 12.X1I-1 10 76 340 6 0,28 0,38 0,28 0,26 0,08 0,18
6 16.X11-2 12 80 315 5 0,41 0,36 0,24 0,28 0,18 0,16
7 21.X1I-3 8 74 315 15 0,18 0,54 0,44 0,38 0,32 0,21
8 23 XII-2 10 78 45 10 0,25 0,48 0,41 0,31 0,28 0,09
9 24 X1I-3 12 68 45 8 0,32 0,31 0,38 0,26 0,18 0,14
10 | 25.X11-4 8 75 0 6 0,38 0,54 0,42 0,34 0,26 0,22
11 | 26.XII-6 8 75 - 12 0,18 0,36 0,28 0,31 0,24 0,18
12 | 27.XII-3 10 78 - 10 0,22 0,30 0,34 0,29 0,28 0,22
13 | 28.XII-2 10 78 - 5 0,31 0,48 0,32 0,26 0,31 0,28
14 | 29.XII-3 12 68 - 4 0,52 0,56 0,41 0,32 0,29 0,01
15 | 30.XII-3 8 80 - 3 0,52 0,55 0,51 0,28 0,19 0,18
T, 0,31 0,28 0,25 0,21 0,18 0,14
o 0,21 0,19 0,16 0,14 0,12 0,08
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JlaHHBIE ATOW TaONHIIBI JAOT OOIIee MPECTABICHUE O BETUYHHAX T, U
0 U 00 MX W3MEHYUBOCTH. M3-3a HEOOJBIIOTO YKCIO HAOIIOIEHUNA B HUX B
3HAYUTEIBHOH Mepe OTpa3wiIoch U Pa3IndMe METEOPOJIOTMYECKHX YCIIOBHM,
KOTOpble ObulM B paiioHe ropoga. CpenHee 3HaueHHE T, MO BCEM TaHHBIM
6mu3ko u 0,23 3HaYeHUIO0, MPUHATOMY B CTaHAAPTHON MoaenHn atmoceps! [3].

Jlis TOPOJACKUX JaHHBIX OOHapyKeHa 3aMeTHas KOPPEeJSIUs MEXIy
BEITUYMHON T, B yibTpaduoneroBor u ommxHelt UK obmactu. Koaddurment
Koppensiuuu R oka3zancs paBHBIM: ¢ TemmepaTypod Bozayxa — 0,61, ¢ ot-
HOCHUTEJIBHO BIAXHOCTHIO - 0,45. 3aMeTuMm, 4TO ISl HAIIUX JaHHBIX KPUTHYE-
ckue 3HaueHusaR Ha ypoBHe 3HauuMoctu 0,95 pasno 0,34.

[TpuBeeHHbIC BBINIE JaHHBIC MTO3BOJSIOT HAMKMCATh YPABHEHUS perpec-
cud, cBs3biBaronme T,(A;)ct, (A, )mia moboit maper (4;,4;) u3 tab.1. Ipu-
HMMasi B KadecTBE omapHoro 3HauyeHust T,(Ay) B KpacHoit obmactu (Ay =
670 nm), mis A, u A, B ynerpaduoneroBoii obnactu (A; = 340 nm; A, =
380 nm) umeeM (TOBEpPHUTEIbHBIC HHTEPBAIIBI ISl IAPAMETPOB PErPECCUU TIO-
JTy4eHsl ¢ Han&xHocThIo 0,87):

7,(41) = (1,2720,40)7,(44) + (0,02> 0,05), 3)
7,(1;) = (1,1220,20)7,(4,) + (0,01>0,03)

OnpenenumM 3HaueHus napamerpa Amnrcrpema o. CormacHo (¢opmyse
(2) a’po30sbHOE OClIabJieHne 00paTHO MPOMOPIHUOHATEHO HEKOTOPOU CTETIeHU
JUIMHE BOJHBI. A TMOKa3aTeib CTEIEHU O CBSI3aH C MapaMeTPOM pacipeeeHUs
FOnre kak o=b-3. Pacnipenenenue KOure 3anuceiBaor B Buge f(r) = Cr~17°,
Jst roponckux yciosuit 0,68. Kosdpuuunent sapuanuu V;, = 0,54. Vcranos-
JICHO, YTO YBEJIMYECHHE OOIIeH MYTHOCTH aTMoc(epbl OOBIYHO COMPOBOXK-
JaeTcss MoIbEMOM KPHBOW B yIbTpaduoneToBOi o0macTu. DTO NPUBOAUT K
BO3PaCTaHHUIO Ol

Ha pwuc.2 npuenen dactotHbiii rpaduk o mpu Ao=0,1. J[Ba BvIpa-
KEHHBIX MAKCUMYyMa XapaKTePU3YIOT JIBa TUIIA TIOTO/IbI HAJl TOPOJIOM 3HAYCHHE
0=0,55 cootBetrcTBYET T, = 0,24 KOTOPOE MOKHO OTHECTH K CTAaHJAPTHOMY.
3nauenne T, = 1,0 xapakTtepuszyeT 3aMyTHEHHYIO atMmocdepy, 3aech T, =
0,32. YkaszaHHble pa3iMyusi MOXHO OOBSICHUTH METEOPOJOTHUECKUM Iapa-
METPOM, OCHOBHYIO POJIb KOTOPOIl UTPAeT CKOPOCTh BETPa.

CpennekBaapaTuyeckas omuoKa SKCTparnoisaiui (3) cocTaBisieT

Sy =0 AIN1=1 (A, A) » k=1,2

OTtHOocUTENbHAS OLINOKA
0, o
A=—2"—  cocraBiieTr 0kojo 25%.
Ta (ﬂ’k )

HOFpeLHHOCTI/I MEXAY U3MEPEHHBIMU U PAaCCUYUTAHHBIMHU 7, IIOKasaHO

Ha puc.l.
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Puc. 1. Perpeccust Mexy nsmepenusivu (7, ) ¥ paccanTaHHbIMK (T, )
3HaueHusAMH 7, Ha JuMHaX BoiH: a =380 nm, 6 = 440 nm.
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MOSAFODON OLCMO USULU iLO SONAYE SOHORININ ATMOSFERININ
AEROZOL CiRKLONMOLORININ TOYINi

B.M.OZiZOV, S..MOMMODOVA
XULASO
Baki sohori timsalinda Giinos fotometri vasitosilo AERONET sobokosindo aparilmis
Olgmoalor osasinda sonaye morkazlorinds aerozolun optik qalinliginin doyismo xiisusiyyati toyin
edilmisdir. Optik qalinliga tosadiifi komiyyst kimi baxmaqla onun statistik xarakteristikalari,
ayliq doyisikliyi toyin olunmus, spektirli ultrabondvsayi vo yaxin IQ vilaystlorinde meteoroloji
parametrlorls korreksiya slagalori qurulmusdur.
Acar sozlar: aerozol, atmosferin ¢irklonmasi, 6l¢ma optik qalinliq
ASSESSMENT OF THE AEROSOL POLLUTION OF THE ATMOSPHERE
IN INDUSTRIAL CITIES WITH REMOTE METHODS
B.M.AZIZOV, Sh1.MAMMADOVA
SUMMARY
The article evaluates the tendency of changes in atmospheric aerosol optical thickness
based on the measurements obtained in the industrial centers of Baku city using Solar photom-
eter of AERONET network.
Considering the atmospheric aerosol optical thickness as a random quantity, its charac-
teristics, monthly volatility have been studied and correlation dependences between the ultra-
violet and near IR spectra of the meteorological parameters have been established.

Key words: aerosol, pollution of atmosphere, measurement, optice of wide
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Ned Tabiat elmlari seriyast 2016

EKOLOGIiYA
UOT 541.64
EKOLOJI TOMIiZ POLIMER KOMPOZIiSiYA MATERIALLARI

9.Y.MUSAYEVA
Azarbaycan Dovlat Neft va Sonaye Universiteti
adelya_musayeva@mail.ru

Istismardan ¢ixmuis sinlardon xammal kimi istifads etmoklo ekoloji va iqtisadi cohatdon
samoarali kompozisiya materiali alinmisdir. Bu kompozisiya materiallarinin xassalari va doldu-
rucunun dlciisiiniin va migdarimin kompozisiyanin xassalorina tasiri dyranilmisdir. Alinmis
kompozisiya materiallarinin - miixtalif miihitlards istismari tovsiyya olunur.

Acar sozlar: tokrar emal,sin, ED-20, rezin ovuntusu

Hazirda polimer tullantilar1 imumi moisat tullantilarinin toxminon 20% -
ni togkil edir vo bu miqdar durmadan artir. Polimer tullantilarinin tokrar emali
aktual problemlordondir.

Avtomobillorin siiratlo artdigi bir zamanda istismardan ¢ixmis sinlorin
tokrar emali, utilizasiyasi ekoloji vo iqtisadi cohotdon miihiim ohomiyyot kosb
edir. Bu ciir sinlor xirdalanaraq, miixtalif 6l¢iilii hissaciklor kimi yeni torkibli
kompozit materiallar1 almaq ii¢lin ucuz xammal bazasina ¢evrilir (1,2).

Sinlor miixtalif tisullarla tokrar emal olunur, bunlardan an asaslar1 1-ci
sokildo gostorilmisdir

Xirdalanma doaracasindon asilt olaraq istismardan ¢ixmis sinlorin istifado
saholori ¢ox genisdir. Hissociklorinin 6l¢iisii 0.5-1mm olan rezin ovuntusu dam
ortiiylinda hidroizolyasiya materiali kimi, ol¢iisii 1-2 mm olan hissacikler id-
man vo usaq meydancalar iigiin yer ortiiklori kimi, 2-3 mm-lik hissociklor id-
man mamulatlarinin hazirlanmasinda doldurucu kimi, 3-5 mm hissaciklor boks
alcoklarinin hazirlanmasinda va tibbi bloklarin doldurulmasinda istifads edilir.

Todgiqat iginin mogsadi tokrar emal olunmus sinlordon xammal kimi
istifado etmoklo maya doyori asagi olan kompozisiya materiallarinin alinmasi
vo bununla da ekoloji problemlari gismon hall etmokdir (3, 4, 5, 6).

Kompozisiya materiallarinin alinmasinda rezin ovuntusu (RO) vo palid
agacinin yonqarindan (PY) doldurucu kimi, ED-20 markali epoksid oliqgome-
ridon alagolondirici kimi (ED-20), polietilenpoliamin barkidici kimi (PEPA) vo
asetondan holledici kimi istifado edilmisdir (cadval 1).
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Alinan kompozisiyanin xassolori dyronilmisdir vo naticolori codval 2, 3

vo 4-do gostorilmisdir.

Sinlorin asag [ Sinlorin ozonla emah

temperaturda

emal
[ Sinlorin yandirilmagla

utilizasiyasi

—

Sinlarin yiiksok
tazyiq altinda emall

Sinlorin halledicilorda hall
etmaklo utilizasiyasi

Sok.1. Sinlorin tokrar emalinin asas iisullar

Kompozisiya materiali 18-20 ° C temperaturda 5 MPa tozyiq altinda dol-
durucu hissaciklorini preslomoklo hazirlanir. ©vvalco doldurucular qarisdirilir
va lazim olduqda miivafiq pigment slava olunur. Sonraki marhalada epoksid
oligomerinin 6zliilityiinii azaltmaq ii¢lin o, su hamaminda 50-60 °C qizdirilr,
sonra oligomers holledici vo borkidici olava edilorok qarisdirilir. Hazirlanmis
doldurucular oligomer qarisigia olavo edilir vo yaxsica qarigdirilir. Hazir-
lanmis qarisiq metal galiblors yerlagdirilorak pres altinda bir giin saxlanilir vo
ya barkima prosesini tezlogsdirmok ii¢iin 40 ° C temperaturda 1 saat saxlanilir.

Cadval 1
Rezin ovuntusu asasinda hazirlanmis kompozisiyalarin tarkibi, k. h.
Niimunalor ED-20 RO PY Aseton PEPA
I 20 75 - - 5
11 20 65 - 10 5
11 25 30 30 10 5
1\ 35 30 20 10 5
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Cadval 2
Rezin ovuntusu asasinda alinmis kompozisiyalarin xarakteristikasi

Kompozitds rezinin Penetrasiya Yumsalma Kovraklik
miqdari, k.% 25°C, mm temperaturu, °C temperaturu, °C
10 10,7 42,2 -30,1
25 10,3 45,5 -25,3
30 10,6 47,5 -32,7
40 11,2 45,0 -30,3

Kompozisiyanin xassoalori doldurucunun miqdarindan asili olaraq doyisir.
Rezin ovuntusu vo palid yongarinin kompozisiyada miqdar1 60 k.h. oldugda
onun xassolori daha yiiksok olur.

Doldurucunun miqdar1 10 k.h. oldugda penetrasiya 25°C temperaturda
10,7 mm olmusdur, migdar 40 k.h. oldugda bu gostorici homin goraitdo - 11.2
mm olmusdur.Yumsalma temperaturu doldurucunun 30 k.h miqdarinda -
47,50C olur, 10 k.h migdarinda bu gostorici — 42,20C olmusdur. Kovraklik tem-
peraturunun giymoti do 30 k.h doldurucu gbtiirdiikde -32,7°C, 25 k.h.- (-
253)°C, 10 vo 40 kh miqdarinda uygun olaraq (-30,1)°C vo (-30,3)°C
olmusdur (cadval 2).

Kompozisiyanin fiziki-mexaniki xassolori do doldurucunun migdarindan
asilt olaraq dayisir. Bels ki, doldurucunun 60 k.h. miqdarinda ayilmods moh-
komlik 3,1 MPa, sixilmada mohkomlik 12,6 MPa olmusdur (cadval 3.)

Torkibinds 50, 60, 65 vo 70 k.h doldurucu olan kompozisiyalarin 24 vo
96 saatda suyadavamliligi hom ¢okiyo gors, hom do hocmo goro dyronilmisdir.
4-cii codvaldon goriindiiyli kimi doldurucunun miqdari vo suda saxlama miid-
doti artdigca kompozisiyanin suudmasi da ¢oxalir. Doldurucunun miqdar1 70
k.h. oldugda qalinliga gore sismo 24 saatda- 5,8 %, 96 saatda -27 % olmusdur,
cokiyo gora su udmast hamin torkibds va saatlarda uygun olaraq 20% va 45,2%
olmusdur. Bu da palid ovuntusunun hidroskopikliyi ilo izah olunur.

Cadval 3
Kompozisiyanin fiziki -mexaniki xassalorinin
doldurucunun miqdarimnin asihilig
Doldurucunun miqdart, kiitlo Sixlig G,y MPa Gsix. Mpa

% kq/m’

50 628 1,7 47
60 760 3,1 12,6
65 540 0,4 3,1
70 470 0,2 1,6
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Cadval 4
Kompozisiyanin suyadavamliligina doldurucunun miqdarinin tasiri

Doldurucunun miqdari. Sismosi Su udmasi
kiitlo % qalinliga goro, % cokiyo gora,%
24 saatdan 96 saatdan 24 saatdan 96 saatdan

sonra sonra sonra sonra
50 1,2 33 3,35 7,56
60 1,9 6,5 7.00 12,9
65 2,4 9,0 10,7 17,4
70 5,8 27,0 20,0 45,2

Doldurucunun optimal migdarinin 60 k.h gétiiriilmasi miioyyon olunmus-
dur. Bu miqdarda kompozisiyanin qalinliga gors sismasinin qiymoti 24 saatda-
1,9%, 96 saatda -6,5%, ¢okiyo goro su udma homin miqdarda 24 saatda-7,0%,
96 saatda -12,9% olmusdur.

Alinmis kompozisiyalar doldurucu hissociklorinin 6lciisiindon asili olaraq
miixtalif sahalords istifads oluna bilar.

Rezin ovuntusu oasasinda alinmis kompozisiyalarin iistiinliiklori bunlardir:
elastiklik, mohkomlik, sasi udmaq qabiliyyati, zorboyo davamliliq, cirilmaya
vo oyilmoys qarsi davamliliq, +40- -35°C temperatur intervalina davamliliq,
ultrabondvsoayi siialarin tosirino davamlilig, yeyilmaya davamliliqdir.Ortiik ma-
terial1 idman meydangalarinda idmangilar1 zodo almagdan qoruyur, bu ciir or-
tiik iizorindo su y1gilib qalmur, 6rtiik tizorino xotlor asan ¢okilir, asan tomir olu-
nur, pillokonlordo qarli-yagisli havada siirlismo tohliikosini aradan qaldirir, in-
sanlar vo heyvanlar iiclin zoharli deyil vo bioliji tohliikasizdir, genis ¢esiddo
ronglorlo asan boyamagq olar.

Doldurulmus kompozisiyalar, baglarda, idman vo usaq meydangalarinda
yer Ortliklorinin vo onlarin bardiirlorinin alinmasinda istifado oluna bilor. Alin-
mi1s kompozisiya materiallarinin miixtolif miihitlordo istismari tovsiyya olunur.
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IKOJIOI'NYECKH YU CTBIE ITIOJIUMEPHBIE
KOMIO3UIINOHHBIE MATEPHUAJIBI

A JIO.MYCAEBA
PE3IOME
C uCcronp30BaHWEM SKCIUTYaTAMOHHBIX INHH KaK CBIPbE, ITONYYEHBI AKOIOTHUECKH
YHUCTBIE M 3KOHOMHYECKH 3((EKTHBHBIE KOMIIO3MIMOHHBIE MaTepHanbl. M3ydeHsl (HU3HKO-
MEXaHHYECKHE CBOICTBA 3THX KOMIO3WIIMOHHBIX MaTEpHAJIOB M BIHMSHUE pa3Mepa U COJIep-
JKaHWS HAMIOJHUTEIEH Ha 3TH CBOMCTBA KOMIIO3MIMI. PekoMeHIyeTcs MCIosb30BaHHUE TOIY-

YEHHBIX KOMIIO3UITUOHHBIX MAaTE€PHUAJIOB B PA3JIMYHBIX YCIIOBUAX OKCILTyaTalluu.

KawueBble c1oBa: BropuyHas nepepadoTka, muHsl, JJ1-20, pe3uHoBas KPOIKa

ENVIROMENTALLY CLEAN POLYMER COMPOSITE MATERIALS
A.Y.MUSAYEVA
SUMMARY

Ecologically clean and economically cost effective composite materials were received
using exploitation tires as raw materials. Physico-mechanical properties of the composite
materials and the effect of the size and content of these fillers on the properties of the com-
positions were studied. We recommend the use of composite materials obtained under various
operating conditions.

Key words: recycling, tyres, ED-20, rubber crumb

Redaksiyaya daxil oldu: 07.01.2017-ci il
Capa imzalandi: 10.03.2017-ci il
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