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Ag(l) with 1- [2- (allylamino) -1-methylethyl] thiocarbamide the rapid reacts to form
brownish-yellow complex and also it to form to form brownish complexes in presence of the
phenanthroline(Phen)and a,a’ - dipyridine (o,a’ -dip). The absorption spectra of the Ag (I)-
AMTICsystem is a curve with the maximum absorbance at 460 nm and molar absorption
coefficient of 1.810° | mol™* cm™™. The absorption spectra of the Ag(l)-AMTIC- Phen and
Ag(1)-AMTIC- a,a'-dip systems is a curve with the maximum absorbances at 476 nm and 473
nm and molar absorption coefficients of 2.53:10% I mol™* cm ! and 2.3810* | mol™* cm™?,
respectively. The absorbance was linear for 0.234-2.31mkg ml * of Ag (1) in the Ag(l)- AMTIC
system and 0.168-2.242 mkg ml * and 0.176-2.232 mkg ml* of Ag (1) in the Ag(l)-AMTIC-
Phen and Ag(l)-AMTIC- a,a-dipsystems, respectively. The proposed methods was successfully
used in the determination of Ag(l) in several synthetic mixtures. The relative standard
deviation (n = 5) was 0%-2.0%, for Ag(l), indicating that this methods are highly precise and
reproducible. The results obtained agree well with synthetic mixture samples analyzed by
inductively coupled plasma optical emission spectrometry(ICP-OES).

Keywords: spectrophotometric, Ag(I), determination,1-[2-(allylamino)-1-methylethyl]
thiocarbamide, phenanthroline and o,a’ - dipyridine

Introduction

Silver is a useful element in many respects, other than in currency and
as an investment medium, silver is used in solar panels, water filtration, je-
wellery, ornaments, high-value tableware,soils,natural and waste waters, rocks,
pharmaceutical preparations in photographic materials and utensils, in electri-
cal contacts and conductors, in specialized mirrors, window coatings, in cataly-
sis of chemical reactions, as a colorant in stained glass and in specialised con-
fectionery [1]. Thus, separation, preconcentration and determination of silver
ion is of increasing interest.



Although many sophisticated techniques, such as electrothermal AAS
[2-3], flame AAS[4-5], graphite furnace AAS[6], liquid chromatography[7],
electrophoresis[8] are available for the determination of silver at trace levels in
numerous complex materials.

Factors such as the low cost of instrument, technical know-how, con-
sumable and costly maintenance of technique restrict the wider applicability of
these techniques, particularly in laboratories with limited budget in developing
countries and for field work lack of any requirement for consumables and al-
most no maintenance, have caused extraction-spectrophotometric methods to
remain a popular technique.

In the literaturs wide variety of spectrophotometric methods for deter-
mination of Ag(I) have been reported, each chromogenic system has its advan-
tages and disadvantages with respect to sensitivity, selectivity and convenience
[8-13]. Many reagents used in photometric methods for the determination of
silver contain sulfur in the molecule.Therefore, the synthesis of new sulfur con-
tent of organic reagents, the study of their complexation with Ag (I) is an ur-
gent task. In this work, a reagent 1- [2- (allylamino) -1-methylethyl] thiocarba-
mide (AMTIC) was synthesized according to the method of [14] and a color
reaction of AMTICwith Ag(I) in aqueous and in the presence of the phenan-
throline (Phen) and a,0” - dipyridine was carefully studied. The aim of present
study is to develop a simpler spectrophotometric method for the trace determi-
nation of silver(l) with AMTICand in the presence of phenanthroline and o,a’ -
dipyridine solutions.

Experimental Section

Instrumentation

The absorbance of solutions was measured with a Perkin Elmer (United
States) (Model: Lambda-40) double-beam UV/VIS spectrophotometer and with
a KFK-2 photoelectrocolorimeter (Russia), with 1 cm matched quartz cells.
The pH values of solutions was controlled on the ionomer [-121 with glass
electrode customized by standart bufer solutions.

A Perkin Elmer (United States) (Model: Optima-2100DV) Inductively
Coupled Plasma Optical Emission Spectrometer (ICP-OES) was used for
comparing the results.

Chemicals and Reagents

All of the chemicals used were of analytical reagent grade or the highest
purity available. Distilled deionized water, which is non-absorbent under ultra-
violet radiation, was used throughout. Glass vessels were cleaned by soaking in
acidified solution of KMnQOy4 or K,Cr,07 followed by washing with concentra-
ted HNOj; and rinsed several times with deionized water. Stock solutions and
environmental water samples (1000 ml each) were kept in polypropylene bott-
les containing 1ml of concentrated HNOj;. More rigorous contamination control



was applied when the silver(I) levels in the specimens were low.

Standard silver solution (1x107 M)

A stock solution 1x102 M, 100 ml of silver (I) was prepared by dissol-
ving 0.1575 g of silver nitratein 100 ml of distilled deionized water and added
0.1 ml con. HNO3 . The working standard of silver solution was prepared by
suitable dilutions of this stock solution.

1- [2- (allylamino) -1-methylethyl] thiocarbamide

The 1- [2- (allylamino) -1-methylethyl] thiocarbamidereagent was syn-
thesized according to the method of [14]. The NMR spectroscopic data of 1-
[2- (allylamino) -1-methylethyl] thiocarbamide: 'H NMR spektrum: (CCL,,
6.m.h) 9.48;(2H,NH,), 7.21d(1H, NH), 3.22m(2H,CH;), 2.0lm (1H, NH),
2.64-2.89 d(2H,CH,), 1.50-3.03 m (1H,CH), 1.10 s (3H,CHs3), 1.10 s (3H,,
CH3), 5.15 m (1H-C-N- sis), 5.17m (1H;-C-N-trans), 5.83 m (IH-C-N). "*C
NMR Spektrum: 186, 52.0, 53.7, 55.5, 116.2, 134.2, 184.7.

The solution of 1- [2- (allylamino) -1-methylethyl] thiocarbamidereagent
was prepared by dissolving the requisite amount of AMTICin a known volume
of ethanol. More dilute solution of the reagent was prepared as required.

Phenanthroline (Phen )and a,0’ - dipyridine (a,0’ - dip)

1-10” Msolutions of phenanthroline and a,a’ - dipyridine was preparing
by dissolving the requisite amounts of these substancies in distilled water and
ethanol(1:1).

Aqueous ammonia solution

A 100 ml solution of aqueous ammonia was prepared by diluting 10 ml
of concentrated NH; (28%—-30%) ACS grade with distilled water. The solution
was stored in a glass bottle.

EDTA solution

A 100 ml stock solution of EDTA (0.1% w/v) was prepared by dissolving
128 mg of ethylenediaminetetraacetic acid, disodium salt dehydrate in 100 ml
distilled water.

Other solutions

Solutions of a large number of inorganic ions and complexing agents
were prepared from their grade, or equivalent grade, water soluble salts.

RESULTS AND DISCUSSION

Ag(I) with 1- [2- (allylamino) -1-methylethyl] thiocarbamidethe rapid
reactsto form brownish-yellow complex and also it to form brownish com-
plexes in presence of phenanthroline and a,a’ - dipyridine solutions.

Absorption spectra

The absorption spectra of the Ag (III)- AMTIC is a curve with the max-
imum absorbance at 460 nm and an average molar absorption coefficient of
1.810% 1 mol™" e¢m™ in aqueous media. The absorption spectra of the Ag(I)-
AMTIC- Phen and Ag(I)-AMTIC- a,0’-dipsystems is a curve with the maxi-
mum absorbances at 476 nm and 473 nm and average molar absorption coeffi-



cients of 2.5310* I mol™! cm ' and 2.3810* I mol ! cm™' in micellar media,
respectively (Figure 1).

A
1,00

0,8-
0,6

04 1

0,2

360 400 440 480 520 560 A, nm

Fig.1. Absorption spectra of Ag(I)- AMTIC(1),
Ag(I)-AMTIC-a,0'-dip (2) and Ag(I)-AMTIC- Phen(3).

Effect of acidity. Of the various pH 0-12 studied, pH 5,0-6,0 found to be
the best acid for the Ag(I)- AMTIC system and pH 4,0-5,0 found to be the best
acid for the Ag(I)-AMTIC- Phen and Ag(I)-AMTIC-o,a'-dipsystemsat room
temperature (25i5)0C. The absorbance of the reagent solution and the all
systems depends on the medium pH; therefore, the absorption spectra are
studied relative to a blank experiment against the background of control
experiment (R and R+X), which was prepared in the same conditions.

Effect of time. The reaction is fast. Constant maximum absorbance was
obtained after 10 min for Ag (III)-AMTICsystem in aqueous media and 5 min
for Ag(I)-AMTIC- Phen and Ag(I)-AMTIC- o,0'-dipsystems in micellar media,
respectively. The reaction is fast. There were dilution to volume of systems at
room temperature (25+5)°C and remained strictly unaltered for 24 h.

Effect of temperature. The absorbance at different temperatures, 0—
80°C, of a 25 ml solution of all systems was measured according to the
standard procedure. The absorbance was found to be strictly unaltered through-
out the temperature range of 10-40°C. Therefore, all measurements were
performed at room temperature (25 +5)°C.

Stoichiometry. The component ratio in the complexes was found using
the isomolar series method, the relative yield method by Starik and Barbanel
and the equilibrium shift method . All the methods showed that the component
ratio were 1:2 in the Ag(I)- AMTIC system and 1:2:2 in the Ag(I)- AMTIC-
Phen and Ag(I)-AMTIC- a,a'-dipsystems. The number of protons displaced
upon complexation was determined by the Astakhovs method, and the indi-



cated component ratio in the complexes was confirmed.

Effect of the reagent andphenanthroline and a,a’ - dipyridine con-
centration. Different molar excesses of AMTICand phenanthroline and a,a' -
dipyridine were added to a fixed Ag(I) concentration and the absorbance was
measured according to the standard procedure. It was observed that a 1 mkg/ml
of silver metal (optical path 1 cm in length), the reagent and phenanthroline
and a,0’ - dipyridinemolar ratios produced a constant absorbance of Ag(I)-
AMTIC-Phen and Ag(I)-AMTIC- o,a'-dipsystems. For all subsequent meas-
urements, 2 ml of 2-10* M AMTICreagent and 4ml of 2:10™* M phenanthroline

and a,0’ - dipyridinewas added.

Table 1
Selected analytical parameters obtained by optimization experiments
Selected value
Studied Ag(D)- | Ag()-AMTIC- | Ag(I)-AMTIC-
Parameters range AMTIC Phen a,0' - dip
Wavelength,A . (nm) 200-800 460 476 473
Wavelength ,A,,(nm) - 440 440 440
pH 0-12 5.6 4-5 4-5
Time , h 1 -24h 5-10 min 5-6 min. 5-6 min.
Temperature ,°C 0-80°C 25+5°C 25+5°C 25+5°C
Ag(l): AMTIC:X 1:10- 10:1 1:2 1:2:2 1:2:2
Molar absorption coefficient , | - 1.82x10° 2.53x10° 2.38x10°
mol” ecm™
Linear range, mkg ml” 0.01-10 0.234-2.31 0.168-2.242 0.176-2.232
1gB - 9.28 12.37 11.78
Sandell's sensitivity ,mkg cm™ 0.1-10 7 5 5
Relative Standard 0-5 0-2 0-2 0-2

Analytical performance of the methods

Calibration curve

The effect of metal concentration was studied over 0.01-100 mkg m 17/,
distributed in four different sets (0.01-0.1, 0.1-1, 1-10 mkg ml™") for con-
venience of the measurement. The absorbance was linear for 0.234-2.31mkg
ml™' of Ag (I) in the Ag(I)- AMTIC system and 0.168-2.242 mkg ml™' and
0.176-2.232 mkg ml™" of Ag (I) in the Ag(I)-AMTIC- Phen and Ag(I)-
AMTIC- a,0/-dipsystems, respectively. From the slope of the calibration graph
the average molar absorption coefficient was found to be 1.810* 1 mol™
for Ag(I)- AMTIC system and 2.53:10* I mol™' cm ™' and 2.38'10% 1 mol™ 1 !
in the Ag(I)-AMTIC- Phen and Ag(I)-AMTIC- a,a’-dipsystems, respectively.
The selected analytical parameters obtained with the optimization experiments
are summarized in Table 1.

Precision and accuracy

The precision of the present method was evaluated by determining diffe-
rent concentrations of Ag (each analyzed at least five times). The relative stan-
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dard deviation (n = 5) was 0%—2.0%, for 0.1-8 mkg of Ag(I), indicating that this
method is highly precise and reproducible. The Sandell’s sensitivity for Ag(I) were
found to be 6 mkg cm™ in Ag(I)- AMTIC system and Smkg cm?, 6 mkg cm™ in
the Ag(I)-AMTIC- Phen andAg(I)-AMTIC- a,0'-dipsystems, respectively.

Effect of foreign Ions

The effect of foreign ions oncomplexation of Ag (I) with AMTIC in the
absence and in the presence of third components.It was found that in the
presence of third partiesthe selectivity of the reactions of complexeducation in-
creases significantly (Table 2): these reagents are more selective forspectro-
photometric determination of nickelfor Ag (I) in comparison with the reagents
knownfrom literature [12].The effect of cations, anions and complexing agents
on the determination of only 1 mkg ml" of Ag(I) was studied. The criterion for
interference was an absorbance value varying by more than 5% from the
expected value for Ag(I) alone. The results are given in Table 2.

Table 2
Tolerance limits of foreign ions, tolerance ratio [Species(x)]/Ag (w/w)

Species x Ag(D)- Ag(I)-AMTIC- Ag(I)-AMTIC- [12]
AMTIC Phen a,0 - dip

Na(l) 230 305 280 100
K(I) 230 310 280 100
Mg(Il) 280 360 340 100
Ca(Il) 280 360 340 20
Cr(111) 265 350 350 200
Fe(11I) 70 90 90 25
Cu(I) 90 110 105 50
Cd(ID) 210 300 290 50
He(II) 220 325 310 50
Mo(II) 220 295 290 100
Co(1II) 270 350 340 100
Zn(I0) 245 290 290 10
Be(11I) 210 270 270 50
Sn(1V) 85 140 135 10
Mn(II) 235 305 300 100
V(V) 70 120 105 10
Pb(Il) 70 110 110 10
Ta(IV) 220 270 270 100
Ni(II) 110 150 130 100
Pb(II) 205 240 225 100
Cr 760 80 80 20
HCO; 290 370 360 100
02042' 250 280 280 100
EDTA 1500 1700 1700 1000
C4H,Os 1900 1300 1300 1000
CH;COO 60 80 80 1000
HP042' 150 180 170 20
CN 120 140 140 50
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Applications

The Ag(I)-AMTIC-a,0/-dipsystem was successfully applied to the deter-
mination of Ag (I) in a series of synthetic mixtures of various compositions
(Table 3).

Table 3
Determination of Ag(I)in synthetic mixtures
Proposed method ICP-OES
Sample Composition of Ag()mkg/ml | Recovery £ | Ag(I)mkg/ml | Recovery
mixture (mkqg/ml) Added T Found® sb(%) Found + 5(%)
A | Ag 1.5 1.51 101£0.2 1.50 100 £0.2
2.0 2.02 102+0.2 2.01 101 £0.2
B Asin A + 1.5 1.52 102+0.3 1.51 101 £0.3
Cu®’(25)+ Fe*'(25) | 2.0 2.04 104+0.2 2.02 102 £0.2
C As in B+Mg* 1.5 0.51 101 £0.4 0.52 102+0.4
(25)+Co>" (25) 2.0 2.03 | 103+0.2 2.02 102 £0.2
D Asin C +Cr 1.5 1.48 97+0.3 1.49 97+0.3
(25)+Ca*" (25) 2.0 2.02 102 0.2 2.01 101 £0.2
E AsinD 1.5 1.49 98+0.2 1.495 99 +0.1
+K'(25)+Hg,>" (25) | 2.0 2.02 102+0.1 | 2.025 101 0.1

*Average of five analysis of each sample
°The measure of precision is the standard deviation (s).

Determination of Ag (III) in synthetic mixtures

Several synthetic mixtures of varying compositions containing Ag (I) and
diverse ions of known concentrations were determined by the present method
using EDTA as a masking agent; and the results were found to be highly repro-
ducible. The results of synthetic mixtures analyses by the spectrophotometric
method were found to be in excellent agreement with those obtained by ICP-
OES. The results are given in Table 3. Accurate recoveries were achieved in all
solutions.

General Procedure

To synthetic mixtures samples of varying compositions containing 1-2
mkg ml™ Ag (I) in 25 ml volumetric flask was mixed with 2 ml of 210 M
AMTICreagent solution and 4ml of 2:10a,a’-dipsolution followed by the
addition of 5 ml stock solution of EDTA (0.1% w/v). The mixture was diluted
up to the mark with pH 5 buffer solutions. After 5 min the absorbance was
measured at 440 nm against a corresponding reagent blank. The Silver (I) con-
tent in the synthetic mixtures sample was determined using a concurrently pre-
pared calibration graph.

Conclusion

In the present work, a simple, rapid, sensitive and selective methods was
developed for the determination of Ag(l)) in difficult sample matrices. There-
fore, this methods will be successfully applied to the monitoring of trace
amounts of Ag(I) in industrial and natural samples.
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YENIi SADO SPEKTROFOTOMETRIK USULLARLA GUMUSUN (I)
1- [2- (ALILAMINO) -1-METILETIiL] TIOKARBOMID iLO TOYIiNi

P.R.MOMMODOV, T.0.CAVADZADO, 9.R.SUCAYEV, F.M.CIRAQOV
XULASO

Gumiis (I) 1- [2- (alilamino) -1-metiletil] tiokarbomid (AMTIC) ilo siiratlo reaksiyaya

girorok gohvayi-sar1 rongli kompleks omologatirir vo homginin fenantrolin vo a, a ' - dipiridin
istirakinda iso gohvayi rongli komplekslor omolo gotirir. Ag (I)- AMTIC sisteminin isiq udma
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spektrindo maksimum 460 nm daga uzunlugunda miisahido olunurvo molyar udma omsallt
1.82:10* I mol™" sm™" boraboardir. Ag(I)-AMTIC- Phen vo Ag(I)-AMTIC- a,0/-dipsistemlarinin
istiq udma spektrlorindo maksimumlar 476 nm vo 473 nm dalga uzunluglarinda miisahido
olunur vo molyar udma omsallar1 iso uygun olaraq 2.53'10* 1 mol™' ¢cm™' and 2.3810* 1 mol™
sm ' giymotlor alir. Optiki sixhigin xttiliyi Ag (I) ii¢iin 0.234-2.31 mkg ml™' miqdar interva-
linda Ag (IIT)- AMTIC sistemindo vo 0.168-2.242 mkg ml 've 0.176-2.232 mkg ml™"" miqdar
intervallarinda iso uygun olaraq Ag(I)-AMTIC- Phen vo Ag(I)-AMTIC-a,0'-dipsistemlorindo
miisahido olur. Toklif olunan metodikalar giimiistin(I) bir neco sintetik qarisiqlarda toyinindo
ugurla totbiq olunmusdu. Nisbi standart kenara ¢ixma Ag (I) tayini liglin 0% -2.0% olmagi, bu
iisullarin yiiksok doqigliyinin va tokrarliginin oldugunu gdstorir. Alinan naticolor induktiv ola-
goli plazma optik emissiya spektrometriyasi (ICP-OES) iisulu ilo sintetik qarisiq niimunslorin
analizinin naticalori ilo miiqayiso edilmisdi.

Acar sozlor: spektrofotometrik, Ag (I), toyin, 1- [2- (alilamino) -1-metiletil] tiokarba-
mid, fenantrolin vo a, a. ' - dipiridin.

HOBBIE TPOCTBIE CHEKTPO®OTOMETPUYECKHUE METO/bI
JUIAA ONPEAEJTEHUE CJIEJOBBIX KOJITMYECTB CEPEBPA (I)
C UCITOJIb30BAHUEM 1- [2- (AJUVIMWVIAMUHO) -1-METWJIETWJI] THOKAPBAMMJIA

II.P.MAMEJOB, T.A.IXKABAJ3AJE, A.P.CYJKAEB, ®.M.YNPAT'OB
PE3IOME

Cepebpa (I) ¢ 1- [2- (ammmnamMuHO) -1-MeTHIAITUII| THOKapOaMHUIOM OBICTPO pearupyeT
¢ 00pa3oBaHHEM KOPUIHEBATO-KEITOI0 KOMIUIEKCa, a TaKXkKe C 00pa30BaHUEM KOPUIHEBATHIX
KOMIUIEKCOB B npucyTcTBuM (enantponuna (Phen) u o, o' - nunupuaus (o, o ' -aun). Criek-
Tpb! ornomeHus cucteMsl Ag (I) - AMTIC npeacraBisioT co60ii KPUBYIO ¢ MAaKCHMAaIbHBIM
norsomenueM npu 460 HM ¥ MOIAPHBIM Kod(duiuenTom noromenns 1,8 - 10% 1 moms ' em
~!. Cnexrtpsr nornomenus cuctem Ag (I) ~AMTIC-Phen u Ag (I) ~-AMTIC - «, o-aun mpen-
CTaBIISIOT COOON KPUBYIO C MAKCHMAIBHBIMA 3HAYCHUSAMU MOTIIOMICHUS TIpu 476 HM 1 473 HM
¥ MOIAPHBIME Koddduimentamu normomenns 2,53 - 10* 1. moms™ ev™ 1 2.38.10* 1 moms™ e
! cooTBeTCTBEHHO. IMornomenue 6put0 MHHEHHBIM T 0,234-2,31 Mir / M1 Ag (I) B cucteme
Ag (I) - AMTIC u 0,168-2,242 mxr / M u 0,176-2,232 mxr / Mt Ag (I) B cucteme Ag (I). (I) -
AMTIC- Phen u Ag (I) -AMTIC- 0, o/-qurncucTeMbl COOTBETCTBEHHO. [Ipe/uioyxKeHHbIE METO-
I OBUTH YCIICIIHO MCIOJB30BaHBI Ipu ompeneneHud Ag (I) B HECKOIBKHX CHHTETHYECKHUX
cmecax. OTHOCHUTENBHOE CTaHAapTHOE OTKIOHeHHe (n = 5) coctaBmsuio 0% —2,0% mis Ag (I),
YTO YKa3bIBaeT HAa BBICOKYIO TOYHOCTb M BOCIIPOM3BOJUMOCTH 3THX MeToA0B. [losyueHHBIE
pe3yIabTaThl XOPOIIO COTIACYIOTCS C 00pa3lilaMH CHHTETHYECKHX CMEcei, MpoaHaTu3upOBaH-
HBIMH METOJIOM OITHYECKOH 3MHCCHOHHOH CIIEKTPOMETPHH C MHAYKTHBHO CBS3aHHOM IUIa3-
Mmotii (ICP-OES).

KuaroueBbie cioBa: cnekrpodortomerpuueckuii, Ag (I), onpenencuue, 1- [2- (ammuna-
MHHO) -1-MeTHIITHII| THOKapOaMua, ()EHAHTPOJIMH U 0O, O ' - AUITHPHIUH.
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B unmepsane memnepamyp 250-400 °C usyueno enusmue konyenmpayuu namwmana
Hakuciommuvle, mexcmypuvle kamanumuyeckue ceovucmea HZSM-56 peaxyuu oucnponopyuo-
HUPOBAHA dSMUNOEH301d.

Ha ocnosanuu oOannvix memooos penmeencmpykmyproeo auanuza, BET u HUK-
CHeKmMpOCKONUU, NOKA3AHO YMO npu yeeaudyeHuu Konyenmpayuu ianmana éHZSM-5 ¢ 1,0 oo
7,0 mac% xkpucmaniuyeckas cmpykmypa yeoiuma COXpaHsemcs, Ho 8 pesyivmame Moougu-
Kayuu yMeHbulaemcs niowjaob NOBEPXHOCHU U 00beM Nop yeoaumd, a maxdice npoucxooum
nepepacnpeodenieHue KUCIOMHbIX YEHMpPOos. Yeenuuenue cooepicanusi JIAHMAHA 8 yeoaume
npugoOUmM K YMEHbUICHUIO KOHYEHMpayuu CuibHovlx bpeHcmeoockux Kuciomuwix yenmpos,
yeenuueHue KOHYeHmpayuy KUCIOmMHbIX yeHmpos Jlorouca cpedHel cuibl U CHUICEHUIO COOM-
nouwtenusi B/L-yenmpos ¢ 3,42 0o 0,23. Maxcumanvhwiii 2¢ppexm modupuyuposanus docmuea-
emcs npu cooepxcanuu 5,0 mac.% nanmana: cenrekmugHocms no N-OUdIMUIOEH30I) COCMAasis-
em 70,5% npu xonsepcuu smunbensona paenom 21,7 %.

KiroueBble cioBa: JlucnponopuroHupoBanue, Tiinoen3on, HZSM-5, nanran, mo-
TUUIIpOBaHHE, CEICKTUBHOCTD

AJnKuIapoMaTHUECKHUE YIIIEBOAOPObI SIBISIETCS LIEHHBIMU MPOYKTaAMH
HedpTexummuuecko unayctpuu [1]. Ocoboe mMecTo 3aHMMAIOT Mapa 3aMelleH-
HbIE AJIKUJIAPOMATHYECKHE YIIIEBOAOPObl. DTUITOIYONbI U 1- AUATUIOEH30I
(ITI26) o4yeHb BakHbIE MPOMBILIUIEHHBIE MPOAYKTHI. DTHITONYOJIbI IPUMEHS-
FOT JUISl TTOJTYYEHHST METHIICTUPOJIOB [1-4], a [1/I9b ncnosib3ytoTcsi B OCHOBHOM
KaK ChIpb€ Uil POM3BOJCTBA HOHOOOMEHHBIX CMOJI, TIOTPEOHOCTh B KOTOPBIX
HEYKJIOHHO Bo3pactaetT [5]. [lapa-nuaTunOeH301 NpuMEHSIETCsl TakKe B Kade-
CTBE JecOopOeHTa MpH IMOJyYECHUH M-KCUJIONA aJCOPOLMOHHBIM METOA0M [6].
[TJI9b sBAsAOTCA NEPCHEKTUBHBIM CHIPHEM B PA3JIMYHBIX OPTAHUYECKUX CUHTE-
3ax [7].

st mpou3BOJCTBA AUATHIIOEH30JI0B NMPUMEHSETCS MPOLECC TUCIPO-
MOPIUOHUPOBAHUS STHIOEH30IIA, a JUI MPOU3BOJACTBA 3TWITOJIYOJIOB - TPO-
LeCC aJKWIMPOBAHUS TOJIyoJa STHJIEHOM WM 3TaHOJOM Ha TPaJWLUOHHBIX
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kucnoTHbIX Karamm3atopax tumna AlCl;"HCl [8]. KucnotHbele kartamm3aTopsl
tuna @punensa- Kpadrea, ucnonb3yemble B AUCITPONOPLIMOHUPOBAHNY U AJIKH-
JUPOBAHUU, UMEIOT CYIIECTBEHHbIE HEIOCTATKH (KOPPO3Hsl anmaparypbl, 001b-
LIOM pacxoj KaTaau3aTopa, 3arps3HEeHue OKpy»Karoliel cpelsl U T.1.). B oriu-
gyre oT KartainuzaTopoB Ppunens-Kpadrca aucnponopiroHUpoOBaHus U aJIKH-
JUPOBaHME Ha LEOJUTAX MpoTeKaeT Oojee cesnekTuBHO [5]. [loaTomy B mocnen-
HUE TObl OTPOMHBIN HHTEPEC BbI3bIBAET BOZMOXKHOCTH Pa3pabOTKH HOBBIX CTeE-
peo- cnenuduUecKux KaTaTUTHUYECKUX MPOLIECCOB MOMYYEeHUs Mapa-3aMelleH-
HBIX apOMaTHYECKUX YIJIEBOJOPOI0B Ha LIEOJIUTHBIX KaTanuzaropax [2, 9, 10]

Ha mmpoxonopucteix neonaurax tana Y, X U MOPACHUTA, Y KOTOPBIX
BXOJHbIE OKHa B OOJIbLIME MOJIOCTH UMerT auamerp ~0,8 HM, coctaB oOpa-
3YIOIIUXCS JUATHIIOCH30I0B OMM30K K paBHOBecHOMY [11]. Momudummposa-
HUS LIEOJINTA TUMA Y TOJIMBAJIEHTHBIMUA KaTHOHAMU MTO3BOJIIET 3aMETHO IOBBI-
CHTH €T0 MapaopHEeHTHPYIOIIYI0 CIOCOOHOCTh. Ha MOIuQHUIMPOBaHHBIX 1€0-
muTax B uHTepBane temneparyp 300-400 °Cc conepkanue [1/19b B cmecu 106
coctaBiseT 34-40 % [12,13].

BecbMa nepcrneKTMBHOE HaIpaBJIEHUE LIEOJIMTHOTO JUCIPONOPLAOHU-
POBaHUSI OTKPBUIACH B CBSI3M C Pa3pabOTKOW BBICOKO-KPEMHE3EMHBI IEOJTHTA
tuna HZSM-5. bnarogaps Haqu4uio B CTPYKTYpE PEryJspHBIX CHCTEM KaHa-
JI000pa3HbIX MHUKPOIOP SJUIMITUYECKOTO CEUEHHUs CO CPEIHUM JTUaMETPOM
0,55 HM OHM mpeACTaBiseT OONBIION MHTEPEC KaK MPECIEeKTUBHBIE KaTalu3a-
TOpBI Ui TIOMYyYEHHs IMapa3aMelleHHbIX aJKHJIapOMaTHYECKUH YyTriieBoJaopo-
nbi[ 14].

OnHUM U3 BO3MOXKHBIX NMyTeH M3MEHEHHs] KaTAIUTUYECKUX U MOJIEKY-
JIIPHO-CUTOBBIX CBOWCTB LIEOJINTOB C LENbIO IOJIyYEHHUs Iapa CEIEKTUBHBIX
KaTaJu3aToOpOB SIBJISIETCS HAIIPaBJICHHOE PEryJIMpOBaHUE MOP U MOAUPUIHUPO-
BaHUE KHCIIOTHBIX CBOICTB LIEOJUTA MyTEM yJalleHHs] Haubosee CUIbHBIX KH-
CIIOTHBIX LIEHTPOB M M3MEHEHHUs MX MpUPOJbl. B 3TOM oTHOIIEHMH mepcrek-
TUBHBIM OKAa3bIBACTCS IMyThb XUMHUYECKOTO0 MOJIU(UIMPOBAHUS MOBEPXHOCTH
[IeoJINTa C MCMOJb30BaHueM coeauHenuit B, Mg, P, Si u 1.1, [2,9,10,15-18],
KOTOpPbIE IMOBBIIIAIOT CEJIEKTUBHOCTh B OTHOIIEHUH O00pa3oBaHUs «IIapa-u3o-
MEpPOB B MIPEBPALIEHUSIX aPOMATHYECKUX YTIEBOIOPOIOB.

VYuureiBasg UPOKHE BO3MOKHOCTH, OTKPBIBAIOILIUECS IPU HCIOJIB30-
Bannu BK-mieomutoB tnna HZSM-5 B pasnuunbIX mporeccax HedTenepepa-
OO0TKH, TPEACTABISIOCh MHTEPECHBIM MPOCIEIUTh 32 U3MEHEHUEM KaTalUTH-
YEeCKUX U (PU3MKO-XMMHUYECKUX XapaKTEPUCTUK LIEOJUTA JAHHOIO TUMA MpHU
ero MoAM(GpUIMPOBAHMHM COECTUHEHHEM JIAHTaHAa B PEAKIMU JUCIIPOIIOPIIHO-
HUpoBaHus dTUOeH301a (OB).
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IKCNepUMEHTAIbHAA YACTh

Jli1st vcclieqoBaHUS UCIIOIB30BaIHU EOIUT THIA ZSM-5 ¢ MOJILHBIM OT-
HommeHueM Si0,/A1,03 = 61, KOTOpHI MyTeM HOHHOTO OOMEHa TIEPEBOIUIN B
NHy-popmy no meroauke [18]. H-bopmy meonura momydanyd TepMHYECKHM
pasznoxxenueM NHy-hopmer mpu 500°C B Teuenue 4 4. KaranuzaTopsl, Mou-
¢unmposannsie 1,0-10,0 mac. % nantaHoM, momy4anu mponutkoid H-hopm
[Ie0JIMTa pacTBOPOM HUTpaTa jJaHTaHa mpu 80°C B TeueHue 6 4. OOpasibl Cy-
IIWJIA Ha BO3yXe B TeUeHHE 16 4, 3aTeM 4 4 B CyIIWIHHOM MIKady Mpu TEMIIe-
parype 110°C u npokanusanu 4 4 B My¢enbHoit neun npu 550°C.

KonnuecTBeHHBI aHAIM3 HA COJEPNKAHUE JIAHTaHA MPOBOAWIM METO-
JIOM aTOMHO-3aJCOPOLMOHHON criekTpoMeTpun Ha npudbopeAASTIJA(Atomsan
16). Pentreno¢azoBoii aHainu3 CTPYKTYpbl CHHTE3MPOBAHHBIX OOPa3IoOB IMPO-
Bomwin Ha audppaxtomerpe X-Ray ¢ CuK, m3myuenwem (A=0,15046 uM).
CpeMKy MpOBOAWIM B JMAMa3oHe 26 OT 4° 10 50°, ¢ marom CKaHUPOBAHUS
0,05°, ¢ skcro3mIeii B TOUKE 5 CEKYHJl U CYMMUPOBAaHHUEM 110 38 KaHaIaM.

TekycTypHble XapaKTEepUCTHUKU 00pa3LOB ONPEAeIsian METOJOM HU3KO-
TemneparypHoil ancopobuuu azora (77 K) na mpubope ASAP-2000 (Mikro-
metritics). [lepen ananuzom oOpasiel BakyymupoBaiu 64. npu 623 K. Vaens-
Has MoBepxHOCTh paccuntaHa nmo BET mpu oTHOcuTenbHOM mapuuaibHOM
nasineanu P/P¢=0,2; o0mmii 06bem mop omnpenernsu o BJH npu otHOCHTEB-
HOM napuuanbHoM fasieHun P/P¢=0,95. XapakTepucTUKU MOTY4YE€HHBIX KaTa-
JM3aTOPOB MPECTABIEHBI B Ta0. 1.

Ta6muma 1
TekcTypHbIe XapaKTePUCTHKH KaTAJIU3aTOPOB
Karanuzarop Copepxanue La, Conepxanue La Sbet(Mz/F) Vpor(CM3/l“)
mac% mo AAS, mac%

HZSM-5 - - 266,3 0,226
La /HZSM-5 1,0 0,89 264,5 0,221
2,0 1,92 258.,8 0,209
La /HZSM-5 3,0 2,87 236,2 0,183
La /HZSM-5 5,0 4,83 2243 0,174
7,0 6,78 218,2 0,162
La /HZSM-5 10,0 9,71 212,4 0,156

Bunxo 4yTo ynenbHas rmiomans noBepxHocty mo bBOT u o6beM nop He
WU3MEHSIIOTCS CHHXPOHHO C YBEJIIMYEHUEM cojiepxaHus JianTaHa. CyliecTBeH-
HOE M3MEHEHHE IJIOMAAN MOBEPXHOCTH U 00BEMa MOP MPOUCXOAUT MPH KOH-
LIEHTpaIuu JaHTaHa Baie 2,0 mac%.
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Puc.1. PeHTreHOrpaMMbl HCXOTHOTO ¥ MOTU(HUIIIPOBAHHOTO 00pa3oB ZSM-5

HK-cnektpsl peructpupoBanu Ha npudope B10-RAD FTS 300 MX,
JUTSL 9€TO TICOJTUTHI MPECCOBANIM B TOHKHE TabmeTku 6-8 Mr/cM?, KOTOpBIE TIepeT
ancopbuueit Bakyymuposanu 24 rnpu 500°C. AncopOuuio mupuuHa MpoBoaIH-
JI IpY KOMHATHOH TemrepaType U aTMOc(hepHOM /1aBIEHUN HACBIIIEHHBIX Ta-
poB. MK-criekTpsl B 001acTH KojeOaHUH altOMOCUIMKATHOIO KapKaca CHUMa-
71 10 MeTouke TabnerupoBanus ¢ KBr.

OneITH IPOBOAWIN HA YCTAHOBKE IIPOTOYHOIO THIA CO CTALlMOHAPHBIM
CII0EM KaTanu3aTopa 00bEMOM 4 CM° B PEaKTOPE MCATHHOTO BEITCCHEHHS TPH
aTMocgepHoM aasieHuH B uHTepBaie 250-400°C, 06. cCKOPOCTH MOIa4U CHIPbs
1 9 u mombHOM coorHourennn Hy/2B5=3:1. Ananus MPOAYKTOB PEaKIMU OCY-
IIECTBJISUIN C TOMOIIIBIO Xpomarorpaduu [18].

JlanHble peHTreHo(a30BOr0 aHajIn3a YKa3blBalOT HA COXPAHHOCTb KpHU-
CTAJUIMYECKON CTPYKTYPHI LI€0JIUTA B MPOLIECCE ero MOAU(DUIIMPOBAHHS HUTPA-
ToM JlaHTaHa (puc.l). B pentreHorpamme He 0OHAapYy>KEHO HOBON KpPHUCTAJLIHU-
4eckol cTpykTypsl. O0 3TOM ke cBUAeTenbCcTBYIOT U MK-crnekrpockomnu-
yeckue uccienoBaHus.B obmactu koneGaHM alIOMOCHIMKAaTHOTO Kapkaca
(400-1300 cM™') HanGoee YYBCTBUTEIBHBIX K CTENICHH KPHCTAIMYHOCTH I1€0-
murta momockl 550-560 u 790-800 cm™' konebanmit BHemHux Si-O-cBs3eil B
nporecce MOAUMDUIMPOBAHUS JIAHTAHOM MPAKTUYECKH He U3MeHstoTcs. Ha-
OJ07aeMO€e  YBEJIMYEHUE WHTEHCUBHOCTU IIOIVIOLICHHSI B BBICOKOYACTOTHOM
BETBU aCHUMMETpPUYHOHN BanmeHTHOM mnosnockl (1000-1100 CM'I) MOXET OBITh
00yCJIOBJIEHO B3aMMOAEHCTBUEM aTOMOB JIAHTaHAa CO CTPYKTYPHBIMH aTOMaMH
antoMunus [23].
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Pe3ysabTaTrhl M HX 00Cy:KIeHHE
Kak BumHo w3 Tabn. 2, HZSM-5 sBisieTcss akTHBHBIM KaTaan3aTOPOM
nucnponopiuuonupoBanus Ob. B untepane 250-300°C aucnponopiuoHupo-
BaHue Db nporekaer cenekTUBHO. [IpoayKTHl peakuuu cocToAT u3 OeHsoia, M-
u n-audTIiioen3onoB (9b6). [Ipu noBblimieHnn TemmnepaTypsl MpoLece mpoTe-
KaeT HECeJIEKTUBHO. B mpoaykTax peakiuu MOSIBISIIOTCS TOJIYOJI, KCHUIIONbI U
OJ1D2b. Ilpu 400°C conepskanre MOOOYHBIX MPOTYKTOB TOJIYOJIa, KCHIIOIOB M
T3b cocrasmnsitor 10,6; 3,8 u 4,8 mac. % coorBeTcTBeHHO. ClleTyeT OTMETHUTD,
YTO BO BCEM HccCieqyeMoM uHTepBase Temmneparyp (250-400°C) B npoxykTax

peakuuu conepxxkanue MJI9b npeobnamaer nan [17195.

Tabmuna 2
CocTaB IpPOAYKTOB JMCIPONOPUHMPOBaHNs 3THI0OeH301a HAa HZSM-5

T, | Konsepcus Beixon npoaykroB, Mac%
°c 9B, % Benson | Tomyon | Keumonmsr | TMB | MJIDE | TIJIDE | OJ106 TIC
250 5,1 1,3 0,1 - - 2,0 1,7 - 45,9
300 20,0 6,1 0,2 - 0,1 7,8 5.8 - 42,6
350 40,0 13,5 0,7 0,5 1,7 14,3 9,6 0,2 40,1
400 62,4 25,5 10,6 2,8 4,8 9,7 6,0 3,5 38,2
* cogepxanue(mMac%)119BBcMecu
[IC(napaceseKTUBHOCTb, %) = -100%

copepxkanue(Mac%)I9B + MJI9BBcmecu

AHanmM3 MaHHBIX 00 aKTUBHOCTH MOAM(PUIIMPOBAHHBIX KAaTaJIW3aTOPOB
IIOKa3bIBAET, YTO Ha IPOLECC AUCIPONOPHMOHMPOBaHUA Ob CyllecTBEHHO
BIUSIET COJAEpKaHHE JaHTaHAa B KaTalu3aToOpe, ONpPEACISIOLIEro €ro aKTHB-
HOCTb U CEJIEKTUBHOCTh. Kak BHUAHO M3 pHC. 2, C YBEIMYEHUEM COJEPIKAHUS
naHTaHa HaOdroAaeTcs cHkeHue kousepcuu Ob. lpu koHLEeHTpanusx JaHTa-
Ha Bbimie 2.0 mac. % HaOIroIaeTcsl pe3Koe CHMKEeHHUE KOHBepcuu Db U BBIXOA
J3b. Ognako mpu 3TOM NPOUCXOAMT 3HAUMTENbHOE MOBBILICHHE Iapa-ce-
JIEKTUBHOCTHU KaTanu3aropa. Bo BceM uccnenyemom unrepnaine 250-400°C na-
pa-CeneKTUBHOCTh MOJU(PUIIMPOBAHHOIO KaTaJlM3aTopa BBILIE, YEM HEMOIHU-
(UIPOBAHHOTO.

MoaudunupoBanue HZSM-5 nanTaHOM NPUBOIUT TaKXe K IMOaBJe-
HUIO oOpazoBanus kcuionoB, TMb u O/IDb, B pe3ynbTaTe uero Bo3pacTaer
CEJIEKTUBHOCTh JucnponopuuonupoBanusi Ob. IlosydyeHHble naHHBIE CBUIE-
TENbCTBYIOT O TOM, YTO B JUCIPONOPLUOHUPOBAHUHU Db SpPKO MpPOSBISAIOTCA
MOJICKYJISIPHO-CUTOBBIC CBOMCTBA MO uIpoBaHHBIX HZSM-5.

OnucanHOE BBINIE BIMSHUE JIAHTAHA MOXKET OBbITh 00YCJIOBJICHO H3Me-
HEHUEM CUJIbl OPEHCTEIOBCKUX U JIbIOMCOBCKUX KUCJIOTHBIX LIEHTPOB B MEHTA-
CHJIaX, a TaKKe U3MEHEHHEM aJICOPOIMOHHO-IECOPOIMOHHBIX U U y3UOH-
HBIX XapaKTePUCTHK KaTaiauzaTopos [19, 20].
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Puc.2. 3aBucumocts kouBepcuu Db u I1C ot koHuenrpanuu La

JeiicTBUTENbHO, MOAM(PUIMPOBAHUE JIAHTAHOM COIPOBOXKIACTCS XHU-
MHUYECKUM B3aWMOJECUCTBUEM C IIEOJIHTOM, O YeM MOXXHO CYIUTh MO 3HAYU-
TEIbHOMY YMEHbIIEHUIO HHTeHcuBHOCTe OH-rpynn neonnra B CIeKTpax Mo-
TU(GUIMPOBAHHBIX OOpa3OB [0 CPABHEHMIO C MCXOAHBIM. JTO HECOMHEHHO
MPUBOJUT K BO3JEHCTBHIO MOAU(UKATOpa HA JOCTYIHOCTh KaHAJIOB I€OJIUTA.
310, B CBOIO OYepe/ib, IPUBOANUT K YMEHBIICHUIO 0ObeMa op 0O6pa3uoB (Tadi.
1) u oTpakaercs Ha MOJIEKYJISIPHO-CUTOBBIX cBoiicTBax HZSM-5 B peaknusx,
YyBCTBUTEIBHBIX K pazMepy Mop: U30MEpHU3alMU U JUCIPONOPLUOHUPOBAHUS
Ob.

M3BecTHO, YTO OJIHO M3 MPUYMHONW M3MEHEHUS KaTaIUTUYECKOH aKTUB-
HOCTH LI€OJUTOB B IPEBPAIICHUAX ATKMJIAPOMATHUYECKUX YIJIEBOAOPOJOB SB-
J€TCSl U3MEHEHUE YHUCJIa U CHJIBl KUCJIOTHBIX LEHTpoB [22,23]. Ilockoabky
JUCTIPONOPIMOHUPOBAHNUE KaTaIM3UPYETCsd OpPEHCTENOBCKUMHU KHUCIOTHBIMU
LIEHTpaMH ObICTpee, YeM JIbIOCOBCKUMH, TO YMEHbILIEHHE OPEHCTEA0BCKOM KH-
CJIIOTHOCTH, a TaK)K€ U3MEHEHHE COOTHOIIEHHUS ATHX LEHTPOB OyIeT COMpOBO-
KIAThCSl U3MEHEHUEM aKTUBHOCTH KaTanu3aropa [22].

Brnusane MoauunupoBaHus JJaHTaHa Ha KOHIEHTparuio B- u L- nen-
TPOB B II€OJIMTE MpUBEACHO B Ta0n.3. BugHo, ¢ yBeIMueHHEM KOHIICHTPALUU
JIaHTaHa B I[COJUTE KOHIEHTpAIUsl 000MX KHCIOTHBIX IIEHTPOB YMEHBIIAECTCS
(mecop6umst ipr 200 1 350 °C), 4TO MPUBONT K yBETHYEHHIO KOHICHTPALIAN
Goee clrabbIX KHCIOTHBIX LeHTpoB JIbkonca (xecopOuust mpu 200 °C), a Taxxe
YMEHBIICHUIO KOHIEHTpaluu Oojiee CUIBHBIX KHCIOTHBIX HEHTpoB JIbiouca
(mecopGuust 350 °C), 4TO MPUBOUT K 3HAYHTEIHHOMY CHHIKCHHIO COOTHOLIE-
uus B/L nentpos ¢ 3,4210 0,23.
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Tabmuua 3
Konuenrpauusi u pacnpejaejieHusi KUCJIOTHBIX HEHTPOB
bpencrenos u JIbonca

Karanuzarop Konuentpauus B-uentpos Konuentpauus L-ueHTpos
CnaOsle | Cunbnbele | Becero | Cnabsie | CunpHble | Bceero B/L
ucpen. | 200°C ucpen. | 200°C
200 °C 200 °C

HZSM-5 530 350 880 150 110 260 3,42
1,0% La /HZSM-5 75 180 255 220 75 295 0,86
3,0%La /HZSM-5 60 165 225 400 55 455 0,49
5,0%La /HZSM-5 50 160 210 770 40 810 0,26
7,0%La /HZSM-5 60 150 210 860 40 900 0,23

BeposiTHo, 3TOT akTop, SIBIASETCS OJHON U3 MPUYUH U3MEHEHUS aKTHB-
HOCTH Y TIApaCeIeKTUBHOCTU KaTaIu3aTOPOB, MOAU(PHUIIMPOBAHHBIX JIAHTAHOM.

TakuM 0o0pazoM, Npu MOIU(DUIIMPOBAHUH JIAHTAHOM W3MEHSIOTCS HE
TOJBKO KOHLEHTpALMs, HO U IPUPOJA, U CBOMCTBA AKTUBHBIX LIEHTPOB B LIE€O-
JUTE, a TAK)KE MPOUCXOIUT CYKEHUE KaHAJIOB IEOJINTA, YTO BJIMSAET Ha aj-
copO1roHHbIe U U ()y3nOHHBIE XapaKTEPUCTUKUA KaTaIn3aTOPOB, BO MHOTOM
OTIPEIETISIONINX BBICOKYIO CEJIEKTUBHOCTD B OTHOIIIEHUH 00pa3oBanus 1-/19b.

B npouecce nponutku HZSM-5 pacTBopoM coiM JIaHTaHA IPOUCXOJUT
o6Men yacti H' na nonsr La®* u wim La(OH) 5* BO3HHUKAIOLIUE NIPU TUAPOIIN3E

XJIOpUJa JaHTaHa, a Mocle pasnokeHus conmu obpasyercs La,O; —okeuna oc-
HOBHOHl TIPHPOJBI, KOTOPBIH MOMKET B3aMMoOjeHcTBOBaTh ¢ H ' -meonmmrom-
TBEPIOW KUCJIOTOU IO CXEME: La,Os+6H — La’" + 3H,0; yacTe naHTaHa oc-
TaeTCs B KaHajaX W Ha BHEIIHEH MOBEPXHOCTHU KPUCTAUIOB I[€OJIUTA, U3MEHSIS
pa3Mepbl KaHAJIOB M BXOJIHBIX OKOH M3 HHUX. B pe3ynbrare 3aMmeleHus 4actu
woros H' na xarmonnr La®" YMEHBIAIOTCA KOHIICHTPAIMS M CUJIa CHIJIBHBIX
MIPOTOHHBIX KUCJIOTHBIX LIEHTPOB.

CnenoBatenpHo, MoaubunupoBanne ZSM-5 nmaHTaHOM TPHUBOJHUT K
CO3JJaHUIO0 KaTAIUTUYECKUX LEHTPOB HECKOJIbKUX TUIIOB- U30JMPOBAHHBIX HO-
HOB JIaHTaHA B Pa3JIMYHBIX MOHHO-OOMEHHBIX TMO3HIMSAX IIE€OJUTAa W HaHOYA-
ctul La;Os3, nOKanM30BaHHBIX BHYTPHU IMOP WM HA BHENIHEH MOBEPXHOCTH
KPUCTAJIJIOB IIEOJIUTA, YTO MPUBOJIUT K U3MEHEHHUIO €T0 TIOPUCTON CTPYKTYPHI.

W3 puc.3 BUAHO 4TO mapa CEJNEKTUBHOCTh B OCHOBHOM OIIpEENsieTcs
pasMepoM OOmMUM OOBEMOM TIOp IEOJHTA TMPU YBEIUYCHHUS KOHIICHTpAIUU
nantana B ZSM-5 no 5,0 mac% oOmmii o0bem mop ymensinaercs ¢ 0,226 eM’/r
o 0,174 CM3/r, cenektuBHOCTh 1o JIDb Bo3pactaer ¢ 40,1 no 70,5 %. YBenu-
YeHue KOHLEeHTpanuu JaHTaHa B ZSM-5 1o 10,0 mac% npuBOIUT K CHHXKEHUIO
obvema mop o 0,156 cM/T. OnHako mpu 3TOM HE MPOUCXOAMT JaJIbHEHIIee
yBEJIIMUEHUE Tapa CEICKTUBHOCTU,a HAOIIOACTCS CHIDKCHUE CEIeKTUBHOCTHU

IIASb no 68,7 %.
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Puc. 3. 3aBucuMocTh mapa CeNIeKTUBHOCTH OT 00I1ero o0beMa
nop MoauduIpoBanHoro ZSM-5

Bricokas mapacenekTuBHOCTh La-copepixkamux 1eonutoB ZSM-5 yka-
3bIBaeT Ha JU(PPY3MOHHBIX XapaKTep MPeBpalleH! U Ha IPOTeKaHWe PeakLuu
B KaHanax neonuta. OJHAKO, HEIb3s UCKIIOYUTH BIIMSHUS BTOPUYHON MOpHC-
TOW CTPYKTYpBI, KOTOpasi (GOPMUPYETCS B XOJI€ CUHTE3a KaTaJln3aToOpoOB, U Ipa-
nueHTa KoHuneHtpanuu Al mo rinyoune kpuctauioB. COBOKYIMHOCTh BCEX IO-
JYyYeHHBIX B paboTe pe3ysibTaToB, a TAKXKe JIMTEPATYPHBIX JAHHBIX O CKOPO-
CTIX U KodpdunueHntax qudpdy3uu oTAEIbHBIX N30MEpOB ankuiadeH3o010B Cg
IIPUBOJIUT K BBIBONYy, uTo mpeBpauieHne Db Ha La-conepxamiem neomute
ZSM-511porcX0UT NMPEUMYILIECTBEHHO BHYTPU KaHAJIOB L[€OJIUTA.

Kunernueckuit quametp monekyn O19b u MI9b (~0,62 u ~0,59 um)
npeBpalaer ceueHus kanaaoB ZSM-5 (~0,55HM), 4TO BBI3BIBAET CTEPUUECKHE
NPENATCTBU VI UX JecOpOIHs B ra30ByI0 (asy.

C y4eroM MOJIEKYJISIPHO-CUTOBBIX CBOWCTB MOAU(DHUIIMPOBaHHBIX ZSM-5
JMCIPONOPLUUOHUPOBAaHUS DBMOKHO ITPEACTaBUTh CXEMOM, KOTOpasi OCHOBaHA Ha
npeacTapieHnn O U Gy3MOHHOM XapaKTepe MPOTEKAHUS STOW PEaKIiy (PEKUM
KoH(purypanronnon 1uddysun no repmunonoruu I1.Baiicca [21]).

HZSM-5

Huddy3us ucxognoro Db K aKTUBHBIM IEHTPaM, JIOKAJIM30BAaHHBIM Y
KaHajax Ie0JINTa U U30MEePU3alus 00pa3yOIUXCs JUITUIOCH30I0B MPOUCX O-
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mut ObicTpee pecopoumu OJIBD m MJIDb, 4To mMpUBOIUT K 3HAYUTEILHOMY
oOorammenuto razoBoi ¢a3zer [111956.

Takum 00pa3oM CENEeKTUBHOCTh TUCIPONIOpIHOHupoBaHus Ob u Bepo-
SITHOCTBb 00pa3oBaHusi u30MepoB [[9b 3aBUCUT OT pa3MepoB MX MOJIEKYJ, TIOp
IIEOJTUTA U OT MX KOHPUTYpAITHH.

3ak/I0ueHu

BBenenue nanrana nponutkoid neonura HZSM-SpactBopom HHUTpaTa
JaHTaHa MPUBOAMUT K 3HAUYUTEILHOMY MU3MEHEHUIO KUCIOTHBIX, TEKCTYPHBIX U
KaTAIUTUYECKUX CBOMCTB KaTajau3aropa. Y BeTnYeHUEe KOHIICHTPAIMH JaHTaHa
B HZSM-5 1o 5,0 macc% npuBOAUT K 3HAUUTEILHOMY CHUKEHUIO COJIEpKaHUs
MOOOYHBIX MPOAYKTOB, CHIKAET 00BEM TOP LEOJTUTa U CO3AAeT ONTUMAIILHOE
cooTHoieHue B/L-nieHTpoB, 4To M 00ycnaBIMBaeT BO3pAacTaHUE CEIEKTHBHO-
CTH KaTaju3aTopa 1o n-gudTuioensony mo 70,5%.
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LANTANLA MODIFIKASIYA OLUNMUS ZSM-5 SEOLITI ISTIRAKINDA
ETILBENZOLUN DiSPROPORSIONLASMASI

F.S.KORIMLI
XULASO

250-400 °C temperatur intervalinda etilbenzolun disproporsionlasmasi reaksiyasinda
lantanin migdarinin HZSM-5 katalizatorunun katalitik vo tursu xassoaloring tosiri dyronilmisdir.

Rentgenqurulus analizi, BET vo IK spektroskopiyast metodlar1 ilo miioyyon olunmugdur
ki, lantanin miqdarim1t HZSM-5 da 7%-o qodar artirdiqda seolitin kristal qurulusu doyismir,
modifikasiya naticesinds tursu moerkozlarinin yeniden paylanmasi vo masamslorin daralmasi
bag verir. Nimunodo lantanin miqdar artdigca qiivvatli Brensted tursu morkozlorinin gatiligi
azalir, orta qlivetli Lyuis tursu morkozlorinin qatilig1 iso artir, naticods B/L nisbati 3,42-don
0,23-0 godor azalir. Lantanin 5% miqdarinda karalizatorun optimal aktivliyi miisahide olunur
vo p-dietilbenzola gors selektivlik 70,5%, etilbenzolun konversiyasi iso 21.7% olur.

Acar sozlar: disproporsionlagma, etilbenzol, HZSM-5, lantan, modifikasiya, se¢icilik
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DISPROPORTIONATION OF ETHYLBENZENE ON ZEOLITE ZSM-5
MODIFIED WITH LANTHANUM

F.Sh.KARIMLI
SUMMARY

The influence of the concentration of lanthanum on the acidic, textural catalytic
properties of HZSM-5 in the reaction of disproportionation of ethylbenzene was studied in the
temperature range 250-400 ° C.

Based on the data of X-ray structural analysis, BET and IR spectroscopy, it was shown
that with an increase in the concentration of lanthanum in HZSM-5 from 1.0 to 7.0 wt%, the
crystal structure of the zeolite is retained, but as a result, the modification decreases the surface
area and pore volume of the zeolite, and also there is a redistribution of acid sites. An increase
in the lanthanum content in the zeolite leads to a decrease in the concentration of strong
Bronsted acid sites, an increase in the concentration of Lewis acid sites of medium strength,
and a decrease in the B/L-site ratio from 3.42 to 0.23. The maximum effect of modification is
achieved at a content of 5.0 wt.% lanthanum: selectivity for p-diethylbenzene is 70.5% with an
ethylbenzene conversion of 21.7%.

Keywords: Disproportionation, ethylbenzene, HZSM-5, lanthanum, modification,
selectivity
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SINK OKSID VO QARISIQ OKSID (ZnO va ZneALOy)/ PVS
NANOKOMPOZITININ Pb** iONLARININ SORBSIYASINA TOTBIiQi
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G.Q.MURSOLOVA, K.S.ROHIMLI
Baki Doviat Universiteti
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Sink-aluminium qarisiq oksid / polivinil spirti (ZnAl - qarisig oksid / PVS) nanokom-
poziti birga ¢okdiirma ilo formalasma metodu tatbiq etmaklo sintez edilmisdir. Alinmis nano-
kompozitin kristal qurulusu, optiki xassalari Vo morfologiyast miivafiq olaraq Rentgen Difrak-
tometri (RD), Ultrabandovsayi—gdriinan spektroskopiya. XRD analiz naticalorina géra nanohis-
saciklorin orta olgiisii 7-10 nm olmusdur. Sorbsiva parametrlarindan asili olarag Pb** ion-
larimin ZnAl - qarisiq oksid / PVS nanokompoziti ilo sulu mahluldan sorbsiyasi dyranilmisdir.
Todqgigatin naticalarina asason miiayyon edilmisdir ki, nanokompozitin Pb** ionlarina gora
maksimal udma effektivliyi 97% olmugsdur.

Acar sozlori: ZnAl - qarisiq oksid, polivinil spirti, Pb>" ionlar1, sorbsiya, nanokompozit,
qurulus xassolori.

Layl ikili hidroksidlor (LIH) hidrotalsit ailosino aid olub anion gillor
kimi ds taniir. Heksaqonal quruluslu alti oks yiiklii OH™ hidroksil qruplar ils
ikivalentli M*" vo tigvalentli M®>" metal kationlarinin kombinasiyasindan ibarat
brusit sokilli tabaqali qurulus niimayis etdirirlor [1]. LIH-lar ¢ox ohomiyyatli
layl geyri-lizvi materiallar oldugundan katalizdos, optikada, tibdo vo (s) saho-
lardo genis tatbiq olunur [2], [3] LIH vo polimer materiallar asasinda hazirla-
nan ¢oxlu sayda nanokompozitlor {istlin xiisusiyyatlora malikdir. Malum oldu-
gu kimi polimer matrisds nanodoldurucularin barabor paylanmasi onun xasse-
lorinin yaxsilagdirilmasima ohomiyyatli tosir gostorir [4]. Lakin giicli laylar-
aras1 elektrostatik qarsiliqli tosiro malik olduguna gore LIH-lar qalmlig1 10 nm
olan layli qurulus omolo gotirir. Nohong polimer zoncirlorin vo ya zoncir
fragmentlorinin saf LIH tobogalorino daxil olmasi miimkiin deyil. Bu fikro
osaslanaraq PVS-in suda pH mohlulunda dagilmis LiH tobaqolorindon ibarat
nanokompozitlori birbasa metodla birgs ¢okdiirmokls sintez edilmisdir [5]. Zo-
rorli metallar hom tobii, hom do tomizlonmis suyun on osas ¢irklondiricilorin-
don biridir. ©n zarorli olanlar cive (Hg), cadmium (Cd), xrom (Cr), qurgusun
(Pb), [6] arsen (Ar), mis (Cu), sink (Zn), nikel (Ni), kobalt (Co) va galay (Sn)
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insan vo digor orqanizmloro ¢ox pis tosir edir [7]. Hozimsizlik, kilo itkisi,
boyroklorin zodolonmasi kimi monfi tosirloro malikdir [8]. Bununla da agir
metal ionlarinin su vo ¢irkab sularindan tomizlonmaosi miihiim masaladir. Agir
metal ionlar1 ilo ¢irklonmis sulardan bu ionlarin tomizlonmasi kimyovi ¢ok-
diirmo, ion miibadilosi [9], filtrasiyali membran [10], biosorbsiya [11] vo
adsorbsiya metodlar ilo hoyata kegirilir. Bu metodlar igorisinds ucuz olmasi vo
sadoliyino goOro adsorbsiya on yaxsi metoddur. Lakin bu metoddaki osas
problem effektiv adsorbent se¢mokdir. Polimer nanokompozit adsorbentlor
kimyovi funksionalligina goéro adsorbsiya prosesi lgiin tonzimlonon soth
sahasina gora, Ol¢ii sabitliying, asan iglonmasino vo borpa olunmasina gore an
effektiv sorbentlordir [12], [13].

ZnO nanostrukturlart agir metal ionlarin1 sudan ¢ixarmaq [14], sintez
qazint desulfolagdirmaq [15], fenol, dixlorometan, trixlorometan, karbon tet-
raxlorid vo s. kimi tizvi ¢irklondiricilorin adsorbsiyasi [16] ii¢lin on ¢ox dyroni-
lon metal oksid sorbentdir.

Tacriibi hissa

Yerino yetirilon tocriibi isdo ZnAl-qarisiq oksid/PVS nanokompoziti
birgo c¢okdiirmoklo formalagsdirma metodu ilo sintez edilmisdir. ©vvalco
ZnSO4-7H,0 va Aly(SO4)3-18H,0 duzlarinin suda 0.375 M vo 0.125 M qati-
liglt mohlullart hazirlanmisdir. Alinmis mohlullar qarigdirilaraq 40 ml 10%]li
PVA mohluluna slavo edilmisdir. Qarisiq mohlula SM NaOH olava edildikdon
sonra 90°C-do 10 saat saxlanilmigdir. Ag rongli kompozit ¢okiintii alindigdan
sonra niimuns distillo suyu ilo normal pH alinana kimi yuyulmus vo havada
qurudulmusdur. Alinmis nanokompozitin qurulus xassalori Bruker D2 Phaser
Rentgen Difraktometrinds (RD) CuKa siialanmasinda (A=0.154nm), 26=1-80°
bucaq intervalinda todqiq edilmisdir. Alinmig niimunolorin optiki xassolori
ultrabondvsayi-goriinon (UB-Gor) spektroskopiya ilo Spekord 250 markali UB
spektometrindon istifado etmoklo todqiq edilmis, udulmaya goro qadagan
olunmus zonanmn eni hesablanmusdir. Pb*" ionlarmm mohlulda gatiligi ICP-
OES atom emission spektrometrinds dyronilmisdir. Alinmis naticolors asason
sorbsiya faizi (R%) (1), sorbsiya tutumu (ST) (2) vo mohlulda ionlarin paylan-
ma omsali (3) dyronilmisdir.

R(%) === 100 (1)

ST = (Co—Cp)V (2)
g

PO = v-(co-cy)/ct (3)

Burada, Cy-vo miivafiq olaraq cihazin gostordiyi vo durulagdirma no-
zoro almmis mohlullarin baslangic vo tarazlhiq gatiligi, V- duz mohlulunun
hacmi, g-sorbentin kiitlasidi.
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Naticalar vo onlarin miizakirasi
ZnAl-qarisiq oksid/PVS nanokompozitinin RD ils qurulus xassalori gokil
1-do gostorilmisdir.

A ZnO
u ZngAl209

:

intensivlik (i.v.)
:

7000-

2000
1

0 20 30 40 50 60 70 80 90
26, daraca

Sok. 1. ZnAl-qarisiq oksid/PVS nanokompozitinin RD ils todqiqi

Sokil 1-don goriindiiyli kimi 26-nin 20° giymetindo miisahido olunan
enli pik PVS-o uygun golir. Difraktogramda sink oksids (ZnO) vo sink-alumi-
nium qarisiq oksidine (ZnsAl,Oy) aid piklor miisahide olunmusdur. ZnO—o aid
piklar (100); (002); (101); (102); (110); (103); (200); (112) vo (201) difraksiya
miistovilorinda 260 =31.9°; 34.57°; 36.4°; 47.7°; 56.76°; 62.99°; 66.45°; 68.05°;
69.19° difraksiya bucaqglarma uygun golir (JCPDS No.89-7102). ZncAl,O9 qa-
risiq oksidino aid piklor iso 20= 32.73°; 36.96(2)°; 37.26°; 48.27°; 57.51°;
63.77°; 68.79°; 70.08° vo 78.0° difraksiya bucaqglarma uygun golir (JCPDS
No0.51-0037). ZnO vo ZngAl,O9 nanokristallarinin orta 6l¢iisii RD-don alinan
naticalora asason Debay Scherrer diisturu (4) ilo hesablanmig, uygun olaraq
10.5 nm vo 7.3 nm olmusdur.

N 4
~ PBcos6 )

Burada, D - hissaciklarin orta diametri, o - Scherrer sabit, A - X-stialarinin
dalga uzunlugu (1.5418 A), B - yarim dalga enidir (FWHM) vo 0- Bragg buca-
gidir.

Pb*" ionlarmin ZnAl-qarisiq oksid/PVS ilo sorbsiyasi miihitin pH-indan,
ilkin mohlullarin qatiligindan, sorbentin miqdarindan, sorbsiyanin temperatu-
rundan vo zamanindan asili olaraq Oyronilmis, adsorbsiya izotermlori qurul-
mus, sorbsiyanin kinetikasi vo termodinamikasi arasdirilmisdir.

Sokil 2-do alinmis nanokompozitin Pb** ionlarii miixtslif pH-larda sorb-
siyasinin nanokompozitinin qadagan olunmus zonanin ening tasiri gostorilmis-
dir. Goriindiiyii kimi mohlulun pH-1 artdigca qadagan olunmus zonanin eni nii-
munads azalmisdir. Bu onunla izah olunur ki, mshlulun pH-1 artdigca qurgusun
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niimunanin torkibins daxil olub PbOH", Pby(OH),*", Pby(OH),*", [Pb (NH3)* '],
Pb3(CO3), (OH),) kimi komplekslarin amalo golmasina sabab olur. Optiki xas-
solorin bu ciir deyismosini Pb*" jonlarnin ion radiusu ve qurgusunun koordi-
nasiya doracosi ilo do izah etmok olar.

ICP-OES atom emission spektrometrindon alinan noticolora goro sorbsi-

yanin optimal pH-1 5 toyin edilmisdir. pH-in 5 qiymotindo sorbsiya doracasi
93% olmusdur.
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Sak. 2. ZnAl qarisiq oksid/PVS-in va Pb (II) ionlarinin miixtslif pH-larda sorbsiyasindan sonra
gqadagan olunmus zona enerjilorinin toyini.
A) ZnAl qaris1q oksid/PVS; B) pH=2; C) pH=5; D) pH=9

Miioyyon olunmusdur ki, sorbentin miqdar1 artdigca sorbsiya doracasi do
artmigdir. Nanokompozit sorbentin sorbsiya li¢lin optimal miqdar1 10 ml mah-
lulda 0.05q tayin edilmisdir. Pb*‘ionlarmin mohlulda ilkin gatilig1 da sorbsiya-
ya kaskin tosir etmigdir. Adsorbsiya izotermlori qurulmaqgla Longmiir, Friendlix
va Dubinin-Raduskevi¢ (D-R) modellorina gora sorbsiyanin mexanizmi arag-
dirilmis, naticolor codval 1-ds verilmisdir. Cadval 1- don goriindiiyii kimi sorb-
siyanin mexanizmi Friendlix modelino daha ¢ox uygun golir. Bu models asason
sorbentin sathi heterogendir, onun sothinds olan aktiv morkozlor miixtslif ener-

jiys malikdir vo sorbsiya olunmus hissaciklor do aktiv morkoz rolunu oynaya
bilor.
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Cadval 1
ZnAl qanisiq oksid / PVS nanokompozitinda Pb*" ionlarmn sorbsiyasi

iiciin isoterm parametrlorinin toyini. T=298K
Izoterm modellori

Longmiir Friendlix D-R
Umax, K, L/mg R’ K R’ B E, R’
mq/q kJ/mol
1000 6.13-107 0.909 5.635 0.964 0.538 | 0.964 0.720

Sorbsiya prosesina temperaturun vo zamanin tosirini arasdirdigda molum
olusdur ki, ilk 20 daqigads vo 293K temperaturda sorbsiya doracasi maksimum
olmusdur (R=~97%). Lakin stabil hala 180 doqigods ¢atmisdir. Temperatur
333K-o qoder artirildigda iso sorbsiya ani olaraq ilk doqigelorde maksimuma
catmig, sonra adsorbsiya = desorbsiya proseslorinin intensivliyi artdigindan
sistemdo geyri-tarazliq hali yaranmisdir. Bu da nanokompozitin torkibindoki
polimerin temperaturun tosindon geniglonmasi vo ionlarin bir qisminin (fiziki
adsorbsiya ilo sorbsiya olunmug) mohlula gayitmasi ilo izah oluna bilor. Nati-
colordon goriindiiyii kimi Pb*" ionlarmin ZnAl qarisiq oksid/PVS nanokom-
pozitinda sorbsiyanin otaq temperaturunda aparilmasi daha olverislidir.

- 293 K
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@~ 333K
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Sak. 3. ZnAl qarisiq oksid / PVS nanokompozitinde Pb*" jonlarinin sorbsiyasina temperaturun
vo sorbsiya miiddatinin tasiri.

Sorbsiyanin kinetikasinin miisyyonlasdirilmasi iiglin alinan tocriibi natice-
lar psevdo birinci doraca vo psevdo ikinci doraco kinetik modellarils islonilmis-
dir. Psevdo birinci vo psevdo ikinci doraco kinetik model uygun olaraq (5) vo
(6) diisturlar ilo verilmigdir.

In(qe. — q¢) =Inge — ks t &)
t [ 1 t
= leal s ©)

Burada, q—t zaman miiddstindo sorbentin sorbsiya tutumu (mq/q), Qe—
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sorbentin tarazliqda sorbsiya tutumu (mq/q), t—sorbsiya miiddati, k; vo ko — uy-
gun olaraq psevdo birinci va psevdo ikinci doraco kinetik modellorin siirat sa-
bitloridir.

Cadval 2
ZnAl qanisiq oksid / PVS nanokompozitinda Pb*" ionlarmin sorbsiyasi
iiciin psevdo birinci va psevdo ikinci daracs kinetik modellordan istifads
etmakls kinetik parametrlorin hesablanmis qiymatlari

T, K e, exp. Psevdo birinci doraco Psevdo ikinci doraco

kl qe, calc. R2 I(2 e.calc. R2
298 245.33 0.049 19.3 0.884 0.00048 250 0.993
313 1599 0.008 911.3 0.859 0.000031 1562 0.950
333 161.23 0.024 1.63 0.919 0.0012 111.11 0.981

Cadval 2-don goriindiiyli kimi psevdo ikinci doraca kinetik model iiglin
de -nin hesablanmis qiymati tocriibi qiymatino daha yaxindir vo korrelyasiya
omsal (R?) yiiksokdir. Gostorilon prosesdo psevdo ikinci doraco kinetik model
sorbsiyanin mexanizmini izah etmok iigiin daha uygun kinetik model olmusdur.

Sarbast Gibbs enerjisinin doyismasi (AG®), entalpeya (AH®) va entrapeya
(AS®) adsorbsiya prosesinin 6z-6ziino getmasini izah etmok {igiin an vacib ter-
modinamik parametrlordir. Adsorbsiyanin sorbost Gibbs enerjisi (7) diisturu ilo
toyin olunmusdur.

AG =AH-TAS"® (7)

298K vo 313 K temperaturlarda 4 Ge qiymotlori uygun olaraq -6,737
kC/mol va -3.405 kC/mol olmusdur. Sarbast Gibbs enerjisinin monfi qiymat al-
mast prosesin 0z-0ziing getmasini ifads edir. Lakin 333K temperaturunda AGe
qiymati 1.038 kJ/mol olmugdur. Gibbs enerjisinin miisbat qiymot almas1 ad-
sorbsiyanin reaktivlori mohsula ¢evirmosi tigiin enerji tolob etdiyini gostorir.
Haqigaton do bu temperaturda desorbsiya prosesi bas vermisdir. Ovvalki islor-
do do sorbsiyanin 323K-dan yuxar1 temperaturunda Gibbs enerjisinin miisbot
qiymat almasi gostorilmisdir [17]. Entrapeyanin (AS°) qiymeti vo isarasi ad-
sorbsiya reaksiyasinin mexanizminin assosiativ vo ya dissosiativ formada ol-
masini gostorir [18]. Bizim tocriibado AS°-nin qiymati manfi olmusdur, bu da
prosesin assosiativ mexanizmlo getdiyini gostorir. Entalpeyanin (AH) qiymo-
tinin 72.938 kJ/mol olmasi fiziki sorbsiyanin getdiyini gosterir.

Homginin sorbentin regenerasiyasi da islonmisdir. Miioyyon edilmisdir
ki, sorbsiyanin 9-cu dovriinds sorbsiya doracasi 63.177% olmusdur. Bu noti-
coni adsorbsiya markazlorinin qismon doymasi ilo alagolondirmak olar.

Toqdim olunan todqiqat isi Baki D&vlot Universitetinds kimya fakiil-
tosindo, YMB kimyasi kafedrasinda universitetdaxili 50+50 Qrant layihosinin
dastayi ila yerina yetirilmisdir.
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MMPUMEHEHUE HAHOKOMITO3UTA CMEIIAHHOT'O OKCHJIA
ZnAl/ IIBC JJ151 COPBLIUU HOHOB Pb**

0.0.BAJIAEBA, A.A.A3U30B, M..MYPAJIOB, P.M.AJIOCMAHOB,
I'K.MYPCAJIOBA, K.C.PATUMJIN

PE3IOME

HaHOKOMIO3UT IUHK-aTIOMUHHANA CMEIIaHHBIA OKCHUJT / TTOJMBUHWIOBBINA criupT (ZnAl -
cmemanHbI okcun / [IBC) cuHTE3npOBaI METOIOM COPOPMHUPOBAHUS - coocaxaeHus. Kpruc-
TALTHYECKYIO CTPYKTYPY M OITHYECKHE CBOMCTBA MOTYYCHHOTO HAHOKOMITO3HTA HUCCIICIOBAIN
METOAaMHU PEHTreHOBCKOH audpakroMerpuu (XRD) n ynbpTpadroneToBoil BUIUMON CIIEKTPO-
cxoruu (UV-Vis) coorBercTBeHHO. COrjIacHO pe3yJsibTaTaM PEHTICHOCTPYKTYPHOI'O aHAIn3a,
CpeIHMH pa3Mep HaHOYACTHIl cocTaBul 7-10 HM. B 3aBucHMoOCTH OT mapamMeTpoB copOImH,
Hccie[oBaHa copOiHst HoHOB Pb” 13 BOJHOrO pacTBOpa HAHOKOMITO3UTOM ZnAl - cMemaHHbIit
okcuy / TIBC. Ha ocHOBaHMU pe3yJIbTaTOB HCCICIOBAHUS YCTAHOBIICHO, YTO MaKCHMAaJbHAs
3K THBHOCTE MIOTTIONIEHHs HAHOKOMITO3UTa [Uisi HOHOB Pb”" cocraBiser 97%.

o o 2+
KaroueBbie cioBa: ZnAl - cMeIIaHHBIH OKCHI, OJUBHUHIIOBBIA CIIUPT, HOHBI Pb™,
copOmus, HAHOKOMITO3UT, CTPYKTYPHBIC CBOMCTBA.

THE APPLICATION OF ZnAl - MIXED OXIDE / PVA NANOCOMPOSITE
TO THE SORPTION OF Pb ** IONS

0.0.BALAYEVA, A.A.AZIZOV, M.BMURADOV, RM.ALOSMANOYV,
G.G.MURSALOVA, K.S.RAHIMLI

SUMMARY

Zinc-aluminum mixed oxide / polyvinyl alcohol (ZnAl - mixed oxide / PVA) nanocom-
posite was synthesized by the method of formation by co-precipitation. The crystal structure
and optical properties of the obtained nanocomposite were investigated by X-ray diffrac-
tometry (XRD) and ultraviolet-visible spectroscopy (UV-Vis), respectively. According to the
results of XRD analysis, the average size of nanoparticles was 7-10 nm. Depending on the
sorption parameters, sorption of Pb®" ions from aqueous solution with ZnAl - mixed oxide /
PVA nanocomposite was studied. Based on the results of the study, it was determined that the
maximum absorption efficiency of the nanocomposite for Pb>" ions was 97%.

Keywords: ZnAl - mixed oxide, polyvinyl alcohol, Pb*" jons, sorption, nanocomposite,
structural properties.
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SYNTHESIS OF CALCIUM HYDROXIDE AND CALCIUM
CARBONATE NANOFIBERS

LR.HASANOVA
Baku State University
ilahamammedhasan@gmail.com

Basing on the literature about synthesis of inorganic nanotubes and in view of obtained
during the research TEM images, SAED patterns and EDX spectrum it is suggested that the
mixture of nanoscrolls of CaOHCI, CaCOsand Ca(OH), was synthesized.

The solvothermal synthesis at 240°C with the molar ratio between ethylenediamine,
which was used as a solvent, and mixture of calcium chloride hydroxide, calcium chloride
hexahydrate and calcium hydroxide, which was used as precursor, of 710 carried out for 6
hours gave thin tubular structures, the EDX and SAED of which suggested them to be the
structures of calcium chloride hydroxide, calcium carbonate and calcium hydroxide.

The solvothermal synthesis at 240°C with molar ratio between solvent (en) and
precursor (CaOHCI) of 360 carried out for 2 and 10 days gave nanofibers with some of them
observed to be consisting of several nanorods with smaller diameter.

Keywords:calcium hydroxide, calcium carbonate, nanofibers.

1.Introduction

Nanotubes of carbon and inorganic compounds with layered structure
present a layer or a group of layers folded in one direction to form a “seamless”
tube with typical diameters from one nanometer to few hundreds of nanometers
and length from few hundred of nanometers to few tens of micrometers and
wall thickness of molecular dimensions. Since the nanotubes of inorganic
compounds were shown to have quite high Young’s moduli, which is just a few
times lower than this of carbon nanotubes'™, and taking in view their hydrophi-
licity, it was suggested that inorganic nanotubes can be used for reinforcement
of cement’. It was also suggested that the most appropriate nanotubes for
reinforcement of cement could be the nanotubes of main constituents of cement
paste, namely nanotubes of portlandite (Ca(OH),) and tobermorite, mineral
analogue of C-S-H gel (CasSigO14(OH),)’. Moreover, Molecular Dynamics
simulations showed that portlandite and tobermorite nanotubes are stable at
room temperature’. At the same time they showed that the strain energy, which
is defined as the difference between energy of nanotube and its corresponding
planar monolayer, of both tobermorite and portlandite nanotube is decreasing
as the nanotube diameter increase in the proportion to 1/R* and gradually

33



reaches the value of its planar layer’. This tendency is similar for most of
inorganic nanotubes’. Since the obtained values of strain energies for calcium
hydroxide nanotube are the same range as these of CNT, Al(OH);® and BN
nanotubes, which have been synthesized, they are concluded to be energetically
accessible and so could be synthesized’ Moreover, magnesium hydroxide ha-
ving crystal structure identical to calcium hydroxide was shown to form
nanotubes at certain conditions of synthesis™*’. Thus magnesium hydroxide
nanotubes were synthesized in solvothermal synthesis and solution phase
synthesis with PEG”®’. In this article it is shown that solvothermal synthesis
can also produce nanotubes of calcium hydroxide.

Besides since it was shown that nanoparticles of calcium carbonate im-
prove properties of ordinary Portland cement with large amount of Supple-
mentary Cementing Material (SCM), it is suggested that nanorods of calcium
carbonate could also be applied for reinforcing cement with high concentration
of SCM'™!!. Taking into account this nanorods of calcium carbonate could be
proposed as an additive for reinforcement of cement either.

In addition to reinforcement of cement calcium hydroxide and calcium
carbonate are applied in different fields of industry. Thus calcium hydroxide is
used as photocatalysts for photodegradation of organic dyes'?,as catalyst for
synthesis of polyhydroxy chalcones'’, for strengthening of mortars, plasters
present in old masonry and mural paintings and also for conservation of stones,
as additive to lubricants'®, in dentistry'®. Itisalso suggestedto be used for ter-
mochemicalheat storage.Calcium carbonate is applied for improving properties
of cement, as a functional filler in rubber, paint, paper and plastic and was
proposed to be used in drug delivery. At the same time since nanotubes of a
compound present different phase with different properties, the properties of
calcium hydroxide nanotubes present an interest for study for improvement of
abovementioned applications.

2. Experimental

2.1. Preparation

2.1.1. Solvothermal synthesis

0.1349 g of CaOHCI was placed into Teflon autoclave of 50 ml capacity
and 35 ml of ethylenediamine was added to give the molar ratio of solvent to
precursor of 360. Following the different experiments the autoclave was sealed
into stainless-steel tank and kept at 240°C for 2 days and 10 days. The resulting
products presented mixture of liquid and solid, which were separated using
vacuum evaporation. The separated solids were washed with ethanol and
distilled water and left drying in oven overnight. The same procedure was
repeated with 6 hours synthesis with the difference that 0.147 g of mixture of
CaOHC(I, CaCl2-:6H20 and Ca(OH)2 was taken as a precursor to give higher
value of molar ratio of solvent to precursor of 710.

2.2 Characterization

The Powder X-ray diffraction was used to identify crystallinity and
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constituent phases of the products. All the patterns were obtained through
Bruker D8 Advance diffractometer, using PSD LynxEye detector. The measu-
rements on diffractometer were performed using Cu-Kao radiation with assu-
med wavelength of 1.5418 A. The ranges of angles 26 used during measure-
ment were 20-80.094°. Step size and hold time were 0.043° and 128.8 s or
111.3 s correspondingly. The samples for PXRD analysis were prepared by
grinding the products and then pressing them flat on a silicon wafer sample
holder. The morphology of products was analysed by TEM. The images were
obtained by using a JEOL JEM 1400 and a JEOL JEM 1200EX TEMs and
applying an accelerating voltage of 120 kV. TEM samples were prepared by
dispersing previously grind material in ethanol and dropping the resultant
dispersion on the carbon coated copper grid. Sometimes sonication of
dispersion was applied by putting vial with it in sonication bath prior to
dropping onto the grid.

3. Results and discussion

3.1. Characterization of product obtained from 6 hours solvothermal
synthesis

The XRD pattern of solvothermal synthesis carried out for 6 hours is
presented on Figure 1. Peak matching showed that the strongest peaks pointed
on the pattern correspond to portlandite phase of calcium hydroxide and
calcium chloride hydroxide, while the weaker ones were matched to belong to
calcite and vaterite phases of calcium carbonate. There were also very weak
peaks matching with aragonite phase.

TEM images are presented on Figures 2, 3, 4. It could be seen that pro-
duct is mostly represented with nanofibers along with rectangular plane or
flake-like nanoparticles. Thin plane or flake-like nanoparticles could be layers
exfoliated from bulk crystallites of calcium chloride hydroxide by ethylene-
diamine. On the Figure 3 bent layer structure is shown, which suggests these
layers being unstable against folding.

Thorough consideration of TEM images allowed to suggest that formed
nanofibers could be multiwall or singlewallnanoscrolls, which were formed
from rolling of one or a group of atomic layers. This suggestion is in agreement
with literature, where hydrothermal treatment of layered composite of hexade-
cylamine and V,0s gave tube-like nanostructures, which were suggested to be
“folded carpet” structures, named nanoscrolls'®. The nanoscrolls are suggested
to have lower energy than nanotubes and at lower temperatures the probability
of their formation is larger than the probability of nanotube formation'®.

Furthermore, it could be noticed that the ends of these nanofibers, formed
during the synthesis, vary and could be sharp or circular. It should be noted that
the ends or caps of nanotubes also have various morphologies.
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Fig. 1. Powder XRD pattern of mixture of phases obtained from solvothermal reaction at
240°C for 6 hours. Figure legend: circle - Ca(OH), (portlandite); triangle - CaOHCI; square -
CaCO; (calcite); rhombus - CaCOj; (vaterite); rectangle - CaCOs (aragonite)

Fig. 2. TEM image of the product of solvothermal synthesis with calcium chloride hydroxide
used as the precursor carried out at 240°C for 6 hours. The image shows plane structures with
the length of few hundred nanometres with crystallites growing on the edge.

The average length of formed nanoscrolls was calculated to be 1700+100
nm with the longest one having the length of 4300 nm and the smallest value of
length measured to be 200 nm. The average diameter was calculated to be
2104£20 nm with the greatest and smallest value of diameter measured to be
350 and 60 nm accordingly. In addition, the average aspect ratio of the
nanoscrolls was calculated to be 9.8 with the largest and smallest values of
aspect ratio of 16.9 and 4.4 correspondingly.

Besides nanoscrolls and nanoflakes, nanoparticles with the shape of
square tablets growing either separately or on the surface or from the edges of
layer structures could be observed. It is noteworthy that some of the obtained
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nanoscrolls seem to have pores on the surface, which may be due to their
degradation under electron beam.

The Figure 5 is EDXA spectrum obtained from possible nanoscrolls
presented in the middle of the figure. The EDXA spectrum shows strong peaks
of calcium and oxygen and the weak peak of chlorine.

Obviously, copper and carbon peaks arise from the carbon coated copper
grid, while silicon and potassium peaks cannot be attributed to any compound
formed during synthesis and may come from some impurity which was
possibly present during the synthesis.
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Fig. 3. TEM mlcrograph of the product of solvothermal synthesis carried out for 6 hours at

240°C representing elongated structures with tube-like shape on the left and bent plane
structure on the right

The measurements of SAED patterns obtained from nanoscrolls allowed
to calculate the d-spacings of the crystal planes which caused diffraction.
However it should be mentioned that the area from which patterns were
obtained unavoidably contained spherical particles and/or square tablets and/or
other vague structures although in small quantity.

102 CaOHCI
o

Fig. 4. SAED pattern obtained from tube-like structures with holes on its surface
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One of measured SAED patterns is presented on the Figure 4. It could be
seen that d-spacings calculated from measurement of this pattern showed
match with CaOHCI. Analysis of other diffraction patterns from different
nanoscrolls (patterns are not presented here showed spots from the planes, d-
spacings of which were calculated to match with d-spacings of vaterite and
CaOHCI in one, aragonite, calcite and CaOHCI in another. At the same time
SAED pattern from layer structure was also obtained to contain spots which
were measured to come from (110) crystal plane of CaOHCI.

Considering SAED data together with EDXA spectrum allows to suggest
that obtained presumptivenanoscrolls are made from folded layers of CaOHCI,
since EDXA spectrum showed peaks of Ca, O and Cl and the presence of
CaOHCI spots in all the measured SAED patterns from nanoscrolls remained
constant comparing to other phases, the presence of which varied. Other
possible explanations of observed results is gradual formation of multiwall
nanoscrolls of calcium hydroxide which still contain chloride anions in the
layers and in which OH groups are quite quickly displaced by CO;” to give
nanoscrolls of layers with mixed composition of calcium carbonate and
CaOHCI.

The following mechanism could be suggested for the formation of
nanoscrolls during solvothermal synthesis at 240°C for 6 hours:

Whenethylenediamine(en) is added to the crystals of calcium chloride
hydroxide, dissolution and/or formation of chelate between en and calcium
ions are happening. Both of the processes involve coordination of en molecules
around calcium ions by taking place between the layers of layer crystal
structure of calcium chloride hydroxide. This may cause increase in distance
between atomic layers and this weakens interlayer bond, which was already
weak. If further the coordinate bond is formed between calcium and en and/or
more en molecules are orientating around calcium ions by taking place
between layers the interlayer bonds becomes gradually weak enough to cause
exfoliation of small group of layers from the bulk crystallite. This suggestion
correlates well with experimental data since TEM images of the product show
thin flake-like square nanoparticles (layer structures), which could be part of
exfoliated layers and which haven’t been dissolved by en yet. If further
orientating of en molecules around Ca causes formation of bond between them
depending on type of the bond we can talk about formation of complex
compound or dissolving and passing ions to the solution.

It is noteworthy that some TEM images show thin flake-like square
particles along with some of observed tubular structures to have holes on the
surface which besides degradation caused by electron beam may be connected
with partial dissolution or formation of the complex.

The layer structures have high surface energy and during the heating they
get energy which helps to overcome energy barrier caused by strain due to
folding and they fold to form multiwall or singlewallnanoscrolls since for
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formation of thermodynamically more stable nanotube possibly more energy
(higher temperature) or longer period of time of heating is required. Though
electron diffraction from possible nanoscrolls gave the pattern of spots it was
quite weak. The lack of crystallinity may be caused by distortion of Ca-OH and
Ca-Cl bonds in the layers due to en.

At the same time it could be suggested that nanofibers observed on the
images are nanorods of calcium carbonate which are formed from calcium
hydroxide nanotubes by partial conservation of morphology. This suggestion
also supports proposal of formation of calcium hydroxide nanotubes.

Fig. 5. EDXA spectrum from possible nanoscrolls

3.2. Characterization of the products of solvothermal synthesis at 240°C
for 2 days with calcium chloride hydroxide as precursor

The diffractogram of the product is presented on the Figure 6. Peak
matching allowed to identify calcite, aragonite, vaterite and calcium hydroxide
phases. The strongest peaks in the pattern belong to calcite phase while other
phases gave peaks with much smaller intensity. The peaks of calcium hydroxi-
de are barely detectable in contrast to pattern of the products of solvothermal
synthesis at the same temperature for 6 hours, where they are the strongest
among the peaks of other phases.

The TEM images are shown on the Figures7 and 8. The product contai-
ned nanofibers and nanoparticles with the shape of rhomb, square and hexa-
gonal tablets. In addition, sample contained a lot of particles with vague shape,
which could possess not well-defined hexagonal tablet shape.

Nanofibers produced had the shapes of triangular prisms and elliptical
cylinder. These nanofibers were observed to be covered by grey matter, which
is presumably different phase. Thorough consideration of the sample through
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TEM allowed to notice that some of the nanofibers could be seen to be com-
posed of cylindrical structures with much smaller diameter of around 15 nm.
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Fig. 6. Powder XRD pattern of the product of solvothermal reaction at 240°C for 2 days.

Figure legend: circle - Ca(OH), (portlandite); square - CaCO; (calcite); rectangle - CaCOs
(aragonite); rhombus - CaCOj (vaterite)
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Fig. 7. TEM micrographs of the product of solvothermal synthesis at 240°C for 2 days showing
nanofibers

The average length of these nanofibers was calculated to be 1100+100
nm, while the largest measured value was 4600 and the smallest measured
value was 300 nm. The average value of the diameter of the nanofibers was
calculated to be 130+£10 nm and the largest and the smallest values of the
diameters measured were 380 and 40 nm accordingly. Further calculations
show that the average aspect ratio of nanorod bundles was 10.7, with the
smallest and largest values of aspect ratio of 4.2 and 34.4 correspondingly.
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500 nm

Fig. 8. TEM images of the product showing bundle of nanofibers
and SAED obtained from one of the nanofibers present in the sample

The solvothermal synthesis at 240°C carried out for 2 days gave consi-
derable amount of nanofibers, which could be suggested to be bundles of nano-
rods. In order to study the influence of molar correlation on the morphology of
the product the solvothermal synthesis with the same reaction conditions but
different molar correlation of en to precursor, which was decreased to 160, was
also carried out. This solvothermal synthesis was also carried out using ethyle-
nediamine purged with argon in order to study possibility of elimination of
calcium carbonate using this technics.

The pXRD pattern of the product of abovementioned solvothermal syn-
thesis with non-purged en is shown on the Figure 9. Through peaks matching
process it was determined that the strongest peaks belong to calcite phase while
the weaker ones were matched with aragonite and vaterite phases of calcium
carbonate.

TEM observations showed that the product from the reaction with non-
purged solvent contained nanocrystallites with vague shape and with the shape
of rhombic and hexagonal tablets.

The faces of most crystallites were also observed to be covered with grey
matter, which like in the case of 2 days solvothermal reaction at 240°C with the
higher molar correlation between en and precursor could be agglomerate of
crystallites with the size of few nanometres.

The Figure 13 presents pXRD pattern of the product from analogous
solvothermal reaction with purged ethylenediamine. In this pattern the peaks
were determined to belong to calcium hydroxide and calcite. It could be seen
on the pXRD pattern of the product that the strongest peaks belong to calcium
hydroxide and the peaks of calcium carbonate are of much less intensity

Figure 14 represents TEM images of the synthesized crystallites. The
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TEM studies on the product exhibit the presence of nanoparticles with the
shape of rectangular, hexagonal and square tablets along with nanorods with
low aspect ratio and nanoflakes with the shape of hexagon and rectangle. The
calculated average values for the length, diameter and aspect ratio of nanorods
were 330+50 nm, 55+8 nm and 8.1 correspondingly. Besides, nanoflakes with
undefined shape were observed.

Imensity, |a.uf

Fig. 9. PXRD pattern of the product of solvothermal synthesis at 240°C for 2 days with the
molar ratio of solvent to precursor of 160 with purged solvent (black line) and non-purged
solvent (red line). Figure legend: circle - Ca(OH),; square - CaCOs (calcite); rectangle - CaCOs
(aragonite); rhombus - CaCOj; (vaterite)

‘e L . ‘ % .
B A c 7
-* L ey . »
Fig. 11. TEM micrographs of the product of solvothermal reaction
at 240°C for 2 days with purged solvent
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3.3. Characterization of the products of solvothermal synthesis at 240°C
for 10 days with calcium chloride hydroxide as precursor

The TEM observations revealed that the product contained mostly
nanoparticles with the shape of square and rectangular tablets along with
smaller portion of nanofibers, which look very similarly to those obtained
during the analogous synthesis carried out for the period of 2 days.

Figures15 and 16 are TEM images of the product. On the Figure 15 and
16 it could be seen that the nanofibers observed on TEM present nanorods
stacked together. Only two measurements of diameters of nanorods were made
to be 22 nm and 6nm. The length and diameter of these bundles of nanorods
were measured to be in the range of 500-7100 nm and 20-300 nm accordingly
while the average values were calculated to be 2600+400 nm and 160+20 nm
correspondingly. The average aspect ratio was calculated to be 19.8. During
observations nanoparticles with the shape of rhombic and hexagonal tablets
were also observed. Figure 16 represents the image of one of the nanofibers.

Fig. 12.TEM image of the nanofibers with inset representirig the image of its end at higher
magnification (on the left)

Fig. 13. TEM images of the product of solvothermal synthesis at 240°C for 10 days
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4. Summary/Conclusion

By now calcium hydroxide was synthesized in the form of thin film of
1.4 nm®* and in the form of nanoparticles with the sizes ranging from 20 nm to
600 nm>>¢37606162 " while calcium carbonate was synthesized in the form of
nanoparticles® "% with the sizes ranging from 15 nm to 194 nm and
nanotubes®of calcite phase and also as single crystals with morphology of
fibers (whiskers and rods) of aragonite phase®”.

Basing on the literature about synthesis of inorganic nanotubes and in
view of obtained during the research TEM images, SAED patterns and EDX
spectrum it is suggested that the mixture of nanoscrollsof
CaOHClsndCa(OH),was synthesized.

The solvothermal synthesis at 240°C with the molar ratio between
ethylenediamine, which was used as a solvent, and mixture of calcium chloride
hydroxide, calcium chloride hexahydrate and calcium hydroxide, which was
used as precursor, of 710 carried out for 6 hours gave thin tubular structures,
the EDX and SAED of which suggested them to be the structures of calcium
chloride hydroxide, calcium carbonate and possibly calcium hydroxide.

The solvothermal synthesis at 240°C with molar ratio between solvent
(en) and precursor (CaOHCI) of 360 carried out for 2 and 10 days gave
nanofibers with some of them observed to be consisting of several nanorods
with smaller diameter. The products of these syntheses were suggested to be
bundles of aragonite nanotubes or nanoscrolls.

At the same time since pXRD patterns ofsolvothermal synthesis carried
out for 2 days at 240°C with purged en as a solvent have the strongest peaks of
calcium hydroxideconclusion could be drawn that CaOHCI converts to
Ca(OH); during solvothermal reaction with en in absence of CO, in the
system.Thus it could be suggested that during the solvothermal syntheses
exfoliated calcium chloride hydroxide layers loose Cl-, because of temporary
substitution by en molecules. Thereafter when the certain temperature is rea-
ched the formed coordinate bond between calcium and en breaks to leave
calcium atoms and only OH ligands in the atomic layer . At the same it could
be that some of calcium atoms separate from layer of single crystals during
forming coordinate bond with en and thus leaving fewer atoms of calcium and
only OH ligands in the layer, where atoms regroup to form Ca(OH),.Since it
was shown that the interaction of CaOHCI with en produces large amount of
Ca(OH), with the proviso that there is no CO; in the systenm, the possibility of
synthesis of CaOHClnanoscrolls synthesis is strong argument for strengthening
the suggestion of possibility of Ca(OH), nanotubes synthesis.

In conclusion, in view of the research presented in this article it is sug-
gested that the synthesis of Ca(OH), nanotubes is possible, but forconfir-
mationof this suggestion the methods of syntheses described in this article with
absolute absence of CO; in the system must be carried out.

In addition it should be noted that since the average lengths of synthe-
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sized nanoscrolls (average length values of 1700+116.8 nm) are less than 2 um
and basing on data provided by Health Protection Agency on values of
dimensions of asbestosfibers which could be hazardous it is suggested that the
synthesized nanofibers may not cause asbestosis, mesothelioma or cancer.
However since the analysed samples of both abovementioned solvothermal
synthesis contained fibers with maximum measured value of length of more
than 4 pum (4300 nm and 4600 nm) and since diameters of fibers obtained in
both solvothermal syntheses could reach values exceeding 150 nm (350 and
380 nm), it is suggested that for avoiding risk of triggering asbestosis appro-
priate dose limits for these products must be identified.
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KALSIUMHIDROKSID VO KALSIUMKARBONAT NANOFiBERLORIN SINTEZi
I.R.HOSONOVA
XULASO
Qeyri-lizvi nanotiiplorin sintezi ilo bagl odobiyyata osaslanaraq vo todgigat zamani aldo
edilmis TEM sokillori, SAED niimunalori vo EDX spektri nozors alinaraq, CaOHCI, CaCO; vo
Ca (OH) , nanoskrollarinin garisiginin sintez edildiyi giiman edilir. .

Solvent kimi istifado olunan etilenediamin molar nisbati ilo 240 °C-do solvotermik
sintez vo 6 saat orzindo aparilmis kalsium xlorid hidroksid, kalsium xlorid heksahidrat vo
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kalsium hidroksid qarisigr ilo 710 verilmisdir. Kalsium xlorid hidroksid, kalsium karbonat va
kalsium hidroksid quruluslari oldugu irali siiriilon ince borulu bir qurulug, EDX va SAED.

2 va 10 giin arzinds aparilmis, solvent (en) va salofi (CaOHCI) arasindaki mol nisbati
ilo 240 ° C-da solvotermik sintez, bazilarinin daha ki¢ik diametrli bir ne¢o nanoroddan ibarat
oldugu miisahids olundu.

Acar sozlor: kalsium hidroksid, kalsium karbonat, nanolif.

CUHTE3 HAHOBOJIOKOH T'MIPOKCH A
KAJIBIIUA 1 KAPBOHATA KAJIBIUA

N.P.ITACAHOBA
PE3IOME

Ha ocHOBaHuM JMTEpaTypsl MO CUHTE3y HEOPTaHMYECKUX HAHOTPYOOK U C y4eTOM IIO-
JMy4eHHBIX B XOZe HccienoBaHus m3oOpaxkenuit [1OM, marrepuoB SAED m EDX-cmekrpa
MIpe/IoIaraeTcs, 4To Oblia cuHTe3upoBaHa cMeck HaHOCkporoBCaOHCI, CaCO; u Ca (OH) ,.

ConbBorepmuueckuil cunte3 npu 240 °© C ¢ MOJISIpHBIM COOTHOLIEHUEM 3TUJIEHIUAMU-
Ha, KOTOPBII HMCIIOJIL30BAJICS B KaueCTBE PAacTBOPHUTENS, U CMECH TMAPOKCHJIA XJIOPHIA Kajlb-
LIS, TeKCaruapaTa Xjaopuaa Kajlblys ¥ THAPOKCHIA KaJbINs, KOTOPBIH MCIOJIB30BAJICSA B Ka-
YecTBE TpeamecTBeHHuKa, 710, mMpoBeIeHHBIH B TEYeHHE O YacoB, Jall TOHKUI TpyOudaThIe
ctpyktypbl, EDX 1 SAED KOTOpBIX IpeaioxKmin, 4To0bl OHU ObUIN CTPYKTYpaMHU THAPOKCHIA
XJIOpUA KaJbLHsl, KapOOHATA KAIBIHS ¥ THIPOKCU/IA KBNS,

ConpBoTepmudeckuii cuutes mpu 240 ° C ¢ MOJSIPHBIM COOTHOIIEHHEM MEXy PacTBO-
putenem (en) u npeamectseHHUKoM (CaOHCI), paBaeiM 360, mpoBeeHHBIN B TeueHne 2 u 10
JHEW, 1aj HAaHOBOJIOKHA, HEKOTOPBIC M3 KOTOPHIX, 110 HAOMIOICHHUAM, COCTOSIH U3 HECKOJIBKUX
HAHOCTEP KHEH C MEHBIINM THAMETPOM.

KaroueBble cji0Ba:KadbInil THAPOKCH, KaTbIIHH KapOOHAT, HAHOBOJIOKHA.
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BAKI UNIiVERSITETININ XOBORLORI
Nel Tabiat elmlari seriyast 2021

GEOLOGIiYA

COCTOSTHUE IIPEJCTABJIEHUM O TEHE3UCE
N B3AUMOCBA3U JAEK U 30JI0TO-CYJIb®UIHOI'O
OPYJAEHEHUA BEXKHAJIMHCKOI'O PYJIHOI'O ITOJIA

B.M.BABA-3AJIE, I1.®.ABYJIJTAEBA
baxunckuii 2ocyoapcmeennulit ynugepcumem

Paccmampusaromes 6onpocvl opmMuposaris MecmoportcOeHUs U 63aumMooeicmsue 8
9moMm npoyecce OAUKOBbIX NOPOO U 3010MO-CYIbPuOHbIX pyo. Bee daiikogvie mena dopyorvle u
npeocmagasawom coboui oughgepernyuposantvie npodykmsel Meepu-Opdydadckozo unmpysueda.
Buioensiomes oatiku pannue, npomedicymounsie u nozonue. IIpoyeccovl pyooodopaszosanus npo-
UCXOO0UNO 30 HeOpeHUeM NO3OHUX ePaAHOOUOPUM-NOPPUPOBIX daeK, KOmopbie Nocjie nogmop-
HOU pecenepayuu BMewWarowux ux paspuléos 3aNOTHULU IMU MPewjunvl, 00pa3sys 30J0mbvle
arcunvl U npoxcunku. I1o smoil npuuune 3010MOHOCHBIE HCUTBL U NPOHCUTKU NPUYPOUEHDI He
MOABKO K 3a10AHO0BbIM YACTNAM NPOMEHCYMOUHBIX U NO3OHUX OdeK, HO U 80 MHO2UX CIVYAAX
nepecexaiom ux. Cywecmeennvie 2u0pomepmanbivle UsMeHenus HabIo0aomces Ha KOHMaxme
0atiko8blX NOPOO U 8 MECMAX Nepeceyeruus ux 3010mo-cyib@uonsvimu sxcuramu. Taxum obpa-
30M, RPEONOAA2aemcs, Ymo pyoHoe noje AGNAemcs pe3yibmamom npooyKmos euopomepmans-
HOU 0esimeNbHOCMU NOCMMASMAMUYEcKo20 Npoyeccd Mazmamuyecko2o ouaed, ouggepenyu-
POBAHHBIMU NPOOYKMAMU KOMOPO2O AGIAIOMCA Oatikosvie obpasosanus Mezpu-Opoybadckoeo
unmpysuea. Xycmyn-lI'uppamaeckuil pasiom 6 5mom npoyecce cblepai poib PyOOKOHMPOLU-
PyrOWe20 Kanaid, a 6 poiu pyoociazarouux CmpyKmyp — copocsl u cOpoco-cogueu cegepo-
80CMOUHO20 NPOCMUPAHUA.

KiroueBble ciioBa: pynHoe o€, MECTOPOXKACHUE, PYAHOE TENO, KHUIbHAs 30Ha, Py -
Has 30Ha, pa3ioM, MUHEpaJI, 30JI0T0, Aaiika, py10BMelIaonas IIopoja, BeIECTBEHHBIH COCTaB,
mpo6a, Gpa30BbIi aHANH3.

Beswcnanunckoe pyonoe none pacnoiioxeH B 3aHTMIIAHCKOM aIMUHUCT-
paTuBHOM paiioHe A3zepOaiikaHa U OoxBaThiBaeT yacTh KadaHCKoro pyaHoro
paiiona, npencrasisis ero OB ¢uanr. B pynHoe nose, kpome 0THOUMEHHOTO
30JIOTOPY/IHOTO MECTOPOXKACHUS, BXOAUT Takxke Bexxnanu-ArOeHiackas rpym-
T1a 30JI0TO-MEHBIX TposiBIeHUH (Aroen, ["apaubutap u ap.).

BexHanMHCKOE MECTOPOXKIEHUE XapaKTEPU3YETCsI CII0KHBIM I'€0JI0TuYe-
CKHUM CTPOCHUEM M SIBJISIETCS TUMMYHBIM IIPEICTaBUTENIEM KBapIl-30J10TO-CYIlb-
¢unHoro ¢opmarmonHoro tumna. OHo ObLIO OTKpHITO B 1959 r. A.3.A0myn-
naeBbiM U B.K.Xanun-3age. B nmocnencTBum m3ydyeHUeM U pa3BEIKOW MECTO-
poxnaenus 3anuManuce A.H.Mycaes, ®.M.A6xaymnnaes, T.b.I'ynues, B.H.Ha-
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rues, b.M.Ddenaues, A.b.lllupanues u ap. Hacrosmas craTes sSBIsICTCS AaTb-
HEWIIIMM pa3BUTHEM 3THUX UccaeaoBaHuil [1-4].

Haubonee npeBHUMH MOpOAaMH PYAHOTO TOJS SIBISIOTCS OTIOKEHUS
JIOTIaJIe030s U BEPXHETO JeBoHA ((aMeHCKUU spyc), oOHa)aromuecs Ha 3a-
nagHoM (raHre W MmpeicTaBleHHbIE MeTaMOp(PHU30BaHHBIMU Juaba3amu, Mop-
¢bupuTamMH, TIMHUCTO-KPEMHUCTHIMH M TJIMHHCTO-TIECUAHUCTBIMU TTOPOJAMH,
POTOBUKAaMHU (HIDKHSAS YacTh TOJIIH), PACKPUCTAIIM30BAaHHBIMU M3BECTHSKA-
MU, CIIFOJUCTBIMH, CIIOJNCTO-KBAPIIEBHIMH M TJIMHHCTO-KBAPIIEBHIMH ClIaHIIA-
MU U KBapIUTaMU (BEPXHsIsl 4YaCTh TOJIIH). 3HAYUTENbHAS YaCTh MECTOPOXKIE-
HUSl CJIO’)KE€HA, B OCHOBHOM, BYJIKQHOT€HHO-OCAJ0YHOM TOJIIIEH TUTOHA-Ba-
JaH)XMHA, y4acTBOBaBIleil B cTpoeHnn ChITBIPTCKOM M bapTasckoil aHTHKIU-
Hanell. [IpencTaBieHbl OHU YepenoBaHUEM MOKPOBOB JMada30B, Nuaba30BbIX
noppuUpUTOB U MOPPUPUTOB C TOPU3OHTAMHU PA3HOOOIOMOUHBIX MOPPUPUTO-
BbIX Ty(oB U Ty(oOpekunid. OTI0KEHUS roTeprBa TPAHCTPECCUBHO HAJIETalOT
Ha BYJIKAHOTE€HHO-OCAJI0OYHYIO TOJIIY THUTOHA-BaJlaH)XMHA M COTJIACHO Mepe-
KpBIBAIOTCS (payHHCTUYECKH OXapaKTepU30BaHHBIMU OTJIOKEHUSMU Oappema.
B cBoro ouepenp, mpeacTaBIeHb OHU JBYMsI JTUTOJIOTHUYECKUMH TOPH30HTAMHU:
TJIMHUCTBIMUA OPTaHOT€HHBIMU CpEJIHE- M TOJICTOCIOMCTBIMU H3BECTHSKAMHU
(HMXKHSIS YacTh spyca) U TyonecuaHUKaMH, Ty(HOKOHIIIoMepaTaMu (BepXHsIs
4acTh sipyca). 30J0TO-CyIb(UIHOE OPYACHEHUE NMPEUMYIIECTBEHHO U3BECTHO
B OTJIOKEHUSX THUTOHA-BATAH)KMHA, & B KAPOOHATHBIX U MHPOKIACTO-0CATO0Y-
HBIX 00pa30BaHMIX FOTEPUBA JIOKAIU3YETCS PEXKe.

BexHanmHcKoe MECTOpOXKICHHE HaXOAUTCS B 9 KM K ceBepy OT ObIBILECH
XK.JI. CTaHIIMU ATOCHI U B 2,5 KM K ceBepy-3amnany ot ceil. Bexxnamu. OHo pac-
nojsioxkeHo B 0,5-1,0 km ot konTakTa Merpu-Opy6aackoro mnoaugpazHoro 1uH-
Tpy3uBa. Bmecte ¢ TeMm, B mpeaenax MECTOPOXKICHHS M3BEPKEHHBIE MOPOIbI
HUMEIOT OTPAaHUYEHHOE Pa3BUTHE U MPEACTABICHBl METKUMH HITOKOOOpa3HBIMU
TeJlaMHu Tab0pO-IUOPUTOB U JTHOPHUTOB M TAHKOBBIX KOMIUIEKCOM 3TOTO HHTPY-
3MBHOTO MaccHBa. Bee naiiku SBISIOTCS AOPYAHBIMU.

B TexkTOHMUYECKOM OTHOLIEHHH MECTOPOKICHHE MPUYPOUYEHO K OJIM3CBO-
JIOBOM 4acTU M K CEBEPO-BOCTOYHOMY KpbUly KpyMHOUH ChITBIPT-DpHA3UPCKON
AHTUKIIMHAIK ceBepo-3amnannoro npoctupanus (300-320°) [5]. Ha ¢one stoit
CKJIaJIKH pacrojiaratoTcsi 60ojiee MejaKue, OCIOKHAIOIME YKa3aHHYI0 CTPYKTY-
py. FOro-3amagHoe Kpbulo CKJIAIKU CIOKEHO BYJIKAHOT€HHO-OCAJ0YHBIMU 00-
pa30BaHUSIMU THUTOHA-CPEJAHETO BaJaH)KMHA, M3BECTHSIKaMU U KapOOHATHO-
TEPPUTEHHBIMH OTJIOKEHUSIMH BEPXHET0 BaJIaH)KMHA-TOTEpHUBa U OappeMa. ITo
KpBUIO CKJIAJKU cpe3aHo XycTymn-I'uppaTaxckum pa3ioMoMm, Mo KOTOpOMY OT-
JIOKEHHUsI JIOTANe030s1 U BEPXHEro JeBOHA HAJBUHYTHl HAa 00pa30BaHUs BEpX-
HEeH I0pbl U HIKHETO Mefia (HeoKoM). Pa3nom oTHOCHUTCS K THUITy TPaHUYHBIX,
TIIYOMHHBIX CKBO3HOTO MuTenbHOTo pa3Butus (3. [lnxanubeiinm). Umes kpy-
toe KO3 nanenue, Hapyumenue cpe3aeT ChITBIPTCKYI0 aHTHKIIMHAIb, K KOTOPO-
My NPUYpOUYEHO BexXHaINHCKOE MECTOPOXKACHHUE 30J10Ta, U Jlajee MPOCIekKu-
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Baercs B C3 HampaBJIeHHUH OT JOJUHBI p. Apa3 Ha rore 10 JA0JuHbI p.bazapuait
Ha ceBepe. Hamnune Xyctyn-I'mpparaxckoro HaaBura Ha 3amaje, Apa3ckoro —
Ha IOT0-BOCTOKE M BekHanmmHCKOro copoca Ha CeBEpO-BOCTOKE, CO3[AI0 HBbI-
HelrHee OJIOKOBOE CTPOCHHME MECTOPOXKACHHUS. J[7Is1 TEKTOHUKH palioHa BechMa
XapaKTepHBI MONepeyHble COPOCHI U cOPOCO-CIIBUTH MIEPECEKAIOIINE CBOOBYIO
[10JIOCY aHTUKJIMHAJINA. DTU HapyLIEHUs UMENIM Ba)KHOE 3HAUYEHUE B pa3Mmellie-
HUU JalKOBBIX TeNl M 30J0TO-CYIb(QHUAHBIX PYAHBIX 30H. JKUIBI B OCHOBHOM
pacroyiokeHbl B 3abOaHIaX ITUOPUT-MOPGUPUTOBBIX, MEHEEe — IMO3JIHUX
KBapI-AHOPUTOBBIX U IPaHOAUOPUT-TIOPHUPOBBIX JaeK, WIH ke BOIH3U HUX B
napajijiesIbHO PaclOIOKEHHBIX K HUM HapyIIeHUsIX. [ pynnupyroTcss OHU B OC-
HOBHOM B JIBYX CHUCTEMax: CEBEpO-3alaJHble U CEeBEpPO-BOCTOUHbIE. BeTpeua-
I0TCA TaKXKe JailKu, OpUEHTHPOBAHHBIE B ONM3MEPUIMOHAILHOM M OJIM3IIU-
POTHOM HampaBieHUAX. HYacTh Jaek 4eTKO 000COOIIEHBl, APYTrue CBSA3aHbl IPYT
C JIpyrOM BBIXOJaMU MaJlbIX MHTPY3UBHBIX Tell. [lafeHus ux oObIYHO KPYTHIE,
MOIITHOCTb OTJIENBHBIX Ted Jocturaetr 10 M, MecraMu OHa He MPEBBIIIAET OJHOTO
MeTpa U B cpe/iHeM cocTaBiseT 2-3 M. Jlomyckaercs,, YTO MHOTHE JaliKOBbIE Tela
MIPOHUKAIOT Ha OOJIbILINE TIIYOMHBI, O Ye€M CBUIETEIbCTBYET BbIIEPKAHHBIA CO-
CTaB M CTPOCHHUE OTIENBHBIX Ted. OOHaKEHBI OHM Ha COBPEMEHHOM SPO3HOHHOM
cpese Ha 350 M 1 Gosee 1Mo BEpTHKAIN U CBA3aHbI C Pa3HBIMU MO CTpaTHrpaduye-
CKOMY TIOJIOKEHUIO ToJIIaMu nopo. OtmeueHo Oonee Tpexcot naek. Haubonee
OJaronpuATHOM cpenoi i GOPMUPOBAHUS MECTOPOKAECHHS CITYKHI OJIOK MEX-
ny Coirbipt-I"acanamubarckum u CropTyHCKUM pasziioMami (puc. 1).
3HauuTENbHAS YacTh JACK U PYAHBIX TEJI PACIIOJIOKEHA MEXIY ITUMH Pa3-
nomaMu. KOHTaKTBI pyJIHBIX T€ YETKHE, 32 KOHTAaKTaMU AU MPAKTUYECKU OTCYT-
CTBYyeT. PynoBMemaonmmMu CTpyKTypaMu SIBJSIIOTCSI TPELIMHBI — Pa3pbIBbI (OT-
PBIBA) CEBEPO-BOCTOUHOIO MPOCTUPAHNUS, KPYTONAIAI0IINE Ha CEBEPO-3aMia/l.
30J10TOpYIHbIE TEJa MPEACTABIEHBI KPYTONAJAIOIMMU CEKYIIIMMH KBap-
LEBbIMU (PEXe KBapI-KapOOHATHBIMU ) KHUJIAMHU U KHJIbHBIMU 30HaAMU (OOBIUHO
cyOmapaieIbHBIMH)  CEBEPO-BOCTOYHOIO MPOCTHPAHMS, OKOJOXKHIbHBIMU
XJIOPUTHU3UPOBAHHBIMU, KAOJIMHU3UPOBAHHBIMYU, MUPUTU3UPOBAHHBIMU HIEpeEMSI-
TBIMH U MEPETEPTHIMU MOPOJAMH, PA3PBIXJICHHBIMU TIIMHUCTO-KapOOHATHBIMHU
MaTeprajiaMu ¢ pa3apoO0JICHHBIM KBapIiieM (MEXIUTacToBoe Teno 30HBI NelS) u
30HaMM TIPO’KUIKOBO-BKpAIUIEHHOTo opyaeHeHusd [1, 5, 6]. Ha nnomanu me-
CTOPOXICHHUS OOHAPYKEHO 25 30J0TOPYIHBIX U 2 MEIHO-30JI0TOPYIHBIX JKHJI
U KWIBHBIX 30H, pacnonoxeHHbix B 100-500 m apyr ot apyra. [IpoxuiikoBo-
BKpaIjieHHasi MUHEpaIu3alus B )KIJIbHBIX 30HAX [0 MPOCTUPAHUIO TIPOCIEKU-
Batores oT 400 1o 900 M, peako npesbimas 1,2 kM. 30J0TOPYAHBIE TEIA B ATUX
KUJIBHBIX 30HAX IO MPOCTHpaHuIo mpociexeHsl 10 100 M u 6onee. ['myOuHa
(dbopmupoBaHus pyIHBIX Tes u3ydeHa 10 180 M, a ¢ yueToMm riy0oKO3poanpo-
BaHHBIX y4acTKoB MectopoxaeHus — 300-500 m. BepTukanbHelil pazmax opy-
neHeHus onpenaensercs B npeaenax 600-1200 M ¢ yueToM pacnoiokeHus pya-
HBIX T€J B TUTOH-BaJaH)KUH-TOTEPUBCKUX OTIOkKEeHMsX. Kak mpaBuio, »Kuib-
HBIE€ 30HBI BBIMOJHAIOT HanOoJiee KPYIHBIC U MPOTSHKEHHbIE TU3bIOHKTUBHBIC
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HapymcHusd, IPUYPOINBAsCh K CBOAOBBIM YaCTAM CKJIAOK BTOPOI'O IMOpsJaKa.

Puc. 1. Cxematuueckas reojlorHueckas kapra BeKHaTHHCKOTO MECTOPOKACHUS.

3naxu 6 nezende: 1-CoBpeMEHHBIE IEITIOBHAIBHO-TIPOJIOBHAIBHBIE OTIIOKEHHS; 2-bappem —
M3BECTHSIKH, Tyomnecyanuky, 3-I'otepuB — Tydonecuanuku, Ty(hokoHrmoMepatsl; 4-I'otepus
— W3BECTHSKH; 5-TUTOH-CpeTHMI BalaHKUH — TOPPUPHUTH U X TyDsI; 6-/leBoH, MeTamMophu-
30BaHHbIe U3BecTHAKM; 7-FOB wacte Merpu-Opaybanckoro 6atonura (TpaHOCHEHHUTHI, KBap-
LIEBBIE CHEHUTHI U 1p.); 8-CoIrbIpT-Tanaupuaiickuil HHTPY3UB (IHOPUTHI U THOPUTOBBIC TIOP-
¢upurser); 9-/Inadassr CeIrbIpTCKOH runadbuccanbHoi HHTpY3uH; 10-/laiiku pasnuaHOTO CcocTa-
Ba (mocnesorieHoBhIe); 11-Xycryn-I'mpparaxckuii rayOWHHBIA pasioMm; 12-BexHammHCKHIA
copoc (na Boctoke) n CoIrbIpT-I"acananubarckuii pasinom (Ha 3anajne); 13-CkoyioBble Tpelu-
Hbl; 14-Tpemuns! oTpeiBa; 15 — OCh aHTHKINHAIN

Ha oTnenbHBIX ydacTKax 9TH HApyIIEHUS MO MPOCTUPAHUIO U MAJICHUIO TIepe-
XOJIST B 30HBI IPOOJICHUS U CMSITHS TTOPOJI, T/Ie B 000COOIEHHBIX JIMH30IO00-
HBIX KBapIIEBBIX TeJaX Pa3BUBAETCS MPOKUIKOBO-BKPAIJICHHAS 30JI0TOPYAHAS
MuHepanu3anus. [Ipoctupanre Bcex KBapeBO-pyaHBIX i1 00braHO CB ¢ ma-
nenueM Ha C3, mnorna Ha FOB mon yrmamu 50-90°. CpaBHUTENBHO BBIAEP-
YKaHHBIE 110 MTPOCTUPAHUIO U TIAJCHHUIO KBAPIEBbIC )KHIIIBI UMEIOT MOIIHOCTH OT
0,1 1o 4 M, 4TO 00YCIOBICHO pa3lyBaMU U MEPEKUMAMU, UMEIOIIUMH MECTO
KaK MO MPOCTUPAHUIO, TaK M MAJCHUI0. BOIBIIMHCTBO U3 HUX XapaKTEPHU3YyIOT-
cs HamumureMm anodus. Ilocnennue pacromararoTcsi BIOJIb 00EUX CTOPOH OC-
HOBHBIX JKWJI, SIBJISIFOTCSI ONEPSIIONIMMH M OTXOAST OT OCHOBHBIX JKUJI TIOJ] He-
oompmumu yraamu (20-3010). "Hepeaxko obpazvs cucTeMmbl cvimapaiienbHbIX
30H mupuHO 5-10 M (3ombr NeNel, 13, 15, 17 u ap.). XKuinbl (kBapu-cyiib-
(dbumHbIe, KBapI-KapOOHAT-CYJIb(PUIHBIC) TOJB3YIOTCS 3HAYUTEILHBIM pPa3BHU-
THEM U SBJISIOTCS OCHOBHBIM MOP(OJIOTHYECKUM THUIIOM. BIOIB KOHTAKTOB
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KW C BMEIIAIOIIMMU MOpOoAaMH HaOII0JAI0TCSl YETKO BBIPAKEHHbIE TPU3HAKH
MOABMXKEK (IJIMHKA TPEHHUS U 3epKalila CKOJIbKEHHs), CBUIETEIHCTBYIOIIUE O
MIPOSIBIIEHUU MOCTPYIHON TEeKTOHMKH. [IoMHMO KBapleBbIX >KUJT BBLAETSIOTCS
TaK)K€ KUJIbHBIE 30HBI, COCTOSIIINE U3 T'YCTOPACIIOJIOKEHHBIX KBapIIEBBIX MPO-
KUIKOB. KOHTAaKThI JKUIBHBIX 30H C BMEHIAIOIIMMHU TOPOJAaMH, TaKKe BbIpa-
YKEHBI YeTKO, MECTAMH C TIOJIOTUMHU U3THOAMHU.

B npenenax BexHaIMHCKOTO MECTOPOXKJIEHUS AAWKU M 30J0TOPYAHBIE
KUJIbHBIE Tela HAXOJATCA B JIOCTATOYHO CJIOKHOM COOTHOIICHHH U MEXIY
HUMH CYIIECTBYET TE€CHas MPOCTPAHCTBEHHAs M MapareHeTudeckas cBs3b [1,
5]. 3om0TOpYIHBIC KUIIBI TIEPECEKAIOT JaKM paHHeTo (araba3bl, 1uaba3oBbIe
nop(UPHUTHI, CIIECCAPTUTHI), MPOMEKYTOYHOTO (IUOPUTHI, THOPUTOBBIE MOP-
(UPUTHI, KEPraHTHUTHI, BOTE3WTHI, OJWHUTBHI) WM TIO3JHErO (TPAHOIMOPHT-
nopdupsr) nmokonenuit. [IpocTupanue paHHUX AaeK ceBepo-3amagHoe U Oyu3-
IIUPOTHOE, PA3BUTHI OHU B OCHOBHOM 3a TIpe/ieliaMy 30JI0OTOPYAHBIX YYaCTKOB.
Y4YacTku pa3BUTHS MPOMEXKYTOUHBIX W MO3JHUX €K U 30JOTOPYIAHBIX Tel
MOYTH BCET/la COBIAJAIOT U OHU MPUYPOUYEHBI K OJHUM U TEM XK€ MO3THUM
pa3pbiBaM CEBEPO-BOCTOYHOTO MpocTupanus. OTMEYaroTcsl pa3ludyHble COOT-
HOIIICHUS J1a€K U KBapILIEBO-PYAHBIX XWJI. B oqHUX ciydasx BCTpEUarOTCs KH-
7Bl MIUPOTHOW U ONMM3MEPUINOHATLHONW HANPaBICHHOCTH, PACIIONOXKEHHBIX B
TeJe aeK TUOPUTOBBIX opdupuToB (30Ha Nel7 paiiona mronsHu 15) u nua-
6a30B (30Ha NeNel2 u 13) (puc. 2), B ApYrux — 30J0TOPYAHbIE KUIIBI CEKYT
MMPOMEKYTOUHBIE W TIO3[IHUE NalKU WUJIM K€ PACIOJIOKEHBI B WX 3aIb0aH/Iax,
a1n60 BOMM3H HUX, B MapallIeNIbHBIX K HUM TpeniuHax (30Hbl NeNel, 8, 10 u 16).
B HekoTOpBIX Citydasix OTMEYaeTCsl CIIEMEHTUPOBAHUE OPEKUN ITHX JaeK 30-
JOTPYAHBIM MaTepuanoM. Bo Bcex ciydasx TecHasi IpOCTPAHCTBEHHAs! CBA3b U
CTPYKTYpHasi OOIIHOCTh CBHJIETEIHCTBYET O OJIM30CTH BHEAPCHHS TMO3THUX
JIaeK U IPOLIECCOB PyA000pa30BaHusl.

Ha mmomaau MecTopokieHus MHUPOKO Pa3BUTHI PacCIaHIIOBaHHBIE, TIe-
peMATbie MOPOJbl, KOTOPBIE MOJABEPIHYTHl T'MAPOTEPMAIBHOMY H3MEHEHUIO.
Brigenstores muonaaHbie U JIOKaJIbHBIE U3MEHEHUs mopo. [lepBbie He UMEIOT
HEMOCPEICTBEHHOM CBA3U C PYAHBIMU TE€JIAMHU U XapaKTEPU3YIOTCS MPOIUIIH-
THU3aLUEH, XJOPUTU3ALMEN U KaoJduHU3auuen nopos. JIokanbHbIe U3MEHEHHS
BMEILAIOMIMX MTOPOJ MPOCTPAHCTBEHHO CBSI3aHbI C KBapLIEBO-KUJIBHBIMU TeJa-
MU U BbIpa)K€Hbl HMHTEHCUBHBIM OKBaplieBaHHEM, KapOOHUTH3aLKEH (Tpeumy-
IIECTBEHHO KAJIBIIMTU3AINS), KAOJUHU3AIUEH, XJIOpUTU3AlUEH, CepUIIMTH3a-
uuer. OTH HOBOOOpPa30BaHUS OOpPa3ylOT OTOPOUKH BOKPYT KBAPLEBBIX KUII.
Heo6x0auMo OTMETHTH CyIb(PHUAN3ALMUIO, KaK MPABHIIO, 00pa3yIONIyI0 OPEOIbl
y KBaplLEBBIX KWJ, pa3BUBaIOIIMECs OT HUX Ha paccrossHuu 10-15 m. Hau-
OOJBIIMM PACIPOCTPAHEHUEM IMOJIB3YETCsl MUPHUT, 3HAYUTEILHO MEHBIIIUM ap-
ceHOMUPHT (HE najnee 1-2 M OT KBapIEBBIX XKUI), PEAKO APYTHe CYIb(OUIbI —
XaJIBKOIIUPHT, CHaANCPUT, TaICHUT, KOTOPhIE OOBIYHO MPUYPOUYEHBI K TOHKUM
KBapL-KapOOHATHBIM MPOKHUIIKAM.
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Puc. 2. B3aumooTHOIIEHHE PYJHBIX TeJl C JOPYAHBIMH AMa0a30BBIMU
naiikamu B 30He Nel3 (kanaBa Ne200): 1-anne3uToBble MOPHHUPHUTHL U KX
Tyb1; 2-maiiku  1uada3oB; 3-30J10TO-CYJIbGUIHO-KBAPICBBIC IKHJIIBI;
JJIEMEHTHI 3aJIeTaHUs

Kak 6bu10 0TMEYEeHO, pYAOBMELIAIOIINMHE TTOPOJaMH PYIHBIX 30H U Tel
SBJIFOTCST raba3bl, nMruaba3oBble MOPPUPUTHI U MOPPUPUTH TUTOH-CPEIIHE-
BAJIAHKMHCKOTO Bo3pacTa. l[loBbIllIeHHAss KOHUEHTpalusi OpyACHEHUsI B 30HE
KOHTaKTa 3THX MOPOJ U TJIMHUCTHIX U3BECTHSIKOB rOTepHUBa 0OYCIOBINBACTCS
MpeX/1e BCEro CBOMCTBAMM IOCJIEIHMX, KaK BECbMa COBEPIICHHOIO SKpaHa.
30510TO-CyIb(PUIHON MUHEpATU3AIMEH YaCTUYHO OXBauy€Hbl M3BECTHSIKHU, TEC-
YaHWKH, TY(POTNEeCUaHUKN roTeprBa (y4acTKH KUIbHBIX 30H NeNel5, 16, 19, 20,
21, 22 u 24), a Taxxke JaliKU JAUOPUTOBBIX MOPPUPUTOB (YUACTKH KUIbHBIX
30H NeNel, 3 u 17). M3BecTHsIKM roTepuBa, BMEUIAIOLIUE PYIHbIE 30HBI, MO/-
BEPrHYTHI TUPOTEPMATLHOMY U3MEHEHHUIO 00Jiee MHTEHCUBHO, HO B HUX MPO-
MBIIIJICHHOE cofepaHhue Au OTCYTCTBYeT (pHUC. 3). DTH 30HBI HEMPOTSKEH-
HbIE, HEOOJIBIIION MOIIHOCTU. B OTACNBHBIX Cydasx OTMEUAIOTCS MEXKIIIACTO-
BbI€ PYIOHOCHBIE 30HBI MPOTSKEHHOCTHIO MO mpoctupanuto 1,1-1,2 km. Pyn-
HBIE TeJla B ATHUX 30HAaX COOTBETCTBYIOT MEKIUIACTOBBIM HapyIICHUSIM, 00pa-
3YIOLIUX B LIEJOM CyOcOoTiacHyro 3anexb (30Ha Nel6). DTu TpeumHHbIe 30HBI
JIOCTATOYHO NPOTS’KEHHBIE, HA OTAEJBHBIX yJ4aCTKaxX MO MPOCTUPAHUIO U Majie-
HUIO TIEPEXOJIAT B O0JIee MOIIHBIC 30HBI APOOJICHHS U CMSTHS TIOPO/I, TAE pa3-
BHUBAETCA NPOKHIKOBO-BKpAIUIEHHAs MHUHepaiu3anus (HampuMmep, y4acTKH
Spanmsii, CroptyH u 1p.) (puc. 4). OOBIYHO OKOJIOKWIJIbHAS 10JIOCA PYIOB-
MEUIAIOIINUX MMOPOJ HECET BKPAIUICHHUKH CYIb(GUIO0B U CONEPKUT AU OT «CIL.»
no 1-4 r/t.

[Toutu Bce Hambosee 3aMeTHbIE KOHIIEHTPAIMM MUHEPAJIbHBIX accollua-
LU NPUYPOYEHBI K CEBEPO-BOCTOYHBIM 30HaM OTpbIBA. ['MapoTepMallbHBIN
aTam pazzaensercs Ha 4 cTaauu MuHepasooOpazoBanus [1, 2, 6], U3 KOTOPBIX
HauboJiee paHHEH SBISETCS KBAPI-IIUPUTOBAS, 3aTEM CIIEAYIOT IPOMEKYTOUHBIE
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MarHeTUT-IUPUT-KBapILeBass U KBAPL-30JI0TO-NOJUMETAIUINYECKAs CTaquu, U

3aBepIIaromias KBapi-kapOoHaTHas. Pyasl XapaKTepu3ylOTCS OTHOCHTEIHHO

IIPOCTBIM MHUHEPAJIBHBIM COCTABOM, IJIaBHBIMHU CPEAM KOTOPBIX SIBIISIFOTCS IH-

PUT U YCTYNAIOIIUNA €My 10 pacHpOCTPaHEHHOCTH XAJIbKOIUPUT — HOCHUTEIH

Au B pyzax, TeJIypHUCTble COeAMHEHUS (T€CCUT, KaJaBepuT,
r
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Puc. 3. Cxema pacnionoxenus 30ub1 Ne21. Macmra6 1:5000
l-typonecuanuku; 2-u3BeCTHAKU; 3-OpGUPUTHI U UX Ty(]sl; 4-30JI0TOpyIHBIE Tena; S-
JIOpyJIHbIE HAPYIIEHHs C.-B. MPOCTUPAHMS; O-NIPOMJCHHbIE KaHAaBbl M IIYP(]bI; 7-3JIE€MEHTHI
3aJeraHusl.

Puc. 4. a) I3MeHeHNEe MOITHOCTH PYIHOW 30HBI IO MPOCTHPaHUI0; 0) MI3MEHEHNE MOIITHOCTH
PYAHOM 30HBI 110 MaJCHUIO (3a00i1 MTONBHK): 1-U3BECTHSKH (TOTEPUB); 2-TIOPGHUPHUTHI (THTOH-
CpeIHul BaJlaH)XWH); 3-KBapl-CyIbQUIHAS KHUIa; 4-30Ha THAPOTEPMATHHO M3MEHEHHBIX IO-
pox.

KpeHHepuT u jap.). OTMeyaroTcs mapareHeTH4ecKasl acColUals MHHEPAIOB
TeCCUT-TEIITYPOBUCMYTUT-CAaMOPOIHOE 30110TO. ['eccut (Temmypucrtoe cepeb-
po) B 3TO# accommanuu HaOmomaeTcs B 3epHax, pazmepom ot 0,002 no mo-
BOJBHO KPYMHBIX — 1,5 MM, ¢ HENpaBWJIBHOW yriioBaTOM (opmMoi, oOpasyer
MIPOXKUIIKH, TIEPECEKAIOIINE TUPUT U XATbKOMUPUT. TeTypoBUCMYTUT HaOII0-
JlaeTcs B TECHOM CpAacTaHWU C T€CCUTOM B BHUJAE YUIMHEHHBIX BKJIIOYECHMIA,
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pazmepom 0,005-1 mm. CaMopoaHOE 30J0TO B 3TOM acCOIMalMM HAaXOAUTCS
UCKJTIOUYUTENIFHO B CPOCTKAX C TE€CCUTOM M UMeeT (POpMY KOPOTKHX MPSMBIX
WJIA U30THYTBIX MPOXKUIOK, pazMepoM oT 0,002x0,3 go 0,01x3 MM, pexe uzo-
JUPOBAHHBIX U30METPUYHBIX 3epeH. OUeHb PeAKO OTMEUAIOTCS apCEHONUPHUT,
OJIeKIIbIe PYbl, APIeHTUT, MOIN0A3UT, MEHTIAHAUT, MUPPOTUH. JKUIbHBIE BBI-
MOJTHEHHUS MTPEICTABICHBI MOJIOYHO-0EIIbIM, KEJITOBATHIM MAaCCHBHBIM KBapLieM
(60-70%), B MOTYMHEHHOM KOJIMYECTBE KAJIBIIUTOM, XaJIEIOHOM, aHKEPUTOM,
aparoHUToM (5-10%). OCHOBHBIM MOJE3HBIM KOMIIOHEHTOM DY SIBJISIETCS 30-
JI0TO, cOMyTCTBYIOLMM cepedpo. OTtHomenue Au/Ag 1:17. [Tuput BeTpeuaeT-
Csl BO BCEX PY/AHBIX JKMJIaX U 30HaX. B 30He OKMCIIEHUs OH 3aMelaeTcst THIPO-
KCHJIAMHU KeJle3a, B KOTOPBIX MPOUCXOJUT CKOIUIEHHE CaMOPOJHOro Au, Auc-
neprupoanHoro B nupure. A.b. IllupanueBsiM B mupute ycTaHOBIEHBI As,
Co, Cu, Au, Ag, Ti, Ni u Ge. BropsIM 110 paciipOCTpaHEHHOCTH CPEeI PYIHBIX
MUHEPAJIOB SBJSETCS XanbKonupuT. OH yalle BCTpevaercs B BHUJIE€ BKpaIljeH-
HOCTEH U THe3/1000pa3HbIX CKOIUIEHUH B PYAHBIX KMJaX M 30HaX. XaJbKOIH-
PUT TakKe COAEPKHUT IMIMPOKUI CIEKTp 31eMeHTOB-ipuMmeceid — Au, Ag, Pb,
Zn, Mn, Ni, Co, Bi, Te, Ti, Mg u Al. K riaBHbIM pyAHBIM MUHEpaJaM py[ OT-
HOCHTCS TaK)Ke TaJIeHUT, KOTOPBIH COBMECTHO C XaJbKOIIMPUTOM, pexe caire-
PUTOM U THMPUTOM OOpa3yeT THe3Ja M BKPAIJICHHOCTH. OJIeMEHTaMM-
npuMecsMu B rasienute sieisitores Ag, Cu, Zn, Bi, Te, Sb, Cd, Ti, Mn, Mg, Fe,
Al LIBeT Au sipKuii 30J10THCTO-KENITHIN, YKa3bIBAIOLINI HAa €ro BBICOKYIO MPO-
Oy (mpobnocts 10 93,3), Au BcTpedaeTcsl Takke B BHUJIE TOHKOJWCIIEPCHOM
NPUMECH B pa3iIMuHbIX MUHepasax. Hepenko HabmonaroTes [6] oTopouku Me-
JUCTOTO AU, BBIJICIHUBIIHECS U3 00Jiee MO3THUX M0 OTHOIIEHUIO K CAMOPOIHO-
My 3os0Ty Cu-copepxaiux pacTBOpoB. TemmepaTypsl TOMOI€HU3alUU ra3o-
BO-)KUJKMX BKJIIOUEHUI B KBaplE paHHEH KBapI-MMPUTOBOM CTAINU MPOUCXO-
awito npu Temnepatype 240-260°C, mpogyKTUBHON KBapl-30J0TO-IOJIUMETAT-
muueckorr — 200-220°C. Ilpouecc MuHepaiooOpa3oBaHMs 3aBeplLIaeTCs MpH
temriepatype 160-180°C (kBapii-kapOoHATHAS CTaAUs ).

Bo MHOrux xBapu-cyiabGHUAHBIX XHUIaxX Au MaKpOCKOIMYECKH BHIUMOE
[5, 6]. Au-MuHEepanu3amnusi OTMEUYAETCSl TAK)KE€ B OKBapIIEBAaHHBIX 30HAX APOO-
JICHUS U MEPEeTUPAHUS TOPOJ COBMECTHO C XaJIbKOMMPUTOM M IMUPUTOM (pHC.
5); HepeAKO B CpacTaHMSIX C YIOMSHYTHIMH MHUHEpallaMu, KBaplieM, a TaKkKe
apCEHONUPUTOM, OJIEKIION pPynoH, chanepuToMm, raJleHUTOM U TEJUTypHIaMu.
OnHa HakJIagpIBacTCs Ha APOOJICHBIN arperat mupuTa-2 U XaJIbKOTMUPHTA, I1e-
MEHTHUPYS UX, JIUO0 00pa3ys mpokuiku mo tpeuHaMm. Coxpepkanue Au B
KWIBHBIX TeJlaX M 30HaX BECbMa HEPAaBHOMEPHOE U KOJEONETCS OT «CI.» JI0
NEPBBIX JECITKOB I/T; B o0orameHHbIX Au ydactkax Hepeako 10 100 r/t u 60-
Jiee, 4TO MpeaonpeneseT oOpa3oBaHUe PYIHBIX CcTONOOB (30Ha 16 Ha ropwu-
3ouTe TosieH NeNel7, 20, 29, 51 u 45). OnHako Takas KOHTPACTHOCTh Criia-
KUBaeTCs 17151 OoJiee KPYIHBIX 30H U CpellHee coaepKaHue Au 10 HUM SIBJISET-
Csl IOCTaTOYHO PaBHOMEPHBIM, cocTaBisiss oT 6 mo 18 1/t (cpemnee 12,6 1/1)
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JUIsE OCHOBHOM Macchl 3amacoB. Pa3mepsl BbIIeNeHH caMOpOAHOTO Au OT co-
TBIX pAoied muumMerpa 1o 0,5-1 MM B mnomepeunuke. Popma 30JI0THH-
IJIaCTUHYAThIe, MMPOBOJIOYHbIE, KOMKOBH/IHbIE, 3€pHA PA3NUYHBIX (GOpM U JIp.
W3 anemeHTOB-IIpUMeEce B CaMOPOJIHOM 30JI0T€ OIpenessuiock Ag ot 8,5 1o
18,5% u Cu — ot 0,1 no 1,0% (A.b. llupanues). Ag ycTaHaBIMBAaeTCS TaKKe
nupute u xanpkonupure ot 0,003 10 0,06%.

boaee 10 &/m 7

o 5 G 2R

Puc. 5. Xapakrep pacrpeseneHus 30J0Ta B TIOIEPEUHOM Pa3pe3e KU CIIOAKHOTO CTPOCHUS
1-ITerioBbie Ty(bl (TUTOH-CpEAHUH BamamwkuH); 2-I'HaApoTepMaibHO-U3MEHEHHBIH MUPOKIIA-
CTUYECKHH METUTOBBIH Ty ¢ PEAKMMH W MEJIKMMH BKpAaIUICHHHKaMu NupuTa; 3-I'pssHO-
3eJI€HOBaTas OTOPOYKA XJIOPUTU3UPOBAHHOM, MUPUTU3UPOBAHHOM INIHMHBI; 4-30710TOHOCHBIN
KBapIl ¢ Cyiab(uaaMu Menu, CBUHIA, jkeie3a; 5S-TOHKO3epHHUCTHIH, YacTo MepeTepThlil MUPHT,
CONPOBOKAAIOIINIICS HE3HAUNTEIBHBIM KOJTMYECTBOM JPYTHX CYIb()HIOB.

Ha BexxHaJIMHCKOM MECTOPOKIEHUHU JOCTATOYHO XOPOILIO pa3BUTa 30HA
okucnenus. ['mybuna ee ot 40 mo 100 M, HUXKE pacmoiio’KeHa 30HA I[EMEHTa-
. MuHEpalbHBIA COCTAaB Pyl 30HBI OKUCICHUS TIPEICTABIICH XaJIbKO3WHOM,
OOpPHHUTOM, KOBEJNIMHOM, KYIIPUTOM, CAMOPOAHON MEJBIO, IEPYCCUTOM, aHTJIe-
3UTOM, CMUTCOHUTOM, MUHEpaJIaMH TPYMIbI THAPOKCHIOB Kejie3a, THAPOKap-
OoHaTaMH MeJIM — a3ypPUTOM U MaJIaXUTOM H JIp.

Ha ocHOBaHMM 3THX NaHHBIX NPOTHO3UPYETCS BEPTUKAIBHBIA pazMax
opynenenust 800-1000 m (ycTaHOBJIEHHAsi TOPHBIMU BBIPAOOTKAMH U OYPOBBI-
MM CBaXMHAMU BEPTUKAJIbHAS aMIUIUTyAa opyAeHeHus coctasiser 200 m, 3a-
TyXaHUE OPYIACHEHHS HE YCTaHOBIEHA, C Y4YETOM TITyOOKO3IPOIMPOBAHHBIX
yacted mectopoxkaenus — 10 300-500 M, a Takke BBISIBJICHHUE HOBBIX PYIHBIX
ten Ha CB mpoomkeHn U3BECTHBIX 30J0TOPYAHbIX 30H NeNel3, 15, 16, 19,
20, 21, 22 u 23). HanpasieHus: JaabHEHIIIETO U3YYEHUS W TPOTHO3UPOBAHUS
IIPUPOCTA PECYPCOB U 3al1acOB PYAHOIO 30JI0Ta CBsA3bIBaeTCA ¢ 30HaMu NeNel,
12,22, 23, 26 u 27 1 ray00OKUMH TOPU30HTAMU MecTopoxkaeHuss. Heooxomumo
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JIaTh OLIEHKY 30HbI OpJIaKJIMHCKOTO pa3ioma, Kotopas umeeT MoimHocTh 80-90
M U oOHaxkaeTcs Ha obomx Oeperax p. baxapner u k C3 u OB mepexpeita
MOIIIHBIM Y€XJIOM COBPEMEHHBIX OTIOKECHHA.

B renernueckom oTHoIIeHHH BexHannHCKOE MECTOPOXKIACHUE SBIISETCS
MPOJIYKTOM THIPOTEPMANIbHOM CTaIuM IOCIEd0IeH-TOMHOIIEHOBOrO Merpu-
Opnay6anckoro nHTpy3uBa. MecTOpOKIeHHE PACIIOIOKEHO B BOCTOUHOM JK-
30KOHTaKTOBOM OpEOJie MHTPY3UBa. 30HBI Pa3jIOMOB TIIYOOKOTO 3all0KEHHUS,
KOHTPOJIMPYIOIIEE PYAHOE I0JI€, COIPOBOXKAAOTCS JAHKOBBIMU TEJIaMH, K KO-
TOPHIM ONIMKE BCEro IO BO3PACTy OpYJAEHEHUE KBapIl-30JI0TO-CYIb(OUTHOM
¢dopmanmu. [Ipomecchl pymooOpa3oBaHHs CIEIYEeT 32 BHEIPCHHEM IO3IHHX
JaeK. 30JI0TOPYIHBIE JKUJIBl U MPOXKUIKK HE TOJBKO MPUYpPOUEHBI K 3aTb0aH-
JlaM TIPOMEKYTOYHBIX U MO3/JHUX JAeK, HO 3a4acTyl0 MEpeceKaroT uX. JTHU Ke
Jaiiki B KOHTAKTe U B MECTaX MEPECEYCHHs C 30J0TO-CYIb(PUIHBIMU KUTAMH
3HAYUTENIbHO U3MEHEHBI. PyOKOHTPOIMPYIOMNUM KaHAJIOM JJIsi KOHLEHTpaluu
opyneHeHus: cnyxuian Xyctyn-I upparaxckuit pasnom u ero CoirsipT-I acan-
anploarckas BeTBb. Bce 30710TOHOCHBIE JKUJIBI M 30HBI IPUYPOUEHBI K cOpocam
1 cOpOCO-CIABUTAM CEBEPO-BOCTOUHOTO MPOCTUPaHUA. MecTOpOKIeHUE OTHO-
CHUTCSI K )KMUJIbHOMY CpeHETeMIIEpaTypHOMY T'HAPOTEPMaIbHOMY THILY.

Bewecmeennvlii cocmas u mexHonro2uvecKas Xapakxmepucmuxa pyo.
TexHoMOTUYECKHE HCCIEIOBAaHUS OKHUCIEHHBIX Pyl TpoBeAeHbl B 1963 T.
[MHUI'PU, B 1984 r. ApMHUHUIIPOLIBETMETOM Ha 2-X Ja0OpaTOpHBIX Mpodax.
Texnonornueckomy usyuenuto (A.3.Axmenos u ap.) B [IHUI'PU 6sina nmoa-
BEpruyTa npoda OKHUCICHHOH Mayocylnb(UIHON PyAbI C 30JI0TOHOCHOM 30HBI
Nel6 ¢ ropuzonta mwronsHu Nel7 ¢ conepxkanuem Au 11-13 /1, Ag — 14 r/T,
Cu — 0,43%. TexHOJIOTMYECKOMY HM3YyYCHHMIO B APMHUHUIIPOIBETMETE Oblia
Mo/IBepruyTa mnpoba yooroi cynbGuaHoi pyasl u3 30HbI Nel4-15 MOILIHOCTHIO
0,75 m (mwroneHs 46 mTpek 1) ¢ cogepxannem Au — 9,5 r/t, Ag — 33,7 /1, Cu
—0,22%, Te — 34 /1, S — 3,37%. Takum 006pa3oM, OLICHUBAS B LIEJIOM PE3YIIb-
TaTbl paHee BBINOJIHEHHBIX TEXHOJIOIMYECKHX HCCIEIOBAaHUNA MOXKHO OTMeE-
TUTh, YTO U3YUYEHbI TEXHOJIOTUYECKHNE OCOOCHHOCTH OKHUCICHHBIX U MEPBUYHBIX
PYZ MECTOPOKICHMUSL.

B 1989-1990 rr. npoBeneHbl 1abopaTOpHbIE UCCIEIOBAHUS BEIIECTBECH-
HOT'O COCTaBa U TEXHOJIOTUYECKUX OCOOCHHOCTEH 2-X 1a00paTOPHBIX TEXHOJIO-
rudeckux npod B adoparopuu lOxHoro dprmana [ITHUTPU (A.3.AxmenoB u
ap.), ogHa u3 HUX (mpoda Ne3, Becom 500 kr, oToOpaHa U3 rOPU30HTA HITOJICH
NeNel7 u 51) xapakrepusyeTt oKucieHHbIe, a apyras (mpoba Ned, Becom 500 «r,
oroOpaHa u3 ropu3onTa mrojeH Ne52) cMelIaHHbIe MebCOAEPIKAIIIE 3010TO-
KBapLU-Cyab(hUIHbIE PYIBL.

JUisi XapakTEepUCTUKHU BEIIECTBEHHOTO COCTaBa MCCIEAYEMBIX NP0l pyn
OBLITM MCIIOJIb30BAHBI MOTHBIA XUMUYECKUN, TPOOUPHBINA, TPUOIUKEHHO — KO-
JMYECTBEHHBIN CIIEKTPAJIbHBIN, PallMOHANbHBINA (()a30BbINA) BUIBI aHAIN30B, a
TaK)Ke pe3ysbTaTbl MUHEPAJOTHYECKUX MCCIIEeOBaHUM aHIUIM(OB U Mpo3pay-
HBIX IUTA(DOB.
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Pe3ynbTarhl ncciaenoBaHuit XUMHUYECKOTO W MPOOUPHOTO aHAIM30B Ma-
TepHasa UCIBITYeMbIX MPO0 MOKA3aJIH, YTO OCHOBHBIM ITPOMBIIIIICHHO-IIEHHBIM
KOMITOHEHTOM B 00eux Mmpo0ax sBiseTcst Au, IpU MacCOBOM 0 B mpooe Ne3
— 10,8 /1 u B mpobe Ned — 8,6 r/T. 1t momyTHOTO U3BJICUCHHSI OCOOBIN WHTE-
pec mpenacTaBiseT JocTaTouHo 3HauuMble coaepkanus Cu (0,87 — 0,65%) u
Ag (21-23 u 23 — 25 1/1), YTO MOKET OKa3aTh CYIIECTBEHHOE BIIHMSIHHUE HA U3-
BJIEKAEMYI0 IIEHHOCTh JaHHOTO MHUHEpPAIbHOTO Chipbi. CreayeT OTMETUTh
BeChMa HU3KHE cojepkanus cepbl B npobdax (0,2 — 0,5%), uro 00ycioBIeHO
BBICOKOM CTEMEHbI0 OKUCICHHOCTH Hccieayemoro Matepuana. Coaep:kaHus
BpeaHOM npuMecu-As B mpodax HezHauuTenbHsl (0,12 — 0,22%).

Tabmuua 1
Pe3yabTaTsl (pa3oBoro ananausa popm 6J1aropoaHbIX METAJIOB B MPo6ax
Be:kHAJIMHCKOTr0 MeCTOPOKIeHUs!
(mo matepuagam I0:x HIHUT'PU; A.3.AxmenoB u ap., 1990)

YacTHoeE coepKaHue, I/T Pacnpenenenne, %

npoda Ne3 npoda Ne4 | npoda Ne3 | mpoba Ned

DopMbI HAXOKAEHHS - ° - ° ° ° ° °
0.JIarOPOTHBIX METAJLJIOB 5 ‘% g ‘% 5 ‘? g ng;
= & | 2| 2] | & & | &
s 3 5 3 ® 3 5 3
CBoboroe ¢ umcTol 68 | 114 | 34 | 108 | 624 | 477 | 40,5 | 39,1
MTOBEPXHOCTHIO
30J0TO B CPOCTKAX C OTKPHITON 3.5 88 | 24| 3.0 |32 368286109
TOBEPXHOCTHIO, CyNb(uIbI cepedpa
3aKIII0ueHHOE B THIIPOOKHUCIIAX 0.4 19 [ 20 118 37 | 80 | 238|428
JKese3a U KapOoHaTax
3aKIIFOuUeHHOE B CYJIb(QHIHBIX 0.2 18 | 06| 20 18 | 75 | 71 | 72
MUHepagax U KBaplie
HUroro: 10,9 | 23,9 | 84 | 27,6 | 100 | 100 | 100 | 100

Ilpumeuanue: ®azoBoMy aHanM3y ObUI MOABEPTHYT MaTepHan MpoO, MpeaBapUTEebHO
M3MENBbUYEHHBIN 10 KpynHocTH 82-85% kiacca — 0,08 My, B T.4. 65-67% xnacca — 0,05 mm

®a30BbIM aHANMU30M (HOpPM OJIArOPOIHBIX METAIJIOB TAK)KE YCTaHOBJIEHO
HEKOTOpOE OTJINYME CTPYKTYPHOH CBSI3U 3TUX METAJJIOB B PacCMaTpUBAEMBbIX
npobax (tabmuua 1). Tak, npu uzmenbuenuu npoOsl Ne3 no kpynunoctu 82,5%
kiacca, 0,08 MM — 62,4% Au u nouru 47,7% Ag, NpucyTrcTBYIOIIMX B pYyAE,
XapaKTEePU3YIOTCS CaMOPOJHON (popMoit — cBOOOIHON OT cpocTkoB; 32,1 u
36,8% Ha3BaHHBIX METAJJIOB COOTBETCTBEHHO, BCE €IlI€ HAXOAATCSA B CPOCTKAX
C pa3JIMYHBIMU MUHEpaJlaMu, HO C OTKPBITOM — JOCTYMHOM Ui UX pacTBOpe-
HUS TOBEPXHOCTHIO; 3,7% Au u 8% Ag 3aKiIl04eHO B TMAPOOKHUCIIAX Kele3a
(pxaBoe) u kapOonarax; 1,8 u 7,5% Ha3BaHHBIX METAJUIOB COOTBETCTBEHHO,
3aKJIFOYEHBI B BUJE MEIKHUX BKIIOUEHUH B CyabGhuasl U kBapil. CTPyKTYpHbBIE
B3aMMOOTHOLICHUS OJaropoAHBIX METAJUIOB MPU TEX K€ YCIOBHIX HU3Melbye-
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Hus Matepuana npoosr Ned Bcero 40,5% Au u 39,1% Ag ocBoOOXIar0TCS OT
cpoctkoB, a 28,6% u 10,9% 5Tux MeTamioB COOTBETCTBEHHO, HAXOMISTCS B
CPOCTKaX C OTKPBITOM MOBEPXHOCTHIO, OcTalibHbIE ke — 30,9% Au u 50% Ag
3aKJTFOYEHBI B TUAPOOKHCIIBI JKeye3a, KapOOHATHI, CyIb(UIbI U KBAPII.

[To pe3ynbraTram panMOHAIBHOTO aHANU3a OJIATOPOJIHBIX METAIJIOB MPO-
Oy N4, xapakTepu3yIomeicss HECKOJIbKO MEHBIICH CTENEHBI0 OKHCICHHOCTH
MEHBIX MUHEPAJIOB, CIEeIyeT OTHECTH K OoJiee YIIOPHOU Ui U3BjIeueHus Au u
Ag o cpaBHeHHIO ¢ poOoit Ne3. Okucner Cu B 00enx mpodax mpeacTaBiIeHb
MaJaxMTOM U KYIPHUTOM, a BTOPUYHBIE CyTb(UIBI B OCHOBHOM, XaJIbKO3UHOM,
KOTOpBIM OTMEYaeTcss B BUAE TOHUAWIIMX NMpokmiok (1o 0,001 mm), a Takxke
rpyobix (0,1-0,5 MM) U CILTOMIHBIX TICEBAOMOP(]O3 ¢ PETUKTOBBIM XaTbKOMHUPH-
ToM. M3 BTOpUYHBIX CyIb()HI0B BCTpEUYaeTCs TaKk)Ke KOBEJJIMH, OOBIYHO B ac-
COLIMALINU C XaJbKO3UHOM, U pexe — OOPHUT, aCCOIIMUPYEMBII C XaIIbKO3UHOM.

CpaBHeHUE pe3y/IbTaTOB TEXHOJIOTHUECKUX HCTBITAaHHH Mpo0d NeNe3 u 4
pya BexxHanMHCKOTO MECTOPOXKICHHUS MOKa3bIBAET, YTO B HUCCIEIYEMbBIX MPO-
0ax pyapl, HECMOTPS Ha Pa3IMyMsl MO COJAEP’KAHUIO AU, BEIIECTBEHHOMY CO-
CTaBy, KOJMUYECTBY CBOOOJIHOTO U CBSA3aHHOTO C CyiIbhuaamMu Au, BO BCeX CIy-
yasX JIOCTUTaloTCs BBICOKHE IMOKa3aTead MO U3BJICUYEHUIO MeTajlla KOMOWHU-
POBaHHOW T'PaBUTALMOHHO-()IOTAMOHHO-TUAPOMETAITYPTUYECKON TEXHOJIO-
TUel C MOCIEAYIOIIMM LHWAaHUPOBaHWEM W amanbramanueil. Ha ocHoBanumn
MPOBEJICHHBIX JIA0OPATOPHBIX HMCCIEAOBAHUN PEKOMEHIYeTCsl TEXHOJIOTHUS Ha
MpeACTaBUTENBHON Tpole pyasl, BecoM 50-60 T, ISl MOMYNPOMBIIIICHHBIX
WCIBITAHUN C LETbI0 pa3paboTKU TEXHOJOTUYECKOTO periiaMeHTa AJisi MPOeK-
TUPOBAHUS 30JI0TOM3BIICKATEIHHON (padpUKH.

B paiione BexHalIMHCKOrO MECTOPOXKIEHUS WMEIOTCS OOJbIINE Tep-
CIIEKTHBBI HApAIMBAHMS 3allacoB 30JI0Ta, KaK 3a CUET Pa3BEJKH H3BECTHBIX
30JI0TOPYJIHBIX KWJ, TaK M 32 CUET BBISBICHUS HOBBIX PYAHbIX Tel. B 3toit
CBSI3 HEOOXOUMO U3YYCHUE MECTOPOXKIACHUS Ha (pIaHTax W Ha TIyOUHY IO ]I-
3eMHBIMU TOPHBIMH BBIPAOOTKaMU U OYpOBBIMU CKBa)KMHAMHU.

Kak Obuto oTMeueHo BhIle, B BeXHaMMHCKOM pyIHOM paiioH, KpoMme
OJIHOMMEHHOT'0 30JI0TOPYAHOTO MECTOPOXKICHHUS, pa3MelIaeTcs Takxke BexHa-
nu-ArOeHIcKasi Tpymma 30J0TO-MEIHBIX TPOSBICHUM, MPEICTaBICHHBIE CO-
TJIACHBIMH U COTJIACHO-CEKYIIMMH TIaCTO00-pa3HBIMU PYIHBIMH TEIaMH B 30-
He MexdopmanmonHoro cpeiBa. [lo nanueiM A.H.Mycaea [5], mpoBoauBIIeTro
3]1eCh TIOMCKOBO-Pa3BEIOYHbBIE Pa0OTHI, 30J0TO-MEIHOPYIHBIC TEla MPOTATHU-
BAIOTCSl BAOJb CTPATUTPAPUIECKOTO KOHTaKTa MOP(OUPUTOBBIX TyPoB U Ty-
(hobOpexunii BalaH)KMHA U HECOTJIACHO HAJIETAIONUX Ha HUX H3BECTHIKOB TO-
TEpUBa Ha PACCTOSHUU JI0 6 KM ¢ pa3zoOmeHHbiMA HHTepBasiamu (0,8-2,0 kM)
pyasbix Tein. [locnennue npeacTaBieHbl MUPUTOM, XaTbKOIMUPUTOM, 30JI0TOM,
XaJIbKO3UHOM, OOPHUTOM, KOBEJUIMHOM U JIp., JIOKAJIU3YSCh B THAPOTEPMAlb-
HO-U3MEHEHHBIX, MECTAMU TPEBPATUBIIMXCS BO BTOPUYHBIE KBAPIUTHI MOPO-
nax. [Tamaror pyaneie Tena oTHocuTenbHO noJsioro Ha CB moxa yrioom 35-400.
[Ipotsxennocts ot 25-40 no 170-440 m, momnocts ot 0,6-0,8 mo 1,5-2,0 m.
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Kak ormeuaer A.H.Mycaes [5], B mecTu pa3oOieHHBIX (MECTaMH JIBYXCJIOM-
HBIX) PYAHBIX Telax cyMMapHoO# JunHOM 910 M npu cpeaneit momuocTH 1,2 M,
conepxkanue Cu cocrapnsier 0,54-1,71% (cpeanee — 1,02 %). IlposiBnenus
M3Y4€HbI TOBEPXHOCTHO.

PaccmaTpuBasi mepcreKTUBbI PYJHOTO pailoHa, CIelyeT y4ecThb OCOOeH-
HOCTH €r0 CTPYKTYPHOI'O IOJIOKEHHUS B MOJOCE CONPSHKEHUS ABYX Pa3iIMYHbIX
cTpykTypHO-popManmoHHbiX 30H — ComxuTto-Kapabaxckoit 1 Mucxano-3aH-
re3ypCKoi.

JJUTEPATYPA

1. ba6a-zane B.M., Mycaes III.JI., Hacu6os T.H., PamazanoB B.I'. 3o10T0 A3zepbaiimxana.
baxy, Az. Muinu DHcuknoneausics, 2003, 424 c.

2. baba-zane B.M., A6aymnaeBa I1I.®. braroponHoMeTanbHble pyJHO-MarMaTHYECKUE CHC-
tembl. baky, u3na-so bakunckoro Yuusepcutera, 2012, 276 c.

3. babGa-3ane B.M., Kekenus C.A., A6aymnaeBa I1.®., Kekenus M.A. 3onoTocoaepxaiiue
CyIb(pHUIHBIE MECTOPOXKICHHUS OCTPOBOAYKHBIX MAlCOCHCTEM, WX METAIOTCHUYECKHE
0COOEHHOCTH M YCIIOBHS T€OJUHAMUYECKOTO pa3BUTHSA (Ha mpuMmepe amsnun Mamoro Kas-
kaza). baky, «CBS-PP», 2015, 400c.

4. Ba6a-zame B.M., Kekenus C.A., AdaynnaeBa L1.®., Kexenus M.A. OCHOBHBIE YepTHI Me-
tamiorenun Kaskaza. Mocksa, Hezpa, 187c.

5. MycaeB A.H. I'eonorus u cTpykrypa BexHannHCKOTO pyAHOTO MOJSL. ABT. JHCC. ... KaH].
r.-M. Hayk. baky, 1968, 27c.

6. Cynetimanos 3.C. 3omoropyanbie popmarmu Manoro KaBkasza. ABT. aucc. ... JOKT. T.-M.
Hayk. baky, 1981, 62c.

VEJNOLI FiLiZ SAHOSININ GENEZIiSi VO DAYKALARLA QIZIL-SULFID
FiLiZLOSMOSININ QARSILIQLI O9LAQOSi HAQQINDA

V.M.BABAZADO, S.F.ABDULLAYEVA
XULASO

Mogqalodo yatagin omolo golmosi vo bu prosesdo dayka siixurlari vo qizil-sulfid
filizlorinin qarsiliqlt slagesindon bohs edilir. Dayka siixurlart filizlogmadon ovval omals
golmislor. Onlar Mehri-Ordubad intruzivinin diferensiasiya mohsullari olub yas etibart ils ilkin,
aralig vo gec omolo golmislor. ©On gqodim yash daykalar (diabazlar, diabaz porfiritlor vo
spessartitlor) yataq sahasindon konarda yerlosirlor vo filizlosmas ilo bagli deyillor. Filizlosma an
gec omoalo golmis granodiorit-porfir torkibli daykalarin arxasinca amolo golmisdir. Bu zaman
daykalar1 yerlosdiron par¢alanmalar regenerasiya olaraq tokraron agilmis vo filizli mohlullar bu
catlara dolaraq qizil damarlar1 vo damarciqlarin1 amale gotirmigdir. Bu sababden, sonuncular
noinki gec yasli daykalarin zalband hissolorindo yerlosirlor, hotta bir ¢ox hallarda onlart
kasirlor. Dayka siixurlarinin tomasinda vo onlarm qizil-sulfid damarlari ils kaesilon hissasinda
xeyli dorocodo hidrotermal doyismo hallart miisahido olunur. Filizlogsmo arabir araliq yaslt
daykalarda da yer tutmusdur. Beloliklo, giiman edilir ki, filiz sahosi Mehri-Ordubad intruzivini
doguran maqgmatik ocagin postmagmatik prosesin hidrotermal morholosinin mohsullarmin
noticasidir. Bu proses zamani Xustup-Girratag dorinlik qirilmasi filizo nozaroat edon struktur
rolunu oynamus, filizyerlosdiron strukturlar kimi iso simal-sorq istiqgamatli atilmalar vo atilib-
yerdoyismolor ¢ixis etmiglor.

Acar sozlar: filiz sahosi, yataq, filiz kiitlosi, damar zonasi, filiz zonasi, pargalanma,
mineral, qizil, dayka, filizyerlogdiron siixur, maddi torkib, sinaq, faza analizi.
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STATE OF CONCEPTS OF GENESIS AND INTERCONNECTION OF DA-EK AND
GOLD-SULFIDE MINING OF THE VEZHNALINSKY ORE FIELD

V.M.BABAZADEH, Sh.F.ABDULLAEVA
SUMMARY

The article discusses the formation of the deposit and the interaction in this process of
dyke rocks and gold sulfide ores. Daikinsky rocks were formed earlier than ore rocks. They are
differentiated products of the Mehri-Ordubad invasion and are formed by age: primary, middle
and late. The oldest dikes (diabases, diabase porphyrites, and spessartites) are located outside
the formation zone and are not associated with ore. Ore formation took place behind the latest
granodiorite-porphyry dike. During this time, the cracks in which the dam was located were
reopened as regeneration, and ore solutions filled these cracks, forming veins of gold and
veins. For this reason, the latter is not only located in the semi-band parts of the late-aged dike
but many cases even cut into them. Significant hydrothermal changes are observed at the
contact of dike rocks and in the part crossed by gold-sulfide veins. Ores were occasionally
found in the dam of middle age. Thus, it is assumed that the orefield is the result of the
products of the hydrothermal phase of the postmagmatic process of the magma chamber that
caused the Mehri-Ordubadintrusion. During this process, northeastern eruptions and displa-
cements acted as ore-bearing structures in which the Khustup-Chirratag deep fissure played a
structural role in ore control.

Keywords: ore field, deposit, ore body, vein zone, ore zone, fault, mineral, gold, dike,
ore-bearing rock, material composition, sample, phase analysis.
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OCOBEHHOCTH JIOKAJIbHBIX 'PABUMAT'HUTHBIX
AHOMAJINI HAJI MECTOPOXJIEHUSIMA HE®THU
B YCJIOBUAX CPEJHEKYPUHCKOM BITA IMHBI

B.I.TAINPOB’, K.B.LAJIUPOB™
“Baxunckuii I' ocyoapcmeenHblil Ynueepcumem,
**anaeﬂenue I'eogpusuxu u I'eonocuu F'HKAP

vagif-geo@rambler.ru

B cmamve paccmampusaiomes 8onpocvl 0moopadxcenus Hegme2azosuix 3anexcell 8
2PABUMAYUOHHOM U MASHUMHOM NOasAX 6 yciosuax CpeoneKkypuHckoul enalunvl Azepbaii-
Ooicana. Iloxkaszano, ymo Hao mecmopoosicoenuamu Hepmu 6 CpeOHeKyPUHCKOU 8RAOUHbI NOL6-
JAIOMCS MATOAMNIUMYOHbIE SPAGUMAYUOHHBIE U MASHUMHbLE MUHUMYMbL, KOMOpbvle 06pazy-
HOmest 61a200aps YMEHbUEHUI NIOMHOCU U MASHUMHOU 80CAPUUMYUBOCIU NOPOO 6 001dC-
mu 3anedxcu U Cy68epmMUKAIbHON 30He HAO U NOO 3A1eHCHIO.

KnaroueBble ciioBa: rpaBUpa3B€aKa, MarHuTopasBeaka, MECTOPOKICHUEC HE?(I)TI/I7 JI0-
KaJIbHbIC MUHUMYMBI

Beenenne

Ha coBpeMeHHOM 3Tane reosiornyeckue 3a1auu, JJisl pereHust KOTOpbhIX
UCTOJb3YIOT TPABUMETPUIO U MATHUTOMETPUIO, 0a3UPYIOTCS Ha ONIPeIeIeHHBIX
reojoro-reou3nueckux MPeAnochblIKax, TaKUX Kak: Hanmuuue auddepeH-
LUAalUU TOpPOJ IO JINTOJOTUYECKOMY COCTaBY, INIOTHOCTHBIM M MarHUTHBIM
CBOMCTBaM U MOP(OIOrHH reOoJOTUYECKUX CTPYKTYpP WJIM JIOBYLIEK B 0Cal04-
HOM 4eXJIe; BIMSHUE YTJIEBOJOPOIHBIX (DIFOMIOB Ha MarHUTHBIE U IJIOTHOCT-
HbI€ CBOMCTBA FOPHBIX MOPOJI HAJ MECTOPOXKJICHUSIMU HEPTH U rasa.

JleTanpHOE M3y4eHHME I'€0JI0rMUYECKOr0 CTPOEHHMS, INIOTHOCTHBIX U Mar-
HUTHBIX CBOMCTB FOPHBIX MOPOJ, CIIAraroIluX Ie0JOTHUYECKUi pa3pes3 neperek-
TUBHBIX YYaCTKOB, a TaK)K€ MX IPAaBUTALIMOHHOE M T'€OMAarHUTHOE MOJEIHNPO-
BaHUE CIOCOOHB! PACIIMPUTH NMPEICTABICHUS O N€HETUYECKOM CBSI3U YIJIEBO-
JIOPOZIOB M TPaBU-MarHUTHOTO T0JIsA, JJOBYIIEK HE(TH U ra3za U COMPOBOXKIIAIO-
el UX TeKTOHMYEeCKuX ycaoBuii [10, 13, 15].

Llenbio 3TOM pabOTHI ABISETCS U3yYEHUS MOP(HOIOTHUECKUX ACTIEKTOB
aHOMAJIBHOT'O TPABU-MarHUTHOI'O NOJIEH HaJ| JIOKAIbHBIMU He()TEra30HOCHBIMU
CTPYKTypaMHu, BIMSHHS Ha 3TH M0JIsI HCTOYHUKOB B OCAJJOUYHOM Y€XJIE, & TAKKe
[IOCTPOEHHE I'PAaBUTALIMOHHBIX M MAarHUTHBIX Mozened. Jlins usydeHus 3Toro
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BOTIpOCca ObUTM aHAJIM3MPOBAHBI PE3YyJIbTAThl TPABU-MArHUTHBIX HCCIICOBAHUN
10 HEKOTOPBIM MECTOPOKIEHUSIM YIIIEBOA0PO10B B CpeqHEKYPHUHCKOM BIIaH-
HE, MMOCTPOEHBI CXEMBI JIOKAIBHBIX TPABUTAIMOHHBIX U MarHUTHBIX aHOMAIIUH
o . J[xadapner-ITanaxne-Opymkiny u Tapcnamisp.

Cocrosinue Bonpoca

['paBUTALlMOHHBIE U MarHUTHBIE METOJIbl Ha4aJli MCIIOJIb30BaThCs €lle
B CepeluHe MPOILIOro BeKa, B OCHOBHOM, JJISI M3YYEHUS CTPYKTYpHI (yHIa-
MEHTa ¥ 0CaJ0OYHOI0 YeXJia, KAPTUPOBAHUE INIyOMHHBIX PA3JIOMOB M T.JI. YBe-
JMYEHUE TOYHOCTH ChEMKHU U pa3BUTHE COBPEMEHHOM ammaparypbl ¢ LHH}po-
BOIl peructpanueid MHPOPMALUU M HCHOJIB30BAHUEM KauyeCTBEHHOT'O IPO-
rpaMMHOTo obecrieueHusi, 60o1ee T0CTOBEPHO J0KA3aJld, YTO MECTOPOKACHUS
He(TH U ra3za HEepeIKO COMPOBOXKIAIOT Manoamruutyansie (1o 0,2-0,4 mlan,
10 uTn) nokanbHBIE rPaBUTALIMOHHBIE U MAarHUTHBIE AHOMAJIMH C OYEHb CIIOXK-
HOI Mopdonorueii [4, 5, 12, 13].

Pe3ynbrarhl rpaBU-MarHUTOMETPUUECKUX MCCIEIOBAaHUM, BBIIOJHEH-
HeiXx B Cpennexkypunckoii Bnaaune (CKB) AzepbaiimxaHa CBUAETEIbCTBYIOT,
yTO Haj 3anexxamu YB (Hamp. Mypanxaunnsl, xadapnsl, Anusenn, Tapcnan-
JIAp W Ap.) HaONMOJaeTcs MOHMKEHHE HHTEHCUBHOCTH TPABUTALMOHHOTO M
MarHUTHOTO TOJIS. AHAIM3 0OCOOEHHOCTEW ATHX TOJIS IO POPHIISIM OKa3bIBa-
€T, 4TO BCE OTPULIATENIbHbIE AHOMAIIUH, CBS3aHHBIE C 3aJI€XKbIO, BBIIEIAIOTCS Ha
obmeMm one makcumyma I mopsnka [5, 15].

B dopMupoBanuM rpaBUTallMOHHBIX YU MAarHUTHBIX aHOMAJUHM HaJ Me-
CTOPOKACHUSIMU HE(THU U raza BUAAT BIUSHUE Pa3INYHbIX (akTopoB. B pado-
Tax [9, 10] yka3bIBatoTCsl Ha BIMSHUE pesibeda MECTHOCTH U JIaTepalibHON He-
OJIHOPOJHOCTH OTJIOXKEHHI Ha MarHUTHOE I0Jie, HA HAJIMYUE B IPOCTPAHCTBE
BEPTUKAJIBHBIX 3JIEKTPUUYECKUX TOKOB, 00pa3yOLIUX 30Hbl CO CBOMMU MarHHUT-
HbIMM U TEIUIOBBIMU XapaKTEPUCTUKAMU Ha TPaHUIE 3aJ€Kb - BMEUIAIOIINe
MOPO/Ibl, HA HAJIMUME BOKPYT 3aJI€KU KOJIBLIEBBIX aHOMAIUN B hopMe «CTpyid-
HBIX» OpPEOJIOB PACCESHUS TSAKEIbIX METAJJIOB, YCIOXKHSIOIIUX CTPYKTYpPY
MarHMTHOTO IOJISI HA KpasX CTPYKTyphl. JlOoMycKarOT BIMSHUE HA MAarHUTHOE
I10JI€ SMUTE€HETUYECKUI N3MEHEHHBIX MUHEPAJIOB BOKPYT 3aJI€XKH O] BO3ZEH-
cTBHeM (pIIroua0B yrieBoaopoaos [3, 4]. B pesynbraTe B3auMozeicTBus yrie-
BOJIOPOJIOB C BMEIAIOLIMMHU [TOPOJIaMH HaJl 3ajekaMHu He(TH U ra3a mpoucxo-
JIUT Kak Obl oOpa3oBaHUE CyOBEPTHUKAIbHBIX HEOJHOPOJHOCTEH BTOPHUUYHBIX
MUHEpAJIbHBIX HCTOYHHMKOB, YTO COOCTBEHHO M OTpa)kaeTCs Ha MapaMmeTrpax
reo(pU3NYECKUX B T.4. TPABUTALMOHHBIX 1 MAarHUTHBIX noJeit [11, 15, 16].

XUMHUKOOMOJIOTMUECKUE B3aUMOJEHCTBHS (DIFOMIOB YIJIEBOAOPOAOB C
OKPY’KaIOIIUMHU TOPOJAMHU BOKPYT 3aJeKU (POPMUPYIOT 30HAIBHO-KOJIBIIE00-
pa3Hble HEOJHOPOJHOCTU HaJ 3aleKbl0, HOCALIAas B JIUTEpaType Ha3BaHUE
"CTONMOBI AMUTEHETUYECKH W3MEHEHHBIX MOopoA", “TeOXHMMHYECKUH opeon”,
«30Ha MHUKPOQUIBTPALUNY», «CYOBEpTHKAJIbHAs 30HA», BBI3BIBAIOIINE LIENbIH
P aHOMANBHBIX (PPEKTOB, KOTOPBIE pPacCCMAaTPUBAIOTCS MHOTUMH T€OpH3H-
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YECKUMH METOJIaMH KaK TOMCKOBBIE KpuTepun HedrerasoHocHoctH [4, 16]. B
MarHMTHOM TI0JIE OCHOBHBIM TOHMCKOBBIM KPUTEPUEM SIBIISIETCS HEOJHOPOI-
HOCTh MarHUTHBIX CBOMCTB TOJIII B 30HaX MecTopoxkaeHuil ¥YB. CuutaroT, 4yTo
B Pa3HBIX YACTSIX pa3pe3a HeTera3oHOCHOU CTPYKTYpPhl MOTYT 00Opa30BBIBATH-
Csl AMUT€HETUYECKNEe MarHUTHbIE MUHEPAJbl, TAKUX KaK MarHeTUT, MarreMHuT,
reMaTUT, MUPUT U MUPPOTUH, KOTOPHIE SBISIOTCS MPUUUHOMN TMOSBICHUS HaJ
MECTOPOKIEHUSIMHU Y B c1aObIX 0 HHTEHCUBHOCTH aHOMAJIbHBIX 3G (HeKToB [8,
13, 14, 18].

OnHaKo Ha CEroAHSIIHUMA J1I€Hb BONPOC CBA3M AHOMAJIbHOTO MarHMT-
HOTO TIOJISL ¥ IPYTHX TeOPHU3UIECKUX TMOJIeH ¢ He(hTEera3oHOCHOCTHIO BCE eIl
OCTAeTCsl IUCKYCCUOHHBIM.

Kparkas reosiornyeckasi XapakTepucTHKa U He(pTera3oHOCHOCTh
CpeHeKYpHHCKON BIAIMHBI

Cpennexypunckast BnaguHa (CKB) oxBaTbIBaromias OorpoMHyI0 4acTb
KypuHckoro mMeXropHoro nporuda MMeEeT CII0KHO€ IeTepOr€HHOE I'€0JIOTH-
4ecKoe CTpoeHHe. Bo BmaguHe MOIIHOCTH OCaJOYHOIO KOMIUIEKCA OLICHM-
Baercs B npenenax 12-14 xm. IloBepXxHOCTh ME30301CKOr0 KOMILIEKCa, K KOTO-
pBIM IIPUYPOYEHBI BBIABICHHBIE CTPYKTYphl, B OceBOM 30He EBnax-Armka-
OennHCKOro mporuda 3aneraer Ha riyOnHax 7-8 KM, B OOPTOBBIX 30HAX MPOTH-
0a - 3-4 km, a B [IpenmanokaBka3ckoii 30He - 500-700 M.

3nech ri1y0OKMMHU CKBa)KMHAMU BCKPBITHI OTJIOKEHHUS OT CPEAHEN 0PI
(B paiione CaaTiMHCKOM cBepxriayOokoil ckBaxkunbl CI'-1) 10 anTpomnoreHa, ¢
BBINIA/ICHUEM OTJIEJIbHBIX CTpaTUrpapUUECKUX eAUHUL U3 pa3pesa.

Eme B XIII Beke AzepOaiimxkan npociaaBuics cBoel jeueOHO HeTbhIo
Hadranan, ecrecTBeHHbIE BBIXO/bI KOTOPOW pacroyiarajiuch B Mpejaesax Tere-
peutHux CKB. Haunnas konna 40-x rogoB XX Beka Ha pa3IWyHBIX IUIOMIAIAX
peruoHa MOMCKOBO-Pa3BEIOUYHBIMH CKBR)XMHAMU OBLIM BBISBIEHO HE(TAHOE
MectopoxaeHue (I'azanOynar) 1 npoMbllIeHHas He()TEra30HOCHOCTh OT/IEIb-
HbIX momaner (Jamumamennu, Amxunepe, Teprep, CoBernsip, bopcynny u
ap.). OTKpBITHE MECTOPOXKACHHS He()TH HOBOT'O TUIA B BYJIKAHOTEHHBIX U BYJI-
KaHOTEeHHO-0caiouHbIX oOpa3oBanusax CKB B 1971 r. B AzepOaiimxkane (Mme-
cropoxxzenre Mypaaxanisl) U B 1974 r. B ['py3un (Mectopoxxaenust Pycrasu
u Camropu) MoBJIMsUIO Ha JalbHEeHIee THIATeIbHOE H3yUYeHUE paclpeiesieHus
3TUX O0pa30BaHMUN B TE€OJOTHUECKOM pa3pe3e reoPpu3MuecKuMH METOJaMHU U
pasMenieHus B HUX yriieBosiopooB (YB). B nanpHeimem Obut OTKPBITH Me-
cropoxaenust 3apaad (1972), Tapcmamisap (1982), xadapasr (1984), ycra-
HOBJICHBI TIPOMBIIICHHBIE He(TEera3oHOCHOCTH Tuiomanein Amupapx (1976),
I'enak603 (1978), eix6aru (1984), bo3roOy (1986). Ha stux miomansax mon
MOIIHOM TOJIIEH 0CaJloUHOTO KOMILIEKCAa CKBAKUHAMH OBLIH BBISBICHBI 3(-
(Gy3uBHBIE M YaCTUYHO MHTPY3MBHBIE 00pa3oBaHMs MEJIOBOrO BO3pacTa, a Ha
1. 3anagHoro AsepOaiimkana u Bocrounoit ['pysun (1. PycraBu, Camropu,
[TaTapazeynu u ap.) BCKPBITHI BYJKaHOT€HHO-0CAJOYHbIE TIOPOJIbI HOLIEHOBOTO
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Bo3pacTa. 3anexxu HedTH 37ech ObUTH MPUYpPOoUYeHBbI K (G (Yy3UBHBIM MOpoaamM
BEPXHEr0 MeJia, BYJIKAHOTE€HHO-0CAJ0YHON U MEPrebHOM Mavyke H01eHa 1 Jac-
TUYHO MECUYaHUKaM YOKpaKa.

B cBsi3u ¢ 3TUM, U3y4YeHHE BO3MOXHOW HE(PTETa30HOCHOCTH BYJIKAHO-
reHHbeIXx obpazoanuii CKB, ecnu naxe He ObITh MM Mpou3BoauTeseM Y B, HO
CMOCOOHBIX BBIMIOJHUTH POJIb AKKYMYIATOPOB WM SKpaHOB YB B peruone
“MeeT OOJIBIIIYI0 HAYYHYIO W MPAKTHUYECKYH 3HAYMMOCTh. K Tomy ke ObLIn
BBITIOJTHEHBI MCCJIEIOBAHUS 110 BBISICHEHUIO KAPTHUHBI MPOCTPAHCTBEHHBIX I10-
JIO’KEHUH 2TUX 00pa30BaHUIi B T€OJIOTHUYECKOM paspese [6].

Mopd¢oJiorus rpaBUTANMOHHOI0 U MATHUTHOIO I0JIeH
HA0JII0/ICHHBIX HA MECTOPOKAEeHHUAX

AHoOManuu, BbIJCNIEHHBIE Ha HAOMIOJEHHBIX T'PABUTALIMOHHOM H T€O0-
MarHuTHOM moJyiix Ha MectopoxkaeHusx CKB, o0puHO XapakTepusyrorcs
CJIO’KHOM CTPYKTYPHOM (hopMOii (M3pe3aHHOCTHIO, «ITUI000pa3Hoi» HopMoil),
CBUJETEIBCTBYSI O HEPAaBHOMEPHOM paCHpEe/eIEHUN IIIOTHOCTHBIX U MarHUT-
HBIX CBOMCTB ITOPOJ] B F€0JIOTMYECKOM pazpe3e. Pazmepsl U KOHTYPHI BbIIEICH-
HBIX TpaBU-MarHUTHBIX MUHUMYMOB Ha ()OHE MAaKCUMYyMOB, OOBIYHO COOTBET-
CTBYIOT KOHTYypaM 3ajexeii [1, 5, 6, 16] (tabmn.1).

BbIsiBI€HO, UTO JIOKaJIbHBIE IMOJIOKUTEIbHBIE AHOMAJINH, BbIACIECHHbIE
W3 TPaBUTAIMOHHOTO M MAarHUTHOTO TOJIEH, CBSI3aHbI C JIOKATbHBIMU HEOJIHO-
POIHOCTSIMH — B JJAHHOM PETHOHE C ME3030MCKUMU CTPYKTypaMHu U BYJIKaHO-
TeHHBIMU 00pa30BaHMsIMHU B 0CAJOYHOM KOMILIEKCe. A Takke ObLIO YCTaHOB-
JIEHO, YTO HaJ MPOAYKTHUBHBIMU YacCTSIMHU CTPYKTYp MOSBISIOTCS JIOKAJbHbIE
rPaBUTAIMOHHBIE 1 MArHUTHBIE MUHUMYMbI Pa3JIUYHON UHTEHCUBHOCTH [1, 6].
Jleno B TOM, YTO BYJIKAHOT€HHbBIE TIOPOJIbl PETHOHA UMEIOT BBHICOKYIO MarHUT-
HYI0 BocnpuuM4uBocTh (1380-5700)- 10” CH) 10 OTHOIICHHIO K BMEIIAIONAM
OTJIO’KEHUSIM U CUJIbHBIE YMEHBILICHHS €€ B Ipeeax 3ajJeXH U 10 ITOMY, CO3-
JaroT OJaronpusTHBIE YCIOBUS AJsi OTOOpPaKEHHUS CTPYKTYphI CIOXKEHHBIC
BYJIKAHOT€HHBIMU 00pa30BaHUsMU U 3aJiexKeil HeTh Ha TeOMarHuTHOM IIOJIE.

B MaruuTHOM 1osie, Kak U B TpaBUTALIMOHHOM, BBIACIIAIOTCS TPaJUEHT-
HbI€ 30HbI, COOTBETCTBYIOIIME 3aKOHTYPHOM YacTH 3aj€XH, IPU MOMOIIU KO-
TOPBIX MOKHO BOCCTAHOBUTH JIOKAJIbHBIE MAKCUMYMBI U HA UX ()OHE BBIICIHUTH
JIOKQJIbHbIE MUHUMYMBI. Y CTaHOBJIEHO, 4TO B CpeIHEKYPUHCKOM BHaJguHE rpa-
BUTAIMOHHBIE U MAarHUTHBIE MAKCUMYMBbI MOP(POIIOTUYECKU CBSI3aHBI CTPYKTY-
pamu, CIOXEHHbIE BYJIKAaHOT€HHBIMH OOpa30BaHUSIMH, HMMEIOLIUE BBICOKYIO
M30BITOYHYIO TJIOTHOCTh M MAarHUTHYI) BOCHPUUMYHUBOCTH (KaK CTPYKTYpPBI
Mypanxannsl, xadapns, AnuBena, Tapcaamisap). A BbI€IEHHBIE OTpHUIIA-
TeNbHBIE aHOMATHH Ha (JOHE MAKCUMYMOB MOP(OIOTHUECKH CBSI3aHBI C 3aje-
*Kbl0 YB 1 cyOBepTHKAIBHOW 30HON HaJ M TOJ] 3aJI€KbI0, UMEIOIINUX OTHOCH-
TEJIbHO MEHBIIYIO MJIOTHOCTh U MAarHUTHYIO BOCHIPUUMYHMBOCTH [0 CPABHEHUIO
¢ OOKOBBIMHU TTOPOJIAMH.
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XapakTep u3MeHEeHUs IVIOTHOCTH U MATHUTHOM

BOCIIPUMMYHMBOCTH NOPOJ B pa3pe3ax mecropoxaennii CKB

Jis o0ocHOBaHMS 11€1€CO00Pa3HOCTH MPUMEHEHUS] TPaBU-MarHUTO-
pa3BeAKH TpU MoucKax 3anexxed YB B ycrnoBusix AsepOaiimkana Obuta je-
TaJIbHO PacCMOTPEHbI OCOOEHHOCTH M3MEHEHMsI (U3MUECKUX CBOMCTB MOPOJ
(Mo natepanu M MO BEPTHKAIM), B pa3pe3ax MECTOPOXACHUH MypaaxaHisl,
Jlxadapasl 1 3apnab. beuio ycraHOBIEHO cBoeoOpa3ne M3MEHEHUH IIIOTHO-
CTH, TEMIEPAaTypbl U MarHUTHOM BOCHPUMMYHUBOCTU MOPOJ Haja U MOJ 3alie-
Kbto. MI3MeHeHne mioTHocTH B reosiornyeckoM paspeze CKB ocsemiens! B pa-
6otax [2, 7]. YcTaHOBIEHO, YTO TUIOTHOCTHU MOPOJ YBEIMYUBACTCS C YBEIHUE-
HUEM TIyOMHbI. BepxHemenoBble OTIOXKEHHUS, K KOTOPbIM IPUYpPOYEHBI JO-
KaJIbHBIE CTPYKTYpPhI B PETMOHE, OTIMYAIOTCS BBICOKOW M30BITOYHON TIOTHO-
cthio- 0,3-0,4 r/cw’. Takoke BBISBICHO, 4TO B npezenax 3aiexu HeTu yBelu-
yuBaercsa temreparypa Ha 10-20°C mo cpaBHEHHIO OKpPYXKAIOIMUX €€ MOpo/I,
KOTOpast CIIOCOOCTBYET YMEHBIIEHUIO IUIOTHOCTH MOPOA B MpeJiesiax 3alexu U
B CyOBEpTHKaJIbHON 30HE HAJl 3aJeXbio [2, 17].

AHaJIN3 JaHHBIX O MAarHUTHBIX CBOWCTBAX MOPOA MO «IIYCTBIM» U Hed-
TEHOCHBIM CKBa)XMHAM, OTHOCSIIMMCS K pPa3jINMYHbIM CTpaTUrpapUuecKuM
KOMILIEKCaM, IOKa3ajl, YTO MarHWTHas BOCHPUMMYHUBOCTH MOPOA HAA U TOJ
3anexxamMu YB pe3ko oTauyaercss OT MarHUTHOM BOCIIPUMMYUBOCTH MOPOJI OK-
pyxaromux 3anexu (tadin. 2). Hanpumep, B 0TI0kKeHUAX alIIepoHa, akyarbl-
Ja, MPOIYKTUBHOW TOJIIM CpeJHEE 3HaYe€HHUE MArHUTHOW BOCHPUHUMYHBOCTU
OpoJI 3a, U B Ipeenax KOHTypa 3anexeil - 75-10” u 50-10” CH coorserct-
BEHHO, T.€. IIPU MEPEXO0/IE B 30HY PACIIOIOKEHHUs 3ajIe’)kn Y B MarHuTHas Boc-
IIPUMMYNBOCTh YMEHBbIIAETCS MOYTH B 1,5 pasa (0 APYIMM OTJIOXKEHUSIM — B
2-8 pa3). Takoe pacnpeneneHne MarHUTHOW BOCIPUMMYUBOCTH TOPOJ B Ieo-
JIOTMYECKOM pa3pe3e, HECOMHEHHO, CO3/1aeT BecbMa OJIaronpusTHbIE MPEIIo-
ChUIKUA 1711 3(()EKTUBHOIO NPUMEHEHUS MarHUTOPa3BEIKU IPHU IOMCKOBO-
pa3Be0UHbIX paboTax Ha He(PTh U ra3 B CpeAHEKYpUHCKON JeTpeccuu.

Jlisg BBISICHEHHS OCOOEHHOCTEW NpOSBICHHUS I'PABUTALMOHHOIO M Mar-
HUTHOTO TOJEH Haj MecTOpoXxaAeHusMH HedTu U raza B CpeqHeKypHHCKOMH
BMaJUHE OBLIM BBHIIOJHEHBI MOJENIbHbIE Pa0OTHl HAa U3BECTHBIX MECTOPOXKIe-
Husx Mypanaxannsl u [Pxadapinst [1, 5, 7, 16]. Beibop stux miomaneid o6oc-
HOBAH T€M, YTO I'€0JIOTHUECKUI pa3pe3 U NeTpopu3nuecKue CBOWCTBA OPO B
UX pa3pe3ax U3yYeHbl Ha I0CTATOYHO BBICOKOM YPOBHE IO JJaHHBIM MHOT'OYHC-
JIEHHBIX INTyOOKHMX CKBaKUH. Kpome 3Tux miomanei, st BbIACHEHHs BOIIpoca
MIPOTHO3UPOBAHMS HE(PTETa30HOCHOCTH, ObUIO aHAIM3UPOBAHO MArHUTHOE T1O-
ne T no . Tapcpannsap u pe3yapTaThl ObUIM CONOCTABIEHBI 10 UMEIOIMMUCS
re0JOrM4E€CKUMHU JTAHHBIMU.
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Pe3ynbTaThl aHA/IM32 AaHOMAJILHOTO IPABHTAIMOHHOI0 U MATHUTHO-
ro noas Ha miomwaasax Ixapapasi-Ilanaxas-Opyekiay u Tapeaaniasp

[Tnomamun xadapubi-ITanaxiapl-OpyoKiny  pacronoXeHbl Ha  0Tro-
BOCTOYHOU yacT EBiax-ArmpkaOefMHCKOTo Mporuda, Ha I0re MECTOPOKIACHHE
Mypanxannsl. Ctpykrypa /xadapisl BeIsBIEeHa TPaBUMETPUUECKHMMHU JaHHbI-
mu B 1977 rony, u Obina moaTBepkAeHa ceiicMopaspenkoit 1981 romay. 3ano-
eHHasg B Mae 1983 ronma mouckoBo-pa3BefouHas ckBaxkuHa Ne 1 oTkpbuia B
utone 1984 r. He(TAHYIO 3aJIeKb MPOMBIIIICHHOTO 3HAYEHUS, B 30HE Xapak-
TEPHBIX MUHMMYMOB I'DAaBUTALMOHHOTO IOJIA. A HaJW4u€ JIOKAJIBbHBIX IOAHS-
Tui B paiione [lanaxubl u Opymkiy BbickazaHo 1984 rogy mo marepuaniam
I'PaBU-MarHUTOPA3BEAKH.

[Tmomane Tapcmamnsp pacnoyioKEHHAass HAa CEBEPO-3alaJHOM YacTH
CKB 0Op1a oOHapyxeHa B 1978 r. mo marepuanam celicMOpa3BeIKH MO BEpX-
HEMEJIOBBIM M J0IIEHOBBIM OTJ0keHusiM. B 1982 1. ckBaxxuna Nel u3 cpenne-
J0LIEHOBOTO KOMIJIEKCa Jajia MpoMbliieHHas (HadanpHast neout 200 1/cyr)
HEe(PTh U OTKPBUIO HOBOE MECTOpOXKIeHHe. B nanpHeiimem u ckB. 4, 8, 9 namm
NpOMBIIIIEHHON npuTok HedTH. [lo Hawamo 90-x rogoB XX Beka Ha 3TOH U
COIPEIENBHBIX TUIOMAIAX OBUIM TPOIOJIKEHBI CeCMOpa3BelouHbIe U Oypo-
Bble paOOThI U BhIABIEHBI 3anagHas Tapcaauisipckas CKIagKa, COCTOAIIAs U3
remuaHTukiIMHaNbs U CeBepHas Tapcpamispckas cTpykTypa. B nanpHeimem
JUISL N3Y4YEHHS T€0JOTMYECKOr0 CTPOEHHUS U TEKTOHUKY BEPXHEMEIOBBIX OTJIO-
KEHUM U U1 MPOrHO3MPOBAHUS HE(TEra3oHOCHOCTH OTJIOKEHMH Ha ITHX
IUIOIIASAX OBLIM MPOBEIEHBI IPAaBUMETPHUUECKUE U MAarHUTOMETPUYECKUE HC-
CIIETOBAHMSL.

Pe3ynbrarel rpaBu- 1 MarHuTopasBelku nokasanu, yto B CKB nokans-
Hbl€ TPaBUTALIMOHHBIE U MAarHUTHbIE MAaKCUMYMbI, B OCHOBHOM, COOTBETCTBY-
10T CTPYKTYPHBIM IOJHATHSAM IO BEPXHEMY M€Y, UMEIOUIUE B SAPE CTPYKTY-
PBI BYJIKAHOT€HHBIE TIOPO/IBI.
C uenpro U3y4eHHs JOKAJIBHBIX COCTABJIAIOIIMX I'PABUTALMOHHOIO U MarHUT-
Horo nojeit Ha mwi. Jlxxadapunsl, [Tanaxasl 1 Opypkiy ObUTH TOCTPOEHBI KapThl
JOKaJbHBIX aHOMAJHMM 3TuX monel Ha mporpamme «Surfer» (puc. 1 u 2). Ha
KapTe JIOKAJbHBIX MaKCUMYMOB CHJIbl TSKECTHU BBISBISIETCS, UTO CTPYKTYpPbI
[Tanaxner u Opymxily, pacHoOJOKEHHBIE Ha FOT0-BOCTOYHOM IPOJOJIKEHHUH
CTpYKTYpbl JIxadapisl, 0OTMEUarOTCs JTOKaIbHBIMM MaKCUMyMaMH WHTEHCHB-
Hocthio 0,5-0,6 mI'an (puc. 1). OOHapykeHHBIE Ha 3TUX IJIOLIAIAX JIOKATbHBIC
MaKCHMYMBI PACIIOJIOKEHBI B 30HE IIMPUHOK OKOJIO 4 KM, U IIPOTSKECHHOCTBIO
9 KM, B I0ro-BOCTOYHOM HampasjieHuu oT 1l [[xadapnel. B mpenenax stoit
30HBI OTCYTCTBYIOT IIyOOKHe ckBakuHbl. Ho, Ha mopoOue ctpykrypsl Jlxa-
¢bapasl u ['apanel MOXKHO TpeArnosarath, YTo JIOKAJIbHBIE MAaKCUMYMBI B Paii-
oHe [Tanaxsnbl 1 OpyKIy CBSI3aHbI C JIOKAJIBHBIMU NOAHATHAMU. Mo3andyHoe
pacnpeneleHne T€OMarHUTHBIX aHOMaluil MHTeHCUBHOCThIO +40 HTu, moka-
3bIBA€T, YTO 3/I€Ch B TE€OJIOTMYECKOM pa3pe3e BYJIKAHOTE€HHbIE O0Opa30BaHUS
pacnpeesieHbl He paBHOMEPHO (puc. 2).

70



52
©25 008

MYPAJIXAHTBI
s O35

(ol

o

mlan

04 g \ ':‘-'; . . ,-'.
DY MAS S
ATAMAME/LTH Q{‘
03 AL
020 »
04 ‘

o2 FACAHILI
B s

Puc. 1. KapTra 0KanbHBIX MAKCUMYMOB cuJIbl TskecTH (1. Ixadapibi-ITanaxasi-Opymkiy)
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Puc. 2. KapTa J10KaIbHBIX aHOMAJIMH T€OMarHiTHOTO MOJIS
(. dxadapiasi-Ilanaxas-Opymxiy)

PesynbpTarel MarauTopasBeku B paiioHe Tapcmamisp MmokKaszaiv, 4TO
BJIOJIb IIpoduiieii, cekymue mi. Tapcaauisp U conpeesbHbIe YYaCTKH MOJTHOE
COCTABJISIFOLIEE T€OMATHUTHOIO MOJsl T MpOSBIAETCS U3PE3aHHOCTBIO, TEM HE
MEHEE YJ1aJI0Ch BBIACIUTH IO MPOBEAECHHBIM PETMOHAIIBHOM MOJIEM JIOKAJIbHbIE
MAarHUTHBIE MAaKCUMYMBI U IIOCTPOUTH CXEMBI PaCIPENEICHNs JIOKAJIbHBIX MAK-
cumyMoB (puc. 3). Kak BuaHO, 30Ha HanboIee HHTEHCUBHBIX MAaKCUMYMOB OX-
BaThIBaeT IUI. Tapcaamisip U NpOXOAUT MEXAY Iutomaasmu 3amn. Tapcaamisap u
Ces. Tapcnamnsip, npoTaruBasch Ha 3amnaj K JxelipaHuenbkoil cTpykTypsl. B
L[EJIOM HM30aHOMAJIMM MarHMUTHOTO MakKCHMyMa MpUOOpeTaroT CyOHIMPOTHOIO
HaIpaBJICHUS.

Ha nmono6we mn. Mypanxanns! u Jl>xadapiasl 30Ha JTOKaIbHBIX MarHUT-
HBIX MaKCUMYMOB MPEIO0JI0KUTENBHO OKA3bIBAET PA3BUTHIO BYJKAHOT€HHBIX
MOpOJ B reojiorudeckoM paspese Iul. Tapcpamisp. OTMETUM, YTO MOYTH BO
BCEX CKBKMHAX MPOOYPEHHBIX B ’TOM pallOHE BCKPBITHI TY(OTEHHBIC TTOPOIbI
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JOLICHOBOTO M BEPXHEMEJOBOI'O BO3pacTa C MAarHUTHON BOCIPUUMYHBOCTBHIO
(2500-3700)-10° CH, a B ckB. Ne9 BBISABICHBI Ga3aIbThI ¢ MATHUTHOH BOCIIPH-
uMIHBOCTBI0 6000-10™ CHL.

[P [] ,[ ] [fr=]

Puc.3. Kapra pacnpenenenus J0KaJlbHbIX MAarHUTHBIX MAKCUMYMOB
(. Tapcnamisap) 1- n30aHOMAaTHH MAaKCUMYMOB; 2- CBOJIBI CTPYKTYPHI,
3- IOUCKOBO-PA3BEJOYHBIC CKBAYKUHEI, 4- MPOG I HAOIFOICHHIH

HccnenoBanus MoKa3bIBaloT, YTO JIOKAIbHbIE TPaBU-MarHUTHbIE MUHU-
MYyMBI, BbIJICNICHHbIC Ha (DOHE JIOKATBHBIX MaKCUMyMOB, Ha tutomiansx Cpen-
HEKYPUHCKOW BHAJAMHBI, KaK OOBIYHO, COOTBETCTBYET 3ajekaM He(TH U rasa
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[1, 5, 16]. Ucnonb3ysa »ToT ¢akT, Ha BceX OTPaOOTaHHBIX MPOPUISLX Ha I
[Tanaxsbel, Opy/uKIly M CONpPENEIbHBIMU yYaCTKaMH, BBIJIEJIEHBI JIOKAJIbHBIC
I'paBUTALIMOHHbIE MHUHHUMYMBI, CBSI3bIBAEMbIE C HE(PTEra30HOCHOCTHIO, U I10-
CTpO€Ha KapTa JIOKAJIbHBIX MUHUMYMOB CHJIbI TsKecTH (puc. 4). Boiaenennsle
JIOKaJIbHbIE TPaBUTALMOHHBIE MUHUMYMbl UHT€HCUBHOCTHIO 0,2-0,3 ml'an, un-
TEPHPETUPYETCS] HATMUUEM CKOIUIEHMS YIJIEBOJOPOJIOB B IPEEIax MUHUMY-
MOB, Kak Ha 1. J[xadapnel. Kak BuaHO U3 puc. 4 30Ha JTOKAIbHBIX MUHUMY-
MOB TIPOTATHBAIOTCS HAa HECKOJIBKO KM OT IuI. J[xadapibl, B 10r0-BOCTOYHOM
HampaBJIeHUH, B Y3KUX [10JIOCAX.
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Puc.4. Kapra pacnpeneneHus JOKalbHBIX TPAaBUTAIIMOHHBIX MHHIMYMOB
(. xadapmsi-ITanaxmsr-Opymxity)
1- TOKaNIbHBIE TPABUTALIMOHHBIE MUHUMYMBI; 2- H30TUIICH BEPXHETO MEIa;
3- IOMCKOBO-Pa3BEOYHBIC CKBAKUHEI, 4- PO HAOIIOICHIH

Ha mnomaan Tapcaamsip Ha ¢oHE TOKATHHBIX MAarHUTHBIX MaKCHMY-
MOB BBIACJISIOTCS JIOKAJIbHbIE MUHUMYMbI HUHTEHCUBHOCTBIO 20-30 HTin, KOTO-
phI€ CBSI3BIBAIOTCS HATMYKMEM CKOTUIeHUs Y B B 3T0il yactu paspesa. Ucnonb3ys
9TH JaHHbIE, TaK)Ke Obljla MOCTPOEHA CXEeMa pacIpeieseHUs] MArHUTHBIX MU-
HUMYMOB oxBatbiBaroient mwi. Tapcnamsp, 3an. Tapcnamnsap u Ces. Tapcaain-
nsp (puc. 5). Ha camom nene ckBaxuusbl 1, 4, 8, 9, napmme mpoMBIILICHHON
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NPUTOK HE(TH M3 CPEIHETO HOIEHA PACIONOKEHBI B 30HE MAarHUTHOTO MHHH-
Myma. OTMETHM, YTO OTMEUEHHAs 30Ha XapaKTepU3yeTcs JIOKaJbHbIMU TpaBU-
TaIlMOHHBIMH MHHUMYMAaMH, CBS3BIBAIOIIMMHU HAJMYUEM HE(PTEra30HOCHOCTH.
[MomoOHast kapTuHa Habmromaercss W Ha Apyrux mwomansx CKB (mamp. My-
panxanisl, 3apaad, [Jxadapnsl, Anusena u ap.) [7, 16].
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Puc.5. Kapra pacrpesenenus JIOKaJbHBIX MATHUTHBIX MUHUMYMOB
(. Tapepannsp) 1- n30aHOMAIMKM MUHUMYMOB; 2- CBOJIbI CTPYKTYPBHI;
3- HOMCKOBO-pa3BeI0YHbIC CKBAXKUHBI; 4- MPo(HIN HAOIFOICHUU

Ha yuactke orpannuennsiMu ckBaxkuHamu 15, 11, 18, 3, 7, 10, 17 He
HabrogaeTcss MarHuTHBIE MUHUMYMBI. [lpu onpoOoBanuu ckBakuusl 11, 16,
17 nonyuensr 10-90 M BOJIbI U3 CPEJIHEr0 0lieHa. Bece npyrue CkBaKMHBI HA
9TUX TUIOMIAJAX OBLIM JTUKBUIUPOBAHBI MO TEXHUYECKUM M TEOJOTHYECKUM
npuurHaM 6e3 onpoboBanus. Jlymaercs, 4To B 30HE HHTEHCUBHBIX JIOKAJIbHBIX
MHUHHUMYMOB MOKHO OBUIO OXHUJaTh CKOIUICHHs YB B WMHTepBaIax CpemHero
J0LIEHA U BEPXHET0 MeJIa, HalpUMeEpP, B OKPECTHOCTH CKBaxuH 6, 22, 13 u nip.
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BriBoabl

ITo pe3ynbraTam rpaBH-MarHUTHBIX HCCIIEIOBaHUW, MPOBEAEHHBIX B
CKB, BBISIBHIIOCE, UTO:

-He(pTSIHBIE 3aJISKU HA TPaBU-MAarHUTHBIX TIOJISIX OTMEYAIOTCS JIOKATbHBI-
MH MMHUMYMaMH, BBIIEJISIOIUMUCS Ha ()OHE I'PABU-MAarHUTHBIX MAaKCUMYMOB;

-JIOKaJIbHBbIE TPaBH-MarHUTHBIE MaKCHUMYMBI, BBIJEIIEHHbIE M3 HaOJIro-
JEHHOTO T0JIsA, CBA3aHbI C JIOKAJbHBIMU MOJHATHAMHU BEPXHETO MeJa U JIOKalb-
HBIMH NIPOSIBIIEHUSMHU OTPeOEHHBIX MarMaTU4ecKuX 00pa3oBaHuil;

-TIposiBJICHHE 00Jee MHTEHCHUBHOTO MAarHUTHOTO MUHUMYMa Ha MECTO-
poxnaenusix B CKB M0XHO 0OBSICHUTB MPHUCYTCTBUEM B paszpese 3 y3uBHBIX
MIOPOJ Y CUJIBHBIM YMEHBUIEHHEM B HUX MArHUTHOW BOCIIPUUMYHMBOCTH;

-MPEANOChUIKON MPUMEHEHHUs IpaBU-MarHUTOpa3Beaku B CpeaHeKyprH-

CKOW BHajJivHe Ul MOMCKa 3ayiekeld HeTHU M raza sBIsSETCS OTHOCHUTEIbHOE
YMEHbILIEHNE TUIOTHOCTH U MarHUTHON BOCIIPUMMYHMBOCTH TIOPOJI IO BCEH 30HE
PacCIOJIOKEHUS 3aJIEKH.
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ORTA KUR COKOKLIYINDO NEFT YATAQLARI UZORINDO LOKAL
QRAVIMAQNIT ANOMALIYALARIN XUSUSiYYOTLORI

V.Q.QODIiROV, K.V.QODIiROV
XULASO
Mogqalodo Azorbaycanin Orta Kiir ¢okokliyi soraitindoki neft yataqlarinin qravitasiya vo
magqnit saholorindo oks olunmasi maosolosi arasdirilir. Gostorilir ki, neft yataginin 6ziindo,
yatagin altinda vo tstiindoki subvertikal zonada siixurlarin sixliginin vo maqnit gavrayiciliginin
azalmasi neft yataqglar1 lizorindo kicik amplitudlu qravitasiya vo maqnit minimumlarinin
tozahiir etmosi ilo noticolonir.

Acar sozlar: cazibo kosfiyyati, maqnit kosfiyyat, neft yatagi, yerli minimumlar

PECULIARITIES OF LOCAL GRAVITYMAGNETIC ANOMALIES OVER
THE OIL DEPOSITS IN MIDDLE KUR DEPRESSION

V.G.GADIROYV, K.V.GADIROV
SUMMARY
This article discusses the showing of oil and gas deposits in the gravity and magnetic
fields in the conditions of the Middle Kur depression of Azerbaijan. It is shown that low-
amplitude gravity and magnetic minimum appear over the oil deposits in the Middle Kur
depression, which are formed due to a decrease of the density and magnetic susceptibility of

the rocks in the field of the deposit and the sub vertical zone above and below the reservoir.

Key words: gravity prospecting, magnetic prospecting, oil field, local minima
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Uzunmiiddatli meliorasiyanmn tasivi altinda qrunt sularimin Va torpagin su-duz rejiminin
formalasmasimin tabii qanunauygunluglari miiayyon edilmis, meliorasiyanin asaslandwurilmasi
tigtin hidrogeoloji sorait oOyronilmis, suvarilan torpaqlarm hidrogeoloji-meliorativ soraiti
qiymatlondirilmis va bu saraitin yaxsilasdirilmasi ti¢iin meliorativ tadbirlor toklif edilmisdir.

Moaqalada Azorbaycan Respublikasi Kond tosarriifatt Nazirliyi yaninda Meliorasiya va
Su tasarriifatt Agentliyinin Hidrogeoloji-meliorativ ekspedisiyas: torafindon grunt sularmin
rejimi tiza¥inda aparilan miisahido materiallarindan istifads olunmusdur.

Acar sozlori: qrunt sulari, minerallasma doracasi, torpaqlarin soranlasmasi, qrunt
sularinin rejimi, su-duz balansi, hidrogeoloji-meliorativ sorait.

Giris. Hazirda respublika hokumati torafindon 6lkenin neft sektorundan
asililiginin minimuma endirilmosi ticlin geyri-neft sektorunun, xiisusilo aqrar
sahonin inkisafina xiisusi diqqgat verilir ki, bu da yalniz torpaqlarin qenastboxs
hidrogeoloji-meliorativ voziyyatinin olds edilmasi ilo miimkiindiir. Bu noqteyi-
nazordon, 6lkonin kond tosorriifati sahasindo calisan miitoxassislorinin garsi-
sinda duran miihiim problemlorin holli bilavasito suvarilan torpaglarin melio-
rativ vaziyyetinin yaxsilagdirilmast ilo six baghdir ki, bu problemin halli do
yeralt1 sularin su-duz rejimins noazarati gliclondirmak va bu rejimi tonzimlomok
yolu ilo miimkiindiir.

Soran torpaqlarin istifadoyo verilmasi iso 9sason qrunt sularinin rejim
vo balansi, duz ehtiyatlariin formalagmasi ganunauygunluqlari haqqinda
molumatlardan istifado etmoklo, meliorativ todbirlorin layihoslondirilmosi vo
hayata kegirilmasi yolu ilo miimkiindiir. Bu sabobdon yuxaridaki problemlarin
halli yollarinin arasdirilmasi problemin aktualligini togkil edir.

Analiz vo miizakira. Todqiqat obyekti Boyiik Qafqaz sira daglarinin si-
mal—sorq hissosindo Xozar donizino qodar olan sahani ohato edir.
Oroqrafik cohotdon sahs todricon Xozor donizine dogru maili olan va

78



ovvoalco Qusar dagotoyi diizonliyino, sonra iso asagi diizon sahayo kegon yiiksok
daglarla xarakterizo olunur.

Samur-Sabran zonasinin simal vo simal-gorq hissasi xeyli doeracads soyuq
simal kiiloklorine moruz qaldig: {igiin, diger rayonlara nisbaton burada iglim
daha sortdir. Ona goro do todqgiqat sahosini yagintinin geyri-borabar paylanmasi
ilo sociyyolonon miilayim-isti iqlimli dagotoyi zona vo yayr quraq, isti olan
yarimsohra vo quru sohra iglimli diizonlik zona kimi iki hissaya ayirmaq olar.

Samur-Sabran caylart arast hovzonin hidroqrafiya sobokosini ¢aylar vo
miixtolif formada miivoqqati foaliyystdo olan suaxarlar togkil edir. Todqiqat
orazisindoki biitiin ¢aylar yeralt1 sularin qidalanma monbayi olaraq, onlardan an
irilori Samur, Qusarcay, Qudiyalgay, Qaragay, Valvolocay vo digorloridir.

Tadqiqat sahosinin geoloji inkisaf tarixi, Oyronilon orazinin biitlinliiklo
qalxmasi ilo miisayist olunan iri tektonik herokatlorin miisahido olundugu {ist
yuranin ortalarindan baslayaraq todqiq edils bilor.

Yeralt1 sirin sularin intisar tapdigi Samur-Valvalo ¢aylar1 arasi todqiqat
sahosi yura, tobasir, paleogen, neogen vo dordiincii dovr yash siixurlardan
toskil olunmusdur. Daha qadim yagh siixurlar orazinin dagliq hisselorinds yer
sothina ¢ixir, ovaliq hissads iso onlar yalniz dorin quyularla askar edilmisdir.

Samur-Valvalogay hovzesi Boylik Qafqazin alp qurisiqliq sisteminin
conub-sorq hissosing aid Samur-Sabran sinklinalinin morkozi zonasina daxildir
vo onun hiidudlar1 daxilinds 4 struktur martobo ayrilir: alt vo orta yura, iist yura
- tobasir, paloegen - iist miosen va alt pliosen-antropogen.

Samur-Valvalogay hdvzasi orazisinde relyefin 4 ndviinii ayirmaq olar:
struktur denudasiya-eroziya, akkumulyativ-denudasiya, akkumulyativ-eroziya
vo akkumulyativ.

a) Struktur denudasiya-eroziya relyefi todqigat sahoasinin dagliq bolgo-
sinde inkisaf etmisdir. Bura Azarbaycan hiidudunda Qafqazoni qirisigligin on
yiiksok noqtosi-Sahdag (4250 m) diisiir.

b) Akkumulyativ-denudasiya relyefi orazinin maili diizonliyo uygun
sahosini ohato edir vo iist abseronun qusar dostosinin c¢aqillarindan togskil
olunmusdur. Bu diizonlik hor torafdon (sorqdon basqa) Samur, Ukurcay vo Val-
vologayn doralorinin sildirim yamaclari ilo, sorqdon iso qodim doniz terrasinin
¢ixintisi ila sorhadlonir.

¢) Akkumulyativ-eroziya relyefi Samur, Qusarcay, Qudiyalgay, Val-
vologay vo digor caylarin dorslorindo inkisaf etmisdir. Bu dorolor osason iist
abseronda formalasmuislar.

d) Akkumulyativ relyef donizkonari ovaliq orazisinds inkisaf etmisdir.

Regionun orta dagliq, dagotoyi vo Qusar mailli diizonliyinin gorb hissasi
liciin relyefin intensiv pargalanmasi, qrunt suyu axminin mailliyi vo boylik
stizlilmo siirati, orazinin yaxsi drenlonmosi xarakterikdir. Bu sobabdon, qrunt
sularinin rejiminin iqlim tipi Ustlinliik togkil edir. Qrunt sular1 soviyyasinin
yiiksalmasi ¢coxsayli bulaglarin sorfini artirir.

Qrunt sularinin saviyyesi diizenliyin boylik bir erazisinde tamamils
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stabildir. Ona goro do aerasiya zonasmin qalinligir praktiki olaraq il orzindo
dayismaz olaraq qalmaqdadir.

Qrunt suyu soviyyalorindoki forq daha ¢ox Samur — Abseron kanalinin
trasst boyunca olan diizonlik hissado miigahids olunur. Bu orazido qrunt
sularinin tobii rejimi iglim vo hidrogeoloji, pozulmus rejimi iso istismar vo
irriqasiya-iqlim tiplidir, coxsayli bulaglar iso ¢ox zaman sabit sorfi, soviyye
amplitudunun zaman {izro az doyiskon olmasi ilo forqglonir.

Qrunt suyu rejiminin iglim tipi regionun suvarilmayan vo qrunt sularinin
dorin yatima malik sahalari tiglin xarakterikdir.

Cay dorolorinin yaximlhiginda vo osason, ¢aylarin asagi axarlarinda qrunt
suyu rejiminin hidroloji tipi miisahids olunmaqdadir.

Iqlim amillorinin tosiri altinda, foal suvarma soraitindo qrunt suyu
rejiminin irriqasiya-iqlim tipi formalagur.

Qrunt sularinin keyfiyyoti suvarmaya verilon suyun torkibindon asili
olarag, il boyu doyisir, temperaturu iso kifayat qodar stabildir. il arzindos sularm
temperaturu diizonliyin bir ¢ox sahssindo bulaqlarda 12,5-15,0° C arasinda
toraddiid edir. Cox ciizi temperatur doyismosi (2-3° C) payiz foslindo yay
movsiimiiniin istiliyinin saxlanilmasi vo qisda temperaturun asagi diismosi ilo
olagodardir.

Qrunt sulari, 1 m-don 50 m-dok vo daha ¢ox dorinliklords yerlosir. Orazi
lizro hidrorelyefin mailliyi 0,002-don 0,017-dok doyisir. Cayaras1 orazinin
simal hissasinds qrunt sulariin yerlosdiyi siixurlarin qalinligi 113,8 m-a catir,
conub hissada kasilisin alt hissasindaki tozyiqli sularla slagadar olaraq, onlarin
galinlig1 60 m-dok azalir.

Doqiq kosfiyyat aparilan orazido tosvir edilon ¢okiintiilordo qrunt sulari
35-30 m-don metrin hissoloring qodar dorinliklorde yerlosir vo deniz istiqa-
motindo dorinliyin azalmasi miisahids olunur. Regionun simal hissasindo domir
yolu xottindon yuxarida, qrunt sularinin yatim dorinliyi adoton 6-10 m-don
artiqdir, ondan asagida isa 5-10 m-don ¢ox deyildir. Sollar kondindon conubda
domir yolu ilo deniz arasinda qrunt sularinin yatim darinliyi 5 m-o qoadordir,
lakin biitovliikde yatim darinliyinin 3 m-dok oldugu sahs daha boyiik orazini
ohato edir (Qusarcay-Sabrancay arasi sahado).

Qrunt sularmin axini simal-sorqo dogru istigamotlonmisdir. Hidroizo-
gipslor, Sollar rayonunda bir godor miirokkoblogmokla, solis xaraktera malikdir.
Soviyyelorin miitloq qiymotlori dag otoyindon Xozors dogru 150-200 m-don
monti 20 m-dok doyisir.

Diizonlikde qrunt sularmin hidrokimyavi torkibi coxillikler boyu nisbi
sabitliyi ilo sociyyolonir. Qudyal ¢ayindan simalda yerloson orazilordo qrunt
sulart sirindir vo onlarin minerallagsma doracasi 0,2-0,8 g/l toskil edir. Kimyavi
torkiblori hidrokarbonatli-sulfath kalsiumlu-magneziumludur. Qudyal ¢ayindan
conub-sorq istigamatindo getdikco sularin minerallasma doracesi 2,5-4,0 g/1-o
godor artir. Sularin torkibi iso doyisorak, sulfatli-xlorlu natriumlu olur.

Atmosfer ¢okiintiilori, o climloden Qudyalgcayin vo Agcayin saoth sula-
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rindan yeralt1 sulara infiltrasiya yaxsi sukegiron qusar lay dostosinin caqilli
stixurlarinin inkisaf etdiyi saholordo vo caylarin gotirma konuslarinda yeralti
sularin ehtiyatinin artmasinda boyiik rol oynayir. Cay sularindan infiltrasiya
hesabina qrunt sularinin gidalanmasini c¢aylarin gotirmo konusunun yuxari
(zirvo) vo orta hissosini oks etdiron hidroizogips xoritolorindo gérmok olar.
Caylarin gotirmo konusunun periferiyasinda oks gostoricilor miisahido olunur.
Belo ki, qrunt sular1 ¢ayin qidalanmasinda ensiz zolaq soklindo istirak edir.

Yeralt1 sularin hidroloji rejim tipino Qaragay hovzosindo tosadiifi hal-
larda rast golinir. Bu tip baslica olaraq ¢ayin asag1 axininda, ¢ay dorslori sahe-
sinin yan hissolorindo miisahido olunur. Region c¢aylarinin rejimino uygun
olaraq, qrunt sular1 saviyyasinin yaz-yay gursululugu va qis su catismazlig ilo
xarakterizo olunur. Cay hdvzasinin belo sahslorindo yaz vo yay fasillorinin
ovvallarindo soviyye daha yiiksok, payiz-qis dovriinds ise algaq olur. Qrunt
suyu rejiminin hidroloji tipi zaman etibari ilo, su soviyyasinin maksimum vo
minimumlart ilo yuxarida qeyd olunan iqlim rejim tipi ilo tors miitonasibdir.

Qrunt sularindan buxarlanma vo bitkilorin transpirasiyast onun yer
sothino yaxin yatiminda bag verir. Todqiqatlar gostorir ki, bu sularin 4 m-o
gador yatim soraitinds onlarin sothindon buxarlanma 252 mm/il togkil edir.

Qrunt sular1 horizontuna qazilmis quyulardan sugokmo zamani digor ¢ay
hovzoalorindon 46,6 1/san hacminds su alindig1 halda, Samur ¢ay1 sahosindon -
166,6 1/san-yo qodor su gotiriilmiigdiir. Xisusi sorf 0,35-22,9 1/san'm
olmusdur. Bu horizontun sularindan bulaglar vo kigik dorinlikli quyular
vasitasilo Sollar sugétiiriiciisi do qidalanir. Horizontun sulu siixurlarinin
stizilmo omsal1 80-130 m/sut olmagla, Samuryani sahodo daha boyiikdiir.

Qrunt sularmin yatim doarinliyi orazi boyunca dagatoyi bdlgadon, yoni
gotirma konuslarinin yuxari hissesindon Xozar donizino dogru 50-70 m-don 1-3
m-9 qodar azalir, hamginin domir yolu xatti boyunca onlar bazi sahslords
bulaglar soklindo yer sothino ¢ixir. Bulaglarin sorfi 3-5 1/s-don 10-15 1/s-yo,
bozi hallarda 320 1/s-ya godor catir. Bu sular kimyovi torkibea hidrokarbonatli-
kalsiumlu, hidrokarbonatli-sulfatli kalsiumlu-maqneziumludur. Lakin orazinin
conub-sorqinde Qaracay vo Volvalo ¢aylarinin asag: hissolorinds onlarin mine-
rallasmast artir vo sular kimyovi torkibco doniz kenarinda, hotta xlorlu-
natriumlu tipe malik olurlar.

Qeyd etmok lazimdir ki, suvarilan torpaglarda hidrogeoloji-meliorativ
sorait kompleks qarsiligli tobii, irriqasiya-tesarriifat vo diger amillorin tosiri ne-
ticosindo formalagir. Burada tobii sorait vo amillorin, xususils iglim, hidroloji,
geomorfoloji soraitin, relyef, geoloji qurulus, hidrogeoloji sorait, torpaq, bitki
Ortiiyii vo oarazinin tobii drenlogsmasinin miithiim rolu vardir.

Orazinin irriqasiya-tosorriifat masalalorine suvarmanin rejimi vo novii,
suvarma texnikasi, torpaqdan istifado omsali, kond tosorriifat1 bitkilorinin novii,
suvermonin miqdari, suvarma sularinin minerallasmast vo kimyavi torkibi,
meliorativ tadbirlorin totbiqi; qeyri-vegetasiya dovriindo suvarma kanallarinin
profilaktik mogsadlo baglanmasi miiddsti, drenajin tipi vo Olgiilori, drenaj
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aximinin hocmi, soran torpaglarin yuyulma normasi, yumanin aparilma
miiddati, kimyavi meliorantlardan istifade kimi tadqiqat iglori aiddir.

Molumdur ki, torpagin hidrogeoloji-meliorativ soraitinin osas gosto-
ricilori qrunt sularinin yatim dorinliyi, minerallagmasi, kimyavi torkibi vo
torpag-qruntlarin soranlasmasindan ibaratdir. Sonralar miihiim ohomiyyat kosb
edon suvarma sularinin keyfiyyati do bu gostaricilor sirasina daxil edilmisdir.

Suvarma sularinin temperaturu 15 — 30°C , pH gostoricisi 6,5-8,0 , mi-
nerallagma doracosi 1,0-1,5 g/l olmalidir. Qeyd etmok lazimdir ki, suvarma
sularinin minerallagsma doracasindon alave, onlarin kimyovi torkibi do miitlaq
nazars alinmalidir. Belo ki, suvarma sularinin torkibindo olan on zararli duzlar
soda (Na,CO3) , NaCl vo Na,SO, hesab edilir. Yaxsi sukegiriciliyo malik
torpaqlarda bu duzlarin miqdar1 agsagidaki hoddi kegmomolidir: soda (Na,CO3)
<0,1%; NaCl < 0,2%; NaySO4 < 0,5%.

Torpaglarin regional tipi, duzlarin kimyavi torkibi, relyefin elementlori,
onunla bagli litologiya vo torpaqda Ustiinliik toskil edon qruntlarin qranu-
lometrik torkibi, qrunt sularinin yatim dorinliyi vo minerallasmasi, homginin
yerlistii sularin minerallagsmasi, kond tosorriifati bitkilorinin ndvii (onlarin
vegetasiya miiddoti nozoro alinmagla), suvarma normasi — biitiin bunlar kom-
pleks halda hidrogeoloji-meliorativ soraiti toyin edir vo lazimi aqromeliorativ
todbirlorin goriildiiyli orazido kond tesorriifati mohsuldarliginin saviyyasini,
eyni zamanda torpaqlarin meliorativ vaziyyastinin qiymotlondirilmasi kriteriya-
sinin osasini toskil edir.

Iglim vo hidroloji amillor suvarilan torpaglarda su-duz rejiminin for-
malasmasinda bdyiik tosiro malikdir. iqlim amillari sirasinda daha ¢ox ohomiy-
yatli sayilan temperaturun dinamikasi, havada nomlik ¢atismazligi, atmosfer
cokiintiilorinin illik hacmi, buxarlanma va onun illik kasilisds paylanmasidir.

Samur-Sabran zonasinin son (2020-ci il) tadqiqat isloerinin naticelorine
osasan tortib edilmis hidrogeoloji-meliorativ rayonlasdirma xaritasinin (sokil 1)
analizi gostarir ki, 148,9 min ha iimumi suvarilan sahonin 10%-1 qeyri-kafi, 40
%-1 kafi, 50%-1 iso yaxs1 hidrogeoloji-meliorativ voziyystlo xarakterizo olunur.
Hidrogeoloji-meliorativ rayonlagsdirma xaritosi orazinin tobii goraitinin melio-
rasiya {i¢iin zoruri olan xiisusiyyatlorini hartorofli, kompleks sokildo oks etdirir.

Samur-Sabran zonasinin suvarilan torpaqlarinin hidrogeoloji-meliorativ
voziyyati rayonlar {izro asagidaki kimi qiymotlondirilmisdir:

»Yaxs1” - qrunt suyu saviyyasi 10 m-don dorinde rast golinir, mine-
rallasma doracosi 1 g/l-o godordir, torpaqlar sorlasmaya moruz galmamisdir,
74,5 min ha sahoni ohato edir;

,Kafi” - grunt suyu soviyyeasi 2-10 m dorinlikdo rast golinir, onlarin
minerallasma doracesi 1-2 q/l-dir, torpaglar sorlasmamis vo ya zoif
sorlagsmisdir, 59,5 min ha sahoni shato edir;

,»Qeyri-kafi” - qrunt sulariin yatim dorinliyi yer sothinden 1-2 m-o go-
dor dorinlikds yerlosir, minerallasma doracosi 2-3 g/lI-don boyiik, kimyovi tor-
kibi iss osason xloridli va qarisiq tip, aerasiya zonasi siixurlarinin soranlagsma
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doracosi orta va giicliidiir, 14,9 min ha sahoni ohats edir.

Beloaliklo, 2020-ci ildo Samur-Sabran zonasimin suvarilan torpaqglarinin,
demak olar ki, 10%-1 geyri-qonastboxs hidrogeoloji-meliorativ voziyyatlo xarak-
terizo olunur. Bozi saholordo qrunt suyu soviyyasi yer sothindon 1,0-1,5 m do-
rinlikde gorarlagsmis, bazi sahalords iso suvarilan torpaqlarda, hotta batagliqlasma
miigahido olunur. Noticods torpagin {ist qatinin tokrar sorlagmasi bas verir.

Suvarma sularinin geyri-samorsli istifadasi torpaqlarin hidrogeoloji-me-
liorativ voziyyatinin daha tez pislosmasino sobob olur. Buna goro do hidro-
geoloji-meliorativ vaziyyoti geyri-qonaatboxs olan torpaqglarin tizorinde daimi
nozarati saxlamaq vacibdir.

Natica. Aerasiya zonasi siixurlarinin soranlasma xoritasindon goriindiiyii
kimi, orazinin gorbindon sorqino - Xozor donizino dogru getdikco, torpaqlarin
soranlagma doracosi artir. Daha yiiksok — 1-2% sorlagsmaya malik torpaqlar do-
nizin yaximliginda lokal sahado yayilmigdir. Homin sahods hom do qrunt
sularmin yatim darinliyi yer sothino yaxin — 1 m-don az, minerallasma dorocasi
isa 2-3 g/l arasinda doyisir. Samur-Sabran diizonliyido suvarilan saholorde vo
onlarin yaxinlhiginda qrunt sularinin soviyyasi yalniz sentyabr-oktyabr aylarinda
nisboton asagi enir. Bu sobabdon geyd olunan saho, suvarilan torpaqlarin,
demak olar ki, 15%-1 olmagqla, qeyri-qonastboxs hidrogeoloji-meliorativ voziy-
yatlo xarakterizo olunur ki, bu da daha ¢ox suvarma sularinin geyri-somorali
istifadosi sabobindon bas verir. Ona goro do hidrogeoloji-meliorativ vaziyyati
geyri-gonastboxs olan torpaglar tizorindo daimi nozarati saxlamaq vacibdir.
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Sok. 1. Qusar-Sabran regional zonasinin hidrogeoloji-meliorativ rayonlasdirma
xaritasi (M 1: 100 000, E.A.Mommodova. Azorbaycan Respublikasi Kond Tosorriifati Na-
zirliyi yaninda Meliorasiya vo Su tosorriifati Agentliyinin Hidrogeoloji-meliorativ ekspedi-
siyasinin faktiki materiallar1 osasinda tortib edilmisdir): suvarilan torpaqlarin hidrogeoloji-
meliorativ vaziyyati: 1 — yaxsi; 2 — kafi; 3 — geyri-kafi; 4 — rayon markazlori.
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Hidrogeoloji-Meliorativ Xidmot Idarasinin arxivi. 60 s.

3AKOHOMEPHOCTH ®OPMHUPOBAHUSA
I'MAPOTEOJIOTIO-MEJTUOPATUBHOI'O COCTOAHUA OPOIIAEMBIX 3EMEJIb
CAMYP-IHABPAHCKO# 30HbI

3.A.MAMEJIOBA, B.I . KAJIAH/IAPOB, I H.T'YCEMHOBA, A.A.MHUP30EB
PE3IOME

[Tox BMMsAHHEM MHOTOJETHE MEIHOpAINH BBISBICHBI €CTECTBCHHBIC 3aKOHOMEPHOCTH
(hopMHPOBaHUs BOJTHO-COJICBOTO PEXKKMMa I'PYHTOBBIX BOJ M TI0YB, U3yUYCHbI THAPOTEOJIOrHYe-
CKH€ YCIIOBUSI JUIsi 000CHOBaHHMSI MEITHOPALMH, OLICHEHBI THIPOTeOI0r0-MeIHOPAaTHBHBIE YCIIO-
BHUS OPOIIAEMBIX 3€MEeJb M MPEATI0KEHBI METHOPATHBHBIC MEPOIIPUATHS IS YIYUIICHUS STHX
YCIIOBUH.

B crathy HCHONB30BaNMCh MaTepHanbl HAaOMNIOACHUH 3a PEKUMOM MOA3EMHBIX BOJ,
MIPOBEACHHBIX [ MApOreosoro-MeTuopaTuBHON 3KCTIeANINEH ATEHTCTBA MEIHOpAIMHA M BOJ-
HBIX pecypcoB pu MUHHCTEPCTBA CEIbCKOT0 X03sicTBa A3epbaikanckoil Pecyomuku.

KiroueBble ciaoBa: TPYHTOBBIC BOJBI, CTCTICHb MUHCpaIU3allun, 3aCOJICHUC IIOYB, pE-
JKUM IIOJA3EMHBIX BOJ, BOHHO—COHGBOﬁ 6anch, TUAPOTCOJI0r0-MCINOPATUBHOC YCIIOBHUEC.

LEGITIMACY OF THE FORMATION
OF THE HYDROGEOLOGICAL-MELIORATIVE CONDITION
OF THE IRRIGATED LANDS OF THE SAMUR-SHABRAN ZONE

E.AMAMMADOVA, B.HGALANDAROYV, G.N.HUSEYNOVA, A.A.MIRZAYEV

SUMMARY

Under the influence of long-term reclamation, natural regularities of the formation of
the water-salt regime of underground water and soils were revealed, hydrogeological condition
for substantiating reclamation was studied, the hydrogeological-meliorative condition of
irrigated lands was evaluated and meliorative measures for improving these condition were
proposed.

In preparing the article, the materials of observations of the underground water regime,
carried out by the Hydrogeological-meliorative expedition of the Agency for Melioration and
Water Resources under the Ministry of Agriculture of the Republic of Azerbaijan were used.

Keywords: groundwater, degree of mineralization, soil salinity, the regime of
underground water, water-salt balance, hydrogeological-meliorative condition.
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K BOITPOCY O 30HAJIBHOCTH BTOPUYHBIX KBAPIIUTOB U
JOKAJIM3AIIMHU 30JI0TO-CYJIb®UJHOT'O OPYJIEHEHUSI
HA IIPUMEPE TYJIAJLJTAPCKOI'O MECTOPOXKJIEHUS
(MAJIBIV KABKA3, ASBEPBAHIKAH)
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bakunckuii I'ocyoapcmeennwiit Ynueepcumem
narmina_ismayilova@yahoo.com

Paccmompenvt 6onpocvl ghopmuposanus oxkoropyonvix memacomamumos Tyaannap-
CK020 Mecmopodicoenus. Buisaeneno, umo pyovl u npoOyKmul eUOPOMepMaibHO20 USMEHEeHUs
83aumocssizanvl. Cnedys opye 3a Opy2oM 60 8peMeHU, OHU HAKIAObIearomes opye Ha opyed 8
npocmpancmee, 006pazys 30HATbHLLL PO 6MOPUYHO-KEAPYUMOBLIX MEMACOMAMUMO8, ¢ KOMO-
PbIMU CBA3AHO OpYOeHeHuUe.

KiaroueBbie ciioBa: BTOPUYHBIC KBApUUTBI, MOHOKBAPILUTLI, KBAPI[-CEPULTUTOBBIC MCTa-
COMATUTHI, OPOMUIIUTBL, OPYACHCHUEC, 30JI0TO, Cyﬂbq)I/I,I[LI.

Tynannapckoe 3010TO-Cyab(pHIHOE MECTOPOXKICHUE 110 CBOEMY I'€0J0-
TMYECKOMY TOJIOKEHUIO HAaXOJIUTCS B MEPEXOAHOM Mosioce Mexay I'ekrens-
cKuM nojHATueM U Jamkecanckum nporubom [12]. OGe cTpyKTYyphl BBITSHY-
Thl B LIMPOTHOM HAaNpaBJIEHMUHU, corylacHO mpoctupanuto Comxurto-Kapabax-
CKOM OCTPOBOJY>KHOW IMaJIEOCUCTEMBI, CIIEHHAIN30BAHHOW Ha TOCHOACTBYIO-
iee pa3BUTHE HanOoJjiee paHHHUX 30JI0TO-MEIHOKOIUYEIAaHHBIX U MEIHOKOIIYe-
JaHHO-0ApUT-MOIUMETAJUINYECKUX, 0oJiee MO3HUX (HO TAKXKE TOOPOTEHHbIX )
MEIHO-TIOPUPOBBIX U 30JI0TO-CYJIb(UIHO-KBAPLEBBIX; IMPEIOPOTCHHBIX U
OPOT€HHBIX CKapHOBO-MAarHETUTOBBIX, KOOAIbTOBBIX, PTYTHBIX MECTOPOXKJE-
Huii u ap [3-5,11]. Kak no reonoruueckoMy MojoXeHHUI0, Tak U MO MEeTPOJIOTU-
YEeCKMM OCOOCHHOCTSIM M COCTaBy MOPOJ 3TU JBE CTPYKTYphl — ['ekrenabckoe
nojgHsATHE U JlamkecaHCKU MPOorud — UMEIOT OOJIBIIOE CXOJACTBO M CBSI3aHbI
CO CTAHOBJIEHUEM CpE/IHE-BEpXHEIOPCKONW BYJIKAHO-IIIYyTOHUYECKOH accolua-
LIUH, B KOTOPYIO 00BEIUHAIOTCS MPOILYKTHI MOCIEI0BATEIbHO TU(PepeHIIPO-
BaHHBIX BYJIKAHOT€HHOW M MHTPY3MBHOM (popManuil B Ipejenax yrnoMsHYThIX
TEKTOHUYECKUX CTPYKTYP.

PynHoe nosne pacnosiokeHo B 10)KHOW yacTh Tynamiapckod aHTHUKIMHA-
M CyOLIMPOTHOTO MPOCTUPAHHUSA, KOTOpas B BUAE CKIAAKH BTOPOTO IMOPSIKA
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OCIIOKHSIET CEBEPHOE KPBUIO KPYIMHOM perruoHanbHOW CHUHKIMHATH. CUHKIH-
HaJlb U CKJIAJKH BBICIINX MOPSAJIKOB ClIaratoTcsl IOpoAaMH IOpbl U Mena,c Ipe-
MMYILECTBEHHBIM pPa3BUTHEM OOpa30oBaHMil BepxHEro Oailoca U KUMepUIKa.
WuTpy3un, pacrpocTpaHeHHbIE B pailOHE, MPEACTaBISIIOT co00il HeOobIIne
ITOKOOOpa3HbIe Tela U Jailku JBYX BO3PACTHBIX TPYIII - OKCPOPACKOTO U He-
OKOMCKOTO — M UMEIOT COCTaB aHJE3UTOB, aHIE3UJALMTOB, JUOPUTOB U Jp.
CyOBynKaHUYEeCKHE U KEePJIOBbIE 00pa30BaHUs PACCMATPUBAIOTCS KaK BO3pac-
THBIE aHAJOT'M MOKPOBHBIX BYJKAHUTOB, UMEIOIIMX C HUMHU aHAJIOTUYHBIM CO-
CTaB M mocreneHHsle nepexons! [1,2]. OpyneHeHHe 4eTKO KOHTPOJIMPYETCS
TEKTOHUYECKUMU CTPYKTypaMu. IIpofosbHbIE 30HBI TJIAaBHOI'O HAIpaBlICHUS
CBITPAJM, BEPOSITHO, POJIb PYAOMOABOISAIINX U PYJOKOHTPOIUPYIOUIUX CTPYK-
Typ [9]. 30HBI MeNKOW TPEHMIMHOBATOCTH, COMPSHKEHHON C PYAOKOHTPOIUPYIO-
IIMMH HapyIIEHUSIMH, HECYT OCHOBHOE OpYJCHEHHE.

ITo pesyneratam nemmppuposanns KC u AOC B KOMITIIEKCE C T€0JI0T0-
reopU3NYEeCKUMH U TEOXMMHUYECKUMH JaHHBIMU IUIoaab Tymnamiapckoro me-
CTOPOXKICHHS pAaCCMATPUBACTCS KaK MPSIMOJTMHCHHBIN OJIOK, HMEIOIINI OeITbIiA,
KEJITOBATO-0€IBI, OXPUCTO-KENTHI (OTOTOH, MPEAMOIOKUTENHHO, 32 CUET
TUAPOTEPMANIbHBIX M3MEHEHMH. 3/1eCh K€ Ha CHUMKax BceX MaclTaboB fe-
mUppUPYIOTCST KPYTONAAAl0IINe HApYIIEHUs, ONIePSIOIINe TIaBHYI0 30HY pas-
JIOMOB M orpaHuuuBaroimue Tynaniapckoe ByJIKaHO-TEKTOHUYECKOE COOpYXke-
HUE.

Kax moxaspiBaroT Hamm HaOmroaeHus [8,9] mectpas okpacka MeTacoma-
TUTOB OOBIYHO UMEET 30HAJILHOE CTPOCHHE. B IIEHTpabHBIX YacTsIX 30H, OXBa-
THIBAIOIIMX MPEUMYIIECTBEHHO >KEPJIOBbIE U NMPHKEPIIOBbIe (aluu, cocpeno-
TOYECHBI Hanbosiee 00eIeHHbIE U MECTaMU KeJITOBAaTO-cepble pasHocTu. [1o me-
pudepur OHU CMEHSIOTCA Yallle BCET0 KOHIEHTPUYECKH — 30HAIbHBIMU y4acT-
KaMU pa3BUTHsI OXPUCTO-KEITHIX M CBETIO(UOJETOBBIX MOPOJI, KOTOPHIE IO-
CTENEHHO B NepudepruuecKoil 30He NMEePEXOAT B 3€JIEHbIE U 3€JIEHOBATO-CEephIe
pazHocTH. be30THOCUTENBPHO BO BCEX 30HaX B BUAE I0JIOC, HENPABUIbHBIX
MATHUCTBIX M JKWJIOOOPa3HBIX TeN BBIICISIOTCS YYacTKH IOPOJ KpacHO-
Oyporo, a B mepupepuueckux 4acTsax 3eJeHOro 1BeTa. MaKkpOoCKOMUYECKH MO-
JaBJIsitollee OOJBIIMHCTBO M3 MEPEUYHMCICHHBIX LIBETOBBIX I'AMM HM3MEHEHHBIX
MOPOJI JIMIIEHBl MEPBUYHBIX CTPYKTYPHBIX MPU3HAKOB BYJIKAHUTOB, OJHAKO
HEpeIKO B OTAENBHBIX OJIOKAaX COXPaHAIOTCS MEPBUYHBIE CTPYKTYpPHBIE OCO-
OEHHOCTHU TIOPOJI, II€ MOKHO BHJIETh, YTO THIPOTEPMAIUTH PA3BUBAIOTCA I10
TydoreHHbpIM (hanusmM (araoMepaToBbIM, TPYOO3EPHHUCTHIM, MEIKO3EPHUCTHIM
Tyam u T.1.) Kumepuka. B nepudeprueckux 30HaX pa3zBUTHS CBETIO-CEPBIX
U 3€JIEHOBATO-CEePhIX THAPOTEPMATIUTOB, NIEPBUYHAS CTPYKTYpa MOPOJ cOoXpa-
HUJIaCh B OOJIBIICH CTENEHHU. 3/1eCh MaKpOCKOIMYECKH MOYKHO BUJETh KOHTY-
PBI BBILIEIIOYEHHBIX BKPAIUIEHHUKOB IJIarMoKjas3a, KBapua, nHoraa amguodona.
Haubonee spKo peNUKTH MEPBUYHBIX CTPYKTYP MPOSIBIECHBI NMPH HATUYUU
rJIoMeponopdUpPOBLIX CPOCTKOB IJIAarMOKJIa3a, KOTOpble, OOBIUHO HAIENOo 3a-
MELIEHbl BTOPUYHBIMU MuHepanamu. [log MHKpOCKONIOM BHJIHO, YTO THAPO-
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TEPMaNUThI U3 HEHTPAIbHBIX Hanbosee 00eeHHBIX YacTel 30H, OOBIYHO OXBa-
TBIBAIOLIHX JKEPIIOBBIE (PallMH, IPEICTABICHB MOHOKBAPLIUTAMHU.

B MOHOKBapIuTOBOH 30HE, HAPSAIY C TJIABHBIMH MOPOA000Pa3yIOIIUMU
MUHEpaJlaMi — KBapleM, UMEIOIUM OObIYHO KPUNTO3EPHUCTYIO CTPYKTYPY U
HAalOMHMHAIOIIEM XaJIlleIOHOBUIHBIM KBapll, BCTPEUAIOTCS MEJIKOIMSATHUCTHIC
CKOTUIEHHs OypOBaTOro OMajia ¢ UroJoYKaMH pyTHiia. B OTAeNbHBIX ydacTKax,
PacroOKEHHBIX B BEPXHUX YACTSIX KEepPJIOBOH (parvu, MOHOKBAPIIUTHI UMEIOT
MOPUCTOE CTPOCHHE, 0OYCIOBICHHOE Pa3BUTHEM HETPaBHIIBHBIX (OpM Apy30-
BBIX MYCTOT WJIU € MYCTOT BBIMOJHEHHBIX KCEHOMOP(HBIMU 3epHAMHU CaMO-
poaHo# cepsl. [TupuT, XambKOMUPHUT U Ap Cylb(UIbl 00pa3yrOT TOHKYIO LENb B
MOHOKBApLUTAX, MPUYPOUUBASICh K TAKUM € TOHKHUM, BOJOCOBUIHBIM Tpe-
mHKaM. Hepenko arperatsl cynb(u10B IEMEHTUPYIOT OOJIOMKH TPELMHOBA-
ThIX MOHOKBApIIMTOB, BBICTHJIAas JAPY30Bble NMYCTOTHl B KBapuutax. [lo mepe
yIaJeHHs OT KEePJIOBBIX YacTell BYJIKAaHMYECKHUX IMOCTPOEK MOHOKBAPIUTHI I1O-
CTETNIEHHO CMEHSIOTCS 30HOM KBapIL-CEPULMTOBBIX TMAPOTEPMAIUTOB. Makpo-
CKOMMYECKH TpaHMIly MEXKIy HUMU IPOBECTH HEBO3MOXXHO. MUHepaibHbIE
MapareHe3uchl U TEKCTYPHO-CTPYKTYPHbIE OCOOEHHOCTH KBapPIl-CEPULIUTOBBIX
METaCOMATHUTOB OTJIMYAIOTCS OT MPEAbLAYIIEH 30HBI JIMIIL PE3KUM BO3pacTa-
HUEM POJIU MATHUCTHIX CKOTUICHUM CepULInTA.

B oTnnune oT 30HBI MOHOKBApLMTOB B KBAPI[-CEPULIUTOBBIX 30HAX POJIb
Cynb(GUIHON MHHEpaNIU3alMu BO3pacTaeT. Arperarbl Cyiab(UIOB, TIE PE3KO
MpeBAIUPYET MNHPUT, 00pa3ylOT B HUX TYCTYIO, OOBIYHO HEPAaBHOMEPHYIO,
BKpAIlJICHHOCTh, CKAaIUIMBAIOTCS B BHJE JIMH30BUJHBIX, 4acTO II0JOCYATOU
CTPYKTYpBbI, CTPYH, MPOTSHKEHHOCTHIO OT JECSTKOB CAHTHMETPOB JIO IMEPBBIX
METPOB, IpU MOIIHOCTHU 110 2-5 cM. Hambosnee yactele uepeioBaHus MOJI0CYA-
TBIX CTPYH CyNIb(UIHBIX arperatoB, OOBIYHO MPUYPOUYEHHBIX K TpaHHIIAM
KBapIl-CEPULIUTOBBIX U CEPUIMTOJMTOBBIX IOJIOC, BCTPEUAIOTCS BOJIU3U Ipa-
HUIL[ KBapll-CEPULIUTOBBIX 30H C MOHOKBapuutamu. boiee Toro, BIojb 3THX
IpaHUI] MHOIJIA BCTPEYAIOTCs HEOOJbIINE JIMH3bl MACCHUBHBIX WM pa3ieiabHO
3€pHUCTBIX CYJIb(QUAHBIX PYA, OTPAHUYEHHBIX CO CTOPOHBI KPOBJIM MOHOKBap-
IUTaMHU (C TOHKOM BKPaIJICHHOCTBIO MIUPHUTA) U CO CTOPOHBI Jiexkayero Ooka (B
KBapL-CEPULIUTOBBIX METACOMATUTAX) IMOCTEHNEHHO CMEHSIOUIMXCS MOJIOCON
YyepeoBaHusl CTPYHYaTO-TMH30BUIHBIX CKOIUIGHUH Cynb(QUAOB M KBapll-
cepuuuTonuToB. [locienHue B CBOIO ouepe/ib CMEHSIOTCS IIUPOKUM OPEOJIOM
IIPOYKUIJIKOBO-BKPAIUIEHHOTO OPYACHEHMs, C XapaKTEpHOM MeTesIbuaTo-CeTe-
BUAHOMN TEKCTypou. JleTanbHOE U3y4eHUE Pa3TMYHbIX BYJIKAaHUYECKHUX amnmnapa-
TOB, IIOJIBEPIHYTHIX THAPOTEPMATIbHO-METACOMAaTUYECKUM U3MEHEHMSIM, MTOKa-
3aJl0, 4TO MPOCTPAHCTBEHHAs OPUEHTHUPOBKA U MOPQOJIOTUSl KaK MACCHUBHBIX,
TaK U CTPYHYATBIX CKOIUICHHH CyNb(UIHBIX arperaroB BO MHOI'OM 3aBHCHUT OT
0COOCHHOCTE BHYTPEHHETO CTPOEHUS STUX amnmapaToB U XapaKTepa COOTHO-
LIEHUH BEPTUKAJIbHOW U TOPU3OHTAJIbHONW 30HAIBHOCTU MeTacoMaTuToB [1,2].
Heo0OxonuMo OTMETHTh, UTO yKa3aHHbIE CyNb(UIHbIE arperarsbl SIBISIOTCS CO-
CTaBHOW YaCTbI0O METACOMATUYECKOW KOJIOHKHM BTOPUYHBIX KBapLUTOB, NpEX-
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cTaBisis co00M Hanbosee MO3JHUE NMapareHe3UChl €IMHOTO THAPOTEPMAIbHOTO
mporiecca, 0 YeM CBUAETENbCTBYIOT (PaKThl HEOJHOKPATHBIX B3aMMHBIX IEpe-
CeUeHM U 3aMelIeHnH CyIb(QHUIHBIMU MIPOKUIKAMH arperaToB KBapll-CepHIIN-
TOBOTO COCTaBa M Ha00OPOT, a TaKXkKe HIMPOKOE Pa3BUTHE KCEHOMOP(HBIX CO-
OTHOILIEHUN MEXy HUIMU CPEIY MAaCCUBHBIX U Pa3/eNIbHO 3€PHUCTBIX PYII.

B otnuume oT BHYTpEHHUX 30H METAaCOMATHUECKOW KOJIOHKU BHEIITHSIS €€
30Ha, MPEJCTABICHHAsA B PA3IMYHON CTENEHH MPONMWINTHU3UPOBAHHBIMU CpEJl-
HEKUCIIBIMA BYJIKAHUTAMH, XapaKTEpU3yeTCs PE3KHMMU TPAHULAMH C KBapIl-
CEpUIIMTOBBIMU TUAPOTEPMATIUTAMHU U MOCTENEHHBIMU NEPEX0aMu B HEU3Me-
HEHBIE TIOPOJIBI.

BelmepaccMoTpeHHBIE BapUaHThl COOTHOIIEHUI BEPTUKAJIBHON M ropu-
30HTAJIBHON 30HAILHOCTH UMEIOT OOJIBIIOE MPAKTUYECKOE 3HAYCHUE, TPEXIe
BCETro, JUI ONpeAeseHUs YpOBHEH JIOKaTU3aluu OpyAeHeHHs, MOp(hOoIoruu 1
MacIITaboB PYAHBIX 3ajiexkei, 00 B OOJIBIIMHCTBE CIydyaeB, Kak 3T0 Oyner
MOKa3aHO HIKE, MOCIEAHNE MPOCTPAHCTBEHHO U T€HETHUYECKH CBSI3aHbl C I0-
JSIMH Pa3BUTHS BTOPUYHBIX KBAPIIUTOB.

Wrak, B mpenenax MCClIeAyeMOro pailoHa MMEIH MECTO IUIOLIa/JHble U
OKOJIOPY/IHBIE THUAPOTEPMAJIbHBIE MeTacoMaTHueckue ui3MeHeHus. Cyns 1o
accolManusM HOBOOOPa30BaHHBIX MUHEPAJIOB, OHU MPUHAAIEKAT K popMaLu-
SIM TIPOTIMJIUTOB CTAIUHM KUCIOTHOTO BBINIEIAYNBAHUS W BTOPUYHBIX KBapIIU-
TOB, XapaKTEPU3YIOIIMXCS JIMHEHHO BBITSHYTOM T'OPHU30HTAIBHOM U BEPTH-
KaJbHON 30HAJTBHOCTHIO. [ MApOTEpMAaTbHO-METACOMATHIECKUMHU W3MEHCHHSI-
MU OXBau€Hbl Pa3JIUYHbIE YYACTKHM BYJIKAHOKYIIOJBHBIX COOPYXEHHUH M KOH-
TaKThl HEKOTOPBIX OJIM3KOPACIOJIOKEHHBIX CHHXPOHHBIX CYOBYIKaHUYECKHX
oOpa3oBaHuil. 3a mpenesaMud U3MEHEHBIX MOPOJA OpPYICHEHHS HE BBISBIICHBI.
YcTranaBiIMBaeTCs CHHXPOHHOCTh METACOMATUTOB C ONPECIICHHON MUHEpaIH-
3anueil: CepHOKOMYEJaHHOE OpYJICHEHHUE COMPOBOXKAACTCS KBAPI[-CEPHIIUTO-
BEIMH W KBapI-XJIOPUTOBBIMH, a MEIHOKOJIYETAHHOE - C KBapI-CEPHUIUT-
XJIODUTOBBIMH METACOMATUYECKUMU H3MEHEHUSMH, KOTOpBIE MPEICTABISAIOT
co0OW 3BEHBSI EIMHOTO HEMPEPHIBHO-IPEPHIBUCTOTO IMOCTBYJIKAHUIECKOTO
nporecca [5]. [To-BuauMomy, UMEHHO MO 3TOW NMPUYMHE OTMEYaeTCs OOJIbIIOe
CXOJICTBO COCTaBa, TEKCTYp, BHEIIHETO OOJMKA MIEPBUYHBIX Py M 30JI0TOHOC-
HBIX METAaCOMATUTOB M PACCMATPUBAIOTCS KaK MapareHeTHYecKasi acCoLUalts.
CocTtaBHbIE YaCTH 3TOM acCOLMALMKM HAXOJATCS B 3aKOHOMEPHBIX COYETAHUSIX,
o0pa3ysl yCTOWYMBBIE aCCOLMAIIMM U MOTYT OBITh HAJCKHO WACHTU(DHUIIMPOBA-
HBI JIUIIb TPUMEHEHUEM TOYHBIX METOA0B JuarHoctuku. ClieoBaTeNbHO, 3TH
(banu MeTacoMaTHTOB C OIpPEICIIEHHOW MHUHEpanu3alueil cieayeT paccMart-
pUBaTh KakK Ba)KHbIE TOMCKOBBIEC MPU3HAKH [4-6].

KonuyecTBeHHOE COOTHOIICHUE TIABHBIX MOPOA000OPA3YIOMINX MHHEpa-
JIOB OKOJIOPYAHBIX METACOMATUTOB MO3BOJSAIOT Mpe/iaraTh CIeayIolLee pas-
BEpHYTOE 0000IIEHHOE IPYNIIOBOE HAMMEHOBAHUE PacCMaTPUBAEMbIM 00pa30-
BaHUSIM: METACOMATUTBI 30J0TO- M CyJIb(UICOAEPIKALINE KBapL-CEPULIUT-
XJIOPUT-KAOJIMHUTOBBIE. Kak ObIJIO OTMEUEHO, KOJTMUYECTBEHHbBIE COOTHOIICHUS
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MHUHEpAJIOB B HUX 3aMETHO BAPBUPYIOT, 000COOISAIOTCS Pa3HOBUAHOCTH, KOTO-
pble, KaK MpaBHiIo, OBICTPO CMEHSIOTCS ApYyT ¢ ApyroM. HekoTopsie U3 HUX, B
YaCTHOCTH MOHOMHHEpaJIbHbleé MOHOKBAPILIEBBIE U MOJMMHUHEPAJIbHBIE KBapII-
CEpULIUTOBBIE METACOMATHUTHI, MECTAMHU CJIAralOT XOPOUIO BBIIEPKAHHBIE U J10-
BOJIbHO MOITHBIE 30HKI [3,5,10]. JleTanbHOE MUKPOCKOITMYECKOE U MUHEparpa-
¢uueckoe onucaHue HauOoJee YacTO HAOIIOIAEMBIX COCTABIISIONINX 3TUX T10-
PO IPUBOIUTCS HIDKE.

Bmopuunokeapyumosvie memacomamumosl ¢ peOKUMU GKIIOYEHUAMU
Kaonuna u oounbHulm nupumom. TekcTypa MOPOAbI - MACCUBHAS, IPOXKUIIKO-
Basi: pyIbl BKpaIuIeHHasl, MPOXIIKOBUAHAS, NATHHUCTas. CTPyKTypa pyIasl —
AIIOTPUOMOP(PHO3EPHUCTAS, pEAKO runuanoMopdHo3epHucras. B ux cocrase
OTUeTJINBO TpeodmamaeT (B %): kBapi (65-85), 3atem cienyer kaomuH (5-7),
nuput (1-10), reTut-rugporetut (5-5), reMaTUT; CIOPAAMUYECKH XaJTIbKOIUPHT,
Onexnas pyna, Ky0aHUT, MarHETUT, ApCEHONMUPUT, XaTbKO3HMH, KOBEJUTHH. PocT
coJiepKaHui Cylb(UI0B COMPOBOKAAETCS U3MEHEHUEM COOTHOIIEHUH MEeXIy
KBaplLeM M INUPUTOM. 30JI0TO B PacCMaTpUBAeMbIX MaTacoMaTHTax, Kak U B
Apyrux (auusx, oXapakTepHU30BAHHBIX HHKE, UMEET TMIOTCHHYIO HPUPOY.
Copepxanwe ero B mpodax cocrasisieT ot 0,4 10 2.2 T/T u BBIIIIE.

Iloo ounoxynapom (x7,5) TeMHO-Cepblii KBapUUT COJEPKHUT MEJKHUE
BKJIIOUEHHUSI MUHepaia Oyporo 1BeTa (KaoJIlH), pacCesiHHbIE B Macce U OOMIIb-
HYIO BKpPAIUIEHHOCTh NMUPHUTA - BKPAIUIEHHUKH, MATHA, TPOXKUIKOBUIHBIE CKO-
IieHus. BeIIenstoTess [Be reHepaluy KBaplEeBbIX MPOXKHIKOB (00€ mocTpya-
HBIE, TaK KaK OTUETJIMBO ME€PECEKAIOT CKOIUICHUS MUPHUTA): 1- TEeMHBIH, 10 uep-
HOTO B MPU3aJIH0aHIOBBIX YaCTsX, KBApPIl Y- 00pa3HBIMH JIMHEHHBIME TPOKHUII-
KaMu MOLIHOCTBIO 1,5-2,0 MM mepecekaeT mund; 2- 3aMyTHEHHBIA KBapIl OT-
YEeTIUBO ceueT kBapl - 1 mox yriaom 70-90° u oTTopraeT NUpHUT K 3aib0aHgaMm.
OTMmeyaroTes criopajinyeckue MpOXKUIKU U MSATHA KAaOJIMHA; PEAKUE ITyCTOTKH
3aIMOJTHEHBI STUM MHUHEpaJoM. PymHble MUHEpaslbl NpPeICTaBICHBI MUPUTOM,
TeTUT-TUAPOTETUTOM, TEMAaTUTOM, KyOQaHUTOM. OJIEKIION pynoii u ap. Iloo
Mukpockonom - pasHozepHuctbie BkpamieHus nuputa (0,002-0,3-0,4 mwm):
KCEHOMOpP(HBIE U3bEACHHBIC, CUTOBUAHBIC, JIEHAPUTOBUAHBIE CPOCTKHU. ['pa-
HULbI TOHKOOCKOJIbYAThIE, YIIIOBATO-OKPYIJIbIE, 3aIMBYAThIE, PEAKO JIMHEHHBIE
- B IJIOXO OTPAaHEHHBIX MHAMBHIAX. Bce 3T Mopdonoruyeckue pazHOBUIHO-
CTH HaXOJATCS B OAHOM IATHUCTOM CKOIUIEHUM C KOHLIEHTpaluel muputa 10
20-30%. OTmeuaroTcs BHITAHYTHIE IPOKUIIKOBUIHBIE arperarThbl (OTTOPKEHHBIN
K 3a1b0aH/1aM MMUPUT), MECTAMU IIOJIyYMJIO Pa3BUTHE TOHKAs SMYJbCUEBHIHAS
BKPAIUIEHHOCTH («pyaHasi MbUIbY»). boiee naunomopdHbie 3epHa UMEIOT YUCTYIO
MacCHBHYIO IIOBEPXHOCTh 0€3 BKJIIOUEHHI, a KCEHOMOP(HBIE YaCcTO MEpeno-
HEHBI UMH. 3/1eCh TaKXKe, KaK U B JAPYrHX LITH(ax, GUKCHUPYIOTCS JABE MOIH-
(bukanuy MUpUTa - po30BaThs U cepas, epBas B BHJE BPOCTKOB, BKIIOYEHUN
BO BTOpOH. HekoTopele MOphl YaCTUYHO 3aMOJHEHBI MUPUTOM, HO OOJbIIAs
4acTh MycTa. ['€TUT 3aMeIaeT NUpUT B BUJE KailM U MOJHBIX IceBIOMOpP(}O3,
HMMEET HEOJHOPOAHO - MATHUCTOE, Yallle KOHLIEHTPUUECKU-30HAIbHOE, CTpOe-
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Hue. Cocrasisier okono 10% ot obmero konuuecTBa nuputa. Hapsany c He-
PYIHBIMH MHKPOBKIIFOUEHUSIMU OTMEUAIOTCS CIIOPAMYECKUE UTOJLYAThIE KPHU-
ctayuiiku rematuta (10 0, 02 MM) U eJMHUYHBIE OBaJibl KyOaHUTA. YTIIOBaThIe
n3oMeTpuuHbie 3epHa Onekioi pynsl (0.1-0.18 MM) B Macce KBapIuTa, pexe B
CPOCTKaX C MUPUTOM, KOPPOJIUPYET U 3aMmeriaet nociueauuii. [To 6nekmnoii pyne
Pa3BUT XaJIbKO3WH-KOBEJUIMHOBBIN arperatr, MECTaMu C PeIMKTaMH XaJIbKOIH-
puta. 3aMellleHue HaYuHAeTCsl OT TPAHMI] 3epEeH, YacTO 3aBEPIIasACh MOTHBIMU
niceBoMopdo3zamu. BOmu3u Onekioi pyabl MHOT/IA MOSBISIOTCS 3€PHA Xallhb-
KOIMMPHUTA aHAJIOTMYHBIX pa3MepoB. B Onekioil pyne Hepeako QUKCHUPYIOTCS
PEHUKTHI 3aMEMIEHHOTO IMHPUTA, a B XATBKOIMUPUTE - OKPYTJIbIC BKIIOYCHUS
ONeKIoi py/sl, Kak Obl coo0Ias o 6oyee paHHEeH KpUCTaIIN3alUN TOCIEIHEH.
B kpynHbIX arperatax KCEHOMOP()HOTO MHUpUTA U3pEIKa IOMANAIOTCS MHUK-
poBitoueHus Onexsoi pyast (0,004 MM) 1, BO3MOXXHO, Xanbkonuputa. C yde-
TOM JIaHHBIX TPOCMOTPEHHBIX INLIU(POB, MOXHO KOHCTATHPOBATH HATMYHC
XaJIbKOMIUPHUT-0JICKIOPYAHON aCcCOIMAINU, ¢ KOJTUYECTBEHHBIM MpeoOiagaHu-
€M TocyeIHeH, MpuypodeHHOH Kk mycTtoTkam. Conepxkanue Au 0,4-2,6-2,8 T/T
Ooree.

Iupumu3suposannvie 6mMOPUYHOKEAPUUMOGBIE MEMACOMAMUMBL C
Kaoaunom nogo0HO NMPEAbIAYIINM, MJI0OTHOTO, MACCUBHOTO CTPOCHHUS, OJHAKO,
OKpallleHbl B 00Jiee CBETJIbIE TOHA, C OEIBIMU MOJOCKaMH, MATHAMU, CTPYSIMU,
MoAYepKUBarone (QIIONAaTLHOCTh HUCXOJHOUW MOopoabl. CTPYKTypHO-MOp-
(osornueckre 0COOEHHOCTH MUHEPAJIOB aHAJIOTUYHBI PAaHEE PACCMOTPEHHBIM
MeTacoMmatuTaM. BmecTe ¢ TeM, y KBapIia 0ojiee OTYETIIMBO MPOSBICHBI YePThHI
00J10MOYHOM TIPUPOIBI (TIPU COXPAaHEHWH HOPMAIBHOTO Troracanus). O0I0MKH
JIOKAJIbHO CIIEMEHTHUPOBAHHI (B IBYX 000COOJEHHBIX ydacTKax mutida ruapo-
TEPMAJILHBIM KBapIIUTOM C OOMJIMEM OYpOBATHIX BKIIFOUCHUH W MHpPHUTA-2, KO-
TOPBIA COMPOBOXKAAETCS OOUIBHONW BKPAIUICHHOCTHIO IUIACTHHYATBHIX 3€PEH
TUNA «PYOHOW MbuiMy»). ['MIporepMalibHbIM LIEMEHT (UIIOMAATBHO O00TEKaeT
00JIOMKH KBapIIHTA.

TekcTypa MOpoabl - MaCCUBHAS, ISITHUCTAsS, ITyCTOTHAS; PY/IbI - BKpaIl-
JICHHAsI, TPOYKUIIKOBASL.

Iloo 6unoxkynapom (x7,5) 3epKanbHas MOBEPXHOCTh TUNIOTHOTO CEPOBa-
TO-0€JI0ro KBapIUTa COYETAETCS C MOPHUCTOW MAcCOM TEeMHO-KOPHYHEBATOI'O
Marepuana. B kparo mmda BHIHA TOJIOCKAa CBETJIOro, obseraromias, o0OTe-
Karoliasi TeMHbIN kBapuuT. OpyJAeHEHHE - MUPUT U TETUT - B TOHKOW BKpar-
JICHHOCTH U MEJKHUX JIMH30YKaX, MPUYPOYEHO K TEMHOMY KBAapLUTYy C MYCTO-
TaMU, K €r0 KOHTaKTaM C 00JIeraoIiell CBeTIoN MOJI0CKOU. 1100 Muxpockonom
BBIZIENICHHS TupuTa Kcenomopdroro obmuka (0.02-0.04 MM) pa3po3HEHHBIE U B
MATHAX COCEJCTBYIOT ¢ Oosiee MAHMOMOP(GHBIMU B TPOKHIKOBUIHBIX CKOILIE-
HUsX. Bbaensiorcs KpyrHble BBITSHYTBIE arperarbl, 3aMEUICHHbIE T€THTOM.
31ech Ke BCTPEeUaroTCs He3aMEIeHHBIC 3€pHA C PaIUaTbHO-TYYHCTHIMU IIa-
CTUHKaMH BKIroYeHU#. B nmsataucrom ckomtenuu (0,7-0,9 MM) oTMedaeTcst OT-
HOCHTEIFHO KpYIHOE, NPU3MATHYECKON (OpPMBI, 3€pHO apCEHONMUpPUTA
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(0,09x0,27 mm), okpykeHHOE 3-4 pe3ko KCEHOMOP(MOHBIMU WHIAUBUIAMU JICII-
JUHTUTA (BBEPXY KOPPOAMPOBAHHOE 3epHO nupuTa). CBONCTBA CleayIOIueE: a)
MPU3MATUYECKUN KPUCTAILI - LIBET OeJbli, e/Ba 3aMETHOE JIBYOTpaXXCHHE, aHH-
30TpONHA sICHAsl C LBETHBIMU d(PQPEKTaMU B KENTOBATBHIX, CEPOBATHIX TOHAX
(HMKOJIM 4yTh pacKpeuieHsl, + U -), OTpaxaTeabHas CIIOCOOHOCTh U TBEPJOCTh
OJIM3KYU K MHPUTOBOM; 0) KCeHOMOP(HBIC 3e€pHA - IIBET- OBl ¢ royOOBaTHIM
OTTEHKOM, YyTh TEMHEE apCEHONMPUTA, IBYOTPAKEHUE SICHEE, a AaHU30TPOIHS
CHJIbHEE apCEHOMUPUTA, IIBETHBIE YPPEKTH KOHTPACTHEH U sIpUe — HKEITOBATO
PO30BBIi - 10 ToJy00ro, oTpaxareiabHas CIOCOOHOCTh M TBEPAOCTb OJIM3KU K
nuputoBoil. TpaBnenne HNO;3; B Teuenun 3-4 MUH. IPUBENIO K 0Opa30BaAHUIO
CHHEH HpHM3MPYIOLIEH IUIEHKH; BEPOSTHO - JIEJUIMHIUT. B apyrom 3epHe
(0,08x0,16 Mmm) HaOIIOgAETCA KOHTAKT C MUPUTOM, KOTOPBIH CBHIETENLCTBYET
0 KOppo3uHu apceHonuputa. ['eTut npeoliagaer HaJl MUPUTOM, B TICEBIOMOP-
¢do3ax HacienyeT ero (GopMbl, 3aMOTHSISI OJHOPOHBIM MIIH TOHKOITOJIOCYATHIM
arperatoM. OpyneHeHHe NPUYpPOYEHO K MACCHUBHBIM YYacTKaM KBapIMTa, B
€IMHUYHBIX CIIydasX KCEHOMOP(HBIE 3€pHa NMHUPUTAa OTMEYAIOTCS B TOpaXx.
Berpeueno yrinosatoe 3epHo (0,07x0,09 MM) XanbKonupHUTa ¢ TOHKOW KaiiMoi
XaJIbKO3MH- KOBEJUTMHA U JiBa Menkux 3epHa (0,018 mm) mocneanero. B enu-
HUYHBIX CIIy4asX XaJIbKOMMPUT BcTpedaercss B Buie BKiatodeHHi 0,004 MM B
NUpuTe, pexe-0aexias pya.

30JI0TOHOCHBI METacOMAaTUT COOTBETCTBYET II0 COCTaBY KBapll-
CEpULIUTOBBIM BTOPUYHBIM KBapLUTaM C THUIIMYHO MPOSIBICHHON auIOTpH-
MOP(hHO3EpHUCTON U TUIUIMOMOP(HHO3EPHUCTON CTPYKTYpaMH, C pacCcessHHbI-
Mu Menakumu (00br9HO 10 0.02-0.04 MM) KpucTaulaMu MUPUTA U CPOCTKAMU
xanpkonupurta. Coneprxanue 3010ta cocraniuseT 0,4-2,4 r/T 1 BblLIe.

Memacomamumul 3010mo - u cyavhpuocodepircaujue Keapy-Kaoau-
Hogble (N0 OCHOBHOU Macce AHOE3UMOBHIX, AHOE3UOAUUMOBHIX NOPPHUPUM 08
Kumepuoxyca). TekcTypa nopojasl - MACCUBHAs, TOPUCTAsA; PyAbl - MAaCCUBHAa,
MSATHUCTAS!, IPOXKHUIIKOBAs], PETUKTOBO-MHUKposInTOBasi. CTPYKTypa pyabl — ai-
JTOTPUOMOPPHO3EPHHUCTASL.

Iloo bunokynsapom (x7,5) - KBaplL-KaOJMHOBBIE METACOMATHUTHI IIe-
MeIbHO CEpOBAaTO-0€]0ro IBETa, COJEp)KaT HENMpaBWIbHON (OpMbI TSTHA,
MIPOXKUIIKH MOJIYIIPO3pavyHOro kBapua. K nocieaHuM TIroTeroT CKOIUIEHUS MU-
puta B popme Tonkux (0,5-1,0 MM) mpokmIKOB U TsATeH. B npyrom ciyuae,
METacoOMaTUThl UMEIOT 0oJiee TEMHbIE OTTEHKH U 3/1€Ch IMIPOCMATPUBAIOTCS Pe-
JIMKTBl MUKPOJINTOBOM CTPYKTYpPBI - PABHOMEPHO3EPHUCTOH arperar Wri, cpo-
CTKOB MHKPOJIUTOB, HHOT/Ia JICHAPUTOBBIX CKOIUICHHIA; pazMep HHAuBHI0B 0, 1
-0,3 mmM. Ilo nenTpy mmuda mMpoxXoauT MOJIOCKA MUPUHON 1-2 MM, OTACISIO-
as KaoJIMHOBYIO YacTh OT «MHKPOJHUTOBOI», CXOXasi C (IIIOUJATBHOCTBIO.
BeposiTHO, CyIeCTBEHHO KAOJIMHOBBIM Yy4aCTOK COOTBETCTBYET MOJIEBOLLIIATO-
BOM 4aCTH MCXOJHOM IOPOJbI, a KBapL] 3aMECTUJI CTEKJIO OCHOBHOM Macchl. B
TPEThEM CIy4ae, METACOMATUThI KBApI-KaOJIMHOBBIE KEJITOBATO-KOPUUHEBOIO
L[BETa COJEPKAT CBETJIbIC MATHA OKPYIJION (OPMBI TUAMETPOM 2-3 MM - TICEB-
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ToMOpP(O3bl KAOJIWHA IO MOJIEBOMINATOBEIM ceponuTtam. Kaonun xentoBarto-
ro OTTEHKA MOAKPALIEH THAPOOKHUCIAMU JKeJe3a.

1100 mukpockonom Ha GOHE MATHUCTO-UTOJILYATOTO arperaTa KaoJauHa
M KBapIHTa BBIJCISAIOTCS BKPAIUICHUS KCEHOMOP(HOTO MUPHUTA pPa3sMEpoOM
0,018-0,09 MM, gacTo ¢ KaliMOW KOJUTOMOP(HOTO TETHUTA.

Memacomamumol 0K6apUOEAHHBLIX JTUMOBUMPOKIACHIUYECKUX MY-
¢oe (anoezumoesnvix, anoezudayumosvix nopgupumos kKumepuodca). Tex-
CTypa Mopoibl - 00JIOMOYHAs, OpeKYHEBHIHAS; PYABl - 00JIOMOYHAs, BKparl-
nerHast. CTpyKTypa py/ibl aluIOTpUOMOP(HHO3EPHHUCTAS.

Iloo 6unokynapom (x7,5) MeTacOMaTUTHI MPEICTABIEHBI yTIOBaThIMH,
peke OKpPYTIbIMU 0OJIOMKaMU BYJIKaHUTOB (pazmepom ot 1 1o 10 Mm) paznuu-
HBIX OTTEHKOB JKEJITOBAaTO CEPOro TOHA, CKPEIUIEHHbIE 00Jiee TEMHBIM KOpHY-
HEBaThIM KPUITO3EPHUCTHIM, C OOMIIBHBIMHU BKJIIOUCHHSIMH THIIA >KEJIe3HOU
CIIIOJIKH, LIEMEHTOM, C COOTHOIIIEHHEM 00J0MKH-1IeMeHT 0KoJio 70:30%. Koe-
r7ie B MOPOJAE MPOCMATPUBAETCS COPTHPOBAHHOCTH MO pa3Mepy OOJIOMOYHBIX
ygactull. [lupura oxono 5-7%, B nemente ero kpymusie (0.1-0.5 mm) Bkparuie-
HUs, BEPOSITHO, MOJIOKE TOHKUX BbIeNeHuil B o01oMkax. Haubonee kpymnHbie
00JIOMKH BOCKOBO-CEPOro, O€JI0BaTOro I[BETa MPHUHAJJIEKAT CPeIHE-KUCIbIM
aH/IE3UTOBBIM, aHJE3UAAIMTOBLIM MOp(HUpPUTAM, KBapIEBbIM, KBapIl-MOJIEBO-
IITIATOBBIM TOPQUPHTAM C XOPOIIO BBIICISIFOIIMMCS TIPO3PAYHBIM KBapII-
BKPAIUJICHHUKOM, COCTABJISIOIINM TMOAABISIONIEe OONBIIMHCTBO - 0KOIO 80%.
B naubonee packprcTaain3oBaHHBIX 00JIOMKaxX 3aMeTHA IPaHyJIALUs - 3€pHU-
CTBIH, caxapuCThIii 001K rpaHobnacToBoro arperara. Ocranbhbie 20% mpu-
XOJIUTCS Ha 3€JIeHble, TEMHO-3€JIeHbIe 00JIOMKH 0€e3 KBaplia, KOTOpbIE, BEPOSIT-
HO, TPUHAAJICKAT XJIOPUTHUIUPOBAHHBIM AaHAE3UTOBBIM TOPHUPHUTAM MU HX
crexiny. OpyneHeHue MpeAcTaBIeHO PEeIKOW BKPAIUIEHHOCTBbIO FeTUTa C e1U-
HUYHBIMU pEIUKTaMu nupuTa B nemente tyda (0,1-0,5 MM) u ToHKOH BKpar-
JICHHOCTH B €IMHUYHBIX 00JIOMKaX KUCIIBIX BYJKAHUTOB.

1100 muxpockonom xceHoMopdHbIE YKpyNHEHHbIe 3epHa nupuTta (0,07-
0,09 MmM) 00pa3yroT T'YCTYIO BKPAaIICHHOCTh, HEPEJIKO PACIIOJIOKEHBI B ITyC-
TOTKaX C YAaCTHUYHBIM 3aroyiHeHHeM mnocieqHux. C OUpUTOM accCoLUUpyeT
Osexas pyda B BUJE M30JMPOBAHHON BKPAIUIEHHOCTH YIJIOBATBIX 3€PEH pas3-
mepom 0,07-0,18 mm. B onHOM 3epHE 3apUKCUPOBAHBI PEIUKTHI 3aMEIIEHHOT0
nuputa pazmepom 0,03 mm. UarnomopdHbie riceBn1oMop¢o3bl TETUTA IO MUPH-
Ty- KBaJpaThl, MPSIMOYTOJIHHUKH, MHOTOYTOJILHUKH B Cpe3ax - MPUYPOYCHBI, B
ocHoBHOM, K 1ieMeHTy (0,09-0,2 mm). Menee kpynubie 3epHa reruta (0.008-
0.016 MM) 00pa3yroT BKparieHHsI B KBapIUTAX MO KUCIBIM 00JIOMKaM, 10CTH-
rast 3-5% HachlmeHHOCTH. Peko 00I0MKHU coflep)KaT OJMH MarHeTUT, HHOTAA
¢ peweTkoi miabMeHuTa. CoaepkaHue 3070Ta B 0XapaKTEPU30BAaHHBIX MeETa-
coMaTUTaxX yCTaHOBJICHBI B konmyecTBe 0,6-2,6-2,8 /T, MHOT/1a HECKOJIBKO T/T.
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3akiao4enue

Py,I[BI N OKOJIOPYAHO M3MCHCHHBIC ITOPOABI B ITPOCTPAHCTBE U BO BPEMCHU
B3aMMOCBSI3aHbI U SBJISIIOTCS MIPOAYKTAMH €IMHOI0 MUHEPanoo0pa30BaTeIbHO-
ro npouecca [11]. Xapakrep npocTpaHCTBEHHOTO pa3MeILeHUsI HU3KOTeMIIepa-
TYpHBIX (aluii BTOPUYHBIX KBapLUTOB, aCCOLMALMN MHUHEPAoB (Cylb(uIb,
TeMaTHUT, 30JI0TO, TEJUTYpPHIIbI), OTCYTCTBUE CTPYKTYp pacmaza TBEpAbIX pac-
TBOPOB, MaJIOXKEJIE3UCTOCTh C(hajIepuTOB U Pe3yiIbTaThl FTOMOTE€HU3AMU I'a30-
BO-XKHUJIKMX BKJIIOUEHHH, BO3pACT OPYJACHEHHUS M €ro CBs3b C CyOBYyJIKaHUYE-
CKUMH 00pa30BaHUSMHU MO3BOJIUIO OOOCHOBATH CXEMY HEMPEPHIBHOTO U I10-
CJIEZIOBATENIFHOTO PAa3BUTHSI METACOMAaTHUYECKHUX W PYA000pa30BaTENbHBIX
nporeccoB. PynoobpazoBaHue MPOMCXOIWIO B YCIOBUSAX HU3KUX U CPEAHUX
JABJICHUI U CPEAHETEMIIEPATYPHBIX YCIOBHsX. Bee TUIBI py1 B BEPTUKAIBHOM
paspes3e CONPOBOXKIAKOTCS KBapL-CEPULMT-XJIOPUT-KAOJUHOBBIMU MeTacoMa-
TUTaMH, B KOTOPBIX BCPTUKAJIbHAs 30HAJIBHOCTbH Ha6J'IIOI[aeTC$I HC Ha YpPOBHC
¢anuii, a Ha ypOBHE paclpeieleHus: TAIOMOP(HBIX MUHEpaioB. B yactHoCcTH,
CHH3Y BBCPX KBapl CMCHACTCA KBapIIeHO)IO6HI)IM XaJanueaoHoOM, K KOTOPOMY B
Ha/IpYJHBIX YPOBHSX MPUOABISAETCA KAOJIUHUT, CEPULIUT, XJIOPHUT.
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TULALLAR YATA(}INH}_J TOMSILINDO QIZIL-SULFIiD FiLigLasMasiNiN
LOKALLASMASI VO TOROM®O KVARSITLORIN ZONALLIGI HAQQINDA
(KiCiK QAFQAZ, AZORBAYCAN)

N.N.ISMAYILOVA
XULASO
Tilallar yatagmin filizotrafi metasomatitlorin formalagmasi mosalolorine baxilmisdir.
Malum olmusdur ki, filiz ilo hidrotermal doyismonin moahsulu slagslidir. Onlar zaman asiminda
bir-birini izloyir, hamin miihitds bir-birlorinin istiina golir vo filizlosma ilo slageli tdroma
kvarsitlorin zonal sirasinda formalasir.
Acar sozlar: tdromo kvarsitlor, monokvarsitlor, kvars-serisit metasomatitlori, propi-

litlor, mineralizasiya, qizil, sulfidlor.

TO THE QUESTION OF THE SECONDARY QUARTZITES
AND THE LOCALIZATION OF GOLD-SULFIDE DEPOSITS ON THE EXAMPLE
OF THE TULALLAR'’S FIELD (LESSER CAUCASUS, AZERBAIJAN)

N.N.ISMAYILOVA
SUMMARY
The issues of formation of near-ore metasomatites of the Tulallar deposit are
considered. It was revealed that ores and products of hydrothermal alteration are interrelated.
Following each other in time, they overlap each other in space, forming a zonal series of

secondary quartzite metasomatites, with which mineralization is associated.

Key words: secondary quartzites, monoquartzites, quartz-sericite metasomatites,
propylites, mineralization, gold, sulfides.
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Maqalada Elbokdas yatagimin geoloji-geokimyavi xiisusiyyatlari saciyyalondirilmisdir.
Yataqda mis-polimetal filiz kiitlaolarinin struktur-morfoloji xiisusiyyatlori oyronilorak alt filiz
linzast ilo tomsil olunmus ii¢ filiz intervali miiayyon edilmisdir. Korrelyasiya analizi naticalori
tizra elementlor arasindaki six alagalorin (Pb—Zn—Cu—A4u—Ag) sulfid paragenezisli mineral-
larla (qalenit, sfalerit, pirit, xalkopirit) bagl olmasi gostorilmisdir. Mis-polimetal filizlaog-
masinin miixtalif saviyyalorinda asas va yanagsi elementlorin toyin olunmasmin statistik tohlili
apardmis, Cu va Pb-un mis-polimetal filizlogmasinin baslica filiz komponentlari olmast
miiayYyan olunmusdur.

Acar sozlor: Elbokdas, mis-polimetal, geoloji-geokimyovi, osas komponentlor,
korrelyasiya.

Yatagin geoloji-struktur xiisusiyyatlari. Yataq struktur cohotco Dagkoson
sinklinorisinin conub-qorb qurtaracagina uygunlasaraq, bir torafdon Dagkason
vo Touragacay sinklinorilorinin, diger torofdon ise Murovdag vo Agdam
antiklinorilorinin qovusma zonasinda, Elbokdas daginin (2190 m) simal-sorq
yamacinda Comillibulag-Qizilarxa¢ sahasindon 10-12 km conub-qorbdo yer-
lagir. O, Murovdag filiz qovsaginin conub-sorq cinahinada filizlosmoaya qodorki
yarimholqgavi enino qirilma ilo nozarst olunur [2]. Yataq sahosi osason iist
yuranin tufqumdaslari, tufbrekciyalar, tufqravellitlor, tufkonqlomeratlar vo s.
vulkonomikt siixurlart ilo miirokkoblogmis rifogen ohongdaglari ilo tomsil
olunmusdur.

Magmatik silixurlardan yataq sahosinin geoloji kesilisinde kimmericin
bazalth porfirtlori istirak edir [1,4]. Siixurlarin timimi yatimi conub-qorbdon
simal-garqo dogrudur, yatimi 10-15° - don 20-30° —ya qadar simal-qorbadir.

Pargalanma strukturlar1 arasinda yataq daxilindo adoton, atilma tip
parcalanmalar {istlinliik toskil edir. Onlar iridlgiilii ikisi simal-qorb istigamotdo
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30-40° bucaq altinda Murovdag ustogolmoasino paralel olaraq Elbokdas yaylasi
boyunca 3-3,5 km masafodo izlonilir. Bu qirilmalar Elbokdas sinklinorisine
pillovari blok qurulusu verir. Burada Touragagay sinklinorisi simaldan Murov-
dag ustogolmosilo, Agdam antiklinorisi yuxarida qeyd olunan yarimhalqavi
qirilmast ilo vo Murovdag antiklinorisi iso Murovdag — Zod enina qirilmasi ilo
hiidiidlanir [2, 5,12].

Mis-polimetal filizlosmosi asason regional atilma-iistogolmo tip parca-
lanma zonalarinda, bu zoanlarin meridionala yaxin qirilmalarla kosismo inter-
valinda yatirlar. Burada osas filiznozarotedici elementlar ikinci tortibli atilmalar
va atilib-listogolmolor hesab olunurlar.

Yataq daxilinde vulkanomik siixur horizontunda layarasi six cat sis-
temlori boyunca yarimholqovi qirilmalarla nozarst olunan damarcig-yuva-moh-
tovi kvars-karbonat-dolomit-polimetal filizlosmasi inkisaf tapmisdir. Mis-po-
limetal filizlosmasi asason damarciq vo mdohtovi damarciq tiplo tomsil olun-
musdur vo vulkanogen amologalmalarlo ndvbalogon kimmeric yash ohongdasi
qatina uygunlagmigdir. Biitiin ohongdasi qatinin biitiin qalinlig1 boyunca filiz
minerallagmasinin paylanmasi geyri-barabordir. Bels ki, misin miqdar1 0,1-1,0-
dan 15-20% (orta hesabla 1,8%) arasinda doyisir. Mislo yanasi filizlordo qur-
gusun (0.05-0,1 %, bozon 4,1-% 5,0%-2 godor), sink (0,01-1,58%-0 qoador) vo
giimiis (0,1-2,0 g/t, bazon 5,0-9,0 g/t-a godor) istirak edir. Bir sira sinaqglarda 0,
001-0,084% bor agkar olunmusdur [2,7,8].

Endogen minerallasmanin asagi hoddi shongdaslarini orton qara porfi-
ritlorda va tufbrekg¢iyalarda miioyyan olunmusdur. Bu siixurlarda misin miqdari
0,2%-don qurgusunun miqdart is9 0,57%-don yuxar1 qalxmir. Stratiform xii-
susiyyatli (stratifikasiyalagsmis) filizli horizontunun ayri-ayr intervallar1 zongin
filiz konsentrasiyasi ilo xarakterizo olunaraq, sothds 1-20 m-don 60-120 m-9
gador galinligda 7 km-9 yaxin masafods izlonilir. Filizli horizontun asas mine-
rallar1 xalkozin, bornit, xalkopirit, pirit, bazon iso galenit vo sfalerit hesab olu-
nurlar [6,12].

Filiz kiitlalarinin struktur-morfoloji xiisusiyyatlari. Umumilkido, Elbok-
das mis-polimetal yatagi daxilinde ii¢ filiz intervali miioyyon olunmusdur.
Bunlardan birinci interval 6ziindo dord filiz linzasini, ikinci isa iki filiz lin-
zasin1 oks etdirir.

I-filiz intervali -yatagin simal-qorb cinahinda yerlosmisdir vo 5-10 m-don
40-50 m-95 gadoar qalinliginda 400 m-o qoador mosafods izlonilir. Bu intervaldaki
filiz linzalarinin parametrlori asagidaki kimidir:

Linza Ne [-uzunlugu 300 m-5 qodor, qalinligi iss 1-3 m-don 5-10 m-9 qo-
dordir. Burada Cu-un miqdar1 0,10-1,0-dan 3,0-9,65%-5 goador, Pb-un miqdari
0,05-0,5% -don 1,0-3,0%-0 qodor doyisir, Zn-in miqdart iss 0,01-0,10% toskil
edir.

Linza Ne 2- uzunlugu 100 m-o godar, qalinlig1 iss 3-6 m-dir. Bir-birinden
50 m arali mosafods olmagla 2 kosim tizra dyronilmisdir. Cu-un miqdar1 0,13-
0,36 % (orta hesabla 0,25%), Pb-un miqdar1 0,05%, Zn-in miqdar1 isa 0,01%
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toskil edir.

Linza Ne3- uzunlugu toxminon 50 m-o qodor, qalinligi iso orta hesabla 8
m-dir. Sothds bir kosim {izro Gyronilmisdir. Cu-un miqdar1 0,20-1,21% (orta
hesabla 0,57%) Pb-un miqdari 0,05-0,06%, Zn-in miqdari iso 0,01-0,03% toskil
edir.

Linza Ne 4- uzunlugu digor linzalara nisbaton kigikdir vo 20 m toskil edir.
Maksimum qalinlig1 2 m-dir. Cu-un miqdar1 0,28%, Pb-un miqdar1 0,05%, Zn-
in miqdar1 0,02% toskil edir.

lI-filiz intervali-birinci filiz intervalinda 400 m konarda, filizli hori-
zontun conub-qorbindos yerlogir. Burada iki filiz linzasi sorhadlondirilmisdir.

Linza Nel- uzunlugu 80 m-o yaxindir, qalinligt ise 5-15 m intervalinda
doyisir. Bir-birindon 40 m aralida iki kosim iizra dyronilmisdir. Cu-un miqdari
0,10-0,46% (orta hesabla 0,36%), Pb-un miqdar1 0,05-0,50%, bazi intervallarda
2,0-4,50%, Zn-in migdar1 0,05-0,10%, bazan iss 0,27% toskil edir.

Linza Ne2- uzunlugu 90 m-o yaxindir, qalinligt 4-10 m arasinda doyisir
va bir-birindon 40 m arali mosafods iki kosim {izro dyronilmisdir. Cu-un mig-
dar1 0,10-0,80% (orta hesabla 0,36%), bozon 1,0-1,85% (orta hesabla 0,40%)
Pb-un miqdar1 0,05-0,10%, boazi intervallarda 1,0-2,50%, Zn-in miqdar1 iso
0,01-0,11%, toskil edir.

11-filiz intervali - filizli horizontdan conub-qarbds yerlasir va ikinci filiz
intervalindan 300 m aralida yerlosir. Burada uzunlugu 70 m-9 qoader, qalinlig
1s910m olan bir filiz linzas1 miisyyan olunmusdur. Burada Cu-un miqdar1 0,17-
0,99% (orta hesabla 0,33%), Pb-un miqdar1 0,05%. Zn-in miqdar1 iss 0,01-
0,02% toskil edir. Qeyd etmok lazimdir ki, biitiin filiz linzalar1 asason layarasi
ozilma zonas1 boyunca brek¢yalasmis shongdaglarina uygunlagmisdir.

Elbokdas yatagi mis-polimetal filizlorinin torkibinds osas-bornit, xalkozin
va qalenit, ikinci doracali- pirit, sfalerit, bazon tennantit, tetraedrit, markazit vo
rutil, damar-kvars, kalsit, barit vo xlorit, hiprgen-liminot, malaxit, azurit,
kuprit, kovellin, xalkozin vo anqlezit minerallar1 istirak edir. Filizomalogolmo
prosesi iki morhalads bas vermisdir: mis vo qurgusun-sink [6,12].

Geokimyavi oreollarin ayrilmasi {iglin kesilis {izro buruq quyular kern-
lorindo vo yeraltt dag qazmalarinda litokimyovi sinaqlasdirilmas filiz ortafi
stixurlarin va filizlorin litokimyavi sinaqlasdirilmasi hoyata kesirilmisdir. Noti-
codo intensiv doyisilmis otraf slixurlar daxilinds, xlisuson do polimetal filiz
kiitlalori yaxiliginda Pb, Zn, Au vo Ag elementlorinden ibarat ilkin geokim-
yovi oreollar miioyyon olunmusdur.

Yatagin geokimyavi xiisusiyyatlari. Mis-polimetal filizlosmasindo baslica
filiz komponentlorinin paylanma xiisusiyyatlorini miioyyonlosdirmok {iciin
qazma quyularindan vo saquli yerilistii dag qazmalarindan gotiiriilmiis siravi
sinaqglarda Cu, Pb, Zn, Au vo Ag-un vo qrup sinaglarindan osas vo yanasi kom-
ponentlorin analiz naticolorindon istifads olunmusdur. ©Osas, nacib vo diger
misayiotedici elementlorin paylanma xiisusiyyatlorinin dyronilmasi {i¢iin
analtik molumatlarin riyazi statistik islonilmosi hoyata kegirilmisdir (cod.l).
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Baslica filiz komponentlorinin stastistik xlisusiyyatlori asasinda mis-polimetal
filizlogsmasinin geokimyavi sociyyasine aydinliq gatirilmis vo ndqtavi asililiq
diagramlar tortib olunmusdur (sok.1).

Cadval 1
Elbakdas mis-polimetal yatag filizlorindo
kimyavi elementlarin orta migdar
Elementlor 7n,% Pb, % Cu, % Au, g/t Ag, q/t
Sinaqglarin
Ne-si

1184 0,01 0,05 0,13 0,001 4,4
1185 0,01 0,05 0,03 0,001 0,5
1186 0,04 0/06 0,03 0,001 0,4
1187 0,02 0,07 0,04 0,08 2,0
1188 0,01 0,04 0,02 0,002 2,8
1189 0,03 0,04 0,01 0,002 -

1221 0,01 0,03 0,01 0,001 2,2
1222 0,02 0,07 0,01 0,001 -

1223 0,02 0,07 0,01 0,01 -

1224 0,01 0,05 0,01 0,02 34
1225 0,01 0,06 0,01 0,02 2,2
1226 0,03 0,04 0,02 0,01 -

1227 0,03 0,07 0,06 0,001 -

1228 0,05 0,04 0,07 0,003 -

1229 0,06 0,05 0,06 0,002 5,4
1230 0,02 0,05 0,05 0,02 5,6
1231 0,05 0,08 0,04 0,02 7.4
1234 0,03 0,06 0,04 0,02 2,8
1235 0,05 0,07 0,04 0,03 2.4
1177 0,03 0,06 0,01 - -

1178 0,01 0,03 - 0,001 6,0
1179 0,01 0,08 0,01 0,001 38
1180 0,05 0,08 0,03 0,001 0,4
1181 0,04 0,01 0,01 0,001 -

41182 0,01 0,01 0,01 0,001 6,2
1183 0,01 0,07 0,03 0,002 3,8
1270 0,02 0,05 0,02 0,001 0,4
1271 0,01 0,05 0,03 0,002 -

1272 0,02 0,06 - 0,001 6,2
1273 0,01 0,07 0,05 0,01 4.4
1274 0,01 0,04 0,02 0,02 0,9
1275 0,03 0,01 0,01 0,01 4,6
1276 0,02 0,03 0,03 0,001 34
1277 0,04 0,03 0,02 0,01 5,6
1278 0,06 0,02 0,01 0,01 4,2
1279 0,05 0,02 0,03 0,02 5,0
1180 0,01 0,03 0,04 0,001 2,6
1281 0,04 0,07 0,01 0,01 3,6
1182 0,02 0,02 0,01 0.01 5,8
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Sok. 1. Mis-polimetal filizlarinin baslica filiz elementlari arasinda ndqtavi asililiq qrafiklori.
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Biitiin se¢imlor {igiin clit korelyasiya matrisas1i hesablanmisdir. Bu
zaman osas filiz komponentlorinin (Cu, Pb, Zn, Au, Ag) miqdarindan istifado
edilmisdir. Har bir se¢im {li¢iin ndqtovi asililiq diagramlart qurulmusdur (sok.2).
Aparilmig aragdirmanin statistik tohlilino asason qeyd etmok olar ki, biitiin
niimunalorin heterogenliyi birmonali sokildo oks olunur. Verilmis niimunalor
iiclin korrelyasiya analizi gostorir ki, elementlor assosiasiyalarinin vo ele-
mentlor arasinda daha six oslagolorin izlonilmasi miimkiindiir: Pb—Zn—Cu—Au—
Ag. Bu zaman element assosiasiyalar1 arasindaki korrelyasiya omsali 0,7-don
¢oxdur. Masalon, Cu —Zn (0,515), Cu — Pb (0,971), Pb — Zn (0,717), Au — Zn
(0,887) vo digor elementlor arasindaki miisbot olago ilo izah etmok olar ki,
qurgusun vo sinkin osas assosiasiyalar1 sulfidlorlo (qalenit, sfalerit, pirit, xal-
kopirit) tomsil olunmusdur [7,13].

Cadval 2
Ilkin sulfid filizlorinds kimyavi elementlor arasinda korrelyasiya matrisasi
(R-0,5%)
Elementlor Zn Pb Cu Au
Pb 0,051
Cu 0,029 -0,003
Au - 0,011 - 0,025 - 0,025
Ag -0,236 0,217 -0,056 0,017

Cadvaldon goriindiiyii kimi Pb-Zn (r = 0,051), Cu-Zn (r = 0,029), Ag-
Pb (r=0,217) va Ag-Au (1=0,017) arasinda miisbat korrelyasiya saviyasi, Cu —
Pb (r = - 0,003), Au-Zn (r = - 0,011), Au-Pb-Cu (r = - 0,125), Ag-Zn (r = -
0,236) vo Ag-Pb (r = - 0,056) arsinda iso monfi korrelyasiya soviyyasi miioy-
yon edilmisdir.

Yuxarida gostorilon statistik tisullarin, demak olar ki, hamisi alds edil-
mis naticalorin interpretasiyas: liclin eyni sxemlo hoyata kegirilmisdir. Bunu
dendrogram niimunesinde do gérmok miimkiindiir. Klaster analizinin dendo-
graminda (sok.2) elementlor iki qrup omals gotirir: Zn-Au-Cu vo Ag-Pb.
Elbokdas yataginda miixtalif soviyyslords osas vo yanasi elementlorin toyin
olunmasinin ststistik islonilmo noticalorinin tohlili gostorir ki, Cu vo Pb mis-
polimetal filizlogsmasinin asas komponentlori hesab olunur. Hoyata kecirilmis
klastr analizini diizgiin interpretasiyasi liclin sinaq noqtalari otrafindaki geoloji
voziyyeti tohlil etmok daha ohomiyyetli hesab olunur. Masalon, miiayyan si-
naqlarin yeri mis-polimetal filizi kiitlosino yaxin, onun simal-qorbinds ov-
xalanmig ¢Okiintiilor altinda yerlosirso, bunlar boyiik ehtimalla sulfid filizloridir
[8,12].
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Sok. 2. Osas komponentlorin klaster analizinin dendoqrami

Geokimyovi molumatlarin statistik analizindon basqa kosilis xotti bo-
yunca geokimyavi profilloro uygun olaraq kimyavi elementlorin miqdarinin
mokanca paylanmasi qrafiklori qurulmusdur (sok. 3).
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Yeni vo ovvolki molumatlardan istifado edorok qurulmus qrafiklorin
miigayisasi aparilarkon miioyyon olunmusdur ki, yataq daxilindo filiz linzasinin
biitiin markozi vo gorb hissasi Cu, Pb vo Zn-in tok bir miisbat anomaliyasi ilo
ohato olunmusdur. Amma quyu molumatlariin interpretasiyasindan sonra,
geokimyovi sahonin strukturu ohomiyyatli dorocods forqli miisahido olun-
musdur. Belo ki, vahid struktura bir-birini lateral lizro kontrast ovoz edon ii¢
yerli lokal (minimum 15-30 m diametrindo) minimum vo maksimuma bdliin-
miisdiir.

Molumatlarin geokimyavi analizinin hortorofli tohliline osasen, EI-
bokdas yataginda mis-polimetal filizi laylarinin geoloji-geokimyovi xiisusiy-
yatlori haqqinda asagidaki fikirlori irali siirmok olar. Burada filiz interval-
larinda mis-pirit-sink filizlosmasindon qurgusun-sink filizlosmasino qodor
dayisen torkibde 3 filiz soviyyasini ohato edon bir doyisiklik miisahids olunur.
Biitoliikdo, har ii¢ filizlosmo soviyyasi yataq sahosinin yalniz 10% -do mii-
sahido olunur va diger yerlordos ya iki filizlosma soviyyasi, ya da imumiyyatlo,
bir filizlosma soviyyosi miisahido olunur [ 13].

Yuxarida gostorilonlora asason belo naticoye golmok olar ki, Elbokdas
yatagt daxilindo 3 filizlosmo soviyyosi tozahiir edir: 1) asag1 soviyyado sink-
mis filizlogmosi; 2) orta soviyyods mis-qurgusun-sink filizlogmosi; 3) {ist saviy-
yada isa qurgusun-sink (sink-qurgusun) filizlogsmasi.

Natica:

1. Mis-polimetal filizlosmosi osason damarciq vo mohtovi damarciq tiplo
tomsil olunmusdur vo vulkanogen amalogolmolorlo ndvboloson kimmeric
yasl ohongdasi qatina uygunlasmisdir.

2. Yataqda mis-polimetal filiz kiitlolorinin struktur-morfoloji xiisusiyyatlori
alt1 filiz linzasi ilo tomsil olunmus ii¢ filiz intervali ilo tomsil olunmusdur.

3. Yatagimn miixtolif saviyyalorinde osas vo yanasi elementlorin toyin olun-
masinin ststistik tohlili gostorir ki, Cu vo Pb mis-polimetal filizlogmasinin
osas komponentloridir.

4. Elementlor arasinda miisbat alagoe qurgusun va sinkin osas asosiasiyalarinin
sulfidlorls (qalenit, sfalerit, pirit, xalkopirit) tomsil olunmasini gostarir.

5. Filiz intervallar1 lizro mis-pirit-sink filizlosmosindon qurgusun-sink filiz-
losmasine qodor doyison torkibde 3 filiz soviyyasini ohato edon bir doyi-
siklik miisahido olunur: 1-asag1 soviyyads sink-mis filizlosmasi; 2- orta so-
viyyado mis-qurgusun-sink filizlosmasi; 3-iist soviyyade qurgusun-sink
(sink-qurgusun) filizlosmaosi.
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TFEOJIOT O-TEOXUMHWYECKHUE OCOBEHHOCTHA
SJIBBEKJAIICKOI'O MEJHO-TIOJIUMETAJIJIMYECKOI'O MECTOPOXKJIEHHUA

M.U.MAHCYPOB, A.N.XACAEB, B.I ' KAJTAHIAPOB, AM.UCMANJIOBA,
KA. JAJAIIOBA, AI'MAMEJ/IOBA, P.A.INAMHUEB, T AAMAMEJIOBA,
X.I'.I'VIMEBA

PE3IOME

B crarbe oxapakTepH30BaHBI I'€0JIOTO-TEOXUMHIECKHE OCOOCHHOCTH DIIbOCKAAIICKOTO
MECTOPOXKICHUS.  M3ydeHBl  CTPYKTYpHO-MOP(OJIOTHYECKHE  OCOOCHHOCTH  MEIHO-
MOJUMETANINUECKUX PYAHBIX TEJ MECTOPOXKICHHSA U ONpPENENeHbl TPU PYJHBIX HHTEpBana,
MIpEACTaBICHHbIE LIECThI0 PYAHBIMM JHH3aMU. [lo pesynbraTamMm KOPpENILUOHHOTO aHanu3a
MI0Ka3aHo, YTO TECHBIE CBSI3U Mex 1y anemeHTamu (Pb - Zn - Cu - Au - Ag) cBsizaHbl ¢ MUHEpa-
JIaMU CyNb(GHUIHOTO MapareHesuca (rajJeHur, caiepur, MUpuT, Xatskonuput). Ha ocHoBe cra-
THUCTUYECKOTO aHaIM3a ONpPEIENICHUS] OCHOBHBIX M COIyTCTBYIOIIMX 3JIEMEHTOB HA Pa3HBIX
YPOBHSIX MeIHO-TIOJIMMETAIITNUECKOI OpyIeHeHHs ObUIO ycTaHOBIIEHO, uTo Cu u Pb sBisttoTes
OCHOBHBIMH PYyIHBIMH KOMIOHEHTAMU MEIHO-IIOIUMETAIIIMYECKOH MIUHEPAIN3aIIHH.

KiroueBble cjioBa: Dib0OeKaall, MeTHO-TTOIAMETANTHYECKHH, Te0I0r0- re0XnuMude-
CKHUil, OCHOBHBIC KOMIIOHCHTBI, KOPPCIISLIHSL.

103



GEOLOGICAL AND GEOCHEMICAL FEATURES
OF THE ELBEKDASH COPPER-POLYMETALLIC DEPOSIT

M.ILMANSUROYV, A.LKHASAYEV, BH.QALANDAROV, AM.ISMAYILOVA,
K.A.DADASHOVA, A.QMAMMADOVA, R A.SHAMIYEV, T AAMAMMADOVA,
Kh.H.GULIYEVA

SUMMARY

The article describes the geological and geochemical features of the Elbekdash field.
The structural and morphological features of the copper-polymetallic ore bodies of the deposit
have been studied and three ore intervals, represented by six ore lenses, have been identified.
Correlation analysis showed that close relationships between elements (Pb - Zn - Cu - Au - Ag)
are associated with minerals of sulfide paragenesis (galena, sphalerite, pyrite, chalcopyrite).
Based on the statistical analysis of the determination of the main and accompanying elements
at different levels of copper-base metal mineralization, it was found that Cu and Pb are the
main ore components of copper-base metal mineralization.

Key words: Elbekdash, copper-polymetallic, geological-geochemical, main
components, correlation.
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GODOBOY FiLiZ RAYONUNUN YATAQ VO TOZAHURLORININ
UMUMILOSDIRILMIS GENETIiK MODELI

) S.S.MURSALOV
Azarbaycan Interneysnl Mayning Kompani Limited Sirkati
samir.mursalov@aimc.az

Maqalada Gadabay filiz rayonunun yataq va tozahiirlorinin timumilasdirilmis genetik
modeli verilmigdir. Gadabay yataguun filizlorinin  kristallasma temperaturunu, kimyavi
amalagalma saraitini vo kiikiirdiin manbayini miiayyan etmok iigiin asason kiikiirdiin, oksigenin
izotop Malumatlarindan istifads edilmisdir. 6 **S-iin sulfidlords orta qiymori géstarir ki,
(adatan, -3-don +9 %o-2 qQodar dayisir) kiikiirdiin manbayi magmatik manba ola bilar. Gadabay
yatagi tigiin belo giiman etmak olar ki, Gadabay intruzivinin qalxmas: naticasinda filiz
maddasinin ilkin oreollardan riolit qatina yenidon ¢okmasi bas vermisdir, sanaye ahamiyyatli
filizlor isa vulkanizmin Bayos tsiklinin sonunda subvulkanik cisimlorin galxmasindan sonra
cixarimisdir. Miiayyan edilmisdir ki, Godabay yatagimin filizomalagalma temperaturu erkan
amala golan mineral paragenezislor sigiin 350-300°C, gec marhala iigiin iso 300-150° C tagkil
edir. Gadobay epitermal sistemin yataglarimin timumilogdirilmis modelinin qurulmasinda
struktur, litoloji, geomorfoloji faktorlar, riolit va riodasitdon ibarat subvulkanik stixurlarin
olmasi, filizin formalagmast iigiin alverisli saraitin — ekran rolunu oynayan vulkanik va
subvulkanik stixurlarin olmasi, geokimyavi faktorlar - Cu, Mo, Zn, Pb, As, Cd, Hg kimi ele-
mentlorin anomaliyalar: va s. istifada edilmisdir.

Agar sozlor: Godoboy filiz rayonu, imumilogdirilmis genetik model, yiiksok sulfidli
epitermal yataqlar, kristallasma temperaturu, kimyovi oamalogalmo soraiti, kiikiird izotopu.

Gadoboy filiz rayonu Azorbaycanin on iri filiz istehsal edon rayonla-
rindan olub, 6lkonin iri porfir-epitermal filiz sahasi hesab edilir. Filiz rayonu
Tetis metallogenik qursaginin Kicik Qafqaz hissosindo Tetis okeaninin Av-
rasiya konarina subduksiyasi noticosindo formalagsmis Yura-Tobasir yaslt Lok-
Qarabag ada qovsiino aid edilir.

Son todqiqatlar gosterir ki, Gadabay yatag: zolaqli mdohtavilarinden
ibarat olan yiiksok keyfiyyetli qizil-porfir-mis filizlorindon toskil olunmusdur
va onun ehtiyatinin 90%-ni togkil edir. Porfir tipli minerallagsma pirit filizlorinin
iizorino golir. Filizsaxlayan siixurlar asason toromo kvarsitlordon ibarotdir.
Subvulkanik riolit-dasit porfirlor eni 200-1000 m (orta hesabla 600 m-don ¢ox)
olmagla 1800 m mosafodo simal-qorb — conub-sorq istiamotindo uzanmis bo-
yik stokverk omalo gatirir. 240-300 m dorinliya qodar qizil-mis-porfir tiple
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olagadar olan sulfid minerallasmasi stokverkin osas toskilediciloridir.

Filizlosmo Bayos-Bat yasl andezit tuflarinin tomasinda, Kimmeric yash
diorit intruzivinin iizorindo yatir. Filiz cismi porfir teksturaya malikdir vo
mikrokristallik matrisada kvars gozciiklori amolo gotirir. Ona gors do filiz
kiitlosinin ilkin magmatik tobioto malik oldugu siibho dogurur vo onun kvars-
adulyar-pirit assosiasiyasinin hidrotermal doyigsmosi naticosindo formalagmasi
daha realdir.

Aciq karxanada ¢0l todqiqatlart gostorir ki, andezit tuflarinin propilit-
losmasi filiz kiitlosi amals gotiron kvars-adulyar-pirit doyismasing ¢evrilir. Col
todqiqatlari, homginin vulkanoklastik stixurlarin horizontal yerlogmis laylarina
aid olan propillit vo kvars-adulyar-pirit doyigsmalorilo nazaroat olunmasini gos-
torir. Karxananin morkozi hissasindo iki asas qirilma strukturlarin kosigmosi
miisahido edilir. Onlar mokanca saquli istiqamotds yayilan gec argillizit doyis-
mosilo vo ¢ox da boyiikk olmayan sulfid minerallagsmasi ilo olaqodardir.
Kvarstadulyar+pirit hidrotermal doyismo minerallasmasinda metallarin analizi
filizin asag1 novli oldugunu, yatagin morkozi hissosindo iso sulfid mineralla-
rinda yiiksok novlil filizlerin istrirak etmosi miioyyon edilmisdir. Te, Se, Hg,
Sb, As kimi elementlorin miixtoalif, lakin yiiksok miqdarda istirak etmasi filiz-
lorin ¢ox da bdyiikk olmayan derinliklordo epitermal miihitdo formalagdigini
gostarir.

Godobay filiz rayonunda yiiksok sulfidli vo asagi sulfidli hidrotermal
sistemlori qabul etmak olar. Godabay filiz rayonunun Au-Cu-Ag yataqlar1 da
Lok-Qarabag vulkanik ada qdvsilinde yerlogsmisdir. Bu yataglar asason kal-
siumlu-galavili seriyaya aid olan vulkanik siixurlarda yerlogsmis vo ¢ox da
boylik olmayan - toqriban 1,5 km dorinlikds formalagmisdir.

Godoboy filiz rayonunun iimumilogdirmis genetik modeli daha yaxsi
Oyronilmis Gadobay yataginin timsalinda verilir.

Geoloji todiqatlarin osasinda Godoboy yataginda 4 osas mineral kom-
pleks ayrilir: 1-kvars-adulyar-pirit; 2-xalkopirit-sfalerit; 3-gec mis omolo gal-
mo morhalasi — xalkozin-kovellit; 4-qalenit-tennantit. Bu minerallasma tiplori
osasan yatagin morkozi hissosindo yerlogmisdir, lakin onlar arasindaki qar-
siliglh alagani doqiq toyin etmaok olmur.

Qeyd edilon mineral assosiasiyalarinda nadir vo nacib metallar dyronil-
misdir. Godoboy yataginda gozlo goriinon qizil ¢ox nadir hallarda geyd edilir.
Buna baxmayaraq, elektrumun kicik donslorini miisahido etmok olur (sokil 1).
Elektrum, ancaq qalenit-tennantit minerallagsmasi istiinliikk toskil edon mi-
nerallarda miisahidoe edilir. Sakil 3-don goriindiiyii kimi elektrum hessit, xal-
kopirit, galenit vo tennantitlo birgo ¢okmiisdiir. Basqa tip filizloro nisbaton,
haradaki galenit vo tennantit xirda sopinti kristallar1 eamals gatirir, sonuncu-
larin daha iri kristallar1 sociyyovidir. Elektrumda Au/Ag nisboti 3-0 borabor-
dir [1].

Qalenit-tennantit filizlogsmasi tstiinliik togkil etdiyi morhalods qizilin on
yiiksok miqdar1 (~ 20 g/t Au) miisahido edilir. Analizlor qizilla Bi, Te, Pb vo
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Ag arasinda giiclii miisbot korrelyasiya oldugunu gostorir vo elektrumun
qalenit vo telluridlorlo birgo rast golmosini tosdigloyir. Qizil mis vo sinklo asagi
korrelyasiya olaqosine malikdir, lakin xalkopirit-sfalerit filizlorindo iso qizil
mioyyan edilmisdir (~ 1-10 Au g/t).

Bir sira elementlorin (As, Sb, Bi, Se, Te vo Hg (= Tl, Mo vo W) filiz-
lordoki migdarmin Yer gabiginda olan miqdarma olan nisbati onlarin kifayot
godor zonginlogdiyini gostorir vo epitermal yataqlar ti¢lin sociyyavidir [2-4]. Bu
elementlor miixtalif tip filizlords paylanmasina gors 3 qrupa boliiniir:

Birinci qrupa Au, Bi, Pb vo Te aiddir. Bu elementlor qalenit-tennantit
filizlorindo istiinliik toskil edir. Bu onu gostorir ki, qizil asason galenitlo (Pb),
telluridlorlo (Te, mosalon hessitlo), Bi-la zongin olan minerallarla birgo ¢okiir.
Bu elementlor Ag-lo miisbat korrelyasiya yaradir vo Ag-1o Au-in (elektrum) vo
Te-un (hessit) birgo ¢okmaosini gostorir.

Ikinci qrup As, Cd, Cu, Hg, In va Zn (Sb, W) elementlorindon ibarotdir.
Bu elementlor xalkopirit vo sfalerit filizlorindo (Cu vo Zn) ustiinliik togkil edir.
In sfaleritdo Zn-i ovoz edon element kimi molumdur, As iso grafik teksturali
filizlordo miisahido edilmisdir vo xalkopiritdo onun ilkin miqdarinin yiiksok
oldugunu gostorir. Glimiis bu qrup elementlorlo (Cu vo As) miisbat korrel-
yasiya yaradir vo gec morhoalodo xalkopirit vo sfaleritdo misi ovoz etmosilo
olagodardir.

Uciincii qrup Fe, S va Se (Mo, Tl) elementlorindon ibaratdir. Bir ¢ox
nliimunalords kiikiirdiin miqdar1 adi gostaricilordon ¢ox yiiksokdir. Cox gliman
ki, bu elementlor kvars-adulyar-pirit morholosi {igiin sociyyavidir. Se malum
oldugu kimi piritde S-u ovoz edir.

Belolikla, element torkibino gore do filizlosmoe marhalslori bir-birindon
forqlonir.

Godobay yataginin filizlorinin kristallasma temperaturunu, kimyoavi
omologolmao soraitini vo kiikiirdiin monboyini miioyyon etmok {i¢iin odobiyyat
materialina asason kiikiirdiin, oksigenin izotop melumatlarindan istifade edil-
misdir [1, 2].
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Sok. 1. Elektrumun galenit-tennantit minerallagsmasinda goriiniisii.
ad- adulyar, cp-xalkopirit, gn-qalenit, hes-hessit, qz-kvars, tn-tennantit
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Dorinlikdon kernlordon pirit vo xalkopiritlo mokanca olagodar olan go-
tiiriilmiis barit niimunolorinds & **S-un qiymati 7,9 <&°*S <8,7 %o toskil edir.
Sopinti halinda rast golon pirit vo sfaleritlo olagodar olan xirda donoli baritdo
iso 8°*S-iin gqiymati 17,0 <5**S <18,5 %o bir godar yiiksok olmusdur (sokil 2).
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Sok. 2. Gadoboy yataginin niimunalarinds kiikiird izotopunun torkibi. Analitik

sohv ~ £ 0,3 %o.

Kvars-adulyar-pirit vo domirlo zongin olan xalkopirit-sfalerit morholo-
lorindon gétiiriilmiis piritde & **S-iin qiymoti dar ¢ercivado doyisir: 2.5 <&°*S
<4.0 %o. Damirls kasib olan xalkopirit-sfalerit morholosindo amalo golon pi-
ritds ise & **S-iin qiymsti -1,2 <6**S <-1,0 %o toskil etmisdir. Bu pirito uygun
olaraq sfalerit vo xalkopiritdo do & **S-iin qiymoti dar ¢orcivade doyisir: -0.2
<8>*S <2.2 %o (sokil 2).

8 *S-iin giymotlori gostorir ki, biitlin analiz olmus sulfidlor (domiri
asagl olan sfaleritlo tarazligda olan piritdon basqa) mayedo kiikiirdiin H,S
soklindao iistiinliik togkil etdiyi sistemdon amolo golmislor. 6 34S-iin sulfidlordo
orta qiymoti gostorir ki, (adoton, -3-don +9 %o-0 godor doyisir) kiikiirdiin
manbayi ya maqmatik monba, ya da maqnezium sulfidlorinin hall olma yolu
ilo amals golon magmatik maye ola bilor [3, 4].

Godaboy yatagr tigiin belo giiman etmok olar ki, Godabay intruzivinin
qalxmast naticosinds filiz maddssinin ilkin oreollardan riolit qatina yenidon
cokmosi bas vermisdir, sonaye ohomiyyatli filizlor iso vulkanizmin Bayos
tsiklinin sonunda subvulkanik cisimlorin qalxmasindan sonra ¢ixarilmisdir.

Filiz rayonunda filizlosmo genis vaxt intervalinda formalasmisdir. Bir
sira yataqlar (Bittibulaq) erkon Bayosda andezit vo andezibazalt kompleks-
lorindo vo Bat dovriindo (Ortops) gec subvulkanik qurgularin tosokkiil
tapmasi ilo olagodar formalagmisdir. Oksor yataqlar (Godoboy) iso gec Ba-
yosda subvulkanik turs riolitlor galxan zaman omols golmisdir.

Gadoboy yataginin filizlorinin amolo golmo temperaturunu toyin etmok
iciin miixtolif minerallarin paragenezisindon vo eksperimental iglorin nati-
colorindon istifado edilmisdir. Bu mogsad iiglin eyni mohlullardan omalo
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golmis, tarazliq voziyyeotindo olan vo mokanca olagodar olan sulfid vo sulfat
minerallar1 alverisli sayilir. Ohmoto u Goldheaber (1997) torofindon toklif
edilmis tisuldan istifado etmoklo, hesablama aparilmisdir [3]. Tarazliqda olan
xalkopirit vo sfalerit arasindaki geotermometra gdro temperatur 227°-don
952°-ya qoder doyisir. Pirit vo sfalerit tarazligina gora iso minerallarin kristal-
lasma temperaturu 48°-den 96"- yo kimi doyisir. 80 m derinlikdon gétiiriilmiis
barit vo sfalerit tarazlig1 {i¢iin temperatur 610-660° diapazonunda doyisir.

Gorlindiiyli kimi barit-sfalerit vo xalkopirit-sfalerit ciitliikklori asaslan-
dirtlmamis yiliksok (uygun olaraq ~ 660 u ~ 952° C), pirit-sfalerit ciitliiyii iso
cox asagl temperaturlar verir. Izotop fraksionlasmasma osaslanan belo
dayiskon temepaturun olmasini hoqiqi tarazligdan kenara ¢ixmasi ilo izah
etmok olar. Ohmoto u Rye (1979) gora ~ 300°C-don asag1 temperaturda sul-
fid vo sulafatlar arasinda izotop tarazliq hoamiso olmur [4]. Mineral ciitliiklor
arasinda tarazligin pozulmast mayedo SO4 / H,S nisbotinin doyismasi, kii-
kiirdiin miixtalif ndvlorinin tam tarazliga galmasi li¢iin mayenin az miiddatdo
(bir aydan az olmagla) qalmasi ilo izah etmok olar. Ona goro do qgeyri-taraz-
ligda olan kiikiirdiin paylanmasindan sonra mayenin tez soyumast sulfid-
sulfat ciitliiklori arasindaki temperaturun osaslandirilmasina sobob olur.
Mayelorin tarazligda olmamasinin digar sobabi iso SO4 / H,S nisbatinin do-
yismasing sabab olan mayelorin garigmasidir [5].

R.R.Siilo (2006), 1.V.Vikentyeva (2004, 2006) gora xalkopirit-sfalerit
sistemindo parcalanma strukturu 350-400° C-do, bornitin xalkopiritds
parcalanmasi s 300° C-do bas verir [6-8]. Xalkozin bornitlo nadir hallarda
soboko bitisiklori omolo gotirorak, parcalanma strukturuna aid etmok olar vo
225" C temperaturda omolo golir.

Belalikls, yuxarida dediklroimizi yekunlasdiraraq, Godsboy yataginin
filizomologolma temperaturu erkon amolo golon mineral paragenezislor {igiin
350-300°C, gec marhalo digiin ise 300-150° C toskil edir.

Filizagadarki veo filizdon sonraki daykalarin filiz emologolma zaman
onu Orton dam siixurlari ilo miinasibating gors Gadabay yataginin filizlorinin
omologalma darinliyi (filiz amologolma dovriinds yer sothindan filiz cisminin
omologolma dorinliyi) 200-500 m vo filiz omologolmonin saquli amplitudasi
1,0-1,5 km toskil etmisdir. Filiz cismini 6rton andezibazalt dam siixurlarinin
galinlig1 birinci yiiz metri kegmir. Bununla yanagi Gadabay filiz rayonunda
filizlogsma stabil olaraq 700-800 m-a qodor doyisir. Basqa sozlo desak, filiz-
lorin amologalmo dorinliyi (300 vo daha ¢ox) epitermal yataqlarin subvul-
kanik soviyyasina uygun golir.

Godoboy filiz rayonunun, o climlodon moxsusi Godoboy yataginin
omoalo golmasi haqqinda miixtalif fikirler vardir.

V.M.Babazads vo b. goro (2012, 2015) Godoboy filiz magmatik sistemi
tipik bir model olub, kol¢edan ailssi yataqlarina aiddir vo filiz maddesinin
monbayi ¢ox gliman ki, bazit qabigidir [9, 190; 10, 346-347]. Buna siibut
yatagin kok hissalarindon gotiiriilmiis niimunslords kiikiirdiin agir izotopunun
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asag1 qiymoti (5°*S=1,5 %o) vo qabigalt1 elementlorin (Ni, Co vo s.) yiiksok
miqdarda olmasidir. Mohsuldar xalkopirit-pirit-sfalerit assosiasiyasinin for-
malasma temperaturunun baslangict T=350-400°C-ys uygun golir vo morho-
lonin sonunda 200° C-yo qoder azalir. Bu miiollifloro gére bu yataq qizil-
sulfid-kvars filizlogmosi iisto golmokls, kompleks poligen-polixron tobioto
malikdir. Qizil nazik dispers soklindodir, qizil vo giimiis dasiyan kvars
damarlar1 bu yataq ii¢iin sociyyavi deyildir.

Bitti-Bulaq filiz maqmatik sistemi ii¢lin bu miialliflor bagqa model irali
stirmiislor. Bels ki, burada hidrotermal-metasomatik qizil-pirit-enargit filizlori
subvulkanik soviyyado (Asagi Bayos) vahid filiz-magmatik sistemin daha
dorinds yatan mis-porfir formasiyasinin stokverk filizlorilo alagodardir. Pirit-
enargit filizlorindo homogenlosmo temperaturu 260-280°C toskil edir, & **S
fraksionlagmasi agir izotop torofs yerini doyisir (4,5 %o-don 15%o-o qodor vo
daha ¢ox) [9, 190].

L.Eppelbaum va Xesin (2012) hesab edirlor ki, Godaboy yatag: iki mar-
halods amalo golmisdir [11]. Birinci marhalods Gec Bayos yasl subvulkanik
riolit-dasit cisimlorilo olagadar olan kogedan (pirit vo ya kvars-adulyar-pirit
assosiasiyas1) omolo golmisdir. Ikinci morholods iso Godobay intruzivinin
postmagmatik faallig1 naticosindo mis-kolgedan, mis-sink minerallagsmasi
(xalkopirit-sfalerit minerallagmas1) formalasmigdir. Hor iki minerallasma
marhalasindaki sulfidlorde kiikiirdiin izotopu dar diapazonda doyisir (2,5
<6™*S <4 %o). Bu onu gbsterir ki, onlarin har ikisi barpaedici soraitdo eyni bir
mohluldan formalasmislar.

Lakin onlarin modelindon aydin deyildir ki, asag: sulfidli filizlosmo
(xalkopirit vo sfalerit iistlinliik tokil etmoklo kvars-adulyar-pirit assosiya-
siyas1) vo yuksok sulfidli filizlosmo (misin gec marholods amolo golmosi)
eyni fasilosiz vo ya miixtalif proseslorlo alagodardir?

Plitolorin konvergent soraitinds asagi, orta vo yiliksok sulfidli epitermal
yataglar toesvir olunmusdur. Lakin epitermal yataqlarin bu tiplori miixtolif
proseslor {iciin saciyyavidir [12-13].

Belalikls, belo miilahizo yiiriitmok olar ki, Gadoboy filiz rayonunda
yiiksok vo asagi sulfidli filizlosmo mokanca yaxin olan, lakin genezisi miix-
tolif olan bir-birinin iizerine golon iki miixtalif proseslo olagodardir. Yataq
osason kvars-adulyar-pirit doyismosilo vo xalkopirit-sfalerit {istiinliik togkil
etmoklo (domirli sfsaleritlo olagodar olan) lokal filizlosmo ilo tomsil olun-
musdur. Basqa tip filizlogsmoalor hacmino gors kifayst qodor deyildir vo ancaq
yatagin morkozi hissosindo miigsahidos edilir. Biitovliikdo gotiirdiikds Gadobay
yataginin hidrotermal miihitini neytral (adulyarin olmasi) vo barpaedici (pir-
rotin daxilolmalari, kiikiird izotopunun malumatlari) hesab etmok olar. Belo
giiman etmok olar ki, yatagda qizilin mohlulda galmasi {igiin olverigli sorait
olmusdur. Yuxarida qeyd edildiyi kimi, bu Godoboy epitermal sistemindo
300-don 150°C-ya qodar olan temperaturda bas vers bilor.

Tassiiflor olsun ki, qizilin ¢6kmo mexanizmini izah edon he¢ bir dalil
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stibut yoxdur. Sander vo Eynaudi (1990) Round dagi (ABYS) iigiin qizilin ¢ok-
mosini iki proseslo izah edirlor: 1- asas hidrotermal hévzods yavas-yavas so-
yuyaraq asagi keyfiyyatli, lakin miqdar1 yiiksok olan qizilin kvars vo adulyar-
la birgo ¢okmasi vo 2-qizilin yiiksok miqdarda ¢6kmasina sabob olan meteor
sulari ilo lokal qarismasi [14]. Bu miiollifloro gdro qizilin ¢okmasi 250°C—don
200°C temperatura kegiddo bas verir. Sistemin yavas-yavas soyumasi iso
kvars, adulyar va piritlo tarazlig1 saxlamagqla, qizilin ¢okmaosino sorait yaradir.

Bizim fikrimizco bu mexanizmlori Godoboy yatagina da totbiq etmok
olar.

Godoboy yataginda da kvars-adulyar-pirit doyigsmosilo olagodar olan
asag1 keyfiyyotli qizilin (<1 g/t) ¢6kmasini hidrotermal hovzade yavas-yavas
soyuma ilo izah etmok olar. Sander vo Eynaudinin (1990) qeyd etdiyi kimi
hidtotermal hdvzonin meteor su ilo qarigmasi yolu ilo lokal oksidlogsmasi
yiiksok keyfiyyatli filiz cisminin amolo golmasina sobab olur [14]. Hoqgigoton
do Godaboy yataginda yiiksok keyfiyyatli filizlosms yatagin morkozi hissasin-
do qirilma strukturlari, xiisusilo do Godoboy-Bittibulaq qirilmasi ilo slaqo-
dardir. Vaxta goro tokamiil do, yoni barpaedici soraitdon daha oksidlosdirici
soraito dogru yatagin morkozi hissasindo filizlosmo artmisidr. Filiz rayonunun
simal-qorb cinahinda yerloson yataq vo tozahiirlor (Qoadir, Umid, Colpan,
Qizilcadag, Bittibulaq) do bu dorinlik qirillmas: ilo olagadardir vo onlarin
filizlogsmolorinin do formalagsmasinin analoji yolla amalo golmosi haqqinda
miilahizs yiiriitmak olar.

Belolikla, Gadobay epitermal sistemin oksor yataq ve tozahiirlori Go-
doboy-Bittibulaq dorinlik qirilmasi ilo slagadardir vo filizlsmo tigiin perspek-
tivlidir. Sonuncu geoloji-kosfiyyat, geokimyavi todqiqatlar gostorir ki, ra-
yonda horst zonalar filizlogms ii¢lin daha perspektivlidir. Belo saholora Qadir
vo Umidi aid etmok olar. Godoboy filiz rayonu epitermal sisteminin oksor ya-
taglarinin iimumilasdirilmis modelini asagidak: kimi gdstormak olar (sakil 5).

Modelin qurulmasinda struktur, litoloji, geomorfoloji faktorlar, riolit vo
riodasitdon ibarot subvulkanik siixurlarin olmasi, filizin formalasmasi {i¢iin
olverisli soraitin — ekran rolunu oynayan vulkanik vo subvulkanik siixurlarin
olmasi, geokimyavi faktorlar - Cu, Mo, Zn, Pb, As, Cd, Hg kimi elementlorin
anomaliyalar1 vo s.
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Sak. 5. Gadobay epitermal sistemin yataqlariin imumilasdirilmis modeli
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YCJI0OBUA ®POPMUPOBAHUA U OBOBIIEHHASA TEHETHYECKASA MOJEJIb
MECTOPOXJIEHU U TPOABJIEHUI KEJABEKCKOI'O PYJTHOI'O PAMOHA

C.CMYPCAJIOB
PE3IOME

B crathe npencraBieHsl 00001IeHHAS TeHETHYECKast MOAETh MECTOPOKACHUI U TPOSIB-
neanit Kegabekckoro pyaHoro paiiona. Mcmons30Baauch W30TOMHBIC TaHHBIE CEPBI M KUCIO-
poJa s OTpeNeIeHus TeMIIepaTyphl KpUCTAJUIN3ALNH, XUMHUCCKIX YCIOBHNA 00pa3oBaHus U
HCTOYHHKA cepbl B pye I'enabeka. Cpennee 3uaueHue 8 °'S B cymbdugax (06bI4HO OT -3 10 +9
%0) yKa3bIBa€T HA TO, YTO MCTOYHHKOM CEPBbl MOXKET OBITH MarmMaTudeckuidl. MOXHO IMpearo-
JIOXKHTh, YTO B pe3yjbTaTe MoJbeMa MHTpY3uHn KenaGex pynHbIM MaTeprasl MOBTOPHO OCaX-
JlaJicsl N3 UCXOHOTO OPEeoJjia B PUOIMTOBOM TOJIIIH, & IPOMBIIIJICHHBIE PY/bI OBIIIM N3BJICYCHBI
TI0CIIe MoJbeMa CyOBYJIKaHNYECKUX Tell B KOHIIE 0aii0CCKOro MKIIA BYJKAaHU3MA. Y CTAHOBIIE-
HO, 4TO TeMIepaTypa pya0o0pa3oBanus Ha MecTopoxkaenun Kenabek cocrasmser 350-300 °C
JUISL PAHHEr0 MUHepanbHOro maparexesuca u 300-150 °C s mosameii craauu. s moctpoe-
HUS 0000IICHHON TeHEeTHYECKOH MOJETH MECTOPOKACHUH 1 mposasieHnit Kemabexckoro pya-
HOTO paiioHa OBLIM HCIOJIb30BaHbl CTPYKTYPHBIC, JHUTOJIOTHYECKHE, T'eOMOP(OIOrHUeCcKHe
(baxTopsl, HATHYKNE CYOBYJIKAaHMYECKUX MOPOJ, COCTOSIIMX M3 PHOJMTA W PUOAALUTA, Oyaro-
MIPUATHBIC YCIIOBHS VIS PyI000Opa30BaHUS - HAJIMYKE BYJIKAHWYECKHX M CYOBYIKAaHHMYECCKUX
TIOPO/I, UTPAIOLINX POJIb FKpPaHa, TeoXuMHu4eckue (paxtopsl, Zn, Pu, Mo, anHoManuu Takux sie-
MeHToB, kak Cd, Hg u np.

KaioueBsie cioBa: Kenabekckuil pyaHblii paiioH, 0000IIeHHas TeHETHYECKash MOJEIb,

BBICOKOCYJIB(GUIHBII THUI SMUTEPMAIBHBIX MECTOPOXKICHUH, TeMIlepaTypa KpUCTaIIH3aliH,
XMMHUYECKOE yCIIOBHE 00pa3oBaHKe, N30TOIIBI CEPHI.
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GENERALIZED GENETIC MODEL OF DEPOSITS AND MANIFESTATIONS
OF THE GADABAY ORE REGION

S.S.MURSALOV
SUMMARY

The article presents the generalized genetic model of deposits and manifestations of the
Gadabay ore region. Sulfur and oxygen isotope data were used to determine the crystallization
temperature, chemical formation conditions and the source of sulfur in Gadabay's ore. The
average &°'S in sulfides (usually -3 to +9 %o) indicates that the source of sulfur may be
magmatic. It can be assumed that as a result of the uplift of the Gadabay intrusion, ore material
was re-deposited from the original halo in the rhyolite strata, and commercial ores were
recovered after the uplift of subvolcanic bodies at the end of the Bajocian volcanic cycle. It has
been established that the temperature of ore formation at the Gadabay k deposit is 350-300 °C
for the early mineral paragenesis and 300-150 °C for the late stage. To construct a generalized
genetic model of deposits and manifestations of the Gadabay ore region, structural,
lithological, geomorphological factors, the presence of subvolcanic rocks consisting of rhyolite
and rhyodacite, favorable conditions for ore formation - the presence of volcanic and
subvolcanic rocks playing the role of a screen, geochemical factors, Zn, were used, Pu, Mo,
anomalies of elements such as Cd, Hg, etc.

Key words: Gadabay ore region, generalized genetic model, high-sulphide type of ore
deposits, crystallization temperature, chemical formation condition, sulfur isotopes.

114



BAKI UNIiVERSITETININ XOBORLORI
Nel Tabiat elmlari seriyast 2021

COGRAFiYA

UOT 656; 338.2

OILIEHKA BO3MOKHOCTEW BJIUSIHUSI HAXYNBAHCKON
ABTOHOMHOM PECITYBJIUKH HA ®OPMUPOBAHUE
TEOIOJUTHYECKOT' O KOJA
A3EPBAMIJKAHCKOM PECITYBJIMKH
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M.P.MYCAEBA, H. AMUP30EBA
baxunckuii I'ocyoapcmeennwlii Ynueepcumem
matanatmusayeva@bsu.edu.az

B cmamoe oyenenvl, a maxoice cecmoponte 1 KOMNIEKCHO NPOAHATUIUPOBAHBI B03-
moacHocmu Haxuusanckou Asemonomuou Pecnybnuku, 3KCKIA8HOU meppumopuu, KOmMopds
cnocobcmeyem 0oCmudiceHuto A3epoaiodcanom noa0ACUMETbHO20 MOP208020 OAIaHca ¢ no-
JIOACUMENBHBIM CAILOO 8 MENCOVHAPOOHOM 2eo2paduueckom pasoeieHuu mpyoa u obecneye-
HUIO OCHOBHBIX DJIEMEHMOB C80€20 2eONOIUMUYECKO20 KOOEKCd, HeCMOMPs HA COCMOSAHUE BOUHD.

Ananusvl eviasuiu cnocoonocms Haxuusanckou Aemonomnoti Pecnyonuku enuamos Ha
eeonoumuyeckuli koo Azepbatiodcana 8 nepuod 00 omeuecmeeHHou GOlHblL, HA MAKPOIKOHO-
Muveckue noxazamenu, 8 0CobeHHocmu e2o 3Hauumenshwii pocm ¢ BBII no cpasnenuto ¢ npe-
ObIOYWUMU 200AMU U NEPCNEKMUBHYIO OUHAMUKY NO 80CX00AU el TUHUU.

Kpome moeo, npedycmampueaemces pocm nepcnekmusHbIX 803MOICHOCHEL 8030¢eli-
cmeus Aemonomuou Pecnybnuku Ha eeononumuueckuii koo Azepbatiidxcanckou Pecnyoauku 6
nepuoo 00 omeuecmseeHHOU GolHbL. Bnepevie na ocHose modenvbHo20 ypasHeHUs Mbl paccyu-
manu, ymo o0vem nPOMbIULIEHHO20 NPOoU36800cmea 8 Aemonomuoil Pecnyonuxe ysenuuumes na
116,3% 6 2023 200y u na 125,7% 6 2025 200y. Hcxoos uz smux noxazamenetl, 8 Oaudicavuiee
8pemsa npocHo3upyemcs nosvlulenue auAHua Haxuusanckou Aemonommuoti Pecnybnuxu na
eceonorumuyeckuti koo Aszepoaiidncanckou Pecnyoauxu 6 1,2-1,3 paza .

KuroueBble cioBa. ['eonmosmmtaeckuii kon, Haxunanckas ABToHomHasi Pecrrydnuka,
TEOTOJINTHYECKAsT TIO3MIHS, SKCKJIABHAS TEPPHUTOPHS, IMOJUTHKO-DKOHOMUYECKas OJIoKaza,
HUHJIEKC Y9KOHOMHUYECKOTO Pa3BUTHSI.

Metoauka. [Ipy HanmucaHuu CTaThH, B MPOIECCE KOMIUIEKCHOTO aHa-
nau3a M oueHke BiausHus HaxumBanckoit ABTOHOMHOH PecmyOmuku, siBisio-
IIEHCsl DKCKIIABHOM TEPPUTOPHUEH, HA TEOMOJUTHYECKUA KoJ A3epOaiimkaH-
ckoil PecnyOnuku, MPUMEHSIINCh METOJbI MOJETUPOBAHHUS U TMPOTHO3UPOBA-
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HUA, IIXPOKO HUCIIOJB3YCMbBIC B CTATUCTUYCCKUX, MATCMATUYCCKHUX, COBPECMCH-
HBIX I'COMMOJIMTUYCCKUX HUCCICIOBAHUAX

MeTOI[BI MOACIINPOBAHUA U TPOTHO3UPOBAHUSA, BIICPBLIC IPUMCHCHHBIC
B T'COIIOJIUTUYCCKOM aHaJIn3€, IMO3BOJIMJIN HAM H06I/ITBC$I Ooiee CYIICCTBECHHBIX
1 OCHOBATCJIbHBIX PE3YJILTATOB.

B ycnoBusiX COBpEeMEHHOTO pa3BUTHS MHPOBOM HCTOpUH A3sepOaii-
JoKaHcKast PeciyOnuka siBIsieTcsl OJHOW M3 TOCYJapcTB, OTJIMYAIOUIUNXCSA YHU-
KaJbHOCTBIO (DOPMUPOBAHMSI CBOETO TE€OMOJIUTHUYECKOro Koaa. He Bce rocy-
JapCcTBa, KOTOpbIe cTaid He3aBUcUMbIMU 1iocie pacraga CCCP u obpenu cy-
BEpPEHUTET, 00J1a/Ial0T CTaTyCcOM IMOJIHOTO cyBepeHuTeTa [6]. Tak, HecMOTps Ha
oOpeTeHre HEKOTOPHIMH TOCYJapCTBAMH CyBEpEHHUTETa, OHH JHOO0 1e (GakTo
OTKA3aJIUCh OT CBOEH HALIMOHAJIBHON HE3aBUCHMOCTH BO UMS «T€ONOJIUTHYE-
CKUX JIUJIEPOBY», B35IB 3a OCHOBY IIyTh HAaWMEHBUIETO I€ONOJIMTHYECKOTO CO-
MpOTUBIEHUS [5], 1100, COTIACUBIIUCEH C 3TUM, TEPSIOT HE3aBUCUMOCTD, APY-
rUe e NMPEeBpPaTUIUCh B IoJie KOH(IMKTOB, BOMH, cemaparu3ma, MpojosnKas
60poThes 3a cBoM cyBepenureT [11].

B »ToM koHTekcTe ocoboro BHMMaHus 3aciyxkuBaeT Oxubiii KaBkas ¢
BXOJSIIMMH B HEro IIOCTCOBETCKUMHU pECIyONuKaMu: apMsiHO-a3epoaii-
JDKAaHCKHM HaropHo-kapabaxCcKuii KOH(MIUKT Mpojaospkaercs, mpodiema FHOx-
Hoil Ocerun-A6xazuu B ['py3un ocTaercs HepemeHHOW, a ApMEHHUs MOJIHO-
CThIO TOTEpsASia HE3aBHCUMOCTh W CTaja BaccaloM JpYyrux rocyaapcts[4].
VYuuTeiBas pa3apo0IeHHOCTb, BO3HUKIIIYIO B cyOperuone, (hopMUpOBaHHUE I'e0-
MOJINTUYECKOro koja AsepOaiimkanckoil Pecny6nuku, 20% Teppuropuun Ko-
TOPO OKKYNHPOBAHO, C MPUMEHEHHEM BO3MOXHOCTEN M KOJla €€ JKCKJaBa-
HaxuuBanckoii ABToHOMHONM PecnyOnuku-ctano ogHoW u3 Haubosee akTy-
aJIbHBIX FEONOJINTUYECKUX 3a/1a4.

Azepbaiikanckas Pecrybiika ocTaeTcsi OCHOBHBIM I€OTIOUTHUYECKIM
obpa3zoBanueM Ha HOxHoMm KaBkaze, KOTopoe coXpaHsieT CBOIO rOCy1apCTBEH-
HYI0 HE3aBUCUMOCTb, HECMOTPS Ha BCE BHEIIHUE (PAKTOPHI JIaBJIECHUS U OKKY-
HALUIO.

Hecmotps Ha cocTosiHue BOWHBI A3epOaiijykaHy yAanoch JIOCTHYb IO-
JOKHUTEIBHOTO TOPrOBOT0 OajlaHca ¢ MOJOKUTEIbHBIM CAJIbJI0 B MEXKAYHAPOI-
HOM reorpauyeckoM pas3ziefieHuu Tpyda U 0OecreyeHus] OCHOBHBIX 3JIEMEH-
TOB CBOEr0 T€ONOJUTHYECKOIO KOJAEKCAa, y4yacTBOBaTb B I'€ONOJIUTUYECKUX
npoekTax. B To ke BpeMs AzepOaiipkaH cMOT JOOHUTHCS KOMITJIEKCHBIX BHEIII-
HE’KOHOMMYECKHX CBSI3€l, JOOUTHCS MPEUMYIIIECTBA SKCIIOPTA HAJL HMIIOPTOM.

Bce »T mokaszaTenu BaxHBI U1 YETBEPTU MEPHUOAA Pa3BUTUS U MOKa-
3BIBAIOT, YTO 3aJI0KEH MPOYHBIA (PYHAAMEHT Il 00eCIeYeHUsI TOCy1apCTBEH-
HOM HE3aBHCUMOCTH. BaskHee Bcero To, 4To mpeBpaiieHrue AszepOaiKkaHCKON
PecnyOnuku B MupoBoro u EBponeiickoro mocTaBIiKa SHEPTHH €IIe pa3 J10-
Ka3bIBA€T MEPCIEKTUBHOCTh MOTEHIIMAA JalbHEHUIEro yKperaeHus! reonoiau-
TUYECKON HE3aBUCUMOCTH [6].
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Bo3MoxHocTH 3KCKIaBHOW TeppuTopur HaxumBaHCKOW ABTOHOMHOM
PecniyOnuky BBICOKO LEHATCS B (DOPMUPOBAHMM U YKPEIJICHHH DIIEMEHTOB
reomnoJIMTHYecKoro kojaekca. HaxunBanckas ABroHoMmHas Pecry0Onmka pacrio-
JOKeHa Ha [oro-Boctoke Kapkasckoro cyopermona mexay 38°51" m 39°47'
BOCTOYHOH HoJaTroTod U 44°46' n 46°10' 3amagnon monrotel. B 1920-1923 ro-
nax oHa HaseiBasiack HaxumBanckoi Coerckoil Conuanuctuyeckoir Pecy0-
nuko#, B 1923-1924-x HaxunBanckum ABTOHOMHBIM Kpaem, B 1924-1990 —bie
ronasl ee HaszBanue Obulo HaxumBanckoii ABroHoMmHoi CoBerckoit Comuainu-
ctuueckoit Pecnybnukoit, ¢ 1990-ro roga cunraercs HEOTHEMIMMOM COCTaB-
HOM yacTbio A3sepOaiimkanckoil PecniyOnuku non Ha3Banuem HaxumBaHckoi
ABTOoHOMHOI PecryOnuku.

B pesynbTare mepenaun ObIBIIMM COBETCKHUM PYKOBOJICTBOM JApEBHEN
azepOaiixanckoit 3emsn 3anre3yp Apmenuu B 1920 rony, BIoab peku Apas
MPOTSAHYJACh MoJjioca mupuHon 44-45 kM, otaenstomas HaxunBanckyio AP ot
OCHOBHOH TeppuTOopuu AszepOaiikaHckoir PecnyOnuku u oOpasyromas ee
skckiaB. M3 Ha ocHoBe ObiBmMX 3 paiioHoB u 12 okpyros B 1924 roxy, 8 ok-
pyros B 1925 rony, 6 paiionos B 1930 rony, 5 paiionos B 1978 rogy u, Hako-
Hetl, ¢ 28 aBrycra 1990-ro roga nmo Yka3y BepxoHoro Cosera A3zepbaiimkan-
ckoit CCP 6butn copMUpOBaHbI aIMUHUCTPATUBHBIE JAETIEHUS C IIENBI0 YCKO-
peHUsl COLMAbHO-3KOHOMMYECKOTO Pa3BUTHUSl MPUTPAHUYHOTO ¢ Typeukum
rocyJapcTBOM, a TaKX€ C YYETOM I'€OCTPAaTErH4ecKOro IMOJIOKEHHs paioHa
obun coznanbl Canapakckuil pailoH Ha 6ase cena Canapak U ImpuiIexamiux K
HeMmy Tepputopuid, a B 2013 rogy Obu1 co3nan KenrepiauHckuii pailon Ha 6a3ze
10 cen llapypckoro paiioHa.

B Hacrosimiee BpeMsi B aIMUHHCTPATUBHO-TEPPUTOPUAIBHOM JEICHUHN
HaxuuBanckoit ABToHOMHON PecnyOuku oOpa3zoBaHO 7 aJIMHUHUCTPAaTUBHBIX
paiioHoB, 5 TopoioB, 8 mocenkoB U 205 cenbCKUX MOCeNeHuil o0IIei mioma-
IBIO 55 TEIC. KM2, HaceJeHneM, HacUUThIBarouM 10 456.1 Teic. yenoek (2019
I.), MECTa KOTOPBIX B T'€ONMOJIUTHYECKUH KoJekce Aszepbaiimxanckoil Pecry0-
JUKA XapaKTEePU3YIOTCA TOKA3aTeNIIMH B HUXENpHUBEACHHOW Tadmmie [1]
(Tabmuma 1).

HaxuuBanckas AP rpannuut ¢ 3 crtpanamu: Typuwmei, Upanom u Ap-
MeHuel. J[muHa TpaHUI] MEXIy CTpaHAMHU 3aBHCUT OT UX reorpauuecKkoro
noJjokeHus. Tak Ha ceBepe U BOCTOKE JJIMHA IpaHull ¢ APMEHHUEN COCTaBIISIET
246 xM, Ha 3amane ¢ Typuueit - 13 kM, Ha 1ore ¢ Mpanom - 204 kM. Obmias
MPOTSKEHHOCTh TPAHMI] COCTABISET 463 KM.
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Tabmuua 1

[aomaab aAMUHUCTPATUBHO-TEPPUTOPHATBHBIX €IUHUIL
HaxunBanckoii AP, X Hace/leHHE M MeCTO B reonoJUTHUYECKOM KO/e
Azepoaiinxanckoii Pecnny0anku

Pecny6sinka
AIMAHHUCTP AJMEHHCTpATHBHO- AIMHHHCTPATHBHO- A3ep6an)1“man
eonosiaTHYECK | TEPPUTOPHST TEPPUTOPHAJILHASI yIeJbHbII BeC
TepPUTOPHAJILHASI
Teppuropun | KosmmuecrBo 2 | emmHMIA (Haceste-
eUHULA (TBIC. KM") Ilo mo- | Io unciy
eUHHIL HHeE ThIC. YeJl.)
(ex) maan HaceJIeHUsI
HaxunBanckasi
AP 8 5.5 456,1 6,4 4,6
Pecnybamia 66 86,6 9981,5 100,0 100,0
AzepOaii:kan

Mopdonoruueckn 75% turtomanu win 4,2 TBHIC. KM HAXOJUTCS HAa BBICOTE
1000 m nan Hapanassom Ha ceBepe, Bcero 25% wnnm 1,3 Teic. KM, MEXAyY Io-
pamu 3aHre3ypckoro xpedTa Ha BocToke Ha Beicotax 600-1000 M, B moiime pe-
K1 Apa3s Ha 1ore u toro-3amnaje. Mcnamckas Pecybnuka Mpan u Typrus pac-
IOJIOXKEHBI BJIOJIb peKU Apa3 U UMEIOT CTaTyC MOJHOCTHIO TOPHOM MECTHOCTH,
a PecniyOiinka ApMeHust pacrosio’keHa BJoJb rop 3anre3yp, lapanaiiaz u Ca-
painOynar Ha ceBepo-BOCTOKE, CeBepe U ceBepo-3amnaje. 13 463 km Tepputopu-
aybHBIX rpanul] 53,1% coctaBisitoT ropsl U 46,9% paBHUHBI, U3 KOTOPBIX 00-
Jiee MOJIOBUHBI MPUXOJUTCS Ha reorpaduyecKyro JIMHUIO ¢ ApMeHUe, KoTopas
C TEONOJIUTUYECKON TOUKU 3peHus ABisieTcs «O0ydepHol rpanunei». IT1a Tep-
putopus, ne-pakTo SBIAIOLIASCS MOJIOCOM BOSHHBIX JIEHCTBUI, B HacTosIlee
BpeMsl paclieHUBAETCs KaK 30HA, HE BBIMOJIHAIONIAS SKOHOMUYECKUX (DYHKIIUH.
AzepOaiimxanckas PecryOinka okaszanach BOBJICYEHHOW B HECIPaBETHUBBIN
KOH(QUIMKT U BOMHY co cTopoHbl pecriyOianku Apmenus. Ceno Kapku Cagapak-
ckoro pariona HaxumBanckoit AP, kotopas ¢ 1991 roga HaxoguTcst mMoj moJI-
HOW PKOHOMHYECKOH 0JI0Kan0il co cTopoHbl PecnyOnuku ApMeHuUs, OKKYIH-
pOBaHO, U B pe3yJbTaTe BOWHBI HaCEJIEHUE OJJHOTO Mocesika U Tpex cen Haxuu-
BaHCKOW ABTOHOMHOM PecrnyOnuku oka3zanuch B COCTOSHUU IOJIHOTO M3THA-
Hus. Takum 006pa3oM, reonoJuTHYECKOoe MojoxkeHue ABToHOMHON PecryOmnu-
KM 3aMETHO yXyauuiochk. HecMoTpst Ha Bce HeratuBHbIle (aKTOPBI, paciIupe-
HUE TEOMOJIUTHYECKUX OoTHOIeHH ¢ Typeukoit PecmyOnumkoit m Mcmamckoit
Pecriybnukoit Mpan 3HAYUTENBHO YBEITUYHIIO €€ SKOHOMUYECKHM MOTSHITHAT U
€€ CIOCOOHOCTh BIWATH HAa COBPEMEHHBIM TEOMOJMTHYECKUN KOa A3sepOaii-
mkanckor PecryOnmku. Tak, B ycnoBusx Onokaabl HaOMIOJaeTCs TUHAMUKA
pocTa TEOMOJUTHYECKUX BO3MOKHOCTeH HaxumBanckoi ABTOHOMHOU Pec-
yOJIMKY TIOJT BIUSHUEM CIIeayonux ¢pakTopos [3]:

- IIpaBunbpHast olleHKa PUCKOB I'€ONOJIMTUYECKH BHOBb (POpMHpYIOLIEHCS
AzepOaiikanckoit PecryOnuky B JaHHBIX yCIOBUSX, €€ CIIOCOOHOCTh obecrie-
YUTh YCTOMYHMBOE pPa3BUTHE U €€ BIMSHUE Ha 00IIee pa3BUTHE ABTOHOMHOMN
PecnyGnuku;
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- Pacnonoxxenune ABTOHOMHOUW PecnyOnmku Mexmy ABYMsI KPYITHBIMHU Jep-
aBamu, Typenkoi pecnyosnmkoit u Mcemamckoit Pecrybnukoit Mpan, 00-
1Iee HaceJIeHHe KOTOPBIX cOCcTaBisieT Oosee 163 MUIUIMOH YelTOBEK U BHYT-
PEHHUI BaJOBBIN MPOIYKT KOTOPBIX OolleHUBaeTcs B 4,0 TpuIIMOHA A0JIIa-
pos CIIJA, npOTsSKEHHOCTh T'PaHMI] C KOTOPBIMU cocTaBiseT 217 kM unu 7a
MOTPaHUYHON TMHUU ABTOHOMHOM PecryOnuku. Pacmmpenue BHEIIHETOP-
roBeIX oTHomIeHui ¢ Typenkoi Pecryomukoit u Mcnamckoit Pecriyonukoit
Upan, a Takyke AOCTYI K BHEIIHUM pbIHKaM, Co3/IlaHHbIM [lepenneit Azueit
1 HEMOCPEJCTBEHHO cTpaHamM llepcuackoro 3anmBa Ha OCHOBE T'€OMNOJIHU-

THYCCKOI'O COCCACTBA,

- Iloseruenne unrtepeca Typumu, Mpana m npyrux crpan LlentpanbHOi
Azun k ABTOHOMHOI PecnyOiMke ¢ 1Lenbl0 MHBECTHPOBAHUS, KOTOPOE
00ECTIeYNT yCTOWYMBOE Pa3BUTHUE, U JUIA 3TOTO (HOPMUPOBAHHE OIUTONPH-
SATHON NI€JI0BOM Cpelbl U BO3MOYKHOCTEH I CTUMYJIMPOBAHUS Pa3BUTHS
CBOOOTHOTO TPEANPUHIMATENFCTBA B ABTOHOMHOM PecryOnuke. YkazaH-
HBIE TeONOJUTHYECKUE (AKTOPh! BIUSHUS CHOPMHUPOBAIN PETHOHAIBHYIO
TEPPUTOPHUIO, B TMOCIEIHUE OBl OOJIANAIONIYI0 JUHAMUKOM poCTa, IZie B
3HAUUTENIBHON CTENEHU PacIlMpUIach YKOHOMHKA, MOBBICHIOCH COLIMAJIb-
HOe 0JarocoCTOSIHME HACENIeHMs], CO3[JaHa OTBEYAIOLISsl COBPEMEHHBIM
TpeOOBaHUSAM COLMAIBHO-IKOHOMHUYECKasi HH(PPACTPYKTYypa, a caMoe TiaB-
HOE, YBEIMYWINCh BO3MOXKHOCTH It (POPMHPOBAHUS TEOTIOIUTHIECKOTO
kozna AsepOaiipkanckoit PenyOnuku [2]. 9T0 KOHKPETHO MOATBEPKIAET U
aHaJIM3 MaKPOSKOHOMMUYECKUX IMOKa3aTelel, U3J10KeHHbIN B Ta0uie (Tad-

auna 2).

Tabmnura 2

OcHoBHBIE MAKPOIKOHOMUYecKHe MoKka3aTean HaxunBanckoit AP
U HX MeCTO B reonoJIMTHYecKoM Koje Azepdaiizkanckoi Pecny6ankn

(mo 2019 rony)
YaennHblii Bec B
Buemrne- | Azep0aiixxkaH-
0O0nem . .
Topro- | ckoii Pecmybimke Oo0BeMm YaennHblii Bec B
MPOAyK- N o .
TI'eomosmTnyec- 1a BBII BBIH B % npo- A3zepbaiikan-
Kasi Tepputopus | odoport Bo BHem- | MbIILI. | CKOM IPOMBIILI.
MaHa”l: B MJIH. B HeTop- MPOAYKTA npoaykre %
OJLJI. BBII | roBoM 060-
porte
f;""“"a“c"a" 2839,7 | 4971 | 35 1.7 1015.0 2.2
Asepbaitnman- | g1001 0 | 30040.5 [100.0|  100.0 46735.5 100.0
ckasi Pecny0Jimka

Pe3ynbTaThl aHanaM3a MOKa3bIBaIOT, YTO CIIOCOOHOCTH ABTOHOMHOH Pec-
MyOJIMKU BIIMATH HE TEOMOJUTUYECKHN KoJ A3sepOaiimkaHckoi PecryOmuku
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OCHOBAHA Ha KJIIOUEBBIX MAKPOIKOHOMUYECKHX IMOKazaTessx, ee aons B BBII
3HAUUTENIBHO YBEJIMYMBIIUCH B MPEbIAyLIUe rojapl, cocrasuia 3,5% B 2019
rofly , @ BO BHEIIIHEM TOBApOOOOPOTE COOTBETCTBEHHO Ha 1,7%, uto popmupy-
€T BO3MOXXKHOCTH BIIMSHUSI UM HAOJIOAAETCSl TEHICHIMS IUHAMHUKH pPOCTa IO
Bocxosmel nuHuM. Camoe TJIaBHOE COCTOMT B TOM, YTO 3TH IOKa3aTeln
MMEIOT BBICOKHIA MTOTEHIIMAJ MIEPCIIEKTUBHOCTH, Y€MY CIIOCOOCTBYET BBITOJHOMN
reONOJIUTUYECKOE IOJIOKEHHE U MPHUPOJIHO-PECYPCHBIN MOTEHLUAT aBTOHOM-
HOM pecryOJInKH.

Teppurtopust Haxunsanckoit AP siBiseTcst oHUM U3 perioHoB A3epbaii-
JoKaHCKOW PecnyOnuKM ¢ 3aCyIITUBBIM U KOHTUHEHTAJIbHBIM KIMMAaTOM U 00-
raTbIM IIPUPOJHO-PECYPCHBIM NMOTEHIMAIOM. ClleAyeT OTETUTh, YTO B HACTOS-
miee Bpemst B ABToHOMHOU Pecryonuke comepxurcst 60% dopsl, 56% dayHsr,
2782 Buja BeIcHIMX pacTeHUi. M3 Moie3HBIX HCKONAEMBIX U3BECTHBI 30JI0ThIE
npuncku [Musz6amm, Arittop, Lllekepaepe, 3anexu meaun u nopdopa B I'Eiinar,
Mucnar, Amumnsir, I'éiixtonatop, I'éi-réns; nomumeranisl B Hazupsasz, Arne-
pe, 'tomronutto; MmonubaeHoBsle B Juaxuaii, [laparayvaii; lapuaarckoe mecro-
POX/I€HUE MBIIIBIKOBUCTON pynbl, TpaBeptuHa B bysros, llaxraxtel, ['apa-
Oarnap; HexpaMckuii 10IOMUT M KaMEHHasl COJIb, HAXYMBAHCKAasl COJIb U JIpY-
rue HEeMETAJUIMYECKHE TOoJe3Hble ucKomaeMble. 60% pecypcoB MHHEpaJIbHBIX
Boa A3epOaitmkanckoit pecriyonuku (babex Cupab; Baiixup; bamamisr B
Hlax6y3e; Jdapunar B JDxynede) ominyaercs HainuueM Oosee 250 UCTOUHU-
KOB MUHEPAJILHOW BOHI [§].

B wurore 3TOT mOTEHLMal CrOCOOCTBOBAJl Pa3BUTIO SKOHOMHUKU aBTO-
HOMHOW pecIyOJMKH, YBEJIUYUB €€ BIMSHHE Ha I'€ONOJIMTUYECKUN KO pec-
ny6snuku. Jlons npombinuieHHoctd B BBII yBenuuunach mo cpaBHEHUIO C 01-
HuUM TOJIbKO 2016 rogom u ceiiuac coctasiseT 35,7%, a 6onee 95,6% mpoayk-
LMY TPUXOJUTCS HA YaCTHBIA cekTop [7]. B HBpIHEIIHEH cUTyalluu BIMSHHE
HAP na reononutndeckuii koa Azepoaitmkancyoit PecryObnuku Takske MOKHO
OIIPEAEIUTh YPOBHEM €TI0 MHJIEKCa SKOHOMUUYECKOT0 pa3BuTHs. [l 3Toro pac-
CUMTaH U MPOAHAIU3UPOBAH UHAEKC SKOHOMHYECKOIO Pa3BUTHsI aBTOHOMHOM
Pecny6uxu Ha ocHoBe kKoo puuuenta .M.JlonatHukoBa.

Jliia pacdera MHJEKCAa SKOHOMHMYECKOTO Pa3BUTHUS MCIIOJIb30Bajach Clie-
ayromas mMatemaruudeckas 3aBucumocts Jl.M.Jlonatnukosa [10], pe3ynpTaTsl
KOTOPOM MPUBEICHHI B TabmIie 3.

V2
Lopatnikov = 0,1 NS
I'ne V2~ npoussenennsiii oosem BBIT (Manar)
N - YucnenHnocTs HaceneHus: ABToHOMHoOM PecyOnuku (MiTH. yer.)
S - 0bIIast TIOMA/Ib TEPPUTOPHH ABTOHOMHO# PecriyGmuku (k)
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Tao0muua 3
JIuHaAMHKa U3MEHEHUs] MHIEeKCa IKOHOMHYECKOI0 Ppa3BUTHS
mo 2000-2019 ronam B HaxuuBanckoii AP
U ero BJHMsIHNEe HA TeONOoJTUTHYECKUI roJ A3epOaiikana

Teomosurnyeckast HNHaexc YKOHOMHYECKOTO OTHOCHTETBHBII POCT MO
TeppUTOPHSI pa3BTHsl cpaBHenuio ¢ 2000 roqom
2000 2015 2019 2015 2019
HaxuuBanckas AP 0,19 5,0 5,7 26,3 30,0
A3zepoaiixanckas 0,57 6,0 8.8 10,5 15,4
Pecnybaunka

AHann3 MatepualioB TaOIHIIBI CBUIETENBLCTBYET O ToM, uTo (Tabmuia 3)
3a mocnenuue 19 ner sxkoHomuka AP BbINIa HA KAYECTBEHHO HOBBIM ATal pas-
BUTHS KaK OJMH U3 PETMOHOB C CaMOM BBICOKOM AMHAMUKONW SKOHOMHYECKOIO
pocta B AzepOaiimxane u mupe. Takum oOpa3oM, MPOBEIECHHBIN aHAIN3 WUH-
JIeKCa SKOHOMHYECKOTO Pa3BUTHS MMOKa3bIBAET, YTO B ABTOHOMHOM pecmyOiu-
ke B 2000 roxy sToT mokasarensb coctasisia 0,19, B 2015 roay -5,0, 8 2019 ro-
ny goctur 5,7 wnu B 2015 rony B 26,3 pasa 6onbiie ,uyem B 2000 roay, a B 2019
roxy Beipoc 6onee yem B 30 pas.

CrnenyeT OTMETUTH, uTO B A3epbaiikaHckoil Pecrybnuke mo cpaBHEHUIO
¢ 2000 rogom B 2015 rony nuHamuka pocrta okazanack B 10,5 pa3a Bblle, a B
2019 rony B 15,4 pa3a, 4To cOOTBETCTBEHHO B 15,8 1 14,6 pa3 HUKE TMHAMUKU
pocta ApTroHOMHOUN PecnyOnuku. JInHAMHUKY CTOJIb BBICOKOTO MHJEKCA SKOHO-
MHUYECKOTO Pa3BUTH CIIEAYeT OOBSACHATh PEaIbHBIM PE3ylbTaToM 3(PQPEeKTHB-
HOM SKOHOMHYECKOM NOJUTUKH, npoBogumoi B HAP, yBennuenuem uHo-
CTPaHHbIX MHBECTUIMN W, MPEXKJE BCErO, BHEIIHEH TOPrOBIM B aBTOHOMHOM
pecnyOnuke 6marofaps co3iaHuio OmaronpusTHo# aenoBoii cpeasl [3]. Ilpu-
BJICYECHUE MHOCTPAHHBIX MHBeCTHINI B HaxunBanckyro AP cTano BO3MOKHBIM
3a c4eT OoraToro MPUPOAHO-PECYPCHOTO moTeHIana AP u ero BKIIOYeHHS B
MIPOU3BOJICTBEHHBIH 000POT.

[IpoBoarMBIE B aBTOHOMHOH pecmyOnuke pedopmbl clieayeT OIeHU-
BaTh KaK MMPOTHO3UPYEMbIN NMEPCIEKTUBHBIA UTOT, KOTOPBIN B OinxkaiiieM Oy-
JyIIeM YCUIUT CBOE BJIMSHHE HA TEOMOIMTUYECKUN Koj AszepOaimkaHCKOU
Pecniy6nuku. D10 BiausiHue Hanbosiee YETKO MPOSBIISIET CeOsl 10 CPaHEHHUIO C
[InanoM MeponpusTUid, MPOBOJUMBIX B ABTOHOMHOHN pecmyOiuKe, Mpeny-
CMOTPEHHBIX B ['OCYyIapCTBEHHOH IporpaMMme COLNAaIbHO-?)KOHOMHYECKOTO
pa3Butus AsepOaiimkanckoil PecriyOnmuku wa 2019-2023 roasl. B manHoM
IJIaHE MEPOTPUATHH B ABTOHOMHOW pecnyOjuKe W €€ aJIMHUHHCTPATHUBHBIX
TEPPUTOPHUSAX 3aIIAHUPOBAHO 18 MepompusiThii, Hauboaee BaKHBIE U3 KOTO-
pPBIX HampaBJ€Hbl Ha CO3/JAaHHE IMPOMBIIIIEHHBIX KBAPTAJOB, TUAPOIIEKTPO-
CTaHIINI, CTPOUTEIHCTBO HOBBIX aBTOMOOMIBHBIX JOPOT M JAPYTHE MEPHI, CIIO-
COOHBIE TIOBJIUATH HAa KAalIUTAIOEMKOE SKOHOMHMUYECKOE pa3BuTHE. B 11enax BbI-
SIBJICHUSI TCHJCHIIMH, CIIOCOOHBIX IMOBIUSATH Ha DKOHOMHUYECKOE DPA3BUTHUE B
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2019-2023 romax HamMu OBUTM TIOATOTOBJICHBI MPOTHO3HBIE IMOKA3aTEH TPO-
MBIIIJIEHHOTO Npou3BoAcTBa Ha 2025 rox. Jlns cocTaBieHHs] IPOrHO30B, B Ka-
yecTBe 0a30BOT0 MaTepualia HaMHU ObUTH MCTIOJb30BAIH CIICYIOIINE CTATUCTH-
YeCKHUe MoKa3aTesin ABTOHOMHOU pecyonuku [9] (Tabnwia 4).

Tabmuna 4
JAnHamMuka u3MeHeHUus NPOMBIILIEHHOT0 Npou3BoaAcTBa B HaxunBaHcKoi
ABTOHOMHOM Pecnybimke 3a 2000-2019 roasl (ThIC. MAHAT)

I'eonmouTHyeckas
TEePPUTOPHSI

2000-2005

2006-2011

2012-2017

2018-2019

HaxuuBanckas AP

128146,8

1569530,1

5380671.9

2005038,5

CpenHee 3HaYeHue

21357,8

261588,4

896778,7

1002519,3

34 roabl

JInnamuka pocra
110 CPABHEHHUIO C
2000-2005 ronamu 100.0 12,2 42,0 47.0
(Paza)

W3 pganHo#W Tabnuubl BUAHO, 4TO (Tabmuua 4) B mepuox 2000-2019 rr.
HalJo1aach BBICOKAsi JUHAMHMKA POCTa MPOMBILIUIEHHOTO MPOU3BOACTBA AB-
TOHOMHOM PecryOmuku.

Jns onpenenenus nokasarenei NepcreKTUB MPOTrHO3a ObUIO MPUMEHEHO
CIIEyIOIlEE JIMHEWHOE YPaBHEHHE:

Vi = ap + a;t (1)

I'ne:

Yt — CIVIAKEHHOE MaTEMaTHUECKOE 3HAUEHUE Y;
ao U a; IIPUHATHI 33 TapaMETPbI MIPSIMOK.

t—ux HOpHI[KOBI:Iﬁ HOMCP UJIKW BPEMCHHBIC IIUKIIbI.

B ypaBHeHuu: 3HaueHue t Bcerjga M3BECTHO, TOATOMY BAKHO HAWTH Ma-
paMeTpsl ap U a; I ONPEAEIICHHs Vi . EClIM NPUMEHUTH CIEAYIOIYI0 CUCTEMY
ypaBHeHui (1), yIOBIETBOPSIONIYIO YCIOBHSIM METO/Ia HAMMEHBIITUX KBaJapa-
TOB, TO MOKHO TOJIYYHTh CUCTEMY, YAOBJIECTBOPSIONLYIO ITApaMeTpaMm ap U a; .

Vi = ag + aqt
na,+a, nt=y 5
{a02t+a12t2=2yt @)

Jlns pacdera cucTeMbl YPaBHEHHM MOXHO IOJYYUTh CIECAYIOIIYIO CHC-
TEMY YpaBHEHUH, UCIOJIBb3Yys MaTepHalIbl TaOIHLIbI 4:
{ 20ay + 210a; =9083387.3

210a, + 2870a; = 140352230.9 (3)

Otcroaa: onpenenus, uto ag = 43444 .4
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a, =47389.5
B pe3ynbrate Moaenp mporso3a mpuMeT CIIEIYOIINI B
Vi = ag + a;t=43444.4+47389.5 ° -t (4)

Tabmuua 5
IMoka3aTenu pocTa CONMATBLHO-IKOHOMUYECKOT0 PA3BUTHSI PETHOHOB
A3zepoaiinxanckoil Pecmyosmku Ha 2019-2023 roabl, NpOrH03MpoBaHHbIE HA
OCHOBE MOJIeJIM Yy = ag + a;t MPOMBINLIEHHOr0 NPOU3BOACTBA
HaxuuBanckoit AP corsiacno I'ocynapcrsennoii IIporpamme ,
M MX BJIUSIHHE HA IeonoJIuTHYecKnil Koa A3zepOaiizkanckoi Pecy0amnkn

I'eomoauTuyeckast 2019 2020 2023 2025 JIlnnamuka
TeppUTOPHUSI (MaH.MaHAT) (MJIH. Ma- (MJIH. Ma- (MJIH. pocTa oTHO-
dakTny.) HAT) HAT) manar ) | cut. 2019 r.
B %
2023 | 2025
HaxuuBaHckasi 1014.97 1038.62 1180.80 1275.60 | 116.3 | 125.7
AP

[TporHo3sl yka3bIBalOT Ha TO, 4TO MO cpaBHeHHIO ¢ 2019 ronom o0Bbem
MIPOMBIIIJIEHHOTO MTpou3BojcTBa B AP yBennuutcs Ha 116,3% B 2023 rony u
Ha 125,7% B 2025 roay, 4TO MOATBEPKAAET, UTO BIUsIHUE ABTOHOMHOU Pec-
nyOJIMKKM HAa TEONOJUTHYECKHM Koxa AszepOaiixaHckoil PecnyOnuku yBenu-
yuTcs B cpeaHeM B 1,2-1,3 pa3a. ODTOT mokas3arenb XapakTepU3yeTcsl Kak KOM-
IJIEKCHBIN 3JIEMEHT BO3JIEHCTBUS HE TOJIBKO Ha MPOMBILIUIEHHOE MPOU3BOICTBO
aBTOHOMHOM pecryOJMKH, HO M Ha BCE €€ COL[MAIbHO-I)KOHOMHYECKHUE TOKa3a-
TEJNH.

Amnanusbl Bo3moxkHocTed HaxuuBanckoir AP B ¢opmupoBaHuu reomnosiu-
TUYECKOTO KoJa A3epOailpkaHCKOW pecryOIuKe MPUBOIAT K CICTYIOIINM pe-
3y/nbTaTaM:

- HaxuuBanckass ABToHOMHast Pecry0nnka pacroyioskeHa B FOr0-BOCTOYHOM
yactu KaBkasckoro cyopernona mexay 38°51" u 39°47' BoctouHOM 10aT0-
Tol 1 44°46" u 46°10’ 3anagHoi noarotel. OHA SBISETCS HEOTHEMIIUMOMN
AKCKJIaBHOM 00y1acThi0 A3epOaiimxaHckon PecryOnuku u pacmosioxkeHa Ha
mwiomaan 5,5 TeIC. KB. KM, Ha 158 kKM c ceBepo-3amaga K rOro-zamagy u
HMMEET CaMyIo OOJIBIIYIO MTPOTSHKEHHOCTD € CeBepa Ha IoT JJIMHON 75 KM.

- Bce cexropsl skoHOMukH HaxumBaHnckoit ABToHOMHOM PecryOmuku ume-
0T MHTETPUPOBAHHBIC OTHOIIEHUs ¢ A3zepOaiimkaHckoil PecryOmukoit u
yclemHo pasBuBatorcsi. B Hacrosimee Bpems HAP chopmupoBana kak
TeONOJUTHYECKAs TEPPUTOPHsl, OoXBarbiBaromas 6,4% teppuropun Asep-
Oaifxanckoit Peciyonuku u 4,6% wnacenenus, 3,5% BBII u 1,7% Buem-
HETOProBOTO 000POTA;

- T'eononmutnyeckoe nonoxkeHne HaxuumBaHckoil AP xapaktepusyercs Kak
TEppPUTOpUS C (YHKIMOHAIBHBIM BIMSHUEM, DPACIOJOXKEHHAs B IOTO-
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10.
11.

3amagHoi yacTu KaBkasckoro cyOpernoHa ¢ rpaHHIlel, MPOTSKEHHOCTHIO
463 kM ¢ Typuueit, Upanom u ApmeHueii;

B nbIHemHe# cutyanuu 01aronpusTHOE TeONOIUTHIECKOe ToJioxkeHne AP
(dbopMupyercsi MoJ BIHMSIHHEM SKOHOMUYECKHUX BO3MOXKHOCTEH, co37aBae-
MBIX ee 217 km-oit nmuHMel rpanuisl ¢ Typenukon PecryOnmkoit u Mcnam-
ckori PecnyOnukoii Mpan, npousonsmux BBIT Ha 6onee 4,0 TpuiinoHa
JIOJUTAPOB C HaceneHueM Oonee 163 MIILTHMOHA YeloBeK. borateiii mpupo -
HO-peCcypcHbI ToTeHInan AP co3maer OOJIBIION TEOMOJMTHYECKHH IT0-
TEHIUAJ, ¢ OJIATONMPUATHBIMU YCIOBUSIMU ISl €€ SKOHOMHYECKOTO Pa3BH-
THS U UHOCTPAHHOW MHBECTHUIIMOHHOW NPUBJIEKATEIBHOCTH, a TaK¥Ke Mep-
CIIEKTHBAMHU BIIUSHHS Ha (OPMHUPOBAHHME TE€OMOJIMTUUECKOTO Koaa Aszep-
Oaiixanckoit PecryOmuku.

JluHamuka pocta ABTOHOMHOM PecnyOnmku, nanbHeilee paciiupeHue
TrEeONOJIMTUHYECKUX BO3MOXKHOCTEN B OTHOLIEHUAX ¢ Typuuen u Mpanom, a
TaK)K€ YBEJIIMYEHHE BHEIIHETOPTOBOIO0 00OpOTa B OJMKauiemM Oymyiiem
JIENIal0T UCMOJIb30BaHME BCEX ATHUX BO3MOXKHOCTEH Oonee 2(eKTUBHBIM B
KavecTBE TJIABHOM 3a/1a4 JIJISl PYKOBOJSAIIUX OPTaHOB C TOUKHU 3PEHUS BO3-
JEHCTBHS Ha TEOMONUTHYECKUI Kol AzepOaiimxanckoil PecryOmmku.
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VOTON MUHARIBOSINO QODOR AZORBAYCAN RESPUBLIKASININ
GEOSIYASI KODUNUN FORMALASMASINA NAXCIVAN MUXTAR
RESPUBLIKASININ TOSIiR IMKANLARININ QiYMOTLONDIRILMOSI

M.R.MUSAYEVA, N.AMIRZOYEVA
XULASO

Vaton miiharibasino qodor olan dovrde Azorbaycan Respublikasinin 6z geosiyasi
kodunun osas elementlorinin tomin eds bilmosinds, beynolxalq cografi omok bdlgiisiindo
miisbat saldolu ticarat balansina nail ola bilmasinda eksklav orazi olan Naxg¢ivan Muxtar
Respublikasinin imkanlart hartarafli vo kompleks tohlil olunaraq qiymatlondirilmisdir.

Aparilmis tohlillor naticesinds miioyyon edilmisdir ki, Vaton miiharibasine qodar olan
dovr arzinds Nax¢ivan Muxtar Respublikanin Azaorbaycan Respublikasinin geosiyasi koduna
tosir imkanlar1 makroiqtisadi gostaricilar, xiisuson {imumdaxili mohsulda (UDM) onun xiisusi
¢okisinin oavvalki illoro nisbaton xeyli artmasi osasli tosir imkanlarini formalasdirmis vo bunun
yiiksalon tendensiyaya malik xatt iizra perspektiv dinamikas1 miisahids olunmusdur.

Bundan basqa Muxtar Respublikanin Azarbaycan Respublikasinin geosiyasi koduna
perspektiv tosir imkanlariin bundan sonra daha yiiksok olacagy, ilk dofo model tonlik asasinda
torofimizdon MR-da sonaye mohsulunun hocminin 2023-cii ildo 116,3%, 2025-ci ilds iso
125,7% artacagl hesablanmisdir ki, bu gostaricilor asasinda Azorbaycan Respublikasinin
geosiyasi koduna Muxtar Respublikanin tesir imkanlarinin yaxin perspektivdo 1,2-1,3 dofs
artacagi proqnozlasdirilmisdir.

Acar sozlor. Geosiyasi kod, Naxg¢ivan Muxtar Respublikasi, geosiyasi mdvqe,
eksklav orazi, siyasi-iqtisadi blokada, iqtisadi inkisaf indeksi.

OPPORTUNITIES OF THE NAKHCHIVAN AUTONOMOUS
REPUBLIC ON THE FORMATION OF THE GEOPOLITICAL
CODE OF AZERBAIJAN BEFORE THE PATRIOTIC WAR

M.MUSAYEVA, NNMIRZAYEVA
SUMMARY

The article comprehensively and thoroughly analyzes the opportunities of the
Nakhchivan Autonomous Republic, which is an exclave territory, in ensuring the main
elements of the geopolitical code of the Republic of Azerbaijan and achieving a positive trade
balance in the international geographical division of labor, despite being in a state of war.

The analyzes revealed the ability of the Nakhchivan Autonomous Republic to influence
the geopolitical code of Azerbaijan, to macroeconomic indicators, in particular its significant
growth in GDP compared to previous years and its perspective upward trend.

In addition, it is envisaged to increase the perspective possibilities of the influence of
the Autonomous Republic on the geopolitical code of the Republic of Azerbaijan before the
patriotic war. For the first time, based on the model equation, we calculated that the volume of
industrial production in the Autonomous Republic will increase 116.3% in 2023 and 125.7% in
2025. Based on these indicators, in the near future it is predicted that the influence of the
Nakhchivan Autonomous Republic on the geopolitical code of the Republic of Azerbaijan will
increase by 1.2-1.3 times.

Key words. Geopolitical code, Nakhchivan Autonomous Republic, geopolitical
position, exclave territory, political-economic blockade, economic development index.
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COGRAFIiYA FONNININ TODRISINDO TOFOKKURUN MUXTOLIF
SOVIYYOLORININ FORMALASDIRILMASI IMKANLARI

N.S.SEYFULLAYEVA
Baki Doviat Universiteti
neli57@rambler.ru

Maqalada mantiqi, tonqidi vo yaradici tofokkiiriin inkisaf etdirilmasini ifada edan fellarin
cografiya kurikulumunda istifada olunmasi sarh olunur. Onlarin cografiya darsliklarinda tatbiq
edilmasi tohlil edilir . Tofokkiiriin inkisaf fellorinin sagirdlorin formalasmasinda ahamiyyati
asaslandrilir. Darsin miixtalif marhalalorinda tatbiq edilmasi imkaniart arasdirilir.

Acar sozlar: montiqi tofokkiir, tonqidi tofokkiir, yaradict tofokkiir, idrak, aqli proses,
Oyronmo, inkisaf, modoniyyat

Diinyada movcud olan informasiyalarin stirotlo artdigi bir zaman
kasiyindo comiyyatin inkisaf istiqamatlarine o ciimlodon tohsilin mogsadlarine
miinasibat doyisir. Tohsil prosesinds avvalkindon forqli olaraq yaddasaxlamaya
osaslanan informasiyalarin azbarlonmaosi deyil yeni doyar va soristolor-votondas
tofokkiirti, ana dili vo hor hansi xarici dilds sorbast linsiyyot madoniyyati,
tolerantliq, kreativlik, riyazi vo iqtisadi savad , ekoloji torbiys vo digor bu kimi
bacariglar tohsilin magsodina cevrilmokdadir. Problemin halli {igiin risk edo
bilon, gorarlar gobul edon, ¢evik vo tosobbiiskar gonclorin formalasdirilmasi
XXI osrin osas tolobloridir. Sadalanan bacariglarin formalasdirilmast tohsil
prosesindo onononvi “hafizo iizorindo qurulan” todris prosesindon tam forqli
yeni bir yanagsma- 6zlinomoxsus mozmun, forma vo metodika tolob edir. Yeni
yanasma Azaorbaycan tohsilinds islahatlarin aparilmasi ilo miisayiot olunur. Bu
1so tohsil sisteminin diinya tohsili ilo inteqrasiya olunmasina imkan verir.
Diinyanin inkisaf etmis tohsil sistemino malik olan dlkoalorinin oksariyyatindo
tohsil humanist xarakero malikdir. Belo ki, bu 6lkolordo tohsilin garsisinda
duran on miigoddes vozifo insan formalagsdirmaqdir. Bu vozifoni yerino
yetirmok {c¢ilin tohsilin mozmunu miixtolif zamanlarda doyisiklikloro moruz
qalmigdir. Uzun illor hafizo moktablori tohsil sistemlorinds aparict rola malik
olmus, comiyyato akademik biliklorin 6nomli olmasi toblig edilmis, biliklorin
qiymatlondirilmasindo informasiyalarin hocmi osas baza qobul edilmisdir.
Lakin zaman keg¢dikco insanlarin diisiinco torzi doyismis, idrakin, diisiinconin
daha doyoarli olmast 6no ¢ixmigdir. Miiasir dévrde diinyanin oksar 6lkslorinds
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vo o climlodon Azorbaycan moktobindo tohsilin osas funksiyast kimi
“sagirdlarin oqli inkisafi moktabin baglica funksiyas1” kimi qiymatlondirilir.
Sagirdlorin oqli inkisafi onlarin idrak foaliyyotinin soviyyasini oks etdirir.
Idrak prosesinin foallagdirilmasi tolim prosesindo c¢oxsali problemlorin holli
iiciin acar rolunu oynayir. Idrak - kegmisdo oldos edilon nailiyyatlordon istifado
etmoklo yeni biliyin istehsalidir. “Idrak nozeriyyesi” terminini 1854-cii ildo
sotland filosofu J.Ferryer daxil etmisdir. Bu nozariyyoyo gora idrakin monbayi
insan1 ohata edon xarici alomdir. Insan otraf miihitds olanlari- baglari, tarlalari,
mesolori gorlir. Giinos istisini vo is1gin1, havadak riituboti qavrayir, onu ohato
edon miihitds olan canlilarin, heyvanlarin, quslarin sasini esidir, bitkilorin, giil-
cicoklorin qoxusunu duyur. Eyni zamanda insan movcud olan osya vo
hadisolorini sadoco qavramir. Insan onlara foal omali surotdo tosir gdstorir vo
idrak foaliyyoti formalasir. Mohz bu morholods dorketms prosesi formalagir.
Diinyanin dork olunmasi hissi idrakdan - duygu vo qavrayislardan baslayir.
Lakin duygu ve gqavrayigdan alinan molumatlar idrakin daha yiiksok
morholasing yoni tofokkiiro otiiriiliir. Tofokkiir insanin qarsisinda yeni mogsad
qoymasi va onu agmaga dogru addimlamasi faaliyyati ilo slagodardir. Bu yolla
qazanilan faktiki materiallar montiqi idrak pillosindo miicorrad tofokkiirdos tohlil
olunur, imumilosdirilir vo natico ¢ixarilir. Cixarilan natico praktikada yoxla-
nilir. Biitiin qanunauygunluqlar bu yolla dyranilir vo bu asasda elm qanunlari
miioyyan edilir. Noticade idrak prosesinin inkisafi sxematik olaraq asagidaki
kimi ifado oluna bilir: otrafda bas veronlorin canli miisahidesi — miicorrad
tofokkiir — praktika. Tolim prosesinds sagirdlorin foalligini tomin etmokdon
otrii ilk novbado onlarin dorketma soviyyalorini idrak fazalari yoni diisiinmoya
yonaltma dorketms, diisiinma iizro nizamlamaq lazimdir.

Molumdur ki 2006-c1 ildan respublikada totbiq edilon Milli kurikulum
biitlin fonlor o ciimlodon cografiya fonni iizro yeni tohsil proqramlarinin (
cografiya kurikulumu) tortib edilmasi vo onlar osasinda dorsliklorin tortib
edilmoasino baslanilmisdir. Fonn kurikulumlarinin  hazirlanmasinda sado
quruluslu “hafize” moktobindon idrak prosesino osaslanan daha miiorokkab
“tofokkiir” moktobino keg¢id morhalosinin talablori nozers alinmisdir. Bu ilk
novbodo mozmun standartlarinda. Daha sonra cografiya dorsliklorindo vo
nohayot miiallimlorin tadris zamani faaliyyatindos ifade olunur.

Cografiya fonninin todrisinin bazasinin hor ti¢ marholasinds tofokkiiriin
dord soviyyesinin hor birinin 6z yeri vardir. Hafizoys asaslanan ilkin baza 6z
ohomiyyatini heg¢ bir halda itirmir. Hafizo tofokkiiriin asagi pillasidir. Hafiza
mexaniki yaddasaxlamaya osaslanir. Yaddasaxlamani asagidak: fellorin komo-
yi ilo méhkomlondirmoak vo giymetlondirmok miimkiindiir: 6yron, azbarls, ya-
dina sal, xoyalinda canlandir, yadinda saxla; danis, ifads et; tap, siyahini tortib
et, sadala; tosdiqini tap (esaslandir); diisturun kémayi ilo hesablayib tap, hesab-
la; hor hanst bir kateqoriyaya aid et; gostor; modelin osasinda tortib et; torif et.

Hafizo idraka osaslansa da soxsiyyetin biitiin parametrlorini ohato edo
bilmir. Bunu montiqin miixtalif soviyyalori shato edo bilor. Mantiq insanin
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diizglin diistino bilmosidir. Diizgiin diisiinmo insanin 6z 6zl ilo miibahiso edo
bilmasi noticosindo formalasir. Montiq sagirdlorin idrakini inkisaf etdirmayo,
onlarin intellektual soviyyslorini yiiksaltmoyo, bilik, bacariq vo vordislorinin
daha mozmunlu vo otrafli formalasmasina xidmot edir. Idrak foaliyyati
tofokkiirii formalasdirir. Tofokkiir mogsodydnlii idrak prosesidir. Idrak foaliy-
yatindo montiqi, tonqidi vo yaradici tofokkiir inkisaf edo bilor.

Mantiqi tafakkiir hoyatin biitiin saholorindo insana lazim olan vor-
disdir. O, molum olanlar1 mochula dogru aparan prosesdir. Bozi pedaqoqlarin
fikrino gdro montiqi tofokkiir daha ¢ox doqiq elmlorin todrisinds totbiq olunur.
Lakin maontiqi tofokkiirii ifado edon fellor cografiya fonninin mozmun stan-
dartlarinda ugurla totbiq edilmisdir. Fellor asagadakilardir: tosvir et, miiqayiso
et, oxsarliglart vo forglori tap, tosnif et, qur, doyisdir, hesabla, sadolosdir,
miloyyan et, 6z torifini ver, alagoni askar et, sxem, qrafik, codval diizalt, tortib
et, davam et, tohlil et, izah et, sorh et, notico ¢ixar, sobabi tap (sabab, natico) ;
timumilosdir, osas ideyani secib ayir, mahiyyastini, monasini ifado et.

Tofokkiiriin daha iist saviyyasi tonqidi tofokkiirdiir. Tanqidi tafakkiir
ogli prosesin yeni iislubudur. Miigayisolor aparmagqla, yaxsini pisdon, diizii
oyridon se¢gmokls obyektiv varligi dork etmok iiciin tonqidi tofokkiirdon istifado
etmok tolob olunur. Tonqidi tofokkiir asagidaki fellorlo ifads olunur: miixtalif
baxis noqtalorindon giymatlondir, shomiyyatini, rolunu qiymatlondir; meyarlar
miloyyon et, meyar codvalini tortib et; sohvlori tap, faktlar1 uydurmadan secib
ayir, miibahisali mogamlar1 askar et; tonqidi yanas, diizglin olan1 se¢; on mii-
hiim predmetlori vo hadisalori miioyyan et, shomiyyatini siibut et; 6z ideyan
osaslandir (siibut et); on somorarli yolu tap; maslohat ver.

Cografiya fonninin mozmun standartlarinda tonqidi tofokkiir fellori ki-
fayot qodor totbiq edilmis vo dorsliklords istifado olunmusdur. Bu iso sagird-
lorin miistaqli diistinma, fikirlorini sorbost toqdim etmak va s. qabiliyyatlorinin
inkisaf etmasi ilo naticalonir.

Tofokkiiriin on yiliksok soviyyesi yaradici tofokkiirdiir. Yaradict tafok-
kiir - kurikulum toliminin aparici ideyasi olub, XXI asr {i¢iin gabul edilon kom-
pitensiyalarin torkib hissosidir. Yaradici tofokkiir sagirdlorin kollektiv formada
foaliyyoti ilo layiholor qurmasi {i¢ilin diisiincolorinin tomolidir. Yaradici
tofokkiir asagidaki fellorls ifads olunur: uydur (hekayo, situasiya, nagil, musiqi,
iisul); tortib et, uydur (maket, model, sxem, grafik, kitab); prognoz ver, miiqa-
yisa et va analoqu tap, ixtira et, yarat, basqa obyekto gondar, yeni totbiq lisu-
lunu tap; doyisikliklor et, yarat, yenidon tortib et, doyisikliklor etmoklo yarat,
quragdir; yeni osaslar lizerindoe tosnif et, yeni soraito uygun hala gatir, totbiq et
(yeni soraitdo); 0z soxsi izahini ver, problemi miioyyan et, forziyyolor irali siir;
miibaligs et, minimuma endir; simvol (romz) soklinds tosvir et.
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Cadval 1

Cografiya fonninin mazmun standartlarinda tafokkiir soviyyalari

baximindan tahlili (1- hafizo, 2 -moantiqi tofokkiir,
3- tanqidi tafokkiir, 4- yaradici tofokkiir)

Mazmun standartlar:

Tafokkiir saviyyalori

1 2 3 4
VI sinif
1.1.1. Qadim insanlarin Yer haqqinda tesavviirlerini sorh +
edir.
1.2.1. Kainatdaki soma cismlarinin horakatini forqlondirir. +
1.2.2. Yerin 6z oxu vo Gilnos otrafinda horokoatini tosvir +
edir vo onun cografi naticalarini toqdim edir.
1.3.1. Kartoqrafik tosvirlordo istifade olunan elementlori +
sorh edir.
1.3.2. Yasadig1 orazinin planini tortib edir. +

+

2.1.1. Yerin daxili qurulugunu, relyefini vo orada bas veron
hadiso vo proseslori tosvir edir.
2.1.2. Iri relyef formalarim kontur xaritads qeyd edir. + +
2.1.3. Yerin hava qatini sorh edir.
2.1.4. Hava iizorindo misahidolor aparir, naticolorini +
togdim edir.
2.1.5. Yer sathinds suyun paylanmasini sorh edir. +
2.1.6. Tobistds su dovraninin sxemini tortib edir.
2.1.7. Canli alomin miixtslifliyinin sabablerini sorh edir. +
2.1.8. Ekskursiyalarda topladigi kolleksiyani toqdim edir. +
3.1.1. Diinya xalglarimin forqli xiisusiyyatlorini tosvir edir. +
3.1.2. Kontur xaritads ilk yasayis montogolorini qeyd edir. +
3.2.1. Olkolori miixtolif olamotlorino géro miigayiss edir.
3.2.2. Azorbaycanla homsorhad o&lkslori kontur xaritodo
geyd edir. + +
3.2.3. Insanlarin tosarriifat foaliyyatini sorh edir.
3.2.4. Manimsoma iqtisadiyyatindan istehsal
iqtisadiyyatina kec¢idi sxematik tosvir edir. + +
3.2.5. Otraf miihitds ¢irklonmoys maruz qalmis orazilorin
fotoalbomunu hazirlayir. + +
VII sinif
1.1.1. Kosf vo todqiqatlar noticosindo xoritodo bas veron +
dayisikliklori miiqayiss edir.
1.2.1. Soma cismlorinin bir-birine tosirini vo onun cografi
naticoalorini olagalondirir. +
1.2.2. Yerin horokatinin naticelorine dair sado hesablamalar
apartr. +
1.3.1. Kartoqrafik elementlori forqlondirir. +
1.3.2. Kartoqrafik elementloro osason sado hesablamalar
aparir. +
2.1.1. Yer sothinde relyefin miixtolifliyinin yaranma
sobablorini gorh edir. +

129




2.1.2. Fiziki xaritalari tohlil edir.

2.1.3. Atmosferds bas veran hadiso vo proseslorin materik
vo okeanlara tosirini gorh edir.

2.1.4. Hava elementlarine dair sads hesablamalar aparir.
2.1.5. Diinya okeani vo quru sularinin fiziki-cografi
xiisusiyyatlorini gorh edir.

2.1.6. Kontur xoritodo diinya okeaninin hissalorini qeyd
edir.

2.1.7. Biosferin daxili komponentlorinin qarsiliqlt slagasini
izah edir.

2.1.8. Torpaq tiplarini kontur xaritads qeyd edir.

3.1.1. ©halinin regionlar iizra paylanmasini sorh edir.

3.1.2. Kontur xaritads shalinin six maskunlasdigi srazilori
geyd edir.

3.2.1. Olkelori tipoloji xiisusiyyatlorina géra tohlil edir.
3.2.2. Xorito lzerindo Olkalori tipoloji xisusiyyatlorine
gora qruplasdirr.

3.2.3. Diinya tosorriifatinin qurulusuna tosir edon tobii vo
iqtisadi amillori sorh edir.

3.2.4. Diinya tosorriifatinin miiasir modelinin sxemini tortib
edir.

3.2.5. Tobiotdon istifado zamani ekoloji gorginlik
zonalarinin nomenklaturasini (siyahisini) tortib edir.

VI sinif

1.1.1. Yeni elm sahalorinin yaranmasini izah edir.

1.2.1. Giinos stialarinin Yer kiirosino diismo bucaginin
doyigmasini hesablayir.

1.2.2. Yerin horoketinin cografi noticolori ilo hayatin
inkisafi arasindaki alagoni izah edir.

1.3.1. Kartoqrafik tosvirlorin miixtolifliyini, shomiyyatini
izah edir.

1.3.2. Kartoqrafik tosvirlor {izorindo hesablamalar aparir.
2.1.1. Litosfer tavalarinin horokotini miasir relyef
formalarinin yaranmasi ilo alagolondirir.

2.1.2. Tektonik xaritolords litosfer tavalarinin horokatinin
naticolorini oxuyur.

2.1.3. Iglimomologatiron amillori vo diinyanin iglimindo
bag veran doyisikliklori izah edir.

2.1.4. Atmosfer hadisalorins dair sxem vo diaqramlar tortib
edir.

2.1.5. Diinya okeaninda bas veron fiziki-kimyovi vo
dinamik proseslari tahlil edir.

2.1.6. Okean sularmin xiisusiyyatlori ilo bagli hesablamalar
aparir.

2.1.7. Biosferin digar tabaqalar ils slagasini serh

edir.

2.1.8. Tobii zonalar xaritosini oxuyur.

3.1.1. ©Ohalinin tobii vo mexaniki horokatinin soboblorini
izah edir.

3.1.2. Ohalinin tobii artimina goro hesablamalar aparir.
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3.2.1. Olkolori inkisaf soviyyasino gora tohlil edir.

3.2.2. Xorito lizerinde Olkalori inkisaf soviyyesine gors
qruplasdirir.

3.2.3. Tesarriifatin inkigafinda tobii ehtiyatlarin rolunu
qiymatlondirir.

3.2.4. Tabii ehtiyatlarin tosnifat sxemini qurur.

3.2.5. Ekoloji problemlorin insan hoyatina tosirini izah
edir.

IX sinif

1.1.1. Sivilizasiyalart cografi baximdan tohlil edir.

1.2.1. Yerin horokatinin comiyyatin inkigafindaki rolunu
osaslandirir.

1.2.2. Vaxt vo fosil doyiskonliyino aid hesablamalar aparir.
1.3.1. Kartografik tesvirlorin comiyyatin inkisafinda
ohomiyyatini izah edir.

1.3.2. Kartoqrafik elementlor asasinda topoqrafik xaritalori
oxuyur.

2.1.1. Yer gabiginda bas veron hadiso vo proseslorin
iqtisadi hoyata tosirini doyarlondirir.

2.1.2. Geoloji xarakterli tematik xaritolori oxuyur.

2.1.3. Atmosferdo bas veran hadiso vo proseslorin iqtisadi
hoyata tosirini tohlil edir.

2.1.4. Iglim xeritalarini oxuyur, naticalarini taqdim edir.
2.1.5. Hidrosferin iqtisadi hoyata tosirini izah edir.

2.1.6. Kontur xoritodo hidroehtiyatlarin yerlosmosini qeyd
edir.

2.1.7. lqtisadiyyatin inkisafinda bioehtiyatlarin  vo
alternativ enerji ehtiyatlarinin rolunu qiymatlondirir.

2.1.8. Yasadigr orazinin tobii komponentlorina dair
topladig1r molumatlart toqdim edir

3.1.1. ©halinin artim dinamikasini dlkalorin iqtisadi inkisaf
saviyyosi ilo alagolondirir.

3.1.2. Topladigi molumatlar osasinda hesablamalar aparir.
3.2.1. Olkolorin inkisafim tarixi-cografi baximdan tohlil
edir.

3.2.2. Tarixi-cografi regionlari kontur xaritods qeyd edir.
3.2.3. Tosarriifat saholorinin saciyyasini verir.

3.2.4. Tosorriifat saholorinin  yerlogsmosinin  olaqo
prinsiplorinin sxemlorini qurur.

3.2.5. Otraf mihitdo yaranmis ekoloji veziyyati
qiymotlondirir.

X sinif

1.1.1. Cografi hadiso vo proseslorin dyronilmosindo tobiot
elmlorinin qarsiliqli slagasini asaslandirir.

1.2.1. Yerin va diger sama cismlarinin amala galmasina
dair malumatlar toqdim edir.

1.2.2. Yerin harakatinin tobiats olan tasirini riyazi tisullarla
osaslandirir.

1.3.1. Kartografik proyeksiyalar zamani yaranan tohriflori
osaslandirir.
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1.3.2. Kartoqrafik tosvirlor zamani yaranan tohriflore aid
hesablamalar aparir.

2.1.1. Yer qabiginda dayisikliklors dair prognozlar verir.
2.1.2. Geoxronoloji cadvali oxuyur.

2.1.3. Iglim doyismolorina vo iqlim ehtiyatlarindan
istifadoys dair toqdimatlar edir.

2.1.4. Iqlim gdstoricilorine asason hesablamalar aparir.
2.1.5. Quru sularmin xiisusiyystlorino dair layiholor
hazirlayir, toqdim edir.

2.1.6. Quru sularinin xiisusiyyatlorino dair hesablamalar
aparir.

2.1.7. Cografi tabagonin ganunauygunluqlarini izah edir.
2.1.8. Cografi tobagonin sxemini qurur.

3.1.1. Ohalinin tebii artimmin yaratdig1 problemlari tahlil
edir.

3.1.2. Ohalinin sixligimni hesablayir, naticalorini toqdim
edir.

3.2.1. Olkolorin geosiyasi mdvqeyini giymotlondirir.

3.2.2. Siyasi miinaqigolorin xaritodo yaratdigi doyisikliklori
geyd edir.

3.2.3. ETi-nin tosorriifatlarin orazi vo sahovi strukturuna
tosirini qiymatlondirir.

3.2.4. ETI-nin tosorriifat sahalorino tasiri sxemini qurur.
3.2.5. Qlobal ekoloji problemlorin yaranmasinda antropo-
gen tasirin rolunu qiymatlondirir.

XI sinif

1.1.1. Cografi hadiso vo proseslorin comiyyatin hoyatina
tosiri ilo bagli tadqiqatlar aparir vo naticolarini toqdim edir.
1.2.1. Yerin harokatinin cografi naticalorinin regionlar iizro
iqtisadiyyata tosirini osaslandurir.

1.2.2. Yerin horokotinin cografi noticolorini iqtisadi
cohotdon qiymotlondirir.

1.3.1.Xoritolordo tosorriifatin  yerlogmoasi qanunauygun-
luglar1 vo anomaliyalarina dair moruzo vo referatlar
hazirlayir.

1.3.2. Kartoqrafik tosvirlor osasinda hor hansi orazinin
fiziki-igtisadi tosvirini verir.

2.1.1. ©razilarin tektonik qurulusunun vo tobii proseslorin
6lkalorin igtisadiyyatinda rolunu izah edir.

2.1.2. Mineral ehtiyatlarin istifadosinin prognozlarma dair
hesablamalar aparir.

2.1.3. Atmosfer hadisalorinin yaratdigi ekoloji problemlora
dair malumat vo toqdimatlar hazirlayir.

2.1.4. Iglim xoritosino osason hor hansi orazinin iglim
soraitini tohlil edir.

2.1.5. Hidrosferdaki tabii sarvatlari iqtisadi va ekocografi
cohoatdon giymaotlondirir.

2.1.6. Hidrosferin ekoloji cohatdon gorgin orazilorini
kontur xaritods qeyd edir.

2.1.7. Bioloji ehtiyatlardan istifadoys dair prognozlar verir.
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2.1.8. Bioloji ehtiyatlara dair hesablamalar aparir.
3.1.1. ©halinin torkibini tahlil edir.

3.1.2. Ohalinin torkibine aid sxemlor, diaqramlar hazir- +
layzr.
3.2.1. Beynoalxalq inteqrasiyanin 6lkalarin siyasi hayatinda +
rolunu qiymatlondirir.
3.2.2. Xorito iizorindo inteqrasiyaya aid olan o&lkalori +
qruplasdirir.
3.2.3.
inkisafindaki roluna dair toqdimatlar edir.
3.2.4. Iqtisadi gostariciloro osason hesablamalar aparir, + +
sxem vo diaqramlar qurur. +
3.2.5.
tarazligin qorunmasini prognozlasdirir.

Beynolxalq iqtisadi miinasibatlorin  dlkslorin +

Comiyyatin sosial-igtisadi  inkisafinda ekoloji

Cadvalin tohlilinden gdrmak olar ki:

Cografiya kurikulumunda hafizo bacariglarinin inkisafina yonolmis alt
standartlarin say1 minimum soviyyadadir (comi 3 alt standart);

Montiqi tofokkiirli inkisaf etdiron foaliyyet tistiinliik toskil edir (120 alt
standartin 63-ii);

Tonqidi tofokkiirii inkisaf etdiron bacariqlar (13 faaliyyat) asason yuxari
siniflordadir;

Yaradici tofokkdir inkisaf etdiron bacriglar ( 41 -dir) sayma gors montiqi
inkisafdan geri qalir vo siniflor iizro qeyri-barabor paylanmisdir.
Tofokkiiriin soviyyslori {izro bacariqlarin siniflor iizra nisbatindo
uygunluq pozulmusdur.

Mozmun standartlarinin miioyyon vaxtdan bir tokmillogdirilmasi vacib sortdir.
Standartlarin yenidon tortib edilmasinds tofokkiiriin miixtolif soviyyalor {izro
paylanmasinda miioyyon sistemin yaradilmasi magsadsuygundur.

Cadval 2
Siniflar iizro mozmun standartlarimin
tofakKkiiriin saviyyalarina uygun tartib edilmasi
Sinif Tofokkiir soviyyalari ( % ilo)
Hafizo Montiqi Tonqidi Yaradici

VI 30 30 20 20
VII 25 25 25 25
VIII 15 25 30 30
X 10 20 35 35
X 5 15 40 40
X1 5 10 40 45
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Tofokkliriin soviyyolori iizro bacariglarin sagirdlorin yas soviyyosine
uygun olaraq paylanmasi qiymotlondirms standartlarinin diizgiin tortib edil-
mosino miisbat tasir edor. Sistemli olaraq mozmun standartlarinin dorslik mov-
zularinda reallasdirilmasi onlain daha oxunaqli olmasina imkan yarada bilor.
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BO3MOKHOCTH ®OPMUPOBAHUSA PAZHBIX YPOBHEM MBIIIJIEHUS
B IPEITIOJJABAHUU I'EOTPA®UHN

H.C.CEM®YJIJIAEBA
PE3IOME

B craTtbe 00BSICHACTCS MCHOIB30BAHUE TIIAT0JIOB, BRIPAKAIOIINX PA3BUTHE JIOTHYECKO-
ro, KPUTHYECKOTO ¥ TBOPUYECKOI'O MBILIUICHUSI B KYPHUKYJIyMe 10 reorpaduu. AHaIu3Upyercs
uX MpUMeHeHHe B yueOHHKax reorpaduu. OG0CHOBaHA BaKHOCTb MCIIOJIb30BAHUSI TJIATOJIOB,
Pa3BHBAIOIINX MbIIIUICHHE B (OPMUPOBAHUN ydaiuxcs. V3y4arorcsi BO3MOKHOCTH MPUMEH e-
HUS Ha Pa3HBIX 3Talax ypoka.

KiroueBble c10Ba: JIOrHYeCcKoOe MBIIIJICHUE, KPUTUYCCKOC MBIIIJICHHUE, TBOPYCECKOC
MBIIIJICHUE, IIO3HAHUC, MBICIIHTCIbHBIN mnporecc, O6y‘~I€HI/I€, Ppa3BUTHC, KYJIbTYpa

POSSIBILITIES OF FORMING DIFFERENT LEVELS
OF THINKING IN TEACHING GEOGRAPHY

N.S.SEIFULLAEVA
SUMMARY
The article explains the use of verbs expressing the development of logical, critical and
creative thinking in the curriculum of geography. Their application in geography textbooks is
analyzed. The importance of using verbs that develop thinking in the formation of students has

been substantiated. The possibilities of application at different stages of the lesson are studied.

Keywords: logical thinking, critical thinking, creative thinking, cognition, mental pro-
cess, learning, development, culture.
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REGIONLARIN SOSIAL-iQTISADI INKISAFINDA
TURIZMIN ROLU
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gulshan.efendiyeva@bk.ru, Irada.ahmedova@list/ru
gulnare-abbasova@mail.ru

Son dovrlorda Azarbaycamin turizm potensialinin beynalxalq alomda taninmasi, xarici
turistlori 6lkaya calb etmok, turizmin potensial sahalorini inkisaf etdirilmasi, turizm infra-
strukturlarmmin - miiasir toloblora cavab vermoasini tamin etmok, yeni infrastrukturlarn
qurulmast istiqamatinda todbirlor hayata kegirilir.

Olkonin regionlarimin sosial-iqtisadi inkisaf strategiyasinda 2sas prioritet kimi neft-qaz
galirlarindan samoarali sokilda istifada etmoklo regional tarazligin yaradilmasi, beynalxalq
tolablara cavab veran mohsullarin istehsali iigiin miiaSSisalorin  yaradilmasi,o ciimladan
turizmin inkisafi yoniimlii tadbirlarin hayata kegirilmasi qarsiya maQqsad qoyulmugdur. Doviatin
regional siyasati ilo turizm arasinda qarsiligh alaqo formalart saha prinsiplori ilo va arazi
prinsiplarinin vahdati ilo tamamlanwr.Regionlarin resurslarindan diizgiin istifada etmak ti¢iin
xiisusi investisiya programlart, fondlar: yaradilir.

Azarbaycanmin turizm potensiali, ilk novbada, bolgalarin alverisli tabii-cografi movqeda
yerlasmasi, zongin flora va faunasi, gézal tabiati ilo sortlonir. Son illorda bolgalorda miiasir
standartlara uygun istirahat markazlorinin, otellorin tikilmasi, nagliyyat infrastrukturunun
yaradilmast ham xarici, ham da yerli turistlorin bolgalorimizo maragini artirib.

Acar sozlor: turizm potensiali, kond turizmi, miialicovi turizm, turizm infrastrukturu,
alpinizm turizmi

Giris Azorbaycanda iqtisadiyyatin diversifikasiyasi, regionlarin inkisafi
ticlin mohz bu sonaye holledici shomiyyst kaosb edir. Turizmds 6lkomizin
rogabat imkanlar1 ¢ox yiiksokdir. Tebii sorvetlorimiz, rongarong iqlimimiz,
zongin tarixi-moadoni irsimiz calbedici turizm mohsulu yaratmaq iiglin mithiim
zomindir. Tosadiifi deyil ki, Azorbaycan ddvloti turizm sahasinin inkisafini
iqtisadiyyatin qeyri-neft sektoru iizro prioritet istigamot elan edib. Iqtisa-
diyyatin siiratlo inkisafi, Azorbaycanin diinya olkelori arasinda niifuzunun
yiiksolmasi 6lkomizo maragin artmasina sobab olmus, respublikamiza golon
turistlorin saymnin ilden-ilo ¢oxalmasina, bir sozlo, turizm foaliyyotinin genis-
lonmasino sorait yaratmisdir. Turizm ehtiyatlarindan somorali istifado olun-
magqla zongin cografi landsafta malik 6lkomizin tobist abidalorinin va eloca do
xalqimizin madoni-tarixi irsinin genis miqyasda tanidilmasini tomin etmok
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mogsadilo Azorbaycan Respublikasinin Prezidenti torofindon 2011-ci il 6lko-
mizdo “Turizm ili” elan edilmisdir. Oton miiddotde Baki ilo yanasi, regionlarda
da turizm komplekslorinin, otellorin, istirahot morkozlorinin istifadoyos veril-
mosi turizm infrastrukturunun inkisafina vo beloliklo, ohalinin istirahatino genis
imkanlar yaratmisdir [13].

Tadqiqatin aktualligi: Qloballasan diinyada turizm insanlarin hoyat-
larmin bir hissosi olmaga baglamisdir. Azorbaycanda turizm qodim tarixo
malikdir. Qoadim ticarot yollari, tranzit layiholor Azorbaycanin taninmasina
imkan yaratmigdir. Lakin Azorbaycanda turizmin osas inkisaf dovrii miis-
toqillikdon sonraya tosadiif edir. Dovlot torafindon bu saha prioritet saho se¢il-
mis, bu sahonin inkisafi moagsodilo dovlet programlar1 hoyata kecirilmisdir.
Bunlarin naticasi olaraq 6lkenin turizm sahasing yerli vo xarici investisiyalarin
axin1 baslamisdir.

Tadqgiqatin moaqsadi: Todqiqat movzusunun mogsodi Azorbaycanda
turizmin mdvcud voziyyatinin aragdirilmasi vo inkisaf potensiallarinin tohlil
yolunun aragdirilmasidir. Azorbaycanda turizmin movcud vaziyyatinin arag-
dirilmasi, bu sahado 6lkado hoyata kecirilon dovlat siyasati vo proqramlarinin
Oyronilmosi, turizmin 6lko regionlarinin vo iimumi iqtisadiyyatin inkisafina
tosirinin dyranilmasi, turizmin inkisaf vo tokmillosdirilmasi yollariin arasdiril-
masidir.

Son dovrlordo Azorbaycanin turizm potensialinin beynolxalq alomdo
taninmasi, xarici turistlori 6lkays calb etmok, turizmin potensial sahslarinin in-
kisaf etdirilmoasi, turizm infrastrukturlarinin miiasir toloblora cavab vermasini
tomin etmok, yeni infrastrukturlarin qurulmasi istigamstinds tadbirlor hoyata
kegirilir. Cografi movqeyi, zongin iqlimi, qadim tarixi abidalori yerli vo xarici
turistlorin diqgetini colb edon regionlarda tarixi-moadoniyyat abidolorinin mi-
hafizasi, kohns turizm marsutlarinin borpasi, yeni marsutlarin yaradilmasi, otel,
mehmanxanalarin diinya standartlarina uygunlasdirilmasi, regionlarda bey-
nalxalq turizm standartlarina cavab veran turizm obyektlorinin tikilmasi va.s
hoyata kegirlir. Biitiin bu todbirlor regionlarda yasayan ohalinin, xiisusilo do
gonclorin iglo tomin edilmasine genis imkanlar yaradir. Baki, Xagmaz, Samaxi,
Soki, Quba, Lonkoranda, Diinya Bankinin maliyyolosdirilmasi ilo Lahicda
“Turizm Informasiya Morkozlori”in faaliyyato baglamasi regionlarda turizmin
inkisafini siiratlondirir. Lakin halo do turizm sahasinin inkisafinda vo tanidil-
masinda bir sira ciddi problemlor mévcuddur. Masalon, Samaxi-Qobustan ora-
zisindo yerlogon vo 6z unikalligi ila segilon palgiq vulkanlarina marsutlarin ol-
mamast; bir ¢ox regionda turizmin movsiimi (esasen yay) olmast; kond turiz-
mina digqetin az olmasi; tarixi abidolors lageyd miinasibot va.s. gdstormok
olar.

Turizm giinlorinin sayinin az olmasi bu sahado ¢alisan ohali {i¢iin do al-
verissizdir. ilin sadoco 3-4 ay1 turizmin olmas1 hom turizm sirkotlori, hom do
ohali {i¢iin ¢otin voziyyat yaradir. Buna goro do regionlarda turizm mdévsiiminin
movsimi deyil, daimi olmasmi tomin etmok lazimdir. Olkonin iqtisdi poten-
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sialiin 50%-don ¢oxu mohz regionlardadir, hom¢inin amok qabiliyyastli oha-
linin do 47%-1 kond tosorriifati vo aqrar saho ilo mosgul olur. Bu faktorlar
nozord alib kond turizminin do inkisafin1 tomin etmok lazimdir. Nozora alsaq
ki, bir ¢ox konddo tobiat, tobii resurslar, iqlim soraiti ilo yanasi tarixi abidolor
do mdvcuddur vo bu kondlora diggoetin ayrilmasi xiisuson shomiyystlidir. Kond
turizminin yaradilmasi kondlorin tobiotinin doyarlondirilmasi, ohalinin islo
mosgul olunmasini, kondlarin inkisafini tomin edacokdir. Bu iso 6z novbasindo
kand ohalisii iigiin olava golir monboyi yaradacaqdir, sosial vo iqtisadi problem-
lorin holline 6z tdhvasini veracokdir. Bu tadbirlorin hoyata kegirilmasi, xiisusilo
ucqar kondlar ti¢lin vacibdir. Bu ilk névbads kond madoniyyatinin qorunmasina
komok edacok, digari sosial-iqtisadi bir faktor olaraq gonclorin igsizlik ucba-
tinda kondlordon axinin garsisini alacaqdir. Biitlin bunlarin reallagmasi tigiin bir
sira todbirlor hoyata kecirilmolidir. Kond yerlorindo turizm infrastrukturunun
olmamast on bdyiik ongoldir. Buna goro do ilk addim olaraq yeni miiasir infra-
strukturlar qurulmali, kond ohalisinin 6z 9l islorini vo kondo moxsus bir ¢ox
seyi sata bilocoklor vo kondo moxsus bir ¢ox seyi sata bilocoklori yerlor tikil-
moli, naqliyyat xidmatlorinin soviyyosi yiiksoldilmoli, kond ohalisi maarif-
londirilmolidir. ©halidon bu sahoys marag: olanlara xarici dil kurslari togkil
olunmali vo belalikla, yerli miitoxassislor yetisdirilmalidir. Kondlor potensial
saholor {izro qruplasdirilmali vo todbirlor bu istigamatdos hoyata kegirilmalidir.
Maoasolaon, tarixi abidslorlo zongin kondlor, miialicovi turizm potensialina sahib
kondlor, kulinariya, hor hansisa tosorriifat sahosi iizro inkisaf etmis kondlor
halinda qruplasdirilmali vo xiisusi melumatlar bazas1 yaradilmalidir.

Bu saholorin inkisafi 2013-2020-ci illori shato edacok turizm planinda
nozordo tutulmusdur. Turizm infrastrukturunun inkisaf etdirilmosi, turizm
xidmatlorinin genislondirilmasi, yeni mehmanxana, turizm komplekslarinin ti-
kilmasi, tarixi abidealorin barpasi naticosinda 2019-c1 ils qadar turizm sahasinda
21.9% artim gozlonilir. Son dovrlords dovlat torofindon regionlarda turizmin
inkisafina xiisusi diqqet ayrilir. Bu mogsadlo turizm sisteminin inkisaf stra-
tegiyast asagidaki istigamatlor osasonda qurulur vo idars olunur:

- Turizmin inkisafinin iqtisadi arttimda rolunu artirmagq;

- Turizmin sosial-iqtisadi samarasini va regionlarin bu sahays calb edil-
masi istigamatinds rolunu giiclondirmok;

- Turizmin inkisafinda sahibkarliq foaliyyeotinin, yerli ohalinin yasayis
soviyyasinin yaxslisadirilmasina tasirini gliclondirmok.

Olko turizminin inkisaf potensialinin 50%-i regionalarin paymna diisiir.
Bu saobaobdon do dovlet regionlara xiisusi diqqat ayirir vo soraitin yaxsilagmasi
ticlin tadbirlor goriiliir. Ovvalco regionlarda sosial siyasot hoyata kecirilir. Bu
yolla regionlarda tohsil, sahiyya, madaniyyat vo s. sahalarinin inkisafi ligiin sa-
hibkarlara xiisusi yardim ayrilir, yenidonqurma islori hoyata kegirilir.

Azorbaycanin regionlarinda turizm potensiali ¢ox boyiikdiir. Tabiot vo
tarixi zonginliklor turizmin inkisafi ii¢lin genis imkanlar yaradir. Lakin infra-
strukturun yaxsi saviyyads olmamasi sabobindon turistlorin oksariyyati giinliik
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turlarla regionlara sofor edirlor, qalmirlar. Buna xidmatlorin soviyyasinin asagi
olmas1 da tosir gostorir. Olkonin bolgalorinin sosial-iqtisadi inkisafinda dévlot
programlarinin ohomiyyati boyiikdiir. 2004-cii ildon baslayaraq regionlarin
inkigafi sahosindo dovlot torofindon mithim islor goriiliir. ©n sonuncu dovlot
programi ,,Azarbaycan Respublikasi regionlarmin 2014-2018-ci illordo sosial-
iqtisadi inkisafin Dovlat Proqrami® regionlarda iqtisadiyyatin miithim saholori-
nin inkisafinda, makroiqtisadi stabilliyin tomin edilmosinds, sahibkarliq foaliy-
yatlorinin genislondirilmasinds, yeni miisassisolor, ig yerlorinin agilmasinda,
irimiqyaslt infrastruktur layiholorinin hoyata kegirilmosindo, biitiin bu todbirlor
sayasinda regionda ohalinin rifahinin yaxsilagdirilmasinda, yoxsulluq soviyye-
sinin minimuma endidirlmasindo miihim rol oynamasi gozlonilir [3].

Dovlot Programinda geyd edilon todbirlorin maliyyslosdirilmasi Azor-
baycan Respublikasinin biidcasindon Madoniyyot vo Turizm Nazirliyino ay-
rilan vosaitlor, digor monbalordon ayrilan vosaitlor hesabina hayata kegirilir.

Olkonin regionlarinin sosial-iqtisadi inkisaf strategiyasinda osas prioritet
kimi neft-qaz golirlorindon samarali sokilds istifado etmoklo regional tarazligin
yaradilmasi, beynolxalq toloblora cavab veron mohsullarin istehsali ti¢iin miios-
sisalorin yaradilmasi, o ciimlodon turizmin inkisafi yoniimlii todbirlorin hoyata
kegirilmasi qarstya magsad qoyulmusdur. Dovlatin regional siyasati ilo turizm
arasinda qarsiliqh olago formalar1 saha prinsiplori ilo vo orazi prinsiplorinin
vohdati ilo tamamlanir.Regionlarin resurslarindan diizgiin istifade etmok {igiin
xlisusi investisiya proqramlari, fondlar1 yaradilir. Bu todbirlorin asas mogsadi
investisiya proqramlarini totbiq etmok vo regionlardaki investisiya sahalarinin,
xususilo do turizmin inkiafin1 tomin etmokdir.Turizm o6lkadaki tobii resurs,
tarixi zonginliyi nazors aldiqda yiiksok perspektivli sahadir. Turizmin potensial
olan regionlarda inkisafini tomin etmoyin 2 alverisli yolu vardir:

1. Dovlatin birbasa 6z vesaitlori hesabina turizm komplekslori tikmasi ilo
regionlarda turizmin inkisafini etomin etmok;

2. Sahibkarlara yardim etmokls sahanin inkisafini tomin etmok.

Birinci {isul nozora alindigda bu zaman dovlatin yiiksok golirinin olmasi
osas gotiriiliir. Lakin bu golirin sahibkarlara asag: faizlo kredit halinda veril-
masi vo onlarin inkisafina tosviq verilmasi daha magsadouygundur. Bu hom is-
sizliyin hom do sahibkarliq foaliyyatinin giliclonmasine gorait yaradacaqdir.
Homginin bu iisul rogabot goraitini gliclondiracokdir. Regionlarda turizm sahib-
karliginin inkisafi digor sahslore do 6z tohfasini veracokdir. Belo ki, otelcilik,
ictimai iaso, monzil tikintisi, kommunal tasarriifat vahid sokilda birlaso vo 0z
vasaitlorini birgs istifads eds bilorlor. Bu ham regionun inkisafina, ham ds re-
gionda iqtisadiyyatin giiclonmasino miisbat tosir gostoracokdir [5].

Azorbaycan Respublikasi Prezidentinin miivafiq Seroncamu ilo tesdiq
edilon “Azorbaycan Respublikasi regionlarinin sosial-igtisadi inkisafi Dovlot
Programinin (2004-2008-ci illor)” turizm sahasi iizro bandlorinin tolablori gor-
civasindo sahibkarligin inkisafi ii¢lin miivafiq kreditlorin ayrilmasi, turizm ob-
yektlorinin insasinin destoklonmasi, miivafiq hiiquqi-bazanin méhkamlondiril-
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mosi sahasindo bir sira miihim islor goriilmiisdiir. 2002-2005-ci illor liglin Dov-
lot Programindan olave Azorbaycan Respublikasi Prezidenti torofindon tosdiq
edilon Azorbaycan Respublikasi regionlarinin sosial-igtisadi inkisafinin siirot-
londirilmasino dair Soroncamlarin turizmo aid bondlorinin hoyata kegirilmosi
ilo olagodar, Lonkoran, Godoboy, Masalli, Oguz, Tovuz, Astara rayonlarinda
turizmin inkisafi ti¢lin planlar hazirlanmis vo yerli icra hakimiyyoti orqanlar
ilo razilasdirildigdan sonra Azorbaycan Respublikasi Nazirlor Kabinetino toq-
dim olunmusdur. Regionlarda turizmin inkisafina dair hoyata kegirilon layiho-
lordon bir digori iso “Azerbaycanda Alman yagsayis moskonlori” layihosidir.
Molum oldugu iizro XIX osrin ovvellorindo Xanlar, Tovuz, Somkir, Agstafa
rayonlarinda almanlar moskunlagmisdir.indi iso almanlarin yasadig1 va iz qoy-
duglart bu orazilordo alman abidolori borpa olunub tarix-modoniyyot abi-
dalarine qazandirilir. Homginin bu orazilorin beynslxalq turist marsutlarinin ya-
radilmasi istigamatinds iglor goriiliir. Bu layihonin torkib hissasi olaraq, hom-
cinin GTZ toskilati ilo ortaq olaraq Goncobasar bolgasinin turizm inkisaf plani-
nin hazirlanmast nozords tutulmusdur.Olks regionlarinda turizmin inkisafi vo
bolgolorin turistlors tanidilmasi iiglin 7 osas marsut istiqgamati se¢ilmisdir:

1. Abseron

2. Qobustan-Samaxi-Agsu-Goygay-ismayilli-Kiirdomir-Zordab-A gdas

3. X1z1-Siyazon-Dovagi-Xagmaz-Quba-Qusar

4. Qabalo-Oguz-Soki-Qax-Zaqatala-Balakon

5. Gonco-Goranboy-Xanlar-Gadabay-Tovuz-Qazax

6. Salyan-Masalli-Lerik-Lonkoran-Astara

7. Naxc¢ivan-Sahbuz-Sorur-Sadorok-Ordubad-Culfa-Babok

Isgaldan azad edilon torpaqlarimizin zongin tobii ehtiyatlari, lkomizin
iqtisadi qiidratinin artmasina shomiyystli tohfo verocok sahslordon biri do
turizmdir. Osas marsrutlar i¢orisindo Qarabag vo Nax¢ivan marsrutunun mov-
cudlugunu qgeyd eds bilorik, imumittifaq shomiyyetli marsrutlar i¢orisindo Qa-
rabag marsrutu cox populyar idi. Susada balneoloji morkazlsr, kanat yollarinin
¢okilmasi ticilin 42 il 6nco anonslar verilmisdi. Bu bolgads dini, ekoloji, aqro-
turizm, eloco do turizmin digor novloari ii¢lin slverisli imkanlar var. Tokco Zaon-
gilanda ¢oxlu sayda termal su monbalori mévcuddur. Xudaforin korpiisii, Azix
magarasi galocokds turist marsrutu ola bilor. Modoni-tarixi abidslorimiz dagil-
disa da, onlarin barpasindan sonra homin istigamatlors turlarin togkili miimkiin
olacaq. Galacakdo bu sahado Tiirkiys vo Iranla amokdashigin perspektivlari bo-
yiikdiir. Qars-Igdir-Nax¢ivan marsrutunun, Iran orazisinden domiryol xattinin
¢okilmoasi miimkiin ola bilor. Burada domir yolunun ¢okilmasi toyyars ilo mii-
qayisado tur paketin maya doyorini do asagi salacaq.

Qarabag bolgosindo golmo turizmin perspektivlorini xiisusi qeyd edo
bilorik: "Holo Sovet vaxti insanlar Qarabag bolgosino davamli axin edirdilor.
Az1x magarasi bagariyyat liglin unikal shomiyyat dasiyan abidedir. Bundan bas-
ga, Qarabag bolgasindo UNESCO-nun irs siyahisina diigocok ¢oxlu abidols-
rimiz var. Orada quruculuq barpa islorinin hayata kegirilmasi miioyyon zaman
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alsa da, Qarabagin turizm potensialindan istifado Azorbaycana iqtisadi baxim-
dan boyiik faydalar gotirocok" Yuxari Qarabag vo isgal edilmis otraf rayon-
larimiz tarixi-modoni doyeri, fiisiinkar tobioti ilo yanasi, yeralti1 vo yerlsti
sarvatlora, zongin iqtisadi potensiala, genis turizm imkanlarina malikdir [12].

Regionlarin beynolxalq turizm marsutuna gqazandirilmasi iigiin vo do-
yarlorimizin ham xalqimiza, hom do xarici qonaqlara tanidilmasi ii¢iin “Gomi-
gaya modoni-turizm marsutu”, Avropa Surasi Kiyev tosobbiisii ¢or¢ivasindo
“Aleksandr Diima Qafgazda”, “Sorab Yollar1” adli marsut layihoalori islonib
hazirlanir. 2004-cii ildo “Milli irsin qorunmasi” layhosi ¢or¢ivasindo Naxg¢ivan
MR-ds turizm sahasindo ¢alisanlara beynoalxalq toskilatlarin da istiraki ilo tolim
kurslart kecirilmigdir. Hor il yay turizm movsiimii baglamazdan ovval turizm
potensialli rayonlara Turizm Nazirliyi torofindon omokdaslar yol infrastruktu-
runun voziyyatinin yoxlanilmasi, movsiimo hazirliq saviyyaesinin yoxlanilmasi
vo digor voziyyatlorlo tanisliq ligiin omokdaslar ezam olunur. Ezamiyyslorin
naticasine asason miivafiq tadbirlor goriiliir vo bolgslordoki turizm saholorinin
voziyyeti qiymatlondirilir. Qeyd etdiyimiz todbirlordon olave olaraq hor il tu-
rizm movsiimiiniin baglanmasina az bir miiddsat qalmis genis turizm potensia-
lina sahib rayonlardaki turizm infrastrukturunun vaziyystinin, hazirliq soviy-
yasinin dyranilmasi, yollarin vaziyyastinin tohlili vo diger masalalorlo bagl Tu-
rizm Nazirliyinin amokdaglar1 30 rayona ezam olunur. Ezamiyyalorin noticosi
olaraq regionlar hayata keg¢irilocok tadbirlor siyahis1 hazirlanir vo dovlete tog-
dim olunur. Qeyri-neft sektorunun inkisafi istigamotinds regionlarda turizmin
inkisafi prioritet saha olaraq qalacaq, turizmin ehtiyatlarinin genislondirilmasi,
turistlorin istirahoti, xidmat ndvlorinin genislondirilmasi, madoni tadbirlarin
saymin artirilmasi, turizm sahosinin beynslxalq standartlara uygunlasdirilmasi,
infrastruklarin yenilonmasi yeni miiossisalorin tikintisi ilo bagl layihalor hoyata
kecirilmosina davam edilacokdir.

Regionlarda turizm sahosnin inkisafi istiqgamotindo garsiya qoyulan
magqsadlar:

- Regionlarda turizm infrastruklarinin miiasir beynoalxalq toloblore cavab
veracok soviyyaya catidirilmasi istiqgamatinds layihalorin hayata kegirilmasi;

- Biitiin regionlarda turizm faaliyystinin stimullagdirilmasi va bu sahaya
yerli vo xarici investisiyalarin calb olunmasi mogsadilo informasiyalarin
verilmasi vo hovaslondirici layihalorin hoyata kegirilmasi;

- Regionlarda turizmin miixtalif névlarinin inkisaf etdirilmasi;

- Yeni turizm marsrutlarinin yaradilmsi; (xtisuson Qarabag bolgosing)

- Turizm sahasinds calisan iscilorin peso hazirligi soviyyosinin aritiril-
masi. Dolayisiyla xidmatlorin keyfiyyatinin yaxsilasdirilmasi istigamotinds is-
lorin goriilmasi;

- Mehmanxanalarin, digor yerlosdirmo vasitolorinin, turizm xidmaoti
obyektlarinin yaradilmasina dastak verilmasi [4].

Azorbaycanin turizm potensiali, ilk ndvbado, bolgolorin olverisli tobii-
cografi movgeds yerlosmosi, zongin flora vo faunasi, gézal tobioti ilo gortlonir.
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Son illordo bolgolordo miiasir standartlara uygun istirahot morkozlorinin,
otellarin tikilmosi, nogliyyat infrastrukturunun yaradilmasi hom xarici, hom do
yerli turistlorin bolgalorimizo maragini artirib

Ayr1 — ayr1 bolgoalorin turizm potensialini nozardon kegirak:

- Xagmazda Nabran istirahot morkozi biitiin 6lkoado on mohsur yerli is-
tirahot morkozidir. Homginin Xagmazin miixtolif orazilorindo ovguluq turizmi
do inkisaf etmisdir. Sohorin yaxinlhiginda yerloson palgiq vulkanlarinin ohali to-
rofindon miialicovi ohamiyyatli olmasina inanilir.

- Qabolads yerloson bir ¢ox tarixi abido, o climladon alban kilsolori, tarixi
mascidlor, tliirba vo moagberalor turistlorin maragini ¢okir. Qabalonin tobisti do
turizmin inkisafi ticlin olverislidir. Hal-hazirda rayonda 12 otel yerlosir. Bun-
lardan biri 5 ulduzludur (Qafqaz Resort Hotel).

- Masallinin Istisu kompleksi miialicovi turizmin on six oldugu yerlordon
biridir.

- Ismayillinin Lahic kondi artiq diinyanin bir nego yerinds tanmir vo xa-
rici turistlorin on ¢ox iz tutduqlari mokanlardan biridir. Homginin tarixi Gir-
diman qalas1 da Ismayilli rayonu orazisindos yerlosir.

- Naxg¢ivan Muxtar Respublikasi vo rayonlart godim tarixo malikdir. Nax-
civanin 3500-don artiq yas1 oldugu gliman edilir. Muxtar Respublika arazisindo
bir ¢ox tarixi abido movcuddur. Bunlar Ordubad, Culfa, Sorurda yerlosir. Hom-
c¢inin Culfa rayonundaki Turgsu vo Duzdag miialico turizmi {igiin bdyiik ohe-
miyyato malikdir. Sahbuz rayonu orazisindo yerloson Batabat gdliine, xtisusilo
yay aylarinda yerli turistlor axigir. Homginin Tiirkiys vo Irandan da turistlor
istirahat liglin bura iz tuturlar. Ordubad orazisinds yerloson Goamiqaya Nuh
peygomborin gomisinin yers endiyi yerlordon biri olaraq hesab olunur. Gomi-
qaya tizorindoki qaya rosmlori bu orazinin godimliyindon xobar verir. Ordubad
orazisinda yerlogon GOygdl tomiz suyu va atrafinda havanin biitiin fasillori oks
etdirmasi i1lo mohsurdur. Nax¢ivanda yerlogon Oshabi Kohf hor il 1000-10 turist
torofindon ziyarat edilir. Lakin Nax¢ivan Muxtar Respublikasinin 6lkonin osas
orazisi ilo quru oslagesi olmamasi vo buraya golisin daha ¢ox xarc talab etmasi
sobabindan digar regionlara nisbaton daha az xarici turist calb edir. Bu bdlgaya
osason daha yaxin orazilordon — Iran, Tiirkiyadon turistlor golirlor. Yaxin go-
locokdo “Zongozur “dohlizinin agilist bu bolgads turizmin inkisafina tokan
verocokdir.

Isgaldan azad olunmus Qarabag bolgosi hal-hazirda Ermonistan toro-
findon darmadagin edilso do bu bolgo ¢ox boylik turizm potensialina sahibdir.
Hom tabioti, ham do godimliyi ilo bu bolgs turist marsutlarinin calb olun-
masinda ¢ox boyiik rol oynaya bilocok. Regionlarda turizm sisteminin inkisafi
iqtisadiyyatin digar saholorine miisbat tosir gdstoracakdir. Regionlarin imumi
voziyyatinin yaxsilagsmasi, sahibkarligin inkisafi,issizliyin holli, infrastruk-
tularin inkisafi turizmin regionlara veracoyi osas tohfalordondir. Olkenin re-
gionlarinda turizmin inkisafi hom 6lko iqtisadiyyatinin golirlorinin artmasina,
ham da 6lkenin beynalxalq arenada taninmasina sabab olacaqdir.
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Qarabagda tohliikasizlik tomin edildikdon, infrastruktur yenilondikdon
va demoqrafik masalalor holl olundugdan sonra turizmin toskili tigiin kompleks
layiholorin hoyata kegirilmasi real goriiniir. Bu platformada dovlet, 6zal sektor
vo alimlorin birgs soyi sayasindo Dagliq Qarabagin sifirdan turizm potensiali
islonib hazirlanmali, tobii vo antropogen turizm resurslari nozordon kegirilmo-
lidir. Qarabag osason dagliq orazi oldugundan, dageiliq vo alpinizm turizmini
xlisusi geyd etmok istordim. Diisiliniirom ki, Qarabag tobiotinin zonginliyino,
godimliyino vo tarixi-modoni abidolorino goro ekoturizm, etnoturizm zonast
kimi inkisaf edocok. Diinyanin on gozal turizm mokanlarindan biri kimi turist-
lorin {iz tutacagi region olacaq. Qarabagda turizmin inkisafi ilo yanast ermoni-
lor torafindon saxtalagdirilan abidslorin do 6z tarixlerine qovusmasi hallini goz-
loyon vacib masalalordondir. Ermonistanin isgali naticosindo talan edilmis mu-
zeylorin barpasi, yeni muzeylorin yaradilmasi basor tarixindo maddilogdirmok
ticlin iggaldan azad olunmus rayonlarimizin hor birindo dagidilmis, xarabaliga
cevrilmis binalarin niimunslori tarixi eksponat kimi saxlanmalidir. Ermanilorin
isgal¢iliq siyasotlorinin saysiz-hesabsiz cinayatlorinin tarixi siibutlart kimi bu
eksponatlar galocak nosillors, diinyadaki soydaglarimiza, imumon diinya icti-
maiyyatino ermoni fasizminin mahiyyatini oyani suratdo agiqlayacaq. isgaldan
azad edilmis orazilordo yaradilacaq yeni iqtisadi doyor Azorbaycan dovlotinin
maliyys xorclorini dofslorlo iistoloyacakdir. Bu arazilorin barpasi ilo ¢oxlu say-
da yeni is yerlori acilacaq. Belo ki, yeni infrastruktur layiholorinin hoyata kegi-
rilmoasi votondaslarimizin islo tominatina miisbet tosir gdstoracok. Igtisadiyyatin
inkisafi yeni is yerlorinin agilmasina zomin yaradacaq. Miizoffor ordumuzun
golabasi geyri-neft sektorunun bdyiimasina, Azarbaycan iqtisadiyyatinin daha
da cigoklonmasina tokan veracak.

Natico

Regionlar 6lks iqtisadiyyatinda on ¢ox potensiala sahibdirler. Onlarin in-
kisafi iimumi voziyyotin yaxsilasmasina imkar yaradacaqdir. Bu istiqgamotdo
regionlarda azad iqtisadi zonalarin yaradilmasi istiqamatindo tohlillor aparmaq
vacibdir.

Turizm probleminin {izlogdiyi problemlordon biri mohz kadrlarla baglh
idi. Olkomizdo do bu problem &ziinii gdstormokdadir. Xiisusilo turizm regionla-
rinda xidmatin istonilon saviyyado olmamasi bu sahoys monfi tosir gostorir. Bu
mogsadlo kadrlara miitoxassislor torofindon seminar vo kurslarin kegirilmosini
tomin etmok vo kadrlarin vaxtasirt sinaglarin kecirilmasini tomin etmok lazim-
dir.

Regionlarda turizm sisteminin inkisafi iqtisadiyyatin digor sahalorino
miisbat tosir gostoracokdir. Regionlarin iimumi vaziyyatinin yaxsilagsmasi, sa-
hibkarligin inkisafi, issizliyin halli, infrastruktularin inkisafi turizmin regionla-
ra veracayi osas tohfalordondir. Olkanin regionlarinda turizmin inkisafi hom 61-
ko igtisadiyyatinin golirlorinin artmasina, hom do 6lkonin beynolxalq arenada
taninmasina sobab olacaqdir.
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POJIb TYPU3MA
B COIIMAJIBHO-9KOHOMMNYECKOM PA3BUTHUU PETUOHOB

I''A.CYJITAHOBA, U.U.AXMEJOBA, I' 1. I/ KA®PAPOBA

PE3IOME

Jlnst mpu3HAHUS TYypUCTHYECKOro TOTeHIMana AsepOaifpkaHa Ha MEXKIyHapOTHOM
apeHe B TOCJIEIHME NECATHICTUS OBIJIO MPEANPUHATO PAI MEp: HMPUBJICUCHHE MHOCTPAHHBIX
TYpPHCTOB, Pa3BUTHE MOTEHIHATBHBIX OTpaciieil Typu3Ma, oOecreueHne TYypPUCTHYECKOH HH-
(bpacTpyKTypbl U €€ COOTBETCTBHE COBPEMEHHBIM TPEOOBaHMSIM, CO3JAHHUE HOBBIX HH(Qpa-
CTPYKTYP.

Hapsiny ¢ 3 peKTUBHBIM HUCIOJIB30BAHUEM MPHOBLIH OT He(TE — ra30BOr0 CEKTOpa B
CTpaTeruy COLMAIBHO — YKOHOMUYECKOI'O Pa3BUTHUSI PETMOHOB CTpaHbl CTABUTCS LIEJb: CO3/a-
HUe cOATaHCUPOBAHHOCTH PETHOHOB, CO3JaHUC MPEANPHUITHHN IS MPOU3BOJCTBA MPOIYKIIUU
COOTBETCTBYIOIUX MEXIYHAPOIHBIM CTaHAApPTaM, B TOM YHUCIE€ OPUEHTHUPOBAHHBINM Ha pa3BU-
THE Typu3ma. Mexy pernuoHajlbHOM MOJIMTUKONW ToCcyJapcTBa M TYpU3MOM CYIUECTBYIOT
€IMHCTBO OTPACJICBBIX W TCPPHUTOPHAIBHBIX MPUHIUNOB. [ 3¢ hekTnBHOrO MCTIONB30BaHUSL
PECYPCOB PETHOHOB CO3JAIOTCS CICIUATEHBIC HHBECTUIIMOHHEIC TPOTPaMMBI H (DOHTBL.

TypucTtuueckuii moteHman Asepbaiikana, B MEpBYI0 ouyepeqlb, OOYCIOBICH pa3Me-
IICHHEM PETHOHOB B ONArONMpUATHBIX MPUPOIHO — reorpaguyuecKux YCIOBHUIX, OoraToil ¢io-
poii u hayHO#H, KpacoTol MpUpPOABI. B mocieqHue rojpl B perioHaX YBEIUMIMBACTCS HHTEPEC K
CTPOUTECIBLCTBY HEHTPOB OTAbIXa U oreJiei COOTBETCTBYIOIINX MECKIAYHAPOJAHBIM CTaHOdapTaM,
KaK MECTHBIX, TaK 1 HHOCTPAHHBIX TYPUCTOB.

KaioueBble c10Ba: TypUCTHUCCKHMI MMOTCHINAN, CEIILCKUN TYPH3M, JICUEOHBIH TYypH3M,
TYpPUCTHYECKasi HHPPACTPYKTYpa, AIbITHHU3M.

143



THE ROLE OF TOURISM
IN THE SOCIO-ECONOMIC DEVELOPMENT OF THE REGIONS

G.A.SULTANOVA, L.ILAHMADOVA, G.J.JAFAROVA
SUMMARY

Recently, measures have been taken to identify Azerbaijan's tourism potential in the
international arena, attract foreign tourists to the country, develop future areas of tourism,
ensure that tourism infrastructure meets modern requirements, and build new infrastructure.

The main priority in the strategy of socio-economic development of the country's
regions is to create a regional balance through the efficient utilizing of oil and gas revenues, the
establishment of enterprises to produce commodities that meet international standards, as well
as the implementation of tourism development measures. Forms of interaction are
complemented by the unity of field principles and territorial principles. Special investment
programs and funds are created to properly utilizing the resources of the regions.

Azerbaijan's tourism potential is primarily due to the favorable natural-geographical
location of the regions, rich flora and fauna, beautiful nature. In recent years, the construction
of modern recreation centers, hotels, creation of transport infrastructure in the regions has
increased the interest of both foreign and local tourists in our regions.

Keywords: tourism potential, rural tourism, medical tourism, tourism infrastructure,
mountaineering tourism
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iISGAL ALTINDA OLMUS KiCiK QAFQAZIN CONUB-SORQINDO
OTRAF MUHITIN TARAZLIGINI POZAN AMILLOR
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Maqalada Kigik Qafqazin conub-sarg qurtaracaginda yerlogon Zangilan, Cobrayil va
Fizuli rayonlarimin arazisinda isgal altinda olmus dag va dagatayi arazilorda aotraf miihitin
taraziigimi pozan amillordan bahs olunur. Gostorilir ki, ermanilorin qaddar isgal¢iliq siyasati
naticasinda, torpaqglarmmiz eroziyamin biitiin névlarinin inkisafi, orazilorin ¢irkab sularla
cirklondirilmasi, nizamsiz okingilik, mesalorin quilmasi, su ehtiyyatlarimizin, sahar Vo
kondlarimizin, madani irslorimizin dagidilmast naticasinda atraf miihitin tarazlhigim pozan
amillor yaranmusdir.

Acar sozlor: ekosistem, antropogen amillor, eroziya, irriqasiya, sel, suvarma, aginma,
torpaq qoruyucu, miinbitlik, aqrotexnika

Biitlin dagliq rayonlarda oldugu kimi, Ki¢ik Qafqazin conub-gorq qurta-
racaginda yerloson Zongilan, Qubadli, Cobrayil vo Fizuli rayonlarinin dag vo
dagotoyi bolgalorinds yerlogmokls, geoloji, geomorfoloji, iqlim, bitki ortiiyli vo
torpaglarin morfoloji qurulusu miirokkob olub, relyefi uzun illor boyu daxili
(endogen) vo xarici (ekzogen) proseslorin, tektonik horokotlorin birgo tosiri
naticasinds omals golmisdir.

Kicik Qafgqazin dag vo dagotoyi zonalarinda, eloco do diizon zonalarin
suvarilan arazilorinds bu proseslor, xiisusilo da eroziya prosesi genis yayilaraq
torpagin iist miinbit qatin1 dagidir, ekosistemlori moahv edir, orazinin goriinii-
stinii vo simasini koskin sokildo doyisir. Eroziya proseslorinin omolo golmo-
sindo tabii amillarls yanasi, antropogen amillords bdyiik rol oynamisdir.

Tadqiqgat arazilorinds eroziyanin biitiin novlori: sathi, qobu, otlaq, irriqa-
siya vo kiilok eroziyyast movcuddur (4). Relyefin doyismosindon asili olma-
yaraq torpagin tobii qoruyucu vasitosi olan ot bitkilori vo mesoalor altinda tor-
pagin yuyulmasi, imumiyyatlo, bas vermir vo ya nozari calb etmodan gedir.

Dag zonalarinda atmosfer ¢okiintiilori fosillor lizro qgeyri-borabor pay-
lanmagqla, asason yaz va payiz aylarinda, aksoran do leysan soklindo diisiir (2).
Leysan yagislar bitki ortiiyii zoif olan yamaclarda sum vo axin omolo gotirir ki,
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noticado torpaglar yuyulur vo sel hadisosi yaranir. Sel hadisosi bas veron sa-
halords lilli-qumlu suyun bir hissesi axarlardan, qurgulardan kecdikds onlari
dasla vo qumla doldurur (1). Su eroziyasi ilo yanasi tadqiqat orazisindo kiilok
eroziyast da bag verir. XX asrin 90-c1 illorinds torpaqlarimiz ermanilor tors-
findon isgal edildikdon sonra diizonliklorimiz tosorriifat foaliyyati ilo alagodar
olaraq nizamsiz, qoddarcasina istifado edilmosi, Oriiglorin nizamsiz otarilmasi,
mesoalorin okigilik vo yanacaq oldo etmok vo digor mogsodlora gora vohsicasino
qurilmasi naticasinds vo suyun yamaclarin uzunu istigamatinds aparilmasi
torpaqlarimiza xeyli ziyan vurmusdur.

Mesolor, xiisusilo dag mesalori boylik torpaq qoruyucu vo su tonzimloyici
xtisusiyyoto malikdirlor. Mesalorin haddindon artik qirilib dagidilmas: boytik
su axini amalo gotirir ki, bu da boyiik dagintilara sobob olur. Meso massivlorino
on manfi tasirlordon biri Ermanistan dovlatinin isgalciliq siyasati olmusdur.

Azorbaycan Respublikasi sabiq Dovlat Torpaq vo Xorito ¢okmo Komi-
tosinin rosmi molumatlarma goro, isgal edilmis orazilordo 194,2 min hektar
meso ilo Ortiilii saha gqalmisdir ki, bu biitiin Ermonistanin meso ilo Ortiilii saho-
sinin 62,9%-no borabordir. Biitlin bunlara slave qurulmus istehkam qurgulari,
onlarin betonla ortiilmosi, iri texnikanin torpagin strukturunu pozmasi, bomba-
larin, raketlorin yaratdigi ¢uxurlar, mesolorin qirilmasi, xarico satilmasi, sistem-
siz okingilik, dagilmis evlor, mascidlor, kilsolor, korpiilor, yollar, mohv edilmis
su qurgular1 vo mineral bulaqlar, tarixi abidalorin dagidilmasi vo moahv edilmo-
sinin bugiinkii manzarasini goran insanlar doshgato golirlor. Ermonilorin yay ay-
larinda, shalinin suvarma va igmali suya ehtiyaci olan vaxt sular1 tamam kos-
mosi, qis aylarinda 1so suyu buraxib sel hadisasi yaratmasi, iistolik suya miix-
tolif partlayici usaq oyuncaqlart buraxib, asagi axinlarda insanlara (xtiisusilo
azyaglilara) tohliike toratmasi hamiya malumdur.

Ermoni vandallarinin istor mesalik, istorso do diizonlik orazilorimizi od
vurub yandirmasi iizvi qaliglarin tamam yanib getmoasinag vo torpaqlarin kasad-
lagsmasina sobab olur.

Araz boyu diizonliklordo Cobrayil va Fizuli rayonlarmma qoder vo daha
asagilarda okin islori apararken aqrotexniki qaydalara riayat edilmadiyine gors,
orazilor asinma prosesind daha ¢ox moruz qalmaislar.

Torpaqglarin yuyulmasina vo inkisafina meyilliklo yanasi, yamaclarin ba-
xarhig1 da boyiik tosir gostorir. Adoton conub yamaclar daha olverisli soraito
malik olurlar. Yamaclarda ¢arpaz tisulla donli bitkilar sopininin aparilmasi ero-
ziyaya qars1 miibarizods ¢ox faydali todbirlordon biridir. Miinbitliyin artirilma-
sinda bioloji tsullarindan istifadonin bdyiikk ohomiyysti vardir. Bu iisulun
toloblorino asason bitkilorin yeriistii hissosinin vo koklorinin, habelo onlarin
clirlinti mohsullarinin torpagqoruyucu xassolorindon istifado olunmalidir.
Somorali vo iqtisadi cohotdon oalverisli todbirlordon biri do bu sahalora goxillik
otlarin sapilmasidir.

Uzun zaman ¢or¢ivasindo torpaqda amoalo golib toplanmis humus vo asas
qida maddalori sothi axin amolo gatiran yagis vo qar sularinin tesirindsn sirim-
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larla yuyulub aparilir vo somorasiz olaraq dorsloro, ¢aylara tokiiliir. Torpaqda
olan miinbitlik xeyli azaldigindan, yiiksok mohsul oldo etmok ii¢lin 9sas amil-
lordon biri olan qida maddalori vo riitubet itkisine moruz galir. Homin torpaq-
larda humusun, hayat {igiin zoruri olan qida maddolorinin miqdar1 kaskin asagi
diistir (3).

Tadqiqat orazilorindo eroziya prosesinin garsisini almaq, isgaldan sonraki
dovr arzindo sothi su axmini nizama salmaq, kond tosorriifat1 bitkilorindon yiik-
sok vo stabil mohsul almaq, kompleks torpagqoruyucu miibarizo todbirlorinin
genis hoyata kecirilmosini tomin etmok tiglin asagidaki todbirlor sisteminin
hoyata kegirilmosini mogsado miivafiq hesab edirik:

- toskilat tosorriifat todbirlori;

- torpagqoruyucu aqrotexniki miibarizo todbirlori;

- az mohsuldar va eroziyaya ugramis yamaclarda ¢oxillik ot bitkilorinin

sopini;

- yuyulmus dag yamaclarinda tiziimliiklor vo meyva baglarinin salinmasi;

- eroziyaya ugramis torpaqlarin miinbitliyinin barpa edilmasi mogsadilo

giibrolorin totbiq edilmasi;

- atmosfer ¢okiintiilorinin torpaga yaxsi hopmasi ligiin torpagin susiz-

dirma qabiliyyatini artirmaq vo s.

Toskilati tosarriifat todbirlori dedikdos, arazinin eroziyaya qarsi toskili nozor-
do tutulur. Orazinin diizgiin toskili saholordon relyeflo slagali suratdo somarali
istifade olunmasini, kand tasarriifat: bitkilorinin xiisusiyyatlarinin, arazinin ero-
ziyaya ugrama doracosinin nozara alinmasini tolob edir. Aqrotexniki tisullardan
torpaq eroziyasinin qarsisini almaq vo miinbitliyin barpa olunmasina ¢alismaq,
torpagin su-fiziki xassolorini yaxsilasdiran sukecirmo qabiliyyetini yiiksaldon
dorin zolaglarla yumsaltmagq, yariglar agmaq va s. torpaq sothindo su aximlarini
nizamlayan, sum vo becorme islorinin yamacin enino aparilmasi, sirimlarin
acilmasi, bufer zolaqlarinin diizaldilmasi tisullarindan istifade edilmalidir.

Maogsadimiz iggaldan sonra torpaqlarimizda biitiin neqativ amillorin aradan
qaldirilmasi vo azaldilmasi, arazilords yenidon moaskunlasacaq ohalinin asas vo-
zifosi olmasidir.

NOTICOLOR

1. Kicik Qafgazin conub-sorq yamaclarinda yerloson dag vo dagstoyi bolgo-
lorinda yerlogsmakla, iqlim, bitki Ortiiyli vo torpaqlarin morfoloji qurulusu
mirokkob olub, relyefin uzun illor boyu daxili (endogen) vo xarici (ekzo-
gen) proseslarin, tektonik harokatlorin birgas tosiri naticesinde omals golmis-
dir.

2. Bu zonalarda, eloca do diizon orazilorinds bu proseslor, asason do biitiin ndv-
lorin miisahido oldugu eroziya proseslori genis yayilmisdir.

3. Isgal dévriindo diismonlorimizin torpaglarimizdan goddarcasina istifado et-
mosi, Oriislorin nizamsiz otarilmasi, mesolorin qirilmasi, suyun yamaclarin
uzunu istiqgamatinds aparilmasi va s. torpaqlarimiza xeyli ziyan vurmusdur.
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4. Sistemsiz okingilik, mesolorin qirilmasi, qurulmus istehkamlar, onlarin be-
tonla ortiiriilmasi, iri texnikanin, bombalarin, raketlorin komoyi ilo ¢uxurla-
rin yaradilmasi, torpaqglarin strukturunun pozulmasi, dagilmis evlor, mascid
va kilsolor mohv edilmis su qurgular, biitiin bunlar otraf miihitin tarazligini
pozan amillor olmagqla, orazilorimizi ekoloji bohran voziyyatino gotirmislor.
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B crarbe ommceIBaroTCst (paKTOpHI HapyIIAIOIINE PAaBHOBECHE OKPYXKAIOIIEH cpelsl B
OCTaBIIHECS 0] OKKyManueid ['OpHbIX ¥ MPEeAropHBIX TEPPUTOPHI I0T0-BOCTOYHOM YacTH Ma-
noro KaBkaza. YkaspIBaeTcs, 4TO Ha M3YYCHHOW TEPPUTOPUH MMEIOTCSI MHOTO (DaKTOPOB Ha-
pyIIaloIne paBHOBECHE OKPYKAIOIIEH Cpeabl, B 4aCTHOCTH 3eHIMIaHCKOH , J[eOpaniabckoi
1 OU3yINHCKON pallOHOB.
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FACTORS DISTURBING THE BALANCE OF THE ENVIRONMENT REMAINING
UNDER THE OCCUPATION OF THE SOUTHEASTERN PART
OF THE LESSER CAUCASUS
T.A.LKHALILOV, N.K.NAGIYEVA
SUMMARY
The article describes the factors upsetting the balance of the environment in the
remaining under the occupation of the Mountainous and foothill territories of the southeastern
part of the Lesser Caucasus. It is indicated that in the studied area there are many factors that

disturb the balance of the environment, in particular, Zengilan, Jebrail and Fizuli regions.

Key words: ecosystem, anthropogenic factors, erosion, irrigation, mudflow, streams,
etching, weathering, soil protection, fertility, agricultural technology
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POJIb 3EMUIEYCTPOMCTBA
B KOHCOJINJALIMA 3EMEJIBHBIX JTOJIEN

T.H.HU3AM3AIE

bakunckuii I'ocyoapcmeennwtit Ynueepcumem
teymur_nizamzade@mail.ru

C yenvio nosviienus dhpexmusHocmu YnpasieHus: 3eMeIbHbIMU PECYPCAMU 8 KOHYE
90—x co0ax ¢ cmpane OvLia nposedena zemenvras pegpopma. Coenacro 3axony «O 3emenvbHol
pedopmey, enasnas 3adaua - pehopmMuposarue 3eMeNbHbIX OMHOULeHUll - OA3UPOBANACH HA
VPABHUMENbHOM PACHpeOeieHUU 3eMelb 8 CeNbCKOM XO03AUcmee pecnyonuKu, 20e OCHOGHbIM
UHCmMpyMeHmom cmanu 3emenvHule doau. K cooicanenuro, peopeanusayus meppumopuil ceisb-
CKOXO35UCMBEHHbIX NPEONPUAMULL HAd OCHOBE BblOCNIeHUS 3eMebHbIX 00/1el, d BNOCAeOCMEUlU U
3eMENbHbIX YUACMKO8, He NOLYUULA HeoOX0O0UMOU Memoouueckoll OCHOBbL, d NPOBOOUNACD
CHOHMAHHO, 6e3 3eMAeyCmpoumenbHoll npoekmuot npopabomku. Tak, 6 uacmuocmu, He NOJLY-
YUY PA3BUMUSA NPOEKMbL 3eMAEYCIMPOLICIEA, 8 KOMOPBIX ObIIO 803MONCHO pelleHle 80NPOCO8
opeaHusayuy meppumopul, popMupo8anus 3eMeabHbIX MACCUBO8, UX ycmpoucmea. B dannotl
cmamve HAMU ObLIU PACCMOMPEHbL U NPOAHATUSUPOBAHBI OCHOBHbBIE NPUUUHBL 803HUKHOBEHUS
npobemvl OpobaeHUs (Uzmenvuenus), 0opazo6anus U UCNOIb308ANHUSL 3EMETbHBIX YUACTNKOS,
svioesiaeMblX 8 cuem 3emenbHblx Oogell. OCHO8bIBAACH HA NPOBEOEHHBIX UCCIe008AHUAX, ABMOD
cmamoi ¢ yenvio npedomepaujerus OanvHeliuie2o OpobieHus 3emelb 8 pecnybiuKe npeoidza-
em NpuHsAmb 3aKOHOOAMeNbHble AKMbL N0 KOHCOAUOAYUU 3eMeilb, U NAPATIENbHO ¢ RPUHAMUEM
3AKOHA 68eCMU HCeCMKULl KOHMPOTb HAO Kyniel — Npooajxceil, d maxice apeHoou 3emeib
CeNbCKOXO3AUCTMEEHHO20 HAZHAYEHUs. MO 0ACH 803MOACHOCMb Ol pA3paAOOMKU NPO3PAUHBIX
Mep NO pe2yluposaHur) Npoyecca UCHOJb308AHUS 3eMelb CeNbCKOXO3SAUCMBEHHO20 HA3HAYe-
HUsl, U NEePBbIM WLA2OM 8 SMOM HANPAGIeHUU OOJICHbI CIMAMb UHGEHMAPU3AYUSL 8CEX 3eMeTlb-
HBIX YUACMKO8, 8blOeNAeMbIX 8 cuem 3emenvHuiX oonell. Tlo nawemy muenuro, smu u opyeue
MEepOnpUAMUL NO OP2AHUZAYUU PAYUOHATLHO20 UCNOIb308AHUS 3eMelb Cledyem Npogooumbs
MONILKO HA OCHOBE 3eMIEeYCMPOUMeNbHbIX pabom.

KiroueBble cioBa: 3eMH€yCTp0ﬁCTBO, 3eMJIH CEITbCKOXO03SHMCTBEHHOTO Ha3HaA4YCHM,
3C€MCIIbHAA 0JIA, 3eMEbHBIN Y4acCcTOK, KOHCOJIMAAIUA 3€MEJIb, OpraHu3aiusd TCPPUTOpHUU, 3€EM-
JICTIOJIB30BAaHHC, MEXXO03SIICTBEHHOE 3GMHCYCTp0ﬁCTBO.

BBenenue. Borpocsl 3emiieycTpoicTBa M KOHCOJIMAAIIMU 3€MEIb Ha Ce-
TOTHSIITHANA JIEHbh UMEIOT OOJBIIYI0 aKTYaJIbHOCTh HE TOJNBKO B A3epOaiimka-
He, HO B cTpaHax CoapyxecTBa HezaBUCHUMBIX TocyaapetB (CHIY), a Takke Bo
BCEX EBPOIEHCKUX cTpaHax. EBporeiickue cTpaHbl, B OOJNbILICH YacTH 3amaj-
HOEBPOTICHCKNUE CTPaHbI, UMEET JABHHUE TPAIUIIMUA M OOJBIION MPAKTUICCKUN
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OTIBIT B 00MacTH KOHCoNMuaanuu 3emenb. A crpanbl CHI', B Tom umcie Asep-
Oaiipkanckas PecnyOnuka, B OT/IMUME OT OOJIBIIMHCTBA €BPOMEWCKHUX CTpaH,
MMEIOT He3HAUUTEIbHBIN OMBIT, @ TOBOPSI TOUHEE, HAXOJSATCS TOJIBKO B Hayale
rpoLecca KOHCOJIMJAIUHU 3EMEIb CEIbCKOXO03SHCTBEHHOIO0 Ha3HAYEeHMs], 32 UC-
kItoueHueM MomoBel. B eBpomnelickux cTpaHax KOHCOJIUIAIMS 3eMelb B Mep-
BYIO OYepe/lb YCTaHABIUBACTCS KaK 005M3aTEbHBIN rOCYyIapCTBEHHBIA HHCTPY-
MEHT JJI Pa3BUTHUS CEIbCKUX PAllOHOB M OCHOBBIBACTCS HA CIEUAIHLHOM 3a-
KOHE O KOHCOJIMJALUU 3€Mellb, Il OCHOBHOW LENbI0 SIBISETCS MOBBIINICHHUE
KOHKYPEHTOCTIOCOOHOCTH €BPOMENHCKUX cenbxo3mpousBoauteneii. Ha wam
B3I, TAKOM IMOAXOJ €BPONEHCKUX CTpaH K KOHCOJUAALMU 3€MeNb BIIOJIHE
ompasjbiBaeT ce0s. U 1715 Hac B 2TOi paboTe OCHOBHOM 3a7aueil sBiseTCs HC-
CJIeIOBaHME JMHAMUKH 3€MEJIbHBIX J0JIeH, YCTAaHOBJICHHE TIEPCTIIEKTUB UX KOH-
comuaanuu U TpaHchopMmanuu B peanbHble (GOPMBI 3eMIICBIAJICHUS U 3eMIIe-
MOJIb30BaHUS, TIOBBIIIECHUS IPOU3BOIUTEIIHFHOCTH CEJIbXO3MPOAYKIIMHN HA HUX U
opranu3anuu ux 3pPEeKTUBHOTO UCIIOTb30BAHMS.

Heab uccaepoBanms. M3yuenune Ha marepuanax AsepOaiipkaHcKon
PecriyOnuku myTelt KOHCOMHAANU 3eMeNb ISl (POPMHUPOBAHUS ONTHMAIIBHBIX
pa3MepoB 3eMJICTIOIH30BAHUM, aIEKBATHBIX MPOU3BOACTBEHHOMY TMOTECHIHATY
CEJIbCKOTO TOBapOMPOU3BOAUTETIS.

MeTtoasn! uccienoBanus. C odbpaszoBannemM AsepOaiipkaHa KaKk He3aBH-
CUMOTO TOCYyJIapCcTBa HAYalUCh pa3paboTKa M MPETBOPEHHE B KU3Hb PaJlH-
KaJIbHbIX IKOHOMHUYECKUX pedopM. B ux ocHOBy jerna unes AeHallMOHAINU3a-
LMY TOCYAApCTBEHHOW COOCTBEHHOCTH, O3HAYAIOMIasi Mepenady MpuHaIexKa-
[IUX TOCYAapCTBY OOBEKTOB B COOCTBEHHOCTh TPaK/IaH M HEroCyAapCTBEHHBIX
opranmu3anuii. st JOCTHKEHUs MMOCTaBIEHHOW 1€ Hay4YHbIE MCCIIECTOBAHUS
ObUIM IPOBEJECHBI NMPHU MMOMOIIY CUCTEMHOTO aHaJlM3a MpoOJeMbl KOHCOIUAa-
LMY 3eMeTb B A3epOaiiskane U poiiu MPEeBEeHTUBHBIX Mep B ee pemneHu. [Ipo-
aQHAIM3MPOBAHBI, U3yYCHBI TIPUYUHBI, PUBOAAIINE K (PparMeHTANN 3eMEIThb-
HBIX y4acTKoB. Ompe/ieneHbl OCHOBHBIC MPUYHHBI BOSHUKHOBEHHS Pa3pO3HEH-
HOCTH 3€MEJIbHBIX MaCCHBOB.

Pesyabrarel ucciaegoBaHusi. BaxkHelllend YacTblO 3KOHOMUYECKUX
npeoOpa3oBaHuii B pecnyOiuke crajga 3eMenbHas pedopma, BOIIOTHBIIAS
UJCI0 TIPUBATHU3AIMK 3€MEeJb, OTKa3a OT UCKIIOYHMTEIHHOW TOCylapCTBEHHOU
coOcTBeHHOCTH U Y(DPEKTUBHOTO YIpPaBICHUSI 3€MEIbHBIMU pecypcaMu. D¢-
(heKTUBHOE YIpaBJICHUE 3€MEIBHBIMU PECYPCAMU - 3TO MHCTPYMEHT, MOCpe]-
CTBOM KOTOPOTO MPAaBUTEILCTBO KAXKJOW CTPAHBI MOXKET IMPOBOJUTH MOJIUTUKY,
HaIMpaBJICHHYIO HA CO3/IaHUE YCIOBHI JJII YCTOMYMBOTO Pa3BUTHSI CEIHCKOXO-
3SIICTBEHHOM OTpaciu M 00eCHeuMBalOIIyI0 3TUM IMPOJIOBOJLCTBEHHYIO 0e30-
MacHOCTh HacesieHus [5]. PykoBOACTBO cTpaHbl B MEpBbIE I0/ibl HE3AaBUCHUMO-
ctu AszepOaiipkaHa MyTeM MPOBEICHUS 3eMeNbHOU pedOopMbl TUTAHHUPOBAJIO
JOOUTHCS MOBBILICHUST 3((HEKTUBHOCTH YIIPABICHUS 3€MEIbHBIMU peCypcaMu
B CceJIbCKOM X03giicTBe. C 1eIbl0 MOTHBAIIMY PAOOTHUKOB arpOIpOMBIIIIEHHO-
ro KOMILIEKCa K 0oJiee MPON3BOAUTEILHOMY TPYAY, OBLJIO MPUHSATO PEUICHHE O
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MIPUBATU3ALIH 3EMJIH.

C nmpuBaTH3aLUeil 3eMJIM U peopraHU3alMl COBXO30B U KOJIXO30B Haya-
JIOCh BO3HUKHOBEHHUE 3€MEJbHBIX J10JICH, OCHOBHOM 3ajaueil KOTOPBIX SBIIS-
JIOCh BBEICHHSI B CTpaHe MHOT000pa3us GopM COOCTBEHHOCTH Ha 3E€MITIO, CO3-
JlaHKe YCIOBUH JUIsl pa3BuTHs Hanboiee 3 (PeKTUBHBIX (GOPM XO035HCTBOBAHMUS,
NepeBo/i paOOTHUKOB CEIBCKOTO XO3SIMCTBA B KaTETOPHIO 3€MENBHBIX COOCT-
BEHHHUKOB, obOecriedeHue >PQPEeKTUBHOIO M HKOJOTHYECKU O€30MacHOro Hc-
MOJIb30BaHMA 3eMelb. BeceMy 3TOMy crmocoOcTBOBaIO MpUHATHE B Hioie 1996
r. 3akoHa «O 3eMenbHOHN pedopme» B Azepbaiikane, re II1aBHOE LEIbI0 Obl-
JI0 CO3/IaHN€ MHOTOYMCIICHHOTO CJIOSI 3eMEJIbHBIX COOCTBEHHUKOB Y€pe3 Bblie-
JICHHE UM 3eMeJIbHBIX Joeld. CorilacHO 3TOMY 3aKOHY, ITPaBO Ha OecIulaTHBIN
nai JJi1 CaMOCTOSITEJIBHOTO XO35IICTBOBAHUS IMOJIYYHIIN BCE PaOOTHUKH CElb-
XO3MPENNpPUATHI, a TAKXKE CIIy)Kallle, 3aHAThIe B COLUAIBHBIX 00BEKTaxX, pac-
MOJIOXKEHHBIX Ha TEPPUTOPUH JAHHOTO XO3sicTBa [4]. 3eMs myTemM peopraHu-
3alUU U3BIMAJIACh Y KOJIX030B M COBXO30B U PACHpEeAessulach B BHJIE 3E€Mellb-
HBIX JIOJIeH MEXIy UX PaOOTHUKAMH, IIEHCHOHEPAMH ITHUX XO35SHUCTB, paOOTHH-
KaMU CeNIbCKOM coluranbHOU cdepbl. B pesynbraTe gydiine naxoTHbIE 3eMIIU
CEJIbCKOXO3SUCTBEHHBIX HPEINPUITUIA M3 TOCYAapCTBEHHOW COOCTBEHHOCTH
NEepelUId B YACTHOE.

B Te cnoxxHble BpeMeHa /AJi1 HOBOTO CYBEpEHHOr'0 rocynapcTBa IMpPHUHS-
THE 3TOr0 3aKOHa pelano CKopee 3a7ady U3MEHEHUs MOJUTHYECKOTo CTPOos B
CTpaHe, HeXKETM YKOHOMUYECKHE BOIPOCHI, CTosIIIKeE nepen crpaHoi. [Ipu pas-
JIeICHUM MAacCHBOB Ha YYaCTKH COOCTBEHHUKOB 3€MEINIbHBIX JI0JIell HE ObLIO
MIPETYyCMOTPEHO BO3MOKHOCTH UX MOCIEAYIOLEro 00bEeIMHEHUS B Pa3INyuHbIe
XO03sICTBEHHBIE 00Pa30BaHMs C LIEIbI0 COBMECTHOT'O OCYIIECTBICHHUS MOJIEBBIX
paboT, a TakKe MPOBEACHUS KOMILJIEKCA MEIHOPATUBHBIX, PUPOAOOXPAHHBIX
U IPOTUBO3PO3HUOHHBIX MEPONPUATHIA. 3eMeNIbHbIE MACCUBBI HE ObUIN OLIEHEHbI
[0 CBOMM arpo3KOJIOTUYECKUM CBOMCTBAM, 10 MPUTOAHOCTH K BO3JIEIBIBAHUIO
Pa3IUYHBIX CEIbCKOXO3IMCTBEHHBIX KyIbTYp WM UX rpynn. Mx nmpocto Bbiae-
JISUTM U3 pacyeTa HOPMBbI BbIAENIEHUs 3eMenbHOro nas. [loBcemecTHas U o4eHb
ObICTpasi MpUBaTU3aLKs 3eMellb He Obla noarorosieHa. He Obl1o mpeaioxeHo
HOBOM Mojien (QyHKIIMOHUPOBAHUS arponpomelnuieHHoro kommiekca (AIIK),
NEPEXOHBIX OPraHW3aLMOHHO-IIPOU3BOJICTBEHHBIX CTPYKTYPHBIX 0Opa3oBa-
HUHI ¥ COOTBETCTBYIOLIMX MHPPACTPYKTYPHBIX CBA3EH, a TaKXKe HE paccMaTpH-
Bajach pa3pabOTKa KakuX MO0 aJeKBATHBIX HSKOHOMHUYECKUX MEPOIPHUATUI
MEPEXOHOr0 NepHOAaA.

[osiBnenue B pe3ynbraTe MpUBATH3ALMU OOJBIION (parMeHTalMu eau-
HBIX 3E€MEJIbHBIX MacCHBOB M OTCYTCTBHUE JECHCTBEHHOTO MEXaHU3Ma, PEeryJu-
PYIOLIETo MCIOJIb30BaHUE U 000pOT 3eMENbHBIX J0JEH, 1O HACTOSAIIEr0 Bpe-
MEHH SIBJISETCS OJTHOW U3 NPUYMH, TOPMO3SIIUX Pa3BUTUE CEIILCKOTO XO3SHCT-
Ba B pecrnyonuke [7].

IloMuMO BBIIIECKA3aHHOT'O, B 3aKPEMJICHUs 3€MENIbHBIX J0JEH 3a Cellb-
CKUMH XHUTEJSIMH OBbUIM M Jpyrue HeAocTaTku. Hampumep, jiroau, moJydyuB-
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1IMe 3eMelbHbIe Mau, B OOJBIIMHCTBE CBOEM M3HAYAIbHO HE COOMpANUChH CTa-
HOBHTBHCSI COOCTBEHHUKAMH 3€MIIH, M JJaKe T€, Y KOro OBLIO TaKoe JKeJlaHue, He
MoraH 3¢ (HEeKTUBHO MCIOIB30BATh 3€MIII0 10 MPUYMHE HEXBATKU MaTepUalb-
HBIX U TEXHHYECKHUX CPEJCTB, a TAKXKE CHIBHOW (parMeHTAIIMH 3eMEIIbHBIX
Y4aCTKOB. YUHUTHIBasl CIIOKUBIIYIOCS CUTYAIMIO B CEIbCKOXO3SHUCTBEHHON OT-
paciii cTpaHbl, IPAKTUYECKH OJHOBPEMEHHO B A3epOaiipkaHe MPUHUMAIOTCS
nBa 3akoHa. 12 maprta 1999 rona 3akon «O06 apenjae 3eman» u 7mas 1999 roga
3akoH «O 3eMenbHOM pbiHKEY. [locpeIcTBOM 3THX 3aKOHOB B CTPaHE MOJIHBIM
XoJiaM 3apa0boTalt 3eMeJIbHBINA PHIHOK M apeH/1a 3eMITH.

B pesynbTare Bcero 3Toro Bo3HuKIa mpodsiema obopora 3emiuu. Tak, my-
TEM HACJEIOBaHUS U KYIUIU-TPOJIAXKU 3eMeNbHbIC Mad HAYalld MEePeXOoauTh K
TeM, KTO HE TIPOXKUBAET Ha celie U He coOupaeTcs ee obpadaTeiBaTh. B koHEU-
HOM HUTOT€ MOJYYUJIOCh YTO T€, KTO XOYET U MOXKET PalMOHAIbHO MCIOJIb30-
BaTh 3eMJII0, HE MEHSISI €€ CEIbCKOXO03HCTBEHHOT O Ha3HAUYEHHUS, OCTAIOTCS HE Y
nen [6].

C BO3HHMKHOBEHHEM MHOT000pa3HON (OPMBI 3eMeNIbHOI COOCTBEHHOCTH
B CTpaHe, U3MEHEHHEM YKOHOMUYECKUX OTHOIICHHH B OOIIECTBE, JTUKBUIAIIHU-
el MOHOTIOJIMU TOCYJapPCTBEHHON COOCTBEHHOCTH Ha 3E€MIITIO, JICTAIH3AINCH U
CYLIECTBEHHBIM Pa3BUTHEM 3€MEITBHOT0 000pOTa OTCYTCTBHEM B IMOCIEIHUE
JECSTUIIETUS. 3€MJIEYCTPOUTEILHOIO OOEeCHeueHus ATOro Ipolecca B BHJE
MPOEKTOB 3E€MJICyCTPOWCTBA, ObLIA pa3pyllieHa TeppUTOpHUaIbHas OpraHu3a-
LU, LEJIOCTHOCTh 3€MEJIbHBIX MAacCUBOB M YCTOWYMBOCTb CEJIBLCKOIO 3eMIle-
MOJIb30BaHUA. B pe3ynbTaTe BCEro 3TOTr0, Ha TEPPUTOPUAX (PEPMEPCKUX XO-
3SUCTBAaX B HMCIOJIb30BAaHUU 3€MJIM TOSIBUJIMCH OYEHH MHOTO HEIOCTaTKOB B
BHUJI€ J1aJbHO3EMEJIbE, YEPECHONOCHUIly, BKparuimBaHue U T. 1. [lo Hamemy
MHEHHIO, YCTPAHCHHE BBIMICTICPEUNCICHHBIX HEIOCTATKOB B 0053aT€ITHHOM
nopsiike HeoOXOAMMO Ha OCHOBE 3€MJICYCTPOUCTBA.

3eMIIeyCTPOMCTBO — 3TO KOMILUIEKCHBIC JCHCTBUSA 10 HABEIACHUIO TTOPSII-
ka Ha 3emsie. OHO HAYMHAETCS C MONYYeHUS WH(OPMALIUU O KOJTHMYECTBEHHOM
U KauyeCTBEHHOM COCTOSIHMHM 3€MEJlb, MPEIOCTABICHUH W HM3BATUU 3E€MEb,
BKJIIOUAsl T€OJIe3NYECKUe U KapTorpadudeckue paboThl, MOYBEHHbBIE, re000Ta-
HUYECKHE U APYTUe 00CIIeIOBAHMS U U3BICKAHUS, OIICHKY KauyeCcTBa U MHBEHTA-
puzanuio 3emenb. O4eHb BayKHAs 4acThb 3€MJICYCTPOMCTBA, MO3BOJISIONIAS BU-
JeTh MEPCHEKTUBY PA3BUTHUSI TEPPUTOPUU 3E€MJIIEBIA/ICHUS U 3eMJIENOJIb30Ba-
HUS B YBSI3KE C COLIMAJIbHO-D)KOHOMUYECKUMHU U SKOJOTUYECKUMH BOMPOCAMHU,
SBJISIETCS TVIAHUPOBAHUE M OPraHU3allvs PallMOHAIBHOTO HCIOIb30BaHUS 3e-
Menb U uX oxpassl [1, 2]. YuuTeiBas TO, 4TO AAHHBIN BUJ 3€MJIEYCTPOHCTBA
BCEI/Ia OXBAaThIBAET IPYIIY 3€MJIEBIAJCHUI U 3€MJICNOIb30BaHUM, €ro Ha3bl-
BalOT MEXXO035MCTBEHHBIM.

MexX035MCTBEHHOE 3€MJICYCTPOMCTBO BCErJa 3aTparuBaeT SKOHOMHUYE-
CKHME MHTEpEeChl 3€MJICBIAJCIIBIIEB M 3E€MJICIOJIb30BATENICH, TaK KaK C MECTO-
PacroJI0KEHUEM 3eMEIIbHBIX yJacCTKOB, KAUE€CTBOM IPEIOCTABISIEMbIX 3€MEIb,
pPacoONOKEHUEM TPAHUI] HAMPSMYIO CBs3aHA dKOHOMHUYECKast 3PPEKTUBHOCTD
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npou3BojacTBa. [lo3TOMy MeXXO034HCTBEHHOE 3E€MJIEYCTPOWCTBO HMEET He
TOJIBKO TEXHUYECKOE U IOPUIUUECKOE, a TAK)KE U AKOHOMHUUYECKOE COECpKAHHE.
[TapannenbHO ¢ 3TUM, MEXXO035HCTBEHHOE 3€MJIEYCTPONUCTBO SIBJISIETCS OCHOB-
HbIM MHCTPYMEHTOM IIPETBOPEHUS B KU3Hb 3€MEJIbHON MOJMTUKU IOCyIapCT-
Ba, YTBEPKJIEHHsI HOBBIX 3€MEJIbHBIX OTHOILEHUH 3a cueT mepepacipenesieHus
3eMenb. Mcxolid U3 BBIIIECKA3aHHOTO, MOXKHO C YBEPEHHOCTbIO CKa3aTh, YTO
MEXXO035IICTBEHHOE 3eMJICyCTPONCTBO UMEET COLMAIbHO- YKOHOMHUYECKHUI Xa-
pakrep [3].

Kak mpaBuio, B pe3yiabTaTe MEeXXO03sHCTBEHHOTO 3eMJIEyCTPONUCTBA, TO-
SIBJIIOTCSI MJIM U3MEHSIOTCS TpaBa Ha ONpeesIeHHbIE YYacTKU 3€MJI, OpraHu-
3YIOTCS 3€MJIEBIIAJICHUE, 3EMJIETIOJIB30BAaHUE B LIEJIOM C ONPEIEIIEHHBIM COCTa-
BOM YTOJWH W pa3MENICeHHEM €ro Ha TEePPUTOPHH, YCTAHOBJICHHWEM OO0IIeit
wiomany, rpanui. Iloaromy B pe3ynbTare NpOBENEHUS MEKXO3SNUCTBEHHOIO
3eMJIeyCTPONCTBa BHOBb 00pa30BaBIINECs 3eMEJIbHbIE yUaCTKU COOCTBEHHUKOB
3eMeNbHBIX J10JIeH TOJDKHBI OBITh MPABUIBLHON (OPMBI, IO BO3MOXHOCTH Ipsi-
MOYTOJIbHBIMH, C MapajjiebHbIMU JUIMHHBIMU cTOpoHaMHu. [lo oTHOIIEHHIO K
penbedy MECTHOCTH JJMHHBIE CTOPOHBI YYAaCTKOB CIIEAYET pa3MeIlaTh IoIe-
PeK CKJIIOHAa BO M30€XaHWE KOHIEHTPAIMH BOJHOTO CTOKA BIIOJb TPAHUI] yda-
CTKOB. B paBHMHHOW MECTHOCTH HpPU OJHOPOJHOM TOYBEHHOM IOKPOBE 3€-
MEJbHBIE YYAaCTKH HEOOXOJMMO pa3MellaTh B BHJIE MPSIMOYTOJbHON CETKU
I'PaHULl C BBIXOJAOM KOPOTKHX CTOPOH 3THX Y4aCTKOB Ha MarucCTpPaJbHYIO J0-
pory. lllupuHa MarucTpajabHOM HOPOTH JOJDKHA OOEcTeunBaTh CBOOOJIHBIN
pa3bpe3] IByX MAIIMH U MPOE3] JOCTaTOUHO I'POMO3/IKON CEIbCKOXO035HCTBEH-
HOM TEXHUKH U MOXKET JIOXOAUTH /10 6 M. OcTallbHbIE MEXXYYacTKOBBIE JOPOTHU
IIPOEKTUPYIOT WHPUHON 3--4 M. Bo Bcex ciydasx K KaKJIOMY 3€MEIbHOMY
y4acTKy JOJKEH ObITh oOecnedeH ynoOHbIN nmoabe3a. Ha maccuse, noanexa-
LIEM pa3JIEelICHUIO Ha 3€MEJIbHBIE JI0JIM B palilOHaX BETPOBOW IPO3UHU, CIELYET
MpelycMaTpuBaTh COBMEIICHUE IPAHUIL] 3€MENIbHBIX YYaCTKOB C MPOA0IbHBIMU
U TIONIEPEYHBIMH JIECHBIMU IOJIOCAMU JJIS 3aILUTHl HaHu oT Aedisiuuu. Ilo-
MIEpEeYHBIE JIECOMOJIOCHl MPU 3TOM pACIOJIAraloT MOMEpeK HarpaBiIeHUs Toc-
MOJICTBYIOIIMX BETPOB C paccrosiHueM Mexay Humu 400--600 M, a mpoaois-
HBIE JIECOMOJIOCHI - BJIOJb HANpaBieHUus BETPoB ¢ paccTtosiHuem 1500--2000 m
[1,2,3].

o 3emneycTpouTenbHbIM TPEOOBAHUAM BbIJEICHHBIE 3€MEIbHBIE 10JIU B
HaType JOJDKHBI OTBEYATH CIEAYIOUIMM TPeOOBAaHUSAM: UMETh yJOOHBIN MOAb-
€31]; HE OTJIMYAThCs IO KaYeCTBEHHOMY COCTOSHUIO, IUIOJOPOANIO, MEIHOpa-
TUBHOMY U KYJbTYP TEXHUYECKOMY OOYCTPOICTBY B Ty WM JAPYTyIO CTOPOHY
OT OCTAJIbHBIX 3E€MEJIb CEJIbCKOXO35MCTBEHHOIO MPEANpPUSTUS; COOTBETCTBO-
BaTh IO CBOMM Ka4YECTBEHHBIM XapaKTEPHCTUKAM CIelMaIn3alui BHOBh 00pa-
3yeMbIX XO3SIMCTB; IIPU U3BSITUU U3 3€MJICHIOIb30BAHUS XO34HCTBA U pasJielie-
HUM Ha JIOJH JaHHBIA MAacCHB HE JIOJDKEH CIIOCOOCTBOBATH MOSBICHUIO TEPPHU-
TOpPHAJIBHBIX HEJIOCTAaTKOB (BKJIMHUBAaHWM, BKpPAIUIMBAaHUM, IalbHO3EMEIb,
yepecnoaocuiis) [1, 3].
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Heo0xonmMo oTMETUTH, UTO BBIIETICHUE 3€MEIbHBIX JJ0JIeH B HAType He-
M30€KHO HAHOCHUT yIIepO palMOHAIBHOMY HCIIOJIb30BAaHUIO 3€MENlb U MPOI0-
BOJILCTBEHHOI 0€30MacHOCTH JI000M CTpaHbl, TaK Kak B MPOIECCce BbIIAETICHUS
3€MEJIbHBIX JI0JIEH B HATYpE B 3aBUCMMOCTH OT IUIOIIAZEH BBIACISIEMBIX JOJIEH
MPOUCXOTUT (hparMeHTanus OONbIINX 3eMETbHBIX MaCCUBOB, YTO B CBOIO OYe-
penb CHIIBHO MPEnsTCTBYET 3((HEKTUBHOCTH MX UCTONB30BaHUU. W 1 Hamien
CTpaHbl (pparMeHTalMsl 3eMelIbHbIX MAaCCUBOB SIBJSICTCSI OYEHb OOJIBIIUM TIpe-
MSATCTBHEM Ha MyTH 3(pPEeKTHBHOTO MCIIOIB30BaHM 3€MENbHBIX pecypcoB. Tak
KaK, TOCJe 3aBepIleHus] IEPBOrO dTana 3eMeIbHONH peOopMBbl B CTpaHe CTaJo
OUYEBUJIHO, YTO Y MHOKECTBA (PePMEPCKUX XO0341CTBaX 0011as IIIONIalb 3eMeb
e/1Ba TMpeBbIIaeT 1,5 rekrapa, 1 OHH pa30OpOCaHbl MO-Pa3HBIM 3eMENbHBIM Mac-
CHBaM, HaXOSIIMXCS Ha JAJIbHUX PACCTOSHUSX Apyr oT Apyra. [Ipu Takux yc-
JIOBUSIX €CTECTBEHHO, UTO Ha 3THX 3€MJISIX JOCTATOYHO CJIOKHO IMPOEKTUPOBATh
MIOJIHOIIEHHBIE CEBOOOOPOTHI U TPOBOAUTH arpOTEXHUYECKUE MEPOTIPUSATHSI.

B 001eit cnoskHOCTH, 1O pe3ybTaTtaM MpOBEICHHs 3eMEIbHON pedopMbl
B CTpaHe, U3 MMEIOLIUX MPaBO HA MOJIy4eHHE OE3BO3ME3/IHO 3€MENbHbIX MacB
cemeit, 870 Toicsad ee nomyunnu. pyrumu cioBamu 3 442 778 4enoBek cTanu
3eMeJbHBIMU cOOCTBeHHUKaMU. [IpumepHO cpenHuil pa3mMep 3€MeNIbHOTO Mas
Ha OJTHOTO 4eJioBeKka B pecnybinke Bappupyet ot 0,10 ra go 1,3 ra, u 310 noa-
TBEPXKJAET TOT (DAaKT, UTO CEIbCKOXO3AWCTBEHHbIE 3eMin A3zepOaiiakane noj-
BEpriNch CUIbHOU (Pparmentanuu. [lo uroram 3emenvHOU pedopMbl U3 CO-
CTaBJSIIOIINX €AMHBINA 3eMeNbHBINA (hoHT A3epbaitmkana 8 641 506 rexrap 3e-
Melnb, 56,9 mpoIeHTOB ObUTM OCTaBJIEHBI B TOCYIapCTBEHHONH COOCTBEHHOCTH,
23,5 mpo1eHTOB OBLIN OTAAaHBI B COOCTBEHHOCTH MYHHIIUTIAJIMTETOB, a OCTAJb-
Hble 19,6 MpoLeHTOB OBUTM OTBEJECHBI B YaCTHYIO COOCTBEHHOCTH. IIpuuem B
YaCTHYI0 COOCTBEHHOCTb OBbUIM OTJAHbl CaMble JYYIIME MaXOTHbIE 3eMJIU
CTpaHbl. A B COOCTBEHHOCTH IOCY/apCcTBa OCTAIUCh MPAKTHUECKU OIHU MacT-
ouma [5, 8].

PeanbHyio KapTHHY HNPOMCXOJAIIETO C IJIOWAIIMU (PEepMEPCKUX XO3si-
CTBaxX pecnyOJIMKHU MOKakeM Ha mpuMmepe Arjanickoro paiiona. B nauane map-
ta 2018 roma ObUIO 3aBEpILEHO CO3/IaHHE AJIEKTPOHHOIO KajacTpa 3eMelb B
Arpanickom paiioHe pecnyOauku. B 3Toi aiMUHUCTPATUBHON €AMHMIIE HMe-
eTcsi 78 ThICAY TEKTapoB 3eMellb, U3 KOTOpbiX 50,5 Teicsauu (64,5%) — cenbcko-
XO03SIIICTBEHHOT'0 Ha3zHaueHus, B ToM yucie 50,3 Teicsiun rexkrapos (44,2%) -
[IOCEBHBIE YYACTKU. YUET B PEAJIbHOM BPEMEHHU B ATOM aJMUHHCTPATUBHOM
paiione nokasai, uro y 13174 cemeil momaab 3eMJIM B MX XO035UCTBAX HE Mpe-
BBIIIAIOT OJHOTO rekTapa. Takas kapTHHA XapakTepHa I BCEl TeppUTOpPUU
pecny6nuku. [IoHATHO, YTO HA TaKUX Pa3aPOOJIEHHBIX y4acTKaX BeChMa CIIOXK-
HO TOOUTHCSI BBICOKHX ypOoKaeB U 3(PPEKTUBHOTO HCIIOIH30BAHUS 3EMEIbHBIX
pecypcoB. Hamo 3ametuts, uto mocie 20 et mpoBeAeHUsI 3eMeJIbHOU pedop-
MBI U B IIPaBUTEJIBCTBE CTPAHbl KOCBEHHO NPU3HAIM, YTO Pa3/AeiICHUE TEppU-
TOPHUM KPYIHBIX CEJIbXO3NPEANPHUATHI HA MEIKHUE YYAaCTKH B BUJAE 3€MENbHBIX
noneit HaunHas ¢ 0,10 ra B JleHkopaHckoM paiioHe, 3akaHunBas 1,23 rekrap B
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HedTuanuuckom paiioHe pecnyOnuKH, ObUIO HE CaMbIM JIYUIIMM PELICHUEM B
00JIaCTH PalMOHAIBFHOTO MCIIOJIB30BAHMSI 3eMEIbHBIX PECYPCOB.

[IpaBuTENBCTBO CBOE IOHMMaHME MPOOJIEMBI MPOAEMOHCTPUPOBAIO
NpUHATHEM 3aKoHa A3zepOaiimpkanckoi Pecniyonuku ot 14 utons 2016 roga "O
KOOTIepalliu B celbcKkoM Xo3siiicTBe". Uepes 2,5 roma mocie NpUHSITHE ITOTO
3akoHa, B HOsi0pe 2018 roma, mocpeacTBoM oObeauHEeHHs BianenbuamMu 680
3eMeNbHBIX y4acTKOB xutenelt cenb bempenu n Sxapsuisik Cabupabaackoro
paiioHa, ObII CO3/1aH NEPBBIM NMPOU3BOACTBEHHBIN Koomnepatus "bupiauk" Ha
o61eit Tepputopun B 850 rextapoB [6]. CerofHst MOKHO ¢ YBEPEHHOCTBIO CKa-
3aTh, YTO C NMPHUHATHEM B A3epOaiimkaHe 3akoHa "O Koomepayu B CEIIbCKOM
X03s1iicTBe", ClleNaH MepBbli YCIENIHbIM mar B CTOPOHY KOHCONIHUJAIUN Cellb-
CKOXO3SIMCTBEHHBIX 3€Meib. J[adpHEHIIMM IIaroM B 3TOM HAIPABICHUH HOJI-
’KEH CTaTh 3aKOH O KOHCOJIUIALIUH 3eMEb.

TepMuH «koHconuaanus 3eMenb» 0003HadaeT OOBEAMHEHUE, CIUSHUE
3emensb [7]. B 3emneycTpoiicTBe Tak Ha3bIBAIOTCS MEPONPHUSATHUS IO JMKBHUIA-
MU YEpECHOIOCULIbI, MEIKOKOHTYPHOCTH U AajibHO3eMenbsi. C MOMOIIbIO
MEXXO035IIICTBEHHOT'O 3€MJIEyCTPOICTBA TaKHe 3eMJIeYCTPOUTENbHbIE AEHCTBUS
OCYILIECTBIISIETCS B LIEJAX JIMKBUIALUN HEAOCTATKOB 3€MJIETIOIb30BAaHUS U CBE-
JIeHHEM OOJIBLIOr0 YHcia MEJIKUX YYaCTKOB, NMPHUHAUIEkKAIIUM OTAEIbHBIM
COOCTBEHHUKaM U 3€MJIEBJIQJIENIblIaM, B KPYIIHbIE YYaCTKH, PacOJIOKEHHbIE B
onHoM Mecte. KoHconmpanus 3eMesb CEIbCKOXO3SMCTBEHHOIO Ha3HAYEHUs
MO3BOJISIET PELIUTH MPOOJIEMY pa3IpOOIEHHOCTH CEIbCKOXO03HCTBEHHBIX 3€M-
JIETIONIb30BaHUH, TOBBICUTH KOHKYPEHTOCHOCOOHOCTh CEIbCKOI'O XO3sICTBa,
BOCCTaHOBUTbH UH(PACTPYKTYPY CEIbCKUX TEPPUTOPUH.

B GonbummHCTBE CllyyaeB KOHCOJMUAALMS 3€MeNb pacCMaTPUBAETCS Kak
COBOKYITHOCTb JI€HCTBHI, KOTOpPBhIE MOTYT YIYUUIUTh TEPPUTOPUATBHBIE YCIO-
BUSI HECEJIbCKOXO3SIIICTBEHHBIX BUJOB JESATEIBHOCTH U MOBBICUTH BO3MOYKHO-
CTH U 3P PEKTUBHOCTH CEJIbCKOr0 X03siicTBa. KoHCOMMAaus 3eMenb cenbeKo-
XO03SICTBEHHOT'0 Ha3HAUEHUs 1aeT BO3MOXKHOCTb OOBEAMHUTh 3€MENIbHBIC yua-
CTKH, BbIJICJIEHHbIE B CUET 3€MEJIbHBIX JOJIEH, /Ul yI0OCTBAa UX HCIOJIb30Ba-
Hus. B pe3synbrare moaydarorcs 3eMeIbHbIE MACCUBBI ONITHUMAJIBLHOIO pasMepa
1 ynoOHON KOHGUIypaluu, YTO MO3BOJIET CEIbCKOXO3SHUCTBEHHBIM TOBAapO-
MIPOU3BOIUTEINSIM OPraHMW30BBIBaTh HA HUX 3(dekTuBHbBIE (POPMBI XO3AHCTBO-
BaHUS U BHEAPATb COBPEMEHHBIE METOJbl BEJECHMS CEIbCKOIO XO3sHCTBa, a
TaK)K€ CHM)KATh MPOU3BOJICTBEHHBIE 3aTPAThl. B 11€J10M 3TOT MEXaHU3M 3aKJIIO-
YaeTcsi B TOM, UYTO HECKOJbKO COOCTBEHHUKOB 3€MEJbHBIX YYaCTKOB, BXOJS-
IIMX B OJIMH MAaCCHUB, IO OOIIEMY COTJIACHIO MOTYT OOMEHSTHCSI CBOUMH y4acT-
KaMU WM U3MEHUTh UX TPAHMILBI C LEJIBI0 UX PALMOHAIBHOTO UCIOIb30BaHUS
[9, 10, 11, 12].

BriBoabI:

1. B nensx oGecrieyeHus: MpoJOBOILCTBEHHOM Oe3omacHocTH A3zepOaii-
JpKaHa, HeoO0XoAMMa HajJaKeHHas roCydapCTBEHHas IOJIMTUKA, KOTOpas pas-
PELINT IPOTUBOPEUMS B MPOLIECCE KOHCOIUAALMNU CENbCKOXO035HCTBEHHBIX 3€-
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MeJlb, TO €CTh TOCYapCTBO 0053aHO CO3AATh JACHCTBEHHYIO CHCTEMY peryiu-
POBaHUA 3€MCJIbHBIX OTHOMCHHﬁ, A€ TJIaBHBIM MCXAaHU3MOM pCaJiu3allin 3¢C-
MEJIbHOM MOJUTUKH OYAET MEXX0351iICTBEHHOE 3€MJICyCTPOICTBO.

2. VlHMIMaTtopoM KOHCOJIMJALMU 3E€MEb CEJIbCKOXO3SHCTBEHHOIO Ha-
3HA4YEeHHUs B 3aBUCUMOCTH OT ()OpMBbI COOCTBEHHOCTH Ha 100POBOJILHOM OCHOBE
JOJDKHBI CTAaThb, COOCTBEHHUKHU U BJIaaC/IbIbI 3EMCJIBHBIX YYAaCTKOB CCJIIbCKOXO-
3s1ICTBEHHOTO HAa3HAYEHMs, a TaKXKe rOCylapCTBEHHbIE OPraHbl UCTIOIHUTENb-
HOW BJIACTH, OTBEYAIOUIME 33 PETYJIMPOBAHUE 3€MENbHBIX OTHOIICHUN M ero
TEePPUTOPUATIbHBIE OPTaHBI.

3. Bo u3bexxaHue HEpaIMOHATBFHOTO HCIIONIB30BAHUS 3€METbHBIX JOJICH,
Ha 3aKOHOJATEJIbHOM YpPOBHE HEOOXOIMMO OTPAaHUYUTH MPABOMOYMS COOCT-
BE€HHHKOB 3€MCJIbHBIX I[OJ'IGﬁ U BCCTH CTPOro KOHTPOJIb HAA HX KyHJ'ICfI-
npojaxe M apeHao0H, 4ToObl UCKJIIOUUTH MOMAJAaHUE HEHHBIX MAaXOTHBIX 3€-
MCJIb B PYKH J'II-OJIGI\/’I, HCKOMIICTCHTHBIX B BOIIPOCAX 3€MJICTIOJIBL30BaAHUA.

4. Peanu3anus MocTaBiIeHHBIX 1iefieil BO3MOXHA TOJBKO Ha OCHOBE Hay4-
HO OOOCHOBaHHBIX IPOEKTOB 3E€MJICYCTPOMCTBA, KOTOPBIE OIpPEAESIOT He
TOJILKO CIIOCOOBI M METOJIbI TEPPUTOPUATBHOM OpraHu3aluy MPOU3BOICTBA, HO
U TIpeIUIararoT MPOEKTHBIE PEHIeHHUs, 00ECTIeYNBAIOIINE KOMIUIEKCHOE pa3BH-
THE CEJIbCKOM MHQPACTPYKTYpPbI, IO 00pa30BaHUIO U KOHCOJHMJIALMH 3E€MEllb-
HBIX YYaCTKOB, BBIACIACMBIX B CUCT 3€MCJIbHBIX )IOJ'ICI\/JI.
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TORPAQ PAYLARININ KONSOLIDATSIYA EDILMOSINDO
YERQURULUSUNUN ROLU

T.N.NiZAMZADO
XULASO

90-c1 illorin sonunda 6lkads torpaq resurslarinin idars olunmasinin somoralaliyinin arti-
rilmasi moaqsadi ilo torpaq islahat1 kegirilmisdir. “Torpaq islahati haqqinda” qanuna uygun ola-
raq torpaq miinasibatlorindo islahatlarin osas vozivasi kond tosorriifatinda torpaqlarin barabor
paylanmasina osaslanirdi. Toassiif ki, torpaq paylariin vo sonradan torpaq saholorinin ayril-
masi asasinda kond tesarriifati miassisalorinin orazilerinin yenidon toskili, lazimi metodoloji
asaslar1 vo yerqurulusu lahiyslori tortib olunmadan hoyata kegirilmisdir. Noticodo yerqurulusu
lahiyolori vasitesi ilo orazinin toskili, torpaq saholorinin formalasdirilmasi vo onlarin ton-
zimlonmasi moasalalarini hall etmok miimkiin olan arazilordos torpaq idaragiliyi layiholori inkisaf
etdirilmomisdir. Moaqalads torafimizdon torpaq paylarmin ayrilmasi naticasinds, torpaq saho-
lorinin par¢alanmasi ilo bagli yaranmig osas problemlorin sobablori aragdirilmis vo tohlil olun-
musdur. Aparilan aragdirmalara asason, moqalo miiallifi respublikada orazilorin daha da parca-
lanmasinin qarsisint almaq {igiin torpaqlarin konsoldatsiyasina dair qanunvericilik aktlarinin
gobul edilmoasini vo qanunun qobulu ilo paralel olaraq pay torpaqlarinin alisina -satisana vo
kond tosorriifat1 torpaqlarinin icarays verilmosing ciddi nozarotin totbiq olunmasini toklif edir.
Bu, kond tesarriifat1 torpaqlarinin istifadosini tonzimloyon soffaf todbirlorin hazirlanmasi {igiin
bir flirsat yaradacaq vo bu istiqgamotdo ilk addim torpaq paylart hesabina ayrilmis biitlin torpaq
saholorinin inventarizasiyasi olmalidir. Fikrimizcs, torpaqlardan someoroli istifadoni togkil
etmok ti¢iin bu vo digar tadbirlor yalniz yerqurulusu lahiyalori osasinda hoyata kegirilmolidir.

Acar sozlar: yerqurulusu, kond tesorriifati torpaqlari, torpaq payi, torpaq sahosi, tor-
paqlarin konsolidatsiyasi, orazinin toskili, torpaq istifadosi, tosorriifatlararasi yerqurulusu.
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ROLE OF LAND MANAGEMENT IN CONSOLIDATION OF LAND SHARES
T.N.NIZAMZADEH
SUMMARY

In order to improve the efficiency of land management in the late 90 —ies in the country
was carried out land reform. According to The law "on land reform", the main task of
reforming land relations was based on the equalization of land distribution in agriculture in the
Republic, the main tool of which was land shares. Unfortunately, the reorganization of the
territories of agricultural enterprises on the basis of allocation of land shares, and subsequently
land plots did not receive the necessary methodological basis, and was carried out
spontaneously, without land management design study. So, in particular, land management
projects were not developed, in which it was possible to solve the issues of territory
organization, formation of land masses, their arrangement. In this article, we have considered
and analyzed the main causes of the problem of crushing (grinding), the formation and use of
land plots allocated to the account of land shares. Based on the research conducted in our
country, as a way out of the current situation, we propose the adoption of legislative acts on
land consolidation in the Republic, which will be aimed at preventing further fragmentation of
land. This will make it possible to develop transparent measures to regulate the use of
agricultural land, and the first step in this direction should be an inventory of all land plots
allocated to land shares. In our opinion, these and other measures for the organization of
rational use of land should be carried out only on the basis of land management.

Keywords: land management, agricultural land, land share, land plot, consolidation,
land, territory organization, land use, inter-farm land management.
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