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PL
L S UMLU SEOL T SASINDA B METALL K KATAL ZATORLARIN 

AROMAT R C AKT VL Y C L Y

T metanolun aromatik karbohidrogenl r çevrilm si prosesind molib-
den, xrom v nikel karbonill rin yüks ksilisiumlu ZSM seolitin xass l rin birg promotor-

t siri öyr göst r v p-
ksilola gör aktivliyi v seçiciliyi modifikatorun t bi ti v t yin olunur. T
komponentl rinin çevrilm prosesind maksimal aromatik karbohidrogenl
küt.%) 700°C-d 1% Cr2%Mo- -
m sind p-ksilola gör maksimal seçicilik (65.5%) 400°C-d 2.5%Cr2%Mo-HZSM bimetallik 

Açar sözl r: t bii qaz, metanol, seolit ZSM, molibden karbonill ri, xrom, nikel, aro-
matik karbohidrogenl r, p-ksilola gör seçiciliyi.
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AROMATIZATION  ACTIVITY AND SELECTIVITY OF ZSM BASED 
BIMETALLIC CALTALYSTS IN THE NATURAL GAS 

AND MATHANOL CONVERSION 

T.A.BABAYEVA, E.A.GANBAROVA, S.E.MAMMADOV, E.I.AKHMADOV

SUMMARY

The combined promoter effect of molybdenum, chromium and nickel carbonyls on the 
catalytic properties of high-silicon ZSM zeolite in the conversion process of natural gas and 
methanol into aromatic hydrocarbons was studied. Activity and selectivity of catalysts for 
aromatic hydrocarbons and p-xylene are determined by the nature and amount of the modifier. 
Maximum yield of aromatic hydrocarbons in the conversion of natural gas components (25.2% 
mass) at 700°C in the presence of 1%Cr2%Mo-HZSM bimetallic catalyst, maximum 
selectivity for p-xylene in the conversion of methanol (65.5%) at 400°C 2.5% Cr2% Mo-
HZSM is achieved in the presence of a bimetallic catalyst.

Keywords: natural gas, methanol, ZSM zeolite, molybdenum carbonyls, chrome, 
nickel, aromatic hydrocarbons, p-xylene selectivity.
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(CKOH=0,1M, m 1pK =4,60; 2pK =6,70)

1 − −
ml,VKOH pH 1pK

1 − −
ml,VKOH pH 2pK

0,1 0,(1) -0,954 0,608 4,05 4,84 0,1 0,(1) -0,954 6,215 6,59 6,91
0,2 0,25 -0,602 1,216 4,10 4,60 0,2 0,25 -0,602 6,350 6,61 6,81
0,3 0,43 -0,368 1,824 4,20 4,51 0,3 0,43 -0,368 6,485 6,63 6,75
0,4 0,(6) -0,176 2,432 4,31 4,46 0,4 0,(6) -0,176 6,620 6,65 6,71
0,45 0,82 -0,087 2,735 4,40 4,47 0,45 0,82 -0,087 6,688 6,67 6,69
0,5 1,00 0,000 3,040 4,50 4,50 0,5 1,0 0,000 6,755 6,69 6,69
0,55 1,22 0,087 3,344 4,60 4,52 0,55 1,22 0,087 6,823 6,71 6,68
0,6 1,50 0,176 3,648 4,80 4,65 0,6 1,5 0,176 6,890 6,73 6,61
0,7 2,(3) 0,368 4,256 4,90 4,59 0,7 2,(3) 0,368 7,025 6,75 6,63
0,8 4,00 0,602 4,864 5,10 4,59 0,8 4,0 0,602 7,160 6,90 6,70

-

α ⎟
⎠
⎞⎜

⎝
⎛

−1
lgf

α = m). 

(pH – -

pK =4,60, 
pK =6,70 , m1=0,831; m2=0,332; 1-

2-

pH 

lg α/1-α 
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-ASET LAM D F KAS
MALE N ANH DR D -ST ROL SOPOL ME SASLI SORBENT VAS

URAN (VI) ONLARININ SORBS YASI

F.N. R.HACIYEVA, E.N. L RZAYEVA,
N.T. LOV, F.M.ÇIRAQOV

T rkibind -
asetilamidi fraqmentl rini saxlayan polimer xelat m l g tirici sorbentl -

dqiqat n tic l ri müzakir olunur. Sorbsiya tutumunun m
nilib. pH 4-d

il udula -3 maksimum olur (ST=809 mq/q). 
Sorb si v n desorb-
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4, H2 4 3, HCl) t siri öy-
r crüb l rin n tic l ri göst

Açar sözl ri

SORPTION OF URANIUM (VI) IONS BY A SORBENT BASED ON A COPOLYMER
OF MALEIC ANHYDRIDE WITH STYRENE MODIFIED WITH BENZOIC 

ACID P-ACETYLAMIDE

F.N.BAHMANOVA, S.R.HAJIYEVA, E.N.ALIRZAEVA,
N.T.SHAMILOV, F.M.CHYRAGOV

SUMMARY

In this work, we discuss the results of a study on the extraction and concentration of 
trace amounts of uranium (VI) with a polymer chelating sorbent with fragments of p-
acetylamide of benzoic acid. The dependence of the sorption capacity on the acidity of the 
solution was studied. At pH 4, the degree of sorption passes through a maximum. With an 
increase in the concentration of uranium in the solution, the amount of absorbed metal 
increases, and at a concentration of 8·10-3 mol / L it becomes maximum (CE = 809 mg / g). 
The dependence of sorption on time and ionic strength of the solution was investigated. The 

4, H2SO4 3, HCl) with the same concentrations on 
the desorption of uranium (VI) from the sorbent was studied. The experiment showed that the 
maximum desorption of uranium (VI) occurs in perchloric acid.

Keywords: uranium, sorption, sorbent, concentration, desorption.
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T kükürdt rkibli pirazol tör m l
xass l ri Staphylococcus aureus, Escherichia coli v Candida göb l yi mikroorqanizml rin

olunan n tic l r aromatik v alifatik fraqment saxlayan 
pirazol tör m l rinin daha çox antimikrob effekti göst rm sini dem y

Açar sözl r: pirazollar, heterotsikll r, antimikrob xass , bioloji aktiv, azotsaxlayan 

STUDY OF ANTIMICROBIAL PROPERTIES 
OF SULFUR CONTAINING PYRAZOLE DERIVATIVES

R.A.HUSEYNOVA, Sh.Z.QASIMOVA

SUMMARY

In the presented work, sulfur-contained pyrazole derivatives were synthesized and their 
properties against microorganisms of Staphylococcus aureus, Escherichia coli and Candida 
were tested. The obtained results showed that pyrazoles with aromatic and alkyl fragments 
have more antimikrobial and antifungal activity.

Keywords: pyrazoles, heterocycles, antimikrobial, biological activity, nitrogen 
contained compounds
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3 -1 C1/C2

I II C1 C2
HZSM-5 195 408 632 528 1,2

- HZSM-5 193 351 378 252 1,5
- HZSM-5 190 308 296 156 1,9
- HZSM-5 188 292 232 129 1,8
- HZSM-5 186 274 225 98 2,3

-

-

-

- -
35,7 .% 56,8%. 

5,0 .% 
.

-

- -5.

- -

M-

-
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-5

Benzolun etanolla alkill k silisiumlu seolit ZSM-5-
katalitik xass l rin siri 350- C temperatur 
t yy v etilbenzol üçün seçiciliyind
holmiumun t rkibi, z if v l rinin nisb ti h
maksimum m etilbenzol üçün selektivlik (64,5%) 5% Ho-HZSM-5
katalizatorunda ld edilir.

Açar sözl r: benzol, etanol, alkill , etilbenzol, holmium, seolit -5.

ALKYLATION OF BENZENE WITH ETHANOL 
ON ZSM-5 TYPE ZEOLITE MODIFIED WITH HOLMIUM

A.A.ISGANDAROVA 

SUMMARY

The effect of holmium concentration on the acidic and catalytic properties of high-
silica zeolite ZSM-5 in the reaction of benzene alkylation with ethanol was studied in the 
temperature range of 350- nd the 
ratio of weak and strong acid sites in zeolites play a decisive role in its activity and selectivity 
for ethylbenzene. The maximum yield of ethylbenzene (42.1 wt.%) and selectivity for 
ethylbenzene (64.5%) is achieved on a 5% Ho-HZSM-5 catalyst.

Keywords: benzene, ethanol, alkylation, ethylbenzene, holmium, zeolite HZSM-5.
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Katalitik olefinl raitind
r t rkibind -

nin, nukleofill rl v z oluna bil c
q d r h miyy rir. Dixlordiazadienl rin NaN3-l reak-

si , xüsusil qeyd etm k olar. Dixlordiazabutadienl rin solvoliz 
-ketoefirl rinin aril-hidrozo tör m l rinin E/Z izomerl

E v Z izomerl sil bir-birind
NMR metodu il mü yy -izomerd molekuldaxili hidrogen rabit sinin 

laq if sah y
RQA metodu il bir daha t sdiql l rin elmin müx-

t lif sah l rind z r alsaq,
h miyy m k olar.

Açar sözl r -keto efirl r, aril hidrazonlar

Üzvi sintezd polifunksional birl l rin sintez edilm si daim diqq t
m rk zind ki, polifunksional birl l rin müxt lif istiqam t-
l rd
olaraq Ariliden Piroüzüm lif istiqam tl rd apa-

ri göst rm n d APT özünü Mixael ak -
enonlar, alkenl r, dienofill r, heterodienl -keto 

- s. kimi göst rirl r. Bu xüsusiyy tl r qeyd etdiyi-
miz kimi, APT-l rd n müxt
heterotsiklik birl l rin, ümumiyy tl , ç tin ld oluna bil n birl m l rin 
sintezin [38-39]. M r fimizd -ke -

kk b efirl rinin aril v rh l d sintez 
edilm bil r.
APT il - rinin aril- siyy t-
l rind n ir li g l n müxt lif reaksiya qabiliyy tl kild
görm k olar ( kil 1).
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OH3CO
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Ar

H

H rabitesi
Tursu xassesi
Metal Koordinasiya

murekkeb efir qrupu

heterodien

imin qrupu

k. 1. APT il - kk b efirl rinin 
aril- tl ri.

kil 1-d n göründüyü kimi t r fimizd n dixlordiazabutadienl rin spirt 
mühitind - kk b
efirl rinin aril- tl ri il heç d APT-d n geri 

- rinin 
rkibind

xass y malik olan aminin  H atomu, mür kk b efir qrupu, hidrazin v aldehid 
fraqmentl rind ED) v elektroakseptor 
(EA kimi üzvi sintezd l-

m y imkan verir. 

Cl
N
N

Cl

Br

Cl ROH

to N H
O

N

OR

Br

Cl

HN
N

Cl
O

OR

Br

Sxem 1. Dihalogendiazadienl rd -
E v Z izomerl rinin sintezi (R=CH3,C2H5).

l xüsusiyy tl rind n biri d odur ki,
h sas n Z izomerin ay -

rd bu tip hidrazonlardan elmin 
müxt lif sah l rind tbiq edilm si bar d -t ri-
nin n tic l ri bu sintez metodunun n q d r h miyy
göst rir [14-31]. Misal olaraq yeni fotoxromik birl l hs 
ed n n tic l ri xüsusil qeyd etm sas n “Foto-
d -

m ED, h m d EA E/Z izomerl rin bir-birin keçid 
sür (sxem 2).
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1 2

Sxem 2. - Z izomerl rinin bir-birin keçidi

Sxemd n d göründüyü kimi burada fenilhidrazin fraqmentin kild
göst rildiyi kimi ED qruplar daxil ets k, bu zaman ED qruplar benzol nü-
v sind tic sind d hidrazin fraqmen-
tind ki azot atomunun elektron cütünü aldehid qrupunun benzol nüv si t r -
find n m nims nilm c k v d -
c kdir. N tic d pun-

sin EA qruplar daxil ets -
ç km si n tic sind hidrazin fraqmentind ki azot atomunun elek-

r k 2- -

- rinin hidrozo tö-
r m l rin fenilsirk usunun tör m si kimi d baxmaq olar. Qeyd ed k ki, 
tibb sah sind d m l ri (ben-
zilpenisilin, ampisilinamoksisilin, buprofen, diklofenak, voltaren, flurbiprofeni) 
bakteriya, göb l k v virus leyhin tbiq olunur. M z r

lm l rin müxt lif sinif birl l
ilkin birl kimi t m d bioloji aktiv birl l r
kimi istifad oluna bil r. Xüsusil - ketoefirl rin ntermedaitlar kimi 

istifad
edilm sini qeyd etm k olar [14].

E v Z izomerl r kalonka xroma-
sil bir-birind NMR v RQA

t sdiql (spektr 1-2).
Spektrl rd n d göründüyü kimi imin qrupunun H atomunun Z izomerd

hidrogen rabit E izomerd n f rqli olaraq  
daha z if sah y sü r k 12,5 m.h-d -

RQA metodu vasit sil d bir daha t sdiql

30



Spektr 1 

Spektr 2.

k. 2.6.10. Etil-(Z)-2-fenil-2-(2-fenil-hidrazon) .
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Bu madd l r, h sind is-
tifad edil n antibiotikl rdir. Buraya s t lc

tetanoz daxildir.
Bu strukturda olan madd l

Bel likl , dixlordiazabutadienl -
-ketoefirl rinin aril-hidrozo tör m l rinin E/Z izomerl ri sintez edil-

NMR v RQA metodu il t -
l l rin elmin müt lif sah l rind z r alsaq, bu
me h miyy k
olar. oji aktiv birl l r kimi t tbiq edil c yini 
söyl m k olar.

T crübi hiss
NMR 1H v 13C spektrl ri Bruker Avance 300

300 MHz spektromerind CDCl3 v DMSO-da qeyd Daxili stan-
dart kimi SiMe4 istifad NTX Silufol lövh sind UB-254-d apa -

m l g k l si üçün is 4
m hlulundan v Kalonka xromato-

-200) silikogelind Elementar ana-
lizi  analizator Carlo Erba 1108-d

Metil, Etil (Z)-2-(2-(4-bromfenil)hidraziniliden)-2-(4-xlorofenil)asetat v
Metil (E)-2-(2-(4-bromfenil)hidraziniliden)-2-(4-

10 mg 1.1-dixlor diazadien götürülür v 30 ml etanol m hlulunda  2 saat 
müdd tind si il yin olun-

t bittikd n sonra m
vasit si il reaksiya m - istifad edil-

ementl r dimetilxlorid v n-heksan (1:1), dimetilxlorid v etanoldur. 
Nazik t b q li xromotoqrafiya il n sas reaksiya m hsulu olan 
fraksiyalar toplanaraq yenid

Methyl (Z)-2-(2-(4-bromophenyl)hydrazineylidene)-2-
(4-chlorophenyl)acetate.1-(4-bromophenyl)-2-(2,2-
dichloro-1-(4-chlorophenyl)vinyl)diazene-in CH3

42%,T =109oC.
C15H12BrClN2O2(M=367,63)
1H NMR (300 MHz, Chloroform-d, J = 8.3 Hz, 2H,
arom), 7.44 (d, J = 8.4 Hz, 2H, arom), 7.37 (d, J = 8.2 Hz, 2H, arom), 7.16 (d, J = 8.4 
Hz, 2H, arom), 3.90 (s, 3H,CH3)
13C NMR (75 MHz, Chloroform-d
115.92 , 63.76, 52.02, 29.72.

O

NN
H

Cl

Br

H3CO
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Methyl (E)-2-(2-(4-bromophenyl)hydrazineylidene)-2-
(4-chlorophenyl)acetate.1-(4-bromophenyl)-2-(2,2-
dichloro-1-(4-chlorophenyl)vinyl)diazene-in CH3

- -
35%,T =109o

C15H12BrClN2O2 (M=367,63)
1H NMR (300 MHz, Chloroform-d, – 7.51 (m, 2H,
arom), 7.47 – 7.33 (m, 4H, arom), 7.16 (d, J = 8.5 Hz, 1H, arom), 7.04 (d, J = 8.4 Hz, 
2H, arom), 3.88 (d, J = 6.6 Hz, 3H,CH3).
13C NMR (75 MHz, Chloroform-d 129.88 , 
128.15 , 115.86 , 115.74 , 52.58 , 52.03 , 29.72 .

Methyl (Z)-2-(2-(4-bromophenyl)hydrazono)-2-(4-chlo-
rophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-dichloro-1-
(4-chlorophenyl)vinyl)diazenenin C2H5OH- siya-

- dir. -
T =970C.

C16H14BrClN2O (M= 381,65) 
1H NMR (300 MHz, Chloroform-d – 7.39 (m, 4H), 7.42 – 7.34 (m, 2H), 6.99 –
6.92 (m, 2H), 5.97 (s, 1H), 4.23 (q, J = 5.9 Hz, 2H), 1.31 (t, J = 6.0 Hz, 3H). 13C NMR 

166.08 , 140.57, 139.61, 135.27, 134.34, 132.63, 130.92, 129.12, 
117.83, 117.04, 61.62, 14.13.

Methyl (E)-2-(2-(4-bromophenyl)hydrazono)-2-(4-chlo-
rophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-dichloro-1-
(4-chlorophenyl)vinyl) diazenenin C2H5OH- si-

-
=1020C.

C16H14BrClN2O2
1H NMR (300 MHz, Chloroform-d – 7.50 (m, 2H), 7.47 – 7.38 (m, 4H), 6.98 –
6.91 (m, 2H), 5.59 (s, 1H), 4.34 (q, J = 5.9 Hz, 2H), 1.31 (t, J = 5.9 Hz, 3H). 13C NMR 

130.92, 129.12, 117.83, 117.04, 61.62, 14.13.                               

N tic : Katalitik olefinl -xlor benzaldehidd n
-(4-bromophenyl)-2-(2,2-dichloro-1-(4-chlorophenyl) vinyl) 

-ketoefirl rin aril hidrozo tör m l rinin E / Z 
izomerl Metil, Etil (Z)-2-(2-(4-bromfenil) hid-
raziniliden)-2-(4-xlorofenil) asetat v Metil, Etil (E)-2-(2-(4-bromfenil) hid-
raziniliden)-2-(4- RQA metodu vasi-
t sil mü yy Bu birl l rin anti mikrob v anti bakterial xas-
s l rinin t dqiq edilm si n z rd

O

N

HNCl Br

H3CO

OOCC22HH55OO

NN NHNH

ClCl

BrBr

OOCC22HH55OO

NN

HNHNClCl BrBr

33



YYAT
1. Maharramov, A.M., Shikhaliyev, N.Q., Suleymanova, G.T., Gurbanov, A.V., Babayeva, 

G.V., Mammadova, G.Z., ... &Pombeiro, A.J. Pnicogen, halogen and hydrogen bonds in 
(E)-1-(2, 2-dichloro-1-(2-nitrophenyl) vinyl)-2-(para-substituted phenyl)-diazenes. Dyes 
and Pigments, 2018. P. 159, 135-141. 

2. Shikhaliyev, N.Q., Ahmadova, N.E., Gurbanov, A.V., Maharramov, A.M., Mammadova, 
G.Z., Nenajdenko, V.G., ... &Pombeiro, A.J. Tetrel, halogen and hydrogen bonds in bis (4-
((E)-(2, 2-dichloro-1-(4-substitutedphenyl) vinyl) diazenyl) phenyl) methane dyes. Dyes 
and Pigments, (2018). P. 150, 377-381. 

3. Shikhaliyev, N.Q., Kuznetsov, M.L., Maharramov, A.M., Gurbanov, A.V., Ahmadova, 
N.E., Nenajdenko, V.G., ... &Pombeiro, A.J. Noncovalent interactions in the design of bis-
azo dyes. (2019). CrystEngComm, 21(34), P. 5032-5038.

4. Maharramov, A.M., Suleymanova, G.T., Babayeva, G.V., Ibragimova, Sh.A., Niyazova,
A.A., Shikhaliyev, N.G., Musayev, F.N., Nenaidenko, N.G. Synthesis of compounds of 
dichlorodiazabutadiene structure from benzoic aldehyde and some of its derivatives on the 
basis of the catalytic olefination reaction, Journal of Chemical Problems, (2018). 2(16),  P. 
230-238

5. Maharramov, A.M., Suleymanova, G.T., Babayeva, G.V., Niyazova, A.A., Mamedov, 
I.G., Hasanova, U.A., Shikhaliyev, N.G., Nenajdenko, N.G. Synthesis and X-ray investi-
gation of nitro, dichlorinederivatives of 1-(2,2-dichloro-1-phenylinyl)-2- phenyldiazene by 
catalytic olefination reaction. Physics, Chemistry and Biology of Low  Dimensional 
Systems. BSU Publication Journal of Low Dimensional Systems, (2018). P. 2(1), 37-44.

6. .Asgerova, 
Kh.A.Garazadeh, G.V.Babayeva, N.E.Ahmedova, V.G.Nenajdenko.Physics, Chemistry 
and Biology of Low  Dimensional Systems. BSU Publication Journal of Low Dimensional 
Systems,, v 2 (2), 2018, P. 24-29

7. Shikhaliyev, N.G., Suleymanova, G.T., Israyilova, A.A., Ganbarov, Kh.G., Babayeva, 
G.V., Garazadeh, Kh.A., Mammadova, G.Z., Nenajdenko, V.G. Synthesis, characte-
rization and antibacterial studies of dichlordiazadienes. Arkivoc, 2019, part VI,  P. 64-73.

8. Kh.N.Bagirova, D.S.Gafarova, G.V.Babayeva, S.H.Mukh -
seynova, N.G.Shikhaliyev, Physics, Chemistry and Biology of Low  Dimensional 
Systems. BSU Publication Journal of Low Dimensional Systems, (2019) v 3 (1), P . 28-30

9. Aygun Israyilova, Sevinj Mukhtarova,  Ulviyya Asgerova,  Khudaverdi Ganbarov, Abel 
Maharramov, International Journal of Innovative Research in Science. Engineering and 
Technology. (2017) Vol.6, Issue 8, August. P.1111-1115A.

10. M. Maharramov, U.F.Askerova , N.E. Akhmedova, S.Kh. Mukhtarova, Kh.A.Garazadeh, 
Synthesis and study of the antimicrobial activity of (e) -1- (2,2-dichloro-1-phenylvinyl)-2-
phenyldiazene, Physics, Chemistry and Biology of Low  Dimensional Systems. BSU 
Publication Journal of Low Dimensional Systems, (2017), v 1 (1), P. 4-7

11. Nenajdenko, V.G., Shastin, A.V., Gorbachev, V.M., Shorunov, S.V., Muzalevskiy, V.M., 
Lukianova, A.I.,  Khrustalev, V.N. Copper-Catalyzed Transformation of Hydrazones into 
Halogenated Azabutadienes, Versatile Building Blocks for Organic Synthesis. ACS 
Catalysis, (2016). 7(1), P. 205-209.

12. Gülnar T Süleymanova, Metil 2-fenil-2-(2- rinin 
sintezi, Azerbaijan National Academy of Sciences Ganja Branch “Scientific News”, 2019, 

13. Gülnar T.Süleymanova, (Z)-metil-2-fenil-2-(2- -
l rinin t dqiqi, Journal of Baku Engineering University, V 2, Number 2, 2018, P. 120-122

14. Barton, D. H., Jaszberenyi, J. C., &Shinada, T. -keto 
esters with hypervalentorganoiodine reagents. Tetrahedronletters, (1993). P.34(45), 7191-
7194.

34



15. Qian, H., &Aprahamian, I. An emissive and pH switchable hydrazone-based hyd-
rogel. ChemicalCommunications, (2015). P. 51(56), 11158-11161.

16. Qian, H., Pramanik, S., &Aprahamian, I. Photochromic hydrazone switches with extre-
mely long thermal half-lives. JournaloftheAmericanChemicalSociety, (2017). P. 139(27), 
9140-9143.

17. Yu, J., Lim, J. W., Kim, S. Y., Kim, J., & Kim, J. N. An efficient transition-metal-free 
synthesis of 1H-indazoles from arylhydrazones with montmorillonite K-10 under O2 
atmosphere. TetrahedronLetters, (2015). P. 56(11), 1432-1436.

18. Benincori, T., Pagani, S. B., Fusco, R., &Sannicolò, F. Rearrangements of aromatic car-
bonyl arylhydrazones of benzene, naphthalene, and azulene. JournaloftheChemicalSociety, 
PerkinTransactions 1, (1988). P. (10), 2721-2728.

19. Schantl, J. G., Lang, S., &Wurst, K. Oxidation and Rearrangement of 5-Substituted 
5-Ethoxycarbonyl [1, 2, 4] triazolidine-3-thiones. ChemInform, (1999). P. 30(23)

20. Zheng, L. Q., Yang, S., Lan, J., Gyr, L., Goubert, G., Qian, H., ...&Zenobi, R. Solution 
phase and surface photoisomerization of a hydrazone switch with a long thermal half-
life. JournaloftheAmericanChemicalSociety,(2019). P. 141(44), 17637-17645.

21. Shao, B., Baroncini, M., Qian, H., Bussotti, L., Di Donato, M., Credi, A., &Aprahamian, I. 
Solution and solid-state emission toggling of a photochromic hydrazone. Journal of the
American ChemicalSociety, (2018). P. 140(39), 12323-12327.

22.
The Preparation of Various New Heterocyclic Compounds via Cyclization of Substituted 
Derivatives of Phenacyl Esters of Hydrazonoacetic Acid. Synthesis, (2013). P.45(17), 
2447-2457.

23. Li, Q., Qian, H., Shao, B., Hughes, R. P., &Aprahamian, I. Building strain with large mac-
rocycles and using it to tune the thermal half-lives of hydrazonephotochromes. Journal of
the American Chemical Society, (2018).P. 140(37), 11829-11835.

24. Mizota, I., Maeda, M., Imoto, K., & Shimizu, M. Synthesis of Tetramic Acid Derivatives 
- -

Ketoester. Organicletters, (2020). P. 22(8), 3079-3083.
25. Fusco, R., &Sannicolo, F. Rearrangement of arylhydrazones of aromatic and arylaliphatic 

carbonyl compounds to biphenyl derivatives. 3. The Journal of Organic Chemistry,
(1981). P. 46(1), 83-89.

26. Creary, X., &Mehrsheikh-Mohammadi, M. E. Captodative rate enhancements in the me-
thylenecyclopropane rearrangement. The Journal of Organic Chemistry, (1986). P. 51(14), 
2664-2668.

27. Guo, X., Shao, B., Zhou, S., Aprahamian, I., & Chen, Z. Visualizing intracellular particles 
and precise control of drug release using an emissive hydrazonephotochro-
me. Chemicalscience, (2020).P. 11(11), 3016-3021.

28. Bianchi, L., Dell'Erba, C., Maccagno, M., Mugnoli, A., Novi, M., Petrillo, G., ...&Tavani, 
-Oxohydrazones as imine component in the synthesis of 4-functionalized azetidinones 

by the Staudinger reaction. Tetrahedron, (2003). P. 59(51), 10195-10201.
29. Pinna, G. A., Pirisi, M. A., Mussinu, J. M., Murineddu, G., Loriga, G., Pau, A., &Grella, 

G. E. Chromophore-modified bis-benzo [g] indolecarboxamides: synthesis and antipro-
liferative activity of bis-benzo [g] indazole-3-carboxamides and related dimers. Il
Farmaco, (2003). P. 58(9), 749-763.

30. González-Nogal, A. M., Calle, M., Calvo, L. A., Cuadrado, P., & González-Ortega, A. 
Regioselective synthesis of silylatedpyrazolines and indazolines by reaction of pyrazolium 
and indazolium salts with silyllithium reagents. (2005).

31. González-Nogal, A. M., Calle, M., &Cuadrado, P. Reactions of lithium silylcuprates with 
pyrazolium and indazolium salts. (2007).

32. Deiana, V., Gómez-Cañas, M., Pazos, M. R., Fernández-Ruiz, J., Asproni, B., Cichero, E., 

35



...& Pinna, G. A. Tricyclic pyrazoles. Part 8. Synthesis, biological evaluation and mo-
delling of tricyclic pyrazolecarboxamides as potential CB2 receptor ligands with 
antagonist/inverse agonist properties. Europeanjournalofmedicinalchemistry, (2016). P. 
112, 66-80.

33. Krishnamurthy, S. S. Phosphorus, sulfur, and silicon and the related elements (vol 87, PG 
111, 1994). Phosphorus sulfur and silicon and the related elements, (1994). P. 97(1-4), 
271-271.

34. Starosotnikov, A. M., Khakimo, D. V., Bastrakov, M. A., Pechenkin, S. Y., Shevelev, S. 
A., &Pivina, T. S. Special features of 1, 3-dipolar cycloaddition of n-methylazomethinylid 
to nitrobenzazoles. ChemistryofHeterocyclicCompounds, (2011). P. 47(2), 215.

35. Starosotnikov, A. M., Bastrakov, M. A., Pechenkin, S. Y., Leontieva, M. A., Kachala, V. 
V., &Shevelev, S. A. 1, 3-Dipolar cycloaddition of unstabilized N-methyl azomethineylide 
to nitrobenzene annelated with azoles. JournalofHeterocyclicChemistry, (2011). P. 48(4), 
824-828.

36. Elnagdi, M. H., Abdelrazek, F. M., Ibrahim, N. S., &Erian, A. W.Studies on alkylhete-
roaromatic compounds. The reactivity of alkyl polyfunctionally substituted azines towards 
electrophilic reagents. Tetrahedron, (1989). P. 45(11), 3597-3604.

37. Süleymanova G.T. 1,1-Dixlordiazadienl rin sintez v -kovalent laq l rin 
rolu. Kimya üzr f ls f -2021, s.194

38. Vahdat, S.M., RazS.Gh., Baghery S. Application of nano SnO2 as a green and recyclable 
catalyst for the synthesis of 2-aryl or alkylbenzoxazole derivatives under ambient 
temperature // Journal of Chemical Sciences, – 2014. May; 126 (3). – p. 579-585. 

39. Vaughan, W.R., Covey, I.S. 1,5-Diaryl-2,3-pyrrolidinediones. XI. Observations on Syn-
thetic Methods and the Effect of 4-Substituents on Chemical Properties // American 
Chemical Society, – 1958. May; 80 (9). – p. 2197-2201.

40. Shao, B., Qian, H., Li, Q., &Aprahamian, I. Structure property analysis of the solution and 
solid-state properties of bistable photochromic hydrazones. Journal of the American
Chemical Society, (2019).P. 141(20), 8364-8371.

αα-

-

- -

-

36



SYNTHESIS OF ARYLHYDRAZONE DERIVATIVES OF ETHYL ESTERS 
OF POLYFUNCTIONAL αα-KETO ACID

A.A.BABAZADEH

SUMMARY

The presence of a conjugated heterodiene system and geminal dihalogen atoms, which 
can be replaced by nucleophiles in dihalodiazadienes synthesized by the reaction of 
phenylhydrazones with polyhalometals under catalytic olefination reaction conditions, shows 
how important synthons they are from the point of view of organic synthesis. Of particular note 
is the preparation of triazoles by the reaction of dichlorodiazadienes with NaN3. In solvolysis 

-ketoesters 
were obtained. The synthesized E and Z isomers were separated by column chromatography
and their structures were determined by NMR method. Due to the presence of intramolecular 
hydrogen bonds in the Z-isomer, the signal of the NH hydrogen atom is shifted to the 
downfield, which is once again confirmed by X-ray diffraction analysis. Given that such 
compounds are widely used in various fields of science, we can say that this method is an 
important reaction in terms of organic synthesis.

Keywords -keto esters, aryl hydrazones
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M qal d - l rin 
v yeni tip filizl rin
Mü yy n perspektivli sah l rin v yeni tip filizl -

-formasion, tektonik, litoloji, metamorfik, maqmatik, 
metasomatik, mineraloji, geokimy vi, kompleks geofiziki, aerokosmik, dis
m ri sas 
hesab olunurlar.

Açar sözl r: l
geoloji-proqnoz qiym tl ndirm .

Endogen filizl
proqnoz elementl klind verm k olar: proqnoz -

rin sisteml dirilm -
loji sah nin ax-

-proqnoz kriteril l nilm si. 
ril

yerin yetirilm sind
M lumdur ki, filizl -k -

rinin bütün m rh l l rind h yata keçirilir v rin m rh l liyind n
rin iyerarxiya d r c si d nlik bel

ks olunur: regional v orta miqya qov-
si, yataqlar; lokal proqnoz -

- l
filiz kütl l rinin z nginl l ri [ 7].

R l rin h r bir iyerarxiya d r c si 
üçün s rb sonda bu model 
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-proqnoz kriteril ri kimi istifad oluna bil r [8]. Müxt -
nilm si v -proqnoz kriteril ri mü y-

y lir [7].
Regional v rinin 

formasiya t -
yata 

ke -
lizyerl n v filiz generasiya ed -

qs dl filizl y n zar t ed -
yata keçirilir: struktur-formasion, tektonik, litoloji, metamorfik, maq-

matik, metasomatik, mineraloji, geokimy vi v geofiziki [11].
T tic l ri v si.

nin formasion m nsubiyy ti n z r -
mçinin filizl nin genetik tip v

n z r laq dar olaraq filizl nin genetik modelind
traf mühit, filiz generasiya ed rinliyi, filiz sah sinin 

strukturu v maddi t rkibin t z r
sah üçün filiz madd l rinin m nb yi, filiz madd l rinin s f rb

m l g tirici flüidl rin fiziki-kimy vi parametrl ri, filizçökm
raiti v mühiti n z r raiti v mexa-

laq -
-proqnoz amill rinin öyr nilm si t tbiq olunur: 1) mineraloji-geo-

kimy lokal metasomatik 
d l ro-
geokimy vi parametrl r; 3) filizl rin geokimy vi göst ricil rinin v endogen 

filiz madd l rinin lokal r-
h l l tl ri; 6) filiz-
l y litoloji-stratiqrafik n zar t [7,8,11,13, 15].

Yataq sah sinin v filiz kütl sinin z nginl h sinin lokal proq-
nin formasion v genetik m nsubiyy ti n z r -

maqla maddi-mineraloji t istifad
tipi, filizl rin tipi v
t r vi m nsubiyy ti v

r v onla-
-

ti n z r neraloji t r-

konsentrasiya sah sinin, filizl rin xüsusiyy tl rinin v morf 
xüsusiyy tl rinin öyr nilm sini hat ed n madd l rin yerl qanu -

Bel likl , geoloji k rinin m rh l liyind -
noz l rin xüsusiyy tl ri d ji
obyekt üçün s rb l b olunur. Müxt lif 
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d r c nilm -
t si h

üstünlük t n amill r formasion-geoloji v geoloji-
malar – geoloji-genetik, lokal proqnoz -

maddi amill r hesab olunur [7,8]. 
ri daxilind -proqnoz modelinin 

t r fimizd n mis-porfir, mis-polimetal, mis-kolçedan, 
mis- -kolçedan v s. genetik tip filizl l l -

lam tl rind n, h mçinin geofiziki v geokimy vi (ilkin, tö-
r m v x) anomaliya

-proqnoz 
qiy

la
mü

-
-

-

-

-

boyu sah c v genetik olaraq hidrotermal-metasomatik d -
l , kaolinl , serisitl v

olunur. Bu d l rl laq dar olan epitermal m li Au, Cu, Mo, Pb, Zn 
v dig r filizl l rin v qra-
nitoidl rin postmaqmatik f aliyy tl ri olan orta- -

laq d solfatar prosesl rin v h mçinin   
plagioqranit v qabbro-qranodiorit t rkibli intruzivl rin postmaqmatik f aliy-
y tinin t

Tektonik struktur elementl rin stereoskopik görüntül rd n istifad edi-
l r k ld edilm si düzgün v d qiq stereoskopik görüntül rin t hlili sa
mümkündür. T dqiqat sah tti v dair vi 
struk k  m qs dil bölg d ki struktur elementl rin t
uzanma istiqam tl rinin mü yy h miyy tlidir. Stereoskopik gö-
rüntül r t xmin d r d
verir. Stereoskopik görüntül rin n böyük üstünlüyü 3600 km2-lik sah d
struktur elementl rin, hidrotermal d nilm si v -

rd n fotogeoloji m lumatlar 
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ld olunmaqla yer s thind geomorfoloji elementl rd n istifad etm kl öy-
r nil n regiona aid struktur elementl tti 
v dair vi strukturlar, f rqli litoloji vahidl r v t rkibl r d n z r
x rit y [22,23].

rinin geoloji xüsusiyy tl rinin mü yy n edilm sind
istifad edil n dig r bir üsul is stereo görüntü analizi vasit il geoloji struktur-

ri, kaldera tip strukturlar, antiklinal v
h r bir filiz ra-

yonunun daxilind izl nil-
m si qismind potensial perspektivli hesab olunan hidrotermal-d zona-

olan sah d -
y tl rinin d t ri üçün h d l -

h miyy tli hesab olunur [16, 21].
ASTER m ed r k, xüsusil d stereo görüntü-

l rin ld edilm si v - mkir antikli-
noril rin aid struktur elementl rin, xüsus n d dair yin olun-

t yy nl sind
-G d b hat ed n ra-

zinin kosmik, orta v irimi yüks kill
tic sind çox da böyük olmayan ölçül r malik 

(5-10km2 v 20-30km2 - rh dl ndir n parçalanma 

görünür v hidrotermal d
fotoçalarlar yarad laraq ensiz, düzx tli zolaq klind qeyd olunurlar.

-

-
-

tonik ç x x -
-

mana-
- -

rotermal-
Mehmana filiz rayonunda -

foto turunu 
-
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-
- -

pan-
-

Meh -
mana mis-

s- - taq, 
- .

-
-

- -

- -
- -

-
- -

- -pi-
roklastik-
k -

-
- -

-

- -
-

-
-

qövs - -
bütün filiz-maqmatik sistemi boyunca 

-

Qe -
-

- - -

-
- -

pleks
-
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-
t

-

olaraq 
i

trukturu kasa -
-
-

-
-

nub- - -diorit 

-

-
-

-
-

-
- -

möv
- vul-

-
Qeyd ed k ki, Mehmana filiz rayonu daxilind müxt

mü yy t yin 
mür kk bl

Rayonun blok qur lif tip filizl -
sivliyi il s ciyy l

mirli bloku il is - -
ku il is mis- - s ciyy l lq vi struk-
tu -q rb hiss sind müxt lif istiqam -

hiss sin mis- zahürl
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Mü yy - - ombon 
v lq -

zar t mü yy n olunur, bu da h lq vi 
struk metrl ri üzr
kriteril ri kimi axt lq vi 

si daha perspektivli hesab olunur [2, 6].
lvan v n klif olunan kriteril r v

lam tl ri öz f rqli xüsusiyy tl rin malikdir. Bu xüsusiyy to-
nik v ziyy ti v geoloji-mineraloji xüsusiyy tl rind n ir li g

tl ndirilm si v
qismind orta-gec yura vulkan- su-
siyy tl rin iyalar, paleovul-
kanik strukturlar (vulkan-günb z, ekstruziv günb zl r, lokal yilm l r) v s. 

istiqam tini mü yy n edir v -kolçedan, mis-porfir, mis-polimetal, kükürd-
viyy ma-

klik edir.
N tic l r v t klifl r. -

oril rind kompleks filizl
rini qeyd etm Meh-

mana qranitoid massivinin t rin sas s naye 
tipl rinin yerl metallogenik profilinin t krar qiym t-
l ndirilm si. Bu nilm sinin -
sab olunur; 2) mis, molibden v kompleks filizl -
turunun sas rolu; 3) dig r istiqam tli stukturlarla k d s naye h miy-
y tli filiz sah l rinin v filiz t zahürl rinin mövqeyini mü yy n ed n filizn -
zar min t zahürü, hidrotermal prosesl r, müxt lif 

zahürl rinin mövcud
pa

mü yy n edilm si v -q rb istiqam zar tedici ro-
-porfir, mis-polimetal v mis-kolçedan filizl sinin 

rd n t yerl si; 
6) filizl nin bayosun vulkanogen kompleksl rin l -
m nin, filizyerl filizn zar tedici kanal rolunu oynayan d -

üst g lm l r v n zar -
v kill r yy nl l rin (intruziv-
l s.) struktur vahidl t
olunan hidrotermal d nin yura 

r v qranodioritl rl genetik laq si; 10) filizl nin lo-
-q - - rq v -

rq istiqam -pozulma sisteml nin 
y q d r v

filizl d si; 13) müvafiq analiz 
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nda d

Ümumilkid Lok-
antiklinoril rind mis-porfir, mis- -kolçedan, mis-polimetal, mis-kolçedan 

il
s ciyy l genetik v m kanca mis-
v polimetal filizl si laq -polimetal v mis-

mçinin damar kvars-polimetal tip filizl s naye h miyy tli 
yataqlar qrupuna aid edilir. Mehmana filiz rayonu v Elb zahürü sah -
sind vulkanik m l g lm l zahürü, struktur v stratiqrafik amil-
l -polime-
tal damar v zahürü v dig r amill r burada linzavari-

sas verir.
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GEOLOGICAL AND FORECAST FACTORS OF DISCOVERY OF PROMISING 
AREAS AND A NEW TYPE OF MINERALIZATION IN THE ZONE OF CROSSING 

THE MUROVDAG-AGDAM RIDGES

M.I.MANSUROV 

SUMMARY

The article considers the factors of geological forecasting of promising areas and the 
discovery of new ore types at the intersection zone of the Murovdag-Agdam anticlinories. It 
was determined that in order to compile a search model for the discovery of promising areas 
and new types of ores, the factors for identifying zones of changes based on structural-
formational, tectonic, lithological, metamorphic, magmatic, metasomatic, mineralogical, geo-
chemical, integrated geophysical, aerospace data, remote sensing data (space data) are consi-
dered basic.

Keywords: intersection zone, promising areas, detection factors, search model, 
geological forecast estimate.
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KASMALA M S-P RROT N GEOK MY V XÜSUS YY TL R

Bitkil rd kimy r ddüdl rini t yin ed n sas amill rd n biri, on-
ziyy tidir. Elementl sir ed n amil, h ,

rind bitkil r h yat sürürl r. Maksimal miqdara malik olan n yüks k say mis-
rin m rd kimy vi elementl rin 

yy nl n n yat sürdükl ri torpaq-geokimy vi 
raitl rdir. Udulma hlili udulma prosesinin torpaqlarda olan kimy vi element-

l torpaqlarda kimy vi elementl rin miqda
-kol- r üzr udulma xüsusiyy tl

Açar sözl r: torpaq, bitki, kimy vi elementl r, mis- -
paq-geokimy rait.

BIOGEOCHEMICAL FEATURES OF THE KATSMALI 
COPPER- PYRRHOTITE DEPOSIT

S.A.ISAEV, A.M.ISMAILOVA 

SUMMARY

One of the factors determining the variation in the content of elements in vegetation is 
their systematic positions. The factor influencing the content of elements is also the rocks on 
which the plants grow. The largest number of elements, with maximum concentrations, is ob-
served in the herbaceous vegetation of the copper-pyrrhotite deposit. An essential factor that 
determines the concentration of chemical elements in vegetation (shrub, woody) is the soil-
geochemical conditions for the growth of plants.The analysis of absorption coefficients shows 
an essential dependence of the nature of absorption on the content of elements in soils; their 
peculiarities of absorption by herbaceous, shrubby and woody plants have been revealed.

Keywords: vegetation, chemical elements, soil-geochemical conditions, copper-pyrrho-
tite deposit, absorption coefficients.

54



T bi t elml 2022

UOT 55:502.55
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Hidrogeokimy vi monitorinq dedikd , texnogen hidrogeokimy m l
g lm sin v vi v ziyy tin qiym tl ndirilm si v proqnozu 

qs d ekosisteml rin optimal f aliyy raitl rinin yüks ldilm sinin 
t yfiyy sabitl sidir. Qiym t-
l ndirm rin f aliyy

Açar sözl r: hidrogeokimy vi monitorinq, texnogen hidrogeokimy vi anomaliyalar, 
hidrogeokimy vi proqnoz

Dünya elmi d rin gör n rinin 
t hlili göst rir ki, biz elmi-sah vi monitorinql üzl yy n sah elm-
l ri il qs d v m s l l traf mü-

- rkib hiss l rini öyr nir. Ona gör d bir-biri il laq si olma-
yan iqlim, hidroloji, hidrogeoloji, ekoloji monitorinq, litomonitorinq v s. möv-

müasir dövründ traf mühitl asib tl
probleminin h viyy sind mümkündür, 
onun elementar öz kl rind n biri ekosistemdir - burada is insan m rk zi yer 
tutur. Biotexnosferin monitorinqinin sas istiqam ti ekosisteml rin f aliyy t

raitl sas istiqam ti ekosisteml rin f aliyy raitl -
sas m qs d – h m bütövlükd dünya t s

h m d ldil-
m si, n hay td is , insan c miyy raitl ma-

rqli c h ti onun kompleksliyidir. O, 
ekoloji-geoloji (o cüml d n, ekoloji-hidrogeoloji) t -

si olmadan ld edil bilm z.
Bütün bunlar göst rir ki, biotexnosfer, slind mür kk b multisistemdir. 

Biotexnosfer – Yerin biosferinin v ziyy tini ks etdirm kl , texnogen amill rin 
çox böyük t sirl raitl rdir. Bel likl , biotexnosfer 
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qlobal istehsalat – texniki sistemdir. Onu t n sisteml -
mosfer, s th v - sisteml r
üçün z -
nitorinqi bir-biri il laq li sisteml rin monitorinqind kil 1). Ona 
gör d biotexnosfer monitorinqinin bütün növl
etm y yön ti onun 
qalan növl rinin ekoloji monitorinqind tabeçiliyidir ki, bu da m qs din ld
edilm sind ril n istiqam tl nm il rtl nir.

Biotexnosferin monitorinqi sistemind hidrolitomonitorinq xüsusi yer 
tutur, o, bir çox t r find ndisi geologiya mövqel -
rind rh edilir. Lakin fiziki mahiyy tin gör litosferin monitorinqi pedoloji 
v hidrogeoloji monitorinqd z, çünki torpaq v -

laq d dir. Ona gör d hidromonitorinq torpaq-
n v ziyy tinin prioritet göst ricil rinin d -

m l rin vv lc d l r sistemi kimi, bu 
d l rin m kan v zaman üzr qiym tl ndirilm proqnozu v istiqam t-
l olunma sistemi kimi t yin edilir. Buradan hidrolitomonitorinqin 
öz-özünü t n kompleksliyi onun üç növünün (pedoloji, müh ndis-
geoloji v hidrogeoloji) v hd tind kil 1).

k. 1.

sas n keç n srin son 30-cu ill rind n ndis -
t s rrüfat f aliyy ti n tic sind tli) v ilk növb d

laq dar hidro-
geoloji monitorinqin h miyy ti xeyli yüks ldi. Sudan istifad nin h r 10 ild n
bir 20- raitl rind ) - bu, bir 

l rd , öz ölçüsün gör , b
h cmin - suyu Yerin mühüm energetik v bir 

qoydu. M
azal raitl
h m d nm si (geokimy vi v ziyy tl tic sind

d hidrogeoloji monitorinq iki bir-biril laq li
sinf - hidrodinamik v hidrogeokimy vi monitorinq.

Bel likl -ci ill rd biotexnosfer monitorinqinin nib 
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rogeo-
r c d dil r. Ona gör d çox mühitli monitorinqd

r c d ld ed bilm di. 
rfi m traf mühitin 

v ziyy o cüml d n hidrogeokimy vi) göst ricil rinin d -
l nilm -ci ill rin sonuna 
böyük d r -ci ill
aliml n n z ri m qal l rin birind

bii mühitin v ziyy tin mü-
l rin m qs
«Monitorinq antropogen d l r l tl n-

dirilm sini v proqnozunu, t sir m nb l antropogen 
d l rin proqnozunu, bu d l rin m nb l rinin v s b bl

nm laq dar olaraq monitorinq ide-
tini c lb e vv lc böyük transformasiya 

olmadan q bul etdil r. Sonralar hidrogeoloji monitorinq probleml ri bir çox 
Ümumittifaq v Beyn lxalq konfrans v simpoziumlarda müzakir olundu. 
1983-cü ild hidrogeoloji monitorinq probleminin g l c üçün xüsusi 

hif l rind müx-
t lif s naye sah l
m s l l ri müzakir olunurdu.

Hidrogeokimy vi monitorinq dedikd , texnogen hidrogeokimy vi ano-
mali m l g lm v krar olunan, vv lc d n
plan l r sistemi, hidrogeoloji strukturlar, 
ya ri daxilind hidrogeokmiy vi v ziyy tl rin d si-
nin qiym tl ndirm v proqnozu, tli idar olunma sistemi kimi 

lidir. Bel likl , hidrogeokimy vi monitorinqin sas m qs di –
ekosisteml rin optimal f aliyy raitl rinin v h r bir ölk nin, bütövlükd

bii-t s rrüfat kompleksinin effektliyinin yüks ldilm sinin t min 
olun
sabitl sidir.

Prioritet hidrogeokimy vi göst ricil r üzr m
zar td olan inqredi-

yentl rinin spektrinin v fiziki-kimy vi xass l rinin, çirkl -
küntül rinin v s si il dikt edilir. S naye 
v k nd t s n v rind n, t tbiq 
olunan texnologiyadan v mizl nm d r c sind
texnogen amill rin v hidrogeokimy vi göst ricil rin h miyy ti d d-
qiqatlar göst rir ki, s ril n d l ri t xmin n h r 5-6
ild n nd t s dövrilik bec ril n bitki-
l rin növü v l rin, pestisidl desi-

rtl nir. Buradan bel -
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rogeokimy vi göst ricil r üzr m n döv-
riliyin n z r dövri olaraq t z l nm lidir.

T bii hidrogeokimy vi v ziyy tl r yol veril n v münasib (m qbul) 
texnogen t sirl rin h dd s viyy sinin qiym tl ndirm m s l si hidrolitosfer
texnogen t laq -
larda m nfi dönm z n tic l n tic l

laq dar bel qiym tl ndirilm -
rin f aliyy geo-

kimy nilm si t bii 
texnogen sisteml rin müxt rinin v
hidrogeokimy vi göst ricil rin d n prioritetliyi üzünd n permanent tipli 
m s l l

Hidrogeokimy vi monitorinq daxildir:
-
- monitorinq obyektinin çirkl nm d n t bii müdafi sinin 
- texnogen su horizontunun m l g lm mümkünlüyünün monitorinqin po-

tensial obyekti kimi qiym tl ndirilm si;
- texnogen hidrogeokimy nb l rinin v

amill t
- nsub sas fiziki-kimy vi v biokimy vi göst ricil -

ma
- raitl r üçün n tipik v nsub hidrogeokimy vi 

anomaliyalar m l g tir n kimy vi komponentl r spektrinin (toplusunun) 

- rejim hidrogeokimy l
- b k sinin v hidrogeokimy -

yinin 
- monitorinqd istifad olunan yoxlama-ölçü cihazlar sisteminin saslan -

- rejim hidrogeokimy l s.
T bii hidrogeokimy vi v ziyy tl rin gücün gör müxt lif texnogen h -

y canlanma m nb l ri kimi s naye v k nd t s -
obal-regional s viyy li texnogen m nb l r

neft- -kimya, kimya, metallurgiya s nayesi (urbanizasiya il
uz , k nd t s kinçilikl ) m nsubdur. Regional-lokal 
s viyy li m nb l r kimya, metallurgiya, energetika s nayesi il , lokal s viyy -

nayesi, s -
luqla t

H r han viyy li hidrogeokimy vi monitorinq obyektl rinin t bii mü-
dafi qabiliyy tinin qiym tl ndirilm rh l si-
dir. O, texnogen hidrogeokimy -
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amill rinin h miyy tinin d qiql ndirici 
komponentl rin akkumulyatoru v krar çirkl nm sinin poten-
sial m nb yi kimi qiym tl ndirilm - -

b k sas kimi xidm t edir.
Sulu horizontun m l g lm mümkünlüyünün monitorinq obyekti kimi 

qiym tl ndirilm si ad t n s naye- iri su anbar-
suvarma sisteml rinin tikintisi v raitl rind k nd t s r-

ks r hallarda müh ndis 
ri v rq-

l nir. Ona gör d l ri hidrogeokim-
y vi monitorinq sistemind xüsusi yer tutur.

Texnogen hidrogeokimy nb l rinin v
si v t vi monito-

rinqin bütün növb ti pill l rinin h miyy t k sb 
edir. Onlar regional v lokal rejim m l g tir n amill rin, iqlim v hidrogeoloji 
monitorinqin m naye v seliteb, k nd t s
d -

ricil r xüsusi diqq t verilm si vacibdir: 1) çirk-
l nm m nb l rinin m kan münasib tl aliyy tinin dövriliyi v h -
y r k tin (t sirin) s viyy
hidrogeokimy kan v ziyy tini t yin ed - -
lim amill rinin h miyy tinin qiym tl ndirilm - zont-

kompleksl rin intensivliyinin v qidalanma m nb l rinin texnogen 
d l ri; 4) sugötürm -

ölçül rin v tin n zar t ed n amil 
regional su keçirm y -

bii v texnogen filtrasiya müxt lifliyi. Texnogen su horizontunun m l
g lm ri iç risind aerasiya 

litoloji-petroqrafik t rkibi mütl q n z r
Ad t n, prioritet inqrediyentl rin (çirkl ndiricil rin) sas hiss

YVKH metastabil birl l rdir. Bununla laq dar olaraq hidrogeokimy vi
monitorinq sistemind böyük diqq t yoxlama – -

-kimy vi v biokimy vi parametrl rin zaman üzr d -
k nliyi v quyu-

yin olunma t l li ç kir. Bu is kifay t q d r h ssas-
münasib ölçü x s ciyy l n -

press - -
yentl rin mür kk b çoxkomponentli t rkibi yüks k h ks etdir n v
kifay t q d tbiq 

l b edir. Hidrogeokimy sas diqq t qaz 
rl (üzvi birl l rl r metallarla, 

azot qrupu komponentl ri v s. il ) çirkl -
m , konservasiya, n ql etm v ldilm lidir. Qo-
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nilm si fiziki-kimy vi v biokimy vi prosesl rin f al-
laq li n tic l rin t

Hidrogeokimy vi monitorinq sistemind inqrediyentl rin miqrasiya para-
metrl rinin t yin edilm si m qs dil t crüb - ri v laboratoriya 
eksperimentl rkibind n v öyr nil n

raitl rind
m rd s., 1990). Hidrogeokimy vi 
monitorinqin son m rh l l rind prioritet texnogen amill rin t -
rogeokimy vi v ziyy tin d sinin kompleks qiym tl ndirilm si y onun

l yetirilir. Ümumil m -
l rin n tic l ri, t crüb -miqrasiya rinin v laboratoriya eksperimentl rinin 
m birlikd rin miqrasiya a-
liyy td olan modelini (DFM) texnogen hidrogeokimy vi 

ir. Daim f aliy-
y td olan modelin mühüm t rkib hiss si idar etm blo
m s l si monitorinq obyektinin idar olunma startegi
onun yerin yetirilm sidir. Bel likl , burada söhb t idar -
geoloji str

-
h tl r diqq t etm

- rd n keyfiyy
t bii hidrogeokimy vi raitl rin h y canlanma (sapma) m nb l rinin l
edilm si il ld edilmir;

- hidrogeoloji raitl rin bir regionda texnogen d l ri uzaq regionda 
güclü ekoloji f sadlar yarada bil r;

- hidrogeoloji raitl rin texnogen d l rinin ekoloji n tic l ri mü yy n
vaxt keçdikd n sonra yarana v bil r;

- izl nilm nin hidrogeoloji parametrl rinin seçilm si ekoloji göst ricil rl
laq l ndirilm lidir.

Ekoloji-hidrogeoloji idar etm tem-
l r t sir indikat -
geoloji (o cüml d n, hidrogeokimy raitl rin d l rini ks etdirir.

ld lumatlar göst rir ki, hidrogeoloji monitorinq n z riyy -
giyada ekoloji-hidrogeoloji 

istiqam nm d n
v tük nm d n qorunma probleminin h llini v tc -
viyy d istifad sini - viyy d
idar edilm sini ir ziyy ti müxt lif sah l r
üzr olan aliml rin gücünün biotexnosferin kompleks monitorinq sisteminin 

yerin yetirilm birl sinin vacibliyini 
dikt edir. Bu, laq l rinin optimal l-

sirli yollardan biridir.
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ABOUT THE IMPORTANCE OF HYDROCHEMICAL MONITORING

S.A. A.A. G.N.HUSEYNOVA 

SUMMARY

Hydrogeochemical monitoring is understood as a system of hydrogeochemical obser-
vations of the formation of technogenic hydrogeochemical anomalies, assessment and predic-
tion of the hydrogeochemical state within hydrogeological structures. The main goal is to 
maintain and stabilize the quality of groundwater to ensure conditions for increased optimal 
ecosystem activity.

Keywords:  hydrogeochemical monitoring, technogenic hydrogeochemical anomalies, 
hydrogeochemical forecast
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K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O

ker_ahp@mail.ru

K4Na2[Ca2(Si6Al2O19)(F,Cl)2]·H2O
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Pn21m
-

2

- 0.05.

4Na2[Ca2(Si6Al2O19)(F,Cl)2]H2O
x y z Bj

Ca1 0 0 0 0,58
Ca2 0 0,0128 ½ 0,65
Na 0,5102 0,0057 0,2460 0,68
K1 0,7957 0,1551 0 0,82
K2 0,8033 0,3589 0 0,98
K3 0,1309 0,2575 0 0,88
K4 0,4813 0,2574 ½ 0,94
Si1 0,2177 0,1208 0,2184 0,49
Si2 0,2164 0,3939 0,2183 0,52
Si3 0,9628 0,1893 ½ 0,56
Si4 0,9649 0,3219 ½ 0,39
Si5 0,5834 0,1154 ½ 0,35
Si6 0,5835 0,3975 ½ 0,41
O1 0,1400 0,0592 0,2395 0,96
O2 0,0909 0,4502 0,2313 1,06
O3 0,1212 0,1736 0,3149 1,09
O4 0,0638 0,3488 0,2980 0,92
O5 0,2744 0,1386 0 0,96
O6 0,2407 0,3738 0 0,96
O7 0,4423 0,1130 0,3064 1,02
O8 0,4319 0,3836 0,3250 1,06
O9 0,7256 0,1690 ½ 0,85
O10 0,7260 0,3452 ½ 0,85
O11 0,6868 0,0558 ½ 0,91
O12 0,6867 0,4564 ½ 0,90
O13 0,9094 0,2555 ½ 0,88
O14 0,6759 0,4664 0 1,11
O15 0,6926 0,0446 0 0,99

O16(H2O) 0,5987 0,2555 0 1,21
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-O=1.59- -O=1.64-1.72Å -
4 4

-K4Na2[Ca2(Si6Al2O19)(F,Cl)2]·H2
b

- –
K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O

1 2

3

1- - 2- - 3- -
4

1 2 3
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K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O
Si1 - O1 =1,6099 Si2 - O2 =1,6189

- O3 =1,6021 - O4 =1,6027
- O5 =1,6503 - O6 =1,6310
- O7 =1,6190 - O8 =1,6300

(Si1 – O) =1,6203 (Si – O) =1,6206
(O – O) =2,6262 (O – O) =2,6033

Si3 - O7 =1,6580(2) Si4 - O8 =1,6580(2)
- O9 =1,56 - O1o =1,56
- O11 =1,6201 - O12 =1,6201

(Si3 – O) =1,6392 (Si – O) =1,6197
(O – O) =2,6712 (O – O) =2,6712

Al1 - O3 =1,7203 Al2 - O4 =1,7062
- O9 =1,60 - O10 =1,6777
- O13 =1,6698 - O13 =1,6775

(Al1 – O) =1,6884 (Al2 – O) =1,6919
(O – O) =2,7478 (O – Ca2) =2,7447

Ca1 - O1 =2,4205 Ca1 - Ca2 =3,554
- O2 =2,3420 - Na =3,6738

Ca1 - O12 =2,3299 Ca1 - Na1 =3,7928
- O15 =2,3071 - Si1 =3,6503

(Ca – O) =2,3603 - Si1 =3,5860
O-Ca1-O =71,3790-98,9260 - Si6 =3,7334

Ca2 - O1 =2,3587 Ca2 - Na =3,7025
- O2 =2,3288 - Na1 =3,8205
- O11 =2,3226 - K1 =3,5540
- O14 =2,4252 - K2 =3,4191

(Ca – O) =2,3538 - K3 =3,5540
O-Ca2-O =82,672-94,2080 - K4 =3,5540

Ca2 - O1 =2,7764 - Si1 =3,6233
Na - O2 =2,9707 - Si2

1 =3,5540
- O7 =2,7170 - Si2 =3,6085
- O8 =3,0759 - Si3 =3,5540
- O11 =2,4733 - Si5 =3,7356
- O12 =2,4897 K1 - O1 =3,4800(2)
- O14 =2,2141 - O3 =3,1328(2)
- O15 =2,3241 - O5 =3,1815

(Na – O) =2,6301 - O7 =3,3421(2)
K2 - O2 =3,3689 - O15 =2,7841

- O4 =2,7327 - O16 =2,8177
- O6 =2,9093 (K – O) =3,1047
- O8 =3,4162 - O3 =3,0420
- O14 =2,7805 - O4 =3,1168
- O16 =2,8847 - O5 =3,0806

(K2 – O) =3,0678 - O6 =2,9575
K4 - O13 =3,4105 - O16 =3,0869

- O8 =3,3649 (K3 – O) =3,0662
- O9 =2,7108
- O10 =2,7005
- O13 =2,8250

(K4 – O) =3,1124
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4

-

-

-

Z Vc
3

-
a b c

BaCa4H2Si16O38·10,4H2O 1,408
900

1,311
1040

2,356
900

4 Cmcm 4,348 3

KH2Ca2(Si,Al)8O19·6H2O 0,707 0,665 2,385 2 Pmn21 1,121 1, 2
HKCa2Si8O19·5H2O 0,711 0,656 2,342 2 Pmam 1,092 4
KNa2Ca2[Si8O18(OH)2](OH) ·3H2O 1,351 1,310 1,351 4 P21 2,393 5
K2Na4Y2Si16O38·10H2O 0,951 2,396

930851
0,962 2 P21/n 2,186 6

K3Na2Ca2[(AlSi7)O19]ClF 0,707 0,653 2,486 2 Pmnm 1,148 2
- K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O 0,659 2,465 0,708 2 Pn21m 1,150

-

-
0

-
0

0

0016
-

- , - -52
2. 

- -525
3. Cannillo E., Rossi G., Ungaretti L. Crystal structure of macdonaldite // Atti Accad. Naz. 

Lincei. 1968, 49, - p.399-414
4. Hesse K.F., Lieban F., Merlino S. Crystal structure of rhodesite // Z. Kristallogr. – 1992,

199, - No 1, - -48
5. 

- KNa2Ca2[Si8O18(OH)2](OH)·3H2O. ISSN 
– 2009, 31, - , - -38

6. Ghose S., Sen Gupta P.K., Campana C.F. Symmetry and crystal structure of monteregianite, 
K2Na4Y2Si16O38·10H2O  // Amer. Miner. - 1987, - 72, - p. 365-374. 
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KAL N DELXAYEL T N K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O
H DROTERMAL S NTEZ

K4Na2[Ca2(Si6Al2O19)(F,Cl)2]·H2O t rkibli kaliumla z ngin K-delxayelit  
7Na2O·Al2O3·34SiO2·6CaO·NaCl·KF - t nin KOH mühitind hidrotermal kristal-

-II avtodifraktometrind rombik q f sin parametrl
qiql d-

qiqat n tic sind rodezit-makdonaldit ail hidro-
delxayelit-rodezit-maunteynit-monterejeanit-delxayelit-K- m l g tirdiyi gös-
t

: K- -
sium-

HYDROTHERMAL SYNTHESIS AND CRYSTAL STRUCTURE OF POTASSIUM
RICH DELCHAYELITE K4Na2[Ca2(Si6Al2O19)(F,Cl)2] · H2O

K.G.RAGIMOV, U.A.YUZBASHOVA

                                                SUMMARY

Potassium-rich delhayelite with the K4Na2[Ca2(Si6Al2O19)(F,Cl)2]·H2O was obtained by 
hydrothermal crystallization of glass of the composition - 7Na2O·Al2O3·34SiO2·6CaO·NaCl·KF -
in KOH medium. The parameters of the rhombic cell were determined on an APEX-II autodif-
fractometer: a=0.659 (2), b=2.465 (2), c=0.708 (2) nm., space group Pn21m. The crystal 
structure of K-delchayelite has been deciphered. It is shown that the minerals of the rhodesite-
macdonaldite family form the series hydrodelchayelite-rhodesite-mountainite-monteregianite-
delhayelite-K-delhayelite according to the amount of potassium.

Keywords: K-delhayelite, hydrothermal synthesis, crystal structure, tetrahedral net-
work, silicon-oxygen tetrahedral layer.
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-

- -
-

-Ca2SiO4
Ca(OH)2 2SiO4×nCa(OH)2.

m n -
2m+n(SiO4)m(OH)2n
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-
Ca2SiO4,  Ca4Si3O10 2

mCa4Si3O10 – nCa2SiO4; mCa4Si3O10 – nCa(OH)2;
mCa4Si3O10 - nCa2SiO4  - rCa(OH)2

(4m+2n+r) (Si3O10)m(SiO4)n(OH)2r.

-

– Ca3SiO4
Ca2SiO4

Ca2SiO4 mCa2SiO4×n
– Ca(2m+n)(SiO4)mOn.

-

4'Ca4''(SiO4)4 4'(SiO4)2 × Ca4''(SiO4)2

– mCa2'SiO4 × nCa2''SiO4
– Ca2(m+n)(SiO4)m+n
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mCa2SiO4 × nCaMgSiO4 -
4 4 -

mCa2SiO4 × nCa3(PO4)2

2mCa3n(SiO4)m(PO4)2n.
–

Ba)Mg]
–

mCa2SiO4 × nB2SiO4  

2mB2n(SiO4)m(SiO4)n
m:n

4
-Si- 2SiO4.

-
8(SiO4)4

16(SiO4)8
Al - 6   

3+ 2+ 2+

2(SiO4)2

2(Al,Fe,Mg)4(Si2O7)2 4

2O7).

2(SiO4)2

2SiO4 (c); CaSiO4 2Al4(Si2O7)2

8 (SiO4)4(F)
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16(SiO4)8× Al4(Al,Fe,Mg)8(Si2O7)4 (OH)8.

4
-

Ca32(SiO4)16 × Al8(Al,Fe,Mg)16(Si2O7)8(OH)16×Ca4(SiO4)4 × Ca2(Fe,Ca)2O4.

1.
- , - 2002, -

2. -156.
3.

-
- 2014, - - 216-220

4. -
, - . 35,  - - 718-721.
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5. Ca- -
– 1991, - . 36,  - - 1200-1206. 

6. -
3SiO5 – 1987, - .32, - -

1175-1180.
7. Moore P. B., Araki T. The crystal structure of bredigite and the genealogy of some alkaline 

earth orthosilicates // Amer. Mineral. – 1976, - v. 61, - p. 74-87
8.

– , - - 102-112.

f sin lif 
ölçül rd heteropoliedrik kompleksl rin v ya struktur vahidl si 
kimi q n, kimy vi t rkibd lav anion ya anion 

lif kristalloqrafik v ziyy tl rd   yerl si, 
müxt müxt lif növ silisium- vi 
t rkibind lif növ struktur vahidind -
z r m l g lm prosesl rinin modell -
m si v qeyri-üzvi sisteml rin m qs dyönlü öyr nilm si üçün d y rlidir.   

Açar sözl r:

COMPARATIVE CRYSTAL CHEMISTRY OF MIXED 
STRUCTURES OF SILICATES

A.F. SHIRINOVA

SUMMARY

For the first time we have proved the phenomenon of a mixed structure, which is 
regarded as a combination of heteropolyhedral complexes or structural units (modules) in 
different proportions. In the separation of mixed structures, the presence of additional anions or 
anionic groups in the chemical composition was taken into account. The arrangement of 
identical metallic cations in different crystallographic positions, the presense of incommen-
surable metal cations and various Si-O radicals in the chemical composition, and the formation 
of a structure of at least two different structural units were also taken into account. The 
phenomenon of a mixed structure is valuable for the modeling of processes of mineral 
formation and for the study of inorganic systems. 

Keywords: Crystal chemistry, mixed structure, silicates
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– hidrogeokimya keç n srin 30-cu ill rind sas n böyük 
alim v müt f s rl rinin t
termini 1938-ci ild hidrogeoloqlar t r find n t kkül tap-
ma elm olan, iki elmin lif ideya v rh ddind

vi t -
d 50-ci ill rin vv lind rinlikl rin
keçdikc vi t
xarakterin gör üç vertikal zonalar mü yy

Açar sözl r: vi t rkib, vertikal hidrogeokimy vi 

Öz mahiyy tin v t viyy sin gör biosferin sulu ho-
r v -

teml rdir, ximizml aliyy ti il laq
neç min metr d rinlikl rd (o cüm-

l d n, t xmin n 800C çatan z -

Sulu horizontlara, t kc h r k td olan qravitasiya suyu il birlikd
süxurlar deyil, h m d daxilind diffuziya v hadis l ri 

n su keçirm y l ri d aiddir. Ona gör d ,
td f rql nm l -

nün profili mövcuddur. Püskürm v
b. sular) yerl si xarakterikdir. 

Onlara da, sulu horizontlara analoji olaraq, biokos sisteml r kimi baxmaq olar 
(

H u-
lardan m l rini f rql ndirm k

ri x –
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qleyl , gipsl , silisl v s. il rzind
çökm td d ki su 

nilm vi t rkibini v -
y tl rini b rpa etm y , y ni paleohidrogeoloji v paleohidrogeokimy vi m -
s l l ri h ll etm y imkan verir.

Geokimy vi baryerl rd m l g -

ri v s.).
si katagenez, epigenez, 

hipoge zahürl r sulu horizontlar v y n
süxurlar il t y rk zi hiss l ri nis-
b t n z if d bil r, y ni çökm qatda güclü d

y , yaxud z if d
[5].

– intensiv su mübadil th 
td laq nir, nisb t n

sür tl h r k t edir v su mübadil si yüzl rl , minl rl v yüz minl rl ill r r-
zind gedir. Rütub

-d
m-d n d r. Geoloji m -

m l g l n, çox vaxt h
s l n, 

li
v texniki su t sas m nb yidir.

Daha d rinlikd l -
dil si yüz minl rl v milyon ill r rzind

t rzind süxurlarla 
t masda olur v onlardan h rb st 
oksigen malik deyil, b raitl rl s ciyy l
il , b zi yerl rd hidrogen-sulfidl z ngindir. Onlar balneologiyada («mineral 
sular») geni qism n s naye xammal m nb yi kimi istifad olunur.

n d rin zona çox l -
badil si bütöv geoloji dövrl r rzind , y ni milyonlar v on milyonlarla il r-
zind gedir. Çox vaxt bunlar artezian hövz l rinin d rin (b z n 3 km) q dim, 
yüks d r), b -
m n müasir biosfer m sin aiddir. Bu 
sular yod, brom, müxt s naye üçün dig r xammal m nb yidir.

B zi artezian hövz l rind vertikal hidrokimy -
s l rind

hal td laq
b bl -

yi sas etibaril çoxlu mübahis l -
bi -n z ri mövcuddur. Lakin mü llif-
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l rin ks riyy örtüyünd ged n prosesl rl la-
q l ndirirl rin ya-

s l n, Rus v linir [3, 4].
D yind q n böyük 

rolu ion qravitasiya di -özün -
s l l si v s. 

rdi ki, 
vertikal hidrogeokimy v kc

l ri üçün deyil, h m d
tl ri üçün s ciyy vidir. Onlarda d rinlikl rd -

s l rin buruq 

Hidrogeokimy vi zonalara traf (su yerl n) süxurlarda mü yy n
d l lir, y ni hidrogeokimy
g lir, ona gör d sulu horizontlarda, yaxud artezian hövz l rind v bütöv-
lükd hidrogeoloji massivl rd vi epigenetik 

2].
vi t vi t rkib

gör t rkibi, ion t rkibi v -
kimy vi c h tc , y dan, 
oksidl -b rpaedici v q l vi- ri n mühüm h miyy t k sb 

rkibi v cminin rolu böyükdür, lakin bu
göst ricil r
n z r llifl r sulu horizontlarda üç sas geokimy vi v ziyy t

– oksidl hidrogen-sulfid [7].
td müxt raitl r, oksidl -

b edilir. Su keçirm y l rd ,
m s l n, kapilyar suyun h r k v ziyy t, su keçir n süxur-
larla t sind rpaedicidir. 
Ona gör d rk zl prinsipini 
istifad etm ni horizontun o hiss sini m rk z hesab etm k

nil n biokos sistemin bütövlükd özün m
mü yy n ed n mikroorqanizml yirl r. Geokimy raitl r
uzanma v istiqam tind , h mçinin d çox vaxt eyni bir hori-
zontda artezian hövz
m nb yind hidrogen-sulfidli v qleylidir. Dem li, t snifat 
obyekti mü yy n geokimy raitl l ridir [5,7].

Oksidl Oksidl -
zontlar, süxur hiss cikl rini ört n d mir hidrooksidl tic sind
ad t , - ng rkibi üzvi 
madd l ri güclü sür td oksidl tinin 
mümkünlüyünü t min edir.

l rd , püskürm süx
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etdiyi rayonlarda oksigen çatlar üzr yüzl rl , h tta minl rl metr d rinlikl r
nl rind

yoxdur. Oksigenli sular v oksidl ri b rpaedici prosesl r zona-
rin keç bilir. Lay oksidl klind on kilometr-

l rl si prosesl ri böyük t crübi h miyy t
malikdir, çünki onlarla filiz m lg lm laq

Oksidl - b. sinifl r
bölünür.

Kükürd- Onlar qara v boz piritl
aleorilitl rd -

sird olaraq, oksidl
d mir hidrooksidl rinin qonur l k l ri m l g lir. Oksidl
da hat ed bil r.Tektonik prosesl r f a-
liyy ti gücl nir v s rinlikl rin daxil olur. 

m l g l m süxurlarla, h m d -
katiogen mübadil d kükürd-

n l ri 
Bütövlükd , sulu horizont üçün neytral oksidl r s ciyy vidir.

Aktiv su mübadil -
sesl r 100 m daha böyük d rinlikd bil sinin 
ümumi istiqam tl nm si torpaqlarda v -

mir hidrooksidl rinin m l g lm si (limo-
nitl ).

Neytral karbonat (kalsium) sinifli horizontlar. Bel m l g l-
m sas etibaril -kalsiumlu 

laq 4
2 

klind ) asan miqrasiya edir. Alüminium, d mir, humus madd l ri z if miq-
rasiya qabiliyy tin ionlar kalsium (b z n maqnezium) v
hidrokarbonat ionudur (HCO3).

Neytral karbonat prosesi mülayim- -düz n v düz n) 
ciyy f al su mübadil si 

raitl rind bir çox h püskürm
Karbonat prosesi h sin g tirib 

n intensiv sür td rütub tli, mülayim v
if sür td nlikl rd

v s hralarda gedir.
-kalsiumlu sular U, Mo v

ril n element-
l m l g lir, hidrokimy
lv raitl

Duz saxlayan (xlorid- Duz saxlayan ho-
rizontlarda Cl, S sulfat- zi sah l rd , h
intensiv miqrasiya edir; Fe, Cu, Al, Ti z if miqrasiya qabiliyy tin malikdir.
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relyefin müsb t for-
h t f al su mübadil si v -

s yüzl rl qr d m nb -
l , h si il qeyd 
olunur.

tic sind -
yef fövq l d r c d k pikl
göb l kl s. m l g -

lumdur.
Xlorid-sulfat prosesin misal kimi sulu horizontlarla t masda olan duz 

saxlayan gill rm k olar.
Soda Soda prosesi q l vi hidrokarbonat-nat-

laq t n 0,5-
d n 5 q/l q d r d 9-11 yüks lir.

m l g lm sind li-
– albitin, nefelinin v -

bii proses olub, h m püskürm süxur massivl ri, h m d sulu horizontlar üçün 
s ciyy vidir. Soda m l g lm si daha f al sür td van 

(bazaltlarda, tuflarda v s.) gedir.

– - 1988, -

–
- 1988, - -226.

– 1986, - .346-355.
-

-
. – , - 1987, - -244.

// -
, - 1959, - - -96.

. – - 1986, - -264
– -2000, - 1999, -

– - 1998, -
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– -

-

A.A.

SUMMARY

Groundwater geochemistry - hydrogeochemistry arose in the 30s of the last century, 
mainly under the influence of the works of the thinker V.I. Vernadsky. The term "hydroche-
mistry" was proposed by hydrogeologists in 1938. Hydrogeochemical research in the former 
USSR has been on a large scale since the beginning of the 1950s.

With the penetration into the depths of the lithospheric strata, regular changes in the 
chemical composition of groundwater occur. According to the hydrodynamic nature, three 
main vertical zones have been identified.

Keywords: hydrogeochemistry, groundwater, chemical composition, vertical 
hydrogeochemical zoning.
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M qal d Kiçik Qafqaz razisind rh l l ri, elmi 
v t rin n tic l ri, o cüml d rh l d (2000-ci ild n) ofiolit kom-

razil rd lal t ed n
amill r, lam tl r v meyarlar l lumat ve-
rilm kl bu razil rd yenid n geoloji- rinin b rpa edilm si tövsiy edilir.  

Açar sözl r: Kiçik Qafqaz, m rh l

Az razisind xüsus n d , Kiçik Qafqazda platin 
qru m luqlar-
dan k -
diy q d r yerin yetirdiyi geoloji- rinin n tic sind

Bu gün q d r biz m lum olan d hlili göst rir ki, Kiçik Qaf-
qazda platin qrupu m rini t dqiqat xarakterin ,
intensivliyin v d qiqliyin gör rh l l r
olar: 1) 1913-1936- r; 2) 1946-1970-ci ill r v 3) 2000-

se -

ax -
dir.

1913- -
fen - -

1-
-

-
du dan, 1924- -
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- -25,4 
dolya*

pudda†

-

-1935-

edir.
-

-
,

-

-

— -
la -
iri -

kün-
-

-
ya -

Az razisind
ikinci m rh l rk zi hiss sind kompleksi 

nilm
1946- s n T rt r-

çay hövz sind n tic d inki  
platinin, h tta onunla assosasiyada almaz d n l rinin d o r -

-1947-ci ill rd M.R.M mm
hövz sinin allüvial çöküntül ri v bu hövz d li süxur-

nm kl rd platin, xromit, olivin v -
ra sdiql
sonra R.N.Abdullayev [1] -

razid müxt -
piroksenitl rin, peridotitl rin v dunitl rm kl , bu 

mkirçay v Z y la -

* dolya-44 mq 
† pud  -16,38 kq 
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da c ml rir. Mü llif intruziv süxur kompleksinin sas n dörd  
sah d c ml rir.

Novo- nd si rayonunda; Z y mça-
-Arxac) v

Novo- vanovka k rd n (nor-
mal qabbro, hornblendli qabbro, qabbro- t ol-
maqla 1-3 km enind v razid
zirv si rayonunda siyenit-diorit t -

-Arxac intruziv massivi mür kk b t rkib v -
maqla dunitl rd n, olivinli qabbrolardan, qabbrolardan ibar tdir. V n hay t, 

lumdur 
ks ri dunit  t rkiblidir. Yerd qalanlar is peridotit, pir-

oksenit, serpentinit, qabbro-avgit v qabbro-norit t rkiblidirl r. Eyni zamanda 
razid damar tipli qabbro-diabaz t rilir.

ultra sasi t rkib rir 
sas eti-

bu süxurlar il laq b bd n R.N.Abdullayev n tic etiba-
ril bu -
t ilk növb d mkirçay v Z y mçay hövz l -

1950-60- rd Kiçik Qafqaz razisind -
yinin öyr nilm si daha çox tematik v r, 
bilavasit bu razid üntül

s. h
1953-cü ild t zahürl ri üzr geoloji mate-

hlil etm kl rk zi hiss si kimi filiz 
burada ( l ri) dig r filizl rl ya-

S.M.Süleymanov 1958-ci ild rind -K lb c r metalloge-
nik yal tind filiz t zahürl rinin iki epoxada m l g ldiyini v bunlardan da
birinin xromit, nikel v platin tip filizli ultra sasi maqmadan ibar

1960- rd rinin t dqiqi 
R.Q.H s nov, V.M.Babazad , T.Ab.H s nov, R.S.Malyutin, F.A.Axundov v
s. t r find sasi 

yin etm k üçün razid ki dunit massivl rinin iri 
miqyasda v d lumata 
gör dunitl rd d n l rin rast g linir [7]. Onu da göst rm k la-

1964-cü ild [2] v S.M.Süleymanov v V.M.Baba-
zad 1967-ci ild [8] peridotit massivl rind

r.
1984-cü ild lib yli v r find n

ana sl h
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-k t dqiqat m rh l
yenid n müst t sadüf edir.

2000-ci ild , F.F.Abdullayev v b. t r -
find - kçay hövz -

r find n is dig r sah -
l rd tl ndirm u

h miyy tli n tic verm s d , Kür kçay hövz sinin yu-
çay hövz sind platinin 

s köklü m nb l [6]. Köklü m nb d platin 
saxlayan süxurlar tünd boz, qara r s ciyy l nir. Bu süxurlar-

tic l dv ld

C dv l
Silikat analizin n tic l ri

S/
s

nö
m

r
si Oksidl

K
öz

rm
itk

is
i, 

%

%Si
O

2

A
l 2O

3

Fe
2O

3

Ti
O

2

C
aO

M
gO

K
2

O

N
a 

2O

M
nO

P
2O

5

1 144 49,14 14,12 5,75 1,13 9,12 7,59 0,16 0,08 0,05 0,15 11,97 99,26
2 145 51,21 14,15 5,81 1,10 10,1 7,61 - 0,42 0,05 0,15 8,85 99,42

Analizin n tic l rind n görünür ki, SiO2- -53 %)  v
K2O +Na2O c min süxurlar normal q l vili sasi süxurdur. -

kild razid bir fraqment ve-
kil1).

k. 1. razid

S h miyy t k sb etm s d köklü m n-
b tl [3]. S pintid -
nan platin d n l rinin ölçül ri 2,0 mm- q d kil 2).
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k. 2. S pinti platin d n l ri

Platin saxlayan süxurlar sasi v ultra sasi t rkibli olmaqla qabbro-dia-
rind n v dig r morfologiyaya malik kiçik in-

truzivl rd n ibar tdir. tic sin gör bu sü-
t rb st platin 

d n sinin rast g linm si il tic l r göst rir ki, bu 
razid geoloji-qiym tl ndirm rur

[5] fikrinc
mü yy n edilm si üçün regional v lokal amill r mövcuddur. Regional amil-
l r : maqmatik, struktur v litoloji-stratiqrafik amill r aiddir.

1. Maqmatik amil kimi, birinci növb d sasi v
ultra sasi süxurlarla laq rm -
ril n razid klind mövcuddur; 2. Struktur amil transre-
gional d g razid

-q rb istiqam tli Göyç -H k r d ona en istiqam td ki 
bloklardan ibar tdir. 3. Litoloji- ril n l-

rait n z rd tutulur: intruzivl rin müxt lif geoloji formasiya-
rh di boyunca stratiqrafik s viyy l r

plastik çökm tuf m ma-
ril nl r razi üçün xarakterikdir v n t c

Regional amill r v -
zivl m y imkan verir.

Regional amill r
lokal amill r qiql rin iri ölçülü v müxt lif for-

-
truzivl ni daban hiss d ultra sasi, tavanda is

ni salik v mafik mine-
l si; yüks k d r c li differensiasiya; dif-

ferensiasiyaya m vi t r-
kibin d si üzr rkibind dunit, peridotit, 
piroksenit, norit, qabbro kimi süxurlardan ibar
süxur m l g tir n, ortaklazdan, piroksend n v plagio-
klazdan ibar r c li minerallardan biotit, floqopit, hornblend 
v -nikelli sulfid v maqnetit kimi maqmatik 
m li filizl vi göst ricil rin klarkdan yüks
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k narlarda  qabbro, qabbro-
ril n regional v lokal amill rin çoxu Kiçik Qafqaz ra-

zisind , xüsus n d razid mövcuddur v bunun da 
razid

1990-2020-ci ill rd Kiçik Qafqazda ofiolit kompleksi süxu
razil rin çox hiss si nankor erm nil rin sar

-
razil indiy q d r yerin ye-

rin müsb t n tic l ril n lam t, amil v
meyarlara sas n bu razid
n z r almaqla geoloji k rinin yenid n davam etdirilm si v platin 
v platin qrupu elementl rini -
r nilm si m qs

Platin v - – d qiq 
texniki- crüb
s f rb rliyi v razid ki ultra sasi- sasi  
intruzivl rin tipl r -dunit-peridotit- pirok-

rin platin perspektivliliyini 
qiym tl ndirm horizont v

YYAT

1947. 
-

- -
, -

– -
- : - 1937, 387

4. 
1933. 

– : , - 1984.
-

. – : - 2010.

- – : -
1967, -

-
– :

- 1967, -
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ABOUT THE CHRONICLE OF SEARCHING FOR PLATINUM
DEPOSI

F.F.ABDULLAEV, H.R.AZAEVA, T.A.MAMEDOVA 

SUMMARY

The article provides information about the stages of the search for platinum group 
metals in the Lesser Caucasus, as well as the results of scientific and geological works, 
according to which the prospects of the distribution areas of the ophiolite rock complex were 
predetermined, based on factors, characteristics and criteria indicating the distribution of 
platinum group metals. It is recommended to resume exploration work in these areas.

Keywords: Lesser Caucasus, stage, ophiolite complex, platinum, concentrate, 
perspective.
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Son dövrl r X z r d nizinin Az rbaycan sektorunda neft-
onun n qli yeni boru k m rl rinin ç kilm nizin neft-

-qaz boru k m rl rinin ç kil c yi akvatoriyada kül k,
rinin t dqiqi olduqca vacibdir. M qal d m rl rinin 

ç kil c -Gün m
kül ri t 5 % t ri he-

Açar sözl r: “ -Gün -
k m rl ri,  hidrometeoroloji parametrl r, kül ri 

X z r d nizind kül rinin mövsümi v çoxillik 
göst ricil ri olduqca d ndir. D nizin müxt sind yerl si, 
bu parametrl rin m kan-zaman d nliyin s b b olur. D nizin neft-qaz yataqla-

m rl ri vasit sil sahil
m rl rinin ç kil c l ndirilm si v

t hlük sil kül k,
ri t dqiq olunur. Kül ri, h mçinin 

100 ild (1 v 5 % t oluna bil c k maksimal gös-
t ricil

-Gün z r d rin sulu his-
s sin aiddir. Bura d - ngin neft-qaz 
yataq -Gün C nubi X z rin s rh ddind , Ab-

rqd , X z sind yerl
k m rl rinin ç kildiyi akvatoriyada d nizin d rinliyi 85-

Az rbaycan sektorunun neft-qaz hasil edil -Gün -
ri hidrometeoroloji m nt q l

m
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Bu rayonun iqlimi onu hat ed n sah l rin t sirind n, sirkulyasiya pro-
sesl rind n v gün sirind z r d nizi üz rind sinop-
tik prosesl r, xüsusil kül k rejimi özün m xsusdur. D niz üz rind hakim kül kl r 6 
tipd n ibar r lav , yeddinci - z if v kl r
d aid edilir [1, 2, 3]. Bu tip kül kl rin mövsümi v illik t d-
v ld

X z r d nizi üz rind kül rinin t
Tipl r Kül yin  istiqam ti Mövsüml r üzr t krarlanma, %

Yaz Yay
I 16,6 19,4 24,8 16,9 19,43
II 10,4 10 16,9 11,2 12,13
III 11,6 8,4 7 9,5 9,13
IV 18,7 24,8 19,3 22,7 21,38
V hat li 22,6 13,2 6,6 17,5 14,98
VI 6,8 4,3 1 3,4 3,88
VII 13,3 19,9 24,4 18,8 19,10

-
- -

- -
- yda 

- - -

-

-

-

-
rarlan-

- dilir.  

-
rayonuna daxildir. 

-
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-
-

yabrda 
-

-

C dv l 2
-Gün minat sistemind kül yin 100 
il müdd tind mümkün olan n böyük sür tl ri, m/san

Kül k sür
müdd ti

tl r
C CQ

2 d qiq 23 34 39 33 44
10 d qiq 19 28 33 27 37

d -
Gün
olunur ki, yataqlar d nizin  d rin rayonunda yerl k

raiti v ri eynidir. 
-

- -1,0; 1,1- -3,0 m hündür-

gün-
m- -8 gün). 
Bun -

-
T - rq 

kül kl ri c c nub v c nub- rq 
kül kl sas n
kül yin sür ti, davamiyy t müdd ti v saf sind

- ya-
- -

- - -
-

Gü -
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C dv l 3
- Gün m rl rinin ç kil c yi 

akvatoriyada kül ri
Kül k parametrl ri

m saf si, 
km

D nizin 
d rin-
liyi, m

ri

t Sür t, 
m/san hor, m or, san or, m h1%, m h5%, m

44 420 85-195 5,4 10,5 172 12,8 10,4
33 180 85-195 3,7 7,4 95 8,9 7,2
23 350 85-195 2,7 5,3 45 6,5 5,3

C, CQ 34 380 85-195 1,6 3,2 26 3,9 3,2

-q rb kül kl -
lüyü 5,4 m, periodu 10,5 san, 172 m t 5 % t

ri is 12,8 v 10,4 m- b rab - rq 
kül kl

95 m t 5 % t -
dürlükl ri is 8,9 v 7,2 m- b rab rdir. C nub- rq kül kl ri üzr
1 v 5 % t ri 6,5 v 5,3 m- , c nub v c nub-q rb 
istiqam tl ri üzr is 3,2 m- b rab rdir.

k m rl rinin ç -Gün -
sas amil kül kdir. Bundan 

sas s b bl ri kül kl niz suyu-
nun d rinliy gör lifliyi, Koriolis qüvv si, d nizin dib relye-
finin qeyri-b rab rliyi, d nizin d rinliyi v s. amill rdir.  

X z r d nizind v onun müxt -
r nilm si, ona s b b olan qüvv l rd kk b bir prosesdir. Bu 

m lumatlar çoxluq t niz hidrotexniki qur-
l ndirilm z

uzun müdd tli praktik n tic l r -
fad k m rl rinin ç kil c -Gün -

n kül kl r nizin s th v dib 
n böyük sür tl ri c dv l 4-d -

in kl rin rolu 
üstünlük t .

C dv l 4
Kül k v ri 

Kül k sür ti

2 d t, m/san
10 d t, m/san

tl r
C CQ

23
19

34
28

39
33

33
27

44
37

D ti, m/san
D nizin s thi
D nizin dibi

1,25
0,5

1,25
0,5

1,20
0,5

1,20
0,5

1,25
0,5
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THE DEFINITION OF WIND, WAVE AND STREAM PARAMETERS 
FOR OFFSHORE PIPELINES ON THE ”KARABAKH-GUNESHLY” AQUATORY 

I.M.ABDULLAYEV, S.B.ASADOV, V.H.

SUMMARY

Recently increase extraction of oil-gas and their transportation in the Azerbaijani sector 
of the Caspian Sea is actualiy for making of the underwater pipeline. The research of wind, 
wave and stream parameters on oil-gas producing aquatory of the sea, especially in the zones 
of laying piplines is of great importance.

The wind, wave and stream parameters on aquatories of” Karabakh-Guneshly” were
studied based on long-term field data and 1 and 5 % parameters guaranteed wave parameters 
calculated 

Keywords: “Karabakh-Guneshly” fields, oil-gas producing aquatory, offshore piplines, 
hydrometeorological parameters, wind, wave and stream parameters 
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The article analyzes the classification of cultural and natural heritage resources, 
features of use, attractiveness factors and opportunities for use in tourism. At the same time, 
the formation of eco-cultural museums in areas with natural and cultural resources and the 
existing international experience in this field, the factors of attractiveness in tourism, the 
formation of demand for eco-cultural museums were studied. The organization of eco-cultural 
destinations in Azerbaijan shows the richness of natural and cultural heritage in the areas 
around the villages of Miskinli and Tug, Azig, the advantages of mutual use of these resources 
in the tourism industry.

Keywords: cultural and natural heritage, cultural-natural tourism, eco-cultural museum, 
destination, sustainable tourism, ecotourism, Montceau Les-Mines and Alsace eco-museums, 
Miskinli, Tug, Azykh.

The high potential of cultural and natural heritage and the opportunities 
for attractiveness are considered promising in the development of the tourism 
industry in Azerbaijan. Widespread distribution of natural and cultural heritage 
in the regions of the country, the people's way of life, history, art, folklore, 
architecture, religion, etc. is defined as the type of tourism involved. At the 
same time, the combined use of natural and cultural heritage, as well as the 
holding of festivals and celebrations that reflect the lifestyle and national 
values of the local population, increases the attractiveness of tourists. As it is 
known, the number of tourists coming due to cultural and natural heritage, in 
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addition to taking a leading position in the general flow of tourists, spends 
more money on services than other types of tourism [1].

Cultural and natural heritage, the existence of links between traditional 
cultures, combines many resources, both material and symbolic. Acceptance of 
natural and cultural heritage as a value is a priority in tourism as an attractive 
factor and forms the basis for the formation of tourism resources [7].

Covering the broad concepts of natural and cultural tourism in the unified 
classification system adopted in the world, cultures, environment, exotic 
landscape cover many areas of activity and traditional values in this field. From 
this point of view, natural and cultural tourism objects include: exotic land-
scape, natural monuments, eco-centers, dendari parks, cultural heritage sites, 
performing arts, folklore, fine arts objects, festivals and other special events, 
religious objects, rural lifestyle, local culture and traditions, crafts and han-
dicrafts, ethnography, hospitality culture, modern popular culture, special cul-
tural interests, etc.

It should be noted that in European practice, there are four approaches to 
the use of natural and cultural heritage resources [3]:
• Approach to the dependence of supply and demand for natural and cul-

tural heritage resources;
• Opportunities for the formation of natural and cultural heritage centers as 

tourism destinations;
• Possibilities of joint use of natural and cultural heritage resources as an 

integral part of tourism products;
• Opportunities for the formation of eco-cultural museums and destinations 

in areas where natural and cultural heritage resources are concentrated.
These approaches are based on the use of natural and cultural heritage in 

the tourism business, which depends on their attractiveness. Taking into 
account the factors of attractiveness is associated with the direct use of these 
resources in marketing and tourism products. Also, the increase in the 
economic efficiency of the use of natural and cultural heritage resources is 
directly related to its attractiveness.

The typology of more complex cultures is determined not only by their 
attractiveness, but also by the dynamics of incoming tourists. Cultural 
motivations for motivation in tourism influence the travel planning of many 
consumers. The importance of cultural tourism is related to the characteristics 
of the cultural heritage that tourists prefer to travel to [7]. Here, the presence of
samples of cultures and heritage of the target, the availability of sufficient 
places of visit, cultural experience are the main elements of attractiveness.

The widespread use of cultural and natural heritage as tourism resources 
on an international scale, the formation of it as a major tourist attraction and as 
an integral part of tourism products makes it relevant. The use of cultural and 
natural heritage resources reflects different approaches in the tourism industry, 
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which requires the protection of cultural and natural diversity. The uniqueness 
and attractiveness of different nations play a key role in turning their creations 
into tourism products. The use of the region's cultural values as tourism 
resources is a priority in the transformation of the intellectual, emotional, moral 
and spiritual, cultural values of the local population into tourism products [10]. 
The formation of cultural heritage as a means of attracting investment as a 
means of economic development will increase employment and create 
additional sources of income.

Existing analyzes of the transformation of culture and cultural heritage 
into tourism products reflect their attractiveness factors, tourist characteristics, 
different approaches, people's worldview. Especially against the background of 
the growth of leisure and health travel, the presentation of cultural heritage as a 
perceptual tourism product is widespread in the international tourism market 
[8].

Scheme: Naturial and cultural tourism [8].

The demands of modern people living in cities and having a certain level 
of prosperity to live in nature and natural life are increasing day by day. As a 
result of this process, today the traditional tourism concept based on the sea-
sand-sun triangle is changing rapidly, and nature tourism, in other words, the 
ecotourism market is developing rapidly around the world as a branch of 
tourism based on nature activities. Based on this transformation, it is safe to 
say that future tourists will increasingly prefer alternative types of tourism 
instead of traditional mass tourism. These tourists will be people who are 
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sensitive to the environment, pay attention to cultural and local motives, and 
look for nature wherever they go. This new type of tourist will not hesitate to 
spend money to get in touch with nature in unspoiled natural areas, to observe 
the wild animals and plants of those areas, to get acquainted with the cultural 
diversity, to share the culture and life of the local population.

Natural and cultural tourism, which encompasses people's interest in 
nature, is becoming one of the main types of the world tourism market. Nature 
tourism is the process of planning and combining the unique beauties and 
healing properties of the forest and nature with effective control. This process 
means walking, watching, observing, feeling, witnessing, and being informed 
in protected areas.

On the other hand, the type of cultural tourism, which includes not only 
historical and cultural resources, but also natural resources, is developing. The 
fact that cultural and nature tourism is directly related to natural and 
anthropogenic resources shows their connection. In general, cultural tourism is 
a tourism approach that presents natural and historical cultural resources, 
cultural activities, works of modern art, the results of the cultural industry and 
some socio-economic events in the form of tourism products. It is a term that 
covers not only history but also modern life.

Since there are many definitions and sub-sectors of nature tourism in the 
scientific literature, it is impossible to make a clear distinction about its market. 
According to the United Nations Environment Program (UNEP), nature tou-
rism, as a sub-sector of the tourism sector, consists of components of ecotou-
rism and adventure tourism. Ecotourism is closely intertwined with both 
cultural tourism and rural tourism.

As it is known, the connection between cultural and nature tourism can 
be explained by ecotourism (in other words, eco-cultural, ecological cultural 
tourism), which is a new product of the tourism market. Eco-cultural tourism, a 
new type of tourism created by the link between cultural and nature tourism, 
aims to develop cultural and ecological resources by presenting the ecological 
and cultural components of the landscape together. Sustainability and partici-
pation are two key factors that are critical to the long-term future of tourism. 
Appropriate strategies should be identified to realize the potential of eco-
tourism, which carries all the principles of sustainability, and eco-cultural tou-
rism, where nature is valued together. Within the framework of these strategies, 
the concept of "eco-museum", which preserves the natural and cultural envi-
ronment as a whole, comes to the fore in international practice. Referring to the 
phenomenon of eco-cultural tourism, the approach to eco-museum, which aims 
at the sustainability of nature, local identity, cultural and social diversity, is 
revealed. Its connection with culture and nature is being investigated.

In the 20th century, the concepts of culture and localization brought 
about by the concept of globalization have gained importance. In particular, 
urban and rural structures are trying to get rid of the monotony caused by 
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globalization by highlighting their local identities. With the formation of 
identity due to local characteristics, museums, where the material and cultural 
heritage is displayed, are subject to changes in terms of both structural and 
physical conditions. Instead of being a place where material values and cultural 
heritage are exhibited, museums have begun to become places that explain 
public life and culture, and provide opportunities for living and learning. Eco-
museums, one of the emerging types of museums with this new perspective, 
not only present the material and cultural heritage of the local community to 
the visitor, but also stand out as a tourism approach and strategy that 
contributes to the environment from a socio-economic point of view.

In addition to being a rapidly developing sector in recent years, ecolo-
gical and cultural tourism has become one of the studied fields of social 
sciences. Natural and cultural tourism events have gained importance in the 
field of tourism around the world. Before moving on to the concept of eco-
logical and cultural tourism, which is a combination of nature and cultural tou-
rism, it is necessary to give a scientific explanation. International Ecotourism 
Society TIES (The International Ecoturism Society); defines ecotourism as 
"responsible travel to natural areas that protect the environment and promote 
the well-being of local people." According to the definition of the World Union 
for Conservation of Nature and Natural Resources, ecotourism is a trip to 
natural areas that are not disturbed by people who support conservation and 
provide socio-economic benefits to the local population through environ-
mentally responsible travel, understanding of nature and cultural resources [5].
According to these definitions, the principles of ecotourism activities and 
practices are [15]:
• Minimal interference with the environment and territory,
• Creation of ecological and cultural consciousness,
• Strengthening interaction between locals and visitors,
• Providing direct financial assistance for nature protection,
• To provide economic benefits to local people under certain conditions,
• Contribute to the host country at the political, environmental and social 

levels;
• Support for international human rights.

Principle of sustainability. The principles of ecotourism development 
and management plan apply to all types of tourism, including mass tourism. 
The principle of sustainability makes it necessary to develop tourism at the 
ecological, economic and socio-cultural levels and to ensure this development 
in the long run. In this context, ecotourism [15]:

• The most important factor in the development of tourism is the efficient 
use of environmental resources, ensuring the sustainability of environmental 
processes, contributing to the protection of natural heritage and biodiversity.

• Respect the culture and values of the host society, preserve the living 
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environment, cultural heritage and traditional values and intercultural under-
standing, and contribute to tolerance.

Access to income for all stakeholders, sustainable employment, and
sustainable social and long-term economic activities, including social services, 
play a role in helping to reduce poverty.

Participation of stakeholders. The development of ecotourism requires 
the participation of all relevant stakeholders (local governments, non-govern-
mental organizations, educational institutions, private sector participants). Eco-
tourism is a dynamic process and requires constant monitoring of impacts. If 
necessary, preventive or corrective measures should be taken. Facts such as 
maintaining high levels of tourist satisfaction, providing meaningful experien-
ces for tourists, raising awareness about sustainability issues, and promoting 
sustainable tourism practices are important for ecotourism. The increase in the 
number of tourists, along with providing economic opportunities and employ-
ment, can also cause some problems. The most important of these is how much 
the local population benefits from the development of tourism and how the 
development of tourism affects the natural and cultural resources of the region. 
These questions should be discussed continuously and temporary descriptions 
of relevant improvements in the method of ecotourism development should be 
made.

Cultural tourism. Cultural tourism is based on a synthesis of patterns, 
traditions, artistic activities, customs and practices that reflect the traditions of 
the people of the region. The concept of culture and cultural heritage opens 
new perspectives in the development of tourism, which serves to provide 
products that meet the needs of tourists. The products that the tourist receives 
from that destination, the traditions he learns, the innovations he gets ac-
quainted with are considered to be the dimensions of cultural tourism. One of 
the main goals of cultural tourism is interaction and acquaintance with new 
traditions. Successful cultural tourism projects depend on cooperation, 
evaluation, research, marketing and a developed service sector for visitors [14].

Ecological and cultural tourism. Eco-cultural tourism means bringing 
together and demonstrating the natural and cultural components of the land-
scape. This concept is proposed as a way to develop marginal cultures and 
environmental resources. Sustainability and participation are two key factors 
that are critical to the long-term future of tourism. Ecotourism, which carries 
all the principles of sustainability, and the principles of cultural tourism, where 
different and modern experiences of cultures are evaluated together, form the 
basis of the concept of eco-cultural tourism. The most important element of the 
eco-cultural tourism approach is to ensure the sustainability of local control 
over the planning, development and maintenance of areas. To achieve this, it is 
first necessary to determine the relationship of the local community to the 
environment. Ecological and cultural tourism is a model of nature tourism and 
cultural tourism that provides employment for the local population [7].
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Eco-cultural tourism aims to bring together local organizations, national 
and international non-governmental organizations, and tourism companies so 
that local people can benefit from income-generating activities [12].

At the same time, this form of tourism aims to preserve the natural and 
cultural heritage in areas with tourism potential, sufficient labor force and 
unemployment, as well as to make the most of them.

Objectives of eco-cultural tourism, which is a joint demonstration of 
natural and cultural tourism [9]:

Conducting eco-cultural research,
Implementation of eco-cultural education and awareness programs,
Establishment of consultation and information centers,
Encourage the creation of environmentally friendly local industries that 
promote alternatives (such as small-scale hospitality).
The growth of travel destinations in ecological and cultural tourism 

depends mainly on the services of guides. Guides, who are experts in their 
fields, act as pioneers in the development of eco-cultural tourism as the first 
executors of the protection of cultural and natural resources and local cultures, 
and serve to improve communication between locals and visitors.

The development of eco-cultural tourism in the region with ecological 
and cultural potential depends on [9]:

Raising environmental awareness to protect the region,
Strengthening rural-urban ties for sustainable development,
Improving eco-ethical awareness and resource conservation for eco-
cultural tourism.
Within the framework of eco-cultural tourism, which is characterized as 

an ecologically sensitive and sustainable type of tourism, the concept of "eco-
museum", which preserves the natural and cultural environment, comes to the 
fore.

Eco-museum and the process of conceptual development. In the 19th 
century, the model of transition to national statehood used the concept of 
museology, which is an important political source in the definition of societies 
and the formation of national identities. This notion was replaced by the "new 
museum movement" that began in the post 1970s. In the past, this concept was 
more object-oriented. The aim was to promote the objects only by exhibiting. 
Now, with a new concept of museology that allows existing collections to be 
interpreted and experienced by audiences, it opposes classical museology, 
which exhibits only works, objects, or collections, with limited and passive 
contact with society [17].

The emergence of the eco-museum concept, an important product of the 
new museological movement, took place at a meeting organized by ICOM 
(International Council of Museums) in France.

The eco-museum was included in the literature at the initiative of the 
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French Ministry of the Environment and the French National Commission 
ICOM in the Declaration of the Meeting "Museums and the Environment" held 
in Bordeaux, Ister and Lourmarin on September 25-30, 1972. (Minutes of the 
general meeting are not included in the decisions as an official item.) That is, 
because the museum aims to work with the community it serves, a new type of 
museum called the eco-museum has been introduced [6].

Madran also questions the connection between the eco-museum model, 
noting that it is based on national parks and open-air museums. In other words, 
while historical and national parks emphasize natural life with archeological 
and cultural values, open-air museums have emerged as an approach that 
highlights local life. There are direct interventions in the formation of open-air 
museums. However, the concept of eco-museum is based on the protection of 
national parks, the interaction of open-air museums with local cultural life and 
natural and cultural resources [6].

The conceptual framework of the eco-museum has been developed 
through seminars and workshops held in different years. George-Henri Riviere 
and Hugues de Varine, who played an important role in the development of the 
conceptual framework, presented the eco-museum concept at the 9th ICOM 
General Committee; "It is a new museum concept that invites an entire society 
to participate in its development process through a variety of tools based on the 
reality of places, structures, objects that serve people in cultural and natural 
environments over a period of time and better express our lives."

Ecomuseum is a type of museum that reveals, interprets, preserves and 
serves a society in a certain geographical area, the natural environment of that 
region, the cultural, historical and living identity of the society living there for 
sustainable development. Ecomuseum is derived from the words ecology and 
museum, but the term eco-abbreviation of ecology means eco-human ecology. 
In the word eco-museum, the prefix eco does not mean economically or 
ecologically sound. It expresses the common sense and sensitivity of people 
and society [16].

Principles and features of eco-cultural museums. It is necessary to 
generalize the working principles and features of eco-museums that integrate 
with the structure, culture and natural values of the society in which they live. 
These can be grouped as follows:

Eco-cultural museum boundaries cover a geographical area with 
distinctive features and originality.
The eco-cultural museum aims to explain, interpret and revitalize the 
relationship between nature and culture.
Eco-cultural museums promote local communities and are managed with 
their participation.
Eco-cultural museums are places where local people exhibit their 
products in cooperation and partnership.
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The eco-cultural museum attaches great importance to the management 
of the cultural and historical heritage of a particular region and the 
identification of traditional products specific to that region.
Eco-cultural museums ensure sustainable development and proper use of 
resources.
The eco-cultural museum focuses on the identities and feelings of the 
local population.
Eco-cultural museum covers both time and space values. Basically, it 

seeks to maintain values that change over time, today, and in the future. In 
doing so, he speaks from a historical point of view.  The eco-museum is based 
on the democratic and joint participation of central and local authorities, 
scientists, local businesses and the public in decision-making and governance. 
High level of participation of local community and residents in eco-museum 
activities is provided.

The formation of eco-cultural museums depends more on the entrep-
reneurial activities of local people and volunteer activists.
Eco-cultural museums, musicians, artists, writers, etc. is a tool that 
encourages local artists such as.
Ensures the safe protection and transfer of cultural and natural 
environment and heritage to the future.
The eco-cultural museum attaches equal importance to tangible and 
intangible cultural resources, traditions and natural resources.
Eco-cultural museums provide opportunities to promote protected eco-
logical and cultural heritage, create new employment opportunities, re-
duce poverty and local economic inequality, and thus support sustainable 
development.
An eco-cultural museum is an approach that promotes and documents 
people's existing relationships with each other and at the same time with 
all elements of the past and present environment.
Eco-cultural museum is a phenomenon that supports interdisciplinary 
research in various fields of science.
Eco-cultural museum operates with a common perspective for the pro-
tection and improvement of nature and culture. The eco-cultural museum 
generally seeks to connect technology-individual, nature-culture and 
yesterday-today.
The eco-cultural museum plays the role of a responsible tourism concept 
with the consciousness of carrying its heritage from the past to the 
present.
Eco-museums and cultural landscape values the cultural landscape as 

a social, economic and cultural criterion and physical constraints and opportu-
nities created by the natural environment, reflecting all the human, cultural and 
symbolic dimensions created by society and human settlement in this process.
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Based on this definition, it is accepted that there is a weak connection 
between the cultural landscape, which has a unique spatial structure and 
combines the physical environment, and the classical concept of museology, 
based on the presentation of object collections. Because open-air museums 
(open-air museums, eco-museums, and museum networks or systems) have a 
stronger connection to the landscape [12]. The concept of eco-museum is based 
on the principle of integration of the cultural heritage left by past societies with 
the natural landscape of the region. For this reason, it is possible to say that 
eco-museum experiments carry all the qualities of the cultural landscape.

The idea of an eco-museum was first created by ethnologist G.H. Riviere 
inspired by the Skansen Open Air Museum. The concept of eco-museum is ba-
sed on the interpretation of people's historical development and approaches to 
the future in the modern world. More precisely, the Rivière eco-museums defi-
ne man and his natural and cultural environment as two composite systems 
[13].

The first eco-museum was designed in the late 1960s inside the national 
park. It is an area that reflects the historical development of the region and is 
connected to the park by roads, which is called the "museum of time". The 
main goal of the eco-museum is to ensure the sustainability of traditional, 
agricultural and rural activities by preserving rural structures and landscapes.

Eco-museums operating in the world. The concept of ecological and
cultural tourism on an international scale and its components, as well as eco-
museums cover a wide range of scientific research. At present, the eco-
museum movement has undergone significant development not only in France, 
but also in countries such as Italy, Spain, India, China and Japan, covering 
different natural and cultural areas [11].

Eco-museums organized in many countries in recent years, along with 
the protection of natural and cultural heritage, have played an important role in 
presenting it as a tourism product. Le Creusot-Montceau-les Mines, first estab-
lished in France in the 1970s, and the Alsace Eco-Museum, established over 
the past five years, are distinguished by their protected natural and cultural re-
sources, as well as the services they provide. The Creusot-Montceau Les Mines 
eco-museum was one of the first destinations to be registered as an "eco-
museum" at the ICOM meetings held in 1971-1972.

The Le Creusot-Montceau region, which became a brand in the cera-
mics, glass, steel and transport industries in the late 18th century, was estab-
lished in 1973 as an eco-museum to preserve, develop and catalog cultural and 
industrial heritage. It is a member of various organizations, including the 
Federation of Eco-Museums and Social Museums, the European Museum of 
Industry. Le Creusot-Montceau is the cultural branch of the city's Ministry of 
Economic Heritage (PEP). Seminars, training programs and summer schools 
are also held here at different times. Le Creusot-Montceau eco-museum serves 
the development of the region on behalf of local and regional residents and 
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tourists through conservation and research, promoting and sharing the cultural 
identities of civilizations and local people by demonstrating changing and 
protected areas.

There is also a Fossil Museum in the same area, which exhibits plant and 
animal remains from 300 years ago. The Le Creusot-Montceau-les-Mines eco-
museum covers a variety of production areas related to industrial and agricul-
tural activities, a regional organization that includes identified open spaces, 
excursion routes and natural areas.

The cultural and natural samples included in the first eco-museum are as 
follows [13, 14]:

Le Château de la verrerie, au Creusot (Glass Castle): The museum, 
which exhibits industrial heritage, is particularly notable for its glassware.

La Maison d'école, à Montceau-les-Mines (Montceau School): The 
building, which dates back to 1880 as a public school, has been registered as 
real cultural property since 1978, with only two classrooms open to the public. 
Examples of teaching from that period can be found on desks, teacher's desks, 
blackboards and other school equipment. Textbooks, workbooks and collec-
tions of hundreds of documents are displayed at the information screens next to 
the works displayed in the area.

Le Musée du canal, à Écuisses (Canal Museum): The Canal Museum 
was established in 1979 within the boundaries of the Le Creusot-Montceau 
Museum. The archeological excavations were carried out in the late 18th 
century.The locked house, the old lock and the boat called "l'Armanchon" are 
displayed in the form used by the canal.

La Briqueterie, à Ciry-le-Noble (Old Factory): Vairet-Baudot bricks 
are an old ceramic factory known as the "Valley of Ceramics" in the early 20th 
century. The building, built in 1893, was renovated and used until 1920. The 
plant produced paving stones and anti-acid products. The building, which was 
closed in 1967 and abandoned, was restored in 1995 and replaced by the 
Creusot-Montceau eco-museum.

Alsace Eco-museum. Founded in 1984, the Alsace Eco-Museum is the 
largest living museum in France and is also known as the most prestigious and 
well-equipped eco-museum in Europe. The Alsace Eco-Museum is a village of 
73 settlements in the southern part of the Rhine, along the famous "Wine 
Road", on an area of about 20 hectares.

The Alsace Eco-Museum includes places of worship, a former winery 
and tasting centers, craft workshops (ceramics, shoes, jewelry, etc.), collection 
items, saws, saddles, boutiques, restaurants, workshops and gallery halls, 
schools and hospitals. During the tour, the leaders inform visitors about the 
traditional life of the people here.

The formation of eco-cultural tourism destinations in the areas of natural 
and cultural heritage, their transformation into a tourism product using their 
attractive factors remains a topical issue in our country. The presence of more 
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than 1,000 natural monuments and about 6,000 cultural heritage sites in 
Azerbaijan allows them to be used for tourism purposes.

The formation of eco-cultural tourism destinations in the areas of natural 
and cultural heritage, their transformation into a tourism product using their 
attractive factors remains a topical issue for our country. The presence of more 
than 1,000 natural monuments and about 6,000 cultural heritage sites in 
Azerbaijan allows them to be used for joint tourism purposes.

In the Lesser Caucasus natural region, there are large geographical areas 
and settlements where natural and cultural heritage is spread. Such areas are 
Gadabay (Gala village and surrounding areas), Kalbajar (Zar, Istisu and 
surrounding areas), Dashkasan (Dastafur village and surrounding areas), Ag-
dam (Shahbulag fortress and surrounding areas), Khojavend (Tug, Azykh vil-
lages and surrounding areas), It is found in Jabrayil (Dag Tumas village and 
surrounding areas) and Lachin (Agoglan, Minkend villages and surrounding 
areas) districts.

Among them are the territories around Hadrut settlement, Tug and 
Azykh villages in Khojavend region, which is distinguished by its nature and 
exotic landscape , history, archeology and traditions. Two cultures, two 
archeological, 9 architectural and religious, many natural monuments, exotic 
forest landscape are found in the research area. Tug village, called "ancient 
fortress city" by the locals, is located 53 kilometers southwest of the center of 
Khojavend region, southwest of the Karabakh range, at an altitude of 1400-
1500 meters above sea level. Surrounding the village with high mountains is 
reminiscent of a natural fortress fortification. The village has a 135-year-old 
high school, a museum, 4 temples of Albanian architecture, 1 historical bridge, 
a racetrack for horse racing, several brick workshops, two springs, a mill, more 
than 60 historical houses, In total, more than 100 historical and cultural 
monuments are found. [11].

Numerous tombstones, temples and ancient castles, caves, administrative 
buildings of the Karabakh kingdom, various industrial, residential and resi-
dential buildings around the village show the great historical and archeological 
significance of Tugun for Azerbaijan.

Tug village was the birthplace of such well-known generations as 
Malikyeganovs, Melikaslanovs, Jahangirs, Mehdibeys, Aslanbeys, Gulma-
medli, Talibkhanli, Salimbeyli, Jafarli, Veliushagi. At present, the remains of 
the houses of the mentioned generations are found in this village, and their 
restoration is planned.

Azykh village is located on the south-eastern slope of the Lesser 
Caucasus Mountains, between the villages of Azykh and Salaketin in the 
Khojavend region, in the Guruchay gorge and Tug valley of Karabakh. Several 
historical and archeological monuments are found in the settlement and 
surrounding areas. The Azykh and Taglar caves, located near the villages of 
Tug and Azykh, are not only archeological monuments, but also have historical 
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significance as ancient human settlements [12].
Azykh Cave is famous as a Stone Age settlement. The cave was dis-

covered in 1960 by the "Paleolithic Archaeological Expedition" of the Aca-
demy of Sciences of the Azerbaijan SSR under the leadership of Mammadali 
Huseynov. Ten cultural strata were discovered during the research. The cave 
was inhabited during the Guruchay culture, Ashel culture and Mustye culture.

The Azykh camp of the Paleolithic period consists of 10 layers and 3 
layers. Ancient human and animal bones were also found here, and it is 
possible to establish an archeological museum of the same name on the basis of 
the found artifacts. The main feature of the archeological research works 
carried out in the second stage of the camp is that the research works were 
carried out in the sediments below the VI layer and 4 new archeological layers 
were registered. During the complex scientific researches it was determined 
that the stone products found in the VII-X strata of the Azykh Paleolithic camp 
are not similar in the world archeology and belong to a completely new 
archeological culture and this culture was called Guruchay archeological 
culture [13].

From September 7 to October 1, 2002, in accordance with the Interna-
tional INTAS-2000 program, 22 prominent scientists from European countries, 
including Professor Henry de Lumley, arrived in Baku and found the remains 
of material culture found in the multi-layered Azykh, Taglar, Gazma and other 
camps. and unanimously noted that these findings are of exceptional scientific 
importance for the world's archeology, paleontology and paleoanthropology 
[13].

Tug and Azykh villages and their surroundings are considered to be one 
of the unique areas united by archeological natural and cultural heritage. These 
natural monuments, located near the reserve, are distinguished by their unique 
exoticism and can be used for tourism purposes.

The unique nature of the Miskinli region of Gadabay region, along with 
landscape monuments, the compact spread of cultural and traditional heritage 
in a small area allows the formation of eco-cultural destinations. There are 
about 20 large and small settlements in the Miskinli region. These settlements 
combine the history, ethnography, traditions and natural beauty of the region. 
There are 8 historical-architectural, 11 archeological, 4 art centers, 16 natural 
monuments in the region. There are several castles and two caves. According 
to the materials found in the caves of Galakand village, the history of Gadabay 
dates back to the Stone Age (Mesolithic). The archeological monuments here 
are followed by Bronze and Early Iron Age tombs, stone box tombs, mounds, 
ancient fortresses and temples. Given the tourist importance of existing 
monuments, they have the potential to be registered and formed as an eco-
cultural destination.

Gala village of Gadabay is one of the settlements distinguished by 
historical and archeological monuments and German traces. Monuments, 
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mounds, ancient settlements and medieval castles of the Late Bronze, Iron and 
Paleolithic periods are found here. Among them are Koroglu, Agsu, Chapig 
fortresses, Khinali hill, Alyurd, Gulkhan, Lakinyali, Tulkutepe fortresses of the 
Late Bronze and Iron Ages, mounds of III-II millennia BC. Also, the 16th 
century Koroglu fortress in the village of Gala has preserved its grandeur. 
There are favorable conditions for climbing Koroglu fortress near Gala village. 
For mountaineers and lovers of mountain adventure tourism, the area has 
unique opportunities. Also, Galakand forest massif, Shamkir river, geological 
monuments are of tourist importance.

Another settlement in the Miskinli region, rich in historical, architectural 
and natural monuments, is the village of Sabetkechmez. There are 3 arched 
bridges built by the Germans in the XIX century, which were also included in 
the tourist routes. Duzyurd, Musayali, Miskinli (Rustam Aliyev), Galakend, 
Turshsu massif, Alinagilar, Plankend, Sabetkechmez, Chaldash and Chalburun 
villages located in the south of Gadabay city are located in the charming 
nature, compact geographical area of Gadabay region.

These areas are considered to be unique centers for the protection of 
natural and cultural heritage, which increases its attractiveness in terms of 
tourism. At present, the state is taking comprehensive measures to restore these 
areas and create infrastructure. In the near future, it is possible to form eco-
cultural destinations based on the region's natural and cultural heritage 
potential. This destination would have given impetus to the future economic 
development of the region's history, archeology, culture and nature, protection, 
promotion and presentation to tourists. The transformation of existing eco-
cultural monuments into tourism products requires a comprehensive use of 
available resources. Taking into account international experience, it is possible 
to form an eco-cultural destination based on the joint use of natural and cultural 
heritage potential.

As a result, eco-museums, which are the executors of eco-cultural 
tourism, which is developing globally and aims at the sustainability of local 
identity, cultural and social diversity, can be identified as an environmentally 
sustainable development project, along with contributions to local and national 
economies.While in the concept of classical museum the connection of man 
with cultural heritage is limited, with eco-museum man plays an active role in 
the management of tangible and intangible cultural heritage, in the process of 
solving existing problems. For this reason, eco-cultural museums serve the 
purpose of educating the local population by helping them understand the past 
and interpret the future, creating conditions for the preservation and 
development of all these values in their original places.

The purpose of eco-cultural museums created as a result of globalization 
is to influence local economic development, develop national cultures and 
preserve local identity. Eco-cultural museums or destinations are presented as a 
very convenient place to rediscover, recognize, respect and benefit from the 
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history, culture, religious and ecological diversity of local people, which is the 
principle of environmental education.

Taking into account the above, the formation of the potential of Tug, 
Azykh villages and surrounding areas as an eco-cultural center and their 
presentation as a tourism product, along with increasing its attractiveness, can 
stimulate mass tourist flows and community development. In particular, the 
restoration of the historical quarters of the mentioned villages in accordance 
with local architectural traditions, the organization of recreation areas, 
traditional style catering establishments and eco-boutiques would create new 
excursion opportunities for tourists and create conditions for effective rec-
reation.
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Turizm halinin asud m r li istifad edilm sind , ekskursiya, s yah t v
, h mçinin turizm sah sind halinin sosial h yat 

s viyy sinin yüks ldilm sind -ci ild t sdiq 
si”n gör

mü yy rti olaraq turizm bölg l ri n z rd
-Q rb, C nub, Q l ri aiddir. T dqiq 

etdiyimiz Qusar turizm- sin aid edilir. Turizm-rekreasiya 
sir ed n sas amill rd n biri antropogen 

kimi ölk mizd d ri daha çox c lb edir. M hz 
dqiq olunan m qal d Qusar turizm-

l r, tarixi- l
nt q l ri, mehmanxanalar v aliyy rin 

yerl si v g lir ld etm n mehmanxana 
t s hlili is bir neç parametr 
nömr l f lik tutum, gec l m l l m l v xarici ölk
v t c d ld etdikl ri g lir v x rc t .
Sonda mühüm elmi h miyy t k sb ed n n tic l

Açar sözl r: turizm, antropogen turizm, arxeoloji abid l r, tarixi- l ri, 
mehmanxana. 

m rh l sind dir. Turizm

ölk mizin r qab t qabiliyy tini t k üçün turizm s
sas istiqam tl ri – turist 

s f rl rin
g lm turistl rin h rt r fli müdafi sidir ki, bunun say sind d büdc g liri 
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si üçün 
dövl tin bu sah y rmay

-informasiya t -
rmay gömrük güz ri v s. t d-

birl yata keçiril n iqtisadi v sosial islahatlar ölk nin, 
el c d t t sir göst rm kl ha-
linin h raitinin yüks ldilm sind v m llind ol-

nin maliyy imkan
sah l rd d
görül r baxmayaraq, mü yy n probleml r h l d le-

rinin qiym tl ndirilm si 
apa turizm infrastrukturu müasir t l bl rl hz bu 
amil n z r nilm si vacib 
m s l l rd n biri hesab edilir.

T hlil v müzakir
yin v t f rql nir. 

Onlara arxeoloji abid l r, tarixi- l -
nt q l ri, mehmanxana t s s. aiddir. 

Qusar turizm- arxeoloji abid l r
zr k ndind e. . I minilliy aid kurqan, IV-XVI srl r aid 

d zeyxur k ndind -q rbd e. . I minilliy
aid Mahmudt p d zeyxur k ndind orta srl r
yeri, Q d zeyxur k ndind n 1 km c nubda tunc dövrün aid Q fl t p

ndind rqd tunc dövrün n t p l ri 
ndind III-VII srl r aid Günüt p

B dirqala k ndind -q rbd I-III srl r aid Maysert p h r
yeri, Samur q s b sind orta srl r ndi-

IV-VII srl r aid nekropol, Ku-
xuroba k ndind -VII srl r aid Kuxur t p l
yeri, Kuxuroba k -D rb -60 m sol 
t r find d mir dövrün aid kurqan, Hil k ndind d mir dövrün aid nekropol 
v s. aiddir [2]. 

Qusar turizm- tarixi- l ri il z n-
ndind XIII sr XIX 

sr aid m scid, H zr k ndind 1544-cü ild si 
v m scidi, Kiriq k ndind orta srl r aid karvansara, Balaqusar k ndind orta 
srl r aid m scid, Hil k ndind m scid (XIX sr), Köhn Xudat k ndi 

sr sr aid m scid, Xuray, Böyük 
ndl rind m

Ç tkün, Mucuq k ndl rind XIX sr aid m scid v s. aiddir.
Qusar rayonunda rast g lin n tarixi- l ri il

s n ti növl rind rind oyma, lvan r ngli qaba yun 
sapdan corab v lc k toxumaq, qoyun d ril s. günümüz kimi 
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öz h miyy tini qoruy
ini qoruyub 

q dim nt q l ri hesab olunur. Qusar turizm-rekreasiya 
lbedici 

bölg l rind n biridir. T bii z nginliyi, m d ni-tarixi abid l rin müxt lifliyi, 
etnik r ngar ngliyi, multikulturalizm bölg ri 

Qusar turizm-
k ndl r Kuzun, Laza, H nz
Zuxul v s. k ndl ri aid etm k olar ki, onlarda da etnoqrafik v d rketm
turizm istiqam tind k mümkündür. 

Kuzun k t yi razid , d niz s viy-
y sind n 1300 m yüks klikd yerl ndd 847 n f r
onlar razil rd tl ri 
qoyunçuluq v kinçilikdir. Laza k - rqind ,
d niz s viyy sind n 4242 m hündürlükd yerl
yaylaq” adlanan t yind b. K ndd 170 n f r sas 
m tl zgi, 
az rbaycan, bir qismi is rus dilind ndi Qusar 

, Yan silsil sinin t yind yerl K ndd IX-XIV srl r aid 
. I minilliy aid q ndin 

V-VII srl r aid nekropol var. H nz k ndi Qusar maili 
düz nliyind yerl ndd öz q dimliyi v tarixi il seçil
turb si v m scid, e. . I minilliy aid kurqan da var. Hil k ndi  Qusar maili 
düz nliyind yerl ndd ilk d mir dövrün aid nekropol, III-VII srl r

q sr aid m scid var [2]. Bu 
k ndl rd hali öz qonaqp rv rliyi v m tb xi il turistl ri daha çox 
c s f r ed n turistl r is bi tin qoynunda istirah t il
deyil, h

ld edirl r.
Turizmin t prosesind bir çox yerli sektorlar külli miqdarda g lir 

ld edirl xsi otel-
l ri, müxt m rk zl rini, n qliyyat vasit l
mü ssis l rini, ekskursiya-informasiya m rk zl rini v s. aid etm k olar [4, 
15]. Mehmanxana t s turizm f aliyy tinin sas göst ricil rind n
biridir. Çünki h m ölk , h m d xarici v t sind meh-
manxanalar t t göst rm kl
ölk büdc sin g lir vergisi verir. Son ill ri t hlil ets k gör rik ki, turizm f a-
liyy ti il m ssis l -

t o t evl rinin, müalic
motell r , istirah t, 

yl nc v müalic m qs di il g l n turistl
[3, 186]. 
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Qusar turizm-rekreasiya zo lxalq 
rtl rd n

biridir. Çünki turizm- bii v tarixi-m d ni turizm po-
r üçün c lbedici olsa da, burada müasir tipli mehmanxana 

kompleksl ri yoxdursa turizm sektorunu ist nil n s viyy d k
mümkün olmayacaq. M hz mehmanxanalar turizm sektorunun dig r sah l -
rind n f
göst ricil r böyük t sir göst rir. 

Qusar turizm- -ci ild turistl rin gec l m si 
üçün 14 mehmanxana f aliyy t göst rir ki, onlardan da ks riyy -
h rind c ml l , bird -
f lik tutum is 961 yerdir. 2014-2020-ci ill ri müqayis ets k gör rik ki, bütün 
sah l rd zi ill rd bu tendensiya d
Bel ki, 2014-2017-ci ill rd r l
v bird f -ci ild is -2020-ci ill rd is
yenid dv l 1.). 

C dv l 1
Qusar turizm- sas göst ricil ri

2014 2015 2016 2017 2018 2019 2020
14 17 16 19 17 18 18

Mehmanxanalarda nömr l rin 
d d 434 770 910 984 981 991 991

f lik 
tutumu, yer 961 1625 1721 2352 2253 2289 2289

Mehmanxanalarda gec l m l rin 
-gec 28452 37625 70495 101581 107496 94547 54651

- ölk v t n 25341 32067 50223 65040 41163 56412 29143
- xarici ölk v t n 3111 5558 20272 36541 66333 38135 25508
M nb : Az

sin baxmayaraq, mehmanxanalarda 
gec l m l h r il n z r 2018-ci ild gec l m -
l f r 2020-ci ill rd pandemiya 
s b bind n gec l m l müvafiq olaraq 94547 v 54651 

l m l rin: ölk v t n xarici ölk
v t n r üzr d ki, 
mehmanxanalarda gec l m l v t
t sin baxmayaraq, bu göst rici 2018-ci ild k
(41163 adam-gec ) v xarici ölk v t -gec )

ti ild tendensiya yenid n öz vv lki v ziyy tin -
-ci ild is mehmanxanalarda gec l m l m

ölk , h m d xarici ölk v t kil 1).
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M nb : Az

k. 1. Qusar turizm- l m l -gec

aliyy ti turizm sektorunu d st k-
l y n sas vasit hesab olunur. aliyy ti 
deyil, el c d t infrastrukturu sah l ri il t minat s viyy si d

rzind ves-
minat ver bilir. Dig r t s rrüfat sah l rind n

f M hz bu amil 
mehmanxana sah sin b b olur. 

sind -
pub h ri istisna olmaqla) Qusar turizm-rekrea-

aliyy tini q na tb k olmaz. Bel ki, 
2015-2019-cu ill r rzind , Qusar turizm- xa-

ld etdikl ri g lir 10,0 d f , x rcl r is 11,7 d f ar
bil rik ki, g lir v x rcl

2017-ci ild müsb rq (-9368,4 min manat) is 2018-ci 
ild qeyd kil 2.). 

M nb : Az

k. 2. Qusar turizm-
ld etdikl ri g lir, x rc v rq
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Qusar turizm- -yay turizm istirah t
kompleksi f aliyy t göst aliyy t göst rir: 

Otel v Spa (346 yer), Zirv Oteli (86 yer), Qaya evl ri (62 yer), Pik 
Palace (334 yer), Park Chalet (328 yer). Kompleks eyni vaxtda 5 min turisti 
q bul etm
50-d n çox kiçik motel, hostel v istirah t m rk zi d f aliyy t göst rir. 

Star Gusar Resort Center, North Motel, Shah Bulag v kil 2.5.3.). 
Lakin onlar regiona s f r ed n turistl rin t l kild öd mir. 

tic sind mü yy -
60- is 30-

rin mehmanxanalarda orta qalma müdd ti 1-3
ti is 35-

N tic
Qusar turizm- m

ictimai, h m d iqtisadi prosesl rd f
bütün növ antropogen 

-
turistl ri 

növl rini yaratmaq t l b olunur. Bu zaman, dövl t s viyy sind m qs dli proq-
ramlar haz lçatan 
istirah t yerl ri t lidir. 
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ANTHROPOGENIC TOURISM RESERVES 
OF GUSAR TOURISM-RECREATION ZONE

G.V.VALIYEVA

SUMMARY

Tourism plays an important role in the effective use of leisure time of the population, 
the organization of excursions, travel and tourist routes, as well as improving the social life of 
the population working in the field of tourism. According to the "Model Regulations of 
Tourism and Recreation Zones" approved in 2008 in our country, tourist routes have been 
identified, conditionally tourist areas are envisaged. These include: Baku and Absheron, North, 
North-West, South, West, Nakhchivan and Karabakh tourist regions. The Gusar tourist-
recreation zone which was studied belongs to the Northern tourism region. Anthropogenic 
tourism resources are one of the main factors influencing to the development of the tourism 
sector within the tourism-recreation zone. Because anthropogenic tourism resources in our 
country, as well as all over the world, attract more tourists who are closely interested in their 
historical past. From this point of view, the researched article examines archeological 
monuments, historical-architectural monuments, settlements that have preserved their historical 
past, hotels and their activities, which are anthropogenic tourism resources of Gusar tourism-
recreation zone. The analysis of the hotel industry, which is considered more important in 
terms of accommodation and revenue, was based on several parameters. It analyzes the number 
of hotels and rooms, one-time capacity, number of overnight stays, number of citizens of the 
country and overseas during overnight stays, as well as income and expenses of hotels. In the 
end, important scientific results were given.

Keywords: tourism, anthropogenic tourism, archeological monuments, historical-
architectural monuments, hotel.
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rekreasiya-
Qaf

-

: Turizm-
kompleksi  

Müasir dövrd yy n edil-
m z rd s rrüfat sah l si, böyük  
h miyy t malikdir. Bel ki, böyük t bii v insani potensiala malik olan t d-

qiqat rayonu r s rrüfat sah l -
lardan biridir. Turizm-rekreasiya c h td n bii komponentl ri özün-
d c ml n regionun turizm c h td n öyr nilm afi xüsu-
siyy tl rinin qiym tl ndirilm si t rir. M -
qal d Az lbediciliyi yüks k qiym tl ndiril n Böyük Qaf-
q ( - raitinin turizm-rekreasiya 
c lbediciliyi -texniki n aliyy tl rin köm kliyi il
rekreasiya r fimizd

- -
-Zaqatala iqtisadi-

edir. Rekreasiya –
-

- -
-

2- -
-
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RECREATIONAL AND TOURISM RESOURCES OF THE ADMINISTRATIVE 
REGIONS LOCATED ON THE SOUTHERN SLOPE OF THE GREATER CAUCASUS 

AND PROSPECTS FOR THE EFFICIENT USE OF THESE RESOURCES 
(BETWEEN THE MAZIM-SHIN RIVERS)

G.G.MAMMADOVA

SUMMARY

The article reflects the analysis of the current state of recreational and tourism 
resources in Balakan, Zagatala, Gakh, and partly in Sheki administrative regions located on the 
southern slopes of the Greater Caucasus Mountains, distinguished by the recreational and 
tourism resources of the Republic of Azerbaijan, and the main directions of their efficient and 
purposeful use. 

 
Keywords: Tourism-recreation potential, natural monuments, mineral springs, 

reserves, tourist complex.
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dqiqat n tic sind -bitki örtüyünd n d r k miyy t
v keyfiyy tc qiym tl t -
ricisi sinifl r sah l tic d göst ricil ri ümumi-
l tic sind ld olunan göst ricil r sas n dey bil rik ki, n az 

ri, qum, qar 718 ha, lakin örtüyünd 11745 ha 
kolluqlar v otlaqlarda

Açar sözl r: örtüyü, peyk t svirl ri, sinifl bitkinin 

rqi Z ng zur iqtisadi rayonu 
tind t bii v n n

otuz il müdd td sin
istismar edilib, h r il kin, otlaq sah l rv tl r

likl , rqi Z ng zur iqtisadi rayonunda s -
se yy n z hz buna 
gör -
NDVI 

NDVI (Normalized Difference Vegetation Index) - bitkinin nisbi nor-
– -

-

[1, 2, 3, 4].
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Burada  NIR–
RED-

siv-
lik in in in -
nur [5, 6, 7].

NDVI- -

-

NDVI-
mkm

NIR RED
MSS Landsat(1) 6 (0.7- 7 (0.8-1.1) 5 (0.6-0.7)
TM Landsat(4,5) 4 (0.76-0.90) 3 (0.63-0.69)
ETM+ (Landsat7) 4 (0.75-0.90) 3 (0.63-0.69)
OLI (Landsat8) 5 (0.85-0.88) 4 (0.64-0.67)
MODIS Terra(Aqua) 2 (0.841-0.876) 1 (0.62-0.67)
ASTER (Terra) 3 (0.76-0.86) 2 (0.63-0.69)

-0.7 mkm) ali lifli bit-

- un -
-

-

-
s -

11, 12].
-
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-

View Image Analysis, ERDAS Imagine, ENVI, Ermapper, Scanex MODIS 
Pro

-
-

-örtük növü

yy n etm
istifad ir. Emal aparmaq üçün ilkin olaraq kosmik t svirl r ld edil-

likl , ld olunan t svirl t svirl ridir. 
Burada Landsat-5 peykind n 2000-ci ilin B3 v B4 diapazonda (kanalda) 

olan t svirl ri, Landsat-8 peykind n is 2021-ci ilin B4 v B5 dipazonda (ka-
nalda) olan t svirl ri istifad

ld olunan t svirl r sas ye-
tir k. Bunu yerin yetirm k üçün proqram t sas men-
yusunda “Transform”- kil 1) tini seç r k m liy
yerin kil 2-d ks etdirir.

k. 1. sas menyu p nc r si

kil 2-d ks olunan t svir sas n dey bil r
rayonlarla müqais d daha -bitki örtüyün malikdir.

tic l r sas n sinifl ndirm ni aparaq. Sinifl ndirm ni yerin
yetirm k üçün sinif olaraq c dv l 2-d n istifad ndirm ni 
yerin yetirdikd n sonra sinifl r sas n t tor 

sini yerin yetiririk. Bu m yetirdikd n sonra 
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tic kil 3-d ks 

k. 2. T dqiqat razisinin müxt lif ill r üzr - i) 

k. 3. T dqiqat razisinin müxt lif ill r üzr ndirm si

svirl r v l r sas n dey bil rik ki, kifayy t
q d r d -
nifl r üzr sah l l

Calcullate Geometry al tind n istifad ed r k sa-
h l tic l r kil 4-d
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k. 4. K lb c r rayonunun müxt lif ill rd un sinifl r üzr sah göst ricil ri (ha-la)

l r sas n müqais etm k üçün t svirl r üz rind müx-
t lif yerl rd -bitki örtüyünü müqais etm k üçün 

rti olaraq bütün t svirl rd eyni yerd bulud q bul ed
qiym tl r diapazona sas n bulud olan yerd

Bütün t svirl rd n bulud olan razil svirl r
kil 5-d

k. 5. T razisinin buludsuz sinifl r üzr -bitki örtüyü

Bel likl , t
göst ricisini sinifl r sah l rini mü yy tic l ri 
(sah göst ricil rini) ümumil ir k, c dv l 3-d ill r üzr r sa-
s n sah göst ricil ri 

C dv l 3-d ks olunan göst ricil r sas n dey bil rik ki, n az azalma 
rind , qum v qar olan razil rd 718 ha- güclü 
örtüyünd l rind ol-

maqla 583 ha, kolluqlar v otlaqlarda 9557 ha ol
göst ricil rin sas ( kil 6).
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C dv l 3

Sinifl r
r üzr sah l r (ha-la) Dinamika 

(2000-2021)2000 2021
Su obyektil ri 41 624 583↑↑

ri, qum, qar 1125 407 718↓↓
siz razi 13048 11206 1842↑↑

Kolluqlar v 61039 70596 9557↑↑
seyr kolluqlar 39840 39392 448↓↓
bitki örtüyü (kolluqlar) 74688 80140 5452↑↑

örtüyü 83200 71455 11745↓↓
örtüyü 35823 35020 803↓↓

k. 6. T dqiqat  üzr -bitki örtüyünd n d

dqiqatlar n tic sind rqi Z ng zur iqtisadi rayonu ra-
zisind -bitki örtüyünd n d ri v l ri mü y-
y n etdik.
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DETECTION OF CHANGES OCCURRED IN THE AREA 
OF THE EASTERN ZANGAZUR ECONOMIC DISTRICT DURING 

THE OCCUPATION PERIOD USING NDVI INDEX

A.S.AGHBABALI, V.M.MAMMADALIYEVA, G.S.UMUDLU

SUMMARY

As a result of our research, changes in the forest-vegetation cover were assessed 
quantitatively and qualitatively. According to the survey, the NDVI indicator was divided into 
classes and areas were calculated by regions. The results obtained (field indicators) are 
summarized. According to the table compiled as a result of the study, we can say that the 
lowest decrease was in mountain species, sand, snow 718 ha, but the greatest decrease was in 
11745 ha in the strong dense forest cover.

The lowest increase was in 583 ha as a water body, and the highest increase was in 9557 
ha in bushes and pastures.

Keywords: forest cover, satellite imagery, classification, GIS technologies, relative 
normalization index of the plant, vector format.
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