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BENZILIDEN-2-FENILHIDRAZINDON KATALITIK OLEFINLOSMO
REAKSIYASI OSASINDA DIHALOGENDIAZADIENLORIN SINTEZi
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Benzoy aldehidinin fenilhidrazonu sintez edilmis va onun polihalogenmetanlarla katali-
tik olefinlasma reaksiyalari tadqiq edilmisdir. Miivafiq N-avazolunmamis hidrazonlardan forqli
olaraq fenilhidrazonla aparilan bu reaksiyalar zamani uygun 2,2-dihalogenvinilbenzollar de-
yil, dihalogendiazabutadienlorin alinmasi miiayyan edilmisdir. Reaksiya mahsulunun NMR
spektriarinda dihalogendiazabutadienlorin sis va trans izomerlori olmasina baxmayaragq,
kristalik halda yalniz trans izomerlorin monokristallart alds edilmigdir. Kristalik qurulugda
molekullararast geyri-kovalent halogen-halogen (Cl-+-Cl) alaqasinin olmasi RQA tadqgigatlar:
ilo miiayyan edilmigdir. Sintez edilmis dixlordiazadienlarin 2-avazli-1,2,3-triazola tandem ola-
raq ¢evrilmasi hayata kecirilmisdir va bu rekasiya miixtalif triazol asasli bioloji aktiv birlasma-
larin sintezina imkan yaradir.

Acar sozlor: Katalitik olefinlogmo reaksiyasi, fenilhidrazon, diazabutadien, geyri-ko-
valent slaq, triazol

Son dovrlar zorif-lizvi sintezdo katalitik ¢evrilmolor asasinda sintezlorin
hayata kecirilmasina bdyiik diqqgst verilmokdadir. Belo ki, katalizatorlarin tot-
biqi reaksiyalarin aparilma soraitini sadslogsdirmoklo yanasi reaksiyalarin apa-
rilma vaxtini, temperaturunu, istifado olunan reagentlorin, osason do otraf mii-
hitin ekologiyasina monfi tosir edon xlorlu hoalledicilorin migdariin shomiy-
yatli dorocods azalmasina, olavo reaksiya mohsullarinin ¢iximinin azalmasina,
osas mohsulun ¢iximinin iso artmasina imkan yaradir. Mohz bu baximdan
katalitik reaksiyalar noticasinds iizvi sintezin osas prinsiplarinden biri olan yeni
C-C vo C=C rabitolorinin yaranmasi indinin 6ziindo do sintetiklorin qarsisinda
duran aktual mosalolordon biridir. Bu baximdan {izvi sintezdo kimyovi cohot-
don foal sintonlar hesab edilon miixtolif funksional ovozli alkenlorin yeni
effektiv sintez tisullarinin islonib hazirlanmasi oldugca maraq dogurur[1-4].



Qeyd edok ki, avvalki todqgiqatlarimizda katalitik olefinlogsmo reaksiyasi
osasinda heminal dihalogen vo miixtolif funksional ovozli alkenlorin effektiv
sintezi tisulu islonib hazirlanmigdir [5-8]. Bu reaksiyalar1 aparmaq ii¢lin ov-
valca karbonilli birlogmolorin hidrazin hidratla reaksiyasindan N-ovozolunma-
mis hidrazonlar sintez edilmis vo sonuncularin asasi miihitdo, CuCl-in katalitik
miqdarinda, miixtalif polihalogenalkanlarla reaksiyalarinda miivafiq olefinlor
sintez olunmusdur. Reaksiya miivafiq alkenlorin sintezi ilo yanasi olavo mohsul
olaraq yalniz simmetrik azinlorin alinmasi vo azotun ayrilmasi ilo gedir [9]
(sxem 1).

R o _MNaHy R NN CHal,XY R>_<X LN B T
R->= —’R,/E 210 mol % CuCl RZTY R'>: :<R' ?
B, DMSO Alken Azin
CHal,XY  CCl,, CBr,, CHBry, CFBr; ,CFCI; , CCL,CF; , CF;CBr; , CCL,CN | CCL0,Et
B NH,, EtzN | NH,CH,CH,NH,

Sxem 1. Katalitik olefinlogsma reaksiyasiin imumi sxemi

Toqdim olunan bu magqals iss torafimizdon katalitik olefinlogma reaksiya-
sinin yeni sintetik istigamoti oasasinda sintez edilmis dihalogendiazabutadien-
lorin alinmasindan bohs edir. Bu yeni reaksiyalarda hidrazin hidrat avezino
fenilhidrazindon istifado edilmisdir ki, noticodo katalitik olefinlogsmo reaksiyasi
N-ovozolunmus fenilhidrazonla aparilmisdir.

[k olaraq sintez edilmis miifaviq fenilhidrazonun CCl, ilo katalitik ole-
finlogma reaksiyalar1 aparilmigdir. Bu reaksiyada sxem 1-doki standart sorait-
don (DMSO, sulu ammonyak, 2% CuCl) forqli olaraq asas kimi ammonyakdan
deyil tetrametiletilendiamindon TMEDA istifads edilmisdir. Ovvalki reaksiya-
lardan forqli olaraq fenilhidrazonla reaksiya zamani azotun ayrilmasi miisahido
edilmomisdir ki, bu da bizs reaksiyanin yeni bir istiqamotds getmasini ehtimal
etmoyo asas vermisdir. Hoqgigoton do reaksiya mohsulunun analizindon miioy-
yan edilmisdir ki, fenilhidrazonla olefinlogsma reaksiyasini apararkon g6zlonilon
dixloralken ovozino dixlordiazabutadien alinmigdir. Bagqa s6zlo C=O qrupu -
N=N-C=C< fragmenti saxlayan dieno ¢evrilmisdir (sxem 2).
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H
C C. NHCH
R™ X0 R™ SN~ % T 10mol % cuC o X Noy - Colls
TMEDA , DMSO

Sxem 2. Fenilhidrazonun katalitik olefinlogsma reaksiyasinin imumi sxemi.

Alimmis yeni natica bu reaksiyanin avvalki katalitik olefinlosmo reaksi-
yasindan (sxem 1) iistiin cohoatlora malik oldugunu gdstorir. Belo ki, reaksiya
mohsulunun torkibindo iki funksional reaksiya morkozlorinin, hom heminal
dihalogen ovazli ikiqat rabitonin, hom do azo qrupun olmasi (qosulmus dixlor-
diazabutadien) onlarin iizvi sintez baximindan no gador shomiyyatli oldugunu
gostorir [10-12]. Olbotta ki, bu birlosmaolorin fizioloji aktivlik gdstormoalorini vo
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analitik kimyada azo birlogsmolor kimi totbiqini xiisusilo geyd etmok lazimdir
[13-14]. Beloliklo, qrupumuz torofindon katalitik olefinlosmo reaksiyasinin
yeni bir sintetik istigamoti askarlanmis vo fenilhidrazonlar osasinda dihalo-
gendiazabutadienlorin alinmasinin slverisli metodu iglonib hazirlanmisdir.

Ik olaraq katalitik olefinlosma reaksiyasimnin bu yeni sintetik istiqamoti
lizro benzoy aldenidi osasinda sintez edilmis fenilhidrazonun polihalogen-
metanlarla (CCL, CBr4, CFBr3) reaksiyalari todqiq edilmisdir (sxem 3).

c
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Sxem 3. Benzoy aldehidinin polihalogenmetanlarla katalitik olefinlogmas reaksiyasi

Sintez edilmis birlogsmoalorin qurulusu 'H vo >C NMR spektrlori asasinda
tasdiq edilmisdir. Bununla yanas1 (E)-1-(2,2-dixlor-1-fenilvinil)-2-fenildiaze-
nin monokristali oldo edilmis vo RQA metodu ilo molekulyar qurulusu bir daha
tosdiglonmisdir (sokil 1).

Sak. 2. Molekullararasi geyri-kovalent CI---CI olagolor qiriq-qiriq xatlorlo gostorilmisdir.
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Qeyd edok ki, diazadienlorin sintezi vo reaksiya gabiliyyotlori hagqinda
odabiyyatda olduqca az molumatlara rast golinir [15-17]. Lakin bu birlos-
moalorin bir torofdon zongin sintetik potensiala malik olmasi, digor torofdon iso
sintez edilmis dihalogendiazadienlorin natrium-azidlo reaksiyas: 4 miixtalif
voziyyatdo funksional qrup saxlayan 2-ovozli- 1,2,3-triazollarin alinmasi {iciin
yeni imkanlar aca bilor. Qeyd edok ki, ¢oxlu sayda derman preparatlarinin
torkibindo triazol fragmenti saxlayir. Bununla yanas1 1H-1,2,3- vo 2H-1,2,3-
triazollar mithiim sinif heterotsiklik birlosmalar kimi daimi Syronilir. Bels ki,
onlardan organkatalizdo [18-19] ion mayelori [20] kimi istifado olunmasi
ohomiyyatli doracada diqqpati calb edir. Triazollar yiiksak bioloji aktivliye ma-
likdirlor, eyni zamanda iltihab oleyhino: antitrombosit, antimikrob, antituber-
kulyoz, virusa vo mikroba qars1, hamg¢inin diger xastaliklords istifado olunur.
2H-1,2,3-triazollar 1,2,3-triazollarin mihim toramoalari kimi muxtalif usullarla
sintez olunurlar [21-22]. Lakin buna baxmayaraq bu metodlarin oksariyyati
oldugca miirokkobdir vo bu da onlardan bioloji aktiv madds kimi istifado
olunmasina va yararli materiallar kimi digor elm saholorinds totbigine moh-
dudiyyotlor yaradir. Bunu nozoro alaraq katalitik olefinlosmo reaksiyasi osa-
sinda sintez edilmis dixlordiazadienin natrium-azidlo reaksiyasindan 2H-1,2,3-
triazollarin alinmasi iizvi sintez baximindan olduqca bdyiik shomiyyat kosb
edir (sxem 4). Beloliklo, gostorilon sxem {izro sado baslangic birlosmolordon
istifado edorok ovvolcodon nozordo tutulmus voziyyeotlordo ovozedicilor sax-
layan kifayst qador miirakkob quruluslu triazol molekulunun yigilmasi bag
vermisdir. Bu zaman eyni vaxtda 5 yeni kimyovi rabitonin yaranmasi miimkiin
olur vo ovvalki tocriibolorimiz gdstormisdir ki, biitiin bu reaksiyalari1 ardicil
olaraq araliq birlogsmolori ayirmadan bir kolbada aparmaq olar. Burada birinci
marhalade katalitik miqdarda istifado olunan CuCl heterotsikllosmays mane
olmur. Alinmis triazolun qurulusundaki 2 voziyyeotindoki ovozedici baslangic
hidrazinin, 5 vaziyyastindoki ovazedici isa aldehidin qurulusu ilo miisyyan edil-
diyindon, miixtolif aldehid vo fenilhidrazinlordon istifado etmoklo ¢oxlu sayda
bioloji aktiv 2H-1,2,3-triazol téromolorini sintez etmok olar.

a_ _a N, N, N3 CeHs

| 2NaNj | If/ \g
N N=N-CH -
N 65 —_N2—> N

~CeHs é6Hs

Sxem 4. 4-azido-2,5-difenil-2H-1,2,3-triazolun sintezi

Beloliklo, yeni katalitik olefinlosmo reaksiyasi osasinda sintez edilmis
dixlordiazadienlorin 2-ovazli- 1,2,3-triazola tandem olaraq c¢evrilmasi hoyata
kecirilmisdir vo bu rekasiya miixtolif triazol asasli bioloji aktiv birlogsmolorin
asanligla sintezins yol agir.



Tacriibi hissa

NMR 'H vo °C spektrlori Bruker Advance 400 (is tezliyi uygun olaraq
400.1 Mhs vo 100.6 Mhs) spektrometrindo CDCl; vo DMSO-d¢ da qeydo
alinmisdir. Daxili standart kimi SiMey istifado edilmisdir. NTX Silufol 16vha-
sindo UB-254 aparilmig, amolo golmis lokolorin aydin goriinmasi {igiin iso
tursulasdirilmis KMnO4 mohlulundan vo UB lampa siialarindan istifads edil-
misdir. Kolonka xromotoqrafiyast Merk firmasinin (63-200) silikogelinds apa-
rilmisdir.

Fenilhidrazonin sintezi:

Ugbogazli  yumrudibli kolbaya olava edilmis (2 mmol) fenilhidrazinin

lizorino etanol (20-50 ml) va sirks tursusu (1 ml) olave edilir. Kolba oks so-
yuducu damci qifi vo termometrlo birlogdirilir. Damci qifi vasitosilo 2,1 mmol
aldehid slavo olunur vo reaksiya qarisigi qarisdirilaraq qizdirilir. Temperatur
78 °C-ya catdiqda garisiq 5-10 doqige gaynadilir. Daha sonra reaksiya qarisigi
otaq temperaturuna qodor soyuduldugdan sonra onun iizerino 50 ml su alave
edilir. Intensiv qarisdirmaqla temperatur yenidon 60 °C-ya catdirilir vo qizdi-
rilma dayandirilir. Otaq temperaturuna qodor soyudulmus reaksiya qarigigt
filtrdon kegirilir. Lazim golorso mohsulun qaligi su ilo yuyulur. Alinmis hid-
razon otaq temperaturunda qurudulur (15-20 saat).
Spektr NMR 'H (DMSO; o, m.d.): 6,8-77 (m, Ar), 7,9 (s, 1H, =CH), 10,3 (s,
1H, NH), NMR 'C (DMSO; §, m.d.): 112,4 (2CH, Ar), 119,3 (CH, Ar), 1126,1
(2CH, Ar), 128,3 (2CH, Ar), 129,1 (2CH,Ar), 136,3 (CH, Ar), 136,9 (CH, Ar),
137,1 (C, Ar), 145,8 (C, Ar).

Dihalogendiazabutadienlorin sintezi:

Kolbaya ardigil olaraq 2 mmol baslangic hidrazon, {izorino 20 ml
DMSO, daha sonra (581 mgq; 2,5 mol/ekv) TMEDA, CuCl (6 mq; 3 mol %),
sonuncu olaraq polihalogenmetan (7-10 mol/ekv; 2,2-3q) oslavo edilir. Magnit
qarigdirict iga salinir. Reaksiyanin gedisi NTX ilo yoxlanilir. Adston reaksiya
1,5-3 saata basa catir. Reaksiya qarisig1 ayirict qifa kegirilir vo 50-60 ml su
olavo edilir. Metilen xlorid (3*15 ml) ilo ekstraksiya edildikdon sonra iizvi faza
(3*50 ml) su ilo yuyuludugdan sonra bir dofo do doymus NaCl (1*50 ml)
mohlulu ilo yuyulur. Na,SO4 (MgSOy ) ilo qurudulur, filtrdon kegirilir vo va-
kuumda rotor buxarlandirict ilo dixlormetan qovulur. Qaliq kalonka xromo-
tografiya iisulu ilo yenidon tomizlonir (eliient dixlormetan/ heksanin 1:1). NTX
ilo ayird edilmis osas reaksiya mohsulu olan fraksiyalar toplanaraq yenidon
rotorda buxarlandirilmig vo ¢ixim hesablanmigdir.

(E)-1-(2,2-dixlor-1-fenilvinil)-2-fenildiazen: (1). Benzaldehidin osas
kimi TMEDA istirakinda CCly ilo reaksiyasindan alinib. Cixim (77%) tiind-
qurmiz1 kristallar T.or. 51-53°C. Spektr NMR 'H (CDCl3; 6, m.d.): Spektr
NMR 'H (CDCly; &, m.d.): 7,21-7.78 (m, 10H, Ar), NMR "*C (CDCl; §,
m.d.): 134.2 (=CCl,), 145.8 (=C), 128,7 (CH, Ar), 128,8 (2CH, Ar), 129,7



(2CH, Ar), 130,3 (CH, Ar), 131,4 (2CH, Ar), 135.2 (C,Ar), 153.3 (C, Ar)

(E)-1-(2,2-dibrom-1-fenilvinil)-2-fenildiazen Benzaldehidin asas kimi
TMEDA istirakinda CBry ilo reaksiyasindan alinib. Cixim ( 82%) tiind-qirmiz1
kristallar T.or.-72-73°C Spektr NMR 'H (CDCls; 6, m.d.): 7,1-7.7 (m, 10H,
Ar), NMR "C (CDCl3; §, m.d.): 123 (=CBr,), 124 (=C), 128,2 (CH, Ar), 128.6
(2CH, Ar), 129,1 (2CH, Ar), 129,8 (CH, Ar), 130,6 (2CH, Ar), 135 (C,Ar), 153
(C, Ar)

(E)-1-((E)-2-brom-2-fliior-1-fenilvinil)-2-fenildiazen vo (E)-1-((Z)-
2-brom-2-fliior-1-fenilvinil)-2-fenildiazen. Benzaldehidin osas kimi TMEDA
istirakinda CFBr3 ilo reaksiyasindan E/Z izomer qarisigt soklindo alinmisdir.
Cixim (32%). Spektr NMR 'H (CDCls; §, m.d.) vo NMR "°C (CDCls; §, m.d.):
spektrlorindo E/Z izomerlor qarisiginin olmasi miisahido edilmisdir. Miivafiq
signallar odabiyyat moalumatlari ilo iist-iista dustir.

2,5-Difenil-4-azido-1,2,3-triazolun sintezi.

Baslangic dixlordiazabutadienin (2 mmol) DMSO-da (20ml) mohluluna
natrium azid (390mq; 3 mol.eq.) alava edilir. Azidi DMSO-ya birbasa deyil
giiclii garisdirmaqla yavas-yavas olavo etmok lazimdir. Reaksiya gedisi NTX
vasitasilo yoxlanilir. Birinci marholads diazobutadien bisazidinin izi miisahids
edilir, sonraki NTX yoxlamasinda triazolun omolo golmosini gdstoron iz mii-
sahido olunur. Reaksiyanin getmo miiddoti 2-3 saatdir. Reaksiya bitdikden
sonra reaksiya garisigl ayirict qifa kegirib iizorino su (50-60 ml) olavo edilir.
Dixlormetanla (3*15) ekstraksiya olunur. Uzvi faza su (3*50 ml) vo NaCl
doymus mohlulu (1*50 ml) ilo yuyulur. Na;SO, iizorindo qurudulur, nazik sili-
kagel tobaqosindon kegirilir vo rotor buxarlandiricida 50°C-don yiiksok tem-
peraturda qovulur.

4-Azido-2,5-difenil-2H-1,2,3-triazol. 1-(2,2-dixlor-1-fenilvinil)-2-fe-
nildiazenin NaNj3 —1l reaksiyasindan alinmisdir. Narinci madds. Cixim (71%).
T.or -107-109°C Spektr NMR 'H (CDCls; 6, m.d.): 7,2-7,6 (m, 5H, Ar), 8,0-8,2
(m, 5H, Ar), NMR 'C (CDCls; 8, m.d.): 118,1 (2 CH, Ar), 128,7 (2CH, Ar),
128,9 (C=N), 129,1 (C, Ar), 129,2 (CH, Ar), 129,4 (CH, Ar), 130,7 (2CH, Ar),
139,5 (C, Ar), 160,1 (C=N).
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CUHTE3 JUT AJIOTEHIUA3ZAIMEHOB HA OCHOBE PEAKIIUU
KATAJIMTUYECKOI'O OJIEOUHUPOBAHUA
BEH3WIUJEH-2-OEHWJITUJAPAZHHA

H.I'TUXAJIMEB, H.B.I'YPBAHOBA, H.LE.AXMEJIOBA, C.X.MYXTAPOBA,
I'T.CYJJEUMAHOBA, AAM.MAT'EPPAMOB, B.I . HEHAHJIEHKO

PE3IOME

CuHTe3npoBaH (GEeHWITHIPa30H OEH30MHOIO aIbJETHAa M HCCIEAOBaHBI PEaKIHM KaTa-
JMTUYECKOTO OJIe(MHUPOBAHUS MX C MONUTaJOreéHMETaHaMH. BBIIO yCTaHOBIIEHO, YTO NPH peak-
MU ¢ (PEHWITUIPA30HOM B OTIIMYME OT COOTBETCTBYIOLIMX N-HE3aMEIICHHBIX TH/Pa30HOB BMECTO
COOTBETCTBYIOIHX 2,2—TUTJIOTeHBUHIIOCH30JI0B CHHTE3UPYIOTCS AUTaJIoreH [1a3a0yTalieHbl.

Hecmotps Ha Hamuuue B SIMP-criekTpax NpoAyKTOB peakLuM LIUC- U TPAHC U30MEPOB
JUrajioreHina3adyTaJiueHoB, B KPUCTAJUIMYECKOM COCTOSHMM OBLIM IOJYYEeHBI MOHOKpHC-
TaJJIBl TOJIBKO TPaHC H30MepoB. Hammunme MeEXMOJEKYISPHBIX HEKOBAJICHTHBIX TaJIOTeH-
ramoreHoBeIx cB3eit (Cl...Cl) B kpucramimieckoil cTtpykrype Obuto mokazaHo metomoMm PCA.
OcCyIecTBIEHO MPEBPAIEHUE CUHTE3UPOBAHHBIX NUXJIOPAMA3aHEHOB B Ka4eCTBE TaHAEMa B
2-3aMerieHHbIi-1,2,3-Tpua3on U 3Ta peakuus AaeT BO3MOXKHOCTb CHHTE3UPOBATh Pa3IHMUHBIC
TpHra30JIcoiep KaIine OHOJIOTHYECKH aKTHBHBIE COSIMHEHNS.

KiaroueBble cioBa: peaknusa KaTaJUuTHYICCKOTO OHGq)HHHpOBaHHSI, (I)GHI/IJ'II‘I/I,Z[pa3OH,
Ara3ailu€H, HCKOBAJICHTHAas CBA3b, TPUA30J1

SYNTHESIS OF DIHALOGENDIAZADIENES, BASED ON CATALYTIC
OLEFINATION REACTION OF BENZYLIDENE-2-PHENYLHYDRAZINE

N.G.SHIKHALIYEV, N.V.GURBANOVA, NNE.AHMADOVA, SSHMUHTAROVA,
G.T.SULEYMANOVA, AM.MAHARRAMOYV, V.G.NENAYDENKO

SUMMARY

Benzaldehydephenylhydrazone was synthesized and catalytic olefination reactions with
polihalogenmethanes were investigated. It was found that at reaction with phenylhydrazone in
contrast to the corresponding N-unsubstituted hydrazones instead of corresponding 2,2-
dihalogenvinylbenzenes dihalogendiazabutadienes were synthesized.

Despite the presence in NMR spectra the reaction products of cis and trans isomers of
dihalogendiazabutadienes, only single crystals of trans isomers were obtained in the crystalline
state. The presence of non-covalent intermolecular halogen-halogen bonds (CI ... Cl) in the
crystal structure was proved by X-ray method. Conversion of synthesized dichlordiazadienes as
tandem into 2-substituted-1,2,3-triazole was carried out and this reaction made it possible to
synthesize various biologically active triazole containing compounds.

Key words: catalytic olefination reaction, phenylhydrazone, diazadiene, non-covalent
bond, triazole

Redaksiyaya daxil oldu: 12.10.2016-ct il
Capa imzalandi: 02.12.2016-ct il
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ICMOLI SUDA DOMIRIN(II) YENI SPEKTROFOTOMETRIK
TOYINI METODIKASI
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Domirin(IIl) hidrofob aminlor — 1,10-fenantrolin va a,0'-dipiridil istirakinda 5((4-okso-
pentan-2-iliden)amino)benzol-1,3-disulfotursu ilo kompleks amala gatirmasi spektrofotometrik
metodla tadqiq edilmisdir. Hidrofob aminlar istirakinda torkibindaki komponentlor nisbati
1:2:2 olan Fe(lll)-R-Fen va Fe(Ill)-R-Dip miixtalifliqandli komplekslori amala galir ki, bunun
da naticasinda udma spektrinda batoxrom siiriisma va hiperxrom effekt, eloco do maksimum
¢ciximin daha turs miihito dogru siirtismasi miisahida olunur. Fe(Ill) eyni- vo miixtalifligandli
komplekslarinin optimal amala galma soraiti miiayyon edilmis, torkibi va davamliliq sabitlori
tayin edilmis va asas spektrofotometrik xarakteristikalar: hesablanmisdir. Damirin Fe(Ill)-R-
Fen miixtolifliqandli kompleksi saoklinda yiiksak seciciliya malik yeni spektrofotometrik tayini
metodikast iglonilib hazirlanmis va i¢moali suda onun mikromigdarmin tayini iigiin tatbiq
edilmisdir.

Acar sozlar: domir(II), 5((4-oksopentan-2-iliden)amino)benzol-1,3-disulfotursu, miix-
tolifligandli kompleks, 1,10-fenantrolin, igmoli su

Tobii, doniz vo y1gint1 sularinda digor agir metallar kimi domirin toyini
liclin do asason atom-absorbsion analiz metodundan istifads edilir [1, 2]. Bu-
nunla yanas1 tobii vo tullant1 su niimunolorindo domirin migdarinin toyini {i¢iin
bir sira fotometrik vo ekstraksiyali-fotometrik metodikalar toklif edilmisdir [3
- 5]. Bu metodikalarla domirin toyini zamani oksor hallarda onun vo toyinata
mane olan konar komponentlorin avvalcadan ayrilmasi tolob olunur ki, bu da
toyinatin lazimi siiratlo vo segisi olaraq yerino yetirilmosino imkan vermir.

Toqdim olunan igdo domirin(IIl) hidrofob aminlor — 1,10-fenantrolin vo
a,0'-dipiridil istirakinda asetilaseton osasinda sintez edilmis iizvi reaktiv -
5((4-oksopentan-2-iliden)amino)benzol-1,3-disulfotursu ilo kompleks omolo
gotirmosi  spektrofotometrik metodla todqiq edilmis vo igmoli suda onun
mikromiqdarinin toyini ii¢iin yeni metodika islonilib hazirlanmigdir.

Tacriibi hissa
Reaktivlor va mahlullar. Domirin(II) 1,0-10'M qatiligh standart mah-
lulu domir metalinin hesablanmis niimuno ¢okisindon molum metodika ilo
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hazirlanmisdir [6]. Isdo istifado edilmis 5,0-10° M qatiliglt isci mohlul isti-
fadodon avval standart mahluldan distille suyu ilo durulasdirilmaqla hazirlan-
misdir.

Tadqgiqat zaman1 5((4-oksopentan-2-iliden)amino)benzol-1,3-disulfotur-
su (R) vo hidrofob aminlor - 1,10-fenantrolin (Fen) vo a,a'-dipiridilin (Dip)
1,0:10% M qatiligh mohlullarindan istifado edilmisdir. Reaktiv vo hidrofob
aminlorin is¢i mohlullart onlarin hesablanmis niimuno ¢okilorinin miivafiq
olaraq su-etanol qarisiginda (3:1) vo etanolda holl edilmasi ilo hazirlanmisdir.
Lazimi tursuluqlu miihit yaratmagq {i¢iin asetat-ammonyak bufer mohlullarindan
(pH 3-11) vo HCI fiksanalindan (pH 0-2) istifado edilmisdir. Isdo istifado
edilmis biitiin reaktivlor “k.t” vo ya “a.ii.t.” tosnifatli olmusdur.

Cihazlar. Analiz olunan mohlullarin UB vo goriinan oblastlarda optiki
sixliglar1 “Perkin Elmer” firmasinin istehsali olan kompiiterlo tochiz edilmis
“Lambda-40 spektrofotometrinde vo KFK-2 fotoelektrokalorimetrinde €=1,0
sm qalinlhigh kiivetlordon istifado edilmoklo 6l¢iilmiisdiir. Mohlullarin tursulu-
guna sliso elektrodlu pH-121 ph-metrindon istifads etmaklo nozarot edilmisgdir.

Metodika. Hocmi 25 ml olan 6lgii kolbalarina son qatiliglar1 0,224-
4,480 mkqg/ml olmagq sortilo miixtolif miqdar domir(Ill) duzu mohlulu tokiilorok
tizorino 1,5 ml 1,0‘10'2 M qatilight reaktiv mohlulu vo 1,25 ml 1,0‘10'2 M
qatilight 1,10-fenantrolin (a,a'-dipiridil) mohlulu olave edilmis vo pH=3,0
tursuluglu bufer mohlulla cizgiyo qodor durulasdirilmisdir. Analoji qayda ilo
“kor tocriiba” [R + Fen (Dip)] mohlulu hazirlanmigdir. Hazirlanmis mohlullarin
optiki sixliglar1 A=440 nm dalga uzunlugunda “kor tocriiba” fonunda €=1,0 sm
qalinhigh kiivetdo KFK-2 fotoelektrokalorimetrinds 6l¢lilmiisdiir.

Naticalar vo onalrin miizakirasi

Fe(lll)-in 5((4-oksopentan-2-iliden)amino)benzol-1,3-disulfo-tursu ila
kompleks amala gatirmasinin tadqiqi. Domir(Ill) reaktivlo qarsiliql tesirds
olaraq intensiv rongli kompleks birlosmo omolo gotirir. Reaktiv vo onun
domirlo(III) komplekslorinin udma spektrlori sokil 1-do verilmisdir. Sokildon
gorlindiiyli kimi, reaktiv A=397 nm dalga uzunlugunda (1-ci oyri) maksimum
is1q udmaya malik oldugu halda onun Fe(Ill)-lo eyniligandli kompleksinin
maksimum is1q udmasi A=428 nm dalga uzunluguna (2-ci ayri) tosadiif edir.
Kompleks omalo golmoyo miihitin tursulugunun tosirinin dyronilmasi Fe(III)-R
kompleksinin turs miihitdo (pH 0-7,0) omolo goldiyini gostormisdir (sokil 2).
Kompleksin maksimum ¢iximi1 pH=3,8-4,2 tursuluqlu asetat-ammonyak buferi
miihitino tosadiif edir (1-ci oyri). Reaktiv vo kompleksin rongi miihitin tursu-
lugundan asili olaraq doyisdiyi {i¢iin kompleksin spektri hom da reaktiv fo-
nunda todqiq edilmis vo A=440 nm dalga uzunlugunda maksimum is1iq udmaya
malik oldugu miioyyon edilmisdir. Kompleksin ¢iximi reaktivin 7,0-10% M
gatiliginda maksimum olur vo onun optiki sixliginin qiymati reaktivin 3,5-8,0
dofoa artiq molyar qatiliginda sabit qalir.
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Sok. 1. Domirin(IIT) 5((4-oksopentan-2-iliden)amino)benzol-1,3-
disulfotursu ilo komplekslarinin pH,y tursuluglu miihitds udma
spektrlori
1.R, 2.Bi(IlT)-R, 3.Bi(III)-R-Fen, 4.Bi(III)-R-Dip
Cgi=2,0-10"*M, Cg=6,0-10"*M, Cren(pip=5,0-10"*M,

Lambda-40, £=1,0 sm

Hidrofob aminlarin kompleks amala galmaya tasiri. Fe(Ill)-in reaktivlo
kompleks amolo gotirmasine hidrofob aminlor - 1,10-fenantrolin vo a,o'-dipi-
ridilin tosirini dyronmok moqsadilo udma spektrlori miixtolif tursuluqlu mii-
hitdo vo genis dalga uzunlugu intervalinda todqiq edilmisdir. Miioyyon edil-
R-Dip miixtalifligandli komplekslori amalo golir ki, onun da hesabina Fe(III)-R
eyniligandli kompleksin udma spektri ilo miiqayisade batoxrom siiriismo vo
hiperxrom effekt miisahido olunur. Sokil 1-don goriindiiyii kimi, Fe(IIl)-R-Fen
va Fe(Ill)-R-Dip komplekslorinin maksimum igiq udmasi miivafiq olaraq 438
vo 434 nm dalga uzunluguna (3-cii vo 4-cii oyrilor) tosadiif edir. Fe(IIl)-R
eyniligandli kompleksi kimi miixtalifligandli komplekslor do turs miihitde
(pH=0-7,0) omolo golir (sokil 2) vo miixtalifligandli komplekslorin omoalo
golmosi ilo maksimum ¢iximin daha turs miihito dogru siirlismosi miisahido
olunur. Fe(Il)-R-Fen vo Fe(Ill)-R-Dip komplekslorinin hor ikisi pH=3,0-3,4
tursuluglu asetat-ammonyak buferi miihitindo maksimum ¢ixima malik olur (2-
ci vo 3-cii ayrilor). Reaktiv vo komplekslorin ronginin miihitin pH-indan asil
olaraq doyisdiyini nazare alaraq miixtalifligandli komplekslorin udma spektr-
lori do “kor tocriiba” [R + Fen (Dip)] fonunda todqiq edilmis vo Fe(III)-R eyni-
ligandl1 kompleksi kimi onlarin da A=440 nm dalga uzunlugunda maksimum
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151q udmaya malik oldugu miioyyon edilmisdir. Kompleks omolo golmoyos kom-
ponentlorin qatiliginin tasirinin dyranilmasi har iki miixtalifligandli kompleksin
omolo golmosi {igiin 6,0-1 0™* M reaktiv va 5,01 0* M hidrofob amin mahlulunun
talob olundugunu gostormisdir. Miixtalifligandli komplekslorin optiki sixlig-
larmin qiymoti reaktinin 3,0-10,0 vo hidrofob aminlorin 2,5-8,0 dofo artiq
molyar qatiliginda sabit qalir.

A
1,01
0,81 3
0,6-
0.4 !

0,2

T T T T T I I
1 2 3 4 5 6 7 pH
Sak. 2. Domirin(III) 5((4-oksopentan-2-iliden)amino)benzol-1,3-

disulfotursu ilo komplekslarinin “kor tocriiba” fonunda isiq
udmasinin pH-dan asililig1
1.Bi(II)-R, 2.Bi(IlT)-R-Fen, 3.Bi(II)-R-Dip
Cgi=2,0-10"*M, Cg=6,0-10"*M, Cren(pip=5,0-10*M,
KFK-2, £=1,0 sm

Vaxt va temperaturun tasiri. Kompleks omolo golmoyo vaxt vo tem-
peraturun tosirinin dyronilmasi domirin(Ill) todqiq edilmis eyni- vo miixtolif-
ligandl1 komplekslorinin komponentlori mohlullarinin qarigdirilmas: zamani
dorhal omolo goldiyini vo mohlulda 6z davamliliglarina goro forqlondiyini gos-
tormisdir. Fe(Il[)-R kompleksi mohlulda 2 saat orzindo ve 60°C temperatura
godor qizdirildigda davamli oldugu halda, Fe(IlI)-R-Fen vo Fe(IIl)-R-Dip
miixtolifligandli komplekslori bir giin orzindo vo 80°C temperatura qoder
qizdirildigda optiki sixliglarinin qiymatini doyismir.

Kompleksin tarkibi va davamliliq sabiti. Domirin(II) eyni- vo miix-
tolifligandli  komplekslorinin torkibindoki komponentlor nisboti Starik-Bar-
banelin nisbi ¢ixim, tarazligin siirlismasi vo izomolyar seriyalar metodlart ilo
toyin edilmisdir [7]. Hor lic metodla toyinatin naticalori Fe(Ill)-R kompleksinin
torkibindo komponentlor nisbatinin 1:2, Fe(Ill)-R-Fen vo Fe(IlI)-R-Dip komp-
lekslorinin torkibindo iso 1:2:2 oldugunu gostormisdir (cadvel 1). Eyni- vo
miixtalifligandli komplekslorin amalo golmasi zamani ayrilan H' ionlarinin say1
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Astaxov metodu ilo toyin edilmis vo onlarin torkibindoki komponentlor nisbo-
tino dair naticolor tosdiq edilmisdir [8].

Cadval 1
Domirin(III) 5((4-oksopentan-2-iliden)amino)benzol-1,3-disulfotursu ilo
komplekslorinin kimyovi-analitik xarakteristikalari

Kom- pHopt Amax, | AX &10° Torkibin- lgp Ber qanununa
pleks nm doki kom- tabecilik
ponentlor intervali,
nisboti mkqg/ml
Fe-R 3,8-42 | 428 | 31 1,80+0,04 1:2 9,8140,13 0,448-3,584
Fe-R-Fen | 3,0-3,4 | 438 | 41 | 5,00+0,11 1:2:2 17,28+0,23 0,224-4,480
Fe-R-Dip | 3,0-3,4 | 434 | 37 | 4,80+0,10 1:2:2 16,94+0,20 0,268-4,480

Oyrilorin  kosismosi metodu ilo Fe(Ill)-R eyniligandli kompleksinin
torkibi vo davamliliq sabiti toyin edilmigdir. Toyinatin naticalari eyniligandli
kompleksin torkibindo Fe(IIl):R komponentlor nisbotinin 1:2 oldugunu vo
yiiksok davamliliga malik oldugunu gdstormisdir: 1gf=9,8140,13 (cadval 1).
Torkibindoki komponentlor nisboti nozoro alinmagla miixtolifligandli kom-
plekslarin davamliliq sabitlori hesablanmig va onlarin eyniligandli kompleksla
miiqayisodo daha yiiksok davamliliga malik oldugu miioyyon edilmisdir:
lgB(Fe-R-Fen)=17,28+0,23; 1gB(Fe-R-Dip)=16,94+0,2.

Ber qanununa tabecilik. Domirin Fe(III)-R, Fe(IlI)-R-Fen vo Fe(III)-R-
Dip komplekslari soklinda tayini zamani1 Ber qanununa tabegilik uygun olaraq
onun 0,448-3,584; 0,224-4,480 vo 2,68-4,480 mkqg/ml qatilig1 intervalinda
Odanilir. ©On kig¢ik kvadratlar metodundan istifade etmoklo qurulmus deraceli
grafiklorin tonliklori (A=a-C+b) tortib edilmisdir [9] .

Fe(III)-R A=(0,080+0,002)C+(1,43+0,08)-10™
Fe(I11)-R-Fen A=(0,223+0,005)C-(6,20+0,27)-10™*
Fe(IID)-R-Dip A=(0,214+0,008)C+(8,75+0,31)-10™*

Maksimum is1q udmaya uygun dalga uzunlugunda (A.,) Fe(II)-R,
Fe(II)-R-Fen vo Fe(Ill)-R-Dip komplekslorinin molyar udma omsali miivafiq
olaraq (1,80+0,04)-10°, (5,00+0,11)-10° vo (4,80+0,10)-10°-0 borabordir.

Koanar ionlarin tasiri. Domirin(I1I) 5((4-oksopentan-2-iliden)amino)ben-
zol-1,3-disulfotursu ilo amalo gatirdiyi eyni- vo miixtalifliqgandli komplekslari
soklindo spektrofotometrik toyini metodikalarini islomok moqgsodilo Ber
qanununa tabegiliklo yanasi, toyinata konar ion vo pardslayici maddslarin te-
siri Oyronilmisdir. Todqgigatin naticolori 1,10-fenantrolin vo a,a'-dipiridil isti-
rakinda miixtalifligandli komplekslorin amolo golmasi hesabina toyinatin se-
ciciliyinin koskin artdigini gdstormisdir. Domirin Fe(IIl)-R-Fen miixtolifli-
gandli kompleksi soklindo toyini metodikasi daha yiiksok seciciliklo xarak-
terizo olunur. Toyinata golovi, golovi-torpaq vo nadir torpaq elementlorinin
5000; Zn(1I), Cd(II), Co(Il), Pb(I), Ni(1l), Mn(II), Mg(Il), Cr(Ill), Ga(Ill),
Jn(II1), Th(IV), U(VI) ionlarmin 1500; Cu(II), Sn(II), Bi(III), AI(III), Sb(III),
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Zr(IV), Hf(IV), F, HPO,* ionlarinin 1000; Ti(IV), V(V), Nb(IV), Ta(IV) ion-
larinin 400; Mo(VI) vo W(VI) ionlarinin iso 200 dofs artiq migdari mane
olmur.

Domirin Fe(IIT)-R-Fen kompleksi soklinds toyini metodikast igmali suda
onun mikromiqdarinin spektrofotometrik toyini tigiin totbiq edilmisdir.

I¢moali suda damirin tayini. I¢gmoli su niimunosi bir sutka orzindo
saxlanilaraq durulasdirildigdan sonra ondan 1,0 litr gotiiriilorok 5,0 ml nitrat
tursusu (1:1) ilo tursulasdirilmis vo 70-80 ml-o godor buxarlandirilmisdir.
Bundan sonra alinmis su niimunosi filtr kagizi ilo siiziilmiis vo filtrat 100 ml-
lik 6l¢ii kolbasina kegirilorak distills suyu ils cizgiys qader durulasdirilmisdir.
Bu su niimunssindon miixtalif alikvot hissolor (2,5-10,0 ml) gétiiriilorok 25
ml-lik Ol¢li kolbasina kegirilmis vo iizorino metodika yazilmis miqdarda
reaktiv vo 1,10-fenantrolin olavo edilorok domirin miqdari toyin edilmisdir.
Toyinatin naticolori atom-absorbsion analiz (AAS) metodu ilo toyinatin
noticalori ilo miiqayiso edilmisdir (codval 2).

Codval 2
I¢moli suda domirin miqdarinin tayini (n=5, P=0,95)
Alikvot Tapilmisdir Fe, mq/1 St
hissa, ml R-+Fen AAS R-+Fen AAS
2,5 0,1351+0,0062 0,1352+0,0072 0,040 0,046
5,0 0,1347+0,0061 0,1350+0,0070 0,039 0,045
7,5 0,1348+0,0053 0,1346+0,0062 0,034 0,040
10,0 0,1352+0,0048 0,1349+0,0056 0,031 0,036
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HOBASI METOJUKA CIIEKTPO®OTOMETPUUYECKOI'O ONPEJIEJIEHUS
JKEJIE3A(IIT) B MUTHEBOI BOJIE

A.JO.ABUEBA, P.A AJINEBA, X./I.HATUEB, A.K. BABAEB
PE3IOME

CriekTpo(pOTOMETPHIECKIM METOJIOM HCCIIEOBAHO KOMIUIEKCOOOpa3oBaHHE JKelre-
3a(Ill) ¢ 5((4-okcomeHTaH-2-WINACH)aMHHO)0eH301-1,3-TUCYTb(QOKUCIOTON B MPHUCYTCTBUI
runpopoOHEIXx amMuHOB — 1,10-eHanTpONMMHA W O,0'-TUNHPHAMIA. B mpHCYTCTBUH THA-
podoOHBIX aMHHOB 00pa3yroTcs pasnonuranaaeie koMmiuiekebl Fe(IlI)-R-®en u Fe(IlI)-R-/Iumn
C COOTHOLICHHWEM KOMNOHEHTOB 1:2:2, mpu »ToM HaOmojaercs OaTOXPOMHBIA CIBUT |
THIIEPXPOMHBIH 3((GEKT B CHEKTPE MOTJIOIEHHUS, a TAKIKE MaKCUMaJbHBIH BBIXOJ| CIBUTACTCS
B OoJiee KUCITYIO cpeny. Y CTaHOBJICHBI ONTHMAaJIbHbIE YCIOBUS 00pa30BaHUsl, ONPEIEICHbI HX
COCTaB M KOHCTaHTBHl YCTOHYMBOCTH, BBIYMCJICHBI OCHOBHBIE CHEKTPO(OTOMETPHYECKHUE
XapaKTepUCTHKH OJHOPOTHO- M paszHomuraHaHeix KomruiekcoB Fe(IIl). Pazpaborana HoBas
BBICOKOCEJIEKTUBHAS METOJMKA CIIEKTPO()OTOMETPHUUECKOTO OIpeeeHus JKene3a B BHUIE
pasHonuragaHoro komiviekca Fe(Ill)-R-®den u mpumeHeHa [iisl ONpeneseHUs] €ro MUK-
POKOJIMYECTB B ITUTHEBON BOJIE.

KimoueBbie caoBa: xene3o(Ill), 5((4-oxcomeHTaH-2-WIHJIEH)aMH-HO)0eH30I-1,3-11
Cynb(OKHCIIOTa, Pa3HOJIUTaHJHbIH KOMIUTeKC, 1,10-peHanTponuH, muTheBas Boja

THE NEW METHOD OF SPECTROPHOTOMETRICAL DETERMINATION
OF IRONII) IN DRINKING WATER

A.Y.ABIYEVA, R.A.ALIYEVA, Kh.J.NAGIYEV, A.G.BABAYEV
SUMMARY

The paper studies complexformation of Iron(II) with 5((4-oxopenthane-2-iliden)ami-
no)benzyl-1,2-disulfoacid in presence of hydrophobic amines — 1,10-phenantroline and a,o'-
dipyridyl by a spectrophotometrical method. In the presence of hydrophobic amines mixed
ligand Fe(IIT)-R-Fen and Fe(III)-R-Dip complexes with 1:2:2 stoichiometry are formed. At the
same time, the batochromic shift and hyperchromic effect in the absorbance spectra are
observed and the maximum yield moves to a more acidic environment. The optimal
conditions of formation have been found and their composition and stability constants have
been determined. The main spectrophotometrical characteristics of homo- and mixed ligand
complexes of Fe(Ill) have been calculated. A new highly selective method of spectropho-
tometrical determination of Iron in a Fe(IIl)-R-Fen mixed ligand form has been established
and applied for its determination in drinking water.

Key words: Iron(Ill), 5((4-oxopenthane-2-iliden)amino)benzyl-1,2-disulfoacid, mixed
ligand complex, 1,10-phenantroline, drinking water
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Diferensial termiki (DTA), rentgenfaza (RFA), mikroqurulus analizlori (MQA) va
mikrobarkliyin 6l¢iilmasi metodlari ila CoSe-InSe-sistemi tadqiq edilmis va onun faza diagrami
qurulmugdur. Sistemin faza diaqrami monotektikali evtektik tiplidir. Monotektik proses 920°C-
da bas verir, maye fazada tabagalagma 76 mol% InSe-na qador davam edir. Evtektika 550°C-da
va 90 mol% InSe torkibda kristallasir. Sistemda baslangic komponentlor asasinda hall olma
miisahida edilmir va araliq faza amala galmir.

Acar sozlar: fiziki-kimyovi analiz, sistem, tobagalogmo

Indiumun xalkogenidlori, o ciimlodon InSe texnikanin miixtolif saholo-
rinda: pyezoelektronikada, radioaktiv stialanma dedektorlarinda, giinos batare-
yalarinin hazirlanmasinda, homg¢inin bir sira yarimkegirici birlogmolorin
asgarlanmasinda istifado edilir. InSe-don hazirlanmis nanodlciilii toboqovari
dedektorlar vasitosilo havanin namliyini 6l¢mak miimkiindiir.

Indium monoselenidin elekrofiziki xassolori In,Ses; birlosmosindon forqli
olaraq asqarlara, xiisuson keid elementlorinin tosirino qarsi hossasdir. Onlarin
vasitasilo InSe-din elektrofiziki xassolorini doyisdirmok olar. Digor torofdon,
miasir materialgiinasligin asas masalalorindon biri verilmis xassali yarimkegi-
rici birlogsmoalorin istigamotli sintezi problemidir. Bu problemin halli {iciin
miivafiq faza diaqramlarinda tarazliq sortlorinin malum olmasi vacib gortlordon
biridir. Malumdur ki, 3d-ke¢id elementorinin, xiisuson domir ailasi elementlori-
nin III qrup xalkogenidloring tasiri gismen Oyronilmisdir vo miioyyan edil-
migdir ki, Me-In-Se (Me-Fe, Co, Ni) sistemlorindo askar edilon yeni fazalarin
va bark mohlullarin elektrofiziki vo maqnit xassaloring 3d- elementlorinin tasiri
yiiksokdir.

Co-In-Se ticlii sistemindon yalniz In,Se; — CoSe kasiyi lizro faza taraziligi
todqiq edilmis vo bu kosiyin hal diagrami qurulmusdur [1]. Malum olmusdur
ki, bu sistemdo In,Ses osasinda otaq temperaturunda praktiki olaraq hollolma
yoxdur vo genis qatiliq intervalinda (9-92 mol %) tabagolosms mdvcuddur.
Tabagalosma 1000°C -do monotektik reaksiya ilo bas verir. Bu ii¢lii sistemin
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digor qatiliq saholori todqiq edimomisdir. Bu isdo CoSe-InSe kosiyi iizro
tarazliq proseslori dyronilmis va ilk dofs kasiyin faza diaqrami verilmisdir.

Tadgiqgat iiclin nlimunolor vakuum soraitindo (~0.1 Pa) xiisusi tomizliyo
malik elementlordon (indium-In000 markali, kobalt-karbonil markali vo OSC
17-3 markal1 selendon) istifado edilmisdir. Sintez prosesi elementlorin 1100°C
temperaturda birgo oridilmesi yolu ilo aparilmis vo 6 saat davam etmisdir.
Sonra niimunslor todricon soyudulmus vo 50 saat arzindo 500°C -do termiki
tarazliga gotirilmisdir. Hazirlanmig orintilor fiziki-kimyovi analiz metodlart:
diferensial-termiki (DTA), rentgen faza (RFA), mikroqurulus (MQA) analizlori
vo mikrobarkliyin Olgiilmasi metodlar1 ilo todqiq edilmisdir. Niimunalarin
termoqramlar1 xromel-aliimel termociitiiniin kdmaoyilo iki koordinantli poten-
siometrdo ¢okilmigdir. Narin azilmis tozlarin rentgenoqramlart DRON-2 ciha-
zinda CuK, monoxromatik siialarinin kdmoyilo ¢okilmisdir. Mikroqurulus
analizi vo fazalarin mikrobaorkliyinin qiymatlondirilmasi PMT-3 markali mik-
roborklik 6lgon cihazla aparilmigdir.

Sistemin baglangic komponentlorinden biri olan InSe qadagan olunmus
zolagmin eni AE,=1,2 eV olan yarimkeciricidir [2], CoSe iso metallik keciri-
ciliys malikdir. Hor iki birlosmonin omolo golmo xarakteri, fiziki-kimyovi xas-
solori hagqinda odobiyyat molumatlari bir monal1 deyil vo bir-birindon miioy-
yan qadar forglidir. Ona goro asagida bu birlosmolor haqqinda bazi miibahisali
masaloalorin analizi aparilmisdir.

In-Se sisteminin DTA, RFA vo MQA naticalorino asason qurulmus ilk faza

diagraminin [3] bir hissasi sokil 1a-da verilmisdir.
t°C t°C

900 29" 900 | 885°
2 ( 3 N Y b
S E s 25 |2
4 = % =0 R
700 4 o 5 & 700 N v
- = 3 45 52630
4 — >‘_ 4 - \
RN - | 38275500
500 1 520° 540° 5001 5200 32 s
| | [}
1 In,Se + c};{; 1 Loin.g __E'
| || Li+In,Se | InSe < | rHNeSes &
300 oy 3004 =
155° ] "
a a
1001 & 1001 2
a) = =
3 3
In : . . In : : ;
20 30 40 50 InsSes 20 30 40 50 In,Se;
mol% ; mol%

Sok. 1. In-Se sisteminin 60 mol% Se torkibo kimi hal diaqrami: a-[3], b-[4].

Burada dord birlogsmonin: In,Ses , InSe, InsSeg vo InSe mdveud oldugu
gostarilir vo onlardan birinci iki birlogmonin miivafiq olaraq 900 vo 660°C-do
konqgruyent, sonraki iki birlogsmonin isa 660 va 540°C-ds inkonqruyent oridiyi
geyd edilir. Indiumla zongin olan gatiliq sahosindo maye fazada tobagolomo
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miisahido olunmusdur. [4,5 vo s.] islordo bu diagramin diizliiyii tosdiq edilir vo
moveud fazalarin fiziki-kimyovi vo kristallokimyavi xassolori hartorafli
miioyyonlosdirilir [6].

Yapon alimi H.Okamotonun tokrar Oyrondiyi In-Se sisteminin faza
diagrami (sokil 1b) bir qodor forglidir [7,8]. Bu variantda da dord birlogsmonin
omolo goldiyi geyd edilir. Lakin onlarin omolo golmo xarakteri, kristallagma
temperaturlar1 vo torkiblori forqli gostorilir. Mosalon, toklif edilon faza diaqra-
minda In,Ses birlosmasinin 900°C-ds yox, 885C-do distektik reaksiya ilo digor
ti¢ birlomonin: IngSe;, InSe vo InsSes-nin miivafiq olaraq 630, 600, 550°C-do
peritektik reaksiya ilo omolo goldiklori qeyd edilmisdir. H.Okamoto In-Se
sistemi iizorindo todqigatt davam etdirmis vo sistemdo IngSe; birlosmosinin
deyil In;Seg birlogsmosinin [9] vo IngSe;; torkibli daha bir araliq fazanin omolo
goldiyini gostorir. Lakin bir sira odobiyyat molumatlarinda InSe birlogmosi
osason kongruyent oriyan vo stexiometrik birlosmo kimi giymatlondirilmisdir
[mas.10-13].

[14] isindo In-Se sisteminin termodinamikasi vo faza diaqramlar1 haqqida
molumatlar miiqaisali gokildo analiz edilmis vo araliq faza kimi InsSes, InSe,
IngSe7, IngSe; 1, InsSe; vo InySes (a, B, y u 6 polimorf formalari) birlosmalorinin
movcudlugu nozors alinmigdir.

[15]-da In-Se sistemindo faza tarazlig1 diferensial-termiki analiz metodu
ilo otrafli tadqiq edilmis vo tocriibi tosdiq edilmisdir ki, InSe ilkin kristallar
In; 04Sepos (vo ya InSepop3) torkibli orintidon bircins kristallagir. Basqa bir
arasdirmada In-Se sistemindo olan birlomolordo energetik zona qurulusu vo
kimyavi olaqonin xiisusiyyalori tadqiq edilmis vo movcud birlomalor (InSe,
In,Ses, Ing xSe; vo IngSe; ) arasinda topoloji oxsarliq askar edilmisdir. InSe
layli qurulusa malikdir vo laylar arasinda Van-der-Vaals qiivvalari faaliyyat
gostarir. Ing 4Ses birlosmasinin qurulusu InSe-nin qurulusuna bonzayir,lakin
laylar bir-biri ilo Se atomlari ilo tikilmis olur.Bu isdo InSe birlogmasinin ii¢
polimorf formasinin energetik xiisusiyyatlori arasdirilmisdir [16].

InSe-nin omolo golmo xarakterinin miibahissli olmasinin saboblorindon biri
onun layli qurulusa malik olmasi vo laylarin miixtalif istigamotdo kristallas-
mast ilo olagodardir. Ona goro do cilalanmis InSe sothinin mikroqurulus analizi
zamani onun birfazali kimi qiymaotlondirilmasi ¢atin olur. Mikrobarkliyi ¢ox az
olan bu birlogsmonin keyfiyystli slifini hazirlamaq miisyyon texniki ¢atinliklo
baglhdir. Digor torofdon mikrorentgenoqrafik analiz gdstorir ki, onun stexio-
metriyaya miivafiq torkibindo miisahido edilon miixtolif rong calarlar1 eyni bir
fazadan ibarotdir. Eyni bir fazanin miixtolif rong calarlarinda miisahido
edilmosi maye fazadan kristallagarkon laylarin istigamotinin forqli formalag-
mas1 ilo olagodar ola bilor. Maye fazadan yiiksok siirotlo kristalladirdigda
stexiometriyadan konara ¢ixma hallar istisna edilmir [10].

Bu isdo InSe agiq maksimumla ariyon birlosmo kimi qobul edilmisdir. O,
kifayat qodar termodinamik davamli birlosmadir, standart amologolms istiliyi
AH9g 15=-117,988+12,552 kCoul /mol-a borabordir [17].
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Sistemin digor komponenti CoSe birlosmosi tobiotdo freboldit minerali
soklindo rast golinir. Standart omologalma istiliyi AH9s15=-79,077 kCoul /
mol-a borabordir [17]. Moahluldan ¢okdiirtilmiis CoSe heksaqonal sinqoniyada
kristallagan sar1 rongli maddadir [18]. Sorgu odobiyyatinda [6] CoSe-nin
1055°C -do agiq maksimumla omolo golon birtorofli hollolma sahasino malik
faza oldugu gostorilir. Onun homogen sahosi otaq temperaturunda 50,4-57,8 at
% Se qatiliq intervalin1 ohato edir. y sahasindo CoSe NiAs tipli heksaqonal
qurulusdan todricon monoklinik qurulusa kecir [19]. Selen atmosferindo ter-
miki emal edilmoklo CoSe birlogsmasindo defekt qurulusu todqiq edilmis, y bork
mohlul sahasi miioyyon edilmomis vo bu sahads {i¢ individual qurulusa malik
fazalarin: CoSe;g3, CoSe;i3 vo CoSejzp oldugu miioyyonlosdirilmisdir.
CoSe; 03 NiAs tipindo heksaqonal sinqoniyada, CoSe; ;3 Fe;Seg tipindo vo
CoSe; 30 Fes;Ses tipindo monoklinik qurulusda kristallagir. Olgmolor hor ii¢
fazanin metallik kegiriciliya vo zaif para maqgnetizma malik olduqlarin1 gostorir
[19].

Basqa bir sorgu adobiyyatinda [20] toplanan molumatlara osaslanaraq vy
bork mohlul sahosi daxilindo ~ 53,5+ 55.5 gatiliq intervalinda forqli fazanin
omola goldiyi vo v <> a kecidinin 540°C-do bas verdiyi gostorilmisdir.

CoSe birlosmosindo polimorf kegidlorin olub-olmamasi bir ¢ox todqigatgi-
larin diggotini calb etmisdir. Masolon, [21] isinin mislliflori 50 at % Co + 50 at
% Se torkibinin termoqramina asason polimorf kecidin 507°C -do bas ver-
diyini gosterirlor. Eyni zamanda bu torkibin termoqraminda 910°C -ds termiki
effekt misahido edilir. Kifayat qodor yiiksok hossasliga malik xromel-aliimel
termociitiiniin komoyilo ¢okilmis termoqramda hor iki keg¢idin donor xarakterli
termiki effektlori aydin goriiniir. Lakin [22] isindo stexiometrik torkibli kobalt
monoselenidin termoqraminda yalniz onun orime temperaturuna (1055°C) aid
bir termiki effektin oldugu qeyd edilir. Sonuncu isdo CoSe birlogsmasi yiiksok
tomizlikli kobalt karbonilin termiki par¢alanmasindan alinan kobalt tozundan
sintez edilmigdir. Goriiniir diger muslliflorin istifads etdiklori “elektrolitik ko-
balt” o godar ds tomiz olmur. Digar torafdon 50- 60 at% Se qatiliq intervalinda
kristal qurulusu forgli olan ii¢ miixtolif fazanin varligi [19] CoSe-nin tempe-
ratura goro polimorf keg¢idinin olmasi anlamina golmir. Onlar torkib vo kristal
qurulusuna gore forglonen ayri-ayri individual fazalar kimi qiymotlondiril-
molidir.

Belolikla, “karbonil” markali kobaltdan hazirlanan CoSe stexiometrik tor-
kibdo bircinsdir. Onun mikroborkliyi 4850 MPa toyin edilmisdir. Mono-
xromatik CuK, stialar1 ilo ¢okilmis difraktoqgramda miisahido olunan rentgen
reflekslor NiAs tipindo heksaqonal sinqoniyada kristallasan CoSe-no uygun
galir va [22]-da geyd olunan difraksiya manzorasi ils eynidir (codval 1).
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Cadval 1
CoSe birlomasinin rentgenreflekslorinin parametrlari
d, | 508 | 3.00 | 2.68 | 2,38 | 2.02 |1.84|1.80|1.74| 1.45 | 1.33

Luis. | 13 46 | 100 | 12 62 | 15] 46 | 9 22 17

Beloalikla, aparilmis fiziki-kimyavi analiz noticalorine asasan CoSe — InSe
siseminin faza diaqrami qurulmusdur (sokil 2).

°C 1
11001 L;+CoSe
1055
Sak. 2. CoSe-InSe sisteminin hal diaqgrami ] 0
9001 2
£
L,+CoSe —
600+
Gorilindiiyli kimi faza diagqrami
monotektikast olan evtektik tiplidir. 1
Faza diagramlarmin Zayervald tosni- 3001 InSe+CoSe
fatina goro o, toboagolosmonin binadol
oyrisi qapanmayan E4 tipli diaqram-
larE} aldfhr.Burada monotektik proses CoSe 20 40 60 80  InSe
cotin ariyan CoSe torafdon 20 mol% mol%

InSe torkibdo vo 920°C-do bas verir.

Maye fazada tobagolosma sahasi ~76 mol% InSe torkibo qodor davam edir.
Sistemin evtektikast 90 mol% InSe vo 920°C-do kristallasir. Mikro-

qurulus vo rentgenfaza analizlorinin naticalori subsoliudusun CoSe vo InSe-nin

kristallik fazalarindan ibarst oldugunu gostorir.
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XAPAKTEP B3AUMOJIEMCTBHUE B CUCTEME CoSe -InSe
M.P.AJJTA30OB, H.E.CYJIEUMAHOBA, P./I:z. MUP30EBA, T.P.KYPBAHOBA
PE3IOME

Metomgamu muddepermansao - repmudeckoro (ITA), pearrenodazoBoro (PDA), muk-
poctpykrypHoro ananu3oB (MCA) ¥ u3MepeHHs MHKPOTBEPIOCTH HCCIIEAOBAH XapakTep
¢usuko-xuMHudeckoro B3amMozericteie B cucteme CoSe -InSe, moctpoena ee dasoBas
nuarpamma. daszoBas quarpaMma CUCTEMbl UMEET dBTEKTHUECKUN XapaKTep ¢ MOHOTEKTUKOM.
MoHoTekTndeckuii mpouecc npoucxoant mpu 20 monp% InSe m 920°C. PaccnamBanue B
KHUIKOH (aze mpogomwkaeTes 10 76 mol% InSe. OBrexruka kpucrammuzyercs npu 550°C u 90
mol% InSe. B cucreme oTCyTCTBYeT pacTBOPUMOCTh HA OCHOBE MCXOJHBIX KOMIIOHEHTOB H
POMEXYTOYHBIE (ha3bl.

Kuarwuesble ciioBa: (I)I/ISI/IKO-XI/IMI/ILIeCKI/Iﬁ aHaJin3, CUCTEMa, pacClauBaHue.
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THE CHARACTER OF THE INTERACTION IN THE CoSe -InSe SYSTEM
M.R.ALLAZOV, N.E.SULEYMANOVA, R.J.MIRZAYEVA, T.R.GURBANOVA
SUMMARY

By the methods of the differential-thermal (DTA), X-ray diffraction (XRD), micro-
structural analysis (MCA) and micro-hardness measurements have been investigated the nature
of physical and chemical interaction in the CoSe-InSe system, and its phase diagram was
constructed. The phase diagram of the system has an eutectic character with monotectic.
Monotectic process occurs at 20 mol% InSe and 920°C. Delamination in the liquid phase can
be extended to 76 mol% InSe. Eutectic crystallizes at 550°C-and 90 mol% InSe. The system is
not based on the solubility of the starting components and the intermediate phase.

Key words: physical and chemical analyses, system, delamination.

Redaksiyaya daxil oldu: 20.10.2016-c1 il
Capa imzalandi: 02.12.2016-ct il
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YK 543.42:543.48

OINPEJIEJJEHUE KOHCTAHT JUCCOIUAALINMN 2-((E)-(((E)-1-
(MAPUANH-2-UT)-DTUIAAEH)-THIPO30OHO)METH)®EHOJIA
N KOHCTAHT YCTOMYABOCTH EIr'0 KOMILIEKCOB
C HEKOTOPBEIMH METAJLJIAMHA

Y. AMAMEJOBA, ®.C. AJIMEBA, ®.M.UBIPAT'OB
bakunckuii I'ocyoapcmeennwiit Ynueepcumem
Jargqana_chem@mail.ru

Ha ocnose canuyunosozo anvoeeuoa cunmesupogar 2-((E)-(((E)-1-(mupumua-2-mr)-
STUIHJICH )-THAPO30HO)METHI) (GEeHON. pH-mempuueckum memooom 8 600HO-IMAHOILHOM
pacmeope (1:3) onpedenenvi koncmanma ouccoyuayuu peazenma pK=10,72+ 0,06, a maxoice
VCMAHOBAEHA KOHCAHMA YCMOUYUBOCMU KOMIIEKCO8 HEKOMOPLIX Memaiios ¢ ImMum
peazenmom. Buiasneno, umo xoncmanma ycmouuugocmu KOMHIEKCO8 ¢ OAHHbIM PeazeHmom
usmensomesn 6 paoy: Fe't>Cu** SNi**> Co™ > Cd** >Mn** > Zn**.

KnaioueBble cjioBa: CHHTE3, KOMIUIEKCOOOpa30BaHMS, KOHCTaHTa JIMCCOLMAIINY,
KOHCTAaHT YCTOWYMBOCTH.

B nurteparype M3BECTHO, YTO MPOM3BOJHBIE CATULIUIOBOTO alibJieTuia
MPUMEHSIIOTCSI KaK OpraHU4ecKhe peareHThl A (OTOMETPUYECKOTO OIpee-
JeHUs psiia MeTawioB [1-6]. A Takke M3BECTHO, YTO UX KOMIUIEKCHI 00JIaqar0T
MPOTUBOMHUKPOOHBIM, TPOTUBOOITYXOJIEBBIM JEHCTBUEM KaK CPEICTBO JICUCHHUS
3a0oneBanuil kpoBu [5] u np. [1o3TOMy CHHTE3 HOBBIX MPOU3BOJIHBIX CaJH-
UIOBOTO allbJiernjia, HM3y4yeHHEe MX KOMJIEKCOOOpa3oBaHUs C MeTajulaMU
SIBJISIIOTCSI aKTyaJIbHOU TIPOOIEMOiA.

B macrosmieit pabore Ha OCHOBE CAJIMITUIOBOTO albJCTHIa CHHTE3U-
poBaH HOBbIM opranuueckuii peareHT 2-((E)-(((E)-1-(mupuann-2-um)-3Tunm-
JieH )-Tuipo30Ho)MeTri) (enon. CocTtaB M CTPOCHHE YCTAHOBIICHBI METOJaMU
aneMeHTHoro ananusa, K- u [IMP-cnekrpockonuu:

HO

N N\ .

—N=—C

27



pH-MeTpuueckoe TUTPOBAaHUE CMECHU PEareéHTOB U COJIEH COOTBETCTBYIO-
IIMX METAVIOB MPOBOJWIM W B BOJHO-3TaHONBHON cpeae (1:3) ¢ yuderom
nonpaBku beiitca [ 6], npu cootHomennn M:R=1:1. B kauyecTBe MCXOMHBIX
coiteii merayoB ucnons3oBaau CuCl,-2H,O, MnCl,-4H,O, CoSOy4-7H,0,
NiSO4-7H,0, CdNO;3-7H,0, FeCl;-6H,0O mapku «X.4.». TuTpoBaHuE BOIHO-
CUpTOBBIX pacTBopoB Benu mpu 25°C. OObeM TUTPYEMBIX PAacTBOPOB
cocraBisit 50 eM’ ¢ COJlepKaHUEM 1-10™* moms/1 Me. HoHHy10 cuity pacTBOpoB
noaaepkuBai nocrossHHOW (U=0,1 Moib/11), BBEAEHHEM pPACCUMTAHHBIX
kosmuuectB KCIl. B kauectBe TUTpaHTa CIYXKHI 1-107 M pacTBOp €IKOro
KaJusi, CBOOOJTHOTO OT YIJIEKUCIOTHL. PacTBOpBI MepeMennBaId C MOMOIILIO
MarHUTHOM MeEIIaJKu € MNpOIyCKaHWeMm aszora. 3HadeHus pH wm3Mmepsnu Ha
nonomepe MU-130, co crexnsaHbiM (DCJI-43-07) W NOPOTOUYHBIM  XJIOp-
cepebpsiabpiM (OBJI-1M3.1)amexTpoaom.

PE3YJIbTATBI 1 UX OBCYKJAEHUA

OnpeneneHne KOHCTAHTHI JAUCCOIHMANMU peareHToB. s pacdera
KOHCTAHT JUCCOLMAIMU pPEareHTa W KOHCTAHT YCTOHYMBOCTH KOMIUIEKCOB
WCITOJTB30BAIM aJIreOpandeckuii MeTo [7] U MEeToJl HaWuMEHBIUX KBaJPaTOB
[8]. Pacuer Ky, peareHTOB Beau C UCIOJIb30BAaHUEM YPaBHEHUS
-1gKme=pH+Ig[HA]-Ig[A].

VYcranoneno, uto pK=10,72+0,06.
JIyist onpeieieHusI KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB HCITOJIB30BAIN
ypaBHEHUE

ok

Y R-
Ine lR‘J paBHOBECHAs] KOHIEHTpAIMSl pEareHTa, KOTOPYI HAXOIWIIU II0
dbopmye:

2 {ea-a -l or |k,
[R ]_ 7]
X=ﬂ+l.

ducc

o]

R

I'me C, =C,, npu M:R=1:1, a creneHp HEUTpaNU3aLHUU a = ; C -001Iast
KOHLIEHTPALUs METAJIa B PacTBOPE.

Ha ocHOBaHMM >KCIEPUMEHTAIBHBIX JaHHBIX YCTAHOBJIIEHO, YTO BO
BCEX CIIy4yasX KpHBbIE TUTPOBAHMs KOMILIEKCOB JIEXKaT HUKE KPUBOM TUTPOBa-
HHSI peareHTa, 4To yKa3bIBaeT Ha IPOLECC KOMIIJIEKCOOOpa30BaHUs B PACTBOPE.
Pe3ynbraThl pac4eToB KOHCTAHT yCTOMYHMBOCTH KOMIIJIEKCOB IPEACTABICHBI B

28



Ta0JIHLIE.

Jloropu(@pmMbl KOHCTAHT YCTOWYHUBOCTH UCCJIEI0BAHHBIX KOMILJIEKCOB

Me Fe* Cu®* Ni-* Co™* cd* Mn* Zn*

Ig K|9.89+0.04|8.32+0.05|6.75+0.04| 6.35+0.06/5.75+0.06 5.38+0.05| 5.06+0.04

CpaBHeHUE KOHCTaHT yCTOMYMBOCTH (TabNUIla) KOMIUIEKCOB METAUIOB
MOKAa3bIBAET, YTO C BO3pAcTaHWEM HOHHOIO PaJnyca MOHOB METaNIOB KOHC-
TaHTa YCTOWYHMBOCTH YMEHBIIAKOTCS. Y CTOMYMBOCTHh KOMIIJIEKCOB YMEHBIIAET-
cst B pamy Fe’*> Cu™> Ni**> Co**> Cd**> Mn**> Zn**, uro moxrsepxiaer
IIOJAYMHEHHOCTH 3aKOHy MpBuHra-Buibsamca.

Pacuer ¢ynkumii oOpa3oBaHHs W HCCICIOBAaHUS KOMIUIEKCOB [9]
NoKasall, YT0 OHU H3MEHSIOTCS B mpenenax 0<n<l. DTo cBHIETENLCTBYET 00
00pa3oBaHKU B pacTBOpE (IS ABYXBAJIEHTHBIX METAILIOB)- KoMIiekcoB Me'R,
(IU1s1 TPEXBAJIEHTHBIX METAJUIOB)- KOMILJICKCOB Me**R.

[Tony4yeHnHble pe3ynabTaThl MOKa3bIBAIOT, uTO KomIuiekc xeme3a(lll) c
THM peareHToM o0namaer Hauboliee MHUPOKUMHU AHATHUTHYECKUMHU BO3MOXK-
HOCTSIMH.

JIUTEPATYPA

1.Byprep K. Oprannueckne peareHThl B HEOpraHudeckoMm anamuse. M.: Mup, 1975, 272 c.

2. JlonropeB A.B. KomiiekcHbie coequHeHns MonubaeHa (V) ¢ THOAMUIHBIMY JINTaHIaMA U
MPOM3BOTHBIMHU TIpomianoa-2 // Xypuan anamur. xum., 1975, 1. 28, c. 1093

3.T'yceB A.H., Epemenxo WM.JI., Kuckua M.A., lllynerua B.®. CuHTE3 W MOJEKYJISIpHOE
CTpOEHHE KOMIUIeKCa IMHKa H 3-(MApUIHUH-2-1i)-S5-(2-camumuinaeHuMuHo Gernn)- 1 H-
1,2,4-tpnazona //YdeHple 3amucKkid TaBpHYECKOTO HAIIMOHAIHHOTO YHHBEPCHTETA WM.
B.N.Bepnanckoro Cepus «buonorus, xumusy. 2009, 1. 22 (61), Nel, c. 154-159.

4. bypaueBa C.A., I'yna A.IL, Ilpucakaps B.M., LankoB B.U., JlazakoBuu [.B. Cunre3 u
MIPOTUBOMUKPOOHAsT aKTHBHOCTh Cynb(asuHcoepxamux komruiekcoB meau (II) ¢ Oen-
30MITH/IPA30HAMH  3aMEIICHHBIX MPOM3BOJMHBIX CAJIHMLMIOBOTO aibjaeruaa //Xumuko-
(dapmaneBTHueckuii xypHai, 2010, Ne3, c. 28.

5.Xb103 M. Heopranuueckasi Xumusi OMOJIOrHIeCKuX mporeccoB. M.: Mup, 416 c.

6.byces A.J1. CuHTE3 HOBBIX OPTaHMYECKHX PEAareHTOB UII HEOPTraHWYECKOTO aHaim3a. M.:
MI'Y, 1972, 245 c.

7.beire P.I'. Onpenenenne pH. Teopus u npakruka. JI.: Xumus 1972, 400 c.

8.Chaberek S., Martell A.E.//TepmonuHaMudeckne XapakTEPUCTUKH KOMILUIEKCOOOpA30BaHUs
BaHaausA(V) C€ TIEPOKCHIOM BOJOPOJA; HUTPHIOTPUYKCYCHOH; HWMHHOAMYKCYCHOW H
STHICHINAMHUHTETpayKcycHO# kucimoramu // J.Anal.Chem.Soc. 1952, v.74, p. 5052.

9.Ams0epr A., Cepxenr E. KoHCTaHTBI MOHM3alMM KHCIOTaMH W OCHOBaHHAMH. M.-JI.:
Xumus, 1964, 179 c.

10.beeppym 5. OOpazoBaHume aMHHOB MeTajula B BOJHOM pacTBope. Teopusi oOpaTHMbIX
cTyneHuaTsIX peakuuit. M.: Mnoctp.aurep., 1961, 108 c.

29




2-((E)-(((E)-1-(PiRIDIN-2-il)-ETILIDEN)-HIiDROZONO)METIL) FENOLUN
DiSSOSIASIYA SABITININ VO ONUN BOZi METALLARLA KOMPLEKSLORININ
DAVAMLILIQ SABITININ TOYINi

C.A.MOMMODOVA, F.S.OLIYEVA, F.M.CIRAQOV
XULASO

Salisil aldehidi osasinda 2-((E)-(((E)-1-(piridin-2-il)-etiliden)-hidrozono)metil) fenol
pH-metr metodu ilo su-spirt mohlulunda (1:3) reagentin dissosiasiya sabiti (pK=10,72+ 0,06)
miioyyanlosdirilmigdir. Homginin bu reagentlo bazi metallarin amaslo gatirdiyi komplekslorin
davamliliq sabiti toyin edilmisdir. Miloyyon olunmusdur ki, komplekslorin verilmis reagentlo
davamliliq sabiti asagidaki sira ilo doyisir: Fe’*> Cu®*> Ni**> Co**> Cd**> Mn**> Zn**.

Acar sozlar: sintez, kompleksomologolmo, dissosiasiya sabiti, davamliliq sabiti.

DETERMINATION OF THE CONSTANT OF DISSOCIATION OF 2-((E) ((E)-1
(PYRIDIN-2-YL)-ETHYLIDENE)HYDRAZONO)METYL)PHENOL AND THE
CONSTANT OF STABILITY OF ITS COMPLEXES WITH SOME METALS

Ch.AMAMMADOVA, F.S.ALIYEVA, F.M.CHIRAGOV
SUMMARY

On the base of salysylaldehyde was synthesized 2,2-((E)-(((E)-1 (pyridin-2-yl)-
ethylidene) hydrazono)metyl)phenol. The constant of dissociation (pK=10.72+0,06) in water-
ethanol solution (1:3) was determined by pH-metric method. Furtermore, the constants of
stability for some metal complexes with this reagent were found. It was revealed that the

constants of stability of complexes with this reagent vary among: Fe’*> Cu**> Ni**> Co**>
Cd**> Mn**> Zn™.

Key words: synthesized, complex formation, constant dissociation, constant of
stability.

Iocmynuna 6 pedakyuio: 15.04.2016 2.
Ioonucano k nevamu: 02.12.2016 a.
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UOT 547.435, 547.56

2,6-Di-UCLU-BUTILFENOL OSASINDA 1,2-AMIN SPIRTLORIN
SINTEZI

A.R.OSGOROVA
Baki Doviat Universiteti
rayten507 @mail.ru

2,6-Di-ii¢lii-butilfenolun SnCly istirakinda epixlorhidrin ila alkillogsmasindan miivafiq
1,2-xlorhidrin toromasi alinmigdir. Sonuncu ilo aminlovin qarsihql tasirindon yeni 1,2-
aminspirt téromalori sintez edilmisdir. Alinms birlogsmalorin qurulusu 'H, °C NMR (Niivo-
magqnit Rezonans) va ROA (Rentgen-qurulus analizi) metodlar: tasdiq edilmisdir.

Acar sozlar: B-aminspirt, xlorhidrin, diiigliibutilfenol, bioloji aktiv maddslor

B-Aminspirtlor (vo ya 1,2-aminspirtlor) tobiotdo bir ¢ox bioloji foal bir-
losmolorin torkibinin miithiim qurulus elementini togkil edir [1-4]. Homginin
insan organizminin normal foaliyyotini, miiasir tibbi vo {izvi sintezi amin
spirtlorsiz tasavviir etmoak cotindir [5-7]. Bu noqteyi-nazordon amin spirtlor
osason Ui¢ imumi alt qrupa: tobii monsoli amin spirtlor, sintetik bioloji aktiv
amin spirtlor vo torkibinde amin spirt fragmenti saxlayan xiral katalizatorlara
boliiniir [8]. Biitiin bunlar B-amin spirtlorin todqiqinin boyiik nozori-praktiki
ohomiyyat kosb etdiyini ortaya qoyur. 1,2-Aminspirtlorin sintezi vo bioloji
xassolorinin aragdirilmasinin davami olaraq [9-13] 2,6-di-ii¢lii-butilfenol ovozli
yeni 1,2-aminspirtlor sintez edilmisdir. [13] isin miolliflori belo bir foza ¢otin-
likli fenol ovozli 1,2-amin spirtinin suksinat duzunu 50%-¢iximla sintez et-
miglor (sxem 1). Molum olmusdur ki, alinan birlosmolor antiaritmik vo anti-

hipertenziv xassoloro malikdirlor:
OH OH

Cl Y Me,CHOH, H‘<
+ NH 12 saat, 100 °C

2

OH OH
) ) 50%
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Sxem 1. Di-3-(3,5-di-iiclii-butil-4-hidroksifenil)-2-hidroksi- 1-(N-izopropilamino)propan
suksinatin sintezi.

Isdo ilkin maddo kimi istifade edilon xlorhidrin (I) molum {isulla [13]
sintez olunmugdur. Birlosmonin monokristali asasinda RQA naticosindo onun
kristal qurulusu miioyyan edilmisdir.

Sok.1. 2,6-Di-iiclii-butil-4-(3-xloro-2-hidroksipropil)fenol (I) (xlorhidrin) kristal qurulusu.

Birlogsmonin (I) etil spirtindon ¢okdiiriilon monokristallart monoklinik
(P2,/c) gafas qurulusuna malikdir. Kristalda fenol qrupu qonsu molekulun alkil
zancirinds olan hidroksi qrupunun oksigen atomu ilo hidrogen rabitosi omolo
gotirarok ac oxu boyunca zoncir formalasdirir [14].

Isdo alinan xlorhidrin (I) asasinda yeni 1,2-aminspirt niimunolari sintez
edilmigdir. [12]-den forqli olaraq reaksiyalar izopropil spirti miihitinds deyil,
golovi mohlulunda aparilmisdir. [10]-da geyd edildiyi kimi xlorhidrinin bu
tisulla sintezi daha ekoloji tomiz soraitds gedir v yasil kimyanin prinsiploring
uygundur. Homginin reaksiya mohsullar1 suda holl olmadigindan onlarin
ayrilmasi va tomizlonmasi asanligla olur.

3,5-Di-liglii-butil-4-hidroksifenil ovozli 1,2-aminspirtlorin sintezi prose-
sinin sxemi asagida verilir.
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NRR
NaOH, H,0, 8 saat,

(I) + HNRR1 gaynatma HO OH
HNRR, = é [ ] ONH?
(v) (v

Sintez edilon (IV, V, VI) b1r19§m919r1n qurulusu H, BC NMR spektr-
lorinin komoyilo tosdiq edilmisdir. Biitiin birlogsmolor kristal qurulusa malikdir
va izopropril spirtindon kristallagdirmaqla daha dorin tomizlonmisdir, yalniz
(V) birlosmo gotrana bonzor maddo oldugundan, xam mohsul quru benzol
miihitindo hidroxlorid duzu alinmaqla tomizlonmisdir. Bu birlogsmonin (V) 'H
NMR spektrinin 1.37 m.h. sahosindo iki tiglii butil radikalinda olan alt1 -CHj3
qrupunun 18 protona ekvivalent olan singlet, 2.6 m.h.-do aromatik halqaya
birlosmis -CH,- qrupunun duplet, 3.14 m.h.-do iso morfolin fragmentinin azot
atomuna birlogmis iki ekvivalent CH, qrupunun triplet signali askarlandigi
halda, yan zoncirdo azot atomuna yaxin -CH,- qrupunun triplet signali 3.41
m.h.-do geydo alinir. Morfolin (V) halgasinda olan digor iki ekvivalent -CH,-
grupunun signal1 spektrin 3.88 m.h. sahosindo triplet soklindos, alkil zoncirinin
CH qrupunun multiplet signali 4.22 m.h.-do aydinlasir. Molekulda olan spirt vo
fenol hidroksil gruplarinin protonlarinin singlet signallar1 miivafiq olaraq 5.56
va 10.79 m.h. sahalarindo, HCI protonu 6.78 m.h.-do va aromatik halqada olan
iki protonluq signali 6.96 m.h..-do singlet soklindo identifikasiya edilmisdir
(sokil 2). Yuxarida uygun oblastlarda signallarin miisahido edilmosi (V)
qurulusunun alinmasin tosdiq edir.

!CI'I,
HC|
B o
HO -~ OH
1CH=-N'H:U
S :u:H,o EH:N

' HE1 i i f llﬂ"r‘- |l
OH,,
¥ : ) A x fu
11 10 9 " ¥ & =] 4 - 2 | Ppm
| ] [ L ] (=] = | uy 2
S g2 B Z@aag 8
— - S s o

Sak. 2. 4-[3-(3,5-Di-ii¢lii-butil-4-hidroksifenil)-2-hidroksipropil]-morfolin-4-ium hidroxloridin
(V) 'H NMR spektri.
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Homginin (IV) birlosmonin qurulusu RQA metodu ilo do arasdirilmigdir
(sokil 3).

Sok. 3. 4-[3-(Benzilamino)-2-hidroksipropil]-2,6-di-iiclii-butilfenol (IV) molekulunun
perspektiv goriiniigii.

Amin spirtin (IV) monokristali dimetil sulfoksid mohlulundan ¢okdii-
rilmiigdiir vo ortorombiq gofos sinqoniyasina (Pbca) malikdir. Molekulda olan
iki aromatik halqa arasindaki dihedral bucaq 72.76 (4)° toskil edir. Kristalda
molekullar bir-biri ilo O-H:--O vo O-H--N geyri-kovalent qarsiliqh tosirlorinin
(codval 1) komoyilo olagolonorok ab miistovisino paralel olaraq uzanmisg
ikiolciili qurulus (sokil 4) omolo gotirir [15].

Sak. 4. 4-[3-(Benzilamino)-2-hidroksipropil]-2,6-di-ii¢lii-butilfenol (IV) molekullarinin
kristalda amalo gotirdiyi ikiol¢iilii qurulugu.
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Codval 1
4-[3-(Benzilamino)-2-hidroksipropil]-2,6-di-iiclii-butilfenolun (IV) kristal
gofasinds olan hidrogen rabitalorinin hondasi parametrlori

(masafs - A, bucaq - °)

D—H---A D—H H---A DA D—H---A
O1—-H10-.-02 0.94 1.96 2.811 (3) 49
02—H20-.-Nl 0.93 2.0 2.873 (4) 155

Qeyd edak ki, 2,6-di-iiglii-butilfenol avozli 1,2-amin spirtlorin sintezi vo
xassolorinin todqiqi hazirda {izvi kimyanin on az arasdirilmis istigamotlorindon
biridir. Nozordo tutulmus birlosmolor [13]-do asagi ¢iximla (53%) alindigi
iclin, bizim hodofimiz amin spirtlorin sintezindo sinton kimi istifado edilon
xlorhidrinin (I) ¢iximinin yiiksaldilmaosi, bir sira funksional ovozli 1,2-amin-
spirtlorin sintezi, onlarin ¢evrilmalorinin vo xassalorinin todqiqindon ibaratdir.

Tacriibi hissa
Sintez edilmis bozi birlesmalorin NMR ' H, "*C spektrlori ,,Bruker-
300 spektrometrindo 300 MHs vo 75 MHs tezliklorindo AVANCE sistemindo
¢okilmisgdir. Birlosmalorin RQA analizi iso Bruker APEXII CCD difraktomet-
rindo hoyata kegirilmisdir.

Aminspirtlorin sintezi asagidaki iimumi metodika {izro aparimigdir: 2,6-
di-ti¢lii-butil-4-(3-xlor-2-hidroksipropil)fenol (0.67 mmol) vo miivafiq aminin
(1.9 mmol) qarisigt 10 ml su vo 0.1 g NaOH istirakinda 8 saat miiddotindo
100°C-do qgarisdirilmisdir. Reaksiya bitdikden sonra, miihit soyudulmus, suda
hall olmayan reaksiya mohsulu siiziilmoklo ayrilmig vo izopropil spirtinda
yenidon kristallagdirmaqgla tomizlonmisdir. Yalniz reaksiya morfolinlo (V)
aparildigi halda reaksiya mohsulu gotrana bonzor kiitlo oldugundan bir nego
dofo su ilo yuyulmus, eksikatorda quru CacCl, {izorindo quruduldugdan sonra 10
ml quru benzolda hall edilorok buz hamaminda qarigdirilma soraitinds
igarisindon quru HCI buraxilmagqla hidroxlorid duzu ¢okdiirtilmiisdiir. Cokiintii
stiziilorak ayrilmis, bir ne¢a dofo quru benzolla yuyularaq qurudulmusdur.

Sintez edilmis birlagmalorin fiziki-kimyavi gostaricilori:

4-[3-(Benzilamino)-2-hidroksipropil]-2,6-di-iiclii-butilfenol (IV). Cixim
0.2 qr (80.97%). Ty 135 °C. '"H NMR (300 MHz, DMSO-d ): 1.35 (s, 18H,
(CHs3)e), 1.98 (s, 1H, NH), 2.49 (d, 2H, CH»Ar), 3.43 (s, 1H, OH), 3.67 (s, 4H,
2CH, N), 4.62 (s, 1H, OH), 6.91 (s, 2H, 2CH,; ), 7.27(s, 5H, 5CH, ). "C
NMR (75 MHz, DMSO-dg) 6 30.90, 34.83, 42.11, 53.63, 54.92, 71.36, 125.79,
126.92, 128.40, 128.52, 130.75, 139.21,141.34, 152.29

4-[3-(3,5-Di-ii¢lii-butil-4-hidroksifenil)-2-hidroksipropil | -morfolin-4-ium
hidroxlorid (V). Cixim 0.16 qr (64%). T.:230. "H NMR (300 MHz, DMSO-dj):
1.37 (s, 18H, (CHj3 )6 ), 2.60 (d, 2H, CH»Ar), 3.14 (t, 4H, 2CH,N), 3.41 (t, 2H,
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CH; N), 3.88 (t, 4H, 2CH,0), 4.22 (m, 1H, CH), 5.56 (s, 1H, OH ), 6.78 (s, 1H,
HCI), 6.96 (s, 2H, 2CH,,), 10.79 (s, 1H, OH,,). °C NMR (75 MHz, DMSO-dq)
o 30.92, 3490, 41.67, 51.45, 52.83, 61.98, 63.41, 66.11, 126.02, 129.06,
139.41, 152.72
4-[2-hidroksi-3-(4-hidroksi-tsikloheksilamino )-propil ] -2,6-di-ticlii-

butilfenol (VI). Cixim 0.18 qr (72%). T, 161. '"H NMR (300 MHz, DMSO-dg ):
1.08 (kv-kv, 4H, 2CH>,), 1.38 (s, 18H, (CH3 )6), 1.76 (d, 4H, 2CH>,), 2.09 (s,
1H, NH), 2.24 (d, 2H, CH,N), 2.41 (d, 2H, CH,Ar ), 2.58 (m, 1H, CHN), 3.35
(m, 1H, CHhaga), 3.61 (m, 1H, CHO), 4.54 (s, 1H, OH), 6.69 (s, 1H, OH,),
6.93 (s, 2H, 2CH,,). *C NMR (75 MHz, DMSO-ds) & 30.90, 31.38, 34.27,
34.83, 42.02, 52.78, 56.29, 69.31, 71.45, 125.7, 130.76, 139.23, 152.27
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CHUHTE3 1,2-AMWHOCIIUPTOB HA OCHOBE 2,6-
JUTPETBY TUWI®EHOJIA

A.P.ACKEPOBA
PE3IOME

[Myrem ankunupoBaHus 2,6-AUTPETOYTHI(GEHOIA C SMUXJIOPTUAPHHOM B MPUCYTCTBUH
SnCly OBITIO TIOJTydEHO COOTBETCTBYIONIEE Npon3BoIHOE 1,2-xsoprunprHa. BzanmoneiictBuem
3TOr0 1,2-XNIOprugpuHa ¢ aMUHAMH CHHTE3UPYIOTCSI HEKOTOPBIE HOBBIE MPOM3BOAHBIE 1,2-
amuHOCTHPTOB. CTPYKTYPHI BCEX TIOMYUEHHBIX COEIMHEHHH TOATBEpaeHB! nanubvu 'H, °C
SIMP crnekTpoCKONUsAMU U METOJAMU PEHTTEHOCTPYKTYPHOIO aHaJIM3a.

KioueBpie ciioBa: B-aMUHOCTIIUPT, XJIOPTHIAPHH, TUTPETOYTHI(EHON, OHOIOrUYECKH-
aKTHBHBIE COCMHEHHS

SYNTHESIS OF 1,2-AMINO ALCOHOLS ON THE BASE
OF 2,6-DI-TERT-BUTYLPHENOL

A.R.ASGAROVA
SUMMARY

The corresponding 1,2-chlorohydrin derivative has been obtained by alkylation of 2,6-
di-tert-buthyl phenol with epichlorohydrin in the presence of SnCl4. some new 1,2-amino
alcohol derivatives have been synthesized by interaction of this 1,2-chlorohydrin with amines.
The structures of the obtained compounds was confirmed by the 'H, C NMR spectra and X-
ray diffraction method.

Key words: B-aminoalcohols, chlorohidrines, ditertbuthylphenol, biologically active
compounds
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N3YYEHHUE AJAITABHOI'O HIOTEHIHUAJIA HEKOTOPBIX
IKOJJIOI'MYECKHUX PASHOBUJIHOCTEH P)KH
BUJIA SECALE SEGETALE
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Paboma noceswena eenemuueckomy MOHUMOPUHSY U ORPEOENeHUI0 A0AnMUeHO20 No-
meHyuana wemvlpex JKoN02UHecKux nonyaayuu poicu Secale segetale — nepuxckoi, Haxubi-
BAHCKOU, UWEKUHCKO, 8bIpaujeHHoU Ha Abuepone u weKunckol, gvipaujentot 6 Lllexu.

Komnnexcnuiii ananus pasnosuonocmeti no OUOMOpHono2uteckumM npusHaKam, yumo-
2eHeMU4eCcKUM NOKA3aAmensimM, COOePICAHUI0 MATOHOB020 OUATLOe2UOd U AKMUBHOCU NEePOK-
cu0a3vl NOKA3AL UX BLICOKYIO ICUSHECHOCOOHOCIb U YCIMOUYUBOCMb K Pakmopam cpedwvl 0ou-
MAaHusl.

Yemotuiuusoii adanmugnsiti nomenyuan usyyeHHvIX pPA3HOBUOHOCHEU CUdemenbCm-
gyem, Ymo OAHHbIU 8UO PIHCU IBOTIOYUOHHO CPHOopMUposancs Ha meppumopuu Asepoauoddxcana
U 8 C6A3U C IMUM NORYIAYUU PICU PACHPOCMPAHUIUCL HA MEPPUMOPUAX, CUTLHO DA3IU-
YAIOWUXCA NO NAPAMEMPAM CPedbl OOUMANUSL.

Knrwouesvie cnosa: nonynanus, reHeTUYECKUH MOHUTOPHHT, alallTUBHbIHN MOTEHITHAIL.

B cBs3u ¢ ycunuBarommmcs BO3I€MCTBUEM HAYYHO-TEXHUYECKON PEBO-
JIOIUU CEPhE3HO BCTalla MpoOiieMa 3KOJIOTUYECKUX M3MEHEHUW B OKPYXKaro-
e cpene.

Bce Gornee nHTEHCHBHOE 3arpsi3HEHUE OMOC(epbl MyTareHHBIMH M KaH-
LEPOreHHBIMU COEAMHEHUSIMH aHTPOIMOTEHHOTO IPOUCXOXKICHUS, HE CBOM-
CTBEHHBIMHU TPEXK]IE MPHUPOJE, TPUBOIUT K HAPYIICHUIO BOJIIOMHOHHO cop-
MHUPOBAHHOTO YPOBHSI HAcJI€ZCTBEHHON M3MEHYMBOCTH BHUJIOB U YCUJICHUIO MY-
TAllMOHHOTO JIaBJICHUSI HA PACTEHUS KUBOTHBIX M MPEXJI€ BCEro, Ha YEIOBEKa.
OTH TpOLECCHl BHI3BIBAIOT HAKOIJIEHUE B MOMYJALUIX T€HETHYECKOro rpys3a
4,5, 12, 15).

YMeHbIIEHHE YUCICHHOCTH MOMYJALMN JKMUBOTHBIX M PACTCHHI TpH-
BOJAUT K MOCTENEHHOMY Pa3pyILIEHUIO €CTECTBEHHBIX PKOCHUCTEM U, CIIe/I0OBa-
TEIbHO, K YMEHBIIICHHIO OMOopa3HooOpa3us B 1iesoMm (6, 8, 13, 14).
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B nmanHo# cutyanuu npobieMa MOHUTOPUHTA YCTOMYMBOCTH OWOJIOTH-
YECKUX BUJOB K CJIOKUBILIEMYCS 3KOJIOTMYECKOMY OKPY>KEHUIO U BBISIBICHUE
UX aJJaiTUBHOTO MOTEHIIMAa SBJSETCS OJHOW W3 MEepBOOYEPEIHBIX 3aad Co-
BpeMEeHHOU Onosorndeckoi Hayku (1, 2, 3, 7).

Llenbio HACTOSAIIErO MCCIENOBAaHUS ObLT T€HETUYECKHIT MOHUTOPUHT U
OnpeJieJIeHuEe aJanTUBHOIO MOTEHIIMANIa YEThIPEX SKOJOTMYECKUX PA3HOBH/I-
HOCTeH pku Secale segetale.

Martepuana u MeToAbI HCCIeI0BAHUM

MatepuanoM ISl UCCIICOBAHHUM CIY>)KUITU CEMEHA U PACTCHUS U3 ue-
ThIpEX MOMYJSLMN PKU — JIGPUKCKOM, HAXUbIBAHCKOW, MEKUHCKOM, BBIpAIlIE-
HOU Ha AOIIepoHe U IMIEKUHCKOM, BhIpameHHo# B [1lexu.

MOHMTOPUHT BKJIIOYAJI CIEIYIOIINE 3aJauHn:

1 - buomopdonornyeckuii aHaIU3 UCCIETyEeMbIX 00pa31ioB

2 - UUTOTEHETHYECKUN aHAIMU3 MEePEeCcTPOeK XPOMOCOM B MPOPOCTKAX, BbIpaA-
HICHHBIX U3 CEMSH 00pa3IioB

3 - cnekTpodOTOMETPUUYECKOE OMPEEIIEHNE COAEPKaHUsI MAJIOHOBOIO JHAllb-
JETU/Ia ¥ aKTUBHOCTHU TIEPOKCUIA3bI B TUCTHSIX MTPOPOCTKOB.

[Tpu 6uomopdonornyeckoM aHaau3e ObUT MPOBEJEH CHOTOBOM aHAIIN3
pacTeHUi KaxIOH MOMyISINH. AHAIM3UPOBAINCH CIEAYIONUE MPU3HAKH:
MPOJYKTUBHASI KyCTHCTOCTb, BBICOTa PACTEHUH, JAJIMHA KOJOCA, YHCIO KOJIOC-
KOB B KOJIOCE, YHCJIO CEMSH B KOJIOCE, BEC CeMsH B Koyoce, macca 1000 cemsH.

[{uToreHeTMUeCKHii aHaIN3 MEPECTPOEK XPOMOCOM B MPOPOCTKAX MpO-
BOJMJICS aHA-TeNo(da3HbpM MeToioM. CeMeHa MpopallrMBaiiuch B Jamkax [ler-
pU B T€pMOCTATe MpU TEMIIEpAType 21-22°C. Ha 30-m 4acy CO BpPEMEHHU 3a-
Ma4yMBaHUsI CEMSIH OIpENeNsuiach UX BCxoxkecTb. Yepe3 36 yacoB yacTb Ipo-
POCTKOB, TOCTHTIIUX JUIUHBI 1,5-2 cM ¢ukcupoBanack B pactBope Kapnya mmst
MOCITIEAYIOMIETO IUTOTeHeTHYecKoro ananmusa. Jlanee vamku [lerpu Obutn u3-
BJICUEHBI U3 TepMOCTaTa U Ha 6-7 JAEHb IMPOPACTaHUS B JHUCTHSIX MPOPOCTKOB
CHEKTPO()OTOMETPUIESCKIM METOJIOM OIPENCIISUINCH COePKaHUe MAJIOHOBOTO
JUaNbJIeTH/1a U aKTUBHOCTh IIEPOKCUIa3bl COrNIACHO METOAMKAM, OMMCAHHBIM B
auteparype (9, 11).

Bce skcniepuMmeHTaNbHBIC TaHHBIC OBLTUM CTAaTHYECKH 00paboTaHbI, CTa-
TUYECKHE PACUYEThl JUISI MAJIbIX BBIOOPOK MPOU3BOJWIH C HCIIOIH30BAaHUEM
tabmui Tunneta (9).

Pe3yabTaThl MccjieioBaHUA M 00CY KIeHHe

JlanHubie 6MOMOP(HOTOTHUECKOT0 aHAIM3a PACTCHUN HCCIIEAYEMBIX I0-
MYJIAAN TPUBEICHBI B Ta0wHIe 1.
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Tabmauma 1
buoMopdoiornyeckass XapaKTepuCTHKA PACTEHHH H3Yy4YEeHHBIX NOIYJIf-

U

IIpoucxoxnenue | [Iponykrusnas | BsicoTa Jnuna Yucno Yucno Bec Macca
Pa3HOBUAHOCTH | KYCTHCTOCTb | PAacTEHHH, KoJioca KOJIOCKOB | ceMsHB | cemsHB | 1000

CM. CM. IIT. KoJIoce KOJIOCE | CeMSH

rp.

Jlepukckuit 6,6+1,07 118,4+1,26 | 14,44+0,27 | 36,6+1,11 | 50,8+3,07 | 1,73+0,16| 38
lexnHcKnit 6,8+0,18 194,6+2,18* [20,02+0,33% | 46,4+1,58* | 58,6+6,68* | 2,0+0,27 | 40%*
(Aburepon)
lexnHCKNMI 5,6+1,42 130+3,49% | 14,34+0,31 | 35,4+1,04 | 55,2+2,52 | 1,84+0,03| 34,5
(Iekn)
HaxusIBaHCKHH 5,2+0,66 200+2,38* |16,82+0,63*|43,8+0,97* | 74+5,33* |2,98+0,3*| 38,5

* - pa3sHOCTP CyIIECTBEHHAs pH Py g .

W3 Tabaumpl cienyer, 4To MO MPOAYKTUBHOW KYCTUCTOCTH pacTEHUM
MEXy 00pa3iaMu JOCTOBEPHOM pa3HUIIbI HE HAOI01aI0Ch.

BricoTa pactenmii Tpex o0pa3loB — IIEKUHCKOW (AOIIEpOH), IIEKHUH-
ckori (Illexkw), HAXYBIBAHCKOW — TPEBBINIANA BBICOTY PACTCHHH JIEPUKCKOTO
oOpa3ia.

JlnuHa Koyioca y pacteHui Jiepukckoro W mekuHckoro (Illexwm) o6-
pa3loB MPaKTUYECKH ObUIa OAMHAKOBOW, y IIEKHMHCKOTO (AOIIEpOH) M Hax-
YBIBAHCKOIO IMpEBBIIIANa €€ y BhIIIeYKa3aHHBIX 00pa3IoB. AHAJIOTMYHas Kap-
THUHA HAOJI0aach MO YKCIy U BECy CEMSH B KOJIOCE.

Pactennst meKnHCKON MOMYJISAIMY, BRIpAIIEHHON Ha AOIIepoHe, Mpak-
TUYECKH IO BCEM MOKA3aTessIM MPEBBIIIAIN TOKA3aTeNM PACTEHUN MIEKUHCKON
W3 MONYJIALMY, BbIpanieHHO!M B [1Ieku u 1epuKCKON MOMYJISIIUH.

CxonHbIe TaHHBIC HAOIIOJAINCh U Y PACTCHHUI HAXYBIBAHCKON MOMYJIs-
IIUH, 32 UCKJIFOUEHHUEM MacChl CEMSIH

IIpy nuTOreHECKOM aHaJIM3€ NEPECTPOEK XPOMOCOM B KOpEIIKax pac-
TEHUH, B3ATHIX M3 MCCIEAYEMBIX MOMYJSALUN, MpeABapUTENIbHO ObLIa orpe-
neneHa BexokecTh ceMsiH (o 100 cemsiH kaxxaoro o0Opasiia), NpuBEACHHAs B
Tadauue 2.

Tabmauma 2
BcexoxkecTh ceMsiH pACTeHHI PsKM M3 Pa3JIHYHBIX 30H NPOU3PACTAHUSA
Ne W3yuenus nomynsnuu Bexoxects, %V
1. Jlepukckas 95
2. HaxubiBaHCKast 97
3. Iexunnckas (AOmepoH) 92
4. IITexnHCKast MeCTHas 93

W3 Tabmuikl BUIHO, YTO Y U3YYCHHBIX MOMYJISIUN BCXOXKECTh CEMSH
pacTeHuii ObLIa TOCTAaTOYHO BhICOKOW. Hamnbosiee BhICOKO# OHa Obla y CEMSH
HaxubiBaHCKOW MOIMYISLHH.

Pe3ynbTaThl HUTOrEHETUYECKOTO aHAIN3a MEPECTPOEK XPOMOCOM B aHa-
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Tenodazax MmepBOro MUTO3a MIPUBEIEHBI B TabIUIIE 3.

Tabmuma 3
YacTora abeppanuii XpoMoCOM B KJIETKaX KOPEIIKOB PACTEHUS U3y4eH-
HBIX MOIMYJIS Ui

KommaectBo Yucmo xietok ¢ | YacToTa KIETOK C
W3ydyeHHas momymsius KJICTOK Ha CTaJIUsIX abepparsiMu abepparsiMu
aHHa — U Teo(a3bl XpOMOCOM xpomocoM, %
N N Mztm

Jlepukckas 1183 33 2,80+0,47
HaxusiBanckas 958 14 1,50+0,39
[Texunckas (AOmIepon) 942 31 3,30+0,58
IIexnnHCcKast MecTHAS 828 26 3,14+0,60

JlanHble TaOJIMIBI CBUIETENBCTBYIOT, UTO 0Opa3lbl XapaKTepPU3yIOTCS
HE3HAYUTENIFHOW YaCcTOTOW MEPEecTpPOeK XPOMOCOM M PasziHyus IO YacTOTe
abeppauumii Mexay oOpasuamu HaxozasTcs Ha ypoBHe 0,05% u 0, 01% 3Ha4u-
MOCTH.

HNuTencuBHOCTh mepekucHoro okucienus umuaoB (IT0JI) u akTuBHO-
CTH aHTHOKHCIUTEIBHBIX (JEPMEHTOB OTpa)kaeT PEaKIUI0 PACTCHHUN Ha H3Me-
HEHUs oKpyxaromieit cpenst (10).

B cBsi3u ¢ 3TUM OBLIM MPOBEACHBI CHEKTPOPOTOMETPUUECKUN aHATH3
CoJlep’KaHusl MAJIOHOBOTO TUANb/IETH/1a U aKTUBHOCTH MEPOKCHIA3bI.

Pe3ynpTaThl creKTpo(OTOMETPHUECKOTO aHalN3a COJACP)KaHUS Mao-
HOBOTO JTUABJAETHAA B JIUCThSX MPOPOCTKOB PACTEHUH M3 Pa3IMUYHBIX HKOJIO-
THYECKUX 30H A3epOaiiykaHa mpuBeIeHbl B Ta0IuUIE 4.

Tabnuna 4
Conep:xanue MaJI0HOBOTO Auasabaeruaa (MIA) B JMCThSIX MPOPOCTKOB
Secale segetale

[Tonynsiumst MJIA, momb / 300 r.3em.m.
Jlepukckas 4,78+0,09
HaxuriBanckas 3,16+0,13
[Hexkunnckas (AOIepoH) 4,53+0,22
Ilexunckas MecTHas 3,68+0,13

AHalli3 TMONYYEHHBIX JAaHHBIX MOKa3aJ, YTO 3apEeTrUCTPUPOBAHHOE B
HaIlTUX OIBITAX COJECPKAaHNE MAJIOHOBOTO JAHANIBICTHIA HAXOIUTCS B TIpEAesiax
oT 3 10 5 mMous Ha 300 Mr. 3eJIEHOH MacCHI.

Kak BugHO M3 TaGnuIel Mexay oOpasliaMu HaOIroanach HEOOJbIast
(HemocTOBEpHAs) pa3HHIIA 3HAUYEHHWH MOIydeHHBIX 3HadyeHuid MJIA. YpoBeHb
3HAYUMOCTH KoJiebascs B mpenenax Poos — Poor.

Cnenyer ormMeTuTh, uyTO y HaxybIBaHCKON MOMYJNSIIIUU COAEPKAHUE
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MJIA B pacTeHusIX OBUTO HAWMEHBIIIUM.

[lepokcupaza siBhsieTCs MOKa3aTeleM AaKTUBHOCTH 3alllUTHBIX AHTHU-
OKHUCJIU-TENbHBIX (DEPMEHTOB.

[TonyyenHble B X0J€ ONpECICHHs] aKTUBHOCTU MEPOKCUIA3BI y pacTe-
HUM U3 pa3IUYHbBIX 3KOJOTHYECKHUX MOMYJISAIUI pe3yabTaThl MPUBEAEHbI B Ta0-
nare S.

Tabmuna 5
AKTHBHOCTH NEPOKCHIA3bI B JUCTAX NpopocTkax Secale segetale
[Homynsiust AxmusHocmsb nepokcudassl, y.e
X+tm

Jlepukckas 0,44+0,002
Haxuvieanckas 0,22+0,002
Ilexunckas (Anuepon) 0,32+0,03
lexunckas mecmuas 0,42+0,005

JlanHble TaONMMIBI CBUAETENHCTBYIOT 00 M3MEHEHUSAX AaKTUBHOCTH Iie-
POKCHIa3bl B JIUCTHSAX IMPOPOCTKOB M3y4aeMbIX oOpasmoB B mpenenax 0,22-
0,44. HaubGonplieil akTHBHOCTBIO TIEPOKCHIA3bl BBIJCISACTCS JIEPUKCKAs TIOIY-
JSAUUS PKM, HAUMEHbIIeH HaxuybiBaHCKas. ClieoBaTenbHO, MO (epMEeHTaTHB-
HOMY KPUTEPHIO HauOOJbIIeH YCTONYMBOCTBIO K BHEIIHUM YCIOBUSM OOUTa-
HUS 00J1a/1aeT JIEPUKCKAs MOMYIISIIIHSL.

B pesynbraTe nmpoBeneHHBIX KOMIUIEKCHBIX MCCIEI0BaHUM ObuIa Mpo-
BeJlcHa OLIEHKAa aJlaTUBHOTO MOTEHLMalda YEeThIpeX Pa3HOBUIHOCTEH pPiKU
Secale segetale B34TBIX M3 DKOJIOTMYECKM DPAa3HBIX TEPPUTOPHAIBHBIX 30H
Azep0aiimkanckoi PecryOnmmkmu.

Crenyer OTMETHTD, YTO SKOJOTHUYECKasi 00CTaHOBKA BCEX YETHIPEX 30H,
B KOTOPBIX OBLIN BBIpAIIeHbl CEMEHA PaCTEHUN P>KHU, PA3INYAETCS 0 HECKOJIb-
KAM TapaMeTpaM: KIMMaTHYECKUM, reorpauuecKuM, CTETEHBIO HHIYCTPH-
aIbHOM 3arpsA3HEHHOCTH — aHTPONOTEHHBIM (DaKTOPOM, COCTABOM IOYBHI U JIP.

3ona Jlepuka XapakTepU3yeTcsi BBICOKOIOPHOCTBIO, OTHOCHTEIHHOM
OJIN30CTHIO0 K MOPIO, OTHOCUTEJIBHO MEHbBIIIEH 3arpsI3HEHHOCTHIO BO3TyXa.

[Ilekn Taxxe pacHojiO’KE€H B BBICOKOTOPHOM 30HE, HO PErMOH J0CTa-
TOYHO yJJIEH OT MOpsi, BXOAUT B cuctemy Maioro KaBkaza. Kpome toro, Tep-
purtopus lllexn nonaxaer mox 30Hy BO3AEHCTBUS U3BECTHON PaauOJIOKALIMOH-
Hoit craniuu (PJIC) B ['abasie, OT KOTOpOI HAXOIUTCS HA PACCTOSTHUU TTPUOJIH-
sutenbHO 80 kM. Kak uzBectHo, PJIC renepupyer B cpelly MOIIHOE 3IEKTPO-
MarHUTHOE U3JIy4YEHHUE.

Abmepon 1 HaxdpiBaH NpeACTaBIsIOT COOOH JBa AMAMETPAIbHO pa3-
JMYaIOIIMecsl peruoHa 1o BceM napamerpam. Bkitouast ToT daxt, yro Haxusl-
BaH, N0 MHEHHIO CHCTEMAaTHUKOB, SBISETCS MECTOM IPOUCXOXKICHUS COBpE-
MEHHBIX 3JIaKOB (pKH B TOM 4mcie) A3epOaiikana, B TO BpeMs Kak AOGIepoH
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— BechbMa OeHasi C TOUKH 3PEHUs paCTUTEILHOTO MHOT000pa3usi TEpPUTOPHSL.

buomopdonornuecknii aHaaM3 KOJMYECTBEHHBIX MPU3HAKOB IMMOKAa3al,
YTO HECMOTpsI Ha HabJIt0/1aeMble OIpEICIICHHBIC pa3inuus Bce GOopMbl 00JIa-
JAIOT JIOCTATOYHO BBICOKOW KH3HECTOCOOHOCThIO. OHM TPUCIIOCOONICHBI K
KOMIUIEKCY CYLIECTBYIOIIUX (akTopoB mpouspactanus. Halmrogaromeecs
MPEBBIIICHUE MOKa3aTeIel KOIMYECTBEHHBIX MPU3HAKOB y PACTEHUN HaxXYbl-
BAaHCKOHM MOMNYJSIUU Ha Hall B3[JIAJ, MOXHO CBsI3aTh, TeéM, yTo HaxubiBaH
CUMTAETCSl POJAMHOMN 3JaKOBBIX B A3zepOaiikaHe, Ha 4TO OBUIO YKa3aHO MpH
XapaKTEPUCTUKE IKOJIOTUYECKUX 30H.

Haubonee xputepuanbHO-3HAYNMBIM TSI CYXKACHHUS 00 yCTOMYMBOCTH
TeHETUYECKOI CUCTEMBbl PACTEHHI B CYIIECTBYIOLIUX YCIOBUSIX CpPEAbI SBISET-
Csl MOKa3aTeab CIOHTAHHOW MYTa0MJIBHOCTH €r0 KIETOK. AHAJIM30M CTPYKTYp-
HBIX TEPECTPOEK XPOMOCOM B KJIETKAX AalHMKalbHOW MEpPUCTEMbl KOPEIIKOB
IPOPOCTKOB H3Yy4aeMbIX (OpM p>KU OBUIO YCTaHOBJEHO, YTO 4yacToTa abep-
PaHTHBIX KJIETOK OblIa B mpenenax ot 1,50 mo 3,30%. DTu qaHHBIE CBUIACTEIb-
CTBYIOT O CTaOWMJIBHOCTH XPOMOCOMHOTO amnmapaTra KJIETOK BCEX H3YYECHHBIX
dbopM H OTpaxaroT CTaHIAPTHBIE HBOJIOLMOHHO CHOPMUPOBAHHBIE 3HAUEHUS
aHAJIM3UPYEeMOro nokaszatens. B To ke BpeMs CpaBHUTEIbHBIM aHATU3 MOKa3a-
TEeJsl YaCTOThl XPOMOCOMHBIX IMEPECTPOCK BBISIBIII HanOojiee YCTOMYUBYIO, C
TOYKH 3pEHHS CTAaOMILHOCTH T€HETHUYECKOro ammapara, Gpopmy pxku — pacre-
HUM U3 HaX4bIBAaHCKOW MomyJsAnuu. B KileTkax KOpHEBON MEPUCTEMBI ITPOPO-
CTKOB M3 ATOW MOMyNSANHUUA Ha 958 aHaNMM3MpOBAaHHBIX aHa-Tenodas ObUIO 3a-
¢dbukcupoBano Bcero 14 abeppanTtHbix (Tabnuma 3). OcranbHble 3 W3y4YEHHBIE
GOpMBI PKH 10 U3y4aeMOMY KPUTEPHIO TaKkKe OXapaKTepH30BaHBI KaK CTa-
OMJIbHBIE, TaK KaK MOJIyY€HHbIE 3HAUEHUSI HE BBIXOAT 3a paMKU HOPMAaJIbHBIX
3HAYEHUM.

To 006cTOATENHCTBO, UTO CEMEHA PACTCHUH BCEX MOMYJSAIIUMA, U3YUYCH-
HBIX B HACTOSIICH paboTe, MPOJEMOHCTPHPOBAIH BBICOKYIO KHU3HECIOCOO-
HOCTb, U CTaOMJIBHOCTh T€HETUYECKOTO ammnapara O3HayaeT, YTO JaHHBIM BUA
DKM, KOTOPBIA 3BOTIOIIMOHHO COPMUPOBAJICS Ha TeppUTOpUn A3epOaiimkaHa,
o0JasaeT yCTOWYMBBIM MOJOKUTENBHBIM aJalTUBHBIM MOTeHIManoM. [1o 3Toi
MPUYMHE TOMYJISIUN PKU PACHPOCTPAHUIUCH HA TEPPUTOPUSIX, CUIBHO Pa3Jin-
YaloMIMXCsA MO MapamMeTpaM cpeiibl 0OUTaHus.

Manonossiii nuansaerun (M/IA) siBisercss KOHEYHBIM MPOIYKTOM Iie-
pexucHoro okwucienus nurmunoB (ITOJI), mporecca, oTpakaroIero BO3MY-
HICHUS KJICTOYHON 00OJIOYKH MPH U3MEHEHUU YCIIOBUH, OKPYKAIOIIUX KIETKY.
OTO OYEHb YYBCTBHUTEJBHBIN MPOIECC, PEArdpyrollluil Ha MaJICUIINE H3Me-
HeHus1 Jroboro ¢akropa cpenbl: pH, Temmeparypa, Halu4ue arpecCUBHOTO
¢dakTopa (MOJIeKyJIbl KCEHOOMOTHKA) U T.]I.

YMeHbllIeHHe COJIep >KaHUsI MaJJOHOBOTO AHAIbJIETHAAa CBUIETEILCTBYET
0 pOCTe YCTOMYMBOCTH PACTEHHUU K HeOnarompusaTHBIM ¢dakTopam cpeasl. B
CBS3M C JTUM HaOJIOJaeMoe B HaMIMX JKCIEPUMEHTaxX, B 0O0IIeM, He3Ha-
quTenbHOE coaepkanne MJIA y pacTeHUW CBHAETENHCTBYET 00 MX CpaBHH-
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TETHLHON YCTOMYMBOCTH K HEOIaronpusaTHEIM (Gaktopam (9).

B To e Bpems cienyer Mmoa4epKHyTh, YTO IO 3TOMY IOKa3aTeNo Ha-
XYBIBAHCKAs MOMYJSIIUS Pk conepkanue MJIA B pacTeHUSIX KOTOPOU OBLIO
HanMeHblIee u paBHbIM 3,16 MMoub / 300 Mr. 3e1€HOI Macchl, SBJISETCS Hau-
0oJiee MPUCIIOCOOICH K CYIECTBYIOIMUM YCIOBUSM OOUTAHMS.

Kak u3BecTHO, nmepokcuaasa urpaet O0JbIIYI0 POJib B MPOLECCe JbIXa-
Husl pactenuil. Haunbonee pacmpocTpaHeHHBIMH cyOcTpaTamu, Ha KOTOpBIE
JeMCTBYET MEePOKCHIa3a B TKAHAX PACTECHHM, SIBISIOTCS (PEHONIBI B CBOOOTHOM
COCTOSIHMHM WJIM B (popMe Pa3HOOOpa3HBIX COCAMHEHUHN (TITMKO3UIIbI, TyOUITb-
HBIC BEILIECTBA, APOMATUYECKUE aMHUHBI).

Te nnu MHBIE COEIMHEHUS MEPOKCHIa3a OKHUCISET C MOMOIIBIO MEPEKU-
CH BOZIOPOJA WJIM KaKHX-THOO OpraHMYeCKUX IMEepeKuceil, B TOM 4Hcie, mepe-
KHCH HEHACBIIICHHBIX KUPHBIX KUCIOT U KApOTHUHA.

W3BecTHO, 4TO TMepokcHaa3a crnocoOHa (yHKIMOHHPOBATH M KaK OK-
cujasza, KaTalu3upys OKHCIEHHE CyOcTpaTa 3a CYET MOJIEKYJISPHOIO KHCIIO-
poJia B OTCYTCTBHE NIEPEKUCH BOJOPO/A.

[ToaToMy He MeHee BaKHBIM KPUTEPUEM, YEM HHTEHCUBHOCTD MEPEKHUC-
HBIX IPOIECCOB, HA KOTOPYIO YKa3bIBae€T CHMXEHHE coaepkanuss MIA, nns
CYXKICHHS O CTENEHH MPUCIIOCOOIIEHHOCTH K YCIIOBUSAM KU3HHU U YCTOHYHMBOIO
pOCTa pacTeHHUs SIBJISETCS MOKa3aTe’lb aKTUBHOCTH 3AIIUTHBIX OKHCIUTEIbHBIX
(dbepMeHTOB, NEPOKCHUA3y B 3TOM CMBICIIE HA3bIBAIOT (PEPMEHTOM «IIE€PBOM JIH-
HUW 3aIUTHL

JlaHHbIE HAIIUX SKCIIEPUMEHTOB MOKAa3bIBAIOT, YTO HauOousblueil dep-
MEHTATUBHOW aKTUBHOCTBHIO OOJAaJalOT PAaCTCHUS JIEPUKCKOW MOIMYINSALUHU, TO
€CTh OHa SIBJIsieTCsl OoJiee CTaOUIIBLHON, YeM JAPyTye MOMYIISIIIHH.

Hroru mccnenoBaHUil 4ETHIPEX DKOJOTMUYECKUX MOMYISAUUN PKU BUIA
Secale segetale 1o BbIlIEyKa3aHHBIM IOKA3aTEIsIM CBUJCTEILCTBYIOT 00 HX
JIOCTAaTOYHO BBICOKOM aJaTHBHOM IOTEHIMANE, 1 OHU MOTYT OBITh HCIIONb-
30BaHbl B CEJIEKIIMOHHON paboTe B KaYECTBE UCXOHOTO MaTepHuaia.

BbIBO/IbI
KoMIuiekcHbIl aHamnu3 pasHOBHIHOCTEH PKU M3 PA3IMYHBIX 3KOJOTH-
YeCKMX 30H A3zepOaimxaHa (HaXUbIBAHCKOMW, JICPUKCKOH, IIEKUHCKOU (BbIpa-
[ICHHON Ha AOIIepoHe), MEKUHCKOW (MECTHO)) TPUBOIUT K CIEAYIOUIUM BbI-
BOJIaM.

1. Ilo 6uomMoOpdOIOrHYecCKUM IOKA3aTENSAM H3yUEHHBIE PAa3HOBUIHOCTH
P>KU MPOSIBUIIM BBICOKYIO KU3HECIIOCOOHOCTh U YCTOMUMBOCTH K COOT-
BETCTBYIOIIEMY KOMILIEKCY (PaKTOPOB CPeIbl TPOU3PACTAHUSI.

2. JlaHHbIE UUTOTEHETHMYECKOTO aHalM3a IOKa3ajd, 4YTO HW3YYCHHBIE
dbopMbI pXxu 0071a1a10T CTAOUIBHOCTHIO TEHETUYECKOM CHCTEMBI U yC-
TONYMBOCTBHIO XPOMOCOMHOTIO arapara.

3. Ilo copepkanuio MamoHOBOro auaibieruaa (MHTeHcuBHOCTH [1OJI u
AHTUOKUCTUTEIbHAS (EepMEHTHass CHUCTeMa) HauboJyiee MPHUCIIOCO0-
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JIEHHOM K DJKOJOTMYECKOMY OKPYKEHHUIO SBJISIach HaxX4dbIBaHCKas
dopma.
4. HaubonpIinas akTHBHOCTh IEPOKCHIa3bl HAOI01ATI0Ch Y PACTCHHM Jie-
PUKCKOH NOMYJISALUN.
Bce wu3yueHHBIE pPa3HOBUIHOCTH O0daNalOT JOCTATOYHO BBICOKUM
aJalTUBHBIM OTEHIIMAJIOM.
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SECALE SEGETALE COVDAR NOVUNUN BOZi NOV MUXTOLIF
FORMALARININ ADAPTIV POTENSIALININ OYRONILMOSI

R.9.QULIYEV, A.I.AXUND-ZADO, G.0.ROFIiYEVA
XULASO
Azorbaycanin ekoloji forqli zonalarinda yetismis (Naxcivan, Lerik, Soki (yerli), Soki
(Abseronda) olan Secale segetale covdar bitkisinin novmiixtolifliyi {izorinde aparilan
multipleks todqiqatlar (morfoloji, sitogenetik, spektrofotometrik) gostormisdir ki, dyronilon

parametrlora gors todqiq olunan populyasiyalar yiiksok adaptiv potensiala malikdirlor.

Acar sozlor: populyasiya, genetik monitoring, adaptiv potensial.

STUDY OF THE ADAPTIVE POTENTIAL OF SOME ECOLOGICAL
VARIETIES OF SECALE SEGETALE

R.A.GULIYEV, AL AKHUNDZADEH, G.A.RAFIYEVA
SUMMARY
The paper studies the genetical monitoring and the definition of the adaptive potential of
four ecological populations of Secale Segetale from different areas of Azerbaijan (Nakhchivan,
Lerik, Sheki (local), Sheki (grown in Absheron))
Key words: population, genetic monitoring, adaptive potential.

Iocmynuna 6 pedaxyuio: 06.10.2016 2.
Iloonucano x newamu: 02.12.2016 2.
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B pesynomame 00120npo800uUMbIX HAYUHO-UCCAEO08AMENLCKUX PAOOM K DACMUMENb-
Hocmu Azepbaiiodxcana 000a8IAIUCy HOBeUUe MAKCOHbI PACMUMENTbHOCME NYCIbIHHbIX
munog u ncesdomakku Asepbatioxcarnckoi Pecnybnuxu. Hzyuenvl gumoyenonrocuieckue
CMPYKMYpPbl pACUMENbHOCIU, ONpedesieHbl UX OOMUHAHMbL, CYOOOMUHAHMHbIE opmayu u
accoyuayuy cocmag U008, MUNOIOSUYECKUE XAPAMEPUCMUKU, 6 OM HYUCTe NOKA3AHbL OMIIU-
yumenvHvle Yepmvl 0OUHAKOBBIX PACTUMENbHBIX MUNO8 U OAHbL KIACCUDUKAYUOHHBIE CXEMbI.
Pacnpocmpanennvix munog smux pacmumenvnocmetl 8 Azepbatiodcanckom pesuone bomanu-
yecKu-eeocpaghuieckue paonvl Kapmozspapupoeanbsl.

KiroueBble ciioBa: acconuanusa, JOMUHAHT, Cy6,£[0MI/IHaHT, BEereTanuAa

[Tepen 6oTtanukamu A3sepOaiikaHa MOCTaBJICHA 3ajada W3ydeHus ¢io-
PBl U PACTUTEIBHOCTH PECITYOJIUKH, OXPAaHbl PEIKUX MCUE3AI0INX BUIOB U Xa-
paKTEpHBIX TAKCOHOB, U3yUeHHE OMOopa3HO00pa3us, yAyUIIeHUsI UX COCTOSHHUS,
MOJArOTOBKA MEPOIPUATHH 10 pallMOHATIBHOMY MCIOJIb30BAaHUIO.

Hamu yrouneHa HoBas OoTaHMKO-reorpaduueckas 30HAJILHOCTh A3ep-
OaiipkaHa, TPOTUBOpPEYAlasi paHee CYHIECTBYIOIIMM TEOPHUSM HEKOTOPBIX
yu€HbIX 0 Quopuctuyeckux obnactsax 3emHoro mapa. Ha ocHoBe MHorosner-
HUX JJAHHBIX YCTaHOBJIEH HOBBIH CTaTyCc ATponaTeHCKOW MpoBMHLMHU. Tak xe
onucanbl a5 Giopsl AzepOaiikaHa HOBbIE MECTOHAXOXICHUS JECSITKOB BU-
NoB pacTeHuid. Briepsbie st AzepOaiiykaHa onucaHbl HOBBIE MTyCTHIHHBIE TH-
bl PACTUTEIBHOCTHU U TICEBIOMAKKH.

[onpobHo u3ydyeHa (HPUTOLIEHOJIOTHYECKAs XapaKTEPUCTUKA ATUX THUIIOB,
omnpezeneHsl UX GopMaluu U accolpaluu, Kiaccudukaius KOTOPhIX MPUBO-
JTUTCS HYKE.

IIycThiHHAS PaCTUTENBHOCTD.

OpnHolf M3 XapaKTEpHBIX 30HAJIBHBIX THIIOB PACTUTENBHOCTH B HCCIIE-
JyEMOM pPErHOHe SBISETCS MYCThIHHAS.

PacturensHOCTH MycThIHD A3epOaiiykaHa OnKchIBajlach paHee Kak MoJTy-
nycTeiHHAs (6,7, 8). Mexay TeM Ha OrpOMHON TEPPHUTOPHHU JIEBOOEPEIKHOU
ApakCHHCKOM AO0JMUHBI U B nipeAropbsax (1o 1000 M Hag yp.M.) MIHPOKO Mpe-
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CTaBJICHA MYCThIHHAS pacTUTEIbHOCTh. OHA UMEET 30HAIbHBIN XapaKTep B OT-
JUYHUE OT MONYIMYCThIHb, KOTOPHIE BCTPEUAIOTCS JIOKAIBHO U UMEIOT MHTPA30-
HaJIbHBIA XapakTep.

[IycThiHHAs paCTUTENBHOCTh B PETMOHE OXBATHIBAET HU3MEHHYIO, a IO-
JYMYCTHIHHAS - MPEATOPHYI0 U YACTUYHO CPETHETOPHYIO oporpauueckue 30-
Hbl. OHM TIPOCTUPAIOTCS MOJOCAMH C CEBEpO-3amajia Ha I0ro-BOCTOK IO Tep-
putopun HaxusiBanckoi AP, mapamienbHO p.Apakc, TAHYTCS IIAPOKOM IMOJI0-
coil k ceBepy OT r.HaxuyblBaH, CTaHOBSACH y3KOH, CTECHEHHOH IPEATrOpbIMH,
MOJIOCOH B HIDKHEW YacTh pecnyOonuku. JJoMuHUpyromuMu GopManusIMu myc-
TBIHHOM PAaCTUTENBHOCTH B PETHMOHE ABIANOTCA: Salsoleto-nodulososum, Suae-
da-eto-microphyllosum, Kalidumeto-Salsolaetum, Artemisieto-Salsolaetum,
Salsola noduloseto-Ephemeretum, Artemisieto-Ephemeretum, Aristidetum,
Achilletum, Salsoleto-Artemisieto-Camphorosametum, Suaedaeto-Petrosimo-
nietum, Alhagieto, Artemisieto-Salsoletum, Festuceto-Artemisietum, Bortyoch-
loeto-Artemisietum, Agropyreto-Artemisietum, Stipeto-Artemisietum nu ap. Ilo
BUJIOBOMY COCTaBY U (PUTOLICHOTHYECKON CTPYKType oHU oTimyarorcs. [lo-
JBIHHAS YCTHIHSA (Artemisietum fragrans) sBIseTCS HanOOJEE pacIPOCTPAHCH-
HO. OHa 3aHMMaeT NMPUAPAKCUHCKYIO JOJIMHY, 3aXOJUT B MPEITOPHYIO IO-
aocy, ucuezas Ha BbicoTe 1000 M Hax yp.Mm. [IOJIBIHHMKKA B YMCTOM BHJIE HE
BCTPEUAIOTCS, OHU BCErJia COMPOBOXKMAIOTCS ddeMepamu u dheMepouIamMH.
OCHOBHBIM 3IH(PUKATOPOM U 1IEHO3000pa3oBaTelieM ABISICTCS Artemisia frag-
rans.

[TonpIHb ¢ yuyacTHeM ropHou coisiHKH (Salsola nodulosa) oGpa3yeT B pe-
THOHE TIOJILIHHO-TEHTH30BbIe (Artemisieto-Salsoletum) popmaruu.

Ha Tepputropun HaxusiBanckoit AP renrus (Salsola) oOpasyer nsTh ac-
COLIMALIUN: TEHTU30BO-TIOJILIHHYIO, TEHTH30BO-3()eMEPOBYIO, T€HTM30BO-0THO-
JICTHECOJISIHKOBYIO, T€HT'M30BO-MHOTOJIETHECOISIHKOBYIO, T€HTU30BO-TaN0(UT-
HY10. BOJIBIIMHCTBO M3 3THX accOlMalUi MPEACTaBICHbl B HU3MEHHOCTH U
npearopubix nosicax HaxusiBanckoit AP u IlpmapakCMHCKOW HM3MEHHOCTH.
[Toutn Bce accoruauu ¢ y4acTHeM T'eHTru3a UMEIOT (DUTOIICHOTOTHYECKHE U
baopucTuueckre 0COOEHHOCTH, M YCJIOBHSI WX MECTOOOUTAaHHS PE3KO OTJIH-
YaloTcs IPYT OT JIpyra.

ConoHyakoBasi MyCThIHSI BCTPEYAETCSI I0BOJIBHO OOLIMPHBIMH ISTHAMH B
HU30BbsAX p.HaxusiBanuas u Mecramu Ha [IpuapakCHHCKON paBHUHE.

['enru3oBo-3¢eMepoBbIe aCCOLMALIUU SBISIFOTCS JOMUHUpYOMUMU. OHU
3aHUMAIOT TOJIOTHE U KPYThIE CKJIOHBI XpEeOTOB, OTIENHHO CTOSIIUE XOJIMBI,
1aToo0pa3Hble BO3BBIIIEHHOCTH, a TaKyK€ paBHUHBI. Pa3BHBalOTCS Ha COJIOH-
YAKOBATBIX W COJIOHIIEBATBHIX IMOYBaXx. B cocraBe TpaBOCTOS M3 MHOTOJIET-
HUKOB-TIOJyKYCTaPHUKOB, KPOME TEHTH3a, €IUHUYHO BCTPEUAIOTCSI MOJIbIHb-
Artemisia fragrans; n3 3(peMepoB u 3¢heMeponIoB XapaKTEePHBL: MATIUK JTyKO-
BUYHBIN -Poa bulbosa, xonpnioguym npuzeMuctsiii -Colpodium humile, mop-
TYK BOCTOYHBIN — Eremopyrum orientale, xamemenym panuuit — Chamaeme-
lium praecox, mouepHa MalieHbkas - Medicago minima , dcriapieT KOMapoBa —
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Onobrychis komarovii, xypaBelbHUK OCTPOHOCHIA - Erodium oxyrrhynchum,
4eToyHuK Oyropuateiii - Torularia torulosa, KennUHUS TUHEHHOIHMCTHAS —
Koelpinia linearis, conHuenBeT UBOJMCTHBIN — Helianthemum salicifolium wn
ap.

PacTuTenbHOCTh T€HTM30BBIX MYCTHIHb B MCCIEIYEMOM pPErHoHE HOCHUT
HEKOTOpBIE YepPThl KCepoMOphHOCTH. ITO OOyclaBIMBAaeTCS KpaifHe 3acyli-
JUBBIM KJIMMAaTOM PErHOHA, C APYroll CTOPOHBI — CHIIBHON KaMEHUCTOCTBIO U
CKEJIETHOCThIO cyOcTpaTa. KpoMe TOro, T€éHru30BbI€ TPYIMIUPOBKU HCIBITHI-
BalOT 37€Ch BIHMSHUE CO CTOPOHBI KCEPOMUTHBIX COOOIIECTB (PpUraHbl U Ha-
TOPHBIX KCepo(UTOB, MIMPOKO pacmpocTpaHeHHBIX B HaxuwiBanckoit AP wu
10)KHOM MakpockioHe Manoro Kaska3za, B Tom uucne CesepHoro HMpana, rpa-
HUYAIIETO C UCCIIETYEMBIM PETHOHOM.

Ha OyropuaTbIx coloHYaKax M CHJIBHO 3aCOJICHBIX MeCTaxX HeOOJIbIINMU
NSTHAMU TPOU3pACTAlOT MOTAlHUKOBBIE (Kalidium caspicum), Ha MOKPBIX
MyXJIbIX COJIOHYAKaX M B 3aCOJIEHHBIX MECTaX HU30BUU p. Apakc MpecTaBlIeH
BBICOKOPOCHBIN KycTapHUK (110 3-3,5 M BeicoThl) Halostachys caspica. Hepen-
KO ATOT BHUJ COJISTHKH BCTpevaeTcsi ¢ rpedeHmukom (Tamarix pallasii). Hamm
BBISIBJICHO, YTO U3 22 BHUJOB COJIIHOK, IPOM3pAcTaoNX B A3epOaiimkane, B
pEruoHe uccie0Banus Berpeyaercs 14 BUaoB.

B perunone rearus o0pasyeT ¢ MOJBIHBIO B OCHOBHOM T'€HTU30BHIE (Sal-
soletum nodulosae), TeHTU30BO-TIONBIHHBIE (Salsola nodulosaeto- Artemisia
fragransetum) nu moibiHHBIC (Artemisietum) accoruanuu. BumoBo# coctaB
TeHTM30BO-TIOJIBIHHBIX aCCOLMALMM TMOYTH TaKOW jKe, KaK W TeHI'M30BO-3(de-
MepHbIX (Salsola nodulosaeto-Ephemeretum). Acconuanuii Ha KPyTBIX CKIIO-
HaX yBEJIMYMBAETCS OOMJIME MOJBIHM AYIIUCTOM. DTHU accOlUaIuu SIBISIOTCS
JBYX- WA TPEXSPYCHBIMH.

B BepxHeMm sipyce NOMUHUPYIOT I'€HTU3 WM MOJBIHb AylIucTas. Dde-
Mepbl ¥ 3(eMepou Il COCTABIISIOT BTOPOHl sipyc. Acconmanuu Salsola nodu-
losa-Artemisia fragrans BcTpedaroTcs Toyibko B HaxusiBanckoit AP. I'eHrus B
HCCIIETyeMOM PETHOHE 00pa3yeT, B OCHOBHOM, Ha CYXHX, TJIMHUCTBIX, KAMEHU-
CTO TaJEYHUKOBBIX CKJOHax Oojiee pelKhue U XapaKTepHble T'€HTU30BO-
dbpuranonHbie (MM TEHTU3 C dJIEMEHTaMu (DpuraHbl) accoruaruu. B aTux
TpYNIHUpoBKax, Kpome Salsola nodulosa Bctpeuarorcs Atraphaxis spinosa,
Caragana grandiflora, Acantholimon karelini; U3 TpaBIHUCTBIX MHOTOJET-
HUKOB C JX€CTKUMU ctebsmu -Teucrium polium, Onobrychis vaginalis, Linum
austriacum. Hepenko BcTpeuyaeTcsi NMOJIbIHG Artemisia fragrans; U3 TyKOBUY-
HBIX nipeacTaBieH Allium rubellum. Ddemepsl u d3pemMepon bl pa3BUTHI cliadee,
4YeM B T€HTH30BO-3()eMEPOBBIX accoruanusx. M3 HUxX xapakTepHbl MATIIHK JTy-
KOBHYHBIN, MOPTYK BOCTOYHBIN, 3U3U(Opa TOHKAs1, OypadyoK IMyCTBIHHBIA U JIP.

HccnenoBanus nokasanu, uyto i HaxusiBanckon [Ipuapakcunckon no-
JUHBI HapsAYy ¢ OCOOBIMU BapHaHTaMM IOJBIHHOM, MOJBIHHO-COJISITHKOBON U
COJITHKOBOH TOJTYIYCTBIHSMU U MTYCTHIHSAMU, XapaKTEPHBI ThICIYEITUCTHUKOBAS
(Achilletum) n apuctunoas (Aristidetum) OJIymyCTBIHU F0KHOTO THMA (3).
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B HaxusiBanckoit AP monbiaHBIE (popMaIiuu pacpoCTpaHEHBI B TOJIOCE
ot 700 no 1000-1100 M Hax ypoBHEM MOps, 110 AOJIMHAM K€ PEK 3aXOMAT B Io-
pb1 10 1200-1500 M.

LentpanbHyto yacTh OacceifHa p.Apakc 3aHUMAIOT CBOeoOpaszHbie (Pop-
Malluy KapraHa U NmoyblHu ¢ kKam$opocmoit (Camphorosma lessingii), nedbenoi
TaTapckoi (Atriplex tatarica); Ha 3HAUUTENBHBIX IJIOLIAASX PACIPOCTPAHEHBI
accolMalliy KapraHa ¢ IMOJIBIHBIO U MSATJIMKOM, OTAEIbHBIMU ISITHAMU BCTpe-
4aroTcs popMaIuu KapraHa ¢ OJHOJICTHUMH U MHOTOJIETHUMH COJISTHKAMH, U3
KOTOPBIX MpeobagaroT cosHKa xKupHas (Salsola crassa) v mBeaKa MEIKOJIN-
ctHas (Suaeda microphylla).

Pacnpenenenne kapraHHbIX COOOIIECTB [0 TeppuUTOpUU OacceliHa
p-Apakca 3aBUCHT OT CTEIICHH Pa3BUTOCTH M BO3pacTa MmouBkl. B paiione Kypa-
ApakcuHCKON HHM3MEHHOCTH Munbckas u KapabOaxckass HU3MEHHOCTH SIB-
JSIOTCSL CAMBIMHU JIPEBHUMU.

B npenenax 6acceitHa p.Apakc MyCTBIHHAsI PaCTUTEIBLHOCTh BCTPEUAOT-
csi B MUJIBCKOW HU3MEHHOCTH. 371€Ch IMIUPOKO PACIPOCTPAHEHHBIMU U Xapak-
TEPHBIMU 1I€HO300pa3yIOIIMMH SAU(PHUKATOpaMH, JOMUHAHTAMHU U COJOMUHAH-
Tamu sBIsIOTCs Halocnemum strobilaceum, Salsola nodulosa, Salsola den-
droides, Salsola crassa, Kalidium caspicum, Halostachys caspica, Petro-
simonia brachiata, Suaeda microphylla, Artemisia fragrans, Atriplex tatarica,
Camphorosma lessingii u np. CnyTHUKaMHU 3THX 1IEHO3000pa3oBaTelieid, B OC-
HOBHOM, SIBJISIOTCS 3(heMephl U aeMeponsibl, Kpome capcazanHukoB (Halocne-
mumetum). B oCTaNbHBIX MyCTHIHHBIX COOOIECTBAX BCTPEUAETCS MHOTO 3de-
MEpOB, B UX 4ucle: Bromus japonicus, Zerna rubens, Malvalthaea transcau-
casica, Lepidium perfoliatum, Senecio vernalis, Eremopyrum triticeum u np.

CaMbBIMH IIHPOKO PACTIPOCTPAHCHHBIMU U XapaKTePHBIMH (HOpMAIUSIMU
SABJISIIOTCSL  capca3aHHOBble (Halocnemumetum), mnotamaukoBbie (Kalidiu-
metum), KapraHoBble, COJITHOKOJOCHUKOBbIE (Halastachysetum), 1iBenoBbie
(Suaedaetum), noneIHHEBIE (Artemisietum), CONSHKOBBIE (Salsoletum), xamma-
pucoBeie (Capparisetum), meTpocuMoHuEBkIe (Petrosimonietum) u np. (Cxema
knaccudukanuu Nel)

Ha conmoHuakax ¥ COJOHUYAKOBBIX MOYBAX BCTPEUAIOTCS COOOIECTBA Ta-
10(UTOB, JOMUHAHTOM KOTOPBIX siBisiercsa Kalidium caspicum. Cnenyer oTMme-
TUTh, 4TO mpouspactanue Kalidium caspicum B Oaceiine p.Apakc IOKa-
JN30BaHO U IPUYPOUEHO K IOT0-BOCTOYHON OKpaHHE.

Consinokonocuuk (Halostachys caspica) mpouspactaer BO MHOTHX 4Yac-
Tax AzepOaiimkana. Ero MO)XHO BCTpETUTh B BOCTOYHOM PaiioHE, BAOJb pyciia
p-Apakc u B 3amajHON €ro 4acTu. B pernoHe cymiecTByrOT MHOTO pa3HooOpas-
HBIX COYETAaHWN COJITHOKOJIOCHHKA C OJHOJIETHUMH COJISTHKaMu M 3demepami.
Bce onu otnmuatores apyr oT apyra Bo3pactoMm. OObIUHO cOYeTaHHE B COO0-
IECTBE COJITHOKOJIOCHUKA U IIBEKU MEIKOJIUCTHOM.

[[upoko pacrpocTpaHeHbl B pailoHe KapranHble coobOmiectBa. OHH TTO-
KPBIBAIOT MOYTH BECh KOHYC BBIHOCA P.ApaKc U HM)KHHUE YaCTH.
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Kapran (Salsola dendroides) sBnsercs sauduKaTopoM MHOTOYHC-
JeHHbIX coobmecTB. OH 00bIYHO coueTaercs ¢ Artemisia fragrans, Campho-
rosma lessingii ¥ ¢ OONBIIAM KOJUYECTBOM BHIOB OJHOJCTHHX TaJIOPUTOB H
ademepoB. Hanbounbime miomaan 3aHUMAIOT COJITHKOBO-COJIEPOCOBBIE (Sal-
soleto-Petrosimonietum), COJITHKOBO-TIOTAITHUKOBBIE (Salsoleto-Kalidietum)
acconuanuu. Kpome Toro, HaMu BBIJIEJICHBI KapTraHHO-OIHOJIETHECOISTHKOBBIE,
KapraHHO-MHOTOJICTHETPABSIHUCTBIC, KapraHHO-3()eMEePOBBIC TPYITITBI acCOIHa-
mun. [lo duToneHOTHYECKOMY COCTaBy M CTPOEHHUIO 3THU cooluiecTtBa Goisee
NPUMHUTHBHBI. BecbMa MBIIIHOTO Pa3BUTHS JOCTUTAIOT OJHOJCTHHE COJSTHKU H
3nakoBbie 3emepnl. KapranHo-ademepoBbie U Apyrue TPYNIHPOBKHA KapraHa
BCTPEYAIOTCS OTACIbHBIMH TsITHAMU. DUTOIEHOTHYECKUN CTPOM ITHX CO00-
IIECTB YCTOWYHB, OSBIISIOTCS BH/IbI CBOMCTBEHHBIC ITOJILIHHUKAM.

Cxema knaccupurkauun Nel
Cxema xiaccugurayuu

nycmsiHHoU pacmumedsHocmu
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Bce accommanuu cToat G1M3K0 K MOJIBIHHO-KApTaHHBIM U MOJIBIHHBIM CO-
obmecrBam. OHU (HOPMHUPYIOTCSI M3 acCOIUAIMN KapraHa ¢ OJHOJICTHUMH H
MHOTOJIETHUMU COJITHKaMH, a TaKke C MITUKOQUTHBIMU KyCTapHUKAMU, TOJTY-
KyCTapHUKAaMH ¥ MHOTOJICTHUMHU TpaBaMH MpPH ONPECHCHHH TOYB U YTIIyO-
JIEHUH TPYHTOBBIX BOJ. [louBa mox 3ToM rpynmnoi accouuaruii KapraHa B OC-
HOBHOM COJIOHIIEBATasi, CEPO-KOpPUYHEBAs, CBETJAsl, PekKe CBeTasi, ciabopas-
BUTAs.

Odemepbl COCTABISIOT XOPOLIO BBIPAKEHHYIO CHHY3HUI0. 13 ahemepoB
INIMKO(UTOB TPUCYTCTBYIOT MaslbBa 3akaBka3ckas (Malva transcaucasica),
KOCTep SMOHCKUU (Bromus japonicus) n np. V3 ademMeponioB BcTpedaroTcs
MSATIUK JTYKOBUYHBIN (Poa bulbosa), mykx kpacueromyii (Allium rubellum).

OcoOeHHO OOMJIBHO M XOpOIIO MPEICTaBICHbI B PETMOHE KapraHHO-
nosibiHHbIE popmaruu - (Artemisieto-Salsoletum). B mecTtax KOHTaKTa KapraH-
HOW (opMaLuu ¢ MYCTHIHHOW IOJIBIHHOM (hopmanmeld o0pa3yroTcs IIHPOKO
pacnpocTpaHeHHbIe nepexoanbie Tupdy3HO-cMeIIaHHbIe U KOMIUIEKCHBIE ac-
COIIMAIIMU KapraHa Kak C IMOJIBIHBbIO JYIIMCTOM, TaK U C COMPOBOXKIAIOIIUMU
MOJIBIHb KOMIIOHEHTaMH. Kapra u mosibHb - BUABI Pa3JIMYHON IKOJIOTUH, IIPO-
u3pacras COBMECTHO, UCIOJIb3YIOT KaXIbld pa3IMuHbIE MMOYBEHHbIE TOPU30H-
Thl. [lonbIHE BO BCEX CMENIAHHBIX COOOIIECTBaX MPHUCYTCTBYET OOMIIBHO.
dopManyy KapraHa U MoJIbIHUA JYIIACTON XapaKTEPU3YIOTCS XOPOILIO Pa3BUTON
371aKOBOM CHHY3HMEH, XOpPOUIMM pa3BUTHEM M OOJBIIMM YHUCIOM TaJO(PUTHBIX
DIIEMEHTOB, PHOIIKASICH TEM CaMBIM OOJIbIIE K KapraHHUKaM, YeM K IOJIbIH-
HUKaM.

B s10it dopmanmu no paznuyHoMy (IOPUCTHUECKOMY COCTaBY KOM-
MMOHEHTOB MOKHO BBIACIUTH 4 rpynmbl accormannu. Kaxnas u3 accouunarnui
P COOTBETCTBYIOIIUX H3MEHEHUSX IOUYBEHHO-TPYHTOBBIX YCJIOBHM MOXKET
CMEHHUTHCSI HEMOCPEACTBEHHO YHUCTHIMM IMOJIBIHHUKaMU. JlutepaTypHble HC-
TOYHUKH TIOKA3bIBAIOT, YTO MPH YIIIyOJICHUU TPYHTOBBIX BOJ, KapraH BEIMHpPA-
€T ¥ €0 MOJIHOCTBIO 3aMEHSET IOJIbIHb.

[TerpocuMOHNEBO-TIOIBIHHO-KapTaHHAsl aCCOLIMAIIUSl PacpPOCTPAHEHA B
CpeaHel YacTu KOHyca BbIHOCA p.Apakc. DTO camas paclpOoCTpaHEHHAs acco-
[UaIys U3 TPynmsl GopMaluid KapraHa ¢ MOJBIHBIO AymucToi. OHa sBIseTCs
CIENYIOLIEH CTYNEHBIO Pa3BUTHUS IMETPOCHMOHHMEBO-KAPTaHHOM acCOIMalUu.
Kapran o0buHO 3aHUMAET MEPBBIA SIPYC, BHICOTA KYCTOB €0 10 8 CM; MOJIbIHb
npeobiiajaeT BO BTOPOM sIpyce; NETPOCUMOHUS U COJSIHKA B TPEThEM, K HUM
MPUMEIIUBACTCS COJNSHKA kupHas. 13 ademepoB u ademeponioB mpeodiama-
IOT MSITJIMK JIYKOBUYHBIN U KOCTEP SIMTOHCKUH.

Cono1KOBO-TIOJBIHHO-KApraHHasi accolualusl pacnpocTpaHeHa Ha
ckiloHax pek. OHa SBISETCS CIENYIOLIEH CTYNEHBIO Ppa3BUTUSA COJIOIKO-
BOKapraHHOM accolualuy. 31eCh COJIOAKA HECKOIBKO YTHETEHA U PACIIONIOXKe-
Ha BO BTOpOM sipyce. 13 aceMepoB xopoliio BhIpakeHbI sIMMEHb 3asiunid, KOC-
Tep AMOHCKHIA, KOJIOpUS U JIp.

OnHOM M3 XapaKTEPHBIX acCOLMAUN JJI1 MYCTBIHHON PacTUTEIbHOCTH
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SBISIETC  KaM()OPOCMOBO-TIOJIBIHHO-KapraHHasi, KOTOpas pacrmpocTpaHeHa
TONBKO B OacceiiHe p.Apakc. B 3Toil acconumanuy mojiblHb pa3BUTa XOPOILO,
OHa BcTpevaercss B oOunuu 2-3 Oamna. Kapran takke XOpoimio pa3BHUT, €ro
obumnme cocrapmnsieT 3(4) 6amna. Kamdopocma 3aHuMaeT BTopoit sipyc, ee oou-
aue coctapusier 2 Oamna. M3 OZHONETHUX COJITHOK 3/I€Ch BCTPEYAIOTCS -
Petrosimonia brachiata, Salsola crassa: w3 >QeMepoB TPHUCYTCTBYIOT -
Lepidium perfoliatum, Eremopyrum triticeum, Chamaemelium praecox, Helio-
tropium suaveolens, Aegilops squarrosa, Filago spatulata, Malvalthaea
transcaucasica, Pterotheca marschalliana, Spergularia diandra, Haphochloa
phleoides.

IIceBnoMaKKHN KaK HOBBI THII PACTUTEIbHOCTH A3epOaiiaxkaHa.

B cymectBytoiieid HaydHOW JUTEpAType MO PACTUTEIBHOMY MOKPOBY
UCCJIEAYEMOI0 pEeruoHa HEe BCTPEYAETCs KakK THUIl  PacTUTEIbHOCTHU-
NCeBAOMaKKHU. Pe3yabTaThl HAIMX HCCIENOBAHUM M0 U3YyYEHHUIO (PUTOLIEHOJIO-
TUYECKHX OCOOEHHOCTEW PAaCTUTENHLHOCTH JAal0T OCHOBaHHE yKa3aTh BIIEPBHIC
st AzepOaiipkaHa Kak HOBBIW THUI PACTUTEIILHOCTH —TICEBIOMAKKH.

B paiione Taubima, (ropHoi yacTu SApasIiMiauHCKOro u Jlepukckoro paii-
OHOB, B TOM 4mciie 3yBaHjae), Ha Manom KaBkase (B OKpECTHOCTH CeEJICHUS
Kepupxa [lamkecanckoro paiiona), HaxusiBanckoit AP (Ha Tepputopuu ce-
nenune ApyHmx IllaxOy3ckoro paiioHa) BCTpEUaroTCs CBOCOOpa3HbBIE pPACTH-
TeNbHBIE TPYNIUPOBKH, KOTOPHIE TIO CBOCH (DUTOICHOTUYECKOW CTPYKType H
(GbU3MOHOMHHU PE3KO OTIMYAIOTCSA OT APYTHX THUIIOB PACTUTEIHHOCTH.

OnuceiBaeMbIil THI Cpeau BCEX MPOYHMX BAPUAHTOB HATOPHO-KCEPOPUT-
HOM W TOPHOJIECHOW DPACTHTEIBHOCTH HE WMEET OOIMX MPU3HAKOB. 37ECh
BCTPEUAIOTCS JIECHBIE DJIEMEHTBI, HO OHU 00pa3ylT TPYTHOMPOXOAUMBIE KYyC-
TapHUKOOOpa3HbIie 3apociii. CTBOJIBI JEPEBHEB JOCTUTAIOT MAKCUMYyM 3-3,5 M.
Tum 3T0T IpPeuMyIEeCTBEHHO BTOPUYHBIN, Pa3BUBAIOIIMIICS HA MECT€ YHUYTO-
JKEHHBIX 4YeJIOBEKOM JiecOB. OTHECEHHE €ro K ICEBJIOMAKKH OIpaBIbIBACTCS
3aCYIUIMBOCTBIO YCIIOBUN Pa3BUTHUS U KCEPOMOP(PHOCTHIO, mpeobaaiaHueM B
HEM KYCTapHUKOBBIX (hopM. [JOMHUHHUPYIOIIMMHU BUAAMU B 3THX 3apOCISIX SIB-
JSIOTCS Pa3IMuHbIe KCEPOPHUTHBIE KyCTAPHUKOBBIC BUIBI, COTIPOBOKIAIOIIHECS
BEChbMa IMEeCTPOM CBUTON KaK KCEPOPHUTHBIX, TaK U OoJiee ME30(DUTHBIX, TPaBs-
HUCTBIX pacTeHuid. [Io cBoeMy XxapakTepy 3TOT THUI PAaCTUTEILHOCTH MOJA00CH
CpPEenM3eMHOMOPCKON "MCEBIOMAKKH", OTJIMYAETCS, KOHEUYHO, WHBIM (IIopH-
CTUYECKUM COCTaBOM. DTHU 3apOCIIM BCTPEYAIOTCS JOBOJIBHO YacTO, HO TEM He
MeHee B ATpornaTeHe OHHM HE 3aHUMAIOT OOJIBIINX TUTOMIAICH.

JIOMUHUPYIOIUMHU BHJAAMU B 3TUX COOOIIECTBaX B OOJILIIMHCTBE CIyYa-
eB sBisttorcs llex hyrcana, Quercus hypochrysa, Pistacia mutica, Juniperus
polycarpos, Jfoetidissima. J.oblonga, Ulmus suberosa, Rhamnus pallasii,
R.spathulaefolia, Atrophaxis spinosa, Cotoneaster nummularus v 1p.

B cpenneropnoii 3one Tainbima (3yBaHze) MO CyXUM, KAMEHHCTBIM FOXK-
HBIM CKJIOHaM 4YacTO BCTPEYAIOTCS 3apOCiiid, 00pa30BaHHbIE MECTPOil CMECHIO
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CIeNYIONNX KYCTAaPHUKOBBIX BUJOB: Spiraea crenatum, S. hypericifolia, Juni-
perus oblonga, Cotoneaster vulgaris, C. racemiflora, Berberis orientalis, B. in-
tegerrima, Rosa spinosissima, Crataegus orientalis, Atraphaxis buxifolia v ap.

OdeHb XapakTepHO JUISI TAKUX COOOIIECTB IIMPOKOE PaCHpOCTPAHCHUE
OJTHOJIOJIBHBIX JIYKOBHUYHBIX ¥ KOPHEBUIIHBIX BUOB: Iris aphylla, I.caucasia, 1.
Paradoxa, Lreticulata, Gagea chanae, Crocus adami, Merendera raddeana,
Scilla armena, Puschkinia scilloidis n np. I3 nukopactymux BunoB Allium-a
BCTpevaronxcs Bo (iope AtponaTeHsl, 17 BUIOB MPOU3PACTAIOT TOJNBKO Ha
TOPHBIX CYXUX CKJIOHax Tampima, mpudyeM u3 HuUX Allium lencoranicum,
A.viride, A. dictyophrasum, A.transcaucasicum, A.talyschense, A.leuncanthum
CUMTAIOTC SHAEMHYHbIMH. OCTalbHbIE TPABSHUCTHIE PACTEHUS TaKKe OTIIH-
YarOTCS MECTPHIM COCTAaBOM, B KOTOPOM HanboJiee paclpoCTPaHEHHBIMH BH/Ia-
MU SBISIIOTCS KcepouTel: Pyrethrum chiliophyllum, Scutellaria orientalis,
Thymus serpyllum, Teucrium orienttale, T.polium, Festuca sulcata n np.

3neck Takxke BCTpedaroTcst Rhamnus cathartica, KOTOPBIA UMEET MOCIE-
JECHOU Xapaktep; Kpome toro, Vibirnum lantana, Lonicera iberica, Sorbus
umbellata, Rubus saxatilis, Evonymus verrucosus, Podanthum salicifolium,
Valeriana officinalis n np. B cpegneropnoit 3one (B HaxubiBanckoit AP B
[[Tax0y3ckoM paiioHE) TICEBIOMAKKH 00pa30BaHbl KCEPOPUTHHIMHU TTOPOJIAMH U
KyCTapHUKaMH, M3 KOTOPBIX OCOOEHHO XapakTepHo Pyrus syriaca. P. rad-
deana, P.salicifolia, Rhamnus pallasii, Pistacia mutica, Crataegus orientalis,
C. monogyna, C. pentagyna, C. pontica, Spiraea hypericifolia, Jasminum
fruticans, Amygdalus nana, A. fenzliana u np.

Bmecte ¢ stumu Bupamu paszBuBaroTcs Satureja macrantha, Thymus
collinus. T.xotschyanus, Sedum corymbosum, Hyssopus angustifolius, Sem-
pervivum globiferum u np.

CBoeoOpa3Hblil cocTaB JOMHUHHUPYIOIIUX BHUJIOB, a TaKXKe UX HE MEHee
CBOCOOpa3HbIe MOPPOIOTUIECKUE U IKOIOTUYECKUE OCOOEHHOCTH, B TOM YHC-
je GUTOLICHOTHYECKAsl CTPYKTYpa U (PU3MOHOMUS HE MO3BOJSIOT OTHECTU 3TOT
TUN HU K "¢purane", Hu x "rapure".

B paiione uccnenoBaHuss Ha BBICOKOTOPHBIX 30HaX, Ha KaMEHHUCTO-
CKaJIUCTBIX CKJIOHaX, HA MECTE YHHUYTOXKEHHBIX JIECOB B HACTOSIIEE BpeMs
c(hOpMHUPOBANTUCH MICEBJJOMAKKH, KOTOPbIE COCTOSIT, B OCHOBHOM, U3 KyCTapHHU-
KOOOpa3HBIX APEBECHBIX PACTEHUH.

boranunueckuii coctaB 3TUX LIEHO30B COCTOUT, B OCHOBHBIM, U3 MEpe/-
HEa3WaTCKUX IJIEMEHTOB (uiopbl. HamMu yCTaHOBIEHO, YTO ITOT THUI PaCTH-
TEJIbHOCTH BCTPEUAETCS B CpeAHEropHbIX parioHax Tansimia, Manoro Kaskasa
u HaxusiBanckoii AP (cxema kiaccudukanmu 2) B HanOoJiee BIaKHBIX CKIIO-
HaX TOp, OCTPOBKaMH BCTPEYAETCS U B MOCTENIECHBIX MAacCHUBaxX. 3/1€Ch OHU 3a-
HUMAIOT I0KHBIC, CYXH€, BBIIICIIINE U3-T10 JIECa CKIIOHBI.

B sTOoM oTHOLIEHUU ucclie0OBaHHbIE HAaMU a3zepOalikaHCKUe BapuaH-
ThI TICEBOJIOMAKKOB SIBJISIFOTCS BIIOJTHE a30HAJIBHBIMH, TaK KaK Pa3BUBAIOTCS OT
HU30BOW 30HBI JO BBICOKOTOPHOW BKIIIOUMTENIHHO.(4) OmgHako Hambosee Tu-
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MUYHOE BBIPAXKEHUE TOT THIT PACTUTEIHHOCTH IMOJyYaeT B CPEAHETOPHOM 30-
HE, TJIe OHU Pa3BUBAIOTCS HA CKJIOHAX BCEBO3MOXKHBIX IKCIO3HIINN, HA KPYTHIX
KaMEHHCTHIX, IEOHUCTHIX U CKATUCTBHIX MECTOOOUTAHUSX.

SApycHocTh X0pormio BeipakeHa. Camble BEpXHHUE SPYCHI COCTABISIOT
KapJIMKOOOpa3HbIe IPEBECHBIC M KYCTAPHUKOBBIC BUIBI; HA BTOPOM SIpyce, Me-
KAy KyCTapHUKAaMHU M JIEPEBbSIMH B MAJIOM OOWIIMU TPEICTABIICHBI TPaBsSHU-
CTBIE BHIBI, TPETUH SIPYC COCTABISIOT TIOYBEHHBIC BOJOPOCIH, HaI3EMHbBIE
JIAIIAHHUKA U MXH.

N3 xapakTepHBIX (GOpMaIuii 3TOr0 TUIA PACTUTEILHOCTH MOXHO yKa-
3arb: Varia herboso-Quercuetum, Varia herboso-Acereto-Quercuetum, Varia
herboso-Quercueto-Carpinetum, Varia  herboso-Carpine-to-Quercuetum,
Varia herboso-Fageto-Carpinetum, Varia herboso-Junipereto-Carpinetum,
Varia  herboso-Junipereto-Cratecusetum, Varia herboso-Cotonoastereto-
Cratecusetum, Ilex hyrcanetum u np.

[lceBmoMakku TO-pa3HOMY OBLTH ONMHUCAHBI HCCIIENOBATEISIMU. Tak,
B.Jd.I'amxueB u ap.(1) yka3plBaloT, YTO HA BEPIIMHAX BBICOKUX T'OpP HAropHO-
KCepoUTHBIE IIEHO3bI 00OTalaloTCsd MEHee KCepOMOUTHBIMU TPABSIHUCTHIMHU
DIIEMEHTaMH, OCOOEHHO 3JIaKaMH, 00pa3ys IIEHO3BI JIYTOBO-CTEITHOTO XapaKTe-
pa WK CIUIONIHBIE Jyra ¢ KycTapHUKOM. Jlanee ykas3pIBaeTcs, 4TO Hapsay C
HArOpPHO- KCEPOPUTHBIMU IIEHO3aMH BCTPEYAIOTCS COOOIIECTBA CO CIOXKHBIMU
ku3HeHHbIMH dopmamu. A.A. I'poccreiim (2) oTMeuaeT, 4To MOCIECIHUM 3Ta-
MIOM B UCTOPUU HATOPHO-KCEPODUTHON PACTUTEITHHOCTH SIBISETCS €€ IMIHPOKOE
BTOPUYHOE PACIPOCTPAHEHUE YK€ B HAIIM JHU, OOYCIOBIEHHOE BBIPYOKOM
JIECOB, TPYAHOCTBIO UX BO3OOHOBIEHUS H T. 1.

Cxema knaccnduraunn No2

CXEMA KITACCH®HKAIIUHA ICEBAOMAKKH
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Hamu BbIIBIIEHO, YTO C MOAHSITHEM B TOPHI peibed CTaHOBUTCS Ooiee
KPYThHIM M KaMEHUCTBHIM, JIECHAs PACTUTEIHHOCTh MO CPABHEHHIO CO CpEeIHE-
ropbeMm Tanpllia MecTaMu TPHOOPETAeT MPEPHIBUCTHIM XapakTep. B cBsi3u ¢
M3MEHEHHEM 3KOJIOTUYECKHX YCIIOBUN CTBOJIBI IEPEBHEB MPUOOPETAIOT KapJIH-
KOBBII xapaktep. Bo ¢uopucTuueckoM coctaBe TakUX THUIIOB JIECOB ICEBJO-
MakKd TpeacTaBieHbl Bunamu Quercus macranthera, Carpinus orientalis,
C.caucasicus, Acer luteum, A.campestre, A.velutinum, Fraxinus excelsior, Ilex
hyrcana, Mespilus germanica, Evenymus latifolius w np. Jluan Her BoBce, a
TPaBSHHUCTHIA TTOKPOB OOWMIIBHBIN H 37€Ch MpeodiaaatoT Jiyrosie hopmsl: Poa
nemoralis, P.pratensis, Asperula odorata, Dryopteris filix mas, Dactylis
glomerata, Brachypodium silvaticum, Panicula europaea, Campanula
ranunculoides, Geum urbanum, Fragaria vesca n ap. OOUIBHO TIPEICTABICHBI
BUnbl ponoB Vicia, Stachys, Carex, Primula, Stellaria, Lilium, Melica,
Trifolium, Bromus, Centaurea, Silene u ap.

BerpeuaeMocTh TpaBSHHUCTBIX PACTEHHM 3aBUCHUT OT IMOJHOTHI JpeBec-
HBIX BUJIOB U YKCITO3UIIUU CKJIIOHOB.

B BepxHem ropaom mnosice (SIpapIMIMHCKUAN paiioH okoJio ceneHbs Ln-
JaBaHTe) BCTpeuyaeTcsi OyK TONBKO HA CEBEPHBIX CKIIOHAX, PEIKO BCTPEUYACTCS
rpad KaBKa3CKUU M 1y0 KalITaHOJUCTHBINA, BMECTO HUX TOMUHUPYIOT Quercus
macranthera u Carpinus schuschensis.

BeuHo3eneHbIX pacTeHHil B MOJJIECKE MEHBIIE, YeM B CPEIHEM TOPHOM
nosice, HA0OOPOT, OOMIIBHO TpeZCcTaBieH llex hyrcana, IMEIOMINN CTENIONTYIO-
cs hopmy U obpasyronuii Kyctsl 10 8-12 M. B paiione Bepxuneropnoro Taibl-
mra, okoio ceneHbsi lllmnaban Jlepukckoro paiioHa OHHM OOpPa3yIOT 3apOCiH
okou1o 10 ra miomaau.

Ilo cpaBHeHuto ¢ ropHoil yacteto Tansimna, B HaxusiBanckoir AP nces-
JIOMaKK{ paclpOCTpaHEHbl, TJIABHBIM 00pa3oM, B CEBEPO-BOCTOYHOM M IOTO-
3anagHoi yactax, B mosoce rop ot 1700 mo 2500 m. Penbed sTol momocs!
BEChbMa CJIOXKHBIN, N300MITYIOT CKajbl, OCBIITH, KAMEHUCTBIE CKJIOHBI C PEAKUMHU
ydacTKaMu OypbIX TIOYB. DTa MOJ0CA XapaKTEPU3yeTCs OONBIION BIIaXKHOCTHIO
KJIUMaTa, OJHAKO BCE €Ile HEJOCTaTOYHOTO JJIsi PAa3BUTHUS JIECHBIX I[EHO30B.
YacTo 1eHO3HI MICEBIOMAKKH COYETAIOTCS C TOPHO-CTEITHBIMU (hPOPMAITUSIMHU.

bonbmias yactb (UTOLIEHO30B INCEBAOMAKKH HUMEET MEPBUYHOE MPOUC-
XOXKJICHHE, MEHbIIIAs YacTh - BTOPUYHOE, BO3HUKIIEEC B Pe3yibTaTe MOPyOKH
KYCTapHUKOBOTO JIeca WJIK MapKOBBIX JIECOB.

Bonee pa3BuThie 11eHO3BI MICEBJOMAKKUA BCTPEYAIOTCS HA FOXKHBIX M BOC-
TouHbIX 4acTsax Kapabaxckoro xpeOrta. 31ech NCEBAOMAKKHU IMPEACTABICHBI:
Rhamnus pallasii, Rh. spathulaefolia, Atraphaxis angustifolia, A.spinosa,
Astragalus aureus, Cotoneaster fontanesii n 1p., KOTOPbIE BCTPEYAIOTCS HA Ka-
MEHUCTBIX CKJIOHAX, TO CHJIBHO M3PEKEHHBIX, OTKPHITBIMUA (DUTOIICHO3aMH, TO
0oJ1ee TYCTBIMU 3apOCIISIMHU.

Ha kaMeHHCTO- CKAIMCTBIX CKIIOHAX TOp TICEBAOMAKKH KOMIUIEKCHO CO-
YETAIOTCSA CO CKAIbHO-KCEPO(MUTHBIMU KyCTapHUKaMHU, Kak Amygdalus fenzlia-
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na, Juniperus oblonga, J. polycarpos, Ephedra procera n np. 31ech %e WHOTIa
BCTPEYAIOTCS AIIEMEHTHI KCEPOPHUTHOTO JIeCa-UBOJIUCTHAS TpyIa, OOSAPBIITHU-
KA. Mexay KyCTapHUKaMH pa3BUBAIOTCA KCEPOPUTHBIE BHIbl PACTCHMIH,
UMEIOIIME OYCHb MHOTO OOIIETO ¢ IIEHO3aMH T'OPHO-CTEITHOM pacTUTEIbHOCTH,
a TaKk)Ke KCepOPUTHBIE BUbl PACTEHUH CKAIbHBIX M OCBIITHBIX MECTOOOUTaHUH.
B cocraB nceBIoMakKy HEPEIKO MPOHUKAIOT 3JIEMEHTHI (hpuUrassl (5).

KpyTnsHa CKIIOHOB, CTENEHb Pa3BUTHs MOYBEHHOI'O IOKpPOBA U JApYyrue
HKOJIOTHYECKUE YCIOBHsI 00YyCIaBIMBAIOT pa3HOOOpa3ue cocTaBa ICEBIOMAK-
K1, OCOOEHHOCTH €ro TPaBsIHUCTOTO Apyca.

B okpectHocTsx cena buuenak HaxubiBanckoil AP BcTpewaroTcst He-
OO0JbIINE MACCUBBI NICEBAOMAKKH, I/l€ HA KAMEHUCTBIX CKJIOHAX C MPUMHTHB-
HBIMU ITI0YBAMU Pa3BUBAIOTCS 3apOCIIU TaBOJIIHU (Spiraea crenata), IO CTPYKTY-
pe U THUIy MOXOAsIIUE Ha IceBIoMakku. Kpome Toro, BCTpedaroTcsi CMelIaH-
HBIC [IEHO3BI, cocTosue U3 Rhamnus pallasii u Spiraea crenata.

IIceBnomMakku sBISIOTCS MEPEXOIHBIM TAIOM MapKOBBIX, KCEPOYUTHBIX,
apUIHBIX M CBETIBIX JIECOB, KCEPO(DUTHO-KYCTAPHUKOBOM CTEITHOW PacTHUTEINb-
HOCTH.

ITonpITOXKMBAs BBILIEYKA3aHHOE, MOKHO 3aKJIIOYUTh, YTO OJHUM U3 pel-
KHX M CBO€OOPA3HBIX THUIIOB PACTUTEIBHOIO IMOKPOBA MCCIETYEMOM TEpPpUTO-
puM ATponareHsl U B 1esoM A3zepOaiikaHa sBISETCA TaKOW THUI PAaCTUTEINb-
HOCTH KaK IICEBIOMAaKKH, KOTOPBIA COCTOUT U3 APEBECHBIX, KYCTAPHUKOBBIX U
TPaBSHUCTBIX PACTCHUM.
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AZORBAYCAN RESPUBLIKASININ YENI BiTKiCiLiK TiPLORi
E.M.QURBANOV
XULASO

Uzun miiddet aparilan elmi-todqiqat islorinin naticesindo Azarbaycan Respublikasi bitki
ortiiytline ilk dofo torofimizdon yeni bitkilik tiplori sohra vo psevdomakki oalave olunmusgdur. Bu
bitkilik tiplorinin fitosenoloji quruluslar1 Oyronilmis, onlarin dominant, subdominant
ndvlerinin, o climlodon formasiya va assosiasiyalarinin név torkibi miioyyonlogdirilmis, tipoloji
xtisusiyyotlori ayird edilmis, oxsar bitkilik tiplorindon forqli cohotlori gostorilmis vo tosnifat
sxemi verilmisdir. Bu bitkilik tiplorinin Respublikamizin orazisindo yayildigi botaniki-cografi
rayonlari xaritologdirilmisdir.

Acar sozlar: assosiasiya, dominant, subdominant, vegetasiya
NEW TYPES OF VEGETATION IN THE AZERBAIJAN REPUBLIC
E.M.GURBANOV
SUMMARY

As a result of conducted scientific-research work we have added new vegetation types
as desert and pseudomacchia to the Azerbaijan plant cover. Phytocenological structure of these
vegetation types were studied, their dominant and subdominant species, as well as species
content of formation and associations, typological features were defined, properties different
from similar vegetation types were determined and classification scheme was given. Botanical-
geographical regions of these vegetation types which are spread in our Republic were mapped.

Key words: association, dominant, subdominant, vegetation

Hocmynuna 6 pedakyuro: 15.09.2016 e.
Hoonucano xk newamu: 02.12.2016 e.
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CANDIDA CINSLI GOBOLOKLORDO BAKTERIAL ENDOSIMBIOZ

S. A MURADOVA, M.M.COFOROV
Baki Doviat Universiteti
cafarov67@mail.ru

Todgqiqat isinda Candida cinsli gobaloklorin Saburo miihitinin sathinda amala gotir-
diklori arpda lizis sahalorinin yaranma sabablori arasdirimisdwr. Miiayyon edilmisdir ki,
Candida hiiceyrasinin lizisa ugramasimin sababi endobakteriyalardir. Hazirda, Candida
hiiceyralarinds parazitlik edan bakteriyalarin eukariot hiiceyrada amala gatirdiyi dayisikliyin
“azilon” damla preparatinda alinmig naticalari togdim edilmisdir.

Acar sozlor: Candida, endobakteriya, eukariotik hiiceyrolor, simbioz

Tabii soraitdo gobalok hiiceyralorinin bakteriya vo diger mikroorqa-
nizmlorlo (obligat) simbiozu molumdur. Cox vaxt belo simbioz vezikulyar-
arbuskulyar mikoriz goboloklorindo rast golinir (7,10). Belo ki, bir sira kif
gbboloklorinin elektron mikroskopik xiisusiyyotlorinin Gyronilmosi zamani
onlarin sporasinda “bakteriyaya bonzor orqanellor” kimi adlandirilmis struk-
turlar agkar edilmis (5,11,12,13) vo askar olunmus namolum strukturlarin
morfoloji vo molekula soviyyosindo Oyronilmasi onlarin bakteriya oldugunu
tosdiq etmisdir (4).

Alman botaniklori Gehrig H. vo basqalari, nom torpaglarin sothindo
moskunlasmis Geoscphon puriforme gdboloklori ilo sianobakteriyalar arasinda
endositobiozun olmast haqqinda moalumat vermislor (8). Sonralar iso Gigaspo-
raceae fosilosinin alt1 ndviindo endobakteriyanin oldugu miioyyon edilmisdir
(2). Gobalok endosimbiontlarinin monsubiyyotini 0yronmok {igiin Scutello-
spora percica, Scutellospora castanea vo Gigaspora margarita novlorindon
alinmig DNT-nin ribosomal 16S ardicilligi aragdirilmisdir. Analizin naticolori
endosimbiontlarin, Burkholderia cinsinin niimayondoslori ilo yaxinligi miioy-
yanlogdirilmisdir. Goboalok niimunslorindo endobakteriyalarin sporadik feno-
men olmadig1 gostorilir (2). Endobakteriyalarin gobolok vakuolundan qida
monbayi kimi istifads etdiyi (3), olverissiz soraitdon qorundugu (6), tokamiildo
bitkilor alominin yaranmasi prosesindo ilk addim oldugu (8) bildirilir. Bak-
teriyalarin goboloklarlo belo qarsiliqli miinasibatlorinin asas1 o qader do aydin
deyil, verilon molumatlar ¢ox azdir vo ziddiyyatlidir.
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Bizim torofimizdon aparilan todqiqatlar zamani1 Candida gobsloklorinin
daxilindo yaranan vakuollarda horokotli bakteriyalar agkar edilmisdir (Bu
sahodo oldo edilmis elmi aragdirmalarda Candida goboloklorinin bakteriyalarla
belo qarsiliqlt miinasibatlorinin olmasi haqqinda molumatlara rast golinmir).
Qidali miihitin sothindo qazonla okilmis Candida goboloklorinin inkisafi
zamani amalo golon orpin iizerindo lizis sahalorinin yaranmasina vo bakteri-
yalarin iki morholoali hoyat dovriyasino malik olmasina goro bellovibrionlara
banzadiklorini, lakin onlardan forqli olaraq periplazmatik bosluqda deyil
sitoplazmada yaranan vakuollar daxilindo ¢oxalmasini nozoro alaraq, onlari
bdellovibrionabonzor bakteriyalar kimi toqdim etmisdik (1,14,15). Sonraki
todqgiqatlar bu bakteriyalarin bdellovibrionabonzor bakteiya oldugu fikrini
tokzib etdiyi liclin onlar1 bdellovibrionabonzaor bakteriya deyil, endobakteriya
kimi toqdim edirik. Hazirki todqiqat isinin moqsadi Candida goboloyi ilo
endobakteriyalar arasinda yaranan simbiotik miinasibatlori “ozilon damla”
preparatinda miioyyon etmok olmusdur.

Material vo metodlar. Candida kulturalar1t ATU-nun Mikrobiologiya
vo immunologiya kafedrasinin nozdindos foaliyyot gostoron 6zal kliniki labora-
toriyaya daxil olmus xostolorin miixtalif biotoplarindan (hozm trakti, vaginal
ifrazat, tonoffiis yollari, dori vo dori téromolori) gotiiriilmiis patoloji material-
lardan izols edilmisdir. Arasdirmada, Candida gobaloklorinin 25 staminin nati-
colori toqdim edilmisdir. Candida stamlart Saburo miihitindo 37°C tempera-
turda inkisaf etdirilmis vo 0,85%-l1i fizioloji mahlulda suspenziyalar1 hazirlan-
migdir. Kultura vo suspenziyalar otaq temperaturunda saxlanilmisdir. “Ozilon
damla” preparatlar1 hom birbasa kulturadan, hoam ds garisiqgdan hazirlanmigdir.
Hazirlanmis preparatlar uzun miiddst orzinds (1 ay vo daha ¢ox miiddotdo) vo
x1000-1500 dofa boyiidiilmakls is1q mikroskopunda miisahids edilmisdir.

Naticolor vo onlarin miizakirasi. “Ozilon damla” preparatlarinin
mikroskopik miisahidasi zamani1 gobalok hiiceyralarinin yerlorinde “horakati”,
eloco do ayri-ayr hiiceyroalorin daxilindo miixtolif 6l¢iilii vo miixtalif sayl (1-
50dad) vakuollarin goériinmasidir. Sokil 1-do (a-h) Candida cinsli goboloklorin
miixtolif stamlarinin ilk 7 giin miiddstindo ¢okilmis tosvirlori verilmisdir. Sokil
la vo 1b-do goboalok hiiceyralorinin daxilinde miixtolif sayli (1-4odad),
homg¢inin 1-a,b,c,d vo e-do miixtalif OSlgiilii vakuolar (v) miisahido edilir.
Tosvirlordo endobakteriyalar (e) vakuol daxilinds vo vakuol membranina fikso
olunmus tiind qranulalar kimi goriiniir (sokil 1- f,g,h).

Candida cinsli gobaloklorin daxilindo ¢oxalan endobakteriyalar hiicey-
roni tork etdikdo onun morfologiyasinda osasli doyisiklikloro sobob olurlar
(sokil 2 A-B). Gobolok hiiceyralorinin daxilindo yaranmis vakuollarin haocmco
boylimasi, bir-birino qarisaraq hiiceyronin daxilini shato edon iri bir vakuola
cevrilmosi goboalok hiiceyrasinin “bos” kimi gériinmasing, homg¢inin morfologi-
yasinin doyisilmosino (maos., sferiklosmosino, Olgiisiiniin bdylimosine vo s.)
sabab olur (sakil 2 a,b,c).
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Sok. 1. Endobakteriyalar Candida hiiceyralorinin vakuolunda. a,b-hiiceyra daxilindo miixtalif
oOl¢iilti vakuollar, a,b,c,d,e-vakuol daxilinds horokatli endobakteriyalar, f, g vo h-vakuolu
tork etmoyo calisan endobakteriyalar (v-vakuol, e-endobakteriya).

Sahib-hiiceyroni tork etmoyo ¢alisan endobakteriyalar onun membra-
ninda da asash doyisikliklor yaradirlar. Bu zaman hiiceyro gisasinin tamliginda
pozulmalar, miixtalif nahiyslorinds qalinlagsmalar, ¢ixintilar vo ya ¢dkmolor
miisahido edilir (s0k.2 a-e).

3. b. & d g

Sok. 2. Endobakteriyalarin ¢oxalmasi naticasindo Candida hiiceyrasindo
va qisasinda zodslonmoalar yaranan doyisiklar.

Yaranmis belo hiiceyralor sonda dagilir (sokil 3 a,b,c). Preparatlarda
dagilmig gbobalok hiiceyralori vo onlarin qaliglari, eloco do hiiceyra qaliqlari
arasinda sopoalonmis endobakteriyalar goriintir (sokil 3 a-e).

Candida hiiceyrasini tork etmis endobakteriyalarin hoyat dovriyssinin
ikinci morholosi baglayir. Belo ki, endobakteriyalar miioyyon miiddst otraf
miihitdo foal horokot etdikdon sonra bir qiitbiindon substrata fikso olunurlar,
avvalco horokotlori mohdudlasir vo sonda tamamilo horokotsizlasirlor. Bu
zaman onlarin formasi doyisilir vo sferoblastlara gevrilirlor. Preparatlarda belo
sferoblastlarin miqdar1 névbaeti sutkalarda artmaqda davam edir (sokil 4).
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Sak. 3. Endobakteriyalarin Candida hiiceyroloring tosiri. A- daxili endobakteriyalarla dolu,
dagilmaqda olan gobalok hiiceyralori; B-dagilmis Candida hiiceyrasi 1-hiiceyra qaliglari
vo 2-endobakteriyalar.

Endobakteriyalarin 6z Olgiilorindo forq oldugu kimi yaranmis sfero-
blastlarin Olgtilorindo do forglor miisahido edilir. Sferoblastlarin dl¢iisii Can-
dida cinsli goboloklorin miixtolif stamlarinda 0,2-1mkm arasinda toraddiid edir
(sokil 4 a,b,c).

a. b. c.
Sok. 4. Candida hiiceyroalori “ozilon” damla preparatinda: a —Candida hiiceyrasinds yaranan
vakuollar va daxilinds endobakteriyalar, b - endobakteriyalar Candida hiiceyralarinin
daxilinds va xaricinda, ¢ - Candida hiiceyralorinin sayca azalmasi.

Sferoblast formalarin miqdarca artmasi goboalok hiiceyralorinin sayinin
koskin azalmasi ilo miisayiot olunur (sokil 4c). Endobakteriyalarin ¢oxalmasi
gbbolok hiiceyrasinin dagilmasi ilo noticolonir. Bu zaman ¢oxsayli bakteriyalar
otraf miihito yayilir (sokil 5 a,b). Dagilmis hiiceyro galiglar1 miioyyon miiddot
miisahido edilso do, todricon itir vo yalniz endobakteriyalarin asason sferoblast
formalari, bozon do horokatli formalart miioyyan edilir. Tosvir olunan monzors
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uzun miiddot orzindo (1 ay vo daha c¢ox) “ozilon damla” preparatinin
mikroskopik todgiqi zamani miisahids edilmisdir (sokil 5).

C

Sok. 5. Candida spp. miixtslif stamlarinda endobakteriyalarin goxalmasi a-b - hayat qabiliyyati
olan gobalok hiiceyrolarin sayca azalmasi, dagilmais vo dagilmaqgda olan goébolok
hiiceyralarinin miqdarinin artmast; c-d - gébalok hiiceyralorinin tamamils itmasi, yalniz
endobakteriyalarin sferoblastlart vo onlarin tok-tok horokot edon formalari

Aparilan aragdirma, insan orqanizminin miixtalif biotoplarindan izols
edilmis Candida cinsli gobaloklorinin endosimbiontunun oldugunu, hamginin
sonuncularin Candida cinsli goboloklorin ndviindon asili olmadan biitiin
stamlarinda (100% hallarda) rast golindiyini tosdiq edir.

Endosimbiontlar vakuol daxilindo “yaranir” vo boyiiyiirlor. Vakuolun
yaranmasi ilo bakteiyalarin goriinmosi arasinda korrelyasiya movcuddur. Belo
ki, kultivasiyanin ilk gilinlorindo vakuolu nozors carpmayan vo ya kigikdlgiilii
vakuollara malik kandida hiiceyrolorindo endobakteriyalar miisahido edilmir,
lakin nisbaton iridl¢iilii vakuollarin daxilindo onlar1 miisahido etmok miim-
kiindiir (sokil 1 a,b,c,e). Onlar, inkubasiyanin ilk sutkalarinda yalniz tok-tok
gbbolok hiiceyrolorinin torkibindo goriinso do, novboti sutkalarda daha g¢ox
hiiceyrolorin daxilindo miioyyaon edilir. Belo ki, 2 - 4 sutkaliq kulturada hor 100
gobalok hiiceyrasinin 10,8+1,06%-do vakuol daxilindo horokotli endobakteri-
yalar1 gormok miimkiindiirso, bu migdar miisahido miiddoti orzinds (20 sutka)
artmaqda davam edir vo daha ¢ox gobolok hiiceyrolorini (39,92+1,8%) ohato
edir. Bu da onlarin eukariot hiiceyrods ¢oxaldigini siibut edir.

Onlarin say1 ilk giinlordo 1 adad, ndvbati giinlords iso bir vakuol igori-
sindo 2-3 adod miisahida edilo bilor. Umumilikdo, gébalok hiiceyrasindo para-
zit-bakteriyalar ¢ox saylhidirlar. Lakin onlar, eyni vaxtda deyil, tadricon yaranir,
yoni ilk yaranmig bakteriyalar boyiiyorok vakuolu tork etdikdon sonra digorlori
yaranir. Bu, gdbolok hiiceyrosi mohv olana godor davam edir. ilk yaranan
bakteriyalar daha iri 6l¢iilii olub, hotta x1000 dofs bdyiidon mikroskopda da
aydin goriiniir. Novbati glinlorde yarananlar iso kigik ol¢iiliidiir vo onlar1 yalniz
x1500 dofo boyiidon mikroskopda goérmok miimkiin olur. Bundan sonra
yaranan bakteriya populyasiyasi artiq ¢ox ¢otinliklo gériinocokdir.

Maraqlis1 odur ki, endobakteriyalarin gdriinmosi Candida gobaloyinin
yasadigl miihitdon (mos., makroorqanizmin daxili miihitinin voziyyetindon,
gidali miihitin torkibindon, saxlanilma miiddotindon, soraitindon va s.) asilidir.
Yuxarida tosvir olunan proseslor zoiflomis gobolok hiiceyrolorindo daha cox
miisahido edilir. Mosolon, dovri kulturada eksponensial fazanin sonunda
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yuxarida tosvir olunan proseslor daha aydin tozahiir edir. Qidali miihitlorin tez-
tez yenilosdirilmasi vo ya fasilosiz kulturalarda tosvir olunan proseslor miisa-
hido edilmir. Eyni zamanda adi qidali mihitlordo (OPA,OPB va s.), torkibino
antifunqal preparatlar olavo edilmis Saburo miihitinde inkisaf edon Candida
gboboloklorindo endobakteriyalarin  ¢oxalmasi siirotlonir. Homginin bitki
mangali efir yaglarinin zaif konsentrasiyalarinda da endobakteriyalar1 miigahida
etmok mimkiindiir. Eloco do, pH-in koskin turs (pH1) vo yiiksok golovi
(pH10) hadlarinds olan qida miihitler belo endobakteriyalarin inkisafina mane
olmur. Demoli, endobakteriyalarin qida tolobati eukariot hiiceyra hesabina
tomin olunur va gobalok hiiceyrasinin inkisafina longidici tosir edon biitiin
amillor endobakteriyalarin ¢oxalmasini siiratlondirir.

Candida cinsli gobalaklorin endobakteriyalarla qarsiliglt miinasibatlori
elektron-mikroskopik todqiqatlarda da miioyyon edilmis, vakuolun yaranma-
simnin endobakteriyalarla slagadar oldugu fikrini tesdiq etmisdir (1, 14, 15).
Hal-hazirda endobakteriyalarin identifikasiyasi tizorinds islor aparilir vo miioy-
yan naticalor oldo edilmisdir.

Endobakteriyalarin Candida cinsli goboloklordo parazitlik etmosi
haqqinda molumatlara rast golinmir. Lakin F.Siavoshi va basqalar1 Candida
gbboloyindo horokot edon bakteriyalari tosvir edirlor. Onlar, bu bakteriyalarin
16S rRNT nukleotid ardicilligina géra H.pylori-ys aid oldugunu gosterirlor. Bu
iki mikroorqanizm arasindaki six olagonin tokamiil fenomeni oldugunu geyd
edirlor. Belo ki, agiz boslugunda rast golinan Candida gobaloklarinin H.pylori
iclin rezervuar oldugu gostorilir vo qorunma, orqanizmds (agiz boslugunda)
persistensiya, madaya reinokulyasiya va insanlar arasinda yayilmasinin sobab-
lorindon biri kimi izah edilir. Homg¢inin H.pylori-nin Candida gobsloyindo
yaratdig1 vakuolda stresdon vo antibiotiklorin tasirinden qorundugu da bildirilir
(6,20,21).

Yuxarida qeyd etdiyimiz kimi, vakuolun yaranmasi ilo endobakteriya-
larin  goriinmosi arasinda asililiq movcuddur. Lakin eukariot hiiceyrodo
deqradasiyanin bag vermasi vakuolun yaranmasi ilo alagolondirilir va vakuol
vasitoli deqradasiyanin autofagiya prosesindo ohomiyyati gostorilir (19). Digor
torofdon, C.albicans hiiceyrosindo yaranan vakuolun, sorti-patogen mayayabon-
zor goboloyin inkisaf etdiyi sahib orqanizm c¢orgivasindo vacib olan streso
davamliliqda, hiflorin polyarlagsmis bdyiimasinds va virulentlikdo, eloco do
gbboloyin patogenezindo holledici rola malik oldugu bildirilir (9,16,17,18).
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BAKTEPUAJIbHBIN SHIOCUMBHO3 Y TPUBOB POJIA CANDIDA
C.A.MYPAJIOBA, M.M.IKKAD®APOB
PE3IOME

B nanHoi paboTe OBUIM M3ydYeHBI MPHUYMHBI 00pa30BaHMS y4YacTKOB JIM3WCA HA TIO-
BEPXHOCTH IUICHKH, oOpa3zyemoii rpmbamm poma Candida ma cpeme Cabypo. bemio ycra-
HOBJICHO, YTO NPHYUHOW JIM3MCA SIBISIOTCS HSHI00AKTEpUH, 0OpazyeMmble BHYTPH KJIETOK
Candida. Hamu OpuH M3y4eHBI N3MEHEHUS, IPOUCXOISIINE B SYKAPUOTHIECKUX KICTKAX, BBI-
3BaHHBIC B pe3yNbTaTe IMapasuTHpoBaHUs OakTepuil B rpubax Candida, B mpemapaTe «pa3nas-
JICHHAs Karuisy.

Karwuerbie cioBa: Candida, sH100aKTepru, 3yKapHOTHUECKUE KIICTKH,CUMOKO3.
BACTERIAI ENDOSIMBIOSIS iIN CANDIDA FUNGUS
S.AMURADOVA, M.\M.JAFAROV
SUMMARY

The causes of lysis spots appearing on the mold formed by Candida fungus on the sur-
face of the Sabouraud agar were imvestigated in this research. It was found that the lysis was
caused by endobacteria. The results of the experiment aimed at researching the effect caused
by the bacteria parasiting on eycariotic cells have been presented in “’press drop method”.

Key words: Candida, endobacteria, eucariotic cells, symbiosis
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Tadgiqat naticasinda ananavi becarma iisullari ilo miiqayisada bas soganin sitil tisulu ilo
becarilmasinin iistiinliiklori siibut olunmus, Azarbaycanin riitubatli subtropik bélgasinda bu
veni iisuldan (sitil iisulundan) genis istifsda edilmasinin zoruriliyi magsadauygun hesab
edilmigdir.

Agar sozlar: sitil Gisulu, GMO, Allium, aqrosenoz, cins, ndv, sort, toxum, soganar,
pestisid

Ohalinin orzaq mohsullar1 ilo tomin olunmasinda torovozin miistasna rolu
vardir. Torovoz mohsullarinin torkibi sulu karbonlar, ziilallar, yaglar, vitaminlor,
galavi xassali mineral duzlar, iizvi tursular, spesifik dadverici vo digor qiymaotli
maddolorlo zongin oldugundan, onlar orqanizmin bu vacib maddosloro olan
tolabatin1 6doyir, eyni zamanda hocmli qida kimi hozmi asanlagdirmaqla
insanin normal faaliyyatini tomin edir.

Respublikamizin shalisinin normal qidalanmasi vo saglam hayat torzi
tiglin ildo on az1 1,5 mln. ton torovoz-bostan mohsullar1 istehsal olunmalidir. Bu
yiiksok miqdar toravez istehsalinda iss bas sogan (Allium cepa L.) xiisusi yer
tutur.

Diinya miqyasinda Allium (sogan) cinsino aid olan 400-don artiq sogan
novil yayillmisdir ki, bunun da 43 ndviino modoni vo yaban1 halda Azaorbaycan
Respublikasinda rast golini [5].

Homin modoni névlor igorisindo on ¢ox okilib becorilon bas sogandir.
Onun okin sahasi modoni halda becoarilon biitiin sogan novlori okinlorinin 95%-
ni toskil edir.

Cox tossiif ki, orzaq mohsullarina olan tolabatin siiratlo artdigi hazirki
dovrdo moatboxlorimizds, demok olar ki, hor giin istifado olunan bas sogan
mohsulu ohalinin indiki tolobatini 6domir. Bunun asas sobablorindon biri bas
sogan mohsulu istehsalinin bioloiji vo texnoloji osaslarinin lazimi soviyyado
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Oyronilmomasi vo movcud miitoroqqi texnologiyalardan holo do ¢ox long
istifads edilmosidir. Nozoro alinmalidir ki, yalniz elmi surstdo tam osaslan-
dirilib, istehsalat soraitindo yoxlanilmis yeni texnoloji iisullar vo intensiv
texnologiyalar hesabina mohsuldarligi artirmaq ve mohsulun keyfiyyatini
yiiksoltmok miimkiindiir. Hal-hazirda anonovi olmayan texnologiyalar (GMO
va s.) hesabina mohsuldarlig1 artirmaq istigamotindo miioyyan islor goriiliir.
Bunlari iso ugurlu natico kimi gobul etmok halo ¢ox tezdir. Halbuki okingilik
onanalorimiza sadiq qalaraq, kifayot qodor imkanlara malik olan homin onos-
nolor otrafinda manevr etmoklo daha yiiksok naticolor aldo etmok miimkiindiir.
Onanavi seleksiya yolu ilo kompleks qiymatli xiisusiyyatlora malik yeni sortlar
alinmal1, aqrotexniki qaydalar somaralosdirilmali, yeni texnoloji tisullar islonib
hazirlanmali, movcud olanlarin iso intisar tapmasina sorait yaradilmalidir.
Bizim todqgigatimizin mogsadi do mohz, ononovi becormo texnologiyalari
bazasinda otraf miihiti ¢irklondirmadon yiiksok vo ekoloji cohotdon tomiz
mohsul alds etmokdir.

Material vo metodlar

Tacriibalor Azorbaycan Elmi-Tadgidat Torovagilik Institutunun Lanke-
ran Zona Tocriibo Stansiyasinda qoyulmus, todqigatin on effektli variantlari
regionun sogan becaron fermer tosorriifatlarinda yoxlanilaraq bayenilmisdir.
Todgigatda bas soganin Yerli Masall1 sortundan istifado edilmoklo 6 becormo
tisulu (1.I1I-da sopin-nozarat; 20.IX-da sopin, 15.11I-da okin; 20.XII-da sopin,
20.IV-do okin; 20.I11-da sopin, 20.IV-do okin; 1.I1I-da sopin, 20.IV-do okin,
1.III-da sopin, 1.V-da okin) tadqiq edilmigdir. Hor variant 4 qat tokrar olun-
magqla tocriiba loklorinin sahasi 23-25 m” olmusdur. Okinlers edilon qullug
islori, demok olar ki, region ii¢iin gobul edilmis iimumi aqrotexniki gaydalar
osasinda yerino yetirilmisdir.

Vegetasiya dovriindo fenoloji miisahidolor aparilmis (toxumun ciicor-
mosi, 3-4 yarpagin omolo golmaosi, yalangi govdonin yogunlasmaga baglamasi
vo yatmasi tarixlori vo s.), bitkilorin boy vo inkisaf gostericilori (yalangt gov-
dolorin miqdar1 vo hiindiirliiyii, yarpaglarin say1 vo uzunlugu, eni vo s.) miioy-
yanlosdirilmis, mohsuldarliq roqomlari dispersion iisulla tohlil edilmigdir[3].

Naticalor vo onlarin miizakirasi

Azorbaycanda bas soganin sitil tisulu ilo becarilmasinin miimkiinliiyli vo
onun onanavai becoarms iisullart ilo miiqayisade istiinliiklori ilk dofo bizim
todgiqatlarla siibut olunmusdur. Olkomizin riitubotli subtropik bolgasindo
apardigimiz tocriibolorde (1980-ci ilden baslayaraq) sitil iisulu ilo bas sogan
mohsulu becorilmosinin xiisusiyyatlori otrafli dyronilmis vo miioyyon olun-
musdur ki, 15-20 dekabrda toxumlari polietilen ortiiklii sitilliklors sopib 15-20
martda sitillorin kogiiriilmosi yiiksok somoro verir [7]. Bu todqiqatlarda
toxumun sitilliys yalniz payiz-qis miiddstlorinds (15-20 noyabr, 1-5 dekabr,
15-20 dekabr, 1-5 yanvar) sopilmoasi vo sitillorin yazda okilmosi (23-28 fevral,
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5-10 mart, 15-20 mart, 25-30 mart), sonraki todqigatlarda iso polietilen or-
tilkklordon istifado etmodon yaz sopinlori (20 fevral, 1 mart) vo sitillorin bir
godor gec okilmosi (20 aprel, 1 may) kimi variantlar xiisusi tocriibslordo
Oyronilmisdir.

Sopin vaxtlar1 orzaqliq mohsul, toxum vo okin materiali istehsalinda
mithiim ohomiyyot kasb edir. Bu masaloya boyiik shomiyyat veron bir sira
miialliflor geyd edirlor ki, sopin vaxtinin doyisilmosi eyni zamanda, istilik, is1q
va riitubat rejiminin doyisilmasi demokdir [1, 2, 4, 6, 7, 8].

Todqiqatlar gostordi ki, miixtolif sopin-okin vaxtlar1 sitil tsulunda
becarilon bas sogan bitkisinin timumi inkisafina, sitilin keyfiyyatino, mahsul-
darligina vo soganaqlarin iriliyino oshomiyyatli doracods tosir edir.

Sopin vo okin miiddatlorindon asili olaraq mohsuldarliq 18,0-26,4 t/ha
arasinda doyigmis vo biitiin variantlar nozaratlo miiqayisodo iistiin olmusdur
(cadval).

Codvaldon goriindiiyii kimi on yiiksok sogan mohsulu (26,4 t/ha) 20
fevralda toxumu sapib 20 aprelds sitillori daimi yerina kd¢iirdiikde alinir ki, bu
da nozarot variantindakindan 61% artiqdir. Soganaqlarin orta kiitlosi boyiik
olmaqgla on yiiksok toxumluq mohsul ¢iximi (81-100 gramliq soganaqglarin
faizi) bu variantda geydo alimmisdir. Belo soganaqlar okildikdo yliksok vo
keyfiyyatli toxum alinir.

20 fevralda toxum sopilib, sitillorin 20 apreldo kogiiriildiiyli becormo
tisulunda da yiiksok notico alinmisdir. Belo ki, nozarst variantinda (1 martda
toxum sopilir) hektardan 16,4 t mohsul alindig1 halda, homin variantda 24,2 t
yiiksok keyfiyyotli soganaq mohulu alinmisdir. Bu da 47,6% artiq mohsul
demokdir. 1 mart sopinindo soganaqlarin orta kiitlosi 69,1 q, 81-100 g-liq
mohsul ¢ixim1 30,6%, 100 qramdan boytik fraksiya faizi ise 30,3% olmusdur.
Goriindiiyt kimi, iri kiitloye malik soganaq ¢iximi bu variantda xeyli iistiindiir.
Maraqli orasidir ki, on kigik fraksiyaya (40-60 q) uygun golon mohsul miqdar1
bu variantda hamisindan asag1 olmaqla, comi 12,4% toskil etmisdir.

Demali, 60,9% iri kiitloli (81-100 q vo daha artiq) soganaq alinmasin
tomin edon bu variant omtoslik vo eloco do toxumluq mohsul istehsalini
artirmagq ti¢lin somarali texnolji iisul kimi qiymatlondirils bilar.

Sitil tisulunun yiiksok mohsul vermosinin asas sobobi bitkilorin onlara
tolob olunan vaxtda ekoloji faktorlardan, xiisuson do riitubotdon somaorali
istifado edo bilmosidir. Belo ki, sogan sitili 3-4 yarpaq fazasinda sahoayo kogii-
riiliir ki, bu da asason yazin avvallorino, yoni riitubatin yiiksok oldugu dévre
tosadiif edir. Giinlin uzunlugunun da tosiri az deyildir. Toxumlar sitilliyo tez
sopildiyindon sitillor okin voziyystino ¢atana godor qisa giin soraitindo inkisaf
etmoyo mocbur olur. Adi sopinlordo iso bitkilor bu dovrii nisboton uzun giin
soraitindo kegirir.
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Cadval
Sapin-akin vaxtlarinin sitil iisulunda becarilon bas soganin
mohsuldarh@ina vo amtas keyfiyyating tosiri
(3 ildo orta hesabla, hektarda 350 min adad bitki)

Variantlar Mohsuldarlq | Soganag- [rilik fraksiyalar1, %
Saopin Okin larin orta
vaxtlarn  |vaxtlar| ha % kiitlosi, ¢ | 40-60q | 61-80q | 81-100q |>100q
1.1
- 16,4 | 100,0 46,8 26,8 34,0 27,0 12,2
(nazarat)
20.IX 15110 | 18,0 [ 109,8 51,4 36,0 38,4 17,1 8,5
20.X11 201V | 23,0 | 140,2 65,7 31,0 24,0 32,0 13,0
20.11 201V | 264 |161,0 75,4 224 30,0 36,4 11,2
1.II 2001V | 24,2 | 147,6 69,1 12,4 26,7 30,6 30,3
1111 1.V | 21,1 | 1287 60,2 22,0 25,0 34,0 19,0
Sy - 0,7 - - - - - -
HCPy;s - 2,03 - - - - - -

Bas soganin sitil {isulu ilo becarilmoasi ekoloji cohotdon do boylik listiin-
liikkloro malikdir. Belo ki, sitil tisulu ilo becormodo eyni Olgiilii, saglam vo
giimrah okin materialindan (sitildon) istifado olundugundan, eloco do sitillor
daha doqiq qida sahosindo yerlosdirildiyindon biitiin bitkilor eyni templo
normal inkisaf edir (zoif vo ciliz bitkilor, demok olar ki, olmur), tez yetisir
(iyunun ortalarindan baslayaraq) vo buna goéro do onlar xostolik vo zoror-
vericiloro ¢ox az tutulur. Suvarma vo becormolors, mineral giibro sorfino,
xostolik vo zararvericiloro garst miibarizodo istifado olunan pestisidloro on azi
2, toxum sorfino 2,5-3 dofo gonast olunur. Becormalorin saymin vo eloco do
kimyovi maddolor (pestisidlor vo mineral gilibrolor) sorfinin azlamasi hesabina
torpagin keyfiyyot gostoricilori ¢ox az doyisir, agqrosenozun tamliginin tomin
olunmasinda miihiim rol oynayan mikroorganizm vo fauna ndévlorinin miihafi-
zasi Uclin olverigli sorait yaranir. Naticads, yiiksok keyfiyyat gostoriciloring
malik, uzun miiddot yaxs1 gala bilon (hotta, yeni mohsul ¢ixana godor) ekoloj
cohotdon saf sogan mohsul olds edilir. Bizim tadqiqtlarimizda, hatta heg¢ bir
mineral giibro, suvarma vo pestisid totbiq etmodon belo, bu miitoraqqi iisul
hesabina sogan aqrosenozlarinin horr hektarindan 25-30 t mohsul gotiiriil-
miisdiir.

Sitil tisulunun osas tstiinliiklorinden biri do, davamli olaraq saglam,
standart vo yiiksok sogan mohsulu (omtoo vo toxumluq) alinmasini tomin
etmoklo, region ii¢lin ¢ox qiymotli vo ovozedilmoz hesab edilon yerli Masalli
sogan sortunun 0z genetik xiisusiyyotlorini qoruyub saxlamasinda miihiim bir
vasito olmasidir (muollif 30 ildon artiq bir dovrii ohato edon tocriibalorindo
osason yerli Masalli sortundan istifado etmisdir). Yaxsi olar ki, riitubotli
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subtropik iglim soraitinds bas soganla aparilan todqgiqatlarda iqtisadi vo ekoloji
cohotdon daha somaorali olan bu sitil isulundan istifads edilsin.

Beloliklo, aldigimiz naticolor onu demoyos osas verir ki, ononaovi sogan-
becorms iisullart ilo miiqayisads, demok olar ki, biitiin gostoricilorina gore
istiin olan bu miitoraqqi tisuldan genis istifado etmoklo otraf miihiti ¢irklondir-
madon yliksak vo hom do ekoloji cohotdon tomiz sogan mohsulu olds etmok
miimkiindiir.
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HOBBI METO/ BHIPAIIIUBAHMS JIYKA PEITYATOTO (Allium cepa L.)
HA ATPOCEHO3AX U ET'O 3KOJIO'HYECKOE IPEUMYIIECTBO

M.II.MUP30OEB
PE3IOME
B nmannOi1 cTaThe MpenCTaBICHBI PE3yJBTATHl HCCIECJOBAaHUS HOBOTO METOJa BBIpa-
MIMBAaHUS JTyKa PEMYaToro M €ro arpo3KOJIOTHYECKOTO MPEUMYIIECTBA B YCIOBHUSIX BIIAXKHBIX

cyOTponukoB A3epOaiimkaHa.

KiarueBble ciaoBa: paccanusiii cmocod, MO, Allium, arpocenos, poj, BUI, COPT,
CEMEHa, JIyKOBUIIA, ICCTUIU]T

A NEW METHOD OF CULTIVATION OF ONION (Allium cepa L.)
ON AGROCENOSES AND ENVIRONMENTAL BENEFITS

M.Sh.MIRZAYEV
SUMMARY

This article presents the results of a study of a new method of growing onion bulb and
its agro-ecological advantages in the humid subtropics of Azerbaijan.

Key words: seedling method, GMO, Allium, agrocenosis, genus, species, variety,
seeds, bulbs, pesticide

Redaksiyaya daxil oldu: 07.09.2016-ct il
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AGAC BIiTKIiLORi YARPAQLARININ MORFOMETRIK
OLAMBOTININ FLUKTUD ASIMMETRIYA GOSTORICILORINO
OSASON OTRAF MUHITIN KEYFiYYOTININ
QIYMOTLONDIRMOSI

A.O.MOMMODOVA, NNM.FORZOLIYEVA, RN.MOMMODOVA
Baki Doviat Universiteti
m. afet@ mail.ru

Todgiqat isinda ekoloji qiymatlondirilmoni tamin etmak iigiin Abseron soraitinda
nazarat adlandirdigimiz ekoloji optimum va urboekosisitemds - Baki saharinda nisbaton ekoloji
¢irkli hesab edilon, texnogen c¢irklonmanin intensiv oldugu, ekoloji riskli adlandirdigimiz
tadqiqat arazilarinda inkisaf etmis Quercus ilex L., Olea europea L., Ligustrum japonica
Thund.(agacvari kol), Populus nigra L., Eucalyptus cameldulensis Dehn., Platanus orientalis
L. kimi agac bitkilarinin yarpaqlarmmda fluktua asimmetriya géstaricilorinin dayisma qanuna-
uygunlugu tadqiq edilmisdir. Tadqiqatin naticalori gostormisdir ki, atraf miihitin zorarli
komponentlarla daha ¢ox yiiklondiyi urbaniza edilmis miihitds tadqiq edilmis agac bitkilorinin
yarpaqlarinda fluktus asimmetriya géstraricilarinin parametrlori dayisir. Parametrlarin
dayisma saviyyasina asason tadqiq edilon agac bitkilorinin atraf miihitin keyfiyyatinin
qiymoatlondirilmasinda hassashigi miiqayisali tohlil edilmigdir. Tadgiqatin naticalori Baki
saharinin ekoloji monitoringinda miihitin keyfiyyatinin qiymoatlondirilmasinda fitoindikatorlarin
istifadoasi tigtin yeni imkanlar agir.

Acar sozlor: ekoloji giymotlondirms, morfometrik olamot, bilateral forq, fluktus
asimmetriya

Miiasir dovrdo tobii otraf miihito antropogen amillorin tosiri daim
artmaqdadir. Bu tosirlor sohor miihitinds 6ziinii daha genis aspektdo gdstororok
ciddi ekoloji problemlora gotirib cixarir. Ekoloji problemlorin holli otraf
miihitin davamli miihafizosini tomin etmoklo hoyata kecirilir ki, bu da XXI
osrin prioritet sahosidir. Otraf miihitin davamli inkisafin1 tomin etmok iigiin
otraf miihitin planh idaro edilmosindon Onco otraf miihitin keyfiyyotinin
giymoatlondirilmasi tolob olunur. Cirklonmo soraitindo otraf miihitin keyfiyyo-
tinin qiymatlondirilmasi iigiin yeni iqtisadi cohotdon olverisli, daha informativ,
sada va bioetika prinsiplorini qoruyan metodlardan istifade etmak perspektiv-
lidir. Biomonitoringin iisullarindan istifado etmoklo bu masolalorin olverisli
halline nail olmaq olar (2). Bitki orqanizmlari geyri-olverigli miihitdo inkisaf
edirso ontogenez dovrii boyu miihitin zororli amillorinin tosiri altinda olurlar.
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Bu baximdan bitki obyektlorinin biomonitoriqdo istifadesi ohomiyyatlidir.
Agac bitkilori urboekosistemlorin ¢irklonmosine daha hassasdirlar. Onlar
cirklonmis miihito adaptasiya edorok organizmin novdaxili doyismosino sobab
olurlar. Ekoloji cohatdon forgli miihitlorde inkisaf edon bitki orqanizminin
biomorfoloji olamotinin doyismasi fordi inkisafin stabilliyinin pozulmasi ilo
olagodardir (3,7). ©n olverisli yollardan biri bitki yarpaqlarinda fluktuo
asaimmetriya gostoricilorinin doyismo soviyyasinin toyinidir (5,8).

Tadqiqat isindo mogsad Baki sohorindo genis yayilmis ekoloji cohotdon
miixtolif dorocodo ¢irklonmis orazilordo inkisaf edib, moskon salmis bozi agac
ndvlerinin yarpaqlarinda fluktuo asimmetriya gostoricilorini todqiq etmokdon
ibarat olmusdur. Yarpaq bitkinin osas hoyati orqanidir, miihitlo bitki arasinda
miinasibatin qiymatlondirilmasinds etibarli diagnostikdir. Bu sobabdon tadqiqat
i1sindo garsiya nisboton ekoloji tomiz olan nozarot adlandirdigimiz ekoloji opti-
mum vo Baki goharinin nisbaton ekoloji ¢irkli hesab edilon texnogen c¢irklon-
monin intensiv oldugu, ekoloji riskli adlandirdigimiz todqigat orazilorindo
inkisaf etmis Olea europea L., Quercus ilex L., Ligustrum japonica Thund.
(agacvari kol), Populus nigra L., Eucalyptus cameldulensis Dehn.,Platanus
orientalis L. kimi agac bitkilorinin yarpaqlarinda fluktus asimmetriya goste-
ricilorinin doyismo ganunauygunlugunu todqiq etmok vo alinan noticolor osa-
sinda miihitin ekoloji qiymatlondirilmasini miioyyan etmok qoyulmusdur.

Material metodika

Todqgigat isindo Abseron yarimadasi Baki sohorinin yasillasmasinda genis
istifada olunan toxminen eyni yash Olea europea L-. zeytun , Quercus Ilex L.-
das palid, Ligustrum japonica Thund.-Yapon birgdzii (agacvari kol), Populus
nigra L.- qara qovaq, Eucalyptus cameldulensis Dehn.— kamaldul evkalipti ,
Platanus orientalis L. - sorq ¢inari, kimi agac bitkilorindon istifado edilmisdir.
Ekoloji optimum sahs kimi xiisusi qorunan gohar otrafi orazi Mordokan Dendro
parki vo Baki sohori Nobatot bagi, ekoloji ¢irkli saho kimi Baki sohari texnogen
yiiklonmis orazilor se¢ilmisdir. Orazilarin ekoloji ¢irklonma saviyyalori Azor-
baycan Respublikasinin Ekologiya Nazirliyinin hesabat vo miivafiq laborato-
riya molumatlarina osason miioyyonlosdirilmigdir. Hor bir todqiqat sahosi iizra
hor bir agac noviindon 250 -350 yarpaq toplanmisdir. Saho iizro hor agac
bitkisindon eyni hiindiirlikde c¢otir boyu 20-30 yarpaq toplanaraq analiz
edilmisdir. Yarpaqlarda morfometrik olamotin fluktuo asimmetriya parametr-
lorinin doyigmosi dyronilmisdir (2,6). Yarpaq ayasmin proqram iizro todqiq
edilmis olamotin morfometrik Slgmolorinin bilateral forqi, olamot daxili do-
yisma tezliyi, dispersiya, doyismo amsal1 kimi fluktus asimmetriya parametrlori
miioyyonlogmisdir. Todgigatin noticolori molum ruyazi diisturlarla xiisusi
hazirlanmig excell proqram paketi ilo islonilmisdir (1,4).
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Tadqgiqatin naticalori vo miizakirasi
Tadqiqatin naticalari taqdim edilon diaqramlarda gostarilmisdir. Codval
1-do todqiq olunan orazilordos inkisaf edon agac bitki ndvlorinin yarpaqglarinda
morfometrik olamotin bilatetral forqinin miitloq orta qiymotlori diaqram
soklindo gostorilmisdir.

ekoloji optimum
1.8 1 o ekoloji risk
1.6 - -
14 - - - i
gl,Z . .
—
— 1 b ]
=08 -
(]
506 1
504 -
0,2 1
O L) L) L) L) L) 1
Q.ilex L.japonica P.nigra

Sak. 1. Ekoloji optimum va ekoloji ¢irklonmo soraitinds todqiq olunan bitkilorin yarpaqlarinda
morfoloji slamatin bilateral forqinin miitloq qiymaoti

Naticolordon goriindiiyii kimi ekoloji ¢irkli miihitds inkisaf edon tadqiq
olunan agac bitkilorinin yarpaqlarinda analiz edilon morfometrik olamatin
bilateral forqinin orta miitlaq gqiymati tadqiq olunanan hor bir bitkide ekoloji
optimuma nisbaton artmisdir. Bu artim1 sokil 2-do oyani gormok olar. Belo ki,
ekoloji c¢irklonma soraitinds yarpaqlarda morfoloji slamatin bilateral forqi
Quercus ilex L. bitkisindo 1,8.dofo, Olea europea L. 2,3 dafa, Ligustrum
japonica Thund 1,83, Eucalyptus cameldulensis Dehn.1,42, Populus nigra
1,88, Platanus orientalis L. 6,2 dofo artmisdir.

P.orientalis |
O.europea
P.nigra
L.japonica
Q. ilex

E.cameldu.

Sak. 2. Ekoloji ¢irklonmae seraitinds tadqiq olunan bitki névlerinds yarpaqlarin morfometrik
olamotin bilateral forqinin artma soviyyasi
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Sokil 3-do todqiq olunan bitkilor iizro fluktuo asimmetriya omsalinin
qiymati gostorilir. Goriindliylii kimi nozarotlo miiqayiseda Q.ilex 6,9 dofa |,
O.europea 4,3 dafa, L.japonica 4,5, E.cameldulensis 5,2 dafa, P. nigra 3,5, P.
orientalis 1,8 dafo artmisdur.

1 -

B ekoloji optimum

CDO’S_

0,4 -

= - E E

0 - . I _ 1 =

0. ilex Lianonica P.nisra
Sak. 3. Ekoloji optimum va ekoloji ¢irklonma seraitinde tadqiq olunan bitkilarin
yarpaqlarinda morfometrik alamatin fluktus asimmetriya @msali (FAD)
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Sak. 4. Ekoloji optimum vo ekoloji ¢irklonmo soraitinds todqiq olunan bitkilorin:
1- Q. ilex, 2- L.japonica , 3-E.cameldulensis, 4- P.nigra ,5-O.europea,6-P.orientalis.
yarpaqlarinda morfometrik slamatin dispersion (D) doyismasi

Sokil 4-do ekoloji optimum vo cirklonmo soraitindo todqiq olunan
bitkilorin yarpaqlarinda olamot daxili doyiskonliyi gostoron dispersion
doyismoasinin soviyyasi gostorilmisdir. Goriindiiyii kimi ekoloji ¢irklonmo
soraitindo bu gostorici Q.ilex bitkisinda3,6 dofo , O.europea 4 dofs, L.japonica
4,3, E. cameldulensis 2,6 dofo, P.nigra 4,3, P.orientalis 1,8 dofo yiiksalib.

Belaliklo, Abseron soraitindo urboekosistemds texnogen ¢irklonmonin
intensiv oldugu orazilordo inkisaf etmis Quercus ilex L., Olea europea L.,
Ligustrum japonica Thund.(agacvari kol), Populus nigra L., Eucalyptus camel-
dulensis Dehn., Platanus orientalis L. kimi agac bitkilorinin yarpaqglarinda
fluktuo asimmetriya gostaricilorinin saviyyasinin artmasi miihitin keyfiyyatinin
giymatlondirilmosindo bu bitkilorin indikativ xiisusiyyatini iizo ¢ixarir. Todqiq
edilon bitkilorin hassasliq derocesindon asili olaraq ontogenezdo slamatin
fenotipik doyismosinin tozahiirii forqli noticolor verir. Bizim todqigatimizda
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Platanus orientalis L.-sarq ¢inart doziimli vo ozomaotli agac olmasina baxma-
yaraq digor tadqiq olunan bitkilordon daha hassas olaraq, ekoloji monitorinqde
daha informativ vo shomiyyatlidir.
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OIIEHKA KAYECTBA OKPYJKAIOIIEN CPEJBI HA OCHOBE ITOKA3ATEJEN
®IYKTYUPYIOIIE ACHMMETPUA MOP®OMETPUUYECKOI'O IIPU3HAKA
JIMCTBEB JJPEBECHBIX PACTEHUI

A.O.MAMEJIOBA, HM.®AP3AJINEBA, P.HMAMEJ/IOBA
PE3IOME

B crartbe ¢ Lenbto obecneyeHus 3KOJIOTHYECKOH OIIEHKH OBLIIM HCCIIEJOBAaHbI B YCIOBH-
X AOLIepoHa — SKOJOTMYECKUI ONTUMYM, CUUTAIOMINICS KOJOTUUECKH YHCTHIM, U B ypOO-
9KOCHCTEME - 3aKOHOMEPHOCTh M3MEHEHUs MoKazaTenel (QaykTyupyroneld aCHMMETPHH B JIH-
CTBSIX TaKHX APEBECHBIX pacTeHui, kak Quercus ilex L., Olea europea L., Ligustrum japonica
Thund. (mpeBomomoOHEIA KycTapHHK), Populus nigra L., Eucalyptus cameldulensis Dehn.,
Platanus orientalis L., mpon3pacrarommx Ha HcCIeIyeMbIX TeppUTOpHUsIX ropona baky, xoro-
pble CUNTAIOTCSI OTHOCHTENBHO 3arpsi3HEHHBIMHU € 3KOJIOTHYECKOH TOYKH 3PEHUS, TEXHOTECHHO
3arpsA3HEHHBIMHU M 9KOJIOTMYECKH PUCKOBAHHBIMHU. Pe3ynbTaThl MCCle0BaHUS TTOKA3aJH, YTO
napaMeTpsl (QIYKTYHPYIOIIEH acHMMETPUHM B JIMCThSX JPEBECHBIX PACTEHHU, M3YYCHHBIX B
cpelie, HaChIICHHONW BPEIHBIMH KOMIIOHEHTAMM OKpYXKArolleW cperpl, MeHATca. B 3aBucu-
MOCTH OT CTEIIEHH M3MEHEHHUs MapaMeTPOB ObLI OCYIIECTBIICH CPAaBHUTENbHbBII aHAIN3 YYBCT-
BUTEJILHOCTH HCCIIElyeMbIX JPEBECHBIX PACTEHHH MPH OLCHKE Ka4eCTBa OKPYIKAIOLICH CPEbl.
PesynbTaThl UcCIEIOBaHMS CO3/AIOT HOBBIE BO3MOXHOCTH JJIsl IPUMEHEHHUS! (PUTOMHANKATO-
POB B OIIEHKE KauecTBa cpejibl ropo/ia baky npu SKoJ0ru4eckoM MOHHUTOPHHTE.

KaioueBbie cjioBa: sKoyorudyeckasi oeHKa, MopGOMEeTpHIECHid TpU3HAK, OMIaTepaiib-
HOE pasnuuune, GIyKTyHpYIOIas aCHMMETPHSI.
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ASSESSMENT OF ENVIROMENTAL QUALITY ACCORDING
TO THE FLUCTUATION ASYMMETRY INDICATORS
OF THE LEAVES OF WOOD PLANTS

A.OMAMMADOVA, NM.FARZALIYEVA, RN MAMMADOVA
SUMMARY

The abstract gives a brief review of the research of the ecological optimum in
conditions of Apsheron Peninsula and regularity of the changes of the fluctuation asymmetry
indicators in the leaves of Quercus ilex L., Olea Europea L., Ligustrum Japonica Thund.,
Populus Nigra L., Eucalyptus Cameldulensis Dehn., Platanus Orientalis L. widely spread on
the ecologically polluted and ecologically risky territory of Baki for the purpose of the
ecological assessment. The results of the research showed that the fluctuation asymmetry
indicators in the leaves of the trees studied in the environment saturated with harmful
components of the environment were changing. The comparative analysis of the sensitivity of
the studied trees in the ecological assessment was carried out according to the level of the
parametres changes. The results of the research create new opportunities for using of
fitoindicators in the assessment of the environmental quality of Baki during the ecological
monitoring.

Key words: ecological assessment, morphometric sign, bilateral difference, fluctuation
asymmetry.
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DASINMAZ OMLAKIN AVTOMATLASDIRILMIS KADASTR
SISTEMININ YARADILMASININ TORPAQ EHTiYATLARININ
IDARO OLUNMASINDA ROLU
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Baki Doviat Universiteti
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Azarbaycan Respublikasinin vahid torpaq fondunun somorali tasarriifat va gqeyri-
tasarriifat istifadaciliyinda avtomatlasdirilmis kadastr siseminin totbiqi bazar iqtisadiyyatina
asaslanan istehsal sahalorinda miihiim ahomiyyat kasb edir. Bu baximdan sahar va kond
tasarriifatimin ayri-ayri sahalorinin timumilikds vahid kadastr sisteminin avtomatlagdiriimis
cografi makan va cografi informasiya sistemlori halinda tadqiqi va tatbiqi tobii ehtiyatlarin
samoarali istifadasina imkan veracokdir. Odur ki, magalods dasinmaz amlakin avtomatlasdi-
rilmis kadastr sisteminin yaradilmasimin torpaq ehtiyatlarmin idara olunmasindaki roluna
xiisusi digqat yetirilmigdir.

Acar sozlor: dasinmaz omlak, avtomatlasdirilnus kadastr sistemi, investitsiya, vergi
daracaleri, torpaq sahalorinin ugotu, informasiya-tohlil banki, iqtisadi-tosorriifat soraiti

Azorbaycan Respublikast hiidudlarinda dasinmaz omlakin funksional
istigamaoti iqtisadi-tosorriifat sistemindon asili olaraq ¢oxsaholi bazaya malikdir.
Bu saha XIX asrin sonundan baglayaraq miasir dovra qodar sistemli sokilda
inkisaf etmis vo bir sira doyisiklikloro moruz qalmisdir. Bu doyigmolor ilk
novboda xiisusi miilkiyysto osaslanan tosorriifat sistemi ilo yanasi planl
sosialist tosorriifat qurulusunda yaranan dasinmaz omlak bazarinin idars edil-
masinda do 6z tesirini gdstormisdir. Bu ilk ndvbade iqtisadiyyatin miixtalif
saholorini ohato edon dasinmaz omlakin mogsadli toyinati vo hiiquqi rejimi
naozara alinmaqgla dovlet reyestrinin aparilmasinda totbiq edilon texnoloji
tokmillogsdirmo gaydalarinin yaranmasi ilo noticolonmisdir.

Tokmillegdirms istigamatinda gobul edilon vo totbiqi zeruri olan dagin-
maz omlakin avtomatlasdirilmig kadastr sisteminin yaradilmasi, inkisaf etdiril-
mosi hom iqtisadi-tosarriifat shomiyyati baximindan, hom do gabaqcil miitorag-
qi texnloji tisullar baximindan bir sira {stiinliikloro malikdir. Odur ki, 6lko-
mizdo davamli surotdo hoyata kecirilon beynslxalq layihslorin nozari asas-
larin vo giymotlondirmo metodologiyasinin nozoro alinmasinin boyilik oho-
miyyati vardir. Bu baximdan Avropa Birliyi torafindon Avropa Parlamenti vo
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Surasinin 24 oktyabr 2006-c1 il tarixli 1638/2006 nomrali Qaydalari ilo miioy-
yon edilmis mexanizma asaslanan (Tvinning Miiqavilesi No ENP1/2012/298-
497) “Torpagin Avropa Ittifagimnin giymotlondirmo standartlarina uygun olaraq
bonitirovkas1 va iqtisadi qiymatlondirilmasi qaydalarinin tokmilloegdirilmasi ilo
dovlat torpaq kadastr1 moalumatlarinin miasir qeydiyyati sisteminin yaradilmasi
sahasinda Azarbaycan Respublikasina dastok™ adli layihasini gostormak olar.

Dovlot torpaq kadastrinin aparilmasinda rogomsal (avtomatlasdirilimis)
metodlardan istifado sisteminin yaradilmasi hom texnoloji yenilik cohoatdon,
hom do kadastr bazasinin (eloco do, funksional cografi informasiya sisteminin)
yaradilmasinin “vahid pancore” sistemina uygunlagdirilmasi baximindan bir
sira Ustiinliikloro malikdir. Belo ki, torpaqglarin avtomatlagdirilmis gaydada
idara edilmasinda torpaq saholorinin alqi-satqisinin, vergi deracelorinin miioy-
yonlosdirilmosi vo onlarin toplanmasi, kadastr giymotlondirilmosi, eloco do
torpaga investisiya qoyulusu prosesinin golocok inkisafi gqeyd edilon amillori
nozora almadan miimkiin deyildirdir. Odur ki, milli igtisadiyyatin méhkomlon-
dirilmasi vo torpaq sahalari iizorinds hiiquglarin dovlst geydiyyatinin yerino
yetirilmosi mogsadilo torpaqlardan somorali istifadonin hoyata kegirilmosindo
dovlat torpaq kadastri, yerqurulusu, geodeziya vo xoritogokma sahasinds dovlot
siyasotinin formalagdirilmasi, torpaq saholori haqqinda tam vo dolgun elektron
baza molumat monboyinin yaradilmasi istigamatindo proqram vazifolorinin
miioyyon edilmosi, xiisusilo vacibdir.

Torpaqlarin bonitirovkast vo iqtisadi qiymetlondirilmesi qaydalarinin
tokmillosdirilmosi dovlot torpaq kadastri1 molumatlarinin dayaniqhi elekrton
bazasinin, milkommal cografi informasiya sisteminin yaradilmasi istiqgamatinda
yeni metodologiyanin islonilmosi miiasir dovrdo aktualliq kosb edir. Torpag-
larin yeni qiymotlondirme metodikasinin totbiqi golocokds torpaq bazarinin
inkisafinin tomin edilmosino, dasinmaz omlak bazarinda ipoteka sisteminin
inkisafina, torpaq ehtiyatlarindan somarali istifadoys, torpaqlarin alqi-satqisin-
dan vo torpaq vergisindon dovlat biidcasino daxil olan vasaitlorin bir nego dofo
vo daha ¢ox artmasina, dovlot ehtiyaclar {igiin torpaq saholori ayrilan zaman
bazar qiymatlorino uygun olaraq adalstli giymotqoymanin yaradilmasina, toz-
minatin ddonilmasine vo digor miivafiq sahslorin inkisafina 6z somaorasini
veracakdir.

Torpaqlarin yeni qiymstlondirmo metodikasini 6ziinde ehtiva edon vo
avtomatlasdirilmis proqram sonadindo torpaq-kadastr sisteminin yaradilmasina
tokan vera bilocok Dovlat programinin hazirlanib gobul olunmasi vo bu prog-
ramda ilk ndvbado agsagidaki moagsadlorin oks olunmasi nozordo tutulmalidir:

- Azorbaycan Respublikasi orazisinde dovlst torpaq kadastr1 sahasinda
vahid dovlot siyasotinin apailmasini tomin edon dovlot informasiya sistemi
olaraq dovlat torpaq kadastrinin aparilmast mexanizminin islonib hazirlanmasi
vo geniglondirilmosi;

- bu sahoys aid olan dovlst maraqlarinin tomin edilmasi, torpaq
miilkiyyatcilorinin, istifadogilorinin vo icaragilorinin hiigiiglarinin qorunmast;
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- torpaq saholori lizro vergi inzibatciligl sisteminin tokmillosdirilmasi,
vergiqoyma mogqsadi ilo istifado olunan dolgun vo diizgiin informasiya mon-
boyinin yaradilmasi;

-toskilatlara vo votondaslara, eloco do hokumaot vo yerli 6zilinliidaraetmo
organlarina gostorilon xidmatlorin tokmillosdirilmasi.

Movceud torpaq qanunvericiliyinin toloblorino vo qeyd edilon vozifaloro
uygun olaraq adi ¢okilon molumatlarin toplanmasi ilo Azorbaycan Respubli-
kasinin biitlin inzibati orazi vahidlorinds torpaqlarin idars edilmasinin (cofrafi)
informasiya tominatina istigamotlonmis kompleks torpaq informasiya sistemi
yaradilmali vo genislondirilmalidir. Qeydiyyatdan baglayaraq, torpaqglarin avto-
matlagdirilmis komiyyot, keyfiyyot ucotu vo kadastr qiymotlondirilmoasino keg-
mokls bu sistemin marhalo-morhals icrasi vo inkisafi nozords tutulur.

Dovlot programi vozifalorine agsagidakilart da olavo etmok olar:

- on miiasir kompiiter sistemi vo informasiya texnologiyalar1 osasinda avto-
matlagdirilmis dovlot torpaq kadastrinin aparilmasini tomin edon mexanizmin
yaradilmas;

- torpaglarin idaroedilmosindo toskilatlararasi garsiligh olagolorin tokmillog-
dirilmosi;

- torpaq saholori {izorindo vahid dovlot torpaq reyestrinin aparilmasi {i¢iin
dovlstin va digor moalumat istehsalgilarinin fasilasiz torpaq-kadastr molumat-
lar ilo tomin edilmasi;

- somarali istehsal vo investisiya qoyulusuna yardim moqsadile torpaq miilkiy-
yotgilorinin, istifadogilorinin vo icaragilorinin hiiquglariin doévlst torafindon
gorunmasi mexanizminin yaradilmasina elmi-nozari va hiiquqi kdmoklik gos-
torilmosi;

- torpagla bagli vergi 6domolorinin vaxtli-vaxtinda 6donilmosinin tomin olun-
masina yardim edilmasi;

- torpaq saholorinin horrac, miisabiqa vo bilavasito alqi-satqr amoliyyatlarinin
normal soviyyado togkil olunmasina vo idara edilmasine yardim gostorilmosi;
- torpaqlarin mévcudlugu va voziyyati haqqinda molumat bankinin yaradilmasi

va idara edilmoasi;

- dovlot torpaq kadastr ugotunun aparilmasi {iciin ¢okilon xorclorin azaldilmasi
vo dovlat torpaq kadastr1 molumatlarinin istehlak¢ilarina verilmosi,

- torpaq kadastri, torpaqlarin monitoringi, torpaqdan istifadoys dovlet noza-
rotinin, torpaglardan somorali istifado {i¢iin programin tortibatinin vo xiisusi
hiiquqi rejimli (tobioti miihafizo, qoruq, rekreasiya vo s.) orazi sorhoadlorinin
miloyyonlosdirilmosinin informasiya tominatinin hoyata kegirilmosi;

- dovlot torpaq kadastrt molumatlarinin verilonlor bankina daxilolma mexaniz-
minin, habelo (Internet) Intranet Portal texnologiyalar1 osasinda servis xid-
matlorinin yaradilmasi va inkisaf etdirilmasi.

Nozors almaq lazimdir ki, Proqramda hoyata kegirilmosi nozordo tutulan
amillorin zaruriliyi qalmaq sorti ilo hom do torpaq ve dasinmaz amlak {izerindo
hiiquglarin dévlot geydiyyatinin avtomatlagdirilmasin1 nozords tutur. Prog-
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ramda gostorilon vozifalorin yaxin vo uzaq dovr miiddstine asagidaki ardicillig-

la, novbali sokildos hoyata kegirilmasi tovsiyys olunur:

- dovlat torpaq kadastrinin aparilmasi, torpaq sahoalorinin ugotu vo kadastr qiy-
matlondirilmasi lizra normativ hiiquqi aktlarin tokmillogdirilmasi, diger nor-
mativ sonadlorin (tolimat xarakterli) vo metodoloji bazanin islonib hazirlan-
masi;

- torpaglarin inventarlasdirilmasi vo torpaq saholori hagqinda molumatlarin
dovlat torpaq kadastrina daxil edilmasi;

- ovval yaradilmis torpaq kadastr1 vo reyestri verilonlor bazasinin (monboyinin)
molumatlarinin vahid dovlet torpaq kadastr1 sistemino kegirilmasi iizra kegid
prosseslorinin reallagdirilmast;

- Azarbaycan Respublikasi miqyasinda miiasir metodlarin totbiqi ilo yenilonmis
rogomsal kartoqrafik osasinin yaradilmasi;

- morz istinad sobakalarinin yaradilmast;

- bu sahads ¢alisan inzibati-texniki heyat lizvlorinin ixtisaslariin artirilmasi vo
tokmillogdirilmasi, regional torpaq kadastr markozlorinin strukturunun va
saymin optimallasdirilmasi, layiho islorinin hoyata kegirilmosi, habelo dévlot
torpaq kadastr1 informasiya-analitik bankinin multiservis telekommunikasiya
sobokasinin layiholondirilmasi;

- Azaorbaycan Respublikasinin regionlarinda (texniki vasitolorin tochizati ilo)
dovlat torpaq kadastrinin avtomatlagdirilmig sisteminin istismara verilmosi,
torpaq sahalorinin kadastr ugotunun aparilmasi, toskilatlararasi qarsiligh
olagoalorin qurulmasinin sinaqdan kegirilmaosi;

- dovlat torpaq kadastrinin informasiya-analitik bankinin multiservis telekom-
munikasiya sobokosinin qurulmast;

- Baki gohorinda dovlet torpaq kadastr1 informasiya-analitik bankinin yaradil-
masi iizro islorin yerino yetirilmaosi;

- yenilogdirilmis roqomsal kartoqrafik asasin yaradilmasinin basa catdirilmasi,
torpaglarin inventarlagdirilmasi vo torpaq saholori haqqinda molumatlarin
dovlat torpaq kadastrina daxil edilmasi iizrs is prosesinin totbiq edilmosi;

- dovlat torpaq kadastr1 informasiya-analitik bankinin molumatlar monbolori-
nin formalagdirilmasi, aidiyysti lizro hiiquq vo soalahiyyatlori daxilinds bu
molumatlari aldo etmok tigiin sistemo girisin togkil edilmosi;

- Azorbaycan Respublikasi orazilorinda dovlot torpaq kadastrinin avtomatlas-
dirilmis informasiya tochizatinin tomin edilmasi, hokumot vo yerli 6ziintiida-
roetmo orqanlarinin, eloco do toskilatlar vo votondaslarin molumatdan istifado
etmoloari tigiin sistemo daxil olmalarinin toskil edilmasi.

Yuxarida gostorilon sistemin proqram-texniki kompleksi informativ va
texnoloji olaraq torpag-miilkiyyot kompleksi vo dasinmaz omlak {izorindo
hiiquglarin geydiyyatina uygun golir (texniki inventarizasiya biirosu, dovlat vo
bolodiyyo miilkiyyati, statistika organlari, sohorsalma vo arxitektura, vergi
inspeksiyalar1 vo digorlorinin idareedilmo morkazlori) vo onlar arasinda qar-
siligli molumat miibadilosinin tomin edilmoasi do mogsodouygundur.
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Dovlot torpaq kadastr1 molumatlarindan istifade olunmasi1 ganunvericilik-
do nozords tutulmus gqaydada hiiquqi vo fiziki soxslorin miiracioti osasinda
O0donigli xidmot kimi hoyata kesirilmoli vo miivafiq qiymot haqqinin tariflori
qanunamiivafiq olaraq miisyyon olunmalidir.

Dasimnmaz omlakin avtomatlagdirilmis kadastr sisteminin formalasmasi
naticasinda Azarbaycan Respublikasinin vahid torpaq fondunun név miix-
tolifliyi, torkibi, voziyyati, hiiquqi miilkiyyast¢isi, miilkiyyot formasi, yerlosmo
sahasi, makan sorhadlori haqqinda dayanigli, diiriist vo otrafli kadastr malu-
matlari, dovlot torpaq kadastrinin miisir texniki vo texnoloji soviyyoado aparil-
masi1 tomin oluncaqdir. Torpaqlar haqqinda tam vo dolgun mslumatin olmasi,
torpaga goro vergilorin 6donilmasi, torpaq saholorinin tam, sorbost alqi-sat-
qusini, vatondaslarin vo hiiquqi sexslarin torpaq tizerinds hiiquglarinin qorun-
masina sobab olacaqdir. Avtomatlasdirilmis kadastr molumatlarinin sohihliyi
biitiin saviyyalords daha effektiv qorarlarin qobuluna, torpaq tlizerindo bazar
giymotlorinin daha ¢ox doaqiqglosdirilmasinin modellosdirilmosi baximindan
ohomiyyatlidir ki, bu da 6z ndvbasindo vergilorin asasl sokilde toplanmasina,
eloco do hom dovlot, hom do yerli biidco golirlorinin artmasina imkan vero-
cokdir. Bundan slavo torpaq bazarina, hor seydon ovval ipoteka krediti saho-
sindo torpagla olagodar omoliyyatlarin etibarliligin1 tomin edocok ki, bu da
istehsalatin biitiin saholorinds investisiya prosesinin stimullagdirilmasina sabab
ola bilor. informasiya istehlakcilar (istifadigilori) hokumat va yerli idaroetmo
orqanlart oldugu kimi vatondaslar, elmi-tadqiqat, tohsil-maslohat, layiho, tor-
paq vo miilkiyyotlo bagl yerli vo xarici maliyya-kredit vo kommersiya struk-
turlari, miixtolif formali tesarriifatlar, iqtisadi nozarot xidmaotlori omaliyyati
aparan miixtolif foaliyyot istiqgamatlori olan digor toskilatlar da ¢ixis edo bilor.

Dovlot torpaq kadastrinin aparilmasinin avtomatlagdirilmasi, obyektlor
haqqinda dolgun vo aktual molumatlar1 elektron sokildo 6ziindo saxlayan,
bunun asasinda kataloqglarin, arayis vo analitik materiallarin olds edilmasine vo
onlarin dovlst vo yerli 6ziiniiidars orqanlarina, eloco do togkilat vo votondaslara
catdirilmasina imkan verilmosi miisir iqtisadi-tasarriifat sisteminin torkib his-
sosi kimi, xiisusilo ohomiyyotlidir. Molumatlarin kompleksliyi, tohlillor vo
prognozlar aparmaq imkani torpaq saholori haqqinda informasiyalara tolobati
daha da artiracaq, bu da 6z névbosindo hom hokumat strukturlarinin, hom do
sahibkarliq foaliyyatini hoyata kegiron subyektlorin qobul edocoklori qorarlara
0z miisbot tosirini gostoracokdir.
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THE ROLE OF THE CREATION OF AN AUTOMATED SYSTEM
OF REAL ESTATE CADASTRE IN LAND MANAGEMENT
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SUMMARY

Creation and application of automated cadastre system of real estate in the Republic of
Azerbaijan is very important when using a unified land fund of the country. Thus, the creation
of an automated single cadastre database will give an impetus to a more rational use of land
resources. Therefore, special attention is paid to the creation of an automated system of real
estate cadastre and its role in land management.
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Moaqalada Lerik rayonu arazisinda paleogen va dordiincii dovr yash ¢okma va tufogen-
cokma siixurlarda yeralti su ehtiyatlarinin formalagmaswin tabii saraiti, yeralti sularin hid-
rodinamiki va hidrokimyavi gdstaricilari sarh olunmagqla yanasgi, yerli ahalinin su tachizatinda
bu sulardan istifadanin istiqamoatlori asaslandirilir.

Acar sozlar: qrunt vo tozyiqli sular, iimumi minerallagsma dorocesi, sulu siixurlar,
istismar ehtiyatlari, hidrogeoloji rayon, sugdtiiriicli qurgular.

Respublika prezidenti torofindon miiasir dovriin toloblorine uygun olaraq
ugurla hoyata kecirilon ¢evik sosial-igtisadi inkisaf strategiyasi sayosindo 6lko
iqtisadiyyat1 dinamik siirotlo inkisaf edir. Olko iqtisadiyyatinin biitiin saho-
larinds oldugu kimi bu inkisaf su sektorunu da ohato etmis vo artiq 6z bohrosini
vermokdadir. 2011-ci ildon etibaron respublikanin yasayis montogolorindo su
tochizat1 vo kanalizasiya sisteminin yenidon qurulmasi istigamotindo genismig-
yasli tadbirlorin v layihalorin hayata kegirilmasi prosesi genig viisot almisdir
[3]. Su tochizat1 sisteminin yenidon qurulmasina tolobatin oldugu bolgolordon
biri do Lerik rayonudur.

Ohalisi 76,4 min nofor vo timumi sahosi 1050 km® toskil edon todgigat
sahosi Kigik Qafqaz sira daglarinin conub-sorq davami olan Talis dagliq sis-
temi ohatosindadir vo orta dagliq oraziyo aid edilir. Simal-qorbdon Yardimli,
conubdan Astara, qorbdon Iran Islam Respublikasi vo sorqden Lonkoran ilo
homsorhad olan orazi inzibati cohotdon Lerik sohorini vo 34 kond yasayis
montaqosini ohato edir. Iqtisadiyyatinin osasini kond tasorriifat1 togkil edon bu
bolgonin ohalisinin icmok vo maisot-texniki mogsadlor iigiin yararl olan suya
bdyiik ehtiyaci var.

Tadgiqgat sahasinin hidrogeoloji soraiti tobii-yerli relyef, iglim, hidrografik soboko
va geoloji-tektonik qurulus kimi amillor toplusunun tasiri ilo formalasmisdir.

Lerik rayonunun iglimi miilayim-isti yarimsohra vo miilayim-soyuq qisi,
quru isti yay1 olan ¢dl iqlim tipine aiddir. Atmosfer yagintilarinin illik miqdari
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300-400 mm, havanin orta illik temperaturu 9,6-12,1°C toskil edir.

Orazi hidrografik sobokonin six inkisaf etmosi ilo sociyyolonir. Rayonun
osas su arteriyasini Viloggay vo onun qollar1 olan Motalgay, Saratyuk,
Saxolicay, Boradigahcay vo Veravulgay toskil edir. Orazinin spesifik oroqrafik
vo iqlim soraitindon asili olaraq ¢aylarin qidalanmasinda osas yeri yagis vo az
miqdarda qar sulari, gisman yeralt1 sular tutur (cadval 1).

Biitiin ¢aylarin suyu hidrokarbonatli kalsiumlu kimyovi torkiba vo 0,3-0,5
g/l minerallasma doracesine malik olaraq igmoys yararlidir. Lakin regionun
soth sularmin mdvcud resurslart ohalinin yuxarida geyd olunan mogsadlor iigiin
suya olan talabatin1 6damir. Prognozlasdirilan iqlim doyisikliklori do ¢ay sulari
resurslariin getdikco azalacagimi gostorir. Belo soraitdo Lerik rayonunun su
tochizatinda yeralt: sular {istiinliik togkil etmalidir.

Cadval 1
Caylarin qidalanma monbalori
Su toplayici saho, Tllik axindan f]ldalanma Orta illik sorf,
3aylar km? moanbalari, %-lo ms
Qar | Yags Qrunt sulari
Viloscay 935 6 73 21 4,1
Veravulcay 893 3 71 26 6,83

Tektonik baximdan Talig silsilosi Kigik Qafqaz — Elbrus meqaantik-
linoriumunun simal ganadinin tarkibinds olan birinci daracali antiklinoriumdur.
Taodqiq olunan orazi Astara antiklinoriumunun simal-qorb hissasini vo Lerik
sinklinoriumunu ohato edorak relyefi orta dagliq eraziye aid edilir. Lerik
rayonu arazisinin geoloji qurulusunda paleogen vo neogen yash siixurlar istirak
edir, bozi cay dorolorindo vo dag yamaclarinda bu siixurlar dordiincti dovriin
alliivial, proliivial-deliivial ¢okiintiilori ilo Ortlilmiisdiir.

Orazinin yuxarida sorh olunmus tobii soraiti — iqlimi, relyefin dagliq olmasi,
yeralt1 sularin zoif qidalanmasi, tektonik qurulusu vo s. burada boyiik ehtiyat-
lara malik yeralt1 sularin formalagmasi {igiin geyri-olverigli sorait yaratmisdir.
Orazido iist 160 m dorinlik intervalinda paleogen (orta vo iist eosen, oliqosen)
va dordiincii dovr yasgh ¢okiintiilorde cat-mosama tipli qrunt va tozyiqli sular
agkar olunmusdur.

Qrunt sular1 orazids asasen c¢ay doralarinin alliivial ¢okiintiilorinds, dagatoyi
zonanin proliivial-deliivial c¢okiintiilorindo vo koklii siixurlarin iist asinma
zonasinda yayilmiglar. Bu sular osason iist sularinin infiltrasiyasi hesabina
gidalanirlar. Qrunt sularinin yatma dorinliyi miixtolif olaraq 1,5-53,0 m
intervalinda doyisir, minerallasma doracasi oksor hallarda (M=1,5-1,9 g/l olan
Bozayran vo Arus saholori istisna olmagla) 1 g/l -0 godordir.Quyularda sularin
sarfi 0,3-6,0 I/s toskil etmoklo, siiziilmo omsallar1 1-4,5 m/giin arasinda doyisir.
Delliivial ¢oOkiintiilorin pazlasma zonalarinda qrunt sular1 0,6 //s-o qodor sorfo
malik bulaglar soklinda yer sothino ¢ixirlar. Umumiyyatlo, bulaglarin ohato
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etdiyi saho 850 km? toskil edir.

Tozyiqli sular iist vo alt oliqosen (alt maykop martabasi) va iist vo orta eosen
sulu komplekslorindo formalagmisdir. Sulu silixurlar litoloji torkibco c¢ath
qumdas1, konqlomeratlar va tufogen-¢okma siixurlarla (tuflu qumdas1 vo tuflu
brekciyalar) tomsil olunublar. Tozyiqli sulu komplekslorin galinliglart 33-95m
arasinda doyisir [4]. Quyularda sularin sorfi 1,81-7,97 I/s, xiisusi sorfi 0,54-1,61
l[/s'm, sulu slixurlarin siiziilmo omsallar1 0,46-3,27 m/giin arasinda doyisir.
Sularin pyezometrik soviyyasi +0,8-25 m intervalinda doyisir. Bu sularin
minerallasma dorocasi arazi iizro 0,2-1,0 g//-0 godor olmaqla, yalniz simal-gorq
hissado 1-3 g/l toskil edir.

Lerik rayonu orazisindo 2010-2013-cii illordo aparilmis axtaris islori
naticasinda bolgenin sirin vo az minerallasmaya malik tozyiqli sularinin istis-
mar ehtiyatlari C,+C, kateqoriyasi iizra 20,6 min m*/giin hacmindo giymatlon-
dirilmisdir. Qeyd olunan todqiqatlara asason tosarriifatin miixtalif sahalorindo
yeralt1 sulardan istifado miimkiinliiyiiniin giymotlondirilmasi osasinda orazido 3
hidrogeoloji — 2 perspektivli (3 g/l-o gader minerallasmaya malik sularin
yayildig1r saholor) vo 1 perspektivsiz (5 g/l-don artiq minerallagmaya malik
sularin yayildigi saholor) rayon ayrilir. Ayrilmis perspektivli rayonlarda
sugotiiriiciilorin ingasi ligiin 16 perspektivli saho nozordos tutulur ki, onlardan 9-
u icmoyo tam yararli sirin sulu, 7-i iso moisot-texniki vo suvarma moqgsadlori
liclin yararli az minerallagmaya malik sulu sahadir (codval 2).

Cadval 2
Perspektivli sahalords sulu komplekslorin xarakteristikasi
(Kompleks Hidrogeologiya va Miihandis Geologiyasi1 Ekspedisiyasinin
moalumatlarina asasan, 2015)

. £ £ =| §
- < = =] " = ry .
. EES| B8 | 2¢ |28 £ .24
3 - Eg | 8= 2 E |2 & El « |5 = 8 L.
Perspektivli S=7 | S =25 |22 % % |E %~ Suyunistifads
s halor eS| S¢E Se 8238 2 1228 stiqamotlori
= sald B Qe == S > (B ES B [2€ .8 a
7] %.E ; = S - 2 E = = o
ZER| 27| &% z| & | °F
) 2 S =
1 2 3 4 5 6 7 9
 |Kurdosar 02 | 655 | 3275 | 046 | 01 | 063 |smakyvedigar
sugotiiriictisii magsadlor iiciin
o |Soru 1.2 66 | 396 | 124 | 017 | 1,5 |Moisettexniki
sugotiiriictisii magsadloar ii¢iin
3 |Oliabad 1.2 75 45 | 137 | 026 | 26 |Moisoutexniki
sugotiiriictisii maogsadloar iiciin
g Lok 0.2 77 | 465 | 06 | 017 | 1,6 |mokvedier
sugotiiriictisii magsadloar iiciin
5 |Monidigah 0.4 75 45 | 137 | 04 | 3 |lgmokvedigar
sugotiiriictisii magsadloar iiciin
6 |Anzolu 12 75 45 | 164 | 054 | 32 [Moisottexniki
sugotiiriiciisii maogsadloar ii¢iin
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7 |Qlebin 02 60 36 | 04 |o004]| 1,1 |lemekvadigr
sugotiiriiciisii maogsadloar ii¢iin
g |Svov 02 | 1133 | 6078 | 152 |022| 61 |lsmokvedigar
sugotiiriiciisii maogsadloar ii¢iin
g |Zongaala 172 | 555 | 333 | 095 | 027 |09y |Molsottexniki
sugotiiriiciisii maogsadloar ii¢iin
o|Noda 122 | 68,65 | 41,19 | 161 | 035 | 2,5 |Moisottexniki
sugotiiriiciisii maogsadloar ii¢iin
11 | Vizazamin 182 | 6995 | 4197 | 129 | 0,69 | 1,6 | Moot texniki
sugotiiriiciisii maogsadloar ii¢iin
| |Bilebend 04-05 | 4447 | 2668 | 133 | 04 | 0g |lsmokvadigor
sugotiiriictisii maogsadlor iiciin
3| Sifyakeran 2 713 | 4778 | 126 | 06 | 23 |Moisottexniki
sugotiiriictisii maogsadlor ii¢iin
14 |Palikes 04 | 835 | 500 | 3 | 06 | 81 |lmokvadigor
sugotiiriictisii maogsadlor ii¢iin
5| Valvado 0205 | 7685 | 4611 | 15 | 032 | 33 |lgmokvedigor
sugotiiriictisii magsadlor ii¢iin
16 | Koloxan 0304 | 6135 | 3681 | 227 | 1.03 | 2.8 |lgmok vedigor
sugotiiriiciisii magsadloar iiciin
Iemok va digar magsadlar iiciin yararh sular: 27,53
Mboisat-texniki mogsadlor iiciin yararh sular: 14,67
Biitiin tadqigat sahasi va bulaglar (2,9 min m’ /giin) iizra com: | 45,1

Yeralt1 sularin keyfiyyot vo komiyyat gostoricilori onlarin istifads istiga-
motlorini osaslandirir. Perspektivli sahalordo qazilmis quyulardan gotiiriilmiis
su niimunalorinin Milli Geoloji Kosfiyyat Xidmaotinin Moarkozi laboratori-
yasinda aparilmis kimyavi analizlorinin naticalori yeralt1 sirin sularin fiziki-
kimyavi gostoricilorinin hazirda 6lkodo qiivvedoa olan standartlarin (DUIST-
2874-82 «igmoli su»), moisot-texniki vo suvarma mogsadlori igiin yararh
sularin keyfiyyat gostoricilorinin iso miivafiq standartlarin (DUIST-1.1.04.80
«Hidrosfera») normalar1 hiidudunda oldugunu gdstarir (coadval 3).

Cadval 3
drazinin yeralti sularinin hidrokimyavi gostaricilori
Quyunun | Quru qahgq, Xloridlar, mqg/1 Sulfatlar, Umumi codlug, pH
Nesi mgq/1 (1000) (350) mq/1 (500) mgq.ekv/l (7) (6-9)
1 1198 48 531 7,31 6,2
3 780 29 305 11,82 6,9
4 200 10 124 3,51 6,8
5 182 5 45 1,61 6,9
6 440 23 40 6,13 6,9
7 1280 12 187 0,97 7,8
8 340 10 165 3,51 6,8
9 182 5 45 1,61 6,9

Qeyd: Motorizodo igmoli suda sanitar normalara osason komponentlorin buraxila bilon
konsentrasiyasi.
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Hazirda bolgonin ohalisinin su tochizatinda bulaq sularindan vo ol quyular
vasitosilo qrunt sularindan istifado olunur. Qrunt sulari yeriistii sulardan
keyfiyyotco yiiksok olsalar da, respublika orazisindo lokal saholordo onlarin
moigot tullantilari, okin saholorino verilon mineral giibro vo pestisidlorlo
cirklonmolori miisahido edilmokdodir [1, 2]. Todqgigat sahosinin su tochizati
iciin perspektivli oldugu nozere alinaraq orazinin tozyiqli sularinin daqiq
kosfiyyatinin aparilmasi vo istismar ehtiyatlarinin sonaye kateqoriyalari iizro
giymatlondirilmasi magsadouygun hesab edilir. Orazinin qrunt sularinin yerli
cirklonmoys moruz qaldigini nozoro alaraq insa edilocok yeni sugétiiriicii
qurgular vasitasilo rayonun iri yasayls montogolorinin (Lerik, Soru, Siyov,
Giirdosor, Oliabad, Anzolu, Qalobin, Monidigah) igmok vo moisot mogsadlori
liciin yararli suya olan tolabatini onun {iz arazisindoki tozyiqli sular hesabina
0domok olar. Bu iso 0z novbasindo 6lkodo yasayis montogolorinin su tochizati
sisteminin yenidon qurulmasi layihasi ¢arcivasinda hayata kegirilon genismiq-
yasl todbirlor sirasina bir tohfa olacaqdir.
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NEPCHEKTHUBbBI HCTIOJIb30BAHMSI 3AITACOB IIOJA3EMHBIX BOJ
TEPPUTOPUU JIEPUKCKOI'O PAMUOHA B BOOJOCHABKEHUN
HACEJIEHUA

M.A.MAMEJOBA
PE3IOME

B cratpe paccMaTpuBaroTCsS MPUPOAHBIE YCIOBUSA (OPMHUPOBAHUS 3aIIaCOB ITOI3EMHBIX
BOJ B OCAJOYHBIX M TY(OTEHHO-OCAJIOYHBIX TOPOAAX NaJeOreHOBOTO W YETBEPTHYHOTO
BO3pacToB TeppuTopun JIepuKcKoro paiioHa W WX THAPOJUHAMUYECKHE W THIPOXUMUIECKUE
MOKA3aTeNH, a TaKkke OOOCHOBHIBACTCS BOSMOYKHOCTH HCITONB30BAHMS HAITOPHBIX BOJ B HEJISIX
XO3SIHCTBEHHO-IIUTHEBOTO BOTOCHA0OKCHHSI MECTHOTO HACCIICHHUSL.

KnroueBble ciioBa: TPYHTOBBIC W HAllOPHBIC BOJbI, 06111351 MUHCpaJIU3anrs BOd, BO-

JIOHOCHBIE TIOPOJIbI, SKCIUTyaTallMOHHbIE 3aIachl, THIPOTeOIOTHUECKHN paiioH, BO103a00pHbIC
COOPY’KEHHS.
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PROSPECTS OF USING THE GROUNDWATER RESERVES
OF THE TERRITORY OF LERIK REGION IN THE WATER SUPPLY
OF THE POPULATION

M.A.MAMMADOVA
SUMMARY

The article deals with the natural conditions of formation of underground water reserves in
sedimentary and tuffaceous sedimentary rocks of the Paleogene and Quaternary ages of the
territory of Lerik region and their hydrodynamic and hydrochemical indicators, and the
possibility of using water under pressure for the purpose of drinking water supply of the local
population is substantiated.

Key words: groundwater and artesian water, total mineralization of water, water-bearing
rocks, operational stocks, hydro-geological area, water intake facilities.
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SINAN DALGA USULUNA 8SASON SINTETIK MODELLOSDIRMO
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Bu moqalada sinan dalga tisulu malumatlarinin interpretasiyasun tokmillogdirilmasi
iictin miixtalif formali sindwrict sarhadlarla ifads olunmug miihit modellorinda sinan dalga
hodograflarmmin  qurulmas: (diiz masala) va aldo olunan vaxtlara gorasindirict sarhadin
darinliyinin hesablanmasi (tors masala) tagdim olunur.

Acar sozlor: smnan dalga tisulu, ikilayli model, uzununa profil, hodoqraf, sindirict
sorhodin meyl bucagi

Sinan dalga tisulu ilo geoloji miihitin tadqiqinds, xiisusen Orta Kiir ¢o-
kokliyindo dorin qatlarda yerloson sindirict sorhadlorin qurulmasinda izlonmo
qabiliyyati yiiksok olan sinan dalga molumatlarinin somarali interpretasiyast
mithiim ohomiyyat kosb edir. Buna goro do miivafiq modellordo uzununa
profilloms iizro todqiqatlar aparilmigdir. Model islori asason, sindirict sorhadin
geyri-miistovi hal1 {igiin yerino yetirilmis, sec¢ilmis modellor iizro hodoqraflar
qurulmusdur (diiz masolo) vo yeni yanasma asasinda sindirict sorhadin dorinliyi
hesablanmigdir. Qurulmus sorhadin modeldoki sorhadlouygunluq toskil etmasi
bu yanasma tisulunun ¢6l islorinds aldo olunan materiallarin emal va interpre-
tasiyasinda istifado oluna bilmosino osas verir. Anoloji saholordo seysmik
kosfiyyatin yerina yetirilmo xiisusiyyatlori aragdirilmigdir.

Metodika vo materiallar

Tadgiqatlarda sman dal@a iisiilunun kosismo vaxti, garsiliqliq prinsipi
(L.V.Hawkins, 1961) vo miisbot-monfi iisullarindan istifado olunmusdur
(J.G.Hagedoorn, 1959, 1962). Bildiyimiz kimi bu iisullar Snellues ganunu vo
Hiiygens prinsipine osaslanir. Todqiqatlar ikilaylt miihit hali ti¢lin aparilmigdir.
Yer sothindon sindiric1 serhade qodor seysmik dalanin siirati - V' va ikinci
layda iso - V. ilo isaro edilmisdir (V;,,- > V). Koordinat baglangici dalga mon-
boyindo yerlogdirilmisdir (sokil 1). Uzununa profil iizro qobuledicilorin
(Qq ---- Qy) sayi-n, gabuledicilorin addim1 Ax, dalga monbayinin (DM) altinda
ayirici sorhado qodor dorinlik Zp vo normal iizro dorinlik hp-dir, homginin hor
bir gabuledicinin altinda uygun darinliklor Zy va hg  ilo gostarilir. X, bohran

mosafosidir vo X,,=nAx profilin uzunlugudur. i.- béhran bucagidir.
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Sok.1. Sinan dalga iisulunun ikilayli miihit tigiin sxematik miisahids sistemi.

Diiz masalo iigiin dalga menbayindon n-ci gobul ndqtesine qoader dalganin
yayildig1 sindirict sarhadin meyl bucagi ( @,,) alds olunan asagidaki diisturla
hesablanir:

- ®

n
(1) diisturu qarsiligliq prinsipindon (L.V.Hawkins,1961; J.G.Hagedoorn, 1959,
1962) vo homginin imumilssdirilmis qarsiliqliq metodundan (D.Palmer, 1980)
istifado olunmaqla alinmigdir.
Dalganin monbadon n-ci gobulediciya golmo vaxtt — T,,(x) asagidaki diisturla
hesablanir:

X, cos hpy + hg, ) cosi
T,(x) = “n (Dn/Vm n (howm + h,) C/V )
Saokil 1-don yaza bilarik:
h’DM = hQTL —_ xn Sin @n (3)
hg, = Zy cos By, (4)

Belaliklo, T;,(x) ifadasini sindirict sorhodin meyli diismo halinda asagidaki
kimi yazmaq olar:

Tn(X) — Xn Sin(ic - @n)/V + 2 ZQnCOS Q)n cos ic/V (5)

Meylilik galxma halinds (5) nomrali tonlikdo minus igarasi plus olmalidi.
Qarsiligh hodograflardan T, — kesisma vaxti vo ya masafo-darinlik funksiyasi
adlanan ifadani hesablamagq olar:
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1
Tgn = E (Tnirali + Tngeri - T) (6)
Burada T;,, ,.-dalga monbayindon n-ci pikets sinan dalanin golmo vaxti v
Tngm— eym noqtaya qarsiliglt dalga monboyindon golmo vaxtidir, T- uzununa

profilds iimumi qarsiliqhq vaxtidir.
Vsor asagidaki T, oyrisinin bucaq amsalinin tarsidir:

1
Tvn = E (Tnirali o Tngeri + T) (7)
Burada T;, - stirat analizi funksiyasi adlanir [1-3].

Tors masoalonin hollinds (5) tonliyindon oldo olunan irali vo geri (qar-
siligll) hodograflardan istifado etmoklo dorinlik hesablanir. Belo ki, n-ci gqobul
noqtasinin darinliyini hesablamagq iiciin asagidaki diisturdan istifado edilmisdir:

VT,

Zon = cos @, cosi, (®)
Molum oldugu kimi, adoton sindirici sorhodin meylliyini nozoro almadan
sindirici sarhadin normal istigamatds darinliyi yani hg, hesablanir [1]:

hoo— VT, 9

o = osi, )

Belaliklo, (8) tonliyindon goriindiiyii kimi dorinliyin daha daqiq hesablanmasi
ticlin hor gobul noqtasinin altinda sindirici sarhadin meyl bucagini toyin etmok
lazimdir [4]. Meyl bucagi @,, asagidaki diisturla hesablana bilor:

(T = Tyerd)V

2 (10)
Naticada tors masalonin halli iigiin (8) vo (10) tonliklarindan istifads edarak hor
gobul noqtesinin altinda normal iizro dorinliyi deyil, saquli dorinliyi hesabla-
magq olar.

@, =i, —sin!

Modellasdirmalor
Ikilayl1 miihit hali iigiin birinci model pillovari sokilda ayirict sarhadlo
ifado olunub (sokil 2). Profilin uzunlugu 120 m, V = 2000 m/san va V,, =
5000 m/san-dir [1]. Bu parametrlor osasinda sinan dalganin garsiliqli hodog-
raflart vo miivafiq dorinlik kosilisi qurulmusdur.
Darinliyin daha doqiq hesablanmasi sokil 3-don aydin goriiniir.
Novbati model Orta Kiir ¢okokliyinin qgeoloji qurulusuna miivafiq

secilmisdir. Modelds V = 3;—";1 s Voor = 5.2% va profilin uzunlugu 40 km,
miisahido addimi 100 m gotiirilmisdiir. Oyrixotli formaya malik sindirict
sorhadin dorinliyi 4-6 km intervalinda doyisir. Hesablanmais irali vo geri vaxtlar
va homginin hesablanmis darinlik mévceiid darinliklo miigayise edilmaklo sokil
4-do gostorilmisdir.
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Sak. 2. Qarsiligh hodograflar (Tf = Tiy,y;, TT = Tyeri) vo hesablanmis (Z-hesab)
dorinliyin miiqayisosi.
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Sak. 3. Movcud dorinlik (Z), [1]-o gora hesablanmis dorinlik (Z-Palmer)
vo yeni hesablanmis dorinliyin (Z-hesab) miiqayisasi.
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Sak. 4. Qarsilight hodoqraflar (Tf = Ty, TT = Tyeri), hesablanmis (h-hesab)
normal istiqgamatdo dorinlik vo hesablanmis (Z-hesab) dorinliyin miiqayisosi.
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Sokil 4-don goriindiiyii kimi, sindiric1 sorhadin dorinliyi onun meylini
har n-ci gqobul noqtasi ii¢iin nazors almaqla daha daqiq hesablanmigdir.

Noticalar
1- Sinan dalga iisulu ilo uzununa profilds sindiric1 sorhadin meylini nozaora
almagla onun dorinliyinin yeni yanasma ilo daha doqiq hesablanmasi
gostorilmisdir.
2-Toklif olunan iisul geyri-miistovi sindirict sorhadlori, o ciimlodon bdyiik
dorinliklorde daha doqiq izlomoyas imkan verir.
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CHUHTETHYECKOE MOJEJITMPOBAHUE METO/JIOM ITPEJIOMJIEHHBIX BOJIH
C.H.JAHEIIIBAP
PE3IOME
B cratee mig ycoBeplLIeHCTBOBaHUs MHTepnperanuu naHHbIX MIIB npexncraBieHsl
MOCTPOEHHE ToJ0rpad)oB MPETOMICHHBIX BOJIH B MOJEISX CPEAbl, BBIPAKEHHBIX MPEIOMIISIO-
IMMH TPaHWLAMH pa3MyHbIX (GopMm (TpsiMast 3amava) M pacyeT MIyOMHBI MPETOMIISIOIICH

rpaHuIEl (0OpaTHas 3amayda).

KiioueBble cjioBa: METO/1 MPEIOMIICHHBIX BOJH, IBYXCIIOHAS MOIENb, IPOIOTbHBIN
npoduns, ronorpad, yroia HaKJIOHA MPETOMIISIONICH TPaHUIIBI

SYNTHETIC MODELING BASED ON REFRACTION METHOD
S.N.DANESHVAR
SUMMARY
In order to improve the interpretation of the refraction seismic data in the different
form of the refractors in the environment models, creation of the travel-time curve of the model
(forward modeling) and calculation of the depth by using the obtained travel times (inversion)

are presented.

Key words: seismic refraction method, two layers model, inline profiling, travel-time
curve, refractor
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VJIK 553.31.4

HEKOTOPBIE OCOBEHHOCTHU I'EOJIOTHYECKOT'O CTPOEHHUA
N PYJOHOCHOCTHU AYPY/)KMHCKOHU IOBHOM 30HbI HA
IO’KHOM CKJIOHE BOJIBIIOI'O KABKA3A

P.P.HA3APOBA
bakunckuii I'ocyoapcmeennulit Ynueepcumem
nazarovaramila@gmail.com

B cmamve oceewjenvl nHexkomopwvie 0cOOeHHOCMU 2€0102UYECK020 CMPOeHUs U pyoo-
HocHOCmU  J[YypYOJICUHCKOU WOBHOU 30HbI HA 10JCHOM cKaoHe bonvwoeo Kaskaza. Ycma-
HOBIeHO, Umo "uepHOCIaHyesblll" mun nposieieHull 3010md, 6 OCHOGHOM, C653aH ¢ Jypyodicun-
CKOU WOBHOU 30HOU. DMy NposAeIeHuUs 3010Md, Komopbele 8 HAcmosujee pems He 0meeuaom
nonamuio "Mecmopooicoenue", KOHMmpoAUPYIOMCs KaK 02PAHULUBAIOUUMY DA3TOMAMU, MAK U
cepusMu  paspuléos, OCIONCHAIOWUMY GHYMPEHHee CMPOeHUe WOBHOU 30Hbl, Mo20d KAaK
NposGIeHUsL 30JI0MA 6MOPO20 MUNA  30710MO-CYIAbPUOHO-KEAPYEEble IICUNbL, 8 OCHOBHOM,
pasmewgenvt 6 npedenax CapvlOauICKOU Memanio2eHUYeckou 30Hbl. Takoce 6bl0eNsomcst
Hudicecnedyouue nposasienus 3oioma: Bocmouno-Ivipxdynazsckoe, Aenvix-Quugununckoe,
Tamzanunckoe, Banoam-I anaoaicvikckoe

KuaroueBsie ciaoBa: bonpmoit KaBkas, Jlypymka, cTpyKkTypa, ImOBHas 30Ha, (opma-
IIOHHAs 30Ha, IIPOSIBIICHHUE, 30I0TO

JypymxuHCKas OBHAs 30HA PACIIOIOkKEHA B IPUBOJOPA3/IEIbHON Yac-
T 10)KHOTO cKJoHa Bbonpmioro KaBkaza u sIBIsIETCS I0KHBIM CTPYKTYPHBIM
3JIEMEHTOM TPOMEXYTOYHOU CTPYKTYpPHO-(QOPMAIIMOHHON 30HBI BTOPOTO
nopsiaka. CliokeHHas: TEPPUTCHHO-0CAI0YHBIMU OTJIOXKEHUSIMUA CPEIHEN IOPbI
OHa Ha BCEM CBOEM MPOTSHKEHUU, B BUJIE Y3KOTO BBICTyNA CpPEAM MEJOBBIX
OTJIOXKEHUH, otaenseT 30HbI ['nmaBHoro Kaekasckoro xpebra ot KaxermHo-
BangamMckoi ckiaaquaTo-TibI00B0Oi 30HEL.

o nacTostero Bpemenn Jlypy/UKMHCKasl IIOBHAs 30HA CUNUTAIACh MAJIo
MEPCIIEKTHBHBIM OOBEKTOM B OTHOIICHHUH PYIHBIX MOJIE3HBIX HCKOMaeMbIX. B
pe3ynbTaTe MHOTOJIETHUX MCCIEA0BAHUI aBTOPOB B €€ Ipeeax BhISBICH Pl
MPOSIBIICHUH Pyl KOJYETAHHON (opMaIiy, MPUYPOUYCHHBIX K OMpPeeIeHHBIM
JUTOJIOTO-CTpaTurpaduueckum ropuzontam. bonee toro, B Tonme rpaddutu-
3UPOBAHHBIX CIIAHLIEB CPEAHEH IOPBI, COJIEPKAIIUX YIIIMCTOE BEUIECTBO, BIEP-
Bbie B 1975 rony oOGHapyeH MOJUOICH, MPEATON0KUTEIIBHO OTHECEHHBINH K
BaHaMI-MOHOICHOBOM accoruaii. Takoe cBoeoOpazne METaINIOTEHUH BbI3-
BaHO CIENU(PUKON Te0JIOTHIECKOro CTpoeHus JlypyT»KUHCKOW IIOBHOW 30HBI,
YEMY U MOCBSIIAETCS HACTOSIAs CTAThS.
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B reonornueckoM CTpOEHUM NAHHOW CTPYKTYphl NMPUHUMAIOT ydacThe
MOPOJbl PAHHETEOCHUHKIMHAIBHOTO 3Tamna, OTHOCALIUMECS K acHUIHOM W Tep-
pureHHo-pummonaHoN GopmanmsiM. OTI0KEHHUS aCUIHOW (hopMaruu npe-
CTaBJICHBI MOHOTOHHBIMH YEPHBIMU TPaQUTU3UPOBAHHBIMU TJIMHUCTBIMU CJIaH-
aMHU C PEAKUMH MPOCIOMKAMH aJ€BPOJIUTOB U MOJUMHUKTOBBIX MMECYAHUKOB.
CylIecTBEHHYIO pOJib B pa3pe3e INIMHUCTOW TOJIU UIPAIOT KOHKPEIIMOHHbBIE
IPOCIOM W KOHKpEIMH TMeCYaHO-CUAEPUTOBOr0, TIIMHUCTO-CUIEPUTOBOTO,
MUPUT-CUJICPUTOBOTO U CYHIECTBEHHO MHUPUTOBOTO COCTaBOB. CKOIUJICHUS
KOHKpPEUHUM OTMEYArOTCsl B KOHTAKTE€ OTJIOKEHHM acClUIHOW U TEPPUTECHHO-
¢mumonanoit popmaruii, rae oHn 0O0pa3ylOT JOBOJIBHO BBIIEPXKAHHBIN 110
MPOCTUPAHUIO TOPU3OHT MOITHOCTHIO 10-15 M M 4acTo accouUpyrOT C rOpHU-
30HTaMU TYCTOW BKPAIUIEHHOCTU MUPHUTA. B 3THX ropu3oHTax, 00OTalICHHBIX
OPTraHWYECKUMH OCTaTKaMH, HEPEIKO BCTpedaroTcs MajgomorinHbie (5-10 cm)
IpPOCION W JIMH3Bl Pa3€NbHO 3EPHUCTBIX TOHKOAMCHEPCHBIX CKOILJICHUMN
MAPUTA, OOBIYHO — TIOOYJIAPHOTO CTPOCHUSI.

[To mpocTupanuto, GanuambHbIA 00IUK TITHHUCTO-CUIEPUTOBON TOJIIHN B
L[EJIOM YCTOWYUB, OJHAKO, B CTOPOHY IMOTrPYKEHHsSI CTPYKTYpbl B CEBEpO-
3amalHOM U IOT0-BOCTOYHOM HAMpaBICHUSAX achuaHas (GopMalivs CMEHSETCS
TEepPPUTCHHO-(IUILIONIHOM, Mepexo] MPOUCXOIUT TMOCTENEHHO 3a CYET paBs-
HOMEpHOTO yBEIIMYCHHsI MECYaHbIX MpociioeB. Ha mepudepun, B ceBepHOM U
0COOEHHO I0KHOM oOpamiieHHusX Jypy/DKMHCKOW IIOBHOM 30HBI, B pa3pes3e
acuJIHON (opMaIuu TMOSBISIOTCA TUIACTHI M TOPU30HTHI YIVICHOCHBIX H
rOpIOYMX ClIaHIEB, (pukcupys 00JIacTh nepexo/ia OTIOKEHUH B MapaIndecKyro
YIJIEHOCHYIO (pOpMALIHUIO.

TeppureHHblii ¢GaIUIIONT PUTMHYHBIM YepelOBAaHHUEM KOCOCIOUCTHIX
MECYaHUKOB, aJIEBPONECYAHUKOB M TIUHUCTBHIX CIAHIEB, C JIMH3YIOIIMMUCS
MPOIJIACTKAMH CHHT€HETUYECKOro MupHuTa. DIUIION] HMEET pPerpecCUBHBIM
XapakTep CTPOEHUsI BEpXHEH 4acTHU pa3pe3a U CMEHSETCS NMeCYaHO-CIaHIEeBOM
Tonmend. AHaM3 (amuii 1 MOITHOCTEW TEPPUTEHHO-(PIIHIIOUIHBIX OTIOKEHUN
cpenHerd opbl JypyIKMHCKOM IIOBHOW 30HBI IIOKA3bIBA€T, 4YTO OHHU, B
OCHOBHOM, CBOEM 00BEME MpPUHAIIEKAT K 0CaJAKaM JIOKAJILHOTO y3KOTO TPOra,
0opTa KOTOPOTO OBUTH OCIIOKHEHBI KOHCETUMEHTAIIMOHHBIMU Pa3pbIBAMHU.

B tektonnyeckom oTHomeHuu Jlypy/KMHCKasl IIOBHAs 30HA MPEICTaB-
JSeT cOoO0OM TONOr0 HAKJIOHHYIO (IIAPBSKHYIO) TUIACTUHY CO CIOXKHOCKIIA[-
YaTbIM BHYTPEHHUM CTPOCHHEM U IIMPOKUM pa3BUTHEM HEYCTOMUYMBBIX IO
IPOCTUPAHHUIO BSI3KUX paznoMoB. llupuna mimactunel konednercs ot 50-100 m
no 1,3-2,5 kM, npu OpoTsHKEHHOCTH O0KoJio 125 km. B momepeyHom cedyeHuun
paccMaTpuBaemMasi CTpyKTypa uMeeT (GopMy CXOSIIETocs IO BOCCTAHUIO
ACCUMETPUYHOTO TEKTOHUYECKOTO KJIMHA, C MOJOTHM (25—350) CEBEPHBIM
(KaitHapckum) u Oosiee KpyThIM (45-75") tokHBIM (3aHTHHCKHM) orpaHuye-
HusaMmu. KaliHapckuii pa3iioM TpEeNCTaBisIeT COOOW THUIMYHYIO ITOJIOTOBOJI-
HUCTYIO KaK IO MPOCTHPAHUIO, TAK U MaJECHUIO HAJBUTOBYIO 30HY, BIOJb IO
KOTOPOU OTJIOKEHUSI BEPXHEW IOPHI U HWIKHETO Meja HaJBUHYThl Ha MOPOJIbI
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CpeaHel I0pbl C BUAUMOW aMIUIUTYI0N He meHee 2,5-3,5 kM. Co CTOpOHBI
Jekadero OOKa HaJaBUTA, BJIOJb OCEBBIX IJIOCKOCTEH MPUPA3IOMHBIX IpeOHe-
BUJIHBIX AHTUKJIMHAIBHBIX CKJIAJOK, Pa3BUBAIOTCSI MHOTOYHCIEHHBIE PA3JIOMBbI
B30pOCO-HA/IBUTOBOTO THIA. AMIUINTYJa NEpEeMEIleHUs] BIOJb Pa3IOMOB
HCUYHUCIISIETCS. OT HECKOJIBKHUX JIO JIECATKOB M IEPBBIX COTEH METPOB. OTHU
pasJIoMBbI BBIPAXKEHBI Y3KUMHU 30HAMH PACCIIaHIICBaHUA, TPOOJICHHUS M TITUHKON
TPEHUS, CONMPOBOXKIAIINMHUCS KBAPLEBBIMU U KBAPL-KAJIBLHUT- TUPUTOBBIMU
IPOKHIKAMH.

3aHTMHCKUW pa3JioOM C HEYCTOWYMBBIM TAJCHHEM Ha BCEM CBOEM
NPOTSDKEHUM TPEACTaBsieT CoOO0M cepuio CONMMKEHHBIX BS3KHX B30pOCo-
HAaJ[BUT'OB, UMEIOIUX PA3INYHOE CTPOECHUE HA YPOBHAX IPO3UOHHOIO Cpe3a.

B rimyGokux ropuzoHTax B30POCO-HAABUTU BBIPAKEHBI TEKTOHHUYECKUMHU
IIBaMU C IJIMHKOW TPEHMsI, UMEIOIIMMU MPEUMYIIECTBEHHO CEBEPO-BOCTOYHOE
MaJICHUE TOJ YIJIOM 45-70°, BBepx Mo BOCCTaHHIO OHU CMEHSAIOTCS 30HAMH
pacciaHleBaHus, JApoOieHuss U OyIAuHa)ka, BBINOJIAKUBAIOTCA W YacToO
Pa3BETBISIOTCS BeepoOOpa3HO Ha OTIENbHBIE HEMPOTSHKEHHbBIE BETBU.

Hcxons U3 BBIIEU3I0KEHHOTO, MOKHO CAENaTh CIEAYIOIIUE BBIBOIBIL:

OcoOeHHOCTH BHYTPEHHETO CTpoeHUs JlypyIKWHCKOM IIOBHOM 30HBI
MOKA3bIBAIOT, YTO OHA MPE/ICTABISET COOON TUITMYHYIO MIAPbSKHYIO TUIACTHUHY.
BoepkrMaHMe BBICOKOIIACTUYHBIX MTOPOJ MPOU301ILIO, II0-BUAUMOMY, B IEPUOA
OpOr€HHOM CTaAuM Pa3BUTHS T€OCUHKIMHAIM H3-NMI0J CMEKHOIO, pacIoio-
KEHHOTO ceBepHee 3akarana-KoB1arckoro CHHKIMHOPUS B OCIA0JIEHHYIO 30HY
3anruHCcKOTO pasinoma. [lociaeaHuii, BEpPOATHO, NPEACTaBISLT COOOW B 3TO
BpEMsI OCTAaTOK JIOKAJBHOTO Y3KOIO TpOra, 3aJOKUBLIETOCS B paHHEreo-
CUHKJIMHAJIBHYIO CTaJIUIO PAa3BUTHUS PETHOHA.

PannereocunkinnHambHble popmannu JlypyaKUHCKOW IIOBHOM 30HBI BO
MHOTOM CXOJIHBI C PyJIOBMEIIAIOMNMHU OTIOXKEeHUAMU CapblOalickoil cTpyk-
TYypHO-(OPMALIMOHHOIN 30HBI, YTO TMO3BOJIAET CUMTATh €€ MEepCHEeKTHBHON Ha
oOHapyXeHHe KOTYETaHHOTO OPYACHEHHUS.

[lepexonst Kk XapakTepUCTHKE PYAOHOCHOCTH PAcCMaTpUBAEMON CTPYK-
TYpbI, HEOOXOIUMO TIPEXKJIC BCETO OTMETUTH, 4To B 1975 r. M.I1.LEnmuneBsiM B
npenenax JypymkuHCKO# mI0BHOW 30HBI B banutaiickom momnepedHom 0iioke
ObLTH OOHAPY)KEHBI TJIBIOBI OPEKYMI OKHCICHHBIX CYJIb(QUIHBIX Py, TOJABEPT-
HYTBIX WHTEHCUBHOMY BBIIIEIAUYMBAHUIO, C BKPAIUICHHUKAMU MHPUTA U
npuMaskaMu MenHoi 3eneHu. Cpeau nadek (hIUIIONA0B ObUT TaK)Ke BBIJIEICH
«PYIOHBIN (HIHID), CIOKEHHBIH YepeOBaHUEM TECYaHUKOB, I'YCTO MUPHUTU3H-
POBAHHBIX TJMHHUCTBIX CIIAHIIEB U MIPOIJIACTKOB TOHKO3EPHUCTOTO IMHUPUTA C
COXPAHUBILEHUCS XapaKTEPHOU CIIOUCTOCTBIO.

JlanpHeimme NOMCKH MOKa3alid, 4YTo B npeaenax JypyIKMHCKOW HIOB-
HOW 30HBI HarHeTaHWs HAOIIOAAIOTCSA YeThIpe TEKCTYPHBIX THIA MUPUTOBOMN
MUHEpaIu3auu: 1) JMH30BUAHO-CIOUCTHIN, 2) JIMH30BUIHO-KOHKPEITMOHHBIMN,
3) mpOXKUIIKOBO-BKpAaIjIeHHbIH, 4) OpexuneBuanblid. [lepBbiit Hanbonee pac-
IIPOCTPAHEHHBIN THII, XapaKTEPU3yeTCs CYIIECTBEHHO MUPUTOBBIM COCTABOM U
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00pasyeT MpephIBUCTHIC MTPOCION MOIIHOCTHIO OT 0,5 10 6 M, KOTOpBIE HEpE/I-
KO OyauHMpOBaHBl MO KiIMBaxy. OH XapakTepeH s «pPyAHOro (uuIIay:
IPOCJION MUPHUTA METKO3EPHUCTOW WU adaHUTOBOH CTPYKTYPHI PUTMHUYHO
YepenyroTcsl CO CIaHLAMU U aJeBpOIEeCYaHUKaMH, (alraibHO 3aMelaoTcs
MOCJIIEIHUMH ¥ CMATBl COBMECTHO C HUMHU B MeJlkue ckiaaku. CrymieHus
INUPUTOBBIX MIPOCIOEB COIPOBOXKIAIOTCA PE3KUM YBEIMYEHHEM MHTEHCHUBHOC-
TH HEPAaBHOMEPHO PACCESHHOM BKPAIJIEHHOCTH NMUpPHUTA (C PEAKUMH CKOILIe-
HUSMHU XaJIbKOMUpPHUTAa U cdanepuTa), TIHMHUCTHIX CIAHIIEB W alieBpoIlecda-
HUKOB.

JIMH30BUAHO-KOHKPELIMOHHBIA THUIT MPEACTABIEH 3JUIMIICOMAAIBHBIMU
JUH3aMH W KOHKPEIUSMU TMTUPUTOBOTO (C THE3MAMU cajepuTa U TAICHUTA) U
INUPUT-CUAECPUTOBOIO COCTaBOB. KOHKpEMH XapaKTepU3yIOTCsS NMPEUMYIIECT-
BEHHO 30HAJIbHBIM WIM PAJAUAIBHO JIYYHCTBIM CTPOCHHEM. B 30HaIbHBIX
Pa3HOCTSIX SApa BHIMOIHEHBI KapOOHATAMH WJTH KBAPIIEM.

TpeTuid, NPOXWIKOBBIA THI, JOKAJIBHO MPUYPOUCHHBIM K CEKYIIUM
pa3pbIBHBIM HApYIICHHSIM, TIPEICTABICH KBapI—KapOOHAT-MTUPUT-TIOTUMETAI-
JUYecKo MuHepanu3anreili. OCHOBHYIO MacCy MPOKUIIKOB COCTABJISIOT KBapIL
U KapOOHATHI, a Cyab(puaAbl 00pa3yloT KPYIHO3EPHHUCTHIEC TSTHUCTHIC U BKparl-
JIEHHBIE CKOIUICHHs. DTOT TN MUHEPATU3ALMNYN 3aHUMAET OTUETIMBO CEKyIee
NOJIOKEHHE K CKJIaI4aThlM CTPYKTYpaM U KOHTPOJHPYETCsl B30pPOCOBO-
HaJBUTOBBIMH HAPYLICHUSIMU.

YeTBepThlid, OPEKUYUEBUIHBIA TUIl MUHEPATU3ALUU MPHUYPOUYEH K 30HAM
IpobsieHusM U OyauHaXka, COMPOBOKIAIONIMMCS MHTEHCUBHOW JMMOHUTH3A-
e, OpeKuYnpoBaHUEM IOPOJ U PA3BUTHUEM CHCTEM CKOJIOBBIX TPEIIWH, BBI-
MTOJIHEHHBIX TEKTOHUYECKOMN TJIMHKOW TPEHUSI.

Haubosnee pacnpocTpaH€HHBIM PYAHBIM MUHEPAJIOM CPEIH BBIIICyKa3aH-
HBIX TUIOB SIBJISIETCS] MUPUT, KOTOPBI XapakTepu3yercs pazHooOpasuem hopm
(MPOKUJIKK, KOHKPEIMH BKPAIJICHHUKH, TSTHA, JMH3BI U mpocioun). [lomm-
MeTaJlIbl CYIb(GUIOB Ha BBISIBICHHBIX y4acTKax IPOSIBICHBI €1a00 W 3aHU-
MaloT pe3KO NOTYMHEHHOE IOJIOKEHHE IO OTHOLIEHHIO K nupury. CoriacHo
MOJIEBBIM HAOIIOACHUSIM, MUPUTOBOE OpYyJCHEHHE BENET ceOd KaKk TUIIHYHO
crpatudopmuoe. [TupuTOBbIE U MUPHUT-NOIMMETALTHYECKUE TPOKHIKN HCIIBI-
TaJlu UHTEHCUBHOE IpOoOJeHHEe, KaTakKja3 HEPEAKO CMSThl B MEJKHUE CKIAJIKH
COBMECTHO C BMEIAIOLIMMU MOPOJIaMHU.

Cnenyer mnonaraTh, 4TO Cyib(QuAHAas MUHEpalu3alus B IMpenenax
Jypya’)KMHCKON CTPYKTYpBhl HAarHeTaHusi, Kak U BO BCEM PErHOHE IOKHOIO
ckioHa b.KaBkaza, mo-BuaumMomy, HMEET Kak THIPOTEPMaJIbHO-OCaTOYHOE
(CYILIECTBEHHO MHUPHUTOBBIE PY[bl), TAK M TUAPOTEPMAIBHO — METOCAMaTHYEC-
Koe (MUPUT-TIOIMMETAITINYECKasi TPOKUIKOBO-BKpAIUICHHAs MUHEpaIu3alus)
npoucxoxaeHue. OJHAKO HE MCKIIOYEHA BO3MOXKHOCTb, UTO IPOKHIIKOBO-
BKpAIJICHHOE OPYACHEHHUE - 3TO pe3yibTaT MOCIENYIOIIero MeTaMmophusMa u
pereHepanmi.
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Crnenyer oTMeTUTh OOJIBIIOE CXOJCTBO CTPYKTYPHO-TEKCTYpPHBIX OCO-
OeHHOCTel Cynb(puIHOW MUHEepanu3anuu JlypyIPKWHCKOW IIOBHOM 30HBI U
Cappi6aiickoil  CTpyKTYpHO-(DOPMAITMOHHOW  30HBI, TJ/I€ COCPEIOTOYCHBI
MECTOPOKICHUS KomuenanHo (opmanuu (Punmsuaiickoe, Karexckoe u np).
OTnuune 3aKIII0YaeTCs JIMIIb B TOM, 4TO, IOMUMO KOJTYEJAaHHOTO OPYACHEHMS,
B mpenenax JlypyKMHCKOHM IIIOBHOM 30HBI MPOSIBIAETCS M MOJIHOCHOBas
MuHepanuzauus. IloBblieHHOE coaep)kaHue MoOJIUOAeHA (UKCUPYETCsS 110
BceMy pa3pe3y ckBakuH Ne4, 7 wna bam-Jlaiickom ywacTke, HauuHas C
MOBEPXHOCTU M A0 TiyomHsl 400 M. MakpOCKONIMYECKH U MHUKPOCKOTTUYECKU
MHUHepasibl MonubOneHa He oOHapyxkeHbl. [lo nmanueiM P.A.AOnymiaeBa, B
CXOJIHOM JIUTOJIOTO-CTPYKTYPHOM OOCTaHOBKE B Mpezenax MeuexcKod 30HbI
(a30BBIM aHATM30M BBISBICH (peMonuT. BMecTe ¢ TeM reoXuMHUYECKUil aHaImu3
IIOKa3bIBAET, YTO MOJIUO/IEH, TOMUMO BaHAJMs, ACCOLUUPYET TAKKE C XPOMOM,
HUKEJIEM, MEAbI0, MEXIYy KOTOPBIMHM CYLIECTBYET TECHAasi KOppPEALMOHHAs
CBSI3b. B HEKOTOPBIX JIMTOJOTMYECKUX PAZHOCTIAX MOJMOAEH XOpOLIO KOppe-
JUpYyeTcsi ¢ MUPKOHOM. Takoe pazHOOOpa3ue reOXMMHUYECKOW CBSA3M MOJHUO-
JIeHa 0cTaETcs HESICHBIM U TpeOyeT JallbHEeHILero 1eTaJbHOrO U3yUCHHUSL.

/[oeo%@cu 'y -
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I i e, 7 4
e o

HUcmarioinne

Puc.1. Cxema pa3MemneHus 30J0TOPYIHBIX TTPOSIBICHUN
Ha 105KHOM cKJIoHe bonbmoro Kaskaza
OcHoBHbIe cTPYKTYPHI: [. Thanckuii antuximnopuii; 11. Capbrbarickas 30Ha;
III. 3akarana- Kosaarckuii cunknunopuii; 1V. JypyIxKHHCKas MIOBHAs aHTHKJIMHAIb
(3amTpuxoBana); V. Bangamckas 30Ha.
3oJ0TonposiBiaeHNus (YepHble KpY:kKH): 1. [labanrtckoe, 2. Capbidanickoe;
3. I'ymckoe; 4. I'bi3putkanHcKoE; 5. Arabix-OuiipuiuinHeKas rpynmna;
6. lamzanmgaiickoe; 7. Boctouno-I' sipxOynarckoe

bonpmioli KaBka3 B OTHONIEHWH 30JIOTOHOCHOCTH CTall IPHUBJIEKATH
BHHMMAHHC T'COJIOTOB JIMIIIb B IOCJICAHEC ACCATHIICTUC, I'NITaBHBIM 06pa30M Ha
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OCHOBaHUU TE€O0JIOTO-METAJUIOTCHUYECKUX HeH, BO3HHUKUIMX B pe3yjbTare
BBISIBJICHHSI B Pa3HBIX PETHOHAX MHpa CBOCOOPA3HBIX MECTOPOXKICHUH Tak
HA3bIBAEMOT0, «YEPHOCIAHIEBOTO THUIA», C YYETOM, KOHEYHO ke, HEKOTOPbIX
MPU3HAKOB 30JI0TOHOCHOCTH MEIHOKOTYETAHHBIX M KOJIYeTaHHO-TIOTMMETaN-
JMYECKUX Py M3BECTHBIX MECTOPOXKIECHUN M UX (JIaHTOB, HATUYUE HEOOIb-
IIMX 30JIOTOMPOSIBICHUH, PYIHBIX TOUYEK, CIa0030J0TOHOCHBIX CYIb(UAN3H-
POBAHHBIX 30H M CHCTEM KBapLIEBbIX >KUJIOK, 30JI0TOCOIEPKALIIX U3MEHEHHBIX
YEPHBIX TIMHUCTHIX CIIAHIIEB C TOHKOPACCESHHOW BKPAIUICHHOCTHIO MUPHUTA H
€AMHUYHBIX 3HAKOB 30JI0Ta B PEIKHX LUIMXaX B acCOLMallUU C PYyI000-
pa3yloIMMH MHUHepalaMu pernoHa. B HacTosiee BpeMs 6marogaps paboram
reosoroB H.A.Mycaesa, W.I11.Mamenosa, A.M.Camenosa, M.1./I>xadapoBa u
Jp. BBISIBIICEHO OoJiee JECATH 30JIOTOMPOSIBICHUH, pa3MEIIeHHBIX Ha FOKHOM
ckioHne bonpmoro KaBka3a, B OCHOBHOM, B npenenax JypymKHHCKOM IOBHOM
AHTUKJIMHAN OJU3IIUPOTHOTO MIPOCTUPAHHUS.

Huxe cnenyer kparkoe onrcaHue HEKOTOPBIX 30J0TOMPOSIBICHUH.

BocTouHo - I'pipx0y1arckoe 3010TONPOSABJICHHUE.

Orpanunueno ¢ 3anaga p. Cynyrtyaid, ¢ Boctoka p. WMnrynuuai. Xapak-
TEpU3yeTcs TPeMs PyJOHOCHBIMH 30HAMH OOJBIIUX pa3MepoB. MOIIHOCTH UX
pa3iM4HbIe, B OCHOBHOM 3-7 M, MPOCIEKUBAIOTCS Ha paccTossHun a0 2400-
8100 m ¢ mepepsiBamu, coaepxkanue 3oi1o0ta 0.8-1,04 r/T, cepebpa 7,6-12,44
r/T. VI3 3TUX 30H OTHOCUTEIHHO XOPOLIO M3YYEHBI Ha THEBHON IMOBEPXHOCTH
KaHaBaMH U Iypdamu 30HbI 2 U 3.

MoHO cKa3aTb, YTO BCE€ 3THU 30JIOTOCOJEPKALIUE 30HBI MOYTH OJHO-
TUTIHBI U TIPEACTABICHBI TOHKO PACCIAHIIOBAHHBIMH, MECTAMHU TMEPEMSTHIMH,
HEPEIKO MEJIKO APOOJEHHBIMU YEPHBIMH CIaHIaMH, OOBIYHO YTJIEPOIUCTHIMU
(OT HHUX 4YepHEeT pyKa), COIACPKAIIMMHU PACCESHHYI0 TOHKOBKPAIUICHHYIO
MAPUTHU3AIMIO, KBapIeBble (MHOT/AA C CyIb(OHUIaMH) MPOXKWIKKA U JTUH30YKH,
Yale 3aHUMAroIlUe COTJIACHOE MOJIOKEHUE CO CIIAHIIEBATOCTHIO, JIOKATIHU3YSACh
B MEJIKMX, HO OTYETJIMBO BBIPAXKEHHBIX pa3pbIBaX-TPEIIMHAX, 3alOJIHEHHBIX
MEPETEePTHIM YIIIHCTO-TIIMHUCTHIM BEIIECTBOM.

Aznvix-Qungununckoe 3onomonposenenue. Haxogurcs B Oacceiine
CpedHero TedeHus p. Xauxamyad. 3aHuMas HeOONbIIONW ydacToK JypyIKuH-
CKOHM IIOBHOW 30HBI, MPOSIBICHUE MPUYPOUCHO K TEKTOHUYECKU OCJIOXKHEH-
HOMY KOHTaKTy ABYX TOJII U aCIIUAHO-CIAHIIEBOH, CoJepKallell KOHKPEINOH-
HBIi TOPU3OHT, MPEACTABICHHBIH MUPUTOM, CHACPUTOM U TIIMHUCTHIMU
CJTaHIIaMHU.

3omoto B konmuectBe 0,4-3,2 T/T OTMEUEHO B CHUIIBHO MeTamopduso-
BaHHBIX TpeMMHOBATHIX yriepoaucteix (C opr 2,95-6,00 %) cnanuax, npu
3TOM CYJIb(GUIHOCTh PYIOBMEIIAIOMINX cIaHIeB cocTaBisieT 1-3 % (ot oOuieit
MaccChl TOPOJ), IPEICTABICHHAS] B OCHOBHOM MHPUTOM HECKOJIBKUX T€HEpAIHid
(MMest KpUCTaUTMYECKYI0 (JOpMY B BHJIE TIEHTArOH-/I0ICKAdAPOB), C KOTOPHIMH,
B OCHOBHOM, M CBsi3aHa 30JI0TOHOCHOCTb, MHTEPECHBIM SBIISIETCS YCTAHOB-
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JIeHHE eIMHUYHOIO0 3HaKa 30JI0Ta. B 30/10TOBMeIIaloNuX ClaHaxX CoAEePKUTCS
Ag-18,61/1.

TI'am3anunckoe 30nomonposneienue. PactoynoxeHo B 6acceiftHe cpeaHe-
ro teyeHus p. ['am3anbryail. Takke HaXOQUTCA B Ipezenax JlypyKMHCKOU
IIOBHOM 30HBI, CTPYKTYpPHas MO3ULIUSI 30JI0TOMPOSBICHUS ONPEEINAeTCs MoTe-
PEUHBIM Pa3pbIBOM, MEPECEKAIOLIMM KOMILJIEKC CPEAHEIOPCKUX IECUYaHOCIIaH-
LIEBBIX OTJIOKCHWH IIOBHOM aHTUKJIMHAIM. MUHEpanu3oBaHHas 30HA, MPE.-
CTaBJIEHHAs YEPHBIMH YIJIEPOAUCTBIMU CIIAHLIAMHU, IPOCIJICKEHA Ha PACCTOSHUN
O0KOJIO, 2 KM mnpu MomHoctH 15-20 M ¢ coxepxkanueM 3omota ao 0,4 —
HECKOJIBKUX T/T, IOCTUTAs B PEIKUX Mpobax 5-8 r/T. [{ns 30HBI XapaKTepHBIM
ABIISIETCSl HAJMYKWe MHOXKECTBA KOHKPELHH (B OCHOBHOM MHPUTOBBIX), COAEP-
JKAIUX TIOBBIIIEHHOE KOJMUYECTBO 30510Ta (10 2 T/T). AdaHUTOBBIA THPUT,
KOTOPBIA 00pasyer siApo 3TUX KOHKpeIuil (1o KpasM obiagaronuii cnernudu-
YECKUM KEJITHIM I[BETOM), MEPEXOAUT K CHUICPUTOBBIM M TIIMHHUCTO-aJIEBPO-
JUTOBBIM 00pa3oBaHusIM. [IpOXKMIKOBO-BKpAIUICHHBIN MHPUT, MPOMUTHIBAIO-
KN 30HY OpyAeHeHus, cocTaBisieT 1-3% MoIHOCTH Kynuca oOpa3HoO pa3me-
HICHHBIX MPOXKWJIKOB NMUPUTA OT TOHYAWMIIX 1O €AMHHYHBIX CAHTHUMETPOB,
nocturas B pasgyBax 1o 6 cm. Kpome mnwmpura, ormeuarorcs cdanepur,
XaJIbKOIUPHUT, MapKa3uT, oOpa3ylollhe BKpPAIJICHHOCTH U pPa3IUYyHbIE IO
dbopMe BbIIETICHUS, PEIKO HEOOJbIINE JTUH30YKH; OTPAHMUYECHHOE pa3BHTHE
uMeeT KBapil-kapOoHaTHasi MuHepanu3anus. CoaepikaHue OpraHvKy B ClIaHIaX
(uHOTHAa OymMHUPOBaHHBIX) coctaBisieT 2,0-7,0%. U3 apyrux KOMIOHEHTOB
NpUCYTCTBYIOT Ag-14 1/T.

Banoam-I'anaosucvikckoe 30n10monponsnenue. OXBaTbIBacT psil Ieoio-
TMYECKH OJIHOO0Pa3HO MOCTPOCHHBIX YYacCTKOB B OacceilHe CpeHero TeUeHUs
p. Bannamuaii, ¢ oxBarom paiioHa cen. ['amamkbIK. 30J0TOHOCHOCTH OOHa-
pyXuBaeTcs (XOTS HE Ha BCEX MCCIENIOBAaHHBIX y4acTKax) B 30HE pa3pbIBa,
OCJIOKHSIOLIETO BHYTPEHHEE CTpoeHue JlypyIKMHCKOM IIOBHOM 3OHBI.
30710TOHOCHOCTh, KaK M B PACCMOTPEHHBIX BBIIIE MPOSBICHUSX, CBA3aHa C
MeTaMOp(GU3UPOBAHHBIMU YTICPOAUCTHIME CIIAHIIAMH, XapaKTePU3YIOIIUMHUCS
B Bangam - T'amamkbIKCKOM Tpymme 30J0TONPOSIBICHHUN TMOBBIIICHHBIMU
cojepxkaHusIMU opranuudeckoro BemiectBa — 10 8-10%. Conepkanue 30510Ta
coctaBysieT oT 0,4 10 HECKOJBKUX T/T, JOCTUTAsl B OTAEIBHBIX mpobdax 20 1/T;
OTMEYAIOTCSl TAaK)Xe IMOBBIIICHHBIE COJAEpX)aHUA MoimOneHa (OCOOEHHO Ha
ydacTtke [amamkpik), KoaumdecTBo Koroporo pgocturaetr 0,02% wu memu 10
1,0%.B opyneHnenoil 30He, MOIIHOCTh KOTOPOH 3-5 M, OTMEYeHa paccesHHas
MUPUTU3ALMS U PEJIKHE BKPAIJICHHUKHU XaJIbKOIUPHUTA.

Hexomopuie 0600uienusn u 0CHoOBHbLE 8bIBOODL:
1. ITox onpenenenriemM "yepHOCIAHLIEBBIA TUII, HE UMEIOIIUNA OJHO3HAY-
HOE TOJIKOBAaHHE B T'€OJIOTHYECKOW JIMTEpaType, MHOTHE T'€OJIOTH TTOHHMAIOT
MeTaMOp(U30BaHHBIEC CIIAHIIEBATHIC ATEBPO-TIIMHUCTHIE TOJIIN, TEMHBIH (TI0Y-
TH YEpHBIN) IBET KOTOPOW OOYCIIOBJIEH MPHUCYTCTBHEM B HEM YTJIEPOIUCTHIX
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BEIIIECTB, MPECTABICHHBIX TpaduToM, rpadUTUTOM, AHTPAKCOIUTOM (MU
BOOOIIE OWTyMaMH), KEpOTEHOM M JAPYTMMHU YIJICPOTUCTHIMH BELIECTBAMHU.
[Tpu 3TOM, Kak MpUpPOAa YIIEPOAUCTHIX BEIIECTB (C T€HETHYECKUX MO3ULUH),
TaK ¥ TOSBJICHHWE CaMOro 30J0Ta B HUX pacCMaTpUBACTCA B CBS3U C pas-
JUYHBIMH (DAKTOpaMH - DHIAOTEHHBIMH, METaMOP(OTeHHO — MOOWMIIM3AITMOH-
HBIMH, 9K30T€HHBIMH, CMELIAHHBIMHU U TIP.

2. Ha roxHOM CKJIOHE aszepOaiimpkanckoi yactu bombemoro Kaskasza, He
cuMTas MPUMECHOTO 30JI0Ta B KOJMYEHAAHHBIX pyaax (Puimsuaiickoe u 1p.
MECTOPOXKACHHS), KAK MUHHUMYM MOXKHO BBIJEIHUTH JBa THUMA 30JI0TONPOSB-
neHuil: 1) yepHOCHIAHLEBBIM TUN - B YIVIEPOJUCTBIX TJIMHHUCTBIX CIAHLAX C
paccessHHON cynbuau3anueil (B OCHOBHOM IMHUPHUT) W KBapIEBBIMU (MHOT/IA
CynbpuIaMH) >KWIKAMA M TPOXKHIKAMH U 2) CBSA3aHHBIA C CEKYILUMHU
KBapUEBO-CYIb(QUAHBIMU JKUJIAMH M 30HAMH cpeau JaedOpMHUPOBAHHBIX
IeCYaHO-CIAHIIEBBIX MOpoA. B pamkax mepBoro BBLAEISETCS MOATHUI, TPEa-
CTaBJICHHBI 30JI0TOHOCHOW 30HOM, HAJIOKEHHOW Ha KOHKPEIMOHHBIA TOpH-
30HT Cpey YIIIEPOAMCTHIX CIaHleB. M A BTOpOro THIAa MMEETCs Takas BO3-
MO>KHOCTb-30JI0TOIPOSIBJICHUS B CYIIECTBEHHO CYJIb()PUIN3UPOBAHHBIX 30HAX U
OeqHBIX Cyab(pUAaMU pa3pbIBHBIX 30HAX C KBAPLEBBIMH >KUIKAMH, OOBIYHO
ABIIAIOTCS MAJI0CyNIb(PUIHBIMU. 3aMETUM, YTO B 3TOM PETHOHE U3BECTHBI TAKXKE
IPU3HAKN 30JIOTOHOCHOCTH KBaplEBbIX >Kui anbnuiickoro tuma (T.M.Ma-
MEJIOB).

3.YcTaHOBIEHO, YTO "YEPHOCIAHLEBBIN" THUI 30JIOTONPOSIBIEHUN B OC-
HOBHOM CBsi3aH C JlypyIKMHCKOW IIOBHOW 30HOW. DTH 30JI0TONPOSBICHUSA,
KOTOpBIE B HAcTOAIIEE BPEMs HE OTBEYAIOT MOHATHIO 'MECTOpPOXKIEHUE',
KOHTPOJIMPYIOTCSI KaK TPAaHUYHBIMH pa3IOMaMU, TaK M CEPHUSIMH Pa3pbIBOB,
OCJIOXKHSIOIIMX BHYTPEHHEE CTPOCHHME IIOBHOM 30HBI, TOT/Ia KaK 30J0TO-
MPOSIBIICHUS] BTOPOTO THIA 30JI0TO-CYIb(PHUAHO-KBAPIIEBbIE KUIIbI, B OCHOBHOM,
pa3meleHsl B npenenax CappiOanickoil MeTayioreHn4ecKoi 30HbI.

4.30510TONPOSBIICHUSI «YEPHOCIAHIIEBOr0» THIIA, KOTOPbIE B HACTOSIIEE
BpeMs SBIISIIOTCS OCHOBHBIMH OOBEKTaMHU MMOMCKOBBIX PadOT XapaKTepU3yIOTCs
BEChbMa 3HAYUTENbHBIMH MapameTpaMu. [IpoTsHKeHHOCTh 30JI0TOCOAEPIKALIUX
30H 700-8100 (c mepepsiBamu) u 6osiee mpu MOMIHOCTH OT 3-7 10 30 MeTpoB C
comepxanueM 3oiota ot "ciaempoB" - 0,4 r/tT mo 2-3 m Oonee T/T, AocTUTas
uHorga 8-20 /T, oOpa3ys B OTIENBbHBIX HMHTEPBAIAX OTHOCHTEIHHO ITOBBI-
[ICHHBIC CPEIHHE KOHIEHTpAIMu - 10 2-3 T/T Ha MOUIHOCTH 5 M W Oouee.
VYTIIIepoauCThIE CIIaHIIbI, BMEIIAIOIINE 30JI0TOE OPYAEHEHUE, XapaKTEPU3YIOTCA
coaepxkanueM Copr. OT HECKOJBKUX 10 6-8%, MaKCUMaJIbHOE KOJIUYECTBO -
11,04%. B 3HauMTENbHBIX Mpenesiax KoJeOIeTcss TaKkKe KOJINYECTBO CYJIb-
GbuIO0B - OT HECKONBKUX 10 5% (uHOTAA W OoJiee), KOTOPBIA, B OCHOBHOM,
coctouT (10 95-98%) u3 nupurta Mpu MOAYMHEHHOM 3HAYCHHUU IPYTUX CYJb-
bumoB (xampkomupura, chanaepuTa, rajeHUTa U Ap.). B pyIOHOCHBIX 30HAX,
KpoMe 30510Ta oTMedaercsi cepedbpo (mo 20 r/t), a Taxke Cu, Zn, Se u ap.
KOMITOHEHTHI.
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5. B Hacrosimiee BpeMs TOBOPUTh O KAaKMX-TO J€TaJIbHBIX 3aKOHO-
MEPHOCTSIX Pa3MEIIECHUS 30JI0TOPYTHON MHHEPATHU3AINH, BBIJCIUTh OOBEKTHI -
pyaHble (PYIOHOCHBIE) 30HBI, COJEPXKALIUE PYIHBIE Tela C MPEACTaBUTEIb-
HbIMU OCHOBHBIMHU IapaMEeTpamH, ONPEACIICHUEM HX JUTOJOTO-CTPYKTYPHBIX
MO3ULIMMA, MUHEPAJIBHBIX THUIIOB WU T.[. MPEICTABISAETCA TPYIHBIM WM NOYTH
HEBO3MO>KHBIM, HE TOBOPS O KAKUX-TO T€HETUYECKHUX MMOCTPOCHUSIX, HAJIEHKHBIX
MPOrHO3HO-TIOUCKOBBIX KPUTEPUAX, HEOOXOIUMBIX ISl BBIACICHUS U OLEHKH
30JI0TOHOCHOCTH OOBEKTOB IMOMCKOBBIX paboT. Bompoc 3TOT ocnoxHsercs
TaK)Ke XapaKTepoM CamMoro OpyACHEHHUs: 0€3yCIIOBHO, YTO Hapsy ¢ AUcHepc-
HOM 30JI0TOHOCHOCTBIO B Pa3NUYHBIX Cylbduaax (B 0COOCHHOCTH C MUPUTOM;
XOTSl BOIPOC 3TOT HAXOJIWTCA B HA4YaJIbHOW CTaJMM HM3YYEHHS C YYETOM
pa3sHOOOpa3uii ero TeHEeTHYECKUX OCOOEHHOCTEW), CYIIECTBEHHas €€ 4YacTh
HaxOJIUTCA B BUJE TOHKUX BBIJICJICHUN, HE BCEI/1a YCTAHABINBAEMBIX B IIIJIMXAX
(ocobeHHO TpU HEMPOPECCHOHAIBHON MPOMBIBKE) IMOYTH HE BBISABISIEMBIX
MaKpPOCKOIUYECKH, XOTS MHUKPOCKOMHMYECKOE OOHApYKEHHE €ro sBisieTcs
HEPEIKOCTBIO.

6. 3a KOpOTKOE BpeMsl MOJYyYEHbl 3HAYUTENbHbIE JAaHHBIE IO 30JI0TOHOC-
HOCTH azepOaiimkanckoil yactu bonpioro Kaskasza. [Ipuuem, kpome Haubosee
MEePCIEKTUBHBIX THUIIOB (HAMpUMeEp, "YepHOCIIAHIIEBLIX" B Tpejaesiax CI0KHO
MOCTPOEHHOM JlypyI>KMHCKOM IIOBHOM 30HBI), BHISIBICHO MHOKECTBO ITYHKTOB
MPOSIBIICHUS €AMHUYHBIX IIJIMXOBBIX 3HAKOB 30JI0Ta WJIM HEOOJBLINX CONEp-
JKQHUI €ro B pa3HBIX TEOJIOTO-CTPYKTYPHBIX OOCTaHOBKAaX, MHOECTBO
COMHHUTEJIBHO pPacHIM(ppPOBHIBAEMBIX MPU3HAKOB 30JOTOHOCHOCTH B JIOHHBIX
npobax (B accoluamnuy ¢ pyaooOpa3yrIIUMU KOMIIOHEHTaAMH PETHOHA) U B
CBS3U C Pa3HOBO3PACTHBIMHU M Pa3HBIMU IO COCTaBY MOpOJAaMH U T.1. Bce 310
CYILIECTBEHHO pacUIMpsET MEPCHEKTUBBI 30J0TOHOCHOCTH bosbmoro Kaskaza
(BkJTroUass ¥ 00JaCTh €ro FOTO-BOCTOYHOTO IOTPY)KEHUS), TIO3BOJISAS MPOTHO-
3UPOBATH 30JIOTONPOSBIICHUS] B HEU3BECTHBIX U HE MCCIIEJOBAHHBIX /10 CUX TIOP
re0JIOTHYECKUX MO3ULUSAX.
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BOYUK QAFQAZIN CONUB YAMACINDA YERLOSON DURUCA TIKIi$
ZONASININ GEOLOJi QURULUSU VO FiLiZLO$MOSININ BOZi
XUSUSIYYOTLORI

R.R.NOZOROVA
XULASO

Mogqalods Bas Qafqazin conub yamacinda yerloson Duruca tikis zonasiin geoloji
qurulusunun vo filizlogmasinin bazi xiisusiyyetlori haqqinda bohs olunur. Qizil tozahiir-
lorinin “qara sistli” noviiniin Duruca tikis zonasi ilo baglilig1 tosdiq olunub. “Yataq” me-
yarina hal-hazirda cavab vermoyon bu qizil tozahiirlori, hom mohdudlagdirici qirilmalarla,
hom tikis zonasini daxildon miirokkoblosdiron qirilma silsilolori ilo saciyyelonir. Qeyd
etmok lazimdir ki, ikinci név qizil-sulfid-kvars damarli qizil tozahiirlori osason Saribas
metallogenik zonasinin hiidiidlarinda yerlosir. Asagidaki qizil tozahiirlorini gostormok olar:
Sorqi Qirxbulaq, Aglig-Filfili, Homzsli, Voandam-Qalaciq.

Acar sozlor: Bas Qafqaz, Duruca, struktur, formasion zona, tikis zonasi, tozahiir,
qizil

SOME CHARACTERISTICS OF GEOLOGICAL CONSTRUCTION
AND ORE-BEARING FEATURES OF DOUROUDJA JOINT ZONES
ON THE SOUTHERN SLOPE OF THE MAJOR CAUCASUS

R.R.NAZAROVA
SUMMARY

The article describes some characteristics of the geological construction and ore-
bearing features of Douroudja joint zones on the southern slope of the Major Caucasus. It
was determined that “black schist” type of gold occurrences is connected with Douroudja
joint zones. These occurrences are limited by boarder faults and by a series of faults
complicating the internal construction of Douroudja joint zone, just as the second type of
gold-sulfide-quartz occurrences located in Sarybash metallogenical zone. The following
gold occurrences are distinguished as well: Eastern Gyrkhboulaq, Aglyg-Felfely, Gamzaly,
Vandam-Galajug.

Key words: Major Caucasus, Douroudja, metallogenical zones, joint zone,
occurrences, gold.

Iocmynuna 6 pedaxyuio: 06.09.2016 a.
Ioonucano k nevamu: 02.12.2016 a.
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BAKI UNIiVERSITETININ XOBORLORI
Ne3 Tabiat elmlari seriyast 2016

UOT 55:502.55

ABSERON YARIMADASINDA TEXNOGEN CIRKLONMIS
TORPAQLARDA MISIN, SINKIN VO QURGUSUNUN YAYILMASI

N.R.TAGIYEVA
Ekologiya va tabii sarvatlor departamenti
nezaket.tagiyeva@ yahoo.com

Todgigatlar ham neftlo cirklonmis torpaqlarda, ham do Sumgqayit sonaye zonmast tor-
paqlarinda misin, sinkin va qurgusunun texnogen yayilma oreollarimin méveudlugunu askar
etmigdir. Sumqayit sonaye zonasi torpaqlart daha kontrast, nefilo giiclii cirklonmis torpaqlar isa
zaif kontrastl oreollarla farglonir. Sanaye kompleksi torpaglari daha ¢ox cirklonmislor. Biitiin
oyranilon torpaqlarda asas ¢irklondiricilor qurgusun, sanaye zonasinda, hamginin sinkdir.

Acar sozlor: agir metallar, konsentrasiya klarklari, torpaq, texnogen anomalligin koeffisienti

Abseron yarimadasi respublikamizin on monimsanilmis regionlarindan
biridir, burada sonaye potensialinin 80%-don ¢oxu toplanmisdir. Bu, osas
etibarilo neft-qaz moadonlori (orazinin toxminon 30%) olmagla, coxillik hasilat
naticasinda mazutla, qudronla, bitumla, qazma atqilari, zohorli kanserogen
birlosmolorlo zonginlogmis torpaqlarda texnogen deqradasiyali relyefin forma-
lasmasina gotirib ¢ixarmisdir. Cirklonmanin giicli monbayi, homginin torki-
bindo boyiik miqdar ¢irklondiricilor — neft mohsullari, hidrogen-sulfid, giiclii
xloridlor, fenollar, radioaktiv elementlor vo s. saxlayan yiiksok minerallagmig
lay-madon sularidir. Neftin oasas komponentlarinin toksikliyi il yanasi, onlarin
bir coxlarinda bozon mikroelementlorin (vanadiumun, nikelin, kobaltin,
qurgusunun, misin, radionuklidlorin, marglimiisiin, civonin, molibdenin)
yiiksok miqdarlar1 geyd olunur [6].

Yarimadanin simal-qorb hissosindo Sumqayit sonaye kompleksi yerlosir.
Burada boru-prokat, aliiminium, superfosfat zavodlar1, «Kimya-sonaye», «Uzvi
sintez», «Sintez-kauguk», «Sumqayit kimya sonaye», istilik elektrik stansiya-
lar1 vo s. comlonib. Onlarin foaliyyati naticosindo atmosfera miixtalif iizvi bir-
lasmolarls yanasi kiilli miqdarda agir metallar daxil olur. Miixtalif aerozollarin
torkibindo yer sothino diismoklo, onlar torpaqglarin, sularin kimyovi torkibini
dayisir, bitkilars, torpaq mikroflorasina sarsidici tasir gostarir.

Oz yiiksok zohorliliyi, bioakkumulyasiya qabiliyyati vo otraf miihitdo genis
yayilmasina gora bu elementlor (agir metallar) on tohliikali ¢irklondiricilordir. Mo-
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don orazilorinds torpaglara dorinliklordon daxil olan karbohidrogen qazlarinin, hid-
rogenin, karbon qazinin bakterial parcalanmasi torpaqlarda miixtalif geokimyavi
baryerlorin yaranmasina sobob olur. Onlarm hiidudlarinda  oksidlosdirici-
barpaedici proseslor bas verir, bu da bir sira agir metallarin miitaharrikliyinin
(cevikliyinin) giiclonmosino, onlarin yataq orazisindo konsentrasiyalarinin
artmasina, tdrama paylanma oreollarinin amalo galmosine sarait yaradir.

Todqgiqatin moqgsadi neft hasilati sonayesinin vo Sumgqayit sonaye
kompleksinin eyni torpaq-iqlim soraitlorinde formalagsmis torpaqlarin yuxari
horizontunda Cu, Zn, Pb konsentrasiyasina vo cirklonmo dorocosino tosirinin
miloyyan edilmosidir.

Mogaloado Bibiheybot, Balaxani, Binoqodi, Suraxani vo Z.A.Tagiyev
adina modonlorin neftlo giiclii vo zoif cirklonmis torpaqglarinda [2, 3, 5] vo
Sumgayit sonaye kompleksi torpaglarinda [8] miqdariys yaxin spektral analiz
molumatlar istifado olunub. Geokimyovi gostoricilor kimi, geokimyovi fon,
orta miqdarlar, litosfero goro konsentrasiya klarklar1 (KKI1), texnogen konsen-
trasiya omsallar1 (K) vo cirklonmonin com gostaricisi (Z.) istifado edilmisgdir.

1 sayl codvolin molumatlarindan goriindiiyii kimi, fon sahasi torpaglari
va giiclii ¢irklonmis torpaqlar misin, sinkin asagi klarkli miqdarlar ilo saciy-
yolonir, qurgusun iso belo torpaqlarda klark miqdan ilo kifayotlonir. Misin,
sinkin vo qurgusunun orta miqdarmin nisbatlori, misin (2.6 dofs) vo qurgu-
sunun (2.8 dofo) neftlo giiclii ¢irklonmis torpaqglarda bdyiik konsentrasiyalarini
askara cixarir. Sinkin miqdar iso praktiki olaraq doyismir. Belolikls, neftlo
giiclii cirklonmis torpaqglara neft mohsullar ilo birlikdo miioyyon migdar mis vo
qurgusun daxil olur. Bu daxil- olmanin toxminan barabar porsiyalart miqdarlar
arasinda birbasa etibarli olago ilo miisayiot olunur.

Neftlo zaif ¢irklonmis torpaq sinkin klarkdan asagi, misin klark ve qurgu-
sunun klarkdan iistiin miqdarlar ilo xarakterikdir (codvel 1, sokil 1). Fon
torpaqlar1 ilo miiqayisado neftlo zoif cirklonmis torpaqda qurgusunun (4.4
dofa), misin (3.7 dofa) vo sinkin (1.7 dofo) migdarlarinin yiiksolmosi miisahido
edilir. Bu elementlorin orta miqdarlarinin neftlo zoif vo giiclii cirklonmis
torpaglarda nisbati, zaif ¢irklonmis torpaglarda Cu, Pb (1.5-1.6 dofa) vo Zn (1.8
dofo) boylik konsentrasiyalarini {izo ¢ixarir. Bu zaman neftlo zoif ¢irklonmis
torpaqda, fon vo giiclii cirklonmis torpaqglar iiglin sociyyovi olan (Pb-Cu
miqdarlar1 arasinda) birbasa etibarli slage qorunub saxlanmaqda davam edir.
Neftlo zoif cirklonmis torpaqda sinkin miqdarinin yliksolmasi mislo birbasa
etibarli olagoys zomin yaradir. Belolikls, neftlo giiclii cirklonmis torpaga neft
mohsullarinin vo somt qazlarinin daxil olmast vo iizvi maddoslorin vo neft
karbohidrogenlorinin holletma qabiliyysati sayssindo miihitin geokimyavi
voziyyeti doyisir. Fon torpagi iiglin sociyyovi olan golovi miihit turs miihitlo
ovaz olunur. Burada mis, sink vo qurgusun ceviklik alds edir vo onlar yatagin
periferik (konar) torpaqlarina miqrasiya edir. Periferik torpaqlarda neftlo cirk-
lonmo daracesinin azalmasi ilo alagadar oksidlogdirici proseslorin intensivliyi
zaifloyir vo qolovi soraitlor iistiinliik togkil etmoyo baglayir, bu da homin ele-
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mentlorin ¢evikliyini asagi salir. Periferik torpaqlarda (neftlo zoif ¢irklonmis)
golovi baryerin omolo golmasi naticosinde misin, sinkin vo qurgusunun
toplanmas1 miisahido edilir [1, 5].

Cadval 1
Abseron yarimadasinin texnogen cirklonmis torpaqglarinda Cu, Zn, Pb
miqdarlarinin geokimyavi paylanma gostoricilori (X 107 %)

Geokimyovi gostaricilor | Cu | Zn | Rb | Etibarh slagalor

Abseron yarimadasinin canub-qorb, markazi vo
sorq hissosinin geokimyoavi fonu (N= 161.0)

X 1.23 3.27 0.63 Pb-Cu
KKI 026 | 0.38 0.35
Neftla giiclii torpaglar N=123
X 3.14 | 2.58 1.75 Pb-Cu
KKI 0.67 0.35 1.1
K. 2.55 - 2.78
Neftla zaif ¢irklonmis torpaglar N= 163
X 4.56 | 546 2.75 Pb-Cu
KKI 0.97 0.64 1.75 Cu-Zn
K. 3.71 1.67 4.37
Abseron yarimadasinin gimal - gqorb hissasinin geokimyavi fonu (N=50.0)
X 5.7 9.9 1.4
KKI 1.21 1.2 0.88
Sumgqayit sonaye zonasinin torpaglar1 (N= 87.0)
X 184 | 523 9.8
KKI 391 6.15 6.13
K. 3.23 5.28 7.0
KKI
6,2 .
6,1 ~.3 Pid
3.9 f ST
1,75 f
1,0 |~
07
06 -
05
04
03

1 1 1 »
>

Pb Cu Zn

Sak. 1. Neftlo giiclii (1), zaif (2) ¢irklonmis torpaqlarda vo Sumqayit
sonaye zonasi torpaginda (3) Cu, Zn, Pb geokimyovi spektrlori
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Sumgayit sohor sonaye zonasinda bir qodor forqli proseslor miisahido
edilir. Burada torpaq c¢irklonmosi osas etibarilo atmosfer vasitosilo bas verir.
Qara vo olvan metallurgiya, neft vo kimya sonayesinin, hom¢inin avtomobil
nagliyyati tullantilart aerozollar vo toz soklindo torpagin, sularin va bitkilorin
tizorino diigorok, onlarin kimyavi torkibini doyisir. Avtonoqliyyatin islonmis
qazlarinda kumulyativ qurgusun, xiisusilo zorarlidir.

Sonaye kompleksinin yerlosdiyi sahonin torpaqglarinda misin, sinkin vo
qurgusunun geokimyavi fonu Cu, Zn (1.2 KKI) klarkdan yuxar1 vo Pb (0.9
KKI) klarkotrafi miqdarlar1 sociyyolonir. Sonaye kompleksi torpaqlarinda Zn,
Pb (6.2-6.1 KKI) barabar konsentrasiya (3.9 KKI) ilo mis forglonir (codval 1).
Fon torpaglarinda sonaye zonasinda Cu, Zn, Pb orta soviyyeolorin miiqayisali
tohlili miqdarlarin uygun olaraq 3.23, 5.28 va 7.0 dofo yiiksalmasini agkar edir.
Hom fon, hom do sonaye zonasi torpaglarinda Cu, Zn, Pb miqdarlar1 arasinda
ohomiyyatli slagalor agkar olunmayib.

Lakin bu elementlorin on yiiksok konsentrasiyalar1 neftlo zoif ¢irklonmis
torpaglara monsubdur. Onlarin senaye zonasi torpaqlarinda toplanmalar1 bir
godor forglidir. Bu torpaqglarda maksimal borabor konsentrasiyalarla qurgusun
va sink secilir. Mis nisbaton asagi konsentrasiya ilo (1.6 dofa) sociyyavidir.
Umumi halda sonaye zonasi torpaginda daha yiiksok konsetrasiyalarda
miisahido edilir: neftls ¢irklonmis torpagda olan konsentrasiyalarla miigayisodo
qurgusunun toplanmasi 5.6-3.5 dofo, mis (5.8-4.0) dofo, sink iso dofolorlo
yiiksokdir (17.6-9.6 dofo).

Yuxarida geyd olundugu kimi, todqiq edilon torpaqglarda (neftlo ¢irklonmis
Vo sonaye zonast) orta miqdarlar geofonu iistoloyir (Cu — 2.55-3.7; Zn — 1.67-
5.28 vo Pb —2.78-7.0 dof9), yoni yayilma oreollarini omolo gatirirlor.

Neftlo giiclii ¢irklonmis torpaqlarda misin, qurgusunun iki elementli oreo-
lu, neftlo zoif cirklonmis torpaqlarda vo sonaye zonasi torpaginda ii¢ elementli
yayilma oreolu miisahids edilir. Texnogen yayilma oreollarin1 xarakterizo edon
keyfiyyat vo komiyyat o6l¢iilori cirklonmo formulasi vo ¢irklonmonin com (Z)
gostaricisi ilo saciyyolonir [7]. 2 sayli cadvaldon goriindiiyii kimi, qurgusunla
vo mislo on asagi ¢irklonmo neftlo giiclii ¢irklonmis torpaga aid olan texnogen
yayilma oreoluna monsubdur. Nisbaton, ¢ox ¢irklonmo zoif ¢irklonmis torpaga
moxsus yayllma areoluna aiddir. Burada neftlo giiclii ¢irklonmis torpagdan
forqli olaraq, cirklonmalar icarisinda sink istirak edir.

Sonaye zonasi torpagi qurgusunun xeyli giiclii Zn ¢irklonmosi ilo (misin
konsentrasiyasindan artiq) saciyyovidir. Umumi olaraq qeyd etmok olar ki,
Oyronilon torpaqlarda anomal miqdarda qurgusun vo sink secilir. Bu halda
qurgusunun (K =7.0) maksimal anomal miqdar1 ilo senaye zonasi torpaqlari,
misin nisbaton boyiik konsentrasiyasi ilo (K.=3.71) iso neftlo zoif ¢irklonmis
torpaglar xarakterikdir.

Sinkin anomal miqdarlart hom neftlo zoif cirklonmis torpaqda, hom do
sonaye zonast torpaqlarinda miisahido edilir (sonuncuda bir qodor artiq
olmagla). Biitiin 6yronilon torpaglar ii¢iin sociyyovi hal qurgusunun maksimal
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anomal miqdaridir (sonaye zonasi torpaqlarinda maksimal neftlo giiclii
cirklonmis torpaqda minimal).

Beloliklo, neftlo giiclii ¢irklonmis torpaqda neft vo neft mohsullarinin
bakterial par¢alanmasi noticesinde fon torpaqlarindan forqgli olaraq, misin,
sinkin vo qurgusunun miqrasiyasina tokan veron oksidlosdirici proseslor toza-
hiir edir. Madonin periferik torpaginda (zaif ¢irklonmis hissalordo) ¢irklonma
doracosinin azalmasi ilo oalagodar oksidlosdirici voziyyat golovi miihitlo ovoz
olunur. Yaranan golovi baryer misin, sinkin, qurgusunun zoif cevikliyi ilo
saciyyalonir vo bu elementlorin toplanmasina, texnogen yayilma oreollarinin
omolo galmasinag sabab olur. Senaye zonasi torpaqglart fon torpaqlar: kimi qolovi
miihito malikdir. Sonaye miiossisolorinin qaz-toz tullantilar1 (o ciimlodon, Cu,
Zn, Pb) satha enarak, torpagin yuxari horizontunda toplanir. Qalovi miihitds mis,
sink vo qurgusun az miitohorrikdir vo sonaye zonasinda texnogen yayilma
oreollar1 amolo gatirirlor. Oyronilon yayilma oreollarindan on kontrastlisi sonaye
zonasinda tozahiir edir. Belo kontrast yayilma oreollar1 qurgusuna xasdir, sonaye
zonasinin torpaqlarinda, homginin — sinka. Minimal intensiv ¢irklonmo neftls
giiclii c¢irklonmis torpaqglara moxsusdur, mislo, sinklo, qurgusunla giicli
cirklonma daracasi ilo Sumqayit sonaye kompleksi torpaqlart forglanir.

Cadval 2
Abseron yarimadasinin texnogen cirklonmis torpaqlarimin
Cu, Zn, Pb il cirklonmos gostoricilori

Cirklonma diisturu | Cirklonmonin com gostaricisi, Z,
Neftlo giiclii ¢irklonmis torpaglar
Pb, 75Cu, 55 | 4.33
Neftlo zaif ¢irklonmis torpaglar
Pb 437/Cu 371 Zn, ¢ | 7.75
Sumgqayit sonaye zonasinin torpaqlari
Pb7'0 7Zn 5,28Cu 3.23 | 1351
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MEJlb, IUHK U CBUHEIl B TEXHO3AI'PA3HEHHBIX
INOYBAX ABIIEPOHCKOI'O ITIOJIYOCTPOBA

H.P.TATUEBA
PE3IOME

HccnenoBanue BBIABIIIO HAJIMYME TEXHOTCHHBIX OPEOJIOB pAcCesHHsS MEIH, LMHKa,
CBMHIIA KaK B He(Te3arpsA3HEHHBIX MOYBaX, TaK M MO4YBe NpoM3oHbI I. CywraiieiT. bonee
KOHTPACTHBIMHU OPE0JIaMH BBIJICIISIETCS TOYBA MIPOM30HBI, CJ1a00 KOHTPACTHBIMHU — CHIIBHO He(-
Te3arpsA3HeHHas 1o4Ba. bojee 3arpsA3HEHHON SBIISETCS OYBA MPOM30HBI. BO BCceX M3ydeHHBIX
MOYBaX OCHOBHBIM 3arpS3HUTEINIEM SIBJISIETCS] CBUHEII, B IOYBE MPOM3OHBI TAKXKe IUHK.

KuiroueBble ci10Ba: TsHKENbIE METAIUIBL, KJIAPKH KOHIIEHTPALUH, IO4Ba, KOI(PPHUIIUCSHTHI
TEXHOICHHON aHOMAaJIbHOCTH.

COPPER, ZINC AND LEAD IN TECHNICALLY CONTAMINATED
SOILS OF ABSHERON PENINSULA

N.R.TAGIYEVA
SUMMARY

The study revealed the presence of man-made halos of copper, zinc and lead in soils
contaminated with oil, and the soil of the industrial zone of the city of Sumgait. More contrast
halos are distinguished in industrial zone soil, whereas weak contrast halos are strongly
contaminated with oil. In all the studied soils the major contaminant is lead, the soil of the
industrial zone is contaminated with zinc as well.

Key words: heavy metals, clark concentration, soil, technogenic factors, abnormality.

Redaksiyaya daxil oldu:15.11.2016-ci il.
Capa imzalandi: 02.12.2016-ci il.
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JANPPEPEHIIMPOBAHHASA OLHIEHKA COAEPKAHUSA
PE3EPBOB 2JIEMEHTOB MUHEPAJIBHOT'O IIMTAHUSA
B A'POIIEHO3AX BOJIBIIIOT'O KABKA3A
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B cmamve cpasnumenvro oana ouggepenyuposannas oyeHKa MUHePAIbHO20 NUMA-
HUSL 8 €CEeCmBEeHHbIX U OKYIbMYypPeHHbIX eapuanmax no4e bonvwozo Kasxasa (6 mpedenax
Aszepbaiioocana). Tlonyuenvt KoauwecmeenHvle noxazamenu pesepeosd Kauus u ¢gocpopa, a
MaKce YCMAHOBIEHA UX 63AUMOCESI3b OM MEXAHUYECKO20 U MUHEPAIOSULecKo20 COCmAasd
U3yHaAeMbIX NOYE.

Kiarouesbie cioBa: Ommwkauii (Pg), HemocpenctBennsiit (Py), norenuuansueie (P)
Pe3epBbI, YePHO3EMHO-CIIUTHIC, KAIITAHOBEIC, AJUTFOBUAILHO-TYTOBBIC TIOYBHI.

B Hacrosiiiee Bpems U3 mevaTy BBIIUIA HEMao paboT, B KOTOPBIX U3Y-
YaIUCh pe3epBbl Kanmus, Gocdopa U APyrux 3JIEMEHTOB B MOUYBAX PA3TUIHBIX
OnokImMaTu4ecknx 30Hax [4; 8, 9; 11 u np.]. DT pabOTHI OXBATHIBAIOT TAKXKE
pasnuyHbIe TUTIBI TOUB A3epbaitmkana (1; 6 u ap.). [Ipu aTom cienyer uMeTh B
BUJTY, YTO JOCTYIMHOCTh XUMHUYECKUX AJIEMEHTOB B 3HAYUTEILHON Mepe orpe-
JIESIETCS COCTAaBOM, AMCHEPCHOCTBIO W OCOOCHHOCTSAMH KPHUCTaUIOXHUMUYE-
CKOTO CTPOCHHSI CTIATraloNIUX MOYBY MUHEPAJIOB.

DKCnepruMEHTAIBHBIC UCCIICIOBAHMS MMOKA3ai, YTO HE BCE TTOUYBCHHBIC
MUHEPAIbl UTPAIOT OAMHAKOBYIO POJIb B MUTAaHUU pacTeHui. M3 mMuHepasnos
MOCTYIAOT B TOTJIOMIAIONINN KOMIUIEKC pas3InyHbie KOMOWHAIIMM Makpo- U
MUKpO3J1eMeHTOB [4; 5; 9 u ap.].

Haubonee MOOWMJIBHBIMHM IO HOABM)KHOCTH B HHX ITMTATEJIbHBLIX Be-
IIECTB SIBISIOTCS BBICOKOAMCIIEPCHBIE MHHEPATbl, B TOM YHCIE TIHHHUCTHIC,
MMEIOIIHE CIOUCTYIO PEIIETKY, TaKue, KaKk CMEKTHT, BEPMHUKYIIUT, THAPOCITIO-
JTbI, XJIOPUT, KAOJUHUT | T.1I.

O0BEeKTHI 1 METOANKA UCCIET0BAHUSA
OOBEKTOM HAIIMX HCCICAOBAHMM SIBISIOTCS OKYJIBTYpEHHBIE (arperie-
HOSBI) I-IepHOSGMHO-C.HI/ITBIX, KalllTaHOBBIX, aJ'IJIIOBI/Ia.HBHO—JIYTOBBIX I104YB BO.HB—
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moro Kaska3za. PesepBbl anemenToB muHepanbHoro nurtanus (KO u P,0Os)
u3yyanuce 1o meroauke H.M.I'opObynosa [3]. Onpenenenue xo3hduiueHToB
MOJIBIYKHOCTH DJIEMEHTOB NMUTAHUS M CTEIICHH OKYJbTYPEHHOCTH MOYB IIPOBO-
nuu o meroauke B.J{.Myxa [7].

O0cy:xaeHne pe3y1bTaTOB
[lenbio MpPOBEACHHBIX HAMH WCCIIEIOBAaHUM SBIISIETCS M3y4EHUE HU3Me-
HEHMH TPYII pPE3epBOB 3JIEMEHTOB MHHEPAJIHHOTO IMUTAHHUS HCCIEeTyeMbIX
MOYBIIO/] BO3/IEHCTBUEM MPOIIECCOB OKYJIbTYPUBAHUS.

VY CTaHOBIIEHO, YTO JOCTATOYHOE KOJIMYECTBO KallMs B HMCCIEIOBAHHBIX
nouBax (1,84-2,98%) u ux wunucteix ¢pakmusax (2,30-3,24%) oObscHseTcs
npeo0iagaHieM B MUHEPAJIOTHYECKOM COCTaBE KaIMHCOIepKaIluX MUHEPAIOB
- cmroa ¥ runpocitof. CopepxaHre 0OMEHHOTO Kajiusl B BEPXHUX TOPU30HTaX
HEOJIMHAKOBO, M 3aBUCHT OT HANpaBICHHOCTH U BBIPAKEHHOCTH IMOYBOOO-
pa3oBaTeNbHOTO MPOoIecca, a B OKYJIbTYPEHHBIX MOYBaX — OT (hOPM BHECEHHBIX
KaJIMHHBIX YI0OpeHUIA.

Pacnipenenenne kamusi 1Mo pe3epBaM MOKA3bIBAET pa3jinuvs MX Kak I10
TOPU30HTAM, TaK U IO TUIIAM IMO4YB. B ropu3oHTe A; OKYJIBTYPEHHBIX allIIO-
BUATbHO-TYTOBBIX (2980 mMr/100 r) m dyepHozemHO-cauThiX (2850 mr/100 1)
noyBax HaOJIOJAeTCs MaKCUMAaJbHOE COJEpXKaHME IO OOIeMy 3amacy, Hec-
KOJIbKO MEHBINIE €ro Ha HeTWHHBIX BapuaHTtax (2600-2700 mr/100 r) stux
noyB. KamrtaHoBble 3aHUMAIOT IPOMEXyTOUHOE mnoiiokeHue. [1o obmemy pe-
3epBY B KalITaHOBBIX, IIEIMHHBIX MOYBaX BbIAEISAETCS WIUTIOBHAIBHBIN TOpH-
30HT (2150 mr/100 r).

[ToTenmmansHbIin pezepB K,0 cocpemoToueH riaBHBIM 00pa3oM B aJlIio-
BUAJIbHO-TYTOBBIX MouBax (82-88% or o01iero), a B 4epHO3EMHO-CIUTOU U
KalllTaHOBOM MOYBE €ro cojepkanue B 1,3 pa3a MeHbIIE, U KOTOPBII TECHO
CBSI3aH C COCTaBOM MOYBOOOPA3yIOIIEH OPOIOH.

[Tpu cpaBHEHHUHU MOYB MO OIMKHEMY PE3EPBY BBIACISIOTCS OKYJIbTYpEH-
HbIEe BapHaHThl YepHO3eMHO-CIUTHIX (1007,4-1380,5 Mr/100 r) n KamTaHOBBIX
(521,8-1047,0 mr/100 r) mous, a Tak)Ke 0OHAPYKUBAIOTCS PA3IAYUS MEKTY UX
HeIMHHBIME aHanoramu (955,7-1324,8 mr/100 r; 663,2- 1064,2 mr/100 1).
OTH MOYBBI OTJIMYAIOTCS KaK 10 TPO(UILHOMY paclpeaesieHUuI0 OIMKHEro pe-
3epBa, TaK M MOBTOPSIOT paclpeneieHue mwia. B cpeaHux TOpU30HTax 3TUX
MOYB (B OCHOBHOM Y€PHO3EMHO-CIIUTOMN M KAIlITAHOBO) MO OIM)KHEMY PE3EPBY
oTMeueHa HanOoubmas BeaudrHa (55,0 u 50,7% ot o01iero KoiauvecTna), 4ro
yKa3bIBaeT Ha OOJIBLIYIO BHIBETPEHHOCTh EPBUYHBIX MUHEPAJIOB.

Copnepxanne K,0 B OmmxkHeM pe3epBe HaXOAUTCS B NMPSIMOM 3aBHUCHU-
MOCTH OT COCTaBa U KOJMYECTBA TOHKOJAMCIIEPCHBIX MUHEPaIOB. Beixoa kanus
BO3pacTaeT B TeX oOpasuax, riae oOHapyXeHO OOJIbIIOE YHMCIO MHUHEpPAIoOB
TUAPOCITIOUCTON TPYIIIBI, @ Tak)Ke MEPBUYHBIX CIIOJAMCTBIX OOJIOMKOB, JTHC-
HEPCHOCTh KOTOPBIX COOTBETCTBYET YPOBHIO BBICOKOJMCIIEPCHBIX YACTHII.
Munepanoruueckie HUCCIIEeJOBaHHUS CBUIECTEIBCTBYIOT, YTO COCTaB TJIMHU-
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CTBIX KOMIIOHEHTOB IOYB SIBJIAETCS MPEUMYIIECTBEHHO THAPOCIIOIUCTBIM, HO
€ro KOJIMYECTBO B M3y4aeMbIX MMOYBAX 3a4acTyio paznudHoe. [Ipu sTom u co-
Jep’KaHUE BAJIOBBIX, M MOABIXKHBIX (DOPM Kallis B MOYBAX TAK)KE HEOJMHAKO-
BoE [6].

Haubonpmme paznuuus Mexay Mo4BaM IOJ €CTECTBEHHONHU OKYIbTY-
PEHHOI pacTUTENBHOCTHIO MMEET MECTO B HemocpeactBeHHoM pesepBe K0.
OHa 0co0eHHO HU3Ka B aJTIOBHAIBHO-TYroBbIX (8,55-24,0 u 9,8- 20,1 mr/100
T), BBICOKA B YepHO3eMHO-CIUTHIX (9,8-37,8 u 16,0-45,2 mr/100 1) u kamrano-
BbIX (9,6-28,0 u 12,0-35,1 mr/100 r) mouBax.

O6mwmit  pezepB (ochopa B UCCIETyeMBIX MOYBAX 3HAYUTEIBHO YCTY-
naeT Kajnuoo u 1mo npodumio konedaercs B npeaenax 50-200 mr/100 r mouBsbl.
Haubonbiee ero comepxaHue MPUXOTUTCS Ha BEPXHUE TOPH3OHTHI, UTO CBS-
3aHO C aKKyMYJIALMEN JaHHOTO 3JIEMEHTa B OpraHO-MHUHEPAJIbHBIX KOMIIOHEH-
tax. [Ipudyem ocHoBHas dacTh obmiero 3amaca P,Os cocpemorodyeHa B MOTEH-
IUagbHOM pe3epBe U cocTaBisieT30-88% ot obmiero 3amaca. B xaxaom mpo-
¢uie HemocpeACTBEHHBIN pe3epB U (epeHIIUPOBaH M0 TeHETUYECKUM TOpHU-
30HTaM. Haubosbiias ux BeMYMHA B TAXOTHOM CJIO€ OKYJIBTYPEHHOM IMOYBBI
CBsI3aHa C BHECEHHUEM MUHEpaIbHBIX ynoOpenuit (4,1-2,8-1,9 mr/ 100 r mouse).
Hecmotps Ha manoe conepkaHue MmoABMXKHOTO (Gocdopa HeTuHHbIE BApUAHTHI
KaIITAaHOBBIX U YEPHO3EMHO-CIIMTHIX MOYB aKKyMYJIHPYIOT €r0 B 3HAUUTENb-
HOM KOJM4YECTBE B OJM)XKHEM, CPaBHHUTEIHHO JOCTYIIHOM pe3epBe, TJICOH CO-
craBnsieT B cpenHeM 48u41% ot ol1ero 3amaca U CBS3aH C HOBBIILICHHBIM CO-
Jep>KaHUEM B HEM WJIa U MOJYTOPHBIX OKHCIIOB.

Kak usBecTHO [7] CylIeCTBEHHBIM ITOKA3aTEJIEM IMUTATEIBHOIO peXuma
LEIUHHBIX U B Pa3jIMYHOM CTENEHU OKYJIbTYPEHHOCTH IMOYB SIBISIETCA KO3(-
(GUIMEHT TOABMKHOCTH COOTBETCTBYIOIIMX JJIEMEHTOB, UTPAIOIIUE BAKHYIO
poOJb B (PU3MOJIOTUYECKUX TpOIleccax pacTeHUi. 3HaYUTeNbHas CTENeHb MO/l
BIDKHOCTH ITHUX 3JIEMEHTOB IPH OOJBIION aKKyMYJSIIMU UX B BAJIOBBIX 3ara-
cax- BaXHBI JUArHOCTUYECKHUI MpPU3HAK HE TOJIBKO MOYB, HO U CTENEHU UX
OKYJBTYPEHHOCTH.

[IpuBenennbpie naHHble (TaONHIA) CBUIETEILCTBYIOT, YTO PacCMOTPEH-
HBIC TIOYBHI (I[ETMHA U arpoleHO3bl) CYIIECTBEHHO OTINYAOTCS MEXIY COOOi
KaK I10 CTEMEHU MOJBUKHOCTH, TaK U OKYJIbTYPEHHOCTH, KOTOPbIE U3MEHSIOT-
cs, coorBeTcTBeHHO, OoT 0,98-1,58% u 2,92-4,50% nmo 1,20-2,05% u 0,19-
0,41%.

AHanu3 TpaHchOpMaIliu PE3EpPBOB AJIEMEHTOB MMUTAHUS 1O OTICIBHBIM
[IEHO3aM ITOKa3aJl, YTO B MPOIECCE CETbCKOXO3SIMCTBEHHBIX BO3JIEHCTBUIA 00-
HAPY)KUBAIOTCS XapaKTEpHbIE Pa3IM4YMs HMX paclpeleNieHUH KakK B OKYIIb-
TYpPEHHBIX, TaK U LIEJTMHHBIX BapUaHTaXx.

Ha puc. A; b oTueTniuBO BUAHO, KaK IO XapakTepy paclpeneiacHus
ommkaero pesepsa K,O u P,Os yepHO3eMHO-CIMTas U KallITaHOBAs MIOYBBI, 3a-
HUMAIOT BEPXHEIO0 4acTh, TOTJA KaK aJUTIOBHAILHO-TYTOBas MOYBa pacroiara-
€TCsl B HIDKHEH 4acTH PUCYHKA.
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Tabmuma
HN3meHnenne copep:xanus Kaausa 1 pocdopa nox pasau4HbIMHU
¢uro- u arpoueHozamu

VYronps Topu- | I'my6. Kammnit Dochop
30HT | BCM . . R
~
S = 2 = . 2 8 . =
N = A X > 5 - % E| A X 525
= ES | EEx|gs a3 E|S .8 |55w|ge8
= 2 | 28|88 | B 2.2 |88 SE &
§ | gT |25E|6zE| & |SET|2EElEes
3 s |8e85|ledd 8 |22 |5e8|E 383

I‘IepH03eMHO-CIII/ITEUI mno4yBa

Llenuna A 0-15 2,60 | 37,84 1,45 3,77 0,17 3,21 1,89 0,32
3epHOBBIE | Ap 0-25 2,85 | 45,19 1,58 4,50 0,20 4,09 2,05 0,41

Kamranosas mousa

enuna A 0-10 1,84 | 28,04 1,52 2,80 0,15 1,95 1,30 0,20
3epHOBBIE |  Ap 0-25 2,20 | 35,07 1,59 3,50 0,17 2,82 1,65 0,28

AIIJIIOBPIaJIbHO-IIyFOBaSI mo4yBa

Hemama ) 0-10 | 2,70 | 2397 | 0.89 | 240 | 014 | 1,64 | 1,17 | 0,16

Ce‘;‘;‘f"‘ Ay | 025 | 298 [ 2911 | 098 | 292 | 016 | 192 | 120 | 0,19

Mexny 4epHO3EMHO-CIUTON M KaIlITAHOBOW MOYBOM B 00EMX BapHaH-
Tax MUMEIOTCS ONpPEEICHHbIE MTePEXOAHbIE 30HbI, YTO JOKA3bIBACT O OJIU30CTH
(cx0ZICTBE) IKOJOTUYECKUX YCIIOBUH, B KOTOPBIX OHU (DOPMHUPYIOTCS, @ HMEHHO
- CYXOCTENHOHN 30HEe. AJUTIOBUAIbHO- JIYTOBBIE MOYBBIL, (OPMHUpYIOLIHECS, B
OCHOBHOM, 32 CYET MPUBHOCA B3BEUIEHHBIX MATEPUATIOB B CBOEH HBOJIIOLINH,
OTPaXKarOT HE MOJIHYIO CTENEHb 3aBUCUMOCTH OT YCJIOBUW BHEIIHEW CpPEbI.

JlaHHBIN XapakTep paclpenenacHus (HEMOCPEICTBEHHBIM pe3epB) yKa-
3aHHBIX JIEMEHTOB OTUETIUBO OTpaxaer puc. B; . AnTponorennas aestesnn-
HOCTh B 3HQUUTENBHON CTEIEHH YCHIIMB OKYJIBTYPEHHOCTH (arpoIeHO3bI) BO
BCEX THIAX IOYB, CIIOCOOCTBOBAIM PACIOJIOKEHHUIO AJIEMEHTOB IO BO3pac-
Taromel KpuBoi (puc.).

BrisiBIeHO, 4TO Ha OKYJIBTYPEHHBIX (YE€PHO3EMHO-CIUTOM, KallITaHO-
BOH, aJUTIOBUAIbHO-JIYTOBOM ) IIOYBAX [0 CPABHEHUIO C UX LIEJIMHHBIMU BapUaH-
TaMU MPOMCXOAUT CTaOUIM3AIMS U HAChIIIEHHE OOMEHHBIM KOMIUJIEKCOM dJie-
MEHTOB IUTAHUSl PACTCHUM, AKTUBU3ALMSA U YBEIMYEHUE HX JOCTYIHBIX pe-
3epBHBIX (QOpM, HAOIIOJAIOTCS ONpPEEICHHbIE M3MEHEHUS B COIEPKAHUU U
paclupenesieHu 3TUX JJIEMEHTOB. PaccuMTaHHble HaMU COOTBETCTBYIOLIUE
3HAYEHMsI CTENEHU MOJBH)KHOCTU M IOKA3aTEIM OKYJIBTYPEHHOCTH IIOYB IO
MPEJIOKEHHON BBIIIE METOAMKE [7] HOKA3bIBAET, UYTO MCIIOJIb30BAHHUE ATHUX
JAHHBIX BIIOJHE 1I€JI€CO00pa3Hbl NJIsl MPABUIBHOW OIICHKU CTETEHU OKYJIb-
TYPEHHOCTHU, HE TOJIbKO KOHKpeTHOTO pernoHa bonsioro KaBkasa, HO 1 MOTYT
OBITH IPUBJICYEHBI JIS1 OTJENBbHBIX TUIIOB MOYB A3epOaiipkaHa.
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BriBoabl

. OOHapyxeHa KOJIUYECTBCHHAs XapaKTEPHUCTHUKA OOECIIEUEHHOCTH MOYB pe-
3epBaMH MUHEPAJILHOTO MUTAHUS YKa3aHHBIX MMOYB €CTECTBEHHBIX M OKYJIb-
TypeHHBIX 11eHO30B bonbmioro KaBkaza. YcraHoBieHa B3auMOCBSI3b pas-
JUYHBIX PE3epBOB Kaiausi U Gocdopa ¢ MEXaHHUYESCKUM U MHUHEPATIOTHYC-
CKHM COCTaBOM, a TaK)K€ 3aBHCHUMOCTh OT TI'€HETHUYECKHX OCOOCHHOCTEH
MIOYB M XO3SIHCTBEHHOM JASATCILHOCTH YEIOBEKA.

. OmpeneneHre pe3epBOB MUTAHUS MO KATETOPHSIM CIYyXaT HE TOJBKO Teope-
THUYECKHUM OOOCHOBAaHHMEM TMPOTrHO3a OOECNEYECHHOCTH IOYB JJIEMEHTaAMH
30JIbHOM TMHIIH, HO JAIOT BO3MOXKHOCTH 00Jiee pallnoOHAIbHO U 3((HEKTUBHO
MIPUMEHSATH BHOCUMBIE yI00PEHHS.
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BOYUK QAFQAZIN AQROSENOZLARINDA MINERAL QiDA ELEMENTLORININ
EHTiYAT FORMALARI UZRO DiFERENSIAL QiYMOTLONDIRILMOSI

V.9.MOMMoODOV
XULASO
Mogqalodo Boyiik Qafqaz torpaglarinin tobii vo modonilogmis variantlarinda mineral
gida elementlorinin miiqayisoli diferensial giymotlondirilmesi, kalium vo fosforun ehtiyat

formalar1 ilo torpagin mexaniki, mineroloji torkibi arasinda qarsiliqli elagodon bohs olunur.

Acarsozlor: yaxin (Y.), bilavasite (B.), potensial (P.) ehtiyatlar, berkimisdag-qara, boz-
gohvayi (sabalid1), alliivial-comontorpagq]lar.

DIFFERENTIAL EVALUATION OF THE CONTENT OF THE RESERVES
OF MINERAL NUTRITION ELEMENTS IN AGROCENOSES
OF THE GREATER CAUCASUS

V.AMAMMADOV
SUMMARY
The article presents a comparative study of the differential evaluation of mineral nu-
trition in natural and cultivated soils of the Greater Caucasus (within Azerbaijan).
Quantitative indicators of potassium and phosphorus reserves as well as set of their
relationship to the mechanical and mineralogical composition of the studied soils have been

received.

Key words: short-range (Ps), direct (Py), potential (Pp;) reserves of chernozem-fusion,
brown, alluvial-meadow soils.
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SAMAXI-ISMAYILLI ZONASININ
TOBIi RESURSLARININ QiYMOTLONDIRILMOSI
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Moagalads Samaxi-Ismayilli zonasinin tobii ehtiyatlarindan, orazinin  bitki ortiiyii vo
megsalorindan, aqroiglim ehtiyatlarindan, sularindan, elaca do sosial resurslardan istifada
edilmasinin somoaralilik doracasi gostarilmisdir.

Acar sozlor: landsaft, aqrotexniki, inzibati rayon, transformasiya, vegetasiya

Molumdur ki Samaxi-Ismayilli zonasmin tobii soraiti oldugca miirokkab
olmagqla yanasi tabii ehtiyatlar1 da 6zline moxsuslugu ils forglonir. ©razi yiik-
sok vo alcaq dagliq, eloco do dagotoyi yamaclardan ibaratdir. Dagliq orazilorin
bir cox yerlords yaylaqlardan, dagarasi vo cayarasi diizonliklorden ibarat ol-
masi, ohalinin moskunlagsmasina, kond tosorriifatinin inkisafina sorait yarat-
misdir. Orazi dagligdan, mohdud diizonliklordon, doro vo cay yamaclarindan
ibarat oldugundan onlarda kond tosorriifatini, ohalinin moskunlasmasini togkil
etmok elmi yanasma tolob edir. Eyni zamanda nozore almaq lazimdir ki,
orazinin nisboton kigik olmasina baxmayaraq tobii sikl miirokkobliyi zonani
bir-birindon farqlondirir.

Yuxarida gostarilonlor natico etibarilo Samaxi-Ismayilli zonasmin kond
tosarriifatina yararlt torpaqlarin miirokkaobliyino tosir gostormoklo yanasi
orazinin tobii goraitindon va taobii resurlarindan istifado doracolorino do tosir
gostormisdir.

Orazinin tosorriifati osason tiikkonmoyon vo borpa edilon resurslara
osaslanir. Onun strukturu asagidakilardan ibaratdir.

Yuxaridakilardan aydin olur ki, imumiyyatls, todqiqat zonasi yalniz tobii
vo sosial proseslorin uyarhifindan vo ziddiyystlorindon ibarot deyil, eyni
zamanda onlarin professionalcasina idaro edilmosindon asilidir. Akademik
V.Maksakovski yazir ki, “Miixtalif novlii proseslorin orazilords uzlagsmasi va
qarsiligl tosiri cografiyanin iiroyidir”. S$.Y.Goycayli bu fikro istinad edorok
bildirir ki, miixtalif novlii proseslorin va sistemlorin orazilorde uzlagmasi va
qarsiligl tosiri cografi ekologiyanin iirayidir.
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Torpaglardan istifads asagidaki kimi saciyyoslonir:

Bu regionda kond tesarriifatina yararl torpaq saholori bu oraziye daxil
olan orazilor iizro miixtolif qradasiyalar iizro tohlil olunmusdur. Belo ki, kond
tosorriifatina yararli torpaq saholorindon okinlor, coxillik okmolor, dinco
goyulmus torpaq saholori, oriiglor, hoyotyan1 saholor, meso orazilori miixtolif
ciir paylanmigdir. Belo ki, bu zonaya daxil olan Samaxi, Ismayilli, Qobustan vo
Agsu rayonlarinda kond tosorriifatina yararli torpaq saholori ayri-ayriligda
gostorilon qradasiyalar iizro aragdirilmisdir (sxem 1).
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Sxem 1. Dagliq Sirvanin kond tosarriifatina yararl torpaq sahalori

Tadqigat zonasina daxil olan Samaxi1 rayonunda kond tesarriifatina yararl
torpaq saholori 161,9 min hektar oldugu halda hor adambasina 1,62 hektar
torpaq sahosi diigmiis, eyni zamanda bu orazids ¢oxillik okmalorin miqdart 31,5
min hektar, dincs qoyulmus torpaq sahalari 59 min hektar, biconaklor 16,3 min
hektar, orlislor 71.5 min hektar toskil etmisdir. Eyni zamanda Samaxi
rayonunda 161.9 min hektar torpaq sahssindon 27 min hektar1 hoystyam
sahalorin, 114.5 min hektar1 mesolorin payina diisiir. Rayonda hor adambasina
diison meso sahasi 1.15 hektar toskil etmisdir.

Dagliq Sirvan zonasina daxil olan Ismayilli rayonunda iso iimumi torpaq
fondunun sahasi 194.4 min hektar olub, bundan kond tosorriifatina yararl
torpaglar 83.4 min hektar toskil edir. Rayonda olan iimumi okin sahslorinin
33.8 min hektarindan adambasina 2.31 hektar diisdiiyli halda, meso saholorinin
66.8 min hektarindan adambagina 0.80 hektar meso saholori diisiir. Todqiqat
rayonunda coxillik okmolordon adambasina diigoni 0.22 hektar, dinco qoyulmus
torpaglardan timumi com 71.2 min hektar olan torpaq sahasindon hor adam-
basina 0.85 hektar diislir. Miivafiq olaraq adambasina diison bigonoklor 0.30
hektar, oriiglor 0.53 hektar, hoyatyani sahalor iso 0.55 hektar toskil etmisdir.
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Dagliq Sirvan zonasina daxil olan Qobustan rayonu digor ovvoalki iki
rayondan forqli olaraq goOstorilon qradasiyalar iizro miixtalif qiymotlordoe
doyisir. Belo ki, imumi torpaq sahosinin 153.2 min hektarindan yalnmiz 92.4
min hektar1 kond tosorriifat1 liclin yararli hesab olunur. Bu da iimumi orazinin
60%- ni toskil edir. Ayri-ayr1 gostoricilor - okin saholori 32.3 min hektar,
coxillik okmolor 37 min hektar, 25.3 min hektar iso dinco qoyulmus saholordir.
Qobustan rayonunda bigonok orazisi yoxdur. Bu rayon ii¢iin hoyotyani saholor
92 min hektar, &riiglor iso 58 min hektar toskil edir. Samaxi vo Ismayilli
rayonlarindan forqli olaraq Qobustan rayonunda meso saholori orazinin 15%-
ni toskil etdiyi halda onun 0.51 hektar1 hor adambasina diisiir.

Bu zonanin orazi cohotdon on kicik rayonu Agsu rayonudur. Umumi
sahosi 108.4 min hektar togkil edir. Orazinin 77.9 min hektar1 kond tosarriifati
liclin yararli torpaqlar hesab edilir. Rayon orazisinin 35.3 min hektari
okinlorin, o ciimlodon hor adambasina 1.42 hektar, 34.7 min hektar1 ¢oxillik
okmolorin o ciimlodon hor adambasina 0.45 hektar, 82.9 min hektar1 dinco
goyulmus o cumladon 1.09 hektar, 38 min oriislorin o ctimlodon 0.49 hektar
hor adambagina, 30 min hektar hoyatyan1 sahalorin o ciimlodon hor adambasina
diison 0.39 hektar toskil edir. Ismayilli va Samaxi rayonlarindan sonra meso
sahasino goro Agsu iiglincii yerdo durur vo iimumi meso sahosi 31,1 min hektar
toskil edir ki, bunun da hor adambasina diisoni 0,41 hektardir.

Umumiyyatlo, Dagliq Sirvan zonasinda {imumi orazinin 59%-ini kond
tosarriifatt iiclin yararli torpaqlar toskil edir. Aparilan tohlillor naticasinda
miioyyon olunmusdur ki, Dagliq Sirvan orazisinin 38%-1 mesolorin, 21,8%-i
okin saholorinin, 13,8% coxillik okmolorin, 38,7%-i dinco qoyulmus torpaq
saholorinin, 14,7%-1 bigonoklorin, 34,3%-1 Orlslorin, 31,5%-1 hoyotyan
saholorin payina diigmiisdiir (sxem 2).
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Sxem 2. Samaxi-Ismayilli zonasinda hor adambasina
diison kond tesarriifatina yararl torpaq sahalari
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Yuxaridakilardan aydin olur ki, imumiyyatlo, todqiqat zonasi yalniz tobii
vo sosial proseslorin uyarhigindan vo ziddiyyastlorindon ibarot deyil eyni
zamanda onlarin professionalcasina idaro edilmosindon asilidir. Akademik
V.Maksakovski yazir ki, “Miixtalif novlii proseslorin orazilorde uzlagsmasi vo
qarsiligl tosiri cografiyanin iiroyidir”. S$.Y.Goycayli bu fikro istinad edorok
bildirir ki, miixtalif novlii proseslorin va sistemlorin orazilorde uzlagmasi vo
qarsiligli tosiri cografi ekologiyanin iiroyidir.

Deyilonlor otrafinda genis tohlilo ehtiyac olmasina baxmayaraq biz yuxa-
ridaki fikrin ekocografi mozmunundan irali golon masalolari todqiqatin halledi-
ci morhalasinin asas istigamatlondirici moqamlarindan biri kimi qiymatlon-
diririk.

Gostarilonlarlo alagadar miirokkabliklori dyronmok vo nizamlamaq mog-
sadilo todqigat zonasinda tobii soraitin vo tobii ehtiyatlarin bal ilo giymat-
londirilmosi metodundan ($.Goygayli, 1996) istifado edorok asagida bildiririk.
Tabii sorait vo tobii ehtiyatlarin bal ilo giymotlondirilmoasi Dagliq Sirvan {iciin
kegan asrin axirlarinda qiymatlondirilmisdir. Biz tadqiqat zonasinda irimiqyaslt
todqgiqat apararaq homin giymatlondirmaya bir sira diizalislor vermisik.

Deyilonlor otrafinda genis tohlilo ehtiyac olmasina baxmayaraq biz yu-
xaridaki fikrin ekocografi mozmunundan irali golon masalalari todgigatin hall-
edici marhalasinin asas istiqgamotlondirici maqamlarindan biri kimi qiymatlon-
diririk.

Gostorilonlorlo  olagodar miirokkaebliklori Oyronmok vo nizamlamaq
moqsadilo tadgigat zonasinda tobii soraitin vo tobii ehtiyatlarin bal ilo qiymot-
londirilmosi metodundan (S.Goycayli, 1996) istifado edorok asagidakilari
bildiririk. Tobii sorait vo tobii ehtiyatlarin bal ilo giymotlondirilmasi Dagliq
Sirvan iiclin kegon osrin axirlarinda qiymoatlondirilmisdir. Biz todgigat zona-
sinda irimiqyasli todqiqat apararaq homin qiymotlondirmoys bir sira diizslislor
vermisik.

Rayonda oks etdirilon tobii sorait vo tobii ehtiyatlardan aydin olur ki,
orazids bitki ortiiyli vo mesgalordon, aqroiglim ehtiyatlarindan, sulardan kifayat
godor istifado edilmomigdir. Tobii vo sosial resurslardan istifado edilmosinin
somaralilik deracasi torpaqglarin xiisusiyyathiorindon va istifade doracslorinden
asilidir.

Dagliq regionlarin relyefi digor komponentlors vo fiziki-cografi proses-
loro o godar qiivvatli tosir gostarir ki, landsaftalarin daxili diferensasiyasi hod-
don artiq miirokkoblogsmaya sobob olur. Dagliq landsaftlar diizonlikdon 6ziiniin
miirokkob strukturu, landsaftyaradici amillorin olago xarakterinin miirokkob-
liyina gore forqlonir. Buda onun hiindiirliik landsaft diferensasiyasinda, hiin-
diirliikk qursaqlarinin yaranmasinda tozahiir edir. Bu proses o qodor qiivvatlidir
ki, daglq 6lkalorde miisahids edilon diger cografi ganunauygunluqlar iistaloyir
[1].

Dagliq landsaftlar diizonlikdon oziiniin yiiksok dinamikliyi ilo forqlonir.
Daglar {i¢iin cay dorolori yataglarinin, yamaclarin eroziya-denudasiya vo qravi-
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tasiya proseslorin intensivliyi xarakterdir. Bu proseslorin amologolmasinin iki
asas sobabi vardir:

1. Daglarda tektonik qalxma prosesi vo yerin cazibo qiivvosilo olagodar
kiilli miqdarda potensial enerji toplanir. Sonralar bu enerji denudasiya
prosesino vo dag landsaftlarinin inkisafina sorf edilir. Bu endogen elementlor
ekzogen proseslordo biitiin qravitasiya horokatlori (ufanti, u¢qun, siiriisma)
enerjisinin monboyini togkil edir. Agirliq qiivvesinin tosiri ilo birlikdo axar
sularda dag stixurlarinin aparilmasina, sel hadisaesinin yaranmasina sabab olur.
Buradan molum olur ki, endogen monsoli potensial enerji dagliq landsaftlarin
inkisafinda on vacib enerji monboyidir.

2. Daglarda landsaftin doyismosinin ikinci asas sobobi Giinos enerjisidir.
Su, okean, doniz va ovaliglardan buxarlanaraq atmosferin yliksok tabaqosindo
kondensasiya edir, maye vo bork yagis soklindo yer sothino tokiiliir. Daglarda
diison yagintilarin Giinosin siia enerjisi hesabina buxarlanib, havaya galxarkon
topladig1 potensial enerjinin sorf olunmayan asas hissasi cazibo qiivvasi natico-
sinda yenidon potensial enerjiya ¢evrilir. Homin enerjinin bir hissaesi miioyyon
miiddot daimi gar oOrtiiyiindo, firn saholorindo, yiiksok dag buzlaglarinda top-
lanib qalir, digor hissasi yagisdan sonra eroziya, sel vo basqa proseslora sorf
olunur. Beloliklo, dag landsaftlarinin tobii inkisafinin dinamikliyinin osas
sabablari bu iki enerji monbayidir [2].

Tadgiqatlar gostorir ki, dagliq 6lkolor landsaft ndqteyi-nozordon diizonli-
yo nisbaton hololik zoif 6yronilmisdir. Ona goros do, dagliq 6lko landsaftlarinin
struktur, morfologiya, tosnifat vo rayonlasma masalolori indiyodok zoif islon-
misdir.

Daglarin hiindiirliik vo {ifiiqi landsaft diferensasiyasi arasindaki miinasi-
botin aydinlagdirilmast istor elmi vo istorso do tocriibi cohatdon ohomiyyatlidir.
Daglarda osash fiziki-cografi forglor yalniz hiindiirliik qursaglarinin yaranma-
sinda deyil, iifiigi, yoni imumi plan iizro do miisahido edilir. Relyefin qiivvatli
parcalanmas1 Olkolordo landsaftlarin miirokkoblogsmasinin, onun tozadliginin,
morfoloji vahidlorinin paylanmasinin asas sababidir. Elo buna gore do landsaft
novlarinin, morfoloji hissalorinin qisa mosafslorde hiindiirliik qursaqglar iizro
paylanmasi, onun ¢oxyerli variantlarinin yaranmasi dagliq olkelor tigiin on
xarakter alamoatlordon biridir [1].

Dagliq 6lkelorin cografi komplekslori sistemindo dagarasi ¢okokliklor
xiisusi yer tutur. Daglarla ohato olunmus gapali ¢okokliklor otraf dag yamaclari
ilo miiqayisads hamiso daha quru va kontinental iqlim soraiti vo arid landsaft
komplekslori ilo sociyyolonir. Bu cohotdon daha tipik dagarasi ¢okoklikloro
yarimsohra vo ¢6l komplekslar ilo saciyyelonon Sorqi Zaqafqaziya dagarasi
cokokliyini (Kiir-Araz), sohra komplekslorindon togkil olunmus Forqano, Tacik
cokokliklorini vo s. misal gostormok olar. Boylik Qafqaz daglarinin Qayali vo
Yan silsilolori arasinda sad kolgosinds yerlosmis Baksan ¢okokliyinds nisbaton
quru landsaft komplekslori omolo golmisdir. Burada ¢6l vo dag kserofit
bitkilori, sam mesolori kompleksi yayildig1 halda, homin yiiksoklikdo Baksan
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dorosini gimaldan ohato edon Qayali silsilosinin gimal yamaclarinda fistiq
mesoalari iistiinliik toskil edir [3].

Landsaftin miixtolifliyinin on vacib amillorindon biri geoloji qurulusdur.
Bu xiisusiyyato goro, dagliq 6lkalor diizanliys nisboton daha miirokkob olur.
Belo ki, diizonlikdon forgli olaraq, daglarda mohkom ana silixurlari (¢c6kma vo
piiskiirma) ustiinliik togkil edir. Homin ana siixurlar bilavasito torpagoamale-
golmasino vo bitkiortiiyiiniin inkisafina tosir gostorir. Osasi slixurlar lizorindo
olan torpaglar humusla zongin olur. Masoalon, lavalardan togkil olunmus Qa-
rabag vo biitovliikdo Zaqafqaziya vulkanik yaylasinda inkisaf etmis dag ¢ollori
Oziiniin mahsuldar qaratorpaqlart ile forglonir.

Dagliq landsaftlar1 barodo anlayisi miioyyon edorkon, hor seydon ovval
dag landsaftlar1 ilo hiindiirlik qursaqlar1 arasindaki miinasibati aydinlagdirmaq
lazimdir. Hogigoton, bu anlayislar bir-birinin eynidirmi, yoxsa dag landsaftlar
hiindiirliik qursaglarinin bir hissasidir vo ya o miixtolif qursaglarin miioyyon
hissosini ohato edir? Olbotto, dagliq landsaftlar1 hiindiirliik qursaqlart ilo eyni-
lasdirmok vo ona qursagin bu vo ya digor hissasi kimi baxmaq diiz olmaz. Tad-
giqatcilar gostorir ki, hiindiirliik qursaqlar1 istor genetik, istorso do orazi noq-
teyi-nazordon Oziinii vahid biitov kimi gostara bilmayib, sadaca olaraq 6ziinii
miloyyon saho daxilindo gostorir vo orazi cohotco bir-birindon ayr1 diismiis,
olagosi olmayan saholori ohato edir. Gostorilon dagliq 6lkolords landsaftlarin
inkisaf tarixi, geoloji qurulusu, dag-tundra qursaglarinin miivafiq hissolorinin
torpaqglart vo bitki Ortiiyli biitovliikdo nisbi olmagla bir-birindon koskin
forglonir [4].

Miiasir dagliq olkealorin relyefi yeni tektonik harokotlorin mohsuludur.
Taodgiqatlar gostorir ki, neogen asrinin avvalindo nainki paleozoy vo mezozoy
yasl dag sistemlori, hotta asagi alp dagomalogolma morholosine moxsus cavan
daglar asinmaya moruz qalir. Orta Asiya, Sibir vo Qafqazin miiasir yliksok dag
silsilasi yalniz yeni tektonik harokatlarin tasiri altinda amalo golmisdir. Hazirda
yeni tektonik horokotlorin hakim oldugu rayonlarin relyefi yiiksok daglara
uygun golir. Belo ki, Tyan-San daglarinda yeni tektonik harokatlorin amplitu-
dast 12-15 km, Qafqazda -10-12 km catdig1 halda, Zabaykale daglarinda 4-6
km-dir. Yiiksok dagligda omolo golmis bitki Ortiiyii vo biitovliikdo landsaft
komponentlorinin xarakteri homin sahonin fiziki-cografi soraitindon daha
dogrusu, dagin tektonik qalxmaya moruz qalmasi naticosinde komsplekslorin
transformasiyasindan c¢ox asilidir. Bunu nozoro alaraq todqigatgilar Avrasiya
materiki daxilindo yiliksok dag landsaftlarinin ii¢ tipini ayrirlar: 1) alp ¢e-
monliklori; 2) dag tundrasi; 3) dag kserofitlori. Bunlardan birincisi, Avrasiya-
nin orta vo canub hissasindoki yiiksok dagliq iiciin, ikincisi, Avrasiyanin simal
daglar1 tgiin, iigiinciisii iso materik daxili quru rayonlar {iciin xarakterdir.
Daglarda yiiksoklik istigametinds flora veo faunanin endemik nd&vlorinin
miqdar todricon artir. Qafqazda biitiin floranin toxminon 1/5 hissasi endemik
novlardan ibarat oldugu halda, Markozi Asiya daglarinda endemiklik faizi daha
coxdur. Dagliq regionlarda nov miixtolifliyinin vo endemikliyin migdarinin
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yiiksok olmasi, landsaftlarin transformasiyasi vo dagomologolmo prosesi
zamani ndév amoalogalmanin intensiv getmasinin naticasidir [5].

Azorbaycanin Daglig-Sirvan iqtisadi rayonu Samaxi, Qobustan, Agsu vo
Ismayilli inzibati rayonlarindan toskil olunmus bu iqgtisadi rayon bdyiik
Qafgazin conub-sorq hissasindo yerlogsmisdir. Rayon conubdan Aran (Kiir-
Araz), simal-qorbdon Soki-Zaqatala, simal vo simal-sorqdon Quba-Xa¢maz vo
sorqdon Abseron iqtisadi cografi rayonlar1 ilo homsarhad olub, Qabala, Quba,
Xizi, Abseron, Salyan, Sabirabad, Haciqabul, Kiirdomir, Goycay inzibati
rayonlart ilo ohatolonmisdir [39].Orazinin sahasinin nisbaton bdyiik olmasi
onun tosarriifat ohomiyyatini xeyli artirir. Belo ki, orazido tesarriifat vo sosial
obyektlori daha ¢ox vo bir-birino mane olmadan yerlosdirmok, orazini daha
genis hocmdo monimsomok vo ondan istifado etmok xeyli olveriglidir.

Rayonun respublikanin sonaye vo kond tosorriifati cohotdon inkisaf etmis
rayonlart ilo homsorhod olmast onun iqtisadi cografi mdvqeyini daha da
olverisli edir. Bu 0ziinii tosorriifat olagolorindo daha aydin gdstorir. Masoalon,
rayonun respublikanin osas energetika morkozlori olan Mingocevir, Baki,
Sirvan sohorlori ilo nisboton yaxinligda yerlosmosi bu morkozlordon rayona
daha olverigli sortlorlo elektrik enerjisi naql etmoys imkan verir. Bu eyni
doracads rabito, telekommunikasiya vo s. verilis xotlorino do aiddir. Rayonun
respublikanin pambiqgiliq lizro ixtisaslasmis Aran (Kiir-Araz) iqtisadi rayonu
ilo homsorhod olmasi da ¢ox olverislidir. Belo ki, Agsu rayonunda istehsal
edilmis pambiq Kiirdomir pambiqtomizloma zavoduna gondorilorok burada
emal edilir .Soki-Zaqgatala iqtisadi rayonunun, xiisusilo do Soki soharinin
respublikanin on mithiim ipakg¢ilik morkozi olmasi vo onun Dagliq Sirvan
igtisadi rayonu ilo qonsuluqgda yerlogsmosi rayonda istehsal edilon barama
mohsulunun Sokinin ipokgilik miiossisolorindo emal edilmosino alverisli sorait
yaradir. Aran iqtisadi rayonunda yerloson vo respublikanin on bdyiik su anbari
Mingagevir su anbarmin Dagliq Sirvan iqtisadi rayonuna nisboton yaxin
yerlogmosi Yuxart Sirvan su kanalinin ¢okilmosine zomin yaratmisdir vo s.
Dagliq Sirvan iqtisadi rayonunun olverigli iqtisadi cografi mdvqgeyi onun
noqliyyatina da miisbot tosir gostorir. Belo ki, rayonun toxminon respublikanin
moarkozi hissasindo yerlosmasi onun orazisinin tranzit shomiyyatini artirir,
oradan miixtolif istigamotli magistral avtomobil yollarinin kegmosino sorait
yaradir, rayonun bagqa regionlarla nogliyyat alagolorini daha sorfoli edir [6].

Dagliq Sirvan iqtisadi cografi rayonunun iqtisadi cografi mévqgeyinin asas
istlinlilyli iso onun respublikanin osas ictimai-siyasi morkozi olan Abseron
iqtisadi cografi rayonu ilo, xiisusilo Baki vo Sumgayit soharlori ilo yaxinligda
yerlosmosidir. Beloa ki, rayonun on ucqar yasayis montagolarindon bels, 3-4
saata respublikanin paytaxti, osas sonaye, elm tohsil, sohiyyos, modoniyyat
moarkazi, on miithiim naqliyyat qovsagi olan Baki soherine getmok olar. Rayo-
nun sarnisin va yiik dovriyyasinin ¢ox hissosinin Bak1 gohori ilo bagli oldugunu
nazars alsaq, bu amilin neca mithiim shomiyyats malik oldugunu gorarik. Belo
ki, bu amilin naticosindo dasimalarin maya doyari, ohalinin nogliyyat xorclori
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xeyli azalir, vaxta gqonaot olunur. Rayonun Baki, Sumgqayit, Sirvan, Kiirdomir,
Goycay vo s. bu kimi iri yasayls montagalorinin yaxiliginda yerlogsmasi
rayonun istirahot-rekreasiya resurslarindan istifadonin hocmini xeyli artirir.
Rayonun gozal manzarays, sorin iqlima, keyfiyyatli sirin vo mineral sulara, dag
mesalorino vo s. malik olan bir ¢ox arazilori yuxarida qeyd edilon soharlorin,
xtisusilo do Bakinin ohalisinin sevimli istirahot yeridir. Dincalmok {igiin
ohalinin rayona axini istirahot giinlorindo, totillordo, xiisusilo do yayda giiclonir
ki, bu da rayonun sosial-iqtisadi inkisafina, o climlodon nogliyyata, xidmaot
saholoring, yerli ohalinin sosial durumuna miisbot tosir gostorir. Yuxarida qeyd
edilonlori nozere alaraq bu noticaye golmok olar ki, Dagliq Sirvan iqtisadi
cografi rayonu ¢ox olverisli iqtisadi cografi mévqeys malikdir [7].

Dagliq dlkalarin relyefi digar komponentlors va fiziki-cografi proseslara
0 godor qiivvatli tosir gostorir ki, landsaftlarin daxili diferensiasiyasi hoddon
arttq miirokkoblogsmoya sabob olur. Dagliq landsaftlar diizonlikdon 6ziiniin
miirokkob strukturu, landsaft yaradic1 amillorin olaqo xarakterinin miirokkob-
liyina gors forglonir. Bu da onun hiindiirliik landsaft diferensiasiyasinda, hiin-
diirliikk qursaqlarinin yaranmasinda tozahiir edir. Bu proses o qodor qiivvatlidir
ki, daglq 6lkalorde miisahids edilon diger cografi ganunauygunluqlar iistaloyir
[2].

Dagliq Sirvan regionun relyefi doniz soviyyasinde 100 m yiiksoklikdon
bagslayib, hiindiirliiyli 3629 m olan Baba daginin zirvasino soykonir. Bu baxim-
dan arazinin ekoloji problemlori planetin dagliq srazilerinin ekoloji problemlari
ilo homahonglik yaradir [7].

Dagliq Sirvan zonasi dzlinomoxsus tosarriifat kompleksi ilo forglon-
moklo 6lkonin 10 iqgtisadi rayonlarindan biridir. Onun iqtisadiyyatinin asasini
kond tasarriifat1 vo hamin sahas ilo bagli emaledici sahalor tutur. Dagliq Sirvan
respublikanin miihiim taxil¢iliq, heyvandarliq vo iiziimgiiliikk-sorabeiliq ra-
yonudur. Bolgads kond tosarriifatinin aparici sahasi iiziimgiiliik olsa da,
sonralar bu saho miioyyon godor tonozziilo ugramisdir. Bu sahonin zoiflo-
masing tasir edon amillordon biri respublika sorab mohsullarina olan talabatin
asagl diismosi, onlarin osas istehlak bazar1 olan Rusiyada rogaboto davamlili-
ginin qismon zoiflomasi oldu. Rusiya dovlatinin tatbiq etdiyi yiiksok gomriik
risumlar ilo do olagodardir. Vaxtilo rayonun mohsuldar iiziim plantasiyalari
dagotoyi zonada, domys okingiliyi soraitindo inkisaf etmisdi.

Rayon termik ehtiyatlarinin bollugu ilo saciyyolonir, bu da riitubot
bollugu vo diizgiin aqrotexniki todbirlorin kegirilmosi goraitindo yiiksok moh-
suldarligin tomin edilmasi ti¢lin mithiimdiir. Zonanin orazisinin ¢ox hissosindo
faal temperatur comi 4000°C-don ¢oxdur, bu isa bir tosarriifat ili orzinds eyni
sahodon iki dofa taxil mohsullan - payizliq bugda vo qargidali, yaxud taxil
yigilandan sonra torovoz, goy-goyerti, yemlikdon vo s. yetisdirmok {igiin
kifayot edon qodor termik potensialdir.

Rayonun iqlim soraiti heyvandarliin inkisafi {igiin do xeyli alverislidir.
Oriis-otlaq heyvandarliginin genis yayilmasini tomin edon osas amillordon biri
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orazinin relyefi vo bitki Ortiiyiidiir. Rayonun diizonlik orazilorindo qisin
miilayim-isti, asason saxtasiz kegmosi bu sahalori qiymatli qislaglara cevirir.
Orazilordo tobii yem bazasinin mohsuldar olmasi ilo asason Qobustan vo digor
diizon orazilor respublika ohomiyystli qis otlaglar1 kimi formalagir. Bu
saholorin termik imkanlar1 rayonun, eloco do qonsu orazilorin mal-garasinin,
aciq hava soraitindo saxlanilmasina imkan verir.

Rayon igliminin termik soraitinin xiisusiyyatlori orazinin ¢ox hissosindo
saxtasiz dovriin uzunmiiddotli olmasi, qisin miilayim ke¢maosidir. Buna goro
rayonda tosorriifat tikililori vo sosial obyektlori osason agiq vo yarimagiq
soraitdo foaliyyot gostarir, onlarin isidilmasina nisbaton az xorc ¢akilir. Qeyd
etmok lazimdir ki, todqiqat zonasinda miixtolif hava axinlariin tosiri altinda
havanin temperaturu koskin doyisa bilir. Bels ki, rayona daxil olan riitubatli
hava kiitlolori, xiisusilo domyo okingiliyi areallarinin riitubstlo tomin olunma-
sina, ot Ortiiyiiniin amolo golmasing su ehtiyatlarinin toplanmasina vo artimina
miisboat tosir gostorir. Oksino, quru va isti tropik hava kiitlolori bitkigciliyin
inkisafina monfi tasir gostorir. Bazon belo hava kiitlolorinin yayin ovvallarindo
oraziyo daxil olmasi bitkilorin foal vegetasiya prosesino oks tosir gostorir.Bozi
hallarda simaldan vo simal-sorqdon golon hava axinlari havalarin qisa miid-
dotdo soyumasina tasir gostorir.

Cadval 1
Daghq Sirvan iqtisadi rayonunda kand tasarriifati bitkilori iizrs okin
sahasinin bolgiisii

illor 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 [2013 |2014

O9Kkin sahaloari, ha
Donli 79738| 89810 | 92183 [102565|119536|105584 101329 | 114268 118536 | 95682
va paxlalilar
Kartof 1862 | 1897 | 1903 | 1946 | 1930 | 1704 | 1977 | 2011 |2006 2019
Taravaz 1924 | 1909 | 1940 | 2155 | 1976 | 1745 | 2091 | 2167 [2169 2175
Orzaqliq bostan 783 796 868 1335 906 900 1064 | 1329 |828 838
bitkilori
Meyvas baglari 2058 | 2580 | 3205 | 3848 | 4199 | 3708 | 4717 | 4779 [4863 5308
Uziim 1407 | 1090 | 1819 | 2044 | 2222 | 1962 | 2521 | 2723 |2800 2910

Comi, ha 90750| 100617 | 100673 | 111047 | 126886 | 112076 | 109346 | 123291 | 127056 | 108932

“Azarbaycan Respublikasi regionlarin sosial-igtisadi inkisafi Dovlot
Program1” ¢orgivesindo Agsu, Ismayilli vo Samaxi rayonlarinda iiziimgiiliik vo
sorabciligin inkisaf etdirilmosi planlagdirilir. Sahibkarlar vo is adamlart
tizimgiiliiyiin 6z ovvalki soviyyasini, adin1 qaldirmagq {i¢iin bu sahoyo sormayo
qoymalidirlar. Belo ki, torpaqlar hazirlanmali, derin sum edilmali, tonak ting-
lori oldo edilmali vo okilmaoli, dayaqlara galdirilmali vo nohayat, moftil ¢okil-
malidir. Bu qeyd olunanlar reallasacagi tadqirds iqtisadi rayonda iiziim planta-
siyalar artacaq, lizlimgiiliikk vo onunla bagli digor saholor toraqqi edocokdir.

Dagliq Sirvanda tiztimgiiliik yaxin perspektivds inkisaf edocoyi todqirds yer-
li omok ehtiyatlar1 igo calb olunacaq, bu da ohalinin hoyat soviyyasinin yiiksal-
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masino miisbat tosir gostoracokdir. Biitiin bu geyd olunanlar asas gobul etmoklo
orazido tiziimgiiliiylin inkisafina stimul veron asagidaki noticolora golmok olar:

- iqtisadi rayonun mohv edilmis iiziim plantasiyalarinda ovvoalki
canlanmani1 qaytarmaq, o ciimlodon elmi osaslara soykonon tonok sortlarinin
secilmosi, dorin ixtisaslasdirma, istehsal prosesino yeni texnologiyalarin totbiqi
iciin boylikk moblogdo vosait lazim oldugunu nozoro alib yerli vo xarici
sahibkarlar kond tosorriifatini, demok olar ki, on galirli sahasi olan iiziimgiiliiya
sarmaya qoymagq ii¢iin calb edilmali;

- orazido liztimgiilliyli inkisaf etdirmok tigiin kicik sahibkarlarin vo iri
investorlarin sarbast foaliyyot gostormalori iiglin dovlet terofindon alverisli
sorait yaradilmali;

- sorab istehsalinda avozsiz xammal sayilan vo onanavi olan “Madrasa”
izlim sortunun okin sahosi genislondirilmali;

- iqtisadi rayonda movcud olan sorab emal edon zavodlarin yeni ava-
danliglarla tochiz edilmosi, oradaki istehsalin diinya standartlar1 soviyyosino
qaldirilmasi, hamginin sorab emal edon kicik miiossisalorin 6zallogdirilmasi
reallagdirilmali;

- Respublikamizin diinya 6lkaleri ilo azad inteqrasiyasi soraitinde iiziim-
clilik vo sorabgiliq sahosindo yliksok toroqqiyo nail olmus olkolorin istehsal
tacriibasindon yararlanmali — eyni zamanda Orta Asiya respublikalarinin toc-
riibasinds oldugu kimi iiziimii yalniz spirtli ickilor iigiin xammal deyil, hom do
on miithiim orzaq monboyi kimi qiymotlondirmali, ondan coxlu sayda arzaq
alinmasi planlagdirmali vo bu tocriitbonin Dagliq Sirvan iqtisadi rayonunda
totbiq edilmasi mogsoads miivafiq olar.

Asagidakilara xiisusi yer verilmolidir:

1. Torpaglardan somarali istifade edilmali vo miihafizs edilmali

2. Miihit hom okingilik, hom do heyvandarliq ti¢lin yaradilmalidir.

3. Kond tosarriifat1 saholori miihafizo edilmoli, hazir mohsullar uzun
miiddats saxlanilmalidir.

4. Tosarriifatin, tosorriifatlar aras1 miiassisolor optimallagdiriimalidir.
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OIIEHKA ITPUPO/THBIX PECYPCOB IIEMAXA-UCMAWJIJIMHCKOM 30HBI
X.0.MEKWJINEBA
PE3IOME
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Mogqalada Boyiik Qafqazin simal-sorq yamacuun dag geosistemlorinin manimsanilma
daracasina gora geoekoloji rayonlasmasi oyranilmisdir. Bu zaman har bir geosistemin antro-
pogenlasma doaracasi hesablanmuig, torpaq 6rtiiytiniin bonitet bali, bitkilarin mahsuldariig,
caylarinin antropogen yiiklonmasi va s. miiayyan edilmigdir.

Acar sozlor: monimsonilmo, torpaqlarmn bonitet bali, bitki ortiiyli, mohsuldarlq,
deqradasiya

Tadqiq olunan arazinin {imiimi sahasi 4852,3 km?> olub, Boyiik Qafqa-
zin simal-gsorq yamacinin dagliq hissosini ohato edir. Orazi simaldan Rusiya
Federasiyasi, sorqdon Samur-Dovogi ovaligi, conubdan vo conub-qorbdon iso
Bas Qafqaz silsilosinin suayrici xotti vo conubda Atacayla sorhadlonir. Boyiik
Qafqazin simal-gorq yamacinin tobii-cografi soraiti uzun tarixi dovr orzindo
hom antropogen, hom do tobii tosirlor naticosindo ciddi sokildo doyisikliklora
moruz qalmigdir. Tobii doyismolors regionda miitomadi olaraq bas veran vo
dagidict hadisolorlo miisayiot olunan tobii folakotlor sobobdirso, antropogen
dayisilmalars iso tadgiqat orazisininde insanlarin tosarriifat foaliyysti natice-
sindo torpaq vo bitki Ortiiyliniin transformasiyaya ugrayaraq Oz ilkin
goriiniislini itirmoasidir. Naticade orazinin moveud geosistemlari asasli suratdo
doyisiklikloro moruz qalmisdir.

Tadqiq olunan arazinin algaq dagliq vo dagstayi hissasinin tarixon intensiv
sokildo monimsanilmasi iiziindon, onun tobii geosistemlorinin xeyli doracads
doyisdirilorok miixtolif aqrolandsaftlarla ovoz olunmusdur. Orta dagliq
hissalordo kond tosorriifatinin intensiv inkisafi, son dovrlor bir sira dovlot
ohomiyyatli infrastruktur layiholorinin icrasi, eloco do istirahot vo moigot
obyektlarinin kiitlovi sokilde artmasi, buradadaki mévcud geosistemlorin asasl
sokildo doyismasi ilo noticolonmisdir. Taobii-ekzogen proseslorin iistiin oldugu
yiiksok dagliq erazilorde iso yay otlaglarinda olave yiiklonmoler, sistemsiz
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otarilmalar tobii miihitdo ciddi fosadlara gotirib ¢ixartmisdir. Bu sobobdon do
son dovrlards arazide biomiixtalifliyin pozulmasi, ¢ay sularnin tobii torkibinin
doyismosi, mesolorin sahosinin azalmasi, torpaqlarin deqradasiyasi, habelo
tobii-dagidict proseslorin (siirlisma, ugqun, eroziya va s.) intensivlogmosi kimi
ekoloji problemlorin yaranmasina sobob olmusdur. Yuxarida adlar1 sadalanan
ekoloji problemlor burada tarixon moskunlagmis vo eloco do son dovrlorde
respublikamizin miiharibo zonalarindan buraya ponah gotirmis on minlorlo
ohalinin saglamlifina 6z menfi tosirini géstormakdadir. Bunlar1 nazors alaraq
todqiq olunan orazisinin mévcud ekoloji durumunu elmi cohotodon arasdirib,
onun asas ¢ix1§ yollarindan biri kimi burada geoekoloji rayonlagma aparilmasi
mosalorini daha da aktuallasdirmisdir. Dag geosistemlorindo todqiqgat aparmis
bir sira muolloflorin fikirlorine gore mohz bu ciir problemlorin asas elmi
yollarindan biri do orazinin monimsonilma dorocasine goro geoekoloji rayon-
lasmanin aparilmasi arazide golocakds tosarriifat saholorinin yerlogdirilmosindo
vo ohalinin moskunlasdirilmasinda ohomiyyatli rol oynaya biler (B.I.Kogurov,
A.V.Antipova, S.K.Kostovska, V.A.Lobkovskiy, K.K.Muzdibayev [12],
A.A.Yamagkin [16] vo basqalar).

Geoekoloji rayonlasmani bir ¢ox xarici (B.I.Kogurov [12], 1.V.Bogagev
[10], Tovuudorc [14]) vo yerli alimlor (Dasdiyev R.H.[4], Y.O.Qoaribov [8],
[.1.Kuginskya [13]) todgiq etmislor. Biz orazinin monimsonilmo dorocasine
goro geoekoloji rayonlasmani mogsad kimi qarsiya qoyarkon ilk 6nco xarici
miialliflorin fikrini nazers almagqla yanasi arazini bu istigamatde dyronmis yerli
todqiqatcilarin fikirlorine daha ¢ox iistiinliik vermisik. Monimsonilmo omsalini,
torpaq Ortiiyliniin miinbitlik gostaricilorini, yeriistii fitokiitlonin mohsuldarligini
vo c¢ay sularinin ¢irklonmo dorocolorini osas gotiirmiisiik. Antropogenlosmo
omsalini (A,) miioyyon etmok iiclin biz Y.9.Qoribovun (1982) toklif etdiyi
formuladan istifado etmisik.

A= ld
T YTL

Y. al- antropogen komplekslorin sahasi, ), TL- iso landsaftlarin sahoasidir.

Gostorilon omsaldan istifado edorok hor bir landsaft kompleksinin vo onun
orazisi daxilinde yaranan antropogen komplekslorin (bigonok, okin, seliteb
komplekslor vo s. infrastrukturlar) ohato etdiyi orazilor hesablanmigdir. For-
mula uygun olaraq antropogen komplekslorin sahosi landsaft komplekslosinin
sahasino boliinmiis vo hor bir landsaft kompleksinin monimsonilmo dorocosi
miloyyonlosdirilmisdir. Antropogenlosmo omsal1 0,1-don az oldugu halda prak-
tiki olaraq doyismoyon, 0,1-0,2 zoif doyisilmis, 0,2-0,5 orta doracodo doyi-
silmis, 0,5-0,8 gostaricisindo koskin doyisilmis, 0,8-don ¢ox olduqda iso asaslt
transformasiyaya ugramis komplekslor adlanir (Qaribov, 2014).

Tadqiqat orazisi olverigli tobii-cografi mdvqgeys malik oldugundan
godim zamanlardan insanlar burada moskunlasmaga baslamislar. Todgigat ora-
zimizdo timumilikds 277 yasayis montagesi vardir. Bu montagelordon 2-si
sohar, 9-u sohar tipli qosoba, 266-i iso kondlordir (2013-cii il). Burada 229 min
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nofar ohali moskunlagmisdir. Maskunlasan ohalinin 23 min nofori soharlordo,
14 min nofaori gosabolords, 91 min nofar ohali iso kondlords yasayirlar. Tod-
giqat srazimizds yasayis montogalari sahasi 21,9 ha-dir ki, iimumi srazinin 4,5

%-ni toskil edir (codval 1.).

Boyiik Qafqazin simal-sorq yamacinin
dag geosistemlorinin monimsanilma gostoricilori

Cadval 1

Geosistemlor Saholor Monimsanilma novii (ha / %-10)
(ha-la) | Yasayis Yol |Rekrea-| Kond | Mixtolif
monto- |sobokesi| siya |tosorriifati|obyektlor
golori
1 [Nival vo subnival arazilor 8901 - - - - -
2 | Alp comonlori - 61,2 10863
22034 0.3 493
3 | Subalp ¢omenlori 123545 630 406 200 29978 445
0,5 0,3 0,2 24,2 0,4
4 | Ortadagligin 44148 704 1125 121.9 3904 895
fistig-volos mesolori 1,6 2,5 0,3 8,8 2,0
5 | Orta daghgm o | 406 [ 4626 | 138 | 3797 | 126
palid-volos mesolori 1,8 2,1 0,1 17,1 0,6
6 | Arid- denudasion orta 2240 434 55.6
dagligin arid megolori 194 2,4
7 | Al¢aq dagligin palid,volos 16073 1841 583.,6 352 5905 84
vo fistiq mesolor 11,4 3,6 0,2 36,7 0,5
8 |Orta dagligin mesa 60422 4035 1543.6 | 304.1 7739 636
kollu ¢comanliklori 6,7 2,5 0,5 12,8 1,1
9 | Al¢aq dagligin 11776 1479 509.6 5.2 6127 212
meso kolluglari 12,6 4,3 0,1 52,0 1,8
10| Orta vo algaq dagligin 32209 1037 609.8 4,7 5247.6 444
humid ¢ollori 3,2 1,9 0,01 16,3 1,4
11|Algaq vo orta dagligin 26522 4203 859.4 | 145,1 9154 603
kserofit quru ¢ollori 15,8 3,2 0,5 34,5 2.3
12 | Arid-denudasion 63632 1942 19784 | 55.6 17770 8022
alcaqdagligin yarimsohralar1 3,05 3,1 0,1 27,9 12,6
13 | Alliivial-proliivial 2826 - 46.8 504
diizenliklorin quru ¢ollori 1,7 17,8
14| Alliivial, alliivial-proliivial 34354 3959 15794 | 325 17667.3 2205
diizonliklorin yarimsohralar 11,5 4,6 0,9 51,4 6,4
15| Orta dag kserofit vo 14291 1278 868 98.1 5406 422
yarimkserofit quru ¢o6llori 8,9 6,1 0,7 37,8 3
Comi 20848 10689 | 357.9 | 172422 436,1
482351 Tyo9 | 22 | 007 | 355 | 005

Apardigimiz arasdirmalara osason on ¢ox yasayls montogolori orta
dagligin meso-kollu ¢omonliklorindodir. Burada 46 montogonin {imumi sahosi
4035 ha-dir, bu da landsaftin timumi orazisinin 0,1 %-ni togkil edir vo burada
23 min nofor ohali moskunlagmisdir. ©On az yasayis montogosi (2) orta daghigin
palid-volos mesolori olmagla-sahasi 406 ha-dir. Burada moskunlasan ohalinin
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say1 iso 846 nofordir.

Regionun geoekoloji voziyyetini todqiq edorkon pozulmasinda aqro-
landsaftlar1 xiisusilo geyd etmoliyik. Apardigimiz hesablamalara osason
todgigat orazimizdo 70 min ha-n1 aqrolandsaftlar toskil edir ki, bu da {imumi
orazinin 14,5 %-ni ohato edir. Todqiqat orazisinin olverigli tobii soraiti burada
taxil¢iligin, xiisusilo meyvagiliyin inkisafina imkan yaratmigdir. Baglar okin
sahasinin 26,7%-ni, iimumi arazimizin iso 3,8 %-ni toskil edir (cadval 2).

Cadval 2-don goriindiiyii kimi har bir geosistem kompleksindo miixtalif
agrolandsaft saholori movcuddur. Bu saholorin ¢ox hissosi arid denudasion
alcaqdagligin yarimsohralarinda (16251 ha), on azi1 iso subalp comonliklorindo
(725 ha) moxsusdur. Miivafiq olaraq bu geosistemlords okin saholori 25,5% vao
0,6% toskil edir. Alp ¢omaonlori, nival vo subnival geosistemlords iso okin sa-
hosi geydo alinmamaisdir.

Geoekoloji rayonlagsma xaritosi tortib etdiyimiz zaman todqiqat orazi-
sindo mévcud olan turizm obyektlori do [1] nozaoro alinmisdir. Todqiq olunan
orazinin 1308,7 ha sahasi olan 114 turizm obyekti, imumi orazinin 0,3%-ni
toskil edir (cadval 1). Miixtali geosistemlor iizro geyri-borabar paylanan bu
obyetklor an ¢ox alliivial, alliivial-proliivial diizenliklorin yarimsohralarinda
(325 ha), on az iso orta vo alcaq daghgin humid ¢ol geosistemlorindadir (4,7
ha) yerlogsmisdir. Bu geosistemlordoki turizm obyektlorinin payr miivafiq
olaraq 0,12 % vo 0,005 %-i toskil edir. Umumilikda isa bu obyektlorin
oksariyyati nisbaton olverisli iqlim vo relyef goraitine malik olan Quba vo
Qusar rayonlar1 orazisindo comlogmisdir.

Cadval 2

Boyiik Qafqazin simal-sorq yamacinin dag geosistemlarindo

aqrolandsaftlarin sahasi ( min ha-la)

Geosistemlor Saho Okin Bag Comi
(ha- ha- %o- ha- %- ha- %-
la) la Io la Io la Io
1 | Nival vo subnival orazilor 8 - - - - - -
2 | Alp ¢comaonlori 22
3 Subalp ¢omanlori 123 0,7 | 0,6 0,7 | 0,6
4 Ortadagligin fistig-volos mesolori 441 0,4 0,8 04 | 0,8
5 Orta dagligin palid-volos mesgolori 22 0,4 1,8 0,4 1,8
6 | Arid denudasion orta dagligin arid ) 02 | 9,1 0,2 | 9,1
mesgalori
7 | Algaq dagligin palid,valas va fistiq 16 3 242 1 6,3 4 | 305
mesgalor
8 | Orta dagligin mesa kollu ¢comanliklori 60 6 10,6 1 2,3 7 12,9
9 | Algaq dagligin meso kolluglari 11 4 1374 1 112 | 5 |48,6
10 | Orta vo algaq dagligin humid ¢ollori 32 4 12,1 1 35,2 5 47,3
11 | Alcaq vs orta dagligin kserofit quru 26 8 1296 | 3 4,9 9 | 345
¢ollori
12 | Arid-denusion algagdagligin 63 14 | 22,9 2 3,2 16 | 26,1
yarimsohralari
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13 | Alliivial-proliivial diizenliklorin quru 2 04 | 152 2 9 2 242
collori

14 | Alliivial, alliivial-proliivial 5 16 9 259 | 14 | 419

. . . 34

diizonliklorin yarimsohralar

15 | Orta dag kserofit vo yarimkserofit 14 3 21,7 1 9,1 4 30,8
quru ¢ollori

Comi 485 51 100 | 18 100 | 69 | 14,5

Metodiki gostoriglora osason hor bir geosistem iizro noqliyyat sobokosi-
nin uzunlugu, sixlig1 vo miivafiq olaraq sahasi hesablamigdir. Alinmis notico-
lora osason burada 618 km asas, 835 km qrunt, 482 km isa ¢dl yollar1 olmaqgla
avtomobil yollarinin {imumi uzunlugu 1999 km-dir. Orazidon homginin Baki-
Quba-Rusiya (M-1) magistral yolunun 64 km-lik mosafosi do kegir. Yol
sobokosinin sixlig1 monimsonilmosini bir gostaricilorindon biri kimi qobul
etsok, onun sahasi an cox arid-denudasion al¢caq dagligin yarimsohralarinda
(1978 ha), an az iso alliivial-proliivial diizenliklorin quru ¢ollor payina diisiir
(46,8 ha) (cadval 1).

Orazisinin geoekoloji rayonlasmasini todqiq edorkon hor bir geosistem
izra heyvandarliga aid movsiimii strukturlarin imumi say1 156 olmagqla, 14094
ha (2,9%) sahoni ohats etdiyi miioyyon edilmisdir. Ayri-ayr1 geosistemlor iizra
bu mantogalor an cox arid-denudasion algaq dagligin yarimsshralarinda (44
adad), on az iso algaq daghigin palid, valas vo fistiq mesolorinds (2 oadod) geydo
alinmigdir. Bu iso hamin orazilorin miivafiq olaraq 8022 ha va 84 ha sahosini
ohato edir. Apardigimiz aragdirmalara osason deyo bilorik ki, monimsonilon
movcud geosistemlorin arazisinin an ¢ox hissosi kond tosarriifati, on az hissosi
iso heyvandarliga aid movsiimii strukturlar toskil edir (codval 1).

Yuxaridaki aparilmis ayri-ayr1 geosistem {nsiirlorinin monimsonilmo
voziyyetini miivafiq diistura osason onlarin antropogenlogsmo omsali agagidaki
coadvoldoki kimi miioyyon etmisik (cadval 3.).

Cadval 3
Boyiik Qafqazin simal-sarq yamaci
dag geosistemlorinin antropogenlasmo amsal (balla)
Geosistemloin ad1 Antropogenlosma amsali

1 | Nival vo subnival 0
2 | Alp ¢omoanlori 0,4
3 | Subalp comonlori 0,3
4 | Ortadaghgn fistig-valas mesolori 0,2
5 | Orta dagligin palid-valos megalari 0,2
6 | Arid-denudasion orta dagligin arid mesolori 0,2
7 | Algaq dagligin palid, volos vo fistiqg mesoalor 0,5
8 | Orta dagligin meso kollu comonliklori 0,2
9 | Algaq dagligin meso kolluglar1 0,7
10 | Orta vo algaq daglhigm humid ¢ollori 0,2
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11 | Orta dag kserofit vo yarimkserofit quru ¢ollori 0,6
12 | Algaq vo orta dagligin kserofit quru ¢ollori 0,5
13 | Arid-denusion algaq dagligin yarimsohralari 0,2
14 | Alliivial, alliivial-proliivial diizenliklorin yarimsshralari 0,7
15 | Alliivial-proliivial diizenliklorin quru ¢ollori 0,6

Hor hansi bir orazinin monimsonilma doracasinin miioyyon edarkon bu-
rada osason ayri-ayri landsaft tiplorinin komiyyat gostoricilori osas gotiiriiliirso,
fikrimizco monimsanilmo zamani bu iinsiirlorin keyfiyyot gostoricilori do no-
zoro alimmalidir. Beloliklo, monimsonilmo doracasino gora geoekoloji rayon-
lasman1 apararken biz, hamg¢inin torpaqlarin bonitet gdstoricilorini, eloco do
bitki ortiiyiiniin mohsuldarligini da nozors almisiq [3] (qrafik 1).

Qrafik 1
Boyiik Qafqazin simal-sorq yamacinin dag geosistemlarinin
torpaglarinin bonitet bah
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1 sayh grafikdon aydin olur ki, toqiq olunan orazidoki qaramtil dag-
comoan torpaqlarin bonitet bali on yiiksok (90 bal), on az iso adi dag-boz qoh-
vayi torpaqglarda (63) geydo alinmigdir. Bunun da osas sobobi kimi homin tor-
paqglarin intensiv monimsonilarkon aqrotexniki qaydalara diizgiin amal olunma-
masidir. Ancaq bu torpaqglardan forqli olaraq tiind boz-gohovyi torpaqglarda iso
aqgrotexniki qaydalara riayot olunmasi noticosinds onun bonitet balinin yiiksok
olmasina sabob olmusdur.

Geoekoloji rayonlagma xoritosini tortib edorkon ayri-ayri torpaq tiple-
rindo yayilmig bitkilorin mohsuldarligini vo mesolorin doluluq amsalin1 nozoros
alarkon Q.S.Maommadov vo M.Y.Xolilovun todqiqatlarina istinad etmisik
(coadval 4). Bu todgiqatlara asason buradaki palid mesolorinin doluluq gostarici-
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si 0,8, fistiq mesalorinds 0,7 vo valos mesalorindo iso 0,6-dir [2, 5].

Tadqiq olunan orazinin intensiv monimsanilmasi buradan kegon cayla-
rin ekoloji vaziyyetinin gonaotboxs olmamasina sobob olmusdur. Ekoloji
voziyyat dedikdo ilk novboado g¢aylarin sanitar-hidrobioloji vaziyyati nozordo
tutulur. Hazirda Oyronilon caylarin hovzolorindo yerlogon sonaye, moisot vo
iago obyektlorinin ¢irkab sularinin 90%-don ¢coxu bilavasito bu ¢aylara axidilir.
Bu sobobdon ¢aylarin kimyavi va bioloji ¢irklonmo doracasi artir.

Cadval 4
Boyiik Qafqazin simal-sorq yamacinin dag geosistemlarinin ayri-ayri
torpaq yarimtiplorinds yayilmis bitkilorin, coxillik skmalor (alma), taxil
(payizhiq bugda) va toravazalti (pomidor) altinda istifads olunan torpaglar
vd onlarin mahsuldarhgi

Torpaqlarin adlari | Mohsuldarliq, sen/ha
Yay otlaglari
Dag-comon 28
Qaramtil dag-comon 26
Dag-comon bozqir 24
Taxil (payizliq bugda)
Bozqirlasmis dag-meso qonur 29,90
Karbonatli dag-meso qohvoyi 24,20
Bozqirlasmis dag-meso qohvoyi 19,50
Comon-qohvayi 24,20
Coxillik okmolor (alma)
Yuyulmusg dag-meso qonur 48032,02
Tipik dag-meso qonur 47231,48
Tipik ¢imli-karbonatli dag-megso 52099,85
Yuyulmus dag-meso gohvayi 54610,05
Tipik dag-meso qohvoyi 59872,44
Torovozalt (pomidor)
Tiind boz-qohvayi 141,20
Adi boz-qohvayi 114,90

Caylarin ekoloji voziyyotino ¢ay hodvzolorinin antropogen yiiklonmosi
do tosir edir. Oyronilon orazi caylarinin hdvzolorinin ekoloji voziyyatini
giymatlondirmak, antropogen yiiklonmoni miioyyon etmok {i¢iin hovzalorin hor
km?®-no diisen shali vo heyvan (ev quslari, iri vo xirda buynuzlu mal-qara)
sixlig1 vo hovzonin mesolik faizi gostoricilorindon istifado olunmusdur [6].
Cadval 3-do todqiq olunan ¢ay hovzalorinin antropogen yiiklonmasinin qiy-
matlondirilmasi verilmisdir.

Cay hovzalarinin antropogen yiiklonmosini giymatlondirmok iigiin bal
sistemi totbiq olunur. Bels ki, ohalinin sixlig1 hor km”-ds 5 nofordon az oldugda
hovzonin voziyyeti 1 bal, 5-24 nofor arasinda olduqda 2 bal, 25-49 nofor
arasinda oldugda 3 bal, 50-99 nofor arasinda olduqda 4 bal, 100-149 nofor
arasinda olduqda 5 bal, 150 nafordon cox olduqda iso 6 bal qiymatlondirilir [6].
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Cay hovzolorindo suyun keyfiyyaotinin pislogsmosi bal sisteminin ¢oxalmasina
uygun golir. Cay sulariin torkibino heyvandarligin tosiri hovzonin hor km?-no
diisen heyvanlarin sayindan asilidir. Hovzonin hor km*-no diisen heyvanlarin
say1 15 basdan az olduqda, onlarin suyun keyfiyyatin tosiri zaif hesab olunur va
1 bal giymotlondirilir. Heyvanlarin say1 15-25 bas/km? olduqda 2 bal, 26-40
bas/km? olduqda 3 bal, 41-100 bag/km® oldugda 4 bal, 101-150 bas/km’
oldugda 5 bal, 151-dan ¢ox olduqda iso 6 bal gobul edilir (cadval 5).

Cadval 5
Boyiik Qafqazin simal-sorq yamacinin dag geosistemlari ¢aylarinin
antropogen yiiklonmasinin qiymotlondirilmasi (balla)

Landsaftin ad1 Ohali Heyvanlar
1 Nival va subnival oraziler - -
2 | Alp ¢omanlori - 4
3 | Subalp ¢omonlori 2 5
4 | Ortadagligin fistig-volos mesolori 2 3
5 | Orta daglhigin palid-valos mesalari 3 3
6 | Arid denudasion orta dagligin arid megalori 5 4
7 | Algaq dagligin palid, valas va fistiq mesolor 4 3
8 | Orta dagligin meso kollu ¢comanliklori 4 3
9 | Algaq dagligin meso kolluglar 2 2
10 | Orta vo algaq dagligin humid ¢ollori 3 2
11 | Orta dag kserofit vo yarimkserofit quru ¢ollori 4 3
12 | Alcaq vo orta dagligin kserofit quru ¢6llori 4 3
13 | Arid-denusion algaq dagligin yarimsohralari 4 3
14 | Alliivial-proliivial diizenliklorin quru ¢ollori - 2
15 | Alliivial, alliivial-proliivial diizenliklerin yarimsshralar 5 2

5 sayli cadvaldon aydin olur ki, arazidoki ¢aylarinin hovzoalorinds ohali
sixligimin on yiiksok bali alliivial, alliivial-proliivial diizenliklorin yarimsoh-
ralar1 vo arid denudasion orta dagligin arid mesolorinds, heyvanlarhigin sixlig
iso subalp ¢omonliklorindo geydo alinmigdir. ©ksing, arazinin nival, subnival,
alp vo alliivial-proliivial diizonliklorinin quru ¢ollerindo ohalinin vo nival vo
subnival hissalarinds iso heyvanlarligin sixliq bali minimumdur.

Beloliklo, antropogenlosmo omsali ilo yanasi torpaq vo bitki Ortiiyiiniin
mohsuldarligimi vo ¢aylarint toyin etdikdon sonra tobii-ekoloji voziyyotino
osason orazinin geo-ekoloji xaritasini tortib etmisik (sokil 1). Belo ki, todgiqat
orazisini 5 kateqoriyaya ayirmisiq (cadval 6).

Tadqiq olunan orazinin miixtolif tosorriifat saholori tizro intensiv monim-
sonilmasi geosistemlara moxsus torpaglarin miinbitlik gostaricilori vo bioloji
mohsuldarliginin asagi diismosino, son noticodo iso ekoloji gorgin ocaqlarin
yaranmasina sabab olur. Beloaliklo, Boyiik Qafqazin simal-sorq yamacinin dag
geosistemlorinin monimsonilmo doracasine gors 1,8%-i doyisilmoyan, 33,8%-i
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zoif doyisilmis, 46,5 %-ni orta dorocodo doyisilmis vo 17,9 %-ni iso koskin
doyisilmis sahalor toskil edir. Todqiq olunan erazinin geoekoloji voziyyatini
yaxsilagdirmaq ti¢lin ilk névbado orazido monitoring aparilmali, yay otlaq-
larinda otarma normalarina vo intensiv istifado do olan torpaglarda aqrome-
liorativ todbirloro miitomadi olaragq omal edilmali, megolorin qirilmasinin qar-
s1s1 almagla, yeni meso massivlori salinmali, ¢aylara tokiilon ¢irkab sularinin
torkibinin sanitar-gigiyenik normalara uygunlasdirilmasina nozarat edilmolidir.

Cadval 6
Boyiik Qafqazin simal-sorq yamacinin dag geosistemlorinin monimsanilma
daracasing gora geoekoloji rayonlagsmasi

Geoekoloji rayonlagsma _ o ~ Bal
E £.|E3|:=5%| 552
2 oS | =% 5 2§ g8 <
z t2 | B2 258|228
g £°| EE| S22 | 5£8
[} K [2=Ir)
&) s = e e =
Doyisilmays moruz Nival vo subnival 0 - - - 1
qalmayan (yalniz tobii
tasirlors maruz qalmu)
saholor)
Zaif doyisilmis Orta daghigin fistig-valos 0,1-0,2 {80-100 | 3,5 0,8 2
(monimsanilma mesolori, orta dagligin pald- (mesoliyin
naticosindo zoif dorocodo | velos mesolori, arid doluluq
dayismis) denudasion orta dagligin arid amsal1); 50-
mesalori, orta dagligin meso 60 (coxillik
kollu ¢comanliklari vo orta vo akmaoloar)
alcaq dagligin humid ¢ollori
va arid-denudasion algaq
dagligin yarimsohralari
Orta deracedo dayisilmis | Alp ve subalp ¢omenlikleri, |0,2-0,5 {60-80 |4 25-30 (yay |3
(manimsanilma alcaq dagligin palid, vales vo otlaglari),
noticasindo giiclii fistiq megoalar va algaq vo orta 0,7-0,6
dayisilmis, algaqdagligin | dagligin kserofit quru ¢ollori (mesaliyin
palid-valas va fistiq dolulugu);
mesoalori altindan ¢ixmig 45-50
torpaglart borpa etdikden (¢oxillik
sonra perspektivli sahalor) okmolar);
25-30
(taxil)
Kaskin dayisilmis Algaq dagligin meso 0,5-0,8 {40-60 |5 0,6 (mesali- |4
(antropogen tasirlar kolluglari, orta dag kserofit vo yin
naticasindo ¢ox giicli yarimkserofit quru ¢dlleri, dolulugu);
doyisilmis, barpa alliivial, alliivial-proliivial 20-25

edildikdan sonra bela
moahdudiyyatlo istifado
olunan saholor)

diizenliklarin yarimsshralari
va alliivial-proliivial
diizenliklarin quru ¢ollori

(taxal); 114-
150
(toravoz)
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9.

1:100 000

SORTI ISAROLOR
1-Nival
2 - Subnival
3 - Alp ¢amoanliklori
I 4 - Subalp ¢amonliklari
5 - Orta daghgm pahd-valas megalari
6 - Orta dagh@in fistig-valas mesalari \\\
| 7 - Orta dagh@in mesa kollu camonliklari AN
8 - Orta dag kserofit va yarim kserofit quru ¢illari
I 9 - Orta va algaq dagh@in humid ¢éllari
10 - Arid denudasion orta dagh@mn arid mesalari
11 - Algaq daghgin pahd, valas va fistiq mesalari
I 12 - Algaq daghgin mesa kolluglar:
13 - Algaq va orta dagh@in kserofit quru ¢illari
14 - Arid-denudasion al¢aqdaghgin yarimsahralar:
15 - Alliivial-proliivial diizanliklari quru ¢éllari
16 - Alliivial, allitvial-proliivial diizanliklarin yarimsahralar

I !:i YYasayis mantaqaleri
Moanimsanilma daracasina giira geockoloji rayonlasma
D yisilmayan (Moanil ilmaya maruz gal; arazilor)
77 Zaif dayisilmis (Zaif manimsanilmis arazilar)
| SO0\ Orta daracada dayisilmis (Orta d d: i ilmis arazilar)

| Kaskin dayisilmis (intensiv manimsanilmis arazilar)

Sak. 1. Boyiik Qafqazin simal-sorq yamaci dag geosistemlorinin
manimsanilma daracasina gora geoekoloji rayonlagma xaritasi
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TEOSKOJOI MYECKOE PAMOHUPOBAHUE 110 CTENEHUA OCBOEHUS I'OP-
HBIX TEOCUCTEM CEBEPO-BOCTOYHOI'O CKJIOHA
BOJIBIIOTI'O KABKA3A

I"HI'AI’KUEBA
PE3IOME
B cratbe paccMOTPEHO T'€0IKOJIOTHYECKOe PaiOHUPOBAHHE MHTEHCHBHO OCBOCHHBIX
TOPHBIX TEOCHUCTEM CEBepo-BOCcTOYHOTO ckioHa Bbombmoro Kapkaza. B atom ciydae Opuim
UACHTU(DUIIMPOBAHBI aHTPOIIOTEHHAS CTENIeHb, OOHHTET OIeHKa MOYB, KYJIbTYp, PEeK U ApyTUe

Harpy3KH Ka)I0ro THIIa Te0CHCTEMA.

KiroueBble c10Ba: 0CBOCHHE, OOHUTET OLICHKH MOYB, PACTUTENBHBIN TTOKPOB, TTPOU3-
BOJUTENBHOCTb, JIerpaalus

GEOECOLOGICAL REGIONISATION ACCORDING TO THE DEGREE
OF APPROPRIATION OF MOUNTAIN GEOSYSTEMS
OF THE NORTH-EASTERN SLOPE OF THE GREATER CAUCASUS
G.N.HAJIYEVA
SUMMARY
The article studies geoecological regions of mountain geosystems of the northeastern
slope of the Greater Caucasus. Antropogenic levels, bonus points of the soil, crops, rivers and

other anthropogenic loadings of each type of geosystems have been identified.

Keys words: appropriation, bonus points of the soil, plant cover, productivity, degrada-
tion
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Sirvan diizii aqrolandsaftlarinda 2012-2015 -ci illordo aparilan elmi-tadqgiqat islori
naticasinda arazida yayilan makroelementlorin miqrasiya va konsentrasiyasinin qanunauy-
gunluglart asasinda aqrolandsaftlarin geokimyavi xiisusiyyatlori dyranilmis, ilk dafs olaraq
tadgiqat arazisi iigiin Cografi Informasiya Sistemlori (GIS) kompiiter programindan istifads
edilmakla orta miqyash “Sirvan diizii aqrolandsaftlarinin geokimyavi landsaft xaritasi (mak-
roionlara gora)” tortib edilmigdir. Moaqgaloda Sirvan diizii aqrolandsaftlarimin geokimyavi
xtisusiyyatlori, movcud geokimyavi saraitin bu aqrolandsaftlarda canlilarin-bitkilarin,
heyvanlarin va xiisusan insanlarin saglamligina tosiri arasdirilaraq konkret elmi dalillara
asaslanan tovsiya xarakterli tokliflor verilir.

Acar sozlar: geokimya, ekosistem, makroionlar

Insanlarin tosorriifat foaliyyotinin zororli tosirlorinden landsaft komp-
lekslorinin miihafizasi, otraf mihitin daha da saglamlasdirilmasi, aqrosonaye
komplekslorinin davamli inkisafinin vo orzaq tohliikasizliyinin tomin edilmasi
ticlin ekogeokimyovi soraitin dyronilmosinin miithiim elmi vo praktiki ohomiy-
yati vardir. Respublikamizin ayri—ayri orazilorinds tabii landsaftlarin antropo-
gen transformasiyaya moruz qalmasi prosesi miixtolif vaxtlarda todqiqatcilar
torofindon todqiq edilso do, aqrolandsaftlarin Gyronilmosi he¢ do giiniin to-
loblori soviyyasinda olmamisdir. Olko prezidenti ITham Oliyevin orzaq tohlii-
kosizliyinin tomin edilmosi mogsadilo elmi-tadqiqat islorinin genislonmosi
haqqinda tovsiyolori aqrolandsaftlarin ekogeokimyovi xiisusiyyatlorinin dyro-
nilmasinin aktualligini daha da artirmigdir.

Sirvan diizli uzun illor respublika orazisindo antropogen tosirloro daha
cox moruz qalan orazilorden biri kimi sociyyolonir. Burada tarixon movcud
olan aqrolandsaftlarla borabor yeni aqrolandsaftlarin yaradilmasi vo onlarin
geokimyovi xiisusiyyatlorinin dyronilmaosi, orazido saglam miihitin formalag-
masina, mohsuldarligin artirilmasina vo daha golirli aqrolandsaft saholorinin
genislondirilmoasing zomin yaradir [6,8].
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Yonca, taxil, pambiq, bostan, ¢altik saholorindon ibarat genis orazilor
asrlordon bori Sirvan diiziindo formalagmis osas aqrolandsaftlardir. Son zaman-
lar yaradilan aqrolandsaftlara iso orazidoki nar vo meyvo baglarini, biyan,
yerkokii, yerfindigi, qargidali, glinobaxan sahslorini misal gostormak olar. Bu
agrolandsaftlarda miixtolif kimyovi birlogsmalorin torkibindoki makroionlardan
ibarat toksiki duzlarin miqrasiyasi vo konsentrasiyasinin intensivliyi, elaca da
onlarin miqgdarinin normadan ¢ox vo ya az olmasi iimumi ekosistemin ekoloji
vaziyyatina boyiik tosir gostarir.

Sirvan diizlindo yayilan toksiki duzlar aqrolandsaftlarin mohsuldarligini
azaltmaqgla barabor eyni zamanda canlilarin qida zoncirino miixtalif yollarla
daxil olur ki, bu da homin oarazilordoki bitkilordo, heyvanlarda vo xiisuson do
insanlarda bir sira xastaliklorin yaranmasina sabaob olur.

2012-2015-ci illordo Sirvan diizii aqrolandsaftlarinda apardigimiz ¢6l islori
zamani todqiqat orazisindo 38 torpaq kosimi qoyulmus, koasimlorin qoyuldugu
yerlordo torpaq niimunolori ilo yanasi miimkiin olan yerlordon bitki vo su
niimunolori do gotiiriilmiisdiir. Gotliriilmiis biitlin  niimunalor laboratoriya
soraitindo analizlor {igiin ilkin emaldan kegirilmis vo analizlor aparilanadok
xiisusi soraitdo saxlamlmisdir. Analizlor AMEA-nmn Cografiya Institutunun
“Meso torpaqlarinin cografiyasi” laboratoriyasinda vo “Landsaftsiinasliq vo
landsaft planlasdirilmasi” sobasindo aparilmis, torpaq, siixur, dib ¢okiintiilori
vo su niimunoalori spektral analiz metodu ilo "Elvax-CEP 01" markali rentgen-
fluoressent spektrometri vasitasils tadqiq edilmisdir.

Miixtolif niimunolorin analizi landsaft komponentlorinin olagoli vo
miiqayisali analizi metodundan istifado edilorok aparilmisdir. Bu analizlors
osason Sirvan diizii aqrolandsaftlarinda makroionlarin konsentrasiya, miqrasiya
vo paylanma (sopslonmo) qanunauygunluqlart askar edilmis, alinan faktiki
materiallar osasinda ilk dofs olaraq todgiqat orazisi iigiin Cografi Informasiya
Sistemlori (GIS) kompiiter programindan istifado edilmoklo orta miqyash
“Sirvan diizii aqrolandsaftlarinin geokimyovi landsaft xoritosi (makroionlara
gora)” tortib edilmisdir (sokil 1).

Sirvan diiziindo makro-ionlardan hidrokarbonatli -xlorlu-kalsiumlu
(HCO;-Cl-Ca), sulfatli-magneziumlu-kalsiumlu (SO4-Mq-Ca), xlorlu-natrium-
lu-kalsiumlu (Cl-Na-Ca), xlorlu-hidrokarbonatli- kalsiumlu (CIl- HCOs-Ca),
sulfatli-kalsiumlu-natriumlu (SO4 -Ca -Na), hidrokarbonatli-kalsiumlu-maq-
neziumlu (HCO;-Ca-Mq), sulfatli-natriumlu-maqgneziumlu (SO4-Na-Mq) bir-
lasmalar arazinin aqrolandsaftlari liglin sociyyavidir.

Sirvan diizii aqrolandsaftlarinda anionlardan COs™” torpaqda, suda vo
bitkilorin torkibinde miisahido olunmamisdir. Aqrolandsaftlarda HCO;  anio-
nunun drazi iizro paylanmasinda iifliqi vo saquli istiqgamotlordo ¢ox da boyiik
forglor miisahido edilmir. HCO; anionunun nisboton yiiksok soviyyosi Kiir-
domir rayonunun Qurdbayram kondi arazisindo (bugda sahosindo) 0,75mlg/ekv
olub, galan biitiin orazilordo 0,3-0,5mlg/ekv arasinda toroddiid edir. Su
analizlorinin tohlili gosterir ki, HCO3 ionunun iistiin oldugu torpaq saholorindo
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deyil, oksino bu makroionun az oldugu orazilordoki torpaq sahslorinds qrunt
sularinin  torkibindo HCOj -iin miqdar1 ¢ox olur. Belo ki, 22-ci kosimin
qoyuldugu orazido Sabirabad rayonunun Narliq kendindo grunt suyunda HCO;
-lin miqdar1 3,45mlg/ekv, Ucar rayonunun Lok kondinds iso 3,35mlqg/ekv togkil
edir. Orazido HCO; -iin on asag1 soviyyasinin Yuxari Sirvan kanalmin suyunda
0,95mlg/ekv olmasi miioyyon edilmisdir (codval 1).

¥ ¥ ¥ 3 & ¥ ¥ 3 3 9
.- - Y ; -§
RREY g
b i
- p—
-
g:} T
?:_ — M
IE 2
= 2
E 8 o “E
bﬂ ; A
= S 3|,
5 8 5 =1 -
T = e
S g 2k
3 E = w2
o g 21
= = 21 |,
% I g - “12
© =
] ® = s
= o=
N =
2 = e »
-3 -= -g =
| § = bygep | §
e £3: z &
= fe;gfgs-;géﬂ ,
2 bt i)l s
b : [ g [
k5 g 5
[ i =
. il { P
5| Efs E E B %
: ég_!! .
l- LI T L,
gL sfafabsbatiaasail, ¥ 1%
Il ENCERCDEE HE0EYE B
z 4 Z z z Z 3 S ¥ 3

Sok.1

141



tam su ¢okimi analizlorinin naticalori

Sirvan diizii aqrolandsaftlarindan gétiiriilmiis torpaq niimunslarinin

Cadval 1

Darinlik Anionlarin Kationlarin | Na+K

S/ Kosimin sm-15 | pH | Higqrosskopik mgq/ekv comi mq/ekv | mgqg/ekv comi

N N nomlik HCO,[CO; | CI | SO, Ca |Mg' | Mq/ekv

1 K-3 0-10 |84 2,54 0,30 — 10,15 0,02 0,47 0,3210,10 0,05 0,42
2 Yevlax 10-40 (8,6 2,87 0,30 — 10,15 0,10 0,55 0,33]0,17 0,05 0,50
3 Havarli (otlaq) 40-80 |8,8 3,87 0,40 — 10,10 0,15 0,65 0,431 0,15 0,07 0,58
4 K-4 0-10 |8,1 6,72 0,25 — | 14,4| 1,67 16,37 6,50(2,75 7,12 9,25
5 Agdasr 10-40 |84 4,07 0,30 — |2,55]| 0,25 3,10 2,00 0,75 0,35 2,75
6 Qobuiistii (¢altik) 40-80 |8.,5 4,65 0,25 — 12,60| 0,77 3,62 1,8710,50 1,25 2,37
7 K-6 0-10 |82 0,97 0,30 — 10,60 1,56 2,46 1,7510,63 2,38 0,08
8 Agdasr. 10-30 |8,6 0,90 0,25 — |0.10| 0,27 0,62 0,5010,10 0,60 0,02
9 Orta Laki (galtik) 30-70 |8.,8 1,91 0,30 — |0,10| 047 0,87 0,501 0,13 0,63 0,24
10 70-120 |8,8 1,79 0,35 — 10,10| 0,08 0,53 0,381 0,10 0,50 0,05
11 K-14 0-20 |84 6,86 0,75 — | 7.3 | 41.39 49,44 12,6 | 36,2 48,875 0,565
12 Agdagr 20-40 |8,6 3.31 0,4 — | 2,7 |14.179 17,279 5,1216.12 11,25 6,029
13 Qoribli 40-60 |8,8 1,75 0,3 — 12,65]10,927 13,877 5,0 |3,62 8,625 5,252
14 (biyan) 60-100 |8,9 2.78 0,25 — | 2.5|11.347 14,097 4,751 4,00 8,75 5,347
15 K-20 0-20 8,2 8,56 0,35 — 1100 |19.270 119,62 40,1|51,1 91,25 28,37
16 Kiirdomir r. 20-40 |8,6 5,15 0,45 — | 65 | 1,493 66,94 14,3|27,1 41,5 25,44
17 Kohiinlii (soran) 40-60 |8,8 5,14 0,3 — | 69 | 2,036 71,34 15,2 30,1 45,37 25,97
18 60-110 9,0 4,73 0,3 — | 35| 3,641 38,94 9,37|11,8 21,25 17.69
19 K-35 0-20 |8,1 6.14 0.55 — | 4,5 | 40,69 45,74 10,8 0,63 11,5 34,24
20 Agda. r-Omirarx (Soran) 20-40 |8,3 543 0.45 — 14,95| 41,75 47,15 10,29,15 19,75 27,40
21 40-80 |8.,5 4.44 0.45 — |4,15| 33,72 38,32 7,138,62 15,75 22,57
22 80-100 |8,8 3.38 0.3 __ 13,85] 23,53 27,68 5,0 15,87 10,87 16,81
23 K-36 0-20 |8,6 1.47 0.5 — 10,7 | 0,742 1,945 1,0 | 0,75 1,75 0,195
24| Ucar r-nu Qarabork (pambiq). 20-60 |8,8 1.52 0.5 — 10,21 0415 1,115 0,5 10,50 1,00 0,115
25 60-80 38,8 1.47 0.5 — 10,2 | 0,338 1,038 0,5 10,50 1,00 0,038
26 80-120 [9,0 2.48 0.45 — 10,2 0,274 0,924 0,5 10,25 0,75 0,174
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Sirvan diizii aqrolandsaftlarinda torpagin vo suyun torkibinde SO, vo
CI” anionlarinin paylanmasinda boylik forqlor miisahide olunur. Todqiqat ora-
zisindo SOy-iin maksimum miqdar1 kosim 35-do Agdas rayonunun Omirarx
kondinds 41,76mlqg/ekv, Qaribli kondi yaxinliginda 14-cii kasimin qoyuldugu
biyan sahasindo 41,39mlqg/ekv, Goycay rayonunun Alpout kondi yaxinliginda
38,54 mlg/ekv, kosim 20-do Kiirdomir rayonunun Kohiinlii  kondindo iso
19,27mlg/ekv toskil edir. Qeyd edilon orazilor soranliq saholordo qoyulan
torpaq koasimlorina uygun golir. SO4™ anionun coxlugu bu orazilordo modoni
bitki aqrolandsaftlarinin inkisafina monfi tosir gostorir. Lakin yuxarida geyd
etdiyimiz kimi biyan sahalorinda SO,4? -iin miqdar1 ¢ox olsa bels, arazilordoki
biyan aqrolandsaftinin inkisafina vo mohsuldarligina monfi tosir etmir. Belo
naticoys golmok olar ki, geyd olunan orazilords digor duzlarin ¢ox olmasina
baxmayaraq bu soran vo sorakot saholordo biyan aqrolandsaftlarinin inkisafi
perspektivlidir.

Orazido qrunt sularinin soviyyasini do nozors alsaq, biyan aqrolandsaft-
larinin inkisafi ti¢lin olverisli soraitin olmasi haqqinda montiqi naticoys golmok
olar. SO, anionunu Kiirdomir rayonunun Orabqubali, Qarasagalli kandindo
0,089 va 0,085mlg/ ekv, Zordab rayonunun Gondoabil kondi orazisindo iso
0,1mlg/ekv oldugu miioyyon olunmusdur. Todqiqat orazisindoki sularin
torkibinde SO, -iin on yiiksok soviyyoasinin Agdas rayonunun Qoribli kendindo
grunt suyunda 38,22mlg/ekv vo Tiiryancayin asagi axmindaki qrunt suyunda
36,4mlg/ekv soviyyasindo olmasi miisahido edilmisdir (codval 2).

Tadgiqat orazisindo Tiiryangayin yuxari vo orta axinlarinda SO4>-iin
miqdarmin uygun olaraq 0,48 va 0,38mlqg/ekv, CI-iin iss 0,25 va 0,5 mlg/ekv
olmas1 miioyyen edilso do Tiiryangayin asagi axininda CI™ anionu 44,9, SO4~
anionu iso 36,04 mlg/ekv-o qodor artir. Bu iso onu gostorir ki Tiiryancaya
axidilan yeralt1 vo yerlstii sularin torkibindo dagotoyi zonalardan asagilara
dogru duzlarin miqdart artir. Duzlarla zonginlogon bu sulardan asagi axinlarda
suvarmada intensiv istifado edildiyi iiclin orazinin torpaglar1 daha ¢ox
soranlagmaya moruz qalir. Soranlagsmaya moruz galan aqrolandsaftlarin boyiik
bir hissosi Ucar, Zordab vo Agdas rayonlarinin payma diigiir. Duzlagsmanin
nisbaton azaldilmas1 magsadile Tiiryancaya axidilan soth sularmin torkibindoki
duzlarin ¢ay yaxiliginda siini sokildo yaradilan kigik gdlmogolords cokdiiriil-
mosi mogsadouygun olardi. Eyni zamanda sor qrunt sularinin ¢aya axidil-
masinin qarsisi da alinmalidir.

Sirvan diizii aqrolandsaftlarinda Ca*> vo Mg** kationlarmim maksimal
soviyyasinin 40,12 vo 51,13 mlg/ekv olmasi miioyyon edilmisdir. Orazinin
sularinda kationlardan Ca vo Mq miqdarinin Agdas rayonunun Qobuiistii kondi
orazisindo coltik sahosindon gotiiriilmiis qrunt suyunda uygun olaraq 16,38;
13,86 mlg/ekv, Tiiryangayin asagi axininda iss 9,12 va 19,88 mlg/ekv olmasi
miioyyon edilmisdir.
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Cadval 2

Sirvan diizii aqrolandsaftlarinda suvarma va qrunt sularimin makroelement tarkibi
Kasimin mg/ekv Anion- mg/ekv
S N Quru | Duzla- ] - arm comi Kation- Na™+K*
N qalig |rincomi |[COy? |HCO, S0, Cl Ca™ Mg*  |larm comi Farqi
mgq/ekv
Mg/ekv
K-1
Agdas .
1. Qaradeyin k 0,165 0,158 - 1,0 1,027 0,75 2,777 1,1 0,995 2,495 0,282
Kiir suyu
(suvarma suyu)
K-4
2. | Agdagr.Qobuiistiik | 3,552 3,552 - 2,65 15,424 42 60,074 16,75 13,875 30,25 29,824
qurunt suyu
K-6
3| Aromalakik g 50 1o 07 | LI 0483 | 025| 1833 | 065 | 0875 1.5 0,333
suvar. s.(Tiiryancay
orta axar1)
K-7
4. Tiryangayin asagi 5,379 5,375 - 2,6 36,042 44,9 83,542 10,5 19,875 2,9 54,542
axint
K-10
5. | Yuxari Sirvan kanal 0,205 0,200 - 0,95 0,624 0,45 3,024 1,3 1,375 3,0 0,240
suyu
Tiiryancgay suyu
6. | (erai dax-do yuxari 0,223 0,217 - 1,1 0,389 0,5 1,988 1,2 0,75 1,75 0,238
axin)
7. | Qoribli Biysahosi |5 o0 | 55 - 1,75 3822 | 16,55| 56,52 | 12,0 | 12725 24,25 32,27
qurunt suyu
Girdimangay orazi
8. daxilinde yuxari 0,770 0,730 - 1,40 9,07 1,9 12,37 3,75 5,62 9,37 3,0
axin
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Agrolandsaftlarda Na* vo K* cominin maksimum miqdar1 Qobuiistiindo
9,25 vo Alpout kondi yaximlhiginda 39,45 mlg/ekv-dir. Sularin torkibinds iso
Tiiryangayin asagi axininda 54,54mlg/ekv olan Na'+K", biyan sahosindo vo
Qobuiistiindaki qrunt sularinda miivafiq olaraq 32,27-29,82 mlg/ekv toskil
edir. Na™+K* kationlarmin minimal miqdar1 iso Qobuiistu kondindo ¢altik
agrolandsaftinin suvarma sularinda 0,088 mlg/ekv -9 ¢atir.

Duzluluq doracasi zohorlilik gostoricilori ilo xarakterizo olunur. Suda
asan hall olan duzlardan NaCl, Na,SO4, MqCl, CaCl, MqSO4, Na,CO; bitkilor
tictin daha zororlidir (codval 3). Insanlarin tosorriifat foaliyyatinin tosiri
noticosindo yuxarida qeyd edilon anionlarin miqdarinin ¢oxlugu orazido
miixtalif duz torkibli torpaq tiplerinin yaranmasina soabab olmusdur [1].

Cadval 3

Torpaqlarin duz miqdari va tipina gora tasnifati, %-lo (M.Abduyeva gor? )
Qradasiyanin adlar Sodah Xlorlu S;l(f::llll- )silll(l)gltlh- Sulfath
Soranlasmamis <0,15 <0,2 <0,25 <0,4 <0,6-1,0
Z5if soranlasms 0,15-0,3 0,2-04 0,25-0,5 0,4-0,8 1,0-1,5
Orta soranlasmis 0,3-0,5 0,4-0,8 0,5-1,0 0,8-1,5 1,5-2,0
Siddotli soranlasmis 0,5-0,8 0,8-1,2 1,0-2,0 1,5-2,5 2,0-3,0

Soranlar >0,8 >1,2 >2.0 >2.5 >3.0

Agrolandsaftlarda bitkinin normal bdyiimosino mane olan CI , SO4'2 ,
HCOs , Na*, K*, Ca*, Mg* ionlar bitkiyo spesifik tosir gostorir. Bitkinin
torkibinda 0,5% CIl va ya 0,2% Na® toplandiqda yarpaqlar qizarir, tunc rongi
alir vo bitkido nekroz amolo golir. Torpagda Na® vo Cl ionlarmin konsen-
trasiyas1 yiliksok olduqda transpirasiya prosesi pislogir. Bu zaman torpagin
strukturu, su vo hava rejimi pozulur. Bu iso aqrolandsaftlarda canlilarin-bit-
kilorin, heyvanlarin vo xiisuson do insanlarin saglamligina monfi tosir gostarir.
Duzlarla ifrat deracads zongin olan torpaglarda becarilon bitkilorlo gidalanan
insanlarda oynaq, boyrak, 6d kisesi vo s. orqanlarda duz toplanmasi ilo mii-
sayiot olunan revmatik vo endokrinoloji xastoliklor omolo golir. Belo orazilordo
torpagin duzlardan yuyulmasi vacibdir. Zsif su sizdirma qabiliyyati olan sodali
torpaqlarda duzadavamli bitkilar akilib becorilmalidir [1,9] (cadval 4).

Cadval 4
Bitkilorin duza davamhihgi (M.Abduyeva gors)
Duza zsif davamh Orta davamh Duza davamh
Ucyarpaq yonca Bugda Sokor cugunduru
Yonca (cavan) Kiinciit Yem ¢ugunduru
Alma Sogan Coltik
Alca Pambiq Qarpiz
Noxud Pomidor Biyan
Lobya Uziim Yemis
Orik Oncir Nar
Saftali Armud Turp
Tut Arpa
Kolom
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Sirvan diiziindoki aqrolandsaftlarin mohsuldarligina miihiim tosir
gostoron amillordon  biri do torpaqdaki humusun miqdaridir. Orazi {izro
humusun miqdarinda da koskin forqlor miisahido olunur. Humusun an yiiksok
miqdarinin 37-ci kasimdo Tuqay meso torpaglarinda 5,31 % oldugu miioyyon
edilmisdir, Zordab rayonunun Goandobil kondi yaxinlhigindaki yonca sahasindo
humusun miqdar 3,46 %, Tuqay meso sahasindoki okinalti torpaqda iso 2,79%
toskil edir. Humusun on az miqgdariin miisahido olundugu orazi 35-ci kosimin
goyuldugu soranliq sahadadir (0,62%).

Taodgiqat orazisinin torpaqglarinda hiqroskopik nomlik soran vo sorakot
orazilordo {istiinlik toskil edir. Analizlorin naticalorine gore Alpout kondi
yaxinligindaki soranligda hiqroskopik nomlik 8,98%, Kohiinlii kondindoki
soranlqda 8,56%, ©Omirarxda 6,14% olmusdur. Hiqroskopik nomliyin on asag:
gostaricisi 6-c1 kasimdo Agdas rayonunun Orta Loki kondinds 0,97% miisahido
olunmusdur. Uzvi karbonun miqdart Tuqay mesoalti sahado 2,86%, Orta
Lokido iso 0,42%-dir. Gondobil kondi yaxinligindaki yonca sahosindo iizvi
karbonun miqdar1 nisboton yiiksakdir. Buradaki aqrolandsaftlarda C-un miqdar1
2,93% -3,85 toskil edir. Biitiin aqrolandsaftlarin torpaqlarida torpaq mohlu-
lunun miihiti galovidir, pH-1n miqdar1 8,0-9,0 intervalinda doyisir.

Notica va takliflar

1.Makro- ionlardan hidrokarbonatli -xlorlu-kalsiumlu (HCOs-Cl-Ca),
sulfatli-maqgneziumlu-kalsiumlu (SO4-Mqg-Ca ), xlorlu-natriumlu-kalsiumlu
(Cl-Na-Ca), sulfathi- -natriumlu-maqgneziumlu  (SOs-Na-Mq) birlogsmolor
orazinin aqrolandsaftlari {i¢iin daha sociyyovidir.

2. Tiiryancayin yuxari vo orta aximlarinda SO4>-iin miqdarmin uygun
olaraq 0,48 vo 0,38mlg/ekv, Cl™-iin iso 0,25 vo 0,5 mlg/ekv oldugu halda,
Tiiryangayin asagi aximninda CI™ anionu 44,9, SO, anionu iso 36,04 mlg/ekv-o
godor artir. Duzlarla zonginlogon bu sulardan asagi axinlarda suvarmada
intensiv istifado edildiyi {i¢iin orazinin torpaqlar1 daha ¢ox soranlagsmaya moruz
qalir.

3. Su analizlorinin tohlili gostorir ki, HCO; ionu grunt sularinin
torkibindo {istiin oldugu halda homin orazilordoki torpaqlarda azdir, oksino, bu
makroionun az oldugu qrunt sularinin yayildig: orazilordoki torpaq sahoalorindo
iso HCOj3 -iin miqdar1 ¢ox olur.

4. Tadqgiqat orazisindo duzlarla ifrat dorocodo zongin olan torpaqlarda
becarilon bitkilarlo gidalanan insanlarda oynaq, boyrak, 6d kisasi vo s. orqan-
larda duz toplanmasi ilo miisayiot olunan revmatik vo endokrinoloji xostaliklor
omalo galir.

5. Miioyyaon olunmusdur ki, miixtolif toksiki duzlarla zongin olan, qrunt
sularmin satho yaxin yerlosdiyi orazilordoki meyvo agaclarinin kok sistemi
daha tez zodolonmoyo moruz qalir.

- Sirvan diizii aqrolandsaftlarinda yayilan miixtalif xassoli duzlarin bu
agrolandsaftlara, eloco do buradaki canlilara-bitkiloro, heyvanat alomino,
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xiisuson do insanlarin saglamligina monfi tosirinin aradan qaldirilmasi {igiin
orazide saglamlagdirict meliorativ tadbirlorin hoyata kegirilmasi zaoruridir. Odur
ki, aqrolandsaftlarin kimyalasdirilmasi, glibrolomo sistemlorinin keyfiyyati vo
homginin otraf miihitin (hava, su, torpaq), qida vo yem bitkilorinin toksiki
duzlarla ¢irklonmasindon qorunmasi daim digqot morkozindo olmalidir.
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TEOXUMHWYECKHAE OCOBEHHOCTHU TOKCUYHBIX COJIEN
ATPOJIAH/IIIA®TOB NIMPBAHCKOM HU3MEHHOCTH

A.H.UCAEB
PE3IOME

B pesynaprate mpoBeaeHHsix B 2012-2015 rr. ma IlupBaHCcKOW paBHHHE Hay4dHO-
HCCIIEIOBATENNBCKUX pabOT Ha OCHOBE 3aKOHOMEPHOCTEH MUIpalliH M KOHLIEHTpPAlU¥ PacIpo-
CTpaHEHHBIX Ha TEPPUTOPUH MAaKpO- U MUKPOIJIEMEHTOB OBUIM M3yYeHBI T€OXHMMHUYECKHE 0CO-
OGeHHOCTH arpojananadToB.

Brepsrie Ha ocnoBe 'MIC Obuita cocraBiiena "I'eoxuMuKo-nanmadTHas Kapra arpo-
nanamadros lupsanckoii paBauHbl" (MacmTad 1:350 000).

B craree nmarorcst IpeuIoKeHHs MO HCCIEAOBAHUIO T€OXMMHYECKHX OCOOEHHOCTEH
arposaHImagToOB, UX BIUSHUS Ha JKUBBIE OPraHU3MBbI, PACTUTEIBHOCTh U, OCOOEHHO, Ha 3710~
POBBE HaCEJICHHSI.

KiroueBble ciioBa: reoXuMusi, MUKPO3JIECMEHTBI, MAKPO3JICMCHTBI
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GEOCHEMICAL FEATURES OF TOXIC SALTS
OF AGROLANDSCAPES OF THE SHIRVAN LOWLAND

AN.ISAYEV
SUMMARY

As a result of the research carried out in 2012-2015 on the Shirvan lowland on the ba-
sis of the regularities of migration and concentration extended in territories of macro- and mi-
croelements, geochemical features of agrolandscapes were studied.

For the first time on the basis of GIS "the geochemical-landscape map of
agrolandscapes of the Shirvan lowland" was made (scale 1:350 000).

The article makes recommendations on the research of geochemical features of
agrolandscapes, their influences on live organisms, vegetation and, especially, on health of the
population.

Key words: geochemistry, microelements, macroelements

Redaksiyaya daxil oldu: 19.10.2016-ct il
Capa imzalandi: 02.12.2016-c il
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YAK 911.3

HNCITIOJIb3OBAHUE OIIBITA 3APYBEKHBIX CTPAH B BOPbBE
C HE3AKOHHBIM PACIIPOCTPAHEHUEM HAPKOTHYECKHX
CPEACTB 1 HAPKOMAHUMU B ABEPBAUTKAHE

I''B.MAMMEJIOB
bakunckun I'ocyoapcmeennwiii Ynueepcumem
bsu.edu.az

Hocne obpemenusi Hezagucumocmu A3zepbaudxican CMOIKHYACS C NPOOIeMamu 8 pas-
JUYHBIX chepax, cpedu Komopwvix bvlianpobiema pacnpocmpanenus napkomanuu. Heobxoou-
MO 6bLI0 6 Kpamuaiuiue CPOKU NepeHsmsb ONblm CMPAaH, paHee CMOIKHYSUUXCS ¢ IMOU Npo-
onemou. B cmamowe packpuieaiomces Hekomopblie achekmul compyonuuecmea Azepbatioscana ¢
opyeumu cmpavamu ¢ 0anHol obracmu. B pecnybnuxe npunsm psiod npoeKmos, Komopwvie o2-
PAHUYAM PACHPOCMPAHEHUEHAPKOMAHUY KaK 6 Azepbaiiddicane, mak u 8 Yeiom pecuone.

Kniouegvie cnoga: napxomuxu, napkomanus,Azepoatiosican,compyoHuuecmeo, HapKo-
cumyayus, onuii, KOHEEHYUs.

Hapkomanus siBiseTcsl COLMANbHOM OO0JIE3HBIO, MTOCTENIEHHO HO HEYMO-
JUMO Topaxaromieil obmiectBo. boibHbIe HapkoMaHMEH HAHOCAT Bpeld HE
TOJILKO cebe, HO M HEraTMBHO BJIMSAIOT HA OKPYXKAIOIIMX, yXyaulas OOy
KPUMHMHAIBbHYIO 00cTaHOBKY. OnHOM M3 Hambosiee MpOOJEMHBIX TEHICHLUH
ABJISIETCA YMEHbILIEHHE BO3pacTa HapkoMaHOB. CylliecTByeT Takxke mpoliema
BBICOKOW CMEPTHOCTH U CAaMOYOHMICTB Cpear HAapKOMaHOB.

HapkoTrnueckue u NCUXOaKTUBHBIE BEIIECTBA PACTUTEIBHOTO IPOUCX0XK-
JIEHUS UCIOJIb30BAINCH €IIE C JAPEBHEHIIMX BpeMeH. Vcnonp3oBanu ux B He-
CKOJIBKMX HAaIlpaBJICHUX, KaK JIeueOHbIe U 00JICYTOJSAIOUINE CPENICTBA, B PEIIH-
THO3HBIX 00psAax W B KyJIbTOBBIX 1eNsiX. Ho ¢ pa3BuTHeM 4eroBe4ecKoro 0o-
I1€CTBa, B3IMVIAAbl Ha MOTpeOJIEHUE OJypMAHMBAIOUIMX BEIHIECTB MOCTEIICHHO
MEHSUINCh, BIJIOTH O TOr0, YTO B XX BEKE HapKOMaHMsI NIPEBPATUIIACHB TJIO-
OanpHYIO0 TIpobseMy uenoBedectBa. Eme B konme XIX Beka, oco3HaB Hapac-
TAIOLIYI0 ONAacHOCTb, BEAYILHE CTPAaHbl MUpPA CTAJIM UCKaThb IYTH PEIICHUS
naHHoM mpoOaembl. B Te Bpemena Kuraii ye uCIbITal HETaTUBHOE BIIMSIHUE B
pe3ynbpraTe pacnpocrpaHeHus Hapkomanuu. K konny XIX Beka 15 miH. Hace-
JIeHUs 3TOH cTpaHbl moTpedssin onuatel [3]. [Toatomy B 1909 rony B [llanxae
BIIEPBbIE COOpPAIMCH TMPEACTABUTEIN BEAYIIMX CTpaH MHUpA A MPHHATHUSL
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cTpareruu mo 60prde ¢ pacnpocTpaHEHMEM HAPKOTHUYECKUX BEIIECTB, a YXKeE B
1912 rony Bl'aare ObUT MPUHAT MEPBBI MEXIyHAPOAHBIM JOTOBOpP, B MOCTEI-
CTBUM Ha3BaHHBIN «l'aarckoi MeXAyHApOJHOW KOHBEHIMEW Mo onuymy» [1].
KonBenuus Berynuia B cuity nocie [lepBoit MupoBoii BOiHBI, Koraa Obuia pa-
tuduupoBana Bepcanbckum mMupHbIM goroBopoMm 1919 roma. Crnemyromum
BaXHBIM JOKYMEHTOMME K [yHAPOIHOTO 3HaueHus cTana «EauHas KOHBEHIUs O
HapKOTUYECKUX cpeacTBax» 1961 roma. Ota koHBeHIMs Obuta mpuHATa Ha KoH-
depennn Opraamzanun O0bequHEHHBIX Hanuii, koTopas npoxonuna ¢ 24 sH-
Baps 1o 25 mapta 1961 roga,u cuntaercs BaKHEHIIEH, Tak Kak sIBJseTCs 0a30-
BOW JUIsI TIOCNIEAYIOMX KOHBeHIMH. KoHBeHIMs Kiaccuuuupyer HapKOTHYE-
CKHE BEILIECTBA IO CTEIEHM MX BIMSHUS HA OpPraHU3M YEJIOBEKa, [0 BEIMYMHE
pHicKa yIoTpeOieHHs U TI0 TeparneBTUYeckoi meHHOCTH. OcoOEHHOCTh KOHBEH-
LMY 3aKJIF0YaIach B TOM, YTO BIEPBBIE B CIUCOK O HAPKOTHUYECKUX BEIIECTBAX
ObUTH BBEICHBI MPOW3BOAHBIC KaHHaOuca [6]. OTmenbHbIE TOJIOXKEHHS OBLIH
BKJTIOYEHBI B 3aKOHOJJATENILCTBO HEKOTOPBIX CTPaH, paTU(PUIIMPOBABIIIHX €€.

N3ygast ombIT CTpaH, UMEIOMIMX OIMBIT OOpHOBI ¢ HApPKOMAaHUEH MOYKHO
chopMyIHpOBaTh HECKOJILKOOCHOBHBIX HAaIlPaBJICHUH, ONPEAEISIONINX CTpaTe-
THIO 3TON OOPHOBI.

[TepBoe 310 TpamuiMoHHas *kEcTkas 0opb0a ¢ MPOU3BOJUTEISIMU U TIOTpe-
OUTENIMU HApPKOTUUECKUX BEILECTB, Y)KECTOUEHHE 3aKOHOB 10 00OphOe ¢ HapKo-
TUKaMH, YCUJICHHE Mep, IPUHUMAEMBIX IPABOOXPAHUTEIBHBIMU OpraHaMU.

Btopoe, Mepbl HanpaBiieHHbIE Ha YMEHbILIEHUE YKClIa HapKoMaHoB. [lo-
CPEICTBOM Pa3bsICHEHMsI B IIKOJAX, BHICIINX YY€OHBIX 3aBEICHUX, IOCPEICT-
BOM PEKJIAMbI, HICKYCCTBa, 00pa30BaHUS — YMEHBIIIUTH YMCIO HAPKOMAHOB TEM
caMbIM HaHECTH yJap HapkoOu3Hecy. B »TOH KOHUENIMHU JAenaeTcs Takxke
yIIop Ha W3MEHEHHE OTHOIICHHs OOIIecTBa K HapKOMaHaM, CYUTasi UX OOJb-
HBIMHU, a HE IpecTyNMHUKaMu. J[pyrum, Oosiee paiuKalbHBIM MOJXO0A0M SBISET-
Csl KOHIEMNIUS JIETAIN3allul HEKOTOPhIX HAPKOTHYECKUX BellecTB. Jleramuza-
Ius NPUBEIET K TOMY, YTO TOCYJApPCTBO CMOYKET KOHTPOJMPOBATh KAYECTBO
HApPKOTUYECKUX CPEACTB, PHIHOK HAPKOTHKOB, U OYJET MmepeceKaTh MOTOK J0-
XOJI0B B TEHEBYIO 3KOHOMHMKY.HekoTopelie cTpanbl EBpomnbl yxke neraanzoBanu
HAapKOTUYECKHE BelIeCTBAa. B CTpaHax MOOLIPSIOT CUCTEMY PAHHErO BBISIBIIC-
HUs HAapKOMaHUU CPEIy MOAPOCTKOB, TaK KAK MOJOJEXKD BXOJUT B KATETOPUIO
pucKa 1 OBICTPO MONaAaeT MO/l HEraTUBHOE BIIUSHUE.

Bombmoii mpobiemMoii SBIsSeTCS TO, YTO JOXOMBI OT HAPKOTUKOB UIIYT Ha
NOIJEPXKKY Teppopusma. Ceifdac B mepuoariodanu3anud B MUPE TPOUCXOIUT
cpacTaHue HapKoOHM3Heca U TeppopusMa. TeppopHCTHUECKHE OpraHHU3alNU
KOHTPOJIUPYIOT M OXPaHSIOT MOCEBbl HAPKOTUUECKUX KYJIBTYP, B CBOIO OUEpPE/Ib
HapKOOM3HECY BBITOHO CYIIECTBOBAHME HECTAOMIIBHBIX 30H, B KOTOPHIX MOX-
HO KYJIbTUBHPOBATh HapKOTHUECKHE pacTeHus. Kpome ¢puHaHCOBON MOIAEpK-
KUTEPPOpU3Ma, HAPKOTUUECKUE BEIECTBA CTAHOBITCS MHCTPYMEHTAMH MaHU-
NyJALUA YEeJIOBEUECKHUM CO3HAHMEM U CTUMYISTOpPAMHU JI TEPPOPUCTOB,
OCYILIECTBISIOIINX TEPPOPUCTUUECKUE ATAKH.
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B AseplaiimpkaHe cuTyalnus C paclpoCTpaHEHHEM HAPKOTHYECKUX
CPECTB WU3MEHUJIACh MOCTE paciaja COUUATMCTUYECKON CUCTeMBI, Koraa Pec-
nyOnuka mpruoOpena He3aBUCUMOCTh U CMOTJIa 0€3 MOCPEIHUKOB BBIXOAUTH Ha
MHUpOBYIO apeny. [Ipobiema HapkoMaHUHM NpHOOpena OrpoMHBIE MAcCHITa0bl,
HECOIOCTaBUMbIE ¢ MpeXHUMH. OTCYTCTBHE OINBITAIPOTUBOJACHCTBUS TpeOo-
Bajio pa3pabOTKU 3aKOHOJATEIBHBIX AaKTOB, COOTBETCTBYIOUIMX MHPOBBIM
CTaHaapTaM, MO3TOMY He0oOX0IuMO ObLIO NMEepeHUMAaTh OMBIT CTPaH, B CBOE
BpeMsl CTOJIKHYBIIMXCS C 3TOW mpobiemoii. CTpaHa aKTHBHO BKJIIOYHIIACH B
MOJIMTUYECKOE U SKOHOMHYECKOE MHPOBOE MPOCTPAHCTBO, cTana wieHoM Op-
raau3aiuu O0bennHEHHBIX Hanuii, moamucana MHOTHE MEXIYHapOIHBIC aK-
ThI, CPEJIM KOTOPBIX ObUTH TOKYMEHTHI 110 O0pb0e ¢ pacrpocTpaHEeHUEeM HapKo-
TUYECKHUX BEILIECTB.

Cy11ecTBOBaIM U CYIIECTBYIOT HEKOTOPhlE OOBEKTUBHBIE MPUUYHHBI, CIO-
COOCTBYIOIIHE PACHpPOCTPAHCHUIO HAPKOTUYECKUX BEIIECTB, U, KaK CIECICTBUE,
HapKOMaHUU B pecrnyoOnuke. B mepByio oyepenb - 3TO BBITOAHOE SKOHOMHUKO-
reorpauuecKoe MoJI0KEHHUE PECITyOIHKH, CITIOCOOCTBYIOIIEEYBETHUECHUIO TPaH-
3UTa HAPKOTUYECKUX CpeACTB. PacronoskeHue phIHKOB CObITa HAPKOTHYECKUX
BEIIIECTB Ha CeBepe, a MPOU3BOJICTBA Ha tore (OPMHUPYET MOTOK B HAINIPABICHUH
FOr-Cesep B cropony Poccuiickoit @eneparuu. OqHOBpeMEHHO (PyHKITMOHUPY-
eT HanpasineHue BocTtok-3anaa u Te cTpaHbl, KOTOPHIM B KOHEYHOM UTOTE TO-
CTaBJISIIOTCSl HAPKOTUYECKHE CPEJCTBA, TPAH3UTOM depe3A3epOailikaH JOKHBI
OBITh 3aMHTEPECOBAHBI B COTPYIHUUECTBE C A3epOaiipkaHOM.

[To omenkam B 2015 r., 3anpeniéHHbIe HAPKOTUKU TTPUHUMAIN B OOIIIEH
CIIOKHOCTU 246 MIIH. YE€IOBEK WM KaXIbIH ABAALATLIA KUTEIb ILIAHETHI B
BO3pacte oT 15 1o 64 ner. HecMoTps Ha NpeaNIpUHUMAEMbIE MEPBI, 3TOT MOKa-
3aTellb HE YMEHBIIAETCS U M0 CPABHEHUIO C MPEIBbIIYIINM I'0JIOM OH BBIPOC Ha
Tpu MUUTHOHA [5]. B Mupe HeT Takoi cTpaHbl, KOTOpasi CMOTJIa ObI MOJTHOCTHIO
pemuTh mpodiieMy pacpoCTpaHeHUs HapkoMaHuu. Jlake camble )KECTKHUE 3a-
koHbl (Mpan, Kutait) He MOT'YT OCTaHOBUTH €€.

[Ipu u3ydeHnn ombiTa U 3aKOHOB 1O OOpHOE C HAPKOMAHUEH TPOCIICKU-
BaeTcs eni€ oJHa HeMalloBaXkHas AeTainb. Eciin paccMarpuBaTh BeCh KOMILIEKC
MeponpusaTHii,To B cTpaHax EBpomneiickoro Coroza, Kanane, CIIIA noaxon
Oosee rymanubiii. Haobopot, B cTpaHax ObIBIIETO CONMAIN3Ma U B A3HATCKHUX
CTpaHax Mojaxoj Oojee >KECTKUH, BKIOYas 10 CMEpTHHIN mpuroBop. Hampu-
Mmep, B Kanane, Hunepnannax, Ascrpanuu, Benukoopuranuu, CILA, Yexun,
JlrokcemMOypre u Ap. yKe JICTAIM30BalU ONpeAeNEHHbIC BUIbI HAPKOTUYECKUX
BemiecTB [11]. YpyrBaili ctan nepBoil CTpaHOM B MUPE MOJHOCTHIO JIETAIU30-
BaBIlIE MapuXyaHy U BECh MPOLECC OT BhIPALMBAHUS, TPOU3BOACTBA U JIO MO-
tpebsienusi. B 2001 roxy [lopTyranus oTMeHUIa HaKa3aHUE 32 XPAHEHHE BCEX
BUJIOB HAPKOTUYECKUX BEILIECTB VISl JIMYHOTO MOJIb30BAHUS U TEM CaMbIM HU3-
MEHHUJIAa KyPC TOCYIapCTBEHHOU MOJMTHKHU 10 O0phOe ¢ HapkomaHuel. Yexus B
2009 romy Takke OTMEHWJIA YrOJIOBHOE HaKa3aHUE 3a XPAaHEHUE HAPKOTHUKOB
U1l TuaHOTO yroTpebnenus. B 6onee yem 20 mrarax CIIA 3akoHODATENbCT-
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BO pa3peniaeT UCIoIb30BaTh MapuXyaHy B MEIUIMHCKUX LEesAx. B 3akone orm-
peneneHsl 35 COOTBETCTBYIOUIMX KPUTEPUN MEAMLIIMHCKUX MOKa3aHWil. B mira-
te Konopazno ¢ 2014 rona paspeiieHa npojjaxa KOHOIUIM B HEMEIUIIMHCKUX 11e-
751X, B TOM 3xe romy ObLIH clienaHbl MOMPaBKU 00 YTOJIOBHOM OTBETCTBEHHOCTH,
Tenepb MOKHO XPaHUTh MapUXyaHy B pa3Mepe OJHOM YHLIMU U BhIPAIIMBATh 10
IIECTH KYyCTOB KaHHaOMcayis JmyHoro nonb3oBanus. Ctpanbl EBpocorosa uc-
NoJb3yI0T IuddepeHIUpOBaHHbIN MOAXO0 B HAaKa3aHUSIX 3a XpaHEHHE U YIOT-
pebiieHre HapKOTUYECKUX CPeaCTB. YacTo BMECTO YTOJOBHOW OTBETCTBEHHOCTH
UCMOJb3YIOT aAMUHUCTPATUBHBIEC phlyaru naBieHus. Tak, B Mtamuu, npu oOHa-
PYKEHUH HApKOTUKOB, JIMIIAIOT BOAUTEIBCKUX IIPAB Ha OINPENIEIIEHHOE BPEMS, B
3aBUCUMOCTH OT BHJIa HAPKOTHYECKUX BemiecTB [ 14]. [IpuHuur, nexamnuii B oc-
HOBE €BPOIEHCKOr0 3aKOHOAATENIbCTBA, CBOJUTCA K TOMY, YTO YTOJIOBHYIO OT-
BETCTBEHHOCTh IPUMEHSIOT B UCKJIFOUUTEIbHBIX CIIydasiX.

B ykazaHHBIX BbllIE€ CTpaHaX IMPUBOAAT CIEAYIOLIME apryMEHTHI 3a Jiera-
JU3alMI0 HApKOTHUKOB. JTO S’KOHOMHYECKAsl BBIF0JIa ISl TOCYapCTBa, yydllle-
HHE KPUMHHAIbHOWOOCTAaHOBKH, a TaK)Ke HAPKOTUKOB. B cBOIO ouepenp, y mpo-
TUBHUKOB JIETAJIM3allUU OCHOBHBIM apIryMEHTOM SIBIISIETCSI, TO YTO, OOJIBIIMHCT-
BO HAPKOMAHOB HAYMHAIOT KaK MPABUJIO C «IETKUX» HAPKOTUKOB TAKMX KaK Ma-
pHXyaHa, TalluIll, a 3aTeM MEePEeXoIAT Ha Oojiee «TshKeble» HapKOTUKH. [loaTo-
My B A3zepOaii/pkaHe U B COCEJTHUX C HUMHU CTPaHax MOJMUTHKA B PELICHUH TPO-
OsieM HapKOMaHHMM HaIlpaBlieHa, B OCHOBHOM, Ha IPaBOBOE pellieHHe MpodieM
HapKOMaHWH, IPUHATHE COOTBETCTBYIOIMX 3aKOHOB, IIPOTPAMM U YKa30B.

Cpenu coceHUX CTpaH, HAMOOJIBIIMM OTBITOM B 00phOE C HApKOMaHUEH
obmanaer Mcnamckas Pecmyonuka Hpan. B cBoe Bpemst Upan, Hapsny ¢ Ad-
raHucTtaHoMm M [lakuctaHoM BXOAWI B 30HY, TaK Ha3bIBAEMOI0, «30JI0TOTO IO-
JyMecsla», OQHOI0 M3 KPYHMHEHIIMX HapKOperuoHoB mupa. OpgHako mocie
1979 roga B cTpaHe, B pe3yJibTaTe lLIeJCHANPABICHHONW MOJUTUKUA MOYTH YJa-
JIOCh YHUYTOXUTh IIOCEBBI HAPKOTUUECKHUX pacTeHH. B HacTosee Bpems co-
ceicTBO ¢ AdraHucraHoM, KpPYNMHEWIIUM IPOU3BOAUTEIEM HAPKOTHUYECKUX
KynbTyp (mo ganasiM OOH B 2016roamy mnpou3BOACTBO ONMS INPEBBICUIIO
4800ToHH, a YpOKaHOCTb COCTaBWia 24 Kr. Ha TeKTap) U OTCYTCTBHUE MOJTHO-
LIEHHOH BHEIIHEHU MOANEPKKHU, IIPUBEIIO K TOMY, 4TO yepe3 Teppuroputo Mpana
IIPOXOAMUT TPAH3UTOM OIPEJECICHHAs! YaCTh HAPKOTUYECKHUX BELIECTB, MPOU3-
BeICHHBIX B Adranucrtane. TpaH3UT HAPKOTUKOB HETATUBHO BO3ACUCTBYET Ha
HapkocuTyanuio B MpaHe, 1 IpaBUTEIbCTBO CTPAHBI Y’)KECTOUEHUEM CHUIIOBBIX
MEp cTapaeTcs YMEHBIINTh PACIPOCTPAaHEHNE HAPKOMAHUU B cTpaHe. Tak exe-
rogHo B crpane Tparutcs a0 800 MiH. A0/uTapoB HAa 00pHOY ¢ HAPKOMAHUEH.
ITo nanueiM OOH, omy6nukoBaHHBIM BO BceMupHOM Jokiiaze 0 HapKOTHKAX,
ToNbKO 2,26% Hacenenus HMpana norpedinstor onuatel [11]. Oneir Upana un-
TEpeceH TeM, 4To Oopb0a BeJeTcs OJHOBPEMEHHO B HECKOJIBKMX HAIlPABIICHU-
aX. Bo-mepBhIX, I NpeAoTBpalleHUs NMPOHUKHOBEHHS HAPKOTHYECKUX Be-
IIECTB B CTPaHy CO CTOpPOHBI AQraHucTaHa Ha TpaHUlE ObLIM YCTAHOBJICHBI
P MHXKEHEPHBIX COOPY)KEHUM, CIIOCOOCTBYIOIIMX YMEHBIIEHUIO IOTOKOB
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HapKOTUYECKUX KYIbTYp. BO-BTOpBIX, BHYTpH cTpaHbl (YHKIIMOHUPYET MPO-
rpaMma 3aMeCTUTENbHON Tepanuu. B TpeThbuX,IpUHSATHI KECTKHUE 3aKOHBI B
O6oprOe c HapKOMaHUEH.

AszepbaiipkaH O4eHb TECHO COTPYIHHYAET B cepe O0phObI ¢ HAPKOMAHU-
et ¢ ['py3ueit, Kazaxcranom u Poccueii. Bee ati pecniyOvKy BXOIUIHM B COCTaB
Coserckoro Coro3a, i1 HUX XapaKTepHBbI CXOXKHE MPOILECCHl MOCIE pa3Bajia
CCCP. OHu UMEIOT BBITOJTHOEIKOHOM-Teorpaduueckoe MmoJI0KeHHue, CrocooCT-
BYIOIIEE TPAH3UTY U PACHPOCTPAHEHUIO HApKOTHYEeCKUX BemiecTB. [loaTomy
HapKOMaHHUS 3aXJIECTHYJIA 3TU PeCIyOJIMKU 32 HEOOJIBIIION epHo/l BPEMEHHU.

Kazaxcranu Aszepbaiimxan, 6marogaps cBoemMy reorpaduyeckomMy moJio-
KEHUIO, UTPAIOT HEMAJOBAXKHYIO POJIb B TPAaH3UTE HAPKOTUYECKUX BELIECTB.
[Moatomy ombiT Kazaxcrana B 60ppOe ¢ HapKOMaHHWEW W COTPYAHHYECTBO C
Azep0baiipkaHoM B 3TOM 00J1acTH UMEIOT onpeessroniee 3naueHre. Yepes Ka-
3aXCTaH MPOJIeTaeT OJMH U3 HapKOTpadUKOB, UAYIIHNX U3 AdraHucrana.

B 1998-om roagy KazaxcTaH BKJIIOUHIICS B MEXKIYHAPOJHYIO CHUCTEMY
00pBOBI C HE3aKOHHBIM 000POTOM HAPKOTHKOB, COOTBETCTBYIOIINE KOHBEHITNH
OOH [12]. boprba ¢ Hapkomanueit B Kazaxcrane siBIsieTCs IPUOPUTETHON 3a-
naueit, uro nposiBuio ceds B Ykaze IIpesunenta ot 1 despans 2010 rona «O
cTparernueckoM IiaHe pasButus PecnyOommku Kazaxcran mo 2020 roma», B
KOTOPOM OCHOBHOM LEJBIO SIBJISIETCSI COBEPILIEHCTBOBAHUE CUCTEMBI ITPOTHUBO-
JEHCTBUSI HApPKOMaHUW U HapkoOusHecy [13]. ['maBHbBIE mOIOKEHUS ITOM CTpa-
TETUU CIEAYIOIINE: CUIIOBBIE METO/IbI, T.€. IPECEYEHUE MOCTYIUICHUS U TPOU3-
BOJ/ICTBa HAPKOTHKOB, JIEUEHUE HAPKOMAHOB; MpoQuiIakTuka HapkoMmanuu. [1o-
CIIETHUM JIBYM TOJIOKECHUSIM yaemsieTcs: Oonblioe BHUMaHue. [IpuHUMarOTCS
CUCTEMHBbIE MephI MO MPOQPHUIAKTUKE YNOTPEOICHHsS] HAPKOTUKOB CPEACTBAMHU
buznyecKoil KynbTyphl U criopTa. [loompsroTcs: HeMpaBUTEIHCTBEHHBIE Opra-
HU3aIuM, padoraromniie B 3Toi obmactu. OOpa3oBaTebHBIC YUPEKIACHUS SIB-
JSIOTCS 00bEKTaMH, UMEIOIIUMU HAPKOTHYECKYIO YS3BUMOCTb, MIO3TOMY OCO-
6ast poJib B IpO(UIAKTUKE YIIEISIETCS STUM COLUATbHBIM HHCTUTYTaM.

AzepbaiikaH cTapaeTcsl IEPEeHATh MO3UTHUBHEIN OIBIT COCEHUX CTPaH B
060pbrbOe pacrpocTpaHeHHEM HapKOMaHUU U HAapKOTHYECKHX BellecTB. B aToii
chepe BOSHUKACT PSIi MPEMATCTBUI MOJUTHYECKOTO U COLMATBLHOTO XapaKTe-
pa. Bo-mepBeix, ¢ MomeHTa pa3Baiia CoBerckoro Coroza AszepOaiiakaH moj-
BEPICsl arpecCUu CO CTOPOHBI APMEHUU, U TIPU MOAJEPIKKE OMPEIEeTCHHBIX CUJT
ApmeHun ynanock anHekcuponath 20% teppuropuun pecnyonuku. Konpnuxr-
HBIC 30HBI SBJISIOTCS OJIATOMPUATHBIM MECTOM ISl KYJbTUBUPOBAHMSI, TIPOU3-
BOJICTBA M TPaH3UTa HAPKOTUYECKUX cpencTB. He mmes: BIUSHUSA HA 3TH OKKY-
MUPOBaHHbIE TeppuTOpuu, A3epbaiipkaHy OYeHb TPYIHO MPOTHBOICHCTBOBATH
MPOHUKHOBEHUIO HAPKOTUYECKUX BEIIECTB KaK Ha CBOIO TEPPUTOPHIO, TaK U B
JIpyrue CTPAHBbI.

[Tocne Berymiennst B Opranuzanuio O0beauHeHHbIXx Harmmii, AzepOaii-
JOKaH BKJTFOUMIICS B MEXJIYHAPOJHOE COTPYIHUYECTBO B 001acT OOPHOBI CHE-
3aKOHHBIMPACIIPOCTPAHEHUM HAPKOTHYECKHX CPEICTB U HapKoMaHUH. B mep-
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BBIE )K€ TOJIbl HE3aBUCUMOCTH AszepOaiimpkan patudumupoBan MexmayHapo-
Hyto Konsernuuto OOH no 6opsbe ¢ HapkoTHKamu NmpuHATHIO B 1961 rogy u
nonosHeHHYI0 B 1987 roxy. Yxke B 1996 rony AzepOaiimkan oIMH U3 TIEPBBIX
cpeau OBIBIIMX COIO3HBIX PECIYOJHMK, IMPOBENT MEXKIYHAPOAHYIO Hay4dHO-
MpaKkTUYECKyl0 KoH(pepeHumo, rae BoIicTynui McmomautenbHbi upexTop
[Iporpammel o 60psoe ¢ Hapkotukamu pu OOH (Bnocnencreun Komurer no
0opb0e ¢ HApKOTUKaMU U MpecTynHOCThI0) [[xopmxuo/xxakomenu. C Tex mop
AzepOaiiykaH OCTOSHHO pacIIUps MEKIYHApOIHOE COTPYIHHUECTBO B ce-
pe 60pp0bI ¢ HapkomaHuel. Co croporsl OOH ObLT 3amyliieH MPOeKT KOHTPO-
JI51 32 UHBEKIIMOHHBIMU HapkoMaHaMmu B LleHTpanbHol A3un u AzepOaiimxane
[6]. 3aTem Ha ocHOBe mpoekTa «F60» B Ilomuuelickoit Akagemuu, ['ocygapct-
BeHHOM TamoxxenHoMm Komurtere m Axanemun Ilorpanuunoii ciayxObl ObLTH
YCTaHOBJIEHBI CIIELIMAIIbHBIE MOJYJIH, B JONOJHEHNN K KOMIBbIOTEpPAM, JaBaB-
1K€ BO3MOXKHOCTh ONEPATHBHO CIEIUTHh M aHATU3UPOBaTh cOObITHSA. B 2012
rony mexayHapoanas nporpamma «UZB/K23 - Ctannaptusanms u pa3padoTka
naHHbIX 1o LleHTpanbHOM A3um» craproBaiia U B AsepOaiimkane. OCHOBHOU
CYThIO JAaHHOM MPOTPAMMBI SIBJISIETCS ONEPAaTUBHBIA 0OMEH MH(pOpManuen Me-
xny LlentpanbHo-azuarckumu 1 KaBkaszckumu pecnyonnkamu. OnpeneneHHas
4acThb MEXIYHapOJHBIX MPOEKTOB CBsA3aHbl ¢ pecnyOaukamu LleHTpanbHOIM
A3uM, Tak Kak 3TOT PETMOH IOCTENEHHO IPEBPAIIAETCS B BaXKHENUIINI PETUOH
TpaH3WTa HAPKOTHUKOB U3 Adranucrana. Ecnu ydects ToT akrop, uro llen-
TpaibHas A3us u KaBka3 BXOJAT B IMTOOAIBHYIO TPAHCHOPTHYIO CETh «3ara-
BocTok», TO U ¢ yBETUYEHUEM TPAHCIIOPTHBIX IMOTOKOB, CKOpPEE BCETO YBEIU-
yuTcs HHapKoTpan3ut. [loaromy B 2009 roay ObuT 3amyIIeH MEXAyHapOIHBINA
npoekT «GLOG-80» cBs3aHHBIN ¢ TI00ATBHONH MPOBEPKONW KOHTEHHEPHBIX
Ipy30B B cermenTe AsepOaiimkan u LlenTpanbHas A3zus. JTta nporpamma craia
MIPOJIOJDKEHUEM JIPYTON MEXIYHApOJAHOW MPOTrpaMMbl CBsi3aHHON ¢ «bopbbOoit
B ChepeHe3aKOHHOT0 000POTa HAPKOTHUKOBY.

[Toz:xe ObLIa 3amymieHa mporpaMma, Ha 0a3ze KoTopoi Obut co3man LleHTp
O CBS3AM U 0OMEHY MH(pOpMAIHiA, COACHCTBOBABIINI Iepeaade onepaTuBHON
uHbOpMaLUK MEXAY OTAEIbHBIMH T'OCYJapCTBEHHBIMH OpraHamu. B sty mpo-
rpamMmy Obutn BoBieueHbl Kazaxcran, Kupruscran, Typkmenus, Y30ekucras, a
Takke AzepOaiimkan u Poccuiickas ®enepanys. OCHOBHOM 1IEIbIO MPOTPaMMBbI
SIBJISIETCSI IEPEKPBITUE MyTEl TOCTaBKH HAPKOTUKOB U3 AdraHucrana.

[TapayensHO € STHMH TpoIleccamMu, MpeacTaBuTenu AsepOaiimkana
Y4YacTBYIOT HE TOJIBKO B PETHOHAIBHBIX HO M B TJI00aNBbHBIX NpoekTax. B 2013
rony B ABctpuu mponuia 56 ceccust Komurera mo 60prbe ¢ HapkOMaHHEH U
npectynHocThio pu OOH. Co croponsl A3epOaiikaHa B 3TOM CECCHH ydacT-
BOBaJIM npenactaButenu Munucrepctsa Buyrpennux [len, MunucrepcrBa Ha-
nuoHanbHOM be3omacHoctu, Munucrepctsa MuHoctpanHbix [len u Tocy-
napctBeHHOTO KoMutera o 60pr6e ¢ HezakoHHbIM O60poToM HapKoTHKOB.

B ToM ke roay B AsepOaiimkane mpouuia BcTpeya riiaB TaMo)KeHHBIX
Opranmzanun Crtpan CoxapyxectBa HeszaBucumbix ['ocypapctB. OCHOBHOH
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TEMON 00CYKAECHHUS SIBIISUIMCH NMPOOJIEMBI, CBA3aHHbBIE C HAPKOTUYECKHMHU Be-
mecTBaMH. BeTpeua TaMOXKEHHBIX MPEACTAaBUTENCH Ha BHICOKOM YPOBHE M K
TOMy ke B A3zepOaii’kaHe TOBOPHIIO O TOM KaKyl0 BaXKHYIO pOJIb UIPaeT pec-
ny0JInKa B TPAaH3UTE HAPKOTUKOB M €0 MEePECEUCHUH.

Azep0OaiikaH Tak)kKe aKTHBHO COTpYIHHYAET B 3ToM chepe ¢ EBpomneii-
ckuM Coro3oM. B cBoe Bpems coBmectHo ¢ EC Obina 3anmymiena [Iporpamma «
ITo 6opb0e ¢ opraHU30BaHHOM MPECTYMHOCTbIO U FE€POUHOBBIM MApIIPYTOM U
nepeceuyeHNH KOHTpabaHIbl HAPKOTUKOBY. (6)

AHanu3 npoLeccoB, CBA3aHHBIX ¢ HAPKOMAHKEH, KaK B MUpE B 1I€JIOM, TaK
U B Halllell pecryOiMKe MOKa3bIBAeT, YTO CUTYAUsl KapJHHAIBHO HE W3MEHH-
nace. HecMoTpst Ha Gosiee yeM CTOJIETHIOIO BOMHY C HapKOOM3HECOM, YHMCIICH-
HOCTh HAPKOMAHOB IIOCTOSTHHO YBEIWYMBACTCA. Y BeMUEHHUE MOTPEOICHUS Hap-
KOTUYECKUX CPEJICTB MIPUBOIUT K PACIIMPEHHIO TOCEBOB HAPKOTUUECKUX KYIlb-
Typ. C Ipyroii cTOpoHsl, pazBuTHE (HApMaKOIOTUU U XUMHUYECKON MPOMBIIIICH-
HOCTH CIIOCOOCTBYET CO3/IaHHIO HOBBIX BUJIOB CHHTETUYECKUX HAPKOTUKOB.

[lo Hamemy MHEHUIO, UI U3MEHEHUSI CUTYyallud HEOOXOAUMMO U3MEHUTh
HNOJUTHUKY IO OTHOIIEHUIO K HAapKOTHUKaM M HapkoOusHecy. Jlo cux mop B
60opb0e ¢ HUMHU YHoOp JiesiaeTcs Ha CHIIOBBbIe Mephl. bopb0a ¢ HapkoTpagukom,
YCUJIEHHE TPaHMILl, YKECTOUEHHE HaKa3aHus, NPUMEHEHUE CMEPTHOW Ka3HU
(Kurait, Upan, Tannang). CuiioBble CTpYKTYpBl Pa3HBIX CTPaH MOCTOSIHHO KO-
OPAMHUPYIOT CBOU YCHJIUS U MPOBOJAAT MEPOIPUATHUS, HA KOTOPbIE YXOAAT KO-
JoccabHbIE CPE/ICTBA.

C Hamrel TOYKH 3peHUs — YHU(DUKAIHS 3aKOHOB MOXET 0osiee 3P heKTuB-
HOH W TpeOyeT MEHbIIMX 3arpar. Bce BbllIeyka3aHHOE JaeT BO3MOXKHOCTh
OPUNTH K 3aKIIOYEHUIO, YTO MEXIYHapOJHOE COTPYIHHYECTBO - HEOTHEMIIM-
MBI 3JIEMEHT B 60phOe ¢ HAPKOMPECTYNHOCThI0. O030p UMEIOLIMXCSI UCTOYHH-
KOB J]a€T OCHOBAHHE TOBOPUTH O TOM, YTO B HACTOSILLIEE BPEeMs HU OJlHA CTpaHa
MHpa He crnocoOHa BBeCTH O0prOy C pacrpocTpaHeHHEM HAapKOMaHUH B OIH-
HOYKy. ['mobanu3anus, pa3BuTHE TEXHOJIOTUH, alnapaTypbl, CPeICTB TPAHCIOP-
THUPOBKH KOTOPHIMHU TOJIB3YIOTCS M HapKOIPOU3BOAUTENH, AT BO3MOXKHOCTb
UM OBICTPO aJaNTHPOBAThCA K MEHSAIOLIMMCS yciaoBUsAM. Ilo3ToMy TONBKO co-
BMECTHBIE YCUJIMS CTPaH U, IJIaBHOE, YHHU(PHKALUSA 3aKOHOB J1aCT BO3MOXKHOCTh
MHHHUMHU3UPOBATh PACIPOCTPAHEHNE HAPKOTHUYECKHUX BEIIECTB U HAPKOTPAH3UTA.
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AZORBAYCANDA NARKOTIK MADDOLORIN VO NARKOMANiYANIN
YAYILMASINDA XARICi OLKOLORIN TOCRUBOLORININ iSTiFADOSI

Q.V.MOMMODOV
XULASO

Miistoqillik oldo etdikdon sonra, Azorbaycan bir nego problemlorlos iiz-lizo goldi vo bu
problemlarin arasinda narkomaniyanin yayilmasi: on mithiimlorindon biri oldu.

Narkomaniyanin qarsisint almaq t¢iin mitlog qonsu vo diinya Olkolori ilo olago
saxlayib, hom do onlarin tacriibasindan istifado etmok lazimdir. Ona gors do bu illorde miixtalif
beynolxalq vo regional layiholor hoyata kegirilib.

Acar sézlor: narkotiklor, narkomaniya, Azorbaycan, amokdasliq, narkosorait, opiy,
konvensiya.

WORLD EXPERIENCE AND INTERNATIONAL COOPERATION
OF AZERBAIJAN IN THE FIGHT AGAINST DRUG ADDICTION

G.V.MAMMADOV
SUMMARY

After gaining independence the Azerbaijan Republic faced several challenges, among
which was the problem of drug addiction. It is necessary to take the experience of the countries
which have already faced this problem. The article reveals some aspects of the international
cooperation of Azerbaijan with the countries of the region. The country has adopted a number
of projects that will contribute to minimize the impact of drug addiction both in Azerbaijan and
in the region.

Key words: drugs, drug addiction, Azerbaijan, cooperation, drug situation, opium, con-
vention.

Hocmynuna 6 peoakyuro: 14.09.2016 e.
Hoonucano k newamu: 02.12.2016 2.
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Istifado edilmis odebiyyat siyahisinda son 5-10 ilin adobiyyatina iistiinliik verilmolidir.

PS: Rahbarliyin biza verdiyi gistarisa asasan novbati saylarda bu taloblarin har hansi
birina cavab vermayan maqalalor nasriyyat tarafindan qabul edilmayacak.
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