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GEquDiRaN EKRANLI BiR MARKOV PROSESININ
ASAGI SORHOD FUNKSIONALININ PAYLANMASININ
LAPLAS CEVIRMOSI

Agar sozlar: tasadiifi komiyyat, Laplas Cevirmasi, Markov prosesi, diferensial
tonlik

Toqdim olunan isdo gecikdiron ekrana malik bir semi-Markov dolagma prosesi
tadqiq olunmusdur. Bu prosesin zaman oxunu birinci dofo kosmo aninin sorti
paylanmasinin Laplas ¢evirmosi ii¢lin {imumi halda inteqral tonlik qurulmusdur.
Eksponensial paylanmalar sinfindo bu integal tonlikdon sorhad soartlorine malik ikinci
tortib sabit omsall1 bircins diferensial tonlik alinmigdir. ©lds edilmis diferensial tonliyi
hall edarak Laplas ¢evirmasi iigiin agkar diistur tapilmigdir.

T.U.Hacuposa, 3.A.Hobaes, K.K.Omaposa

IHHPEOBPA30OBAHHE JIAIIVIACA PACHIPEAEJIEHUS HUKHEI'O
I'PAHUYHOI'O ®YHKIIMOHAJA OJHOI'O MAPKOBCKOTI'O ITPOIIECCA
C3AIEPKUBAIOIIIUM DKPAHOM

Kniouesvie cnosa: cnyuaiinas eenuuuna, npeobpasosanue Jlannaca,
Mapxkosckuii npoyecc, oughghepernyuanrvHoe ypagrerue

B nanHoit pabote uccnenoBaH OJUH MPOLECC MOTYMapKOBCKOTO OlyskaaHHs C
3a7iepKUBAOIINUM 3KpaHoM. [locTpoeHo B 00lieM ciiydae MHTErpajibHOE ypaBHEHHE
s mpeoOpazoBanust Jlarulaca  yclIOBHOTO —paclpenesieHHss MEepBOro MOMEHTa
JNOCTIDKEHHST BPEMEHHOW OCH J3TOro Iporecca. B Kkiacce HSKCHOHEHIHATBHBIX
pacmpeniesieHuii U3 3TOr0 MHTErPajbHOTO YpaBHEHHS IIOJydeHa KpaeBas 3ajada Juis
muddepeHInanb HOr0  ypaBHEHUSI ~ BTOPOrO  MOpSAAKAa € TMOCTOSHHBIMH
kodpduumenrtamu. Pemas mnonydeHHoe auddepeHuuanbHOe ypaBHEHUE, HalijeHa
aBHas (opmyna mpeoOpasoBanus Jlammaca.
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T.H.Nasirova, E.A.ibayev, K.K.Omoarova

T.1.Nasirova, E.A.lIbayev, K.K.Omarova

THE LAPLACE TRANSFORM OF THE DISTRIBUTION OF
THE LOWER BOUNDARY FUNCTIONAL OF ONE MARKOV
PROCESS WITH DELAYING SCREEN

Keywords: Random variable, Laplace transforms, Markov process, differential
equation

In this paper one semi-Markovian random walk process with delaying screen is
investigated. In the general case integral equation is constructed for the Laplace
transform of conditional distribution of the first moment reaching of the time axis of
this process. In case of the exponential distributions from the integral equation, a
boundary value problem for the second order differential equation with constant
coefficients is obtained. Solving this differential equation. the obvious formula for the
Laplace transform is obtained.

Giris

Molumdur ki, semi-Markov prosesi zaman intervallart eksponensial
ganunla paylanmaya malik oldugda Markov prosesino malik olur. Semi-
Markov proseslori ilk dofa Levi [9], Takag [4] vo Smit [11] torofindon tadqiq
olunmusdur. Sonradan isa bir ¢ox alimlar torafindon miixtalif tip semi-Markov
proseslori 6yronilmisdir. [2, s. 35-38]-do tosadiifi prosesin hor hansi soviyyani
ke¢mosinin paylanmasi ligiin asimptotik ayrilislar arasdirtlmigdir. [10, s. 663-
665]-da faktorizasiya metodunun komoayi ilo Markov zanciri 6yronilmisdir. [8,
5.448-453] isindo iki sorhado malik semi-Markov dolagsma prosesinin erqodik
paylanmasmin xarakteristik funksiyasi todqiq olunmusdur. [3, s. 90-91]-do
semi-Markov prosesinin birinci dofo sifir soviyyasino diismosinin riyazi
g6zlomasi va dispersiyasi ligiin asimptotik diistutrlar alinmigdir.

Miisbat axinli, manfi sigrayish semi-Markov dolagsma prosesinin, pillovari
semi-Markov dolasma prosesinin sorhod funksionallar1 [5, $.911; 6, s. 919]
islorinds toadqiq olunmusdur. [7, s. 103]-da pillavari, sifirda oks etdiron ekranli
semi-Markov dolagsma prosesinin gorti paylanmasimnin zamana goro Laplas,
fazaya goro Laplas-Stiltes ¢cevirmasi tapilmisdir.

Toqdim olunan mogalode monfi axili, miisbot sigrayish a (a > 0)
ekraninda gecikdirilon semi-Markov dolasma prosesinin asagr sarhod
funksionalinin sorti paylanmasimin Laplas ¢evirmasi {iglin inteqral tonlik
qurulur. Sonra isa bu integral tonlik xiisusi paylanmalar sinfinds hall olunur.

Masalanin qoyulusu
Tutaq ki, (Q,F,P) ehtimal fozasinda {&, {; }x»1 tosdadiifi kemiyyatlorin

ciitlori ardicilligr verilmisdir. Belo ki, &, vo (i, k = 1, co miisbat, asili olmayan

10



GECIKDIRON EKRANLI BIR MARKOV PROSESININ ASAGI SORHOD FUNKSIONALININ....

Va eyni ganunla paylanmis tosadiifi kemiyyatlordir.

Burada &, tosadiifi komiyyati k-c1 borpaya qodor sistemin isloma
miiddatini gostarir, {j, tesadiifi kamiyyati isa k-c1 sigrayisin uzunlugudur.

Bu tosadiifi kemiyyatlordon istifado edarok, baslangic anda qiymati z-o
barabor olan va zamandan asili olaraq har bir sigrayisa qador 45° bucaq altinda
Xatti olaraq azalan

X,(ttw)=z—t+X54¢, FL&G<t<¥k &, k=10
semi-Markov dolagma prosesini qurag. Bela ki, &, = ¢, = 0.

X,(t, w) prosesi monfi axinli, miisbat sigrayisli semi-Markov dolasma
prosesi adlanir. A. A. Borovkov [1] tsulu ilo X,(t, w) prosesini a (a > 0)
ckraninda gecikdirok:

X, (t,w) =X,(t,w) — sup (0,X,(s,w) — a)

0ssst
X, (t, w) prosesinin realizasiyalarindan biri sokil 1-do gostorilmisdir:

Xfa [LJ Ceky )“

0 §1 (wo) Ty (wp) t
Sakil 1. Gecikdiran ekrana malik semi -Markov prosesi

Mogsad X, (t, w) prosesinin birinci dofa sifir saviyyasino ¢atma anina
godar olan zaman miiddatinin sorti paylanmasinin Laplas ¢evirmasinin agkar
sokilds diisturunu tapmaqdan ibarotdir.

Masalanin halli
X, (t, w) prosesinin birinci dofa sifir saviyyasina ¢atma anina gadar olan
zaman miiddatini 70(w) ilo isaro edok:
2(w) = min{t : X,(t,w) < 0}.
19(w) tosadiifi komiyyoti X,(t, w) prosesinin asag1 sorhod funksionali
adlanir. 72 (w) tosadiifi komiyyotinin sorti paylanmasinin Laplas ¢evirmosini
L(08/z) ilo isara edok:
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L(O/z) = E(e‘e T(l)(“’)/Xa(O, w) = Z).
Aydindir ki, 7 (w) tosadiifi komiyyatinin ifadosi asagidaki kimidir:
0 (= z—§& <0,
r1(w) = {51 +T, z—§& >0.

Burada X,(t,w) prosesi z vaziyystindon ¢ixdiqda birinci dofo sifir
Ssoviyyasina ¢atma anina qodar olan zaman miiddoti 7¥(w), X,(t, w) prosesi
z—& (z—¢&; > 0) vaziyyatindon ¢ixdiqda isa birinci dofo sifir saviyyasino
catma anina qodor olan zaman miiddoti T olur. T va t2(w) eyni ganunla
paylanmis miixtalif tosadiifi kamiyyatlordir.

Tam ehtimal diisturundan istifado edarok aliriq:

E(e ®11@/x(0,w) = z) = fe-"f?(w)P(dw/Xa(o, w) =2z) =
Q

= f e Zp(dw) + f e~ G+ pldw /X, (0,w) = min(a, z — & + §,)}.
{w: &>z} {w: &<z}
Axirinct ifadods sads gevirmolor apararaq asagidaki inteqral tonliyi alariq:

L(8/2) = e™0%P(§, > 2) + 1(6/a) [y [}, e dP{§: < $}dP(Gy <y} +

[ e 05L(0/2 — s + y)dP{§; < s}AP(G < ¥}
Qeyd edok ki, &;(i=1,2,..) tosadiifi komiyyatlori eksponensial
paylanmaya malik olarsa X, (t, w) prosesi Markov prosesi olacaqdir.
Biz (1) integral tanliyini &; vo ¢; tesadiifi kamiyyatlotri uygun olaraq p vo
A parametrli eksponensial paylanmaya malik oldugu halda hall edacayik:
P{€1<t}:[1_e_ut]g(t)ﬂ ,Ll>0,
P{{ <t}=[1—-e*]e(t), 1>0,
burada
0, t<O0,
e(t) = {1 t<0.

)

Onda (1) integral tonliyi asagidaki kimi olacaq:
— o —(u+6 Z —(u+0)s [© -2
L(0/2) = e ¥+ 2 + 2 uL(0/a) [fe W5 [~ e MVdsdy +

+Apu fOZe‘(’”e)S foa_z+se"1yL(9/z — s+ y)dsdy.

)
(2) do u = z — s + y ovozlomosini aparsagq, alariq
o U e—(a—z)/l U e—/l a—(u+0)z
L6 =e Wz (6 —-—F—F L(6 +
0/2) = ¢ e LoD~ Lo/

Z a
+Au e“] e~ (A+u+0)s J e **L(0/u)duds .

0 z-s

12
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Axirmcer tonliyin har iki torafini e 1Z-5 vurub, sonra z-o gora toromo
alsaq
e 2L (0)z) — e *?L(0/z) = —(A + u + B)eAtr+0)z 4
+uL(8/a)e e~ Atu+0)z 4 3y o=(A+ut0)z foa e L0 /u)du —
—Ape 7 fOZ e~ Wt0sL(9/z — s)ds.
@)
tonliyini alariq.
(3) tanliyindo u = z — s avozlomasini apararaq asagidaki tonliyi aliriq:
eW+0z1'(9/2) — A1eWrD?L(0)2) = —(A+pu+6) +
a
+uL(6/a)e™* + Au f e L6 /u)du —

0
z

—Au f e+ 10 /y)dy.

Axirinct inte?qral tonlikdan
L'"(0)z) —(A—u—0)L'(6/2) —A0L(0/2) =0 4)
diferensial tonliyini aliriq. (4) tonliyi ti¢iin sarhad sartlori isa
L(6/0) =1,
{L’(H/O) =—(u+6)+uL®/a)e™** + Au fo“ e UL(0/u)du.
(®)
soklindo olar.
(4) diferensial tonliyinin iimumi halli asagidaki kimidir:
L(8/z) = c1(0)e* 17 + ¢, (8)ek2(0)2,
burada k;(0),i = 1,2 funksiyalari (4) diferensial tonliyino uygun
k2(0)— (A—pu—60)k(8) —20 =0 (6)
xarakteristik tonliyinin kokloridir.
(5) sarhad sartlorindan ¢;(0),i = 1,2 sabitlori ti¢iin asagidaki kimi xatti

cabri tonliklor sistemi aliriq:
2

Z ¢(0) =1,

L;l : )
ki(0) — e liki@la - __ZE K --ki@®lal ooy = — .
;[1(9) ue l—ki(9)+l—ki(9)e c;(0) (u+6)

Belaliklo, (6) xarakteristik tonliyi {igiin Viyet teoremini nazaro alarag,
alinmig Xotti tonliklor sistemini holl edorok diferensial tonliyinin {imumi
hallinds isdirak edon c;(0),i = 1,2 sabitlorini tapiriq:

13



T.H.Nasirova, E.A.ibayev, K.K.Omoarova

c,(8) = wk,(6)
B Lk () AG) ool
O (7 i vy
,(6) = — 1 k,(6)
e uky(6) @la _ MO T
A= ky(0)] [[;1 L0 ella@ k@l — 21(0)]]
Natica

Togdim olunan mogalode monfi aximli, miisbat sigrayish vo a (a > 0)
ekraninda gecikdirilon Markov dolagma prosesinin birinci dofo sifir saviyyasine
catma anina qodor olan tesadiifi zaman miiddatinin paylanmasinin Laplas
cevirmasi tapilmisdir.
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BAPUAIIMOHHBIA METO/]] WAEHTHOUKALINA TAPAMETPOB
MATEMATHYECKHUX MOJAEJIEN

Knrouesvle cnosa: 3zadauu udenmupuxayuu, MaAmeMamuyeckdas MoOeib,
8APUAYUOHHBLE MEMOObL, 3A0A4U OUACHOCMUKU, HEKOPPEKMHble 3A0ayu

PaccmarpuBaetcst obimast 3ajada 00 ONMpeAeIeHHH HEM3BECTHBIX MapaMeTpPOB
MaTeMaTHYECKHX Mojie/ieii. YKa3aHbl 00IIHe KPUTEPHH TS ONPEeICHUS MapaMeTpoB
MOJENH. OTH KPUTEPHH COOTBETCTBYIOT BapHAIMOHHOMY MPUHIMITY OKJIaH/a,
KOTOPBI HMMEET HECKOJbKO HKBHBAICHTHOCTh (HOopMymupoBok. Hapsgy ¢ stum
YKa3bIBAETCS TaKKe OOIIIME CBOMCTBA ONMPEIC/IAEMBIX MApaMETPOB U TAETCS CpaBHEHHE
YKa3aHHBIX KPUTEPHUI ¢ paHee M3BECTHBIMH KPUTEPHSIMH TaKoro Tuma. J[0Ka3bIBaeTCs
OJTHO3HAYHAS Pa3peIIUMOCTh BAPUAIIMOHHOMN MOCTAHOBKH 33/1a491 UICHTU(PHUKAIIMN JUTsT
MPOCTPAHCTBEHHO-HEOAHOPOAHBIX CTPYKTYp. BapHalMOHHBIM METOJOM COCTaBJCHA
MaTeMaTH4YecKass MOJe/b, KOTopas 0a3upyercss Ha pelieHHe 3afadd WACHTH()UKAIMH
00 ompeeieH!H MapaMeTPOB MOJIEIH, H3y4aeTCsl 3aBUCUMOCTD PEIEHHsI 3TOH 3a1aun
OT YHCIOBOrO MapaMeTpa MoOJead. Paad KOHKPETHOCTH, H3Y4YEeHBI BOIMPOCHI
KOPPEKTHOCTH ITOCTAHOBKM aOCTPAaKTHOM 3a1auyM JHATHOCTHKH, aHAIW3UpOBaHA
3aBUCHUMOCTD PEIIEHHUS TOH 3a7aud OT XapaKTEPHOTO YHCIIOBOTO MapaMeTpa MOIEIH,
a TaKKe OT MPU3HAKA TUATHOCTUKH ATAJIOHA.

M.A.Musayeva

VARIASIYA USULU iLO RiYAZiIi MODELIN PARAMETRLORININ
IDENTIFIKASIYASI

Acgar sozlar: identifikasiya masalasi, riyazi model, variasiya iisulu, diagnostika
masalasi, korrekt olmayan masalalar

Umumi halda riyazi modellorin  namoliim parametrlorinin toyinino dair
masalaya baxilir. Modellorin parametrlorini toyin etmoys dair sortlor gostorilir. Bu
sortlor Eklandin variasiya prinsipina osason segilir vo onlarin bir ne¢o ekvivalent
ifadosi gostorilir. Bununla yanasi, toyin olunan parametrlorin iimumi xassolori isbat
edilir vo malum olan xassalorlo miigayisa olunur. Identifikasiya mosalosinin variasiyali
qoyulusunun geyri-bircins strukturlar {igiin birqiymatli tayin olunmasi isbat edilir. Eyni
zamanda hollin modelo daxil olan ododi parametrlordon vo etalonun diagnostika
olamatindan kasilmaz asililigr gostarilir.
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M.A.Musaeva

VARIATIONAL METHOD IDENTIFICATION OF PARAMETERS OF
MATHEMATICAL MODELS

Keywords: identification problems, mathematical model, variational methods,
diagnostics problem, ill-posed problems

The abstract problem of determining of the unknown parameters of
mathematical models is considered, conditions for determining the parameters of the
model are indicated. These conditions corespons to Ecland's variational principle,
which has several equivalence formulations. Along with this, the general properties of
the determined parameters are also indicated. The unique solvability of the variational
statement of the identification problem for spatially inhomogeneous structures is
proved. The variational method is used to compose a mathematical model, which is
based on the solution of the identification problem about determination of the
parameters of the model. The dependence of the solution of the problem on the
number parameter and etalon function of diagnostics analyzed.

1. BBeaenue

N3BecTHO, uYTO MaremaThdeckass MOJENb SBISAETCS OTOOpaKeHUuEM
peanbHON AEMCTBUTENBHOCTH, TO €CTh MPOTOTUIIOM H3YyYaE€MBbIX MPOLECCOB,
MPOTEKAOIINX B JIEUCTBUTEIIBHOCTH. [Toaromy MaTEMaTU4ECKOE
MOJEIIMPOBAHNWE  IIMPOKO  HUCHOJIB3YEeTCS  JUIl  M3YYEHHs  peajbHOM
JNCUCTBUTENHLHOCTH. MoAenu MOTYT OBITh peajbHBIMU (HAIpuMep, II00ycC
3eMJIM, MakeTbl B MeAWIIMHEe, (PU3MYecKHe HKCIEPUMEHTH U Tak Jaliee) U
UJCaTbHBIMU  TIPOTOTUIIAMU  (HampuMep, MaTeMaTHYEeCKHWe  OMHCaHus,
XUMHUYECKHUE PEaKIuu, TeKCThl B JIMHIBUCTHKE U Tak jaajee). Moaenu ObIBaOT
TAKXe: CTAIlMOHAPHBIE, IMHAMUYECKNE, CTOXAaCTUYECKUE, JETEPMUHUPOBAHHEIE,
JIOTUYECKHe, HEIMHEWHbIEe W JIMHEWHBbIe, MHPOPMAIIMOHHbIE, UMUTAIIMOHHBIE,
ONTUMU3AIMOHHBIE, TTPOILIECCOB yIpaBiaeHus u T. A. OaHaKo oOmuUM aJis BCEX
MOJEJIe SBIIIETCS TO, YTO OHU 3a/al0TCSi MHOKECTBOM IapamMeTpoB. OTH
apaMeTpbl XapaKkTePU3YyIOT MOJIENb. OrnpenesieHHOCTh MOJIETHU
obecrieunBaeTcss OMUCaHUEM NapaMeTpoB Mozenu. [lapamerpsl MOTYT OBITh
YUCJIOBBIMHU, (QYHKIUSAMU, BEKTOP QYHKIIUSIMH, MATPUIIAMU U TaK J1ajee.

B nmanHoii pabore u3yuaercs abcTpakTHash MOJENb MPOCTPAHCTBEHHO-
HEOJTHOPOJHBIX CTPYKTYp. CUuTaeTcs, 4TO OCHOBHOW MPUYMHOMN JJIUTEIHLHOTO
C1aboro pa3BUTHE METOJOB MAaTEMaTHYECKOTO MOJEITUPOBAHUS SBISETCS
HEJIOCTAaTOYHBIA y4YeT WX HEKOPPEeKTHOW mnpupoasl. Co3gaHue METO/IOB
pelIeHrsT HEKOPPEKTHO TMOCTABJICHHBIX 3aJay, YCTOMYMBBIX CHOCOOOB
o0pa®oTku HMHpOpMaLMM B cepelrHe MpouuIoN crosetun B padorax A.H.
TuxoHoBa u ero nocieaosareneid [1-7], mpuBen K pa3BUTUIO TAKKE METOOB
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MojenupoBanus [2; 7]. B Hacrosimiee paboTe MOHATHE aOCTPAKTHOM 3a1a4yu
UACHTU(DUKAIIMHA TIPUMECHEH JUIs COCTABIICHUS MaTeMaTHYecKuX Mojenen. Paau
KOHKPETHOCTH, M3YYCHBI BOIPOCHI KOPPEKTHOCTH TOCTAHOBKU aOCTPAaKTHOMN
3aJjauu JTUAarHOCTHKY, aHAJIM3UPOBaHA 3aBUCHMOCTh PEIICHUS ATOH 3ajaddl OT
XapakTepHOTO0 YHUCIOBOTO IMapaMeTpa MOJENH, a TakkKe OT MpH3HaKa
JTMAarHOCTHKH 3TalloHa. AOCTPaKTHOCTh M3y4aeMOi MOJIENN TaeT BO3MOYKHOCTh
0000IIUTh MOCTAHOBKY 337a4dl M MOJYYEHHBIX PE3y/IbTaTOB, a TAaKXKe YKa3aTh
pasHble (OpPMBI MX NPUMEHEHUs. BBIICHSETCS, YTO BapUAlMOHHBIC METOJbBI
ABIISIIOTCSL YA0OHOH (popMOIl MOIENMpPOBaHUS MPOLECCOB UM HMICHTU(DUKALIUU
napameTpoB Mojnenu. lIpuMeHeHHWe BapUAIlMOHHBIX METOJOB HW3YUYCHHSI
MIPOLIECCOB OMPABBIBACTCS TEMHU, YTO OHU JAIOT 3(PPEKTUBHBIC TCOPETHUUECKUE
U TPUKIAIHBIC CPEICTBA HCCIICAOBAHUS CIIOKHBIX SBJICHUH TPAKTHKU H
YCIEIIHO TPHUMEHSIOTCS TaKXke Ui pa3pabOTKH YCTOWYUBBIX aITOPHTMOB
pelleHNs BOSHUKAIOIIMX MPHU 3ToM 3a1au [1; 2; 4; 5].

2. [locTanoBka 3aaa4u
[lycte H 3amanHoe (QyHKIMOHAIBHOE MPOCTPAaHCTBO, V C H-MHOXECTBO
JOMYCTUMBIX [apaMEeTPOB XapaKTEPU3YIOIIME MOJENb. JJIEMEHTOB 3TOT0
MHOeCTBa 0003HaYMM 4epe3 v = (Vq,Vy, ..., V). ClenoBaTenbHO, KaXKIblid
Ha0Op MapaMeTpoB SABISAIOTCS BEKTOPOM C N KOMIIOHEHTaMH B IpocTpaHcTse H.
OTU KOMIIOHEHTHI B 3aBUCHMOCTH OT MpocTpaHcTBa H MoryTt ObITh 4Hcliamuy,
(byHKIMAMEU, BEKTOPOB (GYHKIUSMH U Tak fanee. Eciu Bce mapameTpsl MOaeH

3a/1aHbl, TOTJa MOJIEb HA3bIBAECTCA ONPEIEICHHOM.

[Ipenmonoxxum, 4To, M3yyaeMas MOJEIb XapaKTepu3yercs Habopom N
napamMetpoB: vV = (V1,V,,...,V,) U OHH HEHM3BECTHBI, TPEOYIOTCS HUX
onpeaenuts. C 3TOM LEIbI0 pacCMaTpUBaeTCsl IPOLECCHI, IA€ 3TH HapaMeTpbl
nposBisieTrcs. PaccMarpum mpolecc, KOTOPBIM  ONHUCBIBAET  CIEAYIOIINUM
OIlEepaTOPHBIM ypaBHEHUEM

A(v,u) =f, ueU,fEF, v €EH,

rae A - omeparop XapaKTepU3YIOIIMH IpOLEcC, AJIEMEHT U MPUHAAJICKUT
npocTtpancTBy U, sIBISIeTCS pelieHreM JaHHOTO ypaBHeHHs, f € F — ajneMeHT
(GyHKIMOHATBHOTO MpocTpaHcTBa F, koTopas usmepsiercs, v € V -napamerpsl
Mozenu. [{yst HarygIHOCTH MPeICTaBUM CKa3aHHBIX B BUJIE CIIEAYIOLIEH CXEMBI:

u =B Ao | =—>

Pamu KOHKPETHOCTU HHIKE pacCMATPUBACTCA 3aJada AUAIrHOCTHUKH
KOHCprKI_[I/Iﬁ U OCHOBHOC HU3JIOKCHHUEC BCACTCA MJId JOTOro Impouecca.
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TexHuueckass JMArHOCTHKAa KOHCTPYKUMH HWMEEeT MHOro oOOIero ¢
MEIUIIMHCKONW IUarHOCTUKON. B 3TOM ciiydae U- XxapakTepusyeT MpOoTeKarolne
MPOIIECCHI, V- MPU3HAKU, TO €CTh IMapamMeTpbl ITUAarHOCTUKH, dJIeMeHT f € F -
pe3yabTaThl U3MEPEHUSI.

[Tycts H u G runsbeproBo npoctpanctsa ¢ Hopmamu |1l Il.llg, a U, F
SBISIIOTCA OaHaxoBo mpocTpancTBa ¢ HopMmamH |l.lly Il.llr, cooTBeTcTBEHHO.
[Ipenmonoxum, 4To V ABIASACH JIEMEHTOM T'HILOEpTOBO mpocTpaHcTBa H, ecth
Habop Tex (U3MYECKUX M TEXHHUUECKUX XapaKTEPUCTHUK OOBEKTa, KOTOPHIC
OJIHO3HAYHO OIpENesIoT ero (pU3MKO-TEXHHYECKHl o00pa3 B mpolecce
JUArHOCTUKU. Takol  2J€MEHT Ha30BE€M  IPU3HAKOM  JUArHOCTHKHU.
CnenoBarenbHo, H siBisieTcss mpocTpaHCTBOM MPU3HAKOB JUArHOCTUKU. [lycTh
V={v:veH, v>0, |Iv-Vyll;<r<oco} map ¢ 3agaHHbBIM pagnycoM >0 B IPOCTPAHCTBE
H, xoTopsiii cOmepXUT BCEBO3MOXHBbIE MPU3HAKU JIMATHOCTUKU OOBEKTA.
[Ipennonoxum, 4ro V, sABISETCSs 3aMKHYTOM, OTPAaHHMYEHHBIM M BBITYKIIBIM
MHOKECTBOM B mpocTpancTBe H. M3yuaemble HuKe 3a7auu UIEHTHU(DUKAUU
JAa0T TakuX (U3WYECKHX XapaKTEPUCTHUK MAaTepHajioB, KOTOPHIC SIBISIOTCS
MpU3HAKaMU JMArHOCTUKH. B TemnoBoil MUarHOCTHKE pEelIeHHs 3THUX 3a7ad
SIBIISTIOTCS TETUIOBBIC XapaKTEPUCTUKU AUATHOCTHPYEMBIX MAaTEPUAIIOB.

[Tyctp a1emenT VoeH ecTh mpu3HaK IMArHOCTUKUA OOBEKTa, MPHHATOTO B
kauyectBe dtanoHa. Yucmo d(V)=|Iv-Vgll2; BeIpaxkaeT OTKIOHEHHE IpHu3HaKa VeH
JTUarHOCTHPYEeMOro oObeKTa OT MpHU3HAKa TUArHOCTHKHU 3TanoHa VoeH. Ecnu
pacmonokuTh Bce 3HaueHus uucna d(V)>0 B mocrnegoBaTelbHOCTH UX
BO3pAaCTaHMsi, TO C POCTOM 3TOTO YHCIA (PU3UKO-TEXHUYECKOE COCTOSHUE
o0beKTa emie OoJbllle OTKIOHAETCS OT 3aJaHHOTO COCTOSHHMS 3TaloHa U B
MPAKTUKE CYUTACTCS, YTO MPHU 3TOM BO3MOKHBIC €T0 JEe(EKTHI yCYTyOISIOTCS.
OueBuHO, uto s stanona d(Vo)=0. M3BecTHO, YTO CYIIECTBYIOT (hU3HUECKHE
cocTosiHUsL 00bekTa ¢ uuciaoM d(V)>0, koTtopble MOryT OBITb, HPHUHSTHI
NPAaKTUYECKH  JIOMYCTHUMBIMH  JUIi  €ro  HOpPMajJbHOro  pabodyero
¢byukiuonuposanus. [lycte uucno di= d (v1)>0 -Takoe, 4TO BCE COCTOSIHHS
oobekra, s kotopbix d(V)E[0, di] Moryr OBITh NPHUHATHI TPAKTHYCCKH
HOPMaJIbHBIMHU, B TOM CMBICJIE, YTO 3arac pabodel TOJHOCTH O0BEKTa B ITHUX
COCTOSIHUSIX SIBJISIFOTCS JOCTATOYHBIMHU JUISL MIPOAOJDKEHHUS €ro paboThl U He
BO3HUKAEeT HEOOXOJUMOCTh B yCTpaHEHHM 3ameueHHBIX aedextos [8]. IlycTh
npu  d;=d(v)>0 Bo3HHKAeT HEOOXOAMMOCTh B YCTPAaHEHHE 3aMEUYCHHBIX
nedexroB. CymrTaeTcs, 4TO TOCIE YCTpaHEHHs MePEKTOB 3amac TOAHOCTH
9JIEMEHTOB HJIU K€ BCEro 00BEKTa BOCCTaHABIMBAETCS, €ro paboTa MOXKET OBbITh
MPAaKTUYECKH HOpMallbHAa TPOJO/DKEHA. OTOT MPOIECC MPOAOIDKACTCS
HACTOJIBKO ITOKa HEe BO3HMKHET TakKas CUTYallHs, YTO YCTpaHEHHE JIe(pEeKTOB B
00BEKTE ABIISIETCST OECIIONE3HO U K€ HEBO3MOKHO. Torma oOLEKT MIIH JKE €ro
nedeKTHas 4acTh BBHIBOJUTCSA M3 pabodero pexxuma, OHM IMOJUIEKAT CIIUCAHUIO.
[MpeamonoxumM, 4YTO 3TOMY Ciydaro cooTBeTcTByeT umcio dp,=d(v)>0. B
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MIPAKTUKE TUATHOCTUKHU, HA OCHOBE aHAJIM30B U SKCIIEPUMEHTAILHON paboTHI,
00BIYHO, 3apaHee ¢ HEKOTOPOH TOYHOCTHIO onpeaessaroTcs yucia d1>0 u d,>0.

Takum o00pa3oMm, HpU JUATHOCTUPOBAHHE OOBEKTOB BBLICISIOTCA 3
uaTepBana 3HaueHmid umcen d(v): (0, di), (dy dy), (dp,+o0). Ecam mpu
nuarHoctuke oowekra uucno d(V) mpunamiexut uaTepBany (0, dj), Torma
JIMAarHOCTUPOBAHUE CIYXHT JJIsi YTOYHEHHUs paboueil TOAHOCTH OOBEKTa H
JeNaeTcsl 3aKI0YeHUE O MPOJOJDKEHUU ero paboTbl B HOPMAJIBHOM PEKUME.
Jlnarnoctuka o0bekTa B mHTepBaie (d;, d) mpoM3BOIUTCS IS YCTPaHCHHS
3aMEUYeHHBIX Je(EeKTOB, BOCCTAHOBJIEHHUS 3amaca pabodell TOAHOCTH H
JTaNbHEHIIETO TMPOJODKEHHMs ero pabotrel. B wuHTepBane (dp, +o0)
JTUArHOCTHPOBAHUE HE UMEET IIeTH YCTpaHEHUs 1e(hEeKTOB, OHO CIIYKHUTb JIUIIh
JUISL OLICHKU (PU3UYECKOTO U TEXHHUECKOTO COCTOSIHUS 00BEKTA.

[TpenmoyioxkuM, YTO JAHATHOCTHKA OOBEKTAa IMPOU3BOIUTCS IPHU
MPOTCKAaHUHM B HEM IIPOILIECCOB OMHUCHIBAEMBIX oreparopoM A(V,U), KOTOPBIi
UL KaXI0ro (PMKCUPOBAHHOTO 3JIEMEHTA -IPU3HaKa quarnoctuku VEV,CH, mo
aeMeHTy U JeiictByer u3 OaHaxoBa — mpoctpaHctBa U, B 0aHaxoBO
MPOCTPAHCTBO F, MIpyruMu cioBaMu UMEET MECTO COOTHOIIICHHE

A(v, u)=f, ue U, fekF, 1)

rae anemeHT UeU npu 3amanHoMm feF ans xaxnaoro ¢uxcupoBaHHOro VeV,
apnsieTcs pemeHueM ypaBHeHusi (1). Ilpm nmarHocTHKE OOBEKTa Hapsay C
pemienueM  ypaBHeHuss (1), snementr VeV,CH  kak  pemieHue
UACHTUDHUKAIIMOHHON (0OpaTHOMN) 3a/1a4u, SBISCTCS HEU3BECTHON BEIMYMHOM,
TaKXke MNOUIeKHUT ompeneneHuio. B mpaktuke B omepatop A(V,u), Kpome
BenMurHbI UeU BXOAUT BennyuHa VEVCH, KOTOpBIi ABISETCS COBOKYITHOCTBIO
(U3NKO-TEeXHNYECKUX XapaKTEepPUCTHK Marepuana o0bekTa. s ompeneneHus
Heu3BecTHON BenmuuuHbl VEV,CH, k ypaBHenuto (1) mnpucoenunsercs
JOTIONIHUTENbHOE ycioBue. IlycTe ans kaxaoro ¢ukcupoBaHHOro VEV, Ha
pemenusax ueU ypaBHenus (1) 3agaHo yciaoBue

R (v, u) =g, ueU, ge G, (2)

r7ie g-3aJaHHBINA AJIEMEHT ruiIb0epToBO mpocTtpaHcTBo G, oneparop R(v,u) ans
Kaxaoro syemeHra VeV,CH, mo nepemeHHO#l U paelicTByeT u3 0aHaXOBO
npoctpanctBa U B runnb0epToBo mpocTpancTBO G. OmepartopHble ypaBHEHUS
(1), (2) ABASIFOTCS COOTHOMIICHUSIMA MOJICTH TUArHOCTUKU. OHU CIyXaTr st
onpeneneHus: anemMeHToB ueU u VEV,.CH ¢ 1enpio mpoBefeHUsT TUArHOCTUKH
ob0bekTa. Kak ormeueHo B [3], BO MHOTHX NpPAaKTHYECKH BAXKHBIX CIIyYasX,
oreparop R(V, u) He umeer oOpaTHOro, a omeparop A(V, u) Ui KaXIOTo
BbIOpaHHOTO V €V, oTHOCUTENbHO UEU, OOBIYHO, MMEIOT HENpPEPBIBHBIN U
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OrpaHUYEHHBINA 00paTHBIM. 3anuiieM cootHomeHui (1) u (2) B ynoOHOM Buje
JUI JAJIIBHEHUIIETO U3yUYEeHUS.

[Ipennonoxum, uyro omeparop A(V, u) Juid Kaxaoro sjneMeHTa VEV, uMmeer
OTpaHUYEHHBIH HETPEPBIBHBIA OOpaTHBII: u=A'1(V,D. Ecnu noxncraButh 310
BBIPQXEHUE B COOTHOIICHUU (2), TO TIpH 3aJaHHBIX 31eMeHTax f € F u geG,
IUI1  ONpeAeNieHus »djeMeHTa VEV, IMOoJydyuM CIEAyIollee OIepaTOpHOe
YpaBHEHHE:

B(v, f) =g, veV,cH, feF, gegG, 3)

rJie BBeeHO obo3nauenue B(v, f)=R(v,A™ (v, f)).

Takum 00pa3zom, MolyduM 3ajady HACHTH(UKAUIO 00 omnpeaeiIcHUH
npu3Haka nuarHoctuku VEV,CH u3 ycnoswii (1), (3). Vpasuenue (3) sBnsercs
omnepaTtopHbIM ypaBHeHUeM 1-ro poxa. Ilocime 60-X rogoB mponuIoN CTONETUH
JUIE TaKUX YypPaBHCHUH YCWJICGHHO OBLI pa3BUT METOJbI HX YCTOHYHMBOTO
pemenus (cMm.[1-7] u ap.). Hwke 3anayqa (1), (3) usyuyaercst napaMeTpuyecKUMU
BapHAllMOHHBIMA METOJIaMH B COOTBETCTBHE IO3UIUN TEOpHH (PU3UIECKOMN
JMAarHOCTHUKK. B BapuanMoOHHBIX  MOJENSIX  IPOLECCOB  COCTABISACTCS
(yHKIIMOHAJ KauecTBa C IebI0 JaIbHEUIIET0 PEIICHNs STON 3314l METOJaMU
ontuMu3auu. s MOJEIMPOBAaHUSI TPOIIECCOB JHATHOCTHKH, €CTECTBEHHO,
910 (YHKIMOHAJ KAdecTBa Hapsy C HEBA3KOW OCHOBHOTO YypaBHEHUS
COCTOSIHUSI COJICPXKAT ClIaraeMoe CBSI3aHHOE C OTKJIOHEHUEM JIaHHOTO OOBEeKTa
OT BBIOPaHHOTO dTaJIOHA. ECITM MOABITOXKUBATE CKa3aHHBIX, TO TOJIYYUM 3a7aqy
0 MUHMMHM3AIIMH CIEAYIOIIEro (yHKIMOHAIa KaYyeCTBa:

Juv= B, ) -g| %+ o[ v-vo || P —inf, 4)

Ha mHOXxectBe V ={V:VEH,v>0, |IV-Vll; <r<owo}CH, koTopoe sBiseTCs Iapom
Cc 3agaHHbBIM paguycoM >0 B mpocTpancTBe H, a Takxke C 3alaHHBIMH
yucnoBeIMU napamerpamu 00 u p>1. CrnenoBaTenbHO, B JaHHOM Cllydae
(GbyHKIIMOHAN KauecTBa (4) COCTOWT U3 JBYX CJaraeMbIX: MEpPBOE ClIaraeMoe
SIBJISIETCSL  HEBSI3KOM oOIepaTopHOro ypaBHeHus (3), BTOpoe ciaraemoe cC
3aJJaHHBIM BeCOBBIM K03 duimeHToM 0>0 BhIpakaeT OTKIOHEHHE MPHU3HAKOB
TUAarHOCTUKU oOBekTa u dTajmoHa. [lpu »Tom BBIOOp mapamerpa p=>1
MOAYUHSIETCS YCIOBHIM aJIeKBaTHOCTH Mozenu. B psane ciyuaes [8-10] BTopoe
cimaraeMoe B (4) paccMaTpuBaeTCsl Kak Bo3MyIleHHe (DyHKIIMOHAIA HEBS3KU. B
BapHAIIMOHHBIX METOAAX perysipu3alliid HEKOPPEKTHBIX 3a/ad  CXOXKHUE
BO3MYIIIEHUS UCIIOJIB3YIOTCS ISl pa3pabOTKK TpaBUiIM BeIOOpa mapamerpa o>0
B 3aBUCUMOCTH OT MOTPEIIHOCTH MCXOJHBIX JaHHBIX Ha OCHOBE alpHUOPHON U
arocrepuopHoit mHpopManuu. Hipke paccMoTpum 3anayy WIACHTHPHUKAUU
MapaMeTpoB PAaCCMOTPEHHON MOJIENH MPH 3aJaHHBIX yrcnax o>0 u p>1.
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3. PazpemmumocTsh 3a1a4u

JUia m3yuyeHust paspemiMMocTH 3agad (4) HeoOXOOUMO NPUHAT psj
yciaoBUH 00 HCXOAHBIX [JAaHHBIX, KOTOpbIE HIXKE BCIOAY CUMTAIOTCS
BBINOJIHEHHBIMU:

1) V={v:veH, v>0, Ilv-Vll; < r<co}—HemycToe, OrpaHHYCHHOE M 3aMKHYTOE
MHOXECTBO B I'HJIbOEpTOBOM MpocTpaHcTBe H ¢ 3aganabM ynciom >0,

2) omeparop A(V,U) mis kaxaoro ¢pukcupoBanHoro VEV,CH, mo nepemMeHHOM
U HempepelBHO JeHCTByeT u3 OaHaxoBo mpocTpaHcTBa U, B 0aHaxoBo
npoctpanctBo F, mpu stom ans moboro f€ F omepatop A(V, U) umeer
HENpepBIBHBII OrpaHHYCHHBIH 06paTHBIit: U=A"(V, f),

3) oneparop B(V,f ) siBisieTcss HenpepbIBHBIM [0 COBOKYITHOCTH ITI€PEMEHHBIX
npu VEV, u feF.

Teopema 1. B mnpocrpanctBe H cymectByer BCroay MUIOTHOE
MHOXkecTBo KCH, uto ans no6oro npusHaka AMarHOCTUKM 3TajoHa VoEKCH,
3anaya (4) npu 3anaHHbIX ynciax o>0 u p=>1 umeer peuienue, a npu o>0 u p>1
3TO pElIEHUE E€IUHCTBEHHO, OHO CHJIBHO HENPEPHIBHO 3aBHCUT OT 3JEMEHTa
Vo€V, CH.

JlokazatejJbcTBO. DYHKIHOHAT Jo(v)=|| B(v, f )-g”pG MIOJIOYKUTETICH,
[I03TOMY OH CHHM3y OTpaHM4Y€H M €ro HIKHUU rpaHb 0003HauMM uepe3 Jox.
[IpoBepuM HempepbIBHOCTH 3TOro (pyHKIMOHasa Ha MHOxectBe V,CH.
CoryilacHO MPHHATOMY BBIIIE MpPEANoNokeHuto 3), omepatop B(v,f) sBusercs
HENPEPBIBHBIM 10 COBOKYIIHOCTH IE€peMEeHHbIX Mnpu Jo0bix VEV, u feF.
OTtcroga U U3 HENPEpPHIBHOCTM HOPMbI B OAHAXOBOM IPOCTPAHCTBE CIEIYyeT
HEMPepBIBHOCTH QyHKIHOHANIA Jo(V)= || B(v, f)-g || P 1o v Ha muoxkecte V,CH
s moobix feF u geG.

Jns  TmpoAoyKeHHs — JI0KazaTenbCTBa  TEOPEMBI  BOCIOJIb3YEeMCS
yTBEPXKICHUEM BapHAIMOHHOTO mpHHIMNa Jkianaa [8-10]. B pabore [8; 9]
JaHO TPUMEHEHWE STOro NpPHUHIMIA K 33aJadyaM MaKCUMH3aluu. 37ech
npuseneM pesynbtar u3 [10], rae ykazaHHbIN (akT nepe3angoxkeH Ul 3a1a4u
MUHHUMH3AMA B ciueayiomed  dopme: ecau  ¢yHkumoHanm — Do(V)
MIOJIYHETIPEPBIBEH CHU3Y M CHHM3y OIPAaHUYEH Ha HENYCTOM 3aMKHYTOM
OrpaHUYEHHOM MHOXecTBe WRCX paBHOMEpPHO BBIITYKJIOrO OaHaXoBO
MpocTpaHcTBa X, TOTJa CYLIECTBYET TaKOE BCIOAY IIOTHOE MHOXeCTBO NCX
npoctpaHcTBa X, uTo A moboro voeENCX, 3amaua  MHHMMU3ALUM
dyukiponana Oy (v)=Mo(v) +ol[v-vo|’x Ha mHO)ecTBe WRCX, mpu p=1 u
M000M 33JaHHOM 3HAYEHUH YHMCIIOBOTO Mapamerpa o>0, uMeeT perieHue U mpu
o>0 u p>1 310 pemeHne eqUHCTBEHHOE, OHO CHUJIBHO HENPEPBIBHO 3aBUCUT OT
snemenTa vo€ WrCX.

B aToM yTBepk/1eHNU B KaueCTBE paBHOMEPHO BBIMYKJIOTO MPOCTPAHCTBA
X BO3bMEM T'HIIBOEPTOBO MPOCTPAaHCTBO H, Tak Kak rusib0epTOBO MPOCTPAHCTBO
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SBISIETCS  paBHOMEpHO BHIMYKIbIM [5]. Ecmu momoxkum Wg=V,CH, Torna
COTJIACHO TPHHSATHIM BbIIe mpeanonoxenusM, Wg OyaeT HemycThIM,
3aMKHYTBHIM, OTPaHHYEHHBIM MHOXeCTBOM B mpoctpaHcTBe X=H. Kpome Ttoro,
BbIllie OBUTO JIOKa3aHO, 4To (yHKIMoHAN Jo(V) HEmpepbhiBEeH Ha MHOXKECTBE
V.cH. B npusenennomM Bbiie pesyiabrare u3 [10] momoxum: @o(v) = Jo(V),
D,(V)= =Jo(v), v=V, vo= Vg N=K, Wr=V,. B BapualuoHHOIi IOCTaHOBKE
obparHoii 3amaga (1), (3) ObUIO MPHHATO, YTO MapaMmeTp o 3adaHHOE
nosioxkurenbHoe uyucao: o>0 wm p=1. Torma, corinacHo NPUBEIECHHOMY
pesyabraty U3 [10], B mpoctpanctBe H cymiecTByeT Takoe BCIOAY IJIOTHOE
MHOkecTBO K, uto 151 moboro anementa Vo€ KCH, skctpemanbHas 3agaya (4)
npu >0 u p=1 umeer pemenue. Iro pewenue npu o>0 u p>1 asasgerca
eIMHCTBeHHbIM. KpoMe Toro, Bo Bcex ciyuasix pelieHue 3aaadu (4) CHIbHO
HEMpPEePBHIBHO 3aBUCUT OT MPU3HAKA AUArHOCTUKH 3TanoHa Vo€ V,CH. Teopema 1
J0Ka3aHa.

OyukuroHan kadectBa Jo(V) 3aBUCUT OT YUCIOBBIX mapameTpoB 00 u
p>1. YkaxkeMm psg cBOWcTB ¢yHKIHOHaNa Jq(V) B 3aBUCHMOCTH OT JTHX
napametrpoB. Ilpu 3TOM wUCHOJB3yeTcA Cledylollee CIeACTBHE U3
BapHaIMOHHOTO TpuHIUNa Dxmanna [9, ctp.19]: mycts dynkumonan D(v)
CHHU3Y HEMPEPHIBEH W CHU3Y OrpaHW4YeH Ha MHOkecTBe WRCX- paBHOMEpHO
BBIIYKJIOTO OaHaxoBo mpocTpaHcTBa X. Torma ans moboro uucna & >0,
CyLIECTBYET Takoi d3yeMeHT Ve EWRCH, dTO BBINOTHUTCS CIEAYIOIINE
HEpaBEHCTBA

D(ve) < inf DV)+ £; D)+ & ||[v-ve [[u< D), vEWRv.} cH,
||V'Vg || H<§g& OVy)<D(V)+a || V-Ve || m, VE Wr\{v:}cH (5)
BepHa
Teopema 2. /Insa mo6oro uncia €0 cymecTByeT Takoi anemeHT V.EV,CH, uto
moboe pemenne VEV,CH 3amaun (4) mpu o>0 u p=>1 ynosinerBopser
CIIELYIOINE HEPABEHCTBA

Jo (Vo) Sinfoepr Jo(W) t&5  JolVe) +ellv—vellg<Jo(v), vEV{v }CH,
”v_va:“HS & Ja(Vs) < Ja(V) + 8”17_175”Ha \ EV,—\{US}CH . (6)

Ecin xe uncna o>e>0 u p=1, Torna cymecTByeT TaKOW JJEMEHT Zg
€V,CH, uto moboe pemenue V €V,CH 3amgauu (4) yaoBIeTBOpseT HEPABEHCTBA

Jo(2g )< Jou+(v), VEVICH ; Jo (z¢) < nfyevrJa, (V) (7)
rae o= o - 0, a.= a+e>0.
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JlokazareabcTBo. ODyHkIMOHan KadectBa Jo(V) Tpu  3amaHHOM
yucioBoM napamerpe o>0 Ha MHoxecTBe Vi CH CHU3Y HENPEPHIBEH U CHU3Y
orpannueH. [lodToMy, MMeeTcss HIKHSAS TpaH dToro (yHkiuonana [5]. B
MIPUBEJICHHOM BBIIIE CJICICTBUS U3 BAapHALMOHHOTO TpUHIMIA DxiaHaa [9],
npuMeM cieayromue odo3nauenus: X=H, ®(v)=Jy(v), v=v, V.=v,. Toraa wu3
YTBEP)KICHUS TOJIBKO, YTO MPUBEIEHHOTO CIEACTBHSA, TO €CTh U3 COOTHOLICHUS
(5) HEmOCpEICTBEHHO BBHITEKAIOT HEpaBeHCTBA (6). OYeBUIHO, YTO

Ju(ze) <JaW)t ez — v ;= duW)+ ez —vo + vo — v || ;<
<Ju(V) +8||Zg —v0||H +e||v—v0||H .

Otcrona nony4um
Jo(z:) - s||zg — v, || S Ja(v)+e|| v — 1, ||H .
DTO HEpPaBEHCTBO NpH p=1 umeeT BU

Joze)+ (0- &) || ze — vo || , < Jo(W+ (@t &) [|[v — o, -

Eciu 3gecp yurem o6o3nHadenuss o.=o-e>0, o=a+e>0, TO mOITy4YUM
CIPaBEUIMBOCTh IepBOM uacTu HepaBeHcTBa (7). Eciu B momydeHHOM
HEPABEHCTBE K IPaBOM 4aCTH IPUMEHUM OIIEpalMI0 HAUMEHBIIIEE 3HAYCHUE 110
asieMeHTaM MHoXkecTBa V,CH, Torna monyduM crpaBeAaMBOCTh BTOPOI yacTu
HepaseHcTBa (7). Teopema 2 nokasana.
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HIiBRID TOLIM VO ONUN TOSKILININ BOZi MOSOLOLORI

Acar sézlar: tohsil, hibrid oyranma, qarisiq 6yranma, hibrid dars

Bu giins hibrid talim tohsil prosesinds 6z aktualligini gostormisdir. Hibridliyas
digget tolim, is, oyun vo hoyat kontekstlori arasinda sorhodlorin aradan gétiiriilmasi vo
gozlonilmadan olds edilon tocriiba va yaranan hibridlor naticesinde meydana golon
problem vo imkanlar1i gabardir. Hibrid O6yronmo mokanlarina doyisiklik gatirir.
Oyrondiyimiz vo dyrondilon mokanlar doyisir. Texnologiya fiziki mokana daxil olur vo
todris imkanlarin1 genisglondirir. Demoli, hibrid tolim mokanlari todris tocriibasinda
tortibatgilari liglin genis imkanlar agir.

C.U.Anuee, A.C.@apaoices

HEKOTOPBIE BOITPOCBHI 110 OPTAHU3ALIMU THBPUIHOT' O
OBYYEHMUA

Knroueswle cnosa: obpazosanue, 2ubpudnoe obyuerue, cmeulaHnoe obyuerue,
00pazyo6vlll 2UOPUOHDLL YPOK

Ha cerogHsumrHuii MOMEHT CBOIO aKTyalbHOCTH B Mpollecce 00pa3oBaHUs
noka3zaio rubpuaHoe oOydeHue. AKIEHT Ha THOPUAHOCTD MOAYEPKUBACT POOIEMBI
U BO3MOXKHOCTH, BO3HUKAIOIIME W3-32 PAa3MBITHS TPaHUI] MEXKAY KOHTEKCTaMH
o0y4eHusi, pabOThl, WUTPHl W JKU3HHM M HEOXKHUJAHHBIX BO3HHUKAIOUIMX OIBITOB U
ruOpunoB. ['mOpuaHele y4eOHbIE IPOCTPAHCTBA TPHBOIAT K  M3MEHEHUSM.
[TpocTpaHcTBa, B KOTOPBIX MBI YUUM M YYUMCS, MEHSIOTCS. TEXHOIOTHs TIPOHUKAET B
¢u3nueckoe MPOCTPAHCTBO M PACIIUPSET BO3MOXKHOCTH oOyueHHs. CienoBaTelbHO,
ruOpuIHbIE  y4eOHBIE IPOCTPAHCTBA OTKPBHIBAIOT BO3MOXKHOCTH M CO3JAfOT
olpeieIeHHbIe TIPOOJIeMBI T Pa3pabdOTYMKOB yueOHOTO mporecca.

S.1.Aliyev, A.S.Farajov
HYBRID TRAINING AND SOME ISSUES OF ITS ORGANIZATION

Keywords: education, hybrid learning, blended learning, hybrid lesson

To date, hybrid learning has shown its relevance in the education process. The
emphasis on hybridity highlights the challenges and opportunities that arise from the
blurring of boundaries between the contexts of learning, work, play, and life and the
unexpected emerging experiences and hybrids. Hybrid learning spaces bring about
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change. The spaces in which we teach and learn are changing. Technology is
penetrating the physical space and expanding learning opportunities. Hence, hybrid
learning spaces offer opportunities and challenges for learning process developers.

Son zamanlar COVID-19 ¢oxlu sayda insan hoyatini bir ¢ox cohotdon
doyisdirib. Aydindir ki, bizim cari hadisalorin daha genis naticalarini nazardon
ke¢irmays haqqumiz yoxdur, lakin tohsil texnologiyalari noqteyi-nazarinca
seysmik yerdoyismoalor miisahido olunur. Birge is mokanmin bdoliinmasi
baglayib: auditoriyalarimizin evimizo Vo Ozlimiiziin tolobalorin  evins
koctiriilmasi.

Bugiinkii magamda oyani vo onlayn todrisi birlosdiron hibrid talim,
tohsil prosesinds 6z aktuallagini gostordi. 2021-ci ilds tohsil miihitinds “hibrid
tolim” anlayis1 cox populyar oldu, lakin bu s6zlorin arxasinda no dayandigini
hami eyni ilo basa diisiirmii? Bir ¢oxlari, ham do garisiq tolim anlayisindan
istifado edir. “Qarisiq (hibrid) tolim” termini 2006-c1 ildo C.J.Bonk vo
C.R.Grahamin “Qarisiq tolimin soraq kitabinin” [1] nasrindan sonra istifads
edilmaya baslandi. Sloan Consortium qarisiq (hibrid) kurslart ¢ox dar ¢argivada
— onlayn-kurs soklinda ragomsal kommunikasiya texnologiyalarinin (30-70%)
ononoavi tohsil tadbirlori ilo, planli pedaqoji cohatdon giymatli bir sokildos
birlagdirilmasinin naticasi kimi miiayyan edir [2].

Lakin “qar1s1q” anlayisi ilo “hibrid” anlayis1 arasinda nazik vo Kritik forg
moveuddur. Merriam-Webster liigatinds qarisiq “elo qarisdirmag, birlagdirmak
Vo ya baglamaq ki, ayri-ayri hissolori vo ya ayirma xotti biri-birindon
farglonmasin” kimi miioyyon edilir, lakin tohsilds, adoton garisiq quruluslarda
miixtalif komponentlari pozmadan todris rejimlori bir-birini avaz edir. Hibridlik
— daha miirokkab fenomendir. Hilli, Nergard vo Aaenin (2019) geyd etdiklori
kimi, “hibrid” (latin dilindadir) termini biologiyadan gétiiriiliib. Biologiyada bu
termin ¢arpaz mayalanmaya vo ya ayri-ayri hissalorin vo ya novlarin yeni névdo
birlogsmasino aid edilir. Hibrid — iki miixtalif komponentin birlogsmasi deyil, eyni
vaxtda foaliyyatidir vo mahz bu ikitoroflilik no iso yeni bir forma yaradir.

Hibridliya digget tolim, is, oyun vo hoyat kontekstlori arasinda
sarhadlorin aradan gotiiriilmasi va gozlonilmadan alds edilan tacriibs va yaranan
hibridlor naticasinde meydana galon problem vo imkanlari gabardir. Tosdiq
etmok olar ki, hibrid tolim mokanlari, todris hiidudlarindan konara c¢ixan
dayisiklikloro gotirib ¢ixarir. Hibrid pedaqoqika bizim yer konsepsiyamizi
kokli suratdo yenidon noazordon kegirir. Hibridlik ¢oxolgiiliidiir: o, tahsilin
formal vo geyri-formal sosial quruluslarina, insanin alom, comiyyat va bir ¢ox
basqalar1 ilo qarsiligh olagesine vasitagilik edon fiziki vo rogemsal alatlorin
birlosmasino toxunur. Bizim Oyratdiyimiz vo 6yrandiyimiz mokanlar doyisir.
Texnologiya fiziki mokana daxil olur vo todris imkanlarini genislondirir.
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Demali, hibrid talim makanlari todris tocriibasi tortibatgilar {igiin imkanlar agir
Vo problemlor yaradir. Effektiv sinergizmo (birliys, amokdasliga) nail olmaq
ticlin bir ne¢o modalliglarin (fikirlorin mazmununa miinasibat) birlogmasinin
miirokkabliyindon basqa, bu mokanlar yeni keyfiyysto malikdir: onlarda
horokatlor fordi vo sosial tadris proseslorinin monitoringi {igiin istifado edilo
bilon molumatlar1 yaradir, balks do onlar1 "ikili dovr"ii ise salmaq tigiin istifado
edir.

Qarisiq talim, adston hibrid tolim adlandirilir. Bu, onunla slagadardir ki,
“hibrid va ya qarisiq talim diggstini mexaniki birlogsmoys yonaldir. Hibrid yeni,
qabaqcil texnologiyalarin kohno texnologiyalarla birlosmasi vo  koéhno
texnologiyalarla miiqayisada Yyeniliklorin yaradilmasidir. Hibrid tolimin doérd
xarakteristikasi var [3]:

- ora kdhna va yeni texnologiyalar daxildir;

- moveud miistorilor tiglin nozards tutulub;

- ovvallor movcud olan texnologiyalarin igini yerina yetirmoya ¢alisir;

- daha “tohliikesizdir”, biliklarin saviyyasinin ohamiyyatli daracods
azalmasina gotirib ¢ixarmur.

Qeyd etmok vacibdir ki, hibrid hall yeni texnologiya {igiin yegano
somarali variantdir. Bu, o demokdir ki, bazarlarda hibrid innovasiyalar, bir
qayda olaraq, ustlinlik toskil edir, qarisiq (hibrid) tolim iso dagidict
texnologiyaya aid edilir [4].

Tolimin hibrid vo ya gqarisig modellorinds miisllimin vozifaloring
asagidakilar daxildir:

- Oyranmayas hazir olmag;

- verilonlari gqiymotlondirmok, tohlil etmoak;

- verilonlordon hor bir tolobs, tolobalor grupu vo biitin qrup tgiin
planlagdirma prosesinin ayrilmaz hissasi kimi istifado etmoak;

- tohsilin yeni strategiyalari {i¢iin aciq olmagq;

- genis diinyagoriisiino malik olmag;

- tolobolorin tolobatlarina uygun olaragq, tohsili diferensiallagdirmaq;

- lider olmagq: talabalars informasiyani neg¢o axtarmagi vo neca diizgiin
suallar vermayi gostormak;

- layihalor asasinda dors faaliyyatini idars etmok;

- tolobalari hovaslondirmo strategiyalarina malik olmaq [5].

Istonilon qarisiq (hibrid) tolim osashi planlasdirmani tolob edir. Sizo
niimunavi hibrid dorsin yaradilmasi tizro maslohatlor togdim edirik. Onlart iig
kateqoriyada birlogdirmak olar: planlasdirma, totbiq vo uygunlasma.

1. Oz rolunuzu yenidan diisiiniin. Siz, miiallim kimi darin tolim iiciin
kritik lazimsiniz, ancaq miallimin rolunun konsepti bir yerds dayanmir, inkisaf
edir. Hibrid dorsdo miisllimin ii¢ doqig toyin olunmus vozifasi var: dorsin
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yaradilmasi, inteqrasiya vo liderlik. Bu vazifalori hom bir mioallim, ham do
komanda yerins yetirs bilor.

2. Kursun tasvirindan baslaym. Birinci dorsdo semestrin sonunda
tolobalori no gozladiyini yazin. Bu, dorhal miisyyan hadoflori vo gozlantilori
formalasdiracaq. Bu, ham do sagirdlorin kursun mazmunu ilo tanighigini tomin
edocok. Sizo isa istor oyun, onlayn-viktorina vo ya video olmagla lazimi
rogomsal ehtyatlar1 segmoya komok edacak.

3. Oz hadoflarinizi madds-madds yazin — kursun sonunda nays nail
olmaq istoyirsiniz. Bu, artiq olanlari aradan qaldiracaq, diqqgesti on vacib
olanlarda comlasdirmays macbur edacak.

4. Hodoafs gedan yolda “pillalori” miiayyan edin. Beloliklo, real
vaxtda, ham do haor mévzu tamamlananda fonnin basa diistilmoasinds toragqgini
miioyyan etmok miimkiin olacagq.

5. “Yoxlama” iisullarim dagiglesdirin. Onlarin qiymatlondirilmasi
barads izahat verin: onlayn-tapsiriq, sifahi togdimatlar, sadaco doarsds aktivlik
Vo S.

6. Hibrid dors modelini secin. Osas bes model moévcuddur: real
tinsiyyato diggoet, onlayna digqget, rotasiya (svezlomaloar), “fleks” (birlosma) vo
onlayn-eksklyuziv. Bununla yanasi, bu modellorin 6z incaliklori var va onlar
miisllimin ixtiyarina buraxilir. Daha bir populyar model — “¢evrilmis dorsdir”.
Bu zaman dors materialin1 vo tolimatlar1 sagirdlor Internet vasitosilo evdo alir,
moktoba isa dyrandiklarinin vo moktab layihalorinin iglonmasi tigiin golir. Bazi
miallimlar 6z darslarine bir nego modeldon na iso daxil edir. Bu da onlarin
mosgalalorini unikal edir.

7. Eksperiment aparmaqdan c¢akinmayin. ©gor Sizo elo golir ki,
se¢diyiniz model islomir — doyisin! Unutmayn ki, Siz 6z kabinetinizdo miitlag
hakimsiniz.

8. Yiiksak texnologiyalardan agilla istifado edin. Birincisi, Sizin
mogsad Vo iisullariniz model se¢imini digto etmolidir, oksino deyil. Ikincisi,
yadda saxlayin, Siz bir ehtiyatla, bir qayda olaraq, kegino bilmoyacoksiniz
(sagirdlor miixtalif olur, se¢diyiniz tisul bazilari tigiin kegarli olmaya bilar) .

9. Faydalh vo maraqh arasinda sec¢im etmoayin. Rogomsal kontentdo
onlarin har ikisi olmalidir. Ogar bu, yoxdursa, 0, monasini itirir.

10. Oz auditoriyamzi qanisiq tolimo uygun qurasdirm. Dors
modelinin miioyyon edilmasi sinifdo kifayot godor miioyyon atmosferin
olmasini tolob edir. Bunu 06ziiniiziin etmoyiniz vacib deyil: mosgalolorin xos
olmasi tiglin sinfin ne¢a qurasdirilmasini sagirdlordon sorusmagq olar.

11. Nayi tadris etdiyinizi bilin. Sagirdlerin etimadin1 qazanmaq tigiin
movzunu avvaldon axira qodor bilmayiniz vacibdir. Darsds istifado etmozdon
avval 6z onlayn-kontentinizi test edin va dyranin.
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12. Hadaflari fardi va kollektiv hadaflora ayirm. Bir gadar avval Siz
umumi hadoflori géstardiniz, indi onlara fordi yanasmani daxil edin. Sagirdlor
miixtalif tempds islayir va eyni bir hadofo dogru miixtalif yollarla iralilays
bilor. Buna uygunlasmaq lazimdir.

13. Darsda “madaniyyat” yaradin. Etimad (miiollima), sarbastlik (bir-
birindon), hormoat (miiallima), amokdasliq (sinif yoldaslar1 ilo), mehribangiliq
(hamiya qars1). ©gar biitiin bu sartlors riayst olunursa, hami 6yranmok va biri-
birina oxumaqda komok etmok istayacak.

14. Sagirdlara onlardan na gozladiyinizi basa salin. Can atilan aydin
hodoflor lazimdir. Buna gors, onlar1 gostorin, sagirdlor miitloq 0 hodoflors
catacaq.

15. Oyunlarda daqiq talimatlar verin. Masolon, dorsin novbati
hissasina kegmokdon ovval sagirdlora olavolori baglamagi vo kompiiteri
sondiirmayi xatirladin. Konkretlik vacibdir.

16. Sagirdlara vaxt, makan, temp va yol azadh@ verin. Nozaratdon
imtina ¢atin ola bilar, lakin sagirdlora talimlorini 6zlarinin istigamatlondirilmasi
imkan1 verilorsa, onlar yaxsi noticalor gostorar. Ogor gazandigi ugurunun
tamamilo zohmatinin naticosi olmasini basa diisorss, onda o, daha havaslo
calisar.

17. Ham auditoriyada, ham da onlayn amakdashg tablig edin. Birgo
tapsiriq sagirdlora bir-birina komok etmoak vo komok almaq imkani verir. Bu,
hom do dialoqu stimullasdirir. Bu da sagirdlori 6z roylorini siibutlarla tasdiq
etmayo mocbur edir. Auditoriya vo internetdoki islori birlosdirmok vacibdir:
sakit usaqlar aralarinda monitor oldugu ti¢iin hovasls tinsiyyats girir.

18. Kritik diisiinmayi oyradin. Aydin olmayan, “aciq” suallar
vermakls, Siz sagirdlori cavablari 6zlorinin tapmasina hovaslondirirsiniz.

19. Tapsiriglar relevant olmahdir. Talobs ti¢lin harokatsiz isdon basqa
he¢ bir agir, yorucu is ola bilmoaz. Ogor suallar unikal, maraqli vo mdvzuya aid
olarsa, onda onlar1 yerino yetirmok daha maraqli olar.

20. Sagirdlarin nailiyyatlarini tez-tez ham soxsan, ham da onlayn
yoxlaymn. Yeno do sagirdlor miixtalif tohsil {isullarina istiinliik verdiklori tiglin
bunlar1 birlogdirmoak vacibdir.

21. Hibrid darslarda effekt miintazom olgiildiikda effektin saviyyasi
yiiksok olur. Magsad vo vazifolor miioyyanlosdirildiyi {iglin bu addim asan
olmalidir.

22. 9nanavi tadrisi oyunlarla birlasdirin. Bununla yanasi, basa diisiin
ki, har qrup unikaldir. Bels ki, diizgilin balansin tapilmasina miioyyon vaxt lazim
ola bilar. 50/50 nisbati ilo baslayin va voziyyats uygun olaraq doyisin.

23. Magsad va vazifalarin yenidon baxilmasina hazir olun. Bozon
aydin olur ki, avvoldon toyin edilmis planka ya ol¢atmazdir, ya da tez
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ohdasindon golmok miimkiindiir. Bu, normaldir. Moagsadlor vaxt kecdikco
doyiso bilor. Oz tadris {isullarmizi miivafiq olaraq doyismaya hazir olun.

24. Ham ils alaga saxlaym. Hamu ils — tolabalar, is yoldaslari va rahbor
strukturlarla. Hibrid dors o vaxt isloyir ki, hami ideya strafinda birlogsin.

25. Hovsalali olun. On baslicasi: yadda saxlaym ki, tam birlosmays vaxt
lazimdir. Ogor iKi hafto orzindo nozors carpacaq noticolor olmazsa, toslim
olmayin.

Hibrid tolim hor hansi vaxt vo orazi hiidudlar ilo mohdudlasmir. O,
oziinii tokco Internet-miihitdo deyil, hom do giindolik hoyatin miixtolif
sahalorinds, insanlarin vo biitév toplumlarin garsiligh olagesi zamani gostara
bilor. Biitin bunlar emosional olagalorin qurulmasina, omokdasliga,
toleranthigin yaradilmasina, inkisafina, komandada islomok bacarigina komok
edacak.
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RiYAZiyYAT OLiMPi_AD_A MBSGLQLBRi VO ONLARIN
SAGIRD TOFOKKURUNUN INKiSAFINDA ROLU

Acar sézlar: riyaziyyat, olimpiada, sagird, masala, tofokkiir

Moktablilor arasinda kegirilon on qodim vo niifuzlu bilik yarislarindan biri
Riyaziyyat Olimpiadalaridir. Xiisusi istedada malik sagirdlorin potensial imkanlarinin
agkara c¢ixarilmasinda olimpiadalarin boyiik rolu var.

Riyaziyyat Olimpiadalarinda istirak¢ilara toqdim edilon mosalalor orijinal,
¢otin, diigiindiiriicii vo maraqli olur. Olimpiada masalalorinin halli sagirdlorimizdon
yalniz bilik deyil, hom do yaradiciliq tolob edir. Olimpiadalarin mogsodi sagirdlorin
intellektual bacariglarini ortaya qoymaq, onlarda todgiqatciliq bacarigini vo montiqi
tofokkiirii inkisaf etdirmokdir.

Isdo Riyaziyyat Olimpiadalarinda istifado edilon bir neco mosalonin holli
aragdirilmis vo belo noatico oldo edilmisdir ki, olimpiadalar tokco bilik vermir, hom do
sabahin bilik veracok insanlarini, bilik yaradanlarini, elm tomsilgilorini yetisdirir.

M.B.A60ynnaesa

SAJAYU MATEMATUYECKUX OJIMMIIMA/L M1 UX POJIb
B PABBUTUU MBILNVIEHUS YHAIIIUXCA

Knrouesvle cnosa: mamemamuka, OMUMnUAOQ, Y4eHUuK, npobiema, MoluiieHue

OnuMnuagsl MO MaTeMaTHKE CpeAd IIKOIBHUKOB SBISIOTCA OJHHM U3
JPEBHEHIINX W TNPECTIXKHBIX COPEBHOBAHMN MO 3HAHHMAM. ONMMIHaAbl WIparoT
OOJIBIIYIO POJIb B BBISIBICHHU TTOTEHIMATBHBIX BO3MOKHOCTEH YUAIIUXCSI, BIIAJICIOIIX
OTIpEICJIEHHBIMH CLIOCOOHOCTSAMMU.

3agaum, mpeasaracMple yYaCTHHUKAM OJIMMIMAJA IO MaTeMaTHKe ObIBaloT
OpPUTHMHATBLHBIMH, TPYIHBIMH, HHTEPECHBIMH U CIOCOOCTBYIOIIUMH OOJIyMBIBAHUIO.
Pemtenne onuMmuaaHbIX 3ajad TpeOyeT OT ydalluxcsi HE TOJILKO 3HaHWH, HO H
TBOpuecTBa. Llenb onummuan — BBIABICHHE WHTEICKTYAIBHBIX CIIOCOOHOCTEH
yJammxcs, a TakkKe pa3BUTHE y HHUX HCCIENOBAaTENbCKAX CIIOCOOHOCTEH U
JIOTMYECKOIO MBIIIIJIEHUSI.

B pabore wucciaenoBaHbl pELICHUS HECKOJIBKHX  HCHONB3YEMBIX — Ha
MaTeMaTHYECKUX OJIMMIINAJaX 3a7ad ¥ MOJy4YeH Pe3yJIbTaT, 4TO OJIMMIINA/bI JAl0T HE
TOJILKO 3HAHWS, HO M PACTST JIIOJICH, KOTOpble B OyaylieM OyayT JaBaTh 3HAHWS,
CO3/1aBaTh 3HAHUS U MIPEJICTABIIATE HAYKY.
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MATHEMATICAL OLYMPIAD PROBLEMS AND THEIR ROLE
IN THE DEVELOPMENT OF STUDENT THINKING

Keywords: mathematics, olympiad, pupil, problem, thinking

One of the oldest and most prestigious knowledge competitions among
schoolchildren is the Mathematical Olympiads. Olympiads play an important role in
revealing the potential of students with special talents.

The questions presented to the participants in the Mathematical Olympiads are
original, challenging, thought-provoking and interesting. Solving Olympiad problems
requires not only knowledge but also creativity from our students. The purpose of the
Olympiads is to demonstrate the intellectual abilities of students, to develop their
research skills and logical thinking.

The solution of several problems used in the Mathematical Olympiads was
studied and it was concluded that the Olympiads not only provide knowledge, but also
train the people who will share knowledge tomorrow, the creators of knowledge and
the representatives of science.

Giris

Moktablilor arasinda kegirilon an godim vo niifuzlu bilik yarislarindan
biri Riyaziyyat Olimpiadalaridir. Xiisusi istedada malik sagirdlorin potensial
imkanlarinin agkara ¢ixarilmasinda olimpiadalarin boyiik rolu var.

Fonn olimpiadalari, o ciimlodon Riyaziyyat Olimpiadasi iki — respublika
va beynolxalq morholodos toskil edilir. Respublika morhalosi do 6z ndvbasindo
iki-yarimfinal vo finaldan ibarot olmaqla kegirilir. Finalda galib olan
moktoblilor Beynolxalq Riyaziyyat Olimpiadasinda (IMO - International
mathematics olympiad) istirak edirlor. Beynolxalq Riyaziyyat Olimpiadas1 ilk
dofs 1959-cu ildo Ruminiyada dord 6lkonin istiraki ilo kegirilmisdir. Son illordo
burada istirak edon 6lkalorin say1 100-don ¢oxdur. Bu giin 6lkomiz — miistoqil
Azorbaycanimiz da Beynolxalq Riyaziyyat Olimpiadasinda istirak edon dlkolor
arasindadir. Sagirdlorimiz bu niifuzlu bilik yarigmasina soylo hazirlasirlar.
Olimpiadalara hazirliq {i¢iin onlar xiisusi tortib edilmis dors vosaitlori, metodiki
vasaitlor, caligmalar toplusundan istifads edirlor.

Riyaziyyat olimpiadalarinda istirakcilara toqdim edilon masalslar ¢atin,
diisiindiiriicii vo maraqlt olur. Olimpiada masololorinin holli sagirdlorimizdon
yalmiz bilik deyil, hom do yaradiciliq tolob edir. Olimpiadalarin mogsadi
sagirdlorin intellektual bacariqlarini ortaya goymaq, onlarda todqiqatciliq
bacarigin1 vo montiqi tofokkiirii inkisaf etdirmokdir.
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Arasdirma
Riyaziyyat olimpiadalar {igiin tortib edilmis bir neco mosalonin hallini

nozordon kegirak.
2

kosri tam

Masala 1. n adadinin nego miixtolif tam qiymatlorindo 2
n+

odad olacaqdir?
Holli: Verilmis kosr lizorindo miioyyon ¢evirmoalor apararaq onu

N n+4n-4n_n*+4n  4n _  4n
n+4 n+4 n+4 n+4 n+4
_p Anxd)+16 o, 16

n+4 n+4

soklinds yazaq. Sonuncu ifadonin kasr hissesinin surati 16-dir. 16-nin on sayda
tam boloni oldugunu nozors alib asagidaki kimi hesablama aparariq:

n+4=-1=n=-5 N+4=-2=>n=-6
n+4=1 =n=-3 nN+4=2 =>n=-2
n+4=-4=n=-8 nN+4=-8=n=-12
n+4=4 =n=0 nN+4=8 =n=4

nN+4=-16=n=-20
n+4=16 = n=12

Beloliklo, n=-20;-12;—-8;—6;—5;—3;—2;0;4;12

Mosalo 2. [0;1] parcasindan olan istonilon X, Yy, Z — haqiqi adadlari iiglin

(x+1)(y+1)(z+1) = fB(x + y)(X+Z)(y + )
barabarsizliyinin dogrulugunu isbat edin.

Holli: Mosalonin sortino asason (X —1)(y —1) >0. Onda
(x=1+2)(y-1+2)=2(x-D)+2(y-1) +4 =2(x+Y)

Demali,
(x+1)(y+1)=2(x+y) )]
Analoji miithakimae yiirtitmokls alariq ki,
(x+1)(z+1)>2(x+72) (2)
(y+1)(z+1)=2(y+2) (3)

Bu ii¢ borabarsizliyi torof-torafo vursaq
(x+1)(y+1)(x+1)(z+1)(y+1)(z+1) = 2(x+y)-2(y+2)-2(x+2)
alarig. Yoni,
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(x +1)2 (y+l)2 (z +1)2 >8(x+y)(y+z)(x+2).
Buradan

(x+1)(y+1)(z+1) = B(x+ y)(x+ 2)(Y + 2).

Mosals 3. Tonliyi hall edin: sin®xcos*x = 21'7

Holli: Tutag ki, sin’x=t, te[0;1]. cos’x=1-sin’x oldugundan
aydindir ki, cos*x = (l—t)zolar. Onda
2 4

27
27t° —54t* + 27t -4 =0

t(1-t)

t= % verilmis tonliyin yegana haqiqi hallidir. Belalikla,

] 1 ]
sin’x = = = x = +arcsin—.
3 3

Moasalo 4. ABC iigbucaginda |AB| =20, |AC|=21 v |[BC|=29. BC

torofinin  {lizorindo D vo E ndqtolori elo
BD|=8 vo |[EC|=9. ZDAE
bucaginin daracs 6l¢iistinii tapin [1].

Hbolli: Moasalani iki tisulla hoall edak.
1-ci hall: Qeyd edok ki, ABC iigbucagi

diizbucaqlidir (Sakil): #BAC =90°,
¢iinki, AB* + AC® = BC?, 20° +21° = 29°.

Sokil \D
BE =29-9=20= AB=BE
CD=29-8=21= AC=CD A B

oldugundan /BAE = /BEA, «ZCAD = ZCDA

/DAE = ZBAE + ZCAD — ZBAC =
= /BEA+ ZCDA- ZBAC =
= /DEA+ ZEDA- ZBAC =

= /180° — /DAE - BAC.

verilmisdir ki,

35



M.V.Abdullayeva

2/DAE + Z/BAC =180° vo /BAC =90°
oldugundan ~#DAE = 45°olar.

2-ci holl: Kosinuslar teoremindon istifado edok:

20° +29° —21*> 20
2.20-29 29

217 +29* -20° 21

VABC -don: cos S =

VABC -don: cosy =

2.21.29 29
2
VABD -don: |AD[* =202 +8? —2.8.20. 20 = 84" _ |apj= 84
29 29 J29
2
6072
VACE -don: |AE|2 =212 +9° —2-9~21-£=u:>|AE| _ 60*/?
20 29 429
2
E}le ((3()\/2?) :L:ZZ
+ - 2 2 2
VADE -don: cos/DAE =22 29 _847+2:600 12729 1
,. 84 60\2 2-84-60\2 NA
J29 29
Demoli, Z/DAE = 45°,
Masala 5. Coxhadlilari vuruglara ayirin [2]:
a)x® +x" +1 b) x® +x+1
Holli:
a)x° +x’ +1=(X8 X+ x8)—(x®+x° +x“)+(x5 +x* +x3)—

—(x® +x? +x)+(x2 +x+1): xe(x2 +x+1)—x“(x2 +x+l)+
+x3(x2 +x+1)—x(x2 +x+1)+(x2 +x+1)=
:(x2 +x+1)(x6 -x* +x3—x+1)
b) x® +x+1=(x8 +x' +x6)—(x7 +x° +x5)+(x5 +x4+x3)—
—(x“ +x3+x2)+(x2 +x+l):(x2 +x+1)(x6 x>+ x¥—x? +1)
2007

Maosald 6. z + 1 =1 olarsa, z°" + 2].507 ifadasinin qiymatini tapin [1].
z z

Halli:z+1=1 = 7z°-z+1=0.
z

2> —7+1=0 tonliyin hor iki torofini (Z + 1) -9 vuraq. Onda alariq
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(z +1)(z2 —z+1)=0
°+1=0 = z°=-1

Bu beraborlikdon istifade edorok 227 = (z3)669 = (-1)® =-1.
1

Noticodo alariq ki, z°° + =—1+—=-2.

2007
z

bc(c2 —b2)+ ac(a2 —cz)+ ab(b —az)
b’c*(c—b)+a’c*(a—c)+a’h?*(b-a)
formada yazin [1].

Moasala 7. kosrini an sada

Hbolli:
bc(c2 —b2)+ac(a2 —c2)+ab(b—a2) bc(c2 —b2)+a‘°’c—ac3 +ab®—a’h

b’c*(c—-b)+a’c*(a—c)+a’v’(b-a) b’c*(c-b)+a’c’®-a’c’+a’’-a’h’
bc(c—b)(c+b)+a’ (c—b)—a(c—b)(c2 +bc+b2)
- bzcz(c—b)+a3(c—b)(c+b)—aZ(C—b)(c2 +bc+b2) -

(c—b)(bc2 +b’c+ad-ac® - abc—abz)

(c-b)(b*c® +a’c+a’b—a’c’ —a’hc—a’b?)

a(a—b)(a+b)-c?(a-b)-bc(a-b)

N a’b(a-b)-c*(a-b)(a+b)+a’c(a-b) -

(a—b)(a2+ab—cz—bc) _ (a-c)(a+c)+b(a-c)

(a—b)(a*h—ac® ~bc* +a’c) b(a-c)(a+c)+ac(a-c)

_ (a-c)(a+c+b)  a+b+c
_(a—c)(ab+bc+ac)_ab+bc+ac

Noatica
Sagirdlorin soxsiyyot kimi formalagmasinda tofokkiiriin inkisafi ¢ox
mithlim amildir. Riyaziyyat olimpiadalarinda istirakin osas istiinliiyii ondan
ibaratdir ki, bu bilik yaris1 sagirdlorin idrak foalligini artirir, onlar1 diislindiirtir,
miistoqil qgorarlar ¢ixarmaga yonoldir. Idraki foaliyyat sagirdlorin montiqi,
tonqidi vo yaradici tofokkiiriinii inkisaf etdirir.

37



M.V.Abdullayeva

Maontiqi tofokkiir hoyatin biitlin sahalorinde insana lazim olan vordisdir.
Montiq — hor bir insanin diizgiin diisiino bilmosidir. Montiq sagirdlorin
tofokkiiriinii inkisaf etdirmays, onlarin diisiinma qabiliyyatlorini v intellektual
saviyyelorini yiiksaltmoyo, bilik, bacariq vo vardislorinin daha mozmunlu vo
otrafli formalagsmasina xidmot edir.

Olimpiadalar tokco bilik vermir, hom do sabahin bilik veracok
insanlarimi, bilik yaradanlarmi, elm tomsil¢ilorini yetisdirir. Olimpiadalar
sagirdlori rogabato ¢okir vo biitiin tohsil sistemini normativlordon daha yuxari
saviyyado ¢alismaga sovq edir. Hodof iso yaradici tofokkiiriin inkisafi, xtisusi
istedadlarin iizo ¢ixarilmasi, roqabat miihitinin yaradilmasidir.

Riyaziyyat olimpiadalarinda istifado edilon masalolor sagirdlorin riyazi
biliklorinin geniglondirilmasino Vo dorinlosdirilmasing, riyazi
diinyagoriiglorinin, eyni zamanda timumi diinyagoriislorinin formalagmasina
xidmat edir [3].
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METOJAKA OBYYEHHMA B IOJATOTOBKE YUNUTEJIEN
MATEMATHUKMU ITPU PEHHEHUU TEOMETPUYECKHX 3AJTIAY
PA3JIMYHBIMHU CITOCOBAMU

Knwouesvie cnosa. yuumeno mamemamuxu, 2e0MemMpUyecKas noo2omoeKd,
Memoo peutenusl, 6eKMOPHbIU MEM OO

B crathe aHANMM3UPYIOTCS MPOOJIEMbI M€OMETPUYCCKON MOATOTOBKU YUHTENICH
MaTeMaTHKH B II€Aarorndeckux By3ax. Cpeou OCHOBHBIX MpoOJIeM OTMedaeTcs
OTCYTCTBHE y OyAylIMX yuuTelied yMEHHMS B BbIOOpE MeEToJa PELICHUS
reoMeTpuyeckux 3aaad. lloaTBepakaaeT 3TO W aHaNM3 PE3yiIbTaTOB KOJUIOKBUYMA,
MPOBEACHHOIO Y CTYACHTOB MEPBOTO Kypca CHEUUANbHOCTU ““YUUTEeNb MaTEMaTHKU .
OnHuM W3 MyTed pelleHus AaHHOM MpoOJeMbl yKa3blBaeTcsl 00ydeHHME CTYAEHTOB
pa3IMYHBIM METOJaM Ha TMpHUMEpPE pElIeHUs OMHOHN 3amadu. OTMedYaeTcsi BaKHOCTh
Takod pabOTBl IS CHCTEMAaTH3allMd U OOOOINEHUS IOJYYCHHBIX TEOPETUYCCKUX
3HaHMHA. B KadecTBe mpuMmepa NPHUBOAATCSA [BE 3aJadd U3 Kypca IUIAHUMETPUU H
CTEPEOMETPHH, PEUICHHBIE PAa3InUHBIMU criocodamu. OTmevaercs, 4To Takas paborta
HaJ 3afadeil GopMUpyeT y OyIylnIux YUUTeNIelH MaTeMaTHKU JIOTHYECKOE MBIIIICHUE,
pacmmpsiet o011eo00pa3oBaTeNbHBIA KPYT030p.

VYaensercss ocoboe BHMMaHME BEKTOPHOMY METOAY, Kak Hauboiee
YHUBEPCAIBHOMY METONly, INPHMEHSIeMOMY Kak B pelieHud a@uHHBIX, Tak u
METPUUYECKHUX 3a/1a4.

L.K.Hasanova

RiYAZIYYAT MUSLLIMLORI HAZIRLIGINDA HONDOSO
MOSOLOLORININ MUXTOLIF USULLARLA HOLLININ
TODRISi METODIKASI

Agar sozlar: riyaziyyat miiallimi, handasi hazirlg, hall iisulu, vektor tisulu

Moagalods pedaqoji universitetlords riyaziyyat miiallimlorinin handasi hazirlig
problemlori tohlil edilir. ©sas problemlorin arasinda golocok riyaziyyat misllimlarinin
hondasa masalalarinin halli iisullarinin se¢im bacariginin olmamasidir. Bunu birinci
kursun “Riyaziyyat miiollimliyi” {izra ixtisaslasan tolobalorin birinci kollokviumun
naticalari do siibut edir. Bu problemin aradan galdirilmasi yollarindan biri talobalors bir
masalonin miixtalif Gisullarla halli yollarinin dyradilmasidir. Alinmis nazari biliklorin
sistemlosdirilmasinds vo {imumilasdirilmasinds bu miihiim shomiyyat kasb edir. Misal
olaraq stereometriya vo planimetriya kursundan gotiiriilmiis miixtalif tisullarla hall
olunmus iki masalo verilmisdir. Masalonin halli iizerinds aparilan belo is golocok
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riyaziyyat miollimlorinin montigi tofokkiirinii formalasdirir, tohsilde diinyagorisiini
genislondirir. Affin vo metrik masalalorin hallindo daha universal tisul hesab olunan
vektor tisuluna xiisusi diqgot yetirilir.

L.K.Gasanova

METHODS OF TEACHING IN PREPARING MATHEMATICS TEACHERS
FOR SOLVING GEOMETRIC PROBLEMS IN VARIOUS WAY'S

Keywords: mathematics teacher, geometric training, methods of solution,
vector method

The article analyzes the problems of geometric training for math teachers in
pedagogical universities. Among the main problems, the lack of future teachers' skills
in choosing a method for solving geometric problems is noted. One of the ways to help
those students is to teach them to solve one geometric problem by using different
methods. To systematize and generalize the theoretical knowledge gained by students it
is important to teach them different methods of solving geometric problems. As an
example, two problems from the course of planimetry and stereometry, solved in
various ways, are given. It is noted that this kind of task forms logical thinking and
broadens the general educational horizons of future mathematics teachers. Particular
attention is paid to the vector method since it is the most universal method used both in
solving affine and metric problems.

BBenenue

Cpenn Bcex MaTeMaTUYECKUX JUCLUMIUIMH B TOATOTOBKE YUUTENs
MaTeMaTUKU TEOMETPHUsS 3aHMMaeT O0CO00€ MECTO. JTO CBS3aHO C PAJIOM
MPUYMH, U3 KOTOPBIX CaMO€ TJIABHOE 9TO TO, YTO T'€OMETPUSl CIOCOOCTBYET
Pa3BUTHIO TPOCTPAHCTBEHHOTO BOOOPAXKEHHS, WHTYUIIUM U aOCTPaKTHOTO
MBIIIJICHUS]  CTYAIGHTOB, TaK HEOOXOAMMBIX WM B HX  Oyaymei
poeCCUOHAIBHON e TEHHOCTH.

Kak  u3BeCTHO  KayecTBO  MOJTOTOBKM  KBaHW(UIIMPOBAHHBIX
MEJarOTHYECKUX KaJpPOB HAMPSMYIO 3aBHUCHT OT YpPOBHS WX JIOBY30BCKOM
noAroToBieHHocTd. K coxalleHWto, B TOCJHEIHME TOAbl HaMETUJIach
yCTOMUMBAsT TEHJCHIMA CHIDKCHHS YPOBHS TE€OMETPHUYECKON TMOATOTOBKHU
BBIMYCKHUKOB  IIKOJ, BHIOPABIIMX  MEAArOTUYECKYH  CIENHUATbHOCTb.
[IpenomaBaTeny negarornyeckKMx By30B OTMEYAKOT, YTO “‘U3 roja B TOJl pacTeT
YHCIIO BBIMTYCKHUKOB CPEAHMX OOIIE00pa30BaTENbHBIX IIKOJ, HMEIOIINX
HEJIOCTATOYHBIN [IJI1 YCIIEIIHOTO MPOJOJDKEHUS] OOy4YeHHs B BY3€ YPOBEHbB
MIOATOTOBKM 10 reoMeTpun™ [1]. A Benp oTamune Kypca reOMETPUH OT APYTHX
JTUCITUTIINH, U3Y9aeMbIX CTYJIEHTaMU B MEPBBIN TOJl 00YYEHHUSI COCTOUT B TOM,
YTO OH HMEET CaMyl0 HEMOCPEICTBEHHYIO CBSi3b C COOTBETCTBYIOLIUM
IIKOJIBHBIM KYPCOM.
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B uem kpoercs npuunHa CHUKEHUS T€OMETPUUECKUX 3HAHUN?

31ech MHEHMSI YYEHBIX-METOIUCTOB pacxonaarca. OnHu OOBHUHSAIOT
BonoHckylo cucreMy, ¢ BBEACHHEM KOTOpPOWM OBUT CHM)KEH O00BEM 4acoB Ha
reometpuio [2; 3]. Jlpyrue BUAAT MPUYMHY B TECTOBOM CHCTEME MPOBEIACHHUS
BBIITYCKHBIX M BCTYIHTEJIbHBIX 3K3aMEHOB, B XOJE IOJATOTOBKM K KOTOPBIM
MIPOUCXOIUT HEN30EKHBIA HAKJIOH B CTOPOHY TEXHHUKHU PEIICHHS CTAaHAAPTHBIX
3a1a4 B yuiep0d TeMm pasaenaM MaTeMaTHKH, KOTOpble Mallo MpEeICTaBICHBI B
9K3aMEHAI[MOHHBIX TecTaxX. A 3TO B OCHOBHOM 3aja4d 1o reomeTpuu [4]. B
pe3yabTaTe 3TOrO BBIITYCKHBIE HK3aMEHbI IOCIEIHUX JIET MOKAa3bIBAIOT, YTO
3a/1a4y Ha MPUMEHEHHUE MPOU3BOJIHON WM JIOTapU(PMOB YHAILTUECS PEIIAOT
Jy4lIe, 4YeM MPOCTYI0 HATJIAIHYIO 33/1a4y 10 TEOMETPHUH.

Crnabast JTOBY30BCKasi IOATOTOBKA CTYICHTOB, OTCYTCTBHE Y HHX
CEPbE3HOI0 OIbITa B PELIICHUH TE€OMETPUYECKUX 3a/lad CTaBUT Mepex
rearoraMy By30B ONPEIENICHHBIE 3a/1au, PEIICHUE KOTOPHIX HAIpaBJICHO Ha
TO, YTOOBI MOJHATH TEOMETPHUUECKYIO MOJArOTOBIEHHOCTh OYAYIIMX y4dUTeNen
MaTeMaTUKHU Ha JOJKHBIA YPOBEHbD.

OOyyeHne pEIIeHHUI0O TeOMETPUUYECKUX 3a7ad SBISETCS OOHOW U3
BOKHEUIIIMX COCTABHBIX 4YacTel METOJAMYECKOM TMOJArOTOBKH  Oymayliux
yuurtened MareMatuku. K coxalleHHio, CYIIECTBYIOIIAs CHCTEMa BBICILETO
oOpa3oBaHMsl HE 00eCreurnBaeT B TOJHOH Mepe CTYACHTOB MEIarorHYecKuX
BY30B METOJAMKOM OOyuYeHHUs YYallUXCsl Pa3IMYHBIM METOJaM pelIeHus
F€OMETPUYECKHUX 3a/1ay, BCJICACTBUE YEro, OOJBIIMHCTBO MOJIOABIX yUUTEJCH
MaTEeMaTHKUd OTMEUaloT, YTO Y HUX OTCYTCTBYIOT YMEHHsS B BBIOOpE MeTona
pereHusi. OOBIYHO Pa3IMYHBIE METOJIBI JEMOHCTPUPYIOTCS UMHU Ha Pa3TUIHBIX
3a/layax, KOTOpbIe MOAOMpPAIOTCS CHeNMaTbHO, KaK UMElone Hauboee
¢ exTuBHBIC pelIeHUus JaHHBIM MeTOAOM. YacTo Ha ypoKax YUYUTENs
MPOBOJAT WJUIFOCTPALIMIO YK€ TOTOBBIX pemieHuid. OgHaKko Torga B CO3HAHUU
y4aIuxcs JaHHBIA METOJ| aCCOIMUPYETCS C KOHKPETHBIM THUMoOM 3anad. Ho,
€Clli UCTIpOoOOBaTh pa3HbIE METOJBI HAa OJHOM 3ajade, TO MX OTIMYUTEIbHbBIE
YepThl, CUJIbHBIE U Clladble CTOPOHBI BBHICTYNAT Haubosee otuernubo. [l.Iloiis
nucan mo 3ToMy nosoxdy: ~Jlydiie peumnTh 3aady HECKOJbKUMHU METOJaMH,
4eM HECKOJIbKO 3a7ad - OJHIM“ [5].

[Touck pa3nMyYHBIX CIIOCOOOB pElIeHUs 3aauu — OAWH U3 d(PPEKTUBHBIX
MyTel peanu3aluu AUIaKTHIECKUX TPUHITUIIOB CO3HATEIILHOCTH M aKTUBHOCTH
ycBOeHHUs yueOHOro Marepuaina. KpuTudeckas olleHKa 3THX CIIOCOOOB C LENbIO
BBIZICJICHHUSI M3 HUX HamOoJee palMoOHaIbHOTO — BAKHBIM (DaKTOp pa3BUTHS
Maremartuueckoro wmbinuieHus. [lo A.M.MocroBoit [6] “ogHuM u3 mnytei
AKTUBU3AIMHA TTO3HABATEIHPHOW JEATEILHOCTH YYAIIMXCS SBISIETCS OOydeHHE
Pa3IUYHBIM CIIOCO0aM peIlIeHUs] TeOMETPUYeCKHX 3aaad”’. BaxkHo W TO, 4TO
NpUAsS Pa3HBIMU TYTAMH K OJHOMY M TOMY € PE3yJbTaTy y YdJaIluxcs
MIPUBUBAETCS] YBEPEHHOCTh B MPABUIILHOCTH PEILLICHHUS.
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He.]'l]: CTaTbM:. HCCICOOBATH BO3MOXHOCTH HpI/IMeHeHI/IH pa3JII/I‘-IHBIX
METOZOB K PEIICHHIO OJHOM IeOMETPUYECKON 3amauu Kak 3((HEKTHBHOTO
crocoba COBEPIIEHCTBOBAHUS Ipoliecca OOYyYeHUsS TEOMETPUH, a, TaKKe,
COCTaBHOM YaCTH METOAMYCCKON MOATOTOBKH OYAYIIUX YUUTEICH MaTEMAaTHKH.

Metoabl mucciaenoBaHusi. B kadecTBe METOJOB  HCCIENOBaHUS
BBICTYNIJIM: O0OOIICHHE W aHaJM3 IEeJarorn4eckoro OIbITa, OMMCAHHOTO B
[ICUXOJIOrO-MIEAaroruYeckoil W METOJMYECKON  JIMTeparype;  OIbBITHO-
JKCIIEpUMEHTaNbHAsT paboTa; crarucTudeckas o0paboTKa KOJMYECTBEHHBIX
JaHHBIX 00 YPOBHSX C(HOPMUPOBAHHOCTH Y CTYACHTOB YMEHHsS paboTaTh C
pa3IMYHBIMM METOJAMHM pEUIEHUs] TeoMeTpuyeckod 3azauu. OmnbITHO -
SKCIIEpUMEHTaIbHas MpoBepka mpoBoawiaack B 2019 yuebHOM romy B Havale
IIepBOro cemMecrpa no npeamery “T'eomerpusa™ y CTyA€HTOB HampaBiIeHUS
“Yuurenp matematuku” bakunckoro ['ocygapcrBeHHoro YHusepcurera. B Heit
MIPUHUMAJIU ydacThe 25 4elloBeK.

OcHoBHast YaCThb.

K OCHOBHBIM MeTOIaM, NPUMEHSAEMBIM K DPELIEHUI0 TI'€OMETPUUYECKUX
3aa4  OTHOCATCA AHAJIUTUYECKHH, TPUTOHOMETPUYECKUHM, T€OMETPHYECKU,
KOOPJAWHATHBIN U BEKTOPHBIA METOJIBI.

AHaJIUTHUYECKUH METOJ OCHOBBIBA€TCS Ha HCIIOJIb30BAHUU 3JIEMEHTOB
anreOpbl M MaTeMaTHYecKoro asHaiusza. lIpm 3ToM MeTozie pemieHus 3agad
OoJIbIIIO€ BHUMAHHE YIENSAETCS aHaJIN3y YCIOBHS 33/a4l M aHAIM3Y PEUICHUS
3a1a4d. TpUrOHOMETPUYECKHII METOJ OCHOBBIBAETCA HA HCIOJIb30BAHUU
M3BECTHBIX TPUTOHOMETPUUYECKUX YTBEpKIeHHM U dopmyi. ['eomerpuueckuit
METOJ MOJIpa3yMeBaeT UCIOJb30BaHUE MPeoOpa3oBaHUN IIOCKOCTH U
MIPOCTPAHCTBA (MapaJUIeNIbHBIN NepeHoc, cuMMeTpus U T.11.). CyIIHOCTh MeTOo/1a
KOOPJAMHAT COCTOUT B TOM, YTO IOCPEICTBOM KOOPAMHAT TOYEK U3y4acMble
reoMeTpuyeckrue GUrypsbl 3a4a0TCsl ¢ TOMOIIbIO YPAaBHEHUH, HEPABEHCTB U UX
cucreM. Takas anropuTMu3anus 0o0Jerdaer peleHrue MHOIUX TeOMETPHUYECKUX
3aJ1a4, TaKMX, KaK 3aJa4d Ha BBIUMCIIEHHE PAcCTOSHUM, ONpeaeseHre QUrypbl
0 €€ YpaBHEHUIO, Ha COCTaBJIE€HHE YypaBHEHUs (QUIYppl 1O €€
XapakTepucTuyeckomy cBouctBy. Ho, Bmecte ¢ TeM, npuUMEHEHHe
KOOPJAMHATHOIO METOJA CBSI3aHO C PSAOM TPYAHOCTEH. DTO — MPEXIE BCErO
IPOMO3JIKOCTh PEIIEHUM, B X0J1€ KOTOPBIX 3a4acTYIO TEPSIETCS T€OMETPHUUECKOE
colepkaHue 3amaud. Kpome TOro, mo MHEHHIO MHOIMX METOAMCTOB,
KOOpJIMHATHBI METOJI HETaTUBHO CKa3bIBA€TCS HA TBOPYECKHX CIIOCOOHOCTSIX
y4Jaluxcs, He pa3BUBACT UHTYHIIMIO.

B sTrom mutane BekTOpHBIN MeTon Oojiee 2(HEKTUBEH W YHHUBEPCAJICH.
OH mpuMeHUM K peleHuio U ap@UHHBIX U MeTpUUecKuX 3ajad. BekTopHble
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pelieHrs MHOTHX 33Jay HE 3aBUCAT OT TOIO, SBJISIETCS paccMaTpuBaeMas
(durypa miIoCKou WM MPOCTPaHCTBEHHOM [7].

BekTopHbIli METOJ OCHOBaH Ha KMCIOJIB30BAHMM amIlapata BEKTOPHOU
anreOpbl, YTO MOJpa3yMeBaeT NPHUMEHEHHE KPUTEPHEB KOJUIMHEAPHOCTH H
KOMIUIAHAPHOCTH BEKTOPOB, ONEpPALUi CIOXKEHMSI, BBIYUTAHUS U YMHOKEHUS
BEKTOpAa Ha YMCJIO, a TAKXKE CKAJSIPHOTO U BEKTOPHOI'O Mpou3BeAeHui. UToObI
pEeIIUTh TEOMETPHUYECKYI0 3a7ady BEKTOPHBIM METOAOM  HEOOXOAMMO
[IEPBOHAYAIBHO YCJIOBUS 3a7jaud U TpeOyeMblil pe3ysbTaT olucaTh Ha SI3bIKE
BEKTOpHOW anreOpbl. 3areM BEKTOPHBIE COOTHOIICHHS, COOTBETCTBYIOIIHE
JAHHBIM 33J1a4M IPUBOAATCSA K BEKTOPHBIM COOTHOLICHHSIM, COOTBETCTBYIOIUM
TpeOOBaHUAM 3a1a4H.

Hcnonb3oBanue anmnapara BEKTOPHOH anredpbl obecrieunBaeT 00JIbIIYIO
OOIIHOCTH BEKTOpHOTO MeToa. OH HAXOJUT IUPOKOE MPHUMEHEHHE BO MHOTHX
NPUKIAJAHBIX Haykax, B IIepByl0 odepenb, B ¢usuke. B bakunckom
l'ocynapctBeHHOM  YHHBepcuTeTe, Kak H B JIPyIMX KIACCHYECKHUX
YHUBEPCUTETaX, MHOTME pa3leibl BbICIIEW MaTeMAaTUKM CTPOSTCS Ha
BEKTOPHOW OCHOBE: JIMHEIHas anreOpa, (GyHKIMOHAIBHBIN aHAIN3, JIMHEHHOE
IIPOrpaMMHUPOBAHHUE, TEOPETUYECKAsh MEXAHUKA, TEOpUsS OTHOCHUTEIBHOCTH.
UroObl  BBIMYCKHUK  0011€00pa30oBaTeNIbHOM  IMIKOJABI  MOT  HM3y4darh
BBIILICTIEPEUNCIIEHHbIE BY30BCKUE KYPChl MaTEeMaTHKHU, BaXXKHO c(hOPMUPOBATH y
HEro HaBbIKM pabOTHI C BEKTOpPAMHU U YMEHHUS UX NpuMeHeHus. OTMETUM, 4TO
CTYICHTBl CIELMAIBHOCTH “YUMTENb MAaTEMaTUKH B TPETbEM CEMECTPE
M3Y4al0T OCHOBBI HEEBKIIUJIOBOW F€OMETPHUH, B OCHOBE KOTOPOM TaKXKE JICKUT
MIOHATHE BEKTOpa M Olepalnys OTKJIAIbIBaHWs BEKTOpa OT TOYKU. Takum
o0pa3oM, METOJMKAa HU3yYeHHUs BEKTOPOB, a TaKXK€ €€ COBEPIIECHCTBOBAHHE
ABJIAIOTCS. TPUOPUTETHBIMU HAIPABJICHUSMU B JI€JI€ IIOBBIIICHHUS KadyecTBa
reOMETPUUYECKOT0 00pa30BaHMs B IEJarOTMUECKUX By3axX.

Jns  toro, uToObl  BBIIBUTH KAaKUMH  METOAAMH  pEIIEHUs
reOMETPUUYECKUX 3aJlad BJaJEl0T CTYAEHThl MEPBOrO0 Kypca CIENHaIbHOCTU
“Yuutenb MaTeMaTHKM , a TakXke IpOBEpUTh OOMMI ypoBeHb UX
reOMETPUYECKUX 3HAHWM, Mbl TpOBEJM B Hayaje IEpPBOTO CeMecTpa
KOJUJIOKBUYM. /[l JOuarHOCTMKKM OBUIM COCTaBJIEHBI 3a/aud  Ha TEMBI,
COOTBETCTByIOIIME TMporpamme Kypca ‘“Teomerpus-1”7 u Bxomsmmue B
LIKOJIBHBIN KypC MAaTEMaTUKH:

1) paccTosiHUE MEKIY IBYMS TOUKAMH,

2) jeneHHe OTpe3Ka MOIojaM;

3) ckamspHOE MPOU3BEJCHUE U €r0 CBOMCTBA.
Pe3ynbpTaThl KOJUIOKBUYMa MPUBEACHBI B TaOMIIe HIDKE (KaXK10€ 3a/1aHue
OIICHUBAETCSA 10 2-0aJUTHHOM IITKAJIEC)
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Homep 3amaua KonnuectBo yuamuxcs,
MOJIYYMBIIUX YKA3aHHBIE OaJLTbI
(B IpOLIEHTAX K YUCITY CTYJICHTOB)
0 1 2

Nel Haiitu nuentp u 64% 16% 20%
paznyc OKpY>KHOCTH,
MPOXOJAIIeH uepes
TOUKy (2; -1) u
Kacaroleics ooenx
0CEl KOOpAUHAT

No2 Jloxa3atb, 4TO 0% 20% 80%
TPEYTOJIBHUK C
BepmHamu A (0;0),
B@3;1)uC(1;7)
MPSIMOYTOJIBHBIN
Ne3 Jlokasartb, 4TO 68% 32% 0%
CKaJIspHOE
MIPOU3BE/ICHUE IBYX
BEKTOPOB HE
WU3MEHHUTCS, €CITU K
OJIHOMY TTpUOaBUTH
BEKTOD,
NEePIEeHIUKYISIPHBINA
Apyromy
COMHOXKHTEITI0

Ne4 Haiitu Bepmmab! 0% 16% 84%
TPEeYTroJbHHUKA, 3HAS
CEPEIUHBI €ro
ctopou: P (3; -2), O
(1:6),R (-4; 2)

Ne5 Ha Guccektpucax 44% 20% 36%
KOOPJMHATHBIX yTJIOB
HalTH TOYKHU,
paccTosiHuEe KOTOPBIX
ot Touku M (-2; 0)
pasHO 10

[TonoxurensHbIN pe3ynbTaT (He MeHee oxHoro Oamna) mist 3agad N 2 u N
4 noka3pIBaeT, YTO CTYACHTHI XOPOIIO BIAACIOT KOOPAMHATHBIM METOIOM
pemICHUA TCOMETPUUCCKUX 3aaad, XOTA 3aJada N 2 mosBossger OPUMCHCHUC U
BEKTOPHOTO MeToja. Huskuii mporieHT BhIMOMHEHUS 3aaauu N3 oObscHsaeTcs
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OTCYTCTBHUEM Yy CTYICHTOB YMEHHS IOJIb30BAThCA BEKTOPHBIM METOJ0M. bbuin
JOMyIIeHbl OMMOKU 1 TipHu pereHuu 3a1a4d N 1 u NS, uro roBoput o Tom, 4To
CTYJIEHTBI HE MOTYT pabOTaTh C TEKCTOM I'€OMETPUYECKUX 3aJlay U U3BJIEKAThH
W3 Hee HYXKHYH uHpopManum. Pe3ynbrarel KOJUIOKBHyMa IOKa3aiu
HEJOCTATOYHOCTh U (hparMEeHTapHOCTh 3HAHUU CTYACHTOB, MOJYyYEHHBIX UMU
[0 TEOMETPUHU B IIKOJE, a TakKKe OTCYTCTBHE HABBIKOB pEIICHUS
FEOMETPUUYECKUX 3aJay. DTO OIpPEACIMIO OCHOBHBIC HAINpPABICHUS HalIeH
nanbHEHIeH paboThl CO CTYACHTaAMHU: BO-TIEPBBIX, BOCIIOJHUTH HMEIOITUICS
po0eT MIKOJBHBIX 3HAHWH; BO-BTOPBIX, 00CCIICYUTh KAUECTBEHHOE YCBOCHUE
HOBOTO TEOPETHYECKOr0 MaTepuajia; B TPEThUX, CHOPMHPOBATH Yy CTYICHTOB
YMEHUSI TPUMEHSATh METO/bl PEIICHUsS reoMeTpuueckux 3aaad. Kak cpeacTtso
peaiv3aliy BBIICYKA3aHHBIX MOJIOKEHUH PEKOMEHAYETCsl Ha CEeMHUHApCKHX
3aHATUSAX TIOCMOTPETh AJIBTEPHATHUBHBIC CIOCOOBI PEIIEHUS OAHOM U TO K€
3aJla4d, 4YTO TO3BOJUT CTylIeHTaM Oosiee TioyOOKO pa3oOpaThCcsi B
TEOPETHYECKOM  MaTepuayie, yUTH  OT  IIa0JOHHOCTH,  HAYYUTHCSA
palMoOHAIBHOCTH.

B kadecTBe HarISIIHOTO MaTepHaja MOXHO Ha MPUMEpPE PEIICHUs JBYX
CIENyIIIMX  33Jad M3  Kypca  IUIAHUMETPHUHM U CTEPEOMETPUU
MPOJIEMOHCTPUPOBATH CTYACHTAM IPUMEHEHUE PA3TUYHBIX METOJIOB PEIICHUS

3anava 1. luaronanu pom6Oa, qymHou B 30 1 16 eIuHULL, TPUHATHI 32 OCH
KOOpAUHAT. BBIUUCINTE paccTOSTHUE MEXKY MMapauieIbHBIMUA CTOPOHAMHU 3TOTO
pomoba.

Pewenue (c nomowwro pasencmaa niowaoet).

[TpuHsB quaroHanu pomM0a 3a OCH KOOPMHAT MBI MIOJTYYHM, YTO BEPITHHBI
pomba Haxoxsres B Toukax A (0,8), B (15, 0), € (0, -8), D (-15, 0). Beraucium
wionaas Tpeyroipanka AOB ¢ Bepimnamu B Toukax A (0,8), B (15,0),

0 (0,0), mosb3ysCh OMpeeUTEIeM TPETHEro MOPSIKA

) 0 8 1
S= Z{15 0 1|= 60. 1)
0 0 1
C npyroii cTOpoHbI
S= ~ah, )

IJle OCHOBaHKe TpeyronbHuka a = AB =152 + 82 =+/289 =17,

CpasuuBas (1) u (2) momrygaem: 60 = % 17 h.
CrnenoBatenbHO, BBICOTA TpeyroiabHuka AOB: h = %70 .

Torna paccrosinue Mexay AByMsl MapajlIeIbHBIMU CTOPOHAMHU poMOa paBHO
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2h=22=142
17 17

Ortser: 14 Z )
17

Pewenue (c nomowwto popmynvl I'epona).
Haiinem mmuubel ctopoH tpeyronsHuka AOB: a =AB = 17, b =0A= 8§;
c = 0B =15.
Hcnonszyem dpopmyny ['epona
N CICRDICEDICRDY

a

_ 8417415 _

I'/1€ IOJyTIEPUMETP 2 20.
Torna,
n = 2,/20(20-17)(20—8)(20—15) _ 120
B 17 ETA
CnenoBaTeibHO
240 2
2h=—=14—.
17 17

OTBeT: pacCTossHue MCXKAY ABYM: IMAPAJUICIIBHBIMU CTOpPOHAMU p0M6a PaBHO
2

14 —.
17

Pewenue (memoo koopounam).

B BeneHHO# cucTeMe KOOpAHHAT BepIunHbl pomba umetot koopaunatsl A (0,8),
B (15, 0), C (0, -8), D (-15, 0). ITonmb3ysick ypaBHEHHUEM MPSIMOM, MPOXOISIICH
4yepes ABE TOUYKH, ITOIYyYUM ypaBHEHUE npsimoit AB

x—15 _ y-0
0-15 8-

wm 8x+ 15y—-120=0.

o

Brruncnum paccrossHHe OT Ha4ajla KOOpAWHAT 110 npssmoni AB

_ |8x0+15x0—-120| _ 120

V82+152 Y
Torma paccTosiHuE MEX Y TapalIeIbHBIME CTOPOHAMH
120 2
2d=2 X —=14—,
17 17

Pewenue (mpueconomempuueckuii memoo):
ITycte Touka K — ocCHOBaHHME NEPHEHIUKYIApPA, OMYIIEHHOrO M3 Hayajia
KoopauHat Ha ctopony AB. O6o3naunm yron OAB depes a.

U3 tpeyrosnbauka AKO 1o TeopemMe CHHYCOB MMEEM
sin90° _ sina
= : 3)
0OA OK
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N3 npsimoyrosibHOro TpeyroiibHuka AOB  nmeeM

. 0B _ 15
sina = —=—.
AB 17
[loncraBuB 3TO 3HaUEHUE B ypaBHEHUE (3), HOIyUUM
15 _ 120
OK =8x—= = —.
17 17

Torna PaCCTOAHNEC MEXKAY ABYMS MapalyICJIbHBIMHA CTOPOHAMH PaBHO

20k =22=-14%
1 17

=
Pewenue (6exmopnuiii memoo).

O6o3naunM uepe3 K ocHOBaHWE NEpHEHIMKYISPA, OMYIICHHOTO M3 Haydaia
KoopauHat Ha npsimyio AB. Torna Bekropsl AB = {15, —8} u OK ={x, y} Oyayr
neprneHauKyIspHbl.  ClieZIoBaTeNIbHO, WX CKAISPHOE MPOM3BEACHUE JIOJHKHO

paBHsTbC  Hymo: AB - OK = 0. [lomb3ysich BbIP@KEHHEM CKAISAPHOTO
MPOM3BEICHUS B KOOPAWHATAX, HMEEM

15x — 8y = 0. 4
Bexropst OK = {x,y} u AK = {x,y — 8} Taxxke NepHEHIMKYIAPHEL, H HX
CKaJISIPHOE MPOU3BEACHUE PABHO HYIIIO: OK-AK = 0. CrnenoBaTenbHO,

x? +y? -8y =0. (5)

Pemrast coBmecTHO ypaBuenus (4) u (5), noxyunm y; =0, y, = 8;(;;5.

960
Tormax =—.
289

120
CrnenoBarenbho, OK = /x? + y? = TR

Torma pacCTosAHNEC MCKAY ABYM: IapaJlJICJIbHBIMHU CTOPOHAMU p0M6a paBHO
240

2.0k =22=142

17 17
3amava 2. B mpsMOyronbHO#M JeKapTOBOi CHCTEMe KOOPIWHAT 3aJaHbl TOYKH
M; (5,0,1) u M, (4, 1, —2). Ilpu KaKkux 3HaYEHUSIX X U Y Touka M5 (x,y, 4)
NPUHAIIIEKUT TIpsimond M, M, ?

Pewenue (6exmopnuiii memoo).
Touku M;, M, , M3 npuHaainexaT OJHOW MPAMONM TOTrAa M TOJBKO TOT/A,

Korjga BeKTopel M{M, u M;M3; KOJUIMHEApHBI, a, CJIEIOBATEIbHO, BEKTOPHOE
MPOM3BEICHNE JTHUX BEKTOPOB pPaBHO Hymo. Takum oOpa3om, ycioBue

[Mle ,M1M3J = 0 sBmsiercs HEOOXOIUMBIM H JIOCTATOYHBIM YCIOBHEM
KOJUJTMHEAPHOCTH JAaHHBIX BEKTOPOB.

Berunciim koopaunatel BektopoB M{M, u M{M; :
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MM, ={-1,1,-3} u M;M3 ={x—5,y,3},
a UX BEKTOPHOE IPOU3BEICHUE

Tk
lM1M2 yM1M3 ]: -1 1 -3|=0
x—=5 y 3

Orctona, (3 + 3y)T + (18 — 3X)] + (5 — X — Y)k = 6.
CpasuuBas K03(p(QULIUEHTHI IPH BEKTOPAX L , J, k B nesoit n MPaBoOM YacTIX
ITOCJIICOHET O BBIpa)KeHI/ISI, HMECM

3+3y=0

18—3x=0

5—-x—-y=0

Pemmas coBMecTHO cucTeMy ypaBHEHUH, ony4aem x =6,y = — 1.
OtBer: x =6,y = — 1.

Pewenue ( koopounamuwiti memoo ).
To, uto Touka M3 NpUHAMICKUT mpsiMoil My M, o3Ha4aeT, 4To OHA JEIUT
otpe3ok [ M; M, ] B HEKOTOPOM OTHOIIIEHHH 0., TO €CTh

Mg M| _
W = o. HCHOHLSyeM (I)OpMyHBI JACJICHHA OTPC3Ka B JAHHOM
3 M2
OTHOIIICHUN
_ X1+ axp _ yr1+ay; _ Z1tazy
T T o1+a ' YT 1+a
1+a (—=2)

BocnonwyeMc;{ TPETbUM COOTHOLICHUEM 4= . OTCIO,Z[a NMCEEM

1+ a
1
4+ 40 =1 - 2a. CreqoBaTeiabHO O = - 3

Torna
5 +4(-3)
= ——F— . CaegoBareapHOo X = 6.
1+(-3)
2
0 _1
y= 7 £ , cienoBateqpbHo Yy = —1.

OtBet: x =6,y =—1.

IIpu pemieHnn 3TOM 3a1a4M U3 Kypca CTEPEOMETPUN NPHUMEHSUINCH /1B
METOJIa — BEKTOPHbIM M KoopauHaTHBIA. Kak BHIuUM pelleHue BEKTOPHBIM
METOZOM, OCHOBAHHOE€ Ha IIPUMEHEHMHM BEKTOPHOI'O TPOU3BEACHUS JIBYX
KOJIJIMHEAPHBIX BEKTOPOB, O0JIee U3SAIIHO U PAllMOHAIBHO.

48



METOJUKA OBVYEHHA B ITOATOTOBKE YYUTEJIEH MATEMATHUKH ITPH ...

3akiao4eHue

B crarbe ObuIM paccMOTpPEHBI pa3iIMYHBIE METObl PEUICHU Ha MpuMepe
JIByX TIEOMETPUYECKUX 3ajady, B3ATbIX M3 KypcoB “I'eomerpus-1“ mu
“I'eoMeTpusi-2, KOTOphIE MPOXOJAT CTYACHTHI IEPBOTO Kypca IO
cnenuanbHocTH “Yuurens marematuku”. K pemieHuto 3tux 3agad  ObuiM
MIPUMEHEHBI pa3inyHble MeToAbl. KpoMme mpHBeneHHbIX pelieHnii MOKHO ObLIO
OTBICKAaTh MW Jpyrue, 0Ooyee CIOXKHblE (C IOMOUIbIO JOINOJHUTEIbHBIX
noctpoeHui, TeopeM YeBbl m MeHemas u T. m). Ho mpuBeicHHBIC BbIIIE
METOABI CIOCOOCTBYIOT ~CHSTHIO IICHXOJOTHUECKHX OapbhepoB, KOTOpHIE
WCIBITBIBAIOT CTYAEHTHl NEpel IMOUCKOM pEUIeHUsI I'€OMETPUYECKUX 3a]1ad.
UroObl HaiiTu Hawmboyiee pAIMOHANBHBIA METOJ| PEIICHUs 3a7add, HYXKHO
XOpOIIO 3HATh BCE METObI, 00JIaaTh XOPOIIUMU TEOPETHUECKUMHU 3HAHUSIMH,
U, TOI/Ia JIETKO OyJeT OpUEHTUPOBaThCs B BblOOpe pemeHus. Takum oOpazom,
IpU pEIIeHUU 3a7ad Pa3sHbIMU CHOCOOAMU HAKAIUIMBACTCS IMOJIE3HBIH OIIBIT,
CUCTEMATHU3UPYIOTCSl TOJIYYEHHbIE TEOPETUYECKUE 3HAHUSA, PpacUIUpseTcs
o011ieo0pa3oBaTenbHbId KPYro3op, GOpMUPYETCsl TIOTUYECKOE MBILIUICHHUE, TaK
Heo0XoauMoOe 1Sl OyIyIIUX yIuTeNneil MaTeMaTHKH.
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SYNTHESIS AND PROPERTIES OF SOME CYCLIC THIOUREAS

Keywords: Aliphatic; aromatic; cyclic thiocarbamides; methylamine;
trimerized

Joint three-component condensation of thiocarbamide, methylamine and
various aldehydes compositions was carried out in the presence of isopropyl alcohol
and as a result 1-methylamino-2,6-dialkyl(diaryl)hexahydro-1,3,5-triazin-4-thiones (I-
V1) and 2,6-(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones (VI1I-XI1I1) have been
synthesized.

The method of synthesis of a number of cyclic thiocarbamides has been
worked out. The synthesized compounds are crystalline substances.

Structures of synthesized compositions IR and 'H, *C, NMR are confirmed by
spectrographic method. Purification is checked by thin layer chromatography and
element analysis method.

G.M.Maharramova
BOZi TSIKLIK TIOKARBAMIDLORIN SINTEZi VO XASSOLORI

Acar sozlar: Alifatik, aromatik, tsiklik tiokarbamidlar, metilamin, trimerlogmo

Miixtolif aldehidlorin, tiokarbamidin vo metilamin birlogmolorinin birgs
tickomponentli kondenslosmosi izopropil spirti istirakinda aparilmig vo noticads 1-
metilamino-2,6-dialkil(diaril)heksahidro-1,3,5-triazinlor-4-tionlar  (I-VI) vo 2,6-(2-
hidroksifenil)heksahidro-1,3,5-triazin-4-tionlar (VV11-XIII) sintez edilmisdir.

Bozi tsiklik tiokarbamidlorin sintez tisullari islonib hazirlanmigdir. Sintez
olunan birlogsmalor kristal maddalardir.

Sintez edilmis birlosmalorin quruluslar: IQ va 1H, 13C NMR spektroskopiya
tsulu ilo tosdiq edilmisdir. Tomizliyi iso nazik tobageli xromotografiya vo element
analizi iisulu ilo yoxlanilmigdir.
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SYNTHESIS AND PROPERTIES OF SOME CYCLIC THIOUREAS

I'"M.Mazeppamosa
CHUHTE3 U CBOMCTBA IMKJIMYECKUX THOKAPBAMMIOB

Knrwoueevie  cnosa:  Amugpamuyeckuti;,  apomamuulii,  YUKIUYECKUe
MUOKapoamuobl, Memuiamur, mpumepu308anHblll

CoBMecTHas TPEXKOMITOHEHTHAs! KOHJICHCALUs] THOKapOaMuaa, METUIaMUHa 1
Pa3IMYHBIX aJIbJICTUIHBIX KOMIO3UINI IPOBOAMIACH B IPUCYTCTBHH U30MPOITHIIOBOTO
CIHpPTa W B pe3yibTare |-MeTWIAMHHO-2,6-muankun (nuapui) rekcaruapo-1,3,5-
tpuasuH-4-tuonsl (I-VI) m 2,6- (2-ruapokcudenumn) rekcaruapo-1,3,5-tpuasun-4-
troHs! (VII-XIII) ObTH CHHTE3UPOBAHEL.

Pazpaboran c1roco0 CHHTE3a IIUKJTHYECKAX THOKapOaMHIOB.
CuHTE3UpOBaHHBIE COCMHEHHS MTPECTABISIOT CO00I KpUCTAITMYECKHE BEIIECTBA.

CTpyKTYpy CHHTE3HpPOBaHHBIX COCIUHEHHH, WCCICIOBAIX C MOMOLIBIO
cnektpanbHeix MerogoB MK u 'H, "C, SMP. Oumcrtka Oputa mpoBepeHa
TOHKOCJIOWHOM Xpomartorpadueit 1 METOAOM aHalTu3a JIEMEHTOB.

Introduction

Thiocarbamides have found use in organocatalysis. There are several
reports on the synthesis of thiocarbamides, which include many hazardous and
toxic procedures. For example, thiocarbamides have been synthesized by the
reaction of primary and secondary amines with phosgene and thiocyanates,
which are hazardous protocols. There are safer, non toxic and user-friendly
procedures to synthesize thiocarbamides [1].

As one of important thiocarbamide derivatives is benzoyl thiocarbamide
compounds which have a wide range of biological activities including antiviral,
antibacterial [2, 3], antifungal, antitubercular, herbicidal, insecticidal and
pharmacological properties and acting as chelating agents.

Experimental
1. Synthesis of 1-methylamino-2,6-dialkyl(diaryl)hexahydro-1,3,5-triazin-4-
thiones (1-VI)

In the literature some methods of 1,3,5-triazin obtaining are known. The
most spread method is based on trimerization reaction in the presence of nitrils
as catalyst. In addition, benzoyl thiocarbamide derivatives were often used in
analytical and biological applications [4].

1,3,5-Triazins are usually obtained by heating aliphatic and aromatic
amines in high pressure. 1,3,5-triazin is synthesized from cyan acid
trimerization by catalytic influence of dehydrated chloride acid. But reaction
takes place in a lot of complicated stages. When trimerizingcyanate obtained
from interinfluence of calium-cyan with sulphateacid we get acidcyanuric acid
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or 2,4,6-trihydroxy-1,3,5-triazin. Usually as a catalyst dehydrated hydrogen
chloride, Grignard reactive, chlorosulfonic acid, natrium metal and
triphenylmethylnatrium are used. When chlorocyanagen and cyanamide
trimerized cyanuric chloride and melamine are obtained. As it is seen synthesis
of above mentioned triazins are mainly based on nitriles polymerization or by
other words on trimerization. When any distinguishing group is added to 2,4
and 6 positions of triazin molecule then it is impossible to get the desired result.

Considering all these for adding various alkyl and aryle radicals into 1,2
and 6 positions of 1,3,5-triazin system by using tri-component condensing
reaction of methylamine, thiocarbamide and various aldehydes, the synthesis
methods of 1-methylamino-2,6-dialkyl(diaryl)hexahydro-1,3,5-triazin-4-thiones
(1-V1) have been worked out:

S R

2
-2H,0

H
N
CH_NH, + H NJ\NH2 + 2RCHO ——» H,C—N >:s
N
g H
R=CHs (I), CsH; (II), CHs-CH=CH (lll), C¢Hs (IV), HO-CsHs (V)
CeH4N(CHa), (VI)

25 % solution of methylamine is used for reaction. Tri-component
condensation is carried out at 0°C. As the reaction is exothermal the
temperature rises to 40-50°C. Ice is used to prevent it. Then thiocarbamide
inside the mixture is dissolved at the room temperature and reaction is carried
out within 3-5 hours.

Reaction is controlled by thin layer chromatography. As eluent 2:3
correlation of hexan: isopropyl is taken. After the completion of reaction the
mixture is cooled. After 12 hours white crystallic compositions of precipitated
hexahydro-1,3,5-triazin-4-thiones (I-VI) filtrating are separated and after
washing in dichlore methane they are crystallized. The analysis of undesired
by-product during the reaction shows that corresponding azomethines are
obtained from the combination of thiocarbamide with aldehydes or combination
of amines with aldehydes. Their outputs and other physico-chemical constants
are given in Table 1.

3045-3485 sm™ wide absorption stripe of hexahydro-1,3,5-triazin-4-
thiones (I-V1) in IR spectrum shows presence of valent vibrations of NH group.
Two intensive stripes in 1530 and 1609 sm™ fields have connections with valent
vibrations in tiureid fragment of molecule. And 1566 and 1517 sm™ stripes
characterize (I thio-amide) valent vibrations. Valent vibrations characterizing
NH and OH groups in (V) spectrum of hexahydro-1,3,5-triazin-4-thione of 2-
hydroxyphenyl fragment in molecule are clarified in 3180-3385 sm™ stripe.
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Table 1. Output, element analysis and physico-chemical constants of cyclic

RO H
N
H,C—N >:s
=
thiocarbamides (I-V1) with general formula R
Ne R Outlet,% | Melting | R¢ Formula Element analysis, %
tem. °C Brutto Found
Estimated

C H N S
| CH; 40 155-156 |0.41 | CsH43N5S 4481 |8.16 |28.18 |21.73

44.82 |8.84 |28.57 |21.77
Il |CsH; 39 121-122 [0.52 | CyoHp1N3S 55.45 [9.92 [19.76 [14.67

55.81 |9.77 {19.53 |14.88
Il | CsHs 37 91-92 0.33 | CygH17N3S 56.94 |8.05 [19.63 |15.46

56.87 |8.06 {19.91 |15.17
IV | CgsHs 30 149-150 |0.79 | CigH17N3S 67.99 |6.19 [14.65 |11.48

67.84 |6.01 (1484 |11.31
V | CgHs-OH 35 159-160 |0.82 |C46H17N30O,S [60.69 [5.63 |13.17 |10.31

60.95 |5.40 {13.33 |10.16
VI | CsHsN(CH,), | 40 131-132 |0.67 | CyoHy7N5S 64.87 |7.58 |18.82 |8.49

65.04 |7.32 |18.97 |8.67

The signal of three protons in the strongest NMR 'H spectrum of
synthesized compositions in 0.45-1.6 m.h. methyl group (1) is clarified in the
singlet form. But the signal of three protons in CH3N fragment is observed in
the singlet form in a weaker field -2.6m.h. The only signal in two methine
groups corresponds to 3.1-3.2 m.h. The signal of non-equivalent protons in
aromatic ring is revealed in doublet form in 6.7, 7.15 and 7.5. m.h. fields.
Signal of two protons of two hydroxyl groups in (V) composition molecule is
clarified in a singlet form in a weak field -8.6 m.h.

Signal of carbon atoms in benzene ring of NMR C spectrum of
synthesized compositions is clarified in 121, 126, 129, 132 m.h. fields: Signal
of carbon atoms in methyl, methylene and methyne groups is observed in 19,
21, 39, 40 m.h.

2. Synthesis of 2,6-(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones
(VH-XII)

2,6-(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones  have been
synthesized from tri-component insoluble condensation reaction of various
aldehydes of thiocarbamide and one-amines:
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ZT

2

Iz

ARK
H.N NH + 2 R-CHO + HN-R' - S:< ‘(N-R'
R

R=H, R'=CHj; (VII), CH,=CH-CH, (VII1), (CH3)sC (1X), CsHs (X), CeHsCH,
(X1)

R=CeH,-OH, R'=H (XII),

R=CgHs, R'=H (XIII)

37% water solution of formaldehyde has been used for reaction. The
first stage at tri-component condensation is carried out at 0°C temperature
within 10-12 hours. Thiocarbamide inside the mixture dissolves at the room
temperature and amine is added drop by drop above it and reaction is carried
out within 5-6 hours. Process of the reaction is controlled by thin layer
chromatography. As eluent 2:3 correlation of hexan-isopropyl is taken. After
the reaction is completed the mixture is cooled. In 24 hours white crystallic
compositions of precipitated hexahydro-1,3,5-triazin-4-thiones (VI1I-XIII)
filtrating are separated and after washing in dichlore methane they are
crystallized in ethyl alcohol. During the reaction the analysis of undesired by-
product shows that azomethyne are obtained from the combination of
thiocarbamide with aldehydes or amines with aldehydes.

Structures of synthesized compositions (VII-XIII) IR and 'H, *C, NMR
have been confirmed by spectroscopy. Purification is checked by thin layer
chromatography and element analysis.

Synthesis of 2,6-(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones
(VH-XI) in IR spectrum shows valent vibrations of C=S group of 1215-1185
sm™ wide absorption stripe.

It should be mentioned that C=S group unlike C=0 group isn’t always
observed clearly. Vibrations of C(S)N fragment are clarified in 1340-1245sm™.
Generally valent vibrations of C(S)N fragment are observed in 1525, 1508,
1200, 1030, 919 and 625 sm™ stripes. Free valent vibrations of NH group are
observed in 3445-3465 sm™ area. Associated valent vibrations of NH relation
are clarified in 3215, 3225 sm™ area.

Obtained 2,6-(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones (VII-
XIII) don’t dissolve in dichloremethane, but heated in ethyl alcohol and acetone
they easily dissolve in dimethylsulfoxide in ordinary condition. Their outlets
and some physico-chemical constants are given in Table 2.
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Table 2. Output, element analysis and physic-chemical constants of cyclic
R

H
N

S:< N-R'
N—

thiocarbamides (X11-XVI1II) with general formula R
Ne R Outlet,%| Melting | R¢ Formula Element analysis, %
tem. °C Brutto Found
Estimated
C H N S
VIl |CH; 37 178-179 |0.42 |C4HgN3S 36.436.7832.15| 24.12
36.64 | 6.87 | 32.06 | 24.43
VIl |CH,=CHCH, (41 167 0.57 |CgH11N3S 45.69 | 6.83 | 26.87 | 20.08
45.86 | 7.01|26.75 | 20.38
IX (CH5)sC 29 176-177 10.49 |C;HsNsS 48.78 |8.45124.06 | 18.75
48.56 |8.67 | 24.28 | 18.50
X CeHs 30 155-156 |0.51 |CgHy;1N3S 55.64 {5.93|21.54 | 16.32
55.96 |5.70 | 21.76 | 16.58
Xl CeHs-CH, 35 164-165 |0.62 |CioH13N3S 57.64 | 6.58 | 20.08 | 15.61
57.97 |6.28|20.29 | 15.46
Xl |H 39 132-133 |0.66 |CysHisN3O,S | 59.93|4.76 | 13.82 | 10.79
(R=C¢H,OH) 59.80 [4.98 | 13.95 | 10.63
Xl |H (R=CgHs) |65 232 0.54 |CysHisN3S 66.62 | 5.67|15.39 | 11.81
66.91 |5.58| 15.61 | 11.90

In the weakest field CH group proton in NMR 'H spectrum of bis-(2'-
hydroxyphenyl)hexahydro-1,3,5-triazin-4-tion (XII) concerns 3.1 m.h. field.
Signal of protons in aromatic ring in doublet form is revealed in 6.8, 7.2 and 7.7
m.h. fields. Proton signal of NH fragment is revealed in 7.8 m.h. Signal of two
protons of two hydroxyl groups in the composition molecule is clarified in a
singlet form in a weak field-8.6 m.h.

NMR 'H spectrum of other compositions corresponds to (XII)
composition and differs from each other according to the position of the
substituent. For example, three protons of CH3 N fragment in a singlet form are
clarified in 2.60 m.h. field, but two protons of trebutylamine are clarified in a
singlet form in 1.25 m.h field.

Signal of carbon atoms in benzene ring of NMR *C spectrum of
synthesized compositions is clarified in 121, 126, 129, 131 m.h. fields. Signal
of carbon atoms is methane groups is observed in 39,40m.h. fields.
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Results and Discussion
Mechanism of three-component condensation is assumed as the
following. First, combination between aldehyde and amine takes place and
intermediate combination is undergone to the attack of thiocarbamide
nucleophilic and two molecules of water go out and finally 2,6-
dialkyl(diaryl)hexahydro-1,3,5-triazin-4-thiones have been obtained.

?l
HO—CH
2R'CHO + HNR ——— /N-R
HO—CllH
RI
' R'
R H o
NH, HO—CH N—CH
U Sl
NH, HO—CH e N—¢H
R R
Conclusions

As a result of three component condensation reaction of
methylamine, thiocarbamide and various aliphatic, aromatic aldehydes 1-
methylamino-2,6-dialkyl(diaryl)hexahydro-1,3,5-triazin-4-thiones and 2,6-
(2-hydroxyphenyl)hexahydro-1,3,5-triazin-4-thiones have been synthesized
and characterized. Optimal reaction condition: correlation of reagents (mol)
1.5:2:1; temperature 25°C, reaction period is 4 hours.
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CHUHTE3 HOBBIX KAPBOKCHUJIATOB METAJIVIA 1 U3YYEHHUE
B HUX 3ABUCUMOCTH COCTAB-CTPOEHUE-CBOVCTBA

Kniouesvle cnoea. npouzeoouvie OeH30UHOU KUCIOMbL, KApPOOKCUIAMbL
Memanios, KpUCMALIUYecKas CMpYKmypd, UOHHbIU KOMNWIEKC, C8143b OUON0SUUECKOLl
AKMUBHOCMU €O CIMPYKMYPOU, KOMNIEKC KoOaibma Rnapa-amMuHOCatuyuiogol
KUCI0mbl

CuHTEe3MpOBaH HOBBIN OMOJIOTHYECKH aKTUBHBIA KOMILIEKCA MHKPOAJIEMEHTA
Co(Il) ¢ mapa-aMHHOCATUITMIOBON KUCIOTHL. HOBBIN KOMILJIEKC HUCCIEOBAH METOIAMHU
UK-cnektpockonuy, TEpPMOTPaBUMETPHH, peHTreHorpaduu. [Mony4enst
MOHOKPUCTAQJUTBI NIl  PEHTTeHOCTPYKTYPHOTO aHajan3a M Ha aBTOM(pEHIECKOM
mudppakToMeTp pacmudpoBaHa MOJEKYISpHAsS H KPUCTAIMYECKas CTPYKTypa.
VYcranoBneno uro, ueHTpaibHbI atrom Co(Il) koopauHHpyeTcss OZHMM aTOMOM
KHCIIOpOoJa KapOOKCHIBHON TPYMIBI 110 MOHOACHTATHOMY THITYy. Takne KOMIUIEKCHI
MMEET WOHHYIO CTPYKTYPY M XOPOIIO PacCTBOPSIIOTCS B BOXE, TAKHM OOpa3oM OyayT
MPOSIBJIATH OMOJIOTHYECKYIO0 aKTUBHOCTh. C 3TOM 1ENIbI0 HOBBIM KOMIUIEKC UCCIIEI0OBaH
Ha OCHOBE MPOPOCTAHUH CEMSH KYKYpPY3bl  €T0 Pa3BUTHH.

S.S.Hasanova

YENi METAL KARBOKSILATLARIN sn\{TEZi VO ONLARDA
TORKIB-QURULUS-XASSO ASILILIGININ TODQIiQi

Acar sozlar: Benzoy tursusunun téraMasi, metal karboksilati, ion quruluslu
kompleks, bioloji aktivliklo qurulus arasinda alaga, para-aminosalisil tursusu, 1Q spekt
tadgiqati, termogravimetrik analiz, molekulyar va kristal qurulug

Benzoy tursusunun téramasi olan para-aminosalisil tursusunun microelement
kimi organizmds xiisusi shomiyysto malik kobalt elementi ilo yeni kompleks
birlosmosi sintez edilmis vo Infra Qirmuizi spektroskopik, termaqravimetrik,
rentgenoqgrafik todgiqat tsullar ilo todqiq olunmusdur. Yeni kompleks birlosmonin
monokristallar1 alinaraq avtomatlasdirilmis difraktometrdo molekulyar vo kristal
qurulusu agilmigdir. Molum olmusdur ki, morkozi atom Co(Il) ligandin karboksil
grupunun bir okigeni ilo ion tipinda rabito amala gotirir. Ligand kimi istifads olunan
para-aminosalisil tursusu tibbde veram oleyhino dorman preparati kimi istifado
olundugundan va Co(ll) ionu B12 vitaminin torkibinds olundugundan yeni sintez
olunmus kompleks birlosmo yiiksok bioloji aktivlik gostormolidir. Odur ki, yeni
birlosmoa gargidali toxumlarinin ciicarmasinds Vo inkisaf morhoalasinds totbig olunarag
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bioloji aktivliyi yoxlanilmisdir.
S.S.Hasanova

SYNTHESIS OF NEW METAL CARBOXYLATES AND STUDY OF THE
COMPOSITION-STRUCTURE-PROPATIES DEPENDENCE IN THEM

Keywords: derivatives of benzoic acid, carboxylates of metals, ionic structure,
relationship of biological activity with structure, complexs of cobalt with para-
aminosalisylic acid

A new biologically active complexs in the composition of (4-H,N, 2-OH-
Ce¢H3C00),Co-4H,0 synthesized and studied by IR-spectroscopy, X-ray analyzes,
thermograph and crystal and molecular structure were deciphered in an automatic
difractometer. It was found that central atom Co (1) is coordinated with the ligand in a
monodentate manner. The new complex was tested during germination and
development corn seeds.

Beenenue

3a mocnegHue Tojbl B 00JaCTH OMOJIOTMYECKH aKTUBHBIX ITPENapaToB
JOCTUTHYTHI 3HAUUTENbHBIC YyCIEeXW. MeauIMHa W CeIbCKOE  XO3SHCTBO
oboraTmiiach OTPOMHBIM KOJJUYECTBOM HOBBIX OMOAKTHUBHBIX M JICKAPCTBEHHBIX
MpermapaToB.

Kak u3BecTHO, MOJIEKYJbl BEIIECTB aKTHUBHBIX MpPENapaToB B KauecTBE
XUMOTEPAICBTHUECKUX M QYKCHMHO  TOJOOHBIX  CPEJACTB,  JOJIKHBI
yIOBJIETBOPATh  OMpPENEICHHOMY  TpeOOBaHHIO: HEKOTOpbIE  YacT HX
MMOBEPXHOCTH JOJKHBI OBITh TUIOCKHMH YTOOBI MPOHUKHYTH B KUBYIO KIIETKY:
€ro MOJIEKYNbl JOJDKHBI COJEp>KaTh JOCTATOYHOE YHUCIO aTOMOB BOJOPOJA,
CIIOCOOHBIX MOHM30BAThCSI MM 00Pa30BBIBATH BOJIOPOIHBIE CBS3U TPYIIIIAMH —
OH,-COOH, - NH; u SH; nocne o06pa3oBaHus KOMILIEKCOB METAJIOB OJIUH U3
BBIIIICYKA3aHHBIX TPYIII IOJDKEH OCTAaBaTHCS B CBOOOHOM BHUJIC.

PactmdpoBka KPUCTAIITMYECKHIX CTPYKTYP KOMILICKCOB
MukposniemeHToB Co(Il), Mn(Il), ¢ 6MoakTUBHBIMU POU3BOAHBIMU OEH30IHOMN
KHCIIOTHI, TaKMX KaK TMapa-aMHMHOOEH30¥Has kucinota [l; 2], camumuioBas
kuciota [3], mapa-ruapokcuOeH3oiHas KucioTa [4] moka3biBaeT, YTO MeTalll,
BXOJAIIMI B COCTaB KOMIIJIEKCA CYIIECTBEHHBIM 00pa3oM HU3MEHsEeT
PEaKIIMOHHYIO CITOCOOHOCTH OpPTaHHYECKOTO JINTaH/1a: U3MEHSIET
pacmpesienieHuss SJEKTPOHOB B JIMTAHJE; MACKUPYeT XHUMHUYECKH AaKTHUBHBIC
IIEHTPHI JIMTAH]T; UCKAXKACT CTEPEOXHUMHUECKYIO (POPMY KOMILIEKCA B TUIOCKYIO
CTOPOHY JIJIsl MPOHUKHOBEHHSI Yepe3 MeMOpaHbI KIETOK.

HccrnenoBanHble HaMM B KadecTBE OWOAKTHBHOTO JIMTaHAA Tapa-
amubocamuiuiosas kuciaora — 4-Ho;N, 2-HO-CgHsCOOH otBeuaer BrIlie
W3JI0OKEHHBIMH TpeOOBaHHMsIMH. [lapa-aMHHOCATUIMIIOBAS KHCIOTa M €ro
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HaTpueBas COJIb MPUMEHSETCS B MEAMIIMHE NMPOTUB TyOepkyinesza [5]. Ilapa-
aMUHOCAIHIIMIIOBAs KUCJIOTa UMEIoIIas B cocraBe aMuHo- —NH; u ruapoxcu-
—OH rpymiibel o CTPOSHUIO W COCTaBY OY€HBb CXOIHBI aMHHOKHCIIOTAMHU.
[ToaToMy KOMILIEKC Mapa-aMUHOCAIUIUIOBAs KHUCIOTA C KU3HEHHO Ba)KHBIM
MukpodniemMeHToM, TakuM kak Co(I) Oymer mnposBiAsAT OHOIOTHYECKYIO
AKTUBHOCT.

KobGanbT sBNseTCS KU3HEHHO BAXKHBIM JJIEMEHTaM ISl IMOJIEPIKaHUs
KHU3HEICATSNIbHOCTH, TIOCKOJIbKY OH SIBJISIETCS BaXHBIM KOMIIOHEHTOM
ButamuHa B-12 u pasnuuHbIx Jiekapets [6; 7; 8; 9].

Leabp paGoTbl — CHHTE3UPOBATH HOBBII KOMIUIEKC C OMOAKTHUBHBIM
JUTAHJIOM Tapa-aMHUHOCAIUIIUIOBOKM  KHCIOTHI U (DPU3HKO-XUMHYCCKHMH
METOJIaMU OTIpeIeNICHUs] CTPOCHHUSI KoMILIeKca. [[puMeHsI0T HOBBI KOMILIIEKC B
CeIbcKOM  Xo3stiicTBe. [loiydeHHBIE HOBBIC JaHHBIC COIOCTABISIOT CO
CTpYKTypoil Ouonoruuecku - aktuBHoro kommiekca Co(Il) u wuccnemyrot
3aBHCHMOCTh COCTaB-CTPOCHHE-CBONCTRA.

DKCIepuMEeHTaIbHasl YacTh
CuHTe3 KOMILIeKCca
Cuauana nosrydera Na coJIb JIMTaH bl CIEAYIOICH peaKIuei:
4-HyN, 2-HO-CgH3;COOH+NaCHO3;=4-H;N, 2-HO-
C6H3COON8+C02T+H2N

3,52q:(0,02mo1) mapa-aMUHOCAIMITMIIATO HAaTpus pacTtBopsiercs B 100
mi ropsiaeii (50-60°C) mmermmmposanHoi Bome. K pacTBOpY m0GaBIIsIOT
pactBop 2,78q:(0,01 mom) CoSO47H,0 conu. [TomyueHHBI pacTBOp XOPOIIO
CMEIIMBAIOT W (PIIBTPYIOT, 3aT€M OCTABIIIOT TPU KOMHATHOW TeMIIeparype.
Uepes HECKONBKO JHEM BBINALAET KPUCTAUIMYECKUM NOpowok. [lomydeHHbIn
OCTaTOK BBICYIIIMBAETCS B SKCUKaTope Hax 6e3BoHoi CaCly.

OU3NKO-XUMUYECKUE aHATTU3bI

[TpoBenen snemeHTHBIN aHanu3 HoBoro komiuiekca Co(Il) u HaiigeHsl
XUMHYecKre (GOpMYIIBI: AIEMEHTHBIN aHaIu3 MpoBeAeH B ananu3arope: Castech
ECS 410 CHNSO

Haiineno %: C 50,73; N 15,04; H 3,06; Co 11,27

(4-H2N, 2-HO-C6H3COO)2CO'4H20

Boruncaeno%: C 150,57; N 14,84; H 2,83; Co 11,13

[Mpoeenen K- crnekrpockonumueckuii aHanu3 B npudope Perkin-Elmer
spectrum (4000-450 cm™) 100FI-IR. TepMmuyeckuid aHaau3 TMPOBEACH B
nepuatorpadhe NETZSCH STA-409 PC/PG. Kpussie DTA, TI" u II" cHsTHI B
aTMocdepe BO3AyXa NpU CKOPOCTH Harpesa 10°C/mue ot 20 o 800°C B
IJIATUHOBBIX TUTJIAX (puc. 1).
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OTA /(mkB/wr)
T /% dOTA /{(mkB/mr/mun)
e 4 s 3K
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Puc. 1. Tepmoepamma n-( Amunocanucunamo ) Co(ll) mempacuopam

Pentrenorpaduyecknii  aHanM3 TPOBOAWIICS B aBTOMaTHYECKOM
mudpakromerpe Brucer-phazer 49-2K (puc. 2).

Commander Sample 1D

| lab26_3 Er_17082021.raw (Strip ka2)

2Theta (Coupled TwoTheta/Tneta) WL=1.54060

Puc.2. Peumezenoepamma n-( Amunocarucuramo ) Co(ll) mempacuopam

PeHTreHcTpyKTypHBII  aHaMM3  TPOBEJEH B ABTOMATHYECKOM
midpakromerpe XtaLAB AFCI1(RINC). Bo Bpems cOopa [naHHBIX
TeMmreparypa Kpuctawia moafepxkuBasiach 294,7K. Hcnonw3ys mporpammy
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Olex2 [10] pacumdpoBaHbl KpHCTAIMYECKUE CTPYKTYpbI Komiiekca Bis — (1-
amuHocanummiaro) Co(Il) — rerparuapar. Ctpykrypa Obla pactmmdpoBaHO C
nomotpto mporpamm Shelx [11] um yrouneno c¢ momompio Olex2 [12] ¢
HCIIOb30BaHUEeM MUHUMU3anuK [ aycca-Hpiotona (Puc.3).

OO6cyx1eH1e MOTyYeHHBIX PE3yIbTaTOB

B UK-cnektpax xomruiekca Co(Il) HaOmr0Aar0TCs MOJIOCHI TIOTJIOMICHUS
ACHMMETPUYHBIX BAJICHTHBIX KoJleOaHuii kapOokcuinbHOU rpynmsl V,(CO0™)
B oGmactu 1635 cm™, monocel moriomenus CUMMETPUYHBIX BAJICHTHBIX
Kosiebannii kapookcmibHOM rpynmbl Vs (CO0™) B obnactu 1420 em™. Yacrots!
KapOOKCHIIbHOM IpyIIIbl UMEIOT Pa3HOCTH.

AV =V, (CO07) —Vypn(CO07) =1635 em™ -1420 cm'=215 cem™,
Takoe 3uauenne AV =215 cm™ YKa3bIBA€T HA MOHOJEHTAaTHYK) KOOPAMHALIMIO
KapOOKCHIIBHOTO KHUCIIOPO/a M CBUETEIBCTBYET 00 HOHHOU CTPYKTYpeE.

B UK cnektpe kowmmiiekca HaOJIOaeTCsi MOJOCHl MOTJOLICHHE B
oGmacti 1225 em™ otHOCsmAsCs K cBsi3u dermn — COO’. TT0M0CH! MOTTOMEH s
B 0071acTH 825 cM" yKa3bIBAET HA MOJCKYIY BOMBI C L[CHTPATBHBIM ATOMOM.
Tlomocs! normomenus B 06nact 560 cm™ cBUJIeTeILCTBYET O cBsizu Co-0.

Kpome toro B UK-cniektpe HabmromaroTCs 1BE MOJI0Ck B oonactu 1185
emt u 1325 em™ cootBeTcTBYIOT cBsi3u C-NH; u C-OH cooTBeTCTBEHHO H
XOPOIIIO COTIACYeTCsl B APYTUX MPOU3BOJHBIX OCH30MHOM KHCIOTHI [6; 8].

[lpoBenen peHTreHorpaUYecKHii aHAIM3 aKBa KOMIUIEKCa, TJe
YCTaHOBJIEHO, YTO HOBBIN KOMIUIEKC mapa-amuHocanuipbato Co(ll) Haxonutes B
KpPHUCTAJUIMYECKOM cocTosiHUM. HaOmronaemble BBICOKME MHMKHM HAaXOZISTCS O]
MaJbIMH yIJIAMH TETa (29210-200) U CBHUJIETETILCTBYIOT O OOJNBIIOM 00BEMe
KPUCTAJUTMYECKOM pelIeTKu u HU3KOCUMMETPHYECKOM CHHTOHUH
MOHOKPHCTAJIOB, KOTOpbIE JOKa3aHbl 10 PEHTTEHOCTPYKTYPHOMY AaHAJIH3Yy.
(puc.1)

HoBplii KOMITIEKC TakKe U3y4eH TEPMOTPAaBUMETPHUECKUM METOAOM Ha
aBTomarnyeckoM nuppakromerpe NETSCH-409 PC/PG B atmocdepe azoTa B
TEMIIEPATYPHOM MHTEpBAJE 20-100° C co ckopocthio 10 K/muH.

TepmorpaBumerpudeckuii ananu3 komruiekca Co(Il) mokaseiBaeT, 4TO
TEPMHUUYECKHUE Pa3NIOKEHUS MPOUCXOAIT B ueThipex cramusx. IlepBas cramus
COOTBETCTBYET TeMmieparypHoMy uaTepBany 120-200° C, ¢ conpoBoxeHIeM
riyookoro sHA03¢¢dekra. DTOT MaKCUMyM COOTBETCTBYET YAAJICHUIO 4-X
MOJIEKYN BoAbl. BTopoii sTan HabmonaeTcst B TemnepaTypHoM uHTepBaie 210-
365° C, ¢ COIIPOBOXJACHUEM CUJIBHOTO 3HI03(P(EKTa, CBUAETENLCTBYIOIINM 00
YCTOMYHMBOCTH MPOMEXYTOYHOTO coeauHeHus. Ha Tpereell cranmm mponecca
TEpPMOJIN3aB TEMIIEpaTypHOM HHTEpBaje 370-930°C MPOUCXOAUT MHCTPYKIIMS
komruiekca  kapOonata Co(Il). YerBeproit  crammeil  COOTBETCTBYET
00pa3oBaHMIO OKCHA KOOAIbTA. (PHC. 2).
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PeHTreHoCcTpyKTypHBIN aHanu3 Komiuiekca m-amuHOen3oaro Co(Il)
nposenen B CIIA B VYauBepcurere Bupxkuna Crpykrypan buonoxu.
[Tonyyenue nanHbie IpoBeneHb! B Tabmuue 1, 2 u puc 3.

Mescamommvie paccmosnuu, d, A Tabauua 1
CBs3b d, A CBs3b d, A CBs3b d, A
Co-O(1) 2,38(1) C(10)-O(11) 1,29 C(12)-C(13) | 1,38(2)
Co-0(2) 2,52(1) C(10)-C(11) 1,39(3) C(13)-C(14) | 1,44(2)
Co-0(10) 2,48(1) C(11)-C(12) 1,42(3) C(14)-C(15) | 1,37(2)
C(10)-0(10) | 1,21(3) C(12)-0(12) 1,47(3) C(15)-C(16) | 1,44(3)
Banenmmuuie yenwl, o, epadyc Tabnuya 2
Vsl o’ Yrasl o’ Vs o’
0(1)-Co-0(10) 88,9(5) |C(10)-C(11)-0(12) |120(1) |C(12)-C(14)-N(14) |120(1)
0(2)-Co-0(1) 88,5(4) |C(11)-C(12)-0(12) |122(2) |N(14)-C(14)-C(15) |118(2)
Co-O(10)-C(10) | 154,9(5) |O(12)-C(12)-C(13) |113(3) |N(14)-C(15)-C(16) |120(1)
0(10)-C(10)-0(11) |119(1) |C(11)-C(12)-C(13) |117(2) |C(11)-C(16)-C(15) |122(1)
0(10)-C(10)-0(1) |122(2) |C(12)-C(13)-C(14) |124(3) |C(10)-C(11)-C(16) |118(2)

Puc 3. Kpucmannuueckan u mMoaekyaapuas CmpyKmypa mempa aKkeéa MoHo
kobanvm (II) — ouamunocanuyuiram

CrpykTypa Terpa akBa MOHO KoOasnbT (II) — AmamMuHOCAIMIMIAT COCTOUT
U3 HEWTpalIHBIX MOJIeKyJbl. B koopaumHanum koOanTa BXOAWTH JIBE aToMa
KUCIIOpOJIa IBYX KapOOKCHJIBHBIX IPYIIT aHUOHA AMHUHOCATUIIMIOBOM KHUCIIOTHI
YeTUphl aToMa KHCIIOpOoJa YeTpeX MOJEKYNbl BOJBLKapOOKCHIIATHBIE TPYIIIbI
MOHO JIEHTaTHbIe. ATOM K0OabTa HaXOJUTCs B LiIeHTpe cummeTpun. NHy - rpymmn
HE BXOJUT KOOPJMHAIIMOHHOE YMCIIO aroMa KobOaibTa 6, a KOOpAWHALMOHHBIN
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nonmumdp  okraenp. KoopAWHAIMOHHBIE MOJIEKYJIBI  BOIBI  O0Opa3yrOT — Kak
BHYTPUMOJICKYJISIPHBIC, TaK W MEKMOJICKYIIpHbIC BomopojaHbie cBszu ¢ OH
rpyIaMy ¥ MEX coO00i 1 TakuM oOpa3om odpazyetcs ID cynepmorekyna.

[IpuMeHeHHE HOBOI0 KOMILIEKCA B CeJIbCKOM XO03siicTBe

Hcxons u3 coctaBa u crpoenusi Hoporo komiuiekca (4-HyN,2-OH-CgHs -
CO00),Co-4H;, oxmmaercst OHoOMOruueckas akTUBHOCTh. C 3TOM IC/IbIO HOBBIA
KOMIUIEKC TMPUMEHEH TP MPOpacTaHusl CeMSH KYKypy3bl, U pa3BUTHE
MPOJTYKTUBHOCTH PACTEHU.

[Tpu npumenennn komruiekca npurotosieH 0,05% pacTBop koMILIeKca U B
TEUCHHE TPEX JTHEH CeMeHa KYKYPY3bl 3aMavYHBaIN U BHICAKHBAIH B CIICIIUATHHBIX
7a0opaToOpHBIX MOCyAax TIyOMHOW B 6 cM. Dtambl (GOPMUPOBAHUS U Pa3BUTUSA
MIPOPOCTKOB B “‘cM” -ax mpuBeacHB B TaOm. 3. Kak BumHO M3 Tabnm. 3 mpu
3aMauyMBaHUU CEMSH UCIIOJIb30BAIM OOBIYHYIO MUIIEBYIO BOLY U PACTBOPBI IPYTUX

Tabauuya 3
Jan 11,04| 12,04 | 13,04 | 15,04 | 17,04 | 19,04 | 21,042
2017 | 2017 | 2017 | 2017 | 2017 | 2017 | 2017
XenaTHbIe
COCUHCHHUS
(4-H,N-C¢H,4 12,6 17 20,1 35,6 36,2 39,5 42,8
C00),Cu-3H,0
(4-H,N-CgH4 9,8 | 10,9 144 22,8 24,3 | .25,8 29,7
C00),Co04H,0
(4-H,N-CgH,4 13,2 | 17,3 20,9 23,5 27,5 30,6 33,5
CO0O0),Fe3H,0
(4-H,N-CgH4 84 | 12,2 17,3 245 | 31,45 | 36,5 41,3
C00),Mn-4H,0
(4-H,N, 2-HO-C¢H 95 | 16,3 18,6 22,8 30,6 35,5 39,4

(4-H,N,  2-HO-CeH,| 6,7 | 7,8 | 11,3 | 165 | 19 | 239 | 287
COO0),Mn-4H,0
(4-H,N, 2-HO-CeH,| 129 | 17,2 | 21 | 245 | 27 | 282 | 315
COO),Fe-3H,0
(4-H,N,  2-HO-C¢Hs| 16,2 | 21,5 | 255 | 38 | 409 | 42 | 435
CO0),Co-4H,0
H,0 75 | 102 | 125 | 162 | 215 | 245 | 265
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KOMIUICKCHBIX coeiuHeHud. Yeped 7 mHell mocie HaOMIONEHWS JUHAMUKA
MIpOpacTaHusl CEeMsH, Paccally BBICAKHMBAIM Ha 3eMeNbHbIN ydacTok. [IpopocTku,
nonoOpanupie 1o rpynmnaM noakapmiuBaiu  0,02% pacTBOpOM — XelMaTHBIX
KOMILJIEKCOB, MPHUBEICHHBIX B TaOmuie. HabmoaeHus mpoBOAWINCH B TE€UEHUU
Mecslla ToCie MoceBa M ObUIO YCTAHOBJIEHO, YTO CAaMbIe BBICOKHE PE3yIbTaThl
ObUTM TOJNyuYeHbl TpU T[PUMEHEHHMM HOBOro Komiuiekca Bis - (m-
amuHOcamcuiiato), Co(Il)x4 H, O

BrIBOaBI

1. Cunte3npoBaH HOBBII OMOJIOIMUYECKH aKTUBHBIA KOMIUIEKC COCTaBa

((4-H2N, 2-HO-CgH3C0O0),Co-4H,0, koMILieke HUCCIeA0BaH METOAAMHM
HK — cnekTpocKoIuy, TepMOrpaBUMETPUHN U PEHTIeHOrpaduu.

2. Tlomyuenst moHOkpuctamiel Komriekca Ca (II) u pacmmdppoBans!
KPUCTAJIJINYECKUE U MOJIEKYJISIPHBIE CTPYKTYPBI KOMIUIEKCA. Y CTAHOBJIEHO, YTO
ueHtpanpHbeld atoM Co (II) xoopauHupyeTcss KUCIOPOAOM KapOOKCUIIbHBIN
IPYyNIBbI IO MOHOJEHTATHOMY THUITY.

3. HoBblll KOMILJIEKC IPUMEHEH CEJIbCKOM XO3SIHCTBE MPHU MPOPOCTAHUU
CEMSH KyKYypy3bl U IIOJyYEHbl XOPOILLIUE PE3YJIbTATHI.
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I'EHOIIPOTEKTUBHASA DO®PEKTUBHOCTb DKCTPAKTOB
N3 JINCTBEB YAS

Knwouesvie cnoea. cenonpomexkmusHou 2¢h@ekmueHocmy, aHMUMYMAa2eHHas
aKmueHoCmb, abeppayuii XpomMocom, IUCMbes Ydsl, AUMeHb, NUEeHUYd

VYcTaHoBNIEHa aHTUMYTareHHash aKTUBHOCTh OKCTPAaKTOB M3 JIMCThEB 4asd,
MOJMYYEHHBIX C Ppas3IM4YHBIX CTaguil HX TEXHOJIOTHYECKOM 0OpaboTKH IpH
MoIuHUKaIUKM  MYTaMOHHOTO  IpolLecca HMHAYLUUPOBAHHOIO  TaMMa-lIydaMH,
HUTPO3OMETUIMOYEBUHON W AUMETHIOEH3 (a) aHTpalleHOM B KJIETKax SUMEHS |
MIICHHLBI. D¢ dexTuBHOCTH AHTUMYTareHHOr O JIEACTBUS 9KCTPAKTOB
MIOCNIEAOBATEIBHO ~ CHIDKAeTCd HA  CTagusAX  IPOU3BOACTBEHHOTO  IIpoIlecca.
CpaBHUTENbHAS OLIEHKA WX AHTUMYTAareHHOW A>(QQEKTHBHOCTH BBISBHIIA BBICOKYIO
AHTUMYTareHHy1o 3Q()EeKTUBHOCTD SKCTPAKTa MOTYISHHOTO U3 3eEHBIX JIUCTHEB Yasl.

M.B. Hiiseynov

CAY YARPAQLARI EKSTRAKTLARININ GENOPROTEKTIV
EFFEKTIVLIYi

Acar sozlor: genoprotektiv effektivlik, antimutagen effektivlik,xromosom
abberasiyalar, ¢cay yarpaglari, arpa, bugda

Arpa vo bugda hiiceyralorindo gamma siialar1, nitrozametilsidikcovhori vo
dimetilbenz(a)antrasenin tosiri ilo yaradilmis mutasiya prossesinin modifikatoru kimi
yasil ¢ay yarpaglarimin texnoloji emalinin miixtalif marholalorindon  alinmig
ekstraktlarmn  antimutagen aktivliyi miioyyon edilmisdir. Istehsal prosesinin
moarhalalorinds ekstraktlarin antimutagen tosirinin effektivliyi ardicil olaraq azalir.
Antimutagen aktivliyin miiqaissli analizi yasil ¢cay yarpaqlarindan alinmig ekstraktlarin
daha yiiksok antimutagen effektivliyino malik oldugunu gostarir.

M.B.Huseynov
GENOPROTECTIVE EFFECTIVENESS OF THE TEA LEAF’S EXTRACTS

Keywords:  genoprotective  effectiveness, antimutagenic  effectiveness,
chromosome aberrations, tea leafs, barley, wheat
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The genoprotective effectiveness of the extracts of the tea leaf from different
stages of technological processing has been studied. The mutations induced in the
barley and wheat cell by gamma-rays and dimethil(a)antrocene. The results of
experiments demonstrated the decreasing of the antimutagenic effectiveness of extracts
from the late stages of leaf processing.

Beenenune

HaxonneHHble Ha CEroAHSIIIHUA J€Hb JAaHHBIE O POJIM MHTHMOUTOPOB
MyTareHe3a B AHTUKAaHLEPOI€HE3€ CBUJAETENbCTBYIOT O IEPCHEKTUBAX
IIPAKTUYECKOI'O MPUMEHEHUS MHOTUX WHIMOMTOPOB MYTareHes3a, HMEROIUX
IIPUPOJHOE IPOUCXOXKIECHUE U ACHCTBYIOIIMX C NOMOLIbI0 MHOKECTBEHHBIX U
pasHbIX HE HCKJIIOYAIOUIMX APYr JApyra MEeXaHU3MOB, BKIIOYas BO3JCHCTBHE,
KaK Ha BHEKJIETOYHOM, TaK M Ha BHYTPUKIETOYHOM YypoBHe [6, c.8]. B
YaCTHOCTH, Pe3y/ibTaThl MCCIEIOBAaHUN B 00JACTU NMPAKTHUYECKUX Pa3paboTOK
10 IPUMEHEHUI0 aHTUMYTareHOB CBUAETEIbCTBYIOT O CHM)KEHUU YPOBHS psla
3a00jeBaHUN, B TOM 4YHCIE CBS3aHHBIX C IIOBPEKICHHUEM TI'€HETHUYECKUX
CTPYKTYp, a TaK’K€ CMEPTHOCTU OT OHKOJIOrM4Yeckux 3abonieBanuii [9, c.1]. O6
9TOM TaKXe CBUIETENbCTBYIOT pabOThl O MPUMEHEHUI NPAKTUYECKUX
pa3paboToK B 00JaCTH aHTUMyTareHe3a B IMHUIIEBOH M (hapMaKOIOTHYECKON
IPOMBIIIJICHHOCTH, T'€POHTOJOIMH, NPOPHUIAKTHUECKOW MeAULMHE U Ui
TEepalMu  OCJIO)KHEHUH, CBSI3aHHBIX C IPOMU3BOJICTBEHHOM U  OBITOBOM
UHTOKCUKanuen [2, c.9]. IlocnenHue roabl BHUMAHHE HCCIIEIOBATENCH
HaIpaBJICHO Ha M3yYE€HUE TE€HO3ALIUTHBIX CBOMCTB KOMIIO3MIIMOHHBIX
AHTUMYTareHOB, PE3yJbTaThl KOTOPBIX MOKAa3aJM, YTO CMECHU AHTUMYTAarcHOB
MpOSABIISAIOT Oosiee BBICOKYIO A(()EKTHUBHOCTH JIEHCTBUS, YEM €ro OTHEIbHBIE
KOMITOHEHTHI [8, c.2]. AHTUMYTareHHbIM M AHTHUKAaHLEPOI€HHBIM CBONCTBaM
3eN€HOTr0 Yyasi MOCBALIEHO 0OJIBIIOE YHCIIO SKCIIEPUMEHTAIIBHBIX UCCIIEA0BAHUM.
Taxxe, 3TH HccIeI0BaHUS CBUAETEIBCTBYIOT O TOM, YTO AECUCTBHUE 3€IEHOTO
yasi UHTMOMPYET paK M MOJABISET POCT OIYXOJEBBIX KJIETOK B Pa3iIMYHBIX
OpraHax 4YejoBeKa U B CBSI3U C MOJyYEHHBIMU JAHHBIMU CETOJHS 3€IEHBIN Yail
aKTUBHO MCIIOJb3yeTcs B MpoduiakTHIeckux uensx B Amnonuu [6, c.32].

BelnieykazaHHOe Npenonpenenio NpOBEACHUE IUKIIAa HCCIEI0BaHUN
[0 M3YYEHUIO AaHTUMYTAr€HHBIX CBOMCTB Yasg C pa3IUYHbIX CTaJud €ro
TEXHOJIOTUYECKOH 00paboTKH MpH MOAU(DUKALMN UMW MYTareHHOro JAeWCTBUS
MOHM3UPYIOUIEr0 OOJy4YeHUs W XUMHUYECKHMX MYTareéHoB C pa3nYHbIM
MEXaHU3MOM JEWCTBHA M IPOBEICHUS CPAaBHHUTEIBHOM OLIEHKH HX
aHTUMYTareHHo# 3(pPeKTUBHOCTH.

Marepuan u Metoabl. B kauectBe 00BeKkTa HcCcIeIOBaHUS
ucnons3oBain ssumenb (Hordeum vulgare L.) u mmenuy (Triticum aestivum).
Ananmuz abeppanuii XpoMOCOM TMpOBOAWIM B aHadaze MHTO3a KIETOK
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anMKaJIbHOW MEPHCTEMBI MEPBUYHBIX KopemKkoB siamens: (Hordeum vulgare L.)
u mmenunsl (Triticum aestivum L.). B xadecTBe MyTareHOB HCITOJIb30BalId -
ramMma-iay4yu gFJI) B 03¢ 4.8 I'p (Teneramma - TepaneBTHYECKas yCTaHOBKa
POKVYC-M, 6 Co, MomHOCTh 10361 48p/MuH; paccTossHUE-60CM.), XUMHYECKUE
MyTareHbl -  QJIKWIAPYIOIIMA  MyTareH MpsAMOro  TUNa  JEHCTBUS
HutpozometmiMiaueBuHa (HMM) B konuentpauuu 0,02%, mnpomyrareH —
mumetminoen3 (a) antpaueH (JAMBA) ¢upmbr «Serva» - B KOHIEHTpaLuU
10mkr/mMn. B kadectBe MOAu(UKATOPOB MYTAIIMIOHHOTO IpOLEcCa H3YYEHbI
BOJHO - CIIMPTOBBIE DKCTPAKTBI C COAEpPKAHMEM CYXMX BelecTB 35-37% wu3
auctbeB  4asg  (0,0lMKr/mi1) TONyYdEeHHBICE €  Pa3UYHBIX CTaAMH  HX
TexHoJornaeckoi oopadotku (TO), BKiIrOUaromei cTaauu C: 3eEHBIX JTUCTHEB
— yBslaHUA — CKpy4YuBaHUs — (EpMEHTalUd — CYHIIKH — YEPHOro yas.
BoniHO - cipTOBBIE SKCTPAKTHI MOYYEHBI B OT/ENIE PACTUTEILHBIX PECYpCOB
WNucturyra boranumku Hamumonanenoii Axamemun Hayk AsepOaiimpkaHckoi
PecniyOnuku.

[Tonyuennsie fgaHHble 00paOOTaHBl  OOLIEHPUHATHIMH  METOJAMU
MaTreMaTU4ecKol  cTratuctuku [5, c¢.46]. @Dakrop aHTUMYyTareHHOMN
spdextuBHocTH (DPDA) uccnenyemMbix MOAU(PUKATOPOB PACCUUTHIBAICS I10
u3BecTHOU popmyne [1, c.14].

Ycii0Bus IPoBeeHHs IKCIIEPUMEHTA.

CBexure CyX0 - BO3IYIIHbIC CEMEHA MIICHUIIB M STIYMEHS TPOPAITHBAIN
B 0,01MKr/mn pacTBopax 3KCTPaKTOB 4as B TepMocTare, B yamikax [lerpu npu
t=25°C. PactBopsl mpenaparoB TOTOBWJIM Ha IUCTWIUIMPOBAHHOW Boxe, pH
Boabl 5,4. B oakcmepuMeHTax ¢ O0ONydeHHEM CyXO-BO3AYIIHBIE CEMEHa
MIIICHUIIBI ¥ STAMEHSI cpa3y Mocie 00IydeHus IpopalluBaii B pacTBopax 4as. B
IKCIIEPUMEHTAaX C XUMUYECKUMHU MyTareHaMH CeMEHa B TeYeHHe O-TH YacoB
MOJIBEpPralii BO3JICUCTBUIO MyTEM MX 3aMavyMBaHHS B PACTBOPAX MYTarcHOB C
MOCIEAYIOIUM OTMBIBAaHHEM OT MyTareHa mnoj MpoTOYHO! BoJ0i B TeueHue 30
MUHYT U JATBHEUITUM TPOPANTUBAHUEM B PACTBOpaxX JKCTPAKTOB. [IpopocTku
MIIeHUIBI U suMeHs mHou 10-15MM  dukcupoBanu cmechto (dukcatop
Kapnya) a0coyitoTHOTO 3TUJIOBOTO CIIUPTA U JIEASHOW YKCYCHOHM KUCIOTHI (3:1)
yepe3 45-48 yacoB OT Hayaia 3amMadyuBaHUs CeMsH. ['OTOBHIIM JaBJICHHbBIE
alleTOKapMUHOBBIE TIpENaparbl, Ha KOTOPBIX IMPOBOAWIM aHANIW3 adeppanuii
xpomocoMm (AX) [4, c.18].

Pesyabrarsl ucciaenoBanuid m ux obcy:kaeHue. [{utorenermyeckue
3¢ (}eKThl IKCTPAKTOB 4asi ¢ pa3nuuHbX cTaauid TO u3ydeHbl Npu UHAYKIUU
I'JI gactoTel aleppamuii XpOMOCOM B KJIETOKAaX MEPUCTEMBI KOPEIIKOB
TIIIICHUIIBI ¥ TYMeHs1, Tabnuma 1.
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Tabauua 1
Brusanue sxcmpaxmos uwasn (0,01mke/mn), noiayueHHO20 ¢ pasiudHbix cmaoull e2o
MEeXHON02UYeCKol 00pabomxu Ha yacmomy abeppayuti XpoMocoMm 6 KIemKax
Mepucmemvl NPOPOCMKO8 U3 00NYUEHHbIX camma-nyuamu 6 0oze 2,9 Ip cemsan

nuerHuyvl U A4YMeHs

BapuanT omnbita Abepparuu td P DDA
XpoMmocoMm, %o
M+ m
MIIEHHIIA
KOHTPOJIb 3,12+0,64 - - -
raMma-J1yyu 9,15+1,02 - - -
JINCTHSA 3€JIEHOrO Yast 4,17+0,68 4,0 <0,001 0,54
YBSITAHHE 4,59+0,71 3,6 <0,001 0,50
CKpy4YMBaHUE 4,99+0,74 3,3 <0,001 0,45
dbepmeHTanus 5,72+0,80 2,6 <0,05 0,37
CyIIKa 6,13+0,82 2,3 <0,05 0,33
4EpHBIN yait 6,51+0,83 2,00 <0,05 0,29
SUMEHD
KOHTPOJIb 3,63+ 0,64 - - -
I'amma-nyun 10,46+1,04 - - -
JICTHS 3€JIEHOTO Yas 5,00+0,75 43 <0,001 0,52
YBSITTAHHC 5,32+0,76 4.0 <0,001 0,49
CKpy4YMBaHUE 5,96+0,80 3,4 <0,001 0,43
dbepmeHTanus 6,47+0,84 4.0 <0,01 0,38
CylIlIKa 7,23+0,88 2,3 <0,05 0,31
4EPHBIN Yaii 7,55+0,90 2,1 <0,05 0,28

N3 pe3ynpTaToB TAaOMUIBI BUJHO, YTO 3KCTPAKTHI 4asl MOJYYEHHBIE CO
cranuii TO cnocoOCTBYIOT CHUXEHMIO HHIyuupoBaHHOM ['JI  4acToThl
abeppaluii XpoMOCcoM ¢ HeouHaKoBOH 3 dekTuBHOCTHIO. Hanbomnee BbicoKoM
AHTUMYTareHHoN 3@ (EeKTUBHOCTHIO OTJIMYAIUCh SKCTPAKThl TOJYYEHHBIE C
nepBbIx Tpéx craguii TO ot 54 no 45%, co craguil CylIKM U O MOJyYEHUs
yépHOrO  Yasg  aHTUMyTareHHas  dS((EeKTUBHOCTh  HAKCTPAKTOB  yYas
XapaKTepU3yeTcs 3HAUUTENBbHBIM CHMKEHUEM, cocTaBuB 37-29%. Tak, ecin
nHaynupoBanHas [JI wacrora aleppamuii  XpoMocoM MOAUPHUIIUPYETCS
HKCTPAKTOM M3 3€NIEHBIX JUCTHEB C 3((HEKTUBHOCTHIO AeWcTBUS A0 54%, TO
®DA w3 u€pHoro yas cHmwkaercs 10 29%. OmHako, HEOOXOAMMO TakKXke
OTMETUTh U TO, YTO M3YUYEHHBIE DKCTPAKTHl 4Yas HE COJEp)KaT MYyTareHHBIX
MIPOJYKTOB B MCXOJHOM BUJIE, CBUJIETEIHCTBOM YETO SIBISETCS OTCYTCTBUE UX
MYTareHHOro JeMCTBUS Ha CHOHTaHHBIM MyTareHe3 (paHee IPOBEICHHbIC
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UCCIICIOBAaHMSI) M OTCYTCTBHE CHHEPrU3Ma C T'€HOTOKCHYECKHUM JICHCTBHEM
paguauuu. B crmegyromedt  cepuM  SKCIEPUMEHTOB  ObUIM  M3Y4YEHBI
IUTOTCHETHYECKUE YPPEKTH IKCTPAKTOB Yask MPH MOJU(PHUKAIIMA UMHU YaCTOTHI
abeppanuii XpoMOCOM HWHIAYIUPOBAHHBIX XUMHYECKHMM MyTareHoMm — HMM,
Tabmuma 2.

Tabauya 2
Brusanue sxcmpaxmos uas (0,01mke/Mn) nomyueHHo20 ¢ pasiuuHbIX CMAOUU €20
MEXHOI02UYeCKOlt 00pabomKu Ha yacmomy abeppayuii XpoMocom UHOYYUPOBAHHBIX
HMM (5,5MMol) ¢ knemxax mepucmemvl RPOPOCMKOB U3 CEMSIH NUUEHUYDL U STUMEHS.

BapuanTt ombita AlGeppanuu td P DDA
XpomocoM, %
M+m
MIIEHNLA
KOHTPOJIb 1,85+0,82 - - -
HMM 9,00+0,98 - - -
JINCTHSA 3€JIEHOrO Yast 4,48+0,71 3,7 <0,001 0,50
yBSIIAHKE 4,73+0,72 3,5 <0,001 0,47
CKpy4YMBaHUE 5,16+0,76 3,1 <0,001 0,43
dbepmeHTanus 5,49+0,77 2,8 <0,05 0,39
CyIIKa 5,98+0,80 2,3 <0,05 0,34
4EpHBIN yait 6,31+0,82 2,1 <0,05 0,30
SIYMEHD
KOHTPOJIb 3,63+0,64 - - -
HMM 7,78+0,91 - - -
JINCTHS 3€JIEHOTO Yast 4,05+0,65 3,3 <0,001 0,48
YBSITTAHHE 4,35+0,70 2,9 <0,001 0,44
CKpy4HMBaHUE 4,71+0,72 2,6 <0,001 0,39
dbepmeHTanus 4,87+0,73 2,4 <0,01 0,37
CylIlIKa 5,13+0,74 2,2 <0,05 0,34
4EpHBIN yait 5,41+0,77 1,9 <0,05 0,30

Kak BuIHO U3 pe3ynbTaToB TaOMUIBI 2 U B 3TUX IKCIIEPUMEHTax Oblia
BBISIBJICHA aHTUMYTareHHasi aKTMBHOCTb SKCTPAKTOB 4Yasl C PAa3JIMYHBIX CTaJul
TO u ux crnoco6HOCTH UHTHOMpPOBaTh HHAYLHHpPoBaHHYI0O HMM uactory AX B
KJIETKaX pacTeHUH, OTIMYAIOMIMXCS  HaJMYUeM COOCTBEHHOM CHCTEMBI
MeTaboIMuecKoil akTuBaluu. Pe3ynbTaThl MPOBeIeHHOM cepuu IKCIIEPUMEHTOB
MOATBEPANIIN HaJIMuue TEHACHIIUN CHIDKEHUS aHTUMYTareHHON
3(PEKTUBHOCTH IKCTPAKTOB Yasi B 3aBUCHUMOCTU OT ctanuii ero TO (3enéHbIx
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JUCTbEB —YBIJAHUS— CKPyYHMBaHUA—()EpPMEHTAIlMH —> CYIIKH— YEPHOTO
Yas) 10 TOTOBOro MpoaykTa. Tak, B SKCIIEpUMEHTAX Ha MIIEHUIIE, IKCTPAKTHI
IoJiyueHHble ¢ mepBbIX Tpé€x craguid TO mnposBWIM aHTUMYTareHHYHO
a¢dextuBHOCT B mpenenax 50-43%, Torma kKak BWJIHO W3 TaOJHUIIBI
3¢ (HEeKTHBHOCTh JIEHCTBUS TOTOBOrO 4€pHOro dYas cHusminach a0 30%. B
SKCIIEPUMEHTAX, MPOBEICHHBIX Ha SYMEHE, Tak)Ke, Obljia BBIABIICHA TCHICHIUS
CHIDKEHHSI aHTUMYTareHHOW 3((EKTUBHOCTH AKCTPAKTOB Yasi, TOJYYECHHBIX C
pasnmuunbix cragui  TO, Ttabmuma 2. W3  pe3yapTaToB 3TOM  cepuu
HKCHEPUMEHTOB BHUJHO, YTO AaHTUMyTareHHass 35(()EKTUBHOCTh 3KCTPAKTOB
MmoydeHHbIX ¢ mepBbIx TpEX cramuii TO cocraBmwia 48-39%, uyro Takke
3HAUUTEJIBHO HID)KE OTUX IIOKa3aTeledl B SKCIEPUMEHTaX Ha IUICHUIIE.
OAHOBPEMEHHO TMOBTOPSIETCSI M TEHACHIMS CHIDKEHUS 3(P(GEKTUBHOCTH
AHTUMYTareHHOIo JeWcTBUsA dYas Ha nocieayroummx cragusx TO no 30%.
Takum o00pa3oMm, TMONy4yeHHBbIE JaHHBIE TIO3BOJSIOT CHAENAaThb BBIBOJI O
CIIOCOOHOCTH AKCTPAKTOB U3 00pA3IOB Yasi, MOJYUYECHHBIX C PA3IUYHBIX CTAIHHA
TO mnpenoTBpamarh MyTallMOHHBIA IPOLIECC, CBSI3aHHBIA C MOBPEKICHUEM
ctpyktypel JJHK. HMM wmyraren mnpsiMoro paeictBusi, AelCTBYyrOIIMN 0€3
MeTaboIMUeCKOl aKTHBAIlMM, OTHOCHTCA K KJaccy BEIeCTB, KOTOpPbIE
pearupytor ¢ JHK w© mnpucOenuHSIOT K OCHOBAaHUSAM YIJIEBOJOPOIHBIE
pagukanel. BelllenpuBeNeHHbIE [aHHbIC, IO3BOJISIIOT IPEANOJIOXKUTh, YTO
OJIHUM H3 MEXAaHHU3MOB TEHO3ALIUTHOIO JEHCTBUS H3Y4YEHHBIX B paboTe
OKCTPAKTOB 4Yasi, MOXKET OBITh MPEAOTBpAIllEHHE MYTAIIMOHHOTO Ipoliecca
CBA3AHHOTO ¢ 3amMeHOM map ocHoBaHuii. C  1eENbI0  BBISBICHUS
(U3MOTOTUYHOCTH, YHHUBEPCAIBHOCTH " MeXaHu3Ma JeNCTBUSA
AHTUMYTareHHOTO JIEWCTBUSL UCCIEAyeMbIX B paboTe »JKCTPAKTOB das,
XapaKTEPU3YIOIIMUXCS TPOSIBJICHUEM AHTHUMYTareéHHOM aKTHBHOCTHM Ha BCEX
cranuax TO, B sKcnepuMEeHT OblI BOBJEYEH IIMPOKO PacIpOCTPAaHEHHBIN B
okpyxatomed cpeae npomyrareH JMBA. B s3Tolf cepum 3KCHEpUMEHTOB
(tTabnuua 3), MPOBEIEHHBIX COIJVIACHO BBILIEPUBEICHHBIM CXeMaM, Oblia
YCTaHOBJIEHA aHTUMYTareHHasi aKTUBHOCTb DKCTPAKTOB 4asi U IO OTHOLIECHWIO
K MyTallMOHHOMY Iipoueccy, unayuupoBaHHomy JIMBA, s¢dextuBHOCTh
NEHCTBUS KOTOPBIX CHMXKAJIach, B TOW JK€ IIOCIEIOBATEIBHOCTH, YTO U B
BBIIICTIPUBEACHHBIX ~ AKCIEPUMEHTaXx - 3€J€Hble JIMCThb—  yBsJIaHUE—
CKpyuMBaHHEe —(epMeHTauus— Cyllka— 4Y€pHblii uyail. Pe3ymbraThl
CPaBHUTEJIbHOW OLEHKH aHTUMYyTareHHOW 3(pPEeKTUBHOCTU 3KCTPAKTOB 4Yasl C
pasznuunbix ctaauid TO (Tabmumest 1-3) B mpenoTBpallleHUH UHIYIIUPOBAHHOTO
(GU3UKO-XUMHUYECKUMH  (pakTOpaMH  MYTallMOHHOTO  MpOIlecca  BBISBUIIN
BBICOKYIO 3()()eKTHBHOCTb HKCTPAKTOB € MEpBBIX TpEX craauit TO, 65-56%.
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Tabauua 3
Brusnue skcmpaxmos was (0,01mxe/mn) noiayueHHo20 € pA3NUUHbLIX  CMAOUL
MEXHOI02UYeCKOl 00pabomKu Ha yacmomy abeppayuii XpoMocom UHOYYUPOBAHHBIX

JIMEBA (5,5mMol) 6 kiemrax mepucmemvbt RpOPOCMKOS U3 CEMAH NUEHUYbL U STUMEHS.

BapuanTt ombita AGeppanuu td P DDA
XpomocoM, %
M=+m
IIIEHMIIA
KOHTPOJIb 3,12+0,64 - - -
JAMBA 6, 36+0,82 - - -
JINCTHSA 3€JIEHOrO Yast 3,44+0,62 2,8 <0,01 0,46
yBSIIAHKE 3,67+0,64 2,6 <0,01 0,42
CKpy4YMBaHUE 3,85+0,66 2,3 <0,05 0,39
dbepMmeHTanus 4,03+0,67 2,2 <0,05 0,37
CyIIKa 4,23+0,69 19 <0,05 0,33
4E&pHBIN yait 4,59+0,72 1,6 <0,05 0,28
SIYMEHD
KOHTPOJIb 3,63+0,64 - - -
JIMBA 10,35+1,06 - - -
JINCTHSA 3€JIEHOrO Yast 4,44+0,70 4.6 <0,001 0,57
YBSITTAHHE 4,73+0,72 4.3 <0,001 0,54
CKpy4YMBaHUE 5,17+0,75 3,9 <0,001 0,50
dbepmeHTanus 6,05+0,81 3,2 <0,01 0,42
CylIlIKa 6,52+0,84 2,8 <0,01 0,37
4EpHBIN yait 7,03+0,87 2,4 <0,05 0,32
Kak  ormewasioce  BbIlE,  HW3YYEHUIO  AHTUMYTAareHHOM W

AQHTUKAHLEPOr€HHONW AaKTUBHOCTU 3€JIEHOr0 Yas TMOCBSIIEHO 3HAYUTENIbHOE
YHCII0 SKCIIEPUMEHTATIBHBIX paboT. Tak, aHTUMyTareHHasi akTHBHOCTh BOJTHOTO
sKcTpakTa U3 3enéHoro yas (Camellia sinensis) mokazaHa Ha KyJIbType KJIETOK
kuTaiickoro xomsiuka [3, ¢.28]; B cucreme Drosophila melanogaster; Taxxke
MoKa3aHa AaHTUMYyTareHHas M aHTHKAHLEPOT€HHash aKTUBHOCTh (BOJHOIO)
OKCTpakTa 3eJ€HOro 4Yas B TedeHH Kpbic. [lomudeHonsr 3enéHoro das
UHTUOUPYIOT ~ MHIYIHMPOBaHHBIA  N-HUTP0300HC-(2-OKCUTIPOITNIT)-aMIHOM
KapIIMHOTEHE3 ITO/DKEITyTIOYHON JKeNe3bl Y 30JI0THUCTBIX CHPHHCKUX XOMSYKOB
[3, c.29]. PesynbraThl HMccieqoBaHHS MEXaHHM3Ma TE€HO3AIIUTHOTO JEHCTBHS
OTJENbHBIX METa0OMUTOB (PEHOJBbHOM WM MOJU(EHOIBHON IPUPOJIBI
MO3BOJIMIIM BBIABHUHYTH MPEIINOJI0KEHNE, YTO B OCHOBE (DYHKIIMOHHPOBAHUS
ITHX MEXaHHU3MOB JIS)KUT aCOPOIINS MM WHAKTHBAIMS MYTareHOB MPSMOTO U
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KOCBEHHOTO THMA JeicTBUs [3, ¢.36]; moaBIeHNe IPOIECCOB METa0OTUIECKON
aKTUBallMM TpomyTareHoB [4, c.81], a Takke HampaBJEHHAs pPEryJIsAlIUs
AKTUBHOCTH (PEPMEHTOB IMOCTPEIIMKATUBHON M SKCIIM3UOHHON perapaiuu.
Takke, yCTaHOBJIEHO, YTO B OCHOBE MEXAaHU3Ma T'€HO3AIIUTHOrO ACHCTBUSA
OTACNBHBIX ~METAabONUTOB M  (EPMEHTOB 4Yas JIeKAaT MEXaHHYECKHE
MTOTJIOIIAKOUINE CBOMCTBA K KOTOPBIM OTHOCSIT KaT€XUHbI, TaHUHBL. CpaBHEHUE
OKCTPAKTOB U MOJU(DEHOIOB 3€IEHOTO W YEPHOTO Yas TOKA3aIHM, YTO OHHU
MMEIOT MPAKTHYECKH OJUHAKOBO TOJE3HBIA AP EKT s 370poBbs. YalHBIN
JUCT COJNEPKUT CHIJIbHBIE AHTHUOKCHIAHTHBIC TOMU(PEHONBI, TaKUE Kak
snurautokarexut ramiat (OI'KD) u pepmeHT nmonudeHookcuaasy.

B Hactosimiedr pabore, B OTIMYHE OT HM3BECTHBIX, BIEPBBIE HM3YYEHO
BIUSIHUE TPOIEccCa TEXHOJIOTUYECKOM OO0pabOTKH 4as Ha COXpaHEHHE €ero
TCHO3AMUTHBIX CBOWCTB M A()(PEKTUBHOCTh AHTUMYTAICHHOTO JCHCTBHS
HKCTPAKTOB C PA3IMYHBIX CTaUl €ro 00pabOTKH.

[Tponiecc cragmit TO was ot 3en€HOro 10 YEPHOrO Yasi CIOCOOCTBYET
CHIDKCHUIO €ro aHTHUMyTareHHoil s¢dextuBHocTH (AD) mpu MoaudUKauu
umMad B go3e  0,01MKr/Mi  MyTalMOHHOTO TMpolecca WHAYIIMPOBAHHOTO
MyTareHamMM B  KJIE€TKaX MEPUCTEMbl NEPBUYHBIX KOPEUIKOB MILECHHIBI U
SIIMEHSL B MOCJIEIOBATEILHOCTH: 3€JIEHBIA Yail > yBsJIaHUE > CKpYYMBaHUE >
dbepmeHTanusa > cymka > 4€pHbli yail. AHTUMyTareHHas 3¢ QeKTUBHOCTh
3enéHoro 4yasg Ha stanax 1O B KIETKax MEPUCTEMbl KOPEIIKOB MIIEHULBI U
suMeHs npeBbicuiia AD y€pHoro yas npu Aeiicteun ['JI cooTBeTcTBEHHO Ha 25
u 24%; HMM na 20 u 18%; IMBA na 18 u 25%.

BriBoabI

1. M3ydeHo BnusSHHE Ipollecca TEXHOJOTHYECKOW 00pabOTKM 4asi Ha
COXpaHEHHE €ro T€HO3aUIUTHBIX CBOMCTB U 3(P(GEKTUBHOCTh AaHTUMYTAr€HHOTO
JIEUCTBUS OSKCTPAKTOB C pa3IMYHBIX CTaguil ero oOpalOTKM B KJIETKax
MIIEHUIIBI U STYMEHS, YCTAHOBJIEHA UX aHTUMYTareHHast akTUBHOCTb.

2. CpaBHuTeNnbHas  OLIEHKa  aHTUMYyTareHHoW  3(QeKTuBHOCTH
SKCTPAKTOB 4asi, MOJYyYEHHBIX C Pa3JIMYHBIX CTaJUA €ro TEeXHOJIOIMYeCKOH
00pabOTKHU BBISIBUIIA BBICOKYIO 3((PEKTUBHOCTb SKCTPAKTA U3 JIUCTHEB 3€JIEHOTO
qasl.

3. AHTUMyTareHHoe JeicTBHE BOJHO - CIIMPTOBBIX IKCTPAKTOB yasi, C
00pa31oB, MOIYYEHHBIX C PA3IMYHBIX CTAJAUN €ro TEXHOJIOTHYECKOoi 00paboTKu
YCTQHOBJICHO B OTHOIIEHHMM MYTareHHbIX (DaKTOPOB, HHAYLHPYIOIIUX
paznmnunbie Tunel noBpexaeHnid JHK, B Tom 4wucie: ramma-imyuen;
HUTpo3oMeTHIMoueBHHBI - HMM u numeruntens (a) antpauena (JIMBA).

4. AHTUMYyTareHHas aKTUBHOCTh AKCTPAKTOB yast HOCHT
Hecnenn(pUIecKuil XxapakTep, MPosBISSICh BHE 3aBUCUMOCTH OT THUIIA J€HCTBUSA
XUMHUYECKUX MYTareHOB U CBUETEIBCTBYET O MPOSIBICHUU WX N'€HO3AIIUTHBIX
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CBOWCTB Ha pa3HBIX OJTamax (OPMUPOBAHUS U PA3BUTHS MYTAllMOHHBIX
COOBITHUH.
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ZOYLIK YATAGININ ALUNITLOSMIS SUXURUNUN
MIKROSTRUKTURU VO MADDI TORKIBININ ToDQIiQi

Agar sézlar: Zoylik yatagi, alunit, kvars, hematit, mikrostruktur, kimyavi va
mineraloji torkiblor, stixurun teksturasi

Rentgenspektroskopik, rentgenfaza (RFA) vo skanedici elektron — mikroskopik
(SEM) kimi miiasir fiziki-Kimyovi analiz metodlarindan istifade etmoklo Zoaylik
yataginin (Azarbaycan Respublikasi) alunitlogsmis stixurunun mikrostrukturu, kimyovi
vo mineraloji torkibi todqiq edilmisdir. Miioyyan olunmusdur ki, todgiq edilon
alunitlogsmis siixur kondision alunit siixur kateqoriyasina (1-ci ndv) aiddir. Siixur
istigamatlonmis xal-xal teksturaya malikdir.

3.A.Teiimyposa, A.H.Azaes, B.A.I' aceimos, H.U.Ab6acoea, H.M.Caovicos,
M.U.Aboynnaes, U.A. Tanvionwt, C.P.Canumosa

HNCCIEAOBAHUE MUKPOCTPYKTYPbI U BELHIECTBEHHOI'O
COCTABA ATYHUTU3UPOBAHHOM MMOPO/IbI 3ATJINKCKOI'O
MECTOPOXKIEHUA

Knrwouesvie cnosa: 3aznuxckoe mecmopodcoenue, anyHum, Keapy, cemamum,
MUKPOCMPYKMYPA, XUMUYECKUT U MUHEPATIO2UHEeCKUTE COCABbL, MEKCYpa NOPOoObl

C nCnosib30BaHMEM COBPEMEHHBIX (DU3UKO-XMMHUYECKHUX METOJOB aHAJIN3a,
TaKWX KakK PEHTTeHOCIEKTPOCKOMnYecKuid, peHtrenodazossiii (POA) u pacTpoBblii
3NEeKTPOHHO-MUKpocKkonudeckuii (POM) wmerozapl, ucciaenoBaHbl MUKPOCTPYKTYpa,
XMMUYECKUH M MHHEPAJIOTMYECKUH  COCTAaBbl  AlyHUTH3MPOBAHHOM  MOPOJBI
3aramuKCcKOro MecTopokaeHust (Azepbaiimxkanckas PecrmyOnnka). Y CTaHOBICHO, UYTO
WccienyeMas allyHUTU3WPOBAaHHAS IMOPO/Ja OTHOCHUTCS K KaTeropuy KOHIUITHOHHBIX
ayHuToBEIX mopon (1- copr). Ilopoga oOmagaeT OpHEHTHPOBAHHOH MATHUCTON
TEKCTYPOH.
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ZOYLIK YATAGININ ALUNITLOSMIS SUXURUNUN MIKROSTRUKTURU VO MADDI...

E.A.Teymurova, A.l.Agaev, V.A.Gasimov, N.I.Abbasova, N.M.Sadigov,
M.1.Abdullayev, I.A.Talibli, S.R.Salimova

RESEARCH OF THE MICROSTRUCTURE AND MATERIAL
COMPOSITIONS OF ALUNITIZED ROCK OF ZAQLIK DEPOSIT

Keywords: Zaglik deposit, alunite, quartz, hematite, microstructure, chemical
and mineralojical compositions, rock texture

The microstructure, chemical and mineralogical compositions of alunitized
rock of Zaglik deposit (Azerbaijan Republic) were investigated with the use of the
modern physico-chemical analysis methods, sush as X-ray, spectroscopic, X-ray phase
(XFA) and scaning electron microscopik (SEM) methods. There was established, that
investigated alunitized rock belongs to category of the condition alunite rocks (1 sort).
The rock possesses of the oriented dappled texture.

Giris

Alunit filizlori aliiminium sonayesi ii¢iin boyiik maraq kosb edir. Azorbaycan
Respublikasinin Daskoson filiz rayonunda alunit ehtiyati ilo zongin Zoylik yatagi
yerlogir [1]. Bu yatagin emali aliiminium istehsalinda xammal bazasinin
genislondirilmoasi, modernlogdirilmasi, Azorbaycanda geyri-neft sektoruna aid olan
metallurgiya vo kimya Sonayesinin inkisafi baximindan olduqca aktualdir.

M.A.Qasqay fundamental monoqrafiyasinda [2] qeyd edib ki, Zoylik filizinda
alunitin geyri-borabar paylanmasi miiosyyon olunmusdur. Bu yatagin siixurlari
metamorfoz noticasinda bir-birindon strukturu, torkibi vo rangi ilo forglonon xiisusi
tobogolordon ibarstdir. Buna gora alunit siixurunun emali Gisulu onun kondisiyasina
miivafiq olaraq secilmalidir.

Alunitlogsmis siixurlar zaylar, aliiminium sulfati, kalium sulfati, sulfat tursusu,
aliminium oksidi vo Umumiyyatlo potensial aliiminiumun alinma manbayi Kkimi
giymotlondirilir.

Hazirki todgigatlar Zoylik yataginin alunitlogmis siixurunun mikrostrukturu va
maddi terkibinin miisyyan olunmasina hasr edilmisdir.

Analiz metodlar vo aparatura

Zoylik yataginin alunitlogmis stixurunun kimyoavi vo fiziki-kimyovi analizlori
asagida geyd edilmis aparatlarin istifadasi ilo aparilmigdir:

— rentgen spektrometr RFA Universal S8 Tiger, “Bruker” firmasi (Almaniya) —

stixurun tam kimyavi analizi;

— difraktometr D2 PHASER, “Bruker” firmasi (Almaniya) — siixurun

rentgenfaza (RFA) analizi;

— skanedici elektron mikroskopu JSM 6610LV, “Jeol” firmas1 (Yaponiya) vo

spektrometr X-MAX, “OXFORD Instruments” firmas1 (Birlogmis Kralliq) —

stixurun skanedici elektron mikroskopik (SEM) analizi.
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Eksperimental hissa
Toadgigq olunan Zoylik alunitlosmis stixurunun orta niimunasinin tam kimyavi
analizi rentgenspektroskopik metod ilo aparilib. Analizin naticalori cadval 1-do togdim
edilib.
Cadval 1
Zoaylik alunitlogmis siixurunun orta niimunasinin tam kimyavi torkibi, (kiitlo %-1o)

Na,O MgO A|203 S|02 P,Os | SO; | K,O | CaO T|02 MnO | Fe,03 Cl | YTI

1,93 | 0,014 | 22,00 | 26,79 | 0,28 | 29,27 | 5,42 | 0,55 | 0,64 | 0,08 | 591 | 0,06 | 6,5

Qeyd: YTI-950°C temperaturda ugan komponentlorin migdari bildirilir.

Cu Sr Cr Zr Ni Co Zn Ba As

0,0231| 0,0185 | 0,35 | 0,067 0,018 | 0,0081 | 0,0004 | 0,04 | 0,02 | 0,0195

Codvalds goriindityti kimi, Zoylik yataginin alunitlogmis slixurunun
torkibi giymatli komponentlardoan ibarstdir: aliiminium oksidi, sulfat anhidridi,
kalium va natrium oksidlori. Ona gére tadqiq olunan siixurun kompleks emali
moagsadouygundur [3].

Niimunads vanadium va titanin miqdar1 kifayat godor yiiksokdir. Zaylik
yataginin alunit filizinin kompleks emali texnologiyasinin islonmasi zamani
vanadiumun ¢ixarilmasi maraq kosb eds bilor. Zavodlarin ¢oxunda aliiminium
filizlorinin emalinda vanadiumun ¢ixarilmasi sonaye miqyasinda totbigq olunub
[4, 5]. Zaylik alunit filizinds olan diger faydali komponentlarin — domir, titan,
xromun istifadasi sonayeds tatbiq olunmur va halalik onlar praktiki maraq kasb
etmir [6].

Miioyyon olunub ki, todgiq edilon Zoylik alunitlosmis siixuru
istigamatlonmis xal-xal teksturaya malikdir. Onun tosviri sokil 1-do toqdim
edilib. Siixurun rongi tiind bozdur. Ehtimal olunur ki, sababi siixurda kvarsin
miqdarinin yiiksok olmasidir.

Iod

“‘7;’\“ Y

Ay

Sakil 1. Zoylik yatagimin alunitlosmis siixurunun istiqamatlonmis
xal-xal teksturasinin tasviri
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Zoylik alunitlogsmis stixurunun niimunasinin rentgenfaza (RFA) analizi
naticasinds miiayyan edilib ki, onun asas tarkibini K-Na-aluniti (~49,9%), kvars
(~39,0%) vo hematit (4,14%) toskil edir. Siixurda az miqdarda kaolinit (~2,6%)
vo kampilyait (~3,8%) askar olunub.

Kampilyait — metal sulfatlarinin skarn ¢okiintiilorinin  oksidlogsmasi
naticasinds alinmig nadir mineraldir. Onun amala galmasi prosesi nadir hallarda
bas verir. Bu sobabdon kampilyaitin zongin monboyi yoxdur [7]. Siixurun
difraktoqrami sokil 2-do togdim edilib.

2 2

2
1 2

2Theta (Coupled TwoThetaTheta) WL=1.54060

Sakil 2. Zoylik yatagimin alunitlogmis stixurunun difraktogrami. Fazalarin
gostaricilori: 1 — PDF 01-070 — 7344 SiO, — kvars; 2 — PDF 01 — 078 — 4554
(K0'75N3.0’25)A|3(SO4)2(OH)5 - alunit; 3 — PDF 00 — 058 — 2001 A|28|205(OH)4 —
kaolinit; 4 — PDF 01 — 071 — 5088 Fe,O; — hematit; 5 — PDF 01 — 075 — 1325
CU4Mn(SO4)z(OH)6(H20)4 - kampllyalt

Zoylik alunitlogsmis siixurunun mikrostrukturu va mineraloji torkibi SEM
analizlorinin istifadasi ilo todqiq edilib. Siixurun SEM analizinin naticalori sokil 3-da
tagdim edilib.
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Sakil 3. Zoylik yatagimin alunitlogmis siixurunun SEM analiziarinin naticalori:
a) stixurun element torkibi; b) stixurun elektron tasviri (I); x170: 1 — K-Na-alunit;
2 — kvars; 3 — hematit; 4 — kaolinit; ¢) sixurun tarkibino daxil olmus elementlarin
energetik spektrlori; ¢) stixurun skanogrami, d) stixurun elektron tasviri (11); 1 — K-Na-
alunit; 2 — kvars; 3 — hematit; 4 — kaolinit;

Kimyavi (cadval), SEM (sokil 3a) vo RFA (sokil 2) analizlorinin
naticasindo miioyyon olmusdur ki, todqiq edilon siixurda alunitin torkibi
~49,9+75% toskil edir. Siixurda alunitin torkibinin hesabatt M.A.Qasqay vo
[.LA.Babayev torofindon toklif edilmis {imumilosdirilmis iisula uygun olaraq
aparilib [2]. Torkibindo 45-50% alunit olan filizlor bilavasito texnoloji emal
ticlin yararli xammal sayila bilor [8]. Belaliklo, aparilmis todgiqgatlar naticasinda
mioyyan edilmisdir ki, Zaylik alunitlosmis siixuru DOSTa (I'OCT) miivafiq
olaraq kondision alunit siixurlar1 kateqoriyasina (1-ci ndv) aiddir (alunit —
45+80%; SO; — 15,46+30,93%) [2].

Zoylik yatagmin alunitlogmis slixurunun osas torkibini togkil edon
minerallarin (kvars, alunit, hematit, kaolinit) forma, 6l¢li vo xarakterik cizgilori
sokil 3(b, ¢, d)-do togdim edilmisdir. Kombinasiyali {ifliqi cizgilari olan kub va
romboedr formali kristallar alunitin xiisusi alamatloridir [9]. Trigonal prizma
formal1 kvars kristallarinin iizerinds ¢arpaz cizgilor miisahids olunur [10].

Alunit siixurunun torkibinin todqigi, alunit xammalinin keyfiyyatinin
dayarlandirilmasine vo onun emalinin texnoloji sxeminin se¢iming gora bdyiik
nozari vo praktiki shomiyyato malikdir.
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Naticalor

Miiasir fiziki-kimyavi analizlordan (rentgenspektroskopik, RFA vo SEM)
istifado etmoklo Zoylik yataginin alunitlosmis stixurunun mikrostrukturu, tam
kimyavi vo mineraloji torkiblori miioyyanlosdirilmisdir.

Tadqiq edilon alunitlogmis siixur kondision alunit siixurlar kateqoriyasina
(1-ci n6v) aiddir. Siixurda alunitin torkibi ~49,9+75% toskil edir.

Alunitlogmis siixurun asas torkibini kvars, alunit vo hematit toskil edir; az
miqgdarda kaolinit vo nadir mineral — kampilyait askar edilmisdir.

Siixur istiqgamoatlonmis xal-xal teksturaya malikdir.

Zoylik alunitlosmis siixurunun mikrostrukturunun elektron tasviri taqdim

edilib.
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AZORBAYCANDA IR MAYGULUNUN (PODICEPS CRISTATUS
PALLAS) TREMATOD FAUNASI

Agar sozlar: maygiilii, trematod, su quslar

1998-2016-c1 illordo Azorbaycanin 9 su hovzesindon 94 odod iri maygili
helmintoloji todgiqatdan kegirilmis, 12 ndv trematod tapilmigdir. Bunlarin 3 névii
yalniz maygiiliilorin, qalanlar1 iso hom maygiliilorin, ham do basqa su-bataqliq
quslarinin  parazitloridir. Trematod noévlorinin 9-u maygiliiniin bagirsaginda, biri
garaciyarin 6d yollarinda vo bagirsaqda, biri boyroklords, biri iso bir sira orqanlarin
birlogdirici vo piy toxumalarinda tapilmigdir. Novlorin yarisinin  metaserkarilari
baliglarda parazitlik edir vo baliqyeyon quslari yoluxdurur. Azarbaycanin miixtalif su
tutarlarindaki iri maygiiliilorin trematod faunalarinin oxsarliq deracasi bu su tutarlari
arasindaki mosafodon vo onlardaki yasama sgoraitinin no godor oxsar olmasindan
astlidir. Tapilmig névlardan birinin metaserkarilori ov va ev su quslarinin zaiflomasine
Vo atinin keyfiyyatinin xeyli asag1 diismasins sabab olur.

E.A.Maxmyoosa

®AYHA TPEMATO/I BOJIBIIOM ITOT'AHKH (PODICEPS CRISTATUS
PALLAS) B ABEPBAHJI’KAHE

Knrwuesvie cnosa: nozanxa, mpemamooa, 6000RIA6AIOWASI NMUYA

B 1998-2016 romax wuccnemoBanbl 94 OOJBIIMX IOTAaHOK M3 Pa3IMYHBIX
BOZI0eMOB A3epOaiimkaHa, oOHapyxeHo 12 BuaoB Tpemato . M3 Hux 3 Buaa napasuthbl
MOTAaHOK, OCTAJbHbIC — PA3JIMYHBIX BOJHO-OOJOTHBIX MNTHUIL. 9 BHOB HAWJICHBI B
KHUILIEYHUKE IOTaHKH, B OCTAJbHBIX OpraHax OOHapyXEHO IO OJHOMY BHIY. 3a
HCKJIIIOYCHUEM OJIHOTO, BCE BHJbI JIOCTHIAIOT IIOJIOBOH 3peIOCTH B OpraHu3Me
Oonbioi moraHku. [T0JOBHHA OTMEUEHHBIX BHJIOB TPEMATOJ MOMNAgacT B MTHUIl NPU
MOEJaHuU 3apakeHHbIX pbIO. [loxoxecTh (ayH Tpemaron OOJNBIIOH MOTAHKH W3
Pa3IMYHBIX BOJOEMOB A3sepOaiikaHa 3aBUCUT OT PACCTOSHHS MEXKIy BOJOSMAMH U
CXO0XKECTH YCJIOBUH oOWTaHus B HHUX. V3 HalifieHHBIX TpemaToj | BHJ CHIDKaeT
KaueCTBO MsICAa OXOTHUYBUX U JOMAIIHUX BOJOILIABAFOIINX IITHII.
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THE FAUNA OF TREMATODES OF GREAT CRESTED GREBE (PODICEPS
CRISTATUS PALLAS) IN AZERBAIJAN

Keywords: greb, trematode, waterfowl

94 great crested grebes from different basins of Azerbaijan were studied in
1998-2012, as result of this 12 species of trematodes found. Of them 3 species are
parasites of grebes, the rest — of various water birds. 9 species of trematodes were
registered in the intestine of the grebe; in each of other organs only one species was
found. Except for one, all species reach sexual maturity in the body of the grebe. An
half of found trematode species infect the birds when they eat the infected fish. The
similarity of trematode fauna depends on the distance between water bodies and the
likeness of habitat conditions in them. One of found trematode species impairs the
condition of meat of hunting and domestic water birds.

Giris
Iri maygiilii (Podiceps cristatus Pallas) Azorbaycanin daxili sututarlarinda vo
Xazar doanizi sahillorinds genis yayilmis qusdur. Bu n6vo aid olan fardlorin oksariyyati
kogari hoyat siiriir, az bir hissosi burada qiglayir. Xirda baliglar, suda-quruda
yasayanlar, xarcongkimilor, mollyusklar vo su bitkilori ilo gidalanir. Bu qusun
parazitlorinin, o climlodon trematodlarmin Syranilmasinin ham nazori vo hom do
praktiki shomiyyati olsa da, bizim apardigimiz todgigata godor Azarbaycanda onun

trematod faunasina dair moalumat [9] hom ¢ox az vo hom do xeyli doracado kéhnolmis
idi.

Material vo metodika

1998-2016-c1 illarde Davagi limanindan — 15, Ki¢ik Qizilagac korfazindon — 15,
Abseron yarimadasi sahillorindan — 10, Orta Kiirdon — 6, Asagi Kiirdon — 8, Kiiriin
deltasindan — 12, Mingagevir su anbarindan — 11, Varvara su anbarindan — 12, Asagi
Arazdan — 5 odad olmagla, comi 94 odod iri maygilii imumi gabul olunmus tam
helmintoloji yarma tsulu ilo [10] todqiq edilmisdir. Askara ¢ixarilmig biitiin
trematodlar toplanaraq 70°-li spirtdo fikso edilmis, laboratoriyaya gotirilmis, burada
kameral iisullarla islonilmis vo identifikasiya olunmusdur.

Naticalor va onlarin miizakirasi

Bizim doqquz todgigat montogasinds apardigimiz todgigatlar naticasinds
iri maygiiliindo 12 nov trematod askara ¢ixarilmigdir. Asagida bu novlarin
tosnifat icmali, onlarm hor birinin iri maygiiliiniin miixtolif organlarinda
lokallagsmasi, invaziyasinin ekstensivliyi (%) vo intensivliyi (ford), hamg¢inin
qisa bioloji xarakteristikasi verilmisdir.

Sinif TREMATODA RUDOLPHI, 1808

Dasto FASCIOLIDA SKRJABIN ET GUSCHANSKAJA, 1962
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Yarimdasto ECHINOSTOMATATA Szidat, 1936

Fasilo ECHINOSTOMATIDAE Dietz, 1900

Patagifer bilobus (Rudolphi, 1819)

Syn. P. parvispinosum Yamaguti, 1933

Yayilmasi: Davagi limant (26,7%; 2-4 odad), Kicik Qizilagac korfoazi
(20,0%; 4-16 odad), Orta Kiir (1/6; 1 odad), Asag1 Kiir (2/8; 1-6 oadad), Kiiriin
deltas1 (16,7%; 1-4 adad)

Lokallasmasi: bagirsaq.

Baligyeyan  su-bataqliq  quslarmin  parazitidir.  Nadir  hallarda
caydaglilarda, su foralarinds va iyroncalords do tosadiif edilir [2].

Petasiger megacantha (Kotlan, 1922)

Syn. P. neocomense Fuhrm., 1927

Yayilmasi: Mingagevir (9,1%; 1 adad) vo Varvara su anbarlar1 (8,3%; 2
adad).

Lokallagmasi: bagirsaq.

Maygiiliilorin parazitidir; inkisafinda sirin su mollyusklar1 vo baliglar
istirak edir [5].

P. skrjabini Baschkirova, 1941

Yayilmasi: Mingagevir (18,2%; 1-2 odod) vo Varvara su anbarlar1 (8,3%;
1 odad)

Lokallagmasi: bagirsaq.

Qazkimilarin va maygiiliilorin parazitidir [12].

Fasilo ECHINOCHASMIDAE Odhner, 1910

Echinochasmus coaxatus Dietz, 1909

Yayilmasi: Davagi limani (33,3%; 3-5 odad), Kicik Qizilagac korfazi
(26,7%; 1-3 odad), Kiiriin deltasi (8,3%; 3 adad).

Lokallasmasi: bagirsaq.

Osason maygiiliilorin parazitidir, bazon bagqa su-bataqliq quslarinda da
tosadiif olunur; birinci araliq sahiblari qarinayaqli mollyusklardir [14].

E. dietzevi Issaitschikoff, 1927

Syn. E. mathevossianae Schachtachtinskaja, 1958

Yayilmasi: Asagi Kiir (1/8; 2 odad).

Lokallagsmasi: bagirsaq.

Maygiiliilorin parazitidir [12].

E. mordax Looss, 1899

Yayilmasi: Mingagevir su anbari (9,1%; 2 adad).

Lokallagsmasi: bagirsaq.

Maygiiliilorin vo kiirokayaqlilarin parazitidir, bazon basqa su-bataqliq
quslarinda da tosadiif olunur.

Mesorchis pseudoechinatus (Olsson, 1876)
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Yayilmasi: Dovagi limani (20,0%; 1-3 adad),, Kigik Qizilagac korfoazi
(26,7%; 2-7 odad), Xozorin Abseron yarimadasi sahillori (10,0%; 1-5 odad),
Kiiriin deltas1 (8,3%; 2 adad).

Lokallasmasi: bagirsaq.

Osason (qagayilarda, daha az iso iyroncalords, qazkimilords vo
kiirokayagqlilarda parazitlik edir; birinci araliq sahiblori qarinayaqli mollyusklar,
ikinci araliq sahiblari baliglardir [14].

Fasilo HETEROPHYIDAE Odhner, 1914

Cryptocotyle concavum (Creplin, 1825)

Syn.: Distomum concavum Creplin, 1825

Yayilmasi: Davagi limani (13,3%; 2-6 adad), Xozarin Abseron yarimadasi
sahillari (10,0%; 2 odad), Kiiriin deltasi (8,3%; 1 adad).

Lokallagmasi: bagirsaq.

Baliqyeyon quslarin parazitidir; ikinci araliq sahiblori baliglardir [7].

Fasilo OPISTHORCHIDAE Braun, 1901

Metorchis intermedius Heinemann, 1937

Yayilmasi: Kigik Qizilagac korfazi (13,3%; 2-9 adad), Xazorin Abseron
yarimadasi sahillori (20,0%; 1-3 adad), Asag1 Araz (1/5; 2 odad).

Lokallagmasi: qaraciyarin 6d yollari, bagirsaq.

Miixtalif baliqyeyon quslarinn parazitidir; birinci araliq sahiblori sirin su
mollyusklart, ikinci araliq sahiblori miixtalif baliqlardir [11].

Fasilo EUCOTYLIDAE Skrjabin, 1924

Eucotyle cohni Skrjabin, 1924

Yayilmasi: Mingogevir su anbart (18,2%; 1-2 odad), Varvara su anbari
(16,7%; 2-3 odod).

Lokallagmasi: boyroklor.

Osasan qaqgarlarin va iyrancalarin parazitidir, gazkimilords do geyd olunur
[8].

Foasilo STRIGEIDAE Railliet, 1919

Strigea falconis Szidat, 1928

Yayilmasi: Davagi limant (13,3%; 3-9 odad), Kicik Qizilagac korfazi
(20,0%; 1-3 odad), Asagi Kiir (1/8; 3 adad), Kiiriin deltas1 (16,7%; 1-2 adad).

Lokallagsmast: dorialti piy toxumasi Vo birlosdirici toxuma, qida borusu vo
traxeyanin otraflari, boyun vo bag ozalslorinin fassiyalarinin alti.

Osas sahiblori  yirtict  quslardir;  mezoserkarilori  amfibilarin,
metaserkarilori iso baliqlardan bagqa biitiin su heyvanlarinin, o ciimlodon su-
bataqliq quslarinin miixtalif toxumalarinda lokallasir [3].

Qarabattaglarin vo maygiiliilorin parazitidir; birinci araliq sahibleri sirin
su mollyusklari, ikinci araliq sahiblori miixtolif baliglardir [13].

Fosilo DIPLOSTOMATIDAE Poirier, 1886

Hysteromorpha triloba (Rudolphi, 1819)
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Yayilmasi: Orta Kiir (2/6; 2-5 odad), Asagi Kiir (2/8; 2-5 adad).

Lokallasmasi: bagirsaq.

Qarabattaglarin vo maygiiliilorin parazitidir; birinci araliq sahiblori sirin
su mollyusklari, ikinci araliq sahiblori miixtalif baliglardir [13].

Tosnifat icmalindan goriiniir ki, bizim apardigimiz todqigatlar naticasinda
Azorbaycanin daxili su hovzalorinds yasayan iri maygiilinds 1 dostoys, 7
fasilays va 8 cinso aid olan 12 ndv trematod tapilmisdir. Bu novlarin 3-ii yalniz
maygiiliilorin, galanlar1 iso ham do basqa su-bataqliq quslarinin parazitloridir.
Osas sahibi yirtici quslar olan, diger quslarda iso metaserkari morholosinda
parazitlik edon Strigea falconis istisna olmagla bunlarin hamis1 maygiiliinds
cinsi yetkinliys gatir. Trematod ndvlarinin 9-u maygiiliiniin bagirsaginda, biri
garaciyarin 6d yollar1 vo bagirsaqda, biri boyroklords, biri iso dorialti piy
toxumasi va birlogdirici toxuma, qida borusu va traxeyanin otraflari, boyun vo
basg azalalorinin fassiyalarinin altinda geyd olunmusdur.

Serkarilori aktiv olarag su quslarmin badonino daxil olan vo orada
metaserkarilora gevrilon Strigea falconis istisna olmagla bu noévlorin hamisi
quslarin orqanizminda cinsi yetkinliys catir.

Iri maygilii baligyeyon qus oldugundan, onda tapilmis 12 nov
trematoddan 6 novii (Patagifer bilobus, Petasiger megacantha, Mesorchis
pseudoechinatus,  Cryptocotyle  concavum,  Metorchis  intermedius,
Hysteromorpha triloba), yani tam yarisi, metaserkari morhoalosinds baliglarda
parazitlik edir va baliq yeyarkon quslar1 yoluxdurur.

Bu vo ya diger qus noviiniin trematod faunasinin zongin, yaxud kasib
olmasi yasayis maskanlorinin bu qusu trematodla no daracads yoluxdura bilma
gabiliyyatindon asilidir. Bels ki, 6lgiica iri, ham molyusk, hom baliq vo ham do
qus faunasi zongin olan Davagi limani, Kigik Qizilagac korfozi vo Kiiriin deltasi
kimi todgigat montagalorinin hor birinds 5 név trematod tapilmigdir. Asagr Kiir
Vo Mingagevir su anbarinin har birinds 4 név, Xozorin Abseron yarimadasi
sahillori vo Varvara su anbarinin har birinds 3 nov, Orta Kiirde 2 nov, Asagi
Arazda iso 1 nov trematod qeyd olunmusdur. Bu qusun trematod faunasinin
miixtalif su hévzalorinds belo forqli olmasi onunla slagadardir ki, yuxarida adi
¢okilon birinci ii¢ su tutarinin ekoloji soraiti digarlorinkino nisbaton daha
rongarong, heyvanat alomi iso daha zongindir. Bundan basqa bunlarda bu
qusdan nisbaton gox sayda todqiq olunmusdur. iri maygiiliiniin on az sayda
todqiq olundugu moantagalor Asagi Araz (5 adad) vo Orta Kiirdiir (6 adad)
oldugundan, burada on az trematod névii qeyds alinmigdir.

Coadvalds todgiqatin aparildigi su tutarlarinda iri maygiiliiniin trematod
faunasinin Cekanovski-Serensona goro [1, 6] oxsarliq omsallar1 verilmisdir.
Buradaki moalumatdan goriiniir ki, Davagi limanindan va Kiiriin deltasindan alda
edilib todqiq olunmus quslarin trematod faunas: tamamilo (100%) eynidir.
Kigik Quzilagac korfazi vo Davagi limani, Kigik Qizilagac korfazi vo Kiiriin

87



Y.O.Mahmudova

deltasindan todqiq olunmus quslarin da trematod faunasi arasindaki oxsarliq
yiiksok olub har iki halda 66,7%-2 barabardir. Asagi Kiiriin bu gostariciys gora
Kigik Qizilagac korfazi ilo oxsarliq daracasi az deyildir (51,1%). Orta Kiir vo
Asag Kiirtin oxsarliq doracasi 50,0%-dir.

Cadval
Tadgiqatin aparildig: su tutarlarinda iri maygiiltiniin trematod faunasinin Cekanovski-

Serensona gora oxsarliq amsallart (%-15)

(ixtisarla verilon adlar: Dov — Dovagi limani, KQ — Kicik Qizilagac korfozi, Ab —
Xazorin Abseron yarimadasi sahillori, OK — Orta Kiir, AK — Asagi Kiir, KD — Kiiriin
deltasi, Min — Mingagevir su anbari, Var — Varvara su anbari, AA — Asag1 Araz)

AA | Var Min KD AK OK Ab KQ
Dav 0 0 0 100,0 | 28,6 | 16,7 | 33,3 | 66,7
KQ | 20,0 0 0 66,7 | 51,1 | 16,7 | 33,3
Ab 33,3 0 0 33,3 0 0
OK 0 0 0 16,7 | 50,0
AK 0 0 0 28,6
KD 0 0 0
Min 0 75,5
Var 0

Maraqlidir ki, Mingogevir vo Varvara su anbarlarindan todqiq olunmus
maygiiliiliilorin trematod faunasi he¢ bir basqa su hovzosindakilara gotiyyan
bonzomir (oxsarliq = 0%). Lakin bunlarin 6z aralarinda olan oxsarliq 75,5%
toskil edir. Bunu yalniz onunla izah etmok olar ki, yanasi yerlogson bu iki su
anbarinda iri maygiiliiniin yerli polulyasiyas1 vardir vo 0, homin qus ndviiniin
basqa su tutarlarindaki populyasiyalarindan miisyyan gadar tocrid olunmusdur.

Beloliklo, respublika daxilindoki su tutarlarinda yasayan iri maygiiliilorin
trematod faunalarinin oxsarliq doracasi bu su tutarlart arasindaki mosafodon vo
onlardaki yagsama saraitinin no godar oxsar olmasindan asilidir.

Su-bataqliq quslarinin trematodlarinin  oksariyyatindon forgli olaraq
Strigea falconis onlarin orqanizminds yalniz metaserkari morholasino godor
inkisaf edir. Homin parazit bu quslarin dorialti piy toxumasi vo birlosdirici
toxuma, gida borusu vo traxeyanin otraflari, boyun vo bas oazalslorinin
fassiyalarinin altinda lokallasir. Axirinci sahib olan yirtici quslar bu helmintlo
yoluxmus su-bataqliq quslarn ilo qidalandigda homin parazit onlarin
organizmina disiir vo bagirsaginda cinsi yetkinliys catir. Bu trematodun
metaserkarilori quslarin miixtolif toxumalarinda parazitlik edib onlarin
zoiflomasing, ov quslariin va ev su quslarimin atinin keyfiyyotinin xeyli asagi
diismasino sobob olur [4].

Su-bataqliq quslarinda parazitlik edon trematodlarin oksariyyati bu
heyvanlardan axirinci sahib kimi istifado etdiyindan, tobii soraitdo bir gayda
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olaraq quslarda agir xastoliklor toratmirlar, ¢iinki axirinci sahibin 6limii adaton
onda parazitlik edon trematodlarin da 6liimiine Sobab olur.

Yekun

1998-2016-c1 illarda Azarbaycanin 9 su hovzasindon 94 odad iri maygiilii
helmintoloji todqigatdan kegirilmis, 12 ndv trematod tapilmisdir. Bunlarin 3-i
yalniz maygiiliilorin, qalanlart iso hom maygiiliilorin, hom do basqa su-bataqliq
quslarinin parazitloridir. Bir névdan basqa hamis1 maygiiliinds cinsi yetkinliys
catir. Trematod novlarinin 9-u maygiiliiniin bagirsaginda, biri garaciyarin 6d
yollar1 vo bagirsaqda, biri boyraklords, biri iso bir sira orqanlarin birlasdirici vo
piy toxumalarinda tapilmisdir. Qeyd olunmus trematodlar névlarindon 6-s1, yoni
tam yarisi, metaserkari morhalosinds baliglarda parazitlik edir vo baliq
yeyorkon quslar1 yoluxdurur. Azorbaycan respublikasi oraizisindoki su
tutarlarinda yasayan iri maygiiliilorin trematod faunalarinin oxsarliq doeracasi bu
su tutarlar1 arasindaki mosafodan va onlardaki yagama goraitinin na godor oxsar
olmasindan asilidir. Askara ¢ixarilmis trematodlardan bir néviin metaserkarilori
oV Vo ev su quslarmin zoiflomasine vo atinin keyfiyyotinin xeyli asagi
diismasina sobab olur.
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CHUHTE3 U CTPOEHUE KOMIIVIEKCOB Cu, Co ! Ni
C AMUHO®EHOJIAMUA

Knrwoueesvle cnosa. meov, xobanom, HuKeib, AMUHOMEHONbL, IKCMPAKYUOHHO-
gomomempuueckuii memoo

ODIBUKO-XUMITYECKUMI METOJIAaMH HMCCIIenoBaHo komruiekcooOpasopanme Cu(ll),
Co(IT) u Ni(Il) ¢ amunoeromamu {2-nunepuauHOMETHI-4-(1-Me THITIMKITONEHTHIT ) heHOI
(AD,), 2-nunepuAMHOMETHI-4-(1-MeTUIIMKIIOTeKCHIT) ¢enon (AD,), 2-
nnepuarHOMeTHI-4-(3-MeTrmmknorekcmn) (¢enon (AD;)}. HaiifeHs! onTuMasbHbIC
ycIoBUsL 0Opa3oBaHWsl W DKC- TPAKIUM COSTUHEHWH W YCTAaHOBJICHBI COOTHOILCHUS
KOMITOHEHTOB B Komiuiekcax (pH 4.2-6.8, A= 450-586 um, Me: AD =1:2, ¢ = (2.6-
2.8)x10%. PaspaGoransr doromerpuueckue mertomuku ompenertenus Cu(Il), Co(Il) u
Ni(Il) B paznmmuneix oObekTax. llpemmaraemble METOAMKH XapaKTEPU3YIOTCS XOpoIIen
BOCIPOM3BOJTUMOCTBIO H HU3KMMHU Tpe/ieTIaMi OOHAPY KEHHSI.

G.A.Hiiseynova

AMINOFENOLLOR iLO Cu, Co voa Ni KOMPLEKSLORININ
SINTEZi VO QURULUSU

Acar sazlar: mis, kobalt, nikel, aminofenollar, ekstraksiya-fotometrik iisul

Fiziki-kimyavi tisullarla Cu (IT), Co (IT) va Ni (II) ionlarmin aminofenollarla {2-
piperidinometil-4- (1-metilesiklopentil) fenol (AF;), 2-piperidinometil-4- (1-metiltsiklo-
heksil)fenol (AF;) vo 2-piperidinometil-4- (3-metiltsikloheksil) fenol (AF3)} kompleks
omologalmasi tadqiq edilmigdir. Kompleks birlogsmolarin amalo golmas va ekstraksiya goraiti
miioyyan edilmis vo kompleksdo komponentlarin molyar nisbati tapilmisdir (pH 4.2-6.8, A
= 450-586 nm, Me: AF = 1: 2, & = (2.6-2.8) x 10%). Miixtalif obyektlords Cu (II), Co (II)
va Ni (II) ionlarmin tayini tigiin fotometrik {isullar iglonib hazirlanmigdir. Yeni islonilmis
miitodikalar yaxs1 tokrarlanan naticalars vo asagi toyin olunma sarhaddine malikdir.
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I A.T'yceunosa

G.A.Guseinova

SYNTHESIS AND STRUCTURE OF Cu, Co, and Ni COMPLEXES
WITH AMINOPHENOLS

Keywords: copper, cobalt, nickel, aminophenols, extraction-photometric
method

Complexation of Cu (II), Co (II) and Ni (II) with aminophenols {2-
piperidinomethyl-4- (1-methylcyclopentyl) phenol (AF), 2-piperidinomethyl-4- (1-
methylcyclohexyl) phenol (AF;), 2-piperidinomethyl-4- (3-methylcyclohexyl) phenol
(AF3)}. The optimal conditions for the formation and extraction of compounds were found
and the ratios of the components in the complexes were determined (pH 4.2-6.8, A = 450~
586 nm, Me: AF = 1: 2, ¢ = (2.6-2.8) x 10%). Photometric procedures have been developed
for the determination of Cu (II), Co (1), and Ni (Il) in various objects. The proposed
methods are characterized by good reproducibility and low detection limits.

Jns OTOMETpUYECKOrO  ONpeAeNeHUs] MEAM  IPUTOHBl  MHOTHE
X€J1aTo00pa3yIoIle peareHThbl, OTHOCSIIMECS] K Pa3HbIM KjlaccaM COCIMHEHHUH U
cozieprkalue B kayecTBe JOHOpHBIX atoMoB N, O wim S. PeareHTsl, cofepixariye
THAPOKCH- M KapOOKCU - WM JIBE TMIPOKCUTPYIIIBI B Opmo-TIOJI0KEHUN APYT K
IpYyry, B3aUMOJEUCTBYIOT C MEIbI0 IPEUMYIIECTBEHHO B CIA0OKUCIBIX H
HEUTpaJIbHBIX Cpelax ¢ 0O0pa30BaHMEM OKPALIEHHBIX KOMIUIEKCHBIX COEJUHEHUH
[1]. Menp OTHOCHTCS K YHCITy TEX METAJIOB, KOTOPBIE 001a/1a10T XpOMO(hOPHBIMU
CBOMCTBaMH, 1O 3TOMY CpeJ MHOTOYHCIICHHBIX (POTOMETPUUECKUX METOIOB €€
OIpEIETIeHNs] UMEIOTCSI OCHOBAHHBIE HA UCIIOJIb30BAHUM OKpPAIIIEHHBIX PEareHTOB
C XpoMOGOpPHBIMH TPYINAMH M METObI, B KOTOPBIX NPHUMEHSIOT OeCIBETHbIE
peareHTsI [2].

st poToMeTprUecKoro onpeAeneHus KoOalbTa CeeKTUBHBIMU SBIIIOTCS
peareHThl ¢ 0-HUTPO30(PEeHOIBHOM TPYNIHMPOBKOM MIIM aHAJIIOTUYHOTO CTPOEHUS C
OKCHUMHOH TpynmupoBkoid. Hanbosblee pactpocTpaHeHHe MOMYyYHIA METO/bI, B
KOTOPBIX  HCIIOJBb3YIOTCSI ~ OpPraHMYeCKUe  peareHThl —  IPOWU3BOJHBIC
HUTPO30HA(TONOB, TNHUPUIAMHOBBIE a30COEAMHEHUS, M3 KOTOPBIX OOJbIIOE
pacrhpocTpaHeHne nomydu 4-(2-mupuaninaso)-pesopuu [3].

Jnst  oroMerpuyeckoro OnpeneNieHuss HUKeNs TPUrOHbl  MHOTHE
XeIaTo00pa3yIoIIe PeareHThl, OTHOCSIMECS K Pa3HbIM KJlacCaM COEAMHEHWH U
coziepaiie B KadecTBe JNOHOpHBIX aromMoB N, O mmm S. HawubGonee uacto
MIPUMEHSIOT JUOKCUMBI, OKCHAa30COEIMHEHUS, a TaK)Ke THOKapOOHOBBIE KHCIIOTHI
[4].

Hamu wuccnenoBansr kommiekcsl Cu(Il), Co(Il) m Ni(Il) {Me(I)} ¢
aMUHO(EHOTIAMHU (AD, HL) {2-munepumHOMeTHIT-4-(1-
MmetwinukioneHtun)peron (Ad;), 2-munepuauHOMETHI-4-(1-METHUITIMKIIOreK-
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cwn) penon (ADy), 2-nunepuauHOMeTHI-4-(3-MeTrmKIorekcu)penon (Ads)}.

JKCNepUMEHTAIbHAS YacTh

Pearentbl M pacTBOpbl. J11 NPUTOTOBJIEHUS HCXOJHOTO PacTBOpa
(1 mr/mm) Cu(Il) 3.9296 T CuSO4*x5H,0 pacTBopviu B BOJE, 3aTe€M NPUOABUIH 2
karu kKoHIl. HoSOy4 1 paz6aBuiu B MepHO#t kosi6e Bojol 1o 1 11 [5].

Ucxomneiii pactBop (Imr/mi) Co(Il) roToBwaM pacTBOPEHHEM TOYHON
HaBecku CoSO4x7H,0 B Boze, copepxkamieit 2 Ma koHI. HpSO4, u pazbaBmisim
Bozoi a0 1 1 [5].

Cranmaptabiii pactBop (1mr/mm) Ni(Il) roroBum pacTBOpeHHEM TOYHOU
naBecku NiClsx 6H,O B Bone, comeprkamieit 2 mu kori. HoSO, [S]. PactBopsr ¢
MEHbIIIeH KOHILIEHTpAIIKeH Moyvany pa30aBlieHHeM UCXOAHBIX COOTBETCTBYIOLIECH
KHCJIOTOW HETIOCPEIICTBEHHO TIePe]] SKCIICPUMEHTOM.

B pa6ore ucnonp3oBamum 0.01 M pactBoper AD B xmopodopme. AD
OYMINAIIM TIEPCOCAKICHUEM W3 JTAHOJBHBIX PACTBOPOB IMPHOABICHHEM BOJBI U
3aTeM MeperoHKoi. B kauecTBe sKcTpareHTa MpUMEHEH OYHILIEHHBINH XJI0pOPOPM.

Hounyro cuny pactBopos, paBHyo p = 0.1, moajaepkuBany MOCTOSHHON
BBeZieHWeM paccuntaHHoro kommuectBa KCl. [lnsg co3manust HeoOxomaumoi
KHCJIOTHOCTH pacTtBopoB npumensii 1 M pactBop KOH. Bce ucnonb3oBanubie
peareHThl UMY KBATM(UKAIMIO Y. [T. a. WM X. .

A® cunTe3npoBaiy o Metoauke [6]. Mnentuduxaimio CHHTE3UPOBaHHOTO
peareHra MpOBOJIMIM C TOMOIIBIO 3JeMeHTHoro aHanuza, WMK- u SMP-
cnekrpockonuu [7]. CHUHTE3MpPOBaHHbIE COEIMHEHUS OIpeesieHbl  (PU3HKO-
xummrueckumu Metogamu: K- u IMP-cniektpockonuei.

A®;. VK-ciiextp (KBr)- 3470 em™ v (OH), 3050 em™ v(CH), 2850 cm™
V(CH3), 1620 cm™ v(CgHs), 820 cm™ §(C-H), 1470 em™ 8(-CHy), 1420 cm™ (VCN),
1391em™ (VCO).

Cnextp 1H SIMP (300,18 MI'w, C¢Dg). 2.90 (s, 3H, CH3), 2.45 (s, 2H, N-
CH; munepumun), 1.60-2.47(m, 10H, nunepunun), 7.38—7.42 (m, 3H, Ar).

A®,. UK-criextp (KBr)- 3460 cv™ v (OH), 3045 cv™ v(CH), 2858 cm™
v(CHs), 1610 em™ v(CgHs), 710 em™ §(C-H), 1480 cm™ §(-CHy), 1420 em™ (VCN),
1390cm™ (vCO).

Crextp 1H SIMP (300,18 MI't, CgDg). 2.91 (s, 3H, CHg), 2.47 (s, 2H, N-
CH; nunepunun), 1.61-2.46(m, 10H, nunepuaun), 7.39-7.43 (m, 3H, Ar).

A®;. UK-criextp (KBr)- 3465 em™ v (OH), 3048 cv™ v(CH), 2845 cm™
V(CHs), 1611 em™ w(CgHs), 800 cm™ §(C-H), 1465 cm™ 8(-CHy), 1421 em™ (VCN),
1386 cm™ (vCO).

Cnextp 1H SIMP (300,18 MI'ni, CgDg). 2.88 (s, 3H, CH3), 2.43 (s, 2H, N-
CH, munepumun), 1.59-2.46 (m, 10H, munepuann), 7.39-7.44 (m, 3H, Ar).

Amnmaparypa. OnTHYEeCKYIO TUIOTHOCTh OpraHuuecKoi (hazbl M3Mepsid Ha
K®K-2. CrnektpopoToMeTprueckue HCCIEA0BaHUs OKPALIEHHBIX PEareHTOB
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npoBomu  Ha  cnekrpodoromerpe CD-26. Bemmumny pH  pactBopoB
KOHTPOJIMPOBAIM € MOMOIIBI0 noHOMepa M-130 co CTEKIIIHHBIM 3JIEKTPO- JOM.
HK-cnekrpsl cuumanu Ha cnekrpodortomerpe «Bruker». Ilporecc Tepmonusa
COCJIMHEHUIN H3Yy4Yalll C MCIIOJIb30BaHWEeM jepuBaTorpada cuctembl «Shimadzu
TGA-50H» na Bosayxe B untepsate 20-1000° C, ckopocts Harpepanus — 10
rpajl/MUH.

Metoauka. B rpanyupoBaHHbIE TPOOUPKH C MPUTEPTHIMH IPOOKaMU
Beoawn 0.1-0.8 mi, ¢ maTepBasiom 0.1 mi ucxomuoro pacteopa Me(Il), 1.5-2.0
i 0,0lM pactBopa A®. HeobOxomumoe 3HaueHne pH ycranaBmuBamu
nobasienuem 0.1M pacrBopa KOH. O6bem opranndeckoit (pa3pl 10BOIWIHN 10 5
M xJ0 podopmom, a BomHOH (a3l — g0 20 MII JTUCTUILUTUPOBAHHON BOIOM.
Coyctst 10 MUHYT OpraHUYECKH CIOW OTAENSIM M HU3MEPSUIM €r0 ONTUYECKYIO
TUIOTHOCTH ITpU KOMHATHOM Temneparype Ha KOK-2 npu 540 um (B cirydae Ni-AD
ipu 490 HM).

PesyabTaThl u ux o0cy:xK1eHue

Cu(ll), Co(Il) u Ni(Il) ¢ amuHOdpeHoNamMu 0O0pa3yrOT OKpAIICHHBIC
KOMILJIEKCHI, HE- PacTBOPUMBIE B HEMOJSPHBIX OPraHUYECKUX PACTBOPUTEIISX.
3apsii KOMIUIEKCOB ObLI YCTAHOBJIEH METOJOM 3JIEKTPOMUIPALUM HOHOB U IO
AHMOHHOMY OOMeHy Ha aHuoHooOMenHuke DOJ12-10 II. Ilpm wmsydeHun
ANEKTPOMHUTPALIUM JAHHBIX KOMIUIEKCOB HE HAOII0JaTIOCh ABMKEHHE OKPAIIEHHBIX
B OpaHKEBbII 1IBET KOMIUIEKCOB HE K KaTojly U HE K aHOJy, Ha OCHOBAaHUM YEro
ObUI clieJaH BBIBOJ O TOM, YTO OKpAIlIE€HHbIE KOMIUIEKCHI Me-A®d SBISIOTCS
HEUTPAIBHBIMH.

Bimmsinue pH BOJHOM (dasbl. N3yyenne 3aBUCUMOCTHU
KoMmIuiekcooOpazoBanust oT pH nokaseiBaet, uto B3aumozericteus Me(Il) c AD u
U3BJICUEHHE (BBIXO/ KOMILJIEKCOB) MX B OpraHHYecKyro ¢a3y MakcumaieH npu pH
4.2-6.8.

B Hauase ¢ yBenMueHHEM KHMCIOTHOCTH MCXOAHOTO PACTBOPA AKCTPAKLIUSA
Me(Il) Bo3pacraet, a mipu JajdbHEUIIIEM YBEITMYEHUHU MOCTEIICHHO YMEHBIIACTCH,
YTO, OYEBHUJIHO, CBA3aHO C YMEHBILICHHEM KOHLEHTPAIlMd MOHW30BAaHHOU (HOpMBI
A® u, BeposATHEE BCEro, B PacTBOPE OHM HAXOJATCS B HEIUCCOLMHUPOBAHHOM
Buze. Ilpu pH>9 xoMIUIEKCHI NMPAKTUYECKH HE DKCTPAarupyroTcs, 4TO, BUIMMO,
CBSI3aHO C YMEHBILIEHUEM KOHIIEHTPALMU B BOJHOM PacTBOPE PEaKIMUCIOCOOHBIX
(hopM MeTaIoB.

3aBUCHMOCTb ONTHUYECKOW IIoTHOCTH OT pH mnpencrasnena Ha puc. 1.
Hannumne oqHOro MakcuMyma ONTHYECKOM IUIOTHOCTH B YKa3aHHBIX npeaenax pH
NOATBEPXKIAET TpearnoiokeHne o0 00pa3oBaHMM OJHOTO  KOMILIEKCHOTO
COE/IMHEHUSI.
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Puc. 1. 3asucumocme onmuueckou niomuocmu xomniexcos Me(ll) ¢ AD om pH
800HOU ¢hasbi:

1- CU'A(D;[, 2— CU'A(Dz, 3- CU'A(pg, 4— Co-Ady, 5- Co-AD,, 6— Co-ADs, - Ni'A(p]_,
8- Ni-A®;, 9— Ni-AdD3; Ceyqyy = 1.875x10° M, Ceoqry = 3.38x10° M, Ciqyy= 3.44 <10
SM; Cio=(0.6-0.8)x10° M; K®K-2, 1=490 um, I = 0.5 cm

Bbi0op »dxcrparentra. /[l BBICHEHHMS BO3MOXKHOCTH OKCTPAKIMH
KOMIUIEKCOB ~ HCIIBITaHbl ~ HEBOJAHBIE  pacTBOpUTENH:  XJopodopMm, 1,2-
JUXJIOPITaH, YEeTBIPEXXJIOPUCTBIA yriaepos, O€H301, XJIOpOeH30J, TOIyo,
KCHUJIOJ, %30-0yTaHOJ, #30-TICHTAHOJI U CMECH OPraHMYECKHUX pPacCTBOPUTENIEH.
Haubonee s¢pdextuBHbiMu ans u3pnedeHus Me(Il) B Bupe KOMIUIEKCOB U
OBICTPOTHI JIOCTHKEHHUSI PABHOBECHs SIBISETCS XJIOPOGOpM, TUXIOPITaH U
YeThIPEXXJIOPUCTBIN  yriepon. 3a oaHy oskcrpakiuio Me(Il) wu3Bnexaercs
xjopodopmoM Ha 98.4-99.6% B BHIe KOMIUIEKCOB. B mpenenax coeaumHeHU
OJTHOTO KJIacca 3KCTPAaKIMOHHAs CIOCOOHOCTh CHMIKAeTCs C POCTOM YHCIIA
aTOMOB YIJIepoJia B MOJIEKYJIE pacTBOpuUTENd. B 3aBUCMMOCTH OT MPHUPOJBI
OpPraHMYECKUX PACTBOPUTENEH YCTOMYMBOCTH U MAaKCHMYM CBETOIOIJIOIIECHHUS
KOMILUIEKCOB MeHsieTcs. bricTpoe pa3aeneHue ciioeB 1 MaKCUMalbHOE 3HAUEHUE
MOJISIPHOTO  KO3(ppUIIMEHTa TOTJIOUICHUsI TMOJyYeHBbl MpPH  IKCTPAKIHUH
KOMILJIEKCOB XJIOPO(OPMOM.

Bausinne coorHomeHuii 00beMOB (a3, KOHIEHTPALMM JHUIAaHI0B H
BpeMeHHU BbiAepxkuBanus. Crenenp uspneuenus Me(Il) B Bume koMIiekcoB
HE 3aBUCUT OT COOTHOIICHUS OOBEMOB BOJHOW M  OpraHuueckoi Qa3 B
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mupokoM uHTepBaie (oT 5:5 mo 100:5), uTo MO3BOJIAET NMPOBOAUTH OIHO-
BPEMEHHOE KOHIIEHTpUpoBaHue U ¢dortomerpuueckoe ompeaeneaue Me(Il).
Taxum obpazom, yBenudenne oobema BoAHOH (asbl B 20 pa3 IO OTHOIIEHUIO K
OpPraHMYECKOl He OKa3bIBAaeT BIMSHHS HA IMOJHOTY u3BiedeHHs. KoMIeKkcsl
Me (II) oOpa3yrorcss B mpUCyTCTBUU O0bIIOro u30biTka A®. OnTUManbHBIM
yCIIOBUEM O00pa30BaHUA U OSKCTPAKUMU ITUX coeauHeHud sBisercs (0.6—
0.8)x10"® mons/n koHnenTpamus AD.

CrnekTpbl noriomeHusi. MakCUManbHbIA AHAIUTUYECKUM CUTHAN IPHU
KOMIUIEKCOOOpa3oBanun HaOmogaercs mnpu 450-586 um (puc. 2). AD
MakcuMainbHO Torjomaer npu 270-280 um. Takum oOpazom, 6aTOXpOMHBII
caBur cocrasiseT 176-306 Hm.

450 475 500 525 550 575 600 AHMm

Puc. 2. Cnexmpoi ceemonoznouenus komniexcos ¢ Me(ll) c AD:

1— Cu-A®;, 2— Cu-Ad,, 3— Cu-Ads, 4— Co-Ad,, 5— Co-AD,, 6 Co-Ads, 7— Ni-
A®;, 8- Ni-AD,, 9— Ni-Ads; Ceygy = 1.875%10° M, Ceopry = 3.38%10°M, Cyigny=
3.44x10 ° M; Cae = (0.6-0.8)x 10 M; CD-26, A=490 um, | = 1.0 cm

HUK-cnekTpockonnyeckoe ucciaeaoBanue komiiekcoB. Cusarer NK-
cnexTpsl kKomruiekcoB Me(II)-A® u onu conocrasnensl ¢ UK-cnekrpamu AD.
B HK-cnekTpax KOMIUIEKCOB MCYE3HOBEHHME SIPKO BBIPAKEHHOMW IIOJOCHI IIPHU
2580 cm, Habmromaemoe B cnektpe A® mNOKa3bIBa€T, 4YTO THUIAPOKCUIIbHAsS
rpynma MNpUHAMAET yJacTHe B 00pa3oBaHWU CBs3u. B 00macTu BajleHTHBIX
konebGanuii C-N 1 C-C cBsizeil koster] HaGI01aeTes cMeleHue moxoc 1585 cm™
B Mosiekyie AD no 1565 Ml KOMILJIEKCaX, YTO YKa3bIBAET Ha CBS3b METAJLIa
¢ azotoMm [7].
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CHHTE3 1 CTPOEHUE KOMIIVIEKCOB Cu, Co U Ni C AMUHODEHOJIAMU

CocraB kommiekcoB Me(Il) ¢ ammuopenosamu. CrexnoMeTpuro
UCCIIETyeMbIX KOMIUIEKCOB YCTAaHABIMBAJIM METOJOM CJIBUTa PaBHOBECHS U
MOATBEPAWIIM METOJAMH OTHOCUTEJIBHOIO BBIXOJA, NMPSAMOM JUMHUM AcMyca U
nepeceueHus: KpuBbiXx [8]. Bce Meromapl mMoKa3zaid, 4YTO COOTHOILICHHUE
KOMIIOHEHTOB B KoMmIuiekce coctaBiasier 1 @ 2 (Me: Ad =1:2). Ilpu
0Gpa30BAHMH KOMILICKCOB KOODIMHHPYIOLMM siBisiercs: noH Me?*. TTockomnbky
TAaHTE€HC yIJia B JaHHOM cllyyae paBeH |, KOMIUIEKCOOOpa3oBaHHME HJIET C
BBITECHEHHEM OJHOTO MPOTOHA U3 ojHOM MoJekynsl AD. [Ipu ¢popmupoBanuu
KOMIUIEKCOB ~ 00pa3yloTcss  INEeCTHWICHHBIE  XeJaTHele  IUKIbl.  [lpu
WCIIONBb30BaHUM aMmmuadyHoro pactBopa Me(Il) m AP konm4ecTBEHHO
nepexoAsT B BoAHYIO (a3zy. Ha ocHOBaHMM yCTAaHOBJICHHS COOTHOIICHHS
pearupyromux kommnoHeHTOB U HK-crekTpockonuyeckux HcciaeoBaHUM, a
TaK)K€ JIUTEPATYPHBIX JAaHHBIX MOYKHO MPEANOI0KHUTH CIECTYIONIYI0 BEPOSTHYIO
dbopMynny 00pa3yromMXcs OKCTpAarMpyeMbIX KOMIUIEKCOB Ha IpUMeEpe
Me(A®D),. Ilpunumas Bo BHUMaHUE, 4To KoopanHanmonHoe ynciao M(II) pasao
6, a JEHTaTHOCTh JIMTAHJIOB pPaBHA 2, MPEIIOoJaraéMble CTPYKTYpPHl OKTa-
3IPUYECKUX KOMILIEKCOB MOXKHO IIPEACTABUTH CIEAYIOIIEH CXEMOM:

0

H: —N

'
O —0
HaC _Xle

‘}f_HzC

Me = Cu, Co, Ni

Hs

[TpenyioskeHHBIN COCTAaB MOATBEPKIACH AIEMEHTHBIM aHanu3oM (Tabm.1).
Conepxxkanne Cu, Co u Ni B KOMITJIEKCaX OMNPEACNISUIA TOCIe UX Pa3I0KEHUs
[ApCKOi BOAKOH (OTOMETpHYECKH, HCHONb3ys mnukpamuHn M [1,2] 1-
HUTPo30HADTOA-2 [1-3] U AUMETHITIHOKCUM [4] COOTBETCTBEHHO.

Tabauua 1
Inemenmuwtii ananuz komniaexcos ¢ Me(ll) c AD
Coennaenue Brruncieno,% Haiineno,%
Me N (0) C H Me N (0] C H
Cu-Ad, 1059 |4.63 |5.29 |7152 |7.05 |10.51 (449 |5.01 |71.18 |6.62
Co-AD, 9.70 |5.35 |(4.68 |72.24 |8.03 [9.41 |5.03 |4.81 |72.72 |7.68
Ni -Ad; 9.84 547 |4.81 |72.67 |8.12 |9.95 512 439 |[72.81 |8.27
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XHMMHKO-aHAJTUTHYECKHE XapaKTepucTHKH komiuiekcoB Me(Il) ¢
A®D. Kaxymuecst MOJIsIpHbIe K03 GUIMEeHTHI TTorjomenust komruiekcoB Me(I1)-
A® npu Ayuxe BBIYUCICHBI METOAOM HACHIIMIEHUS (110 CIIEKTpaM IOTJIOUICHHUS).
HctuHHble 3HAaYeHHS] MOJIAPHBIX KO3(DPUIIMEHTOB MOIJIOMICHHUS BBHIYHUCICHBI
metogoM Komaps. MomnsapHable KO3(h(GUIMEHTH TOTJOMEHUS KOMILICKCOB
COCTaBIIIIOT € = (2.6-2.8)% 10%,

VYCOBHBIE KOHCTAHTBl YCTOMYMBOCTH KOMIUIEKCOB pPacCUMTHIBAIIY,
HCTOJIb3Ysl METOJl TepecedeHus KpuBbIX [8]. Pe3ynbTrarhl BBIYUCICHUN
npencrasien B Tabm. 2. Kommiekcsl metaisioB ¢ AP Oonee mpoyHble U
MHTEHCUBHO OKpAIlleHHBIE, YeM KOMIUIEKCHI C JUIMUPUIUIOM.

Koncrantsl paBHoBecuss M 3kcTpakumu. [Ipu pacuere KOHCTaHTBI
paBHOBECHSI  DKCTPAKIMIO  KOMIUICKCOB MPEACTABISUIA KAk  PEaKIUIo
B3aumoeiicteus mexxay Me(Il) c A®

Me”" + 2HL > [MeL,] + 2H" (1)

KoncTranTa PaBHOBECHUS peaKIIUMA

_ [MeL;]
Kp - [Me2+][HL]2 (2)
_ {MeLl}y  _ Ay
Ky = {[Me]2*+},{[HL]}, lg Ag-Ax b )

D
K, = [HL]? &)

HpOJ’IOl"apI/I(bMI/IpOBaB MOCJICAHEEC BhIPpAXKCHUC, ITIOJTYIUM
lgKp = IgD -2Ig[HR] (5)
Bemnuuny K, MO>XHO paccunTats U3 ypaBHeHUs (6):
_ _ {IMeLyJ}o (6)

Ko {[Me]?*}5{[HL]?},

Bemnuunsr Ky u K,  Bbruncienssie no gopmyine (5) u (6) cOOTBECTBEHHO
MIPUBE/ICHBI B Ta0II. 2.

B T1abnm. 2 mpuBeAeHBl  OCHOBHBIE  CIEKTPOPOTOMETPUUECKHUE
XapakTepucTuku Metoauku onpeaenenus Me(Il).
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Tabauya 2
OcHosHble XUMUKO-aHarumudeckue xapaxmepucmuku komniexcos Me(ll) ¢ AD
pH
A,

Coenutenue 061;13;%' OnrumanbHas HM ¢:10-4 1gp IgK, | 1gKy
Cu-Ad, 1.8-8.0 5.5-5.8 545 [3.05 14.28 5.71 21.2
Cu-AD, 1.6-7.9 5.3-5.6 542 14.05 15.05 | 5.86 21.3
Cu-Ad; 15-7.6 5.3-5.5 533 [3.25 14.62 5.94 21.2
Co-Ad, 1.7-6.1 4348 532 [3.18 14.36 — —
Co-AD, 1.6-5.8 4.2-4.6 525 [3.36 16.72 | 6.03 19.9
Co-Ad, 1.5-6.5 4.6-4.8 548 [3.25 15.41 6.11 20.5
Ni-Ad, 2.5-8.5 5.4-6.8 450 [1.75 16.20 - -
Ni-AD, 2.8-8.8 5.8-6.5 465 [2.94 17.65 6.15 19.5
Ni-A®D; 3.0-9.0 5.9-6.6 475 [2.53 17.29 — —

Cnexrpodoromerpudeckoe omnpeneienue Cu(ll), Co(Il) u Ni(Il).
Okctpakthl  KomiuiekcoB  Me(Il)  momguMHAIOTCS ~ OCHOBHOMY — 3aKOHY
cerororiomeHus npu koHneHTpausix 0.03—4.4 mxr/mit. JlaHHbIe, MOTyYeHHBIC
JUISL TIOCTPOEHUSI TPaayWpOBOYHBIX TIpauKoB, ObUIM 00pabOTaHBI METOIOM
HAMMEHBIIMX KBaAparToB [8]. YpaBHEHHE IpalynpOBOYHBIX Ipa(uKOB MPHUBEICHBI
B Ta0m. 3.

Ha ocHoBanmM ypaBHEHHMH TPaJyHpOBOYHBIX TPA(UKOB PACCUUTHIBAIN
npeaen ¢oromerpuueckoro odHapyxenus (IIpO) u mpenen KoIM4eCTBEHHOTO
omnpenenenus ([IpKO) Me(Il) B Buie KOMILIIEKCOB.

BiusiHue MocTOPOHHUX MOHOB. [ OLIEHKH MPUMEHUMOCTH KCTPAKTOB
KOMIUIEKCOB uisi pasaeneHuss u onpenenenuss Me(Il) mzydeno wmermaroree
BIIMSHUE TOCTOPOHHMX HOHOB. M30MpaTenbHOCTh CHEKTPO(HOTOMETPUIECKOTO
onpenencanss Me(Il) B Bu/ie M3ydeHHBIX KOMIUIEKCOB TpE/ICTaBIeHa B Ta0II. 4-6.
Omnpenenennro Me(Il) ¢ AD He MeIarT UOHBI IIENOYHbIX, IETOYHO-3EMETbHBIX
anemeHToB U P33. Memaromee BIMsHHE HMOHOB YCTpaHEHO H3MeHeHuem pH
cpelbl C TOMOIIBI MACKHPYIOIIMX BELIECTB M INPUMEHEHHEM HKCTPAKIHH.
Memaromee Bmustarne Nb(V), Ta(V), Ti(IV) ycrpaneno ¢ noBsimieaneM pH u ¢
nomotipio Gropua-uona. Mermmaromiee sausaue Zn(Il), Mn(I1), Ni(Il), Cd(Il) u Ag
(I) npu onpenenennu menu ycrpansuim ocaxkaenueM Cu(Il) mogun nonom.

Memaromee Bmusaue Ti(IV) — ackopOunoBoit kucnoroit, Cu(ll) —
tromoueBrnoi, a Mo(VI) u Nb(V) — okcanar-uonom. Ilpu ucnosnezosanuu 0,01M
pactBopa D/ITA onpenenenuto He memarot Ti(IV), V(IV), Nb(V), Ta(V), Mo(VI).
B ammuauno-atieratHom Oydepe Mn?" Goree po4Ho cBs3biBaeTcs ¢ EDTA, uem ¢
A®, yT0 U UCTIONB3YeTCs IS €r0 MaCKUpOBKH 1pu onpenenenun Ni, Co.

CpaBHeHue AHATUTHYECKUX BO3MOXKHOCTEH WCCIIeI0OBaHHBIX
aMUHO(EHOJIOB TOKa3bIBAET, YTO KOHTPACTHOCTh M YYBCTBUTEIBHOCTh PEAKLIUH
yMeHbIaercs B psny ADz> ADy> Ad;.
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Tabauua 3
Ananumuuecxue xapakxmepucmuxu komniexcos Me(ll) c AD
Kommuiekcsr IIpO IIpKO | YUyBcTBuTens- | JInHelHbIN nuamna- YpaBHeHUe
ur/em® | mr/em® | HocTs, Hr/cM? | 30H TPagyupoBOY- | TPagyHPOBOYHBIX
HBIX TPa(UKOB, rpadukoB
MKT/MJT
Cu-Ad, 11 32 1.72 0.03-3.6 0.049+0.265x
Cu-Ad, 10 36 1.38 0.02-3.8 0.055+0.334x
Cu-Ad, 11 35 1.81 0.04-3.6 0.042+0.249x
Co-Ad, 10 29 1.64 0.03-4.0 0.037+0.286x
Co-AD, 9 30 1.32 0.03-4.2 0.025+0.28x
Co-Ad; 10 28 177 0.05-3.6 0.025+0.315x
Ni-Ad, 10 33 1.55 0.04-3.8 0.045+0.230x
Ni-AD, 9 30 1.29 0.03-4.2 0.071+0.351x
Ni-Ads 10 33 1.72 0.04-4.0 0.063+0.260x
Tabnuya 4
Brusnue nocmoponnux uonog na onpedenenue meou ¢ AD
(83smo 30 mxe Cu(ll), n=5, P=0.95)
Non MonbHbIN Mackupyromuit Haiineno, Mkr (Sr)
M30BITOK HOHA peareHt

Ad, Ad, Ad;
Co(ll) 50 - 30.0(0.04) | 30.2(0.02) | 29.8(0.02)
Ni(ll) 50 - 29.8(0.02) | 29.8(0.03) | 29.8(0.05)
Cd(ll) 200 - 29.5(0.04) | 30.3(0.04) | 30.3(0.02)
Bi(lll) 200 - 30.2(0.02) | 29.6(0.03) | 29.6(0.04)
Fe(ll) 20 TuomoueBuna | 29.2(0.04) | 30.2(0.05) | 30.2(0.05)
Zr(1V) 50 — 29.8(0.03) | 29.8(0.03) | 29.8(0.03)
W(VI) 25 H,C,0, 29.6(0.05) | 30.1(0.05) | 30.1(0.02)
Hg(ll) 40 Na,S,;05 30.3(0.05) | 30.2(0.05) | 30.2(0.05)
Ti(IV) 30 — 29.8(0.03) | 29.8(0.04) | 29.8(0.02)
V(IV) 20 — 30.6(0.03) | 29.6(0.03) | 29.6(0.02)
Mo(VI) 15 NaF 29.4(0.04) | 30.4(0.04) |30.4(0.03)
Cr(I1) 120 - 49.5(0.06) | 29.8(0.04) | 29.8(0.02)
Nb(V) 50 NaF 50.2(0.04) | 29.8(0.04) | 29.8(0.05)
Ta(V) 50 NaF 49.6(0.06) | 29.7(0.05) | 29.7(0.05)
uo,” 50 49.2(0.03) | 30.2(0.04) | 30.2(0.02)
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Tabauuya 5
Brusanue nocmoponnux uonos na onpedenenue kobanbma ¢ AD
(63amo 30 mxe Co(ll), n = 3, P = 0.95)

Hon Monbablii | Mackupyrouuii Haiineno, Mxr (Sr)
H30BITOK peareHt Ad, AD, Ad,
HOHa
Ni(I1) 50 - 29.8(0.02) |29.8(0.02) 29.8(0.05)
Fe(ll) 200 - 30.2(0.05) [29.8(0.02) 30.1(0.05)
Cd(ln) 200 — 30.3(0.02)  [30.3(0.02) 30.2(0.05)
AT 180 — 29.6(0.04) [29.6(0.04) 29.6(0.03)
Fe(ll1) 60 *AK. 29.8(0.03) [29.8(0.03) 29.8(0.05)
Zr(1V) 50 - 29.8(0.03) |29.8(0.03) 29.8(0.02)
Cu(ll) 25 TuomoueBnHa 30.1(0.02)  |30.1(0.02) 29.8(0.04)
Hg(l1) 40 — 30.2(0.05) [30.2(0.05) 30.2(0.05)
Ti(lV) 30 *AK. 29.8(0.02) [29.8(0.02) 30.4(0.03)
V(IV) 20 — 30.4(0.03) [29.6(0.02) 30.2(0.02)
Mo(VI) 10 SATA 30.4(0.03)  [30.4(0.03) 29.8(0.05)
Cr(lI1) 120 - 29.8(0.02)  [29.8(0.02) 30.2(0.02)
Nb(V) 50 H,C,0, 29.8(0.05) [29.8(0.05) 30.2(0.02)
Ta(V) 50 *AK. 29.7(0.05) [29.7(0.05) 30.2(0.02)
UO,” 50 — 29.8(0.05) [30.2(0.02) 30.2(0.02)
Ipumeuanue: *A k.- ACKOpOMHOBasI KUCIIOTa
Tabauuya 6
Brusnue NOCMOPOHHUX UOHO6 HA onpet)eﬂeHue Hukensi c AD
(63amo 30 mxe Ni(ll), n = 3, P = 0,95)
Hon MosnbHblit Mackupyromuii Haiineno, mxr (Sr)
M30BITOK HOHA peareHT Ad; AD, ADg

Co(ll) 50 - 29.8(0.03) 30.2(0.02) 30.2(0.05)

Fe(ll) 200 - 29.8(0.03) 30.4(0.03) 29.8(0.05)

Cd(ln 200 - 30.3(0.04) 29.8(0.02) 29.8(0.02)

Al(lI) 180 - 29.6(0.03) 29.6(0.02) 29.8(0.02)

Fe(111) 60 *AK. 30.2(0.05) 30.1(0.05) 30.2(0.05)

Zr(IV) 50 - 29.8(0.03) 30.2(0.05) 29.8(0.05)

Cu(ll) 25 TuomoueBrHa 30.1(0.05) 30.1(0.02) 30.4(0.03)

Hg(ll) 40 - 30.2(0.05) 30.2(0.02) 29.7(0.05)

Ti(1V) 30 *ALK. 29.8(0.04) 29.6(0.04) 29.8(0.05)

V(IV) 20 - 29.8(0.02) 30.1(0.05) 30.3(0.02)

Mo(V1) 10 SATA 30.4(0.04) 30.2(0.05) 29.8(0.05)

Cr(l1) 120 - 29.8(0.04) 29.8(0.05) 29.8(0.02)

Nb(V) 50 H,C,0,4 29.8(0.02) 29.8(0.05) 30.3(0.02)

Ta(V) 50 *AK. 29.7(0.05) 29.6(0.03) 29.8(0.02)

uo,” 50 - 30.2(0.04) 30.1(0.05) 29.8(0.04)

Ipumeyanue: *A.K.- ACKOpOUHOBAsI KUCIIOTA

Cormocrasnenue meronoB onpezaenenus Me(Il) ¢ usBecTHpIMu peareHTamMu U
A® B mpucyrcTBMM amMHMHOB. B Tali. 7 mpuBEAEHBI NaHHBIC, ITO3BOJISIOIIME
CPaBHHUTH AHATITUYCCKHE XapaKTePUCTHKU pa3paboTaHHBIX HaMH
¢doromerprdeckux meroauk onpenenenus Me(Il) ¢ HeKOTOPBIMU YK€ U3BECTHBIMH
meromukamu [9-13]. Buano, uro HL wmMeer mpemmyiiectBa mepen IpyrHME
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peareHTaMH: MaKCUMyM CBETOIIOIJIOIICHHUS CMelIeH B JJIMHHOBOJIHOBYIO 00JacTh
criekrpa [9,13], MonspHbBIi KO3(PPUIIMEHT CBETOIMOIIIOMIEHHSI HAMHOTO TIPEBBIIIIACT
MOJISIPHBIE KOA((UITEHTHI CBETOIOTTIONICHHS APYTUX KOMIUIEKCOB [9-12], capur
pH peakiuu B 60see Kuciryro 00:1acTh [ 13], 9To MOBBICKIIO H30MPATEITbHOCTD.

Pe3ynbrare! uccnenoBanmii 00pasoBanus v dKcTpakimu komruiekcoB Me(Il) ¢
AD 1 PUNKO-XUMUYECKHE U aHAJUTHYECKUE XAPAKTEPUCTUKHU 3TUX COSIUHEHHN
MOCTY)KUJIM  OCHOBOM Ui Pa3paOOTKM HOBBIX METOJHMK OSKCTPAKIIMOHHO-
¢doromerpuueckoro ompenenennss Me(Il) B B CTOUHBIX BOJaX M JIOHHBIX
OTJIOKEHUSIX.

Tabnuua 7
Cpasnumenvhvle XapakxmepucmuKu Memooux onpeoeieHus meou, Kooaibma u Hekeis

Meran Pearent pH (pactBopurens) | A mM |ex107 JIuneinbii Jlut.
JanasoH
IpagyupoBOY-
HBIX TpaMKOB,
MKI/MJT
UKpaMuH M 0.7 M HCI 530 - 1.67 [1]
ITHKpaMHUHAIICHIIOH 0.1-0.2M HCl 550 - 0.26 [1,2]
THOKCAMUIHIUPHIUH 4.5-5.0(CHCl,) 380 - 1.75 [25]
CHOAIT*+1®I 2.0 (CsHg) 431 61 2.87 [2]
Mene  |OHT*+ammmn 2.8-7.0 (CHCly) 660 300 2.86 [10]
IAD, 1.8-8.0 (CHCly) 545 [3.05 0.03-3.6 Harum
AD, 1.6-7.9 (CHCly) 542  14.05 0.02-3.8 JIaHHBIC
AD, 1.5-7.6 (CHCly) 533 [3.25 0.04-3.6
1-Hurpo3oHadTon-2 pH>3 (CgHg) 1415 2.9 — [3]
Hurpo3o R-comnb Crnabokucnast 500 15 — [3]
OHT*+anmmH 6-8 (CHClIy) 575 1.08 0.015-5.5 [10]
Kobansr  [BITK* 2.0 575 1.08 0.25-110 [11]
JIMB®D-B®Den 5.6-7.9 (CCly) 520 3.75 0.04-32
AD, 1.7-6.1(CHCly) 532 [3.18 0.03-4.0 Haruu
AD, 1.6-5.8(CHCly) 525 [3.36 0.03-4.2 JIaHHBIC
AD; 1.5-6.5(CHCls) 548 [3.25 0.05-3.6
Hukens  [JuMeTHUITIIMOKCHM 12 (CHCl,) 470 — 0.26-2.1 [12]
N — OKKATCK* 6.0 (CeHe) 400 114 — [13]
MXKTK 6.0(CHCI) 410 | 1.67x10° - [14]
TKAXT 8.7-9.5 (CHCIy) 522 7.17 0-0.7 [15]
IMOTCK 4-6 (CHCly) 430 1.92 055 [16]
CBAB®T 4 (C,H,Clg) 497 12.85 0.01-0.1 [17]
AD, 2.5-8.5(CHCIy) 450 [1.75 0.04-38 Haruu
AD, 2.8-8.8(CHCl,) 465 [2.94 0.03-4.2 JIQHHbIC
AD; 3.0-9.0(CHCIy) 475 [2.53 0.04-4.0
IIpumeuanue: OHT — 1-6pom-2-oxcu-3-HadroitHas kucnora, BIIK —  Bpommuporamion

kpacHbiit, N — OKKATCK — N-sti-3-kapbasonexapbokcanaeria-3-ruoceMukap6aszon, MXKTK—
7 -Metun-2-XnopXHUHOIUH-3-KapOanbaerua-Tuocemukapoazon,  TKAXT— Tuazon-2-
kapOanpaernn-2- xunomwiruapason, [IOTCK — [Mupupokcan-4-henun-3-TnoceMukapOasoH,
I'BABDI" —4-4-T'unpokcubeH3ansaerua-4-opoMpeHIITAAPaZHH
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Omnpenenenne meau(Il) kob6aasra(ll) u Hukensi(Il) B crounbIX Bogax
(tadua. 8). [ns ananuza B3sm 171 CTOYHOM BOJIbI, BBIAPUIIN 10 MOJY4YEHUS
ocajika, He 10Bojs f0 kunenus. Ocanok pactsopwid B 5 M HNOs, nepesenu B
KoJIOy eMK. 50 M1 ¥ pa30aBuiIu BoAoM 10 MeTkH. OTOMpaI aIMKBOTHYIO 4acTh
MOJIYYEHHOTO PacTBOpa, MEPEHOCUIIU B JEIUTEIbHYIO BOPOHKY, co3/10Banu pH
4-6, no6aBunu 2.0 -2.5m1 0.01 M AD. O6beM opranndeckoit ¢as3bl JOBOIUIH
70 5 M1 xJiopodopMoMm, a o0mIHii 00beM — 10 25 MJT TUCTUILTUPOBAHHON BOJIOM.
Cmech BerpsixuBanu B TeueHue S5 wmuH. llocne paccnauBanus —¢as
cBeTornorioueHue skcrpakToB uMmepsiin Ha KOK-2 npu 540 HM B KroBeTe ¢
rommmuoir 0.5 cm. Comepxkanue Cu(ll), Co(Il) m Ni(Il) maxommmu 1m0
IpajlyHpOBOYHOMY TpaduKy.

Tabnuya 8
Pezynomamer onpedenenus meou(ll), kobarema(ll) u nuxens(ll) 6 cmounvix godax u
OonHbix omaodxcenusx (n = 6, P = 0.95)

Haiineno, mr/kr
O6nexT aHamu3a Beeneno | C poGaskoit Sr
MT/IT T4 to- 5
— o
Omnpenenenne Meau
CrouHas Boga ITpoba 1 2.0 2.36 0.36+0.08(0.07
I[Tpoba 2 5.0 6.29 1.29+40.06|0.05
JIOHHBIE OTIIOKEHHUS ITpoba 1 5 6.85 1.85+0.12]0.06
I[Tpoba 2 5 6.73 1.734£0.17|0.04
Ormnpexenenne koOaIbTa
CrouHast Boa IIpoba 1 2.0 245 0.45+0.05| 0.07
[TpoGa 2 5.0 6.14 1.14+0.11| 0.08
JIoHHBIE OTJIOKEHUS IMpoba 1 5 6.26 1.26+0.05| 0.06
IIpoba 2 5 6.92 1.92+0.04| 0.07
OnpeneneHne HUKEIA
CroyHas Bojia IMpoba 1 2.0 2.55 0.55+40.05| 0.10
IIpoba 2 5.0 6.64 1.64+0.12| 0.07
JloHHBIE OTJIOKEHUS IMpoba 1 2.0 3.46 1.46+0.07| 0.08
[TpoGa 2 5.0 6.25 2.25+0.04| 0.09
BoiBoabI

OU3NKO-XUMUYECKIMH  METOJaMH  HICCIIEIOBAaHO KOMILIEKCOOOpa30BaHUE
Cu(ll), Co(ll) m Ni(Il) ¢ amuaOodeHONMaMu {2-nunepuauHOMeTHI-4-(1-
MetwinukioneHtun)peron (AD;), 2-munepuaruHOMETHI-4-(1-METHUITIMKIIOreK-
cwi) ¢eHon (AD,), 2-nunepuauHOMETHI-4-(3-METUIIIUKIOTEKCHIT)  (EeHOI
(AD3)}.
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Bzaumoneiicteue Me(Il) ¢ AD u u3BieUeHHE UX B OpraHUYecKyr (azy
Makcumasien npu pH 4.2-6.8. 3a omuy oskcrpakuuio Me(Il) wu3Bnekaercs
xsopodopmom Ha 98.4-99.6% B BUIE KOMIUIEKCOB. ONTHMAIBHBIM YCIOBHEM
00pa30BaHUsl U DKCTPAKIUU 3THUX COCTUHEHUH SIBIIACTCS (0.6—0.8)-10'3 MOJTB/JT
KoHLeHTpauus AD.

MakcuMalbHbI  QaHAJIMTUYECKUIT CHUTHAJ MpU  KOMILIEKCOOOpa30BaHUU
HaOmonmaercss mpu  450-545 HM, B cCOCTaBe KOMIUIEKCOB COOTHOIIICHHE
Me: AD =1:2.

Pe3ynbrare! uccnenoBanuii oopazoBanus u KcTpakimy komruiekcoB Me(Il) ¢
AD PU3UKO-XMMUYECKUE M AHATUTUYECKUE XAPAKTEPUCTUKU ITUX COCAMHEHHIMA
MOCITYKWJIM OCHOBOM JUIi Pa3pabOTKH HOBBIX METOJMK AKCTPAKIIMOHHO-
¢doromerpuueckoro onpeaenenuss Me(Ill) B CTOYHBIX BOAAaXx W JIOHHBIX
OTJIOKEHUSIX.
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POSTKOVID SINDROM

Acgar sézlar: postkovid sindrom, COVID-19 virusu, yaddas, digqat pozgunlugu,
goxu Vo dad hisslorinin pozulmasi, sinir sistemi faaliyyati, Xxostolik simptomlari,
COVID-19 diagnozu, Siini agciyar ventilyasiyasi, polineyropatiya

COVID-19 xostaliyi tokco Xostoliyin gedisatinin kaskin morhalasinda deyil,
hom do sagaldigdan sonra da organizmin bir ¢ox organ va Sistemlorino tosir
gostardiyina gora tohliikalidir.

Koronavirusun noticalori 2020-ci ildo rosmi olaraq xostaliklorin beynslxalq
tosnifatina (ICD-10) daxil edilmis post-covid sindromu adlanir.

Aragdirmalar gostorir ki, COVID-19 hallarimin taxminan 50%-i nevroloji
xastoliklorlo miisayiot olunur. Basgicallonma vo agri, ¢asqinliq, miivaqgsti do olsa,
goxu Va dadin gismon va ya tam itirilmasi SARS-CoV-2 ils tez-tez askar edilon vo
beyin pozgunluglarini géstaran simptomlardir. Bu, bir insanin sonraki psixi vaziyyatina
tosir edon vo uzun miiddot davam edon depressiya, narahatliq, yaddas pozgunluguna
sobob ola bilon, homginin insult riskini ohomiyyotli dorocods artiran ciddi bir
problemdir.

C.X.3amanosa, HM.Mameoosa
IMOCTKOBHMJIHbIN CHHAPOM

Knrouesvle cnosa: nocmxosudnwviii cunopom, eupyc COVID-19, namsme,
oedpuyum 6HUMAHUSA, HAPYWEHUS OOOHAHUA U 6KYCd, OesAmelbHOCHb HePEHOl
cucmemvl, cumnmomvl 3ab6onesanus, ouachocmuxa COVID-19, uckyccmeennas
BEHMUNAYUS Te2KUX, NOJUHEUpOnamus

3aboneBanne COVID-19 onmacHo He TOJBKO B OCTpoii (aze TedeHus: O0e3HH,
HO U TIOCTIe, TaK KaK OHO BJIMSET HA MHOTHE OPTaHbl ¥ CUCTEMBI OpraHu3Ma.

[locnencTBus KopoHaBUpPYCa HA3bIBAIOT OCTKOBUIHBIM CHUHAPOMOM, KOTOPBIH
B 2020 roay odunmanbHO ObLT BHECEH B MEXKAYHAPOJHYIO KIIaCCU(PUKAIUIO Oone3Hei
(MKB-10).

UccnenoBanns mokaszanu, uyro npumepHo B 50% caywaes COVID-19
COIIPOBOXKIACTCS HEBPOJOTMYECKHMMHU paccTpoiicTBamMu. ['ooBokpyxkeHue u 6oy,
CIyTaHHOE CO3HaHHWE, YaCTHUYHAs WM TOJHas MOoTeps OOOHAHWSA W BKyca, IMyCTh U
BpEMEHHass — CUMIITOMBI, 4acTo BblsiBisieMble Tipu SARS-COV-2 u roBopsmme o
HapywmeHusx paboTbl Mosra. JTo cepbe3Heimas npobiiema, KOTOpas BIHMSET Ha
JaNbHEHIIee TCUXUYECKOE COCTOSHHE 4YeNIOBEeKa M MOXKET BBI3BIBATh 3aTSDKHYIO
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ACTIPECCUIO, YYBCTBO TPEBOI'H, YXYAIICHUE MMaMATH, a TAK)KEC 3HAYUTCIIbHO IMOBBIIIATH
PHUCK UHCYJIbTA.

S.X.Zamanova, N.M.Mammadova
POSTKOVID SYNDROME

Keywords: post-covid syndrome, COVID-19 virus, memory, attention deficit,
odor and taste disturbances, nervous system activity, disease symptoms, diagnosis of
COVID-19, artificial lung ventilation, polyneuropathy

The COVID-19 disease is dangerous not only in the acute phase of the course
of the disease, but also after, since it affects many organs and systems of the body.

The consequences of coronavirus are called post-covid syndrome, which in
2020 was officially included in the international classification of diseases (ICD-10).

Studies have shown that approximately 50% of COVID-19 cases are
accompanied by neurological disorders. Dizziness and pain, confusion, partial or
complete loss of smell and taste, albeit temporary, are symptoms that are often detected
with SARS-CoV-2 and indicate brain disorders. This is a serious problem that affects
the further mental state of a person and can cause prolonged depression, anxiety,
memory impairment, and also significantly increase the risk of stroke.

Bu giin he¢ kimo sirr deyil ki, COVID-19 xastoliyi tokco xastoliyin
gedisatinin kaskin marholasinds deyil, ham ds sagaldiqdan sonra da organizmin
bir ¢ox orqan va sistemlarina tasir gostardiyina goéra tohliikalidir. Koronavirusun
orqanizmin hanst organ va sistemlaring tasir etdiyi halo do, aydinlagmayib. Bozi
hallarda COVID-19-un miioyyan bir organin zadalonmasina sabab va natico
oldugu geyd edilir. Bundan olave, virus daim mutasiya edir, miixtalif stamlar
xastaliyin gedisatina miixtalif yollarla tosir edir vo badonin miixtalif organlarini
va sistemlarini daha giiclii zodoalayir [2].

Koronavirusun noticalori  2020-ci ildo rosmi olarag xostaliklorin
beynolxalq tosnifatina (ICD-10) daxil edilmis vo postkovid sindromu adlanir [2].

COVID-19 xastoliyindon sonra insanlarda dord hoaftodon baslayaraq
uzun zaman davam edoa bilon post-kovid sindromu miisahids edilir. Sindromun
osas olamatlori siddatli zaiflik, dos qofasindo agirliq, natamam nofasalma hissi,
bas agrilari, oynaq vo azalo agrilari, torloms, taxikardiya, yuxu pozgunlugu,
depressiya, idrakin zoaiflomasi vo termorequlyasiyanin pozulmasidir. Xostolor
tosvis hissindon, tez-tez aglamaqdan, osobilikdon, tez-tez hdovsalodon
¢ixmaqdan, onlara maxsus olmayan geyri-adi davranis pozgunlugundan da
sikayatlonirlor. COVID-19 kegirdikdon sonra Xastalor {iglin iinsiyyat zamani s6z
tapmaq ¢atinlosir. Bozon giin arzinds yerino yetirdiklori islori xatirlarkon bels,
miioyyon saatlarda no bas verdiyini xatirlamir. Elo olur ki, hoyatinin bozi
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dovrlari unudulur - bir il vo ya daha ¢ox. Natica olaraq bozan goxu vs dadin
pozulmasi, sa¢ tokiilmasi, dislorin tokiilmosi, miixtolif xroniki narahatliglar,
dori reaksiyalar1 vo . do ola bilor.

Infeksiyanin 6zii sinir liflorini zodoloyir, polineyropatiya bas verir,
siddotli neyromialgiyalar, xiisusilo do bel agrisi, ombalardan baslayaraq, baldira
goadar, ayaqlarin xarici sothinds, heg bir seylo sakitlosmayan agrilar miisahido
edilir, tstolik, bu tez-tez bas veron bir simptomdur. Zaman va mokanda
oriyentasiya ilo bagli problemlors, eloca do biitovliikde idrak pozgunluguna
galinca, bu, xastalik zamani adi haldir, toassiif ki, psixosomatik komponentlarla,
stress va gorxu ilo alagslondirilir. Bu, arterial tozyigin qalxmasima sabob olur,
damar problemlori riskini artirir vo xroniki isemiyanin dekompensasiyasina vo
ya kaskin isemiyaya sobab ola bilor.

Covid xostaliyi orta vo ya agir formalarda kegirss, bu zaman adston
pnevmoniya olur. Oz ndvbasinds, pnevmoniya tonaffiis catismazhign vo
tamamilo biitiin organlarin oksigen acligi vaziyyatidir. Eyni zamanda siibut
edilmisdir ki, istonilon yoluxucu agent, istor bakteriya, istorsa do virus olsun,
morkazi sinir sistemina vo periferik sinir sistemino ciddi tosir gostarir. Beynin
morkazi funksiyalarina olan toksik tasirlora géra beyin toxumasi zodalona bilar,
bunun naticasinds beyin 6demi yarana bilor.

Homginin, orqganlarin  faaliyyastindoki  pozgunluglar  anti-covid
terapiyasinin naticasi do ola bilor: xastalik orta vo agir formalarda bas verdikds,
miialico zamani sitostatiklor, bir nego qrup antibiotiklor vo giiclii antiviral
terapiya kimi zohorli dormanlar istifads olunur. Toassiif ki, bu dermanlarin yan
tosirlari do var [3].

Koronavirus infeksiyasina yoluxduqdan sonra xaStolor tokco timumi
zoiflikdon deyil, ham do postkovid sindromunun yuxarida gostorilon nevroloji
tozahiirlorlorindon sikayatlonirlor. Hotta bozon qicolma vo insult kimi ciddi
agrilasmalara da rast golinir. Koronavirusdan sonra gismon yaddas itkisi do
nadir hal deyil.

Bu giin bu kimi hallarin sobobinin virusun tobioti ilo slageli oldugu
giman edilir.

SARS-CoV-2 moarkozi sinir sistemino iki yoldan biri ilo daxil olur:
birincisi, ACE (angiotenzin gevirici ferment) kdmoayi ilo damarlar vasitasilo gan
doévranina vo belaliklo sinir sistemino diisiir. Ikincisi, daha gox yerli olaraq
kallonin xolbir stimiiyili vasitosilo (paranazal sinuslara) birbasa sinir toxumasina
nifuz edir, ehtimal ki, COVID-19 olan xastolorindo bas veran qoxu
pozgunlugunun inkisafi bununla olagodardir.

Har hansi bir virus kimi, koronavirus da kapilyar qan axmina monfi tasir
gostarir. Qan aximinin pislasmasi Sababindan beyin aslinds ac qalir vo yenica
xastalonan har bir insan tez yorulur va istirahat tiglin daha ¢ox vaxt lazim galir..
Bu giino godor alimlor virusun beyns neco hiicum etdiyini doqiq bilmirlar va
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miixtolif versiyalar irsli siiriirlor: virus beyin hiiceyralorini birbasa zadslayir va
ya dolay1 yolla, antitellorin kémayi ila. Bundan slava, agciyarlorin tam giicii ilo
islomamasi sobabindan beyin oksigen ¢atismazligindan zadalona bilar [3].

Buna baxmayaraq elm adamlar1 bir nego fakt1 tosdigladilor:

* Virus torkibinds olan S-ziilali vasitasilo insan organizmina sinir
uclarinda, yoni qoxu epiteli yaxinliginda yerloson ACE 2 (angiotenzin g¢evirici
ferment) reseptorlari ilo qarsiligli slagoyas girarak daxil olur.

» Xostalik prosesi toxumalarin iltihabr ilo miisayiot olunur ki, bu da
neyronlarin degenerasiyasina gotirib ¢ixarir - sonuncular oOliir, aralarindaki
alagolor mahv olur.

Aparilan odgiqgatlar koronavirusun tesssiif ki, insan beynina ciddi tasir
gostara bilocoyi Qgonastina gotirib ¢ixardi. Bu o demokdir ki, xarakterik
simptomlar miisahido olunarsa vo problemlorin olmasi diagnostika ilo
tosdiglonarss, coviddon sonra sinir sisteminin barpasi sadoca zaruridir.

Alimlor homginin agkar ediblor ki, COVID-19 beyin qgabigmin gan
damarlarina moanfi tosir gostorir. Tobii gan-beyin baryerini pozur, yaxinliqdaki
toxumalar1 toksinlorin vo mikroorganizmlorin tesirine moaruz qoyur. Bu da,
hipo- va ya anosmiyanin yaranmasi ila siibut olunur.

Xosto olanlarn MRT testlori do ¢ox vaxt mikro-insultlarn  vo
leykoensefalopatiyanin bas verdiyini gostorir (yani insanlarda ag maddo
zodalonir). Nohayat, diagnostika gostorir ki, virus hiiceyra qocalmasina sobob
ola bilir vo buna gora do daginiq skleroz vo ya idiopatik parkinsonizm sindromu
kimi neyrodegenerativ patologiyalar siiratlondirir. Aparilan todgigatlar MRT va
ya ensefalogrammaya asasan hokimlar belo gonasts golmislor ki, adoton beynin
miixtolif paylarinda, xiisusilo do gicgah payinda doisikliklor bag verir vo buna
goro do qoxularin vo dadlarin taninmasi, nitqin qavranilmast vo tohlili tgiin
cavabdeh olan morkazlaors tosir gostorir.

Virusun neyrotrop tobioti miixtolif pozgunluqglara sabab olur.

Alimlor miioyyon ediblor ki, SARS-CoV-2 yiiksok dorocodo
neyrotopikdir, yani sinir hiiceyralorini aktiv sokildo yoluxdurur, ona géra do
organizm onunla miibarizo aparmaq {i¢lin qan ddévrani sistemindan immun
cavab hiiceyralorini calb edir va bu, miixtolif fosadlara sebab ola bilor. On ciddi
problemlordon biri Guillain-Bar sindromudur ki, burada immun reaksiya
miisahido olunur, yoni orqanizm 6z hiiceyralorini mohv edir vo naticods
hassasliq tadrican itirilir va azals zaifliyi miisahids olunur.

Iltihabi proseslor vo beyindo gan tochizinin pislosmoasi fonunda
serebrovaskulyar xostolik inkisaf edir. Coviddon sonra gan tozyiginin
yiiksalmasi va basgicallonma hissi oan ¢ox rast galon agirlagsmalardandir.

Koronavirus infeksiyasindan sonra koqnitiv pozgunluglar da
miimkiindiir: yaddas pisloso bilor, unutqanliq yarana bilar, diggotin comlonmasi
azala bilar, oriyentasiyanin pozulmasi, vegetativ reaksiyanin digor formalari vo
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s.. Bu da basa diistilondir: insanlar xastalikdon yorgun ¢ixirlar, uzun miiddato
sagalirlar. Oksor insanlar COVID-19-dan sonra asagi1 shval-ruhiyys, narahatliq
Vo ya hatta depressiya yasayirlar.

Qoxular1 gavramaq qabiliyyatinin pislogsmoasi istaha pis tasir edir:
yemoklorin dadi pozulur vo ya tamamilo yox olur, yemakdan ovvalki kimi
lozzot almaq olmur. Noticods, shval-ruhiyys ciddi sokildo vo uzun middot
pislasir, hatta bu vaziyyat depressiyaya ¢evrilo bilor. Bunun fonunda agirlasma
riski artir.

Agir hallarda, markazi sinir sistemi shomiyyatli doracads zadslonir, bu
da asagidaki pozgunluglara sobab olur: delirium; halliisinasiyalara (qarabasma);
stiurun bulanmasi (doyisikliyi).

Oslinds, belo desak, infeksiya psixikamizin “miiqavimatini” va beynin
fizioloji gostoricilorini azaldir.

Bozi elm adamlari idrak vo diger pozgunluqglarin yaranmasinin sobobini

bodonin intoksikasiyasi ilo olageli oldugunu irali siiriirlor. Bu nazariyys
arasdirilir, lakin bu nozariyyanin sleyhino olan miiddeaya goro hatta Xxastaliyi
yiingiil kegiron xastolor belo sonradan bir nega ay arzinds zoiflik yasaya bilar.
Insanin  kognitiv  qabiliyyetlori  yiingiil formada kegirilon COVID-19
hadisasindon sonra da pisloso bilor. Xiisusile, beyinds insanlarin digqgatini
comlogdirmoaya, harokotlori planlagdirmaga vo yeni molumatlar1 yadda
saxlamaga mane olan doyisikliklor miitoxassislori cox narahat edir.
Xastaliyin orta agirliq doracads kegiran Xastolords, xastaliyin naticalari insult
kegirmis xastalorin  voziyysti ilo miiqayiso edilo bilor. Siini agciyor
ventilyasiyast (ALV) cihazlarina qosulanlar ti¢iin beyin foaliyystindoki azalma
xususilo agir naticalara sabob olur.

Koronavirusdan on ¢ox tosirlonon funksiyalar montigli diisiinmok,
planlasdirmaq vo konsentrasiya etmok gabiliyystidir. Bundan olave, zoka
Saviyyasi barpa olunmur [4].

Koronavirusdan sonra morkazi sinir sisteminin zodslonmasinin on
xarakterik xiisusiyyatlori asagidaki siyahida gostorilmisdir:

* basgicallonma va yanasi olaraq basagrisi

« tirokbulanma va zaiflik;

* goxu va dad hisslorinin pozulmast,

« ensefalit vo meningitlori;

* epilepsiya tutmalari;

* diqgatin pislogmasi, konsentrasiyanin pozulmast;

* yuxusuzlug, haliisinasiyalar, delirium;

» narahatliq hissi, sayrigan hallar

* stiurun bulanmasi;

* mielit vo polineyropatiya,;

* qansizmalar, isemik beyin infarktlari.
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Uzun siiron depressiya vo panik atak ayri bir kateqoriyaya daxil
edilmalidir.

Post-COVID sindromunun bir sira simptomlar1 insanin xostolik zamani
aldig1 stressin tasiri ilo do baghidir. Sosial amil da xiisusi diqqats layigdir ki, bu
da psixi tarazligi pozmaga vo problemlor yaratmaga qadirdir. Miitoxassislarin
fikrinco, sohbat tokco hoayat torzinds doyisiklik deyil, isini itirmok vo yeni
reallifa uygunlagsma ilo bagli qorxularin yaranmasindadir. Qapanma ddvriindo
oflayn rejimdan onlayn hayat rejimins kiitlovi kegid bas verdi. Belo hallarda
insanin idrak funksiyalar1 yenidon qurulur, lakin onlarin homiss diizgiin sokildos
yenidon qurmaga vaxti olmaya biloar.

Bu sortlordo narahatliq qagilmazdir, xiisusan evds qalmaga machur
olduqda, tlinsiyyatin olmamasi, yiizlorlo mohdudiyyst, 6zii vo yaxinlart iigiin
gorxu va s. Badoan buna uygun reaksiya verir: boyrakiistii vazilor melatonin va
serotoninin miisbat tasirlorini neytrallagdiran stress hormonu kortizol istehsal
edir. Kifayot godor uzun miiddot istehsal edildikdos, depressiyaya gevrilon
fobiyalar vo nevrozlar yaranir. Ogor insan tesiraqapilandirsa 0o, COVID-19-un
qayidist  olamatlorini  axtarmaga baglayir, panik ataklardan vo yuxu
pozgunlugundan aziyyat ¢okir [4].

Alimlor magnit rezonans tomoqrafiyasindan istifado edarok Xostolorin
sinir sisteminin vaziyyatini izloyiblor [5].

Aparilan tadqgiqatlar gostordi ki, sagaldiqdan iki ay sonra bela Xastalorin
yaridan c¢oxu miixtolif sliur vo davranis pozgunluglarindan oziyyst coKir.
Xiisusila, onlarin 16%-nin qisamiiddatli yaddas, konsentrasiya vo molumatlarin
gavranilmast ilo bagli problemlori rast golir. Digor 6% hor biri gérmo
pozgunlugu vo digar kognitiv pozgunluglardan sikayatlonirdi va Xxostalorin
toxminan 25%-do bu simptomlarin miixtolif kombinasiyalar1 miisahido edildi.

Eyni zamanda, bu ciir pozgunluglar tadricon - ndvbati on ayliq
miisahidalor orzindo xostalorin toxminan 17% -indo yox oldu. Filippi va
homkarlar1 imid edirlor ki, golocok todgigatlar COVID-19-un agir formalarini
kecirmis digor xastolords siiur vo yaddas funksiyalarinin necs barpa olunacagini
anlamaga komok edacok [5].

Uzun miiddst davam edon covid tokcs zehni funksiyalarin azalmasi ilo
deyil, hom do biokimyavi doyisikliklorlo miisayiot olunur. Avstraliyali
immunoloqlar 80 faiz ehtimalla uzun miiddst davam edon COVID-19 diagnozu
ti¢iin istifado edilo bilon bes gan biomarkerini miiayyan ediblar.

Yuxarida yazilanlar Koronavirusun, toassiif ki, insan beynino ciddi tasir
gOstora bilacayi gonastino gotirib ¢ixarir. Bu o demokdir ki, xarakterik
simptomlar misahido olunarsa vo problemlorin olmasi diaqnostika ilo
tosdiglonarso, coviddan sonra sinir sisteminin (CNS) barpasi sadaca zoruridir.
[Ik novboda, beynin funksiyalarin1 obyektiv vo hoartorofli giymotlondirmok,
diizgiin diagnoz qoymaq va uygun bir reabilitasiya proqramini tortib etmok
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lazzimdir. Alinan molumatlara osason, miitoxassis koviddon sonra sinir
sisteminin neco barpa olunacagina qorar veracok vo Xastonin golocokds ciddi
sokildo riayot etmoli oldugu mialico planini toyin edocok. Dayisikliklor
vaxtinda askar edilorss, 0 zaman tam hoyata daha tez gayitmaq miimkiin olacaq.
Vo oksina: yoxlamanin gecikdirilmasi agirlagsmalarla doludur vo 06z-6ziino
goyulan diagnoz tamamils yolverilmazdir (va hatta tohliikalidir).
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TOBIii KLINOPTILOLITIN {Cu®" (0.5 kiit.%), Zn>" (0.2 Kiit.%),
Co # (0.1 Kiit.%), Cr **(0.1 Kiit.%)} KATIONLARI iLO OMOLO
GOTIRDIYI KATALIZATORUN TSIKLOPENTAN VO
METILTSIKLOPENTANIN SELEKTIV OKSIDLOSDIRICI
DEHIDROGENLOSMOSINDO KATALITIK AKTIiVLIYININ
OYRONILMOSI

Agar sézlar:  Tsiklopentan, Metiltsiklopentan, tsiklopentadien, 1,3-
metiltsiklopentadien, klinoptilolit

Naften karbohidrogenloarinin katalitik oksidlosdirici dehidrogenlagmasi oldugca
ohomiyyatli movzulardan biridir. Bu reaksiyalarin istigamoti bir nego ¢atin nozarot
olunan parametrlorin diizglin segilmasindon osashi sokildo asilidir. Qoyulmusg
tocriibalorin miixtalifliyi sonda moagsadli mohsullarin sintezi tiglin vacib olan uygun
katalizatorun dizayn edilmosino gotirib ¢ixarmugdir. Reaksiya mexanizminin
oyronilmasi siibut etdi ki, sintez olunmus katalizator tsiklopentan vo metiltsiklopentan
ciitliiyii tigiin reaksiya yoluna nozarat olunmasinda vo optimal soraitin se¢ilmasinda
oldugca vacibdir. Zn metalinin katalizatora olavo olunmasi bes tiizvlii hoalgonin
dehidrogenlogmasini vo reaksiyanin alitsiklik dien karbohidrogenlorinin alinmasi
istigamatinds getmasini sabit saxlayir. Tsiklopentan molekulunda zancirin qirilmasinin
va metil-tsiklopentan molekulunda dorin dehidrogenlasmonin getmasinin qarsisini alir.

M.A.Abbacoe

N3YYEHUE KATAJIMTUYECKON AKTUBHOCTH KATAJIM3ATOPA,
OBPA3OBAHHOI'O INIPUPO/IHBIM KJIUHOINTHJIOJTATOM
C KATUOHAMM {Cu* (0.5 mac.%), Zn"* (0.2 mac.%), Co ** (0.1 mac.%),
Cr *(0.1 mac.%)} ITIPM CEJIEKTUBHOM OKHCJIUTEJIbHOM
JIETUJIPUPOBAHUN IIUKJIONEHTAHA M METUJILAKJIOTEKCAHA

Knwuessie cnosa: yuxionenmarn, MemuiyukioneHmana, YukioneHmaouend,
1,3-memunyuxnonenmaouena , KAUHONMULOIUN

Karamntudgeckoe OKHCIIMTEIIFHOE JeruIpUpOBaHUE Ha(TEHOBBIX
YTIE€BOAOPOIOB, OJHA U3 BakHEeHIMx TeMm. HampaBienue sTux peakuuili BO MHOIOM
3aBUCUT OT MPABHJIHLHOTO BBHIOOPAa HECKOJIBKHX TPYAHOYIPABIIEMBIX IapaMeTPOB.
PaznooOpa3ue MpoBEACHHBIX 3KCIIEPUMEHTOB IPHUBEIIO K CO3/IaHUIO MOIXOJSIIETO
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KaTajiu3saropa, KOTOpHﬁ BaXXCH [UIsI CHHTE3a KOHEYHBIX IIPOAYKTOB. I/IsyquHe
MCXaHHU3Ma PEAKIUH J0Kasajlo, 4TO CHHTe3I/IpOBaHHblﬁ KaTtain3aTop O4YCHb BaXXCH B
PEryjaupoBaHvy yTHu pCakiiyuu 1 BLI60pe OIITUMAJIBHBIX YCHOBI/II;'I JJIs MUKJIIOIICHTaHa U
MCETHJINMKIIOIICHTAaHA. HO63BJ’I6HI/IG MCTAJINIMYCCKOI0  IMHKAa K  KaTaJlnu3aTopy
CTa6I/IJ'II/ISI/IpyeT ACTUAPUPOBAHUE ITATUYICHHOI'O KOJIbIla, W IIPOTCKAHUE PCAKIUHU B
CTOpPOHY 06pa30BaHI/I$I ATANUKIINYCCKUX TUCHOBBIX YTJICBOAOPOJ0B.

M.Y.Abbasov

A STUDY OF CATALYTIC ACTIVITY OF CATALYST NATURAL
CLINOPTILOLTE BY{ Cu* (0.5 mas.%), Zn** (0.2 mas.%), Co ** (0.1 mas.%),
Cr **(0.1 mas.%)} THESE CATIONS FOR SELECTIVE OXIDATIVE
DEHYDROGENATION OF CYCLOPENTAN AND METHYLCYCLOPENTAN

Keywords: Cylopentane,Methylcyclopentane, cyclopentadiene, 1,3-
methylcyclopentadiene, clinoptilolite.

Catalytic oxidative dehydrogenation of naphthenic hydrocarbons is one of the
most important topics. The pathway of these reactions depends largely on the correct
selection of several difficulties to control parameters. The variety of experiments has
led to the design of a suitable catalyst, which is important for the synthesis of target
products. The study of the reaction mechanism proved that the synthesized catalyst is
very important for the control of the reaction path and the selection of optimal
conditions for the cyclopentane and methylcyclopentane pairs.The addition of Zn metal
to the catalyst stabilizes the dehydrogenation of the five-membered ring and the
reaction proceeds to produce alicyclic diene hydrocarbons. Prevents chain breakage in
the cyclopentane molecule and deep dehydrogenation in the methylcyclopentane
molecule.

Giris

Vulkanik-¢okma siixurlarin asasini toskil edon mineral klinoptilolit (CL),
heulandit seolit qrupuna aiddir. Cadval 1-0 asason mineroloji, kimyovi, fiziki,
morfoloji, mexaniki, vo ion miibadilasi xiisusiyyatlorina dair molumatlara asason
diinyada na godar ohomiyysli oldugu haqqinda fikir sylomays osas verir [1].

[lkin molumatlara goro tobii klinoptilolit vo mordenit asasinda hazirlanmig
katalizatorlar tsiklopentan vo metiltsiklopentan molekulundan alitsiklik dien
karbohidrogenlorinin alinmasi istiqgamatinds oksidlosdirici dehidrogenlogsmosindo
aktivlik gostorirlor. Ehtimala gors, tsikopentanin vo metiltsiklopentanin
oksidlosdirici dehidrogenlogsmoasi zamani sixlasma mohsullarinin amalo galmasi
noticasindo kKatalizatorun sothi yiiksok siirotlo dezaktivlosir. Yalniz xrom
kationlar1 ilo modifikasiya olunmus Kkatalizator niimunolori  {izorinds
metiltsiklopentanin benzola oksidlogdirici dehidroizomerlogmasi siiratini artirir.
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Cadval 1

Klinoptilolit tipli tobii seolit haqqinda malumatlar toplusu

Mineral kompozisiyasi Kimyovi Fiziki vo mexaniki xassasi
kompozisiyast
Klinoptilolit 84% SiO, | 65,0-71,3% Yumusalma 1260°C
temperaturu
Kristobalit 8% Al,Oz | 11,5-13,1% | Orimo temperaturu 1340
Talk gil 4% CaO 2,7-5,2% Sixilma giicii 33 Mpa
Plagioklaz- 3-4% K,0 2,2-3,4% Xiisusi gokisi 2200-2440 kg
lar Im?
Rutil 0,1-0,3% | Fey)0s3 0,7-1,9% Hocmi gakisi 1600-1800 kg/m®
Kvars Izlori MgO 0,6-1,2% | Goriiniis vo qoxusu | Boz-yasil,iysiz
Ton miibadilosi xassosi Na,O 0,2-1,3% Effektiv 0,4nm(4A°)
mosamolarin
diametri
ca’ 0,64-098 | TiO, | 0,1-0,3% Nisbi sixliq 70 %
mol/kg
Mg®* 0,06-0,19 | Si/Al | 4,8-54% Parlaqliq 70%
mol/kg
K*/Na* 0,22- Ph 6,8-7,2
0,45/0,01-
0,19 mol/kg

fonlarin selektivliyi

Cs* > NH," > Pb* > K" >Na" > Ca* > Mg**> Ba®* > Cu®* >zn**

Tsiklopentan molekulun aktivasiyas1 zamani ilkin olaraq tsiklopenten,
pentan vo digor hidrogenlosmo mohsullar1 alina bilor. Dehidrogenlosma
mohsulu olan tsiklopentenin selektivliyi kationlarin yiiklonmasina nisboton
toxminan Xottidir. Metilsiklopentandan istifado olunanda reaksiyanin aktivliyi
dehidrogenlosmo mohsulu kimi metilsiklopenteni, asas halganin agilmasi vo
izomerlosma mohsullar1 kimi tsikloheksen va benzol homginin heksani verir [2].

Material va metodlar

Tobii klinoptilolito 0.5% Cu?*, 0.2% Zn?*, 0.1% Co** vo 0.1% Cr**
kationlarmin daxil edilmosi tsiklopentan, metiltsiklopentan molekulunun
tsiklopentadien va 1.3 metil- tsiklopentadiens oksidlasdirici dehidrogenlogmasi
liciin effektiv katalitik sistem omolo gotirir ki, bu da metal ionlarinin tadqiq
olunan reaksiyada bilavasits istirak etdiyini gostarir [3].

Klinoptilolit molekulunda miibadilo kationlarinin dord tip lokallagmis
morkazi yerlasir; bunlar M; moarkazi A kanalinda, M, morkozi B kanalinda, M3
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C kanalinda axsis oxu boyunca pentatsiklik holgonin morkozindo vo My iso A
kanalinin oksi istigamotdo morkozdo yerlosir [4; 5]. Alinmig fraksiya 300°C
temperaturda, (15 ml/doq) hava axmi altinda, 3 saat miiddotindo termiki
islonmisdir. Katalizator 300°C temperaturda 2 saat miiddstindo (10ml/daq) H,
qazi ilo reduksiya etdirilir, sobob y1gilan karbonun garsisin1 almaqdir. Reaksiya
320-400°C temperaturda vo atmosfer tozyiqi altinda aparilmigdir.

Naticalar va onlarin miizakirasi

Nozari molumatlara gora deys bilarik ki, C-H rabitasinin dissosiasiyasi ilo
karbohidrogen molekulunun aktivlosmasi Kkatalizator sathinin  nukleofil
morkazlorinin istiraki ilo bag verir. Diqqat yetirilosi osas magam olava edilon
metal kationlariin  promotorlasdirict  tasirinin - mexanizminin  olduqca
miirokkabliyidir. Seolitin mineralinin qurulusundan asili olaraq tsiklopentanin
oksidlagdirici dehidrogenlogmasins tasiri tadqiq edilorkan, ilk dnca seolitin baslangic
katalitik aktivliyi Oyronilmis vo naticolori cadval 2, cadval 3-do otrafli geyd
edilmisdir. Cadvoldan goriindiiyii kimi seolitlarin ilkin galovi-torpaq kation formalari
tizorinds aparilmus tocriibalorin naticalori qeyd edilmisdir.

Cadval 2
Seolit mineralinin ilkin formalart iizarinda tsiklopentanin oksidlagdirici
dehidrogenlasmasi ( T=380°C, V=2000 saat™, tsiklopentan: 0,= 2 : 1)

. . S Reaksiya mohsullarinin ¢iximi, %
Seolit 1 X (konversiyd) % | lektivlik) % | CeH CeHe co,
NaX 18,9 — — — 18,9
NaY 16,5 — 0,8 — 15,7
NaA 12,9 1,6 2,6 0,2 10,1
Mordenit 6,4 6,3 4.4 0,4 1,6
Klinoptilolit 8,2 7,3 7,5 0,6 0,1
Cadval 3

Seolit mineralinin ilkin formalart iizorinda metiltsiklopentanin oksidlasdirici
dehidrogenlasmasi (T=360°C, V=1500 saat™, metiltsiklopentan: O,:N,=1,74:1:3,72)

Reaksiya mohsullarinin ¢iximi, %
Ne | Seolit| X, | S,
% | % Tsiklopen- | Tsiklopen- | Metiltsiklo- | Metiltsiklo- | Tsiklo- | Ben- | CO,
ten tadien penten pentadien | heksen | zol
1 |NaY [16,3| - - - - - 0,7 19 |13,7
2 INaX [12,1] - 0,2 - 0,1 - 0,5 14 |99
3 |NaA |17,7| 7,3 45 0,6 5,8 1,3 0,9 11 | 35
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Moalum olmusdur ki, darmasamali seolitlords ki¢ik daxili sathin (8,0-20,0
m?/q) vo kicik mosamslorin olmasi imkan verir ki, (4,2-4,9 A) tsiklopentan
molekulunun oksidlasdirici dehidrogenlogsmasi prosesi sothds getsin. Cadval 2-
don goriindiiyii kimi tsiklopenten vo tsiklopentadienin ¢iximi klinoptilolit
mineralinda daha coxdur. Reaksiya soraiti 380°C temperaturda, 2000 saat™,
hocmi siiratinds va tsiklopentan: O,=2:1 mol nisbatinds ilkin tabii klinoptilolit
seoliti tizorinda 7,3% selektivliklo 7,5% tsiklopenten alinir. Bu zaman
tsiklopentanin konversiyasi iso 8,2% olur.

Tsiklopentandan forgli olarag metiltsiklopentan molekulunda yan zancirds
metil qrupunun olmasi ilo Saciyyalonir. Metil qrupunun olmasi molekulun slave
mohsullarm almmmasina sobab olur. Beloki molekulunda halgenin bdytimasi, metil
grupunun qirilmasi hallar1 bas verir ki, naticads araliq mohsullarin alinmas ilo
miisahido olunur. Metil grupunun holgadon ayrilmasi imkan verir ki, sorbast
tsiklopentil radikali katalizator sathinds yerlogon kationlarla goriisiib tsiklopenten
Vo tsiklopentadieno godor oksidlosdirici dehidrogenlosmoays moruz qalsin. Eyni
zamanda holgenin boyiimasi sonraki marhalods tsikloheksenin alinmasina gatirib
cixarir. Beloliko Katalizator sothinds yaranan sixliq dorin oksidlogsmenin qarsisini
alir vo reaksiyanin mogsadli dien karbohidrogenlorinin alinmasi istiqgamotinda
yonlandirilmasina sabab olur.

Codvaldoan 4-don goriindiiyi kimi, katalizatorun torkibine daxil edilmis
kationlarin optimal qatilig (Cu2+—0,5%; Zn**—0,2%; Co**—0,1%; Cr*—
0,1%) va reaksiyanin optimal soraiti tsiklopentan ti¢lin temperatur T= 320-390°
C, hocmi siirot v = 500-2500 ssat™, reagentlorin parsial tozyiqi

Py, =0.273-0.5641 atm, P, =0.0768 - 0.1540 atm, G,,, =1.78gr, V, =3smM",

metiltsiklopentan li¢lin temperatur T=320-360°C, hocmi siirat v= 500-2000 saat
L ragentlorin parsial tozyiqi Pe,, =0.2196 —0.3199 atm,

Po, =0.1438-0.1659 atm, G, =1.78gr, V,,, = 2sm® kimidir. Tsiklopentadien

vo 1,3-metiltsiklopentadien  ¢iximi iso miivafiq olaraq 12,1% vo 42,3%
olmusdur.

Codval 4-don goriindiiyli kimi temperaturu 320-don 380°C-yo godor
yiiksaltdikda tsiklopentadienin ¢iximi fasilasiz olaraq artir vo 390°C-da ¢ixim
12,1 % catir, daha yiiksok temperaturlarda iso demok olar ki, praktiki doyisiklik
miisahido olunmur. Tadqiq olunmus temperatur intervalinda temperatur
artdigca karbon gazinin ¢iximi artir. Bu onunla slagadardir ki, tsiklopenten vo
tsiklopentadienlo yanasi paralel olaraq tam oksidlasmo prosesi do gedir. Hacmi
siiroti 500-don 2500 saat™ galdirdiqda tsiklopentadienin ¢iximi artir. Bu kontakt
miiddatinin azalmasi ilo olagalondirilir. Codvolo noazor salsaq gororik Ki,
tsiklopentenin faizi tsiklopentadienin faizindon asili olmadan doyisir. Bu
deyilonlor bir daha siibut edir ki, reaksiya ardicil marhols tizro getmir.
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2-BENZILSULFANILETANIN AMINOMETOKSI TOROMOLORININ
SINTEZi VO XASSOLORI

Agar sézlar: 2-Benzilsulfaniletanol, ikili aminlor, Mannix kondenslaogmasi
aminometoksi toramalar, 1Q, 'HNMR spektroskopiya, antimikrob asqarlar
Uckomponentli Mannix reaksiyasi1 ilo 2-benzilsulfaniletanol, ikili aminlor va
formaldehiddon 2-benzilsulfaniletanin yeni aminometoksi toromolari sintez edilmisdir.
Alinmis birlosmolorin torkiblori vo quruluslari element analizi, IQ, 'HNMR —
spektroskopiya vo spektrometriya metodlar ilo tosdiq edilmisdir. Birlosmolor siirtkii
yaglarina antimikrob asqgar kimi sinaqdan kegirilmis vo onlarin mikroorganizmlarin
inkisafim effektli sokildo dayandirdigr miisyyon edilmisdir.

H.A./[>cagpapos, K.O.Hckenoeposa

CUHTE3 1 CBOICTBA AMMHOMETOKCHITPOU3BO/IHBIX
2- BEH3WICYJIb®AHUJI ODTAHA

Kntouesvle cnosa:  2-benzuncynvgpanunemanon, — 6mopuunvie — AMUHDL,
KonOencayusi Mannuxa, amurnomemoxcunpou3gootule, UK-, 1H}IMP-cneKmpocrc0nwz,
AHMUMUKDOOHBLE NPUCAOKU

TpexxomItoHeHTHOH peakiueit Mananxa 2-0eH3mICyTb(aHUI3TAHOINA, BTOPHYHBIX
aMMHOB M (hOpMaibJieTH]a CHHTE3UPOBAHbI HOBBIC AMUHOMETOKCHUIIPOM3BOJHBIC 2-
OensmicynbhanwTaHa. CTpoeHHE U CTPYKTypa MONYUYSHHBIX COSIUHEHUH J0Ka3aHbI TIPH
TMIOMOIITM METOJIOB 3JeMeHTHOoro aHammsa. MK-, lH}lMP—cneKIpOCKOHI/H/I M Macc-
criekTpockormu. CoeMHEHHs] WCIIBITAaHBI B KAueCTBE AHTUMHUKPOOHBIX TIPHCATIOK K
CMa304HbIM MacjiaM M YCTaHOBJICHO, YTO OHHU 3(P(EKTUBHO MMOIABIISIOT XKHU3HEICATEIIbHOCTh
MHKPOOPTaHI3MOB.

1.A.Jafarov, K.O.lIskenderova

SYNTHESIS AND PROPERTIES OF AMINOMETOXY DERIVATIES
OF 2- BENZYLSULPHANYL ETHANE

Keywords:  2-benzylsulfanyletanol, secondary amines, aminomethoxy
derivatives, Mannich condensation, IR-, *NMR- spectroscopy antimicrobial additives
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The three-component Mannich reaction of 2-benzylsulfanyl ethanol, secondary
amines and formaldehyde synthesized new aminomethoxy derivatives of 2-
benzylsulfanyl ethane. The construction and structure of the obtained compounds were
proved using the methods of elemental analysis. IR-, 'NMR- spectroscopy and
methods of elemental mass spectroscopy. The compounds have been tested as
antimicrobial additives in lubricating oils and are found that they effectively inhibit the
vital activity of microorganisms.

Torkibinds azot vs kiikiird saxlayan {izvi birlogsmalor elm va texnikanin
miixtalif sahalorinds genis tatbiq edilir [1]. Bu birlosmalor eyni zamanda bioloji
aktiv maddolor kimi kond tasarriifatinda va tibbds istifads olunur [2—4]. Homin
maddoalorin yeni niimayondslorinin olverisli tsullarla vo asan oldo edilon
sintonlar osasinda sintezi elmi vo praktiki cohotdon aktualdir vo hazirda da
todqiqatgilarin digqatini 6ziina calb edir [5; 6].

Qeyd edilon maddalorin sintezi vo xassalorinin 6yranilmasi sahasinda
apardigimiz todqiqatlarin davami olaraq taqdim olunan isds benzilsulfaniletanin
aminometoksi toramalarinin sintezi vo xassalorinin 6yranilmasi sorh olunur. Bu
mogsadlo  ovvalco NaOH-in  suda 40%-li  mohlulunun istirak1 il
benzilmerkaptanla (I) 2-xloretanolun (etilenxlorhidrin) (II) gqarsihigli tosir
reaksiyasi oSasinda asagidaki sxem tiizro 2-benzilsulfaniletanol (111) sintez edilir

[7-9].
_ 0
Q( CH,SH + NaOH + CI(CH,),0H ——% &
— @CHZS(CHz)ZOH + NaCl + H,0

Reaksiya 50-60°C temperaturda 3-4 saat miiddstinds aparilmisdir.
Alinmig ilkin maddonin (III) ¢iximi 72% toskil edir. Sonra birlosmo I,
formaldehid vo miivafiq ikili aminlor (IV=VIII) arasinda aparilan Mannix
reaksiyasi ilo (Ill) birlosmonin aminometoksi téromolori (IX—XIII) sintez

edilmigdir [10-12].
QCstCHchzoCHzNRR' + H,0

NRR’ = Net,(1V, 1X); NBu,(V, X); piperidino (VI1, XI); morfolino (VII, XII);
heksametilenimino N(CH2)s (V11 XI1I1).

111 + CH,O + HNRR®

2-Benzilsulfaniletanin aminometoksi téromolorinin  (IX—XIII) sintezi
45-55°C temperaturda 3 — 4 saat miiddotindo komponentlarin barabar mol
nisbatlarinds aparilmisdir.
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Sintez olunmus maddalor (11, IX — XIII) spesifik iya malik soffaf
mayelordir, suda holl olmur, tizvi holledicilordo (aseton, dietilefiri, benzol,
xloroform va s.) yaxst hall olur. Homin birlogsmalorin fiziki — kimyavi sabitlori
vo ¢iximlari cadval 1-do verilmisdir.

Cadval 1. Birlagmalarin (111,1X — X111) fiziki — kKimyavi géstaricilari

Toays C MRp
Maddalor | (P,mm.c.s) np2 pa? Crxim
tapilmig | Hesablanmig
Il 136-138(1) | 1.5692 | 1.1054 68 49.88 49.82
IX 144-146(1) | 1.5458 | 1.0452 71 76.75 77.07
X 172-174(1) | 1.5346 | 1.0104 78 95.31 95.56
XI 160-162(1) | 1.5584 | 1.0785 72 79.37 79.66
XIl 162-164(1) | 1.5578 | 1.1234 74 76.71 76.78
X1 166-168(1) | 1.5562 | 1.0693 74 84.02 84.31

Codvaldon goriindiiyli kimi on az ¢ixim (68%) birlosma (I11) sintezi
zamani miisahido edilir. ©On yiiksok ¢ixim (78%) 2-(benzilsulfanil)-1-(N,N-
dibutilaminometoksi) etanin (X) sintezi zamani misahido olunur. Digor
birlogsmoalar (IX,XI- XI11) cadvalds geyd olundugu kimi uygun olaraq 71-74%
¢iximla alinir.

Sintez edilmis birlosmalorin adlari, brutto formullari, element torkiblori
vo 1Q spektrlorinin gostaricilori cadval 2-da verilmisdir.

Xammal kimi istifado olunan maddolorin, sintez olunmus birlogmalorin
tomizliyi vo reaksiya qaliginin torkibi QMX analiz dsulu ilo miioyyon
edilmigdir. Birlosmolorin (111, 1X- XIII) torkib vo quruluslari element analizi,
iQ,"HNMR spektroskopiya vo massspektrometriya iisullari ilo todqiq Vo tesdiq
edilmisdir. Madda (111) iQ spektrinds 3500 sm™ sahasinds OH grupuna maxsus
genis udulma zolag1 miisahido olunur. Digar maddalarda (IX- XIII) OH grupu
olmadigindan onlarin i1Q spektrinds bu udulma zolag miisahids olunmur. 1X —
X1 birlogsmolorin 1Q spektrindo karbon — azot (C — N) rabitasine moxsus olan
udulma zolag1 1210 — 1100 sm™ sahssindo miisahids olunur.

Sintez olunmus maddolorin (IX. XIII) *HNMR spektrlori onlar iigiin
sociyyavidir vo quruluslarini tosdiq edir. Ilkin madds kimi istifado olunan
spirtin (1) hidroksil grupunun protonu 2.3 m.h. sahasinds singlet soklindo
signal verir. Biitiin maddalorin spektrlarinds metil (CH3) qruplarina moXsus
protonlar 0.9-1.1 m.h. sahossindo multiplet soklindo signallar verir.
Aminometoksi (CH3N) qruplarinin protonlart multiplet soklindo 4.2-4.3
m.h.sahasinds, SCH, qruplarmin protonlar1 iso 2.5 — 2.8 m.h. sahasinds
multiplet soklinds signallar verir.
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Cadval 2. Sintez olunmus maddalarin (111, IX —XIII) element analizi va
1Q spektrlarinin gostaricilari

Tapilmigdar,% Hesablanmigdir, % )

Maddalar C H N 3 Formul C H N ] I%}ZE:‘E“
2-benzilsulfaniletanol (IIT) 6408 | 7.14 | - 18.98 | CoHnOS 6425 | 7.19 - 19.05 | 3500(0H)
2920(CHs)
2840(CH)

T30(C-5)
2-{benzilsulfanil)-1-(N.IN- 66.17 | 9.08 348 | 1257 | CisHpNOS | 66.36 [ 9.15 1265 | 12.65 | 2930(CHa)
dietilaminometoksi)etan (IX) 2870(CH)
1200(C-N)

T23(C-8)
2-(benzilsulfanil)-1-(N.N-di- | 69.68 | 10.04 | 449 | 1031 [ CigHaNOS | 69.85 | 1009 | 4.33 10.36 | 2940(CHz3)
butilaminometoksi) etan () 2850(CH)
1210(C-N)

T30(C-5)
2-{benzilsulfanil)-1-piperidi- | 67.71 | 8.78 3.25 | 12.02 | CisHNOS | 67.88 [ 8.83 3.28 12.08 | 2950(CHz3)
nometoksi etan (XI) 2840(CH)
1210(C-N)

T20(C-5)
2-{benzilsulfanil)-1- 6272 | 786 [ 321 | 1192 | Ci4HuNO2S | 62.88 | 7.90 11.89 | 11.89 | 2920(CHz)
morfoline-metoksi etan (XII) 2850(CH)
1100(C-N)

T40(C-5)
2-{benzilsulfanil)-1- 68.61 | 898 [ 498 | 1142 | CigHsNOS | 68.78 | 9.02 5.01 11.47 | 2900{CHa)
heksameti-leniminometoksi 2850(CH)
etan (XIII) 1130(C-N)

T30(C-5)

Madds (I11) mass-spektrinda (elektron homlasi ilo ionlasma) m/z 224
(10%) olan molekulyar ion va onun pargalanma fragmentlari: m/z 207 (100%) [
M-OH]" va digar fragmentlor miisahido olunmusdur.

Alinmig  birlosmoalor (IX- XIHI) AMEA- nin Asqarlar Kimyasi
Institutunda “M-11" markal1 siirtkii yagma antimikrob asqar kimi sinaqdan
kegirilmisdir. Smaq 28-30°C temperaturda 2 — 3 giin arzinds aparilmisdir. Test
— kultur kimi bakteriyalardan (Pseudomonas aeruginoza) vo goébaloklordan
(Aspergillus niger.Candida tropikalis) istifado olunmusdur. Todgigat zamani
miiqayiso ig¢iin etalon kimi praktikada iglodilon 8- oksixinolindon istifads
edilmigdir. Yuxarida gostorilon maddoalor 0.5-1% gqatiligda mikroorganizmlarin
inkisafin1 dayandirir vo etalona nisbaton daha yiiksok tasirs malikdir. Bu zaman
yagin istismar gostoricilori iso pislosmir. Todgiq olunan birlogsmolori yaglara
antimikrob agqar kimi tovsiyys etmok olar.

Tacriibi hissa
Sintez edilmis maddalorin IQ spektrlori UR-20 markali spektrometrda
4000-400 sm™ udulma zolaginda. 'HNMR spektrlori Bruker WP — 400 (
400MHs) markal1 spektrometrds. CDCl3 moahlulunda ¢okilmis. daxili standart
kimi TMS — don istifado olunmusdur. Mass — spektrlor VG-7070E markali

123



LA.Cofarov, K.O.Iskandarova

(ionlagma gorginliyi  70eV) mass-spektrometrds alinmigdir. Maddalarin
tomizliyinin todqigi 5%-Ii polietilenglikolsuksinat hopdurulmus “Dinoxrom P”
ilo doldurulmus 300x3 sm 6lgiilii kolonkada aparilmigdir. Qazdasiyici heliumun
surati 40 sm*/dag. kolonkanin temperaturu 150°C. xromatograf LXM — 8MD.
detektor — katarometr. Sintez olunmus maddoalorin “M — 11 siirtkii yagina
antimikrob asqar kimi sinagi geyd olunan maddslarin yagda 0.5-1%-li qatiligda
mohlulu soklinds Gyranilmisdir. Maddoalorin antimikrob xassalori istiliknomli
kamerada “lunki” isulu ilo toyin edilmisdir. Tacriibolor 20-30°C temperaturda
2-3 giin arzinds aparilmisdir.

2-Benzilsulfaniletanol (I11). Reaksiya kolbasina 31q (0.25 mol) o—
toluoltiol (benzilmerkaptan) vo 10 g (0.25 mol) natrium hidroksidin 15 g suda
mohlulu (40%- li mohlul) daxil edilir. Qarigdirmaqla 50 — 60°C temperaturda
damci qifi vasitasi ilo 30 doq miiddstinds 20.15q (0.5 mol) etilenxlorhidrin (2-
xloretanol) slava olunur. Etilenxlorhidrin tam slave edilib qurtardigdan sonra
reaksiya qarigigl 3 saat miiddatindo 50 — 60°C temperaturda garisdirilir. Alinan
qarisigdan duz (NaCl) va su tobagasi ayirict qif vasitasilo {izvi hissadan ayrilir.
Uzvi hisso (asas mahsul) iizarine bir godar (20.30 ml) benzol slavs edilorak
neytral reaksiyaya qgodor distillo suyu ilo yuyulur vo susuz MgSO;, tizorinds
qurudulur. Benzol adi tozyiqdo distillo olunur. qalan qaliq iso azaldilmis
tozyiqdo fraksiyalagdirilir vo 2-(benzilsulfanil) etanol 68% (28.6q) ¢iximla
almnir.

Tuy=136 — 138°C (1 mm.c.s.). np™® =1.5692. p,*°=1.1054. MRy, (tapilmis) =49.88;
MRp (hesablanmis)= 49.82;

Tapilmigdir. %: C — 64.8; H — 7.14; S — 18.98; (CyH120S).
Hesablanmisdir.%: C — 64.25;H —7.19; S — 19.5.

2-benzilsulfaniletamn  aminometoksi  toramalarinin  (IX=XI1I)
alinmasinin iimumi iisulu. 5.05 g (0.03 mol) madds (I11). 30 ml benzolda hall
edilorok reaksiya kolbasina daxil edilir vo tizorina garigdirmaqgla 0.9 q (0.03
mol) paraformun 5 ml benzolda mahlulu slavs edilir. Sonra qarisdirmaqla 20 —
22°C temperaturda damei qufi vasitosi ilo 0.03 mol hor hansi ikili amin (IX.X111)
5ml benzolda mohlulu soklindo dameiladilir. Sonra 45-55°C temperaturda 3—4
saat miiddoatindo qarigdirilir. Reaksiya basa catdiqdan sonra qarisiq soyudulur.
benzol adi soraitds, qaliq iso vakuumda qovulur. Alinmig maddoalorin (IX=XII1)
fiziki-kimyavi gostaricilori vo ¢iximlari codval 1 vo 2-ds verilmisdir.
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CIHEKTPO®OTOMETPUYECKHUE XAPAKTEPUCTHUKH
PA3HOJUT'AHAHBIX KOMIIJIEKCOB HUKEJIA (1I) C 1-(4-XJIOP-2-
IMUPUINJIIA30)-2-TUAPOKCHU-4-MEPKAIITO®EHOJIOM U
I'maPO®OBHbBIMN AMUHAMU

Knwouesvie cnosa. Huxeib, aHUNUH, MEMUIAHUIUH,  OUMEMUIAHUTUH,
IKCMPAKYUOHHO-POMOMEMPUYECKUL MEMOO

I[Tpu B3aumoneiicteun Hukens (I1) ¢ 1-(4-x0p-2-nmupuaninazo)-2-ruApokcu-4-
mepkanTopernonom (XIIAI'M®) u rumpodobupiMu ammHamMu (AM)  00pasyroTcs
JKcTparupyemble  xjopodopmom  pazHommraHgable  komruiekcel  (PJIK) ¢
cootHomenneM Ni(Il): XITATM®: Am=1:2:2. B kadectBe ruapogoOHOT0 amuHa
WCIONb30BaH aHWINH, N-MeTunaHwind, U N,N-qumeTunanuiuH. HalineHsl ycnoBus
IKCTPAKLIMOHHO-(OTOMETPHUYECKOTO ONPEACICHUSI HUKENA. bbUIo ycTaHOBIEHO, YTO
PJIK o6pasyiorcs B cmabokucioii cpeae (pHonr 3.2-6.1). Ilpu omHOKpaTHOM
aKcTpakiuu xjopodopmom uspnekaercs 97.8-98.2% uukens B Buae PJIK. Makcumym
B CHEKTpe CBeTomlorjiomenns Habmomaercs mnpu 630-650 wM. MomnspHbIi
K03 QHUIMeHT CcBeToNOrIOmeH s paBeH (4.8-5.2)x10%. KoopaMHHpYIOLIM HOHOM
sBsiercs KatnoH Ni’Y. Pa3paboTaHHbIE METOAMKH MPUMEHEHBI IS ONMPEICICHHS
HUKEJIS B IOYBE B3SITOU U3 MPUKACTTMICKOM 30HBI.

Z.Q.9sgarova

1- (4-XLORO-2-PiRiDILAZO) -2-HIDROKSI-4-ERKAPTOFENOL VO
HIDROFOB AMINLORLO NiKELIN (IT) MUXTOLIF LIQAND
KOMPLEKSLERININ SPEKTROFOTOMETRIK XARAKTERISTIiKASI

Agar sozlar: nikel, anilin, metilanilin, dimetilanilin, ekstraksiya-fotometrik iisul

Nikel (I1) 1- (4-xlor-2-piridilazo)-2-hidroksi-4-merkaptofenol (XPAHMF) va
hidrofob aminlarlo (Am) xloroformla ekstraksiya oluna bilon Ni (I11):XPAHMF: Am =
1: 2: 2 nisbatinds miixtolifligandli komplekslor (MLK) amalo gatirir. Hidrofob amin
kimi anilin, metilanilin vo dimetilanilin istifado edilmisdir. Nikelin ekstraksiya-
fotometrik toyini {i¢iin optimal sorait miioyyan edilmisdir. MLK-lor zoif tursu miihitdos
omalo galir (pHqp: 3.2-6.1). Xloroform birdofalik ekstraksiya ilo nikelin 97.8-98.2% -i
MLK soklinds ekstraksiya olunur. Isiq udma spektrinde maksimum 630-650 nm-do
miisahide olunur. Molyar isiqn udulma omsal1 (4.8-5.2) x 10*-diir. Koordinasiya edon
ion Ni** kationudur. Yeni islonilmis iisullar Xozor donizi zonasindan gétiiriilmiis
torpaqgda nikelin toyini iigiin totbiq edilmisdir.
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Z.G.Asgarova

SPECTROPHOTOMETRIC CHARACTERISTICS OF DIFFERENT LIGAND
COMPLEXES OF NICKEL (11) WITH 1- (4-CHLORO-2-PYRIDYLAZO) -2-
HYDROXY -4-MERCAPTOPHENOL AND HYDROPHOBIC AMINES

Keywords: nickel, aniline, methylaniline, dimethylaniline, extraction-
photometric method

When nickel (Il) interacts with 1- (4-chloro-2-pyridylazo) -2-hydroxy-4-
mercaptophenol (CPAHMP) and hydrophobic amines (Am) chloroform-extractable
mixed-ligand complexes (MLC) are formed with the ratio Ni (11):CPAHMP:Am =
1:2:2. Aniline, methylaniline and dimethylaniline were used as the hydrophobic amine.
The conditions for the extraction-photometric determination of nickel are found. It was
found that MLCs are formed in a weakly acidic environment (pHopt 3.2-6.1). With a
single extraction with chloroform, 97.8-98.2% of nickel is recovered in the form of
MLC. The maximum in the light absorption spectrum is observed at 630-650 nm. The
molar coefficient of light absorption is (4.8-5.2)x10*. The coordinating ion is the Ni**
cation. The developed methods were applied to determine nickel in soil taken from the
Caspian zone.

Hukenp npuHAANEKUT K OdJIEMEHTaM, JUIS OIPENENCHUS KOTOPBIX
pa3paboTaHo MHOrMX MeToa0B [1]. OKCHMBI HaXOAST LIMPOKOE NPUMEHEHUE
JUIL pelieHus psija 3a7ad B AHAIUTUYECKOH XUMHHM HHKeNs. V3BeCTHBIMHU
peareHTaMu JJsl CIEKTPO(YOTOMETPUUECKOrO OMNPEAETICHUs HUKENs SBISIOTCS
THOKCUMBI. MOHOOKCHMBI SIBIISTFOTCSI MEHEE CEeKTHBHBIMH [1].

Jnist onpeiesieHus] HUKeNsl MCTI0JIb30BaH 2-0KCH-9-TaJOreHTHO(EHOIBI [2-
5]. Pa3paboTaHbl METOOWKM ONpEICNCHHUs HUKEIs B BHJE Pa3HOJIUTAHIHBIX
KOMIUIEKCOB ¢ 1-(2-mupumnnaso)-2-ruapokcu-4-mepkantoheHonoM  u
amuHo(peHonamu [6].

Hacrosimas pabota MOCBAIIEHA CHEKTPO(POTOMETPUUECKOMY
UCCIICIOBAaHUIO pa3HOMMraHaHbIX KomruiekcoB Hukens (II) ¢ 1-(4-xmop-2-
NUPUANIA30)-2- TUApPOKcH -4-mepkantodpeHonom (XITATM®, HoL) wu
ruipo@oOHBIMU aMUHAMH (AM), a TaKKe OINpeNeIeHUI0 UX (OTOMETPHUUECKHUX
XapaKTepUCTHK.

IKCIepUMEHTAIbHAS YaCTh
Pearentsl u pacrBopsl. PactBop nHukens (II) (0.1mr/ mi) rotoBunu
pactBopeHueM B Boje «X.4.» NiClox6H,O. Turp pacTBopa ycTaHaBIMBaIU
rpaBUMETPUYECKUM METOJIOM B BHJEe AUMeTWIrnuokcumara [7]. B pabore
ucnons3oBaan 0.01M pactBopsl XITAITM® u Am B xsopodopme. AHWINH
(An), N- metunanunud (MAH) U N,N-nmuMeTunanuiaud (IAH) UCIIOJIb30BANIA B
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CBEXKEIIEPETHAHHOM BHJEe. B KkadecTBe sKCTpareHTa INPUMEHEH OYMIICHHBIN
XJI0POOpM.

HonHyro cuiay pacTBOpOB HOJJEpKUBaiIM noctossHHOM  (u=0.1)
BBelicHMEM paccunTaHHoro kosiuvectBa KCI. Jlns co3manus HEOOXOIUMOi
KHMCIIOTHOCTH pacTBopoB npumensm 0.1M pactsop HCL

Annaparypa. CrnekTpopoToMeTpudYecKrue HCCIEAOBaHUSA OKpaIleHHbIX
pactBopoB npoBoawian Ha KOK-2 u CD-26. NUsmepenue pH Boanoit (hazbl
BoImoTHsUH Ha M-120.2. co crexissHHBIM 2ekTpogoM. MK-ciekTpel cHUMaIu
Ha criektpodoromerpe UR-20.

Mertoauka. B rpaaynpoBaHHble TPOOHPKH C MPUTEPTHIMH IPOOKaAMU
BBouiH 0.1-0.8 mu1, ¢ untepBanom 0.1 Mi1 KICXOAHOTO pacTBOpa HUKENs, 2.5 M
0.01M pactBopa XITATM® wu 0.8 — 1.0 mn AD. Heobxoaumoe 3nauenue pH
ycranaBimBanu jgooasienneM 1M pactBopa HCL. O0bem opranudeckoii (hassl
JOBOIWIA 70 5 M xjopodopmom, a BoaHoH (a3l - mo 20 mu aucTui-
aupoBaHHOM Bonmoil. CoycTss 5 MUHYT OpraHM4ecKuil Ciofl OTIensuiu u
M3MEPSUIA €r0 ONTUYECKYIO TUIOTHOCTh MPU KOMHATHOM TeMniepatype Ha KDK-
2 npu 600 HM.

HUccnenoBanne XIMMAI'M®. XIIATM® — kpucTauIM4eCKOE BEIIECTBO
KEJIbTO-3€JIEHOT0 1IBETA, IJIOXO PACTBOPUMOE B BOJIE, B KUCJIOTaX, YaCTUYHO
pacTBOpUMOE B IIeNI0Yax, alleTOHEe, XOPOIIo pacTBOpuMoe B  xjopodopme. B
3aBUCUMOCTH OT KMCIOTHOCTH cpenibl XITAI'M® moxerT cyliecTBoBaTh B BUJE
tpex ¢popm: HoR, HR', HRZ,

=i 2 o)

/
o HzE, Amax=515 um Cl  HE:, fma=340 1

pH1-3 pH 2.43 - 10.36

4] M }
= )L

sl B2, hmax=560HM
pH =82

[lepBelif IPOTOH CYAPrUAPUIBLHON IpymIbl oTuiervisiercs npu pH>2.43;
BTOPOH ITPOTOH OKCUIpyIIIbl — Ipy pH>8.2. BenuuuHbl KOHCTaHT IUCCOLMALAN
peareHTa, HaWJACHHBIE METOAOM H300€CTHYECKHX TOYEK pACUeTHBIM U
rpaduueckum crnocodamu npu p=0.1 u koHueHtpammu xjaopodopma 40% mo
00BEMy, XOpOIIO COBMAAal0T Mexmy coboit. Hekoropwie cpoiictBa XITATMO®
npencrasieHsl B Ta0n. 1. B cunpHOKUCTBIX pacTBopax XITAT'M® naxoaurcs, no-
BUMMOMY IIPOTOHU3UPOBAHHBIX (POpMax.
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Muorouucienasle  uccaenoBanusi XIIAI'M® nokasamy, 4Yro OHH
CYILIECTBYIOT B OPraHUYECKUX PACTBOPAX B BHJIE MOHOMEPOB.

Tabnuya 1
Hexomopuie ceoticmea XIIAI'MD
dopma Amax, HM €x10" H3o6ecTtrueckast PK e
peareHTa TOYKA, HM
H,R 515 1.75+0.01 470 3.26 £0.13 (pacu.); 3.14 (rpad.)
HR 440 1.46+0.01
HR* 560 1.98+0.01 475 9.2140.17(pacu.); 9.35(rpad.)

Onpenenenue 3Haka 3apsiia Komiuiekca. [IpenBapuTenbHbIC OMBITHI
nokaszanu, 4to Hukenb ¢ XITAI'M® oOpa3yeT OKpalleHHBIH KOMILIEKC,
HEPACTBOPHMBIA B HEMOJSPHBIX OPraHUYECKHX PACTBOPUTEISIX.  3apsi
KOMIUIEKCa ObLJI YCTaHOBJIEH METOIOM 3JEKTPOMUTPALMHA MOHOB U METOAOM
anekTpodopesa Ha Oymare. [lpu u3ydeHUH >JIEKTPOMHUTPAIIUH JTaHHOTO KOMII-
nekca, B U-o0pasHoii TpyOke HAOMIOIANOCh ABM)KEHHE OKpAIIEHHBIX B
rory00BaTO-3€JIEHOTO IIBET HOHOB K MOJIOKUTEIIFHOMY TIOJIOCY, HA OCHOBaHHU
gero ObUT CHIEMaH BBIBOJA O TOM, YTO OKpANICHHBIA KOMIUICKC SIBIISETCS
annoHoMm. [Ipu BBenenuu B cucremy AH, MAH, TAH B KayecTBe rHAPOPOOHBIX
aMUHOB HAOJIOJaeTCs SKCTPAKIMS AHHMOHHOTO KOMIUIEKCA B OPTraHUYECKYIO
¢azy B Buze paznonurananoro komiuiekca (PJIK).

Pe3yabTaThl M MX 00CysK/IeHHe

Bb10op 3kxcTparenTa. IIpupona opraHn4eckoro pacCTBOpUTEIIS OKa3bIBAET
CWJIBHOE BIUSIHUE Ha cremneH sKkcrpakiy (R). DxcrparnpyemMocTs KOMILJIEKCOB
OLIEHUBAIN KOI((UIMEHTOM pacHpefesieHUss U CTEMEHbI0 HKCTPAKIUH.
ConBarupyromas crocoOHOCTh PacTBOPUTENS PACTET MapajuIeIbHO C POCTOM
ero amdnekTpuueckoit nocrostHHou (D). [ns sxcrpakuuu PJIK ncnonb3oBaHb
HEBOJIHBIE PACTBOPUTENH: XJ0podopm, 1,2-AUXIOPITaH, YETHIPEXXIOPUCTHIN
yriepon, 6eH30I1, XJI0pOeH301, TOIYOJ, KCUIIO0A, #30-0yTaHOI U #30-TICHTAaHOII.
VYBenuueHue CoJIbBATUPYIOIIEH CIIOCOOHOCTH pAacTBOPUTENS MPUBOAMUT K
yBesnnueHuto 3kcrparupyemoctu PJIK. CreneHu sKcTpakuuu BO3pacTaeT B
psAMy TeKcaH < TUOKCaH < IUKJIOTEKCaH < yrIepoaYeTPEeXXJIOPUCThIA = OEH30J1
< Toyod < XJI0podopM < JUXJIOPITaH < XJIOPOEH3O0I.

Jlns SKCTpakMu KOMIUIEKCOB HAWIYYIIUMHU JKCTPAareHTaMH OKa3allucCh
xJopodopM, AUXJIOpATaH M xjopOeHszod. JlanpHeWinne uUcCIeI0BaHU
npoBoAwin ¢ xjopodopmoM. Ilpu OJHOKPATHOM SKCTpaKIUH XJIOpPOGHOpMOM
n3Bnekaerca 97.8-98.2% mHukens B Buae PJIK. Copnepkanue Hukens B
opraHuvecko ¢aze ompenensuii (POTOMETPUYECKH — JAUMETHITIMOKCHMOM,
1ocJie pesKCcTpakiuu [1], a B BOOHOM — 1O pa3HOCTH.
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Banssnne pH Boagnoii ¢a3bl. OnTUMalbHbII MHTEPBal KHUCIOTHOCTH,
IIPU KOTOPOM ONTHYECKAasl IUIOTHOCTh MAKCHUMaJbHA M MOCTOSIHHA, HAXOJIUTCS
npu pHon, 3.2 — 6.1 (pHes. 2.0 — 8.1). IIpu pH pactBopa >8.1 skcrpaxmust PJIK
MPaKTUYECKH He HaOII0AaeTcs, 4YTO, BUIUMO, CBA3aHO C YBEJIMYEHUEM
CBOOOJHBIX MOJEKYT AM M 00pa3oBaHHEM THAPOIM30BAHHBIX (OPM HHKEIS
(IT). 3aBucHMOCTh ONTHYECKOHM IIOTHOCTH OT pH mpencraBinena Ha puc. 1.
Hanuuune onHOro MakcuMyma ONTHYECKOW IMJIOTHOCTH B YKa3aHHBIX IPEIesiax
pH moxarBepxmaer mpenmnosiokeHue o0 0Opa3oBaHWU OJHOTO KOMILIEKCHOIO
COEIMHEHUS.

Puc. 1. Bauanue pH eo0noit ¢pazvl na o6pazoeanue u IKCmMpaKuuio
PJIK Ni(1l) c XIITATM® u Am.
Chigy= 3.4x10° M, Cxnarme =1.2 X10° M, Ca,= (2.0-2.5)x10° M; KOK-2, 0=0.5 cm.
1-XTTATM®; 2-Ni-XITATM®-Amn; 3-Ni-XITATM®-mAH; 4 —Ni-XITATM®-1AH;
K®K-2, /=0.5¢cm.

CnekTpsbl norJjomeHusa. MakcUMalbHbIN aHATUTHYECKUI CUTHAN MpU
KomIuiekcoobpazoBanuu Hukens ¢ XITATM® u Awm 3ameren npu 630-650 Hm
(puc. 2). XITATM® makcumalibHO TOTIOMIAIOT NpH 515 HM. bauskue 3HaueHus
MaKCHMYMOB CBETOIOIVIOIIEHNs KOMIUIEKCOB IO3BOJISIIOT CHAENaTh BBIBOJ O
TOM, 4YTO OOpa3yroluecs COECIMHEHUs SBJSIOTCS HOHHBIMHM accollMaTaMu, Y
KOTOPBIX BHEUIHEC(EpHBII JIUraH] BIUSET Ha CBOMCTBA BHYTPUC(HEPHOTO KOM-
IUIEKCa, 00yCJIOBIIEHHBIE AIIEKTPOCTATUYECKUM B3alMO/ICIICTBHEM,
BO3MOKHOCTBIO 00pa30BaHUs BOJOPOIHBIX CBSI3EH.

[Tpu komIuIeKCOOOpa3oBaHUU HaOIIOaeTCsi 0ATOXPOMHOE CMeIleHue
MakcuMyma cBetonoryomenus Ha 115-135 vM. KonTpactHocTh peakumii
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Bbicoka: XITAI'M® kpacHbIi, a KOMIUIEKCHI — T0Jy0OOBaTO-3€JEHOTO IIBETA.
Oxkpamennbie  xyopodopmubie 3kcTpakThl XITAI'M® — Awm accoruaToB
MaKCUMaJIbHO morjomnaiT cer npu 540-570 um. Monspabie K03 uineHTs
TTOTJIOIICHUS COCTABIISAIOT (4.8-5.2)% 10%,

Bausinne kouHmeHtpamuu JuranaoB. PJIK Hukens oOpasyrorcs B
MPUCYTCTBUM  OOJBIIOrO  H30BITKA  KOMILJIEKCOOOPA3YIOLIUX  pPEareHToB.
Konnenrpauuss XITAI'M®, neobxoaumas ast 0Opa3oBaHUS M IKCTPAKIUH
PJIK B 3aBUCMMOCTM OT OCHOBHOCTM aMUHOB He MeHseTcs. OnTUMaabHbIM
YCIIOBUEM O0pa30BaHUs M SKCTPAKIUU ITUX COCIUHEHUH SIBISICTCS KOHIICH-
Tpanus 1.2x10°° mons/n XIIATM® u (2.0-2.5)x 10 monb/1 Am.

Biusinue Bpemenu  Bblaep:xkuBaHusi. Hamu  uccrnenosanack
3aBHUCHMOCTh ONTHYECKOH IUIOTHOCTH SKCTPAKTOB OT BPEMEHHU INPHU H30BITKE
pearentoB u mnpu ontumanbHoM pH. PJIK nukens ¢ XIIATM® u Awm
YCTONYMBBI B BOJHBIX W OPraHMYECKHUX PACTBOPHUTENSX M HE paslararorcs B
TEYEHHE TPEX CYTOK, a IOCJe dKCTPAKUUU - Oojblle Mecsua. MakcumanibHas
ONTUYECKAs TUIOTHOCTh JOCTUTAETCSA B TEUCHUU 5 MHUHYT. DKCTPAKThl MOHHBIX
aCCOIIMATOB HUKEJS MOJYMHSAIOTCS OCHOBHOMY 3aKOHY CBETOMOTJIONIECHUS MPU
koHneHTpanusx 0.5-18 Mkr/ e,

A

2.00

1.00

0.00 I
450 600 600 HM

Puc.2. Cnekmpur nocnowjenun komnnekcog nuxensn ¢ XILAIM® u Am
Chigy= 3.4x10°M, Criarmo =1.2 X10° M, Cae= (2.0-2.5)x10° M; KOK-2, £=0.5 cm.
1-TTATM®; 2-Ni-[TIATM®-A#n; 3-Ni-[TIAT M®-MAH; 4 —Ni-[TATM®-1AH;
CD-26, /=1cm.

CocrtaB M cTpoeHMe KOMILIEKCOB. CTEXMOMETPHUIO HCCIEIYyEMbIX
KOMILJIEKCOB YCTaHABIMBAJIM METOJIaMU CABUTA PAaBHOBECHUS U OTHOCHUTEIHHOTO
Bbixosa [8]. B cocraBe PJIK Ha 1 Monb HUKeNns OPUXOIATCA MO 2 MOJIb
[NHATM® u A®. Ilpu skcrpakuuu komrmiekcoB Hukens (I1) ¢ XITATM® u Am
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MOJIEKYJIbI XJI0po(opMa HE BXOJAT B COCTAB AKCTPATUPYIOLIUXCS KOMIUIEKCOB,
COJIbBATHOE YHMCJIO, XapaKTepU3yIollleecs 3HaUeHUeM TaHTeHCca yIila HaKJIOHA, B
JTAHHOM CJIy4ae PaBHO HYJIIO.

Metonom Ha3zapeHnko ObUIO yCTaHOBJIEHO, UTO KOMILIEKCOOOpa3yrolen
(dhopMoit HUKEIS ABISETCS Ni?* [9]. [Ipu 3TOM YKCIIO IPOTOHOB, BBHITECHSAEMBIX
UM U3 oHOM Mosekyibsl HoL, okazanoch paBHbIM 2.

Croco®6 KoOpIMHAIMKM HUKENs C JIMTaHJaMUd YCTAHABJIMBAIU C
nomoupto MK cnexktpockonuu. CrnekTpsl peructpupoBain B auanazone 400-
3600 cm. Tlomocel BamenTHBIX KonmeGammii OH-rpymmer (3600-3200 cm™),
kotopble HaOmomaroTcss B crnekrpe XIIAI'M®, oTcyTrcTByeT B KOMILIEKCE.
OtcyTrcTBUE 3TOH MOJOCH B cnekTpa komiuiekca Hukens ¢ XIIAIM® u Am
CBUJCTENLCTBYET 00 oOpasoBanuu xumuueckuii cBs3b Ni-O. Ilomocsr
normomternst XITATM® mpu 1395 em™ (-N=N-) cmemaercs k 1315 cem™,
KOTOpbIE CBUAETEILCTBYET 00 00pa3oBaHUU KOOPAMHAIIMOHHOW CBSI3b aroMma
HUKEJIS ¢ 3TOW rpynnoil. Y MeHbllIeHue HHTEHCUBHOCTH 0JI0CHI ITpu 2580 em™
Habmonaemoit B cnektpe XITAI'M®, roBoput o ToM, yto —SH-Tpymnmna y4yacts-
yeT B 00pa30BaHUMM KOMIUIEKCa B HOHMU3POBAHHOM cocTosiHuu. llpenmnona-
raercs, qTO0 XITATMD SIBJIACTCS TPEXICHTaTHBIM JIMTaHJIOM,
KOOPJMHUPOBAHHOM C Ni?* yepe3 aToM azora azorpymmbl (un=n =1395 CM'l),
IpHUANHOBBIA a30T (Ven =1290 em™; ven=1170 em™) 1 atom kuciopona ( Sc.o
= 1250). OGHApy’KeHHe MONOC TMOromeH s pH 1370 cM * CBHIETEIBCTBYET O
HaAJIMYUM POTOHUpPOBaHHOTO AM [10].

Ha ocHOBaHMM TMONIy4E€HHBIX [JAHHBIX COCTaB AKCTparupyeMbIx
KOMILITEKCOB MOKHO MPeACTaBUTh hopmymnoit [NiLy](AMH™),.

Mexanusm obpazoBanus PJIK M0oxHO npeacTaBuTh ciaeayommumM odpazom: L
npu pH 2.0-8.3 obOpa3yer HepacTBOpHMOE B XJIOPOQOpPME COEAMHEHHUE IPH
130bITKE HOHOB HUKEJIS.

Ni?* 4+ 2H,L & [NiL,]*~ + 4H" (1)
B Takyto cucremy 100aBisitoT AM, MOMEHTAJILHO JAETCSI PACTBOPUMOE B
xJ10po(hopMe UHTEHCUBHO OKPAILIEHHOE B FOJy0O0BaTO-3€71EHOI0 [IBETA
COEUHEHHE.

[NiL,]*~ + 2AMH" & [NiL,](AMH), (2)
KoHcTanTa paBHOBECHsI peaKkIiy paBHA
{[NiL;](AmH)3}o _ Ay 1

P T NIl o ((AMH ), B Ag—Ay  [Aw]? ®)

[Tockonbky ko3 dunment pacnpenenenue (D) paBen
D = lg—= 4

- gAO—AX
TO
D

Kp ~ [AMH*]? (5)
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[Tponorapudmupoas (5) BeIpakeHUE, TOTYIUM

lgK pags. = 19D — 21g[AMH"] (6)
KoHCTaHTBI SKCTPaKIUK BHIYUCIISIIH 110 YPABHEHHSIM
lgKok. = IgD — 2 Ig[L? ] — 2 Ig[AMH"] 7)
Koncranty croiikoctu 1gf paccuntsiBaiu no ¢popmyse [11]:
_ ox
B= K,

HalinenHsle HamMM 3aBHCUMOCTH COITIACYIOTCS € JIMTEPATYPHBIMU JTaHHBIMHU,
CBUIETENbCTBYIOIMMH O TOM, YTO € yBelnueHueM pKji KOMILIeKcooOpa3yrommx
pEareHTOB IPOYHOCTh OOpa3yeMbIX HMMH KOMIUIEKCHBIX coeauHeHuii u pH
KOMIUIEKCOOOpa30BaHuUsl yBEINYMBAIOTCSL.

Pe3ynbrare! BBIYHCIEHNS KOHCTAHTBI CTOMKOCTH, PABHOBECHS U DKCTPAKLIUU
peakiuu ObUIM NpuBeAeHb! B Tabn. 2. B Tabm. 2. mpuBeaeHbl OCHOBHBIE
CIIEKTPO(OTOMETPUIECKHIE XaPAKTEPUCTUKH METOIMKH ONPE/ICTICHUS] HIUKEJIA.

Tabnuua 2
Xapaxmepucmuxa PJIK nuxens ¢ XHAI'M® u Am.

[TapameTpsl [NiL,](AuH), [NiL,](mAuH), [NiL,](zAuH),

pH | OO6p. u 3kcTp. 2.0-8.3 2.4-8.1 2.5-8.2

Orr. 3.2-6.1 2.5-8.2 3.8-5.2
Amax,HM 650 630 635
AL HM 135 115 120
ex10™ (L mol*cm™) 4.8 5.0 5.2
1gBk 8.4 9.12 10.4
19K, 8.9 9.26 10.6
IgK,« 9.8 9.75 10.8
Pabounii quana3zoH, MKI/MII 0.5-16 0.6-18 0.6-18
YpaBHEHUIA TPayHPOBOY. 0.022+0.091x 0.025+0.112x 0.029+0.112x
rpaduKoB
YyscTButenpHOCTH CoHIEIIA, 0.0178 0.0152 0.0111
MKT CM 2
R,% 97.8 98.0 98.2
DKCTpareHt CHCl, CHCl; CHCl;
Koapduuuent koppesnsiunu 0.9986 0.9979 0.9973
LlBeT coenuHeHne roiryboBaTo- rony06oBaTo- roiy6oBaTo-

3€JIEHOr0 3eJ1EHOT0 3€JIEHOr0

CreneH nojauMepu3anuu (y) 0.93 0.99 1.1

Briunciaenue cremneHu noJImMepu3alnui KOMIIJICKCOB IIPOBOJUIIA 110

ypaBHeHuwo [12].

IIpou3sBeneHHbIE

pacyeThbl

ITOKa3aJIH,

qgro PJIK B

OpraHuYecKoil ¢aze He MOIUMEPHU3YIOTCS M HaXOAATCS B MOHOMEPHOU ¢opme
(y=0.93-1.1).

TepmorpaBumerpuueckoe uccienoBanue PJIK Ni-L-AH mokazaiio, 4To
TEPMHUYECKOE PA3JIOKECHHE KOMIUIEKCA MPOXOJUT B TpHU cTamuu: mpu 60-120°C
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tepsiercs Bona, npu 330-380°C pazmaraercs AH, a mpu 490-520°C - L.
KoneunbsiM npoaykTom TepMoinn3a koMiuiekca sisisiercs NiO.

Ha ocHoOBaHuM ypaBHEHUU TpaaydpPOBOYHBIX TPAPUKOB PACCUUTHIBATIH
npenen  (OTOMETPUYECKOTO OOHApY)KEHHUS U Tpeled KOJIWYECTBEHHOIO
onpeneneHust Hukens B suae PJIK [8].

B Tabn. 3 npuBeneHsl JaHHbBIC, MO3BOJSIONINE CPABHUTH pa3iNYHbIC
MeToAuKHU onpeaenenus Hukenss. Buano, uto XITAI'M® umeer npeumyiiecTa
nepel JAPYTUMHU peareHTaMu: MaKCHUMyM  CBETOINOIVIOIICHHS CMEIIEH B
JUTMHHOBOJIHOBYIO 00OnacTh cnektpa [11; 13-17], momspublii KodpduumreHT
CBETOIOTJIONIEHUSI HAMHOTO TPEBBIIIAET MOJISIPHbIE KOI(PPHUIIMEHTHI CBETOIOT-
nouieHus Apyrux komrmiekcos [11; 13; 14], casur pH peakuuu B 6051ee KUCIyro
obmnacts [11; 15], 9TO MOBBICHIIO N30UPATEIHHOCTb.

Tabauua 3
CpasHumenvhvie Xapakxmepucmuxu Memooux onpeoeierus Huxens(ll)

Perentsr* pH A,nm | €% 10* |Iuneitusiit quanason rpagyup/ur.
(3xcTpareHr) OBOYHBIX TPA(UKOB, MKI/MJI

JIMIT 8-12 (CHCIy) 470 1.56 0.26-2.10 [11]

OKTCK 6.0 (CsHe) 400 1.40 0.4-10 [13]

MXKTCK 6.0 (C¢He) 410 1.67 0.1-12 [14]

TKXT 8.7 -9.5 (C¢He) 522 3.17 0.02-0.70 [15]

[OTCK 4-6(CeH¢) 430 1.92 0.5-50 [16]

I'BBOI" 4 (CgHg) 497 2.85 0.01-0.10 [17]

XITATM®-An | 2.0-8.3 (CHCI;) | 650 4.8 0.5-16

XITATM®-mAH | 2.4-8.1 (CHCI3) | 630 5.0 0.5-18

XITATM®-nAH | 2.3-8.4 (CHCI3) | 635 5.2 0.5-18

Hpumeuanue: OMI'-Iumerunrianokcum, IKTCK-N-3tmn-3-kapbazomkap—OoKkcambIeru-3-

tnocemukap6aszon, MXK TCK —7-MeTwi-2-X10pXHHOINH-3-KapOaibaeru)] THOCEMHKapOa30H,
TKXT'-Tuazon-2-kapOainbierui-2-XHHOJIUITHAPA30H,

MNdTCK-nupunokcans-4-denun-3-

trocemukap6aszona, [ bBbOI—4-ruapokcuben3anbaerua-4-6poMpeHn Tuapa3ut.

Bausinue mocropoHHux MOHOB. [ onenku npumenumoctu PJIK mis
pazzeneHuss U ONpEAENICHUs HHUKEIS M3YYeHO MEIIAoIIee  BIHMSHUE
MMOCTOPOHHUX HOHOB. YCTAHOBJIEHO, YTO OOJBIIHE KOJUYECTBA NICTIOYHBIX,
IIeJIOYHO-3eMENbHEBIX di1IemMenToB, P30, F, CI', Br, 8032', SO42', NO,, NOgZ' u
C,0,% He MewaroT onpenesieHUt0 HUKessA. OnpeaeieHuI0 MEIA0T [UTPaThl U
taptpatel, J, CN, S,03%, THomoueBuHa. Memaromee BiusiHHe Fe (IIT)
ycTpaHsui 1masenoBoi kucioroi; Ti(IV)— dropuaom Hatpus uiam TailpoHOM;
Hg(Il)-cynbdur nonom; Nb(V) u Ta(V) — maBeneBoii kucioroit, a Mo(VI) u
W(VI)- bTopumom HaTpus U maBeneBoi kucimoroi. [Tpu ucnonp3oBanuu 1%-
HOTO pPacTBOpa aCKOpOWHOBOW KHCIOTHI ompeaeneHuio He mematoT Mn(VID),
V(IV), Nb(V), Cr(VI), Mo(VI) u Fe(Ill). ITpu ucnons3osanuu 0.01M pactBopa
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I1aBeJI0BOM KUCIOTH onpenenenuto He memaot V(IV), Nb(V), Ta(V), Cr(ll1),
Mo(VI) , W(VI) u Fe(III).

Onpenenenue HUKeJasi B mo4Be. PazpaboTaHHBIE METOJAMKU MPUMEHEHBI
JUISL OTIpeIeTICHHS] HUKEJIA B TOYBE B3ATOM U3 MPUKACITUNACKON 30HbI.

HaBecky mouBbl, TOHKO pactéproii B aratoBoil crynke (0,5 1),
MpOKaJMBajIN B MydenbHOU neun B TeueHue 3 4. [locne oxnaxaeHus HaBECKy
o0pabaTbIBasii ¥ pacTBOPSLIN B TpaduTOBOI yamke npu Temmeparype 50-60° C
cMechto 16 M konrenTpupoBannoit HF, 5 M konuentpupoBannoit HNOs u 15
i konneHTpupoBanHor HCI. Jlns ynanenust u30biTka ¢propoBogopoaa 3 pasa
no0aBisid B pacTBOp 1Mo 8 My KoHueHTpupoBanHoi HNOs u BwImapuBanu
KKl pa3 10 5—6 mi. Ilocne 3Toro pacTBop mepeBOIMIA B MEPHYIO KOOy
00béMoM 100 M1 1 00BEM JTOBOIWIM O METKH AUCTHILIMPOBAHHOW BOjOH. B
QIMKBOTHBIX YacCTSAX PACTBOpaA OMPENEISUIN COJCPKAHUE HHUKENS C MOMOIIBIO
pa3paboTaHHBIX METOAUK. Pe3ynbTaThl mpecTaBieHsl B Ta0I. 4.

Tabauua 4

Peszynomamul onpedenenus Hukens 6 nouge

(enybuna paspeza 10-20 cm, n = 3, p = 0.95)
MeTton X, % x107° T4 tp X S

\Vn

XTIATM®-An 2.571 = 0.39 2.571 £ 0.26
XTTATM®D-MAH 2.612 £ 0.14 2.612 £ 0.22
XTTATM®-gAu 2.619 £ 0.23 2.619 £ 0.54
JTAMETHIITITHOKCHUM 2.568 £ 0.31 2.568 £ 0.44

Pa3zpaboTaHHble METOJUKH OIPENEIEHUs] COJCPKAHUS HUKENIS B IOYBaX
KOHTPOJIMPOBAJIHM JUMETHITITMOKCUMOBBIM MeToam [1].
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UZUN ZONCIRLI ALKIiL RADIKALLI SULFAMIDLORIN SINTEZi
VO ANTIMIKROB XASSOLORI

Acar sézlar: sulfoxlorid, sulfamid, alkilhalogenid, asetofenon, asetilaseton,
pirrolsulfamidlar, siirtkii yaglarina asqarlar, antimikrob xassa

Uzun zoncirli alkil radikallari saxlayan alkilbenzollarin sulfoxlorlagmasi
mohsullarinin ammonyak vo aminlarlo reaksiyasindan sulfamidlorin alinmasi,eyni
zamanda alkilarilsulfoxloridlorin a- aminoasetofenonla sulfamid azotunun N-
alkillosmasi reaksiyalar1 todqiq edilmisdir. N- asetofenonalkilaril sulfamidlarin
asetilasetonla reaksiyasi aparilmis vo pirrolsulfamidlor sintez edilmisdir.Alinmis
birlosmolori siirtkii yaglarina antimikrob asqar kimi xassalori todqiq edilmis vo
miioyyon olunmusdur ki, onlarin antimikrob xassalori alkil radikallarinin uzunlugu ilo
yanasg1 funksional qruplarin tabistindon vo qurulusundan da asilidir.

JI.C.Anueesa

CHUHTE3 U AHTUMHUKPOBHBIE CBOMCTBA JJIMHHOIENIOYEYHBIX
AJIKNJIPAINKAJBHBIX CYJIB®AMU 0B

Knroueevle  cnosa:  cynvghoxnopuo,  cynvghamuo, ANIKUA2ATI02EHUO,
ayemocpenon, ayemunayemon, NUPPoacyibdamudst, 000asKu

W3ydenbl  SKCTpakims — Cyab(paMUIOB M3 PEAKIMd  MPOJYKTOB
Cyb(OXIOPUPOBAHUS ANKHIOCH30JI0B, COACPIKAIINX JUIMHHO 1IeTTOYEUHbIE alTKUIbHBIC
paguKaibl, ¢ aMMHKOM M aMHHaMH, a Takke peakuuu N- alKWIMpOBaHHS
ATKWIIAPUIICYITB(OKCOXIIOPUIOBAMUHOAIETOPEHOHOM H CyIb(paMUIHBIM a30TOM. N —
aneToQpeHOHANKUIAPWICYIb(QaMUbl  pearupoBaid  C  aleTWIAlleTOHOM U
CHHTE3HMPOBAJIM  NHppoNCynbdamMuabl.  M3ydeHbl  aHTUMHUKpPOOHBIE  CBOMCTBa
MOJYYCHHBIX COCAMHEHWH B CMa304YHBIX MaclaXx M YCTaHOBIEGHO, 4YTO WX
AQHTUMHUKPOOHBIC CBOMCTBA 3aBHCAT HE TOJBKO OT JUTMHBI aJKHJIBHOTO paavKaia, HO
TaKOKe OT MPUPOJIBI U CTPYKTYPhI PYHKIIMOHAIBHBIX TPYIIIL.

L.S.Aliyeva

SYNTHESIS AND ANTIMICROBIAL PROPERTIES OF LONG-CHAIN
ALKYL RADICAL SULFAMIDES

Keywords: sulfochloride, sulfamide, alkyl halide, acetophenone, acetylacetone,
pyrolsulfamides, additives to lubricants, antimicrobial properties
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Extraction of sulfamides from the reaction of sulfochlorination products of
alkylbenzenes containing long- chain alkyl radicals with ammonia and amines, as well
as N — alkylation reactions of alkylarylsulfoxlorides with oo — aminocetophenone and
sulfamide nitrogen have been studied. N- acetophenonealkylarylsulfamides were
reacted with acetylacetone and pyrrolsulfamides were synthesized. The antimicrobial
properties of the obtained compounds in lubricating oils have been determined that
their antimicrobial properties depend not only on the length of the alkyl radical, but
also on the nature and structure of the functional groups.

Giris

Odobiyyat materiallar1 vatocriibalor gostormisdir ki, birlogsmonin
torkibindsalkil zoncirinin uzunlugu artdigca onlarin adgeziyasi vo yaglama
doracasi da artir. Ona goéradouzun zancirli alkil grupu olan sulfamidlarin sintezi
xiisusi shomiyyat kasb edir vo alkil zoncirinin uzunlugunun yaglara qarsi asqar
kimi keyfiyyatino tosirinin dyronilmasi moagsadyonlii sintez aparmaga imkan
verir. Digor torofdon alkil zoncirinin  uzunlugunun artmasi sulfamid
birlogsmoalarin yaglarda hall olmasini asanlagdirir. Ovvallor institutda aparilmis
todgigatlar gostormisdir ki, torkibinds sulfamid qrupu olan birlogsmalor giiclii
bakterisid xassesi gostormoklo yanasi, yaglara asqar kimi antikorroziya
voyliksak triboloji xassayadomalikdirlor. Qurulusundan asili olaraq yeyilmaya
vo didilmoys qarsi daha effektli olub sonaye asqarlarindan tstiin keyfiyysto
malik olurlar. Bunlar1 nazors alaraq alkilbenzol halgasinda uzun alkil (butil vo
dodesil), hamds sulfamid azotu yaninda uzun alkil zonciri olan sulfamidlor
sintez olunmusdur [1-3].

Aromatik fragmentdo alkil radikalinin uzunlugunun tosirini dyronmok
Vo onlarin siirtkii yaglarina, siirtkiiloro asqar kimi tosirini miioyyan etmok
mogsadi ilo uzun zancirli alkilbenzollarin sulfoxlorid tursusu ilo xlorsulfolasma

reaksiyasi aparilmisdir:
R@ + 3HOSO.CI R@SOzCl +H,S0, + 2HCI
R=C4Hy(1), C12H23(2)

Sintez olunmus alkilarilsulfoxloridlorin reaksiya gabiliyyatini 6yronmak tigiin
iki istigamotdo todgigatlar aparilmisdir: birinci istigamot ammonyak
vametilaminls reaksiyasinda alinan sulfamidlorin ¢iximinin miiayyan edilmasi;
digor istigamatdo  sulfoxloridlorlo  torkibindo  funksional qrup olan
aminoasetofenon  arasindaki  reaksiyanin  istigamoti  vo  torkibinin
miioyyonlogdirilmoasi. Sulfoxloridlorloammonyak vo metilamin arasindaki
reaksiya asasinda sulfamidlor omols golir [4-6]:
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NaOH
Rl—@sozu *HNR? — Rl@SOZNHRZ

R'=C,4Ho; R*=H (3); CH; (4)
R' =Cy,Hos; R*=H (5); CHjs (6)

Sulfoxlorid molekulunda alkil radikalinin uzunluguna baxmayaraq
sterik faktorun tasiri hiss olunmur va sulfamidlorin ¢ixim1 75-85% olur.

Sintez olunmus ham aromatik halgada, ham do sulfamid azotu yaninda
uzun zoncirli alkil radikali olan vo govulmayan sulfamidlori tomizlomok iigiin
adsorbsion  xromatografiyadan  istifado  olunmusdur. Bunun {igiin
xromatoqgrafiya kalonkasina (d=30 mm, H=500 mm) 9:1 ¢oki nisbatinds
silikogel va Al,O3 doldurulur, analiz olan madds heksanda hall edilir, heksanla
isladilmis kalonkaya tokiiliir. Heksan mohlulu siiziiliib qurtardigdan sonra, osas
madds benzol-izopropil qarisig ilo adserbentdon ¢ixarilir.

Alkilarilsulfoxloridlorlo  a-aminoasetofenon arasindaki reaksiyanin
optimal soraitini tapmaq tgiin benzol- vo toluolsulfoxloridlorlo reaksiyasi
Oyranilmisdir [7; 8]:

ROSOZCI + HZNCHZi-cﬁHW ROSOZNHCHZE—CGHS

o)

R:H(7), CH3(8), C4H9(9), C12H25 (10)

Sintez olunmus sulfamidlorin (birl.7-10) ¢iximinin yiiksak olmasi (70-
80%) asetofenon fragmentinin reaksiyaya miisbat tosirini gostorir.

Sintez olunmus 1-10 birlosmoalorin torkibi PMR-spektr vasitasi ilo
miioyyon edilmisdir [9-11].
N-a-asetofenon -4-dodesilbenzolsulfamidin (madds 10) PMR-spektrinda(sokil
1b) dodesil protonlar1 0,8-2,6 m.h. hissodo yerlogir. Sulfamid fragmentinin
aminoqrupun protonlart 5,6 m.h-do, CHz-protonlar1 6,9 m.d. intervalindadir.
Spektrdaki 4,5 m.h. udulma OH-qrupunun protonuna uygundur va bu maddanin
keto-enol tautomeriyasini gostorir. Giiclii ionlasdirict dimetilsulfoksid -/Ig-nin
tasiri ilo enol vaziyyst daha ¢ox miisahida olunur.
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Sokil 1(q). N-a-asetofenon-4-metilsulfamidin PMR-spektri (8)

N-a-Asetofenon-4-metilsulfamidin (madds 8) PMR-spektrinda (sokil 1q)
toluolun metil protonlar1 2,0 m.h-do triplet yerlosir, metil protonlart 4,55 m.h
(multplet), amin grupunun protonlar1 7,25 m.h., iki aromatik halganin protonlar1
7,9-8,3 m.h. yerlosir. Bu spektrds iki oalava kimyavi piklor vardir. Bunlardan
biri 2,8 m.h-da yerlasir. Singlet soklinds olub, CH-qrupuna uygun golir, digari
6,6 m.h-do yerloson va intigral intensivliyino gors bir protona uygun olan OH-
grupuna aiddir. Spektrdo CH- vo OH qruplar1 olmasi keto-enol tautomerliyin
olmasin1 gostarir.

Sintez olunmus 7-10 birlosmalorin torkibindo metilen grupuna bir
torofdon elektroakseptor sulfamid qrupu, digar torofdon elektroakseptor
ketoqrup oldugu tli¢lin ¢ox asan keto-enol tautomeriyaya ugrayir. Dogrudan da
[Q-vo PMR-spektrlor bu sulfamidlorin keto-enol tautomer voziyyotindo
oldugunu siibut edir:

ROSOZNH-CHZ-E-CGH —— OSO NH-CH= c CH
o}

(7a) (7b)

[Q-spektral analizo gora enol forma benzolsulfamidde (R=H) (birl. 7)
10-17%, paratoluolsulfamiddo (R=CHjs, birlosma 8) iso 5-7% toskil edir. Keto-enol
tautomeriyanin olmasi 7-10 birlosmalordaki metilen qrupunun gox aktivliyini siibut
edir vo polyarofillorlo reaksiyaya girmoak gabiliyyatinin yiiksok oldugunu gostarir.
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Buna goro do N-asetofenonarilsulfamidlor osasi miihitdo 1,3-diketonla
(asetilaseton) reaksiyaya girarak pirrolsulfamidlor amala gatirir[12; 13]:

CH; CH, Ph
R SONN Ph + M —— > R SO, N N
D -

H
0 H,C COCH,

R=H(11); CH3; (12);
C4Ho (13); CiHxs (14)

Belo ehtimal olunur ki, asetilasetonda karbonil qrupu va sulfamid
azotunun hidrogeni ilo su ayrilir, sonra reaksiyanin II moarholasinda
asetofenonun metilen qrupu vo asetofenonun karbonili il ikinci molekul su
¢ixaraq tsikl baglanir. Bu reaksiya ¢ox siiratlo gedir, onun intermediatini tayin
etmok miimkiin deyil. Bu onu gostarir ki, bu heterotsikllosma reaksiyasi sinxron
reaksiyadir.

Bu ciir sinxron reaksiya osasinda alinmig pirrolsulfamidlorin (11-14)
qurulusu PMR-spektrlo miioyyan edilmisdir [14]. Benzolsulfamid-2-metil-3-
asetil-

4-fenilpirrolun (11) PMR-spektrindo (sokil 2) 2-metil qrupu triplet
soklindo 0,8 m.h- vo 1,1 m.h-do yerlasir. Pirrolun CH protonu 6,9 m.h-ds
multiplet soklinds aromatik fragmentin protonlar: iss 7,2 - 7,7 m.h-do 6ziinii
gostarir.

Owvollor aparilmis todqiqatlar gostormisdir ki,funksionalovozolunmus
sulfamidlar qurulusu va torkibindon asili olaraq siirtkii yaglarina, siirtkiilara
antikorroziya, antimikrob va triboloji xassolori yaxsilagdirmaq gabiliyyatinoe
malikdir. Digor torofdon arilsulfamidlor vo onlarin heterotsiklik téromolori
yliksok effektli bakterisidlordir, qurulusu vo torkibindon asili olaraq miixtolif
xastaliklora gars1 dorman preparatlari kimi genis istifads oluna bilar.

Bunlari nozars alaraq sintez olunmus metilenaktiv sulfamidlor va onlarin
heterotsiklik toromolori siirtkii yaglarina, siirtkiilora asqar kimi Gyronilmis vo
bakterisid xassolorinin qurulus vo torkibdon asililiginin miioyyan edilmasi
tizorinds todgiqatlar aparilmigdir [15].

Sintez olunmus metilenaktiv sulfamidlarin Vo onlarin
heterotsikliktoromalarinin antimikrob xassalorinin sinagi bir nega istigamatlords
apartlmigdir. Siirtkii yaglarinda hoall olan sulfamidlor siirtkii yaglarinda, bazilari
yaglayici-soyuducu mayelords (YSM) “Azerolun” torkibindo sinaqdan
¢ixarilmigdir vo bunun iiglin asagidaki gobaloklor vo bakteriyalar toplusundan
istifads edilmisdir.

141



L.S.Oliyeva

DMSO
Iva ,
i I '

il | |

.I\W | Q"I -

il | | i

A k Al
e S
= o

H,C"  COCH,

Sakil 2. Benzolsulfamido-2-3-asetil-4-fenilpirrolun PMR-spektri

Gaobalaklar:
Asperqillus nigervan Tieghem
Penicillium chrysogenum Thom
Penicillium cyclopium Vestling
Scopulariosis brevicanlic (sacc)
Bainier u Pacclomyces varioti Banier

Bakteriyalar toplusu
Pseudomonas aeruginosa
Torkibindo uzun zancirli alkil radikal olan sulfamidlorin M-8 siirtkii yaginda
antimikrob xassolori 6yronilmigdir. Smagqlar cadvalds verilmisdir.

Cadval
Sintez olunmus sulfamidlarin M-8 siirtkii yaginda antimikrob xassalari
Maddslorin Ne-si Qatilig. Mikroblarin mohv olma diametri
% Bakteriya toplusu Gobolaklor toplusu
1 2 3 4
0.50 30 26
4 0.25 28 22
0.50 26 20
5 0.25 30 28
0.50 28 36
9 0.25 30 33
0.50 30 36
10 0.25 28 34
0.50 30 38
14 0.25 28 36
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Cadvaldon goriindiiyti kimi, butil vo dodesil radikallarmin aromatik
fragmentdovo ya sulfamid azotuna birlosmasindon asili olmayaraq alinmis
sulfamidlarin 0 gadar doyiiksok antimikrob xassalari ¢ox da yiiksok deyil. Buna
baxmayaraq, sulfamid azotu yaninda alkil radikali vo ya funksional
ovozolunmus radikal istirak etdikdo antimikrob tesiri giiclonir. Sulfamid
azotunda asetofenon grupu oldugda bu birlosmolorin funqisid effekti ¢ox
yiiksok olur. Bunlardan madds 9 va 10 sayli birlosmonin gobaloklora qarst tosiri
biitiin sinaqdan ¢ixarilmig sulfamidlordon ¢ox yiiksok effektliyino gors segilir.
N-asetofenonsulfamidin asetilasetonla sintez olunmus pirrolsulfamidin (madds
14) daha yiiksok fungisid effekto malik olmasi heterotsiklik fragmentin tosiri ilo
izah oluna bilar.

Tacriibi hissa

Sintez olunmus sulfamidlorin 1Q-spektrlori Spekord-75, Nicolet IS-
10,NMR  spektrlori  Bruker-250 vo Tesla-467  spektrofotometrlorinds
cokilmisdir.

Sintez olunmus sulfamidlorin sinaqlari standart metodlarla aparilmisdir.
Siirtkii yaglar1 vo siirtkiilordo antikorroziya xassalori DUST 20502-75 —la toyin
edilmisdir.

Antimikrob xassalori: Yaglayici-soyuducu mayelor (YSM) T'OCT
9.085-78 fungisid va bakterisid aktivliyi TOCT 9.048-75 vo TOCT 9.051-75 ilo
Vo “Neft yanacaqlar1” {i¢iin biodéziimliilik sinagi TOCT 9.023-74 metodlart ilo
aparilmigdir.

Butil — va dodesilbenzolsulfoxloridlar

Arilbenzolsulfoxloridlori almaq {g¢lin butil-vo dodesilbenzol texniki
maddolor olduguna baxmayaraq, onlar 90% silikogel, 10% aliminium oksidi
olan kalonkadan heptan mohlulunda holl olmus alkilbenzol tokiiliir, heptanla
yuyulur va sonra benzol olavo etmoklo butil-va dodesilbenzol kalonkadan
¢ixarilir, benzol qovulur. Alinan alkilbenzol xlorsulfonlan tursusu ilo
xlorsulfolagdirilmigdir.

Alkilbenzolsulfoxloridlorin alinma iisulu

3 Mol xlorsulfontursusu iizorine 10-20°C-do damci-damci ilo butil- vo
ya dodesilbenzol elo siiratlo verilir ki, reaksiya temperaturu 15-20°-don yuxari
galxmasin. Sonra qarisiq 20 doagige 20°C-do qarisdirilir vo alinan mohsul
yavas-yavas buz tizaring tokiiliir, su hissasi ayrilir, alinmis maye hisso soyuq su
ilo bir nego dofo yuyulur. Sulfoxloridlor 30-35°C-do 3N NaOH mohlulunda,
sonra isa yena doa neytral mahlul amala goalona godor su ilo yuyulur, qurudulur.
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Alimis sulfoxloridlor agiq limon ranginds olur.

Butilbenzolsulfoxlorid (1). Cixim 72,9% ahnmus  d,%°1,125, np?
1,5185. MRp: 62,7, hesablanmis 62,8. Alinmis; %: Cl 14,92. C1oH130,SCI.
Hesablanmis, %: Cl 15,35

Dodesilbenzolsulfoxlorid (2).Cixim 68,9%. d,*°1,5015, np® 1,0248.
MRa: Tapilmis 99,25, hesablanmis 99,0. Tapilmis, %: CI 10,69. CigHa.
Hesablanmis, %: CI 10.28

Alkilfenilsulfamidlar (3-6). Umumi alinma iisulu: 0,5 mol 4-butil ya da
4-dodesilbenzol-sulfoxloridlo 50 ml 25%-li su mahlulu ilo ya da 80 ml 30%-li
metilaminin su mohlulu ilo garisdirilir. Otaq temperaturunda alinmis qarisiq
tizarina damci-damei 0,25 mol NaOH (27%-1i su mahlulu) slavs edilir. Sonra 1
saat miiddatindo 60-70°C-do qizdirilir. Alinmis mohsul (maye) benzolda hall
edilir.

Benzol mohlulu neytral miihit alinana gadar yuyulur vo qurudulur.
Benzol holledicisi qovuldugdan sonra, alinmis sulfamid vakuum altinda distillo
edilir.

4-Butilfenilsulfamid (3). Cixim 75,4%. Tgaynama = 167-169 /1,2 mm-c-st.
d4201,5285, nDZO 1,0539. MRxa: tapilmis 61,45, hesablanmis 60,8. Tapilmis, %:
N 6,69. C1o0H15 NO,S. Hesablanmis, %: N 6,59

4-Butilfenil-N-metilsulfamid  (4). Cixim  71,8%. Torims36°C
(benzol+heksan) Tapilmis, %, N 5,82. C11H;7 NO,S. Hesablanmis, %: N 6,17

4-Dodesilfenilsulfamid (5). Alinmis madds benzolda holl edilorok
icarisi silikogello doldurulmus kalonkadan kegirilorak tamizlonir. Cixim 69,9
%. Toaynama = 189-193/ 1 (parcalanir) d,*°1,5115, np? 1,0015. MRx: tapilmus
97,74, hesablanmig 97,49. Tapilmis, %: N 4,76. C1gH31 NO,S. Hesablanmis, %:
N 4,37

4- Dodesilfenil-N-metil-sulfamid (6). Cixim 68,1 %. Tgaynama = 213-
216/ 1 (pargalanir) d,2°1,5235, np? 1,0095. MRx: tapilmis 102,9, hesablanmig
102,36. Tapilmis, %: N 4,49. Ci9H33 NO,S. Hesablanmis, %: N 4,14

4.1.1. N-a-Asetofenon-4-alkilfenilsulfamidlar (7-10).

Umumi iisul. 0,1 mol aminoasetofenonun xlorhidrati 0,1 mol benzol, -
toluol,-butil vo ya  dodesil-fenilsulfoxloridlo qarigdirtlir vo 100-150 ml
benzolda hall edilir. Alinmig garisiq tizarina 60 ml NaOH-mn 5N-1liq mahlulu
damci-damci olava edilir. Alinan ¢okiintii siiziiliir, su ilo yuyulur, qurudulur va
benzolda yenidon kristallasdirilir. Dodesilfenilsulfoxloridloalinmis maddo maye
oldugu {igiin, o vakuum altinda distillo edilir.

N- a -Asetofenonbenzolsulfamid (7). Cixim 82,5%; Taims 152-153°C.
Tapilmis, %, N 4,09. Ci4H13 NO3S. Hesablanmis, %: N 5.11. Maddanin PMR —
spektrinds 4,55 m.h-do CN, qrupu duplet saklinds, 2,75 m.h-ds isa singlet
soklindo - CH qrup (enol forma) yerlosir. OH qrupunun protonu 6,6 m.h-do
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NH-grupunki iss 7,25 m.h-do yerlosirlor. Keto-enol tautomeriya bir ovozli
benzol halgasinin protonlarina tasir etmir va onlar 7,25 m.h-dir.

N- a -Asetofenon — p - tolilsulfamid (8). Cixim 81,8%; Tarimo 118.5-119°C.
Tapilmis, %, C 62.53; H5.01, N 4.62, C;sHis NOsS. Hesablanmis, %: C 62.25, H.
5.22, N 4.86.

N- a -Asetofenon — 4 - butilfenilsulfamid (9). Cixim 74,5%; T yims 39-41°C (heksan-
benzol qarisiginda) Tapilmis, %, N 4,69, S 9.97. CigHp NO3S. Hesablanmis, %: N
4,24, S 9.67

N- a -Asetofenon —4 -dodesilfenilsulfamid (10).Cixim 69,5%. Tqaynama = 226-
228 /1 mmee-st. ds2°1,5285, 0,0 1,5269. .d,*° 1,0341, MRy: tapilmis 131,9,
hesablanmis 131,1. Tapilmis, %: N 3,68. CzsHs3 NO3S. Hesablanmuis, %: N 3,17

4.1.2. Alkilfenilsulfamido — 2 — metil — 3 — asetil — 4 —
fenilpirrollar (11-14)

Umumi iisul. 0,05 mol N-£-Asetofenonarilsulfamidlor (7-10) 20-30 ml
etanolda hall edilir va tizarina 5 ml NaOH-in etanolda 1 N mahlulu vs 0,5 mol
asetilaseton olavo edilir. Qarisiq 1,5 saat qaynadilir, soyudulur vo qati sirko
tursusu ilo neytrallagdirilir. Alinmis qarisiq — 10°C soyudulur, ¢cokmiis kristallar
(11-13 sayli maddolor) siiziiliir, soyuq su ila yuyulur, qurudulur (vakuum
altinda). Kristallar buzlu su va etanol (1:1) garigiginda tozadon kristallasdirilir.
14 sayli maddo maye oldugu iiciin qat1 sirko tursusu ilo neytrallasdirildigdan
sonra, qarisiga benzol olavo edilir, benzol mohlulu yuyulur, sonra benzol
govulur, osas madds iso vakuum altinda distillo (pargalanir) edilir, sonra
silikogello tomizlonir.

Benzolsulfamido — 2 — metil — 3 — asetil — 4 — fenilpirrol (11). Cixim 76,3%;
Torime 56-590C, Tapilmis, %, N 4,09, S 9.88. Ci9H17 NOsS. Hesablanmis, %: N
4,13,S9.43.

4-Metilfenilsulfamido — 2 — metil — 3 — asetil — 4 — fenilpirrollar (12). Cixim
71,9%: T.rimo 46-480C, Tapilmis, %, N 4,09, S 9.65. CyH19 NO3S. Hesablanmis,
%: N 3,38, S 9.07

4-Butilfenilsulfamido — 2 — metil — 4 — fenilpirrol (13)Cixim 68,3%; T rim, 35-
370C, Tapilmis, %, N 4,06, C3H25 NO3S. Hesablanmis, %: N 3,56.
4-Dodesilfenil — 2 — metil — 3 — asetil — 4 — fenilpirrol (14). Cixim 57,9%;
Toaynama 252-253/1, (parcalanr, silikogello tomizlonir). n,2° 1,5293, d,*°1,0781,
MRx: tapilmis 145,0, hesablanmis 145,4. Tapilmis, %: N 3,29. S 6.69, C31Ha
NOsS. Hesablanmis, %: N 2,77, S 6.31.
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AZORBAYCAN MONSOLI YUMSAQ BUGDA (TRITICUM AESTIVUM
L.) GENOTIPLORININ FORQLI EKOLOJi SORAITLORDO SARI
PASA VIRULENTLIYININ QiYMOTLONDIRILMOSI

Agar sozlar: Triticum aestivum L., Sart pas, virulentlik, davamli, immun,
hassas

Tadqiqat ti¢ forgli ekoloji soraitdo 2017-2020 vegetasiya illorinds aparilmisdir. 3
illik todgigatda 12 névmixtalifliyine aid Azorbaycan mongoli 90 yumsaq bugda
genotipindon istifads edilmisdir. Yumsaq bugdanin an tahliikali Xastoliklorindon olan sari
pas xastaliyi forqli ekoloji soraitlorda dyranilorkon 0-100% yoluxma doracasi miisahido
edilmisgdir. Todqiq etdiyimz yumsaq bugda genotiplorinin miixtalif ekoloji soraitlords
giymatlondirilmasi naticosinds farqli novmiixtoalifliklorine aid olan 55, 74, 79 vo 90 Ne-li
genotiplarin har ti¢ soraitdo immun reaksiya gostardiklori goriilmiisdiir. Miixtalif ekoloji
soraitlordo sar1 pasa davamlilifin giymetlondirilmasi naticesinds forgli gostaricilor aldo
edilmisdir. Ozbokistan soraitindo genotiplorin 61%-nin, Tartor bolgasinda 34%-nin vo
Saray orazisindo 52%-nin sar1 pasa hassas (S) va orta hassas (MS) olduglart miisahidos
edilmisdir. Todqiqat naoticesinds bazi genotiplorin forgli seraitlorde miixtslif yoluxma
doracosi gostordiklori miioyyan edilmisdir. Bu onunla izah oluna bilor ki, sar1 pas
xastoliyinin tdradicisinin respublikamizda olan irqlori ilo Ozbokistan arazisindo yayilnus
irqlori forglidir. Genotiplorin har {i¢ soraitdo eyni vo ya yaxin naticolor gostormasi
genotiplarin farqli irqlors davamli olmast ils izah oluna biler.

A.M.Kapumosa

OILIEHKA BUPYJEHTHOCTH K BOJIE3HHU )KEJITOU PKABUMHBI
TEHOTHUIIOB MSTI'KOM IIIEHUIBI ABEPBANIKAHCKOT'O
MPOUCXOXKIEHUS B PA3JIMYHBIX DKOJIOI'MYECKUX YCJIOBUSX

Knrwoueevie cnosa:  Triticum  aestivum L., oicermas  porcaguuna,
BUPYIEHIMHOCb, UMMYHHULU, YY8CMEUMeNbHbII

HccnenoBanue NpoBOANIOCH B 3 Pa3IUUHBIX YCIOBHAX OKPYXKaIoLIeH cpeasl B
BeretannoHHbIN nepron 2017-2020 rr. B TpexieTHeM HCCIeI0BaHUH UCIIOIB30BANIOCH
90 TreHOTHNOB  MSTKOM  MIIEHHUIBI  A3epOaiKaHCKOTO  MPOMCXOXKICHHS,
npuHaaiexamux K 12 Bugam. Xenrast pkaBuuHa, 0HA U3 CAMBIX OMACHBIX OoJe3Hen
MSITKOW TIICHWIIBI, TIPH MCCIICJ0OBAHNH B PA3IMYHBIX YCIOBUSX OKPYXKAIOIIEH Cpellbl
Habmonana 0-100% - Hyro creneHp 3apakeHus. B pe3ynbraTe OIEHKH T'€HOTHUIIOB
MSTKOM MIIEHMIBI, U3YYEHHBIX B Pa3JIMUHBIX YCIOBHAX OKpYKalOIIEH cpelibl, ObLIO
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oOHapyXeHo, 4To TeHOTHnsl 55, 74, 79 m 90, mpuHaanexamiie K pa3HbBIM BHIaM,
MOKa3ajdl WMMYHHBII OTBET BO BCEX TpEX YCIOBUAX. B pe3ympTare OIICHKH
YCTOHYMBOCTH K JKEITOH pPIKABYMHE B Pa3IMYHBIX YCIOBUSAX OKPYKAIOUICH Cpeibl
MOJTyYeHBI pa3Hble Mokazarenu. B Y36ekucrane 61% renotunos, 34% B Teprepckom
paiione u 52% B CapaiickoM paifoHE OKa3aJHCh BOCIHPHAMYHBBIMH K >KEITON
pxaBunHe (S) u BeiIcOKOUYBCTBUTENBbHBIME (MS). B pesynbrate uccinenoBanusi ObUIO
YCTAHOBJICHO, YTO HEKOTOphIE TCHOTHIBI  TOKAa3bIBAlOT  Pa3HYI  CTEINCHb
WHOUIUPOBAHUS B Pa3HBIX YCIOBHAX. JTO MOXHO OOBACHHUTH TeM, UYTO paca
BO30YIUTENS JKEITON prKaBUMHBI B HaIllel peciryOiuKe U paca, pacpoCcTpaHeHHas Ha
TEPPUTOpUHN Y30eKHcTaHa, pazauyHbl. ToT (akT, YTO TEHOTHIIBI TOKAa3bIBAIOT
OJIMHAKOBBIC WIJIM OJIM3KWE PE3yNIbTAaThl BO BCEX TPEX YCIOBHAX, MOXHO OOBSCHUTH
TEM, YTO T€HOTHUIBI YCTOWYMBHI K Pa3IMIHBIM pacaMm.

A.M.Karimova

EVALUATION OF YELLOW RUST EFFECTS IN DIFFERENT
ECOLOGICAL CONDITIONS ON BREAD WHEAT (TRITICUM AESTIVUM
L.) GENOTYPES OF AZERBAIJAN ORIGIN

Keywords: Triticum aestivum L., yellow rust, virulence, immune, susceptible

The study was conducted in three different environmental conditions in the
2017-2020 growing season. In my three year study has been identified 90 genotypes of
12 varietes of bread of Azerbaijani origin. Yellow rust, one of the most dangerous
disease of bread wheat has a 0-100% infection rate evaluated in different ecological
conditions. As a result of the evaluation of bread wheat genotypes in different
environmental conditions, it was found that genotypes 55, 74, 79 and 90 belonging to
different species showed an immune response in all three conditions. Different indicators
were obtained as a result of the assessment of yellow rust resistance in different
environmental conditions. In Uzbekistan 61% of genotypes, 34% in the Tartar region and
52% in the Saray area were found to be susceptible (S) and moderately susceptible (MS)
to yellow rust. As a result of study has been identified some genotypes showed different
rates of infection in different conditions. This can be explained by the fact that races of
yellow rust disease in our republic is different races prevalent in Uzbekistan. The fact
that genotypes showed the same or similar results in all three conditions can be explained
by the fact that genotypes are resistant to different races.

Giris

Yumsaq bugda (Triticum aestivum L.) diinyanin an shamiyyatli taxil
bitkisidir. Bu bitki an ¢ox yetisadirilon va diinya ohalisinin toxminan 35%-nin
osas qidasidir. Azorbaycan ohalisinin artmasi qidaya olan tolobin giindon-giino
artmasina sobob olur. Diinyada hexaploid vo tetraploid bugda (Triticum
aestivum vo T. turgidum var. Durum) okilon imumi orazinin (togribon 215
milyon hektar) 44%-i (95 milyon hektar) Asiyadadir. Bugdanim (Triticum spp.)
forgli iglim va torpaq soraitinds bdyiiys bilon bir ¢ox sortlart vardir. Buna gora
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diinyanin demok olar ki, har yerinds yetisdirilo bilir. Taxil istehsali 6lkomizin
bir ¢ox bolgalorinds yetisdirilir vo diinyada taxil istehsali potensiali yiiksok olan
Olkolor sirasindadir. Taxil istehsali 6lkoamizds istehsal olunan bitki monsali
mohsullar arasinda on yiiksok okin sahosino malikdir. Bugda istehsalinda on
uygun ¢esid vo istehsal dsullarindan istifade olunsa da, Xastalikloro,
zorarvericilora vo alaq otlarina qarsi lazimi miibarizo aparilmasa, gézlonilon
mohsulu slds etmok mimkiin deyil. Malumdur ki, diinyada bitki istehsalinin
orta hesabla 34,8% -i xastaliklor, zararvericilor v alaq otlar1 sabobindan itirilir
[2]. Aktas bugdanin xastalik sobobindon moahsul itkisinin 5-90% arasinda
oldugunu geyd etmisdir [4]. Taxil istehsalinda shomiyyatli yero sahib olan
bugda, istehsal dovriinds bir ¢ox xastalik va zararvericilordon manfi tasirlonir.
Igtisadi shomiyyatina baxmayaraq, bugda gébaloklar, bakteriyalar va virus kimi
xastoliklara sabab olan bir sira patogenlorin hiicumuna moruz qalir.

Basidiomycota s6basi Uredinales sirasinda yerlagon Puccinia cinslorinin
sabab oldugu pas xastaliklori biitiin diinyada bugda istehsalin1 kaskin sokilda
azaldir. Bugdada pas xostoliyino sobob olan asas novlordon biri sar1 pas
gobalayi olan Puccinia striiformis f. sp. tritici-dir.

Sar1 pas xastaliyi son 20 il arzinds bugda istehsalin1 azaldan an 6nomli
biotik faktorlardan biridir vo bugda istehsalinin 88%-nin bu xostaliyo qarsi
hossas oldugu gostorilmisdir [10]. Illik 5 milyon ton mohsul itkisi oldugu
bildirilir va itirilon mohsulun bazar doyari 1 milyard dollar olaraq
giymatladirilir [6; 10; 11]. Genis yayillmis epidemiyalar 2010-cu ilds
Tacikistan, daha sonra Ozbakistan vo Orta Asiyanin digor dlkalorinde miisahida
edilirdi [9].

Respublikamizin tabii iqlim soraiti sar1 pasin erkon yazdan, hotta
payizdan inkisaf etmosi {giin olverisli hesab olunur. Respublikamizda bu
xastoliya qarsi yiiksok davamliliga malik bir ¢ox mohsuldar yumsaq bugda
sortlart (“Toraqqi”, “Azori”, “Mirbosir-128”, “Oking¢i-84” vo s.) yaradilmisdir.
Artiq bu xastolik son 8-9 ilds hor il biitiin taxilgiliq bolgalorinds, hotta asagi
diizonlik rayonlarinda kiitlovi sokilda yayilir vo ciddi moahsul itkisi toradir. Sari
pas xostoliyi bugdanin vegetasiysinin ovvalinds, yani erkon yazda, nadir
hallarda iso payizda amalo goldiyi ti¢iin onun mohsuldarliga vurdugu ziyan daha
coxdur. Xostolik naticoesinds yarpaqlarin assimilyasiya sothi kigilir, tonoffiis
prosesi gliclonir, buxarlanma artir vo yarpaqlar vaxtindan tez quruyub
tokiilmoays baslayir. Naticods donin dolmasi prosesi tam getmir, amalo golmis
donlor cilizlagdigr iiclin ¢okisi do asagi diislir. Sar1 pas xostoliyino miixtolif
saviyyado (zoif, orta, giiclii) tutulmus sortlar tizorinds aparilmis tocriibalor
gostarir ki, onun mohsuldarliga vurdugu ziyan xastaliyin intensivliyindon asili
olaraq, 17-35% arasinda doyisir [12].

Tadqiqat isi forqli ekoloji sartlords 90 yumsaq bugda genotiplarinin tabii
infeksiya soraitinds sar1 pas xastaliyina qarsi reaksiyalarini miiayyanlaosdirmok
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ticiin hoyata kegirilmigdir. Todqiqatin moagsadi miixtalif ekoloji soraitlords sar1
pas xostoliyina davamli genotiplori miioyyanlosdirmok vo bu patogens qarsi
davamli sortlarin inkisafina tohfo vermokdir.

Material va metod
Todqiqat isi Azorbaycanin iki ekoloji soraitinds vo Ozbokistan ekoloji
soraitindo  2017-2020-ci vegetasiya illorindo apartlmigdir. Tocriibado 12
novmiixtolifliyino aid Azorbaycan monsali 90 yumsaq bugda genotipindon
istifado edilmisdir. Istifade olunan niimunalor Codval 1-da verilmisdir.

Cadval 1
Yumsaq bugda genotiplari
Genotip Toplaml- Genotip Toplamil- Genotip Toplaml-

dig1 yer dig1 yer dig1 yer
1. Graecum Abseron |31. barbarossa Abseron  |61. milturum Abseron
2. Milturum Abseron |32. albidium Abseron  |62. milturum Abseron
3. Milturum Abseron |33. albidium Abseron  |63. milturum Nax¢ivan
4.  milturum Abseron |34. albidium Abseron  |64. erythrospermum Samaxi
5. milturum Abseron |35. hostianum Abseron  |65. erythrospermum Goranboy
6. milturum Abseron |36. hostianum Abgeron  |66. erythrospermum Soki
7. milturum Abseron |37. hostianum Abseron  |67. meridionale Naxg¢ivan
8. milturum Abseron |38. hostianum Abseron  |68. meridionale Lerik
9. milturum Abseron |39. velutinum Abseron  |69. barbarossa Abseron
10. milturum Abseron |40. velutinum Abseron  |70. barbarossa Nax¢ivan
11. erythrospermum |Abgeron |41. velutinum Abseron  |71. velutinum Abseron
12. erythrospermum |Abseron |42.leucospermum  |Abseron  |72. erythrospermum Qarayazi
13. erythrospermum |Abseron [43. milturum Abseron  |73. erythrospermum Bordo
14. erythrospermum |Abseron |44. lutescens Tortor 74. erythrospermum Soki
15. ferruginum Abseron |45. lutescens Soki 75. erythrospermum Soki
16. ferruginum Abseron  |46. lutescens Abseron  |76. erythrospermum Oguz
17. ferruginum Abseron |47. ferrugineum Abseron  |77. lutescens Qobustan
18. ferruginum Abseron |48. lutescens Abseron  |78.sp.erythrospermum |Abseron
19.sub. ferruginum |[Abseron [49.erythrospermum |Abseron  |79. graecum Abseron
20.sub. ferruginum |Abseron |50. lutescens Abseron  |80. Bezostaya-1 Abseron
21. lutescens Abseron |51. graecum Samux 81.sp.erythrospermum |Abseron
22. lutescens Absgeron |52. graecum Masalli 82. lutescens Abseron
23. lutescens Abseron |53. graecum Qazax 83. aestivum Abseron
24. lutescens Abseron [54. milturum Xankondi |84. graecum Abseron
25. lutescens Abseron |55. milturum Abseron  |85. graecum Abseron
26. erythroleucon |Abseron |56. milturum Samaxi 86. lutescens Abseron
27. alborubrum F3 |Abseron |57. graecum Naxg¢ivan [87. aestivum Abseron
28. alborubrum Abgeron |58. milturum Masalli 88. ferrugineum Abgeron
29. alborubrum Abgeron  |59. milturum Sabran 89.ps. erythrospermum | Abgeron
30. barbarossa Abseron |60. milturum Abseron  |90. lutescens Abseron

Bugda genotiplorinin sar1 pas xastaliyine qarsi reaksiyalarini tayin etmak
t¢clin okin vaxti ilo yetismo vaxti arasinda xastaliklo siraystlonmonin
miisahidolori aparilmisdir. Sinaq orazilorinds hoftada bir dofo giymotlondirmo
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aparilmis vo geydlor gotiirilmiisdiir. Puccinia striiformis faktorunun yaratdigi
sar1 pas xastaliyi ti¢iin siinbiil amalogalma dovriindan xastalikla siraystlonmanin
giymatlondirmosi aparilmigdir. Qiymatlondirma, har bir niimuns tigilin tosadiifi
se¢ilmis 10 bitkinin 2 bayraq yarpaginda, imumilikde 20 yarpagda
aparilmigdir. Sahodoki pas sixligint gqiymotlondirmok tigiin Cobb metodundan
istifado edilmisdir [8]. Bu metoda goro yarpaq ayasinin 37%-i pas topalari ilo
ortiilmusdiirss, infeksiya nisbati 100% olaraq gabul edilir. Tobii epidemiya
altinda modifikasiya edilmis Cobb metodikasi pasin intensivliyinin
giymatlondirmasi miisahidalors asaslanir.

0 — immun: xastalik miisahido olunmur;

R — davamli: yarpaqlarda pustulalarin ovazina aydin goriinan nekrotik
lokalor omala galir, yarpaglarin sirayatlonmasi 5-10%-o goador olur;

MR — ortadavamli: yarpaglarin iizorinds xlorozzona ils shatolonmis kigik
pustulalar olur, yarpaqlarin sirayatlonmasi 11-30%-a godor olur;

MS — orta hassas: pustulalar ki¢ikdir yarpaglarin sirayatlonmasi 31-50%
olur;

S — hossas: pustulalar boyiikdiir yarpaqglarin siraystlonmasi 75-100%-o
gadar olur.

Natica vo miizakira
Sar1 pas xostaliyi ilo alagali aparilan miisahidalor naticasinda Xastaliyin
yoluxma faizi, xastaliyin siddati vo modifikasiya edilmis Cobb skalasina gora
pas siddatinin doyarlori vo infeksiya tipi miioyyan edilmisdir. Sar1 pasla
sirayatlonmonin giymatlondirilmoasindan oldo edilon molumatlar Codval 2-do
verilmisdir.

Cadval 2
Yumsaq bugda genotiplarinin fargli ekoloji saraitlarda yoluxma daracalari
S = 5 N 8 "
2l sl . 2|8 5| 8|58 =z
sl 2| | S22l x| 2| 5 |2 %% &
= + @ = - @ = - @
o - -
1 2 3 4 5 6 7 8 9 10 11 12
1 | 20MR | 10MR | 20MR | 31 | 60MS | I0OMR | 30MS | 61 | 60MS | 10MR | 40MS
2 80S | 1OMR | 20S | 32 | 100S | 5MR | 30MR | 62 | 10MR | 10MS | 10MR
3 | 20MR | 30MR | 30MR | 33 | 100S | 40S 60S 63 | 20MR | 10MS | 60MR
4 | 1I0MR | 5MR 5R 34 | 100S | 10MS 40S 64 5R 0 0
5 40S 10S 20S | 35| 60S | 40MR 40S 65 | 20MR 0 10MR
6 80S 90S 100S | 36 | 100S | 20MS 40S 66 | 20MR | 5R | 20MR
7 | 100S | 20MR | 80MS | 37 | 80S 50S 60S 67 | 40MR | 30MR | 30MR
8 | 100S | 10MS | 90S | 38 | 100S | 20MR | 60MR | 68 | 10MR | 20MS | 60MR
9 80S | 10MR | 40S | 39| 60S | 10MR | 30MS | 69 | 40MR | 10MR | 20MR
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1 2 3 4 5 6 7 8 9 10 11 12

10 | 10MR | 1I0MR | 20MR | 40 | 100S 0 10MS | 70 | 10MR | 30S 50S

11 | 100S |30MR | 90S | 41 |40MR | 5R 30MR | 71 | 60S | 10MR | 20MS

12 | 100S | 20MS | 20S | 42 | 100S SR 30S 72| SR 0 0
13 0 SR SR | 43| 60S 60S 50S 73 | 100S SR 0
14 | 80S 30S 50S | 44 | 100S | IOMR | 10MS | 74 0 0 0

15 | 40MR | 40S 30S | 45 0 20MS | 20MR | 75 | 20MR 0 SR

16 | 80S 20S 40S | 46 | 100S | 10MS 50S 76 | 80S | 20MS | 60MR

17 | 40OMR | 10S [ 30MR | 47 | 40MS | 30S 80MS | 77 | 80S |10MR | 30S

18 | 80S 60S 90S | 48 | 40OMR | 10MR | 30MR | 78 | 80MS | 10MR | 20MR

19 | 60MS | 20MS | 40MS | 49 | 100S | IOMR | 60MR | 79 0 0 0

20 | 100S | 90S | 100S | 50 | 100S | 20MR | 30S 80 | 80S | 10MR | 20S

21 | 20MR | 10MR | 20MR | 51 | 80MS | 10MR 40S 81 | 80MS | 10MR | 60MR

22 0 SR 0 52 | 100S | 10MS | 80MS | 82 | 100S | 10MS | 30MS

23 | 100S | 10MS | 20S | 53 | 60S | 10MR 10S 83 | 40MR | 90MR | 80MR

24 | 100S | 10MR | 30S | 54 | 100S | 20MS 20S 84 | 100S | 10S 20S

25 | 40OMR | 5R 0 55 0 0 0 85 | 5MR | 10MR | 10MR

26 | S0MS 0 10R | 56 | 20MR | 5R 10R 86 | 100S | 30MR | 30S

27 | 40MR | 10MR | 50MR | 57 | 100S | 60S 80S 87 | 100S | 10MR | 10MR

28 | 100S | 30MR | 20S | 58 | 20S 0 20MR | 88 | 60MS | 10MS | 40MS

29 | 40MR | 10MR | 30MR | 59 0 20MR | 10MR | 89 | 40MR | 5R SR

30 | 100S | 10MR | 60MS | 60 | 100S | 20S 40S 90 0 0 0

Codvalo digget yetirsok sari pas xastoliyi baximindan, fargli ekoloji
soraitlordo xastaliyin yoluxma dorocasi 0-100% arasinda oldugu goriiniir.
Tadqiq etdiyimiz yumsaq bugda genotiplorinin miixtalif ekoloji soraitlords
giymatlondirilmasi naticasinds forgli ndvmiixtalifliklorins aid olan 55, 74, 79 vo
90 Ne-li genotiplarin har {ig soraitdo immun reaksiya gostordiklori goriilmiisdiir.
Erythrospermum novmiixtolifliyine aid olan 13 Ne-li genotip Ozbokistan
soraitindo immun, respublikamizda iso yiiksok davamliliq gostorarok SR
soviyyesindo yoluxma miisahido edilmisdir. Lutescens névmiixtolifliyino aid
olan 22 Ne-li genotip respublikamizin Tor-tor bolgesinde SR soviyyasindo
yliksok davamliliq, digor iki ekoloji soraitlordo iso immun reaksiya
gostormigdir. Ozbokistanin ekoloji soraitindo yiiksok davamliliq gostormis
Erythrospermum noévmiixtalifliyine aid olan 64 vo 72 Ne-li genotiplor
respublikamizin  hor iki goraitindo immun reaksiya gdstormisdir. Forqli
novmiixtolifliyino aid 6, 18, 20, 33, 57 Ne-li genotiplorin har biri hom
Ozbokistan, hom Azorbaycamin iki ekoloji soraitindo yiiksok hassasliq
gdstormisdir. Milturum névmiixtolifliyino aid olan 8 Ne-li genotip Ozbokistan
Vo Saray soraitindo yiiksok hossasliq gostarmoyino baxmayaraq, Tortor
soraitindo  10MS qgiymotlondirilorok orta hossasliq gostormisdir. Altin vo
omokdaglar1 19 yumsaq bugda genotiplorinin sari pasa davamliligini todqiq
edorkon miioyyon etmislor ki, iki genotipdon basqa digor sortlarda bitkilarin
yoluxmasi 50% -don yuxari olmusdur [7]. Aktas vo omokdaslar1 sar1 pas
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xastaliyi ilo olagodar todgigatda, xostolik siddsti ilo mohsul itkisi arasinda
miisbat alags oldugunu geyd etmislar [5]. Abdul M. vo amokdas1 vurguluyur ki,
Pakistanin Feysalabad soharinds sar1 pasa qarsit qiymotlondirilmis 150 bugda
niimunasindan 64 Xxott immun, 62 Xott davamli, qalanlar1 iso hassas olmusdur
[1]. Ahmad S. vo omokdaslarinin sart pas xostoliyino qarsi davamliligi
oyrandiyi 36 genotipdan 18-nin hassas (S), 6-nin orta hassas (MS), 7 genotipin
orta davamli (MR) va 5 genotipin davamli (R) oldugunu gostormisdirlor [3].
Temperaturun 10-15 °C olmasi va yiiksok riitubot sar1 pas xostoliyinin inkisafi
ticiin on optimal soraitdir. Tocriibonin aparildigi orazilorin iglim molumatlari
arasdirildigda aprel vo may ayinin ortalarina godor olan temperaturun, xiisusilo
yagisin sar1 pas Xastoliyinin inkisafi iiglin olverisli oldugu goriiniir. Todqgiqatin
aparildigr bolgolordo Xxastoliyin yiiksok doracasi vo siddati bunu gostorir. Sari
pas xastaliyinin modifikasiya edilmis Cobb skalasina gora giymatlondirilmasi
naticasinds, genotiplorinbir goxu 100S dayari ilo an hossas niimunslor olaraq
giymotlondirilmisdir. Erythrospermum ndvmiixtolifliyino aid olan 73 Ne-li
genotip Ozbokistan soraitindo yiiksok hassasliq gdstormasine baxmayaraq
respublikamizda immun vo yliksok davamliliq gostormisdir.

Miixtalif ekoloji soraitlordo sar1 pasa davamliligin qiymatlondirilmasi
noticosindo forqli gdstoricilor alds edilmisdir. Ozbokistan soraitinds genotiplorin
61%-nin hossas vo orta hossas, 30%-nin davamli vo orta davamli, 9%-nin
immun, Tartor bolgasinda genotiplorin 34%-nin hassas va orta hassas, 52%-nin
davamli vo orta davamli, 4%-nin immun, Saray orazisinds genotiplorin 52%-nin
sart pasa hossas vo orta hassas, 38%-nin orta davamli, 10%-nin immun
olduqglart miisahido edilmisdir. Todgiqat naticesindo miioyyan edilmisdir ki,
bozi genotiplor forqli soraitlordo miixtolif yoluxma dorocosi gostormisdir. Bu
onunla izah oluna biler ki, sar1 pas xastoliyinin tdradicisinin respublikamizda
olan irglori ilo Ozbokistan orazisinda yayilmis irqlori farglidir. Bozi genotiplorin
har ii¢ soraitds eyni vo ya yaxin naticolor gdstormasi genotiplorin forqli irqlora
davamli olmasi ilo izah oluna bilar.
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MOAUPUILINPOBAHUE N30IIPEHOBOI'O KAYYYKA
C BBICOKOMOVJIEKYJISAPHBIMU COEAUHEHUAMUN B CMECAX

Kniouesvle cnoea. usonpewn, NOMUGUHUIXTIOPUO, NOTUSUHUIAYEMAM, CUIUBAHUS,
MONEKYIAPHAA MAcca, peosiocus

H3ydeHo poib rekcaxsoprapakcuiona B MoaudunmupoBantbix kayuykax (CKH-3)
B cucremax CKU-3+CKH-40+ZnO, CKU-3+IIBX+ZnO u CKU-3+IIBA+ZnO npu
nepokcuaHoM BozzaeiicTBuu. C mOMOLIBIO  (DU3MKO-XUMHUYECKOTO U CIEKTPaIbHOIO
METO/JIOB, ITOKAa3aHO U3MEHEHUE MOJIEKYJISIPHOM 1 MPOCTPAHCTBEHHON CETKH M30IPEHOBOIO
kayuyka CKH-3 B mpucyTtcTBuH yckopuTens cimBaHus rekcaxioprapakcrona (I'XTIK)
Tocyie TepOKCHIHON CIIMBAHMH B 3MeKTporpecce B pexnme 423Kx40. OmnpenerneHbl
BbIXO/[ CIIMBAaHHUA U BO3HHMKHOBCHUHC 3(1)(1)CKTI/IBHBIX MONIEPCUHBIX CBsI3EH B 2JIaCTOMCpAXx,
JUIL KaXKIOW HCCIEIyeMOM CUCTEMBI OT BPEMEHHM IPOAOJDKUTEIBHOCTU CIIMBAHHU.
NzyueHo moBenmeHne  BBICOKOMONEKYSspHOro  moymBuHWXiopuaa (IIBX) wu
nojuBuHWIaneraTa (IIBA), moaTBepK/IeHO paMKalbHBI MEXaHW3M PEaKIUd METOAO0M
OI1P cumBanum.

S.A.Rahimova

iZOPREN KAUCUKUN QARSIQLARDA YUKSOK MOLEKULLU
BIRLOSMOLORLO MODIFIKASIYASI

Acar sézlor: izopren, polivinilxlorid, polivinil asetat, tikilma, molekul Aiitlasi,
reologiya
Peroksidin tasiri altinda SKI-3 + SKN-40 + ZnO, SKI-3 + PVX + ZnO va SKI-3 +
PVA + 2ZnO sistemlorinds  modifikasiya olunmus kauguklarda  (SKN-3)
heksaxlorparaksilolun rolu Oyronilmisdir. Fiziki-kKimyavi vo spektral tsullardan istifado
etmokls, SKN-3 izopren kaugukunun molekulyar va foza qurulusunun, 423Kx40' rejimindo
elektrik presds peroksid tikilmasindan sonra heksaxloroparaksilolun (HXPK) tikici agentin
istiraki ilo g¢evrilmasi gostorilmisdir. Tikilmo ¢iximi vo elastomerlords effektiv cargali
alagolorin yaranmasi todgiq olunan her bir sistem tigiin tikilme miiddstinden asili olaraq
miioyyan edilmisdir. Yiiksokmolekullu polivinilxlorid (PVX) va polivinil asetatin (PVA)
tikilmays tasiri yronilmis va radikal reaksiyanmin mexanizmi EPR {isulla todqiq edilmisdir.
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S.A.Rahimova

MODIFICATION OF ISOPRENE RUBBER WITH HIGH-MOLECULAR
COMPOUNDS IN MIXTURES

Keywords: isoprene, polyvinylchloride, polyvinyl acetate, crosslinking, molecular
weight, rheology

The role of hexachloroparaxylene in modified rubbers (SKN-3) in the systems SKI-
3 + SKN-40 + Zn0O, SKI-3 + PVC + ZnO and SKI-3 + PVA + ZnO under peroxide action
was studied. Using physicochemical and spectral methods, it is shown that the molecular
and spatial network of isoprene rubber SKN-3 changes in the presence of an accelerator for
crosslinking hexachloroparaxylene (HCPA) after peroxide crosslinking in an electric press
in 423Kx40 'mode. The yield of crosslinking and the emergence of effective crosslinks in
elastomers were determined for each system under study depending on the duration of
crosslinking. The behavior of high molecular weight polyvinyl chloride (PVC) and
polyvinyl acetate (PVA) has been studied, and the radical reaction mechanism has been
confirmed by EPR crosslinking.

BBenenue

[upokuit Kpyr NOIMMEPHBIX MATEPUAIOB, KOTOPBIM MPEIbSIBISIETCS
TpeOOBaHME TOBBIIIEHHONH TEPMOCTAOMIBHOCTA M YCTOMYMBOCTH K JEHCTBHUIO
arpecCUBHBIX Cpell, MOXKHO IOJIy4aTh HA OCHOBE M3OIPEHOBOTO Kaydyka. Jlis
cimBaHusl Makpomosekyn kayuyka CKH-3 copepkammx JBOWHBIX CBsi3€il B
MOJIEKYJIC, JIETKO TOJBM)KHBIM IIUC M TPAHC — CTPYKTYpPhl B MaKpPOMOJICKYJIC
Kaydyka, TEpCHEeKTUBHO NMPHUMEHEHHE MEPOKCUAOB OOECIEUUBAIOIINX BBICOKYIO
TeMIepaTypa CTOMKOCTh, CTOMKOCTh K TEIJIOBOMY CTape€HHI0 W Pa3HOTO poja
SHEPreTUYECKUM BO3JCUCTBUAM M HE TPeOYIOIIMX pa3pabOTKU CIOKEHHOW MO
cocraBy cummBaronieit kayayka CKH-3 [8; 10; 11].

N3BectHO [5;16], 4TO OCHOBHOW MPUYMHOM CYIIECTBEHHOTO BO3pPACTaHMs
MIPOYHOCTU CBSI3M DJIACTOMEPKOPJHBIX CHCTEMaX NMPH BBEACHUU MOIU(pUKaTopa
SBJsieTCsl 00pa3oBaHWE XUMHYECKUX CBSI3€H MEXIYy 371aCTOMEPHON MaTpullen
AJIACTOMEPHBIX CMeced W KopAoM. B Hacrosiee Bpems YCTaHOBJIEHO, YTO
CYIIECTBEHHOE MOBBIIICHUE aT€3MOHHOTO0 KOHTAKTa MOYKET OBbITh JIOCTUTHYTO TIPU
BBEJICHNM B COCTaB »JJIACTOMEPHON KOMIIO3MIIUMA BBICOKOMOJIEKYJSIPHBIN U
HU3KOMOJIEKYJISIPHBIN COENMHEHUH, COoep KaIUX TONSPHbIE U (YHKIIMOHAIbHBIC
TPYIIIBI, KOTOPhIE MOTYT B3aUMOJIEHCTBOBATH C 3JacTOMepoM. VIMErOTCs TaHHbIe
00 yCWJIEHUM aJre3VMOHHBIX TOKa3aTelel 3JacToMepa, HUCIONB3YIOT B COCTaB
cMmeceit ManenmMuaHoro anruapuaa [15; 18; 19]. OmHako HU3KOMOJEKYIISPHBIC
N00aBKU HEPENKO CYOIMMHUPYIOTCS, MHUIPUPYIOTCS U3 KOMIIO3HIIMOHHOTO
Marepraia B IPOILIECCE AKCIUTyaTallud HU3MEHsisi ero cpoiictBa. [lo-Bumumomy,
OJTHOM W3 IyTeil TpeaoTBpaIlleHHs] MMPOTEKaHUsI JAHHOTO IMpoIiecca MOXKET OBITh
WCTIOJIH30BaHNE BHICOKOMOJIEKYIISIPHBIX COSTUHEHUH C TIOJISIPHBIME TPYIIITaMHU.
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Lenp paboOThl SIBASETCS HCCIEIOBAHUE CIIMBAHMS 3J1aCTOMEPHOM CMecu
CKU-3-CKH-40, CKH-3-IIBX nu CKU-3-IIBA npu pa3auuHbIX COOTHOIICHHSX B
NPUCYTCTBUE HHU3KOMOJICKYJISIPHBIX COeIMHEHHH. B Xxome maHHOW pabOTHI
MpoBeJaHo Hu3yueHue 3(P(PEeKTUBHOCTH HCIOIB30BAHHSI BBICOKOMOJIEKYIISPHBIX
comonmuMepoB  Oyraguien — HuTtpwia (momuBmHWwixiopuna (IIBX) wu
MOJIMBUHUJIAIIETaTa (TIBA)) JUTSt MOBBIIICHUS TEIIOCTOMKOCTH
3JIACTOMEPKOPJIHBIX KOMIIO3UTOB. PacCMOTpEHO BIIMSHME COCTaB U CTPYKTYpPbI
m3ornipeHa CKHM-3 Ha peosornueckue, mapamerp MPOCTPAHCTBEHHOM CETKU U
(HU3HKO-MEXaHUUECKUX CBOMCTBA BYJIKaHH3ATOB.

O0beKT 1 MeTOABbI HCCIeJOBAHUS

OObekTaMu MCCIIEIOBAaHMS SBIISIOTCSA 3J1aCTOMEPHBIE CMECH Ha OCHOBE
MouduimpoBanHoro m3onpeHoBoro kayayka CKU-3-CKH-40, CKU-3-IIBX u
CKU-3-I1BA mipu cootromenusx 80:20, 90:10, 70:30. B xadecTBe CiIMBaromiero
arenTa ucrnoins3oBad 4,0 mac.u nepokcun aukymuna (I11), 3,0 mac.u yckopurens
cumBanuu  rekcaxijopnapakcuwiona (I'XIIK), 5,0 wmacu ZnO, 2,0 wmacu
wiacTuuKkaTopa CTEapUHOBas KHCIOTa, 1,5 Mac.y cmsrautens HeTsHoU
nponykr Outym u 50 wmac.y HamomHutens [1324 (TexHuueckuil yriepon
MOJTy4eHHBIHN 1euHbIM criocoooM mpu 1100K).

Ha naGoparopHbIx BaJlblaX yKa3aHHBIN COCTaB MEPEMELINBAIN IPU 80°C B
TedyeHue 25 MuH., ¢ (pukumenr f=1:2 TOTOBMIM 31aCTOMEpHBIE CMECH. 3aTremM
(dbopMupoBa 00pa3iibl B IEKTPOINIPEcce B BUE IIACTUHOK TomuHoi 0,3mMM. B
TaKUX YK€ YCIIOBUSIX ObUIM M3rOTOBJIEHBI AJIACTOMEPHbIE CMeCH B IipucytcrBue 2,0
Mac.q CEpBL.

CrpoeHue ¥ MHIUBUIYaJbHOCTh CMecel ObUIM IMOJITBEP)KICHBI JaHHBIMU
CIIEKTPOCKOIHH.

Yucno cumteix Monekya (1/ Mn;) n nosiBieHue akTUBHBIX IIETIEH CETKH B
MaKpOMOJIEKYJIE ONPENEISUIA 30Jb-T€Jb AHAJIU30M, pacyeT MPOBOAWIOCH IIO
dbopmyne Dnopu-Penepa [4; 5]. H3MeHeHHe MONEKYISIPHONH CTPYKTYpBI
NEPOKCUIHBIX  00pa3loB Habmonamu MerogoM Dypbe  CIEKTPOCKONHU.
Wutepnperanvio CHEKTPOB MPOBOIMWIM B COOTBETCTBUM KOPPENSIIMOHHBIMU
TabMIIaMu U pykoBojcTBamu [1; 12; 16].

Peonornyeckue  cBOWCTBA ~ BYJIKAHWU3aTOB  ONPENENSUIM  METOJOM
KalnWULIPHOM BHCKO3MMETpUH Ha BUCKo3uMeTpe YO06enona [8; 16]. M3menenue
XapaKTEPUCTUYECKOM BSI3KOCTH 00pa3lioB OIMPEENsUId B PAaCTBOPE TOIYOJ, PacyET
npoBo I 1o popmynam Mapka Xaysunka [13].

Tepmuueckyro croco0 o6pas3noB onpexnensiii Ha aepBororpage (DTA)
[Naymuk-ITaynuk OppaeH, ckopocTb HarpeBa 5 MuH. DHU3HMKO-MEXaHUUYECKHE
CBOICTBa 00PA3II0B OMPEIEIISUTH 10 U3BECTHOMY MeToy [5; 15; 16].
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Pe3ynbTathl H UX 00Cy:KIeHHE

Baxnoe 3HaueHue wumeeT MoOAUQUKALUS HU3OMPEHOBOTO Kaydyka C
BBICOKOMOJIEKYJIIDHBIMA ~ COEIMHEHUSIMU. J11  OIIpeAeseHusl PeOIOTHUECKUX
CBOMCTB TEpPBOHAUAILHO M3y4Yald COBMEIIECHHE M30IPEHOBOIO Kaydyka C
oyramueH-uutpwibHbiM  (CKH-40) wu  momuBuamwixiopugom  ([IBX) wu
nonuBuHunanerarom (IIBA) ompenensiiu, BIMSHUE CHCTEMbl HAa CTPYKTYPHI U
coiicte CKU-3.

[Tocne onpenenenus B pa3inyHbIX COOTHOIIEHUSAX MO CKOPOCTH CIIMBAaHUS,
ClIeNIaHo BBIOOD, B HanbHelIIeM onpeneneHo cootHomenuss CKH-40, [IBX u [IBA
B COCTaBe 3J1acToMepa 1 ycraHoBiieHo Mace % cootHomienue (80:20, 90:10, 70:30)
B COCTaBe.

YcraHoBiIeHO, UTO XapakTepucTtukoil uccienyembix cucrem CKU-3-CKH-
40+ XTIK+ZnO, CKU-3-IIBX-I"XITK+ZnO siBasieTcss U3MEHEHHS TIaCTUYHOCTH,
KECTKOCTH U BSI3KOCTH B pe3yJIbTaTe MEXaHMUYECKOM IIaCTUKALIUH.

XapakTepHo OCOOEHHOCTHIO CTPYKTYpPhl KBa3d CHUCTEM, COCTOSAIIMX U3
ANIACTOMEpPA, XJIOPCOAEPXKAIIUX COCAMHEHUH M OKCHIOB METAIOB SIBIISETCS
00pa3zoBaHUE YACTHII JUCTICPCHOM (a3bl M AUCIIEpCHON cpepl. CBoicTBa cMecei
3aBUCST OT pa3Mepa U BHYTPEHHETO CTPOEHUS YaCTHUIl AUCHEPCHOM (asbl, a TaKke
OT WHTCHCHBHOTO B3aMMOJICHCTBUS IHCIEPCHON (ha3pl ¢ TUCIIEPCHOW Cpenoi
anacromepa [3].

CornacHo KOJUIOMJAHOM XMMHUYECKOM KOoHIenuuu [17], B ucciemyeMbix
AIIACTOMEPHBIX CMECSX TMOCIe TIACTUKAIMU U TIPOrPeBa, XUMUUECKHE MeK(azHbIe
CBSI3M 00ECIEYMBAIOT HMHTCHCHBHOE B3aMMOJCHCTBHE C AWCIIEPCHOM cpemoi
3J1IaCTOMEPA, YTO MPUBOAUT K CTPYKTYPHBIM IIPEBPALICHUSAM 3JIaCTOMEpPA.

DTOT BBIBOJI TMOJATBEPXKAACTCS TPU MEXAHWYECKOM U TEPMOXHUMHUYECKOM
CIIMBAaHUM TMOJIMMEPHBIX CHCTEM MU HMX MapoOK MpH pPa3IMYHbIX WHTEpPBAIAX
BPEMEHU.

Kak mnokazanu pe3ynbTaThl HMCCIEIOBAHUS, MEXaHWYECKas IJIACTUKALUS
KBa3HCHUCTEM, XapaKTEPU3YeTCsl HM3MEHEHHWEM IUIACTHYHOCTH, JKECTKOCTH U
BSI3KOCTH, C YBEJIMYEHHEM BpeMeHHU Iactukanuu (tadn.l). Ilpu mexanmdeckoi
IUTACTUKAIlMM B KBa3W cucreMax B TeueHue 20 MUH, HaOIIOIar0TCS
HE3HAYUTENbHbIE WM3MEHEHUs TIUIACTUYHOCTH, KOTOopas CBS3aHO (Da3oBBIM
Mepexo/oM. YBEIWYeHHE BpeMeHHM IulacThkarmu a0 30 MUH TPUBOAWT K
HE3HAUUTEIIbHBIM HM3MEHEHUSM [apaMeTpoOB IUIACTUYHOCTHU, a YBEJIMYECHHUE
BPEMEHM TulacTHKammu A0 60 MHUH TPUBOJUT K CTAOWJILHOMY 3HAYCHHIO
napamerpa TacTuaHocTH. Hao6opoT, KOdPQHIIMEHT KECTKOCTH 3IIaCTOMEPHBIX
cmecerd B TeueHne 30 MuH pe3ko ymeHsluaercs. [lo-Buaumomy, 3TO siBiIeHUE
CBSI3aHO C HayaloM BpeMEHH JAeCTpyKuuu B oOpasuax. [locmemyroriue
YBEJIMYCHUST BPEMEHM MEXaHMUYECKOW IIIACTUKAIIMU DJIACTOMEPHBIX CMEcel He
MIPUBOJIUT K CYIIIECTBEHHBIM M3MEHEHUSIM KOd(pUIIMEHTa KECTKOCTH, OCTAETCS B
npenenax 1100-1400 rc.
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Kak BumHO m3 Tabnm. 1, ¢ ygactmem I'XIIK u ZnO B cmecsix mapamerp
BS3KOCTU 10 MyHM HE BBI3BIBACT CYIIECTBEHHBIX W3MEHEHH MpH IUIACTUKAIUU
HIIACTOMEPHBIX CMECEei Ha OCHOBE MOAM(MHUIIMPOBAHHOTO HM3OMPEHOBOTO KaydyKa
(CKH-3).

[To-BumumMoMy, mpu MexaHW4YecKoi IuracTukaiuu B crpykrype CKU-3-
CKH-40, CKU-3-IIBX u CKU-3-T1BA ¢ nuzkomomnekysipabiM ['XIIK cormacno
naHHbM [13; 24; 25], mox AeHCTBHEM NPHIOKEHHBIX CHII MPOMCXOIUT Pa3phbIB
MOJIMMEPHBIX MOJIEKYJI IO BAJEHTHBIM CBS3IM C OOpa3oBaHHEM CBOOOIHBIX
pamuKalioB, WM JK€, BO3MOXKHO, 4YTO OOpa3yrommecs CBOOOIHBIC paJUKaIbI
B3aUMOJICUCTBYIOT C TOJMMEPHBIMH LEMSIMH, O0Opa3ysl CIIMThIE CTPYKTYpHL
Pe3ynbraThl OIBITOB IMOKA3bIBAIOT, YTO CKOPOCTb MEXAHUYECKOM IIaCTUKALUU
MOIU(UIIMPOBAHHBIX CMECEH OmpeaensieTcsl COACpP)KaHHMEeM B HUX TMOJSPHBIX
—Z =N, C—=Cl u -COO rpynm u BBEZICHHEM B COCTaB OKCHIOB MeTawIoB (ZnO),

CKOPOCThD INTaCTUKAIKU cMecen YBCIIMYUBACTCA.
Tatauya 1.
FasucuMocie 3TACMOMEPHELL CMECEll HA OCHOSE CONOIUMEDOE N0 FLIACHUMHOCHIY
Hoecmrocm 1 easkocmu 1o MyHu om nPpodoisCUMETEHOCINI MEXAHUMECKOT NAACIURAyUL

Jaacromepran | [IpojorxaTeasHocTs | ILTacTH9HOCTH, | ecTKoCTE, I BazkocTs M0
CMECh ILTACTHKATHA, MEH p YCLed. MyHn, ver.ed.
20 032 1400 40
CEKH-CEH- 40 0,25 1200 50
40T XTTK-ZnO 60 0,20 1000 60
20 0,27 1200 32
CEI-3- 40 0,20 1150 45
TIBXAT XIIK-ZnO 60 0,17 900 50
20 0,24 1100 30
CEI-3- 40 0,20 1000 40
TIBAAT XTTK-ZnO 60 0,13 900 50

KuneTrka n3MeHeHus XapaKTepUCTHYECKON BAZKOCTH (Txap) JIACTOMEPHOM
CMECH OITUCBHIBACTCS MOHOTOHHO YOBIBAIOIIIMMU KPUBBIMHE (pHC. 1).

Ha ocHOBaHMM JAaHHBIX XapaKTEPUCTHUYECKOW BSI3KOCTU MPU MEXaHUYECKOU
IUIACTUKALMK OBUIO OINIpEZEIEHHE 3HaYeHHE MOJIEKYIISIpHOM Maccsl. Habmronanocs
yMeHbIlleHHe MouieKyasipHod maccel oT 200 Teic. o 100 ThIc. enuHun B
anmactomepHoir  cmecu. Kak  m3BectHo, peakumsi cumBanmsa — CKH-3
xJyopcogepxkaummMu coenuHeHHsAMH (XCC) npoucxoauT B pes3yibTaTe pacraja
XCC nponyktsl ux paznoxenus [3; 4; 14; 20; 26].

ITpu stom mns cmecn 'y CKU-3-CKH-40 naGmomaercst 6omblas CKOPOCTh
W3MEHEHUs]  MpU  MEXaHW4YeCKOM  IUIacTHKAaluM{, 4eM Uil CMecu
TIOJTMBUHUIIXIIOPUIOM.

CumBaHue  OKCHIOB  METAUIOB  HWrpaer  OOJbIIyl0  pojib B
TEPMOXMMHMUYECKHUX Ipoleccax Kak aKTUBUPYIOIIMX coequHeHuil. CreneHb
JUCIEPCHOCTH U IIUPHUHA 3allPOLICHHOM 30HBI OKCHJIA IIMHKA, OKa3bIBAET
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[nl. an/r

o 10 20 30 40 50 &0
MpoaoassATe ILHOCTE IIACTHKAIIME, MEH

Puc. 1. 3asucumocme xapaxmepucmuueckoii 6:13K0cmu pacmeopos (moJiyo.n)
0Nl RPOOOJIHCUM ENTLHOCIU MEXAHUYECKOT RIIACIUKAYUL CMECeil CONOIUMEDPO8
na ocnoge CKH-3
1. CKH-3-CKH-40+ I'XIIK+ ZnO
2. CKHU-3-IIBX+ I'XIIK+ ZnO

CYILECTBEHHOE BIMSHUE HA €€ aKTUBHOCTH IpHU ByJKaHu3aiwmu [ 14; 21; 28; 29].

YcnoBus NMPUMEHEHHUS OKCHJIOB JUISl CIIMBAaHUS CMECeH CHeru(UIHBL.
bouto paccMoTpeHo B TepMoxuMuuecKux ycioBusix B3ammopeiictBuu ['XIIK,
MEePOKCH]I JAUKYMUJIBI W OKCHJIA IIMHKAa Ha IJIACTO-3JIACTUYCCKHE CBOWCTBA
TEPMOBYJIKaHU3aTOB, coaepxkanne ZnO B cMecu coctaisiia 5,0 mac. .

[Tonyyennsie nanHble (puc. 2) CBUACTEIBCTBYIOT O TOM, YTO
IUIACTUYHOCTh y TEPMOBYJIKAHU3aTOB BO3HUKAET, CIYCTAT 45 MHUH OT Hadyala
peaKIuu, JeCTPYKTUBHBIE M3MEHEHUS y TEPMOBYJIKAHH3aTOB 3aBEPIIAIOTCS U
nanee (mpu 60 MUH) MOHOTOHHO YBEJIMYMUBAETCS MIACTUYHOCTD IO TOCTHKEHUS
MOCTOSIHHOTO 3HaueHWs. HanpoTus, HaOMIOAaeTCS W3MCHCHHE 3HAYCHUS
KECTKOCTU TEPMOBYIKAHH3ATOB.
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Puc. 2. 3asucumocmo nnacmuunocmu (1), sscecmxocmu (2) u eazkocmu no Mynu (3)
cmeceii na ochoge cononumepos CKH-3-CKH-40+ I'XTIK+ ZnO
om npooondxcumenvrocmu npozpesa (423Kx60)
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NHuTtepecHas 3aKkOHOMEPHOCTh YCTAHOBIIEHO MPHU PACCMOTPEHUH BIIMSIHUS
KOHIICHTPAaLUU HU3KOMOJIEKYJISIPHBIX MIPOJIYKTOB Ha CBONCTBa
TEPMOBYJIKAHU3ATOB.

B npoTHBOMONOXHOCTE  CEpOCOJEpXKAIIMM  CTPYKTYpPUPYIOIINM
CHUCTEMaM, KOJMYECTBO BBOJMMOIO B 3JIACTOMEPHBIX CMECH YCKOPHUTEIA
cuimBanusa ['XIIK mnpuBoAUT HE K YMEHBIICHWIO, a K BO3PACTAHUIO
MPOJIOKUTENIBHOCTH  MHAYKIIMOHHOTO TIEPHOJa CIIMBAHMM, YTO HaXOMIAT
BBIpa)KEHHE B OOJIBIICH CTOMKOCTH TAKMX CMECEH K MOABYIKAaHU3ALIUU.

HauGonee 4yBCTBUTENBHBIM IMapamMeTPOM CTPYKTYPBI CETKH SBISETCS
pacTBopuMasi 4yacTh cMmeced B Tosyosie (301b (pakuust S). Pe3ynabTarsl 3011b-
rejib aHaldn3a MCCIIEyeMbIX HEHAIOJHEHHBIX BYJIKAHW3aTOB NPHUBEICHBI Ha
puc. 3, U3 KOTOPOro BHUIHO, YTO KOJUYECTBO 30Jib (pakiMu 3aBUCUT OT
rycToThl ceTku 1/Mc. MI3MeHeHne KOIMdecTBO 30l pu Heu3MeHHOM 1/Mc
(uncno uenei ceTku) HAOMIOAAETCS MPU U3MEHEHUU MOIIEKYISIPHO-MAacCOBOE
pacnpenenenne (MMP), O4eBHAHO CBSI3aHO C OCOOCHHOCTSIMU aicopOIHu
sjactoMepa Ha mnoBepxHocTH aucnepcHbix yactun]  ['XIIK.  Huzkas
MOJICKYJIsIpHAsE (paKIUsi KOHIICHTPUPYETCS B O00BEME 3IaCTOMEPHOM CpEJbl,
MO3TOMY OHa M cIuMBaeTcs MeHbine. OOIiee KOJIUYECTBO 30Ji1 B CHUCTEME
MMOKa3aHo Ha puc. 3.

1M 1/Mn,
=8 08 p
=7 07 p
=6 06 p
=5 05
=4 04 p
=3 03 F
-2 02 F
=1 01 p
0 10 20 30 40 50 60

Bpema nporpesa, MHH

Puc. 3. 3asucumocme Konuuecmeo 3016 paxyuu (S)
Om KOHUeHmPayuu aKmugHbIX Yeneli CemKu 6YIKaAHU3amoe
1. CKH-3-CKH-40+IIJK+I' XIIK+ZnO
2. CKH-3- IBX+IIJIK+I' XITK+ZnO

EcrectBeHHO, uTO o0Opa3oBaHWE 4YHCIa TIENeil CEeTKH B CHCTEME
MPOUCXOUT aKTHBHO, TOJILKO KOTJa BpeMs MPOAOKUTEIHHOCTH CIIUBAHUS
coctasiigeT ot 30 10 60 muH. [Ipu clmBanum cmecel B teueHue 60 MuH.

OOmree yucao meneid CeTKU COCTaBIIIET 11,5-105 MOHL/CMS, a CKOpPOCTh
cumBok cocrasisier 0,7+ 10° momb/em® (puic. 4).
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5, Yo

o 2 4 & B 10
1ML 105, monn/cw?®
Puc. 4. 3asucumocmo cmpykmypuuix napamempog cemku GYIKaAHU3IAN 08 Om
epemenu npozpesa (423x60 K) ¢ cucmeme CKH-3-CKH-A0-IIJK-T'XITK+ZnO
1. Qucno cuumpix monexyn
2. Yucno akmugHnuvlx ueneil cemxu

Pe3ynbrarel ompeneneHusT METOAOM 30JIb-Te€llb aHANHM3a CTPYKTYPHBIX
MapaMeTpoB BYJIKAHU3AIIMOHHOW CETKH, C Y4YaCTUEM HHU3KOMOJCKYISPHBIX
MIPOJYKTOB MO3BOJISIET MOJHEE 0XapaKTepH30BaTh CBOMCTBA cMecei ¢ yuacTueM
nepokcun gukymmiaa (I1[) wa ocmoBe CKH-3-CKH-40-TT11-I'XITK+ZnO.
[IpuBenennbie Ha puc.4 NaHHBIE, ONUCHIBAIOIIME W3MEHEHHE OO0IIero dYucia
LeMel CeTKM W CIHIMTBHIX MOJIEKYJ, YKa3blBalOT Ha TO, YTO CIIMBAaHHUE B
yKa3aHHBIX CUCTeMax Mpoucxoaut Oosee 3¢ dextrBHO. OCOOEHHYIO POIbL B
CUCTEeMax Wurpaer OyTaJUCH-HUTPUIBHBIM KaydyK, KOTOpas YCHEIIHO
AKTUBUPYET CHIMBAHUE C yYACTUEM HU3KOMOJIEKYJISIPHBIX COSUHEHUH.

Anamuz UK-cnektpa crpykrypupyromeii cucremsl CKN-3-CKH-40-
I[TAK-I'’XIIK+ZnO mnoka3piBaer, uro mnpu nporpeBe 30 MUH B cUCTEME
BO3HHUKAET PsiJl CYIIECTBEHHBIX U3MEHEHUH.

Tak, HaGMIOJAeTCS yMEHBIICHHE HHTCHCHBHOCTH MONOchl 1450 oM™,
KOTOpasi OTHOCUTCA K JedopmarinoHHbiM Kosiebanusam cBsizu C—H B rpynme —
CH; [12; 20] u momocer 1315 CM_l, 00yCIIOBIIEHHON BHEIUIOCTKOCTHBIMU M
nepopmanmoHHbiMu konebanusmu cBsizu C-H B rpynne — C=CH — TtpaHnc-
koHpurypanuu [14]. 3aMeTHO TajaeT MHTEHCUBHOCTH MOTJIOMICHUS MOJIOCHI
790 oM™, oOycioBneHHbIl konebanusiMu cBsizu C—C. DTo nmaeT OCHOBaHUE
cuutarh, 4ro Mojekynsl ['XIIK oTmennsercsa Xiop, BCIEICTBHE 4Ero, Io-
BUJIUMOMY, CHIDKAE€TCSI HMHTEHCHUBHOCTH moJjioc 1230 CM'l, KpOME€ TOTO
CYIIECTBEHHOE M3MEHEHUS MPOMCXOJUT U B CIEKTPaIbHOW 00JIaCTH, paBHOMH
2240 CM'l, a B oomactu otHocsmenca k CKH-40 3a cyer BaieHTHBIX KOIeOaHui
B rpymmne —C =1 [1,4,9]. UaTeHCHBHOCTB NOTJIONIEHUS TIpH YacTtote 2220 em™
M0 JaHHBIM CBS3aHO C OOpPa30BaHMEM KOMIUIEKCHBIX COEIUHEHUN TPYIIIIbI
—C =M. YuureiBas 3TH W3MEHCHHS, MOXXHO TPEANOJIOKUTh, YTO PEaKIUsI
cimBanus cmeceit CKH-3-CKH-40 ¢ I'XTIK uzer ¢ ygactuem rpynmst — CH —
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CBSI3aHHOM C HUTPWIBHBIMHU TPYIIIaMU U JABOWHBIMH CBSI3aMU ITOJIMMEPHBIX
MOJIEKYI.

Taxkum oOpas3oM, yuntbiBas naHHble MK-criekTpockonmuyu MOKHO TPUNATH
Kk BbeBoay, 4to cmuBaHue cucteM CKU-3-CKH-40-ITAK-I'XIIK+ZnO B
teueHue 20-30 MHH IPOTEKAeT CIEAYIOIUIMMHU HM3MEHEHUSIMH: YMEHBIIAETCS
MHTEHCHBHOCTB mosoc 978 em™ u 1370 em™ 00YCJIOBJICHHBIX COOTBETCTBEHHO K
nedopmanmonnsiMu Kosebanusimu cBsizu C — H B rpynme — CH = CH —. U3
BEJIMYMHBI ONTHYECKUX IUIOTHOCTEH IIOJOC morjolmeHust 978 emt JIBOMHBIE
cBs3u (1,4 Tpanc) u 928 cm™ xBoiinsie cssu (1,2) pacCcYuTaHO paclpeeaeHue
nBOMHBIX cBsizel B monmumepHou cucteme CKIM-3-CKH-40-ITIK-I"XITK+ZnO,
rae 20% npuxonurces Ha cBsizu 1,2 60% csizu 1,4 — tpanc u 20% Ha cBs3u 1,4-
muc. [1; 12].

CumBaHue MOJIMMEPHBIX CHUCTEM B MPHUCYTCTBUM CUIMBAIOLIETO areHTa
MEPOKCHU]T TUKYMHIIBI TPOUCXOAUT C OJHOBPEMEHHBIM (OPMHUPOBAHUEM
BYJIKAHU3ALMOHHBIX CTPYKTYp oOpa3zoBanueM C—C cBs3e€il, 4To crocoOCTByeT
YBEJIMYEHUIO COMPOTUBICHUIO DPAa3pblBy BYJIKAHW3aTOB B 3aBHUCHUMOCTH OT
CIIMBAIOIIETO areHTa MepoKcua AUKyMuibl (Tabiu. 2). Crneayer OTMETUThH 4TO,
KOTJIa YHCJIO CIIUTBIX MOJIEKYJI B JJIACTOMEPHOM CHCTEME CTaHOBUTCS
3HAYUTEIBHBIM, IIPOYHOCTH BYJIKaHU3aTa yMeHbIaeTcs [28-32].

JIeCTBUTENbHO KaK BHUJIHO U3 TaOy.2, YMEHBIICHHE COMPOTUBIICHHS
paspeIBy TMPOMCXOIUT, KOraa oOpasyromascs xumudeckas cBsizb C—C
CTAaHOBUTCS HEM3MEHHOM, a €€ OTHOCUTENbHOE YAJUHEHHE YMEHbBIIAETCS U B
pe3ysibTaTe Ha0Jl0/1aeTCsl MOHOTOHHOE YBEIMYEHHE KOHILIEHTpAalMM aKTUBHBIX
neneit. Cocras cmeceil yaactueM I1J1 mpuBeneHsl B METOOUKE CTP.2.

Tabnuua 2
3agucumocmo Qu3uKO-MeXaHUUECKUX CEOIICINE GYTKAHU3AMOE HA OCHOGE
cononumepoe (CKH-3-CKH-40) om codepircanusn nepoxcud ouxymuv (I1/])

CummBawomuii | Conep:xxkanmne | Yuciao | Hanpsikenue | [Ipounocts | OTHOCHTEIBLHOE
areHT nepokcuaa nemneii npu 200% | Ha pa3pbIB | yIJMHEHHE, € Yo
Mac.4 CeTKH, |yAJuHeHue, f,
1/Mc-10° MIla
Iepokcun 0,5 0,75 3,7 11 650
nukymuna (T11) 1,0 1,19 4.4 14,6 580
15 2,18 571 16,3 490
2,0 3,5 6,16 18,0 400
3,0 4,1 8,4 20,5 370
3akiloueHue

N3n0xeHHBIE BBIIIE SKCIIEPUMEHTAIbHBIC JaHHBIE W CHIEJIAaHHBIE paHee
HaAOII0/IEHHS TTO3BOJISIFOT CJISAYIOIIUM 00pa3oM MPeICTaBUTh JEHCTBUE BHICOKO
U HU3KOMOJEKYJISIPHBIX COEJUHEHHH KakK CTPYKTYpHUPYIOIIErO areHTa,
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OOBSICHSIIOT WX OTIWYHTEIbHBIE 0COOCHHOCTH. CkopocTh crmmBanus [1J] u
I'XIIK ¢ comonumepaMu B TJIaBHOM IEPUOJIE, MOXKET paccMaTpUBATHCS, Kak
CJIEJICTBUE O0PA30BAHMSI PU TEPMHUUECKOM JTUCCOIMAIIMHA HU3KOMOJICKYIISPHBIX
MPOJAYKTOB JIBYX AaKTHUBHBIX (PpParMEHTOB CIOCOOHBIX B3aUMOJIEHCTBOBATH C
3J1aCTOMEPOM.

['ycroTa BynKaHM3AIMOHHBIX CETOK, MOJy4eHHBIX o aecteueM [TJIK u
I'XIIK, sBnsieTcst CAEACTBUEM TOrO, YTO NPUMEHSEMBIE MEPOKCUI AUKYyMHIIA
(ITX) wm TI'XIIK o6namaroT CTPYKTYPUPYIOIIMM JIEHCTBHEM, MPUBOIASI K
BO3HUKHOBeHMIO TonepeyHbix C — C cBsi3eil MeXy MOJIEKYJIaMu 3J1acToMepa.

[Ipu cimmBaHUU COMOIMMEPOB HA OCHOBE M3ompeHoBoro kayuyka CKH-3
C BBICOKOMOJICKYJISIPHBIMU M HU3KOMOJICKYJSIpHbIMU coeaunenusmu  (I1/1,
I'XTIK, ZnO) B pe3yibpTaTe CHIMBAHUS C YacCTUIAMH JUCIIEPCHON (hazbl
OTMEYaeTcsl pOCT YKCIIa akTHBHBIX nenei (1/Mc).

Hcxonst U3 BBIIEU3IIOKEHHOTO U OCHOBBIBASICh HA JKCIEPUMEHTAJIbHbBIE
JaHHBIE, MTOMBITANICS OOBSICHUTH MMOJIOKCHUE W3YYCHHBIX CIITMBAIONINX areHTOB
no otHoueHuto conosumepoB. CimmBanue CKH-3 ¢ nmomompto T111, I'XIIK u
Zn0O npu 423K ot 20-40 mun npoucxoaut paznoxenue ['’XIIK ormennennem
XJIOpa OT O00euX TPUXIOPMETWIBHBIX TPYII MU OOpa3yIoUIUiics TpU 3TOM
OupanuKana akIenTHPYeT BOJOPOJ OT MaKpOMOJEKyn amactoMmepa. Jlamee
BO3ZHUKAIOIINE MAaKPOMOJIEKYJBI 31acTOMEpPa B3aUMOJCUCTBYIOT MEXAY COOOM
WJTU 7K€ C aTOMapHBIM XJIOPOM.

B 3akmrouenuwe oTmeTHM, 4TO pa3paOOoTaHHas pelenTypa Ha OCHOBE
COTIOJIUMEPOB MOTYT HAWTH NMPUMEHEHHE B SJACTOMEPHOW MPOMBINIJICHHOCTH
JUTSl IOJTYYEHHUSI TETUIOCTOMKHUX 3JTACTOMEPHBIX MaTEPHAJIOB.

JIUTEPATYPA

1.  FBennamu JI. H(DpakpacHbIe CIIEKTPHI CIOXKHBIX Moneky:d // M. U, 2000,483
c.

2.  Bnacosa JI. A. Monudukanus TUEHOBBIX KaydyKOB 030HOIM30M JIATEKCOB //
Kazans, kann. Juccepranus, 2006.

3. Hocaoxun, b.A. Xumus snactromepoB / M.: Xumus, 1981.- C.- 374.

4. 3axapos HJI., benosopos H.B. OCHOBHBIE CBOWCTBA PE3MH M METOABI HX
onpexaenenus. / M., Xumus, 2006, 144 c.

5. Hnepam J. DNeKTpOHHBIH NapaMarHUTHBIA PpE30HAHC B CBOOOJHBIX
OpraHudecKuX pagaukanax. M., ui., 1998, 287 c.

6. Kysueyos E.B., /[useyn C.M., Byoapun JI.A. TIpakTHKYM 110 XUMUHU U (PUHKE
nonumepoB // M., Xumus, 2007, 380 c.

7. Kyzomunckuui A.C., Kabun C.M., Kupnuuog B.Il. DPU3NKO-XUMHYECCKUE

OCHOBBI TIepepadOTKU U NpuUMeHeHue 3nactomepoB // M. Xuwmwus, 2002, c.
340.

164



MO/ DOULIUPOBAHUE H30IIPEHOBOI'O KAY4YKA C BBICOKOMOJIEKYJIAPHBIMU...

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

Jlunamoe 0. C. dusznka - XMMHS MHOIOKOMIIOHEHTHBIX cHCTEM. Kues,
HaykoBa aymka 2006, 268 c.
Mameoos [II.M. OcHOBBI TEXHOJOTMH CHHTE3a, TMepepaboTku U
BYJIKaHH3aIHs

BHK, Lap Lambert. Academic Publishing I'epmanns 2015, 355 p
Mawmeoos LLIM., Aopees @.H. Byraguen HUTPUILHOTO KaydyK U PE3HHBI HA
ux ocHose, Baku, Elm 2001, 280 c.
Henvcon K. B. KonebarenbHbIE CHEKTPHI W MOJIEKYJISIPHBIE IPOILIECCH B
Kayaykax, JI., Xumms, 1989, 280 c.

Onuwenxo 3.B. OcHOBBI MOIU(UKAIINN 3JTACTOMEPHBIX MaTEpPHAIOB C LIEIbI0
mpenoTBpamieHnss ux paspymenus Tekcr. /3.B. Onmmenko // Kayuyk u
pe3una.-2008. Ne 4, - C. 23 - 29.

Mat. 195 05 354 T'epmanuu, MKW C 08 C 19/04. Cnoco6 moaudukamum
JIUCHOB; 3asABUTENbL U NaTeHTooONanarens gupma batiep. Ne 602 034/316;
3asBir. 17.02.95; omy6m. 22.08, 96.-8 C.

Ilyeavesa HW.H, Huxymna H.C.,, Huxymun C.C. Monudukanus
CHUHTETHYECKHX Kay4yyKOB MHOT'O()YHKIMOHAIGHBIMH A00aBKaMH Ha OCHOBE
BTOPUYHBIX TOJIMMEPHBIX MaTepuanoB// XWMHUS B WHTepecax yCTOHYHBOTO
pazButus, 2016. - Ne5. c. 641-646.

Peticxgpunvo B.O., Epxosa JIL.H., Pyban B.JI. JlabopaTOpHBIA NPaKTUKYM I10
CHHTETHYEeCKUM Kayuykam, M. Xumus, 1986, c.57.

Tymopckuti U.A. Xumudeckass MoguduKamus snactoMepoB / M.: Xumwus,
2003.- 304 c.

Lvieanosa M. E. Monudukanys CHHTETHUECKOTO W3OMPEHOBOTO KaydyyKa
dochomumumamu. Beicokomon. Coen. 2012, T.B.Ne 4, c.145.

Yepros K. A. Monnduxanus kayayka CKM-3 u pe3nHOBBIX cMeceil Ha ero
OCHOBE TMOJIMPYHKIIMOHAILHBIM KHCJIOPOJICOACPIKAIINM  OJIUTOM30IPEHOM.
M. kayuyk u pe3una, 2005, c.45.

Ocmpun A.C. , Koean JIL.M., Kporw B.A. MomubunmpoBaHHbIE IHEHOBBIC
anacromepsl . JI.: Xumust, 1983. C. - 560.

Advances in Elastomers and Rubber Elasticity. Baker C.S., Barnard D.,
England -1986, Springer Business Media, New York
Brit. Pat. 2121055 Kommo3uiiuy Ha OCHOBE Kaydyka MOIU(DHIIMPOBAHHOTO
oenzodunonom, PXKX, 1997,14Y.70I1.

Feory P.J., Rehman. Sol-gel analyses // Chem.Phys. Ne 11, 1968, p.312

Grishin  B.C. New prinsipls of physical modificashion of
elastomers//Kauntsch. und Gummi. Kustst. 1993. - Ne 3. - C. 222 - 224.

Jois I.H.R. Modificashion of polyolefins // J. Macromol Scis. 1996. - 36, Ne
3.-C. 443 - 455.

Pat. 4894 409 US MKU7 C 08F 4/00; C 08] 3/34. Pe3unosas cmech. Rubber
composition / N. Shimada et. al.; Jap. Synt. Rabber Co., Itd. Ne 218 797,
16.01.90.-7c.

Schuldz D.N. and Patil A.O. 2000 Handbook of Elastomers 2 ed
A.K.Bhowmick and H/Stephen (Basel: Marcel Dekker Inc.) chemical
Modification of Synthetic Elastomers 107-165

165



C.A.Pacumosa

217.

28.

29.

Vikram T. and Nando G.B. Synthesis and characterization of cardanol-
grafted natural rubber—the solution technique. J Appl Polym Sci 2007; 105:
1280-1288.

Samantarai S., Mahata D., Nag A., et al. Functionalization of acrylonitrile
butadiene rubber with meta-pentadecenyl phenol, a multifunctional additive
and a renewable resource. Rubber Chem Technol 2017; 90(4): 683-698.
Wisittanawat U., Thanawan S., Amornsakchai T. 2014 Mechanical
properties of highly aligned short pineapple leaf fiber reinforced-Nitrile
rubber composite: Effect of fiber content and Bonding Agent Poly Test 35
20-27.

Redaksiyaya daxil olub 08.12.2021

166



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabiat elmlori seriyasi — 2022, C. 70, Nel, s. 167-173
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2022, V. 70, Nel, pp. 167-173

UOT 547.538.141:547.539

A.A.Abdullayeva
Baki Dévlat Universiteti
nigarahmadova91l@gmail.com

4-AZIDO-2-(4-OVOZLIFENIL)-5-(2-NITROFENIL)-2H-1,2,3-
TRIAZOLLARIN SINTEZi

Acar sézlar: Dixlordiazadien, triazol, fizioloji aktiv, fotofiziki xassa

2-Nitrobenzaldehid osasinda sintez edilmis dixlordiazadienlorin  NaNs-lo
reaksiyasindan 4-azido-2 H- 1,2,3-triazollar sintez edilmisdir. Miioyyon edilmisdir ki,
reaksiya zamani azid anionunun ikiqat rabitodoki heminal xlor atomlarinin avozlonmasi
noticosinds davamsiz bis-azidlor omalo golir. Daha sonra azotun ayrilmasi vo
molekuldaxili tsikillosma reaksiyas1 naticosinde uygun 1,2,3-triazollar alinmsdir. Uzvi
sintedo azid qrupunun asanligla avozetmo reaksiyalarina daxil olmasi onlarin genis
totbiq sahslorino malik olsasina gotirib ¢ixarir. Xiisusilo, bir ¢ox dorman
pereparatlarinin sintezinds onlain tatbigini geyd etmok olar. Bu metodu bioloji aktiv 4-
azido-2H-1,2,3- triazollarin alinmasi t¢iin yiksok effektiv sintez tisulu hesab hesab
etmok olar.

A.A.Aboynnaesa

CHUHTE3 4-A3UJ10-2- (4-®EHUJI3AMEIEHHBIX) -5-(2-
HUTPO®EHWI) -2H-1,2,3-TPUA30JI0B

Knroueswvle cnosa: Juxnopouaszaouen, mpuaszon, Gu3u0I0SUYECKU AKMUGHDLLL,
omoghuzuueckue ceolicmsa

4-Azuno-2H-1,2,3-tpuazonsl  CUHTE3WpoBaHBl 1O peaknumu NaN3 ¢
JUXJIOpAMAa3aIMeHaMH, CHHTE3UPOBAHHBIMU HAa OCHOBE 2-HUTpOOeH3anbaAeruaa. bouio
OOHApy)XeHO, YTO B XOJIC¢ PEaKIMH O00pa3yrTcs HeCTaOWIbHbIC OHC-a3HIbl B
pe3yJbTaTe 3aMEleHHs TeMUHAITBHBIX aTOMOB XJIOPa IO JIBOMHOM CBSI3M a3U1-aHUOHA.
IMocnenyromye peakiMy BBIJCICHUS a30Ta ¥ BHYTPUMOJCKYJISAPHON IMKIU3AINN
MPUBENH K 00pa30BaHUIO COOTBETCTBYIOMHMX 1,2,3-TpuazonoB. Tot dakr, 4ro a3uaHast
Tpynma B OPraHUYECKOM CHHTE3€ JIeTKO YYacTBYET B peaKIUAX 3aMelleHus,
o0yclaBiIMBaeT X IIUPOKUH CHEKTP NPUMEHEHUs. B 4aCTHOCTH, MOYKHO OTMETUTh UX
MPUMEHEHHWE B CHHTE3¢ MHOTMX JICKQPCTBEHHBIX IpEnapaTtoB. OTOT METOJ
MpeacTaBisieT Cco0ol  BBICOKOA(D(EKTHBHBIH METOJ CHHTE3a IS IOJyYeHHUS
OMOJIOTMYECKU aKTUBHBIX 4-a3un0-2H-1,2,3-Tprazomnos.
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SYNTHESIS OF 4-AZIDO-2- (4-SUBSTITUTEDPHENYL) -5- (2-
NITROPHENYL) -2H-1,2,3-TRIAZOLES

Keywords: Dichlorodiazadiene, triazole, physiologically active, photophysical
properties

4-azido-2 H-1,2,3-triazoles were synthesized from the reaction of NaN; with
dichlorodiazadienes synthesized on the basis of 2-nitrobenzaldehyde. It has been found
that during the reaction, unstable bis-azides are formed as a result of the substitution of
heminal chlorine atoms in the double bond of the azide anion. Subsequent nitrogen
separation and intramolecular cyclization reactions resulted in the formation of the
corresponding 1,2,3-triazoles. The fact that the azide group is easily involved in
substitution reactions in organic synthesis leads to their wide range of applications. In
particular, their use can be noted in the synthesis of many drugs. This method is a
highly effective synthesis method for obtaining biologically active 4-azido-2H-1,2,3-
triazoles.

Giris

Azid grupu iizvi kimya baxmindan ohomiyatli funksional grup hesab edilir
[1]. Bu fragment asanligla bir ¢ox fundamental oavazlayicilora gevrilo bilor.
Homginin azidlor energetik materiallarin alinmasinda, sonayedo, bir ¢ox dorman
preparatlarinin alinmasinda genis totbiq sahosine malikdir. Son dévrlor bu tip
funksional grup saxlayan birlosmoalor klik kimyasinda da boyiik ohamiyyato
malikdir. Torkibindo 2 vo daha artiq azid qrupu saxlayan birlogsmoalor az
Oyranilmisdir [2].

Triazollarin digor daha vacib totbiq sahasi onlarin fotofiziki xassolori ilo
baghdir. Moalum oldugu kimi, fotoaktiv molekullar kimya, biologiya vo
materialgiinasligda ¢ox shamiyyatli rola malikdir. Son dévrlords elmin mohz bu
saholorinda shamiyyatli inkisafi miisahids olunur ki, orada aktiv fluoresent boyalar,
bioloji effektli fotoelementlor vo yeni fotohossas materiallar kimi praktiki totbigo
malikdir.

Owalki tadgigatlarda KOR soraitinds N-ovazolunmus hidrazonlarin CuCl
katalizatoru istitakinda polihalogenalkanlarla reaksiyasindan dihalogendiazadienlor
sintez edilmisdir [8-10]. Dixlordiazadienlorin sintetik imkanlarinin todqiqi zamani
miloyyon edilmisdir ki, bu quruluslu birlosmalor miixtalif heterotsikillorin
sintezindo istifado oluna bilarlor [4]. Dixlor-oavazli heterodienlor hagqinda moalumat
azdir, onlarin reaksiya qabiliyyati haqqinda iso molumatlar demak olar ki, yoxdur
[5]. Torkibindo elektromenfi aza-qrupun olmasma gora azadienlor 6zlorini
yliksokaktiv vo universal eletrofil kimi aparir [6]. Bu quruluslarin universalligin
nozors alaraq onlarin sintetik imkanlart sistematik olaraq todqiq olunmusdur.
Umumiyyatlo dixlordiazadienlor zongin sintetik imkanlara malikdir vo miixtali azot
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saxlayan heterotsikillorin alinmasina genis imkanlar agir. Bunlari nozaro alaraq
togdim olunan moqgalo dixlordiazadienlorin - NaNs-lo reaksiyasindan bioloji
ohomiyyatli azido triazollarin sintezina hasr olunmusdur .

Ik olaraq 2-nitro benzaldehid osasinda miivafiq 1-(4-ovazlifenil)-2-(2,2-
dixlor-1-(2-nitrofenil)vinil)diazenlorin sintezi hayata kegirilmisdir (Sxem 1). Sintez
edilmis birlogmolarin quruluslarinm *H, *C NMR spektrlori adobiyyat molumatlari
ilo Gist-iisto disiir.

Mo
SN CCly, CuCl (1%)
©\ TMEDA (2.5 ev)
NO, X

DMSO, o.t

X = OCHj3 (1), CH; (2), H
(3), Br (4), CI (5), F (6)

Sxem 1. 1-(4-avazlifenil)-2-(2,2-dixlor-1-(2-nitrofenil)vinil)diazenlarin sintezi

Sintez edilmis 1-6 birlosmalarinin NaNs-lo reaksiyasindan 2-avazli-1,2,3-
triazollarin alinmasi hoyata kegirilmisdir (sxem 2). Reaksiya zamani azid
anionunun C=C ikigat rabitosindoki karbon atomuna birlogsmasi nsticasinds
davamsiz bis-azidlor omola golir. Daha sonra azotun ayrilmasi ilo 4-azido-2 H-
1,2,3-triazollar alinmisdir [11; 12].

N3 _N; Na N

NaN, I N g :N\Q\X
e e o
NO, X N, NO,

X = OCHj (1), CH; (2), H X =0CH; (7), CH; (8), H (9),
(3), Br (4), CI (5), F (6) Br (10), CI (11), F (12)

Sxem. 4-Azido-2-(4-avazlifenill)-5-(2-nitrofenil)-2H-1,2,3-triazollarin sintezi
Sintez edilmis 7-12 birlasmalorinin quruluslar: *H, *C NMR spektroskopiyasi metodu
ilo tasdiq olunmugdur.

Natica
Qeyd edok ki, 1-ovozli-1,2,3-triazollarla miiqaisads 2-avozli-1,2,3-
triazollar daha nadir birlosmalor hesab olunur va bu tip birlosmalorin {izvi
kimya baximindan no gadar ohomiyyatli oldugunu gostorir. Bu zaman 5 yeni
kimyavi rabito amala golir ki, bu da reaksiyalarin hamisini ardicil sokilds araliq
mohsullarinin  ayrilmamasi ilo bir kolbada aparilmasinin  miimkiinliyii
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reaksiyanin iizvi sintez baximindan no godor shomiyyatli oldugunu gostarir.
Almmus triazolun qurulusu NMR spektroskopiyasi metodu ils tosdiglonmisdir.

TOCRUBI HISSO
Dihalogendiazadienlarin iimumi sintez metodu

Kolbaya ardicil olaraq 2 mmol baslangic hidrazon, iizarine 20 ml DMSO,
daha sonra (581 mq; 2,5 mol/ekv) TMEDA, CuCl (6 mqg; 3 mol %), sonuncu
olaraq polihalogenmetan (7-10 mol/ekv; 2,2-3q) olavs edilir. Magnit garisdirici
iso salinir. Reaksiyanin gedisi NTX ilo yoxlanilir. Adston reaksiya 1,5-3 saata
basa catir. Reaksiya qarisig1 ayirict qifa kegirilir vo 50-60 ml su slavs edilir.
Metilen xlorid (3x15 ml) ilo ekstraksiya edildikdon sonra tizvi faza (3x50 ml)
su ilo yuyuludugdan sonra bir dofo do doymus NaCl (1-50 ml) mohlulu ils
yuyulur. Na,SO4 (MgSQ,) ilo qurudulur, filtrdon kegirilir vo vakuumda rotor
buxarlandirici ilo dixlormetan qovulur. Qaliq kalonka xromotoqrafiya iisulu ilo
yenidon tomizlonir (eliient dixlormetan/heksanin 1:1). NTX ilo ayird edilmis
osas reaksiya mohsulu olan fraksiyalar toplanaraq yenidon rotorda
buxarlandirilmis vo ¢ixim hesablanmisdir.

Madds 1. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-(4-metoksifenil)diazen.
Madds(E)-1-(4-metoksifenil)-2-(2-nitrobenziliden)hidrazinin CCl, ilo reaksiya
naticasinds alinmisdir. Sar1 maddadir, ¢ixim 50%. 'H NMR (300 MHz, CDCls,
3, m.h.): 3.86 (s, 3H), 6.92 (d, 2H), 7.34 (d, 1H), 7.63 (t, 1H,), 7.69 (d, 2H),
7.71 (t, 1H,), 8.23 (d, 1H). *C NMR (75 MHz, CDCls, 8, m.h.): 55.61, 114.21,
124.40, 125.46, 129.28, 129.95, 130.53, 132.27, 133.56, 135.74, 146.84, 162.83
Madda 2. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-p-toluldiazen. Maddo
(E)-1-(2-nitrobenziliden)-2-p-toluolhidrazinin CCl, ilo reaksiyasi noticasindo
alinmusdir. Narinct maddadir, ¢ixim 74%, *H NMR (300 MHz, CDCls, 8, m.h.):
2.38 (s, 3H), 7.23 (d, 2H,), 7.34 (d, 1H), 7.60 (t, 1H), 7.68 (d, 2H), 7.68 (t, 1H),
8.21 (d, 1H), *C NMR (75 MHz, CDCls, 5, m.h.): 21.65, 123.47, 124.47,
128.56, 129.85, 130.25, 132.32, 133.85, 134.40, 142.95, 148.19, 150.46, 150.59
Madda 3. (E)-1-[2,2-dixlor-1-(2-nitrofenil) vinil]-2-fenildiazen. Madds (E)-
1-(2-nitrobenziliden)-2-fenilhidrazinin  CCl; ilo  reaksiyasi  noticasindo
almmisdir. Tiind-qirmizi rongli berk maddodir, ¢ixim 71%, *H NMR (300 MHz,
CDCls, 5, m.h): 8.24(d, 1H), 7.73-7.33 (m, 8H).”*C NMR (75 MHz, CDCls, &,
m.h):152.35, 150.39, 148.11, 135.33, 133.76, 132.25, 131.96, 130.21, 129.08,
128.44, 124 .50, 123.37.

Madds 4. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-(4-bromfenil)diazen.
Maddo (E)-1-(4-bromfenil)-2-(2-nitrobenziliden)hidrazinin CCl, ilo reaksiyasi
naticasinds alinmigdir. Narinci-qirmizt maddadir, ¢ixim 63%; 'H NMR (300
MHz, CDCls, 8, m.h.): 7.33 (d, 1H), 7.62-7.51 (m, 5H), 7.70 (t, 1H), 8.21 (d,
1H). C NMR (75 MHz, CDCls, 8, m.h.): 124.56, 124.79, 126.57, 128.17,
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130.36, 132.25, 132.36, 133.87, 136.10, 148.04, 150.46, 151.05.

Madda 5. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-(4-xlorfenil)diazen.
Madds (E)-1-(4-xlorfenil)-2-(2-nitrobenziliden)hidrazinin CCl, ilo reaksiyasi
naticasindo alinmisdir. Narinc1 qrmizi maddadir, ¢ixim 55%, *H NMR (300
MHz, CDCls, §, m.h.): 7.40-7.33 (m, 3H), 7.75-7.59 (m, 4H), 8.23 (d, 1H), *C
NMR (75 MHz, CDClI3, 6, m.h.): 124.56, 124.62, 128.25, 129.37, 130.32,
132.24, 133.82, 135.99, 137.96, 148.07, 150.41, 150.73.

Madds 6. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-(4-fliiorfenil)diazen.
Madds (E)-1-(4-fliiorfenil)-2-(2-nitrobenziliden)hidrazinin CCly ilo reaksiyasi
naticosinds almmigdir. Narinct maddadir, ¢ixim 70%; *H NMR (300 MHz,
CDCls, 6, m.h.): 7.10 (t, 2H), 7.35 (d, 1H), 7.63 (t, 1H), 7.76-7.70 (m, 3H), 8.23
(d, 1H). *C NMR (75 MHz, CDCls, 8, m.h.): 115.98, 116.28, 124.42, 125.45,
125.58, 128.34, 130.26, 132.25, 133.79, 148.10, 148.95, 150.25, 163.21,
166.57.

4-azido-2H-1,2,3-triazolun iimumi sintez metodu

Baslangic dixlordiazabutadienin (2 mmol) DMSO-da (20ml) mahluluna
natrium azid (390 mq; 3 mol.eq.) alavo edilir. Azidi DMSO-ya birbasa deyil
gliclii qarigdirmaqla yavas-yavas olave etmok lazimdir. Reaksiya gedisi NTX
vasitasilo yoxlanilir. Birinci morhalods diazobutadien bisazidinin izi miisahido
edilir, sonraki NTX yoxlamasinda triazolun amolo golmasini gdstoron iz
miisahido olunur. Reaksiyanin getmo miiddati 2-3 saatdir. Reaksiya bitdikdan
sonra reaksiya qarigigl ayirici qifa kegirib {izarino su (50-60 ml) olavs edilir.
Dixlormetanla (3x15 ml) ekstraksiya olunur. Uzvi faza su (3x50 ml) vo NaCl
doymus moahlulu (1x50 ml) ilo yuyulur. Na,SO, tizarinds qurudulur, nazik
silikagel tobogosindon kegirilir vo rotor buxarlandiricida 50°C-don yiiksok
temperaturda govulur.

Madda 7. 4-azido-2-(4-metoksifenill)-5-(2-

N

’ /N\N nitrofenil)-2H-1,2,3-triazol.  (E)-1-[2,2-dixlor-1-

SN OOCH:, (2-nitrofenil)vinil]-2-(4-metoksifenil) diazenin

NaNs.lo reaksiyast naticoesindo alinmigdir. Narinct

NO, madds. 'H NMR (300 MHz, CDCls-d) 3.82 (s,

3H), 6.88- 6.92 (m, 2H), 7.42 — 7.44 (m, 2H), 7.61 (t, 1H), 7.73 (t, 1H), 7.88

(d, 1H), & 7.94 (d, 1H), *C NMR (75 MHz, CDCl5-d) & 55.35, 113.78, 119.85,
124.02, 124.93, 129.78, 131.56, 133.43, 136.08, 137.55, 138.07, 149.03.

N Madda 8 .4-azido-5-(2-nitrofenil)-2-(p-tolil)-2H-

SN=N 1,2,3-triazol. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-

\N'N©\CH3 2-p-toluldiazenin  NaNgs.lo reaksiyasi naticasindo

almmisdir. Narinct madde. 'H NMR (300 MHz,

NO; CDCls-d) 2.74 (s, 3H), 6.85- 6.93 (m, 2H), 7.38 —
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7.45 (m, 2H), 7.61 (t, 1H), 7.75 (d, 1H), 8.03 (d, 1H), 8.12 (d, 1H), **C NMR
(75 MHz, CDCls-d) & 54.85, 114.89, 120.13, 123.78, 125.12, 129.67, 130.78,
133.45, 135.93, 138.64, 138.56, 148.77.

Madda 9. 4-azido-5-(2-nitrofenil)-2-fenill-2H-1,2,3-

Ns —N triazol. (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-
~ N fenildiazenin NaNslo  reaksiyast  naticasinds

N alinmisdir. Sar1 maddo. 'H NMR (300 MHz, CDCl;-

NO, d) 7.53-7.67 (m, 4H), 7.72 (d, 2H), 7.86 (t, 1H), 7.92

(d, 1H), 5 7.89 (d, 1H), *C NMR (75 MHz, CDCls-d)

5, 118.29 , 124.89 , 125.12, 128.15, 129.75, 129.76 , 130.35 , 135.90 ,
137.97, 139.85, 133.24

Madds  10.  4-azido-2-(4-bromfenil)-5-(2-

LN nitronitrofenil)-2H-1,2,3-triazol.  (E)-1-[2,2-
- ‘NO dixlor-1-(2-nitrofenil)vinil]-2-(4-bromfenil)
SN Br diazenin  NaNslo  reaksiyast  noticosindo

alimmusdir. Sar1 maddo. 'H NMR (300 MHz,

NO, CDCls-d) & 7.44— 7.50 (m, 2H), 6.98 — 7.08 (m,

2H), 7.57 (d, J = 7.4 Hz, 1H), 7.69 (t, J = 7.5 Hz, 2H), 7.89 (d, J = 7.5, 1H). *C

NMR (75 MHz, CDCls-d) 6 118.97, 121.05, 123.51, 125.00, 129.70, 130.35,
132.24, 133.24, 148.80, 139.04, 137.97, 135.90.

N, Madds 11. 4-azido-2-(4-xlorfenill)-5-(2-
=N nitrofenill)-2H-1,2,3-triazol. (E)-1-[2,2-dixlor-1-
\N'N\Q\CI (2-nitrofenil)vinil]-2-(4-xlorfenil) diazenin NaNs.lo

reaksiyasi noticesindo alnmusdir. Ag madde. 'H

NO, NMR (300 MHz, CDCls-d) & 7.37 — 7.49 (m, 4H),

7.58 (d, 1H), 7.68 (t, 2H), 7.89 (d, 1H). *C NMR

(75 MHz, CDCl3-d) 6 121.93, 122.71, 124.90, 128.70, 130.31, 130.85, 133.67,
133.78, 135.88, 136.87, 139.08, 147.98

Madds 12. 4-azido-2-(4-fliiorfenill)-5-(2-

N3 _N nitrofenill)-2H-1,2,3-triazol. (E)-1-[2,2-dixlor-1-
_ N F (2-nitrofenil)vinil]-2-(4-fliiorfenil)diazenin NaNs.
N lo reaksiyasi noticosindo alinmigdir. Sart maddo

'H NMR (300 MHz, CDCl5-d) & 7.39— 7.48 (m,
2H), 6.93- 7.02 (m, 2H), 7.67 (t, 2H), 7.76 (d,
1H). **C NMR (75 MHz, CDCls-d) & 116.92, 116.98 , 121.03, 121.79, 123.61,
125.01, 128.20, 130.05, 132.14, 135.50, 137.43, 137.87, 149.02, 158.92, 162.04

NO,
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LIiPOGEN MAYA GOBOLOKLORINDO SINTEZ OLUNAN
LiPiDLORIN EKSTBAKSiYASI, FRAKSIYALARA AYRILMASI,
YAG TURSULARININ ANALIZi

Agar sézlar: mikroorganizmlor, maya goboloklori, ekstraksiya, lipid, yag
tursusu, bakteriya

Mikroorqanizmlordo iki nov lipid sintezino rast golinir-hiiceyro membrani
qurulusunda olan fosfolipidler va glikolipidlor. Lipid amoala golmasi triasilgliserollarin
mikroorqanizmlor terofinden sintezi zamani bag verir. Sfinqolipidlor do digor ndv
lipidlor kimi mikroorqanizmlor torofindon istehsal edilo bilir. Mikroorqanizmlorin
istehsal etdiklori yaglar bitki vo heyvan mongali yaglara alternativdir.

A.A.T'o3anoea

IKCTPAKIMA JIUIINAOB, CUHTE3UPYEMBIX JIMIIOI'EHHBIMH
JAPOKKAMU, DPAKIIMOHUPOBAHUE, AHAJIN3 COAEP)KAHUS
KUPHBIX KUCJIOT

Knrouesvie cnosa: muxpoopeanusmol, OpodicoCcU, IKCMPAKyusi, IURUObL
JHcUpHvle

VYXyImenne SKCTPaKIWU JIUIUAOB M3 KIETOK M pa3pylIeHHE BOIOPOIHOI
CBSI3U MEXK/Y JIUITUIHBIMU KOMILUIEKCAMH MOXXET OBITh JJOCTHTHYTO C MCIIOJIb30BAHHEM
CMEIIIaHHBIX  pacTBopuTeiicii. TOKCMYHOCT W 0€30IaCHOCTh  BBIOPAHHBIX
pacTBopuTesell MMEIOT OOJBIIOE 3HAYCHHE, MMOCKOJBKY MONYYCHHBIH JIHIUI MOXKET
ObITh HCIIONB30BaH B THINEBOH W (hapMaleBTUUECKOW MNPOMBIIUICHHOCTH. M3-3a
TOJICTBIX KJIETOYHBIX CTEHOK I'pHOOB HE0OXoIuMO pa3paborars Goiee 3¢ (eKTHBHbIC
MCTOJbl JKCTPAaKIOWKU JIAIIUAOB. PaCTBOpI/ITeHI/I, HCIOJIb3YEMbBIC TIIPpU OSKCTPAKIUHN
JMOHIOB, MOTYT BJIMATH Ha COJCPIKAHUE >KUPHBIX KUCIOT B SKCTParHMPOBAaHHBIX
JMOHIAX T[PU OKCTPAKIMU B ONPEACICHHBIX MPOMOPIUSIX M3 Pa3IMYHBIX KJIACCOB
(pochonumuapl, TPHAMITIWIEPUHBI, JUANITIUIEPUHBI, CBOOOIHBIC JKHUPHBIE
KHCIIOTBI, CJIOKHBIE 3(UPBI CTEPOJIa), XPAHSIIIUXCS B KIETKaX, B 3aBUCUMOCTH OT MX
MOJISIPHOCTH.
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LIPOGEN MAYA GOBOLOKLORINDO SINTEZ OLUNAN LIPIDLORIN EKSTRAKSIYASI...

A.A.Gozalova

EXTRACTION OF LIPIDS SYNTHESIZED IN LIPOGENIC YEASTS,
FRACTIONATION, ANALYSIS OF FATTY ACID CONTENT

Keywords: microorganisms, yeasts, extraction, lipids, fatty acids, bacteria

Degradation in lipid extraction from cells and degradation of the hydrogen
bond between lipid complexes can be achieved using mixed solvents. The toxicity and
safety of the selected solvents are of great importance as the obtained lipid can be used
in the food and pharmaceutical industries. Due to the thick cell walls of fungi, better
methods for lipid extraction should be developed. Solvents used in lipid extraction can
affect the fatty acid content of the extracted lipids when extracted in certain
proportions from different classes (phospholipids, triacylglycerols, diacylglycerols,
free fatty acids, sterol esters) stored in cells depending on their polarity.

Biitiin név mikroorqanizmlarin hiiceyrs quruluslarinin torkibinde doymus vo
doymamis yag tursular1 vo (qliseridlor var. Ancaq ticarst moagsadi ilo
Mikroorganizmlordon alinan yaglar daha baha olan, oanonavi monbolordon alinan
yaglarla raqabot eds bilocak xiisusiyyatlora malikdirlor.

Fermentasiya nazaratinds yeni inkisaflar vo mikroorganizmlordon yag sintezi
mexanizminin daha yaxst voziyyoto golmasi mikroorqanizmlarin ticarat mogsadi
ilo yag istehsalinda istifadolorini 6n plana ¢ixarmigdi. Mikroorganizmlordon yag
hasilatinin yaxsilagdirilmast iigiin bir sira sabablor var:

- Mikroorganizmlordon qiymatli ¢ox doymamis yag tursularinin alinmasi
miimkiindiir

- Mikroorganizmlar siiratle boylimok gabiliyystine malikdirlor

- Lipid sintezinds istifado olunan mikroorqanizmlor sonaye mohsullarinda vo
tullantilarda ucuz qiymots basa golir

- Yag istehsalt movsiimi deyil

- Boylimo sortlorino nozorot edilorok vo vo ya edilon doyisikliklorlo yag
tursusu birlasmoasinds vo miqdarinda istonilon diizalislor edilo bilmokdadir

- Mikroorqanizmlorin genetik modifikasiyas: ilo oldo edilon biokiitlonin
mohsuldarlig: artirila bilar vo torkibi doyigdirils bilor

“Mikroorqanizmlords lipid oldo edon orqanizmlorin bdylima siiroti, yagin
ekstrasiya asanligy, yliksok konsentrasiyali mohsul olde edilmasi, alds edilon yagin
toksik xiisusiyyatli olmamasi vo bitki vo ya heyvan monsoli yag olaraq qobul
edilmosi kimi xiisusiyyatlori nom dastyir” [2].

Bakteriyalardan da polihidroksi alkanoik tursusu vo diger polihidroksi
tursular kimi sonaye baximmindan ohomiyystli xiisusi lipidlor istehsal edilir.
Bakteriyalarin quru ¢okisinin toxminon 10%-ni fosfolipidlorin amalo gatirdiyi va
fosfolipid torkibinin trigliserid torkibindon daha ¢ox oldugu bildirilir.

175



A.0.Gozalova

Cadval 1
Bazi bakteriya névlori torafindan istehsal olunan lipidlarin iimumi migdart

Bakteriya Umumi lipid

(% quru ¢oki)
Bacillus megaterium 21
Bacillus subtilis 6,1
Escherichia coli 4-6

Lactobacillus acidophilus 7

Lactobacillus casei 0,6

Siirotlo boylimok qabiliyyotino sahib olan bakteriyalarin zoif hiiceyro
mohsuldarlig1 vo lipid torkiblari, onlarmn lipid menbayi kimi istifadslorine mane
olur. Amma "Mycobacteria-nocardia-corynebacteria" qrupu tizvlarinin hiiceyra
agirhiglarin 20 %-i nisbotindo yag ehtiva etdiyi bildirilir. Bu qrup
bakteriyalarinin lipid miqdar1 imumiyyatlo yiiksok olsa da, sldo edilon lipid
osason toksin vo allergen molekullarini ehtiva edir. Bundan olave, mdvcud
ekstraksiya metodlarinin  bakteriyalara uygunlagdirila  bilmomoasi  bu
mikroorqanizmlarin daha ¢ox dyranilo bilmamasina sabab olmaqdadir.

“Mycobacterium, Streptomyces, Acinetobacter, Nocardia vo Rodococcus
nov bakteriyalarin triasilgliserol istehsali iiglin vacib oldugu vurgulanir.
“Arthrobacter” bakteriyalarin quru biokiitlodon 80 %-o qadar lipid ehtiva etdiyi,
bu lipidin do toxminon 90%-nin triasilgliserol oldugu gostorilir” [S]. Bozi doniz
mongali bakteriyalarin miixtalif cox doymamis yag tursulari icorisindo oldugu
da miioyyon edilmisdir. Bakteriyalarin quru ¢okisinin toxminon 10% -ni
fosfolipidlor toskil edir.

Kif goboloklori imumiyyastlo maya géboaloklori ilo miigayisodo daha yavas
boyliso do, yiiksok hiiceyro mohsuldarligina sahibdir. Bundan olavo, kif
gobaloklarindon alinan yaglarin ¢ox doymamis yag tursulart miqdart maya
goboloklarinking gore daha yiiksokdir. Maya gobaloklori torafinden sintez edilo
bilmoyon bozi yag tursulart kif goboloklori ilo sintez edilo bilir. “Kif
gobaloklorindon GLA, AA, EPA, DHA, DHGLA kimi ¢ox doymamis yag
tursular1 ilo zongin lipid istehsali mimkindir. Penicillium, Aspergilli,
Fusarium, Mucor vo Phycomyces novlori yag istehsali {iglin potensial bir
qaynaq olaraq gostorilmisdir” [1]. Zygomycetes sinfi GLA istehsali igiin vacib
olan “Mucorales, Mortierella, Rhizopus Cunninghamella va Zygorhyncus”
novlori kif gobaloklorindon omals galir.
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Cadval 2-da bazi gobaloklarin torkibinda cox doymamus yag tursular: va
onlarin migdarlart verilib

Gobaloklor Yag tursusu Yag tursusu (%) Umumi lipit
(% quru agirhq)
Mortierella ramanniana 18:3 -6 17,6 50
Mortierella isabellina 18:3 0-6 4,5 53
Mortierella alpina 20:3 0-6 42 50
Pythium ultimum 20:5 ©-3 20 18
Thraustochytrium roseum 22:6 ®-3 48,8 23
Mucor circinelloides 18:3 -6 24,3 23

“Mucorales” goboloklori yetisdirildiyi miihit sortlorindon asili olaraq
mitselium vo maya gobaloyino oxsar formasiyalar gostorir. Bu gdboloklorin
omolo gotirdiyi lipidin 30%-o qodor GLA ehtiva etdiyi vo GLA istehsalinda
istifado edildiyi bildirilir. “Mucor sp. kimi yiiksok GLA torkibine sahib olan
goboloklordon lipidlorin istehsali bitki toxumlarindan GLA oldo edilmasino
alternativ toskil edir” [4]. “Mucorales” tipli goboloklorin temperatur basda
olmagla boylimo sortlorindon asili olaraq yiikksok EPA vo AA mohsuluna sahib
olduglar1 askar edilmisdir. “Mortierella” tipli gobaloklorin do GLA istehsali
ticlin uygun oldugu bildirilir. Ayrica, bu gobsloklordon DHGLA, AA vo EPA
istehsalsalinda istifads edilir. Bu géboloklor triasilqliserol tipli yagda yiiksok
nisbotdo AA torkibli olmasi sababi ilo vacib monbalordir. GLA istehsal1 {icilin
alternativ monba olma xiisusiyyoti dasiyan “Mortierella” tipli goboloklor
filamentli quruluslarina bagli olaraq zoif bdyiimo vo karbon monbalorindon
asag1 biokiitlo mohsuldarlig: kimi miixtalif ¢esidli dezavantajlara sahibdir.

Gobaloklordon sonaye 6lciisiinds GLA istehsalina ilk olaraq 1985-ci ilde
“Mucor circinelloides” istifads edilorak Ingiltorade baslaniimisdir vo mohsulun
karli olmamasi1 sobobindon ancaq 1990-c1 ilo godor davam etdirilmisdir.
“Mortierella” vo “Mucor” tip goboloklorin sonaye miqyasinda inkisaf
etdirilorok ~ yag tursusu istehsal edilmosi yalnizca Yaponiyada davam
etdirilmokdadir.

Goboloklordon alinan lipidlorin yag tursulari torkibi névloro goro forglidir.
“Aspergillus terreus vo Tolyposporium ehrenbergii yag tursusu qarigimi bitki
yaglarina oxsar lipidlor istehsal edir. Bununla birlikds, goboloklor, “rikinoleik
tursusu” kimi qida olaraq istifado olunan yaglarin torkibinde olmasi
arzuolunmaz olan yag tursulari da istehsal edir” [7]. Ayrica, goboloklordon
“steroid”, “karotenoid” vo “fosfolipid” kimi digor lipid ndvleri da istehsal edilir.

“Entomophthora” tipli gobaloklorin qisa zancirli yag tursular1 (C 10: 0, C
12: 0), “Rhizopus” tip gobaloklorin iss uzun zoncirli yag tursulari (C 20: 0, C
22: 0, C 24: 0) istehsal etdiklori bildirilir. “Saprolegniales” va
“Entomophthorales” sinifi  goboloklori DHA istehsal edo bilirlor.
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“Thraustochytrium aureum” ATCC 34304’{in {imumi yag tursusunun taqribon
50%-nin DHA oldugu bildirilir.

Maya goboloklori lipid istehsali baximindan yiiksok boylima vo
fermentasiyalarda asan inkisaf gostordiklori ti¢lin yiiksok dorocodo Oyronilmis
mikroorqanizmlordir. Maya gobaloklorinin inkisafi neaticasinds homogen bir
qarisiq omolo golmokdadir. Yagla zongin maya goéboloklorindon yiiksok
miqdarda lipid istehsali miimkiindiir. Alinan lipidinin toxminon 80-90 %
hissosini triasilgliserollar togkil edir vo bu triasilgliserol fraksiyasi bitki
yaglarina banzorlik meydana ¢ixarir. Bundan slava, maya goboaloyindon alinan
yaglarda toksin vo alergen torkibli maddolor olmadigi da bildirilir.

Lipid istehsalinin potensial monbalori olan bozi maya gobasloklorinin
formalagdirdigi substratlar va lipid torkibi cadval 3-do verilmisdir.

Cadval 3
Forqli substratlarda inkisaf etdirilon bazi maya gobaloklorindan
alda edilon timumi lipid migdarlar
Maya gobaloklori Substrat Umumi lipid (% quru agirliq)
Candida sp. Qliikoza 42
C. guilliermondii n-alkan 30
C. intermedia n-alkan 20
C. tropicalis n-alkan 32
C. curvata D Laktoza 58
Cryptococcus albidus Qlukoza-etanol 65
Cryptococcus terricolus Qlikoza 55-65
Hansenula anomala Qliikoza 17
Hansenula saturnus Qliikoza 28
Lipomyces sp. Qliikoza 67
Lipomyces lipofer Qlikoza 38
Lipomyces starkeyi Laktoza 31
Rhodotorula gracilis Qliikoza 64
Trichosporon pullulans Etanol-gliikoza 65

Reaksiya miihitindo az azot miqdarina bagh olaraq “Rhodotorula
gracilis”in hor qram quru hiiceyra agirhi@ina goéra 65% lipid istehsal etdiyi
miisahido edilmigdir. “Cryptococcus curvatus” gliikkoza, qalaktoza, saxaroza vo
laktoza kimi miixtolif ¢esidli karbon monbalorini yiiksok mohsuldarligla yag
tursularina ¢evira bilon bir maya gdbalayidir. “Cryptococcus curvatus” azotun
mohdud oldugu qida miihitinds yetisdirildiyi taqdirde quru biokiitle agirliginda
60%-a godor lipid istehsal edos bilor. Alinan lipidin 90%-don ¢oxunun palma
yagina bonzor yag tursusu torkibino sahib olan triasilgliserollar omolo gotirdiyi
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goriilmusdiir.

Miioyyon miihit sortlori yerino yetirilirso, maya goboaloklori 6nomli
miqdarda ergosterol kimi steroidlor istehsal edirlor. “Saccharomyces
cerevisiae” quru biokiitlods 7-10% nisbatinda ergosterol aldo etdiyi miisahido
edilmigdir.

Maya gdboloklori oldo edilon yaglarin torkibi asagi orimo temperaturuna
sahib olan vo palma yag fraksiyasi olan "palm oleon"a bonzoyir.

Doymus yag tursusu biosintezinin osas xiisusiyyoti karbohidrat vo ya
amin tursusu monbalarindon alds edilon sitrat-KoA’dir. Buna gore sitoplazmik
sitratdan sitrat-KoA formalasmasi lipid istehsalinin osas pillasini omoalo
gatirmakdadir va reaksiya yalnizca yagla zongin mikroorganizmlords olan ATP
sitrat liaz fermentinin istiraki ilo reallasir.

Sitrat + KoA + ATP acetyl—»KO0A + oksaloasetat + ADP + Pi (1.2)

Yag tursusu sintezi reaksiyasi sitozolda reallasmaqdadir. Reaksiyanin son
mohsulu, digor doymus vo doymamis uzun zoncirli yag tursularinin baslangici
olan palmitik tursusudur.

Asetil-KoA + 7 malonil-KoA + 14 NADPH + 14 H+—
(CH3(CH2)14COO0OH) + 7C0O2 + 8 KoA + 14 NADP+ + 6H20 (1.2)

Bu morhalodon sonra ¢ox doymamis yag tursularinin barpa olunmasinda
iki osas reaksiya rol oynayir; doymus yag tursularina, yag tursusu desaturazlar
ilo ikigat bag olave olunur vo yag tursusu zoncirlori bir C2 bdlmasinin
birlosdirilmosi ilo uzadilir.

Mikroorqanizmlordon alinan lipidlorin miqdar vo torkibi inkisaf etdiklori
miihitin azot torkibi, migdari vo monbayindon tosirlonmokdadir. Homginin
istehsal olunmus doymus yagin doymamis yaga nisbotinin do miihitds olan azot
miqdarindan tesirlondiyi bildirilir. Kif vo maya goboloklorinin xiisusi azot
manbayi, sintez olunan lipidlorin miqdar vo torkibine tesir edir, lakin forqli
mikroorganizmlorin azot monboyi doyisdirilmasino qarst verdiklori forgli
reaksiyalara goro limumilosdirma edilo bilmir. Mikroorqanizmlordon lipid
istehsalinda miixtolif metal ionlarimin tobligedici xiisusiyyatlori oldugu
miioyyan edilmisdir.

Bu molumat xaricindo lipid biosintezinin mikroorqanizmin inkisafi
zamani bas verdiyi, yag yigilmasinin iso karbon monboyi xaricinde bir qida
maddasinin  oskikliyindo ~ artim  gostordiyi  miisahido  edilmisdir.
Mikroorqanizmlorden yag istehsali zamani1 {imumiyyatlo, miihitdo olan azot
miqdar1 mohdudlasdirilmaqdadir. Fosfat, sulfat, domir vo maqgnezium Kkimi
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digor qidalarin da azalmasi mikroorqanizmlorda yag istehsalini tosviq
etmokdadir.

Temperatur mikroorqanizmlorden alinan yagin yag tursusu torkibino vo
lipid doymamisliq doracasino tosir edon amildir. Mikroorqanizmlorin otraf
miihit sortlorine uygunlagsmasini tomin edon membranin lipid tarkibi inqubasiya
temperaturundan tosirlonmokdadir. “Membran lipid yag tursusu doymamisliq
daracasinin reaksiya temperaturundaki azalmaya bagl olaraq artdig: diistiniiliir.
Bu voziyyat sianobakteriyalar (cyanobacteria), yosunlar, maya gobaloklori vo
kif goboloklorindo askar edilmisdir” [5]. Buna niimiino olaraq, termofilik Kif
gOboloklorindon alinan yag tursularinin mezofilik kiflordon olds edilonlorls
miigayisodo daha doymus bir qurulusa sahib olmalarini, psikrofik
mikroorganizmlorin isa mezofilloro goro 20° C-don asagi inQubasiyalari
naticasindo daha yiiksok faizdo doymamis yag tursusu istehsal edo bildiklorini
gostormak olar.

Uygun mikroorganizm ndviinlin toyin edilmasi vo bdylimo sortlorinin
tonzimlonmasi ilo mikroorqanizmlordon lipidlorin alinmasi todqiqatlari
aparilmisdir. Mikroorqanizmlarin inkisafi, yaranan biokiitlodon lipid ¢ixarilmasi
lipidinin borpasinda vacib bir morhalo togkil edir. Ekstraksiya tisulu lipid
mohsuldarlig1 vo yag tursusu torkibine tosir gostora bilor. Mikroorganizmlordon
lipid ¢ixarilmast vo tomizlonmasi zamani miixtalif problemlor ortaya ¢ixa bilir.
Lipid ¢ixarilmada meydana galon asas problemin lipoliz oldugu ifads edilir.

Mikroorqanizmlordon lipidin  oldo edilmosi, bitki vo heyvan
monbolorindon yag ¢ixarmaq lclin istifado olunan ekstraksiya metodlart ilo
hoyata kegirilir. Lakin mikroorqanizmlarin hiiceyra quruluglar bitki vo heyvan
mongoli toxumalardan forqli oldugundan bu metodlarin totbiqi zamani miixtolif
problemlor yaramir. Umumiyyatlo, lipid ekstraksiyasi iigiin istifado olunan
hoalledici qarisimlari, lipid vo proteinlor arasindaki hidrogen baglar1 vo ion
gliclori qoparacaq spirtlori ehtiva edir.

Notica

Hiiceyralordon lipid ekstrasiyasinda deqradasiya vo lipid komplekslori
arasindaki hidrogen olaqgesinin deqradasiyast qarisiqda holledicilorden istifads
etmoklo oldo edila bilor. ©lds edilon lipid qida vo aczagiliq sonayesinds istifado
oluna bilacayi liclin se¢ilmis holledicilorin toksikliyi vo tohliikesizliyi bdyiik
ohomiyyato malikdir. Gobaloklorin hiiceyrs divarlarinin galin olmasi sayasindo
lipid ekstraksiyasi tliglin daha yaxsi isullar inkisaf etdirilmoalidir. Lipid
ekstraksiyasinda istifado olunan halledicilor, polyarligindan asili olaraq
hiiceyralordo saxlanilan miixtalif siniflorin (fosfolipidler, triasilqliserollar,
diatsilgliserollor, sorbost yag tursulari, sterol esterlori) miioyyon nisbotdo
ekstrikasiya edilorkon ekstraksiya olunan lipidin yag tursusunun torkibino tosir
eda bilmakdadir.
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