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DOYISON SORHODLI OBLASTDA PARABOLIK TONLIYIN
NAMOLUM OMSALININ TAPILMASI HAQQINDA TORS MOSOLO

Acar sozlor: parabolik tonlik, dayison sarhadli oblast, tors masala, yeganalik,
dayanaqliq

Maqals parabolik tonlikde zaman doyisenindon asili olan namslum omsalin
tapilmas1 haqqinda tors mosolonin korrektliyinin aragdirilmasina hosr olunmusdur.
Sarhadi zaman doyisonindan asili olan oblastda Neyman sorhad sortli qarisiq masaloya
baxilir, namslum funksiyanin tapilmasi ii¢iin toklif olunan slavs sort inteqral soklindo
verilir. Baxilan tors masolonin hollinin yeganaliyi vo dayaniqlig1 haqqinda teorem isbat
olunmusdur.

AJIILTIabubosa

OBPATHAS 3AJIAYA OB OIPEJEJEHUA HEM3BECTHOI'O
KOD®OUIUEHTA MAPABOJIUMYECKOI'O YPABHEHUS
B OBJIACTH C NOJABUXHOM 'PAHUIIEN

Knroueevie cnoea: napabonuueckoe ypasneHue, 001aCHb ¢ NOOBUICHOU
epanuyetl, 0opamuas 3a0a4d, eOUHCMEEHHOCMb, YCIMOUYUBOCHb

B pabote paccmarpuBaercs oOpaTHas 3a7ada 00 OMPEISICHUH HEW3BECTHOTO
ko3¢ duIMerTa napaboINYecKoro ypaBHEHUS B OOJACTH C TOIBMXKHOM TpaHMIICH,
JIOTIOJTHUTENILHOE YCIOBUE TSI HAXOXKICHUS HEH3BECTHOrO KOA(PQHUIMEHTA, KOTOPbIH
3aBUCUT OT BpPEMEHHOM TEPEMEHHOM, 3aJlaHo€ B HHTErpajibHOM Buie. JlokazaHa
TeopeMa O JIMHCTBEHHOCTHU U «YCJIOBHOM» YCTOMYUBOCTU PEUICHHUS.

A.Sh.Gabibova

THE INVERSE PROBLEM FOR FINDING THE UNKNOWN COEFFICIENT
OF PARABOLIC EQUATION IN DOMAIN WITH MOVING BOUNDARY

Keywords: Parabolic equation, domain with moving boundaries, inverse
problem, uniqueness, stability



A.S.Habibova

The paper considers to investigate corrects of the inverse problem for finding
the unknown coefficient, which depends on the time variable. It is considered the
Neumann mixed boundary value problem on domain which the boundary depends on
the time variable, an additional condition for finding the unknown function is given in
the integral form. A theorem on uniqueness and stability of the solution of the given
inverse problem is proved.

Asagidaki isarolori gobul edok: (x,f1)— D= (O, 7(1))>< (0, T ] oblastinin
ixtiyari noqtasidir, x= }/(Z)— verilmis hamar funksiyadir,
0<a=y(0)<y(t)<y(T)=b<+o0, T =const>0,
ch (-),C”“’(”“)/ (), 1=0,1,2, 0<a <1 fozalari vo bu fozalarda normalar [3,
soh.12-30]-do oldugu kimi basa diisiiliir

0 < 0" p(x,1)
ool = Esun® 2=

2

/ ak

0 q(t)

=) su .

||T ]CZ()[OJ]%‘ atk
Namolum {c(t),u(x, t)} funksiyalar ciitiiniin tapilmas: haqqinda

asagidaki mosoloya baxilir:

u,—u_+ctu=f(xt) (x,t)eD, (1)
u(x,0)=p(x), xel0,a 2)

ux(())t) = l/lo(t)9 ux(y(t)ﬂt) = ‘//l(t)7 te [OsT]a (3)
fu(x, tdx=h(), t<[0,T] (4)

Burada f(x,1),p(x,0),y,(t),y,(t),h(t),y(t)— verilmis vo miioyyon hamarliq

sortlorine malik funksiyalardir.

Bir ¢ox siiziilmo, diffuziya proseslorin modellogdirilmasi doyison
sorhadli oblastlarda baxilan masalolors gotirilir [2; 4; 6]. Parabolik tip tonliklor
ticlin doyison sorhadli oblastlarda tors masalalor avvallor [1; 5]-do baxilmisdir.

Maosals (1)-(4)-iin ilkin verilanlori tigiin asagidak sortlori gobul edok:

1% f(x,t)e (D),

2° p(x)e C** [0,a}

3%y, ()., (1) € C[0,T] 0,(0) =, (0); @,(a) =, (a)
4% h(tye C*[0,T} |h(t) > const >0, 1 €[0,T]

5% vty eclo,T] y,(t)> 0, t[0,T] 0<a=p(0)<y(t)<(T)=b<+w.

10



DOYISON SORHODLI OBLASTDA PARABOLIK TONLIYIN NAMOLUM OMSALININ ...

Torif 1. {c(t),u(x, t)} funksiyalar ciitiino o zaman (1)-(4) mosoalosinin
halli deyacayik ki, asagidaki sortlor 6donilsin:
1) c(t)eC“[O,T];
2) u(x, t) c C2+a,1+a/2( D)ﬂ Cl+a,(1+a)/2(5);
3)  (1)-(4) miinasibotlori adi qaydada 6donilir.

Torif 2. Ogor ixtiyari £>0 ododino qarst elo 6>0 varsa ki,
Hf—f” <5, |e-9|<s. |w,-w|<3. |v.-w|<s.|n —I?H <& oldugda

||u—ﬁ || <e&, c—E" <¢& olsun, onda deyocoyik ki, (1)-(4) mosalosinin halli

dayaniqhdir.

(1)-(4) mosolosi Adamar monada korrekt olmayan (qeyri-korrekt)
masololor sinfino daxildir. Nimunolor gdstormok olar ki, ogor qoyulmus
mosalonin holli vardirsa belo, hollin yeganoliyi vo ya ilkin verilonlordon
kosilmoz asililigt pozula bilor. Mosolon, asanligla yoxlamaq olar ki,

{c(t) =2n—lLu(x,f)=e" cosx} funksiyalar ciiti u, —u_ +c(t)u =ne ™ cosx,

(x,2) € (0, 7(1))x(0,T], y(t)=%+t, u(x,0) = cos x, xe[O,%} u,(0,£) =0,

3
u, (y(t),t) =—ne™ sin(%+ t),t € [O,T], Iu(x,t)dx =e™" sin%, te [0, T] tors
0

masalasinin hallidir. #» parametrinin n=s+1 va n = s qiymatlorindo mosalonin
ilkin verilonlori li¢iin yaza bilorik:

—st _
S =f1Se7, |00 =0 =0, [Woe — W,

“//ml Wi ey —h|<2e™.

=0,

<2, |h,

Aydindir ki, § parametrinin kifayot qodor bdylik giymatlorindo ilkin
verilonlor {iglin geyd olunan forqlori avvolcadon verilmis ixtiyari o6 >0

odadindan kigik etmok olar. Lakin bu halda <2e™,

yani masalonin halli dayaniqli deyildir.

Dayanaqsiz mosalalorin, o climlodon baxilan (1)-(4) masalesinin hall
olunma zarurati dyronilon mosalonin halli anlayisinin doqiqlosdirilmasini tolob
edir.

us+1 _us cs+l _cs =2 olur,

Korrektlik ¢oxlugu adlandirilan
K ={cu)etyeclo,1],

u(x,1) € Crrelral? (5),

(1)-(4) mosalosi 6zilino ekvivalent masaloyo gotirilorok arasdirilir.

c(t)| <m,te [O,T],

ux| <m,, (x, t) € 5}— ni qurag.

u

b

11
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Lemma 1. Forz edok ki, I(p(x)dxz h(0). Ogoar (1)-(4) masalosinin torif 1
0

monada klassik halli varsa, onda bu hall (1), (2), (3) va
o(f) = {u (a,t)—w, ()= h (1) +f 7(x, t)dx}/h(t), telo,7], (5)

masolasinin do halli olar va tarsing, (1), (2), (3), (5) masalasinin torif 1 monada
halli hom ds (1)-(4) mosalosinin hallidir.

Isbat1. Fors edok ki, {c(t),u(x,l)} citlori (1)-(4) mosalosinin torif 1
monada hallidir. (1) toenliyinin her iki torafini (O,a) intervalinda x doyisonina

nazaran inteqrallasaq, 1° —4° sortlori daxilinde almis olariq:
(0=, (@), 0.0)+ o) = £ (), < [0.7])
0

Buradan isa (5) diisturu alinir. Beloaliklo, {c(t),u(x, t)} ciitlori (1), (2), (3)
va (5) miinasibatlorini 6dayir.
Indi forz edok ki, {c(t),u(x, t)} ciitlori (1), (2), (3), (5) masalasinin tarif 1

monada hollidir. Gostorok ki, (4) miinasibati 6donilir. (1) tonliyindon yaza
bilarik:

_Iu, (x, t)dx —I“,u (x, t)dx + Ic(t)u(x, t)dx = If(x, t)dx.

Axirinet  borabarlikda, 9(z)=T u(x,t)dx —h(t) qobul edib, c(r)
0

funksiyasi tigiin (5) diisturunu nozoro alsaq, lemma 1 sorti daxilindo yaza
bilarik:

6 +c()f=0, 6(0)= jgo(x)dx —h(0)=0.
0
Aydindir ki, alinan Kosi mosolosinin yegans holli: 4(¢) = 0-dir. Bagqa
s0zlo, Ju(x,t)dx —h(t) =0, yoni (4) miinasibati 6danilir.
0

Lemma 1 isbat olundu.

Molumdur ki, tors masalolorin hallinin yegansliyi haqqinda teoremin
isbatt vo hollin ilkin verilonlordon kosilmoz asililiginin gostoricisi olan
qiymatlondirmonin alinmasi bu tip masololorin korrektliyinin arasdirilmasinda
mihiim yer tutur.

12
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Forz edok ki, {c1 (®),u,(x, t)} ciitlori (1), (2), (3), (5) miinasibatlorini
i (x, t), 0,(0), W o, ()1, (1), b (1), () verilonlorine nozoran ([, masalesi),
{c2 (®),u,(x, t)} clitlori (1), (2), (3), (5) miinasibatlorini
/s (x, t), @, (%), W, (), 1, (2),h, (1), () verilonlorine nozoron (7, masalosi)

odayirlor.
Teorem 1. Forz edok ki:

1) f;(26,2).0, (0,00, (.01, (). 1 (D, 7(0) Vo £(3,2), 0, (0,000 (0.1, (O, 1, (£), 1(2)

funksiyalar1 uygun olaraq 1° —5° sertlorini 6doyir:
2) I, vo I, mosalolorinin K ¢oxluguna daxil olan {cl(t),ul(x,t)} &)

{c2 (®),u,(x, t)} holli vardir.
Onda elo 7" € (0,7] vardir ki, D, =[0,(¢)]x[0.7"] oblastinda (1), (2),

(3), (5) masalasinin halli yeganadir vo asagidaki dayanaqliq qiymstlondirmasi
dogrudur:

=)+ e =l <
2)

< m; |“f1 £l e~ 0 HVor =¥ el + o =wially +[h ] l (6)
burada m, >0~— I, va I, masalalarinin verilonlorindon vo K ¢oxlugundan asili

sabitdir.
Teorem 1-in isbati. ©vvalca (6) borabarsizliyinin dogrulugunu isbat
edok. Hollin yeganoliyi (6) diisturundan

J1=S 0 O =Py Wo =Woys Wiy =V y0» By =h, sortlori daxilinds alinacaqdir.
Elo ¢(x) e C* [O,b], funksiyasini quraq ki, ¢(x) = ¢(x), x €[0,a].
Qobul edilmis sortlor daxilinda
~ 2y(H)x—x° x’
F(x,t)=0(x)+——"—|w, (1)—w,(0)|+ ) —w, (0
()= 90+ === lro @ =y O]+ 0y, 0)]
funksiya ti¢iin yaza bilorik:
F(x,t)e C****(D), F(x.0)=3(x), F.(0,6)=w,)., F.(y().)=w, ().
Asagidaki isarolori gobul edok:
Z(X,l)= U, (X, t) _uz(xat): ﬂ’(t) =( (t) —C (t)9§1 (x’t) = ﬁ (xat)_.fz(xat):
0,(X) =, (x) =9, (%), 5,(O) =y, () —W , (1), 0,() =y, () —y, (D),
550) = hl (t)_hz(t)a 56(x9t) = E(X,l‘)—F‘z(X,l‘), W()C,t) = Z(X’Z) _56(xat)'
I, mosalosinin miinasibatlorindon 7, mosolosinin uygun miinasibatlorini

cixsaq, {ﬂ(t), w(x, t)} funksiyalar ciitiiniin tapilmas1 haqqinda mosolo alariq:
Wt_wxx :¢(x3t)7 (X,t) ED, (7)

13
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w(x,00=0, xel0,a] w,(0,£)=w, (y(t),1)=0, t€[0,T], (8)
At) =z (a,t)/ h()+H(t), t €[0,T] 9)
burada @(x,7)= &,(x,0)—= UO)u, (x,0)—c,()z(x,1) + S, (x,) = S, (x,1)

H(t)= {f@ (x,t)dx —8,() - 3, (t)} hy (2)

+|:‘//02 (1) +hy, (1) _]ifz (xat)dx]é‘s (t)}/:hl (t)'hz(t)],

@(x,t) funksiyasini (— OO,+OO) intervalina davam etdirok:
#(0,1), —oo<x<0, 0<¢<T,
d(x,0)=1d(x,1), 0<x<y(r), O0<t<T, (10)
o(y(2),t), y(t)<x <+, 0<t<T,
Gostormok olar ki, [6, 19 fosil]

v = [Glx—&,t-7)p(£,7)dédz, (11)
0 -
(burada G(x,t)= ! ex —ﬁ t>0-y —y_ =0 tonliyinin fundamental
s m 4t 4 t XX y

hallidir) potensiali li¢iin asagidaki xassolor dogrudur:
1) y(x,t) funksiyasi

yt _yxx = 5(X,t), (x’t) € (_OO’+OO)X (O’T]
tonliyini 6dayir ;
2) y(x’ t) H yx (X, t) € C{(_ OO’+OO) X [O’ T]}’
~11(0)
3) |y(x,t) < m4“¢HD ‘1, (x,t)€e (— oo,+oo)><[0,T];
o <mfg” 12, (e -osro)x[0.7]
(7), (8) miinasibatlorindon  w(x,?) funksiyasinin tapilmasi haqqinda

4)

masolonin hallini

w(x,t) =o(x,t)+ y(x,t)
soklindo axtaraq. Burada y(x,7)— (11) vasitoesi ilo toyin olunan funksiyadir,
v(x,t) funksiyasi iso asagidaki mosalonin hallidir:

v,-v, =0, (xt)eD,

v(x,0)=0, xe(0,a] (12)

14
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0,(0,1)==,(0.2), 0, (N®.0) =2, (A1)}, 7€[0.7T]
(12) masalosinin hollini asagidaki sokildo gostormak olar [4, 14 fosil]:

u(x, t) = —Zj. G(x,t - z'),o1 (r)d T+ 2Jt' G(x —y(t),t— z')p2 (r)d T, (13)

burada p,(¢), p,(t)funksiyalar1 asagidak: inteqral tonliklor sisteminin hollidir
[6, 14 fosil]:

30.0)=p,)+2] G- et~ D)y (e,
' ‘ (14)
~y.(r(0).t)= p,(1) - 2] G, (¥(t).t—7)p,(r)dv.

Qeyd edok ki, teorem 1-in sortlori daxilinde p,(¢), p,(?) € C([O, T ]) [6,14
fosil] |
w(x,t) funksiyasini giymatlondirok.
Aydindir ki,

[w(x, 1)) <[ox, 1) + [y, )
(15)-ds birinci toplanan ii¢iin yaza bilorik:

|U(x, t)| < 2j G(x,t— 2')|,0l (r)|df + Zj G(x—y(t),t - z')|,o2 (r)dr.

[6, 14 fosil]-do istifado olunan metodikani totbiq etmoklos, fundamental hollin
0zii vo toromolori li¢iin yaza bilorik:

' (15)

|G(x,t —Tﬂa G(x— V(Z),l —TX < consz(t _ T)—l/z’
G, (Aeht—7) < consilt =), (16)

(16) giymatlondirmolarindan istifado edorak yaza bilorik:
peeof<nflp]) +ol” }7°. (17)

p,(t) va p,(¢) funksiyalarmi qiymoytlondirmok {i¢iin (14)-don yaza bilorik:

v, 0.0)+2[G. (=7 @)t =7)-| o, (@)d7,

(1)) <

EXGESION;

G.()

+2[|G, (y(e)t )| o (Ddz, (18)

.0

ticiin qiymatlondirmalari nozars alsaq, yaza bilorik:

@ <m ], -+ moul, T

\E
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(0) (0)
@) < ol -+ migllo -T2
Axirinct  borabrsizliklor  hor bir  £€[0,7] iigin odonilir. Onda bu
barabarsizliklor sol taraflorin maksimal qiymatlorinde do dogru olar, yoni

Il <maf] T wmo T

IOl <l 7% el 7
Borabarsizliklori birlogdircok alariq

ol +oa 0 <m B 1 o |+l |

burada m,,,m,, > 0— ilkin verilonlordon asili sabitlordir.

(U]

T

Forz edok ki, T, e(O,T ] ododi tigiin - m,T"* <1 &donilir. Onda axirinct
borabarsizlikdon alariq:

oy +lesl;” < meld,’ -7 (19)
(19)-u (17)-do nozors alsaq, yazariq:
0) 7172
5 = Iy . 5
oG, <my |\, T (20)

w(x, 1)

~11(0)
< m15H¢HD T, x(t)eD.

ticiin yaza bilorik:

~|© T
<m,|@| -T borabarsizliyini nozars alib,
4 T

|y(x,1)

|w(x, t)

Buradan iso

(0)
D b

~7|I© 1/2
<myglg| T+ o)

+ |56 (x,7)

|2(x,0)| = |w(x, 1)

vaya
2,0 < 6|+ 6,0 [+ 0 72, 1)

burada 6 = "/1”;0) + ||z||g)) .

Indi A(¢) funksiyasini giymotlondirok. (9)-dan alinur:

A@)| <

ngnmmm+{ﬁ@u¢th@gnqaxm}

'|h2 (t)| +|:u2x (a,t) +|‘/’o2 (t)| +|h21(t)| +j.|f2 (x,1) dx]é‘s (t)/hl (2)-h, (t)|

Teorem 1-in sortlorini vo (16) barabarsizliklorini nozors alaraq, Zx(a,t)f iclin

yaza bilorik:
z, (a,t] < |1)X (a,t)‘ +|yx (a,tX + |56x (a,tX] <
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<60+ my | T 4 myy 0T,
Belaliklo, /1(1) liclin yaza bilorik:
L O N R e R Yl el o 22)
(21) vo (22) berabarsizliklori ixtiyari (x,7)e D, =(0,7(¢))x(0,7] iiciin dogru

oldugundan, sol toraflorin maksimal qiymatlorindo do ddonilir:
< maaly) +loily" Jemo0 7

e L A Y MR A A
Axarinct iki borabarsizliklori torof-torafa toplasaq, alariq:
o<mallolly +lo ol femom

Forz edok ki, T~ elo ododdir ki, 0< 7" <T,<T vo m,,T""* <1. Onda

axirinct  borabarsizlikdon  hollin ~ “sorti  dayanighigimi”  ifado  edon
qiymatlondirmoni almis olar1c1"

U Ll < maloly +eul? ol +lol +le] @3
(1), (2), (3), (5) mosolosinin (demoali hom do (1)-(4) mosalosinin)
hallinin yeganaliyi
J1060) = f(x6,0), (X)) = 0, (0,1, () = Wop (0,071, (6) = w1, (0), By (1) = 1y (0).
oldugda (23)-don alinir.
Teorem isbat olundu.
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COBRi TONLIKLOR MOVZUSUNDA STURM SISTEMININ
E-TOLIM UCUN UYGUN OLAN MOSOLOLORI

Agar sozlar: e-taolim, Sturm sistemi, isaro dayismalori sayi, tonliyin kokii,
taqribi hallor

Coabri tonliklarin halli mévzusu cobr kursunun morkazi masalalorindon biridir.
Buna gora do bu mdvzu e-tolim zamani xiisusi digqet toleb edir. Movzunun e-tolim
metodlart ilo todrisi onun tolobolor torofindon miivoffoqiyyotlo gavranmasi bir sira
prinsiplarin gdzlonilmasini tolob edir. Masolonin hsll alqoritminin qurulmast nazori
masalalrin dorinden gavranilmasini telob edir. Buna goére do todris prosesinin biitiin
morhalarinin ndgsansiz yerins yetirilmasi talobolorin ham nazari biliklsrinin vo hom do
praktik is bacariglarinin moéhkomlonmasino sobob olur. Mogalodo miiollifin bu
istigamatdo moqsads ¢atmaq li¢lin yanagsmasi sorh olunmusdur. Daha miirokkab vo
boylik hesablamalar tolob edon masalslorin hallinds Sage onlayn miihitindon istifada
yollarinin talobolors dyradilmosine genis yer verilir. Sturm sisteminin kdmaoyi ilo cobri
tonliklorin haqiqi koklorinin tapilmasina aid misallara baxilir.

H.III. Acnanosa

HoaAXOAAIUE BOITPOCHI, CBA3AHHBIE C TEMAMM
AJITEBPAUYECKUE YPABHEHUSA U TPA@UYECKOE PEHLIEHUE
YPABHEHMU IIPU JIEKTPOHHOM OBYYEHUH

Knwouesvie cnosa: snexmpounoe obOyuenue, cucmema Llmypma, uucio
nepemen 3HaKd, KOPEHb YPAGHEHUS, NPUOTIUNCCHHbLE PeUleHUs]

Tema perieHus anreOpanyecKux ypaBHEHHUH SBISETCS OMHOM M3 IIEHTPAIbHBIX
3amau kKypca anreOpel. [loatomy »3ta Tema TpeOyeT 0cCO0Oro BHUMAHHS IPU
JJIEKTPOHHOM OOY4YCHHH. YCIHEIIHOC YCBOCHHE OTOH TEeMbl MpPU BIICKTPOHHOM
obydyeHnn TpeOyeT COONIOACHUS psiia MPUHITUIIOB. [locTpoeHHE anropuT™Ma pPelIeHUs
3amaun  TpeOyeT TiIyOOKOrO YCBOCHHS TEOpPETHYHECKOro wmarepuana. [lo-atomy,
0e3ynpevHoe BBIMIOJIHEHHE BCEX JTAnmoB OOYYCHHS MPUBOIUT K YIPOUYCHHUIO
TEOPETUYCCKUX 3HAHUM M TNPAKTHYCCKUX HABBIKOB Y4YalMXcs. B craThe H3NOXKCH
MOJIX0J aBTOpa Ui JOCTHKCHHS LICJIM B 3TOM HamparieHuu. [Ipu perenun Oosee
CJIOKHBIX 3ajad, TPeOYIOMMX OOJBIIMX BBIYUCICHUHA ydaluecs OOydYaroTCs IyTSIM
pemieHui 3amad B OHJAWH cpegax Tuma Sage. PaccmarpmBaroTcs 3amadd o
HAXOXKJICHUH TPUOJIMIKEHHBIX PEIICHUH anre0pandecKux ypaBHEHHIA.
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N.Sh.Aslanova

APPROPRIATE QUESTIONS OF E-TEACHING CONCERNING THE
THEMES OF ALGEBRAIC EQUATIONS AND GRAPHIC
SOLUTIONS OF EQUATIONS

Keywords: electronic teaching, Sturm system, number of sign changes, root of
the equation, approximate solutions

A theme of solution of algebraic equations is one of cencentral problems for
the course of Algebra. By this reason this theme aquires the special attention in the
teaching. For successful understanding of the theme by students it required satisfactory
observance of some principles. In the article the approch of the author for reaching of
the goals is arguing. Construction of the algorithm of solution demands deep
knowledge of theoretic results. By this reason faultless execution of all stages of
teaching leads to completeness of the oretic knowledges and practice performance of
students. For the solution of more complicated problems demanding great calculations,
the students are trained for the ways of solution in the enviornments of Sage type. It is
considered the question on approximate solution of algebraic equations.

1. Giris

Informatikanin todrisi metodikasinin riyazi xarakterli mosololorinnin
todrisi zamani genis yayilmig prinsip molum olan todris mexanizminin
qorunmasit vo miiayyon marhalalorlo hoyata kegirilmasindon ibarstdir. Bunlar
icarisindo asas olanlar asagidakilardir:

1- masalonin riyazi modelinin qurulmast;

2- moasalonin hall alqoritminin qurulmast;

3- program tominatinin hazirlanmast;

4- mosalonin kompiiter vasitasi ilo halli;

5- alinmus hallin analizi.

Bu sadalanan moarhalslorin hamisinin yering yetirilmasi gorgin amok vo
vaxt tolob edir. 1-ci masolonin halli problemin riyazi mahiyyetinin diizgiin basa
diistilmosi ilo six baghdir. 2-ci vo 5-ci morholonin miivoffoqiyystlo halli
masalonin hansi sortlor daxilinds vo hans1 maqgsadlorlo yerine yetirilmasindon
cox asilidir. Ogor mosalonin tam halli son magsaddirss, onda alqotitm bir ciir,
naticalor araliq hesablama xarakterindo olarsa basqa sokildo qurulmalidir.
Analiz magsado uygun sokildo aparilmalidir. 3 vo 4-cli morhslonin hoyata
kecirilmasi liclin uygun proqramlasdirma dili elo se¢ilmolidir ki, daha slverisli
hall imkanlar1 yarada bilsin.

2. Cabr moasaldlarinin tadrisinin pedaqoji xiisusiyyatlori

Azorbaycanda ali tohsilin garsisinda duran asas masalolordon biri giiniin
toloblorina cavab veron tolim texnologiyalarina yiyslonmis yiiksok ixtisasl
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pedagoji kadrlarin hazirlanmasindan ibarastdir. Tolim prosesinin miivoffaqiyyatli
toskili li¢lin on vacib sort tolimin yiliksok keyfiyyatini tomin etmokdon ibaratdir.
Miasir dovrdo bu toloblora cavab veran tolim texnologiyast kimi elektron
tolimin (qisaca e-tolim) psixoloji vo pedaqoji xiisusiyyetlorinin Oyronilmasi
zoruridir. Ali tohsil miisssisolorinda e-tolimin totbignin zoruri qanunvericilik
aktlar1 Azorbaycan Respublikasinin Tohsil qanununda tesbit olunmusdur
(maddo 12.1.3, 13.1.3, 13.2, 13.3).

Qanuna miivafiq olaraq, bu vozifonin icrasi {igiin osas tolablor bunlardir:
informasiya resurslarinin alg¢atan olmasi, elmi informasiyanin bitkinliyinin vo
effektivliyinin tomin olunmasi; miiasir informasiya texnologiyalarinin totbiqi;
yerli sobokonin olmast; oxu zalinda istifadoyo verilon odobiyyatin kifayst qodor
sayl, is terminallarinin kifayot qodor olmasi, Interneto giris ilo (virtual)
kompiiter laboratoriyalarindan istifadonin togkili; pedaqoji personalin
komplektlogdirilmasi, elmi kitabxanalarin istinad informasiyas1 elektron
fondlar1 ils tomin olunmasi va s.

Todqgiqatin  hortorofliliyine  vo derinliyine baxmayaraq, e-tolimin
psixoloji vo pedaqoji xiisusiyyatlori ali tohsil miisssisolorinds kifayat qodor
inkisaf etdirilo bilmomisdir. Buna goro do miiasir dovrdo informatikanin ali
maoktobdo tadrisi metodikasinin garsisinda duran osas mogsadlordon biri ali
tohsil miiossisolorindo vo universitetlordo e-tolimin psixoloji vo pedaqoji
xtisusiyyatlorini  vo  miixtolif fonlor {iclin e-tolimin  xiisusiyyatlorini
Oyronmaokdon ibaratdir.

Bu moqalads todris miiossisalorinds e-tolimi ali moktoblords toskil edon
va icra edon yiiksok ixtisasli omokdaglarinin isinin cobrin todrisi sahosindo daha
da optimallagdirilmasinin nozori vo praktik osaslarinin Syronilmosi yollar
todqiq olunur. Todgigatin metodoloji osas1 asagidaki prinsiplora sdykonir:
informasiya texnologiyas1 sistemli, faaliyyot yoniimlii olmali, fordi foaliyystin
dastoklonmasing xidmat etmolidir.

Tadqiqgatin elmi yeniliyi ali tohsil miiassisalarinda e-talimin psixoloji v
pedaqoji xilisusiyyatlorini miioyyon olunmasindan ibarotdir. Miiasir dovrdo e-
tolimin miivoffoqiyyatlo hoyata kecirilmosi iiclin bu tolimin miixtalif alt
sistemlorinin (bu moqalodo cobrin todrisinin) hoyata kegirilmoasini tomin edon
tolim texnologiyalarindan istifads konsepsiyasinin hazirlanmisi vacibdir.

Bu konsepsiyanin boazi osas ideyalari ilo tanis olaq:

e-tolim:

- miiollim (tolimatg1) vo ya kdmokginin rohborliyi altinda virtual sinif
otaginda yerina yetirilon 0yronms prosesidir;

- electron ig sistemidir ki, bunun osas moqsadi miiraciotlors, yerino
yetirilon tapsiriqlara nozarat vo onlarin icrast ii¢lin lazim olan maslohatlorin
verilmasindon ibaratdir;
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- kompiiter wvasitosi ilo CD-ROM-dan, local sookolordon, internet
resuslarindan istifads etmoklos aparilan tolimdir;

- miollimin (tolimat¢inin) istiraki vo rohbarliyi ilo aparilan tolimdir.
Miisllim 6z moslohat vo gostorislorini virtual deyil, virtual sinif vasitasi ilo,
hazirladig1 materiala miivafiq olaraq catdirir. O, tolobolora baladgilik edir va
bunun {i¢iin agilli [6vha kimi vasitalorden istifads edir.

3. Sturm sistemi vo onunla bagh masalalorin tadrisi

E-tolim tsullarinin son zamanlar meydana ¢ixan yeni istiqgamotlori bu
masalonin yuxarida gostorilon modelinds hom zaman vo hom do effektivlik
baximindan miioyyon doyisikliklor etmoys vo mdvzunun todris mexanizmindo
tolobalorin aktivliyinin artirtlmasi, vahid hall sxemlorinden istifade etmoklo vaxt
va amok itkisinin garsisinin alinmasinin tomin olunmasina imkan verir.

Bu masolonin hallinds internet resurslarindan istifads olunmasi 1 vo 2-ci
pillo masalalarinin professional hallinin dyranilmasi va totbiqine, 3 vo 4-cii pillo
masalolorinin hollinds iso daha tokmil resurslardan istifado olunmasina sabab
olur. Belo resurslar icorisindo istifadogilorin tohvasindon yararlanmaga
yonalmis Sage (System for Arithmetic Geometry Experimentation) miihitindon
istifads olunmas1 olverislidir. Bu miihit passiv sokildo masalonin hall
mexanizmini koclirmok deyil 6z yaradiciliginin mohsulundan istifado edorok
masalonin daha rasional hollina nail olmaga imkan verir. Deyilonlorin cobrdo
Sturm sisteminin qurulmasi vo onunla bagli mosalalorin hollindo neco totbiq
olunmasina baxagq.

Coxhadlinin hoqiqi koklorinin ayrilmast onun biitiin haqiqi koklorinin
elo intervallara paylanmas1 demokdir ki, har bir intervalda ¢oxhadlinin ancaq bir
hoqiqi kokii olsun. Bunun {i¢lin nozori vo praktik cohotdon on sado vo
milkommol tisul Sturm {isuludur. ©vvalco biz sifirdan forgli adadlorin sonlu
ardicilliginda isaro doyismolorin say1 anlayisini daxil edok. Asagidaki odoadlor
ardicilligina baxaq:

6,-3,2,-2,1,3,-3,-5,5 (1)
Gortindiiyt kimi, bu ardicilligda isaralor asagidaki kimi diiziilmiisdiir:
+t, =+, (2)

(2) sistemi ilizro soldan saga dogru horokot etdikdo oks isarslorin yanasi
dayanmasi belo miisahids olunur:

(+a _)s (_s +)a(+s _)9 (_s +)s(+a_)a (_a +) .
Bu halda deyirlor ki, (1) adadlor ardicilliginda 6 isaro doyismosi vardir.
Aydindir ki, ardicil ciitlordon (+, +) ciitiinds heg bir isara doyismoasi yoxdur.
Tutaq ki, hoqiqi omsalll, tokrar kékii olmayan f(x) ¢oxhaodlisi

verilmisdir. Hor bir belo ¢oxhadli ilo Sturm sistemi adlandirilan miioyyon
coxhadliler sistemi uygunlasdirilir.
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Tarif 1. Ik haddi verilon f(x) goxhadlisi olan
So(x) = (%), £1(x), f5(x)sees [i(X) 3)

coxhadlilor sistemi asagidaki sortlori 6doyarsa, onda ona f(x) ¢oxhadlisinin
Sturm sistemi deyilir:

1) (3) sisteminin iki qonsu ¢coxhadlisinin ortaq hoqiqi kokii yoxdur;

2) ogor ¢ ododi araliq c¢oxhadlilordon f,(x)-in (1<k<s-1)
kokiidiirsa, onda f, ,(¢) vo f,,,(¢) odaodlori miixtolif isarolidir, yoni

SO f i (©) <0;

3) ogor ¢ hoqiqi adodi f(x) ¢oxhadlisinin kokiidiirsa, onda x doyisoni
¢ noqtesindon artaraq kegdikda f;(x)- f,(x) hasili 6z isarosini monfidon
miisbato doyisir (yoni x<c olduqda f,(x)- fi(x)<0, x>c oldugda iso
fo(2)- £i(x)>0).

4) sonuncu £, (x) ¢oxhadlisinin haqiqi kokii yoxdur.

Sturm sistemi funksiyalarinin har hansi a ndqtesinds qiymotlorinden

diizolon
fola), fila), fr(a)...f(a) 4)

ardicilligina baxaq. Yuxarida baxilan hali timumilesdirorak, biz (4) ododlor
ardicilliginda sifra barabar hadlorin olmasini istisna etmirik. Ogor a adadi  f'(x)
coxhadlisinin kokii deyilss, onda yuxaridaki ardicilligda on azi iki (ilk vo
sonuncu) sifirdan forqli hodd vardir. Sifra borabor hoadlori atdigdan sonra (4)
sistemindan alinan yeni sistemdo isara doyismoalorin saym W (a) ils isars edok.

Teorem 1. (Sturm). Ogor a vo b hoqiqi adadlori (a < b) tokrarlanan

koklori olmayan hoqiqi omsalli f(x) ¢oxhadlisinin koklori deyilss, onda:

1) W(a)=W(b);

2) f(x) ¢oxhadlisinin (a,b) araliginda yerlason haqiqi koklorinin say1
W(a)—W(b) forqins barabordir.

Bu teoremin komayi ilo istonilon (sonlu vo ya sonsuz) araligda verilmis
vo tokrar kokii olmayan ¢oxhadlinin koklorinin sayini tapmaq olar. Bu yolla
Sage proqraminda xiisusi prosedur miioyyoan olunmusdur. Sage sohifasindo

asagidaki kodlar1 daxil edak:
sage: def count_sign changes(p):

sage: 1 =[c for c in p if not c.is_zero()]
sage: changes = [I[1]*1[1 + 1] <0 for i in range(len(l) - 1)]
sage: return changes.count(True)

sage: def sturm(p, a, b):
sage:  assert p.degree() > 2
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sage:  assert not (p(a) ==0)

sage:  assert not (p(b) == 0)

sage: asserta<=b

sage:  remains = [p, p.derivative()]

sage:  foriin range(p.degree() - 1):

sage: remains.append(-(remains[i] % remains[i + 1]))
sage: evals=[[], []]

sage:  for q in remains:

sage: evals[0].append(q(a))
sage: evals[1].append(q(b))
sage:  return count_sign changes(evals[0]) \
sage: - count_sign _changes(evals[1])

Bu kodlar ilo sturm(p, a, b) prosedurunu Sage proqramina tanitmaq
lazimdir. Bu kodlarinin ardinca
sage: R.<x> = PolynomialRing(QQ, 'x')
sage:p=(x-6)*(x-5)*(x-3)*(x-2)*(x-2/3)
sage: sturm(p, 1, 4)
kodlarm1 daxil etsok onda Sage (1, 4) intervalinda olan kdoklorinin sayini
qaytaracaqdir. Notico 2-ya borabordir. Dogrudan da, gostorilon intervalda
verilon ¢oxhadlinin ancaq iki kokii vardir: 2 vo 3.

Misal 1. f(x)=2x"—8x"+8x" —x/8—1 coxhadlisinin biitiin miisbot
koklorinin sayini tapaq.

Molumdur ki, miisbat koklor (0, 10) araliginda yerlosmisdir. Buna goro
Sturm(p, a, b) proseduru daxil edilmis sohifodo asagidaki kodlar1 daxil edok:
sage: R.<x> = PolynomialRing(QQ, 'x")
sage: p = 2*¥x**4-GHx*#3+8*x**2-x/8-1
sage: sturm(p, 0, 10)

Sage koklorin say1 {i¢ilin 3 gqiymatini qaytarir.

Indi iso monfi koklerin saymi vo iki kokiin Sturm iisulu ilo toqribi
giymotini tapaq. Aydindir ki, monfi koklor (-10, 0) intervalinda yerlogsmisdir.
Buna goro do asagidakilart daxil edirik:

Sage: sturm(p, -10, 0)

Sage-in cavabi belo olacaqdir: 1. Demoli monfi kdklor bir donadir. Bu
monfi kokiin vo an kicik miisbot kokiin toqribi qiymotini tapaq. Bunun {i¢iin
koklori aywran kifayot qodor kicik intervallar taparaq, bu interballarin orta
giymotini kokiin toqribi qiymoti kimi gotiirok. Bunun {i¢lin ardicil olaraq
sonuncu kodu yenilori ilo ovoz edok. Alinan noticolori asagidaki kimi geyd
edok.

Sage: sturm(p, -10,-5)
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0 — bu intervalda kok yoxdur.
Sage: sturm(p, -5, 2.5)

0 — bu intervalda da kok yoxdur.
Sage: sturm(p, -2.5, 1.25)

0 — yena do kok yoxdur.

Sage: sturm(p, -1.25, -0.625)

0 — kok yoxdur.

Sage: sturm(p, -0.625, -0.3125)

0 — yeno kok yoxdur.

Sage: sturm(p, -0.3125, -0.15625)

1

Belaliklo, kdk sonuncu intervaldair. ©gar bu intervalin orta ndqtesini
(yoni 0.234385 odadini) kok liciin toqribi gqiymot gotiirsok, miitloq xota 0.08 -i
asmayacaqdir. Daha daqiq yaxinlasma almaq ti¢lin yar: b6lms prosesini davam
etdirmok lazimdir. Indi iso oan kigik miisbot kokiin toqribi qiymatini eyni iisulla
hesablayaq. (1, 10) intervalin1 yar1 bolok.

Sage: sturm(p, 0, 5)

3

Intervali yar1 bolorok davam edok.

Sage: sturm(p, 0, 2.5)

3.

Sage: sturm(p, 0, 1.25)

1.

Sage: sturm(p, 0, 0.625)

1.

Sage: sturm(p, 0, 0.3125)

0.

Demoli kok (0.3125,0.625) araligindadir.

Sage: sturm(p, 0.3125, 0.46875)

0

Kok (0.46875, 0.625) araligindadir.

Sage: sturm(p, 0.55625, 0.625)

0

sturm(p, 0.46875, 0.5125)

1

Minimal kok bu araligdadir. Onun toqribi qiymseti olaraq 0.490625.
Miitloq xota 0.032-ni agmur.

Mosoalo 2. Asagidaki goxhadlinin hoqiqi koklorini ayirin:

f(x)=x"=3x" =3x* +11x" = 3x" - 3x 1.
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Asagidaki kodlar1 daxil edok:

sage: R.<x> = PolynomialRing(QQ, 'x')

sage: p = x**6-3*x"5-3*x"+11*x"3-3*x"2-3*x-1
sage: sturm(p, -12, 12)

Sage 2 cavabini qaytarir.

Daha sonra asagidaki naticalori aliriq:

sage: sturm(p, -6, 6)

2

sage: sturm(p, -3, 3)

2

sage: sturm(p, -2, 2)

1

Demoli bir kok ya (-3, -2) va ya (2, 3) araliglarindan birindadir.
sage: sturm(p, 2, 3)

1

Kokiin biri ayrildi vo o, (2, 3) araligindadir. Digor kokii ayiraq.
sage: sturm(p, -2, 0)

1

sage: sturm(p, -2, -1)

1.

Belaliklos ikinci kok (-2, -1) araligindadir.

4. Funksiyalarin Sage onlayn proqram vasitasi ils
qrafiklorinin qurulmasi

Sage programinin olduqca genis grafik tosvir imkanlar1 vardir. 3d 6lgiido
grafiklorin iso yalniz tosvir deyil, habelo animasiya imkanlar1 da vardir. Buna
goro do 3d tosvirlor ancaq onlayn rejimdo baxila bilir. Kursoru hoarokot
etdirmaklo ixtiyari bucaq altinda tosviro baxmagq, horaket etdirmok, firlatmaq,
miixtolif bucaqlardan tosviro baxmaq olur. Sage proqrami vasitosi ilo bozi
elementar funksiyalarin tosvirlorinin qurulmasina baxagq.

1. sage: plot(sin(2*x), x, -pi, p1)
kodu wvasitosi ilo (-pi, pi) intervalinda sin(2*x) funksiyasmnin qrafiki
qurulacaqdir. Sage programinin naticasi asagidaki kimi olacaqdir.
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1.0 4

0.5 1

_1.0 -
Bir qador miirokkab funksiya daxil edak.
2. sage: plot(3(sin(2*x)), X, -pi, pi)

Sage asagidaki qrafiki verir:

3. Indi iso digor funksiyaya baxaq:
y=e"(4*cos(2*x)- e"(-4*cos(2*x)/

Sage asagidaki qrafiki verir.
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Asagida daha bir ne¢o funksiyanin qgrafiklorini nozordon kegirok.
5.f(x)=arctan(sqrt(5-x"2)) funksiyasinin (-1,1) araliginda grafikini quragq.

T T T T T
-1.0 -0.5 0.0 0.5 10

6.f(x)=arccos(sqrt(1-x"2)) , xe(-1,1)

1.6
1.4
1.2
1.0
0.8 1
0.6 -
0.4 7

0.21

T T T T
-1.0 -0.5 0.5 1.0
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7. f{(x)=x"2+x"(-1), x € (0,5) (Niiton ti¢dislisi).

10
9

8

T T T T T
0.2 0.4 0.6 0.8 1.0

8. f(x)=1-x+sqrt(x"3/(3+x)) funksiyasinin (-2,2) araliginda qrafikini quraq.

v

T T T T T T T T T
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0

Qrafiklorin qurulmasindan geyri-standart tonliklorin qrafik halli ii¢lin
istifado etmok olar. Beloa sistemlordon bozilorinoe baxaq. Tutaq ki,

f(x)=(sqrt(1+x"2))*In(x+sqrt(1+x*2)).

9. Asagidaki tonliyi gqrafik tisulla hall edak: f(x)=3-4.5x.

f(x) vo y=3-4.5x funksiyalarin (-5,5) aralifinda qrafikini quragq.
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T T
0.5 1.0

Tanliyin toqribi halli beladir: x=0.5, y=0.75.

10. f(x)=e™(1/(1+x"2))/(1+x"2) olduqda f(x)=3+x-4x" tonliyinin toqribi
hollorini tapaq. Bunun ii¢lin bu funksiyalarin (-5,5) araliginda qrafiklorini
quraqg. Sage proqraminda bels kodlar daxil edok:

Sage: plot(e™(1/(1+x"2))/(1+x"2))+plot(3+x-4*x**2)
Sage asagidaki grafiklori verir. Gorlindiiyl kimi x=-0.35, y=2.85 vo x=0.83 vo
y=1.76.

0.5 1.0

29



N.S.Aslanova

ODOBIYYAT

1. P. Zummerman and others. Computational Mathematics with SageMath.
https://creativecommons.org/licenses/by-sa/4.0/deed.en.

2. W. Stein. Algebraic Number Theory, A Computational Approch., November
14, 2012.

3. O.HlIlepmunos. S3pik mporpammupoBanusa Ilackans: CopaBouHuk. — M.:
Panmo u cBsa3p, 1989.

Redaksiyaya daxil olub 13.07.2021

30



Pedaqoji Universitetin Xaborlari. Riyaziyyat va tobiot elmlori seriyasi — 2021, C. 69, Ne4, s. 31-40
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V.69, Ned, pp. 31-40

Tabioat elmlori
UOT 538.913; 538.953

A.0.Dagdaomirov, C.I.Hiiseynov, R.F.Rzayev
Azarbaycan Déviat Pedaqoji Universiteti
rravil.ipg@gmail.com

Y,0; BIRLOSMOSINDO SUROTLI NEYTRONLARIN TOSIRI
ALTINDA BAS VERON TERMOFIZIiKi EFFEKTLOR

Acar sozlar: ittrium oksid, termodinamik parametrior, istilik seli, istilik
tutumu, kiitlo kinetikasi

Toqdim olunan igds, kubik foza qurulusuna malik ittrium oksid (temizlik
doracesi 99.995%, toz halinda sixhigi 0.033 q/sm’, sixligi 5.01 g/sm’, hissociyinin
Olglisii 30-50 nm, orimo temperaturu 2425 °C, Sigma-Aldrich, Almaniya) nano
hissaciklarinin 25-800 °C temperatur intervalinda Diferensial Skanedici Kalorimetr
(DSC) ilo termofiziki xassolori todqiq olunmugdur. Tocrilbo molumatlar1 osasinda
temperaturdan asili olaraq ittrium oksid birlogmasi ii¢iin istilik axini, kiitlo kinetikas1 vo
istilik tutumu miieyyen edilmisdir. Miioyyan olunmusdur ki, 25<7< 800°C temperatur
araliginda istilik axin1 3.5 Vt/q maksimum qiymotinadok artir. Bundan slavas,
birlogsmoanin sathinds adsorbsiya olunmus su molekullarinin pargalanma mexanizmi vo
forgli marhalaler izrs yaranan daxili struktur kegidlori miisahids olunmusdur.

A.0. Jawoamupos, /Dic. U.I'yceitnos, P.®.P3aeg

TEIUIO®U3NYECKHUE 3®PEKTHI, BOSHUKAIOIIWE MO JEMCTBUEM
BBICTPbIX HEUTPOHOB B COEJJMHEHHMU Y,0;

Knwowuesvie cnoga: oxcud ummpus, mepmMoOuHaMuiecKue napamempul,
Mena060t NOMOK, Meni10eMKOCHb, MACCOBA KUHEMUKA

B mpencraBneHHol paboTe Temmou3MYecKne CBOMCTBA HAHOUYACTHI] OKCHJIA
UTTpUsl C KyOMYecKOH NpOCTPaHCTBEHHOW CTPYKTypoH (umctoTra 99,995%, MimoTHOCTBH
nopomka 0,033 r/em’, miotHocts 5,01 r/em®, pasmep wactui 30-50 HM, TemmepaTypa
mwianerns 2425 °C, Sigma - Aldrich, I'epmanus) B auanazone temmeparyp 25-800 °C
OBUIM HWCCIENOBaHBl C TOMOUIBIO H((PEPEHINATBHOTO CKaHHPYIOUIETO KaJOpUMETpa
(ACK). Ha ocHoBaHMM 3KCIIEPUMEHTATBHBIX JAHHBIX OMNpPENENeHbl TEIUIOBOM MOTOK,
MaccoBas KUHETHKA U TETVIOEMKOCTh JJIs COSAMHEHUH OKCHIA UTTPUS B 3aBUCUMOCTH OT
TeMIIepaTyphl. Y CTAaHOBJICHO, YTO TETUIOBOM MOTOK B MHTEpBae Temmeparyp 25<T<800°C
YBEIUYUBACTCS 10 MaKCUMAJIBHOTO 3HawdeHus 3,5 B1/r. Kpome Toro, Obut oOHapykeH
MEXaHU3M Pas3sIoKEHHS aICOPOMPOBAHHBIX MOJIEKYJ BOABI HA IOBEPXHOCTH COCANHEHHS U
BHYTPEHHHE CTPYKTYPHBIE IIEPEXO/Ibl, 00pa3yroLecs Ha Pa3HbIX CTAAUIX.
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A.0.Dashdamirov, C.1.Huseynov, R.F.Rzayey

THERMOPHYSICAL EFFECTS OCCURRING UNDER THE ACTION OF
FAST NEUTRONS IN THE Y,0; COMPOUND

Keywords: yttrium oxide, thermodynamic parameters, heat flux, heat capacity,
mass kinetics

In the presented work, thermophysical properties of yttrium oxide
nanoparticles with cubic space structure (purity 99.995%, powder density 0.033 g/cm’,
density 5.01 g/cm’, particle size 30-50 nm, melting point 2425 °C, Sigma — Aldrich,
Germany) in the temperature range of 25-800 °C were studied with a Differential
Scanning Calorimeter (DSC). Based on the experimental data, the heat flux, mass
kinetics and heat capacity for yttrium oxide compounds were determined depending on
the temperature. It was found that the heat flux in the temperature range of
25<T<800°C increases to its maximum value of 3.5 W/g. In addition, the mechanism
of decomposition of adsorbed water molecules on the surface of the compound and the
internal structural transitions formed at different stages were observed.

1. Giris

Son illor miithandis texnologiyasinda nano ittrium oksid birlogmasinin
mixtolif metal keramik vo metal ganisiglarla omolo gotirdiyi kompozit
birlogmolor todqiqat¢ilarin diggqet merkazindadir [1]. Texnologiyanin miixtalif
istigamotlorindo daha c¢ox funksional totbiglor {iclin ittrium oksid forqli
konsentrasiyalarda istifado olunmaqdadir [2-3]. Y03 niimunosinin elektron
qurulusunu hesablamaq ii¢iin OLCAO metodundan istifado olunmusdur [4].
Orbitallar {izro minimal “bazis dosti” do daxil olmagla “tam bazis dosti” (niivo
orbitallar1 7Y 5%, Y 57, Y 49, O 2° vo O 2P) va hoyacanlanmus hallar i¢iin O 3%, O
3, Y 65, Y 6 vo “Y 5% orbitallar1 osas gotiiriilmiisdiir. Yerino yetirilmis
tadqgiqat islerinde “Y 5% orbitaliin da daxil oldugu minimal bazis dostine
yaxin hallar arasdirilmisdir [5]. Ittrium oksid birlosmoasinde “O 2° orbitalinda
on kic¢ik enerjiyo malik olan ixtiyari bir hali todqiq edorok elektron strukturun
Oyranilmasi iiclin yeni nazori todqiqat metodu yaradila bilor. Mahz buna gors
istifado etdiyimiz yaxinlasmada niivo orbitali kimi “Y 4 gétiiriilmiis vo sabit
saxlanilmigdir. Biksbit kristal qurulusa malik ittrium oksid nazik tobagosindo
ittrium ionlar1 iki tip struktur simmetriyada yerlosirlor [6].

Tatbiq sahasindon asili olaraq ittrium oksid nazik toboagelarinin sathinds bas
veran miixtolif aginmalarin dyronilmasi {iglin miixtolif metodlar toklif olunmusdur
[7]. Nanotexnologiyada ion implantasiyanin prioritet mosalslorindan biri kigik vo
yiiksok enerjili ion siialanmasinin tosiri altinda nanodl¢iilii nazik tobagolorin
sothindo tozlanma prosesinin Syronilmosidir [8]. fon siialanmasi zamam nazik
tobogoyo malik kristallarin sothino yaxin yerloson atomlar tobogosindo miioyyon
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darinlikde atomlarin ayrilmasi kimi miihiim fiziki proses miisahido olunmaqdadir.
Materialin biitiin fiziki xassolorinin vo parametrlorinin daxil oldugu proseslor
zoncirvari mexanizmo tabedir. Tozlanma prosesi kristallarin sothindo bas veran
amorflasma vo oksidlosmo prosesinin tomolini togkil edir vo eyni zamanda
ionlagdirict miihitde sothin korroziya siiratini artirir. Korroziya siiratinin neytron,
gamma vo ionlarla slialanmanin tosiri altinda toyin edilmosi {igiin Sigmund
torofindon  toklif edilmis Tomas Fermi ekranlasma funksiyasindan istifado
olunmaqdadir [9]. Homg¢inin slialanma zamani ionlarm enerji vo intensivliyindon
ash olaraq hadof kimi secilmis ittrium nazik tobogesinin sath enerjisinin toyin
olunmasi ilo ekranlagsma funksiyasina kecid miimkiindiir. Soth enerjisi material
toskil edon atomlar arasindaki kimyavi rabitonin tobiotindon vo niimunonin kristal
qurulusundan asilidir. Eyni zamanda, soth enerjisi vakuum goraitindo ion
stialanmas1 zamani materialin sothindon atomlarin buraxilmasi prosesinden va
stialanma temperaturundan ashdir. Sigmund-Tomson torofindon neytron
stialanmas1 zamani sathdon ayrilan atomlarin toyin olunmast {iglin toklif olunmus
modeldo ¢oxlu c¢atismazliglar miioyyon olunmusdur. Homin modelds
elektronegativ va elektropozitiv elementlor hagqinda malumat verilmisdir [7-9].

Tadgigat isindo 1 MeV enerjiyo malik siirotli neytronlarla giialanmis nano
ittrium oksid birlogsmaosinin istilik sel funksiyasi, kiitlo kinetikasi, istilik tutumunun
giymati vo hidroksid qrupunun pargalanma mexanizmi todqiq edilmisdir.

2. Tacriibi hissd

Tadqiqgat isindo nano itrium oksid hissaciklorinin (tomizlik dorocesi
99.995%, toz halinda sixlig1 0.033 q/sm’, haqiqi sixlig1 5.01 g/sm’, xiisusi soth
sahosi 30-50 m*/q, hissociyinin 6l¢iisii 30-50 nm, orimo temperaturu 2425°C,
Sigma—Aldrich, Almaniya) termofiziki xassolori 25-800 °C temperatur
araliginda DSC metodu ilo Oyronilmigdir. Niimunalorin slialandirilmasi
Birlogmis Niivo Todgiqatlar1 Institutunun Neytron Fizikas1 Laboratoriyasinin
IBR-2M reaktorunda (Dubna, Rusiya) impuls rejimindo 1 MeV enerjili, sel
sixligr @ = 10'2-10"° n/sm?'san olan siirstli neytronlarla otaq temperaturunda
apartlmisdir [10-16]. DSC 6l¢gmolori METTLER TOLEDO torofindon istehsal
olunan DSC3 STARe cihazinda temperatur tonzimlonmasi ticiin MULTISTAR
sensorlar istifado olunmagqla hoyata kegirilmigdir [17-22]. Standart adiabatik
kalorimetr 25 °C-don 800 °C-5 godor olan temperatur intervalinda arqon (Ar)
atmosferindo 20 ml-min”, 5 °/doq qizdirma siiratindo (avvallor indium kalibr
edilmis) igloyir. Kiitlo toyin etmo xotasi 1 %-i1 kegmomisdir [23-25].

3. Naticalor vo miizakiralor
Sokil 1-do Y,0s3 nanohissaciklorinin 25 < 7 < 800 °C temperatur
intervalinda istilik sel funksiyasinin spektri verilmigdir. Spektr istilik axini
funksiyas1 {giin Olgiilon 4000 noticoni Ozilindo ehtiva edir. Temperatur
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intervalindan asli olaraq istilik selinin mexanizmi {i¢ hissoyo ayrilir ki, bu da
ittrium oksid birlogmosi iliclin alinmis odobiyyat noticolori ilo eynilik toskil
etmokdadir [26].
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Temperature,°C
Sokil 1. 25 < T < 800 °C temperatur intervalinda nano ittrium oksid
niimunasinin istilik axini funksiyasinin spektri

Birinci hissodo 25 < 7'< 170 °C temperatur araliginda istilik selinin 3.4-
3.1 Vt/q intervalinda doyigmosi miisahido olunur. Bu endo effekt ilo miisaiyot
olunur. Morkozi temperaturu 100 °C temperatur otrafinda qeydo alinan bu
effekt nano ittrium niimunasi torafindon zoif kimyavi qarsiligh tosirde olan,
atmosferdon adsorbsiya olunmus suyun parcalanmasi ilo xarakterizo olunur. 25
°C temperaturda baslayan effekt genis sokildo 170 °C temperaturda tamamlanir.
Bu effektin bag vermosi zamani gedon kimyovi reaksiyani mexanizmini
yuxaridaki kimi qeyd etmok miimkiindiir.

Y(OH), - nHOH 2225 Y (OH), + nHOH

Absorbsiya olunmus su molekullarinin yaratdigi ndvbeti effekt miioyyon
miqdarda aktiv sotho malik nano ittrium oksid ilo su molekullarinin hidroksid
gruplart arasinda gedon reaksiya noticosindo ittrium hidroksid strukturun
formalagmasidir ki, onlar daha yiiksok temperaturlara dayaniglidir. DSC
spektrinds miisahido olunan bu effekt hidroksid tobaqesinin parcalanmasi ils
baglidir. Ittrium hidroksidin pargalanma temperaturun 250 < T < 370 °C
temperatur intervalina uygun golmasi [26] hesabina alinan tocriibi naticalor
odobiyyat molumatlari ilo iist-iisto diismiis olur. Mexanizm olaraq pargalanmani
sxematik olaraq asagidaki kimi tesvir etmok miimkiindiir.

250-370°C
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Istilik sel funksiyasinin sonuncu effekti kristal qurulusa daxil olunmus
hidroksid qrupunun pargalanmasi ilo baghdir. Struktur hidroksid qruplarinin
ayrilma (parg¢alanma) mexanizmi digor zoif qarsiligli tesirdo olan hidroksid
gruplarindan daha miirokkob mexanizmlo bag verir. Mohz bu sobobdon onlarin
ayrilmasi temperaturun daha yiiksok qiymotino (400 < 7 < 600 °C) dogru
surusur.

400-600 °C
YZ(OH)?)—X(OH)ZX _— Y203 + 2(3 - X)HOH

Ardicil endo effektlorin tokrarlanmasi vo ikinci mexanizmlo bas veron
hidroksid qrupunun daha “sigrayish’” pargalanmasinin bas vermosi ittrium
nanohissociklorinin daha boyiikk miqdarda [OH] qruplarn ilo qarsiligli tosiro
daxil olmasmi gostorir. Kigik temperaturlardan baslayaraq istilik selinin
xarakterik azalmasi strukturu toskil edon molekullar arasinda boyiik dinami-
kanin vo yiiksok entropiyanin oldugunu gostorir. Sokil 2-do £ > 1 MeV enerjili
neytronlarla 4.0x10"? n/sm2, 1.3x10"” n/sm?, 4.0x10" n/sm?, 10" n/sm?
intensivliklordo, otaq temperaturunda siialandirilmis ittrium oksid nano miimu-
nasinin istilik axi funksiyasinin spektri gostorilmisdir.

0 100 200 300 400 500 600 700 800

Temperature,”C

Sakil 1. 25 < T < 800 °C temperatur intervalinda nano ittrium oksid niimunasinin
istilik axini funksiyasinin spektri: 1) E = 1 MeV enerjili neytronlarla 4.0x10” n/cm?,
2) 1.3x10" n/cm?, 3) 4.0x10" n/cm?, 4) 10" n/cm? intensiviiklorda,
otaq temperaturunda siialandrilmg itrium oksid nano miimunasinin
istilik axini funksiyasinin spektri

Stialanma intensivliyindon asili olaraq Y,O3 birlogsmosindo istilik selinin
kecidi daha yiiksok temperaturlara dogru siiriisiir. Bundan olavo biitiin
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stialanmalarda istilik selinin verilmis qiymoti (biitiin oyrilorindo effektlorin
morkozi piki) uygun olaraq Ust-listo diiglir. Lakin siialanma dozasindan asili
olarag kicik anomal effektlor miisahido olunmaqdadir. Homin effektlori
morkozi temperatur otrafinda daha aydin miisahide etmok miimkiindiir. Bu
sokildo effektlor asag1 temperaturlardan baslayaraq neytron selinin tosiri altinda
su va hidroksid qrupunun pargalanmasi ilo xarakterizo olunur [27]. Adsorbsiya
olunmug su molekullarinin qurulusdaki pargalanma mexanizmi asagidaki kimi
tosvir edils bilar:

n-—stualanma

Y,0, 4+ [H—0 - H ——— [Y — H]* + Y00~

n-—sualanma

Y,0;+[H—0—-H]|—— [Y —00H]* + [Y — 0]

n-—stualanma

Y,05 + [H — 0 — Hl ———— [Y — OH]~ + [0H]~

n-—sualanma

Y,0,+[H—0—-H ——[H-Y - 0]

Nozars almaltyiq ki, neytron stialanmasi ilo paralel olaraq gamma siialanma
da su molekullarinin parcalanmasinda miihiim rol oynayir. Stialanma zamani
neytron vo gqamma siialarinin doza nisboti i prinsipi termoliimenessensiyaya
asaslanan dozimetrlor vasitasi ilo otaq temperaturunda 800 sm” sahado 6l¢iilmiisdiir
[28]. Homg¢inin, (n, y) reaksiyasinda {imumi udulan dozanin payr 500 Gy/saata
borabar olaraq 85 % toskil etmisdir [29]. Qamma vo neytron siialanmasinin
yaratdig1 mexanizma osaslanaraq birlikdo agagidaki tosirlori miisahide eds bilorik.
Intensivlikdon asli olaraq [OH] qruplarin asag dozalarda kigik siirotli
parcalanmaya moruz qaldigi miisahido olunur. ©dobiyyat naticolorinin miiqayisali
tohlillori gostorir ki, [Y-OH] kimyovi rabitolor otrafinda mévcud su molekullariin
birinci marhoalads parcalanmasi bag verir va bu tohlillor tadqiqat isinde aparilan
DSC analiz naticolori ilo uygunluq toskil edir [30]. Nano niimunslorin sothindo
neytron vo gqamma siialanmanimn tosiri altinda su molekullarinin pargalanmasi
tocrilbo noticoloro uygun golir. Ayrica, forgli neytron stialanma dozalarinda
stialanmamis vo siialanmig niimunolorin termofiziki parametrlori bu uygunluqu
tosdiq edir. Sitalanmis niimunslorin DSC piklorinin intensivliyi siialanmamig
niimunays nisbaton 6.56 % azliq toskil edir. Bununla birlikdo, asililiq grafiklorin-
don aydin olur ki, 1 MeV enerji intervalinda siialanmis niimunolordo amorflagma
kinetikas1 bas vermir. Lakin, yiiksok temperaturlarda aktiv soth sahasine malik
nanobirlosmolords kicik kristallik hocmdo fazalar arasi kecidlor miimkiindiir. Istilik
selinin xarakterik spektri nlimunonin asas vacib termofiziki parametri olan istilik
tutumunun tobioati ilo baghdir.

36



Y,0; BIRLOSMOSINDO SUROTLI NEYTRONLARIN TOSIRI ALTINDA BAS VERON...

Sokil 2-do gostorilon funksiya istilik tutumunun temperatur ashiligimnin
doyismo mexanizmi ilo eynilik toskil edir. Istilik tutumunun giymstinin toyini
se¢ilmis termik siiroto vo istilik selinin etalon niimuns vo toadqgiqat niimunasi ti¢iin
alinmig qiymotlorindon ashdir. Hom etalon, hom do miixtalif nanoniimunalor iiglin
alinmus istilik selinin hoqiqi eksperimental giymati vo etalon niimuns kimi istifado
olunmus Al,Os iiclin alinmis giymot nozoro alindigda istilik tutumu {igiin 0.02
C/°C-q, 0.025 C/°C-q va 0.036 C/°C-q qiymaetlori uygun golir (Saokil 2).

Gorilindiiyii kimi istilik selinin gqiymati istilik tutumunun qiymoti ilo diiz
miitonasiblik togkil edir. Istilik tutumunun artmas: bir basa fonon-fonon garsiligh
tosir mexanizmi ilo bagl oldugu iiclin temperaturun tosiri altinda nano ittrium
oksidino moxsus struktur formalasr.

Sokil 3-do E = 1 MeV enerjili neytronlarla 4.0x10" n/sm?, 1.3x10" n/sm?,
4.0x10" n/sm?, 10 n/sm? intensivliklordo siialandinlmus ittrium oksid nano
niimunasinin 25 < 7' < 800 °C temperatur intervalinda kiitlosinin morhoalslor iizro
spektri verilmigdir. 25< 7'< 170 °C temperatur araliginda miisahide olunan endo
effekt zamani1 nano ittrium niimunasinin 3.2 % - 1 torafindon zaif kimyavi qarsiligh
tosirdo olan adsorbsiya olunmus suyun pargalanmasi miisahids olunur. ikinci
moarhaloda sorbast vo struktur hidroksid gruplarinin par¢alanmasi bas verir.

100 +

W

m, %

60 — T T T T — T T T T T
0 200 400 600 800
Temperature,°C

Sakil 3. E = 1 MeV enerjili neytronlarla 1) 4.0x10" n/sm? 2) 1.3x10" n/sm?,
3) 4.0x10" n/sm? 4) 10" n/sm? intensivliklords siialandrilmus ittrium oksid
nano niimunasinin 25 < T < 800 °C temperatur intervalinda kiitla spektri
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Noaticod

Otaq temperaturunda £ = 1 MeV enerjili neytronlarla 4.0x10'* n/sm?,
1.3x10"7 n/sm2, 4.0x10" n/sm? 10" n/sm? intensivliklordo siialandirilmis
itrium oksid nano niimunosinin 25 < 7'< 750 °C temperatur intervalinda DSC
vo TG analizlori yerina yetirilmigdir. Markazi pik 100 °C temperatur otrafinda
qeyd olunan endo effekt nano itrium niimunasi torafindon zoif kimyavi qarsiliqh
tosirdo olan, atmosferdon adsorbsiya olunmus suyun par¢calanmasi, 250 < T <
370 °C temperatur intervalina DSC spektrinds ikinci effekt hidrooksid tobe-
gosinin parcalanmasmi ilo baghdir. Istilik sel funksiyasmin sonuncu effekti
kristal struktura daxil olunmus hidrooksid qrupunun
Y,(OH)s-(OH) gy 2 0y, 0, + 2(3 = x)HOH ~ mexanizmi  iizro
parcalanmasi noticosindo bas verir. Homg¢inin hidroksid qrupunun “sigrayish’”
pargalanmasi ittrium nanohissociklorinin bdyiik miqdarda [OH] qruplart ilo
qarsiligh tosira daxil olmasini eksperimental gdstorir. Ittrium oksid birlosmosi
ictin 250 < 7 < 370 °C temperatur intervalinda istilik tutumu: 0.02 C/°C-q,
0.025 C/°C-q vo 0.036 C/°C-q qiymatlorino uygundur. Olavo olaraq,
stialandirilmig ittrium oksid nanoniimunoasinin 25 < 7 < 750 °C temperatur
intervalinda kiitls itkisinin 35% oldugu miioyyon edilmisdir.
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ORTA 9SR AZORBAYCAN KLASSIKLORI KIMYA ELMI VO
OTRAF MUHITIN KiMYOVi CIRKLONMOSI HAQQINDA

Acar sozlar: Ofzaladdin Xagani Sirvani, Nizami Gancavi, Imadaoddin Nasimi,
Maragali Ovhadi, Mahammad Flizuli

Miiasir elmin asasinda klassik oadobiyyatda movcud olan vo bu giiniimiizo
godor golib ¢ixmis elmi fikirlor dayamir. Istor diinya vo Sorq adebiyyati, istorso do
Azorbaycan odabiyyatinda qadim va orta asr yaradicilari elmin meydana galmasi va
formalagmasinda shamiyyatli is goriiblor. Onlarin irali siirdiikleri fikirlor zaman-zaman
realliga cevrilib. Apardigimiz arasdirmalar gostorir ki, orta osr Azarbaycan klassiklori
yasadiqlar1 dovrlards elmin miixtolif sahslorine dair qiymaotli fikirlor sdylomislor. Bu
moqalade  Azorbaycanin  XII-XVI osrlorde  yasayib-yaratmis gorkomli  dahi
sonotkarlarinin homin dovr iigiin sociyyavi olmayan maraqgli elmi yanasmalarla digqoti
calb etmoalari geyd olunur. Biz burada hamin masalslarin Ofzaladdin Xaqgani Sirvani,
Nizami Goncavi, Imadaoddin Nosimi, Maragali ©vhadi vo Mohommod Fiizulinin bazi
yaradiciliq niimunalori osasinda elmi tohlilini vermaya ¢alismisiq. Tdgigatimizda orta
osr kimya elmi vo otraf miihitin kimyovi ¢irklonmasi, biosferdo maddslor dévrani kimi
masalalora toxunmusuq. Tosssiif ki, elmi tadqiqat¢iligda bu ciir problemlar yetarinca
aragdirilmayib. Ona goére do geyd olunan mosalalorin todqiqi hom kimya, ham do
ekologiya elminin tarixi inkigafinin dyronilmsindos faydali ola bilor.

A.3.3an06, I0.M.Maxmyoos, Yn.b.Abackynuesa

CPEJIHEBEKOBBIE A3EPBANKAHCKHE KJIACCUKH O
XUMHUYECKON HAYKE M IO XUMHUYECKOMY 3AT'PSI3HEHUIO
OKPYKAIOIIEI CPEJIBI

Knrouesvte cnosa: Agpszanaooun Xaecanu I[lupsanu, Huszamu [snoxcesu,
Umaoeooun Hacumu, Mapaeanu Aexaou, Myxammao Qu3zyau

CoBpeMeHHas HayKa OCHOBaHAa Ha HAYYHBIX HAESX, KOTOpPBIE CYIIECTBYIOT B
KJIACCHMYECKOW JIMTepaType W OHH COXPAaHWIMCh [0 HAlux jaHei. JlpeBHHE u
CPCIHEBEKOBBIC  CO3/JAaTEId MHPOBOW W BOCTOYHOM JIMTEPATYphl, a TaKKe
azepOail/PKaHCKOW JUTEPATyphl CHITPAIM BaXXHYI0 pPOJIb B BO3HUKHOBCHHH W
CTQHOBJICHUM HayKd. Bpemsi OT BpeMeHM HMX WJeH BOIUIOLIAJIHCH B JKU3Hb. Hamm
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HCCIIEIOBAHMSI TTOKA3BIBAIOT, UYTO CPEIHEBEKOBRIC A3epOaiiKaHCKHE KIIACCHKHA B CBOE
BpEMS BRIPAXKAIH IIEHHBIC UJEH B PA3IUYHBIX 00JIaCTAX HayKu. B cTaThe oTMedaercs,
yto >xuBiKue U TBopuBlIKME B XII-XVI Bekax Bblaaromuecs T€HUATbHBIE JTHUYHOCTH
AzepOaiipkaHa TIpUBIICKAIM BHUMaHHE WHTEPECHBIMH HAYYHBIMH ITOAXOJAMH, HE
XapaKTEPHBIMU ISl TOTO Tiepuoia. MBI MOMBITATUCh JaTh HAYYHBIA aHAIN3 dTHX
BOIIPOCOB Ha OCHOBE HEKOTOPBIX TBOpYECKUX pabotax AdzamaanuHa XaraHu
[MupBanu, Hwuzamm I'samxeBu, Wmanenauna Hacumu, Maparanu ABxagu u
Myxammana @uzynu. B HaileMm ucciienoBaHMU MBI 3aTPOHYJIM TakWe BOMPOCHI, Kak
CPEIHEBEKOBAsI XUMHUSI U XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpelbl, KPyrOBOPOT
BemiecTB B Omocdepe. K coxaneHuro, Takue mpoOIeMbl HEJOCTATOYHO H3YUYEHBI B
Hay9HBIX HCccaenoBaHuAX. [[03TOMy m3ydeHHE 3THX BOIPOCOB MOXKET OBITH ITOJIE3HO
MIPU U3YYICHUH UCTOPUUECKOTO PA3BUTHS KaK XMMHUH, TaK U SKOJIOTHH.

A.Z.Zalov, Y. M.Mahmudov, U.B.Abasquliyeva

MEDIEVAL AZERBAIJANI CLASSICS ON CHEMICAL SCIENCE AND
CHEMICAL POLLUTION OF THE ENVIRONMENT

Keywords: Afzaladdin Khagani Shirvani, Nizami Ganjavi, Imadeddin Nasimi,
Maragali Avhadi, Mohammad Fuzuli

Modern science verified scientific ideas that exist in classical literature and
have survived today. Ancient and medieval creators of both world and Eastern
literature and Azerbaijani literature played an essential role in the emergence and
formation of science. From time to time, their ideas have become a reality. Our
research shows that medieval Azerbaijani classics in their time expressed valuable
views in various fields of science. This article notes that the outstanding genius artists
of Azerbaijan, who lived and created in the XII-XVI centuries, attracted attention with
interesting scientific approaches that were not typical for that period. We have tried to
provide a scientific analysis of these issues based on some creative examples of
Afzaladdin Khagani Shirvani, Nizami Ganjavi, Imadeddin Nasimi, Maragali Avhadi,
and Mohammad Fuzuli. Our study touched on medieval chemistry, chemical pollution
of the environment, and the circulation of substances in the biosphere. Unfortunately,
such problems have not been sufficiently studied in scientific research. Therefore,
exploring how these issues can help learn the historical development of both chemistry
and ecology.

Giris
Molumdur ki, orta asr Azarbaycan adobiyyati tarixindo boyiik odobi simalar
yetismisdir. Xiisusilo, XII osrde yalniz Azorbaycanda deyil, timiimiyyatlo Yaxin
Sorqdo elm vo modoniyyatin renesans dovrii olmusdur. Bu dovrde, Azorbaycan
ham do iqtisadiyyatin vo modoniyyatin inkisafina gora Sorq 6lkalori igorisinds daha
yaxs1 taninirdi. Boyaqgiliq, dulusguluq, metal emali vo tobabatin inkisafi 6lkomizdo
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totbiqi kimyaya aid biliklorin bu illordo genis yayilmasina sabab omusdu. XII asrdo
artiq qizil, glimiis, mis, kiikiird, stbium (siirmo) va qurgusun kimi maddslor malum
idi. Belo bir dordo Azorbaycan klasik odobiyyatinin gérkomli niimayandslori 6z
yaradiciliglarinda bu masalalora diqget yetirmays baslamigdi. Yaxin va Orta
Sarqds istedadi, genis diinyagoriisii, ensiklopedik biliyi, iti zokasi, badii toravat vo
ideya zonginliyi cohotdon Xaqani, Nizami, Nosimi, Fiizuli xeyli doracodo
forglonirdi [1-6; 10; 11]. Masolon, 6ziinlii monalar yaratmaq sahosindo sehrkar
adlandiran Xaqani badii yaradiciligla mosgul olmagla barabor, dovriiniin bir gox
elmlori ilo do maraqlanmis, topladigi zongin bilik xazinasindon 6z osarlorindo
istifado etmisdir [1]. Nizami Goncovinin biitlin yaradiciligr elimi fikirlorlo doludur
[3-6]. Nosimi poeziyasinda elm-falsofi yon, dorin diisiincoys sOykonir. ©vhadi
insanin dogulusunu, tobiotdo gedon proseslori, lizvi alomin tokamiilii masalolarini
ciddi vo ahatali, hom do elmi sokilds yaradiciligina gotiron miikommal bir sonatkar
kimi taninir [10]. Bu klassiklorin hor birinin asarlori elmi-ndqteyi nozordon maraq
dogurur [1-6; 10; 11].

Naticolorin tahlili
Zomanosindo s6z miilkiiniin xaqanisi olan Xaqani genis diinyagoriislii
sonatkar kimi moalum kimyavi maddolorin xassolorini dyronmis, yaradiciliginda
folsofi fikirlorino mona vermoak {igiin onlardan ustaligla istifado etmisdir. O, kimya
elmina yiiksok qiymot vermisdir [1]:

Diinyanin kimyasi verilso mano,
Bunu bir kimsaya satmaram yena.

Xagani poyeziyasinda bonzotmok {iciin istifado etdiyi elementlor osason
quzil, giimiis, qurgusundur. Qurgusun onun zomanasinds ¢ox ucuz olmusdur [1].

Barmaglarin ona yarasir magor?
Sano qursun iiziik kifayat edor.

Qodim yunanlardan, Aristoteldon molum olan fikiri — varli§in osasini su,
od, torpaq vo hava togkil etdiyini qobul edorok, gilinos hoyatin 6ziidiir deyir.
Yaradiciligmin bagqa bir yerindo tamahkar adamlarin qizil toplamalarma horis
olduglarina isars edorak gozal bir banzotmo islotmisdir [1].

Tamah fikrindon geyinson paltar,
Quz1l paltarina mignatis olar.

Yoni magnit domiri 6ziino ¢okon kimi, tamahkar adamlar1 da qizil 6ziino
daha ¢ox cozb edir. Molumdur ki, domir moéhkom olub, agirliga davam gotiron
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metaldir. Sair hoyatindan sikaystlonir, boyiik mohrumiyyatlors 6ziiniin tablamasini
badoninin domir kimi méhkom olasinda gortir.

Badoanim doard iiciin kor quyudur,
Hom domir dagdir, qiirurla durur.

Sair sofornamosinds kecdiyi orazilorin, gordiiyli adamlarm fozilotindon
danisaraq:
Torpag Isaya tutiys verar,
Daslar1t Musaya kimya verar.

-deyir. Tutiyo orta osrlordo tobabatdo kor gozlero isiq vermok iiclin islodilon
molhomdir. Rovayato goro Isa peygombor homin molhomdon istifads edorok kor
adamin goziinli agmugdir. Beytin ikinci misrast iso fironun sarayainda Musa
peygombarin ali is1q sagaraq mociizo gostormisdir. Kimya soziiniin bir monasida
cox gliman ki, mdciizo demokdir.

Xaganinin yasadigi dovrdo ohalinin iglotdiyi ogyalar osason mis vo gildon
hazirlanirdi. Cox giiman ki, sah saraylarinda digor ogyalar kimi hokimlorin iglotdiyi
corrah alotlori do qizildan olmusdur: “Qizil nestorilo son gan alirsan”.

Dogrudur, XII osrdo domir vo poladdan istifado edilirdi, ancaq, misin emali
domir va polada nisbaton daha asan baga galirdi. Bu, misin arime temperaturunun
domirs nisboton asag1 olmasi ilo olagodardir.

Bir odlu nals edarson domir kimi candan,
Civo kimi ariyar har domir bu sfqandan.

Yaxud poladin moéhkomliyins isara:

Bu taacciib deyil, agar bir qursun olmaz qira,
Hiinar ona deyaram ki, olmaz polad sindira.

Goriindiiyii kimi, burada domirin va poladin méhkomliyi bonzotmo obyekti
olmusdur. Digor torofdon sair civonin maye halinda olmasina isaro etmisdir.
Vaziyyatinin ¢atinliyi onu “giimiis tok oridir, gomi iso civo tok ozdiyini” bildirarok,
deyirdi:

Giimiis tak aridir gah badanini,
Gah da gomlo azir bir civo kimi.

XII osr klassik Azorbaycan odobiyyatinda, o cilimlodon Sorqdo
doziimliiliik, motanatlilik simvoluna gevrilmis filosof-sair Imadaddin Nosiminin
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yaradiciliginda otraf miihito faydali vo zororli tosir gOstoran abiotik amillorin
(kiilok, riitubat, temperatur, is1q, su, hava, torpaq) adlarina tez-tez rast golirik. Bu,
onun tabioat goriislorindon xabar verir. “Dinin giinosi, diinyada imanim ofandi” [2],
— misrasl ilo baglanan seirinds iz tutdugu soxsi qiymatli daslara bonzotmosi gostorir
ki, Nosimi 0z dovriiniin faydali gazintilari vo onlarin ohomiyyoti haqqinda
miioyyon bilgilors malik olub.

Kanim, giithorim, ma’dani-yaquti-rovamm,
Qiymatli olan Isli-badaxsanim afondi.

Yer tizorindo hoyatin omolo golmasi biitiin tarixi dovrlords yalniz alimlori
diistindiirmomis, hoam do filosoflar vo din xadimlarii bu problemas nozar yetirmis,
zaman-zaman ona miinasibat bildirmiglor. Klassiklorimizin yaradiciliginda bu
problema yanagma miixtolif oldugu qoder do miibahisali olmus, ona ikili miinasibat
gostorilmigdir: elmi vo dini yanagma. Elmi yanasmaya goro hoyat suda omolo
golmisdir. Fikrimizco, I.Nosimi “Daryayi-miihit” [2] seiri ilo bu mesalonin hallino
yonolmisi elmi nazoriyyoni (XX osrin ovvali — Oparin nozoriyyoesi) altt osr
gabaglaya bilmisdir. ©lbatto, bunun miikommal oldugu fikrindon uzagiq, ancaq
Nosimi hayatin dord iinstirdon (hava, su, torpagq, istilik) yarandig1 faktin1 6ziinden
oncoki homfikirlori vo homkarlarinin goldiklori qgonasti ¢okinmodon, gotiyyatlo
davam v inkisaf etdirmisdir.

...Nasimi, usbu anvarin siiasindan miinavvardir,
Kitabii nardii sotrancii odii yel, su, tiirab oynar.

[.Nosimi canlilarm yasayisinda vo inkisafinda isiq enerjsinin miistosna
ohomiyyatini xiisusi qeyd edir. Suda ilk olaraq bitkilorin inkisafinin labiid oldugunu
deyon Nosimi bunun {igiin alverigli miihitin yarandig1 qonastino golir. Demali, sair
hayatin amals galmasinds bir madds kimi suyun miistosna roluna xiisusi shamiyyot
verir [2]:

Daryayi-miihit cuss galdi,
Kovn ilo makan xiiruss galdi.
Sirri-azal oldu asikara,

Arif neca eylosin miidara?
Hoar zarrads giinas oldu zahir,
Torpaga siicud qild tahir.
Naqqas bilindi naqs icinds,
Lal oldu ayan Badaxs icinda.
Aci su sorabi-kovsar oldu,
Hoar zahr nabatii sokkar oldu.
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Dahi Azarbaycan sairi Nizami Goncavi osorlorindo bioloji amillarlo bora-
bar, canli orqanizmlors tosir gostaran abiotik amillori geyd edir. O, zararli kimyovi
maddalarin canli orqanizmlarin hayati ti¢iin tohliikali oldugunu bildirir: Bizi 870 il
bundan 6nco bozi kimyavi maddslorin zorarli xiisusiyyatlorindon xabardar edon
sair, onlardan bir ne¢osinin keyfiyyatini agir [5].

Kiikiird cohonnamidir bu ziilmat ¢ol azaldan,
Xosboaxt o kimsadir ki, tez ayrila bu ¢oldon,
Agzinin suyu axir, ndfsin cahd eld sonsiin,

At kiikiird ocagina, od tutsun, kiilo donsiin.

Bu niimunado bdyiik Nizami he¢ no bitirmoyon, fauna vo flora cohatdon
xeyli kasib olan “ziilmat ¢oli”, “kiikiird cohonnomi’na banzotmosi tosadiifi deyil.
“Nofsini sondiirmak {i¢lin kiikiird ocagmna at ki, kiilo donsiin” ifadosi ilo sair
gostorir ki, onun kimya elmi vo zararli maddaslor haqqinda miikommal biliyi var-
mis. Basqa sozlo, otraf miihitin kimyavi ¢irklonmosinds kiikiirdiin bir madds kimi
ohomiyyati barado do Nizami miioyyon molumatlara malik imis.

Atmosferin, torpagin vo suyun ¢irklonmosi ¢cagdas dovriin on miihiim eko-
loji problemlardon biridir. Erkon orta asrlords bels bir problemin mévcudlugu agla
sigmasa da, N.Goncovi 6z asarlorindo homin masalalorin no godor ciddi oldugunu
gostorib [3]:

Deyardin bu yerlar iki hissoydi:
Torpag giimiisdii, suyu covhardi.
Na giimiis iistiindd dincalmoak olar,
Na civa su kimi icmay? yarar.

O yer tutulmusdu beld bir dordo,
Cokmiisdii torpaga gara bir pards,
Harda Ki, icomoli bir cesmo vardi,
Icindo su ilo civo qaynardi.

Nizami atraf miihitin problemlarini 6ziinomaxsus ustaliqla vera bilmis, tor-
pagm va suyun cirklonmosini xeyli doracoda qabariq tosvir etmisdir [3; 4]. ik ba-
xigda “torpagi glimiis”, “suyu covhor” goriinon bir orazinin, “dords tutuldugunu”
vurgulayan sair, torpaga qara pordonin ¢okdiiylinii, harda igmoli ¢esmo varsa, igin-
da su ilo civenin qaynadigimi gostarir. Cox giiman, Nizaminin adini ¢okdiyi civa do,
giimiis do saf halda deyil, birlosmalor soklindodir. Hor iki madds mutagen tobiostli-
dir, yoni konserogendirlor. Ona gora do belo maddaloarls ¢irklonmis torpaq ve ya su-

dan istifads arzuolunmaz fasadlarla naticalona bilor.
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Cesmoalar bulanib qaynasan zaman,
Hec¢ kimsa ayilib icmazdi ondan.
Bilmoyib i¢soydi bir adam agor,
Onu oldiirardi sudaki zohar.

Canl1 alomin yasamasi vo normal inkisafindan 6trii saglam miihitin, o clim-
lodon atmosfer havasinin tomiz olmasi zaruri sortdir. Bu iso yasil bitkilorin, istehsal
etdiyi oksigenin hesabina miimkiindiir. Fotosintez prosesi naticosinda yasil bitkils-
rin hasil etdiyi oksigen biitiin canlilarin yasayisini tomin edir. Miiasir ekologiyanin
baslica qaygilarindan birina ¢evrilon hamin masalo, Nizami Gancavinin diistincole-
rindo 6z oksini tapmigdir [3; 9]:

Bir yerds goyarti bitmass agar,
Orda canh moxluq neco 6mr edor?

Yer {izorindo hayatin miimkiinliiyiinii tomin edon fotosintez prosesi rus ali-
mi K.A.Timiryazev torofindon XIX asrdo 0yranilse do, ondan yeddi osr gqabaq foto-
sintezin mahiyyoti vo chomiyyati barodo Nizami diisiindiiriicii vo maraqh fikirlor
sOylomigdir. Hoyatin yaranmast haqqinda hom elmo qadarki tesavviirlor (XVI-
XX), hom do elmi nozariyyslor va tocriibalordon (1924, 1953) xeyli ovval dahi Ni-
zami Goncovinin “Isgandernamo” poemasinda biz bu prosesin neco bas verdiyini
goriiriik [7]. Belo ki, Nizami bu irihacmli asorin “Igbalnama” hissasindo antik diin-
ya filosoflarin1 “bir yers com edorak™ sohbotlor asasinda onlarin ortaq fikirlorini
iizo ¢ixarir vo haql olaraq belo gorara golir ki, ilk canli, yoni hoyat suda mévcud ol-
mus vo quru miihito kegid sonradan bas vermisdir.

1924-cii ildo Sovet-rus akademiki Oparin moshur bir forziyyo iroli siiriir:
hoayat geyri-lizvi materiyadan omolo golmis va bu, {i¢ morholodo bas vermisdir. Bi-
rincisi, qeyri-iizvi molekullardan {izvi molekullarm abiogen sintezi. Ikincisi, mad-
dalorin qatilasmasi. Ugiinciisii, molekullarmn abiogen sintezi prosesi. 1953-cii ilda
Amerika kimyacis1 Miiller yuxaridaki forziyoni laboratoriyada tocriibadon kegiro-
rok, geyri-lizvii maddolordon {izvii maddolor sintez etmisdir [7]. Hazirda bu nozo-
riyya birmonali gobul olunmus, Nizaminin goldiyi gonaoat 800 il sonra 6z elmi hal-
lini mohgur Oparin nazoriyyasi soklindo tapmigdir.

Torpagin bir sorvat kimi ekoloji ohomiyyati 6nco onun okino yararligi ilo
miioyyon olunur. Yoni torpagin miinbit olmasi baslica sortdir. Tosadiifi deyil ki,
torpaga torif verorkon miitloq bu amil geyd ounur: torpaq — yerin bitkilor biton
miinbit list qatidir. Torpagin miinbitlik doracesi onun torkibindoki humus
maddosinin miqgdarindan asilidir [8]. Ciiriintiilii torpaglar humusla zongin oldugu
liglin burda biton bitkilerin ¢esidi vo mohsuldarligr da yiiksak olur. Kifayot qader
miinbit olmayan torpaglar kasib hesab edilir, mohsuldarligi asagi olur. Belo
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torpaglarda okilon bitkilor zoif inkisaf edir. N.Goncovi “Xosrov vo Sirin”
poemasinda yazir [4]:

Agac akan zaman eld yerds ok
Ki yaqin bilasan o bar veracok.

Olboatto, dahi sairin qeyd etdiyi kimi {izvi vo geyri-lizvi maddalarls zongin
olan torpaqda bitki inkisafi da normal gedor [6].

Agac akilmoali miinbit bir yera
Ta behist bag tok meyvalar vers.

Ancaq hor hansi sobabdon torpaq yararsiz hala diisiibso (soranlasibsa, erozi-
yaya ugrayibsa vo s.) ondan mohsul gozlomok obosdir. Nizami dogru olaraq
yazirdr:

Hoar kim toxum aksa soranhq ¢ols,
Bircs pesimanciliq gatirar ala.

Boylik sair problemin elmi mahiyyatino enorok, soranliq sahoys toxum
sopmoyin monasiz oldugunu bildirir. Cilinki belo torpaglarda lazimi godor qida
ehtiyat1 olmadig1 {i¢iin bitki normal inkisaf edo bilmir, yaxud mohsuldarliq xeyli
azalir. Ona goro do sair misralarmin birindo toxumu sor yers sopon okingini nadan
adlandirir [ 3]:

Padsaha nasihat veran bir insan
Toxumunu sor yerds sapmis o nadan.

Dahi sairin torpagin soranlasmasina xiisusi ohomiyyot vermosi onun
moahsuldarlig1 ilo baghdir. Bu ciir torpaqlar adston okin ticiin yararsiz hesab edilir.
Ona goro do okingiliyin moveud oldugu tarixi dovrlords insanlar homiso buna fikir
vermislor. Tarkibinds bitkilorin normal inkigafina manfi tosir edon miqdarda hall
olunan duzlar olan torpaglar sorlasmis torpaglardir. Kimyovi torkibindon asili
olaraq soran torpaqglarin iist qatinda duzlarin miqdari 0,6-0,8%-don 2-3% va daha
¢ox olur. Sorlagmis torpaqglarda on ¢ox Na, Ca, Mg kationlar ilo CI', SO4*, COs*vo
HCO; anionlarinin birlosmosindon amolo golon miixtolif duzlar yayilir. Ug ciir
sorlasma miisahido edilir: torpagin sodali-sulfathh sorlasmasi (torpaqda
natriumhidrokarbonat vo natrium karbonatla yanasi, sulfatlarin miqdart istiinliik
toskil edir), torpagin sulfath sorlasmasi (bu ciir torpaqlarda sulfatin miqdar digor
duzlari miqdarindan kaskin sokilds artiq olur), torpagin xloridli-sulfath sorlasmasi
(belo torpaqda sulfat vo xlorid digor duzlardan c¢oxlugu ilo forglonir) [8]. Belo
torpaqlar kond tosorriifat1 {iglin yararsiz sayilir. Burdan belo goriiniir ki, Nizami
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Goncovi kimyanin yaxst inkisaf etmodiyi bir dovrde apardifi miisahidolor
naticasinda diizgiin elmi gonasto golo bilmigdir. Bu clir miinasibot sonraki dovr
klassiklorinin asorlorinda do 6z oksini tapmusdir.

Maragali ©vhadinin yaradiciliginda canli alom, onun yaranmasi vo inkisafi
genig yer tutur [10]. Sairin ”Yaradilisin baslangic1” seiri bu cohotdon sociyyovidir
[10]. O, hayatin maensayinin su, torpaq, hava vo od kimi dord tinsiirdon baslangic
gotiirdiiyiinii gobul etmis, onlarn garsiligli tosiri naticasindo geyri-tizvi maddolorin,
bitkilorin vo heyvanlarin amalo goldiyini gostormisdir:

Ol-als verarak dord iinsiir 6zii,
Mboshur ii¢c movludu yaratd ozii.

Qeyd etdiyimiz kimi, torpagin mohsuldarliginda onun miinbit olmasi asas
sortdir. Tokca ciicormo qabiliyyoti olmayan zay toxum deyil, soran torpaq da
mohsul vermir. Asagidaki misralarla sair bu masaloys diizgiin miinasibat bildirib
[10]:

Soran yer, pis toxum axi nd verar,
Bas tiistiin nd sayaq aghq gatiror?!

Mohammad Fiizuli “Matloal-etiqad” kitabinda “Alomin hissalarinin dork
olunmasina dair kainat cisimlori, tobiatin dord tinsiirii vo miirokkob varliglar barado
maqraql fikirlor sdyloyib [11]. O, miirakkab varlig: ii¢ cisma boliir: 1. Minerallar
2. Bitkilor 3. Heyvanlar. Dahi sairin bu varliglarin asasinda kimyavi maddoslorin
oldugu genastino golmasi yuxaridaki siralamada 6z tosdiqini tapir. O, geyri-iizvi
maddo olaraq minerallar ayrica gostorso do, bitki vo heyvan organizmlorindos iizvi
v geyri-lizvi birlosmolorin komplek sokildo olduguna isars edir. Ovvolco mineral
maddolor (torpaq), sonra bitki, daha sonra heyvanlarin omolo golmasi barads fikir
yiriidiir vo gostorir ki, Umumilikds canli organizmlorin tamligimi saxlayan
(kimyavi birlosmalar) slagolor mévcuddur [11].

Gah tarponisim yeldan olub, giilmiisom har vaqt,
Bazan do ki, ataslor ilo eyladim iilfat.

Bozon ulu torpaqdan ahib, nagv-niimani,

Bazan do sudan toplayaraq zovq safani.

“Nogv-niima” dedikdo boylimo vo inkisafi nozordo tutan sair, bundan &trii
“atos”- od, yoni istilik, temperatur, “yel”’-hava, “su” vo “torpag”in vacib oldugunu
bidirir. Fiizuliys gors, orqanizm miihitdon o seylari talob edir ki, hamin seylordon
(kimyovi birlosmalordon - iizvi vo geyri-iizvi maddslordon, mikroelementlordon)
0zl qurulmusdur.
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Notica

Apardigimiz todqiqatlar gostorir ki, Azorbaycan klassik odobiyatinda elmi
fikirlor genis yer alib. Kimya elmi vo otraf miihitin ¢irklonmasi, onun qorunmasinin
vacibliyi haqqinda Xaqgani, Nizami, Nosimi, ©vhadi vo Fiizuli kimi sorqin bdytik
miitofokkirlori gorokli fikirlor sdylayiblor. Zararli maddslorin torpagqda vo havada
oldugu kimi, su hovzalorinds do yayildigimi1 qeyd ediblor. Hayatin yaranmasi,
tobiotdo maddolor dovrani, canli organizmlorin inkigaf xiisusiyyatlori vo onlarin
kimyovi maddslordon togkil olundugu, otraf mihitin ekoloji cohotdon
saglamlagdirilmasinda oksigen istehsalcist kimi ohaiyyatli rol oynayan fotosintez
prosesi haqqinda da maraqlh molumatlar vardir. Klassiklorimizin yaradiciliq
niimunolorindo ¢agdas elm tclin faydali ola bilocok yonlondirici elmi
informasiyalar da az deyildir.
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YADDASIN MUASIR PSiXOFiZiOLOJi PROBLEMLORI

Agar sozlar: gérma yaddast, limbiq sistem, digqat, tafokkiir, emosiya, bas beyin
qabigi, miialica, diagnostika

Tadqigat ADPU-nin biologiya ixtisasinin I-II kurs tolabolori iizerinds
aparilmigdir. D. Amenin miiayine xarakterli testlorlo sagirdlorin bas beyin qabiginin
gicgah, alin paylari, limbiq sistem vo qabiqalti niivalorino diaqnoz qoyulmus, sonra
onanavi metodla gérmo yaddaginin hacmi toyin edilmisdir. Todgiqatdan alinmis
naticalorin  statistik hesablanilmas: Vilkoksonun (Mann-Uitni) U kriteriyast ilo
aparilmigdir. Toadqigat prosesinde alinmis elmi gostoricilorin emali asagidaki naticoya
golmoyo imkan verir: Bag beyin gabiginin gicgah, alin paylarinda, limbiq sistemdo vo
gabiqalti niivelorde pozgunluq ehtimal olunan tolobslordo gérmo yaddasinin hacmi
pozgunlugun lokalizasiyasindan asili olaraq kaskin doyisikliye ugrayir. BBQ (bas
beyin gabiginin) gicgah payi vo limbiq sistemdo pozulma ehtimali olanlarda gormo
yaddasi hacminin kaskin azalmasi, bas beyinin digar sobolorinds zodslonms ehtimali
olanlarda iso goérmo yaddasi hocminin shomiyatsiz doracads doyisilmesi miisahidos
olunur.

M.A.I'apaes, A.A.Umaneepoueea
COBPEMEHHBIE ICUXO®U3UOJIOI'MYECKHUE MPOBJIEMbI NAMSITH

Knrouegole cnosa: 3pumenvnas namams, TUMOUYECKAs cUCmeMa, 6HUMAHUE,
Mbluiienue, amoyus, kopa 201081020 MO32a, OUACHOCMUKA, JledeHue

UccnenoBanne mpoBogmioch Ha cryaeHTax I-II kypcoB Oumomormueckoro
(akynbrera AJIITY. JIlnarHoctrueckue TecThl J. AMeHa TMarHOCTHPOBAIU BUCOYHbBIE
KOpBI TOJIOBHOTO MO3Tra, Ji0a, TMMONYECKOH CHCTEMBI U ITOJKOPKOBBIX SJIEp, a 3aTeM
TPaJUIIMIOHHBIM METOZOM OIPEeNsId 00beM 3pUTENbHON maMaTH. CTaTUCTHYECKUI
pacuer pe3ynpTaToB HcciemoBaHus mpoBoauics mo U kpurepuio Buikokcona
(ManHa-YurHu). OOpaboTka Hay4YHBIX [JaHHBIX, MOJNYYEHHBIX B  IpoIecce
HCCIIEA0BAHMUS, MIO3BOJISIET ClIENaTh CIECIYIOUIUE BBIBOJBL: Y CTYACHTOB C MOJO3PEHUEM
Ha HapyLICHUs KOPHI TOJIOBHOTO MO3Ta, JIOOHBIX JOJIeH, JIMMOWYEeCKOW CHCTEMBI W
MOJKOPKOBBIX SIAEP 00BEM 3PUTEIBHON MaMSATH PE3KO MEHSETCS B 3aBHCUMOCTH OT
pacroJiokeHus paccTpoiicTBa. HaOmrogaroTcst pe3koe CHIKCHHE 00BbeMa 3pHUTEIbHOM
MaMATH y T€X, Y KOTr0 BEPOSTHBI HAPYIICHHS BHCOYHbBIE KOPHI TOJIOBHOTO MO3Ta U
JIUMOMYECKON CHCTEMBI, U He3HAUUTEIbHbIC H3MEHEHNSI 00beMa 3pUTENbHON MaMsITH Y
T€X, Y KOTO €CTh BEPOATHOCTH MOPAKEHUSI IPYTUX OTAEIIOB FOJOBHOTO MO3ra.
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M.A.Qarayev, A.A.Imanverdiyeva
MODERN PSYCHOPHYSIOLOGICAL PROBLEMS OF MEMORY

Keywords: visual memory, limbic system, attention, thinking, emotions,
cerebral cortex, diagnostics, treatment

The research was conducted on I-II year students majoring in biology of
ADPU. D.Amen's diagnostic tests diagnosed the pupils of the cerebral cortex,
forehead, limbic system and subcortical nuclei, and then determined the volume of
visual memory by the traditional method. Statistical calculation of the results of the
study was carried out by Wilcoxon's (Mann-Whitney) U criterion. The processing of
scientific data obtained in the research process allows us to conclude the following: the
volume of visual memory in students with suspected disorders of the cerebral cortex,
forehead, limbic system and subcortical nuclei varies sharply depending on the location
of the disorder. There is have been observed sharp decrease in the volume of visual
memory in those who are likely to be impaired in the cerebral cortex and limbic
system, and insignificant changes in the amount of visual memory in those who are
likely to be damaged in other parts of the brain.

Yaddas canli varligin ayrilmaz hissosi olub psixofizioloji funksiyalarin
yenilogmoasi vo inkisafinin osasini togkil edir. Heyvanlarin yasamasini tomin edon
bioloji toloblor yaddasin kémoyi ilo icra olunur. insanlarda yaddasm istiraki ilo
fordi xtisusiyyoat formalasdigi {iglin bir torofdon Oziinii diger adamlardan
forqlondirir, digor torafden onlarda yaddasin yiiksok saviyyasi formalasir. Insanin
bilik, bacariq qazanmasi, fiziki vo oqli inkisafi, modoniyyato sahib olmasi vo
miixtolif tipli foaliyyoti yaddassiz miimkiin deyil. Buna goro do canlilarin yaddas
problemi tokca biologlar deyil, digor elmi saholords ¢alisanlart da diisiindiirtir.

Tolim materiallarinin dyronilmosine informasiyalarin qabulu, izlorinin bag
beyin gabiginda saxlanilib hifs oiunmasit vo yada salib ifa edilmasi kimi baxmaq
olar. Buna goro do tolim prosesinin miivoffoqiyyati yaddagdan vo onun qarsiliqh
olagads oldugu toffokkiir, diqget, motivasiya, emosiya, irqds va s. psixofizioloji
gostoricilordon asilidir (A.N.Leontiyeva, 1983: A.R.Luriya, 1975; M.A.Qarayev,
2015, 2016, 2017).

Mosuliyyatlo demok olar ki, tolim materiallarinin yiiksok soviyyado
monimsanilmasinin asasont yaddas vo yaddasin qarsiligh slagods oldugubas beyin
strukturlarinin diagnostikasi eloco do yaddasin somorali inkisaf etdirilmosi togkil
edir. Indiyo kimi ayri-ayri todqiqatgilar miixtolif Gisullarla yaddas strukturlarma
tasir etmak yolu ilo yaddasi inkisaf etdirmislor (A.N.Leontiyeva, 1983: A.R.Luriya,
1975). Lakin bu sahado bazi nazari elmi naticalor aldo edilso do halolik yaddas
hacmini ohomiyyatli dorocodo artira bilontosir vasitosi askara sixarilmamisdir.
Bunun asas sabablorindon biri insanlarda yaddas strukturlarinin diagnostikasina az
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diggot yetirilmosidir. Daha aydin desok insanlarda yaddas strukturlarinin funkional
vaziyyatino oksar hallarda diagnoz qoyulmadan miixtolif yollarla onun inkisafina
soy gostarilir ki, bu da bir név soxsin hanst xastoliys tutuldugunu bilmadon onu
sagaltmaga ¢ohd gdstarilmasine bonzayir.

Yaddasin heyvan vo insanlar {izorindo todqiqinin vo todgiqatdan alinan
ohomiyyatli elmi noticolorin insanlar iizerindo totbiqinin miasir problemlori
coxdur. Bunlara insanda yaddas olamotlorini tam askara ¢ixaran todgiqat
metodlariin olmamasini, insan vo heyvanlarda yaddasin on cox dolay1 yolla
(mosalon, bas beynin bioelektrik coroyan gostoricilori osasinda) todqiqi, yaddast
inkisaf etdirmak {i¢lin adekvat metodlarin az olmasi, yaddas strukturlarinin daqiq
diagnostikasi metodlarinin vo qiisurlarin korreksiyasi {iglin totbiq edilon adekvat
metodlarin olmamasi vo s. problomloari aid etmok olar. Bu sahalorden har biri ayrica
bir elmi istigamotin mévzusu oldugunu nozors alaraq yalnmiz axirinci yaddas
problemini tadqiq etmayi qorqra aldim.

Usagqlar tizorinds aparilmig miiasir todqiqatlarda qeyd edilir ki, bas beyin
yarimkiiralorinin yaddas vo onunla olagadar strukturlarin (toffokkiir, digqaet,
emosiya, motivasiya, horokot aktivliyi vo s. funksiyalari tonzim edon srukturlar)
funksional voziyyatinin toyin edilmasi (diagnoz qoyulmasi) vo homin strukturlarda
yaranmig quisurlarin korrekturasinin aparilmasi yolu ilo yaddasin shomiyyatli
dorocads inkisafina nail olmaq olar. Bu strukturlara bas beyin gabigimin gickah,
alin paylar1, limbiq sistem vo qabigalt1 niivolor daxildir.

Miivafiq diagnostikant Amerikan alimi vo psixateri Deniel Amenin (2009)
tortib etdiyi miiayino testlori vasitosilo aparmaq olar (Bu testlor M.A.Qarayevin
2010-cu ildo nosr etdirdiyi “Ekoloji fiziologiyadan tocriibi mosgolo kursu”
kitabinda verilmisdir). D.Amen elo hesab edir ki, kdrps usaglar oturmaga, durmaga
vo yerimayd baglayarkon tez-tez yixilir, bir godor boylidiikdon sonra da miixtolif
hiindiirliiklordon tullanir yaxud yixildig: {iglin bas beyinin ayri-ayri nahiyyslori o
climlodon yaddasla slagodar strukturlar zodolonir. Bozon valideyinin usagi ddymaosi
yaxud kobud rafdar eloca do korpalar evinds usqla stres yaradici roftar da miivafiq
pozgunlugun yaranmasina sobob olur. Belo zodolonmolorin olamatlori zahiron
Oziinli blirlizo vermir (agr1 olmur). Lakin zodolonmis strukturlarin funksiyasi
zaifloyir vo bozon minimuma endiyi ii¢iin yaddasin hocmi ohomiyyatli doracodo
azalir. Buna goro do usaq no qodar say gostorso do tolim materiallarini Syrona
bilmir. D.Amenin tortib etdiyi testlor vasitosilo hor bir miiollim asanligla 6z
sagirdlorini yaxud tolobolorini smagdan kegirmoklo gostorilon pozgunluglar
(zodolonmolori) agkara ¢ixararaq moktob hokimi vo valideyinin kémoyi ilo onu
korreksiya edo bilor.

Miivafiq test sinaglar1 bas beynin 4 strukturuna totbiq edilir. Bunlardan
birincisi emosional yaddasi vo motivasiyant tonzim edon dorin [/imbig
strukturlardir. ikincisi qorxu, hoyacan, horoket aktivliyini vo motivasiyan: idara
edon gabigalti niivalordir.Ugiinciisii yaddas vo xarakteri tonzim edon bas beyin
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qabiginin gicgah payiva nohayot dordiincii diqqoti tofokkiirii vas. tonzim edon bag
beyin qabiginin alin payidir.

Limbig sistemi pozulmus usaqglarda ohval daim pis olur, hor ¢iir hadisalora
monfi miinasibat basloyir, yaddas, motivasiya zoifloyir, monfi emosiya yaranr,
istaha vo yuxu pozulur, sosial tocrida iistiinliik verir.

Qabigalti niivalari pozulmuslarda hayacan, qorxu duygusu, bodbinliyo,
miinaqisolora meyillilik, ozalo gorginliyi, bazon ozolo agrisi, zoif horokot
pozgunlugu, bas agrisi, zeif yaxud ¢ox qiivvatli motivasiya hallar1 miisahids edilir.

Beyin qabiginin ngicgah payr pozulduqdayaddas zoifloyir, bas agrisi, qarin
nahiyyasindo sobabsiz agri yaranir, asassiz hoyocan, qorxu, hstta bozon qicliq
hallar1 va s. bas verir.

Bas beyin qabigimin  alin  payr  zodolondikdo usaqglarda  soraiti
qiymatlondirmok, miioyyon faaliyyati planlagdirmaq, onu icra etmok, fikri
nizamlamag, qgabiliyyati pozulur.

Yuxarida geyd edilonlor yaddas strukturlarinin todqiqinin aktual vo miiasir
psixofizioloji problem oldugunu niimayis etdirir. Gostorilonlori nozors alaraq
tolobalordo yaddas strukturlari pozgunluglarini agkara ¢ixarmag, eloco do miivafiq
pozgunluq olanlarda goérmo yaddast hocmindo bas veron doyisikliklori todqiq
etmoayi magsada uygun hesab etdik.

Tadgiqatin metodu. Todgigat ADPU-nin I-II kurs tolobolori tizorindo
aprilmigdir (Pandemiyadan oavval). Ovvalco D.Amenin miiayine xarakterli testlori
ilo tolobalorin bas beyin gabiginin (BBQ) gicgah, alin paylari, limbiq sistem vo
gabiqalti niivalorin funksional veziyyatine diaqnoz qoyulmusdur (400-don artiq
testdon  kecirilmiglorin - 10%-ds  pozgunluq qeydo almmisdir). Yaddas
strukturlarida pozgunluq olan todqiqat obyektlorini 5 qrupa ayraraq I-ya nozarat
grupu, Il-qrupa BBQ gicgah payinda zodolonmo olanlar, III qrupa limbiq
sistemindo, IV qrupa BBQ-nin alin payinda, V qrupa iso qabiqalti niivalorinda
pozgunluq olanlar daxil edilmisdir. Qruplarin hamisinda ononovi metodla (10
miixtolif ¢otinlikli sdzlorin yadda saxlanilmasi) gérme yaddasinin hacmi toyin
edilmisdur. Todqiqat prosesindo almmis goérmo yaddast hocmi gostoricilorinin
asasinda cadval tortib edilorok statistik hesablama Vilkoksonun (Mann-Uitni) U
kriteriyast ilo aparilmigdir.

Tadqiqatin naticalori. Todqigtinn naticolori  gostordi ki, yaddas
strukturlarinda pozgunluq ehtimali olmayan sagirdlords (nozarat qrupunda) goérmo
yaddasinin hocmi 40 la 90% arasinda doyisilir (Cadval 1). Orta omsal 78%-9
borabardir. Lakin bas beyin gabiginin gicgah paymda pozgunluq ehtimal olunan
sagirdlordo gérmo yaddasinin hacmi xeyli azalaraq 30 la 60% arasinda doyisilir.
Burada orta amsal 52%-9 enir. Axirmer gostaricilori nozarat qrupu ilo miigayisa
etdikdo yaddas hocminin xeyli azaldigr (26%) aydin olur. Bu forqi statistik
ehtimalin gostaricisi do (P=0,001) tosdiq edir.
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Bag beynin limbiq sistemindo pozgunluq ehtimali olan sagirdlorde gérma
yaddaginin hacmi nazarat qrupun eyni adli gostoricilorilo miigayisodo shomiyyatli
daracads azalir (cadval 1). Lakin bu soviyys bas beyin gabigmin gicgah payinda
pozulma ehtimal olunanlarla miiqayisodo shamiyyetsiz doracode goxdur. Nozarat
grupu gostaricilari ilo miiqayisodo Limbiq sistemindo pozgunluq ehtimali olanlarda
da gbrmo yaddas1 hocminin azalmasi statistik ehtimalla tosdiq olunur (P=0,001).

Bag beyin gabigimnm alin payinda pozgunluq ehtimali olanlarda gérmo
yaddagimin hocmi 50 ilo 80% arasinda doyisilir. Burada gormo yaddasi hacminin
orta omsali 70% soviyyesindodir ki, bu da nozarat qrupundaki eyni adh
gostaricidon az forglonir.

Bag beynin qabiqaltt niivalorinds gormo yaddasinin hocmi 50 ilo 80%
arasinda doyisilir. Orta omsal 74%-dir. Bu gdstorici nozarst qrupundan comi 4 %
azdir. Bu doyisiklik Statistik ehtimalla da tosdiq olunmur (Cadval 1).

Cadval 1. Bas beyin qabiginin gicgah, alin paylari, qabiqalti niivalori va limbig
sistemlarinda gismon pozgunluq ehtimal olunan talobalords gérma yaddasi hacminin

dinamikasi (%-12)

BB gicgah pay1 BB. hmb.lq BB alin pay1 BB flablqa.lltl

Nozarat qrupu sistemi niivalori
pozulmuslarr pozulmuslar
pozulmuslar pozulmuslar

09 78 52 55 70 74
M, 70 70 70 70
M, 50 50 80 70
Si 10 0 10 85
S, 30 20 10 0
U 40 20 30 0
P 0,001 0,001 0,001 0,05

Qeyd: OO-orta omsal; BB-bas beyin, BBQ-bas beyin gabigi. Qalan isarslorin izahit matindo
verilib.

Alinmis elmi gostaricilori daha aydin formada niimayis etdirmok
moqsarilo orta omsallar asasinda diaqram tortib etdik (Sokil 1).

Diagqramdan goriiniir ki, gérme yaddaginin hocminde kaskin doyisiklik bag
beyin gabiginin gicgah payr vo limbiq strukturlarda miisahido edilmosino
baxmayaraq bas beyin gabiginin alin payinda da gérmo yaddasinin hocmi nozarot
grupu ilo miigayisodo oshomiyyatli dorocodo azalir (Sokil 1). Bu doyisikliyi tobii
hesab etmok olar. Clinki, bas beyin gqabigimin alin pay1 diggeat va tofokkiirlo birbasa
olaadadir. Hom diqqot, hom do tofokkiir yaddas prosesindo faal istirak etdiyi tiglin
miivafiq gostoricinin alinmasi gézlonilondir.
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Sakil 1. Bas beyin qabiginin gicgah, alin paylari, gabiqaltt niivalari va limbiq
sistemlorinda qgisman pozgunluq ehtimal olunan talobalards gormo yaddagi
hacmi dayisilmasinin diagrammast (%-12)

Gaostoricilar: 1 - Nozarat qrupu, 2 — Bas beyin qabiginin gicgah payi, 3 — limbiq sistem,
4 — bas beyin qabiginin alin payi, 5 — bas beyin yarimkiiralorinin qabiqalti niivalori.

Umumiyyoetlo, aparilmis todgigatdan aydm oldu ki, biitin yaddas
strukturlarinda pozgunluq ehtimal edilon sagirdlorin hamisinda gérmo yaddasinin
hacmi azalir. Lakin gérmo yaddasinin hacminds an sox azalma bas beyin gabiginin
gicgah payinda pozgunluq ehtimali olan sagirdlordo qeyde almir. Bu doyisikliyi
statistik hesablamalarda alinmig orta amsallar (M; vi M), azlig-¢coxluq (S;.S,)
forqlori, U vo P-nin qiymatlori do niimayis etdirir (codval 1). Miivafiq gostoricilor
limbiq sisteminds pozgunluq ehtimali olan tolobslords do miisahido edilir. Lakin
bas beyin gabigimin gicgah payr 1lo miiqayisads limbiq sistemdo az doyisiklik
naozoro ¢qrpir. GOormo  yaddasmin  hocmindo nozarot qrupunun soviyyasilo
miiqayisado on az doyisiklik bag beynin gabiqalti niivelerinds pozgunluq ehtimall
olanlarda geydo alinir.

Aldigimiz  gostoricilor elmi  montiqgi  vo  funksional baximdan
ganunauygunlugu oks etdirir. Belo ki, yaddasin hocmi asason bas beyin gaboginin
gicgah pay1 torofindon idaro olundugu {iglin on cox doyisiklik (yaddas hacminin
azalmasi) bu strukturda miisahido edilir. Bas beynin limbiq sistemindo pozgunluq
ehtimali1 olanlarda gérmo yaddaginin hocmi statistik ehtimalla tosdiq olunan doracodo
azalmasini da adekvat dayisiklik hesab etmok olar. Bu ideyan1 adabiyyat materiallart
da tosdiq edir (K.V.Sudakov, 1999). Miidllif geyd edir kikegmis tocriibalorin
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yaddasa colb olunmasinda bas beyin gabiginin gicgah paymin 6nomli roluna
baxmayaraq yaddas beyin qabiginda vo qabigalti sahoslordo xiisuson limbiq
strukturlarda yerlogsmis ¢oxlu beyin neyronlarinin struktur-funksional ansanbilinin
birlogmis foaliyyatinin noticosidir. Bas beyin qabiginin gicgah payimnin stimulyasiyasi
yalmz gabiq vo gabiqalti yaddas enqrammini aktivlegdirir. Beyincik strukturlari iso
avtomatlagdirilmis harokatlorin yaddasda saxlanilmasini tomin edir.

Natica

Bas beyin gabiginin gickah, alin paylarinda, limbiq sistemdo vo gabiqgalti
niivolordo pozgunluq ehtimal olunan tolobolordo gérme yaddasinin hocmi
pozgunlugun lokalizasiyasindan asili olaraq koskin doyisikliya ugraywr. Goérmo
yaddaginin tonziminds aparict rol oynayan bas beyin gabiginin gicgah payr vo
limbiq sistemds pozulma ehtimal olunanlarda gérmo yaddasi haocminin shomiyyatli
daracads azalmasi bas beyin qabiginin alin payinda zodslonms ehtimal olunanlarda
gormo yaddast hocminin nisboton az doyisilmosilo miisayiot olundugu halda
gabiqalti niivelords pozgunluq ehtimali olanlarin gbérme yaddasinin hocmindo
ohomiyyatli doyisiklik bas vermir.
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KUR CAYI AGZINDA VOTOGO BALIQLARININ
EPiZOOTIK VOZiYYOTI

Agar sozlar: parazitlor, epizootiya, baliglar, Kiir ¢ayi, Xozor donizi

Kiir ¢aymin agzinda yasayan baliglarin ilk parazitoloji todqigatt hoyata
kecirilmigdir. 2014-2019-cu illorde bu akvatoriyadan alds edilmis 15 nove aid 246
baliq tadqiq olunmus, 78 név parazit, o climlodan baliglarin tohliikali xastaliklorinin 21
nov toradicilori askara ¢ixarilmisdir. Bu patogen parazitlorin 8 ndvii ektoparazit, 13
novil iso endoparazitdir. Bunlar baligin tonaffiisiinii pozur, organizminds yasayib
onunla qgida raqabatina girir va toksinler ifraz edir, bagirsagini tixayib hazm prosesini
cotinlogdirir, kor olmasina sobab olur, daxili orqanlarina mexanki tosir gdstorir, yaralar
amala gatirib patogen mikrooranizmlarin daxil olmasina imkan yaradir. Qeyd olunmus
patogen parazitlorin boylik aksariyyati sirinsu formalaridir. Odur ki, sorsulu saholords
baliglar bu parazitlers nisbaton zaif yoluxmuslar.

C.H.Mameoosa

SIU300THYECKOE COCTOAHUE ITPOMBICJIOBBIX PbIb
YCTbA PEKM KYPbI

Kntouesvle cnoea: napasumul, snuzoomus, puiowvl, pexa Kypa, Kacnuiickoe
Mope

Briepsrie nccienosana napasurodayHa pei0, oduTaronmx B ycrbe peku Kypsl. B
2014-2019 rr. B pe3ysbTaTe HCCIEAOBAHUS METOJOM IIOJIHOTO Mapa3uTOJIOTHYECKOTO
BCKPBITHSI 246 pBIO, OTHOCSIIMXCS K 15 BumgaM, oOHapyXeHO 78 BHAOB IAapa3uToOB, W3
KOTOpBIX 21 OTHOCHTCS K BO3OYAMTEISIM OIMACHBIX 3a0oneBaHuil pei0. M3 sToro umcna 8
BUOB SIBIIIOTCA DKTOMAapa3WTamy, a 13 BHIOB DSHIOMApasWTaMHd. OJTH IaTOTEHBI
HapyUIalOT JbIXaHWEe PbIOBI, SBISIOTCA €€ MUILIEBHIMH KOHKYPEHTaMH U BBIZETAIOT B €€
OpPraHM3M TOKCHHBI, 3aKyNOpPHBAIOT KHIIEYHUK, BBI3BIBAIOT CJEMOTY, OKAa3bIBAIOT
MeXaHW4YeCKOoe BO3ICHCTBME HAa BHYTPEHHHE OpraHbpl, o0pa3ys paHbl, CIIOCOOCTBYIOT
MIPOHMKHOBEHHWIO B HEE TMATOT€HHBIX MHUKpPOOPTaHW3MOB. [lomapisrornee OOJBITIHCTBO
OTMEUEHHBIX MATOTCHHBIX Mapa3UTOB MPECHOBOAHBIE (OpMBL. [103TOMY B COIIOHOBOAHBIX
y4acTKax phIObI cradee 3apakeHbl HMH.
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S.N.Mamedova

EPISOOTIC STATE OF COMMERCIAL FISHES AT THE MOUTH OF THE
KURA RIVER

Keywords: parasites, protozoa, fish, Kura River, Caspian Sea

The parasite fauna of fish inhabiting in the mouth of the Kura River has been
studied for the first time. As a result of the study in 2014-2019 of 246 fish belonging to
15 species by the method of complete parasitological dissection, 78 species of parasites
were found, of which 21 are causative agents of dangerous fish diseases. Among them
8 species are ectoparasites, and 13 species are endoparasites. These patogens disrupt
the respiration of fish, are its food competitors and release toxins into its body, clog the
intestines, cause blindness, exert a mechanical effect on the internal organs, forming
wounds and facilitate the penetration of pathogenic microorganisms into it. The
overwhelming majority of the noted pathogenic parasites are freshwater forms.
Therefore, in salty areas, fishes are less infested with parasites.

Qafqazin on iri ¢ayr olan Kiir monbayini Tiirkiyadon gotiirlib Glirciistan va
Azorbaycan orazilorindon kecir vo C anubi Xozora tokiiliir. Onun uzunlugu 1515 km,
hovzasinin sahasi iso 188000 km?-dir. Kiiriin deltas1 15 km-5 ens malik olub conub-sorq
istigamotindo 20 km uzanir. Deltanin qruntu asasen qum va lildon ibaratdir, burada ali
bitkilor giiclii inkisaf etmigdir. Zooplanktonun torkibindo 34, zoobentosda iso 83 ndv
onurgasiz heyvan qeyd olunmusdur. Ixtiofaunaya, dag ¢aylari iigiin saciyyavi novlar istisna
olmagqla, Kiirdo yasayan baliglarin oksoriyyoti daxildir. Burada kiilms, kiitlim, qarasol,
hagom, capaq, ¢oki, naxa vo sif kimi yarimkecici baliglar kiirli tokiirlor. Amfibilordon
burada yasil quru qurbagasi, agac qurbagasi vo gol qurbagast, reptililordon Xazar tisbagasi,
bataqliq tisbagasi vo suilan1 yasayir. Cayin deltasi ¢coxlu sayda su quslarinin, o ctimlodon
baligyeyon quslarin yasayis miihitidir. Deltadan asagi bu c¢ayin suyunun minerallasma
daracasi 2-7 %o civarmda olan agzi yerlogir. Burada hom sirinsu baliqlari, ham do bozi
doniz baliglar1 yasayirlar [2; 4].

Bu akvatoriyanin baliglarmnin parazitlorinin dyranilmasinin bdyiik praktiri va nazari
ohomiyyatinin olmasina baxmayaraq, Xozaor denizinin diger rayonlarindan [15; 17; 29 va
b.] vo Azarbaycanin basqa su hovzalorinden [18; 19; 3] farqli olaraq, bizim apardigimiz
todgiqatlara qodor onlar Oyronilmomis qalirdilar. Bununla olagodar olaraq bizim
torafimizdon Kiir ¢ay1 agzinda yasayan baliglarm parazit faunasi dyrenilmis vo onlarin
epizootik vaziyyeti miioyyan edilmisdir.

Material vo metodika. 2014-2019-cu illordo biz Kiir ¢aymin agzinda 246 balig
tam parazitoloji yarma isulu ilo [8; 21] tadqiq etmisik. Bu baliglar asagida adi ¢okilon 15
n6ve aid olmugdur: Canubi Xazar narasi — Acipenser persicus Borodin, adi Xozar kilkasi —
Clupeonella delicatula caspia (Svetovidov), Xozor sisqarimi — Alosa caspia caspia
(Eichwald), qarabel siyonok — A.kessleri kessleri (Grimm), killmo — Rutilus rutilus caspius
Jakowlev, kiitim — R.frisii kutum (Kamensky), hosom — Aspius aspius taeniatus
(Eichwald), Kiir somayisi — Chalcalburnus chalcoides (Guldenstadt), Zaqafqaziya
yastiqarini — B.bjoerkna transcaucasica Berg, ¢apaq — Abramis brama orientalis Berg,
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qarasol — Vimba vimba persa (Pallas), ¢oki — Cyprinus carpio L., naxa — Silurus glanis L.,
sif — Sander lucioperca (L.), xam1 — Perca fluvistilis (L.). Baliglarin név mensubiyyati
ixtioloji adobiyyatin [1; 7; 22] kdmayilo miiayyan edilmis, baliq névlsrinin nomenklaturasi
J. Freyhofa et al., [26] osorino goro verilmis, aldo olunmus parazitlorin identifikasiyasi iso
baliq parazitlerinin miivafiq toyinedicileri [10; 6; 11; 5] vasitasi hoyata kegirilmisdir.
Olds olunmus material daimi preparatlar soklinde Azorbaycan Tibb Universitetinin
tibbi biologiya va genetika kafedrasinda saxlanilir.
Naticalor vo onlarin miizakirasi. Bizim hoyata kecirdiyimiz todqgiqatlar noticosindo
Kiir agzinin baliglarmda 78 ndv parazit askara ¢ixarlmisdir ki, bunlardan 21 ndvii
odobiyyat molumatlarma osason baliglarin tohliikali xostsliklorinin tdradicilori hesab
olunur. Asagida bu patogen nd&vlerin, sahiblori, yoluxmanin ekstensivliyi (%) veo
intensivliyi (adad), homginin lokallagmas1 gostorilmokls, tosnifat icmali verilmisdir.
Ibtidailora aid olan parazitlorin hor baligda olan say1 dogiq miisyyon oluna bilinmodiyi
liglin, iimumi qobul olunmus gaydaya osason, baliglarin onlara yoluxma intensivliyi
gostarilmomisdir.
Yarmmalom PROTOZOA
Tip MASTIGOPHORA Diesing, 1866
Sinif KINETOPLASTOMONADA Honigberg, 1963
Dasto TRYPANOSOMAMODIDA Kent, 1880
Fasilo BODONIDAE Stein, 1878
Costia necatrix (Henneguy, 1884)
Sahibi: ¢oki (13,3%).
Lokallagmasi: dori, galsamalar.
Miixtolif fasilolors aid olan baliglarin ektoparazitidir. Inkisafi araliq sahib olmadan
gedir [6].
Tip SPOROZOA Leuckart, 1872, emend. Krylov, Dobrovolsky, 1980
Sinif COCCIDIOMORPHA Doflein, 1901
Dasto COCCIDIDA Labbe, 1889, emend. Krylov, 1980
Fasilo Eimeridae Léger, 1911
Eimeria carpelli Léger et Stankovitch, 1921
Sahibi: ¢oki (20,0%).
Lokallagmasi: bagirsagin va 6d kisasinin divarlart.
Cokikimilor fosilasinin niimayandslerinds parazitlir edir, sado inkisaf tsiklino
malikdir [6].
Tip MYXOZOA Grasse, 1970
Sinif MYXOSPORIDIA Biitschli, 1881
Dasto BIVALVULEA Schulman, 1959
Fasilo MYXOBOLIDAE Thélohan, 1892
Myxobolus muelleri Biitschli, 1882
Sahiblari: kiillmoa (23,5%), kiitim (13,3%), yastiqarin (20,0%), ¢oki (33,3%), sif
(16,6%).
Lokallagmasi: golsamalor, derialti birlagdirici toxuma, qaraciyar, boyroklor, dalag,
0d kisasi, sidik kisasi, gozlar.
Miixtalif sirinsu baliglarinin, asasen ¢okikimilarin, bir ¢ox organ ve toxumalarinda
parazitlik edir, araliq sahiblori oliqoxetlordir [16].
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Tip CILIOPHORA Doflein, 1901
Sinif CYRTOSTOMATA Jankowski, 1978
Dasto HYPOSTOMATIDA Schewiakoff, 1896
Fasilo CHILODONELLIDAE Deroux, 1970
Chilodonella hexasticha (Kiernik, 1909)
Sahibi: hagom (5,9%), xan1 (21,4%).
Lokallagmasi: goalsamalarin va dorinin sathi.
Bir ¢ox sirinsu balliglarinin ektoparazitidir; inkisafi araliq sahib olmadan gedir [6].
Ch. piscicola (Zacharias, 1894)
Sahibi: xan1 (14,3%).
Lokallagmasi: galsomalarin, dorinin va {izgoclorin sathi.
Sirinsu balliglarinin oksariyystinds geyd olunan ektoparazitdir, sads inkisaf tsiklino
malikdir [6].
Sinif HYMENOSTOMATA Delage et Hérouard, 1896
Dasto TETRAHYMENIDA Fauré-Fremiet, 1956
Fasilo OPHRYOGLENIDAE Kent, 1882
Ichthyophthirius multifiliis Fouquet, 1876
Sahibi: durnabaliq (20,0%), yastiqarin ( 13,3%), xan1 (28,6%).
Lokallagmasi: derinin, galsomalarin va lizgaclarin sathi.
Sirinsu baliglarinin genis yayilmis ektoparazitidir, inkisafinda araliq sahibden
istifado etmir[6].
Sinif PERITRICHA Stein, 1859
Dasto PERITRICHIDA Stein, 1859
Fosilo TRICHODINIDAE Claus, 1874
Trichodinella epizootica (Raabe, 1950)
Sahibi: naxa (6,7%), xan1 (14,3%).
Lokallagmasi: badenin va galsamalorin sothi.
Miixtolif fosilolordon oan sirinsu baliglarinin ektoparazitidir; araliq sahibsiz inkisaf
edir [6].
Tip PLATHELMINTHES
Sinif MONOGENEA (Van Beneden, 1858) Bychowsky, 1937
Dosto DACTYLOGYRIDEA Bychowsky, 1937
Fasilo DACTYLOGYRIDAE Bychowsky, 1933
Dactylogyrus extensus Mueller et Van Cleave, 1932
Sahibi: ¢oki (40,0%); yoluxma intensivliyi 2-33 adad.
Lokallagsmasi: galsoms yarpaglart.
Cakinin vo dabanbaligin galsams yarpaqlarinda parazitlir edir, araliq sahibi yoxdur

D. vastator Bychowsky, 1924
Sahibi: ¢oki (26,7%); yoluxma intensivliyi 3-19 adad.
Lokallagmasi: galsoms yarpaqlari.
Cakinin galsams yarpagqlarimin spesifik parazitidir, araliq sahibsiz inkisaf edir [11]
Sinif AMPHILINIDA Dubinina, 1974
Dasto AMPHILINIDEA Poche, 1922
Fasilo AMPHILINIDAE Claus, 1879
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Amphilina foliacea (Rudolphi, 1819)

Sahibi: nara (tadqiq olunmus 2 farddean birinds), yoluxma intensivliyi 1 adad.

Lokallagmasi: badon boslugu.

Noarokimilorin badon boslugunda vo qaraciyarindo parazitlik edir; araliq sahiblori
yaniizon xar¢anglor vo mizidlordir [27, 13].

CESTODA Rudolphi, 1808
Dasto CARYOPHYLLIDEA Van Beneden in Carus, 1863
Fasilo CARYOPHYLLAEIDAE Leuckart, 1878
Caryophyllaeus fimbriceps Annenkova-Chlopina, 1919

Sahiblori: kiilms (11,8%), capaq (21,4%), ¢oki (16,7%); yoluxma intensivliyi 1-6
adad.

Lokallagsmasi: bagirsaq.

Cokikimilerin bagirsaginin parazitidir, araliq sahiblori Tubifecidae fasilosinden olan
olixetlordir [14].

Dasto PSEUDOPHYLLIDEA Carus, 1863
Fasilo BOTHRIOCEPHALIDAE Blanchard, 1934
Bothriocephalus acheilognathi Yamaguti, 1934

Sahiblori: kiilma (29,4%), hasam (22,2%), semay1 (16,7%), ¢aki (20,0); yoluxma
intensivliyi 2-12 adad.

Lokallagmasi: bagirsaq.

Cokikimilarin, daha az hallarda iso bazi yirtici baliglarin bagirsaginda parazitlir edir,
araliq sahiblari kiirokayaqli xargonglardir [20].

Fasilo LIGULIDAE Claus, 1885
Ligula colymbi Zeder, 1803

Sahiblari: gomayi (5,6%); yoluxma intensivliyi 1-3 adad.

Lokallagmasi: badon boslugu.

Pleroserkoidlori ¢okikimilerin va iliskenkimilorin baden boslugunda parazitlik
edirlor, birinci araliq sahiblori kiirokayaqli xar¢onglor, asas sahiblori — iyroncalor, qagayilar
va b. baligyeyan quslardir [14].

L. intestinalis (L., 1758)

Sahiblari: yastiqarin (20,0%), ¢capaq (30,8%) yoluxma intensivliyi 1-3 adad.

Lokallagmasi: badan boslugu.

Pleroserkoidlori  ¢okikimilorin va iliskenkimilorin, prosekoidlori kiirakayaqlh
xar¢onglorin  badon boslugunda, yetkin qurdlar iso baligyeyan quslarm, daha g¢ox
gagayilarin, bagirsaginda parazitlik edirlor [14].

Digramma interrupta (Rudolphi, 1810)

Sahiblori: ¢apaq (14,3%), ¢aki (6,7%); yoluxma intensivliyi 1-4 adad.

Lokallagmasi: badon boglugu.

Pleroserkoidlori  ¢okikimilorin vo iliskenkimilorin, prosekoidlori kiirakayaqlh
xargonglorin baden boslugunda, yetkin qurdlar iss baligyeysn quslarn bagirsaginda
parazitlik edirlor [14].

Sinif TREMATODA Rudolphi, 1808
Dasta FASCIOLIDA Skrjabin et Schulz, 1937
Fasilo DIPLOSTOMATIDAE Poirier, 1886
Posthodiplostomum cuticola (Nordmann, 1832)
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Sahibi: durnabaliq (20,0%), qarabel siysnak (5,6%), kiilmo (23,5%), qarasol
(18,8%); yoluxma intensivliyi 2-25 adad.

Lokallagmasi: dori va azala.

Metaserkarilori miixtolif baliglarin doarisindo vo ozalslorindo; partenitlori Planorbis
planorbis molyuskunda, maritlori iso vaglarin bagirsaginda parazitlik edirlar [9].

Diplostomum chromatophorum (Brown, 1931)

Sahiblori: garasol (12,5%), naxa (6,7%), sif (23,5%); yoluxma intensivliyi 3-18
adad.

Lokallagmasi: gozlerin biilluru.

Metaserkarilori miixtolif sirinsu baliglarinin g6z biillurunun parazitloridir, birinci
araliq sahiblori Limnaeidaec fosilosindon olan molyusklar, osas sahiblori iso
qagayikimilordir [24].

D. commutatum (Diesing, 1850)

Sahibi: qarasol (25,0%), hasam (11,8%); yoluxma intensivliyi 1-9 adod.

Lokallagmasi: gozlorin biilluru.

Miixtolif irinsu baliglarinin gz biillurunun parazitloridir, birinci araliq sahiblori gol
ilbizlari, asas sahiblori iss qagayikimilordir [23].

D. spathaceum (Rudolphi, 1819)

Sahibi: durnabaliq (10,0%), somay1 (22,2%), sif (11,7%); yoluxma intensivliyi 2-13
adad.

Lokallagmasi: gzlorin biilluru.

Miixtolif sirinsu baliglarinin goz biillurunda parazitlik edir, birinci araliq sahiblari
g0l ilbizlari, asas sahiblari ise gagayikimilordir [23].

Tip NEMATHELMINTHES Rudolphi, 1808
Sinif NEMATODA Rudolphi, 1808
Dasta TRICHOCEPHALIDA Skrjabin et Schulz, 1928
Fasilo CYSTOOPSIDAE Skrjabin, 1923
Cystoopsis acipenseris Wagner, 1867

Sahibi: nara (tadqiq olunmus 2 fardden birinds); yoluxma intensivliyi 4 adad.

Lokallagmast: darinin alt1.

Norokimilorin dorisinin altinda parazitlik edir, araliq sahiblori yaniizon xor¢onglordir
[28].

Tip ARTHROPODA von Siebold, 1848
Sinif CRUSTACEA Lamarck, 1801
Dasto SIPHONOSTOMATOIDA Thorell, 1859
Fasilo LERNAEOPODIDAE Edwards, 1840
Pseudotracheliastes stellatus (Mayor, 1824)

Sahibi: nora ( todqiq olunmus 2 forddon birinds); yoluxma intensivliyi 2 odod.

Lokallagmasi: badonin tizari.

Narakimilarin badani, bazon golsamalari iizerinds parazitlik edir [15].

Yuxarida gostorilon melumatdan aydin olur ki, tadgigat rayonunda olan baliglarda
askar edilmis 21 ndv patogen parazitlordon 8 novii ektoparazit, qalan 13 novii iso
endoparazitdir. Biitiin ektoparazitlor vo endoparazitlorden olan Eimeria carpelli koksidisi
sado hoyat siklino malik olub araliq sahib olmadan inkisaf edirlor. Bunlardan forgli olaraq
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galan endoparazitlorin hamisinin hayat dévriyyasi araliq sahibin istiraki ilo gedir.

Parazitlordon Myxobolus muelleri — 5, Bothriocephalus acheilognathi va
Posthodiplostomum cuticola — herasi 4, Ichthyophthirius multifiliis, Caryophyllaeus
fimbriceps, Diplostomum chromatophorum vo D. spathaceum — horasi 3, Trichodinella
epizootica, L. intestinalis, Chilodonella  hexasticha, Digramma interrupta v
D. commutatum — horasi 2, Costia necatrix, Eimeria carpelli, Chilodonella piscicola,
Dactylogyrus extensus, D. vastator, Amphilina foliacea, Ligula colymbi, Cystoopsis
acipenseris vo Pseudotracheliastes stellatus —horasi 1 ndv baligda geyd olunmuslar.

Tadqiq edilmis baliqlar arasinda ¢okide — 8, kiilmode vo xanida — 4, narads,
durnabaliqda, somayida, ¢apaqda, yastigarinda, qarasolda, hagomds vo sifda — 3, naxada —
2, qarabel siyonokdo va kiitimdo — 1 ndv patogen parazit askar edilmisdir, kilkodo vo
sisqarinda patogen parazitlar tapilmamigdir.

Bizim agkara ¢ixardigimz parazitlori onlarin baliqlara gosterdiyi patogen tosirin
xarakterino gdro bir ne¢o qrupa bolmok olar. Belo ki, baliglarin golsomolori, badoni vo
lizgaclori iizerindo yasayan ektoparazitlordon Costia necatrix qamgilisy, Chilodonella
hexasticha, Ch. piscicola, Ichthyophthirius multifiliis vo Trichodinella epizootica
infuzorlary, Dactylogyrus extensus va D. vastator monogeneylori sahibin toxumalarini
qiciglandirib ¢oxlu selik ifraz edilmosino sobob olurlar ki, bu da onun tonoffiisiiniin
pozulmasma vo hotta bogulmasina sobab olur [6, 11]. Norokimilorin paraziti olan
Pseudotracheliastes stellatus onlarmn dorisi tizorindas iri yaralar smola gotirmakls hom balig
zaifladir, hom do xastolik toradon mikroorqanizmlorin onun badonine daxil olmasi iiglin
imkan yaradir [5].

Endoparazitlorden Eimeria carpelli koksidisi baligin hozm sisteminin divarlarindaki
selikli gisanin hiiceyrolorinds kiillii miqdarda artaraq, onun zsiflomosino sobob olur.
Yoluxmus baligin qarmi sisir, anal doliyindon selikdon vo bagirsaq epitelisinin
hiiceyrolorindon, parazitin sporlarindan va oosistalarindan ibarat sar1 vo sari-gohrayi ifrazat
axir. Baliglarin giiclii yoluxmasi onlarin mohvina sabab olur [6]. Baligin praktiki olaraq
biitiin organ vo toxumalarinda parazitlik edon Myxobolus muelleri 6z sahibinin badonindo
iri sistalar amolo gatirir, onun toxumalarinin histolizina sabab olur, xasta baliglarin azalslari
yumsalir, oti ac1 dad alir [12].

Caryophyllaeus fimbriceps vo Bothriocephalus acheilognathi bagirsaginda kiilli
miqdarda toplanaraq onunla qida rogabotine girir, hom do o&zlorinin maddslor
miibadilosinin toksiki mohsullart ilo onun organizmini zohorloyirlor. Yoluxma giiclii
olduqda parazitlor baligin bagirsagini tixayir vo hozm prosesini pozurlar, xasto baliglarin
qarincigr sigkinlogir. Bagirsagin divarlarindan yapisan qurdlar selikli gisan1 zodosloyib onun
iltihabma sobab olurlar. Xasts baliglar ¢ox ariglayir, bagirsaq tam tixandigda mshv olurlar
[14]

Iri 6lgiiloro malik olan Ligula colymbi, L. intestinalis vo Digramma interrupta
sestodlar1 baligin badon boslugunda lokallagaraq onun daxili orqanlarma giiclii mexaniki
tosir gostarir vo onlarn inkisafim pozurlar. Parazitlori tosirinden baliglar kiitlovi suratdo
qurtlir, yaxud baligyeyon quslarin qurbani olurlar [14].

Yast1 qurd olan Amphilina foliacea baligin asason badan boglugunda parazitlik edir.
Lakin bir ¢ox hallarda o baligin qaraciysrins keg¢ib onun giiclii suratde zadslenmasine va
naticads baligin oliimiine sabab olur [13].

Trematodlardan Posthodiplostomum cuticola baligin dorisindo vo {izgoclorindo
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parazitlik edorok, onlarin {izorindo qara lokalor amolo gotirir, baligin harokotsizlogmasine
sabab olur. Bu parazitin tssirindon baliq koérpaslarinin kiitlovi qirtlmasi miisahido olunur
[23].

Diplostomum chromatophorum, D. commutatum vo D. spathaceum trematodlart
baligin gdzlorinin biillurunda lokallagaraq onun kor olmasina sabab olurlar. Bu parazitlora
yoluxmusg baliglar zaiflayir vo asanliqla baligyeyan quslarin sikarma gevrilirlor [24].

Cystoopsis acipenseris nematodu baligin derisinds firlar amolo gotirib onun normal
harokotino mane olur, dorido pathogen mikroorqanizmlor moskon salir. Bu parazito
yoluxmus baliglarin xarici goriiniisii pislosir va onlarin amtos keyfiyyasti xeyli asagi diisiir
[25].

Qeyd olunmus parazitlorin oksariyyati sirinsu formalaridir. Bunlardan yalmz kegici
narakimilarin parazitlori olan Cystoopsis acipenseris nematodu va Pseudotracheliastes
stellatus xorcongkimisi istisna togkil edirlor. Nora balig1 bu parazitlors denizin sorsulu
saholorindo yoluxub 6z orqanizmindo onlar girinlogmis saholoro vo hotta ¢oxalmaq iiciin
daxil oldugugu c¢aylara da gatirir. Parazitoloji materialin toplanma mantagalarini biz sorti
olaraq suyunun minerallasma daracasi 2-3%o, 4-5%0 va 6-7%o olan ii¢ sahays bdlmiisiik.
Cadval 1-ds patogen ixtioparazitlorin bu sahslor iizro paylagsmasi gostorilmisdir. Buradaki
malumatdan goriiniir ki, Kiir agzimin an sirinlogsmis (2-3%o) sahasindan alde olunmusg

Cadval 1. Miixtalif daracada minerallas suya malik sahalarda qeyd olunan
patogen balig parazitlorinin siyahisi
Suyun minerallagsma doracasi

2-3%o 4-5%o 6-7%o

Parazitlorin adlari

+

Costia necatrix

Eimeria carpelli

Myxobolus muelleri

Chilodonella hexasticha

Ch. piscicola

Ichthyophthirius multifiliis

Trichodinella epizootica

Dactylogyrus extensus

D. vastator

Amphilina foliacea

Caryophyllaeus fimbriceps

Bothriocephalus acheilognathi

Ligula colymbi

L. intestinalis

Digramma interrupta

Posthodiplostomum cuticola

Diplostomum chromatophorum

D. commutatum

D. spathaceum

Cystoopsis acipenseris

Pseudotracheliastes stellatus
Novlorin say1 18

FlH |+ ]|+ ]+

+ |+

+
+

|||+

|+ ||+ +]+

—
[\
(V)]
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baliglarda 18, minerallasma doracasine gore araliq vaziyystds olan (4-5%o) sahosindaki
baliglarda 12, an sor (6-7%o) sahasindon olan baliglarda iso 5 ndv patogen parazit
taptlmigdir. Suyun sirinlosmo doracesi artdiqca patogen parazit ndvlerin do caymnin
coxalmasi, albatdo ki, aldo olunmus parazitlorin oksoriyyastinin sirin su formalari olmasi ilo
olagadardr.

Tabii ki, ektoparazitlor baligin orqanizmindon xaricds olan su miihiti ilo
bilavasito tomasda olduglarindan, bu miihitin tosirino daha ¢ox moruz galirlar vo
minerallagmaya qarst genis reaksiya normasina malik deyildirlorss, suyun
duzlulugunun ¢ox doyismosino davam gotirmirlor. Bu sabobdon tipik sirinsu
orqanizmlori olan Costia necatrix, Eimeria carpelli, Chilodonella hexasticha,
Ch. piscicola, Ichthyophthirius multifilii, Trichodinella epizootica, Dactylogyrus
extensus vo D. vastator ektoparazitlori yalmz on az duzluluga (2-3%o) malik olan
saholordo geydo almmuglar. Tipik sirinsu endoparazitlorindon iso tokco Ligula
colymbi yalniz on sirinlosmis sahodo qgeyd olunmusdur. Yerds qalan sirinsu
endoparazitlorinin hamis1 minerallagsma doracosine gors ikinci yerds olan (4-5%o)
olan saholorde do qeyd edilmisdir. Hom do Amphilina foliacea novii yalniz burada
tapilmigdir. Endoparazitlor arasinda elo novler vardir ki, onlar bizim todqiqat
apardiimiz on sor sahoalordo (6-7%o) tapilmuslar. Bunlara Myxobolus muelleri,
Bothriocephalus — acheilognathi, Posthodiplostomum  cuticola, Diplostomum
chromatophorum, D. commutatum va D. spathaceum aiddir. Siibha yoxdur ki, bu
novlor baliglart sirinsulu saholorde yoluxdurur va onlarin organizminds sor sulara
gotirilir.

Bu qisa tohlil gostordi ki, Kiiragzi rayonunda geyd olumus patogen
parazitlorin boyiik oksoriyystinin sirinsu formalaridir vo bu sobobdon suyun
minerallasma doracasinin nisbaton yliksok oldugu sahslordo onlar baliglart xeyli
zoif yoluxdururlar. Bununla olagadar olaraq belo qonasto golmok olar ki,
iglimlogdirma va ya har hans1 bagqa baliq tosorriifati todbirlorini hayata kegirmak
ticlin diri baliglarin aldo edilmasi lazim golorss, bunu todqigat rayonunun sorsulu
saholorindo etmok daha mogsods uygundur.

Yekun

2014-2019-cu illordo Kiir caymin agzinda 15 ndvo aid 246 baligin tam
parazitoloji yarma tsulu ilo todqiqi naticosindo askara cixarilmig 78 ndv parazitin
21 névii baliglarin tohliikali xastoliklorinin toradiciloridir. Bunlar Costia necatrix,
Eimeria carpelli, Myxobolus muelleri, Chilodonella hexasticha, Ch. piscicola,
Ichthyophthirius multifiliis, Trichodinella epizootica, Dactylogyrus extensus,
D. vastator, Amphilina foliacea, Caryophyllaeus fimbriceps, Bothriocephalus
acheilognathi,  Ligula  colymbi, L. intestinalis, — Digramma interrupta,
Posthodiplostomum cuticola, Diplostomum chromatophorum, D. commutatum,
D. spathaceum, Cystoopsis acipenseris, Pseudotracheliastes stellatus novloridir.
Bu patogen parazitlorin 8 novii ektoparazit, 13 ndvii iso endoparazitdir. Biitiin
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ektoparazitlor vo endoparazitlordon olan Eimeria carpelli koksidi novii sads, galan
endoparazitlorin hamis1 miirokkob hayat siklino malikdirlor. Bu parazitlorin baliga
olan patogen tosiri bir nec¢o yolla bas verir. Onlar baligin goalsomalorini vo dorisini
qieiglandirib  selik ifraz etdirorok onun tonoffiisiinii pozur, toxumalarma va
badondoki bosluglarina toksinlor ifraz edir, baligin organizminds yasayib onunla
qida roqgabeotino girir, bagirsagimi tixaylb hozm prosesini pozur, gozlorinin
biillurunda lokallagaraq kor olmasina sabab olur, daxili orqanlarina mexanki tosir
gostorir, dorisindo  vo  qgolsomolorindo  yaralar omolo  gotirib  patogen
mikrooranizmlarin daxil olmasina imkan yaradirlar. Norokimilorin parazitlori olan
2 nov istisna olmagla, biitiin geyd olunmus patogen parazitlor sirinsu formalaridir.
Odur ki, sorsulu sahalords baliglar bu parazitlors nisbaton zaif yoluxmuslar.
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QANIX-OYRICAY VADISi VO ONA BiTiSiK ALCAQ DAGLIGI
TOBIii LANDSAFTLARININ TRANSFORMASiY{&S}NIN
KOSMOLANDSAFT METODLARLA TODQIiQi

Agar sozlar:  kosmolandsaft, aqrolandsaft, aqroirrigasiya, antropogen
komplekslar, antropogenlosma amsali, kosmik sakillar, degifrlomo, landsaft

Qanix-Oyricay vadisi vo ona bitisik alcaq dagligi landsaftlarinin insanlarin
tosiri ilo transformasiyasinin vo onun yaratdigi ekoloji fosadlarin tadqiq edilmasi ¢ox
boyiik elmi vo metodiki shomiyyoto malikdir. Bu problem bu giino godor demok olar
ki, asasl sokilda tadqiq edilmomisdir. Ona gora do toqdim olunan maqals miiasirliyi,
elmiliyi vo aktuallif1 ilo diqqsti calb edir. Maqalads ilk dofs olaraq Qanix-Oyricay
vadisi vo ona bitisik al¢aq daghgin miixtolif monimsonilms doracesine malik
landsaftlarinin torpaq tiplorinin aqroekoloji gdstoricilori torofimizdon qoyulmus 20
kasim asasinda sistemli dyronilmisdir. Aparilmig laborator analiz naticesindo miiayyen
olunmusdur ki, miasir landsaftlar goxasrlik suvarma noticoesindo koskin struktur
doyisikliyino moruz qalmigdir. Tobii komplekslor miixtolif mohsuldarliq doracesine
malik antropogen modifikasiyalar vo aqrolandsaftlarla ovoz olunmusdur. Maqalado
geyd olunan landsaft tiplori vo onlarin torpaq tiplerinin mohsuldarligi, ekoloji
potensiali, monimsonilmo saviyyasi tohlil edilmis vo har bir meydangada moévcud olan
landsaftlarin ekoloji-cografi xiisusiyyatlari qiymatlandirilmisdir.

P.A.Anuesa

KOCMOJAHAIMA®THOE HCCJIEJOBAHUE TPAHC®OPMALIUA
INPUPOJHBIX JIAHAIADTOB 'AHBIX-AI'PUYAUCKOMU JOJIMHBI U
NPUIETAIOIIIUX HU3SMEHHOCTEHR

Kntouesole cnoea: KOCMU4eCcKuil nanowagm, azponanowaghm,
azpouppueayus, aHMpONO2eHHble KOMNIEKCbl, AHMPONO2EHHBlU  KOIDduyuenm,
KOCMU4ecKue CHUMKU, pacuugposka, ranouwagm

Wzydyenne aHTpomoreHHO# TpaHchopManuu JONUHBI ['aHBIX-ATpHuail u
IIPUJIETAIONINX PABHUHHBIX JIAHAMIA(TOB U 3KOJIOTUYECKUX [TOCTIEACTBUIN, KOTOPBIE 3TO
co3JaeT, MMeeT OONBLIOe HayYHOE M METOAOJIOTHUECKoe 3HaueHne. Ha cerogHamnnit
JIeHb 3Ta MpobiemMa u3ydyeHa HeAdocTaroyHo. lloaToMy mpeacTaBieHHas CTaTbs
IIPUBJIEKAET BHUMAaHUE CBOECH COBPEMEHHOCTbIO, HAYYHOCTBIO M AaKTyaJlbHOCTBIO.
BnepBeie B cratbe Ha ocHoBe 20 pa3pe3oB CHUCTEMAaTHYECKH  H3Y4YEHBI
arpod’KOJOrMYecKue IOoKa3aTelnd TUIOB MOuYB JaHAmapToB [ aHbIX-Arpudaickoi
JIOJIMHBI U TPUJIETAIONINX HU3MEHHOCTEH C pa3HOM CTeNeHblo pa3BuTus. B pesynbraTe
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71a00paTOPHBIX MCCIEIAOBAaHUH  YCTAaHOBJIEHO, YTO COBPEMEHHBIC JIaHAIIA(THI
MIpeTepreny KapAWHaIbHbIE CTPYKTYpHbIE U3MEHEHHS B pPe3ybTaTe MHOI'OBEKOBOTO
opoureHusi. Ha cMmeHy TOpUpOAHBIM KOMIUIEKCAM HPUILIM  aHTPOIOTCHHBIE
MonuUKanMu W arpojaHAmadTel ¢  pa3HOW IPOAYKTHBHOCTBIO. B craThe
MIPOAHAJIM3UPOBAHbl THUMBI JaHAMA()TOB W WX THUIBI TO0YB, MPOIYKTUBHOCTS,
JKOJIOTUYECKUI TOTEHIMall, YpPOBEHb pa3BUTHUA M JlaHa OILIEHKAa D3KOJOro-
reorpaduueckux 0COOEHHOCTEH CYIIECTBYIOIIMX JaHAIAGTOB Ha KaXKIOM yYacTKe.

R.A.Aliyeva

COSMOLAND LANDSCAPE STUDY OF THE TRANSFORMATION OF THE
NATURAL LANDSCAPES OF THE GANIKH-AYRICHAY VALLEY
AND ADHERING TO THE LOWLANDS

Keywords: space landscape, agricultural landscape, agriirrigation,
anthropogenic complexes, anthropogenic coefficient, space images, decoding,
landscape

The study of the anthropogenic transformation of the Ganikh-Ayrichay valley
and the adjacent plain landscapes and ecological consequences, which it creates, has
great scientific and methodological significance. Today, this problem has been studied
incompletely. Therefore, the presented article attracts attention to its modernity,
scientificity and relevance. For the first time in the article on the basis of 20 cuttings
systematically studied agroecological indicators of soil types of the Ganikh-Ayrichay
valley and the lowlands with different levels of development. As a result of laboratory
studies, it was established that modern landscapes have undergone cardinal structural
changes in the results of multi-century cultivation. Anthropogenic modifications and
agro-landscapes with different productivity came to replace the natural complexes. The
article analyzes the types of landscapes and their types of soil, productivity, ecological
potential, level of development and wise assessment of ecological and geographical
features of existing landscapes in each area.

Aktualhq

Respublikamizin miiasir landsaftlarinin, onlarin transformasiyasinin vo
mohsuldarliginin todqiq edilmosindo B.9.Budaqovun, A.A.Mikayilovun [6],
M.A Miiseyibovun [7], Q.S.Mommadovun [5], E.K.Olizadanin,
M.C.Ismayilovun, Y.8.Qoribovun, M.I.Yunusovun, E.S.Mommodbayovun,
S.Y.Quliyevanin, 1.Y Kuginskayanin vo s. miitoxasislorin xidmeotlori bdyiikdiir.
Miiasir dovrdo tobii landsaftlarin insanlarin tosiri altinda transformasiyasinin
tohlil edilmosi ¢ox bdyiik elmi vo nozori shomiyyoto malikdir. Bu baximdan
torpaglarin fiziki vo kimyovi xiisusiyyatlorinin elmi tohlillor osasinda laborator
soraitinds Oyronilmosi ilo miiasir landsaftlarin qiymetlondirilmasi xiisusi
diqqoto malikdir. Isin osasin1 miixtolif dévrlordo ¢okilmis kosmik sokillorin
desifrlonmosi, landsaftlarin  miasir ekocografi vo struktur funksional
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xuisusiyyatlori qiymatlondirilir.

Qanix-Oyrigay vadisinin vo ona bitisik algaq daglhigin miixtolif inkisaf
morhalslorinds olan tobii-antropogen landsaftlarinda torpaglarin torpaq tiplorinin
aqro-ekoloji gostoricilori 20 kosimdo vo 120 torpaq niimunasinds tohlil edilorok
landsaftlarin formalasma vo inkigafimin osas tomaiillori miioyyonlogdirilmigdir.
Taobii komplekslorin vo antropogen modifikasiyalarin mohsuldarliq dorocasi,
monimsonilmo soviyyssi vo etalon soklindo seg¢ilmis meydangalarin  miasir
landsaftlarinin ekoloji-cografi xiisusiyyatlori, onlarin antropogenlogma daracolari
konkret faktlar asasinda sistemli sokildo tohlil edilmisdir.

Kosmolandsaft metodlar ilo koskin kontrasth dagotoyi, algaq dagliq ve
dagaras1 ¢Okokliklorin tobii landsaftlarinin Qanix-Oyrigcay vadisi timsalinda
xtisusi elmi ardicilligla tohlili region ii¢iin bir sira miithiim qanunauygunluqglarin
askar edilmosino imkan verir. Xiisusilo miioyyon zaman hiidudlarinda tobii
landsaftlarin antropogen transformasiyasinin osas istigamatlorinin miisyyon
edilmosi, landsaftlarin antropogenlosmo doracasinin  vo aqrolandsaftlarin
mokan-zaman hiidudlarinda paylanmasi, eyni zamanda, landsaftlarin tosorriifat
potensialinin vo ekoloji tarazliginin qorunmasina real zomin yaradir.

Tohlil

Kosmik sokillorin desifrlonmosi noticosindo miioyyon edilmisdir ki,
Talagay, Kiirmiikcay, Kiscay, Sincay, Tiiryancay vo digor iri ¢aylarin gotirmo
konuslarinda konusarasi diizonliklorindo aqrolandsaftlar koskin parcalanma (2,5-5
km/kmz) vo xirdagobokali strukturlar ilo forglonir. Maili diizonliklorin olverisli
meliorativ goraito malik, mohsuldar boz-qohvayi, diizon-meso-gohvayi, boz-¢gomon
torpaglarinda taxil, torovoz, meyvo baglari iri arealli, zoif parcalanmis konturlari ilo
digqgoti calb edir.

Qanix-Oyricay vadisi vo ona bitisik algaq daglig: tobii landsaftlarinin
struktur-funksional xiisusiyyatlorinin dyronilmosi regionun tobii potensialinin
diizglin giymotlondirilmasindo, miixtolif ekoloji vo tosarriifat problemlorinin
hallinds boyiik rol oynayir.

Apardigimiz  toadqiqatlarla regionda suvarmanin intensivliyindon vo
tarixindon asili olaraq, qonur-gohvoyi, gohvayi-meso, karbonatli-qohvoyi-meso,
diizon-meso-coman vo s. torpaqlarmin iist qatlarinda qalmlhigr 0,5-1,0 m-a ¢atan
aqroirrigasiya horizontu yaranir. Qadimdon suvarilan Vondam, Nic, Korimli vo s.
kondlordo vo onlarin otrafindaki orazilordon axan kanal vo arxlarin konarlarinda
mikrogalxmalar, paleobasdirilmig torpaglar omolo golir [2].

Qanix-Oyrigay vadisi vo ona bitisik algaq daghigi aqro-komplekslorinin
miiasir inkisafin1 vo onun funksional xiisusiyyatlorini miioyyonlogdirmokdon 6trii
regionun miixtolif doyisilma doracasina malik komplekslorinden torpaq niimunslori
gotiirilmiis, timumi azot, timumi fosfor, humus, udulmus asaslar vo s. gostoricilor
tohlil edilmisdir.
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Cadval 1
Qanix-Oyricay vadisi va ona bitisik al¢aq daglhgin miixtaolif monimsanilma doracasina
malik landsaftlarimin torpaq tiplarinin agro-ekoloji gostoricilori

Kosim- | Qranulometrik Umumi | Umumi | Odulmus pH
. Darinlik torkib % Humus osaslarin .
lorin (sm) %I azot fosfor comi Suspensi-
sira say1 <0,001 | <0,01 %-lo %-lo yasinda
mg-ekv
Dagliq zonanin torpaglari
Dag-¢omon-bozqir torpaqlari
0-11 21,52 | 67,20 3,86 0,29 0,18 13,78 6,8
11-36 | 24,96 | 38,68 3,23 0,14 0,16 14,18 7,1
36-64 | 28,96 | 54,48 1,74 0,08 0,05 15,03 7,3
1 64-95 | 28,24 | 57,04 1,62 - - 21,42 8,0
0-21 26,80 | 64,96 3,56 0,18 0,15 24,49 7,3
21-49 | 36,40 | 53,68 1,85 0,06 0,07 26,77 7,6
49-88 | 23,28 | 30,88 0,87 0,04 0,03 45,71 8,1
2 88-104 | 17,20 | 53,36 0,76 - - 44,38 8,3
0-25 26,72 | 36,72 5,59 0,20 0,19 28,63 7,3
25-55 | 35,80 | 46,83 4,54 0,16 0,13 22,68 8,0
55-80 | 33,66 | 70,30 2,11 0,09 - 22,39 7,9
3 80-110 | 31,60 | 83,63 1,37 - - 26,53 8,2
Meso altindan ¢ixmig yuyulmus dag-qohvayi torpaqlar
0-24 19,28 | 54,60 4,90 0,41 0,38 21,68 6,9
24-41 | 23,60 | 48,80 4,73 0,35 0,25 30,51 6,8
41-52 | 29,60 | 50,60 2,82 0,19 0,12 25,84 7,1
52-68 | 16,64 | 61,68 1,85 0,05 0,06 27,41 7,0
68-87 | 28,68 | 48,72 1,63 T.olm | T.olm 25,11 7,2
87-104 | 31,04 | 60,72 1,15 - - 27,56 7,3
104-131 | 29,52 | 59,20 | T.olm - - T.olm 7,4
4 131-155 | 37,32 | 63,88 - - - - 7,1
0-8 20,72 | 49,56 3,19 0,17 0,15 22,20 6,9
8-24 17,40 | 49,24 2,24 0,13 0,09 28,50 7,0
24-49 | 17,60 | 48,64 1,93 0,11 0,07 26,45 7,0
5 49-75 | 10,24 | 42,84 0,97 T.olm | T.olm 21,18 7,0
0-21 18,0 | 58,00 5,90 0,37 0,27 32,83 7,0
21-60 | 13,20 | 61,20 2,61 0,17 0,18 30,04 7,1
60-85 | 14,80 | 73,20 1,55 0,10 T.olm 24,53 7,3
6 85-115 | 12,20 | 56,45 0,96 - - T.olm 7,4
0-29 18,00 | 34,40 3,77 0,18 0,17 20,96 6,8
29-46 | 20,80 | 46,40 2,82 0,14 0,15 21,08 6,9
46-60 | 21,60 | 37,60 1,17 0,07 0,04 21,68 7,0
60-85 | 20,80 | 34,60 1,17 T.olm | T.olm 24,70 7,2
7 85-115 | 3,00 | 62,00 0,87 - - 26,54 7,0
0-17 28,40 | 58,80 5,34 0,31 0,29 23,74 6,9
17-50 | 23,60 | 54,00 3,56 0,25 0,18 20,11 7,0
50-67 | 18,40 | 52,40 1,14 0,10 0,07 23,76 7,1
8 67-98 | 19,75 | 63,16 0,96 T.olm | T.olm 25,06 7,1
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Miioyyon edilmisdir ki, biitiin torpaq kosimlorindo humusun, osas qida
elementlorinin, o climlodon azotun miqdari biitiin torpaq profiliboyu derinlik iizro
todricon doyisilir. Hotta qodimdon suvarilan torpaglarin oksoriyystindos 80-90 sm
dorinlikds belo humusun miqdari 1,5-1,8%-o catir (Cadval 1).

Humusun vo qida elementlorinin dorinlik tizro qeyd edilon gokildo artmasi
torpaglarin godim zamanlardan miitomadi sokilds becarilmasi ilo baghdir. Belo ki,
yeni monimsanilon vo suvarilan torpaqglardan forgli olaraq godimdon suvarilan vo
becarilon torpaqglarda saquli profil lizro genetik qatlar aydin sokildo diggeti calb
etmir. Hotta humus qati bazi hallarda 0,5-0,6 m-o ¢atir. Humusun vo torpaga
mohsuldarliq veran diger elementlorin saquli profilboyu transformasiyasinin
pozulmasi tobii rejimin biitiin ekocografi xiisusiyyatlorini asash sokildo doyisdirir.
Bizim miiayyan etdiyimiz 20 ekoloji miisahido mantogasinin har biri tokco yerlosdiyi
landsaftla, miitloq hiindiirliiklo deyil, eyni zamanda, doyisilmo doracasino gora do
bir-birinden forglonan ekoloji monitoring montaqgalordir (Sakil 1).

QANIX-SYRICAY VADISi V@ 8TRAF DAGLIQ SRAZILSRIN
TORPAQ ORTUYU V@ MUSAHID® MEYDANCALARI (ROQSMLERLS)

Sarti isaralar
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Sakil 1. Qanix-Oyrigay vadisi va ona bitisik alcaq daghg tabii landsaftlarinda
secilmis ekoloji miisahido meydancalari

Landsaftlarin transformasiyasini, tarazli inkisafini, ekoloji dayamqgligini
miioyyan etmok iiciin todqiq olunan regionda bir-birindon doyisilmo doracasine vo
mohsuldarligina goro forglonon 20 miisahido meydangasi se¢ilmisdir. Hor bir
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meydangada torpaq kosimlori qoymaqla onlarin ekocografi xiisusiyyotlori vo
mohsuldarligr dyronilmisdir. Kesimlor yuyulmus, qaratorpaga bonzer dag-comon
torpaglarda, dag-comon-bozqir torpaglarda, yuyulmus, ¢omonlogmis qonur-dag-
meso torpaglarda, meso altindan ¢ixmus yuyulmus dag-qshvayi torpaqlarda
goyulmusdur. Hor bir torpaq kosimlorindon dorinlik {iizro gétiiriilon torpaq
niimunalorinin qranumetrik torkibi, humusun miqdari, torpagda olan qida
elementlori (azotun vo fosforun mumi miqdar)), udulmus osaslarm, pH
suspensiyast vo s. laborator soraitds analiz edilmisdir (Cadval 1).

Miisahido meydancalarinda doyisilmo dorocasine gora do landsaft vahidlori
bir-birindon forqlonir. Se¢ilmis meydangalardan 1, 3, 6, 8, 11, 12, 13, 15, 17
saylilart koskin doyisilmis, osasli transformasiya olunmus diizon-meso-¢oman,
allitvial-comon, ¢omon-meso torpaglarinda qoyulmusdur. Analiz naticalorindo
mioyyon edilmigdir ki, bu torpaglarin oksoriyystinin {ist gatlarinda humusun
timumi miqdart 0-80 sm-lik profildo demok olar ki, doyisilmir (8—4%). Lakin
gotirmo konuslarmin vo konusarasi diizonliklorin miixtolif dorocods doyisilmis
komplekslorinds torpagin mexaniki torkibinds koskin dayisikliklor miisahids edilir.
Burada qoyulmus kosimlords (5, 7, 9, 10, 14, 16) formalasan alliivial-coman,
karbonath diizon-meso-¢omon, yuxa gohvayi-meso torpaglarinda humusun miqdari
3,8-5% arasinda, iimumi azotun miqdar 0,28-0,18% arasinda doyisilir. Algaq
daghgm vo qismon orta daghgin dag-meso-qohvoyi torpaglarinin miixtolif
yarimtiplerinde qoydugumuz 2, 4, 18 va 20-ci kesimlorde torpaglarm koskin
monimsonilmasi vo oasaslhi doyisilmosi miisahido olunur. Belo ki, burada
goydugumuz oksor torpaq kosimlorindo humusun vo qida elementlorinin biitiin
profilboyu barabor paylandigi miioyyon edilmisdir [1].

Tadgiqat rayonunda qoydugumuz miisahido meydangalar1 inzibati rayonlar
iizro do geyri-borabor paylanmisdir. Belo ki, daha ¢ox torpaq kosimlori Qabalo,
Saki, Oguz v Zaqgatala rayonlar arazilorindadir.

Qanix-Oyrigay vo ona bitisik algaq daghiginda okingiliyin inkisafi tobii
landsaftlarin strukturunu, onlarin dayaniqliq deracalerini asaslt sokilde dayisdirir.
Miixtolif doracado suvarilan vo domys okinlori soklinds istifads edilon komplekslor
tokca tobii landsaft tipleri iizra deyil, eyni zamanda, inzibati-orazi vahidlori {izra do
xeyli dayisilir [3].

Todqiq olunan regionun okingilik zonalar1 biitiin inzibati rayonlarda
geomorfoloji, torpag-iglim xiisusiyyatlorino gors iki hissoyo — dagatoyi vo diizonlik
zonalarina ayrilir. Son illorin statistik melumatlarinin tohlili naticasinds miioyyan
etmisik ki, regionun Balakon, Qax, Zagatala, Soki, Oguz, Qabalo rayonlarinin 50—
60%-don artiq arazileri dagliq zonada yerlosmasine baxmayaraq, hamin rayonlarin
aqrolandsaftlarinin 70%-1, yoni 120 min hektardan artig1 dagaras1 Qanix-Oyricay
maili diizanliyinin, 30%-i iso dagotoyi diizenliklorin vo algaq daghiginin payina
diisiir.

Agrolandsaftlarin regional forqlorinin tahlili naticasinde miioyyan edilmisdir

74



OANIX-OYRICAY VADISI VO ONA BITISIK ALCAQ DAGLIGI TOBII LANDSAFTLARININ...

ki, Qanix-Oyricay vadisi vo ona bitisik alcaq daghigin biitlin rayonlarinda
aqrolandsaftlar mohsuldarligina, tabii potensialina, monimsonilmo daracasing va s.
goro bir-birindon forqlonon miixtolif modifikasiyalara ayrilir. Todqiq olunan
regionda tosorriifat funksiyasindan asili olaraq, aqrolandsaftlarin suvarilan vo
domyas okin, bag-plantasiya, seliteb, seliteb-bag, bigonok vo otlaq tiplori ayrilmigdir.

Coxsayl statistik materiallarin vo kosmik informasiyalarin tohlili noticosindo
mioyyan edilmisdir ki, regionun antropogen komplekslor i¢arisindo suvarilan okin
saholori vo onun yaratdigi miixtolif aqroirriqasiya landsaft vahidlori boyiik
istlinliiyti ilo forglonir. Regionun kond tosorriifati okinlorinin sahovi strukturunun
tohlili ilo miioyyon edilmisdir ki, tadqiqat obyektindo bdyiik iistiinlilyii ilo segilon
miiasir aqroirrigasiya landsaftlariin tosorriifat strukturunda osas yeri taxil okinlori
(50%-don ¢ox), bag plantasiyalar (25%-don ¢ox), taravaz va bostan bitkilori, kartof,
silosluq qargidali, yonca, yem bitkilori (15%) vo digor okinlor tutur. Lakin qeyd
etmok lazimdir ki, regionun kond tosorriifati okinlorinin strukturunda osash
komiyyat vo keyfiyyat doyisikliklori do miisahids edilir. Bels ki, son illordo Qanix-
Oyrigay vadisi vo ona bitisik dagstoyi orazilorin aqrolandsaftlarimin strukturunda
bas veran on miihiim keyfiyyat doyisikliyi taxil vo ¢oxillik okinlorin saholorinin
artmasidir. Taxil okinlori qismon do coxillik okinlor baslica olaraq toravoz, bostan
okinlorinin vo xirda arealli yem bitkilorinin okin sahalorini tomsil eden
aqroirrigasiya landsaftlar ilo ovoz olunmusdur.

Kosmik gokillordon alinan informasiyalarin tohlili noticosindo miioyyon
edilmisdir ki, regionun oksor aqrolandsaftlari vo onlarin sorhadlori diiz hondosi
fiqurlar soklindo miixtalif sobokali strukturlarla tosvir edilir. Suvarma kanallarinin
vo arxlarin six soboko yaratdigi godimdon suvarilan aqrokomplekslordo orazinin
morfogenetik xiisusiyyatlorindon asili olaraq, landsaftlarin tosvirindo lolokli, xatti,
zolagh, lokoli, xirda ndqtoli strukturlar diggoeti colb edir [4]. Dagotoyi maili
diizonliklords formalasan iri sahovi strukturlu aqrokomplekslor Qanix-Oyricay
vadisino dogru getdikco aqrolandsaftlarin nisboton xirda sobokoli, zolaqh, xotti
strukturlart ilo ovez olunur, lakin vadinin yasti, zoif meyilli hamar diizonliklorindos
tadricon iriareall1, nisbaton yekcins sobokoli komplekslor formalagir.

Qanix-Oyrigay vadisi va ona bitisik alcaq dagligin miiasir landsaftlarinin
suvarilmasia, tosarriifat  strukturuna, monimsonilmo  doracoesing,  tobii
moahsuldarligina, meliorativ xiisusiyyatlorine vo s. goéro bir-birinden forglonon
asagidaki qruplara ayirmaq olar:

1. Mailli, dalgali-topali, azmeyilli, yasti diizonliklorin zoif yuyulmus
karbonatli, meso altindan ¢ixmus gohvoyi torpaglarinda bag-plantasiya, seliteb
komplekslar vo miixtoliffunksiyali akin saholari (taxil, torovaz, tiitiin, yem vo s.). Iri
baglarin fonunda tok-tok sopolonmis yasayis montogolori xiisusi kompleks kimi
diggati calb edir. Bunlarin antropogenlagsmas amsali 0,8-don ¢oxdur.

2. Topali, topali-tirali, miixtslif dorocods parcalanmis (1,5-2,5 kmvkm?),
yastt vo mailli diizanliklorin gohvayi-meso, gohvoyi-mesa-¢omon torpaqlarinda
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iriarealli bag vo plantasiyalar. Bu komplekslorin tipik, karbonatli, yuyulmus
goshvayi torpaqglarindaki findiq, qoz, sabalid, alma vo s. baglarin sahasi 30,4 min ha,
iriarealli seliteb-bag komplekslorin sahosi iso 10 min hektardan c¢oxdur.
Antropogenlogsmos amsal1 0,7-0,8 arasinda doyisir.

3. Zoif pargalanmis (0,5-1,5 km/km?), yasti, mailli diizenliklorin meso
altindan ¢ixmis dag-qohvayi vo dag boz-qohvayi torpaglarinda miixtaliffunksiyali
okin, gismon do bag-plantasiya komplekslori. Onlarin yayildig1 orazilor 20 min
hektara yaxindir. Seliteb komplekslorin strukturunda baglar va plantasiyalar aparici
yeri tutur. Maili diizonliklor zoif su tochizatina malik orazilorini ohato edir. Tobii
komplekslorin meliorativ cohatdon olverigsiz olmasi, zaif tobii potensiali onlarin
mohsuldarligina ¢ox ciddi tosirlor gostorir. Antropogenlosmo amsali 0,6—7 arasinda
dayisir.

Todqiq etdiyimiz regionda tobii-antropogen landsaftlarinin strukturunda
aqroirriqasiya landsaftlarinin pay1 35% (24 min ha), bag-plantasiya komplekslorin
pay1 25% (17 min ha), seliteb-bag, miixtolif yasayis komplekslori, otlag-bigonok vo
orlis 25% (62 min ha) toskil edir. Goriindiiyli kimi, zoif antropogenlogmis
landsaftlarin payr ¢ox azdir. Zoif monimsonilmis komplekslor ¢ay dorslorini,
gotirmo konuslarini, pargalanmig, yuyulmus yamaclari ohato edir.

Qanix-Oyrigay vadisi va ona bitisik alcaq dagligin miiasir landsaftlarinin
transformasiya xiisusiyyotlorinin todqiqi noticosindo belo gonasto golmok olar ki,
todgiqat obyektinin miiasir tobii landsaftlar1 koskin antropogenlosmisdir. Oksor
tobii komplekslorin antropogenlosmo omsali 0,6-0,9-a yaxindir. Qanix-Oyricay
vadisi vo ona bitisik alcaq dagliginda aqrolandsaftlarin bir nega tipini ayirmaq olar.

1. Zoif pargalanmig, azmeyilli, hamar vo yasti diizonliklorin boz-qohvayi,
¢omon-gohvayi torpaqglarinda torovoz vo taxil okinlorindon, seliteb komplekslordon
ibarot aqroirriqasiya landsaftlari;

2. Zoifmeyilli, zoif parcalanmis dalgali, topeli-tiroli, qabariq konus
diizonliklorinin ¢omon-boz-qohvayi torpaglarinda iriarealli bag, taxil, torovoz,
bostan va xirdaarealli taxil bitkilorinin okinlori;

3. Zoif pargalanmus, tiroli, topali gotirmo konuslarin, konusarasi
diizonliklorin ¢omon qohvoyi torpaqlarinda formalasan bag-plantasiya, toravaz,
bostan va taxil bitkilarinin akinlori;

4. Zoif pagalanmig dalgali, topali alliivial va alliivial-proliivial diizonliklorin
suvarilan ¢omon-gohvayi torpaqlarinda aqroirrigasiya vo seliteb-bag komplekslori.
Antropogenlasma amsali 0,9-dan ¢oxdur;

5. Caylarin gotirmo konuslariin, gabariq diizonliklorinin ¢omon-gohvayi,
¢omon-boz torpaqlarinda otlag-bigonok, seliteb, bag vo s. komplekslor. Olverisli
meliorativ soraiti ilo forglonir;

6. Cokok diizanliklorin, ¢ay dorolorinin subasar-comon, bataqlig-comon
torpaglarinda aqroirrigsiya, otlag-comon, bigonok, seliteb komplekslor ¢ox zoif
antropogenlosmosi ilo forglonir. Bu kompleksin 70%-don artiq orazisi yararsiz
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oldugu iiciin tosarriifat istifadosino calb edilmir. Antropogenlosmo amsali 0,5-don
azdir.

7. Tirali, topali, iri das qalaglarindan ibarat gotirmo konuslari, ¢okokliklor
lizorindo subasar-comon torpaqlar, epizodik istifade olunan otlag-bigonaklor,
yararsiz arazilor. Antropogenlogsms amsali 0,2-don ¢ox deyil.

Natico

1. Miasir  landsaftlarinin ~ transformasiya  xiisusiyyatlorinin ~ kosmik
metodlarla todqigi noticasinds miioyyon edilmisdir ki, orazinin tobii-antropogen
landsaft strukturunda aqroirrigasiya landsaftlarinin pay1 35% (24 min ha), bag-
plantasiya komplekslori 25% (17 min ha), seliteb-bag, miixtolif yasayis
komplekslori, oriis-otlaq va s. 25% (62 min ha) toskil edir.

2. Miixtolif illordo ¢okilmis aerokosmik sokillorin tohlili gdstorir ki, Qanix-
Oyrigay vadisi vo ona bitisik algaq dagligin torpaglarinda deqradasiya prosesi son
illordo daha da siirotlonmisdir. Bunun da sobobi taxilgilig, torovozgilik vo yem
bitkilori altinda istifado olunan torpaglarda suvarmanin plansiz vo mal-qaranin
diizgiin otarilmamasidir.

3. Sistemsiz vo plansiz antropogen tozyiq naticosinds soth Ortyiiniin 70%-
don ¢oxu kaskin doyisikliyo moruz qalmis, intensiv otarma, tobii potensiali nozors
almadan kond tosorriifat1 toyinath torpaglardan istifado edilmosi, sohralasma vo
sorlagsma ocaqlarin yaranmasi, mesalorin kolluglara ¢evrilmasi, son naticads ekoloji
tarazligin pozulmasi sistemli miisahidolorin vo elmi todqiqatlarin aparilmasi
zoruratini yaradir.
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BJIMAHUE PA3JIMYHBIX ®PAKTOPOB HA
SJIEKTPOXUMHMNYECKOE ITOJIYYEHUE TOHKHUX
MOKPBITUM B CHCTEME Re-Se-Cu

Knioueevie cnoea: penuil, mouKue HNOKPbIMUs,  DIEKMPOXUMULECKOE
ocadicoenue, mpolinvle CHIABbL, NIOMHOCHb MOKA

Jannas paboTa TOCBAIIEHA JIIEKTPOXUMHUYECKOMY OCAKICHHUIO TPOHHBIX
MIOJIYTIPOBOHUKOBBIX NMOKphITHH Re-Se-Cu u3 cysb(haTHOTO 3JICKTPOJINTA U BIUSHUIO
pa3auuYHBIX (AKTOPOB HA COCTaB M KA4eCTBO IMOKPHITHH. BBUIO M3ydeHO BiMsHUE
pa3IUYHBIX (PAaKTOPOB: COZIEpKaHWE KOMIIOHEHTOB B DJIEKTPOIIUTE, IJIOTHOCTH TOKa,
CyMMapHOW KOHIICHTPAIMK KOMIIOHCHTOB, TEMITepaTyphbl, KHCIIOTHOCTH pPAaCTBOPOB H
JIp. Ha COCTaB M Ka4eCTBO MOKPBITUH. Y CTAHOBJICHO, UTO, C ITOBBIIICHUEM COJICPIKaHUE
PEHUS B DIIEKTPOJIUTE U TEMIEPATYPHhI, COJIEPIKAHUE PEHUS B OCAJKE yBEINYHBACTCS.
Ha ocHoBaHWHM SKCIIEPUMEHTAIBHBIX MAaHHBIX, UL TOMYYECHHS ITOTYIIPOBOIHUKOBBIX
CIUTABOB pEeHUil-ceNeH-Meab, comepxkamux 35-50% Re pexomeHmyeTcs ciiexyrormii
COCTaB 3JICKTPOJNHUTA (MOJIL/J): 6,9‘10"3KReO4 +9-10™ +1,8'10"2 SeO, + 6-10* =
1,2 10CuCl,-2H,0 + 2H,S0, ° t=80°; V=O,005VS'1; pH=0,1, snextpoxn — Pt.

K.F.ibrahimova

ELEKTROKIMYOVI USULLA Re-Cu-Se SISTEMINDO NAZIK
TOBOQOLORIN ALINMASINA MUXTOLIF AMILLORIN TOSIRI

Agar sozlar: renium, nazik tabaqa, elektrokimyavi ¢okiintii, ti¢lii arinti, corayan
sixlig

Verilmis is elektrokimyovi yolla yarimkegirici xassays malik Re-Cu-Se iiclii
orintisinin sulfat mohlullarindan alinmasina vo miixtslif amillorin Ortiiyilin torkib vo
keyfiyyotino hosr edilmigdir. Miixtolif amillorin: komponentlorin elektrolitdo
qatiliginin, komponentlarin tasirine com qatiliginin, temperaturun, coroyan sixliginin,
mohlulun tursulugunun vo s. torkib vo keyfiyyatino tosiri Oyronilmisdir. Miiayyen
edilmisdir ki, elektrolitds reniumun miqdar1 vo temperatur artdiqca c¢okiintiido
reniumun miqdar1 artir. Aparilan todqgiqatlar noticesindo yarimkegirici xassoyo malik,
torkibinds reniumun faizlo miqdar1 35-50 olan renium-mis-selen arintisinin alinmasi
figiin asagidaki torkibdo elektrolit toklif edilmisdir. Elektrolit mol/l: 6,9¢10°KReO, +
9¢10™ +1,82107 SeO, + 6210 + 1,2¢10°CuCl,*2H,0 + 2H,S0;, t=80° V=0,005VS-1;
pH=0,1, electrod— Pt.
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K.F.Ibrahimova

THE INFLUENCE OF DIFFERENT FACTORS ON THE
ELECTROCHEMICAL OBTAINING FOR THIN COVERINGS IN
THE SYSTEM Re-Cu-Se

Keywords: rhenium, thin coatings, electrochemical deposition, ternary alloys,
current density

This work to electrochemical deposition triple semi conductive covering Re-
Cu-Se from sulfate electrolyte and influence different factors on the content and quality
of covering is devoted. The influence different factors: contents of components in the
electrolyte, current density, sum concentration of the components, temperature,
stiffness of the liquids and others on the content and quality of coverings have been
studied. We have been estimate that with increasing rhenium content on the electrolyte
and temperature the content of rhenium in the covering is increasing. According to
experimental data, for obtaining semi conductive alloys rhenium-cuprum-selenium by
content 30-30% Re is recommended follow electrolyte’s content (mol/l): 6,9-10
*KReO, + 9:10% +1,8:107 SeO, + 6:10* + 1,2:10°CuCl,-2H,0 + 2H,S0, * t=80%
V=0,005VS™": pH=0,1, electrode— Pt.

OnHoif 3 Hambosiee BaXKHBIX 3a7a4 HAYKH O MeTajjlaxX sIBJISETCS U3y-
YeHWE CTPOCHHS M CBOWCTB TYTOIIABKMX METAJIOB M CIUIABOB, pa3paboTka
TEXHOJIOIMYECKHUX CXEM IOJYUYEHHUS YUCTHIX TYTOIUIABKUX METAIIOB U U3ACINN
U3 HMX, UCCIIEOBAaHME HMX OSKCIUTyaTallMOHHBIX XapaKTEPUCTHUK B Pa3IMYHBIX
ycTpoiicTBax U mpubopax. Penuii (Re) siBnsieTcss TepMOCTONKHMM METaIJIOM,
KOTOpBIM MOMy4YWJI LIMPOKOE TPUMEHEHUE KaK BBICOKOTEXHOJIOTMYHBIN
MaTepuall, JEMOHCTPUPYIOIIMHA UCKIIOUYUTEIbHBIE CBOMCTBA [1-3]. OTOoT MeTan,
o0iaaeT HEKOTOPBIMH CIENU(UIECKUMU CBOWCTBAMH ¥ HAXOIUT CBOE
MIPUMEHEHHE B PA3JIMYHBIX 00JIACTSIX MOJIYHNPOBOJIHUKOBON MPOMBIIIIEHHOCTH.
B mocnennue romasl cdepa MCIONB30BAaHUS STHX COSAMHEHUH CYIIECTBEHHO
pacmmMpuiiach: KOCMUYECKasi TEXHHUKA, AJIEKTPOHUKA U Tak aanee [3-6]. CriaBbl
peHUsl ¢ cepoll MCIONIBb3YIOTCS KaK (OTOUYBCTBUTENIBHBIN Marepual B BHJE
TOHKHUX ITOKPBITUH B ITOJIyIPOBOJAHUKOBOM TeXHUKe [7-9]. Kpome aTOro crnassl
peHuss Cc cepoi UCHOJB3YIOTCS B KadecTBE KaTalu3aTOpOB B IpoIlecce
neruaporennsanuu cnuptoB [10]. K HacTosimeMy BpeMeHU UMEETCsl HECKOJIbKO
COOOILEHUH MO 3JIEKTPOOCAXKIEHUIO0 TOHKUX IIeHOK Re-X (X=S, Se u Te) u
ObUI M3y4YEeH MPOLECC AJIEKTPOOCAXKIEHUS] TOHKUX IUIEHOK XaJbKOT'€HUIOB
peHus U3 pa3InyHbIX 37eKTpoauToB [10-14]. B kauecTBe anekrponuTa B paborte
NPUMEHSUIUCh  CyJb(aTHble, XJIOPUAHO-CYIb(paTHBIE, XJIOPUIAHO-OOpaTHbIE
LIEJIOYHbIE W THUOMOYEBUMHHBIE PpAcCTBOPbI,  COJEpKalUe  Pa3IUYHbIE
KOHIIGHTpaluu peHust u xaubkoreHa (S,Se,Te). JlanHas paboTa mocssiieHa
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JJEKTPOXUMHUUYECKOMY OCAKJECHHUIO TPOMHBIX MOJIYIPOBOJHUKOBBIX ITOKPBITUI
Re-Se-Cu u3 cynb(paTHOro 3JIeKTPOINUTA U BIUSHUIO Pa3IMYHbIX (PaKTOPOB Ha
COCTaB M KaYE€CTBO MOKPBITUH.

MeToauka IKCIIepUMEeHTa

B kauectBe pabodero snekTpoja ObUIM HCIIOJIB30BAHBI JJIEKTPOIBI H3
IUIATHHB M MEAW C BHANMOI mOBepXHOCTBIO 0.07 cM’. TpexaieKTpoiHast
sueiika cojeprkana HCCIeAyeMbIi 3JIEKTPOJ, BCIIOMOTaTeNbHBIM TUIaTHHOBBIN
3MEKTPOA IIIOMABI0 4 CM’ M XJIOpcepeOpsHBIl SIeKTpo] cpaBHEHHs. Bce
3HAYEHUS TMOTEHIMATIOB MPUBEACHBI OTHOCUTEIBHO 3TOTO 3JeKTpoaa. Pabouue
JJEKTPOABl IPOMBIBAIM CIIMUPTOM M BOJOW. IlmaTWHOBBIN 31€KTpox mepen
MOTPY>KEHHEM B pACTBOP MEXaHWYECKH TOJIHPOBAICS, 00e3KUpHUBaICS,
kumsituiacs B 30% a30THOM KHCIOTE, MPOMBIBAICS COOTBETCTBYIOIIUM
ANEKTPONUTOM. BonbTammepHble KpUBbIE CHHMalud 0€3 MepeMelInBaHusl.
OcaxeHue MIEHOK JUIsl UCCIEeIOBaHUSl CTPYKTYphl U COCTaBa MPOBOJWIM Ha
Pt, Cu momtoxkax  riomambio 2.0 cM’. PaGouas TemmepaTypa mpu
anextpoocaxaeHuu 75°C, Bpems ocaxxaenus ot 30 mo 60 mun. UccnenoBanue
MIPOBOAMIIOCH U3 CEPHOKUCIIOTO PAacTBOPA, COJAEPKAIIETO CEIEHUCTYIO KUCIIOTY,
IeppeHaT Kajaus U MeIb XJIOPUCTBIM. [l IONydyeHus HaHO IOKPBITHM B
cucteMe Re-Se-Cu Hamu ObUT UCTIONB30BaH 3JIEKTPOJIUT CIAEAYIOIIETO COCTaBa
(Momb/1): 6,9+ 10*KReO04+9-10Se0, + 6-10*CuCly-2H,0 +2H,S0;

Kunernka mnporeccoB KOHTPOIMPOBAJIach MPHU TOMOIIM HU3MEPEHUN
METOJIOM IMKJINYEeCKOH BojbTamrepMerpun Ha npubope IVIUMSTAT. [lns
uccienoBaHusl MOpQOJIOTUH IJICHOK Ha IMJIATMHOBOM M MEIHOM MOIJIOXKKax U
MOBEPXHOCTh AJIEKTPOAa ObLIa MCCIIEIOBaHA HAa CKAHUPYIOIIEM 3JIEKTPOHHOM
mukpockorne JEOL JSM7600F mnpu pa3iuyuHbIX YyBEJIWYEHHSX, a TaKXKe
COOTBETCTBEHHO Obllla TOJABEpP)KEHA 3JEMEHTHOMY aHAJINW3y C IOMOIIBIO
nerekropa Oxford X-MAX 50. CxanupoBanue oOpasia MpoBOJAWIN B PEKUME
BTOPUYHBIX 3JIEKTPOHOB MPU YCKOPSIOIIEM HampspkeHun ~15 kOB. PeHTreno
TUGPAKIMOHHBIN aHalW3 TOJYYEHHBIX IUICHOK MPOBOJMICS Ha YCTaHOBKE
JIPOH-5 npu Cu K a- n3nydenue. J{ns aHann3a KaTOAHBINA 0CaJJOK pacTBOPSIICS
npu HarpeBaHuu B KoHIeHTpupoBaHHo HNO;. KommyectBo meaun
OTIPENeNIIIOCh  Pa3/IeIbHO  aTOMHO-a0COPOIMOHHBIM  CHEKTPO(OTOMETPOM
AAS-1IN ¢upmsr Cari Leiss Lean. KonudecTBo peHust U celieHa Onpenessiin
TaKXKe OT/EIbHO THOMOYEBHHHBIM KOMIUIEKCOM KOJIOPUMETPHUECKUM METOI0M
Ha mpuoope SPECORD 50 PIUS.

IKCHEePUMEHTAJIBHASA YaCTh
Jnst mosryd4eHHsl TOHKUX IIOJyIIPOBOJHUKOBBIX IOKPBITUH B CUCTEME
peHMI-CceneH-MeIb ObIJI0 U3yUeHO BIMSHUE Pa3IMUHBIX (DAKTOPOB: COAEpKaHUE
KOMIIOHEHTOB B 3JIEKTPOJIUTE, IUIOTHOCTH TOKAa, CyMMapHOW KOHLEHTpauuu
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KOMITOHEHTOB, TEMIIepaTypbl, KHUCIOTHOCTH PACTBOPOB W Jp. HA COCTaB M
KauyecTBO MNOKPbITUH. COOTHOIIEHHE KOMIIOHEHTOB B IOKPBITUH CILIaBOM
peHuii-ceneH-Meb SABISETCS BaKHEHUIIMM (DAKTOpOM, ONPENEINSIONUM Kak
(U3UKO-XUMUYECKHEe, TaK 1 XUMUKO-KaTaIMTUYECKHE CBOMCTBA MOKphITUs. Kak
IIOKa3ajiid Halllk U3MEPCHHA, COCTaB HOKpI)ITI/Iﬁ CJIOKHBIM 06pa30M 3aBUCUT OT
coCTaBa 3JEKTPOJIUTA U YCIOBUI ocaxkaeHus [15]. Pe3ynbTaThl aHaMTUTHUECKHUX
OTIpeNIeTICHUN COJEpKaHMsI PEHUsT B OCaJKax IOKa3aHbl Ha Tabmuie 1 u
00CyKIaI0TCs HIDKE.

Tabauya 1. 3asucumocmv cocmag noxpvimusi Re-Se-Cu om cooepoicanus penus 8

0
anekmpoaume. Temnepamypa — 75 C, kamoo — niamuna.

DJICKTPOJIUT, MOJIB/JT Lo Cocras cmiaBa, % Bremnuii Buj
MA/cm? 5 5 5 TTOKPBITHHA
KReO, | CuCl, SeO, Re% | Se % | Cu%
0210 | 1,510 [ 9-10™ 20 40 35 |25 TEMHO-CEpBIii,
3 o
MAaTOBBIU
0,6 10| 1,5°10° | 9-10™ 20 44 33 |23 TEeMHO-
3 CepblIil,MaTOBBIN
1,0 10| 1,5°10° | 9-10™ 20 46 32 |22 qepHBbIi,
3 o
OnecTsIui
1,4°-107] 1,510 | 9-10* 20 49 30 |21 YepHBIH,
3 o
OJIECTALLINI
1,5°107| 1,5°10° | 9-10™ 20 52 28 |20 qepHBbIi,
’ OJrecTAIMNA

Ha u3MeHeHue conepxaHus peHUs B OCaJKE OKa3bIBAIOT HEKOTOPOE
BIIMSIHME KAaK KOHLIGHTpAIMsl CeJieHa B PacTBOpE, TaK U COJEp)KaHUE MeppeHara B
M3YyYEHHOM [Malla30HE €ro KOHILEHTpauuu. IIpu mOCTOSHHON KOHILIEHTpaLUU
neppeHaTa yBeNIMYEHHE KOHIEHTPAalMd HOHOB CEJICEHWTa, KaK U CIIeJ0BaJo
0KMJIaTh, B 1IEJOM MNPUBOJMIIO K HE3HAUUTEIIbHOMY CHUKEHUIO COJEpKaHUs
peHuss B cCIUlaBe, a YyBEJIMYEHUE KOHILIEHTpAlMU MEeppeHaT-uOHOB — K
YBEJIMUYEHUIO cofiepkaHus Re B ocankax.

Y cTaHOBNIEHO, YTO, C TIOBBIIIEHUEM COJAEpKAHHE PEHUS B AJIEKTPOJIUTE
U TEMIEparypbl, COAEpXKaHME pEHUs B ocagke yBenuuuBaercsa. Kak u
CJIEIOBAJIO OXKJaTh OOJbIIOE BIMSHUE Ha COCTaB U KayecTBO CIUIaBoB Re-Se-
Cu okaspiBaeT Temmeparypa 3jekTpoiauTa. C MOBBIILIEHUEM TEMIIEPATypbl
YBEJIMYUBAETCSl COJEpKaHue peHus B ocajke. KauecTBeHHBIE Oocalku B BHUJE
TOHKHX IUICHOK IONyd4aroTcs mpu Temmeparype 75-80°C, a mpu Temmeparype
25-45°C ma xarome momyuaercs cmiaB Re-Se-Cu ¢ H36BITKOM aMOpQHOro
celeHa. A Tpu TeMmIeparype BBl 90°C kadecTBO OCaIKOB YXYALIAETCH.
[TosToMy BCe ONBITHI TPOBOAWIN IIPU TEMIIEPATYPE 75-80°C.
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Tabnuua 2. 3asucumocms cocmasa u kavecmea cniasos Re-Se-Cu om nnomnocmu
0
moka 8 pacmeope npu t=75"C

ICKTPONT. MOIE/ 1 Tlnor XUMHUYECKHI COCTaB
p ’ HOCTbH CILJIAaBOB Buenunii Bung
KReO; | SeO, | CuCl, M]X;(Ce;z Re% | Se% | Cu% TTOKpRITHH
0,2°10% | 1,5-107 | 9-10™ 10 38 | 41 |21 | CPOTTOCCRRL
HEPaBHOMEPHBIN
02°10% | 1,5-10% | 9-10* 15 42 | 36 |22 | TOMHO-CCPRUL
TrIIagKnuu
YEPHBIH,
0,2:10% | 1,510 | 9-10* 20 44 33 |23 GIeCTSIIHiA,
TIIaKAN
YEPHBIH,
0,2:10% | 1,5°10° | 9-10* 25 46 32 |22 MATOBBIA,
TIIaKAN

CymMmapHasi KOHLIEHTpalMsi KOMIIOHEHTOB TaK)Xe BJIMAET Ha COCTaB U
KayecTBO cruiaBoB. C yBeJTMUEHHEM CyMMAapHON KOHIIEHTPALlUM KOMIIOHEHTOB
coJlep’KaHuEe peHUs B CIUIaBe yBenuuuBaeTcs. [IOKphITHS XOpOIIero KayecTna
TOMIUHON 20 MKM MOJy4aroTcs MPH CYMMapHOM KOHLIEHTPAIIMH KOMIIOHEHTOB
0,25 Monb/n U3 3neKTponuTa . BIusHNE TUIOTHOCTH TOKA Ha COCTaB U KAYECTBO
ocajka H3ydanoch mpu Temmeparype 75°C Ha mmaTmHOBOM Kartome. C
yBEJIMYEHUEM INIOTHOCTH TOKA, COJIEpPKaHNE PEHUS B CILJIaBE YBEJIIUYUBAECTCS OT
25 mo 60%. YBenuueHue COJEp)KAaHUE PEHHUS B CIUIaBE, MOKHO, OOBSICHHUTB,
TEM, YTO C MOBBIIIEHUEM TUIOTHOCTH TOKA BOCCTAHOBIIEHHE PEHHUS YCKOPSAETCS
10 CPAaBHEHUIO BOCCTAaHOBJICHUIO CEJIEHA M IO3TOMY COJACP)KAHUIO PEHHS B
CIIJIaB€ YBEJIWYMBACTCA. YBEJIWYECHHE IUIOTHOCTH ToKa Bbime 30 MA/cM
MIPUBOJUT K YXYZILICHUIO KauecTBa 0CaIKOB (Tabmuua 2).

B03MO0kHO, YTO ¢ MOBBIIIEHHEM TJIOTHOCTH TOKa Ha Katoje o0pa3yercs
JJIEMEHTApHBIA CEJIEH, KOTOpPBIM yXyJIIAaeT KayeCTBO CIUIaBa. YBEIUYCHUE
COJIEp’KaHUsl PEHHsI B CIUIaBE MOXHO OOBSCHUTH TEM, UYTO C IOBBIIIEHUEM
IUIOTHOCTH TOKAa BOCCTAHOBJIIGHHE PEHUS YCKOPSETCS MO CpPaBHEHHIO
BOCCTaHOBJIECHHMEM cenieHa. [Ipy KOHLEHTpaluuh KUCIOTHI 2 MOJB/II U3
ANEKTPOJIUTA COCTaB, (MOJIB/J):
0,610° KReO4+1,8'10°SeO,+ + 1,2:102°CuClL-2H,0 + H,SO4 IpH IUIOTHOCTH
TOKa i, = 20 MA/cM’ Ha KaTojie MOMy9aloTcs ONECTSIITE, METKOKPHCTAITIHYCCKIE
MOKPBITHS UMEIOIIME XOPOIIYIO a/IF€3HI0 C MOBEPXHOCTHIO KaTO/a U COJIEPIKALIETO
44 % Re.Takum 00pa3oM, Ha OCHOBAaHHMM SKCIEPHUMEHTAJBHBIX TAHHBIX, JUIS
MOJYYEHUs] TIOIYTNPOBOJHUKOBBIX CIUIaBOB PEHUI-CENleH-MeNlb, COAEpIKallnuX
35-50% Re pekomeHIyeTCs Cle Ty O COCTAB AIEKTPOIHUTA (MOJIB/M):
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6,9- 10 KRe04+9:10%+1,8:10%Se0,+6-10*+1,2:102CuCl,- 2H,0+2H,S 04
t=80°; V=O,005VS'1; pH=0,1, sanextpon — Pt.

10.

11.

BriBoabI

. YCTaHOBHeHO, 4TO, C MOBBIIICHHUEM COACPKAHUEC PCHUA B SJICKTPOJIUTE

U TeMIIepaTyphbl, CoJIep>KaHe PEHUS B OCa/IKe YBEIMUNBAETCS

. I[JISI MOJIy4YCHHUA TMOJYIIPOBOAHUKOBBIX CIIJIaBOB peHHﬁ-CeHGH-Me[{B,

comepxammx 35-50% Re pexomeHayeTcs CIEIYIOIIMNA COCTaB
aNeKTponuTa (Mojab/n): 6,9 10'3KReO4 +9-10™ +1,8- 102 SeO, + 6- 10
+1,2:10”CuCly-2H,0 +2 H,SOy4 t=80°.
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3ABUCUMOCTBb AKTUBHOCTHU MO-W-0O KATAJIM3ATOPOB
B PEAKIIMUU OKUCJIEHUA 9TAHOJIA OT KHCJIOTHBIX
CBOMCTB NOBEPXHOCTH

Knrouesnle cnosa: smanon, GuHapHvle KAMAIU3amopbl, OKCUO 60ab@hpama, oKcuo
MonubOeHa, OKUCIeHUe, U30MepU3AYUsL

B pabore wuccrenoBaHa peakmus TMApIHATBLHOTO OKUCICHHS JTaHolla Ha
MOJHOICH-BOJb(paM  OKCHIHBIX KaTajlu3aTopax. YCTAHOBJCHO, 4YTO MPOIYKTaMH
OKHCJICHHS 3TaHOJIa Ha MOJIMO/ICH-BOJIb()PAM OKCHJIHBIX KaTaJl3aTOPax SBISIOTCS 3THIICH,
YKCYCHBIH allbJIeTH], YKCYCHAs KMCIIOTA W YIJIEKUCIbIN Ta3. [TokasaHo, 4To Ha MOMHO/ICH-
BOIb()paM OKCHIHBIX KaTaau3aropax OoraTthlx BOJBGPaMOM IPOTEKAECT PEaKIns
JETHIpaTalli 3TaHOJIa B 3TUJICH, B TO BpEMs Kak 00pa3iibl, 00OTaIlleHHbIC MOJIUOACHOM
AKTHUBHBI B PEAKIMH OKUCIHMTEIBHOTO NETHAPHPOBAHKS STAHONA B YKCYCHBIN allbJCTHI.
INokazaHo, YTO aKTHBHOCTh M3YyYCHHBIX 00PA3IOB 3aBUCHT KaK OT TEMIIEpATyphl PEaKIyy,
TaKk ¥ OT UX cocraBa. HaliieHo, 4yTO Npu HU3KUX TEMIlepaTypax B OCHOBHOM C POCTOM
ATOMHOTO OTHOIIICHUSI MOJIMO/IEHa K BOJIb()paMy CKOPOCTh U30MEPHU3AIUN YMEHBIIACTCS,
B TO BpeMs Kak NpH OoJiee BEICOKMX TeMIlepaTypax Hao0opoT Bo3pactaeT. MccnenoBanue
3aBUCUMOCTH AKTUBHOCTH KaTaJIM3aTOPOB OT HX KUCJIOTHO-OCHOBHBIX CBOICTB
MMOBEPXHOCTH TOKA3aJI0, YTO PEaKIusl 00pa30BaHUs YKCYCHOTO ajibJIeTHIa MPOTEKaeT Ha
IIEHTpax KHUCIOTHOW TPHUPOIBI, B TO BpPEeMsl KaK pPEaKIus NCTUAPATAIMUA B OSTHJICH
MPOTEKAeT Ha IEHTPaX OCHOBHOMW MPUPOJIBL.

K. X Agayeva

Mo-W-O KATALIZATORLARININ ETANOLUN OKSiDLOSMO
REAKSIYASINDA AKTiVLIYININ SOTHIN TURS
XASSOLORINDON ASILILIGI

Agar sozlar: etanol, binar katalizatorlar, volfram oksidi, molibden oksidi,
oksidlosma, izomerlaosma

Tadqiq olunan igds, molibden-volfram oksid katalizatorlar1 {izerindo etanolun
parsial oksidlogsmosi reaksiyasi aragdirtlmigdir. Miioyyan edilmisdir ki, molibden-volfram
oksid katalizatorlar iizorinds etanolun oksidlosmoa mohsullar1 kimi etilen, sirks aldehidi,
sirka tursusu vo karbon dioksid alinirlar. Volframla zongin olan molibden-volfram oksid
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katalizatorlarinda etanol etilens ¢evrilir, molibden ilo zonginlosdirilmis niimunalorindo iso
etanolun asetaldehido oksidlesdirici dehidrogenlogmasi reaksiyasi {istiinliilk verir.
Gostorilmisdir ki, tadqiq olunan niimunslarin aktivliyi ham reaksiya temperaturundan, ham
do onlarin torkibindon asilidir. Asag1 temperaturlarda, osason molibdenin volframa atom
nisbatinin artmasi ilo izomerlasmo reaksiyasi azalir, daha yiiksak temperaturda isa oksine
artdigi agkar edildmigdir. Katalizatorlarin sothin tursu-osas xassolorinden asililiginin
Oyranilmasi asetaldehidin amalo golmasinin reaksiya tursu tobiatli morkazlorinds, etilenin
omolo golmaosi reaksiyasi iso asas tobiotli morkozlorindo getdiyini gostorir.

K.H.Aghayeva

DEPENDENCE OF THE MO-W-O CATALYSTS ACTIVITY IN
THE ETHANOL OXIDATION ON THE ACIDIC PROPERTIES
OF THE SURFACE

Keywords: ethanol, binary catalysts, tungsten oxide, molybdenum oxide,
oxidation, isomerization

In the work investigated the reaction of partial oxidation of ethanol on
molybdenum-tungsten oxide catalysts. It was found that the products of ethanol oxidation
on molybdenum-tungsten oxide catalysts are ethylene, acetic aldehyde, acetic acid, and
carbon dioxide. It was shown that on molybdenum-tungsten oxide catalysts rich in
tungsten, the reaction of ethanol dehydration to ethylene proceeds, while the samples
enriched in molybdenum are active in the oxidative dehydrogenation of ethanol to
acetaldehyde. It is shown that the activity of the studied catalysts depends both on the
reaction temperature and on their composition. It was found that at low temperatures,
mainly with an increase in the atomic ratio of molybdenum to tungsten, the isomerization
rate decreases, while at higher temperatures, on the contrary, it increases. The study of the
dependence of the activity of catalysts on their acid-base properties of the surface showed
that the reaction of formation of acetaldehyde proceeds at centers of acidic nature, while
the reaction of dehydration to ethylene proceeds at centers of basic nature.

W3 nmepuoanyeckoil muTepaTypbl U3BECTHO, YTO KaTaJM3aTOpPhl HA OCHOBE
BOJIb(ppaMa TMPOSIBISIOT BBICOKYIO AaKTHBHOCTh B PEAKIMU MapLUUaIbHOTO
okucneHus oneuHoB u cnuptoB [1-3]. B mocnearune roapl 3TaHON BCe OOJIbIee
BHUMAHUC MPUBJICKACT B KAUYCCTBC HCXOAHOTO ChIpbd B CBA3M C TCM, YTO OH
SBJISIETCS BO30OHOBJSIEMBIM ChIpbeM. PaHee HamMu ObLIO MOKa3aHO 4YTO Ha
MOHI/IG,Z[GH-BOJIBq)paM OKCHUIHBIX KaTajinu3aTopax 3TaHOJI € BBICOKUM BBIXOJAOM
MpeBpaIiaeTcss B TaKWe TNPOMYKTHl KaK OTWIEH W JIUATWIOBBIN »dup [4].
[IpomomkeHueM STUX WCCIIEAOBAHUI SIBISICTCS HAcTosIIas paboTa, KOTopas
MOCBSAIIEHA U3YUYCHHUIO BIUSHUS KHCIOTHOCTH MOBEPXHOCTH MOJHOEH-BOIb(pam
OKCHUIOHBIX KAaTaJIM3aTOPOB HA UX AKTHBHOCTHU B PCAKIIMH OKHCJICHHA 3TAaHOJIA B
TaKue COeMHEHHUS KaK TUATHIIOBBIN A3Hp, YKCYCHBIN allbJACTU U STHJICH.
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MeToamnka 3KcnepuMeHTa

CMmemanHbie MONUOIEH BOJIb(paM OKCHIIHBIE KaTaTU3aTOPhl Pa3IMIHOTO
coCTaBa TOTOBWJIM METOJIOM COOCAXKIEHHUS W3 BOJIHBIX PACTBOPOB aMMOHUS
MOJMOAEHOBOKUCIIOTO UM aMMOHHUSI BoJb(pamoBokucioro. IlomydyeHHyro cmech
TI0C/I/I0BATEIBHO BBITAPHBAIN M BhICymmBami pi 100-120°C, pasmarama mpu
250°C 1o TNOJHOrO BBIIENEHUS OKCHAOB a30Ta, a 3aTeéM MpPOKAIMBATIU MpU
Temmeparype 600 C B Teuerne 10 acos. TakuM 0Gpa3oM, ObUTH CHHTE3HPOBAHBI 9
KaTaJIM3aToOpOB C AaTOMHBIM OTHOILIEHUEM 371eMeHTOB 0T Mo:W=1:9 1o Mo:W=9:1.
AKTHUBHOCTb CHHTE€3MPOBAHHBIX KAaTAIM3aTOPOB B PEAKIIMU OKHUCIICHUS JTaHOJIA a
TaKke B peakUuu u3oMepusaiu OyreHa-1 B OyTeHbI-2 WM3ydyalld Ha MPOTOYHON
YCTAaHOBKE C TpyOuaThIM peakTopoM B HHTepBasie Temmepatyp 100-500°C. B
peakTop 3arpyxaiu 5 Mi HCCIeAyeMoro katainuszaropa ¢ 3epHenueM 1.0-2.0 mm u
MPOIYCKAJIM CMECh ATAHOJIA C BOJSHBIM IApOM M BO3AYXOM C COOTHOIICHUEM
3TaHOM:BoAa:BO3AyX = 1:4:5. OObeMHass CKOPOCTh MOJAYU HCXOAHOM cMecH
coctapisuta 1200 u-1. J[Byokuch yrieposa onpenensui Ha xpomartorpade JIXM-8
C JIETEKTOPOM IO TETUIOMPOBOIHOCTH M KOJIOHKOM JJTMHOM 3 MeTpa 3armolHeHHOU
Ba3€JTMHOBBIM MacCJIOM, HAHECEHHBIM Ha MH3EHCKUN KUPIUY. DTAHOM U MPOTYKTHI
€ro TMpeBpalleHusl onpenensuii Ha Xxpomartorpade JIXM-8 ¢ mmamenHo
MOHM3ALIMOHHBIM JIETEKTOPOM Ha KOJIOHKE JUIMHOW 3M, 3ar0JIHEHHOM CHEIHaIbHO
00paboTaHHBIM COPOESHTOM MOIHCOPO-1.

Pe3ynbTathl U UX 00Cy:KI1eHNE

N3BecTHO, UYTO B I'€TEPOTrE€HHOM KaTalM3€ KUCIOTHO-OCHOBHBIE CBOWCTBA
TBEPAbIX KaTaJM3aTOPOB BIMSIOT HA AaKTUBHOCTh M CEJIIEKTUBHOCTh MHOTHX
KaTATUTUIECKUX peakuii [5; 6]. B cBs3u ¢ 3TUM Hamul ObUTH U3Y4YEHBI KHUCIIOTHBIC
CBOMCTBA MOBEPXHOCTU MOJIMOIEH-BOIb(pPaM OKCHUIHBIX KaTaln3aTOpoB, 32 MEPY
KOTOpOH HamH ObUIa BBIOpaHa CKOPOCTb pPEaKIMu H3oMepu3aimu OyreHa-1 B
OyTeHBI-2.

PesynbTaThl viccnenoBaHus peakiMy U3oMepHu3aluu OyTeHa-1 B OyTeHbI-2
Ha MOJHOAEH-BONb(PAM OKCHIHBIX KaTalu3aTopax IOKazald, 4YTo Ha
Kataimuzatope Mo-W=1-9 m3omepuzaims OyreHa-1 HaumHaeTcs C TeMIieparypbl
200°C (5%). C yBenuyeHueM TeMIlepaTypbl pEaKIUH BO BCEM HW3YYEHHOM
MHTEpBAJIE TEMIepaTyp BBIXOJbl OYTEHOB-2 BO3pAcTalOT M TPH TEMIEpaType
peakuun 400°C pocturator 30.2%. Iloxokue pe3ynapTaThl MOMY4YarOTCS U JIS
OCTaJbHBIX 00pa3uoB. M3 MPOBENEHHBIX HCCIENIOBAHMNA BHIHO, YTO Ha BCEX
W3yUYEHHBIX KaTaliu3aTopax oOummi BbIXOA OyTeHOB-2 He mpeBblmaer 52%.
OtHolleHHe BBIXOJIOB TPAaHC M IMC H30MEPOB OyTEHOB-2 HAa M3YYEHHBIX
Katanu3aropax u3Mensierca B npeaenax 0.55 — 0.85. M3 mojydeHHBIX JaHHBIX
TaKOKe MOXHO CKa3aTh, YTO CKOPOCTb HM30MepH3alu OyTeHa-1 Tpu pasHBIX
TEMIIepaTypax IO-pPa3HOMY 3aBUCHT OT aTOMHOTO COOTHOIIEHHS MOJHO/IeHa K
Bonmbppamy. Ha pucynke 1 mokazaHa 3aBHCHMOCTh BBIXOZOB TpPaHC M IIHC
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OyTEeHOB-2 OT aTOMHOTO OTHOIIIEHUS MOJHMOACHA K BOJb(paMy MpH TeMIIepaType
350°C. Kak BuAHO W3 pUCYHKa | C yBelIMYEHHEM KOJMYECTBa MONHUOICHA B
COCTaBe OWMHAPHOTO KaTaiu3aTopa BBIXOAbI OyTEHOB-2 yMEHBIIAIOTCS W Ha
oOpasmax Oorateix MonubOaeHoM He mnpeBbimaer 14%. Takue 3aBHCUMOCTH

HabOmomaroTes mpu temrieparypax g0 350°C. Muas kaptuna HaOromaeTcss mpu
temnepatype 400°C.
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ATOMHOE OTHOIIICHHE MOJIHOACHA K BOJIb(ppamy

Puc. 1. 3aeucumocms 661xX0006 mpanc u yuc 0ymeHoes-2 om amomHoz2o
omuouwenua monuooena k eonvpamy. T = 350°C

3aBUCUMOCTH BBIXOJIOB TpaHC M IUC OYTEHOB-2 OT aTOMHOIO
OTHOIIEHUA MonubOaeHa K Boib(ppamy mpu temnepatype 400°C mokasana Ha
pucynke 2. Kak BUgHO U3 puCyHKa 2 B OTIIMYKE OT 0OJiee HU3KUX TEMITepaTyp
npu 400°C ¢ yBenuyeHHEM KOJIMYECTBA MOJUOIEHA B COCTaBe OWHAPHOTO
KaTajau3aTopa BbIX0JAbl OyTeHOB-2 Bo3pactaloT ¢ 30% Ha karanuzatope Mo-
W=1-9 no 52% Ha o6pa3max 60raTbIx MOJIUOACHOM.

[IpoxykTramu peaknuy OKHCICHHS ATaHOJIA HAa MOJUOIEH-BOIb(pam
OKCHJIHBIX KaTallu3aTopax, Kak T[IOKa3ald MPOBEIEHHBIE HCCIeI0BaHUS
ABJISAIIOTCS ATUIIEH, YKCYCHBIN aJIbJIeTH]l, YKCYCHasl KUCJIOTa U YTJIEKUCIIbIH ras.
Boixon u pacnpenenenre mpoAyKTOB MPEBpAIIEHHs] 3TaHOJA 3aBHCUT KaK OT
TEMIIEpaTypbl pPEakIuu, TaK M OT aTOMHOTO COOTHOIIEHHsS MOJHOICHa K
BOJIb(ppaMy B COCTaBE KaTaln3aTopa.
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ATOMHOE OTHOILIEHHE MOJIHO/IeHa K BOJIb(pamy

Puc. 2. 3aeucumocms 661xX0008 MPAHC U Yuc Oymenos-2 om amomHozo
omuowenua monuooena k eonvppamy. T = 400°C

Ha pucynke 3 mnpuBeneHbl pe3ynbTaThl MCCICIOBAHUN peaKIUH
OKHUCJIEHHs JTaHoja Ha kKaTtanuzarope Mo-W=1-9. Ilpogykramu peakuuu
OKHMCIICHMs JTaHojla Ha Karanuzarope Mo-W=1-9 sBnsoTCs yKCYCHBIH
anbJIerul, TUJICH, YKCyCHasi KUCJIOTa U YTIIEKUCIIbIH ras.

Kak BUIHO U3 pHucyHKa 3, peaklusi OKMCIEHUs TaHOJIa HAa U3YyYEHHOM
Karanm3aTope HauumHaetrcss ¢ TtemrepaTypsl 200°C ¢ obOpasoBanumeM 5,6%
yKcycHoro anpieruga. C TMOBBIIIEHHEM TEMIEpaTypbl pPEaKLUUU BBIXOJ
YKCYCHOT'O aJIbJIETH/1a Ha U3yYEHHOM KaTaJlu3aTope MPOXOJIUT Yepe3 MaKCUMyM
npu 350°C u cocraBnser 29,8%. Kak BumHO u3 Tabnuibl,00pa3oBaHue
YKCYCHOM KHCJIOThI HaunHaeTcs npu temneparype 250°C (3,2%). Haubonbmmnit
BBIXOJ] YKCYCHOH kucnoTel HaOmromaercst mpu 350°C u cocraBiser 9,6%.
OOpa3zoBaHue HTWIEHA U YIJIEKUCIOro Tra3a NpOAYKTOB JEeruiaparaluud u
riryOOKOro OKMCIeHus dTaHona HauuHaercss npu  300°C. Ilpu  stoit
tTemreparype HaOmromaercst obpasoBanue 10,5% wu 2,9% COOTBETCTBEHHO
TUJIeHa U yriaekuciaoro raza. C pocToM TeMIepaTrypbl BBIXOJA JSTHIIEHA
Bo3pactaer u pocturaer 69% npu 450°C, a HanOOoIbIINI BBIXOJ YTIIEKUCIOTO
raza cocrasiusger 5.4% mnpu 450°C. U3 pucyHka 3 Takke BUIHO, YTO Ha
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katanuzarope Mo-W=1-9 koHBepcus 3TaHOJIa C pOCTOM TEMIIEPATYPhI PEAKIIUHI
Bo3pacrtaet u npu 450°C cocrasinser 91,2%.
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Puc.3. 3asucumocms 6v61x0006 nPOOYKmMoe peaxyuu OKUCIAeHUsA IMAHOA Om
memnepamypsl Ha kamaauzamope Mo-W=1I-9.

Hamu Taxxke HCCICOOBAHO 3aBUCHUMOCTh AaKTHUBHOCTHU 6I/IHapHI>IX
MOJIMO/IeH-BOJIb(PpaM OKCHIHBIX KaTalu3aTOpoB OT MX cocTaBa. Ha pucynke 4
MpUBEICHA 3aBUCUMOCTh aKTHBHOCTH MOJIMOACH-BONb(PpPaM KaTAIU3aTOPOB OT
MX COCTaBa B peaklMU OKHUCJIEHUs 3TaHoja npu temneparype 300°C. Buano,
YTO Ha BCCX KaTajlu3aTopaxX OCHOBHBIM IIPOAYKTOM PCAKIUU SABJISACTCA
aleTalbJeru/l. 3aBUCUMOCTb BbIXOJA alleTalbJerujia OT aTOMHOTO OTHOIIEHUS
MonuOJeHa K BOJb(ppaMy HMeeT BUJA KPHUBOH C ABYMS MaKCUMyMaMH Ha
obpasmax Mo-W=3-7 u Mo-W=7-3. Kak BUJIHO U3 pUCYHKa 4 BBIXOJbI dTHUJICHA
n yKCYCHOﬁ KHUCJIOTBI HCE3HAYUTCIIBbHO 3aBHUCAT OT ATOMHOI'O OTHOLICHUA
MombsieHa K BoJdb(ppamy. Ha katammzaTopax OoraTbIX OKCHIOM BoJbhpama
Takke oOpasyeTcs yriekucnblii ra3. W3 pucynka 4 Takke BHUIHO, YTO
KOHBEpCHsI 3TaHOJIa C M3MEHEHHEM AaTOMHOIO0 OTHOIIEHUS MOJHOAeHa K
BOJIb()paMy MPOXOAMT Yepe3 MUHUMYM Ha oOpasie Mo-W=5-5.
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ATOMHOE OTHOIIICHHE MOJHOICHA K BOJIb(pamy.

Puc.4. 3aeucumocms 6b61x0008 RPOOYKMOE peaKkuuu oKucieHus smanona Ha Mo-Ww-
O KamanumuyecKkoli cucmeme oM AMOMHO20 OMHOUIEHUA MOTUOOEHA K
eéonvppamy. T = 300°C.

Jlpyras kapThHa 3aBHUCHUMOCTH BBIXOJOB TMPOJYKTOB PEAKIHUH OT
aTOMHOTO OTHOIICHHWS MOJUOJEeHa K BoJbdpamy HaOmomaercs TpH
temrnepatypax Bbime 300°C (puc. 5). BugHo, 4yTto ¢ pocToM conep:KaHus
MoJIMO/IeHa B COCTaBe KaTalu3aTopa BBIXOJ JTHUJIEHA CHUXKAETCSA, a BBIXOJ
YKCYCHOI'O aJIbJIerH/ia MoBbIaeTcs. Tak BBIXOJ 3TUIIEHA CHIKaeTcs ¢ 69% Ha
katanuzarope Mo-W=1-9 no 19.5% Hna katanuzarope Mo-W=9-1, a BbIxoxg
YKCYCHOTO ajpjeruia mnosbimaerca ¢ 6.9% Ha karamuzatope Mo-W=1-9 no
35.6% Ha katanuzatope Mo-W=9-1. U3 pucyHka 3 Takke BUIHO, YTO COCTaB
Karajau3aTopa HE3HAYUTENbHO BIMSET HA BBIXOJbl YKCYCHOW KHCIOTBHI U
yriekuciioro raza. Hamo otMetuts takxke uro npu temmnepatype 400°C sranon
C BBICOKOH CEJIEKTMBHOCTBIO MpPEBpallacTcs B JTWJIEH Ha KaTalau3aTropax
OoraTheIX BOJIb(MpPaMOM.

Ha ocHoBaHMM TOJY4YeHHBIX pE3yJIbTATOB MOXHO CKa3aTh, 4YTO Ha
MOOIEH-BOTb)paM  OKCHAHBIX  KaTaJdu3aropax OoraTelX BOJbGpaMOM
NpOTEKAeT peaKlus ACTHIPATAlH 3TaHOJIA B STHJICH, B TO BpeMsI KaKk 00pas3iibl,
oOoramieHHble ~ MOJMOAEHOM  aKTUBHBI B  PEAKIUH  OKHCIUTEIHHOTO
JETUPUPOBAHUS 3TAHOJIA B YKCYCHBIN aJIbJICTHI.

91



K. X Acaesa

100
90
80
70
) —@— CH3CHO
?q;: < —@— C2H4
2 40 —e—COo2
30 CH3COOH
20 —@— KoHBepcusa
10
0
0 2 4 6 8 10

ATOMHOE OTHOLLEHWE MoNbAEHa K BONbdpamy.

Puc.5. 3aeucumocms 661x0008 RPOOYKMO8 peakuuu oKucieHus smanona Ha Mo-Ww-
O Kamanumuueckoli cucmeme Om AmMoOMHO20 OMHOULEHUA MOTUOOEHA K
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Puc.6. 3asucumocms aKkmusHoCmu MoaUOOEH-601bPHPaAM OKCUOHBIX
Kamaauzamopoe 6 peakyuu 0ezuopuposanus IManoia onm cmenenu
uzomepusayuu oymena-1 ¢ oymenwi-2. T=400°C
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3ABUCHMOCTD AKTUBHOCTH MO-W-O KATAJIU3ATOPOB B PEAKI[UU ...

Hamu Obumn m3ydeHa 3aBUCHMOCTh aKTUBHOCTH OMHAPHBIX MOJUOICH-
BOJIb()paM OKCHIHBIX KaTaIM3aTOPOB OT MX KHCIOTHOCTH, 32 Mepy KOTOpOi
Ham# ObLTa BEIOpaHa CKOPOCThH pEaKIMH W3oMepHu3anuu OyteHa-1 B OyTeHBI-2.
3aBUCHMOCTH BBIXOJIOB STWJICHA U JUAITUIOBOTO 3(upa, a Takke KOHBEPCUU
MPOMUJICHA OT CTEMEeHW H30MepHu3anuu OyTeHa-1 Ha MoIMOaeH-BOJb(pam
OKCHJIHBIX KaTaJnu3aTopax MMOKa3aHbl Ha PUCYHKE 6.

Kak MOXXHO BUIETh M3 PHUCYHKa 6 BBIXOJl YKCYCHOTO ajbJerujaa ¢
pPOCTOM CTENeHH M30MepHu3aluu OyTeHa-1 Bo3pacTaeT, B TO BpeMsl KaK BBIXO]I
STWJIeHa M oO0Ias KOHBEpCHUS dTaHOla YyMeEHbIawTcs. Ha ocHoBaHumM
MOJIy4E€HHBIX Pe3yJbTaTOB MOXHO MPEINONIOXKUTh, YTO PEaKIs 0O0pa3oBaHUs
YKCYCHOTO aJIbJIETH/Ia TPOTEKAET Ha IIEHTPAX KUCIOTHOU MIPUPOIBI.

3akiarovenue

1. Ha ™omubneH-sonbdpamM  OKCHIHBIX  KaTaJuzaTropax  OoraTbIX
BOJIb()PAMOM TIPOTEKAET peaKIsl IerHpaTallii dTaHOJIa B ATHJICH, B TO
BpeMsi KaKk oOpasifpl, 00OTallleHHbIE MOJMOACHOM AKTHUBHBI B PEaKIMH
OKHCIIUTEIBHOTO JIETHPUPOBAHISI STAHOJIA B YKCYCHBIHN aJbICTH/I.

2. Peakuus o0Opa3oBaHUS YKCYCHOTO alibJeTH/Ia MPOTEKAeT Ha IIEHTPax
KHUCJIOTHOHM MPHUPOJIBI, B TO BpEMs KaK pPeaklus JeTUpaTaluy B dTHIICH
MPOTEKAeT Ha IEHTPaX OCHOBHOW MPUPOJIBI.
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DIXLORDIAZADIENLOR 9SASINDA o-KETO TURSUSUNUN ETIL
EFiRLORININ E\Z iZOMERLORININ HIDROZO TOROMOLORININ
SINTEZi

Acar sozlor: Dixlordiazadien, o-keto tursular, solvoliz

Dixlordiazadienlorin etil spirtinds solvolizindon a-keto tursusunun hidrozo
toromolorinin E\Z izomerlor garisiginin sads yolla sintezi hoyata kegirilmisdir. Bu tip
birlogmalorin  6zal xiisusiyyatlorinden biri E/Z izomerlorinin qarsilighh ¢evrilma
reksiyalaridir ki, bu da onlara fotoxromik xiisusiyyatlor verir. Fotoxromik birlagmolor
iso 6z novbasindo molekulyar prosesloro nozarot etmoyo imkan verdiklori iigiin
miixtalif elm va texnologiya sahalorinds asas rol oynayirlar. a-Keto tursu efirlorinin
hidrozo téromolorinin E/Z izomerlorinin eyni rekasiya zamani sintez edilmosi iizvi
sintez baximindan olduqca 6nomli reaksiya hesab olunur.

A.A.Babazaoe, I.T.Cyneitmanosa, H.3.Axmeoosa, I.B.babaesa, X.A.I apazade,
M.C.A60ynos, H.I'.Illuxanues, A.M.Mazeppamos

CUHTE3 I'niPpO30 INPOU3BOJAHBIX E/Z N30OMEPOB 3THJIOBbBIX
IPUPOB a-KETO KUCJIOTBI HA OCHOBE JJUXJIOPIUA3AJUEHOB

Knroueswle cnosa: ouxnopouasaduen, o-KemoKUciomsl, CONbE0IU3

[IpoBenen npocroii cunTe3 cMecu E \ Z-u3oMepoB IHIpo30MpON3BOIHBIX O~
KETOKHCIIOTHl IMYyTEM COJBBOJIM3A TUXJIOpIMAa3aJleHa B STWIOBOM crnupre. OnHON U3
O0COOCHHOCTEW STOTO THIIA COCIWHEHHH SIBIIACTCS peakius B3anmmoneicTBus E / Z-
HM30MEpOB, KOTOpas MpUIaeT UM POTOXpOMHBIEC CBOHCTBA. DOTOXPOMHBIC COSTUHEHUS,
B CBOIO OYepe/lb, UTPAIOT KIFOYEBYIO POJIb B PA3IMYHBIX OOJACTSIX HAYKH U TCXHUKH,
MTOCKOJIbKY OHH TTO3BOJISIOT KOHTPOJIMPOBATh MOJIEKYIsApHBIE npouecchl. CunTe3 E/Z-
M30MEpPOB THAPO30WHBIX MPOU3BOIHBIX CIOKHBEIX Y(DHPOB O-KETOKHUCIOTHI BO BPEMs
OIHOM M TON K€ peakluu SBJISIETCS OYEHb BAXXHON peaklredl ¢ TOYKU 3pEHUsd
OpraHUYeCcKOro CHHTE3A.
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A.A.Babazade, G.T.Suleymanova, N.E.Ahmedova, G.V.Babaeva, Kh.A.Garazade,
M.S.Abdulov, N.G.Shikhaliev, A.M.Maharramov

SYNTHESIS OF HYDROZO DERIVATIVES OF E/Z ISOMERS OF ETHYL
ESTERS OF a-KETO ACID BASED ON DICHLORODIAZADIENES

Keywords: Dichlordiazadiene, a-keto acids, solvolysis

A simple synthesis of a mixture of E \ Z-isomers of hydroxy derivatives of a-keto
acid was carried out by solvolysis of dichlorodiazadiene in ethyl alcohol. One of the
features of this type of compounds is the reaction of the interaction of E / Z-isomers, which
gives them photochromic properties. Photochromic compounds, in turn, play a key role in
various fields of science and technology, since they allow you to control molecular
processes. The synthesis of the E / Z isomers of hydrozoic derivatives of a-keto acid esters
during the same reaction is a very important reaction from the point of view of organic
synthesis.

o-Keto tursular amin tursularinin, karbohidratlarin, nuklein tursularinin
biosintezinds araliq mohsullar hesab edilmaosi ilo yanasi, hamds bioloji aktivliklori
baximindan olduqca miihim birlogmoalor hesab edilirlor [1-5]. Bu birlosmalorin
sintez vo ¢evrilmolori osasinda aparilan elmi todqiqat islorino odobiyyatda son
dovrlords tez-tez rast golinir [6-11]. Misal li¢lin adobiyyatda hipervalentli yod iizvi
reagentlor asasinda fenil hidrozonlarin oksidlogmasindon o-keto efirlorin alindigina
aild molumati gostormok olar [12-16]. Mohz bu baxmindan torofimizdon
dixlordiazadienlor asasinda o-keto tursu efirlorinin hidrozo téromolorinin sintez
edilmosi {lizvi sintez baximindan olduqca onomli reaksiya hesab olunurlar.
Umumiyyoalo torfimizdon sintez edilmis dixlordiazadienlor 6z qurulus
xiisusiyyatloring gors lizvi sintezds bir ¢ox miihiim birlomslorin (azido 2H-1,2,3-
triazollarm, azotlu heterotsiklik birlosmolorin vo s.) sintezindo substrat olaraq
tadbiq edilmisdir (sxem) [17-33].

Ovvaki tadqiqatlarda dixlordiazadien tSromolorinin metil spirtindo solvoliz
reaksiyasindan miivafiq o-keto tursu efirlorinin aril hidrozo téromslori sintez
edilmisdir [34]. Bu istigamatds todqiqgatlar1 davam etdirarok etil spirti istirakinda
miivafiq solvoliz reaksiyalar1 aparilmigdir.
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R=H (1,2), 4-CH3 (3.4), 3.5-(CH3), (5.6)

Sxem. Dixlordiazadienlarin solvoliz reaksiyasinin timumi sxemi.

Qeyd edok ki, bu reaksiyalar zamani1 da reaksiya mohsullarinin analizi
zamani miivafiq efirlorin E\Z izomerlor qarisiginin alindigi miiasir fiziki
todqgigat metodlari ilo (NMR, RQA) bir daha tosdiq olunmusdur.

NMR spektrlorindon goriindiiyii kimi (Sokil 1 vo 2), E vo Z izmerlorin
NH grupunun H atomlarinin signallar1 bir-birindon osasli suratdo forglonirlor. E
izomerds 8.13 m.h., Z izomerinds iso 12.50 m.h. miisahido edilmisdir. Bu isa Z
izomerinin NH gqrupunun hidrogen atomunun miirokkob efirin karbonil qrupu
ilo yaratmis oldugu H rabitesi hesabina proton siqnalinin daha zsif sahayo
stirligmosi ilo olagodar olmusdur
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Sakil 1. 1 Maddosinin 'H NMR spektri
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Sakil 2. 2 Maddosinin 'H NMR spektri

Z izomerda hidrogen olagesinin mdvcudlugu RQA metodu ilo do bir
daha miioyyon edilmisdir (Sakil 3).

Sakil 3. Etil(Z)-2-fenil-2-(2-fenil-hidrazono)asetatin molekulyar qurulusunda
hidrogen rabitasi quriq-qiriq xattlarlo gostorilmisdir.
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Qeyd edok ki, bu tip birlosmalorin 6zal xiisusiyyatlorindon biri E/Z
izomerlorinin qarsiligh ¢evrilma reksiyalaridir ki, bu da onlara fotoxromik
xiisusiyyatlor verir. Fotoxromik birlogmolor iso 6z ndvbosindo molekulyar
proseslora nozarat etmoyo imkan verdiklori {liglin miixtalif elm vo texnologiya
saholorindo osas rol oynayirlar. Beloliklo, dixlordiazadienlorin etil spirtindo
solvolizindon fenilsirko tursusunun hidrozo téromolorinin E\Z izomerlor
qarigigmin sado yolla sintezi hoyata kegirilmisdir ki, bunlar da fotoxromik
birlogsmolor kimi totbiq oluna bilarlor.

(Z)/(E)-etil 2-fenil-2-(2-fenilhidrazon) asetatlarin sintezinin iimumi
metodikasi

10 mg 1.1-dixlordiazadien gotiiriiliir vo 30 ml etanol mohlulunda 2 saat
miiddotindo maqnit qarigdirict vasitosi ilo temperaturda qarigdirilir. Toyin
olunmus miiddst bittikdon sonra mohlul rotorla qovulur. Kalonka
xromotoqrafiyasi vasitosi ilo reaksiya mohsullart ayr1 ayriligda segilir. Bunun
liclin istifado edilmis eliientlor dimetilxlorid vo N—-Heksan (1:1), dimetilxlorid
vo etanoldur. Nazik tobagoli xromotoqrafiya ilo ayird edilon asas reaksiya
mohsulu olan fraksiyalar toplanaraq yenidon rotorda buxarlandirilir vo ¢ixim
hesablanilir.

Madds 1. (Z)-etil 2-fenil-2-(2-fenilhidrazon) asetat. (E)-

N/NH’O 1-(2,2-dixlor-1-fenilvinil)-2-fenildiazenin C,HsOH ilo

o reaksiyasindan alinmigdir. Sar1 rongli bork maddadir,

@( hig \| Cixim 24%, T,=90 °C. Analitik hesablanmis C;¢H;¢N,O,

0 (M=268.12), '"H NMR (300 MHz, CDCls, 8, m.h.) 12.50

(s, IH, NH), 7.74 (d, J=7.2 Hz, 2H, arom), 7.49-7.32 (m, 8H, arom), 7.06 (s,

1H, arom), 4.41 (q, J=7.1 Hz, 2H, CH,), 1.46-1.38 (m, 3H, CH3). >C NMR (75

MHz, CDClj, 9, m.h.) 159.19, 138.68, 132.00, 124.80, 124.10, 123.32, 123.00,
117.93, 109.70, 56.51, 9.66.

Madds 2. (Z)-etil 2-fenil-2-(2-(p-toluol) hidrazon) ase-
N—NH tat. (E)-1-(2,2-dixloro-1-fenilvinil)-2-(p-toluol) diazenin

<':' o_- C,HsOH ilo reaksiyasindan alinmigdir. Sar1 rongli bork

©/ \[I/ maddadir, Cixim 26%, T,=105°C. Analitik hesablanmis

0 Ci7H1sNLO, (M=282.34). 'H NMR (300 MHz, CDCls, 9,

m.h.) 12.45 (s, 1H, NH), 7.51 — 7.45 (m, 4H, arom), 7.02 (s, 4H, arom), 6.67 (s,

1H, arom), 4.14 (d, J = 8.2 Hz, 2H, CH>), 2.33 (s, 3H, CH3), 1.51 (t, /= 8.0 Hz,

3H, CHj3). 13C NMR (75 MHz, CDCl;, 6, m.h.) 166.08, 139.90, 139.58, 134.30 ,
131.89, 129.98, 129.50, 128.90, 128.75, 115.40, 61.33 , 21.08, 14.21 .
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Madds 3. (Z)-etil 2-(2-(3, 5-dimetilfenil) hidrazon)-2-

fenilasetat. (E)-1-(2,2-dixloro-1-fenilvinil)-2-(3,5-dime-

N—NH tilfenil) diazenin C;HsOH ilo reaksiyasindan alinmisdir.

oo _ Sar1 'r'gngli bork maddadir, Cixim 28%, T9r=92°1C.

©/ \II/ Analitik hesablanmis, C;sHoN,O, (M=296.37). 'H

o NMR (300 MHz, CDCls, 8, m.h.) '"H NMR (500 MHz,

Chloroform-d) & 12.35 (s, 1H, NH), 7.47 — 7.38 (m, 4H, arom), 6.87 (d, J=1.9

Hz, 2H, arom), 6.75 (s, 1H, arom), 6.69 (dt, /= 3.1, 1.3 Hz, 1H, arom), 4.23 (s,

2H, CH,), 2.29 (s, 6H, CHs3), 1.45 (s, 3H. CH;). 166.08 , 142.37, 139.61,
137.09, 134.30, 129.52, 128.86, 128.73 , 126.60, 119.25, 61.62, 22.45 , 14.13 .

(E)-1-(2, 2-dixlor-1-fenilvinil)-2-fenildiazenin C,HsOH

Lo ilo reaksiyasindan alinmigdir. Sar1 rongli bork

©/ \n’ ~ maddadir, Cixim 32%, T9r=98°C. Analitik hesablanmig

o C16H16N202 (M=26812), 1H NMR (300 MHZ, CDC13,

o, m.h.) 8.13 (s, 1H, NH), 7.55 (dt, J=12.7, 7.0 Hz, 3H,

arom), 7.37 (d, J=6.8 Hz, 2H, arom), 7.29 (d, J=7.4 Hz, 2H, arom), 7.15 (d,

J=7.8 Hz, 2H, arom), 6.98 (t, J=7.3 Hz, 1H, arom), 4.35 (q, J=7.1 Hz, 2H,

CH>), 1.39 (t, J=7.1 Hz, 3H, CH;)."’C NMR (75 MHz, CDCl;, , m.h.) 159.95,

157.74, 138.06, 129.86, 125.29, 125.02, 124.90, 124.72, 124.47, 117.65,
109.46, 56.74, 9.79.

Madds 4. (E)-etil 2-fenil-2-(2-fenilhidrazon) asetat.
Q\HN‘N
I

Madds 5. (E)-1-(2,2-dixloro-1-fenilvinil)-2-(p-toluol)

@ diazenin C,HsOH ilo reaksiyasindan almmusdir. Sart

HN~N rongli bork maddodir, Cixim 31%, T,~121°C. Analitik

C\n/o\/ hesablanmis C7H;sN,O, (M=282.34). '"H NMR (300

©/ 0 MHz, CDCls, 6, m.h.) 8.17 (s, 1H, NH), 7.65 — 7.58

(m, 1H, arom), 7.54 (ddt, J = 9.5, 7.2, 2.0 Hz, 1H,

arom), 7.48 — 7.40 (m, 3H, arom), 7.03 — 6.94 (m, 4H, arom), 4.34 (q, J = 8.0

Hz, 2H, CH,), 2.35 — 2.31 (m, 3H, CHj3), 1.31 (t, J = 8.0 Hz, 3H, CHj3). Bc

NMR (75 MHz, CDCl;, 8, m.h.) 166.44, 139.97, 139.61, 135.46, 131.92 ,
130.03, 129.52, 128.86, 128.73, 115.38, 61.62, 20.82, 14.13 .

Madd»s 6. (E)-metil-2-(2-(3,5-dimetilfenil) hidrazon)-

2-fenilasetat.  (E)-1-(2,2-dixloro-1-fenilvinil)-2-(3,5-

HN-N dimetilfenil) diazenin C,HsOH ilo reaksiyasindan

¢ o % almmigdir. Sart rongli bork maddadir, Cixim 31%,

©/ \ﬂ/ T,=128°C.  Analitik  hesablanmis, C;gH;0N,O;

o (M=296.37). Analitik hesablanmis: C;7H;sN,O;

(M=282.14), '"H NMR (300 MHz, CDCls, 8, m.h.) 8.24 (s, 1H, NH), 7.75— 7.70
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(m, 1H, arom), 7.61 (d, J = 9.5 Hz, 1H, arom), 7.54 — 7.50 (m, 2H, arom), 6.82
(d, J=1.9 Hz, 2H, arom), 6.68 (q, J = 1.8 Hz, 2H, arom), 4.34 (d, J = 8.2 Hz,
2H, CH,), 2.28 (s, 6H, CH3), 1.31 (t, J = 8.0 Hz, 3H, CH3). °C NMR (75 MHz,
CDClIs, 8, m.h.) 168.36 , 142.35, 139.65, 137.15, 135.40 , 129.14, 128.98,
128.69, 126.65, 119.29, 58.36, 22.47, 16.05.

Bu is Azarbaycan Respublikast Prezidenti yaminda Elmin inkisafi
fondunun EIF-BGM-4-RFTF-1/2017-21/13/4) dastayi asasinda yerina yetiril-
misdir.
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MPUPOJIA TMHAMMUUYECKOM BSA3KOCTH ) KUJIKUX METAJLJIOB

Kntouesvle cnoea: owcuoxkuii memann, ncesoonomenyuan Tomaca-Depmu,
BA3KOCb

CornacHo 3JIEKTPOHHOM TEOpHMH METAJUIOB B IIpOLECCE IUIABKH XapakTep
aTOMHBIX (MOHHBIX) CBSI3€H HE M3MEHSETCS, HO OTHOCUTEIbHOC U3MEHEHHUE YIEeIbHOIO
oobema cocraBisieT < 10%. /I IIEIOYHBIX METAIOB OKOHYATEIIbHOEC H3MCHEHHE
ocobeHHo Mano ~ 2-5%. Kpome Toro, sKCiepuMeHTaIbHO OBLIO YCTaHOBJICHO, YTO B
pe3ynpTaTe mpolecca IIaBiIeHns pa3pymaetcs Toabko 20 + 25% aToMHOH cBA3M, T.€.
B JKUAKHX M KPHCTAUIMYECKUX METalJlaX KOOPIMHALMOHHBIE YHCIA TNPAKTHYECKH
onnHaKoBbl. CTpyKTypa >KMAKOIO MeTalla MMEEeT JUHAMHUYECKHI XapakTep, U 3TO
MO3BOJISIET IPUHUMATh JKUAKOCTH KaK KOPPEIMPOBAHHYIO CHCTEMY, KOTOpPasi COCTOHUT
13 TIOJIOKHUTENBHO 3apsHKCHHBIX HOHOB U CBOOOIHBIX 3J1€KTpoHOB. Ilokazano uto
CBOOOJIHBIC DJIEKTPOHBI HIPAIOT CYNICCTBEHHYIO POJNb B (OPMHPOBAHHH BSI3KOCTH
KHUIKUX MeTaiioB. [Ipeanonarast pacnpeae’eHnH MOTEHIMAaNa BAOJb BCero oobema B
KHUIKAX METaJUlax B COOTBETCTBMM C IIceBIonoTeHuuasoM Tomaca-®Pepmu, ObLIO
TI0Ka3aHO, 4TO BA3KOCTh ONpeenseTcs 1o 3akony 1= AT D (rme A u D - Benuuussl,
KOTOpBIE HE 3aBUCAT OT TemmepaTypsl). Ha mnpumepe IIeTOUHBIX METaUIOB
YCTQHOBJICHO YAOBJIETBOPHUTEIBHOE COIJIACHE ITOH 3aKOHOMEPHOCTH C 3KCIIEPUMEH-
TaJIbHBIMH JJAHHBIMHU.

A.B.Ibrahimli
MAYE METALLARIN DINAMIK OZLULUYUNUN TOBIOTI

Acar sozlor: maye metal, Tomas-Fermi psevdopotensiali, 6z[iiliik

Metallarin elektron nazeriyyosina gors arima zamani atom (ion) rabitolorinin
xarakteri doyigsmir, xiisusi hocmin doyismesi < 10% olur. Qoalovi metallar ii¢lin bu
doyismo daha azdir vo ~2 — 5% —dir. Bundan olavs tocriiboalords toyin edilmisdir ki,
orimo zamani atom rabitolorin in yalmz 20 <+ 25% —i dagilir, basqa s6zls maye va
kristallik qurulusa malik metallarda koordinasiya adadi praktiki olaraq eynidir. Maye
metalin strukturu dinamik xarakter dasiyir, ona gérs do maye metali miisbot yiiklonmis
ionlardan va sorbast elektronlardan ibarat sistem kimi baxmaga imkan verir. Miioyyan
olunmusdur ki, mayelords dzliililyiin formalagmasinda sorbast elektronlar shamiyyatli
rol oynayir.
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Maye metallarda biitiin hocm boyunca potensialin paylanmasini Tomas-Fermi
psevdo potensialina uygun gotiiriilorak gdstorilmisdir ki, 6zliiliik 1 = AT> D (burada
A va D temperaturdan asili olmayan komiyyastlordir komiyystlordir) ganunu ils dayisir.
Qolovi metallarda bu ganunauygunluqdan alinan nozori noticolor tocriibi faktlarla
kifayot qodor {ist-iisto diisiir.

A.B.Ibrahimli
NATURE OF DYNAMIC VISCOSITY IN LIQUID METALS

Keywords: liquid metals, Thomas-Fermi pseudo potential, viscosity

According to electron theory of metals at melting process character of inter
atomic (ion) bond doesn’t change, but relative change of special volume makes < 10%.
For alkali metals the final change is especially little ~2-5% . Besides, it was
experimentally determined, that at the result of melting process only 20+25% of inter
atomic bond is broken, that is to say in liquid and crystalline metals coordinative
numbers are practically similar [5]. The described structure of liquid metal has
dynamic character and this allows accepting liquids as a correlated system, which
consist of positive charge ions and free electrons. It is known, that free electrons play
significant role in the formation of viscosity of liquid metals. Confirming the potential
distribution along with the whole volume in liquid metals according to Thomas-Fermi
pseudo potential, it was shown, that viscosity is defined n = AT~2 — D law (A and D
are value, which don't depend on temperature). On the example of alkali liquid metals
satisfactory matching of this phenomenological position was determined at melting
temperature till 1500K by corresponding experimental results.

BBenenue

CoracHo COBPCMCHHBIM MpCaACTaBJICHUEM KUJIKOMY COCTOSITHHUIO
CBOMCTBEHHA TMHAMHYECKAs! CTPYKTYpa U CTATUCTUUYECKUI OJMKHUM MOPSIOK [5].
B 3aBucuMocTH OT mpupoAbl 4acTul] (MOJIEKYJI WM aTOMOB) M M3-3a U3MEHEHUS
CTPYKTYpPBl KHUJIKOCTH NpPU W3MEHEHHH IapaMETPOB COCTOSIHUA JI0 CHX IIOp
OTCYTCTBYET €JJ1Hasl, OOLIECPUHATAS TEOPHS JKUIKOCTEH.

B macrosmieir pabore paccMaTtpuBaercsi ouH (DEHOMEHOJIOTHUECKHI METO]T
MO3BOJLAIOIMM  ONKMCaTh TEMIIEPATYPHYIO 3aBUCHMOCTb  BSI3KOCTH  JKHIKHX
MetaiuioB. IIpu 3TOM Aomyckaercsi, 4TO KHUIKOCTh siBiisieTcs HbIOTOHBEHHOW U
XapakTep MEXMOJEKYISIPHOTO (MEXaTOMHOT0) B3aMMOJICHCTBUS TPU ILIABJICHUN
COOTBETCTBYIOIIEH TBepAoW ha3pl CyIIeCTBEHHO He MeHsercs. (CKa3aHHbIC
AOIMyIICHUA, MNPUMCHHUTCILHO K JXKUIAKHM IMICJIOYHbBIM MCTAJJIaM JOCTATOYHO
XOpOILIO BBIMOJIHAETCS, T.K. COIJIACHO SJIEKTPOHHOM TEOPHHM METAJIOB XapakTep
MEXKATOMHBIX B3aI/IMOI[eI>'ICTBI/II>'I HE MCHMACTCA ©W OTHOCHUTCIIBHOC H3MCHCHUC
ynenbHoro o0béMa  coctaBisier Bcero  okoio  10%. Ilommmo  3toro,
HKCIIEPUMEHTAIBLHO YCTAHOBIICHO, UTO B Pe3yJIbTaTe IUIaBIeHUH 0OpbIBaeTcs ~2-5%
MEKaTOMHBIX CBSI3€H, T.€. KOOPAMHALIMOHHOE YHUCIO Mpu (Ha30BOM Iepexojie
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TBEPBII METAT-KUJIKOCTh MEHSETCS He 3HAUUTENBbHO [7]. XKumkuit MeTamn Moxer
OBbITH TPEICTABIIEH KaK KOPPUTHPOBAHHASI CUCTEMA, COCTOSIIAS U3 TIOJIOKUTEITLHBIX
MOHOB M CBOOOJHBIX D3JICKTPOHOB. B mpuHIMIE, B BO3HUKHOBEHHWH BSI3KOCTH
KHUJKOTO MeTaljia, Hapsay C TOJNIOXKHUTENbHBIMA HOHAMH, CBOOOHBIEC 3JIEKTPOHBI
TaKKe JIOJDKHBI JaBaTh OIpeNeNeHHbIM BKiIan. IloaTromy BKparme paccMoTpuMm
HEKOTOPBIE aCMEKThl TEOPUU CBOOOTHOTO AIIEKTPOHA METAJLIIOB.

OO0mmii moxxon
B teopun Tomaca-depmu mokas3bpIBa€TCs, YTO MOTEHIMATIbHAS SHEPTUS U
IUIOTHOCTH AJIGKTPOHOB MO BCEMY OOBEMY pacmpeleneHbl OAHOPOIHO, T.C.
HMITYJIbC U TUIOTHOCTH 3JIEKTPOHOB 3aBUCAT OT KOOpAUHAT [6]:

n(r) = 25 [Pe(r) P (1)

3neck r-paguyc-BeKTOp d1eKTpoHa, h-mocrosaHas [lnanka. Kak cnenyer u3 (1),
IUIOTHOCTh D3JIEKTPOHOB B E€AMHUYHOM OOBEME 3aBHCUT OT PACCTOSHUS U
OMpENIENseTC COOTBETCTBYIOUIUM HW3MEHEHHUEM UMIlyJibca. VI3MeHeHue
IUIOTHOCTU  3JIEKTPOHOB IMPOUCXOJUT B  pe3yjibTare MPOCTPAHCTBEHHOU
HEOAHOPOAHOCTU. Hanuune mnonoXuTeabHbIX MOHOB MPOBOAMUT K 3apsiIOBOMY
nepepacnpesielieHlI0 AJIEKTPOHHOTO ra3a. B pesynbTare 53TOro BOKpYT
MOJIOKUTEIBHBIX HMOHOB 00pasyeTcss JJIeKTpOHHOe obnako. B Teopuu
MMOKA3bIBAETCSI, YTO TI0JIE D3TOro oOjaka MOoJ00HO MOIU(DHUIIMPOBAHHOMY
KYJIOHOBOMY TMOJIO M €€ IUIOTHOCTh YMEHBIIAETCS IO SKCIOHEHIHAIbHOMY
3aKOHY C YBEJIMUYEHHEM PAacCTOSHHUS OT LEHTpa obyaka. DJIEKTPOHHOE 00J1aKo
BOKPYT MOJIOXKUTEIHHOTO MOHA KaK OBl KPaHHPYET B3aUMOJCHCTBHUS MEXKIY
MOJIOKUTEIbHBIMA HOHAMH.

B teopun Tomaca-®epmu mnokasbiBaercs, uto (1) mMeer cremayromuit
SABHBIN BU] [6]:

n(r)=ny- |1+ >ed_. exp (— %)] ()

2ERT
3necy EpP-sneprun ®epmu npu 0K, q-3apsi HOHA U 7-IUIOTHOCT 3JIEKTPOHOB
B HE BO30Y)KICHHOW YaCcTH METalIa.
Kak cnenyer u3 (2), mpu r>>A paccrosausx n(r) = ng, T.e. mapameTp A-
XapaKTepu3yeT dKpaHU3aIMH TOJI0KHUTEIBHBIX HOHOB. OOBIYHO €ro Ha3bIBAET
panuycoM HKpaHuzauuu Ap_p U B Teopun Tomaca-Depmu ompenensercs

BBIPAXCHUCM:
her = () = () = () G)
T-F — 4m*e2Kp - 6me2n, - 4m*ezn(1)/3

rne m*-apdexruBHas macca deKTpoHA, Kp-DepMHUOBBI BOJIHOBOW BEKTOP.
JIs1st METanoB Ap_p B MOPSJKE HECKOJBKUX aHTCTpeMoB. B metamnax Er u n

MPaKTUYECKH HE 3aBUCAT OT Temmneparypsl. [loaTomy, kak cienyet u3 (3), Ar_p
Tak)Ke HE JIOJDKEH M3MEHSTCS ¢ TeMIepaTypoil. DTo O3HauaeT, Bkiaj Tomac-

1/2
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DepMHUEBOTO IKPAHUPOBAHUS 3a CUET BJIEKTPOH-IJIEKTPOHHOTO U HOH-UOHHOTO
B3aMMOJEMCTBHSI HA BA3KOCTb HE JTOJDKEH 3aBUCUT OT Temmeparypsl. C apyrou
CTOPOHBI, TIOCKONBKY Ar_p ~T, 1/ ® toc YBEJIMYEHUEM JJIMHBI SKPaHUPOBAHUS
MEXHOHHOE OTTAIIKMBAHNE YMEHBIIAETCS, a 3PPEKTUBHOE MPUTHKECHUE MEXKITY
MOHAMHU C YYaCTHEM CBOOOJHBIX 3JIEKTPOHOB YCHJIUTCS, YTO SKBHBAJICHTHO
YBEIIMYECHUIO BA3KOCTH KUIAKOCTH.

Boluncnennsle HaMM  3Ha4Ye€HUS Ap_p U HEKOTOpPBHIE XapaKTepHbIE
napaMmeTpsl JUIsl LIEJIOYHBIX METaJJIOB POBEAEHHI B Ta0. 1.

Tabnuya 1. Hexomopuie xapakmephuvle napamempul uwie104HbIX MeManioe

Meraa | Ilep.kier. AV 10 T K| Koop.Yucio (1*) Eo10”, | n-10%2, [Ap_p-10"
10°m ' mg C em? M
9] 91 9] [11] 8] 8] 8] [10]
Li 0,3502 16,5 |453,7] 9598 | 1,19 2,26 47 6,07
Na 0,4250 25,0 371 7-8 1,03 1,81 2,65 6,68
K 0,5247 25,5 336,4 9-10 0,99 1,52 1,40 7,43

Kak cnemyer u3 Tab6. 1, mpu mepexome or Li x K »sHeprus cBszu
YMEHBIIIAETCS, YTO U B MPUHIUIIE TOJDKHO NMPHUBECTH K YMEHBIICHHUIO BSI3KOCTH
(mpu >TOM TMoONaraercsi, 4ro JAOMUHHUPYIOIIUM SIBISIETCS HOH-3JIEKTPOHHOE
B3amMmopelcTeue). Hipke moOKaxkeM, 4UYTO OTMEYEHHas 3aKOHOMEPHOCTH
COOTBETCTBYET JICHCTBUTEIHHOCTH.

DeHOMEHO0JI0THYecKOoe ONMCAHUE BSI3KOCTH
[Tonb3ysich (heHOMEHOJIOTHUECKUM TIOIXOA0M, PACCMOTPUM JTHHAMHUYECKYIO
Bsi3KOCTh Hbr0TOHOBOM skuakocTu. Kak u3BectHO [9], BA3KOE TE€UEHUE MPU ITOM
OIMMCHIBAETCSl 3aKOHOM HBIOTOHA, COTIaCHO KOTOPOMY B IIOJIE CTAIlMOHAPHOTO
rpalieéHTa CKOPOCTH B HANpPaBICHUM NEPHEHIUKYJISIPHOM TPATUCHTY Ha

MTOBEPXHOCTH dS €105 )KUKOCTH IEHCTBYET CHila BHyTpeHHero TpeHwust Fi:

F=n(g) ds

s -1

n=F£[(g) as] ®)
Ha3bIBAETCS JMHAMHUYECKOW BSA3KOCTBIO M 10 CYIIECTBY O3HA4YaeT CHILy
BHYTPEHHEI0 TPEHHUs, NEHCTBYIONIYI0 Ha €JMHUYHYI0 Iiomanp (dS =1) B
MoJie eIMHUYHOTO TPaJMeHTa CKOPOCTH. B MONEKyISIpHOM MOHWMaHHU 3Ta
cHujla BO3HUKAET Oiarojapsi B3aUMOJCHCTBUIO MEXKIYy MOJIEKYJIaMH KHIKOCTH,
HAXOJAIINXCS Ha TPOTHBOIOJIOKHBIX TO3HIHUSAX OTHOCHTEIBHO BBHIOpAaHHOMN
nosepxHoctH dS.

4)

Bennunna
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ad dad
[Ipu namMuHapHOM TEUYEHUU (E) = const, MHO3TOMY [(E)-dS]

const = B. Torna u3 (5) umeem
n=B-F 6)

(6) HOCUT yHUBEpCATIBLHBIN XapakTep, T.€. HE 3aBUCHUT OT MPHUPOJIbI )KUIKOCTEN U
MOKa3bIBa€T, 4YTO JUHAMUYECKas BS3KOCTh TMPU JIAMUHAPHOM TEYCHUU
OJIHO3HAYHO OMNPEEISETCI MEKMOJEKYISIPHOU CHJION, €CIIM HM3BECTEH SBHBIN
BUJI CHJIBI B3aUMOJICHCTBUSA, TO B IPUHITUIIE TOCPEACTBOM (6) MOKHO BBIYHCIHUTH
JTUHAMHYECKYIO BsI3KOCTh. Ha aTOM 0aszupyercs (eHOMEHOJIOTMYECKUN MOAXO/I,
MPEVIOKEHHBIA HaMU OTHOCHTENBHO MPUPOJBl TUHAMHYECKOW BSI3KOCTH
xunkocted. CorjmacHO 3TOMY MOJXOAY, MOCKOJIbKY JMHAMHYEeCKas BS3KOCThb
OTIPENIENSIETCS MeKMOJIEKYIISIPHOM CHIION, TO MOXKHO JIOMYCTUTh, YTO BS3KOCTH
[0 CYIECTBY HE SIBJIIETCSI aKTHBAlMOHHBIM IIPOLIECCOM, a NEPEHOC UMITYJbCa
MEX]Ty CIOSIMU KUAKOCTH OCYIIECTBIISIETCS KOJIEOAaHNUSIMU aTOMOB HIIK MOJIEKYJI.

Ha mpumepe >XMIKMX METaJIJIOB, OCHOBBIBAsACH Ha (6) MpoaHATH3UPyEM
TUHAMHYECKYIO0 BS3KOCTb. byneM HCXOAWTh M3 TOTO, YTO B METATMUYECKHX
KpUCTaJlJIaX CBOOOJHBIE AJIEKTPOHBI JIBUKYTCS B 3JIEKTPOCTATHUECKOM IIOJIE,
CO3/IaHHOM TIOJIOKUTENbHBIMU HOHAMU W UX JIBIDKEHUE XapaKTepuszyercs
CJIEAYIOIIUM TIceBa0 oTeHIaniom [10]:

A
() =2 exp (=B, 1) ()
rie  Aj-moctosHHas BenumumHa, By = Agl,. Tlpu Bir <1 (7) MoxHO

IpeaACTaBUTH KaK

)2
exp(—B; 'r) = 1 — B;r + Bur)S

u3 (7) umeem:

A;B?
p(r) = __A1B1 Pt (8)
[Tockompky F=-gradp, To cmia MeXIy HEMOCPEICTBEHHO COCEIHUMHU
CJIOSIMH XKHUJIKOCTH, C yuéToM (8) Oyner:
d (p(r) Ay ABf A
Fir)=-220 =4 M _A4_p ©)

A1Bf ..
3neck Dy = ( 12 ) = const u He 3aBUCHUT OT TemnepaTypsl. C yuétom (9)

3 (6) MoNyYuM OKOHYATEIbHOE BBIPAXKEHHE ISl BS3KOCTH METATMUYECKHX
JKUIKOCTEH:

BA
n—BF— —1 BDl—r—j—D2 (10)

rae, A, = BA, u D, = BD;-nns I[aHHOI/I SKAIKOCTH MMOCTOSIHHBIEC BETNYNHEI.
Kak cnenyer u3 (10), auHaMuyeckas BI3KOCTb )KHIKHX METAJUIOB COCTOHT

A
U3 JAByx cocrtapistomux. IlepBas cocraBmsiomas 1y = r—; BEPOSTHO

00yCJIOBJIEHa MEX YaCTHYHBIM MpPUTSKEHUEM, a BTopasd 1, = —D, = const u
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CBsI3aHA C ra3oM CBOOOJHBIX 3J€KTPOHOB. OOI11ee BbIpaK€HUE, MOJyUYEHHOE Ha
OCHOBE (PEHOMEHOJIOTHYECKOI0 MOJXO0/Aa JUI BSI3KOCTU KMJKUM METaJlIoM,
MOJKET OBITh MOHSTO UCXOAS U3 O0IIMX cooOpaxeHui. Tak Kak >KMIKUIA MeTall
[8], mo cy1iecTBy, COCTOUT U3 ABYX B3aUMOJICHCTBYIOIIMX MOJACKCTEM (MOHHON
Y 3JIEKTPOHHOI) OYEBHIHO, YTO KaKJas M3 HUX B TOH WU TOH crereHu Oyjaer
IIPUHUMATh Y4acTHE B BSI3KOCTH. M3-3a nKpaHM3alMM IMOJIOKUTEIBHBIX MOHOB
JJIEKTPOHAMHM HMOH-MOHHOE B3aWMOJEWCTBUE HE MPHUMET HENOCPEICTBEHHOE
ydacTM€ B BO3HMKHOBEHHMH BS3KOCTH. AHAIM3 IIOKa3blBacT, 4YTO IEpBas

A
COCTABJISIONIAs BSI3KOCTH (1) = r—;) CBSI3aHA C MOH-CBOOOJHO 3JIEKTPOHHBIM, a

BTOpas (1, = —D,) ANEKTPOH-3IEKTPOHHBIM B3aUMOICHCTBUAMM.

B rapmonudeckoM NpHOIMKEHUH MOKHO I0JIaraTh, YTO C YBEJIWYEHHEM
TEMIIepaTypbl MEXHOHHBIE PACCTOSHHS B YKUAKOCTH PacTyT MO JHMHEHHOMY
3aKOHy, T.e. r~ T, Kak 3TO HMEEeT MECTO B TBEPAbIX KPUCTAIIMUYECKHX
MeTajulax. YBenuyeHue o0bEMa MeTasula Ipy IUIaBJIeHUH Beero Ha ~2+5% naet
OCHOBaHHUE JeNaTh Takoe IMpennosoxeHue. CrneaoBarenbHO, MOJB3YSICH B
(E€HOMEHOJIOTMYECKOM MPHUOIMKEHUH TeMIEepaTypHYO 3aBUCUMOCTb JKMIKUX
METaJJIOB MOYKEM 3aIucaTh B cneay}omeM BUJIE:

n(T)==-D (11)
Kak cnenyer u3 (11), nunamuueckas BSISKOCTB SKAKOIr0 METajljla COCTOUT U3
JBYX CJIaraéMplX: IEPBOE C YBEJIWYEHHEM TEMIIEpaTypbl YMEHBILIAETCS IO
KBaJIpaTUYHOMY 3aKOHY M 0OYCIIOBJIIEHO MOH-3JEKTPOHHBIM B3aUMOJIEHCTBUEM,
a BTOpOE- HE3aBHCSIIEE OT TEMIIEpaTypbl. CllaraéMoe, IO CyTH, SBISETCS
BSI3KOCTBIO  CBOOOJHOTO  3JIEKTpOHHOTO Taza. (Bsi3kocTh  cBOOOIHOTO
ANEKTPOHHOTO Ta3a B )KUJIKUX METaJUIax HamMH Oblia mpocMoTpeHa B [12]).

Kak cnenmyer u3 (11) nmpu wusBecTHbIX 3HaueHMsIX A u D MoxHO
BBIYUCIUTh JUHAMUYECKYIO BS3KOCTh MpH Jr000H Temmnepatype. OpHako,
SIBHBIM BHJI 3aBUCUMOCTEH 3THUX MapaMeTpoB OT KaKUX-IMOO XapaKTEpUCTHUK
KHUIKOCTH He wu3BecTeH. IlosToMy B Hacrosimeil paOoTe MCIOJIB30BaH
MOJIyDMIIMPUYECKUIT METOJ, TO3BOJISIOIIMN YCTAaHOBUTH TEMIIEPATYPHYIO
3aBUCUMOCTbh BSI3KOCTH PacCMaTpHUBAEMOIO JKUAKOIO MeTamjga. DTOT MeETO[
OasupyeTcss Ha 3HAaHUM 3HAUYEHHUS JUHAMUYECKOW BSI3KOCTH MpU JABYX
MIPOU3BOJIBHBIX TemmepaTypax. i1 sICHOCTH, NMPEAINooKUM, YTO TNPH IBYX
IpoH3BONIBHBIX Temreparypax T; u T; nnHaMudeckast BA3KOCTb COOTBETCTBEHHO
paBHA 1; U 1j. YUUTbIBas 3TU 3HaueHUs B (11) 1 cOBMECTHO pelliast MOIy4EHHbIE
ypaBHEHHS, TIOCJIE€ IPOCTHIX IpeoOpa3oBaHuil s mapaMeTpoB A u D momyunm:

4 T? - T _TETY T
- T TZ (nl T]]) TZ TZ T’U

2 2
717 i j i T?-T7 ij i
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C yuérom (12) B (11) TemmepaTypHyIO 3aBUCUMOCTb TUHAMUYECKOU BSI3KOCTH
KUJAKUX METAZIOB MOXKEM  OINpEeAeTUTh CICAYIOUIUM  aHATUTUYECKUM
BBIpaXCHHUEM:

T2.T2 T2

n(T) = [T];_T]iz An;; Tiz - [T]_z—iTizAnij i (13)
[Io aByM npOU3BOJNIBHBIM SMIHPUYECKUM 3HAYEHUAM BS3KOCTH u3 [11]
nocpenctsoM (13) HaMu yCTaHOBJIEHAa TeMIIepaTypHasl 3aBUCUMOCTb JUHAMU-
YEeCKOM BA3KOCTH I JKUAKMX MeTauloB. COOTBETCTBYIOIIME pE3yJIbTaThl
MPOBECHBI B Ta0. 2.

Tabnuua 2. Boiuucnennvie 3nauenusn geauuun A u D

Kuakuii merayn K2-xr D-10%, — Tem. unrepBai AT, K
9 M-CEeK M- CeK
Li 95,84 -146,8 500 < T <1500
Na 81,69 -97,1 400 < T <1500
K 52,7 -83 400 < T <1500
Pb 621 -638 720 < T <1100
Sn 363 -560 510 < T <1100
Hg 70 -242 253 < T <573

Kak cnenyer u3 1a6. 2, mpu nepexoze mo xunkum metramwiam Li, Na u K
o0e BemmumHbl A W D ymeHbIIamTcs. BcenencTBue 3TOro yMeHbIIAeTCs W
BA3KOCTh, T.€. COTJIACHO HAIUM BBIUUCHCHHUSIM  Mu(L1)>Nx(Na)>nu(K).
OtmeTHM, 9TO Takas 3aKOHOMEPHOCTH BBIIIIE HAMU OblJla BEICKA3aHA HCXOJIS U3
OOIINX MTPUHIIUIIOB.

BrrurciieHHbIe U OMIUPUICCKUE 3HAYCHUS BS3KOCTH HaMU BHIOPaAHHBIX
KHUJKUX METAJIOB JOCTaTOYHO XOPOIIO COTJACYHOTCS MeXAy co0ow. OTu
JAaHHBIE YaCTUYHO MPUBEICHBI B Ta0.3 U HAa PUCYHKE.

Tabnuya 3. Boruucnennwie (11,) u madauunvle (1) 3Hauenus 6a3Kocmu

HCUOKO20 TUmMU

T,K 500 600 700 800 900 1000 | 1100 | 1200 | 1300 | 1400 | 1500
nT'106,

KT
W 531 426 358 310 275 247 225 207 192 180 163
[11]

nB-106,

KT 530,2 | 413 3424 | 296,6 | 261,1 | 242,6 | 226 213,3 | 203,5 | 195,7 | 1894
(M- cex)~1

/M | 0,998 | 0,976 | 0,956 | 0,958 | 0,964 | 0,984 | 1,004 | 1,030 | 1,059 | 1,088 | 1,118
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0 2 4 T*105K* ¢

Puc. TemnepaTypHast 3aBUCHMOCTB BSI3KOCTH ((QUTYPHI-Ta0INY.,
CHJICILBI. BBIYHCIICH )

CormacHo Tab. 3 W puCc. TpU TeMIepaTypax BBHIIIE TEMIEPaTYphI
KUANeHUs1 BblUMcIeHHble 10 (11) m TaOnuyHble 3HAYEHHS BS3KOCTH JKUIKUX
METaJJIOB HECKOJIBKO PAa3HATCS. BeposiTHO, 3TO CBSI3aHO C T€M, YTO IPH CTONIb
BBICOKHX TEMIIEPaTypax rapMOHHYECKOE MPUOIIMKEHHE HE ONPaB/IbIBACT Ce0s 1
MOTEHIIMAJ B3aUMOCHCTBUS OTIIMYAETCS OT IICEBOTTOTEHIHAIA.

Takum oOpa3om, B Hacrosmiell paboTe OCHOBBIBAasSCh Ha (PEHOMEHO-
JOTHMYECKU MO/ YCTAaHOBIIEHO aHAIMTHYECKOE BBIPAKCHHE BSI3KOCTH
KHJKUX METaJUIOB M MOKa3aHO, YTO OHO CTOMT U3 JIBYX CJIaraeMbIX: IepBOE-
00paTHO MPOMOPIMOHAIBFHO TEMIIEPATypOil, @ BTOPOE - MOCTOSTHHAS BEITHMYMHA
IUISL TAaHHOM KUAKOCTH. [IpeioskeH moay IMITMPUIeCKU METOI, TTO3BOJISIFOLIHIA
BBIYUCIIUTD BA3KOCTb, U IPUMCHCH K HECKOJIBKUM MCTAJUIMYCCKUM KUAKOCTIAM.
VY CTaHOBIIEHO, YTO BBIYUCICHHBIE U TaOJINYHbIE 3HAYEHUS YIOBIETBOPUTEIBHO
coryiacyercsi Mexx1y co0oil.
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NOXUD (CICER ARIETINUM L) GENOTIPLORININ BIOMORFOLOJI
VO TEXNOLOJI GOSTORICILORININ STATISTiK TOHLILI

Agar sozlor: noxud, fenoloji miigsahidalor, mohsuldarliq, komiyyat, suudma
qabiliyyati

Tadqiqat isinde ICARDA genbankindan introduksiya olunmus vo “Elite
Nursery” adi altinda gotirilmis tozo pitomniklorde komiyyot vo keyfiyyot vo
gostaricilori Oyronilmis, aldo olunan naticolor osasinda statistik analizlor aparilaraq
qiymatlondirilmigdir. Klaster analizi PAST statistik program paketinin UPGMA
metodunun Evklid genetic mosafo indeksine gore qurulmus, tadqiq etdiyimiz
genotiplor gostaorilon olamotlors goére 3 osas klasterdo qruplasmigdir. Miixtalif
olamotlora gbro bir-birino yaxin olan genotiplor klastro uygun seg¢ilib ayrilmisdir.
Korrelyasiya analizi naticesinde olamaotlor arasindaki slaqalsrin toyini zamani bitkinin
hiindiirliiyii ilo birinci paxlanin hiindiirliiyi (r=0.689%*), paxla eni (r=0.316%), bir
bitkido paxla say1 (r=0.358%), bir kvadrat metr sahodoki mohsuldarliq (r=0.332%*), bir
bitkidoki mohsuldarliq (= 0.365%) arasinda miisbat shomiyyatli, 100 toxumun kiitlasi
ilo bir kvadrat metr sahadoki mohsuldarliq (r=-0.297%*), bir bitkidoki mohsuldarliq (r=-
0.315%), bir bitkido paxla say1 (r=-0.470%*) arasinda monfi ohomiyyatli asililig mévcud
oldugu askar olunmusdur. Niimunolor arasindan Flip13-70c, Flip13-364c, Flip 82-
150c, Flip10-338c, Flipl11-08c, Flipl1-198c, Flipl1l-11c an mohsuldar, perspektivli
niimunalor kimi qiymsatlondirilmisdir.

M.P.Canmanoea

CTATUCTUYECKHU AHAJIN3 BUOMOP®OJIOr'HYECKHUX U
TEXHOJIOTHYECKHUX ITOKA3ATEJEU TEHOTHUIIOB HYTA
(CICER ARIETINUM L.)

Knwouesvie cnoea: wnym, ¢henonocuueckue Habnooenus, YpolCarHoCmy,
KOu4ecmeo, cnocoOHOCHb 8000N02TIOUEHUS

KonndecTBeHHBIE W KadeCTBEHHbIC MOKA3aTEIH TEHOTHIIOB HyTa H3y4ald B
HOBBIX MIUTOMHHKAX MOJ Ha3BaHUEM «DJIUTHBIA MUTOMHHUK», HHTPOLYLIUPOBAHHBIX U3
I'enbanka WKAPJIA. beim mpoBeneH CTaTUCTHYECKHMH aHalIM3  TOJYYEHHBIX
pe3ynbraToB. KiactepHslil aHanu3 ocHOBaH Ha EBKIMIOBOM MHAEKCE T'€HETHYECKOH
muctanauun Metona UPGMA makera cratnctudeckux nporpamm PAST. Ha ocHoBe
MIPECTABIEHHBIX TOKa3aTesell, u3yyaembple TeHOTHUIbI ObUIM CIPYNIHPOBAHBI B TPH
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OCHOBHBIX KJacTepa. [ eHOTHIBI, nMeromue OIM3KHe TeHETHUSCKHEe XapaKTepPHCTHKY,
ObuTM OTOOpaHBI M pa3lelieHbl M0 KiacTepam. B pesynbraTe KOpPEISIUOHHOTO
aHanm3a ObUTa OOHApy’)KeHA MOJOKUTEIbHAS 3HaYNMasl B3aUMOCBS3b MEXIY BBICOTOM
pacTeHuss W BBICOTOH mepBoro 600a (r = 0,689 *), mmpunon 606a (r = 0,316 *),
KoJIn4ecTBOM 0000B Ha pacteHue (r = 0,358 *), ypokallHOCTBIO Ha KBaJApaTHBIA METp
(r = 0,332 *), ypoxkaitHocThIO Ha pactenue (r = 0,365 *). OrpuuartenvHas 3HaYUMAas
B3aMMOCBSI3b ObLTa OOHApy’KeHAa MEXIY YpPOXKaWHOCTBIO Ha KBAJpPaTHBIA METp W
maccoit 100 cemsn (r = -0,297 *), ypoxaiiHocThio Ha pactenue (r = -0,315 *),
KOJIM4YecTBOM 0000B Ha pacrenue (r = -0,470 *). Hambonee mpoAyKTUBHBIMH U
MIEPCIIEKTUBHBIMY TeHOTHIIaMH oka3anuck oopasnsl Flip13-70c, Flipl13-364c, Flip 82-
150c, Flip10-338c, Flip11-08c, Flip11-198c, Flip11-11c.

M.R.Salmanova

STATISTICAL ANALYSIS OF BIOMORPHOLOGICAL AND
TECHNOLOGICAL INDICES OF CHICKPEA
(CICER ARIETINUM L.) GENOTYPES

Keywords: chickpea, phenological observations, productivity, quantity, water
absorption capacity

Quantitative and qualitative indices of chickpea genotypes were studied in new
nurseries named “Elite Nursery” introduced from the [ICARDA Genbank. The obtained
results were statistically analyzed. Cluster analysis is based on the Euclidean genetic
distance index of the UPGMA method of the PAST statistical software package. Based
on these indices, the studied genotypes were grouped into three main clusters.
Genotypes having close genetic characteristics were selected and separated according
to the clusters. As a result of correlation analysis, a positive significant relationship
was detected between the plant height and height of the first pulse (r = 0.689%), pulse
width (r = 0.316%), the number of pulses per plant (r = 0.358 *), productivity per
square meter (r = 0.332%), productivity per plant (r = 0.365 *). Whereas, a negative
significant relationship was found between yield per square meter and a mass of 100
seeds (r = -0.297 *), productivity per plant (r = -0.315 *), the number of pulses per
plant (r = -0.470 *). The samples Flip13-70c, Flip13-364c, Flip 82-150c, Flip10-338c,
Flip11-08c, Flip11-198c, Flipll-11c turned out to be the most productive and
promising genotypes.

Giris

Noxud (Cicer arietinum L.) biitiin diinyada, xiisusilo Avropa vo Asiya
Olkolorinds yetigdirilon vo istehlak edilon ohomiyystli paxlali bitkidir. Noxud
karbohidrat va ziilallarin asas monbayidir vo ziilal keyfiyyati digor paxlalilardan
daha yaxsidir. Bu bitkinin torkibindo kiikiird torkibli amin tursulari istisna
olmagqla, biitiin vacib amin tursularima malikdir, o ciimlodon toxumlarinda bir
cox mikroelementlor Ca, Mg, P vo xiisusilo K movcuddur [5]. Noxud (Cicer
arietinum L) iqtisadi baximdan on ohomiyystli paxlali bitkilordon biridir.
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Toxminon 14.56 milyon ha orazido yetisdirilir. Diinyanin 55-don ¢ox Olkasi
14.78 milyon ton noxud istehsal edir [6]. Bu bitki paxlali bitkilorin
becorilmosinds lobyadan sonra ikinci yerdadir. Okin sahasinin 90% -i inkisaf
etmakds olan Slkalordadir [7]. Hazirda Pakistan, Hindistan, italiya, Yunanistan,
Rusiya, Misir, Simali Afrika vo bir ¢ox basqa 6lkolorlo yanast Azorbaycanda da
okilib becarilir. Genetik todqiqat islorinin noxud iizorinde aparilmasi olduqca
olverigli oldugundan, bu mohsulun okini kond tosarriifati iliglin oshomiyyatlidir.
Noxud miixtolif yemoklorin torkibina gatilmaqla insanlarin qidalanmasinda
xiisusi yeri olmagla yanasi, heyvanlar {igiin yem mohsulu kimi yetisdirilir. Bir
sonaye mohsulu kimi bu bitkinin yetigdirilmosindo osas problemlor, otraf miihit
soraitino ¢otin uygunlagmasi, homginin mohsul yigarkon qarsilasdig
cotinliklordi [4]. Yer tizorindo yalniz bir nov (Cicer Arietinum L.) okilir, bu da
yabani halda tapilmir. Uzun illor orzindo miixtolif ekoloji soraitlords
becarilmosino baxmayaraq, noxud bitkisi otraf miihit amillorinin tasirino daha
az moruz qalmis vo 6z genefondunu qoruyub saxlamigdir. Noxudun genetik
ehtiyatlarinin qorunub saxlanilmasi, genetik potensialinin agkar olunmasi, yeni
daha mohsuldar vo yiiksok keyfiyyotli sortlarin yaradilmasi iiglin zomin
yaradir.[1]. Yetkin formada noxud deninds 19-30.2% ziilal, 4.1-7.2% yaglar,
48-61% azotsuz ekstrativ maddoalor, 2.1-12.2% selliiloza, 2.1-5.2% kiil vo bir
¢ox vitaminlor vardir. Noxud morcimok vo lorgodon yaglarin ¢oxluguna gora
forqlonir. Noxudun deni arzaq ligiin istifads edilir [2]. Azarbaycanda becarilon
vo introduksiya olunmus noxud niimunolorinin keyfiyyst olmotlorinin
yaxsilasdirilmasi, yiliksok keyfiyyatli sortlarin yaradilmasi1 qarsida duran
vazifolordondir.

Material vo metodlar

Todgigqat igsinde ICARDA-dan introduksiya olunmus noxud
niimunolorindon istifade olunmusdur. AMEA Genetik Ehtiyatlar Institutunun
Abseron Taocriibo Bazasinda 76 niimuno okilmisdir ki, bunlardan 36 niimuno
Elite Nursery, Large Seed (LIEN-L-20) ad1 altinda gotirilmis tozo pitomniklor,
40 niimuna iso ICARDA mongali niimunalordir. Tarla tacriibalari noyabr ayinin
II-IIT onglinliiylindo qoyulmus, vegetasiya dovrii orzindo dyronilon niimunalor
izorindo miitomadi olaraq fenoloji miisahidslor aparilmis, ¢igoklomoys, tam
yetismoyo kimi olan giinlorin say1 toyin olunmus, bitkilorin boyu, birinci-ikinci
doracali budaglarin say1, mohsuldarligi, 100 toxumun kiitlasi, bir bitkido olan
paxlalarin say1, paxlanin eni-uzunu, bir bitkido toxumlarin sayi, bir bitkido olan
toxumun kiitlosi miioyyan edilmisdir. Elmi Todgiqat Okingilik Institutunda
biokimyovi vo texnoloji analizlor aparilmis, niimunslordo texnoloji analizlor
suudma qabiliyysti [10], bisirilme miiddsti [9], namlik [3], qabigin lopays
nisbati, toyin olunmus, miiqayisali dyronilmisdir.
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Naticalar

Biomorfoloji  miisahidolor noticesinde  bitkinin  pigmentasiyasi,
tikliliyi, govdonin formasi, yarpagin tipi, cavan yarpaqlarin olgiilori, ¢icoyin
rongi va say1 toyin edilmisdir. Fenoloji miisahidelordon ¢ixis giinlori, sahado
toxumlarin ciicorms faizi, ¢gigoklomo vo yetismo fazasina qodor olan giinlorin
say1 geyd olunmusdur. Yigimdan sonra hor niimunadon 5 bitki lizorinds struktur
analiz aparilmigdir: Bitkinin hiindiirliiyii, budaqlarin sayi1, bir bitkido olan
paxlalarin say1, paxlanin 6l¢iilori, hor paxlada toxumun say1, 100 donin kiitlosi,
bir bitkidon mohsuldarliq toyin edilmisdir. ©kin niimunolori standart yerli
Normin sortu ilo yanasi okilmig, miiqayisoli Oyronilmisdir. Noxud
niimunolorindo ¢igoklomo fazast 4.05-11.05, paxla omologolmo fazasi 22.05-
28.05 tarixina diislir. Bu iso st.Normin sortuna nisbaton Filip-13-250c, Filip13-
258c, Flipl13-26lc, Flipl13-277¢c, Flipl13-278c, Flipl13-340c, Flip13-343c
nliimunolorinds ¢igoklonmosi gec basa golmisdir. Paxla omoalogotirmo miiddstido
uygun olaraq standarta nisboton gecdir. Niimunalordo bitkilorin hiindiirliiyti 43-
81 sm olmus, I vo II doracali mohsuldar budaqlarin say1 2-1; 2-3 odad togkil
edir. Oyronilon niimunalorda bir bitkido olan paxlanin say1 5-106 odad, birinci
paxlanin yerlosdiyi hiindiirliik 19-53 sm, paxlanin eni 1,2-2,5 sm, uzunlugu 1,7-
3 sm, 100 toxumun kiitlasi 26,5-54.5 q olmusdur. Bir bitkinin mshsuldarlig 3-
22.9q, 1m’-do mohsuldarliq 36.9-280q arasinda doyismisdir. Todgigat isinde76
niimunads namlik, toxumun su udma qabiliyysti, qabigin lopays nisbati, bismo
miiddoti dyronilmisdir. Nomlik faizino goéro yiiksok noticoyo malik olanlar
Flip13-70c (12%), Flip11-70c (15%), Flip11-125¢ (17%), Flip11-208c (15%),
Flip11-198c (14%) dir. Qabiginin qalinligina gors an qalin genotiplor Flip13-
343c (7%), Flip13-364c (8%), Flip13-247c (7%), Flip11-11c(8%), STNormin
(7%), olmaqla secilmislor. Bu naticolor arasinda Flip13-364(8%), Flipl1-11c
(8%) standart Normin sortu (7%) ilo miigayisads yiiksokdir. Qalan niimunalords
qabigin qalinligr (5;6%) dir. Suudma qabiliyysti Flip13-70c (97%), Flip13-
151¢(95%), Flip13-335¢(99%), Flip13-336¢ (99%), Flip13-369c (98%), Flip11-
58¢c (97%), Flipl11-15¢(99%), Flip11-214c(96%), Flipl1-21c (96%), Flip10-
338¢(99%) niimunoslorinds yliksokdir. Bisirilmo miiddstinin toyininds oksor
galin gabigh formalar daha yiiksok, nazik gabiglilar iso az bisirilmo miiddotino
malik olmuslar. On yiiksok bismo miiddoti Flipl1-11c (2s 59d), an asag1 bismo
miiddoti iso Flip 13-277c (1s 05d) olmagla forqlonmislor. Standart Normin
sortunda (2s 51d)-dir.Hor bir parametrin orta qiymoti PAST, SPSS statistik
kompiiter proqraminda statistik heablamalar ii¢iin istifado edilmisdir.

Molumatlarin statistik analizi: Hor bir parametrin orta qiymati statistik
heablamalar iigiin istifado edilmisdir. Statistik analizlor PAST, SPSS statistik
kompyuter programinda hoyata kegirilmisdir. Todqiq edilmis olamatlor iiglin
orta qiymatlor, standart konarlagma (SK), standart xota (SX) vo variasiya omsali
(CV%), variasiya genisliyi (diapazon), minimum, maksimum verilmisdir.
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Todqiq edilon olamotlorin hor biri yiiksok genetik variasiya gostormigdir.
Olamotlor arasinda on ylikson variasya genisliyi bitki hiindiirliytidiir, onun
variasiya omsali (CV=84.8), on asag1 variasya genisliyi paxla eni olmusdurki,
onun variasiyaomsali (CV=0.0) gostaricisindo olmusdur. Bitkids birinci paxlaya
godor hiindiirlik yiiksok variasiya omsalina malik olmusdur (CV=58.1), yiiz
toxumun kiitlosi (CV=29.9), bir bitkidoki mohsuldarliq (CV=21), suudma
qabiliyyoti (CV=26.6) orta variasiya omsalina malik olmusdur. Suudma
qabiliyyati kicik variasiya genisliyi gostorso do, kifayot qador boyiik variasiya
omsalina malik olmusdur.

Cadval 1
Olamotlarin statistik gostoricilori
SX SK CV %-ls | Diapazon | Min Orta Mak
BH 1.1 9.2 84.8 38.0 43.0 64.1 81.0
IsBS 0.0 0.3 0.1 1.0 2.0 2.1 3.0
OBS 0.1 0.5 0.3 2.0 1.0 1.4 3.0
BPH 0.9 7.6 58.1 34.0 19.0 32.9 53.0
PE 0.0 0.1 0.0 0.5 1.2 1.4 1.7
PU 0.0 0.2 0.1 1.8 1.5 2.8 3.3
YTK 0.6 5.5 29.9 28.0 26.5 39.9 54.5
BBM 0.5 4.6 21.0 19.9 3.0 9.4 229
NK 0.1 1.3 1.7 8.0 9.0 10.6 17.0
QLN 0.1 0.8 0.6 4.0 4.0 5.5 8.0
SQ 0.6 5.2 26.6 19.0 80.0 89.3 99.0

Klaster analizi: Klaster analizi PAST statistik proqram paketinin
UPGMA metodunun Evklid genetic mosafo indeksino goro qurulmusdur.
Todqiq etdiyimiz genotiplor gostorilon olamotloro goro 3 osas klasterdo
gruplasdigi {i¢iin uygun olaraq dendrogqramin 3 klastero bdliinorok analiz
edilocak.

Birinci klasterds 27 genotip yer almisdir ki, o da 2 subklastera boliiniir.
Birinci subklasterdo 12 genotip, ikinci subklasterdo 15 genotip yer almisdir.
Birinci subklasterdoki niimunsalor boy hiindiirliiyiins, osas budaqglarin sayina,
birinci paxlanin hiindiirliiyii, paxlalarin eni - uzunlugu, nomlik gostoricilori vo
qabiq qalinligmma goére yaxin olan genotiplordir. Flipl13-194c, Flip13-278c.
Flip13-338c, Flip13-340c, Flip11-210c boy hiindiirliiyiine, 100 toxumun
kiitlosine gdro yiiksok notico gdstormoklo barabor yaxin olan niimunalordir.
Ikinci subklasterdoki niimunolor bir bitkido olan paxla sayina, paxlanin eni,
uzunlugu, namlik, qabiq formasina goro, bisirilmo miiddstine gors yaxinliq
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togkil edon niimunalordir. Bu klasterds qruplagmis tozs elit niimunalor arasindan
Flip13-227c, Flip13-330c niimunslori arasindaki Evklid uzaqliq indeksi on
asagl (3.140) olmusdur yoni bu genotiplor on yaxin genotiplor hesab edilir.
Birinci klasterdoki niimunolor oksoriyysti toze gotirilmis elit toxumlardir (17
nimund). Bu nimunslords mohsuldarliq gostericilori  digor klasterdoki
nliimunoslordon asag1 olmusdur.

Ikinci klaster daha genis diapazonda yer almugdir. Bura 33 niimuno
daxildir. Bunlar 2 subklastero ayrilir. Birinci subklasterdo 23, ikinci
subklasterdo 10 niimuno yer almigdir. Birinci subklasterdoki niimunolor bir
bitkidoki mohsuldarliga, bitkide paxlalarin sayi, paxlanin eni - uzunlugu,
nomlik, qabiq formasina gors, ikinci subklasterdo olan niimunslor bu
olamaotlordon olava osas budaglarin say1, suudma qabiliyyetine gors bir birlorine
yaxin olan genotiplardir. Ikinci klasterdoki niimunolar boy hiindiirliiklorine, bir
bitkido olan mohsuldarliga, bir kvadrat metr sahodoki mohsuldarliga, qabiq
formalarina, suudma qabiliyyati, bisirilme middstine goro segilon
niimunalordir. Digor klasterdoki nliimunslorden forqli olaraq biitiin slamatlora
gora yiiksok mohsuldarliga malikdir. Bu klasterdoki niimunalordon 13-ii elit,
qalan 20-si Icarda monsoli niimunolordir. Standart Normin sortu da ikinci
klasterdos yer almigdir.

Ugiincii klasterdo 16 niimuno daxildir ki bu klasterdoki genotiplor iki
subklasterds yerlasir. Birinci subklasterde 3 niimunas yer almisdir. Bunlar osas
vo olavo budaqglarin sayina goro, paxlanin eni-uzunu, bir kvadrat metr sahodoki
mohsuldarliq, bir bitkidoki mohsuldarliq, nomlik, suudma qabiliyyeti arasinda
yaxinliq miisahido olunmusdur. Qalan 13-ii ikinci subklasterdodir. Bu
niimunalar birinci subklasterdoki slamatlorin bozilari ilo yanasi, birinci paxlaya
godor olan hiindiirliik, qabiq formasma goro yaxin genotiplordir. Uciincii
klasterdo olan niimunalor mohsudarliq gostoriciloring gore orta mohsuldarliga
malikdirlor. Klasterdo 3 niimuna elit, qalan 13-ii Icarda monsali niimunalordir.
Niimunolor arasindan Flip13-70c, Flip13-364c, Flip 82-150c, Flip10-338c,
Flip11-08c, Flip11-198c, Flipl1-11c on mohsuldar genotiplordir. Bunlardan 2
niimuno ¢ixilmaqla qalam1 2-ci klasterdo yer alib. ©Ovvolki ii¢ niimuno elit,
qalanlar1 icarda monsoli genotiplordir.

Korelyasiya analizi: Iki alamat arasindaki korrelyasiya hesablanmisdir.
Korelyasiya analizi genotiplorin qiymetlondirilmosindo on ohomiyyotli
xiisusiyyetlor haqqinda dayarli malumatlar vers bilor (Norman et al., 2011) [8].
Ohomiyyotli dorocodo korelyasiya gostormis olamatlori miioyyon edorok bir
olamoto goro digori haqqinda ovvolcodon prognoz vermok olar vo bu miivafiq
genotiplorin se¢imini asanlasdira bilor. Todqiq etdiyimiz olamotlorin bozilori
seleksiya programlarinda istifado edilo bilocok doracoads bir-biri ilo shomiyyatli
asililiglar gostormisdir. Bitkinin hiindiirliiyli ilo birinci paxlanin hiindiirliiyt
(r=0.689), paxla eni (r=0.316), bir bitkido paxla say1 (r=0.358), bir kvadrat metr
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Sakil 2. Niimunalarin Evklid genetic masafs indeksina gora qruplasdiriimasi

sahadoki mohsuldarliq (r=0.332), bir bitkidoki mohsuldarliq (r= 0.365) arasinda
miisbat ohomiyyatli asililiq mévcuddur. Yiiz toxumun kiitlosi ilo bir bitkide
paxla say1 (r=-0.470), bir kvadrat metr sahadoki mohsuldarliq (r=-297) arasinda
monfi ohomiyyatli asililiq moévcud oldugu askar olunmusdur. Homginin
miioyyon olunmusdur ki, bir bitkidoki mohsuldarliq ils bir bitkidoki paxla say1
(r=0.733) arasinda miisbot, yiliz toxumun kiitlosi ilo (r=-0.315) monfi
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ohomiyyatli asililiq mévcuddur. Bir kvadrat metr sahadoki mohsuldarliq ilo bir
bitkidoki mohsuldarliq (r=0.439), bir bitkide paxla say1 (r=0.424), paxlanin eni
ilo paxlanin uzunlugu (r=0.370) arasinda miisbot ohomiyyatli asililiglar

movcuddur.
Cadval 2
Olamatlor arasindaki korrelyativ asuilig
OsBS | ©BS | BPH BPS PE PU YTK BBM BKMM
-0.16 | -0.076 | .689** | .358** 316%** 0.099 -0.096 365%* 332%*
BH | 0.168 | 0.512 0 0.002 0.005 0.397 0.409 0.001 0.003
1 -0.132 | -0.04 | -0.165 -0.133 -0.169 0.067 -0.164 0.074
OsBS 0.257 1 0.735 | 0.153 0.252 0.145 0.568 0.156 0.524
1 -0.007 | -0.019 -.293* -0.049 -0.1 -0.123 0.124
OBS 0.952 | 0.874 0.01 0.674 0.389 0.29 0.286
1 -0.127 0.21 0.135 0.06 0.011 281%
BPH 0.274 0.069 0.244 0.607 0.927 0.014
1 0.069 -0.12 -470%* J133%* 424**
BPS 0.555 0.3 0 0 0
1 370%* 239%* 0.181 -0.096
PE 0.001 0.038 0.118 0.41
1 0.096 -0.049 -0.166
PU 0.411 0.673 0.151
1 - 315%* - 297**
YTK 0.006 0.009
1 439%**
BBM 0
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B.A.I'yceitnosa
Asepbaiioscanckuil Texnuueckuti Ynusepcumem
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I'ETEPOLUKJ/IN3ANUA 1-IIUKITOAJIKNII-3,4-JUXJIOPBYT-2-EH-
1-OHOB B 3,5-1 1,3,5-1TPOU3BOJHBIE ITMPA30JIA

Knrouesvle cnoea: xnopancudpuovl yukiloaiKaHKkapOoOHOSuIX Kuciom, 2,3-
OUXTIOPNPONEH, HEHACHIUEeHHbIE XAOPKEMOHbL, HEHACLIWEHHbIE OUANKUIAMUHOKETNOHDL,
3,5-u 1,3,5-3amewgennvie nupasonvl

[Ipu ANEKTPOPHILHOM MIPUCOETUHEHUN XJIOPaHTHIPUJIOB
IUKII0ATKaHKapOOHOBEIX KHCIOT K 2,3-IUXIIOpIpOrneHy Obutd moxydeHsl 1-R-3,4-
IuxiopOyT-2-eH-1-oHBI.  JI11 mepexoma Ha TeTEPONUKIMYSCKHE  COCIMHCHHS
MpelBapUTEeIbHO B JAUXJIOPKETOHaX  aTOMBl  XJiopa  OBUIM  3aMEHEHBI
JTUATKUJIAMUHOTPYIIIIaMU  JICHCTBUEM BTHBIX aMUHOB. A peakinued IMOy4YeHHBIX
HEHACHIIIIEHHBIX aMHWHOKETOHOB C THAPAa3WHOM U  (EHWITHAPA3UHOM  OBLTH
CHUHTE3UPOBAHEI 3,5- u 1,3,5-3aMeleHHbIC THPa30JIbL.

V.O.Hiiseynova

1-TSIKLOALKIL-3,4-DIXLORBUT-2-EN-1-ONLARIN 3,5- VO
1,3,5-PIRAZOL TOROMOLORINO HETEROTSIKLLOSMOSI

Acar  sozlar:  tsikloalkankarbon  tursularimin  xloranhidridlori;  2,3-
dixlorpropen; doymamus xlorketonlar, doymamis dialkilaminketonlar; 3,5- va 1,3,5-
avazolunmusg pirazollar

Tsikloalkankarbon tursulari xloranhidridlerinin 2,3-dixlorpropensa elektrofil
birlosmo reaksiyasindan 1-R-3,4-dixlorbut-2-en-1-on birlosmolori alinmigdir. Homin
dixlorketonlardan heterotsiklik birlogsmalora kegmok iiciin, ilk ovval, ikili-aminlorin
tosiri ilo xlor atomlar1 dialkilamin qruplart ilo ovoz edilmisdir. Alinan doymamis
aminketonlarm hidrazin vo fenilhidrazinls reaksiyalarindan 3,5- va 1,3,5-avazli
pirazollar sintez edilmisdir.

V.A.Guseinova

HETEROCYCLIZATION OF 1-CYCLOALKYL -3,4-DICHLOROBUT-2-EN-1-
ONES TO 3,5 AND 1,3,5 PYRAZOLE DERIVATIVES

Keywords: cycloalkanecarboxylic acid chlorides; 2,3-dichloropropene;
unsaturated chloroketones;, unsaturated dialkylaminoketones; 3,5- and 1,3,5-
substituted pyrazoles
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Electrophilic addition of cycloalkanecarboxylic acid chlorides to 2,3-
dichloropropene gave 1-R-3,4-dichlorobut-2-en-1-ones. To switch to heterocyclic
compounds, the chlorine atoms in dichloroketones were previously replaced by
dialkylamino groups by the action of secondary amines. And by the reaction of the
obtained unsaturated amino ketones with hydrazine and phenylhydrazine, 3,5- and
1,3,5-substituted pyrazoles were synthesized.

[IaTnunenHele rEeTEPOLUKINYECKHE COEMHEHUA c JIBYMsI
rerepoaToMaMM, B TOM YHUCJIE MUPA30JIMHOBBIE M IHPA30JIbHBIE COEAUHEHHS,
SBISAIOTCA (DU3MOJIOIMYECKH aKTUBHBIMHM BELIECTBAMH U B IOCIEIHEE BpeMs
MIOJIyYMJIM IIMPOKOE pacipocTpanenue [1-4].

BsaumopeiictBue o, B-HEHACBIIIEHHBIX KETOHOB M [B-XJIOPBUHUIKETOHOB
C THUIPAa3MHOM M €ro MNPOU3BOJHBIMH NPUBOIAT K MNUPA30JIMHOBOMY H
MUPA30JIbHOMY LHMKJIAM, YTO SBIAETCS OJHOM M3 BAXHEWUIIMX peakKiHil
rnepexoja K NATHUYWICHHBIM TETEPOLUUMKIMYECKUM COCIMHEHUSAM C JBYMs
rerepoaTomamu [1; 5].

Hcnonb3oBaHue B ITUX pPEAKUUAX PA3JIMYHBIX HACBILICHHBIX W
HEHACBIIIEHHBIX TaJOr€HKETOHOB HMMEET OOJbIIOe CHUHTETUYECKOE 3HAUYeHHE,
TaK KaK I[PUBOJUT K IIOJYYEHUIO HOBBIX THUIOB TIE€TEPOLMKINYECKUX
coenuHeHuit [6-12; 14-16].

[Tpu peakuuu XJTOPAHTUIPHUIOB LUKIOATKAHKAPOOHOBBIX KUCIOT (lop) C
2,3-muxnopnponesom B mpucyretsun  AlCl; mpu +20++25°C B cpene
JIMXJIOpITaHa HaOI01at0TCA BBIJICTICHUE XJIOPUCTOTO BOJIOpOJA
HETIOCPEICTBEHHO B X0/ peaknuu u obpasyrorcs 1-R-3,4-nmuxnopOyr-2-enH-1-
onsl (II,5) [13,15,16].

Cl R
. 0 N AlCly X Cl
R—™C__ Cl
Cl HCI 0 Cl

la-c Las I, I,

R:I_I—C6H1 1(3); 1—C1—H—C6H10(6); 4—C1—I_I—C6H10 (B)

Jns  cuHTe3a  COOTBETCTBYIOIIMX  IMPOM3BOAHBIX  NHMpasojia M3
IXJI0pKeTOHOB Ila-B ObUIM MPOBEACHBI MX pPEAKUUH C THAPA3UHTUAPATOM U
¢beHunruapazuHoM. B 310 Bpems poyKThl peakiiui CUILHO OCMOJISIOTCS M HE
yJaercs BBLACIUTH Kakue-1ubo mHaAuBMyanbHble BemectBa [10-12]. Ckopee
BCET0, XJIOPHCTBIM BOJOPOJ BBIACIAIOMIEHCS B XOAE PEaKLUUU SBISETCA
npuYuHOW ocmoneHusa. [losromy mid nepexoga Ha TIeTEPOLMKIMYECKUE
COCJMHEHUs] NpeaBapuTeNbHO B coennHeHHsx Ila-B aToMbl xmopa ObuIM
3aMEHEHBl  TUATKWIAMUHOTPYNIIAMHA  JIEHCTBHEM  BTOPUYHBIX  aMHHOB.
B3aumoneiictBue nuxiopkeToHoB Ila-B cO BTOpPUYHBIMM aMHHAaMH B Cpejle
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IUOTHIOBOrO oddupa cHauama -35+-40°C, a 3areM 0pH  KHISTYCHHH
PEaKIMOHHOU CMECH  MpUBOAAT K  0Opa3oBaHHIO 1-R-3,4-6uc-
TUATKATIAMUHOOYT-2-eH-1-0HOB ¢ Bbixogamu 60-85%.

+4(R"),NH R
||E_E - : -_ > YN\T/\
-2(R");NHHCI o N(R'); MR’}
Mas, Wae

R -Bemmeykazannbie; R'=CHj(I1la-B); C,Hs(IVa-B).

Henacepimennsie auankuwiamMmuakeToHsl [1la-B, [Va-B ¢ ruapazunruaparom
v (enunruapasusom mpu +60-+65°C B meramome obpasyor 3,5- u 1,3,5-
nupazoibl(Va-B - VIlla-B) ¢ MUKIOANKUIBHBIM 3aMECTUTEIEM C BBIXOJaMU 55-
75 %.

AN

NH,-NH,*H,0 / \H
— = N /\
(CH;0H) N(R'"),

N
s Vay —— b Ven V.
"\
NH-,NH-Ph /_\\
(CH,0H) " N&/’/\P‘I{R']j
N
Fl'h VI, VI

R-BbIIEYKa3aHHBIE; R'= CHjs(Va-B,Vlla-B); C;Hs(Vla-B,VIlla-B).

Crpoenue nupazonoB Va-B - VIlla-B nmoarBepxnaensl naHnHbiMu UK- u
[IMP-criekTpos.

B UK cnekrpax mupazonoB Va-B - VIlla-B oOHapyxeHBI cleayroline
XapaKTEePHBIE JUTS IHPA30MBHOr0 KOMbIA MONOCH mormomenns (cv™): 3205-
3210 (vvm); 3040-3080 vep); 1580 — 1590 (ans nupazonoB Va-B,VIa-B) u 1550
— 1560 (mns mmpaszonoB  VIla-B,VIIla-B) — BameHTHOe KonebaHue
conpspkerHoro cuctema C=C u C=N; 820-830 (0cy). A B UK cnekrpax VIla-s,
VIlla-B DOABIAIOTCS TakXe BaJIeHTHbIE KoyeOaHus [OBOHHBIX CBA3EH
GeH30IIbHOT0 KONbIia B 06macty 1500 — 1605 cm™.
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IIMP cnextpel coequnennii Va-B — VIlIla-B cogep:kaT CUTHa bl IPOTOHOB
MUPA30JLHOTO KOJbIA B CHEIYIONIMX OO0IacTAX (M.I.): 5.80—5.85(H4, ¢,Va-
B,Vla-B); 6.15-6.22 (H4, c,Vlla-B, VIlla-B); 7.3-7.4 (NH, ym. c,Va-B,VIa-B).
IIpoTonbl OeH3onpHOrO KoJbla B nupaszonax VIla-B u VIlla-B nossnsatorcs B
BUJIE MYJIbTUILIETOB B obnactu 7.2-7.9 m.1.

IKCNEePUMEHTAJBbHASA YaCTh

UK cnextpsl cHAThl Ha cnektpomerpe UR-20 B BHae TOHKOro cios, a
cnektpsl [IMP Ha npubope Bruker AM-360 (360 MI'nr), BHyTpeHHHUI cTaHAapT
- I'MJIC unu TMC.

1. CuHTEe3 HCXOAHBIX KOMIIOHEHTOB.

1.1. Ionyuenue xnopancuopuoosé la-é. Xnopauruapuael la-B OblIn
MOJIy4E€Hbl B3aMMOJEHCTBHEM COOTBETCTBYIOIIMX LUKJIOAIKAaHKaApOOHOBBIX
KHUCJIOT C TPEXXJIOPUCTBIM (HOCHOPOM MIIH XJIIOPUCTHIM THOHWIIOM IO METOMKE
[17].

. =0 PCly wm SOCl, R_U,;;ﬂ
{"“‘x T
OH Cl

[a-g

R - BhIlIeyKa3aHHBIE
HekoTropeie XapaKTEepHCTHKH XJIOPAaHTHAPUAOB la-B mpuBencHBI B
tabimue 1.

Tabauua 1
Hexomopuie xapaxmepucmuxu coedunenuii la-6, lla-6
CoeqrHeHHE Tam, 'C ny d;’ Brixon, %

(MM.pm.cm)

I, 181-183 1,4760 1,0945 94

Is 108-112 (15) 1,4960 1,2527 80

| 105-108 (15) 1,4955 1,2498 90

11, 125-127 (1) 1,5065 1,1724 78

Il 170-174 (5) 1,5245 1,2877 72

11; 161-163 (2) 1,5234 1,2864 83

1,2. Cunmes 2,3-ouxnopnponena. 2,3-J/luxnopnponeH noaydex u3 1,2,3-
TPUXJIOPIIPOTIAHA TIO CIEAYIONICH PeaKInu:
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Cl

cl Cl ~KOH {adc. crmmpT)
-KCl; -HLOr

Cl

K pactBopy 73.8 r (0.5 monp) 1,2,3-tpuxioprnpomana B 50 mu abc.
sTHnoBoro crmpra npu Temneparype 0°C mo kammam go6asmsior 29 r (0,52
mons) KOH, pactBopennoro B 100 wmi  abGc. 3THIOBOTO CHupTa |
NepeMeIrBaT 6 Yac. Mpu KOMHATHOM Temmeparype. Pazbammsror 150 mi
BOJIOW, OPTaHMYECKUH CJIOW OTACISAIOT, CMEIIMBAIOT C A(UPHON BBHITSHKKOM,
NPOMBIBAIOT BOAOM W cymiar Hax 6e3BogHbiM Nap,SOQy  Ileperonkoit c
nedrerMaTopoM MIOJIYYaroT 2,3-1UXJIOPIIPOIIEH co CIEAYIOIUMU
xapakrepuctukamu: Tkum. 93-96 0C; nf,o 1,4600; d fo 1,2084.

2. Ilonyuenue I-R-3,4-ouxnopoym-2-en-1-onoe¢ (Ila-¢). K cycnensun
147 v (0.11 monw) xyopucroro amromMuHuss B 70 M1 AMXJIOp3TaHa WU
XJOPUCTOTO METHWJIEHA, OXJIAKICHHOW 0 -10°C, NpyU MEPEMENTUBAHUU 110
KarwsiM - npubaBisatoT 0.1 Mo XJOpaHTHAPHIA UKIOAIKAaHKapOOHOBOM
kuciotsl (Ila-B). 3arem Temneparypy nogaumMarot a0 +20++25 OC u no karmwsm
nob6asisitor 13.3 1 (0.12 Monb) 2,3-AMXIOPIPONEHA, MPH 3TOM MPOUCXOIUT
OypHOE  BBIJCJIEHHE  XJIOPDUCTOTO  BOAOpoja. PeakuuoHHyl0 — maccy
MIEPEMEILMBAIOT TIPU KOMHATHON TEMIEpAType 10 MPEKPAIEHUU BbIACICHUS
HCI u BeimuBatot Ha nen, noakuciaeHHoit HCI. Opranndeckuii ol OTAENsIoT,
BOJIHBINA AKCTparupyor s¢upom (2x100 mi), oObenMHEHHbIE OpraHHMYECKUE
JKCTPAKThI MPOMBIBAIOT BOOM, 5% pactBopom NaHCOs, Bomol u cymat Hajx
CaCl,. PacTBopuTenu OTrOHAIOT, OCTaTOK IEPErOHAIOT U moayuarT 1-R-3,4-
nuxyiopOyT-2-eH-1-oHb1  [la-B, XapakTepUCTUKHM ©  BBIXOJBI, KOTOPBIX
MIpUBEACHHI B Ta0wIe 1.

3. Hoayuenue 1-R-3,4-6uc (Oouankunamuno)oym-2-en-I1-onoe(Illa-s,
IVa-e).

3.1. I-Huxnozexcun-3,4-ouc (oumemunamun)oym-2-en-I1-on(llla). K
cmecu 0,5 monsa 33% BogHOTO pacTBOpa nqumerwiamuHa U 50 mi adupa mnpu
temneparype —30+—35C ¥ HHTEHCHMBHOM IIEPEMEIIMBAHUM 110 KAIUISAM
npubasisttor 22.1 1 (0,1 Momnb) 1-mmknorexcun-3,4-auxnop0yr-2-en-1-ona (I1a)
B 50 Mn osdupa, mociae uero JalOT CMECH HArpeBaThesl 10 KOMHATHOM
TEMIEPATYpPbl U 3aT€M KUIATAT 3-5 4acoB. PeakllMOHHYIO cMech OXJIaXIaloT,
nobasmistoT 100 M1 BOABI, OpPraHUYECKHI CIOW OTHENSIOT, OOBEAMHSIOT C
3(QUpHBIMU BBITSKKAMM, TPOMBIBAIOT BOJOW M cymar Haa NaSOs. Ddup
OTTOHSIOT, @ OCTATOK MEPETOHSIOT B BAKyyMe B TOKE a30Ta C MOJIydeHHeM Ouc-
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muvernnamuakerona Illa: Trum.  158-162%4mm;  n2 1,5350;  d2°1,0223.

Brixon: 65%.
[To metomuke 3.1 momydeHbl Ouc-mumeTHiIaMuHOKeToHBI I110,B: 1(11-
Xnopyuknozekcun)-3,4-ouc(oumemunamuno)oym-2-en-1-on  (I1116):  Txun.

164-166"/2mm; 12 1,5390; d°1,1674. Beixon: 60%. 1(4'-xnopuyuxnozexcun)-
3,4-ouc(oumemunamuno)oym-2-en-1-on(lllg): Txur. 168—1700/5MM; 1.5370;
d;’ 1.1639. Bexox: 62%.

3.2. I-Huknozexcun-3,4-ouc(ousmunamuno)oym-2-en-1-on(IVa). K
pactBopy 30 r (0.41 monb) musTminamMuHa B 70 Mi 3¢dupa npu Temreparype
—40+ —45°C ¥ MHTEHCHBHOM IEPEMEIIMBAHNY T10 KAIUIAM NpHOaBisior 22.1r
(0.1 monp) 1-mmxnorekcun-3,4-muxiaopOyt-2-eH-1-ona (Ila) B 50 mn a¢dupa,
MoCJie 4Yero JaloT CMECH HarpeThCcsi JO KOMHATHOM TemmepaTypbl M 3aTeM
KAMATAT 3-5 9acoB. PeakIMOHHYI0 CMECh OXJIaXTAIT U 00pabaThIBaOT 1O
MeToauke 3.1 W TEepPEeroHKOM B TOKE a30Ta MOJYdYaroT OUC-TUITHIIAMHUHKETOH
IVa, xortopeli xpucraumsyrorcsa. llepexpucraimsanuein H3  pacTBopa
oenzomrekcan (2:1) momyuwarot 1-mukiiorekcuni-3,4-0uc(aIudTHIIAMHHO )0y T-2-
en-1-on (IVa) ¢ BerxogzoM 85%. Trur.184-185°C.

[To meromuke 3.2 mogy4eHBI OWC-TUATUIAMUHOKETOHBI IVO, B: 1(11-
Xaopyuxnozekcun)-3,4-ouc(ousmunamuno)oym-2-en-1-on(IVe):  Txun.170-
1720/2MM; ngo 1,5260; dfo 1,1070. Beixoa: 80%. 1(41-x.7wpuumozel<cuﬂ)-3,4-
ouc(ourmunamuno)oym-2-en-1-on(IVe): Tn.176-179°C (6enzon-rentan —
2:1). Boixon: 82%.

4.Cunmes nupaszonoe Va-¢ — VIlla-e.

4.1. 3-LHuknozexcun-5-(0umemunamunomemun)nupaszon(Va). K
pactBopy 0,12 monsa rumpasunruapara B 50 mil mMeTaHoja MPU KOMHATHOM
TeMreparype u nepemermmannu npudasisiroT 0,1 mons nuamunkerona Illa B
30 mn CH;OH, nepememmBaror 3-4 wacoB mpu +60++65°C, oxmaxmaror,
MEPErOHAIOT OCHOBHYIO 4YacTh MeETaHoja, A00aBisaroT 200 M BOOBI U
skcTparupytor spupoM (2x100mi) mnm XJIOpUCTHIM MeTuiaeHoM (2x50 mu).
OObeMHEHHBIE  DKCTPAKThl  MPOMBIBAIOT Bojgor W cymar NapSOg,
PactBOopuTEnN OTrOHSIOT, @ OCTATOK MEPErOHSAIOT B BaKyyMe B TOKE a30Ta ¢
MoJtyuyeHueM nupasonia Va (tadnuma 2).

Ilo aTOM K€ METOAUKE IMOJYy4YEeHBl UPA30JIbl Vi s, Vyp, XapakTepucTuku
KOTOPBIX MPUBEICHBI B TAOIHIIE 2.

4.2. 1-@enun-3-yuknoankun-5-(OUaiIKuIaGMuHOMemul) RUPA30JIbl
(Vlla-e, VIIla-¢). 110 meronuke 4.1 u3 0.12 mons ¢penunruapazuna u 0.1 mMosns
nramMuHoKeToHOB [Ila-B,IVa-B B MeTanone nomydensl nupazonsl VIla-s, VIIla-
B, XapaKTEPUCTUKU KOTOPHIX MPUBEACHBI B TAOIHIIE 2.

126



TETEPOLJUKIIN3ALIUA 1-I[UKJIOAJIKWII-3,4-JUXJIOPEYT-2-EH-1-OHOB B 3,5-4 ...

Tabauua 2
Homenknamypa u nekomopbwie xapakmepucmuku nupazonos Va-6 - Villa-e
Coenu- HazBanus nupazonos T, °c n 20 d 20 Brixon,
HEHUE (MM.pm.cm) b 4 %
V. 3-IHUKJIOTeKCHII-5- 186-188 (5) | 1,5020 | 0,9580 75
(IMMETHIAMIHOMETHII) ITHPA30IT
Vs 3-(1'-XJIOpUHKIIOTeKCHIT )-5- 192-194 (4) | 1,5240 | 1,0767 70
(IMMETHIAMHHOMETHIT) ITHPA30IT
V. 3-(4/-XJIOpI_[I/IKJIOI‘6KCI/IJI)-5— 190-192 (4) | 1,5220 | 1,0732 72
(TMMEeTHIaMIHOMETHIT)TUPA30J1
VI, 3-IUKJIOTEeKCHII-5- 194-198 (5) 1,5310 | 0,9960 70
(IMATUITAMHHOMETHIT ) TUPA30JT
Vi 3-(1'-xnopuukorekcu)-5- 196-198 (2) | 1,5460 | 1,0959 65
(TP THITAMHHOMETHIT ) TUPA30JT
VI, 3-(4-xnopumkiorekcn)-5- 195-197 (3) | 1,5440 | 1,0926 68
(IMATHIIAMUHOMETHIT) TUPA30J
VII, 1-beHwm-3 -1UKIIOreKCHI -5- 202-204 (2) | 1,5750 | 1,0602 65

(IMMETHIAMUHOMETHIT) THPA30JI

Vi, 1-permn-3-(1'-xnoprmknorexcnn) - | 208-210 (1) | 1,5780 | 1,1320 61

5-(ZMMEeTHIAMUHOMETIII)THPa30Jl

VII, 1-pennn-3-(4-xnopumknorexcun) - | 205-207 (1) | 1,5770 | 1,1304 63

5-(IMMeTHIaMHHOMETHII)TUPa30J

VIII, 1-penwm-3 -IuKIIOreKCuII-5- 206-208 (2) 1,5805 | 1,0629 60

(I3 THIIAMPHOMETHIT)TTHPA30J1

VIIl; | 1-penun-3-(1'-xnopumknorexcun) - | 210-212 (2) | 1,5870 | 1,1349 55

5-(IMATHIAMHHOMETHII ) TUPA30JT

VIII, 1-pernn-3-(4'-xnopumkmnorekcun) - | 208-210 (2) | 1,5860 | 1,1338 58

5-(IMATHIAMHHOMETHII ) TUPA30JT
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NAXCIVAN MR ORAZIiSINDO iLiN iSTI DOVRUNDO TOBIii
RUTUBOTLONMO SORAITININ MUASIR VOZIYYOTININ
QiYMOTLONDIRILMOSI

Acar sozlor: riitubatlonmo soraiti, nisbi riitubatlik, riitubat catismazligi,
quraqliq, buxarlanma qabiliyyati, korrelyasiya amsall

Bu moqalads ilin isti dovriinde Naxg¢ixan MR-s1 araizisinin tobii riitubstlonma
soraitinin milasir voziyyotinin qiymatlondirilmosi aparilmigdir. Bu qiymotlondirmo
buxarlanma qabiliyyeoti, riitubot ¢atigmazligi, izafi riitubstli vo quraq illerin
tokrarlanmasi, atmosfer quraghgmin SPI indeksi kimi gostoricilor osasinda hoyata
kecirilmigdir. Todqgiqatlarda Naxg¢ivan, Ordubad, Culfa, Sahbuz vo Sorur
hidrometeoroloji stansiyalarinda miisahido edilmis kiiloyin orta siirotinin vo havanin
rlitubot ¢atismazligimin orta ayliq (1961-1999-cu illor) va atmosfer yagintilarinin ayliq
(1961-2015-ci  illor) qiymotlorindon istifade edilmisdir. Homginin, baxilan
gostaricilorin hor bir dovr iizro orta coxillik giymetlori hesablanmisdir. Coxillik
siralaridaki miimkiin doyismalar xatti trend vasitasilo hesablanmis va bu dayismalarin
statistik shoamiyyatliyini gostoron korrelyasiya omsallar (r) miioyyanlosdirilmisdir. Hor
bir gostaricinin saquli qradiyentlori vo onlarla yiiksokliklor arasindaki statistik olagolor
va bu slagalarin korrelyasiya amsallar1 hesablanmigdir.

I'M.I'yceiinos

OLIEHKA COBPEMEHHOI'O COCTOSIHUSI ECTECTBEHHBIX YCJIOBUI
YBJIAXKHEHUS B TEIIVIOM IIEPUOJE I'OJJIA HA TEPPUTOPUU
HAXUYEBAHCKOM AP

Knrouesvle cnoea: ycinosus YVeiadnCcHeHUus, OMHOCUMENbHAS GIANHCHOCD,
HeO00Cmamox 61dau, 3acyxd, Ucnapaemocms, Ko3gguyuenm xoppeiayuu

B crathe nmaHa OllEHKAa COBPEMEHHOTO COCTOSHHUS €CTECTBEHHBIX BIIAXKHBIX
ycIoBUi Ha Teppuropun HaxwueBaHckoit ABTOHOMHO# PecmyOmukm. Dta oreHka
ObUTa OCHOBaHA Ha TaKWX [OKa3aTeNsiX, KaK MCIapsSeMOCTh, HEIOCTaTOK BIArH,
MOBTOPSIEMOCTh YPE3MEPHO BIAKHBIX M 3aCyLNUIMBBIX JIE€T M WHAEKC arMochepHOi
3acyxu SPI. B uccrienoBaHusiX MCHOJIB30BAIUCH CPEAHEMECSUHBIC 3HAUEHUSI CPEAHEH
ckopocth Berpa W BiakHOCTH (1961-1999 rr.) M cpemHeMecsIHBIC 3HAYCHUS
atMocepHbix ocankoB (1961-2015 rr.), HaOMOABIIMECT HA TUAPOMETEOCTAHIIUAX
HaxuueBan, OpnyOax, lxynbpda, lax6y3 u Ilapyp. Taxke ObUIM paccCUUTaHBI
CpeqHHe MHOTOJIETHHE 3HAYEHUS pacCMaTpPHBAEMBIX TIOKa3aTeled s KaXkIoro

129



Q.M. Hiiseynov

neproaa. Bo3MmoXxHBIE HW3MEHEHHS B MHOTOJIETHEM DSy OBUIM pPAaCCUUTAHBI C
WCTIONB30BaHUEM JIMHEHHOTO TpeHna, W ObUTM  ompenelieHbl  Kod(pQUIUeHTHI
Koppemsiuy (r), YKa3blBalOIIUE HA CTATUCTUYECKYH) 3HAYMMOCTh ITHX H3MEHEHUH.
Beum  paccuMTaHbl  CTaTUCTUYECKHME  3aBUCHMOCTH  MEXIAY  BEPTHUKAJIbHBIMU
rpaJiueHTaMd KakJOro TOKaszaTelli W WX BBICOTOH, a Takke KodddumenTs
KOPpEeSIIY 3TUX OTHOUIEHHH.

0.M.Huseynov

ASSESSMENT OF THE CURRENT STATE OF NATURAL HUMID
CONDITIONS IN THE TERRITORY OF NAKHCHIVAN AR

Keywords: humidity conditions, relative humidity, lack of moisture, drought,
evaporation capacity, correlation coefficient

This article assesses the current state of natural humidification conditions in
the territory of Nakhchivan AR. This assessment was based on indicators such as
evaporation capacity, lack of moisture, recurrence of excessively humid and dry years
and SPI index of atmospheric drought. The monthly (1961-1999) average values of
average wind speed and lack of humidity observerd at Nakchivan, Ordubad, Julfa,
Shahbuz and Sharur hydrometeorological stations and monthly (1961-2015) values of
atmospheric precipitation were used in the researches. Also, the average multiplicity of
the considered indicators for each period was calculated. The possible changes in the
multi-year series were calculated using a linear trend and the correlation coefficients ()
indicating the statistical significance of these changes were determined. The statistical
relationships between the vertical gradients of each indicator and their heights and
correlation coefficients of these relationships were calculated.

Todgigatin aktuallig. Iqlim doyismolori vo torpaqlarm vaziyyetindoki
keyfiyyot doyiskonliyi ilo olagodar olaraq aqroiglim ehtiyatlarinin yenidon
qiymatlondirilmasi zoruriyysti yaranmigdir. Burada qeyd etmok olar ki, lkomizdo
aqroiqlim todqgiqatlarinda da genis istifado olunan iglim elementlorinin yeni
normalarinin - miioyyonlosdirilmosi  masalolori  [2]-do  osaslandirilmisdir.  Bu
aspektdo Naxc¢ivan MR-s1 orazisindo do tobii riitubatlonma soraitinin miivafiq
gostaricilorinin yenidon giymotlondirilmosi masalolori aktual olaraq galmaqdadir.

Orazilorin tobii riitubatlonmo soviyyasinin xarakteristikalar1 tiglin bir ¢ox
gostaricilordon (atmosfer yagmtilarimin comi, torpagin mohsuldar riitubot
ehtiyatlarr, miimkiin buxarlanma) istifads edilir vo onlarin oksoriyysti havanin
temperaturunun, atmosfer yagmtilarinin cominin vo miimkiin buxarlanmanin
funksiyalar1 kimi hesablanir. Osas belo gostoricilordon Budikonun quruluq
indeksini, Selyaninovun hidrotermik omsalini, Sapojnikovanin riitubatlonmo
omsalini vo s. gdstormok olar. Quruluq indeksi — riitubotlonmenin inteqral illik
gostaricisi, riitubotlonmo omsali (ilin soyuq dovriiniin yagintilarini nazors
almaqla torpagin riitubstlonmo doracasini xarakterizo edir) vo hidrotermik
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omsal (ilin isti dovriiniin riitubstlonmo doracosini toyin edir) iso tobii
riitubatlonmo soraitinds aqroekosistemlorin riitubot tominatin1 xarakterizo edon
xiisusi gostaricilordir [7].

Burada qeyd etmok lazimdir ki, kegmis SSRI mokaninda hor bir orazinin
tobii riitubotlonmo soraitinin qiymatlondirilmosindo ¢ox genis istifado olunan
gostaricilor Selyaninovun hidrotermik amsali vo Saskonun Md omsalidir.

Tadqiqat metodikasi vo informasiya bazasi. Todqiqat ilin isti dovriindo
(aprel-oktyabr aylar1) Naxc¢ixan MR-s1 oraizisinin tobii riitubstlonma soraitinin
milasir voziyyatinin qiymotlondirilmasi mogsadilo buxarlanma qabiliyyati,
rlitubat catismazligl, izafi riitubotli vo quraq illorin tokrarlanmasi, atmosfer
quraqligmmn SPI indeksi kimi gdstoricilori osasinda hoyata kecirilmisdir.

Tobii  riitubatlonma  soraitinin  buxarlanma  qabiliyyati  asasinda
qiymatlandirilmasi iigiin Azorbaycan orazisi lizro iqlim todqiqatlarinda
“9.M.Sixlinski [9] torofindon toklif edilon vo “nisbi riitubatlonmo amsal”
adlandirilan riitubatlonmo omsalindan istifads edilir [4] vo burada buxarlanma
qabiliyysti (Ey) V.K. Davidovun [4, 9] diisturu ilo hesablanir:

E,=0.55-N-d-(1+0.125-7), 1
burada, N — aydaki giinlorin say1; d — havanin orta ayliq riitubst ¢atismazligi,
mb; V — kiiloyin orta ayliq siirati, m/san.

Izafi riitubatli va quraq illorin  tokrarlanmasimin  qiymatlondirilmasi.
Molumdur ki, atmosfer yagitilarinin miqdariin doyigkonliyinin todqiqi bu va-
cib hidrometeoroloji gostoricinin statistik strukturunu daha dorindon dork
etmoyo imkan verir. Bu iso 0z ndvbesindo doyismo tendensiyalarini toyin
etmayo, anomal riitubatli vo quru dovrlorin tobist vo antropogen sistemlors
monfi tosirlorinin azaldilmasma imkan verir. Iqlimin, o ciimlodon atmosfer
yagintilarinin doyiskonliyi barodo hom do anomal riitubotlonmo ddvrlorinin,
yoni izafi riitubatlonmo vo quru dovrlorin tokrarlanmasi tezliyi osasinda da
miilahizo yliriitmok olar. Burada baxilan hor bir ili bu va ya digor qrupa aid
etmok tiglin [11]-ds islonilmis vo bu barads [10]-da verilmis meyardan istifads
edilmigdir. Bu meyara gors hor bir il vo ya ilin isti vo ya soyuq dovrlori o vaxt
izafi riitubatli dovr hesab edilir ki, baxilan dovrlordoki yagintinin miqdar: orta
coxillik normanin 120%-na barabar vo ya ondan ¢ox olsun (XR>120%). Hor bir
il vo ya ilin isti vo ya soyuq dovrlori o vaxt quraq dovr hesab edilir ki, baxilan
dovrlordoki yagintinin miqdar1 orta ¢oxillik normanin 80%-na borabor, ya da
ondan az olsun (XR < 80%).

Atmosfer quraqligimn SPI indeksi asasinda qiymatlondirilmasi. Quraqliq
hadisolori hor bir 6lkonin tobii vo tobii-antropogen sistemlorino giiclii ziyan
vurur vo kond tosarriifat: iiclin iss on tohliikali atmosfer hadisasidir. Quraqliq
hadisosi diinya elmindo on genis vo hortorofli todqiqat istigmatlorindon biridir.
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Burada ancaq onu geyd etmak olar ki, diinyanin miixtalif regionlarinda quraqliq
problemi ilo olagoli bir sira masololorin ¢ox genis sorhi [2]-da 6z oksini
tapmigdir. Burada ancaq onu geyd etmok olar ki, Azorbaycan Respublikasinda
quragligin giymatlondirilmasi moqgsadile vo quraqliq hadisalorinin bir sira tobii
vo siini ekosistemloro tosiri istigamotindo miisyyon todqiqatlar aparilmigdir.
Bunlara nlimuno kimi, asagidakilart gostormok olar. [12]-do quragqligin
meteoroloji goraiti, todqiqi isullari, mokan-zaman ganunauygunluglart vo
hidroloji quraqligin formalagsma xiisusiyyetlori aragdirilmigdir.

Molumdur ki, illor ke¢dikco diinya meteorologlari va iglimsiinaslart qurag-
l1gin qiymotlondirilmasi ii¢lin coxsayli indekslor islomis va istifads etmislor. Bu
isullar sado vo miiorkkob olan sutrukturlara malikdir. Bu kontekstdo ABS
alimlori belo bir fikro golmislor ki, miiasir dévrdo quraqligi qiymotlondirmak
ti¢iin istifads edilon indekslar sads, hesablamalar tigiin asan va statistik cohatdon
ohomiyyatli olmalidir. Quraqliq seraitinin yeralt1 sulara, su anbarlarina, torpaq
rlitubatliying, qar Ortiiyline, ¢ay axinlarina miixtolif tosirlorini miioyyon etmok
liciin ABS alimlori Makki, Douksen vo Klyayst 1993-cii ildo yagmtilarin
standartlasmis indeksini (SPI) isloyib hazirlamislar [6, 14]. Usulun nozeri
osasini istonilon vaxt intervalinda atmosfer yagintilarinin olmasi ehtimali togkil
edir. Miisahido olunan yagintilarin ehtimali iso sonra indekso ¢evrilir. Bu iisul
diinyanin 70-don ¢ox Olkosindo todqiqat vo operativ rejimlordos istifado edilir.
Bu iisuldan istifado edilorkon ideal variant iiclin on az1 20-30 ilin, optimal
variantda isa 50-60 ilin ayliq yaginti miqdarlar1 tolob olunur. SPI indeksinin
hesablanmasinin kompiiter proqramini (SPI_SL 6.exe) [15] adresindo do
tapmaq olar. Bu dsulun riyazi osasini atmosfer yagintilarinin miqdarinin
anomaliyalarinin onun orta kvadratik meyletmo oamsalina nisbati togkil edir:

X.-X
SPI = ’Sx , ?2)
burada, X; - hor bir ilin miixtalif dovrlori (mosalen, illik vo ya aylq) icilin
atmosfer yagintilarinin miqdari;; X - yagmti sirasinin orta qiymati; Sy - orta
kvadratik meyletmo.

Quraqligin koskinlik doracesi (2) diisturu vasitasilo alinmisg qiymatlors

osason codval 1-a gors toyin edilir.

Cadval 1. SPI indeksina asasan quraqhgin kaskinlik daracasi

SPi Quraghg@in doracasi
>0,0 Quraqliq yoxdur
0,0-(-0,99) Zoif quragliq
(-1,0)-(-1,49) Orta quragliq
(-1,5)-(-1,99) Giclii quraghq
-2,0 vo ya daha az Cox giiclii quragliq
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Miasir iqlim doyismelori fonunda baxilan gostoricilorin uzunddviirli
miisahido siralarindaki miimkiin ola bilon dayiskonliyi qiymstlondirmok
moqsadilo onlarin ¢oxillik dinamikasindaki tendensiyalar on kigik kvadratlar
isulu ilo hesablanan xotti trenddon (sokil 1), onun korrelyasiya omsalindan va
bu omsalin statistik ohomiyyatlilik derocesini toyin edon korrelyasiya omsali
meyarindan istifads olunmusdur [5]. Baxilan siralardaki miimkiin doyismalorin
tosadiifi vo ya ganunauygun xarakter dasidigini miioyyonlosdirmak iiglin xotti
trend tonliyinin korrelyasiya omsali (r) onun statistik ohomiyyatini toyin edon
bohran giymeti ilo (r') tutusdurulmusdur. Ogar, r>r demoli baxilan siradaki isti-
losmo qanunauygun xarakter dasiyir. Hesablamalarda 1961-1999-cu illor iizro
molumatlardan istifado edildiyi {igiin r'=0.31 togkil edacak [5].
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Sakil 1. Naxcrvan HMS-da iyul ayinda (1) diisturu ilo hesablanmis buxarlanma
qabiliyyatinin ¢oxillik siralarindaki dayisma tendensiyasini
xatti trendla miiayyan edon qrafik

Tadgigatda homginin baxilan hor bir gostoricinin  yiiksokliklor iizro
doyigmolori masalolorine baxilmigdir. Bunun iigiin onlarin har biri ilo yiiksokliklor
arasindaki statistik olagolor miioyyonlosdirilmisdir. Bu mogsadlo Naxgivan MR-s1
orazisindoki hor bir stansiya ilizro buxarlanma gqabiliyyatinin ilin isti dovriiniin
aylar iizro orta ¢oxillik giymatlori hesablanmis, bu qiymatlorlo homin stansiyalarin
yerlasdiklari yiiksakliklorin qiymatlori asasinda “EXEL” progrqminin kdmayi ilo
miivafiq qrafiklor qurulmusdur. Xotti trend osasinda onlarin saquli gradiyentlori,
statistik alagolorin tonliklori v bu alagalorin korrelyasiya omsallar1 hesablanmigdir.
Niimuno kimi gokil 2-do buxarlanma gabiliyyetinin (1) diisturu ilo hesablanmig
qiymatlorinin ytliksokliklar lizra doyigmalarinin xatti trend vasitasilo toyin edilmasi
grafiki verilmisdir.
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Sokil 2. Buxarlanma qabiliyyatinin (1) diisturu ilo hesablanmis qiymatlorinin yiiksakliklaor
iizra dayismalarinin xatti trend vasitasila tayin edilmasi qrafiki

Todgiqgatlarin informasiya bazasin1 Nax¢ivan, Ordubad, Culfa, Sahbuz vo
Sorur hidrometeoroloji stansiyalarinda miisahido edilmis kiiloyin orta siiratinin
vo havanin riitubot c¢atismazligimin  1961-1999-cu illor, vo atmosfer
yagmtilarinin 1961-2015-ci illor lizro ayliq qiymatlorindon istifade edilmisdir.
Qeyd etmok lazimdir ki, molumat siralarinin miixtolif illori ohato etmosinin asas
sobabi miivafiq molumatlarin oldo edilmomosi ilo bagli olmusdur. Sorur
stansiyasinda 1966-1976-c1 illar iizrs kiiloyin orta ayliq siirati barods moalumat
olmadig1 {igiin, burada ancaq orta ¢oxillik giymatlor (1961-1965 va 1977-1999-
cu illor lizro) hesablanmisgdir.

Naticalorin tohlili. (1) diisturundan istifado etmoklo Nax¢ivan MR-s1
oraizisndoki 5 stansiya tizra 1961-1999-cu illorin miivafiq molumatlar1 asasinda
buxarlanma qabiliyyatinin qiymatlori hesablanmigdir. Bu gostericinin ¢oxillik
orta giymatlorinin ilin isti dovriiniin aylar tizro gedisi sokil 3-do verilmisdir.
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Sokil 3. Buxarlanma qabiliyyatinin coxillik orta qiymatlarinin
ilin isti dévriiniin aylari iizra gedisi
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Saokil 3-don goriindiiyii kimi, aprel ayindan iyul ayina qader buxarlanma
qabiliyyatinin orta giymatlori demok olar ki, bir-birino paralel sokilds artir,
Culfa vo Nax¢ivanda bu artma avqust ayma godor davam edir, iyul ayindan
avqusta ayma keciddo Ordubadda az, Sahbuz vo Sorurda iso nisboton koskin
azalmalar bag verir. Avqustdan baslayaraq oktyabara godor iso hor bir stansiya
gostaricisi yena do bir-birino paralel olaraq azalmaga baslayir. Hor bir ay iizro
buxarlanma gabiliyyatinin ¢oxillik orta qiymatlori codvoal 2-do verilmisdir.

Cadval 2. [lin isti dovriinds buxarlanma qabiliyyainin coxillik siralarinin
bazi statistik xarakteristikalart

Stansiya | Statistik Isti d6vriin aylan
gostaricilr | Aprel | May | Iyun | Iyul | Avqust | Sentyabr | Oktyabr
Ordubad | Norma, mm | 136 237 299 393 389 256 189
AEg, mm -17 -111 -179 | -309 -222 -115 -9
r -0.14 | -041 | -040 | -0.45 | -0.35 -0.31 -0.06
Culfa Norma, mm | 185 237 327 390 415 277 193
AEq, mm -17 -75 -170 | -278 -293 -143 -21
r -0.07 | -0.14 | 032 | -0.32 | -0.31 -0.33 -0.32
Naxcivan | Norma, mm | 170 221 266 363 382 265 181
AE;, mm -47 -141 -271 -396 -344 -236 -86
r 044 | 058 | 061 | -0.60 | -0.53 -0.61 -0.60
Sahbuz | Norma,mm | 165 211 257 345 328 240 161
AE;, mm -4 =71 -170 | -230 -253 -160 -43
r 005 | 045 | -045 | -0.51 | -045 -0.51 -0.37
Sarur Norma,mm | 174 242 296 372 346 258 176

Cadval 2-don goriliniir ki, hor bir dord stansiya lizro iyun-sentyabr
aylarinda buxarlanma qabiliyyatinin statistik cohotdon ohomiyyotli (r>0.31)
azalmalart bas vermis, bu azalma iyunda 170-271 mm, iyulda 280-396 mm,
avqustda 222-344 mm, sentyabrda iso 115-236 mm togkil etmisdir. Qeyd etmok
lazimdir ki, Naxc¢ivanda aprel, may vo oktyabr aylari, Ordubad da may,
Sahbuzda may vo oktyabr aylar1 {izro miioyyon edilmis azalmalar da statistik
cohotdon shomiyyatli olmusdur.

Naxg¢ivan MR-s1 orazisi lizro buxarlanma qgabiliyyostinin ilin isti dévri
aylarinda hiindiirliiys goro doyismosinin xotti statistik oalagolorinin gdstaricilori
cadval 3-do verilmisdir.
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Cadval 3. Nax¢ivan MR-si arazisi iizra havanin orta ayliq nisbi riitubatliyinin
hiindiirliiya gora dayigmoasinin xatti statistik alagalorinin gostaricilori

Aylar Olagpo tonliyi Korrelyasiya Saquli qradiyent,
amsal (r) mm/100 m

Aprel - - -

May - - N

Iyun E,=-0.1287 - h+ 404 .8 0.83 -12.9

fyul E,=—0.1234 -h+574.3 0.82 -12.3

Avqust | F =-0.1382-h+ 498 .2 0.95 -13.8

Sentyabr | E = -0.0667 -h+319.2 0.89 -6.7

Oktyabr | £ =-0.0614 - h+235.2 0.88 -6.1

Cadval 3-don goriindiiyti kimi buxarlanma qabiliyysti ilo yiiksokilklor
arasinda six alagoalor (r=0.82-0.95) iyun — oktyabr aylar {i¢iin xarakterikdir vo
bu olagolori 2500 m yiiksokliklor iiclin vo miixtalif ndvli nazori vo praktiki
masalalorin hollinds istifade etmok olar. Burada niimuns kimi iyun-oktyabr
aylar1 iizro miioyyon yliksokliklor {izro buxarlanma qabiliyystlorinin qiymatlori
hesablanmis vo cadval 4-do toqdim edilmisdir.

Cadval 4. Iyun-oktyabr aylari iizra miiayyan yiiksokliklor iizra
buxarlanma qabiliyyatlorinin qiymatiari, mm

Yiiksakliklar Isti dévriin aylan
(m) Ivun Iyul Avqust | Sentyabr | Oktyabr
750 308 481 395 268 189
1000 276 450 360 252 174
1250 244 419 325 236 159
1500 212 388 291 219 143
1750 130 357 256 203 128
2000 148 326 222 186 112
2250 116 295 187 170 Q7
2500 84 264 153 153 82

Riitubat catismazh@. Bu gostorici atmosfer yagmtilarinin miqdart ilo
buxarlanma qabiliyyati arasindaki forq kimi gobul olunur [13]. Ilin isti dévrii
iiclin (aprel-oktyabr aylari) Nax¢ivan MR-s1 orazisi iizro riitubat catismazligi
(ARC, mm) gostaricisinin ¢oxillik orta qiymatlorinin aylar {izro gedisi sokil 4-
do verilmigdir.

Sokil 4-don goriindiiyii kimi, apreldon may ayina qodor riitubot catismazlig
demak olar ki, doyismomis, may ayindan avqusta qodor artdigdan sonra,
yenidon azalma miisahido olunmusdur. Biitlin stansiyalar iizro on ¢ox riitubot
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catismazligi Culfada, on az iso Sahbuzda olmusdur. Hor bir ay iizro riitubot
catismazlhiginin coxillik orta qiymatlori cadval 5—do verilmisdir. Cadval 5-don
goriiniir ki, xotti trendo géro Ordubad vo Nax¢ivanda biitiin aylar tizro, Culfada
may-avqust vo oktyabrda, Sahbuzda - ise iyun, iyul vo sentyabrda riitubot
catismazlig artsa da, statistik cohotdon ohomiyyatli olmamisdir. Nax¢ivan MR-
s1 orazisi iizra riitubot ¢atismazliginin ilin isti dovrii aylarinda hiindiirliilys goro
doyismosinin xatti statistik oslagalorinin gostaricilori codval 6-do verilmisdir.

140
120
2 100
)
80
60 Ordubad
= Culfa
{ 40 — Naxg¢ivan
Sahbuz
20 Sorur
1) . . . . . .
Aprel May Iyun Iyul Avqust Sentyabr Oktyabr
Aylar

Sakil. 4. Riitubat catismazliginin coxillik orta qiymatlarinin
ilin isti dovriiniin aylar iizra gedisi

Cadval 5. Ilin isti dovriinds riitubat catismazligimin coxillik siralarimin bazi
statistik xarakteristikalar

Stansiva Statistik gdstaricilar isti d6vriin aylarmm sira némrasi
04 05 06 07 08 09 10
Ordubad Norma, mm 96 94 108 125 130 123 110
ARC, mm 17 27 33 32 23 25 14
R 015 | 022 0.26 0.27 0.22 0.22 0.12
Culfa Norma, mm 106 102 116 131 132 130 119
ARC, mm -2 6 8 7 4 -8 4
R -0.02 | 0.06 0.07 0.07 0.05 0.08 0.04
Nax¢ivan Norma, mm 76 73 88 105 109 104 93
ARC, mm 7 22 16 17 16 18 15
R 0.06 | 0.15 0.12 0.14 0.14 0.16 0.13
Sahbuz Norma, mm 49 49 74 93 100 94 73
ARC, mm -5 0 9 4 -4 16 -3
R -0.04 | 0.00 0.08 0.04 -0.04 0.14 -0.03
Sarur Norma, mm 31 32 94 108 112 113 100

Caodval 6-dan goriindiiyli kimi, biitiin aylar iizro rlitubot catismazlhigr ilo
yiiksokilklor arasinda six olagolor (r=0.80-0.92) xarakterikdir vo bu olagolori
2500 m yiksokliklor {i¢iin vo miixtolif novlii nozori vo praktiki masalolorin
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hoallindo istifado etmok olar. Burada nlimuno kimi iyun-oktyabr aylari {izro
miioyyon yliksokliklor {lizro riitubst ¢atigmazligmin qiymsotlori hesablanmis vo
cadval 7-do togdim edilmigdir.

Cadval 6. Nax¢ivan MR-s1 arazisi tizra riitubat catismazliginin ilin isti dévrii
aylarinda hiindiirliiya gora dayismasinin xatti statistik alaqalorinin géstoricilori

Aylar Olaga tanliyi Korrelyasiva amsah Saquli gradiyent, mm/100 m
Aprel RC=-01110-kh+181.5 0.92 -11.1
May RC=-0.1057-h=1751 0.07 -10.6
Iyun RC =-0.0765-h+164.2 0.84 217
Tyul RC =—00692-h=174.7 0.81 6.0
Avqust RC =—0.0587-h+1694 0.80 -5.8
Sentyabr | RC =-0.0683-h+174.3 0.85 -6.8
Oktyabr | R{ =-0.0781-2+1703 0.89 -7.8

Cadval 7-don goriiniir ki, aprel ayinda 1625 m, may ayinda 1625 m, iyun
vo oktyabr aylarinda iso 2180 m hiindiirliikklordo riitubot ¢atismazligr sifira
borabor olur vo sonra 2500 m hiindiirliiyo godor izafi riitubotlonmo soraiti
movecud olur. Iyul-sentyabr aylarinda iso biitiin yiiksoklik qradasiyalarinda
ritubot catismazligt mévcuddur vo tobii ki, yiiksokliya goro bu gdstoricinin
qiymatlori azalir.

Cadval 7. [yun-oktyabr aylari iizra miiayyan yiiksakliklar iizra riitubat
catismazliginin giymotlori, mm.

Yiiksakliklor, m Isti dévriin aylar
Aprel May fyun fyul Avqust | Sentyabr | Oktyabr

750 93 96 107 123 125 123 112
1000 70 70 38 106 110 106 92
1250 42 44 69 39 105 89 72
1500 14 18 50 72 90 72 52
1750 -14 -8 31 55 75 55 32
2000 -42 -34 12 38 60 38 12
2250 -70 -60 -7 21 45 21 -8
2500 98 -86 -26 4 30 4 -28

Izafi riitubotli va quraq illorin tokrarlanmasi. Molumdur ki, atmosfer
yagmtilariin miqdarmin doyiskonliyinin toadqiqi bu vacib hidrometeoroloji
gostoricinin statistik strukturunu daha dorindon dork etmoyo imkan verir. Bu iso
0z novbasinda doyigmo tendensiyalarini toyin etmaya, anomal riitubatli vo quru
dovrlorin tobist va antropogen sistemlors monfi tosirlorinin azaldilmasina imkan
verir. Iqlimin, o ciimlodon atmosfer yagintilarinin doyiskonliyi barado hom do
anomal riitubatlonma dovrlorinin, yoni izafi riitubstlonmo vo quru dovrlorin
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tokrarlanmasi tezliyi osasinda da miilahizo yiiriitmok olar. Burada baxilan hor
bir ili bu va ya digor qrupa aid etmoak {igiin [10]-da islonilmis vo bu barados [9]-
da verilmis meyardan istifado edilmisdir. Bu meyara goro hor bir il vo ya ilin
isti vo ya soyuq dovrlori o vaxt izafi riitubotli dovr hesab edilir ki, baxilan
dovrlordoki yagmtinin miqdari orta ¢oxillik normanin 120%-no barabar vo ya
ondan ¢ox olsun. Hor bir il va ya ilin isti va ya soyuq dovrleri o vaxt quraq dovr
hesab edilir ki, baxilan dovrlordoki yagintinin miqdari orta ¢oxillik normanin
80%-na borabar, ya da ondan az olsun.

Bu meyardan istifado etmoklo 1961-2015-ci illor iizro Ordubad, Culfa,
Naxcivan, Sahbuz vo Sorur hidrometeoroloji stansiyalarin molumatlar1 osasinda
anomal riitubatli (XR>120%) vo quraq (ZR < 80%) dovrlorin kataloqu tortib
edilmisdir (codvol 8). Ilin isti dovriindo atmosfer yagmtilarmin norma
qiymatlori Ordubadda 163.1 mm, Culfada 127.0 mm, Nax¢ivanda 150.0 mm,
Sahbuzda 226.5 mm, Sorurda 166.7 mm, soyuq dovriindo iso Ordubadda 114.0
mm, Culfada 80.1 mm, Nax¢ivanda 105.1 mm, Sahbuzda 160.2 mm. Sorurda
116.8 mm toskil etmisdir.

Cadval 8. 1961-2015-ci illor arzindo Nax¢rvan MR-da ilin isti va soyuq
dovrlarinds riitubatli va quraq dovrilarin tokrarlanmast

Stansiya Isti dévr (aprel-oktyabr) Soyuq dévr (noyabr-mart)

TR>120% |81%<ER<119% | IR <80% | XIR>120% |81%<IR<119%  ZXR <80%

Sayr| % | Sawi % Sayr| % | Sayi| % Say1 % Savi| %

Ordubad 10 | 182 | 24 43.6 21 | 382 | 13 | 23.6 | 26 47.3 16 | 29.1

Culfa 24 | 436 17 30.9 14 | 255 17 | 309 | 20 36.4 18 | 32.7

Nax¢ivan 17 |1 309 | 23 41.3 15 1273 | 10 | 18.2 52.3 16 | 29.1

Sahbuz 12 1 218 | 24 43.6 19 [ 345 | 11 20.0 36.4 25 | 456

2| b | b2
[ ) ==l Y =)

Sarur 9 | 164 | 26 47.3 20 | 36.3 3 14.5 40.0 25 | 455

Codval 8-don goriiniir ki, baxilan orazido ilin isti dovriindo izafi
ritubatlonmo 55 ilin 14-21 ilinde vo ya 25.5-38.2% halinda miisahids
edilmigdir. ©On ¢ox belo hal Ordubadda, on az iso Culfada olmusdur. Bu dévrda
quraq illorin say1 Sorurda 9 (16.4%), Ordubadda 10 (18.2%), Sahbuzda 12
(21.8%), Naxcivanda 17 (30.9%), Culfada iso 24 (43.6%) ildo olmusdur.
Buradan homginin goriiniir ki, ilin isti dovriindo ancaq Naxc¢ivanda izafi
rlitubatlonmo olan illorlo quraq illerin saylar1 nisbaton bir-birine yaxin, Sarur,
Ordubad va Sahbuzda ¢ox, Culfada iso az olmusdur.

[lin soyuq dovriindo iso izafi riitubotlonmo olan illorin tokrarlanmasi
Ordubad, Culfa vo Nax¢ivanda 29.1-32.7%, Sahbuz vo Sorurda iso 45.5% toskil
etmisdir. Quraq illorin on ¢ox tokrarlanmasi Culfa (30.9%), on az iso Sorurda
(14.5%) olmusdur.
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Umumiyyatlo iso, Culfa istisna olmaqla, digor orazilordo ilin soyuq
dovriindo riitubatli illorin tokrarlanmasi isti dovra nisbaton ¢ox olmusdur. Eyni
zamanda geyd etmok olar ki, ilin hom isti, hom do soyuq (Naxg¢ivan istisna
olmagqla) dovrlorinds 55 ilin yarisindan ¢oxunda riitubatli vo quraq iller, yoni
rlitubatlonma cohotdon ekstremal illor miisahido olunmusdur.

Naxg¢ivan MR-s1 orazisi iizra ilin isti dovriindo on riitubatli il Ordubadda
1982 (258.1 mm, normadan 95 mm ¢ox), Culfada 2010 (257.0 mm, normadan
130 mm ¢ox), Naxg¢ivanda 2011 (270.6 mm, normadan 120 mm ¢ox), Sahbuzda
1963 (374.5 mm, normadan 148.0 mm ¢ox), Sorurda 2011-ci (328.3 mm,
normadan 161.6 mm c¢ox) iller, an quraq il iso Ordubadda 2009 (51.3 mm,
normadan 111.8 mm az), Culfada 1964 (58.4 mm, normadan 68.6 mm az),
Naxcivanda 1970 (56.5 mm, normadan 93.5 mm az), Sahbuzda 2008 (51.6 mm,
normadan 108.6 mm az), Sorurda 2000 (58.4 mm, normadan 108.3 mm az) illor
olmugdur. ilin soyuq dovrii iigiin analoji qiymatlor belo olmusdur: Ordubad
1985 (227.1 mm, normadan 114.3 mm ¢ox), Culfa 2010 (257.1 mm, normadan
130.1 mm ¢ox), Nax¢ivan 2011 (270.6 mm, normadan 115.0 mm ¢ox), Sahbuz
1994 (264.3 mm, normadan 104.1 mm ¢ox), Sorur 1973 (190.9 mm, normadan
73.6 mm ¢ox) illor. On quraq il: Ordubad 1961 (30.1 mm, normadan 82.8 mm
az), Culfa 1961 (26.0 mm, normadan 54.0 mm az), Nax¢ivan 1999 (31.4 mm,
normadan 74.0 mm az), Sahbuz 2000 (65.6 mm, normadan 94.6 mm az), Sorur
2000 (25.6 mm, normadan 91.7 mm az) illor.

Atmosfer quraghginin giymoatlondirilmasi. Qiymaotlondirmodo Ordubad,
Culfa, Nax¢ivan va Sorur hidrometeoroloji stansiyalarin 1961-2015-ci illor tizro
molumatlarindan istifads edilmisdir. Bu vaxt baxilan illorin hor bir ay1 lizro zoaif,
orta va giiclii intensivlikli quraqliq hadisaleri qiymetlondirilmisdir.

Naxgivan MR-s1 tizra miixtolif intensivlikli quragligin tokrarlanmasi codval
9-da verilmisdir.

Cadval 9. Nax¢ivan MR-da miixtalif intensiviikli quraqligin takrarlanmast (%)

Stansiya Aylar

01 [o02 Jo3 Jo4 Jo5 Jo6 [o07 Jos8 [o9 10 [11 [12

Z3if quraqhg]|

Ordubad | 46.8 | 53.2 | 38.3 | 38.3 | 38.3 | 44.7 | 66.0 | 66.0 | 59.6 | 46.8 | 34.0 | 40.4

Culfa 53.2 |42.6 | 31.9 | 34.0 | 53.2 | 44.7 | 31.7 | 68.1 | 66.0 | 48.9 | 44.7 | 46.8
Naxcqvan | 48.9 | 38.3 | 46.7 | 53.2 | 46.8 | 44.7 | 70.2 | 63.8 | 70.2 | 44.7 | 51.1 | 48.9
Sarur 46.8 |46.8 | 42.6 | 404 | 53.2 |46.8 | 66.0 | 68.1 |57.4 | 46.8 | 68.1 | 38.3

Orta qurqaliq

Ordubad | 8.5 8.5 10.6 | 17.0 | 14.9 | 17.0 | 0.0 0.0 0.0 10.6 | 21.3 | 17.0

Culfa 10.6 | 10.6 | 12.8 | 19.1 | 4.3 14.9 | 0.0 0.0 0.0 0.0 12.8 | 12.8
Naxcvan | 10.6 | 14.9 | 17.0 | 8.5 10.6 | 14.9 | 0.0 0.0 0.0 12.8 | 10.6 | 12.8
Sarur 12.8 | 8.5 17.0 | 10.6 | 10.6 | 10.6 | 0.0 0.0 0.0 14.9 | 0.0 0.0

Giiclii qurgahq

Ordubad | 4.3 0.0 6.4 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Culfa 0.0 0.0 6.4 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Naxcivan | 4.3 2.1 0.0 2.1 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sarur 2.1 0.0 0.0 4.3 0.0 0.0 0.0 0.0 0.0 2.1 0.0 0.0
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Naxc¢ivan MR-s1 arazisinds on ¢ox miisahids olunan quraqliq intensivliyino
gora zoif quraqliq olmusdur. Belo quragligin tokrarlanmasi tezliyi qis aylarinda
3.3-53.2%, yaz aylarinda 31.9-53.2%, yay aylarinda 31.7-68.1%, payiz
aylarinda iso -34.0-68.1% toskil etmisdir. Orta intensivlikli quraqliq iyul-
sentyabr aylari istisna olmaq]la biitiin digor aylarda olmus vo onun tokrarlanmasi
8.5-17.0% arasinda doyismisdir. Nax¢ivan MR-s1 orazisindo giiclii quraqliq
biitiin stansiyalar lizro aprel ayinda 2.1-4.3%, yanvar ayinda Culfa istisna
olmagqla 2.1-4.3%, may ayinda Sorur istisna olmaqla, 2.1-4.3%, mart ayinda
ancaq Ordubad vo Culfada 6.4%, fevralda ancaq Naxcivanda 2.1% vo
oktyabrda ancaq Sorurda 2.1% toskil etmisdir.

Qeyd etmok lazimdir ki, SPI indeksinin hesablanmasinda ancaq atmosfer
yagmtilarinin miqdarindan istifado edildiyi {iglin, onun ¢oxillik siralarindaki
coxillik doyismo tendensiyalari qiymsotlondirilmomisdir. Belo ki, atmosfer
yagmntilarmin doyismolorindoki xiisusiyyatlor SPI indeksi iigiin do anoloji
olacaqdir.

Natica

1. Miioyyon edilmisdir ki, buxarlanma gabiliyyatinin gostoricilorindo
Nax¢ivanda aprel, may vo oktyabr aylari, Ordubadda may, Sahbuzda may vo
oktyabr aylar1 lizro miisahido edilmis azalmalar statistik cohotdon ohomiyyatli
olmusdur.

2. Naxg¢ivan MR-s1 orazisi {izro buxarlanma gabiliyyatinin ilin isti dovrii
aylarinda hiindiirlilyo géro doyismosinin  xotti  statistik  olagolorinin
gostaricilorino osason buxarlanma qabiliyyoti ilo yiiksokilklor arasinda six
olagolor (r=0.82-0.95) iyun — oktyabr aylari ii¢lin xarakterikdir.

3. Biitiin stansiyalar iizro on ¢ox riitubot ¢atismazlig1 Culfada, oan az iso
Sahbuzda olmusdur. Ordubad vo Naxcivanda biitlin aylar {lizro, Culfada may-
avqust vo oktyabrda, Sahbuzda iso iyun, iyul vo sentyabrda riitubot ¢catismazlig
artsa da, statistik cohotdon shomiyyatli olmamisdir.

4. Tadqiq olunan oarazids ilin isti dovriindo izafi riitubotlonmo 55 ilin 14-21
ilindo vo ya 25.5-38.2% halinda miisahido edilmigdir. ©On ¢ox belo hal
Ordubadda, on az isa Culfada olmusdur.

[lin soyuq dovriindo iso izafi riitubotlonmo olan illorin tokrarlanmasi
Ordubad, Culfa vo Nax¢ivanda 29.1-32.7%, Sahbuz vo Sorurda iso 45.5% toskil
etmisdir. Quraq illorin on ¢ox tokrarlanmasi Culfa (30.9%), on az iso Sorurda
(14.5%) olmusdur.

5. Ilin hom isti, hom do soyuq (Naxgivan istisna olmaqla) dovrlorinds 55
ilin yarisindan ¢oxunda riitubotli vo quraq illor, yoni riitubotlonmo cohotdon
ekstremal illor miisahido olunmusdur.

6. Naxg¢ivan MR-s1 orazisindo on c¢ox miisahido olunan quraqliq
intensivliyino gors zoif quraqliq olmusdur.
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3KCTPAKIIMOHHO-®OTOMETPUYECKHIA METO/]
OINMPEAEJIEHUA XPOMA B IITPUPOJTHbBIX BOJAX

Knioueevie cnosa: xpom, 2-cudpoxcu-5-uoomuogenon, amurogheron,

DPA3HOUSAHOHBIE OMNJIEKCH, IKCMPAKYUOHHO-(POMOMEMPULECKULL Memoo,
onpeoenenue

[Mpu B3aumopeiicTBH Xpoma ¢ 2-Tuapokcu-5-uoaruopeHonom (FATD) u
aMHHO(EHOIaMH (AD) o0pazyroTcs 3KCTparupyemsle xsopodopMoM

TpexXKOMIOHeHTHbIe coenauHeHus: ¢ cootHomenwem Cr(III): TUT®D: Ad=1:3:3. B
kKadecTBe amuHO(eHOIa Mcnoab3oBaH 2-(N,N-muMerniaamuHometwi)deron (AdD), 2-
(N,N-mumetunamuaometnn)-4-metunpenon (AD,), 2-(N,N-gumeTusaMuHOMETHN )-4-
opompenon (AD;), 2-(N,N-guerunamuaometin)-4-metuidenon (AD,), 2,6-6uc-(N,N-
nuMeTHIaMuaHOMe TN )-4-MeTmidheron (ADs), 2,6-o6uc-(N,N-muMeTHIaMIHOMETHI )-4-
xnopperon (Adg), 4-xmop-2-(N,N-auMeTHIaMUHOMETHI )-6-THOPEHUIMETHI(EHOIT
(AD;), 2-(N,N-mgumerunamunometun)-4-xmoppenon (Adg). Haitnensr ycnoBus
IKCTPAKLIHOHHO-(POTOMETPHYECKOTO ONpelesIeH!s] XpoMa. bBBIJIO yCTaHOBJIEHO, YTO
pa3HOJIUTAaHIHBIE KOMIUIEKCHI 00pa3yroTcss B ciabokucion cpene (pHonr 2.2-5.7).
MakcuMyM B CHEKTpe cBeTomnoriomeHus Habmonaercs npu 470-490 umM. MonsipHbIi
K03(GHUIHEHT CBETOMOrIOUIeH s paBeH (2.25-2.41)-10%. KoopauHUPYIOUIHM HOHOM
sBisiercs karuon Cr'.

N.S.Hoasanova

TOBIii SUDA XROMUN EKSTRAKSIYALI-FOTOMETRIK
TOYINi METODU

Acar sozlar: xrom, 2-hidroksi-5-yodotiyofenol, aminofenol, miixtalifliqgandli
komplekslor, ekstraksiya-fotometrik metod, tayin
Xrom 2-hidroksi-5-yodotiyofenol (HYTF) vo aminofenol (AF) ilo qarsiligh
tosirdo olduqda, xloroformdan ekstraksiya oluna bilon miixtolifligandli birlogmolor
omolo gotirir (Cr (III): HYTF: AF = 1: 3: 3). Aminofenol kimi 2- (N, N-
dimetilaminometil) fenol (AF;), 2- (N, N-dimetilaminometil) -4-metilfenol (AF,), 2-
(N, N-dimetilaminometil) -4-bromofenol (AF3) idi ), 2- (N, N-dietilaminometil) -4-
metilfenol (AF,), 2,6-bis- (N, N-dimetilaminometil) -4-metilfenol (AFs), 2,6-bis-(N,N -
dimetilaminometil) -4-xlorfenol (AFs), 4-xlor-2- (N,N-dimetilaminometil) -6-
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tiofenilmetilfenol (AF;), 2-(N,N-dimetilaminometil)-4-xlorofenol (AF;g) istifado
edilmigdir. Xromun ekstraksiya-fotometrik toyininin optimal soraiti miioyyan
edilmisdir. Miixtslifligandli kompleks birlosmolor zaif bir tursu miihitindo amalo golir
(pHope 2.2-5.7). Maksimum isiq udma 470-490 nm dalga uzunlugunda miisahido
olunur. Molyar isiq udma amsal1 (2.25-2.41)x10*dir. Xromun kompleks omologatirici
ion formas1 Cr’" ionudur.

N.S.Hasanova

EXTRACTION-PHOTOMETRIC METHOD FOR DETERMINATION OF
CHROME IN NATURAL WATERS

Keywords: chromium, 2-hydroxy-5-iodothiophenol, aminophenol, mixed-
ligand complexes, extraction-photometric method, determination
When chromium interacts with 2-hydroxy-5-iodothiophenol (GITP) and
aminophenols (AF), chloroform-extractable three-component compounds are formed
with the ratio Cr (III): GITP: AF = 1:3:3. The aminophenol used was 2- (N, N-
dimethylaminomethyl) phenol (AF)), 2- (N, N-dimethylaminomethyl) -4-methylphenol
(AFy), 2- (N, N-dimethylaminomethyl) -4-bromophenol (AF; ), 2- (N, N-
diethylaminomethyl) -4-methylphenol (AF,), 2,6-bis- (N, N-dimethylaminomethyl) -4-
methylphenol (AFs), 2,6-bis- (N,N -dimethylamino -methyl) -4-chlorophenol (AFs), 4-
chloro-2- (N,N-dimethylaminomethyl) -6-thiophenylmethylphenol (AF;), 2- (N,N-
dimethylaminomethyl)-4-chlorophenol (AFs). The conditions for the extraction -
photometric determination of chromium are found. It was found that mixed-ligand
complexes are formed in a weakly acidic medium (pH,p 2.2-5.7). The maximum in the
light absorption spectrum is observed at 470-490 nm. The molar coefficient of light
absorption is (2.25-2.41)x10*. The coordinating ion is the Cr’" cation.

Ha mnporekaHume ecCTECTBEHHBIX MPOLECCOB B BOAE OOJBIIOE BIMSHHE
OKa3bIBa€T COJECPKAHUE B HEW TSDKEIBIX METAJUIOB. XPOM SIBJISIETCSl OJHUM W3
TOKCHMYHBIX MeTauioB. Haubonee KaHIEpOreHHbIM JieiicTBMEM  001afaroT
coenuHeHnss xpoma(VI), KOTOpble OTHOCATCSI K ONACHEWIIMM 3arpsi3HUTEISAM
MIPUPOTHBIX 00BEKTOB [1; 2].

B peuHBIX 3arpA3HEHHBIX M C1a003arpA3HEHHBIX BOAAX KOHIeHTpamus Cr'o
KOJIEOJIETCA OT HECKOJIBKUX IECATBIX HOJIEHN MT/,I[M3 10 HECKOJIBKUX MF/,I[M3. U3-3a
BBICOKOI TOKCHUYHOCTH coepikanne Cr'® B BogoeMax HOPMHPOBAHO M HE IOJIKHO
npesbimate [1JIK, pashoii 0.05 Mr/mv’. OfHEM U3 OOS3aTeNbHBIX YCIIOBHIA
KOHTpOMs comepkannst Cr'® B MPHPOIHBIX BOJAX SBIETCS ONEPATHBHOCTH €O
OIpEe/IEeNIEHNs], TaK KaK XpaHEHHe MpoO0 HEBO3MOXHO B CBS3U C IEpEXoioM +6 B
aHa3pOOHBIX YCIOBUAX B Cr™[3; 4]. B cBsi3ut ¢ 5TuM B COBPEMEHHOM IPAKTHYECKOM
XMMHUYECKOM aHaJI3€ CYLIECTBYET NOTPEOHOCTh B OIPEAEIEHUH 3TOrO 3JIeMEHTa-
3arpsizHUTENs. Oco00ro KOHTPOIs TPEOYIOT MUTHEBbIE, IPUPOHBIE U MIPOMBIIILIEH-
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HBIE BOJIBI, COJIEPIKaHME XpOMa B KOTOPBIX CTPOTO peryiaMeHTHpoBaHO. [lyist aToro
MPeAIOKEHO MCMOJIK30BaTh JOCTATOYHO H30MPATENbHYI0 W UYYBCTBUTEJBHYIO
peaxmuto ¢ 1.5-mudernnkapoasugom (APK) [5].

OpHako, COTJIaCHO METPOJIOTMYECKUM XapaKTEepUCTUKaM JaHHOTO METOo[a,
MUHHMAJTBHO OTpesessieMas KoHmeHTpartst Cr'* cocTapsteT mumb 30 Mr/am’.

[TosTOMY 1711 CYIIECTBEHHOTO TOBBIIICHUST 4yBCTBUTENBHOCTU (B 30 pa3z)
MPUMEHSIOT SKCTPAKIIMOHHO-(POTOMETPUIECKHI METOJI, KOTOPBIN 3aKIIFOYAeTCs B
AKCTPAKIMK OMPENENIIEMOr0 BEIIECTBA C €ro MOCIEAYIONMM (POTOMETPHUYECKUM
ompesieNieHneM. DTOT METO/ IPUMEHSIETCS TIPH aHAJIM3€ CIIOXKHBIX CMecei, Koraa
HY>KHO OMpeIeNITh MaJible KOJIMYECTBa OJHUX BEIIECTB B MPUCYTCTBUH OOJBIINX
KOJIMYECTB JIPYTHX, MPU ONPENEeNICHUH TPUMECeH B TPUCYTCTBHM OCHOBHBIX
KOMITIOHEHTOB, a TaKkKe B Te€X CIydasX, KOrJa HEMOCPEICTBEHHOE OIMpeesieHHe
MHTEPECYIOMIETO AJIEMEHTa B CMECH CBS3aHO C OONBIIMMHU TpyaHOCTSMH. [lpm
AKCTPAKIMU MaJbIX KOJMYECTB MPUMECEH MPOUCXOIUT HE TOJNBKO UX BBIJETICHUE,
HO W KOHLEHTpUpoBaHHE. [103TOMY SKCTPaKIIMOHHO-(POTOMETPUYECKHI METO]
nproOpeTaeT 0co00 BayKHOE 3HAYCHHUE B CBSI3U C OMPEENICHUEM MabIX KOJTHYECTB
npuMecel B BEIIECTBaX BBICOKOW CTENEHH YUCTOTHI, IIHPOKO NMPUMEHSEMBIX B
aTOMHOM W TIOJYNPOBOJHUKOBOM TEXHHKE. DKCTPAKIIMOHHO-(QOTOMETPHUECKUE
METOJbl aHaJM3a SIBISIFOTCSI BBICOKOUYBCTBUTEIBHBIMH METOAAMH, OHU OBICTPO
Pa3BUBAIOTCS U OYECHB MEPCIIEKTUBHBIL.

Hacrostiast pabota nocsiieHa cekTpooTOMETPHIECKOMY HUCCIIEI0BAHUIO

(PJIK) 2-runpokcu-5-noarunodenonom (F'MTD, H,L) n amuHodeHonamu (AD), a
TaKXKe OMPEACNICHUIO NX (POTOMETPHUYECKHIX XapaKTEPHCTHK.

JKcnepuMeHTAIbLHAs YaCTh

Peazenmvl u pacmeopwi. Vicrionb3oBanu pacTBOp AMXpoOMaTa Kaius,
npurotosieHHbli U3 Qukcanana K,Cr,O; u comepkammii 1.06 mr/mi xpoma.
KoHueHTpammto pactBopa Xpoma YCTaHaBIMBAIM TUTPUMETPUYECKH [6].
PactBopsl ¢ koHueHtparmeil 0.1 Mr/mi momyyanu pa3z0aBiIeHHEM HCXOIHOTO
pactBopa. B pabote ucnonszoBam 0.01M pactBopa [UTD u AD B xsopodopme.
B kadecTBe 3KCTpareHTa MPUMEHEH OYUIIIEHHBIN XJI0pOhopM.

Honnyto cuimy pacTBOpOB moiepkuBaimu noctossHHon (Uu=0.1) BBemeHHEM
paccunrannoro kommuectBa KCl. [{ns co3manus HEOOXOAMMOWM KHUCIOTHOCTH
pactBopoB npumensiu 0. 1M pactsop HCI.

Annapamypa. CnektpooToMeTpHyecKue HCCISIOBaHUS OKPALIEHHbBIX
pactBopoB npoBoaniu Ha KOK-2 nu CP-26 B CTEKISIHHBIX KIOBETaX C TOJIIMHON
ciost 0.5 u 1.0 cm coorBeTcTBeHHO. M3mepenne pH BoHOI (a3bl BHINOIHSIIN Ha
N-120.2. co creknsHHBIM  3nekTpogoM. HK-crmektpel  cHMMamu — Ha
criektpooromerpe UR-20. Bee ykazanHble prUOOPHI MPOIILTH TOCTIPOBEPKY.

Memoouka. B rpamyupoBaHHbIe TIpoOUpKH eMKOCThIO SOMit BBommm 0.1-
1.0 mn, ¢ uaTepBasiom 0.1 Mt ucxoanoro pacrsopa xpoma, 2.3 mi 0.01M pactBopa
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TNT® u 0.8-1.0 Ma A®. Heobxommmoe 3HaueHme pH ycraHapIMBaIM
no6aenennem 0.1M pactBopa HCL. O6wem opranudeckoil (as3pl JOBOIUIN 10 S5
MII XJ10po(hopMOM, a BOAHOHU (pazbi-10 20 MII AMCTHILTMPOBAaHHOM Bozoi. CirycTs 5
MUHYT OPTaHUYECKUI CIIOM OTAEISUTM U M3MEPSUId €r0 ONTHYECKYIO IJIOTHOCTH
nipu koMHaTHOM Temniepatype Ha KOK-2 npu 490 um. Bee u3mepenus BHIIONHSIIN
npu 20+1°C.

O BoccraHoBiaenun  xpoma. [UT® npu pH<7  oGmamaer
BOCCTAaHOBUTENILHBIMU CBOWCTBaMH. JIJi1 BBIACHEHHS TOrO, HE MEHSETCS JIU
BAJICHTHOCTh XpoMa Ipu B3aumozeictsun ¢ [UTO Obmm mpoBesieHsl 1Be cepun
orbIToB: 1) poBouu peakuuto ¢ [UTD Cr (VI), momydeHHOro BOCCTaHOBIICHHEM
SnCl, u KI B CONSHOKHCIIOM pacTBOpe; 2) MpPOBOMWIN Ty K€ peakiuio 0e3
MIPUMEHEHHUST JOTIOJTHUTEIIbHBIX BOCCTaHOBUTENEH. [IpomykThl 00eux peaxiwii
uMen MakcuMyMbl cBeronorsomienus npu 490 um. CrnenosatensHo Cr(VI) mpu
obpazoBannu komruiekca ¢ [ UT® BoccranaBmmBaercs 1o Cr(11) camum pearenTom.

Onpeoenenue 3unaka 3apada Komnjaekcog. IlpenBapuTenbHbIE ONBITHI
nokazanu, 9to Xpom ¢ [MU'TD obpasyer okpaieHHbII KOMIUIEKC, HEPACTBOPUMBIN
B HETIOJSIPHBIX OPTaHUYECKUX PACTBOPUTEISIX. 3apsil KOMIUIEKCa ObUT yCTaHOBJIEH
METO/IOM 3JIEKTPOMUTPALIMM MOHOB M METOJIOM 3jekTpodope3a Ha Oymare. [Ipu
W3y4YEHUH 3JIEKTPOMUIPAlMd JaHHOro Komiuiekca, B U-oOpa3Hoil TpyOke
HaOMOAAN0Ch  JIBWKEHWE  OKpAIICHHBIX B KPacHBId [BET HWOHOB K
MOJIOKHUTEIIFHOMY TIOJIOCY, Ha OCHOBAaHHMU 4Ye€ro ObUI CIIENaH BBIBOA O TOM, UTO
OKpaIlleHHbI KOMIUIeKC siBjsieTcs: aHuoHOM. [Ipu BBenmenun B cucremy Ad
HaOIrOIaeTCsl HKCTPAKIMSA aHMOHHOTO KOMIUIEKCA B OpraHuuecKkyio (azy B Buje
PJIK. N3 A® wucnonb3oBanbl 2-(N,N-mumermiamuaometn)peron (AdDy), 2-(N,N-
nuMeTrnaMuHoMeTn )-4-metunderon (Ad;), 2-(N,N-aumerninaMuHOMeTH)-4-
opompenon (ADs), 2-(N,N-muetrmmamuHomeTrn )-4-mMetrndenon (Ady), 2,6-6uc-
(N,N-mumerunamunometin )-4-metundenon (AdDs), 2,6-6uc-(N,N-numernnamu-
HomeTwn )-4-xopeHon  (ADg), 4-xmmop-2-(N,N-TuMeTHIaMIHHOMETHIT )-6-THO-
benunmerunderon (AD;), 2-(N,N-aumerunamuHometnn)-4-xmopdpenon (Ady).
Ha ocHOBaHWM TONy4YEeHHBIX IaHHBIX Pa3padOTaHBl HOBBIE W30WpATEIbHBIE U
BBICOKOUYBCTBUTEIIHHbIE METOUKU (hoTOMEeTpUIECKOTrO oTpeieNieHHs
MHUKPOKOJIMYECTB XpOMa B MIPUPOTHBIX BOJIAX.

Pe3yabTaThl 1 X 00CyKIeHUE

Buibop 3xempacenma. ]Jlns sxctpakipu PJIK  ucnbitansl HEBOIHBIE
pactBopuTenu: xjaopohopm, 1,2-TUXI0pITaH, YeTHIPEXXIIOPUCTHINA YIaepo, OeH307,
XJIOpOEH30J1, TOJIYOJ, KCHJION, N300yTaHO I, U30MEHTaHO, H-OyTaHOI U UX CMECH.
DKCTparupyeMocTb KOMILJIEKCOB OLIEHMBAIM KO3(p(UIMEHTOM pacrpeneneHus u
CTENEHbI0 SKCTpakuuu. HaumyummMu sKcTpareHTaMu OKazalluch XJIOpoopM,
JIUXJIOP3TaH M YETHIPEXXJIOPUCTBIA yIIepoa. bBeIcTpoe pasneneHue CloeB |
MaKCHUMAJIbHOE 3HaY€HHE MOJIPHOrO KO3 QUIMEHTa MOIJIOIEH s TOMy4YeHbI MPU
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OKCTPAaKIMA  KOMIUIEKCOB  xyopodopmom. [Ipr  OFHOKpaTHON  AKCTpaKIUU
xnopodopmom m3Biekaercs 97.8-98.2% xpoma B Bume PJIK. [lampreiimme
UCCIE0BaHMsl MTPOBOAWIN ¢ xJiopodopmoM. CozaepaHue XpoMa B OpraHMYecKOn
¢aze onpenemnsum poromeTpruyecKl — qUpEHUTKapOasUaOM NOCTe PEIKCTPAKIIMH, a
B BOJHOM (haze-1mo pa3HOCTH.

Bnusanue pH soonoit ¢pazvl. V3yuenune 3aBICUMOCTH KOMITIEKCOOOPA30BaHMUS
ot pH nokazano, 4to, BbIXOA KOMIUIEKCOB MakcumasieH nipu pH 2.5 — 5.7. Tlpu
noBbiieHn pH >6.5 oOpazoBaHue accOLMATOB MPAKTUYECKH He HaOIofaeTcs,
YTO, BUJMMO, CBSI3aHO C MOHWKEHUEM creneHn nportoHu3auuu A®d. 3aBucMMocTsb
onTuyeckor IioTHocTH oT pH mnpencraBnena nHa puc.l. Hammume opsoro
MaKCHMyMa OINTHYECKOM IUIOTHOCTH B yKa3aHHbIX mpezenax pH monarBepxnaer
IperosIoKeHne 00 00pa30BaHUM OTHOTO KOMITIEKCHOTO COSTMHEHUS.

A
L —

03
(N o
03—
8.2 -

L B o

1 7 3 3 5 6 7 B

Puc. 1. 3asucumocmov onmuueckou nromuocmu PJIK xpoma om pH 600noii pa3zel.
1- Cr-TUHT®-A®y; 2- Cr-THTD-AD,; 3-Cr-THT®- AD3; 4-Cr-THTD- AD
5-Cr-THT®d- A®Ds. Cc,-([”) =3.84%10-5 M; Cryreo=(1.3-1. 5)X10-3 M;
Cy0=(1.2-1.5)x10° M; K®K - 2; 1=490 um, £=0.5 cm

Cnexmpbot noznowjenus. MakcuManbHbI AHATUTHYECKUN CUTHAI IIPH
komiuiek-cooOpazoBanuu Cr(Ill) c TUT® u A® nabmogaercs ripu 470-490 HM.
I'MT® makcumanbHo nornomaet npu 280 M. Takum oOpa3zom, 6aTOXpOMHBIN
caur cocraBiuser 190-210 Hm. biauskue 3HayeHUS]  MaKCUMYyMOB
CBETONOIJIOIIEHHs TMO3BOJSIOT CIeNaTh BBIBOJ O TOM, 4TO OOpa3yroluecs
KOMIUIEKCHl SIBJIIIOTCS HMOHHBIMU accolnuaraMu. KOHTpacTHOCTH peakuuit
BBICOKA: UCXOJHbIE PEareHThl - OECLBETHBI, & KOMIUIEKCHI - OPaHKEBbIH LIBETA.
Mossipebie K03 HIMEHTbI TOTTOMEH S COCTABISOT (2.25-2.41)x10",
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Bnusanue konuenmpayuu auzanoos. PJIK xpoma oOpazyrorcs B
NPUCYTCTBUU  OONBIIOTO  M30BITKA  KOMIDIEKCOOOPA3yIONIMX  PEarcHTOB.
OnTruManbHBIM YCIIOBHEM 00pa30BaHUsI U SKCTPAKIIMHU 3TUX COEIMHEHUH SIBISETCS
KOHIICHTpaLus (1.3-1.5)x10° M TUT® u (1.2 1.5) x 10° M A®. DKCTPaKThI
MOHHBIX aCCOLIMATOB XpOMa MOTYHHSAIOTCS OCHOBHOMY 3aKOHY CBETOIOIJIOIIECHUS
npu KoHUeHTparmsx 0.2-19 Mxr/mi.

Bnuanue epemenu ewvidepicueanun. Hamu uccnenoBanach 3aBUCUMOCTb
OINTHYECKON TUIOTHOCTH KCTPAKTOB OT BPEMEHH MPH M30BITKE PEareHTOB U MpHU
ontumasibHoM pH. PJIK xpoma ¢ TUT® u A® ycroiluuBel B BOJIHBIX H
OpPraHMYECKHUX PACTBOPHUTENSIX M HE pa3jaraloTcsl B TEUEHUE TPEX CYTOK, a MOcCIie
IKCTpaKIMU-00JIbIIE MecsIa. MakcuMasbHasi ONTUYeCKas TNIOTHOCTh JOCTUTAeTCs
B TEYEHHUU 5 MHUHYT.

Cocmag u cmpoenue - KOMNJIEKCO8. CrexnomeTpuieckue
k03 urreHTs! peakiwu B3aumoaencTeus xpoma ¢ [UT® u AD, ycranaBnmmBaim
METOJIaMU CIIBUTA PAaBHOBECHS U OTHOCUTEIBHOIO BbIxona [7]. IIpuBeneHHble Ha
puc. 2 naHHble TOKa3biBaloT, uro B cocraBe PJIK Ha omuH Momb Mertaiia
npuxoastces 1o Tpu mojst [ UTO u AD.

1A
3.0

n=1

2 3 4 5 1fma

Puc.3. Onpeoenenue cocmasa PJIK memooom npuamoit aunuu Acmyca ons
1- Cr(IIT):TUTD; 2- Cr(111):AD
a) Cr(lIl)-TUTD-ADy; b) Cr(II)-TUTD-AD,; ¢) Cr(Il)-TUTD-AD;.
Cervi= 3.84x10° M, Cryre =1.5%107° M, Cpe =1.2x107° M, 1=490 um, C®-26, (=1.0 sm.
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Jnst  BBISICHEHMS XHMMH3Ma pEakiuu oOpa3oBaHMs KOMIUIEKCOB
olpeieieHa 3aBUCHUMOCTb CTENEHHM 3aKOMIUIEKCOBAaHHOCTH HMOHOB XpOMa OT
KOHLEHTPALUU BOAOPOIHBIX HOHOB. [loydeHHble pe3ybTaThl yKa3blBalOT, YTO
KOMILTEKCO00pasyromeii GopMoii XpoMa SIBISETCS TPeX3apsIHbIi KaTHoH Cr
[8]. IIpm oOpazoBanuu komiuiekca Cr-ITMTO-AD® w3 KakIOW MOJEKYJIBI
I'N'T® BeITECHSETCS OMH aTOM BOAOPOLA.

Hcue3noBenue sipko BbIpaKeHHOM mosiockl mpu 2580 Y (SH) u B
o6mactu 3200-3600 cM ' ¢ MakcumymoM mpu 3450 cM ' (OH), HaGmiomaemoe B
cnektpe [MUT®, rosopur o tom, uto -SH u -OH rpynn ywactByer B
oGpaszoBanmn Kommiekca. IToock! mormomenns mpu 1380 cM ' yKasbiBaloT Ha
Hajuuue npotoHuposanHoro A® [9].

Mexanusm oOpazoBanuss PJIK  MOXHO mnpencTaBuTh —CleIyOIUM
o6pasom: Momsr Cr'’ mpu B3ammogeicTBuu ¢ Momexkymamu H,L 06pasyior
aHMOHHBIE KOMIUIEKCHI, KOTOPbIE SKCTPAarupyroTcsi ¢ NPOTOHHUPOBaHHOTO AD.
CoctaB 3KCTparupyembIX KOMIUIEKCOB MOXKHO TPEACTaBUTH (hopmyIioit
[Cr(HL)3;](AMH)s.

[Ipennonoxum, 4To IpU KOMILIEKCOOOPa30BaHUN IPOUCXOASAT MPOLIECCHI:

Cr" +3H,L < [Cr(HL)s] + 3H+ (1)
[Cr(HL);]*” + 3AmH+ & [Cr(HL);]J(AmH); ()

[Tocne peumenue ypasHenue (1) u (2) BeIMYUHBI KOHCTaHTHI pPaBHOBECHUS
(1gK,) 1 xoncTanTs! 3kcTpakuuu (1gK, ) paccunranHble IO ypaBHEHUAM

1gK, =lgD-31g[A®H"] u IgK,. =IlgD — 3Ig[R* ] — 3Ig[AD®H "]

COOTBETCTBEHHO Mpe/CTaBIeHbl B Ta0. 1.

[IpousBenennsie pacueTsl nokasanu, uro PJIK B opranunyeckoil ¢aze He
MOJIMMEPU3YIOTCS U HaXoATcsl B MOHOMepHOM (opme (y = 1.01-1.05). Crenens
MOJINMEPU3aLMN KOMIUIEKCOB BBIYMCIISJIM IO YpPaBHEHHIO, MPUBEIEHHOMY B
[10]. YuuTsiBas MOJISIPHOE COOTHOLIEHNE KOMIIOHEHTOB B COCTaBE KOMILJICKCOB,
KOMILIEKCO00pa3yomyo ¢GopMy IEHTPAIBHOIO HOHA, YHCIO BBITECHEHHBIX
IIPOTOHOB, MOHOMEPHOCTh KOMILJIEKCOB B OpraHMuecKoi (ase, a Takxe JaHHbIE
HK-cnekrpockonuu, MoxHO mnpeanonoxurb, yro Cr(IIl) ¢ TUT® u AdD
obpasyet PJIK:

149



H.C.Iacanosa
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R= Cl, CH3
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CH

CH

B maén. 1. npueedenvl ocnosnvle cnekmpoghomomempuueckue XapaKmepucmuxku
MemoouKu onpeoeseHus xpoma. B maon. 2 npueedenvt ananumuueckue XxapaKmepucmuxku
komnaexcoe xpoma c TUT® u AD.

Tabauuya 1

OnmumainvHole yciaoesus 06pa30661H1/b‘l U anaiumudecKkue xapakmepucmuxka

PJIK xpoma ¢ TUTD u AD

AD pH A, HM ex107 1gKe, 1gK ey 1gB HWnTepBan nomuu-
O6pas. u OmTivan HECHUS 3aKOHY
9KCTpaK. Bepa, Mxr/mn

AD, 1.3-54 |[2.5-4.1 480 3.73 427 10.40 8.01 0.2-18

Ad, 1.5-5.8 |2.2-3.9 482 3.57 4.74 10.60 8.19 0.2-19

Ad, 0.6-6.3 2.5-5.7 490 2.85 3.52 11.90 11.9 0.5-16

Ad, 0.5-6.4 |2.5-5.7 485 3.17 3.89 12.30 10.05 0.5-18

ADs 0.7-6.5 2.5-5.7 470 2.69 3.55 10.80 8.51 0.5-16

Adyg 1.5-5.6 |2.2-3.7 482 3.57 4.74 10.60 8.19 0.2-19

Ad, 0.6-6.2 2.6-5.7 485 2.83 3.51 11.91 11.9 0.2-18

Adyg 0.7-6.4 |24-55 480 3.19 3.85 12.28 9.56 0.4-22

Taonuua 2

Ananumuueckue xapakmepucmuxu PJIK xpoma ¢ TBTD u Am.
AD [Mapamerp*

VIT KK JIAIT, | HO,ur/ o’ IIKO, ur/em® | Y, ur/em’

MKI/MJT

AD, 0.025+0.024x 0.9995 0.2-18 9.21 30.3 2.29
AD, 0.019+0.073x 0.9983 0.2-19 9.75 36.3 2.65
Ad, 0.035+0.027x 0.9979 0.5-16 9.75 36.3 2.37
Ad, 0.029+0.026x 0.9992 0.5-18 9.12 273 2.41
ADs 0.017+0.023x 0.9987 0.5-16 9.07 26.3 2.54
Adyg 0.029 + 0.067x 0.9984 0.2-19 9.75 36.5 2.34
Ad, 0.0373 + 0.038x 0.9987 0.2-18 9.90 43.4 2.69
Adyg 0.0459 + 0.064x 0.9986 0.4-22 9.17 29.7 2.53

*[Ipumeuanue: YI'T- YpaBHenue rpaayupoBoubix rpaduko; KK-Kospduumenr xoppemsiun; AI'T-JIuHeitnsrit

JMaIa30H IrpaJyHpoBouHEIX rpadukos; I[10-IIpenen obnapyxenus; I[IKO-IIpexen konudecTBeHHOTO onpeneneHus; -

quCTBI/ITeJ'IBHOCTB
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Bnuanue nocmoponnux uonoe. V3yueHO BIMSHUE psila KaTHOHOB MU
aHnoHOB Ha TouHOoCTh onpenenenust Cr(IIl). M3buparenbHOCTh crieKTpodoTOMET-
PHYECKOTO OMpEeNIeHUs] XpOMa B BH/IE M3yUSHHBIX KOMIUIEKCOB MPE/ICTABICHA B
Tabn. 3. YCTaHOBNEHO, YTO OONBIIME KOTMYECTBA IIEIOYHBIX, MIEIOYHO3EMENb-
HBIX artemenToB, P39, F, CI, Br, SO;>, SO, 1 C,04% He Mewaor OTIpEICTICHUIO
xpoma. M30upaTenbHOCTh ONpeaeNieHrs] MOJIHOIeHa CYIIECTBEHHO YBETUINBACTCS
B IIPUCYTCTBUU MacKupyromux Bemects. Memaromee Biausiaue Fe (I11) yerpansinm
tuornukoneBoit kucnorod, Ti(IV) — ackopbunoBoit xkucmoro, Cu(ll) -
tromoueBrHOH, Nb(V) — oxcamatr moHom, a W(VI)-BunHO#M kucmoroit. Ipm
ucnonbzoBanuu 0,01M pactBopa 3/ITA onpenenenuro ve memarot Ti(IV), V(IV),
Nb(V), Ta(V), u Fe(Il).

Tabauua 3
Brusnue nocmoponnux uonos na onpeoenenue xpoma ¢ I UT® u AD

(63amo 40 mxe Cr (I1l)) n = 5, P = 0.95.

MoJIbHBIH Haiineno Cr, MkT; (S))
Hon H30BITOK MP' Ad, AD, Ad, Ad,
HWOHA
Co(ID) 70 NaNO, 40.4 (0.06) 39.7(0.02) 40.1 (0.03) | 29.6 (0.03)
Ni(I) 25 MaioHat | 39.9 (0.03) 40.4(0.03) 39.9 (0.04) | 29.8 (0.04)
Fe(I) 140 PO, 40.0 (0.05) 40.3(0.03) 39.8 (0.05) | 30.2 (0.05)
Fe(IIT) 10 AK? 40.4 (0.04) 40.3(0.03) 40.2 (0.04) | 29.7 (0.03)
Cddr) 60 Nal 40.2 (0.05) 39.8(0.02) 39.6 (0.05) | 29.8 (0.04)
AI(IID) 10 NaF 39.9 (0.03) 40.7(0.05) 39.6 (0.03) | 29.8 (0.03)
Bi(1II) 1:1 T’ 39.5 (0.06) 40.3(0.03) 40.1 (0.04) | 30.0 (0.04)
Nb(V) 40 BK* 40.2 (0.02) 39.5(0.03) 39.5 (0.02) | 29.8 (0.02)
Zr(IV) 40 39.6 (0.03) 39.6(0.05) 39.5 (0.02) | 29.6 (0.02)
Cu(I) 55 T’ 40.5 (0.03) 40.4(0.03) 39.2 (0.04) | 40.3 (0.04)
Hg(II) 35 40.0 (0.0) 40.3(0.01) 39.6 (0.02) | 40.6 (0.02)
Ti(IV) 20 BK* 39.6 (0.01) 39.7(0.02) 39.9 (0.04) | 39.8 (0.04)
V(V) 70 OTA 39.8 (0.06) 39.8(0.06) 40.4 (0.02) | 40.0 (0.02)
W(VI) 40 39.7 (0.03) 40.6(0.03) 39.5 (0.01) | 39.4 (0.02)
Mo(VI) 140 40.0 (0.0) 40.0(0.0) 40.0 (0.03) | 39.4 (0.03)
Ta(V) 45 BK* 39.5 (0.03) 40.3(0.01) 40.2 (0.01) | 39.8 (0.02)
UO? 50 BK* 39.7 (0.05) 50.5(0.06) 39.4 (0.04) | 39.1 (0.02)
Mn(II) 50 39.7 (0.01) 50.0(0.0) 39.1 (0.02) | 31.1 (0.04)
Ipumeuenue: 1-MP- Mackupyronmii  pearent; 2-AK- AckopOunoBas kucimora; 3-T-

Tuomouesuna; 4-BK- BunHas kuciora.
B 1abn. 4 nmpuBeneHs! JaHHBIE, MO3BOJISIONINE CPABHUTH aHAJTUTUYECKHE

XapaKTePUCTHUKU METOJIUK OIpeleseHus] XpoMa C HEKOTOPbIMH  YKe
u3BecTHbIMU [11-15] meToaukamu.
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Tabauua 4
Cpasnumenvible XapaKkmepucmuxu Memooux onpeoeieHus Xpoma
[JTuaT.]
Hurepsan
MO JUMHEHUSI
CoenuHenne pH (3kcTparenT) A, HM e-10™ 3aKOHY
bepa,
MKT/MJT
Cr-5-Br-JIMIIAII 0 1(7(;0{(1\:/{31){c1 546 7.8 0.02 - 0.56 [H]
Cr-TIAP 4-5 540 4.7 3.2-13.0 [12]
Cr-PAH 0-2-0.8 M HCI 390-400 | 1.28 03-2.0 [13]
(aeton)
Cr—Br-IIAJIAP 4.7 600 7.93 0.6 -15.0 [14]
Cr—JI®K IN HCI (aueron) 540 2.7 0.25-1.0 [15]
Cr(Il)-TNTD-AD, | 2.5-4.1 (CHCly) 480 3.73 0.2-18.0 MIPEJIOKEH-
Cr(1II)-T'NTo- 2.2-3.9 (CHCI) 482 3.57 0.2-19.0 HOH
AD, METOJIMKH
Cr(III)-TUT®- 2.5-5.7 (CHCI) 490 2.85 0.5-16.0
Ad,

Onpeoenenue xpoma 6 6ode. IlpupoaHbiii 00pa3er] — MOBEPXHOCTHYIO
Boay (p. Kypa) — mnpeaBaputenpHO ouMimanyd (UIBTPOBAHUEM dYepe3
MEJIKOMOPUCTBIM cTekyssHHBIA QuubTp IlloTTa Ans ymaneHus B3Becu, uia U
rpyHTa, N00aBIsUIM mepcyibpar aMMOHHUS M KHUISITUIM B TeueHue 20 MHH.
ANUKBOTHYIO 4acTh, 20 MJ, BHOCHJIM B SKCTPAKIIMOHHBIA COCYJ, BBOJWIIU
nx10° u36BITOK PO437 JUIST MACKUPOBAHMS Fe3+, nmooasmsan 0.4 ma 0.1M HCI,
2.5 ma 0.01M pactBopa TUT® u 2 mn AD. O6b€MHOE COOTHOIIEHUE (a3 He
npesbimasio 1:5 (CHCI5:H,O). Bpems konTakta a3 cocTaBisiiio 2 MUH.
Cseronornonienue 3KcTpakToB u3Mepsiii Ha KOK-2 npu 490 HM B KroBeTax ¢
tonmuHo# cnost 0.5 cMm. CozaepkaHue Xpoma HaXOAWIH IO TPaayHpOBOYHOMY
rpaduxy. B pactBope conepkanue xpoma onpeaessuii ¢ (ADK) mist koHTpOs
MPaBWJIBHOCTH PE3yJibTaTOB, TOJYYEHHBIX IO TMpeAsiaraéMoid METOJIUKE.
[IpaBUIBHOCTE MNPEUIOKEHHOM METOAMKU TaKXKe IIPOBEPIA HA MOJEIBHON
cMecH, cozepkaliel Hanbosee pacrpocTpaHEHHBIE KOMIIOHEHTHI BOJ B nx10°*-
KpaTHOM wW30bITKe 10 oOTHOmeHmo kK Cr °, W B NpHPOIHOM 06pasILe.
Pe3ynbrarel npuBeeHBI B Ta0d. 5 U 6.
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Tabauua 5

Pesynomamol sxcmparyuonno-gpomomempuuecko2o onpedenerus xpoma(lll) 6
modenvrou cucmeme (M. C.) u npupoonom obpasye (I11. O.) (n = 6, P = 0.95), %

Peareur ConeprxaHue Cr3+, MKT, B oOpasiie — t. S

_ X +-2=

(Viposw = 20 mu1) \/—

n

Bseneno Haiineno
M.C. | II. O. M. C. II. O. M. C. II. O.

TUTD-AD, 10.41 - 10.42 0.47 10.42+0.05 0.47+0.03
TUTD-AD, | 10.35 - 10.41 0.46 10.41£0.03 0.46+0.04
T'NTd-AdD; | 10.39 - 10.40 0.45 10.39+0.02 0.45+0.02
JDPK 10.37 - 10.39 0.46 10.37+0.02 0.46+0.03

MeTtonom 100aBOK yCTaHOBJIEHA MIPABHIIBHOCTH OMpeneaeHus (Tadi. 6).

Tabauuya 6

Pesynomamul axcmpaxyuonno - cnekmpogomomempuiecko2o onpeoeneHus

xpoma (111) 6 ooe (p. Kypa) (Viposu = 20 mn) (n=6, P=0.95),%

Pearent Haiigeno, JobaBneno, Mxr | Haiineno, Mkr — .S
X +-£2=
MKT

n
TUTD-AD, 0.47 10.0 10471 10.471 % 0.03
IT'NTO-AD, 0.46 10.5 10.970 10.971 £ .04
ITNTO-Ad, 0.45 10.8 11.250 11.250 £0.07
JIDK 0.47 10.3 10.500 10.500 +£0.06
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INTRODUKSiYA OLUNMUS KARTOF SORT
NUMUNOLORININ AZORBAYCANDA OYRONILMOSI

Acar sozlar: kartof, sort, toxumguluq, introduksiya, Azarbaycan

Mogqalodo Azorbaycana introduksiya olunmus kartof sort niimunslorinin
tadqiqine aid naticalor verilmigdir. Tadgiqat isinin yerina yetirilmasinds asas magsad
Olkomizds kartofculugun inkisaf etdirilmasi, shalinin artan tolobatinin daxili istehsal
hesabina 6donilmosi masololori olmusdur. Respublikamizda yiiksok mohsuldar,
miixtolif vaxtlarda yetison, xastolik vo zararvericiloro davamli kartof sortlarinin
yetigdirlmosi moagsadi ilo sort niimunolori Azarbaycanin 3 bolgasinds: Gadabayin
Slavyanka, Semkirin Muxtariys va Sokinin Kdbar Zoyzid keondlorinds okilmisdir.
Noticodo FAO xotti ilo Azorbaycana Almaniya vo Niderlanddan introduksiya olunmus
19 sort niimunasindan yiiksak mohsuldar va gobolok xastoliklarine qarst davamli sortlar
miioyyanlosdirilmisdir ki, bunlardan da respublikada kartof toxumg¢ulugunun inkisaf
etdirilmasi {igiin istifado etmok t&vsiyo olunur.

A.I'.Dueazoe

NU3YUYEHUE HHTPOAYLIUPOBAHHBIX COPTOB
KAPTO®EJIS B ASEPBAVI)KAHE

Knwouesvie cnosa: xapmogens, copm, cemeHo0800CmME0, UHMPOOYKYUS,
Asepbatioocan

B crathe mnpencTaBieHbI pPE3yNbTaThl H3YUYCHHS HHTPOLYLUPOBAHHBIX B
AzepOaiimkan coptoB kaprodeins. OCHOBHOM ILEIbI0 MCCICAOBAHUS OBUIO pa3BHTHE
KapToQeneBoJCcTBa B Halled CTpaHe, YIOBICTBOPEHHE PACTYLIMX MOTpeOHOCTEH
HaceJieHUus1 3a CcYeT COOCTBEHHOIO NpPOW3BOACTBA. /sl BHIpallMBaHUs B CTpaHe
BBICOKOYPOXKAWHBIX, YCTOMYUBBIX K OONE3HSM M BpEIUTEISIM COPTOB KapTodens
COpPTOBBIE 00pa3ipl ObUTH TMOcaXXeHbl B 3 paifoHax AsepOaiimkana: CrnaBsHka B
I'emabexe, Myxrtapue B lllamkupe u KobGep 3aitsun B lllekn. B pesynbrate uz 19
COPTOB, MHTPOIYITMPOBAHHBEIX B AsepOaiimkan u3 ['epmanmu m HuzgepinanmoB 1o
nuann GAO, ObUTM BBISIBIEHBI BBICOKOYpPOXKalfHBIE M YCTOWYHMBBIE K TPUOHBIM
3a00/I€BaHUSIM  COpPTa, PEKOMEHJOBAHHBIE JJI MCIOJNB30BaHUS B  Pa3BUTUHU
CEMEHOBOJICTBA KapTodes B CTpaHe.
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A.Q.Eyvazov

THE STUDY OF INTRODUCED POTATO VARIETIES
IN AZERBAIJAN

Keywords: potato, variety, seed production, introduction, Azerbaijan

The article presents the results of the study of potato varieties introduced to
Azerbaijan. The main purpose of the research was to develop potato growing in our
country, to meet the growing needs of the population through domestic production. In
order to cultivate high-yielding, disease-resistant and pest-resistant potato varieties in
our country, varietal samples were planted in 3 regions of Azerbaijan: Slavyanka in
Gadabay, Mukhtariye in Shamkir and Kober Zayzid in Sheki. As a result, high-
yielding and resistant to fungal diseases varieties were identified from 19 varieties
introduced to Azerbaijan by Germany and the Netherlands through the FAO line,
which are recommended for use in the development of potato seed production in the
country.

Azorbaycanda kond tosorriifatinin  osas istehsal saholorindon biri do
kartof¢ulugdur.

Kartofun praktiki ohomiyyati ¢ox boyiikdiir: onun yumrularindan gida, yem,
sonayedo iso nisasta vo spirt almaq TUglin istifado olunur. Sortundan vo
becarilmoasindon asili olaraq kartof yumrularinda 16-30% nisasta, 2 %-o dok ziilal,
A, B, By, B¢, C, H, K vitaminlari olur [7].

Qida rasionunun ohomiyyotli paymni toskil edon kartof “ikinci ¢orok”
adlandirtlir [6].

Olkomizdo 2015-ci ildo kartof okini saholorinin hacmi 61000 ha-a yaxin
olmusdur. Qeyd etmok lazimdir ki, asagi mohsuldarliq ohalinin artan tolobatini
daxili istehsal hesabina 6domoya kifayot etmir. Bu ¢atigmazliq ham orzaq, ham do
toxumguluq sahosinds 6ziini gostarir.

Respublikamiza orzaqliq vo toxumluq kartof iran, Tiirkiys, Rusiya, Belarus,
Polsa va s. 6lkalordon har il kiilli miqdarda idxal olunur.

Mbohsuldarligin agag1 olmasia sabab 6lkado yiiksok mohsuldar sortlarin, o
climlodon yerli sortlarin olmamasi, digor torafdon iso yerli sortlarin xostolik vo
zorarvericilora qarst davamsiz olmasidir.

Xostoliklor, zororvericilor vo alaq otlart kartofun mohsuldarliina,
keyfiyyatino vo amtoo dayarina tosir edon asas amillordir [3; 5].

Xaostolik, zorarverici vo alaq otlariin zorarvermo xarakteri vo doracasi okin
zonalarinin  tobii-tosorriifat  xiisusiyyatlorinden,  aqrotexniki  todbirlorin
soviyyasindon, sortun davamliligindan vo s. amillordon asilhidir [1; 2; 4].

Olkomizin torpag-iglim soraitini vo kartofun bioloji xiisusiyyatlorini nozora
alaraq, ohalinin artan tolobatini yerli mohsulla tomin etmok mogsadilo bu qiymatli
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mohsulun dagliq, dagotoyi rayonlarla yanasi, aran rayonlarinda da okin saholorini
geniglondirmok mogsadouygun olardi. Lakin yiiksok mohsuldar, miixtslif vaxtlarda
yetison, xastolik vo zarorvericilora davamli sortlarin olmamasi istonilon mogsado
nail olmaga imkan vermir.

Odur ki, bu sahadas elmi-tadqiqat islorinin aparilmasi ¢ox vacibdir.

“Azorbaycanda xostoliklordon azad kartof toxumgulugunun inkisafi”
layihasinin icrasi ilo olagadar olaraq 2014-cii ilin aprel ayinda FAO-nun togabbiisii
ilo 19 sort kartofun (10 sort Almaniyadan, 9 sort Niderlanddan) toxum materiali
Olkayo gotirilmisdir.

Sort niimunalori Azorbaycanin 3 bolgosinds: Gadaboyin Slavyanka,
Somkirin Muxtariys vo Sokinin K&bar Zoyzid kondlorinds okilmisdir.

2015-ci ildo alinmisg sort niimunslori iso Colilabad rayonunda noazordo
tutulmus metodika ilo 4 tokrarda skilmokla, hor tokrarin arazisi 28 m” olmusdur.

Gadabayin Slavyanka kondi dagliq arazi olub, deniz soviyyesindon 1700 m
hiindiirliikds yerlosir. Kartof okini biitiin yerlords aprel ayinin ortalarinda aparildi.
Slavyanka kondi {iglin bu tarix, aran rayonlart ii¢iin iso 20 fevraldan 15 martadok
optimal tarix hesab olunur. Aran rayonlarinda okinin gecikdirilmasino sobab okin
materilanin 6lkoyo gec gotirilmosi olmusdur.

Gotirilmis sort niimunalarinin niimayisi ti¢iin hor 4 rayonda 2 dofs olmaqgla
seminar toskil edilmisdir.

Birinci seminar 2014-cii ilin 15-20 iyul tarixlorinds toskil olundu.

Homin vaxt kartof bitkisi ¢igokloma fazasinda idi. Biitiin istirak¢ilar gotirilmo
vo yerli sortlarin inkisaf voziyyoti, ¢igoklomo soviyyesi, vaxtindan ovval ¢igok
tokiilmosi, zararverici vo xastoliklorlo yoluxma doaracosi ilo tanis oldular.

1 va 2 ndmrali cadvellards 2014-cii ildo Gadabay rayonunda okilon kartofun
bozi morfoloji xiisusiyyatlori va xastaliklorlo zodolonmasi geyd olunmusdur.

Cadval 1
2014-cii ilda Azarbycana gatirilmis sort niimunalarinin
bazi morfoloji xiisusiyyatlari (Gadabay, Dévlat sort sinaq sahasi)

No | Sortun ad1| Dévlat | 9kin | Kollar: Yarpagin Yarpagin | Loacaklorin
Komis- | sahosi | diiz; uzunlugu: rangi: rongi:
siyasi- (mz) dyilmis | Qisa (9-15sm); | Acig-yasil; | aciq ¢cohrayi;

nin kodu Orta (16-21 sm); | Tiind yasil; | goy ¢cohrayi;
Uzun (22-40 sm) yasil ag
1 2 3 4 5 6 7 8
Almaniya sortlar
1 |Bermina 1450174 28 | ayilmis qisa aciq yasil bondvsayi

2 | Captiva 1450158 28 diiz qisa yasil aciq

bondvsayi

3 |Catania 1450190 28 diiz qisa yasil ag

4 |Concordia | 1450123 28 | ayilmis qisa yasil ag

5 |Elfe 1450131 28 diiz qisa yasil bondvsayi
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1 2 3 4 5 6 7 8
6 |Jelly 1450166 28 diiz qisa aciq yasil ag
7 |Julinka 1450204 | 28 diiz qisa yasil ag
8 |Liliana 1450140 28 dyilmis qisa aciq yasil bondvsayi
9 | Viviana 1450182 | 28 diiz qisa yasil ag
10 | Bellorosa | 1450212 | 28 | oyilmis aciq yasil ag
Niderland sortlar1
1 | Colomba 1450034 28 diiz qisa aciq yasil ag
2 |Fabula 1450042 | 28 | oyilmis qisa aciq yasil ag
3 |Farida 1450050 | 28 diiz qisa yasil ag
4 |iryna 1450069 28 diiz qisa aciq yasil ag
5 |Mozart 1450077 28 dyilmis qisa aciq yasil ag
6 |Panamera | 1450085 28 dyilmis qisa aciq yasil ag
7 |Red 1450093 28 diiz qisa yasil ag
Scarlet
8 |Sifra 1450107 28 | oyilmis qisa yasil ag
9 |Slyvana 1450105 | 28 | oyilmis qisa aciq yasil ag
Cadval 2
Introduksiya olunmus va yerli sortlarn fitoftora ilo
zadalonmasi (Gadabay, balla, 4 tokrarda)
Ne Sortlarin adi Bitkilorin say1 Bal Zdslonmod
adadla 1 2 3 4 %-1d
1 | Colomba 100 4 2 0 0 80
2 | Farida 100 0 0 0 0 0
3 | Fabula 100 0 0 0 0 0
4 | Iryna 100 0 0 0 0 0
5 | Mozart 100 0 0 0 0 0
6 | Panamera 100 0 0 0 0 0
7 | Elfe 100 4 0 0 0 4
8 | Sifra 100 0 0 0 0 0
9 | Red Scarlet 100 4 4 0 0 12
10 | Slavyanka 100 0 0 0 0 0
11 | Catania 100 0 4 20 3 80
12 | Bellorosa 100 4 6 20 0 76
13 | Bernina 100 0 20 20 0 100
14 | Liliana 100 0 3 4 20 98
15 | Jelly 100 0 0 0 0 0
16 | Concordia 100 0 20 10 10 82
17 | Captiva 100 0 20 10 0 70
18 | Julinka 100 10 14 0 0 28
19 | Viviana 100 10 10 4 0 42
20 | Telman,st 100 0 0 0 0 0
21 | ©miri-600, st 100 0 0 0 0
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Fitoftora, fuzarioz va s. xastoliklor kartofu qida kimi yararsiz hala salir [4]
vo eyni zamanda mohsuldarlig1 asagi salir [5]. Bunu nozors alaraq bu bdlgado
kartofun fitoftora torafindon zodslonma doracasi qiymatlondirilmigdir.

Sortlar tizra naticalor belo olmusdur:

Bernina-100%, Hiliana-98%, Concordia-82%;

Bellorosa-76%, Captiva-70% va s. (Codval 2).

Kartofun genis yayilmis xastoliklorindon biri do makrosporiozdur [1]. Cadval
3-do 2014-cii ildo Somkir rayonunun Muxtariys kondindo sort niimunslorinin
makrosporiozla zaodslonmasinin noticolori verilmigdir. Todgiqatlarin naticalori
zadalonmalorin yliksok oldugunu gostarir: Liliana-84%, Catania-78%, Bellorosa-
70%, Bermina-62% va s.

Cadval 3
2014-cii ild> Samkir rayonunun Muxtariya kandinda sort niimunalarinin

makrosporiozila yoluxmast (balla, 4 tokrarda)

Bitkilorin Bal Zadodlonma
Ne | Sortlarmadi | o odedlo [ 1 | 2 | 3 [ 4 %o-lo
Almaniya sortlan
1 Bermina 100 0 10 14 0 62
2 | Captiva 100 4 0 0 0 4
3 Catania 100 0 4 10 10 78
4 Concordia 100 4 4 0 0 12
5 | Elfe 100 0 4 4 0 12
6 | Jelly 100 0 0 0 0 0
7 | Julinka 100 4 0 0 0 4
8 | Liliana 100 0 0 20 6 84
9 | Viviana 100 4 4 4 0 24
10 | Bellorosa 100 4 13 0 10 70
Niderland sortlar1

1 Colomba 100 0 0 0 0 0
2 | Fabula 100 4 3 0 0 10
3 Farida 100 4 1 0 0 6
4 | lIryna 100 0 0 0 0 0
5 | Mozart 100 0 0 0 0 0
6 Panamera 100 0 0 0 0 0
7 Red Scarlet 100 0 0 0 0 0
8 Sifra 100 0 0 0 0 0
9 Slyvana 100 0 0 0 0 0
10 | Omiri-600,st 100 2 4 2 0 10
11 | Telman, st 100 6 3 0 0 12

Soki rayonunun Kobor Zoyzid kondinds sort nlimunslorinin okini
gecikdirildiyi tglin bitkilordo kok yumrularimin omolo golmosi isti aylara
tosadiif etmisdir.
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Homin bolgado kartofun makrosporiozla yoluxma doracasi codval 4-do
verilmigdir. Naticolordon goriiniir ki, xostoliyo qarst hom davamli, hom do

hassas sortlar var.

Bir neco sortda makrosporiozla yoluxma miisahido olunmusdur: Mozart-
36%, Red-Scarlet-20%, Sifra-54%, Bellorosa-40,8%, Captiva-40,8%, Jelly-

10% (Cadval 4).

Cadval 4

2014-cii ilda Saki rayonunun Kébar Zayzid kandinda sortniimunalarinin

makrosporiozila yoluxmast (balla, 4 tokrarda)

Ne Sortlarin Bitkilorin Zoadalonma %-
adi say1, adadlo 1 2 4 Ia
Niderland sortlari
1 Colomba 0 0 0 0 0 0
2 Fabula 50 0 0 0 0 0
3 Farida 50 0 0 0 0 0
4 | lIryna 50 0 0 0 0 0
5 Mozart 50 4 4 2 0 36
6 Panamera 50 0 0 0 0 0
7 Red Scarlet 50 4 3 0 0 20
8 Sifra 50 4 4 5 0 54
9 Slyvana 50 0 0 0 0 0
Imaniya sortlari
1 Bermina 50 0 0 0 0 0
2 Captiva 50 4 4 4 0 40,8
3 Catania 50 0 0 0 0 0
4 Concordia 50 0 0 0 0 0
5 | Elfe 50 0 0 0 0 0
6 | Jelly 50 3 1 0 0 10
7 | Julinka 50 0 0 0 0 0
8 | Liliana 50 0 0 0 0 0
9 Viviana 50 0 0 0 0 0
10 | Bellorosa 50 4 4 3 0 40,8

2014-cii ilin 6-8 noyabr tarixlorindo kegirilon ndvboti seminarda
respublikanin 3 bolgosindo sinagdan kegirilon sortlarin mohsul yigimindan

sonra alinan naticalar miizakira olundu.

Qeyd etmok lazimdir ki, 2014-2015-ci illordo Almaniya vo Niderlanddan
gotirilmig sortlar igorisindo yiliksok mohsuldarliga vo gobolok xostoliklorino

davamli sortlar askar edilmisdir.

Sortlarin mohsuldarliglarina aid naticalor 5-ci codvalds verilmisdir.
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Cadval 5
Niderland va Almaniyadan gatirilmis sort niimunalorinin
mahsuldarligi (2014-2015-ci illar iigiin, orta)
Ne | Sortlarm adi Mbohsuldarhq, sen/ha
Goadabo Samkir Calilabad

2014 | 2015 orta 2014 2015 orta 2015
1 | Telman, st 169 148 158,5 105 312 209 345
2 | Omiri-600. St 112 0 112 119 0 119 0

Almaniya sortlan
3 | Catania 98 141 119,2 287 321 304 327
4 | Bellorosa 110 153 131,7 221 543 382 584
5 | Bernina 76 96,7 86,35 203 354 279 342
6 | Liliana 78 103 90,35 112 463 288 473
7 | Jelly 215 165 190,1 296 447 372 431
8 | Concordia 108 115 111,3 192 584 388 487
9 | Captiva 139 150 144,5 131 313 224 348
11 | Julinka 118 141 129,7 295 592 444 453
12 | Viviana 106 72.9 89,45 153 438 296 453
13 | Elfe 121 118 119,3 311 629 470 720
Niderland sortlar1

1 | Panamera 169 98,2 133,6 372 293 333 300
2 | Colomba 100 93.7 96,85 443 596 520 625
3 | Farida 176 124 149,8 324 563 444 572
4 | Fabula 210 118 163.8 350 585 468 580
5 | Red Scarlet 117 110 113,6 240 468 354 491
6 | Irina 206 0 206 363 0 363 0
7 | Slyvana 117 110 113,6 452 468 460 498
8 | Sifra 149 115 131,8 282 715 499 766
9 | Mozart 155 116 135,6 118 462 290 498

Godoboyin Slavyanka kondindo Niderlanddan gotirilmis sortlarin
mohsuldarligr: Irina 206 s/ha, Fabula-163,8 s/ha, Farida-149,8 s/ha vo s.
olmusdur.

Somkir rayonunda mohsuldarliq Godoboy rayonuna nisboton yliksok
olmusdur:

Almaniya sortlari: Elfe-470, Julinka-444, Cancordia-388, Bellorosa-382
s/ha;

Niderland sortlari: Colomba-520, Sifra-499, Fabula-468, Slyana-460 s/ha.

Calilabad rayonunda Almaniyanin Elfe, Bellorosa, Concordia, Liliana
sortlar, Niderlandin Sifra, Colomba, Fabula vo Farida kimi sortlar1 yiiksok
mohsuldarliq gostormislor.

Beloliklo, FAO xotti ilo Azorbaycana Almaniya vo Niderlanddan
introduksiya olunmus 19 sort niimunesindon yiiksok mohsuldar vo gdbalok
xostoliklorine qarst davamli sortlar miioyyonlogdirilmisdir ki, bunlardan da
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respublikada kartof toxumculugunun inkisaf etdirilmosi iiclin istifado etmok
tovsiyo olunur.
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CBOBOJHO PAIUKAJIBHOE OKHCJIEHUE KAK HEITPEMEHHOE
YCJIOBME KU3HU KJIETOK

Knrouesvie cnosa: [10JI, c60600Hble padukanvl, NpOmMeuH, Mvlulb, MKAHb,
00MeH 6ewecma, noueuHdas MKAHb, CepOeYHAs MKAHb
YCTaHOBJICHO, YTO B TKAHSIX KPBIC PAa3IMYHBIX BO3PACTOB Ha (JOHE MECSIUHOTO
0e3benxoBoro mwmraHus coxepxkanue I[IOJI (I'Il m MJIA) B kpoBH M TOYKax
CYLIECTBEHHO IOBBIIIAETCA Y 3-X M 12- MECSYHBIX >XKHBOTHBIX, & B IICUCHH U B
CEpJICUYHON TKAaHU OCTAETCSA B IMpEIeiax HOPMbI. Y 6-MECAYHBIX KMBOTHBIX YPOBCHb
[TIOJI B kpoBHM U TICUYCHU BBICOKUI, & B TOYKE M B CEPJCYHON TKaHU — B TpeJeiax
HOPMBI. DTH JaHHbBIC CBHJCTEIbCTBYIOT O TOM, YTO AHTHOKHCIHTEIbHAS AKTHBHOCTD
pa3IMYHBIX TKaHEH 3aBHCHT OT BO3PACTa KMBOTHBIX M OT CTEIICHH MPEICTABICHHOCTH
AHTHOKCUIAHTHOM CHUCTEMBI 3alllUTHl JaHHOTO OpraHa.YCTaHOBJICHO, YTO B TKAaHSIX
KPBIC PA3IUYHBIX BO3PACTOB HAa (POHE MECSUYHOTO OENKOBOTO MUTAHUS COACPIKAHHE
ITIOJI cyIiecTBEHHO CHMIKACTCS BO BCEX HCCIICAOBAHHBIX TKaHAX OpPraHu3Ma. JTH
JAaHHBIC  CBUICTCIBCTBYIOT O TOM, UYTO OCJIKOBOC IIUTAHHWE IIOBBIMIACT
AHTHOKCUAHTHYIO CHCTEMY 3alllUThl OPraHu3Ma.

L.V.Qafarova

SORBOST RADIKAL OKSiDLOSMOSi HUCEYROLORIN DAIMI
HOYAT SORTININ OSASI KiMi

Acar sozlor: LPO, azad radicallar, protein, sicovul, toxuma, metabolizm,
boyrak toxumast, iirak toxuma
Miixtslif yagda olan sigovullarin toxumalarinda ayliq ziilalsiz bir pshriz fonunda
3 vo 12 ayhq heyvanlarda qan vo bdyroklordo LPO (HP vo MDA) miqdarinin
ohomiyyatli deracads artdigi halda, qaraciyar va iirak toxumasinda normal hadds galir.
6 ayliq heyvanlarda qanda vo qaraciyords lipid peroksidlogsmo soviyyasi yliksokdir,
boyrak vo iirak toxumasinda ise normal haddadir. Bu malumatlar gostorir ki, miixtalif
toxumalarin antioksidant foaliyyoti heyvanlarin yasindan vo bu orqanin anti-oksidant
miidafis sisteminin tomsil doracasindon asilidir. Bu molumatlar protein qidalanmasinin
badenin anti-oksidant miidafis sistemini artirdigini gostarir.
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LV.Qafarova

FREE-RADICAL OXIDATION AS A NON-VARIABLE CONDITION
OF CELLS LIFE

Keywords: LPO, free-radical, protein, mouse, tissue, metabolism, kidney

tissue, heart tissue

It was found that in the tissues of rats of different ages against the background of
a monthly protein-free diet, the content of LPO (HP and MDA) in the blood and
kidneys increases significantly in 3 and 12-month-old animals, while in the liver and
cardiac tissue it remains within the normal range. In 6-month-old animals, the level of
lipid peroxidation in the blood and liver is high, and in the kidney and cardiac tissue -
within normal limits. These data indicate that the antioxidant activity of various tissues
depends on the age of the animals and on the degree of representation of the
antioxidant defense system of this organ. investigated body tissues. These data indicate
that protein nutrition increases the body's antioxidant defense system.

«CyIIeCTBEHHOM CBSA3bIO KMBOTHOI'O OPraHM3Ma C OKPY>KaroLlIEe cpenoi,
— mucan W.ILIIaBnoB, — sSBIsIETCS CBA3b YepEe3 U3BECTHHIE XUMUYECKHE BEUIECTBA,
KOTOpBIE JOJKHBI MTOCTYNATh B COCTaB JIAaHHOTO OPraHM3Ma, TO €CTh CBS3b 4Yepe3
mury». OfHaKo MUINa MPUHIUIHAIBHO OTIMYAETCS OT BCeX APYrux (hakropoB
BHEIIHEW Cpenbl: B MPOLIECCE IMOIMIOIICHUSI OHAa IPEBPAIAETCsl W3 BHEIIHETrO
(dakTOopa BO BHYTpEHHHI, W OOJIee TOrO, €¢ 3JIEMEHTHl TPAHCHOPMHUPYIOTCS B
SHEPrui0 (PU3HONIOTUUECKUX (YHKIUH U CTPYKTYPHBIE BIIEMEHTHI JKUBOTO Tena.
NMeHHO T0ATOMY BIMSHHE TIHIIHM SIBIISICTCS OIPEACISIONMM B OOCCIICUCHHH
ONTUMAJIBHOTO POCTAa W PA3BUTHUA OpPraHM3Ma, aJanTallid K BO3JEHCTBUIO
pa3IMYHBIX areHTOB BHEIIHEW cpeapl [1].

benkam nprHaANEKAT UCKIIFOUUTENIBHO BaXKHAsl pOJib B IPUPOAE: ¢ HUMHU
CcBsi3aHa 0cobast (hopma IBMXKEHUSI M CYIIIECTBOBAHHUS MaTepUu — KU3Hb. [ 0BOpsi O
Oenkax, KaKk OCHOBE >XM3HH, OJHrenbc nucai: «[loBciomay, e Mbl BcTpedaeM
KHW3Hb, MBI HAXOJIUM, YTO OHA CBf3aHA C KAKUM-IIMOO OCIKOBBIM TEIIOM, W
MOBCIOJTY, TJI€ MBI BCTpe4YaeM KaKkoe-T1100 OelKoBoe Tejla, KOTOPOEe He HaXOAUTCS B
MIPOIIECCE PA3TOKEHUS, MbI 0€3 UCKITIOUEHHSI BCTPEUAEM U SBIICHUE KU3HI» [2].

B TkaHsX yenoBeka M )KMBOTHBIX OEJIKHM Mpeo0aaloT B KOJTUYECTBEHHOM
OTHOIIEHWH W OTIMYAIOTCS UYpe3BbIUAMHBIM MHOTOOOpaszueMm. JKuBOTHas
KJIETOYHAs Macca COACPKUT MpUOIM3UTENbHO 0KoJio 70% Boawr u 15-20% Oenka
(mo Becy). [Ipu 3TOM B IIUTOIUIA3ME TUITUYHOM KMBOTHOW KJIETKHM HACUUTHIBAECTCS
okojio 10 MWwIIMapaoB OETKOBBIX MOJIEKYIN, cocTosmmx mpumepHo u3 10.000
pa3NMYHBIX THUIIOB, OTJENbHbIE TPYNNbl KOTOPHIX HWMEIOT OIpPEaeIIEHHOEe
Mopdoorndeckoe u (yHKIIMOHAIbHOE Ha3HAUYCHHE.

@OYHKIIMOHUPOBAHUE KaK EJIMHOTO LEJIOro TAaKOro BechMa CJIOXKHOTO
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opraHm3Ma  OOECTNEeUMBACTCA  PA3NIMYHBIMHU  HMHTETPAIBHBIMU  CHUCTEMaMU
Ouoperynsiuy, W, TMpPeXAe BCEro, CHUCTEMOW MEXKJIETOYHOW Tmepenadn
WHpOPMAIUH, JCHCTBYIOIICH TOCPEICTBOM TaK HA3bIBAEMBIX HWH(POPMOHOB —
MIPOIYKTOB MeTabomu3Ma KIETKH, BBITOTHSIONIUX POJIb CUTHAJIOB. BOJBIIMHCTBO
W3 HUX TI0 CBOEM XMMHUYECKON Mpupojae (CTPYKType) SBISIOTCS MENTUAAMU, WIN
HU3KOMOJIEKYJISIpHBIMU  mienTuaamMu  Oenkamu. OHM TPUHUMAIOT YYacTHE B
pETyJsIMM BCEX BHIOB OOMEHA BEIIECTB, pocTa W JudepeHIHaii TKaHeH 1
opraHoB, (yHKIMH HeHTpainbHOW HepBHOM cuctemsl (LIHC) u Bbiciel HepBHOI
JESITETLHOCTH, B TOM YHWCJIe OOY4YEHUsI, TTaMSTH, BOCIPUATHUS, IMOIUN U T. 1., a
TaKke MHOTUX (PU3MONOTMYECKUX pEeaKIWid M MPOIECCOB, MPOTEKAIOIIUX B
OpraHu3Me YeioBeKa U )KUBOTHBIX [3; 4].

B mpouecce u3HeAeATENbHOCTH OPraHOB, TKAHEH M KIIETOK OpraHu3ma
MOCTOSTHHO OOpa3yloTCsi PA3IMYHOTO pPOAa IMPOMEKYTOUHBIE U KOHEUHBIC
MIPOIYKTHI, 00JIaJaroNIne MOBPEXKIAIOIINM W TOKCHYecKuM ferictBueM. Cpenu
TOKCHUYECKUX TPOAYKTOB, HAKAIUIMBAIOIIUXCA B KJIETKE IO BIIHMSHUEM
HeOIaronpusaTHEIX (akTopoB mepekucHoe okucienue aunuaoB (I10JI) 3anumaer
omHo w3 Bemyumx Mect [5; 6]. Cnemyer ormerutb, uto IIOJI sBusercs
HOPMAaJIbHBIM MPOLIECCOM MeTa0o0JIM3Ma, KOTOPBIM UTpaeT poiib HEOOXOAMMOTO
3BEHA B JKU3HEACATEIBHOCTH OPraHU3Ma U JISKUT B OCHOBE €r0 aJanTalldOHHBIX
peakiuii. Tak, MepeHoC 3JIEKTPOHOB MHOTHUMH (priaBUHOBBIMH (epMeHTaMu [7],
OKHCITUTENbHOE (OCHOpPUIMPOBAHHE B MHUTOXOHIpUX [8], mepeaada HEpBHOTO
uMITysibca [9], CHHTE3 MPOCTArNIAHIWHOB U JIeWKOTpueHTOB [10] cBsizaHbl ¢
00pa3oBaHUEM U YTHIM3ALUEH aKTHBHBIX KHCIOPOIHBIX COSAMHEHHH.

B Hacrosiiee BpeMsi B OMOJIOTHUECKHX CHCTEMaxX B KaueCTBE OCHOBHBIX
MPEJICTABUTENCH AKTUBHBIX KHCJIOPOAHBIX PaJMKalIOB pPAacCMATPUBAIOT AHUOH-
paaukan kuciopoaa (O;) u ruapokcwibHbIi paaukan (OH), a nHoraa HeKOTOphIS
OpraHnYecKHe NepeKrucHbIe paaukaisl [11].

[IOJI sBngercs OOHMM W3 OCHOBHBIX IPOLIECCOB  TMOBPEKICHUS
OMOJIOTHYECKUX MEMOpaH, MPUBOISIINX KO MHOTMM MATOJIOTHYECKUM TMPOIIECCaM.
ITOJI mpencraBisieTr coOOil Mpollecc, CBS3aHHBIA C AKTHUBAIMEH KHUCIOPOJA.

OCOo0OEHHOCTh 3TOMU AKTHUBALIMU 3aKII0YacTCd B TOM, UYTO MOJICKYJa O;

MIPUCOCAMHSETCS K CBOOOMHOMY paaukary. B pesynbraTe moiydaeTcsi HOBBIMA
paavKana OpraHUYeCKOro COCOUHEHMsI — MEPEKUCHBIM paaukan. B nanbHelem
IIPOUCXOAUT  B3aMMOJEHCTBME OTOrO0  paJuMKaga C HOBOM  MOJIEKYJIOU
OpPraHNYECKOr0 COEOUHEHUS, B PE3YyJIbTaTe 4Yero MPOTEKAeT MPOLECC LEMHOTOo
(TepeKUCHOro0) OKUCIIEHUS BEILIECTB, M B YACTHOCTH,TOJTMHEHACKIILIEHHBIX KUPHBIX
KHCTIOT, BXOmsmx B coctaB ¢ochomunumoB (PJI) ouonornyecknx memMOpaH u
munonpotennos (JII1) maazmel kposu [12].

buonornyeckoe neicTBUe TUMHUIHBIX TIEPEKUCEN HA OCJKUA CBS3aHO C UX
BBICOKOM 3((EKTUBHOCTBIO KaK OKHCIUTENEH, C OJHOM CTOPOHBI, M CO
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CIIOCOOHOCTBIO HEKOTOPBIX TPOJYKTOB MEPEKHCHOTO OKUCIICHUS (aJbIeTHIOB,
KETOHOB) 00pa30BbIBaTh CTAOMIBHBIE KOBAJIEHTHBIE CBS3U C OTACIbHBIMU
(GYHKIIMOHAIBEHBIMH TPYTIIIAMHU — C JIPYTOH.

OxucnutenbHass  aKTUBHOCTh  TMEPEKUCHBIX  MPOAYKTOB  MOXKET
peann30BaThCsl, MPEKIE BCETO, TIPH B3aUMOJIEHCTBHY ¢ CyIbGruapuibHbve (SH)-
rpynnamMu OEJIKOBBIX MOJIEKYJ, XOTS He clienyeT 3a0blBaTh M O CIOCOOHOCTU
JAHHBIX COCAWHEHUH OKUCIATH LUCTEHH, TIYTAaTHOH, JIMIOEBYIO KHCIOTY (TaK
Ha3bIBAEMbIE MAJIbIE «THOJMBD), BATAMHUHBI A, D, Takke HyKIeOTH/IbI.

HenaBHumu mccreoBaHUSAME YCTAHOBIICHA KITFOUEBAs POJIb AKTHBHBIX
(hopM KHCIOpOoIa B IEPEKUCHON aKTUBAIIMH PELIENTOPOB U TaK HA3bIBAEMOM CTOSS-
talk cuTHAJTBHOM ITyTH, TIOCKOJIBKY aKTHBHBIE (DOPMBI KHCIOpOa 00pa3yoTcs pu
AKTHBAIIMK CAMBIX Pa3HBIX PELENTOPOB: TOPMOHAIBHBIX, IMTOKUHOB | T. 1. [ 13].

AHanu3 JMTEpaTypHBIX JAHHBIX O B3aMMOOTHOIICHHH AaKTHUBHBIX (HOpM
KHCIOpoJa ¢ OENKOBOM MOJIEKYJIOW, CBUIECTEIBLCTBYET O BOBJICUCHHUHU OEIKOBOU
MOJIEKYJIBl BO BCE€ CTaJWU KJIETOYHOTO OTBETA, OT HMHAYIMPOBAHHS BIIUSHUS
BHEIIIHMX CUTHAJIOB Ha BHYTPEHHIOIO CHTHAJBHYIO CHUCTEMY JI0 T€HETHYECKOTrO
anmapara KIETOK, U 00 OCYIIECTBICHUU NPUCIIOCOOUTENbHBIX MEXaHU3MOB,
HafpaBlIEHHbIX Ha 3alllUTy KJIETOK OT JEWCTBHS BHEIIHUX M BHYTPEHHUX
noBpexaaonmx (axTopoB. [10CTOSHCTBO MpoTEeKaHUs CBOOOIHO-PaJUKAIIBHBIX
peakuuii B OpraHuM3Me, MX ydyacThe B TIpolecce OOHOBJIECHHUS OEIKOBOTO M
JIMIIUTHOTO COCTaBOB (OKUCIICHHWE OTPAaOOTABIIMX CBOW CPOK JIMITUIOB M OEJIKOB),
oOneryaer nanbpHeIee IeicTBHE (EPMEHTOB, Y4YacTBYIOIIUX B Jerpajialyu
¢dochomunas u 1TpoTeas, CHHTE3 pAJIUYHBIX JIMIHAAHBIX MEIHAaTOpOB C
BKJTFOUEHHEM KHCIIOpOoa (JISHKOTpHEeHbI, TpoMOOKcaHbl, ipocToraananasl (I110).

Takum  oOpa3om,  CBOOOIHO-paJUKaIbHOE  OKUCICHUE SIBISIETCS
HEMPEMEHHBIM ~ YCIIOBHEM JKM3HM KIETKM, a Bech Ha0Op SHIOrEeHHbIX
AQHTHOKCHJIAHTOB TpEJHA3HA4YeH I TMOJIEp)KaHUs TOCTOSHHOTO  yPOBHS
OKHCJICHUS,  MHIyLUHPYEMOrO  aKTUBHBIMM  (OpMaMH  KUCIOpOJa, U
MPENATCTBOBAHMS €T0 NMAaTOJIOTMYECKOMY YBEITMUCHHIO.

Heobxomumo OTMETHTH, 4YTO yBEJIMYEHHE AKTUBHOCTH (EPMEHTOB
aHTHOKCUAaHTHOU 3aumThl (AQO3) Bceraa CBA3aHO C POCTOM KOHIIEHTpPALUU
cyOcTpaToB Ui ATUX (PEPMEHTOB, a UIMEHHO, C MOBBIIIEHHEM YPOBHSI aKTHBHBIX
¢dopm kucnopona. [Tocnennee 0O6CTOATENBCTBO CITY)KUT CUTHAIOM K YBEJTHUYCHHUIO
CHHTE3a HOBBIX MOJICKYJ aHTHOKcHIaHToB. Ho moboe yBenuuenue ypoBas AO3
SBJISIETCS CJICICTBUEM TOBPEXIAIOIIETO JCHCTBUSI aKTHUBHBIX (OPM KHCIOpO.a,
MOCKOJIbKY HMEET 3HauyeHHe, CKopee He aOCONIOTHBIA YpOBEHb AKTUBHOCTU
AQHTHOKCHJIAHTOB, a BHYTPUKJIETOYHOE COOTHOIIGHHE MEXAy Tpo- H
AHTHOKCUJIAHTHBIMA KOMIIOHEHTaMH. BTOpoW BaKHBI acrekT mpoOIeMbl
CBSI3BIBAIOT C COOTHOIICHHEM YpOBHS aKTUBHBIX (opM kuciopoma u AO3,
KOTOPOE MOXKET OBITh CaMbIM pa3HbIM [14]. HeoOxommumo 3a0CTpruTh BHUMAaHNE Ha
TPETbeM acleKTe TMpoOJeMbl — Ha BbIOOpPE aJeKBAaTHBIX IapaMeTPOB,
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XapaKTePH3YIOMIUX ~ CBOOOIHO-PAIUKAIIGHBIC TPOIECChl, B YAaCTHOCTH, Ha
HEOOXOMUMOCTh W3y4YeHHsI UyBCTBUTENBHOCTH TKAaHU K  OKUCIUTEIbHBIM
MpoIeccaM, a He TOJBKO MCXOJAHOTO YPOBHS MPOAYKTOB CBOOOAHO-PAUKAIILHOTO
OKHCIICHUSL.

AHanmM3 JHUTEpaTypHBIX JAHHBIX CBUICTEILCTBYET O TOM, YTO OEIIKOBO-
JIMITUIHOE B3aUMOOTHOIIIEHHUE JISKUT B OCHOBE JKU3HEIESATETHHOCTH BCETO KUBOTO
opranu3Ma. JIUmuapl IeaT B OCHOBE TOKCHUECKUX PAJMKAIIOB TaK, KAK aKTHBHbBIE
(hopMbI KHCIOpOa U CBOOOTHO-pAIMKAIBHBIX MPOIIECCOB JIeKaT B OCHOBE MPO-
OKCHJIAHTHOM, a OENKOBBIE CyOCTpaThl, T. €. PEPMEHTBI, COCTABIISIIOT OCHOBY aHTH-
OKCHJIaHTHOM CHCTEMBI 3allIUThl Opranusma [14; 16].

B nocrienHee BpeMst BHUIMaHHE OMOXMMHUKOB W KITMHHUITUCTOB TIPUBJICYCHO
K TpyIne He HISHTU(UIMPOBAHHBIX TOKCHMYECKUX BEIIECTB OEIKOBOW MPHUPOJIBI
CpelHEel MOJICKYJIIPHOM Macchl, OOBCIMHEHHBIX TIOJ] HA3BAHUEM «CPEIHHE
MOJIEKYJIb» W «MOJIEKYJIbI cpeniHeit Maccbny (MCM). Ota rpymmna 6MoakTUBHBIX
BemectB Maccor 300-700 nmanmbroH. YBenumueHne MCM ObUIO BBISBIEHO MpU
TEpPMHUHAIBHBIX COCTOSIHUSIX, TpaBMax, CETCHce, UIIeMUYeCKOl OOJIe3HU cepia
(UBC), nankpeature [17].

[lo naHHBIM HM3BECTHBIX YUYEHBIX MOKa3aHO, YTO COAEp)KaHHE (paKIuii
CpPEIHHX MOJIEKYJl B CBIBOPOTKE KPOBU KpBIC, MPU IKCHEPUMEHTATHHOM
TOKCUYECKOM TemaTuTe U HOpMalM3allid WX IyjJa TIoClieé  BBEICHUS
AMUHOKHCIIOTHOM CMECH «aJbBE3UH HOBBI», MPAKTUYECKH HOpManuzyetcs [18;
19].

Takum 00pa3om, pe3ynbTaThbl 3TUX HCCICIOBAHUN CBUICTEIHLCTBYIOT O
TOM, 4TO CpeaHe-MoJeKysipHbie ientuasl (CMII) B CHIBOPOTKE KPOBU SIBIISFOTCS
B2)XHBIM OMOXUMHYECKMM TECTOM ISl OICHKUA (PYHKIIMOHAJIHHOTO COCTOSHHS
OopraHM3Ma Npu pa3lIuyHbIX 3a0oneBaHusXx. Kak mokaszarenb, MOXKHO BECTU
OTIPEICNICHHOE CYKICHHE O ()YHKIIMOHAIBLHOM 1EIOCTHOCTH MEMOpaH Pa3InIHbIX
KJIETOK U TKaHEeH MpU KCTPEMAITbHBIX COCTOSTHUSAX OpraHU3Ma.

B nurepatype ectb ompeelieHHbIe CBEACHHS OTHOCUTENILHO JEHCTBUS
pa3NMYHBIX OEJIKOBBIX COEAMHEHHH, KOTOpbIE CHOCOOCTBYIOT MOBBIILICHHIO
AQHTUOKCUJIAHTHOM CHCTEMbI 3alUThl OpraHu3Ma. P yd€HBIX CUMTAIOT, 4YTO
HIeJI0YHbIe OENIKKM KPOBU CIIOCOOCTBYIOT YMEHBIIEHUIO TOKCUYECKUX MTPOITYKTOB B
KpoBH. B yClOBHSIX BBICOTHOM TMIIOKCHU COZIEPKAHUE TMEHOBBIX KOHBIOTAHTOB B
IUla3Me KPOBM M MHKpPOCOMax Ie4eHH Ha (POHEe BBEICHHOW aMHHOKHUCIIOTHI
apruHuHa yMeHblaercst Ha 67-42% [20].

VYCTaHOBIEHO, 4YTO BBICOKOOETKOBBI pAIllMOH B TEUYCHHE 3 HENIelb
MPUBOJUT K TOBBILIECHUIO AaHTUTPUINITUYECKON aKTUBHOCTU CHIBOPOTKHU KPOBU Ha
37%, a cHIDKEHHE CoAep)kaHHs Oellka B palOHE MPHUBOAUT K YMEHBIICHHUIO
AQHTUTPUNTAYCCKOW aKTHBHOCTU. [Ipu 3TOM O€NKH BBHIMOTHSIOT 3alIUTHYIO
¢dbysakmuro. Takum o0pa3om, OEIKOBOE NMUTAHWE Y MOJIOJBIX YKUBOTHBIX HMEET
JIOBOJILHO BBICOKUH YPOBEHBb aHTHPAIUKAILHOTO U AHTHOKCHIAHTHOTO d(deKTa.
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A TakkKe MOXHO OTMETUTh, 4YTO mnepudepudeckue OETKU H3MEHSIOT
CTPYKTYpPY HHTETPATbHBIX OEJIKOB M DJIEKTPOXMMHUYECKHUE CBOMCTBAa OENOK-
JIMIIUTHOTO KoMIuIiekca memoOpaH. [Ipu Harpyske opraHusMa OelkoM arb0yMHHOM
u OemkamMH C MEHbBIIeH MOJICKYJISPHOW MacCOi MPOHMCXOAUT yMEHbIIIECHHE
cogepxkanust [IOJI B moukax 3a cyer BKCKpeuuu OenKoB, 0O0Iagarolx
AQHTHUOKCHUJIAaHTHBIMH CBOMcTBaMu [21].

[To naHHBIM MHOTHX UCCIENOBATENEH YCTAaHOBIIEHO, YTO LIEPYJIOIIa3MUH U
€ro TOBBIIIEHHOE BBEJCHHE B KPOBb MpPU PA3TUYHBIX 3a00JICBAHUSX SBISETCS
MIPUYMHON MOBBIIIEHUS] aHTHOKCHIAHTHOW HAIPaBIEHHOCTH OpraHusma [22].

Takum o00Opa3oMm, aHamM3 O3TUX JUTEPATYPHBIX JAHHBIX [OJBOJUT
OCHOBaHHME JJISl 3aKIIOYEHUs] O TOM, 4YTO OEJIKOBOE IUTAHUE B COCTOSHUU
CHOCOOCTBOBATh TOBBIIICHUIO AHTHOKCUIAHTHOW CHUCTEMBI 3alllUTHI, OCOOEHHO
CBSI3aHHOM C (pepMEHTATHBHOM 3ammuToi opranm3ma. [23; 24]. Uro xacaercs
BIIUSHUS MaJOOETKOBOMINEThI, TaM HAONMIOAAeTCs CHIKEHHE WHTEHCHUBHOCTHU
OOHOBJIIEMOCTH 3IUTEIUOLIUTOB CIM3UCTONM OOOJIOYKM TOHKOTO KHILIEYHHKA Y
MOJIOZIBIX KPBICAT Ha Mano0enKkoBOW nauere. BuUAHBIMM YYEHBIMU BBISBIICHA
BbIBSIBJICHA OINpEJIeNIEHHAasl 3aBUCUMOCTb, & UIMEHHO TO, YTO KPAaTHOCTb MHUTaHUSA
noBbImaeT Ha 20% OeNOKCUHTE3UPYIOUIYIO (PYHKIHIO MEUYEHH U CKEJIETHBIX MBIIIII]
Kkpeic [25]. KopmieHue >KMBOTHBIX MalOOCIKOBOW JHUETON CIOCOOCTBYET
HapYIIEHUIO JIMITUIHOTO OOMEHa, TIOTepe Beca OpPraHOB, MOBBIIIAET aKTUBHOCTH
MIPOTEONUTUIECKUX (DEPMEHTOB BO BHYTPEHHHUX OpPraHaXx .

Ha ¢one mecsunoro 6e30€MKOBOT0 THUTAHWS HAOIIOJACTCS 3aMETHOE
YMEHBIIIEHHE CTPYKTYPHBIX O€IKOB B HEHpOHAX ¥ TJIHAIBHBIX KJIETKaX
CEHCOMOTOPHOM M JTUMOWYECKONW KOPBI TOJIOBHOTO MO3ra KpbIC. YUéHBIC psna
CTpaH OTMEYaloT, YTO TPH MaJOOENKOBOH aueTe MOTPeOHOCTh OpraHu3Ma K
ceuuuyuecKrM OeJKaM B IEPBYIO Ouepeib BOCIIOMHSIETCS 32 CUET pernapaTUBHbBIX
MPOLIECCOB, MPOUCXOAAIIMX B MEUYCHH MEXaHW3MOB MHTEHCHBHOTO OOHOBIICHUS
CTPYKTYPHBIX JIEMEHTOB KJIETOK IeueHH [26].

VYcraHoBieHO, 4TO akTMBHOCTH mpoueccoB IIOJI u cocrosHue Beeit
CUCTEeMBI «Tepokcuaanus JunuaoB — AO3» UMEIT BO3pacTHBIE OCOOCHHOCTH.
[Ipouieccl  cBOOOJHO-PAAMKAIBHOTO  OKUCICHHSI MOTYT JIETKO  CIBHIaTh
¢uznonornyeckoe paBHOBecHE ATOM cucrteMbl. OJHAKO, YCTaHOBIIEHO, YTO Yy
YKUBOTHBIX BCEX BO3PACTHBIX IPYIII KOMIIEHCATOPHOE JIEHCTBUE aHTUOKCUIAHTHOM
CHCTEMBbI TMO3BOJISICT TMOAJCPKUBATh ONTHMAIbHBIA (DU3MOIOrHMYECKU CTaTyc
CUCTEMBI «repokcuaarust aunmuaos — AO3» [27].
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KURUN ASAGI AXININDA MOCRA PROSESLORINO
TOBIi VO ANTROPOGEN TOSIRLOR

Agar sozlar: Kiir cay, macra, su sarfi, meandr, sel, dasqin, gatirmalar

Mogqals, Kiir ¢aymmda mocra proseslorino antropogen tosirlorin fosadlarinin
aragdirilmasina, Kiir ¢aymin diizonlik hissasindo dasqin risklorina morfometrik va
antropogenik faktorlarin tesirinin &yrenilmasine hasr olunmusdur. Caylarin dasqin
axinlarinin  tohliikesiz  Otliriilmasi vo macrada miidafio qurgularnin = diizgiin
secilmasindo ¢ayin macra proseslorinin  aragdirilmast  vo  deformasiyanin
prognozlasdirilmasi talab olunur.

Cayin folakot dasqin axinlarinin yaranmasina sabob olan gursululuq dévriinde
su anbarlarinin agagi byefino buraxilan su sorfi osasl artir. Belo soraitdo uzun miiddot
baximsiz qalmis ¢aym asagi macrasi tolob olunan soviyyads nagletma qabiliyyatindo
olmur vo naticads dasqin axminin tohlitkasiz Otiiriilmasi tomin olunmur, sahilyani
mocra hissolorindo subasmalarin yaranmasi bag verir. Caylarin azsulu vo gursulu
dovrlerindon asili olmayaraq, onlarin macralarinin fasilesiz olaraq tomizlonib
genislondirilmasi va darinlogdirilmasi, sahilqoruyucu bandlarin giiclondirilmasi islarini,
eloco do su anbarlarinin su akkumulyasiya edon hocmlorinin yaz dasqinlarinin
tohliikasiz Gtiiriilmasine hazirlanmasi lazimdir.

3.3.Pamazannvt

ECTECTBEHHOE U AHTPOIIOTEHHOE BO3JIEACTBUIA
HA PYCJIOBBIE ITPOLHECCHI B HU30BbAX KYPbI

Knioueevte cnosa: pexa Kypa, pycno, pacxoo oo, meandp, cein, Ha8oOHeHUe,
HAHOCYL

CraTbs MOCBSIICHA U3YYCHHIO TTOCIEICTBHIA aHTPOIIOIEHHOTO BO3JICHCTBUS Ha
mporecchl  pycna B peke Kypa, u3ydeHHIO BIUSHHS MOPHOMETPHUCCKUX U
AHTPOTIOTCHHBIX (PAKTOPOB HAa PHCKH HABOJHCHUN Ha paBHMHaX peku Kypa.
BeszonacHas mepeiaya pedHbIX MABOAKOB U MPABHIBHBIN BBIOOD 3aIUTHBIX YCTPOHCTB
B pyciie TpeOYIOT H3y4eHHs ITPOIIECCOB PEYHOTO CTOKA U MPOTHO3a JeOpMAaIHH.

Bo BpeMsi pe4yHBIX MOBOJKOB, BBI3BABIIMX KaTacTpo(uueckue HaBOIHCHUS,
moTpeOsieHHe BOABI B HU30BBAX BOJOXPAHMIIHUIN 3HAYMTEIBHO BO3pacraeT. B Takmx
YCIIOBUSIX HU30BbE PEKH, JOJITr0€ BPEeMs, HAXOAMBIIEECS B 3allyCTCHHH, HE CIIOCOOHO
BBIJICP)KUBATh HEOOXOJUMBI ypOBEHb TPAHCIIOPTUPOBKH, M, KaK CICICTBUE, HE
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obOecreunBaeTcsa 0e30MacHbIl CTOK MaBOJKOBBIX BOJA. He3aBHCHMO OT MaJIOBOAHBIX U
MHOTOBOJHBIX TIEPHOJOB PEK, HEOOXOAUMO TIOCTOSHHO OYHIIATh, PACIIUPATH H
YIIyONaTh X MPUTOKH, YKPEIUIATh MPUOPEKHBIE JaMOBI, a TaKKe TOTOBUTH BOJIOEMBI
JUTst 0€30ITacCHOTO TIEPEHOCa BECEHHUX TTaBOIKOB.

Z.Z.Ramazanli

NATURAL AND ANTROPOGEN INFLUENCES TO THE RIVER-BED
PROCESSES IN THE LOW STREAM OF THE KURA

Keywords: Kura River, river-bed, water usage, meandre, flow, flood, bringings

The article is devoted to the study of the consequences of anthropogenic
influences on the channel processes of the Kura River, the study of the impact of
morphometric and anthropogenic factors on flood risks in the plains of the Kura River.
The safe transmission of river floods and the correct selection of protective devices in
the channel require the study of the channel processes of the river and the prediction of
deformation.

During the turbulent period of the river, which caused catastrophic flood
currents of the river, the water consumption in the lower canal pounds of the reservoirs
increases significantly. Under such conditions, the lower channel of the river, which
has been neglected for a long time, is not able to carry the required level of transport,
and as a result, the safe flow of floodwaters is not ensured and floods occur in the
coastal channel parts.Irrespective of the low and turbulent periods of the rivers, it is
necessary to continuously clean and widen and deepen their channels, to strengthen the
coastal barriers, as well as to prepare the water accumulating volumes of reservoirs for
the safe transfer of spring floods.

Kiir ¢ayimin, eloco do asas gollarinin axinlarinin il boyu geyri-barabor
paylanmasin1i noazoro alaraq homin c¢aylarin aximlarmin somorali istifade
olunmasi vo onlarin zorarli dagqinlarinin garsisinin alinmasi moaqsadi ilo ¢oxlu
su anbarlart tikilib, istifadoyo verilmisdir. Qeyd olunan su anbarlarinda ¢ay
axinlarinin ¢oxillik, mévsiimi vo s., nizamlanmas1 yerino yetirilir vo bunun
naticasinda gaylarda bas veron koskin dasqinlarin garsisinin gqismen alinmasina
sorait yaradilir. Buna baxmayaraq son illordo 6lkomizdo daha boyiik fosadlarla
miisayat olunan hidroloji soraitin yaranmasi hallarina da tasadiif olunur.

Miixtolif todqgigatlarin noticolori osasinda aparilmis hesablamalara
osason on boylik caylarda folakot doguran 1% tominathi dasqin axinlarinin
davamiyyot miiddoti 15 giindon artiq olmur. Belo soraitdo yaradilmis su
anbarlarinda sadalanan folakotli dagqmnlarin bir hissesinin akkumulyasiya
olunmas1 miimkiindiir. Eloco do, folakot dasqin axinlar1 ilo normal miibarizonin
aparilmasi vo homin axinlarin tohliikosiz 6tiiriilmasi xiisusi ¢otinlik torotmir. Bu
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vo yaxud digor sobablordon su anbarlarinin yaz dasqinlart dovriins tolob olunan
qaydada hazirlanmamasi, hidroloji molumatlarin ¢ay hdvzesinde qar ortliyl vo
gozlonilon yagintinin, temperatur gostoricilorinin proqnozlarinin  diizgiin
verilmomasindon tosadiif edon folakot noticosindo bas veron dasqin axininin
nizamlanmas1 miimkiin olmur vo homin axinlarin su anbari montoqgosindon
tranzit buraxilmasi macburiyyeti yaranir. Belo sorait 2010-cu ilde Kiir ¢ayinin
asagl axini boyu bas vermigdir vo bunun naticosindo gostorilon sahado suyun
sorfi vo saviyyesi qisa zaman kosiyindo xeyli artmis vo genis saholori su
basmisdir.

Digor torofdon ¢ay axinlarinin su anbarlarinda ¢oxillik nizamlanmasi
prosesindo hidroqovsaqdan asagi byefo buraxilan su sorfi asasli azalir. Uzun
illor boyu davam edon bu proses, ¢ayda azsulu dovrds asag1 axin mocrasi boyu
osaslt sokildo pislasir. Bu su tolobatinin ddonilmasi maqsadi ilo ¢ay axininin
coxillik hissesinin su anbarlarinda akkumulyasiya edilmosi, asagi axin boyu
cayda suyun horokotinin sabitlogmasi, soviyyo rejiminin osashi diismasi, mocra
doyismolorinin intensivlesmosi, yaxud onun dorinlik boyu deformasiyalara
ugramasi, macranin lillonmasi vo axinin lil nagletms gabiliyyastinin azalmasi vo
s. faktorlarla izah olunur.

Bir sira todqiqatcilarin  [2; 4; 7; 8] osorlorindo maocranin
formalagmasinda cayin dasima (nogletmo) qabiliyyoti ilo ¢aya daxil olan
gatirmalarin (lilin) miqdart arasindaki nisbat asas amil kimi gotiiriiliir. Belo ki,
maocrayani hissolords su bitkilorinin bitmasi, sahilyan1 vo mocradaxili lillonmoni
stirotlondirir.  Noticods moacranin  daralmast  vo  onun oyilmalarinin
intensivlosmosi miisahido edilir. Belo soraitin uzun miiddot davam etmosi
naticasindo c¢ay boyu yerloson yasayis montogolorinin, sonaye ohomiyyatli
tikintilorin, eloco do okin saholorinin mocra yatagia dogru iralilomolori, hotta
moveud miihafizo dambalart vo diger qurgularin dagidilmasi hallarma da
tosadiif edilir.

Cayda folakotli dasqin axinlarmmin yaranmasina sobob gursululuq
dovriindo su anbarlarinin asagi byefino buraxilan su sorfinin artmasidir. Belo
soraitdo su anbarmin asag1 byefi tolob olunan soviyyade nogletmo
gabiliyyatindo olmur vo noticodo dasqin axininin tohliikesiz 6tiiriilmasi tomin
olunmur, sahilyan1 macra hissolorinds subasmalarin yaranmasi1 bag verir.
Caylarin azsulu vo gursulu dovrlorindon asili olmayaraq, onlarin mocralarinin
fasilosiz olaraq tomizlonib genislondirilmosi vo dorinlogdirilmasi, sahilgoruyucu
bondlorin giiclondirilmasi islorini, eloco do su anbarlarinin su akkumulyasiya
edon hocmlorinin yaz dasqinlarinin tohliikesiz 6tiirlilmosino hazirlanmasi
lazimdir.

Kiir cayinda gursululug mdvsiimiindo folakotli dasqin axininin
tohliikosiz axidilmasi vo onun zororli tosirinin garsisinin alinmasi iiglin genis
miqyasda sahilqoruyucu, sahilbarkitmo, miihafizo bondlori vo saire qurgulari
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tikilmisdir. Bununla yanasi, caylarda osas miihafizo todbirlorindon biri do,
macralarin  diizlondirilmosi  isloridir. “Azorbaycan Meliorasiya vo Su
Tosorriifat” ASC-nin Elmi Toadqigat Su Problemlori Institutunun uzun miiddot
apardig1 todqiqatlarin naticosindo Kiir ¢caymin koskin meandrlagmis mocrasinin
Poladtugay, Asagt Qaraymanli, Cagirqan, Abdulabad, Mugangoncali,
Qasimboyli, Bulduq, Seydan, Parcaxalag, Salyan vo digor maentogolorindoe
macranin diizlondirilmosing dair tovsiyalor islonib hazirlanmigdir [1, s.38].

Caylarda mocranin tobii diizlondirilmaesi vo yaxud dongslords bir-
birino yaxinlagma amilini Y.D.Ibad-zado mocranin meandrlagmasi amili ilo
ifads edir. Macranin meandrlasma omsal1 bels ifads olunur [5, 5.202]:

L
K ="

" Lm.d
burada, L,, — meandrin uzunlugu, L, — mocra dongolorinin bir-birino on yaxin
masafasidir.

Meandrlagsma amsali K,, > 7 olarsa mocranin tobii diizlondirilmasi bas
verd bilar. K, > 3 olanda iso macranin siini diizlondirilmosi tovsiya olunur. Kiir
cayinin Sabirabad — Haciqabul rayonlar1 orazisindo K, = 10,42 toskil edir vo
buna goéro do, Abdulabad, Talis, Quruzma, Bulduq, Otcilordo c¢ayin
meandrlasan mocrast siini diizlondirilo bilor. Bu sobobdon ¢ayin gostorilon
mantoqasinds macranin siini diizlondirilmasi talob olunur.

Sabirabad-Salyan rayonlarinin Poladtugay, Bosirbayli mantogalorindo
caymn meandrlasan moacrasinin uzunlugu 1625 m olub, onun dongssinin
meandrinin yaxinlagsma mosafasi 740 m vo burada meandrlasma omsal K, =
2,2-dir. Sabirabad-Salyan rayonlarinin diger montogolorindon Cagirqan,
Xankecgon, Qarabagli, Seydan, Congon, Cuxanli vo basqa hissolorindo
meandrlasan macranin uzunluglar1 2750 m-don 6100 m-s kimi doyisir, onlarin
dongoalorindo meandrlarin yaxinlagma mosafasi iso 1000-2750 m civarinda olur
vo meandrlagsma omsal1 2,7-don 4,0-5 kimi doayisir [1, s.40].

Yuxarida gostorildiyi kimi, son illords Kiir ¢cayinda gursululuq axinlari
intensivlogmisdir. Bununla olagodar olaraq, Kiir ¢aymnin asagi axim boyu,
osason do Sabirabad-Neftcala rayonlar1 orazisindo koskin axinlar miisahido
olunur. Kiir caymnda yaranan folakotli dagqin axinlarinin Sabirabad-Neftcala
orazisindoki macrasi boyu yaratdigi subasmalarin garsisinin alinmasi vo homin
axinlarin tohliikesiz Otiirlilmasi liclin diizoldilon mohdudlasdirici vo qoruyucu
bondlorin konstruktiv xiisusiyyastlorinin aragdirilmasi va onlarin parametrlorinin
secilmosi mogsadi ilo yerino yetirilon todqiqatlarin gedisinds ¢ayin su sorfi
rejiminin hidroloji molumatlar1 tohlil olunmusdur. Bu islorin aparilmasinda
osason Kiir caymin Surra, Salyan vo Neftgala montogolorinds su sorflori
rejimlorino baxilmig, onun orta vo maksimum c¢oxillik su sorflori toyin
olunmugdur. Kiir ¢aymnin Surra montsgesindo miisahido olunan 67 illik su
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sorflori tohlil olunmus vo bunlarin noticosinds ¢aym makisimum su sorflorinin
tominat oyrisi tortib olunmusdur [1, s.40].

Ayri-ayn illor iizro ¢ayda yaranan maksimum su sorfinin on asagi
qiymoti 491 m’/san (2001) vo on yuxari giymoti iso 2680-2810 m*/san (1940-
1969) olmusdur.

Su sorfi molumatlarinin analizi asasinda aydimnlasir ki, Kiir ¢ayinin
Surra motoqgoasindo 1969-cu ildo tosadiif olunan dasqin aximi bilavasito homin
ildo Araz ¢ayinda yaranan dasqin axini hesabina formalagmis vo bu dovrde Kiir
cayiin 0z axini iso Mingagevir su anbarinda akkumulyasiya olunmusdur [1,
s.41].

Bununla borabor, hidroloji molumatlarin 1969-cu il miisahidslorindon
Kiir caymin maksimum axinmin Surra montaqesinde alinan qiymatlorinin
uygunsuzlugu 6ziinii gostorir. Molum oldugu kimi, Mingogevir su anbarindan
asag1 Kiir caymnin Girdimangay, GOycay vo basqa qollarindan ona tokiilon
axinlarin nozors alinmasi halinda 1969-cu ildo Surra montaqosindo su sorfi 2680
m’/san-den ¢ox olmamalidir. Ona géro do, Kiir ¢ayimin Surra mentagesindo
1940-c1 ildo miisahids olunan maksimum dasqmn axin1 2810 m’/san diizgiinliiyii
tosdiq olunur [1, s.39].

Surra montogesindo ¢ayin maksimum su aximinin tominat oyrising
(Sokil 1) sason Kiir ¢caymin 1% tominath su sorfi 3130 m3/san—y9 catir. Homin
tominat oyrisindon istifado edorok, Kiir caymin miixtolif tominat faizli su
sorflori, o ciimladon 2% tominatli su sarfi 2920 m3/san, 3% tominath su sorfi
2750 m’/san, 4% tominatl su sorfi 2575 m’/san taskil edir.

3300 | ‘|
3100 T J
;T.’J; \ |
2500 X |

2300 \
2100 X
1900 Ne |
1700
1500
1300
1100
900 _
700 - e

T

o=

o
? @

Sakil 1. Kiir cayinin Surra mantaqasinda maksimal su sarfinin taminat ayrisi [1]

175



Z.Z.Ramazanh

|I|
||!||II

—t+—1+— zg?—___'
— dz\\ il
G'\Q£ o
1004 ‘N,\O

1 510 20 3040 50 60 70 80

Sokil 2. Kiir cayinin Salyan mantaqasinda maksimal su sarfinin taminat ayrisi [1]

Kiir ¢aymin Salyan montoqosindo 50 illik maksimal su sorflorinin
tominat oyrisi tortib olunub, Sokil 2.-do verilmisdir. Burada Kiir ¢ayinin Salyan
montogasinds 1% tominath dagqin axini iiglin 2780 m’/san tapilir. Bu qayda ilo
aymn 2% tominatli su sorfi 2500 m*/san, 3% tominath su sorfi 2300 m’/san vo
4% tominath su sorfi 2180 m*/san toskil edir.

Neftcala  montogosindo  Kiir c¢aymin su  sorfi  Salyan
mantogasindakindon ¢ox az forqlonir. Bu Salyan-Neft¢ala zonas1 boyu Kiir
caymin su sorfinin doyisikliyo ugramamasi ilo izah olunur. Neftcala
montogasindo Kiir ¢aymin tohliikoli dasqin axini 2500 m’/san toskil edir [1,
s.39].

Digor torofdon Xozor donizindo suyun soviyyesinin kegon asrin son
illords intensiv qalxmasi miisahido olunmus vo bu hal Kiir ¢ayinin monsabindo
onun axin saviyyesinin qalxmasina sobob olmusdur. Ona goro, cayin
monsobindo onun axin soviyyasinin azalmasina va lillorin mocrada ¢6kmasino
sorait yaradir. Bunun noticosindo mocra doyismo prosesi koskinlogir, ¢ayin
macrasi lillonir vo onun suburaxma qabiliyysti azalir. 2000-2005-ci illords
aparilan ¢0l miisahidslori noticosinde Kiir ¢ayinin monsob zonasinda Xozor
donizindo suyun soviyyosinin  doyismo  dinamikasinin  xiisusiyyatlori
Oyronilmigdir. Bu molumatlarin tohliline osason Xozor donizindo suyun
soviyyasinin Kiir ¢aymin soviyyosino nisboton 0,4-1,5 m artdigi goriindir.
Gostorilonlor Kiir ¢aymin axini boyu onun monsobinds qalxma ayrisinin
yaranmasina sabab olur vo bu proses axinin aks istigamatinds ¢ay boyu yayilir.

F.B.Bosirovun va A.T.Hacioliyevin “Kiir ¢aymin asagi axini boyu
tohliikoli dasqin axinlarinin tohliikesiz otiirilmosi imkanlarinin arasdirilmast”
adl1 moqalssinda Kiir ¢aymin Surra vo Salyan montogoalorindo maksimal su
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sorfinin tominat oyrisi verilmoklo Xozor donizindo yaranan soviyyo
qalxmalarindan Kiir ¢aymin monsob hissesindo mocra boyu bas veran suyun
soviyyasinin qalxma oyrisinin yayilma uzunlugunun 5,7 km-don 21,4 km-o kimi
doyisdiyi gosterilir. Qalxma oyrisinin axiin aks istigamatinds yayilmasi Kiir
cayinin su sarfindon vo onun saviyys reyimindon asili olur [1, s.42].

Caylarin dasqin axinlarinin tohliikasiz 6tiiriilmasi vo mocrada miidafio
qurgulariin diizgiin secilmasinds ¢ayin macra proseslorinin aragdirilmasi vo
deformasiyanin prognozlagdirilmasi tolob olunur.

Mocra prosesini  xarakterizo edon ¢ay dongosinin siirlismosi vo
yerdoyismasi miiloyyan miiddatdon sonra bas verir. Osas ¢ay dongosinin inkisafi
naticasindo bir-birino yaxin olan o biri dongolorin golocokds birlosmasi bag
verir vo yargan amalo golorok macranin diizlondirilmasi miisahide edilir, kdhna
¢ay mocrasi is9 axmaza gevrilir.

Yuxarida qeyd edilonlorin hamis1 Kiir ¢ayinin macrasina tobii tosirlorlo
bagli idi. Toassif ki, Kiirlin macrasina uzun illor orzinds antropogen tosirlor do
gostorilmisdir ki, onun da fasadlar1 ilden-ilo daha genis viisot alir.

Kiir ¢aymin diizonlik hissasinds dasqin risklorino morfometrik vo
antropogen faktorlarin tosirinin dyronilmosi biitlin Azorbaycan, xiisusilo do
cayin kecdiyi rayonlar {igiin aktualdir. Yalniz son 20 ildo Kiirlin agag1 axininda
4 giicli dasqin olmusdur. Bunlar 1993, 2003, 2006 vo 2010-cu illorin
dasqunlaridir. 2003-cii ildo bas vermis dasqnlar 6lko iqtisadiyyatina onlarla
milyon ABS dollar1 hocminds ziyan vurmusdursa, 2010-cu ilin dasqinlarinda
doyon ziyanin miqyasi yiiz milyon dollarla olmusdur. Kiirds bas veron dasqinlar
miloyyon saboblordon ¢ox qeyri-adi xarakter dasiyir. Birincisi, dasqinlar kifayot
qodor bdyiik zaman fasilalori ilo bas verir. Ikincisi, bu dasqinlar son onilliklorda
Kiirde iimumi su sorfinin azalmasi fonunda bas verir. Uciinciisii iso, dton osrin
80-ci illorindo Kiirdo gursululuq dovriindo maksimal axinlart somoroli idaro
etmok ticlin yaradilmis hidrotexniki bondlor, doryacalar, su anbarlari, deltada
dib dorinlotma islori vo sahil baondlordon ibarat giiclii sistemin olmasina
baxmayaraq, bu dasqinlar yena do bas verir. Tobii olaraq belo bir sual yaranir
ki, hanst soboblordon Kiirlin asagi axininda dasqinlarla bagli voziyyot belo
koskinlosir? Bu soboblorin axtarilmasina vo doqiq tohlillora ehtiyac vardir. Bu
islor dasqinlarin prognozlasdirilmasit vo onlarla miibarizonin effektivliyinin
yliksaldilmosi baximindan yalniz elmi deyil, hom do boyiik praktik ohomiyyat
dastyir. Onu da alave etmok lazimdir ki, son illords istor Azarbaycan, istorse do
rusdilli elmi odobiyyatda Azorbaycan orazisindo bas veron tohliikoli hidroloji
hadisalorin todqiqi, onlarin dyronilmosi metodlart vo naticalori, onlarin aradan
qaldirilmasi todbirlori haqqinda sistemli moqalololora rast golinmir. Biitiin
bunlar bizim todgiqatlarin aktualligini bir daha siibut edir. [17, s.192-195].

Kiir caymin 630 km uzunlugunda olan vo Mingagevir bondinin asagi
byefindon baslayaraq Xozor donizino tokiilonodok olan hissosi Kiiriin asagi
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axar1 adlanir. Kiirlin asag1 axininda macrast hor kilometrds 7 sm enir, yoni
macranin mailliyi 0,07%o toskil edir. Bu o demokdir ki, Kiirlin asag1 axari
diizonlik caylar kateqoriyasina aiddir. Kiirlin asagi axart 6ziiniin uzun illor
orzinds yaratdig1 vo asanligla yuyulan alliivial ¢okiintiilori tizerindon axir [12,
s.27]. Kiiriin asagi axinmin mocrast yiikksok meandrligi ilo forqlonir.
Meandrligin dl¢iisti olaraq meandrliq amsali gotiiriiliir — K — bu ¢ayin verilmis
hissasindo farvater iizro uzunlugun baslangic vo son noqtslorini birlogdiron diiz
xottin uzunluguna olan nisbatidir. K = I/L, burada [ — ¢aym verilmis hissasinda
macrast boyunca uzunlugu; L — mocranin miisyyan hissasinds baglangic vo son
noqtalari birlesdiran diiz xattin uzunlugudur. Caylarin meandrliq omsali adston
1,2-don 2,5 intervalinda doyisir [9, s.43]. Kiirlin asag1 aximinin orta meandrliq
omsali K > 3,4 toskil edir.

Kiir hovzesinin yiiksok dagliq orazisindoki qar Ortliyliniin orimo
miiddotlorindon asili olaraq cayda gursululuq dovrii hévzenin hiindiirlitytinden
asili olaraq, 50 giindon 100 giinadok davam edir. Kiir hovzosinds gar sularinin
tam hocmi gursululuq vaxti aprel-may aylarinda kegir [10].

Kiir ¢ay1 asag1 axininda diizonlik ¢ay1 olsa da, onun qollarinin sutoplayici
sahosi yliksok dagliq orazido yerlosir. Bu zonada sel axinlari yaradan leysan
yagislar iistlinliik toskil edir. Bu regionda sel axinlarinin 6zlinamaxsus xiisusiyyati
budur ki, onda gotirmo maddoslorinin miqgdar1 boytik olur. 1 m3 sel suyunun kiitlo
etibar1 ilo 65-70%-1 gotirmo materiallari, qalan1 ise su olur. Yagislar naticoesindo
bas veron movsiimi dasqin sularinda iso oksina 65-70% su, galani iso gotirmo
materiallar1 olur. R.L.Abbasov vo R.N.Mahmudovun todqiqat1 [16, s.241] ilo
miloyyon olunmusdur ki, son 30 ildo ¢aymn bu hissosindo gotirmolorin miqdari
stabil tendensiya ila 500-don 4000 g/m3-o gadar artmigdir. 1990-2010-cu illords bu
artim daha siirotli olmusdur. Gotirmolorin agir fraksiyalart mocranin dibino
¢Okarak, onun vertikal dinamikasini yaratmigdir.

Kiirin asag1 axminda su ¢ox fazali maye halinda olur. Mocranin
dolanbac xarakteri axina turbulentlik verir. Asilqan halda olan va dasina bilon
gotirmo qrunt materialinin  Olciilori onlar1 aparan turbulent coroyanlarin
oOlgiistindon ¢ox kicikdir. Diskret paylanmis asilgan qrunt hissaciklorini sorti
olaraq suda holl olmus, kosilmoz agir substansiya hesab etmok olar. Belo
coxfazali mayeni elmi-texniki adobiyyatda dispers maye adlandirirlar [3].

Cayda suyun bulanligligi hom aximin hidravlik xarakteristikalarina, hom
dib gatirmalorinin sarfine, hom do macra kasiyinin formasima tesir edir [14, s.85-
90]. Diizonlik cayda mocranin dolanbaclhigi, suyun bulanhighgt vo axmin
turbulentliyi eroziya-akkumulyasiya proseslorinin yiiksok intensivliying, dib
materialimin dagmmasina, habelo axmin dinamikasina sobob olur [11, 13]. Oton
osrin 60-c1 illorino godor gotirmolorin ¢okmosi naticasindo mocranin vertikal
deformasiyasi ildo 6-10 mm togkil etmisdir [6]. Homin illords Kiiriin asagi axininda
orta diametri 0,01-0,05 mm olan gatirmalar biitiin fraksiyalarin 50%-ni toskil edirdi
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[15, s.45]. Son illordo gaym sutoplayici sahasindo insan foaliyyoti noticosindo
mesolorin  intensiv  sokildo  qiurilmasi, antropogen faktor olaraq, qruntun
yuyulmasina vo daha iri fraksiyalarin axin boyunca asagiya dasinmasina
gotirmigdir. Bunun naticasinde 1990-2010-cu illords macranin dibinin sarbost
sothinin orta illik yerdoyigsmosi 30 mm togkil etmigdir. Dibin sorboast sothinin
yerdoyismosi macranin vertikal deformasiyasmna sobob olmusdur. Turbulent
harokot edon dispers maye eroziya-akkumulyasiya proseslorini intensivlogdirmoklo
macranin horizontal deformasiyasina sobob olmusdur.

Asag1 Kiirlin vadisi — intensiv okingilik regionudur. Burada xiisusilo
pambiqgciliq vo iizimgiiliik genis inkisaf etmigdir. Sovet hakimiyyati illorindo
planli tosarriifat¢iliq soraitindo okin saholorini genislondirmok tigiin Kiiriin asagi
axarinda subasar sistematik olaraq sixigdirilmisdir [18, s.124]. Qeyd etdiyimiz
bu antropogen tosirlor ¢ayda dasqinlar riskinin artmasinda neqativ rol oynayair.
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KOND TOSORRUFATI OBYEKTLB.RiNDB.M USCA DOMESTICA
HOSORATLARINA QARSI DEZINSEKSIYA TODBIRLORI

Acar sozlar: zorarvericilor, milcak, insektisidlor, rezistentlik

Adoton tosorriifatlarda hosoratlara garst kimyovi insektisidlorin uzun miiddot
istifadasi, hagoratlarin tabii populyasiyalarinda rezistentliyin yaranmasina sabab olur va
dezinseksiya todbirlorinin = someraliliyini azaldir. Toqdim olunan tadqiqat,
M. domesticanin Xagmaz rayonunda heyvandarliq vo qusguluq tosorriifatlarinda
hogoratlara qarsi hassasliq soviyyasini dyronmok idi. Laboratoriya soraitinds tabii
populyasiyalarin ~ birinci nosil imago M. domestica-ya qarst  deltotrinlor,
neonikotinoidlor, fenilpirazollar, pirollar, avermektinlor qruplarindan olan miiasir
insektisidlorin aktivliyi, dozalanmis kontakt {isulu ilo miioyyon edilmisdir. Probit
analizindon istifado edorok saholordon toplanilmig hogoratlar vo laboratoriyada
hazirlanmig kultura ii¢lin yarim 6ldiirticii dozalar (LD50) hesablanmisdir. Sonra, har bir
hogorata garst miigavimot indeksi, tobii vo laboratoriya populyasiyalar1 ii¢lin LD50
doyorlorinin  nisbati olaraq toyin olunmusdur. Askar edilmisdir ki, saha
populyasiyalarinin hagoratlart miixtolif doracolords sinaqdan kegirilmis insektisidlora
qars1 hossasliq gostorir. ©n yiiksok miiqavimot gostoricisi heyvandarliq sohosindon
toplanilmis milgak populyasiyasinda asetamipridoe qarst geyde alinmigdir. Ektovila
hassas olan milgcok populyasiyasi, miiqavimat gostericisi 1 olan bir qusguluq
tosorriifatinda da askar edilmisdir. Laboratoriya todqiqatlarmin naticolori nozere
alaraq, bu fermada ektovil torkibli preparat istifado edorok M. domestica sleyhino
tosirli dezinseksiya aparilmisdir. Ilkin laboratoriya arasdirmalarina asaslanaraq va tabii
populyasiyalarda milgaklorin insektisidlora qarst hossasligini miioyyon edorak, onlara
diizglin kimyovi maddo secilmosino nail olmugdur. Bu, insektisidlorin todbiqi parazitar
xastaliklori ilo miibarizs nazariyyesini va praktikasini artirmigdir.

M.H.Hacub6oe

MEPbBI JESUHCEKI U ITPOTUB MUSCA DOMESTICA HA OBBEKTAX
CEJIbCKOXO3SIiICTBEHHBIX ®EPMEPCKHUX XO3CTB

Knrwuesvie cnosa: oezuncexyus, myxu, UHCEKMUYUObL, PE3UCHEHMHOCHIb

JliMTenbHOE TpPUMEHEHHE XHMHYCCKUX HWHCEKTHIIMJOB HAa OOBEKTax
(dbepMepcKUX  XO3SAHUCTB  YacTO MPUBOAUT K  CHIDKEHHIO  3(P(OEKTUBHOCTH
JAC3NHCCKIITMOHHBIX MepOHpI/IHTHfl, YTO CBA3aHO C pa3BUTUEM PE3UCTCHTHOCTHU Y
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MIPUPOTHBIX TIOMYJIAIUH HaceKOMBIX. llenb mpencTaBieHHONW pabOTHI COCTOWT B
HCCIICA0BaHNU YPOBHA UYBCTBUTCIbHOCTU HACEKOMBIX K COBPECMCHHBIM MHCCKTUIIUAaM
B JKMBOTHOBOJYECKHX ¥ TTHIEBOTYECKOM XO3AWCTBAX XadMma3CKoro paiioHa. B
71a00PATOPHBIX YCIOBHSX OMPEIENsIN aKTUBHOCTh COBPEMEHHBIX WHCEKTHIIMIOB W3
IPYIIT IENTOTPUHOB, HEOHHKOTHHOMIOB, (PEHUIMTUPA30IIOB, IIUPOJJIOB, AaBEPMEKTHHOB
MIPOTUB UMaro IMepBoro nokojieHuss M. domestica TPUPOJHBIX TOIYJISAIUNA METOIOM
JO3MPOBAHHOTO KOHTAKTHpOBaHMS. Vcronme3yss TPOOWT aHanmmW3, pPaCCUYUTHIBAIU
rosryeTanbabie 70361 (JIJI50) MHCEKTUIIUIOB IS MyX NPHUPOIHBIX TOMYJISAIANA |
YYBCTBHUTENBHON J1abopaTopHON KynbTyphl. Jlanmee onpenensiau mokas3areib
PE3UCTEHTHOCTH K Ka)XIOMY HWHCEKTHIMAY Kak OoTHomleHwe BenuunH ux JIJA50 mms
MIPUPOTHON W JaOOPATOPHOW TOMYJIANMHA. YCTAaHOBJICHO, YTO MYXH IPHUPOTHBIX
HOHy.]'ISIHI/Iﬁ ObIn B pa3H0171 CTCNICHU YYBCTBUTCJIBbHBI K MHNPOTCCTHUPOBAHHBIM
vHCeKTuIMIaM. HauOonbmuii mokaszarenbh PE3UCTCHTHOCTH ObLT 3a()MKCHPOBAaH K
arleTaMUIIPHUy Yy TOMYJANNA MyX W3 XHBOTHOBOJYECKOTO Xo3siicTBa. Tarke Oblna
06Hapy>1<eHa YYBCTBUTCJIbHAA K CKTOBUIY IIOIIYyJAIUA MYX B HNOTHHCBOAYCCKOM
XO3SICTBE C TOKa3aTelleM PE3MCTEHTHOCTH. YUHTHIBAas PE3yJbTaThl Ja00paTOPHBIX
WCCIIEIOBAHNN, B JaHHOM XO3siicTBe OblTa mpoBeneHa d(h(eKTHBHAs IE3UHCEKITHS
npotuB M. domestica ¢ npumenenneM ektovil comepskamero mpemapara. TakThka
TEOpUST M TPaKTUKA OOphObI C Mapa3uTapHBIMH OOJIC3HIMH JC3UHCEKIIMOHHBIX
MEpOIPHUATHH, OCHOBaHHAs Ha MPEIBAPHUTEIBHBIX J1a0OPATOPHBIX HCCIECIOBAHUIX
YYBCTBHTENHHOCTH MYX M TOA00pe XUMHYECKOTO MHCEKTHIIMTHOTO CPEICTBA MPOTHUB
OTIpPENIeNICHHON WX MPHUPOAHON MOIMYJISINH, TO3BOIUT dPPEKTUBHO KOHTPOIUPOBATH
YUCIeHHOCTh Musca domestica Ha 00BbEKTaxX BETCPUHAPHO-CAHUTAPHOIO HA/I30pa.

M.N.Nasibov

PEST CONTROL MEASURES AGAINST MUSCA DOMESTICA
AT THE AGRICULTURES FARM FACILITIES

Keywords: pest control, flies, insecticides, resistance

Prolonged use of chemical insecticides at veterinary and sanitary inspection
facilities often leads to a decrease in the efficiency of disinsection measures, which is
associated with the development of resistance in natural insect populations. The
purpose of the presented work was to study the level of sensitivity of insects to modern
insecticides in livestock and poultry farms of the Khachmaz region. Under laboratory
conditions, the activity of modern insecticides from the deltotrinsd, neonicotinoids,
phenylpyrazols, pyrroles, and avermectins groups against the first generation of adult
M. domestica of natural populations was measured using metered-dose contact. Using
probit analysis, pooled lethal doses (LD50) of insecticides for natural populations of
flies and sensitive laboratory culture were calculated. Next, we determined the
resistance index for each insecticide as the ratio of their LD50 values for the natural
and laboratory population. It has been found that flies of natural populations were
sensitive to tested insecticides to varying degrees. The highest resistance indicator was
recorded for the acetamids of the fly population from the livestock farm. A population
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of flies’ sensitive to ektovil was also found in the poultry farm with resistance index 1.
Given the results of laboratory studies, this farm was effectively disinsected against M.
domestica using ektovil-containing preparation. The tactics of pest control measures,
based on preliminary laboratory studies of the sensitivity of flies and the selection of
chemical insecticidal agents against a specific natural population, will effectively
control the number of Musca domestica on objects of veterinary sanitary inspection.

Giris

Dezinseksiya heyvandarliq vo qusguluq obyektlori do daxil olmagla
miivafiq baytarliq vo sanitar voziyyati tomin etmok iliclin macburi baytarliq
todbirlorindon biridir. SanPiN 3.5.2.3472-17 toloblorino gora, dezinseksiya
todbirlori hoyata kegirilorkon togkilatlar davranis qaydalarina riayot etmoli vo
effektiv olmadig1 toqdirde dezinseksiya prosedurlarini tokrarlamalidir [1].
Tovsiyo olunur ki, miiossisodoki hogoratlara qarsi insektisidlorin rezistentlik
indeksini toyin etmok iiclin laboratoriya todqiqatlart morhoalasi slavo olunmagla
genislondirilsin vo bu tosir mexanizmini kimyovi maddolorlo tosirsiz hala
gotirilsin.

Musca domestica L. milgok sayinin azaldilmasi ti¢lin kimyavi {isulun on
genis yayilmig vo tosirli oldugu molumdur. Ancaq hosoratlara qarst dormanlarin
hoddindon artiq istifadosi ilo bu {iisul ev milgoklorindo miigavimatin stirotli
inkigsafina sobob ola bilor. Kond tosorriifatinda M. domestica-ya qarst
miiqavimotin inkisafi problemi biitiin diinyada aktualdir [2; 3; 4]. Toqdim
olunan isin moaqsadi, Musca domestica-nin Xa¢gmaz rayonundaki heyvandarlq
vo qusculuq tosorriifatlarinda miiasir insektisidloro qarsi hossasliq soviyyasini
Oyronmok idi.

Sakil 1. M. domestica
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Materiallar vo metodlar

Tadqiqatlar Xagmaz rayonunda 2020-21-ci illorde "Alimlor fermerlorin
yaninda" layihasi ii¢lin dovlot tapsirigr ¢orgivasindo aparilmisdir. Heyvandarliq
vo qusculuq tesarriifatlarinda, imago dovriinds olan M. domestica milgoklori
tutuldu, onlardan laboratoriya soraitindo ilk nosil oldo edildi. Taobii
populyasiyalarin milg¢oklorinin piretroidlor, neonikotinoidlor, fenilpirazollar,
pirollar, avermektinlor qruplarindan olan miiasir insektisidloro hossasligi
rezistentlik indeksinin (RI) doyari ilo miioyyen edilmisdir. RI, tobii populyasiya
iiclin insektisidin yar1 6liimciil dozasinin (LD50), M. domestica laboratoriya
kulturas: tictin LD50-yo nisbati olaraq hesablanmisdir. Yarim 6liimciil dozada
insektisid toyin etmok ii¢lin dozalamada kontakt iisulu istifado edilmisdir [5].

Tadqiqat naticalari

Vohsi populyasiyanin  milg¢oklorinin  sinaqdan  kegirilmis  hogorat
dormanlarina miixtalif doracolords hassas olduglart molum olmusdur. Masalon,
heyvandarliq tosorriifatlarinin = birinde  tutulan imago milgoklor iicilin
asetamipridin LD50-si laboratoriya kulturasi ticiin LD50-ni 57 dofa iistolomisdir
ki, bu da homin milgok populyasiyasinda asetamiprido qarsi rezistentliyin
inkisaf etdiyini gostorir. Insektisidlorin galan hissasi {i¢iin forgli bir ddziimliiliik
doracosi miisahido edildi: ivermektino 10 dofs, deltametrinine 2,5 dofa. Ev qusu
milgaklorinin populyasiyasi asetamipride (PR = 5) daha az davamli, ivermektin
vo xlorfenapiro (PR <2) qars1 doziimlii vo ektovilo (PR = 1) hossas idi. M.
domestica-nin bu fermada ernjdbko boyiik hassasligini nozors alaraq, milgoklors
qars1 zararsizlogdirmo ti¢lin yeni preparat istifado etmok tovsiyo olundu. Ektovil
torkibli preparat istifado edildikdon sonra qusgulugdaki milgok saymnin azalmasi
dezinfeksiyanin effektivliyini gostorir.

Yuxarida gostorilon niimunolor gostorir ki, kimyovi insektisidlorin
oldiirticii maddolorlo dezinfeksiya todbirlorinin effektivliyi olmadigi toqdirdo,
tobii populyasiyanin M. domestica-daki miigavimot indeksini toyin etmak ii¢lin
laboratoriya todqiqatlar1 aparmaq lazimdir. Bu ciir todqiqgatlar tibb vo baytarliq
liciin ohoamiyyati olan hagoratlarin tobii populyasiyalarinin  insektisidlore
davamliliginin monitorinqi vo problemi ilo mosgul olan miitoxassislor
torofindon aparila bilor. Bunun {i¢iin, uzun mosafolor sobobiylo hosoratlari
laboratoriyaya tez bir zamanda ¢atdirmaq miimkiin deyilso, hogoratlar1 tutmagi
vo ya substratla birlikdo imaginaldan ovvolki morhalslori segmoyi toklif edirik.
Laboratoriya miitoxassislori, on uygun metoddan (dozalanmis kontakt, topikal
totbigetmo, qidalanma vo s.) istifado edorok milgoklorin tobii populyasiyasi
liclin yar1 Oliimciil dozada insektisid dozalarmi toyin edorok vo oldo edilon
noticolors osason rezistentlik indeksi hesablanacaq. Ri doyarinden asil1 olaraq,
fordi insektisidlorin istifadosine dair tovsiyalor veracokdir.
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Yekun

Heyvandarliq vo qusguluq obyektlorinin M. domestica milgoklorine
qars1 dezinfeksiya edilmosinin agagi somoraliliyinin sobabi, uzun miiddat totbiq
olunan insektisidloro hosorat rezistentliyi ilo olagolondirilir. Milgoklorin
hassasliginin ilkin laboratoriya arasdirmalarina vo tobii populyasiyaya qarsi
kimyovi insektisid maddonin secilmosino osaslanan dezinfeksiya todbirlori
prosedurlari, baytarliq vo sanitariya nozarsti obyektlorindo Musca domestica
sayini tosirli sokildo idars etmaya imkan veracokdir.
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EKOLOJi VOZIYYOTIN MIKOLOJI QiYMOTLONDIRILMOSI
(BAKI SOHORINDO)

Acar sozlor: urbanizasiya, miixtaolif tayinath binalar, mikoloji giymatlondirmo,
mikroskopik gébalaklar, patogen gobaloklar

Elmi maqgalods aparilan ¢oxsayli tadqiqatlar naticasinds siibut olunmusdur ki,
miixtolif toyinatli binalarin daxili mihitindo formalasan mikobiotanin taksonomik
strukturu, onun ayri-ayri niimayandolorinin virulentlik qabiliyyati, eyni zamanda,
regional xarakter dasimisdir. Molumdur ki, hor bir region O6ziinamaxsus relyef va
spesifik iglim xiisusiyyatlori ilo xarakterizo olunmusdur. Bu baximdan urbanizasiya
orazilorinin, o climladon Baki sohorinin ekologiyasinin mikoloji qiymotlondirilmasi
istiqamotindo gohor, gosobo vo kond miqyasinda insa olunmus miixtolif toyinath
binalarin mikobiotasinin Oyronilmasi, apardigimiz todqiqatin osas moqsadini toskil
edilmisdir. Toyinatindan asili olmayaraq miixtalif tip binalarin daxili miihitindo
moskunlagan mikromisetlor, miixtolif mongoli allergiya vo mikoz xastoliklorinin insan
orqanizminds yaranmasinda asas risk faktoru hesab olunmusdur. Qeyd edilonlarin
ohomiyyatine vo insan saglamliginin qorunmasi baximindan ohamiyyst kosmasino
baxmayaraq, indiyo kimi aparilan todqiqatlarda sohor miihitinde goboloklorin ekoloji
xiisusiyyatlorinin - aydinlagdirilmasi, onlarin faaliyyati noticasinds insan saglamliginda
bag veran doyisikliklorin axira kimi aydinlagdilmamasi va s. masololor bu sahada
tadqiqatlarin davam etdirilmosinin hom zaruri, ham ds aktual bir masals olmasini geyd
etmoyo imkan verir ki, bizim do planlasdirdigimiz todqgiqatlar mohz bu geyd edilon
masalalarin aydinlagdirlmasina hasr edilmisdir.

I'.B.banaxanoea

MHUKOJOTHUYECKASA OIEHKA 9KOJOTHYECKOI'O ITIOJIOKEHUSA
PA3JIMYHBIX OKPYKAIOIIUX CPE]l (B BAKY)

Knwouesvie cnoea: ypbanusayus, 30aMus  pasiuyHo20  HASHAYEHUS,
MUKONIO2UYECKAs OYeHKA, MUKPOCKONUYecKue epubbl, namozeHHule 2puobl

MHorouucieHHbIe UCCIEI0OBaHMs, MPOBEICHHBIE B HAYYHON CTaThe, IMOKa3aly,
YTO TAaKCOHOMHYECKas CTPYKTypa MHUKOOHOTHI, (hOpMHUpYIOLIEHcs B 3aKpHITOH cpexne
Pa3IMYHBIX MOCTPOEK, BUPYJIEHTHOCTh €€ OTHENBHBIX MPEACTABUTEIIEH TAaKKEe HOCHUT
pervoHaNbHBIH XapakTep. M3BECTHO, 4YTO KaXIblii PpErHoH OTIMYAETCS CBOUM
penseoM M CrHenUPUUECKMMH KIMMAaTU4eCKUMH ocoOeHHOCTAMHU. C 3TOH TOYKH
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3peHus] OCHOBHOW IIeNbI0 HAIIETO WCCIENOBaHUA OBUIO W3y4YeHHE MHKOOHUOTHI
Pa3IMYHBIX TIOCTPOEK FOPOJCKOTO, MTOCETTKOBOTO U CENbCKOTO YPOBHEH B HANIpPaBIEHUU
MUKOJIOTHYECKOW OIIEHKH JKOJIOTUM TOPOJCKUX TEPPUTOPHiA, B TOM uucie [opoma
baky. MukpoMHIIeTE, OOWTAIONIE B TOMEMICHUSAX pa3HBIX THUIIOB 3JaHUH,
HC3aBUCHMO OT HUX Ha3HA4YCHHA, CUHUTAIOTCA OCHOBHBIM (1)aKTOpOM pUCKa pa3sBUTUA
ayieprTud YW MHKO30B B OpraHm3Me uejoBeka. HecMoTps Ha  BaXXHOCTb
BBIIIICHU3JIOKEHHOTO U Ba)KHOCTH 3alllUTHI 30POBbS YENIOBEKA, MPOBEJCHHBIE IO CHUX
[Op WCCIIENOBAaHUA HE TPOSACHWIH DSKOJOTHYECKHE XapaKTePUCTUKH TpuOOB B
TOPOJCKOM cpene, N3MEHEHHUS B 3/IOPOBbE UEJIOBEKA B PE3yJIbTaTe UX ACSATEIBHOCTH U
T. 1. BaXHO OTMETUTBH, YTO MPOIOIKEHHUE UCCIICIOBAHNIN B 3TON 00JaCTH HEOOXOANMO
¥ CPOYHO, U YTO MCCIEeIOBAH, KOTOPBIE MBI IUTAHUPYEM, HallPaBIIEHBI HA MPOSICHEHNE
ATUX BOIIPOCOB.

G.V.Balakhanova

MICOLOGICAL ASSESSMENT OF THE ECOLOGICAL SITUATION OF
DIFFERENT ENVIRONMENTS (IN BAKU)

Keywords: urbanization, buildings for various purposes, mycological
assessment, microscopic fungi, pathogenic fungi

Numerous studies conducted in the scientific article have shown that the
taxonomic structure of mycobiota formed in the indoor environment of various
buildings, the virulence of its individual representatives, is also regional. It is known
that each region is characterized by its own relief and specific climatic features. From
this point of view, the main purpose of our research was to study the mycobiota of
various buildings built at the urban, settlement and rural levels in the direction of
mycological assessment of the ecology of urban areas, including Baku city.
Micromycetes, which live in the indoor environment of different types of buildings,
regardless of their purpose, are considered to be the main risk factor in the
development of allergies and mycoses in the human body. Despite the importance of
the above and the importance of protection of human health, the research conducted so
far has not clarified the ecological characteristics of fungi in the urban environment,
the changes in human health as a result of their activities, etc. It is important to note
that the continuation of research in this area is both necessary and urgent, and that the
research we are planning is aimed at clarifying these issues.

Giris
Insanlarm  yasadign  ekosistem daxilindo daimi tomasda oldugu
komponentlordon biri do gdboloklordir. Insan organizmino miqrasiya edon
mikroskopik goboloklor, immun sisteminin voziyyatindon asili olaraq, miioyyon
xastoliklor toradirlor. Odur ki, yasadigimiz dovrde ekoloji soraitin  koskin
doyisilmasi ilo olagodar olaraq, miixtolif toyinath binalarda, daha doqiq sohor
miihitindo formalagan mikobiotanin taksonomik strukturunun ve onlarin ekoloji
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xiisusiyytlorinin 6yranilmasi olduqca zaruri bir masaloys ¢evrilmisdir.

Intensiv urbanizasiya ilo olagodar olaraq, miixtolif toyinath binalarda
formalagan mikobiotanin Oyronilmosi son dovrlordo todqiqatgilarin  digqoet
morkozino ¢evrilmigdir. Belo ki, miixtolif toyinath binalarda moskunlasan
mikroskopik gobaloklorin insan sshhatino gostordiyi monfi tosiri, aparilan ¢oxsayll
mikoloji todqiqatlarda 6z tosdiqini tapmusdir. Habelo, miixtolif tip binalarda
moaskunlasan mikokompleksin insan orqanizmins gostordiyi miixtolif patogen
tosirlorlo olagedar olaraq, spesifik gobelok assosiasiyalarinin todqiqi, mithiim
ohomiyyat kasb edorok, problemin no qodar aktual oldugunu siibut edir.

Heterotrof blokun osasini togkil edon canli organizmleri, o ciimlodon
goboloklorin yayilmasi, tizvi maddolorin tobistdo olan miqdarindan bilavasito
asililiq niimayis etdirirlor. Nozoro alinsa ki, antropogen miihit tizvi maddaslorlo
kifayat godor zongindir, onda gobaloklorin qida monbayi kimi belo bir miihitdo
genis miqyasda yayilmasinin osil sababi aydin olar. Qeyd edok ki, insanlarin
yasadig1 vo ya ¢alisdig1 miixtolif toyinatl binalar da iizvi maddolorls kifayat qodor
zongin olan antropogen miihitlordon hesab olunur.

Material vo metodlar

Odobiyyat molumatlarinin analizi zaman1 miixtolif toyinathl binalarda rast
golinan goboaloklorin Azarbaycan tobisti {iglin xas olan mikobiotaya daxil olmasi vo
onlarin eko-bioloji xiisusiyyatlari ilo bagh bazi epizodik informasiyalarin malum
oldugu aydin oldu.

Tadgiqat obyekti olaraq, Baki sohorindo miixtolif yasayis massivlorindo insa
olunan yeni yasayis komplekslori gotiiriilmiisdiir. Aparilan mikoloji analizlor,
coxmartabali binalarin miixtalif otaglarindan hava, toz vo digor agyalar lizorindon
gotiirilon niimunalor asasinda hoyata kegirilmisdir.

Tadqgiqatin gedisinds miivafiq olaraq ham sedimentasiya, hom ds aplikasiya
metodlarindan istifado olunmusdur. Capek vo Capek-Doks qidali miihitlorindo
inokulyasiya olunan kulturalar termostatda 27+2°C temperatur rejimindo
becarilmisdir. Habelo, todqgigatin gedisindo aparilan igsin moagsoadinoe uygun olaraq,
Baki goharinin qeyds alinan bir sira yeni yasayis komplekslorinde maskunlasan
mikobiota cins vo nov torkibino, taksonomik strukturuna, ekolo-trofik slagoalorine
gora todqiq olunmus vo mikobiota daxilindo dominantliq edon mikokompleks
miloyyonlogdirilmisdir. Bununla yanasi, yasayis binalarinda movcud ekoloji
vaziyyat do analiz olunmusdur.

Naticalar vo miizakira
Molumdur ki, mikroskopik gobaloklor miixtolif toyinath binalar insa olunan
orazilordo otraf miihitin daimi komponentlorindon hesab olunur. ©dabiyyat
molumatlar1 gostorir ki, diinya ohalisinin toqriban 10%-1 yasayis binalarinda
moskunlagan mikroskopik gobaloklorin vo onlarin omolo gotirib otraf miihito
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sekresiya etdiklori metabolitlorin tosiri noticosindo yaranan miixtolif mongoali
allergiya xostoliklorindon azab ¢akirlor.

Yasayis binalarmin allergenlorlo yoluxmasi yasayis binalarinin ayri-ayri
otaglarinda moskunlagsan gobalok koloniyalarinin menbayi, bir qayda olaraq,
adoton divarlarda vo otaglarda dosonon xalgalarin altinda inkisaf edirlor. Otaq
bitkilorinin, o ciimlodon otaqda yerlogdirilon miixtolif torkibli substratlarin tizerindo
maskunlagan Penicillium, Aspergillus, Rhizopus, Cladosporium va s. goboalok
cinslorinin niimayandaslori, miixtolif tayinath binalarn ayri-ayri otaqlarinda yaranan
toz kiitlosino asanligla sorbsiya olunur vo hava coroyani vasitosilo binanin diger
otaglarina miqrasiya olunurlar.

Ev goboloklori asason sporlar vo mitseli vasitosilo yayilir. Onlarm inkisafi
liciin az (28-60%) miqdarda riitubat tolob olunur [2, s. 272]. Belslikls, miixtolif
toyinatli obyektlorin, o ciimlodon yasayis binalarinin daxilindo gdbalok
koloniyalarimin (propaqullarinin) omolo golmasi, {imumi sanitar voziyysti son
doraco pislogdirir. Belo ki, yasayis binalarinin, o climlodon ayri-ayr1 otaqlarin
divarlarinin, tavanlarmin, eyni zamanda burada yerlosdirilon miixtolif torkibli
osyalarm sothi tizorino asanligla ¢okon vo orada 16vbor salan mikroskopik
gobaloklor miioyyon adaptasiya miiddotini kec¢dikdon sonra inkigaf etmoyo
baglayirlar.

Goboloklorin yasayis binalarinda yayilmasi vo siiratli inkisafi noaticosindo
insanlar arasinda allergiya, astma, tonafflis orqanlarimin digor miixtolif maongoli
xostoliklori, toksikozlar, miixtolif mongoli mikozlar vo s. miisahido olunur. Patogen
goboloklorin  insanda, kond tosorriifati heyvanlarinda, o ciimlodon vohsi
heyvanlarda - yirticilarda, gomiricilordo, baliglarda, arillarda omolo gotirdiklori
xastaliklora mikozlar deyilir. Mikoztdraden gobaloklarin arasinda bir ¢oxu tobistdo
hom parazit, hom do saprofit morhalolordo mévcud olurlar [ 4, s.16 ].

Hal-hazirda aparilan todqiqatlar, osason yasayis binalarmin goébalok
koloniyalar1 (propaqullari) ilo yoluxmasinin baglica sobablorinin arasdirilmasina
hasr edilmigdir. Bu todqiqatlarda asasen diqqgst, cirklonmonin menbalorinin vo
cirklonmoni stimullasdiran faktorlarin miioyyonlosdirilmosine verilmisdir. Mohz
bundan sonra yasayis binalarinda mikoloji va ekoloji voziyyatin yaxsilagdiriimasi
sahoasindo kompleks todbirlor plan1 hazirlamaq vo hoyata kecirmok gercokloso bilar.

Miixtolif toyinath binalarda formalasan mikobiotanin say dinamikasinin
movstimi xarakter dasidigi, aparilan todqiqgatlarda 6z oksini tapmisdir. Qeyd edok
ki, mikoloji odsbiyyatda osason miixtolif tip binalarin atmosfer havasinda
moskunlagan mikobiotaya aid informasiya daha g¢oxdur. Aparilan todqiqatlar
noticosindo  aydin olmusdur ki, miixtolif toyinath binalarda mikobiotanin
formalagmasi, ilin fosillorindon asilidir. Malum olmusdur ki, mikobiotanin say
dinamikas1 yay foslindo artimla miisahido olundugu halda, qis foslindo bu say
azalma ilo geydo almir. Yeri golmigskon qeyd olunmahdir ki, yaz vo payiz
fosillorindo mikobiota daxilinds hor hansi bir ciddi dinamik doyisiklik bas vermir.
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Gorlindiiyii  kimi, aparilan todgigatlar da siibut edir ki, insanlarin
maskunlagdiglart miihitin daimi sakinlorindon biri do gobaloklordir. Bu baximdan
antropogen biotoplarda miixtolif xastoliklorin 9sas monbayi olan mikromisetlorin
yayillmast qganunauygunluglarinin Syronilmasi oldugca vacib bir masalodir.
Molumdur ki, vaxtinin ¢ox hissasini Ortiilii binalarda keciron insanlar arasinda
mikoz vo mikogen allergiya xastoliklori miisahide olunur. Bu xastoliklor asasen
sohor miihitinds potensial patogenlor torafindon toradilir.

XX asrin 30-cu illorindon baslayaraq, miixtalif toyinatl yasayis obyektlorinin
mikobiotasinin insan saglamligina zoror veron monfi faktor kimi Oyronilmosi
maqsadyonlil xarakter dasiyir. Aparilan silsilo tadqiqatlarla artiq stibut olunmusdur
ki, yasayis binalarinda allergen monbayi kimi gonoalordon sonra ikinci yeri mohz
mikroskopik gobaloklor tutur.

Beloliklo, aparilan mikoloji todgiqatlar noticosinda bu gonaato golmok olar ki,
tadqiq olunan miixtalif toyinatl binalarin bu gobaloklora yoluxmasi, asason yasayis
binalarinin vo otraf miihitin riitubot-temperatur faktorundan, binanin yasi vo
istismar miiddotindon, habelo, binanin insa edildiyi materiallarin ndévii vo
keyfiyyatindon, restavrasiya (barpa-tomir) vo tomir zamani istifado olunan sonaye
momulatlarinin torkibindon, keyfiyyotindon, heg siibhosiz ki, miixtolif toyinath
binalarin istifado olunmasinin soviyyassinden son dorace asilidir. Buna goéro do,
miixtolif toyinatl binalarin mikroskopik gdboaloklora yoluxmasinin garsisini almaq
liglin, yuxarida adlart ¢akilon faktorlarin har birini otrafli olaraq miixtalif toyinath
binalarda miioyyon etmok vo Beynolxalq Sohiyys Toskilatinin miioyyonlosdirdiyi
standartlara uygun soviyyado saxlamaq lazimdir. Bunun ti¢iin ilk névbodo yasayis
binalarina kompleks sokildo texniki baxis kecirmok vo bu islora cavabdeh olan
moahsul soxslorin vazifalorini miioyyonlosdirmak lazimdir. Mohz bundan sonra,
miixtolif toyinath binalarda, yuxarida adlar1 ¢okilon faktorlarin tosirini azaltmaq vo
xastoliya yoluxma menbalorinin sahasini mehdudlagdirmaq olar ki, bu da aslindo
miixtolif toyinath binalarda yasayan vo ya calisan insanlarm hom yasayis soraitinin,
ham is faaliyyetlorinin, ham ds onlarm saglamliqlarmin qorunmasi1 demskdir. Bu
baximindan, respublikamizin paytaxt1 olan Baki kimi bdyiik bir sohords, miixtolif
toyinath yasayis, xostoxana, kitabxana, madaniyyat va s. ictimai-iago binalarinda
mikoloji aspektds, basqa sozlo, gobaloklorin yayilmasi, onlarin ekolo-taksonomik
xiisusiyyatlorinin dyranilmasi hom elmi, ham da praktiki shamiyyat kasb edir.

Natica
Aparilan todqgiqatlar noticosindo siibut olunmusdur ki, miixtolif toyinath
binalarin daxili miihitindo formalasan mikobiotanin taksonomik strukturu, onun
ayri-ayr1 niimayondolorinin virulentlik gabiliyyoti, eyni zamanda, regional
xarakter dasiyir. Malumdur ki, hor bir region 6ziinamoxsus relyef vo spesifik
iglim xiisusiyyatlori ilo xarakterizo olunur. Bu baximdan urbanizasiya
orazilorinin, o climlodon Baki sohorinin  ekologiyasinin  mikoloji
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qiymatlondirilmasi istigamatindo sohor, gosobo vo kond miqyasinda insa
olunmus miixtolif toyinatli binalarin mikobiotasinin dyronilmasi, apardigimiz
todqigatin osas mogsadini togkil etmisdir.

Qeyd edilonlorin  shomiyyatine vo insan saglamliginin qorunmasi
baximindan ohomiyyot kosb etmosino baxmayaraq, indiyo kimi aparilan
todqiqatlarda gohor miihitindo  gdbaloklorin  ekoloji  xlisusiyyatlorinin
aydinlasdilmasi, onlarin faaliyyoti naticosindo insan saglamliginda bas veron
doyisikliklorin axira kimi aydinlagdilmamasi vo s. masalolor bu sahodo
todgigatlarin davam etdirilmosinin hom zoruri, hom do aktual bir maosalo
olmasi1 geyd etmoyo imkan verir ki, bizim do planlagdirdigimiz todqiqatlar
mohz bu geyd edilon masalslorin aydinlasdirlmasina hasr edilibdir.
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UMUMTOHSIL MOKTOBLORINDO HOYAT BILGIiSININ
TODRISINDO AZORBAYCANIN TOBii SORVOTLORININ
OYRODILMOSIi IMKANLARI

Acar sozlor: Hoyat bilgisi, tobii sorvat, resurs, dorslik, standart, faydali
qazinti, istehsal, mazmun xatti

Mogqalade timumtshsil moaktoblorindo todris olunan hoayat bilgisi fonninin
tadrisindo  tobii sorvatlorin  Oyradilmesi imkanlar1 aragdirilir, tohlil edilir va
timumilogdirilir.

Hayat bilgisi fonninin mezmununda tabii sarvatlors dair verilmis materiallar
nozordon kegirilir. Onlarin 6yradilmesinin shomiyyati asaslandirilir. Azarbaycanin tobii
sarvotlorinin fonnin tadrisinds dyrodilmasinin imkanlart timumilssdirilir. Problemin
halline dair miisllimloers metodik tovsiyslar verilir. Gostarilir ki, Azarbaycanin tobii
sorvatlorinin sagirdloro dyrodilmosi imkanlar1 dorslordo nozoro alinmali, sagirdlorin
hamin sahalor {izra pesalars istigamotlonmasina diqqat artirilmalidir.

3.X.Mameoosa

BO3MOXHOCTHU OBYYEHUS TPUPOJHBIM PECYPCAM
A3EPBAMI)KAHA ITPU OBYYEHUH ’)KU3HEHHBIM HABBIKAM
B CPEJHUX IIKOJAX

Knrwouesvie cnosa: 3nanus o dcusnu, npupooHsvie pecypcuvl, pecypc, YYeOHUK,
9MAIOH, NOJIE3HOE UCKONAeMoe, NPOU3B0OCMEB0, IUHUS COOEPHCAHUSA

B cratbe wuccienyroTcs, aHAMM3UPYIOTCS M 0000MIAIOTCS BO3MOXKHOCTH
o0ydeHus: TPUPOJHBIM pecypcaM B OOYYEHWW >KH3HCHHBIM HAaBBIKAM B CPEIHUX
IIKOJIaX.

Martepuansl 1O TPUPOAHBIM pecypcaM paccMaTpHUBAIOTCI B COJEp)KaHUH
mpenMeTa KU3HEHHOTO rmo3HaHus. OO00CHOBaHA BaXXHOCTh MX 00ydeHHs. O00OIICHBI
BO3MOXXHOCTH OOYy4YeHHsS TPUPOAHBIM pecypcaM AsepOaifkaHa B TIperoJaBaHUU
npeaMeTa. YUYUTeNnsM JaHbl METOJMUYECKHEe PEKOMEHJAIMH MO PEIICHHIO MPOOIEeMBI.
OtmeuaeTcs, YTO Ha ypOKax CIEAYyeT YYHUTHIBATb BO3MOXHOCTH O3HAKOMIICHMS
CTYJIEHTOB C TIPUPOJHBIMU pecypcamu AsepOaiijkaHa, a TakKe YJIeNiaTh BHUMaHHUE
OpPUEHTALINHU CTYACHTOB Ha MPO(ECCHH B 3TUX 00IACTAX.
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ZX.Mammadova

OPPORTUNITIES TO TEACH THE NATURAL RESOURCES OF
AZERBAIJAN IN THE TEACHING OF LIFE SKILLS IN SECONDARY
SCHOOLS

Keywords: Life knowledge, natural resources, resource, textbook, standard,
mineral, production, content line

The article examines, analyzes and summarizes the possibilities of teaching
natural resources in the teaching of life skills in secondary schools.
Materials on natural resources are considered in the content of life science. The
importance of teaching them is justified. The possibilities of teaching the natural
resources of Azerbaijan in the teaching of the subject are summarized. Methodical
recommendations are given to teachers to solve the problem. It is noted that the
opportunities to teach students about the natural resources of Azerbaijan should be
taken into account in the lessons, and attention should be paid to the orientation of
students to professions in these areas.

Bu giin Azorbaycan gonclori elo yetigdirilmali, formalagdirilmahidir ki,
onlara elo ixtisaslar {izro tohsil verilmolidir ki, onlar 6z golocoklorini, firovan
hayatlarin1 6lkonin tobii sorvatlorinin istehsali vo ixraci sahalorindo gorsiinlor.
Belo ki, onlara Azorbaycanin tobii ehtiyatlarmin tarixi, mokani, istismari,
ekoloji problemlori imumtohsil moktob fonlorinin todrisindo &yradilmalidir.
Azorbaycanin tobii resurslarinin Oyrodilmesi ilo bagli fimumtohsil moktab
fonlorinin mozmunu arasdirildi. Malum oldu ki, hoyat bilgisi dorsliklorindo
problemin halli imkanlar1 genis olsa da material azliq toskil edir.

Problemin hallina hayat bilgisinin mezmun standartlar1 da genis imkanlar
acir. Onun birinci mazmun xotti “Tobiat vo biz” adlanir. Bu mozmun xattinin
standartlarinin reallagdirilmasinda tobii resurslarin, xiisusilo 6lkomizin zongin
resurslari ilo tanig edilmosi miimkiindiir. Belo ki, ilk ndvbado asagi siniflordo
iqtisadiyyatimizda miihiim yer tutan resurslar: duz, neft, qaz, metallar, mineral
sular, bitki¢ilik, heyvandarliq mohsullarina dair sado anlayislarin verilmosi,
onlarin resurs, xammal, ehtiyatlar kimi dyradilmasi problemin halli imkanlarin
gostarir. Ikinci sinifdo iso onlardan biri vo ya bir necosi haqqinda genis
molumatin verilmasi sagirdlorin homin resursu yaxindan tanimasina, onun
faydasina, miixtolif xiisusiyyotlorino dair konkret biliklor almasina imkan
yaradir [2, 5.26].

Ikinci mozmun xotti “Ford vo comiyyat” kimi miioyon edilmisdir. Bu
mozmun xattindo tobii resurslarin Azarbaycan iqtisadiyyatinda, comiyyatin
maddi rifahinin yaxsilagdirilmasinda ohomiyyatino dair biliklorin verilmasino
genis imkanlar agilir. Hor hansi bir resursun: neft, qaz, metal, qeyri-metal
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faydali qazintilar, mineral sular, tobistin cansiz vo canli komponentlorindon
comiyyatin iqtisadi tolobatlarinin 6donilmosinds roluna dair mévzular verilmosi
miimkiindiir. Tobii resursun insanlarin hoyatinda rolu, ondan istifado qaydalari,
bu sahads bilik va bacariqlarin agilanmasi ¢ox faydalidir (5, s.28).

“Manoviyyat” mozmun xattinin standartlar1 sagirdlorin monovi alominin
zonginlogdirilmosini tolob edir. Manoviyyatin zonginlosdirilmasinde 6lkonin
tobii resurslarinin dyronilmoasi, onlarin zonginliyi ilo foxr etmosino, 6lkosini
daha dorindon tanimasina komok edir. Sagirdlorin homin saholordoki pesolora
maraq gostormasino imkan yaradir.

“Saglamliq  vo  tohliikesizlik” mozmun  xaftinin  standartlarinin
reallagdirilmasina dair movzularda da insan saglamliglarma tosir edon tobii
resurslardan bohs edilmosi imkanlart mévcuddur. Mineral maddoslorin, xiisusilo
sularin, dorman bitkilorinin, heyvan mohsullarinin, neft, qaz, elektrik, Giinog
enerjisi vo  basqalarinin insan saglamligina miisbat tosirino dair mosolalorin
Oyradilmasi, onlardan istifado etdikdo gonastcilliys riayst edilmosi, tohliikolordon
qorunmast kimi bilik va bacariglara yiyslonmosine zomin yaranir [2, s.30].

Hoyat bilgisi darsliklorinin problem baximindan tohlili onu gostordi ki, 1-
ci vo 2-ci siniflori iigiin dorsliklordo Azorbaycanin resurslarina dair heg bir
molumat, material verilmomisdir.

3-cii sinfin dorsliyindo voziyyat bir qodor gonaostboxsdir. Belo ki, tobii
resurslara dair bir ne¢o mdvzuya miiraciot edilmisdir. “Votonimizin tobioti”
movzusunda [2, s.54] Azorbaycan daglari, gol vo ¢aylari, mesolori, bitkilori,
heyvanlar1 haqqinda material verilir. Onlarin qorunmasmin vacibliyi
osaslandirilir. “Xozor” movzusunda [2, s.56] Xozor donizinin tobii sorvotlori
aciqlanir. Danizin canli alominin torkibi, onlarin qorunmasi mosalalorine yer
verilir. Xozordon neftin ¢ixarilmasi barodo mozmun 6z oksini tapir. Lakin neftin
ohamiyyati vo onun istehsal sahalorine toxunulmur.

Darslikdoki “Bol nemotli yurdumuz” mévzusunda [2, s.58] Azorbaycanin
zongin sarvatlori izo ¢ixarilir. Kond tosorriifat1 bitkilori bitkigilik, heyvandarliq
mohsullar1 haqqinda qisaca molumat verilir. Kond tosorriifatinin istehsal
sahalari olan heyvandarliq, qusgulug, ariciliq kimi 6lkenin iqgtisadiyyatinin asas
saholorinin, onlardan alinan mohsullarin ad1 ¢akilir.

“Yeralt1 vo yeriistii sorvotlorimiz” movzusunda [2, s.60] torpaq, faydali vo
dorman bitkilori 6lkonin sofali sular1 haqqinda danisilir, onlar sagirdloro yertstii
sorvotlor kimi tanidilir. Neft asas yeralt1 sorvot kimi qeyd olunur, 6lkenin neft
diyar1 oldugu gostorilir vo eyni zamanda qaz yataqlarina dair qisaca molumat
verilir. Xozor donizinin Abseron sahillorinds neft-qaz yataqlari, palgiq
vulkanlar1 oldugu qgeyd edilir. Respublikamizin yanar faydali qazintilarindan
torfun, dag komiiriin ad1 ¢akilir. Bagsqa faydali qazintilar qizil, mis, aliiminium,
civo, domir, das duz kimi qiymotli sorvotlorin respublikamizda zongin
ehtiyatlariin oldugu barads izahat verilir. Daskoson filiz yatagindan miixtalif
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materiallarin ¢ixarildigi, Naftalan neftinin miialicovi ohomiyysti, Nax¢ivanda
dag duz yataglarimin oldugu gostorilir. Respublikamizin sofali su yataqlar
haqqinda fikir sdylonilir.

3-cli sinfin dersliyinde Azorbaycanin neft vo qaz ehtiyatlar, filiz
yataqglari, mineral sularinin adlar1 ¢okilir, onlarin qorunmasinin zaruriliyi qeyd
edilir. Lakin tobii resurslarimizin emal proseslorino dair materialin verilmosi
nozoro alinmir. Metallar, das duz, neft, qaz, Naftalan nefti, sofali sularin
xammal, dorman kimi ohamiyyatli bir vasitolor olaraq, sagirdlors tanidilmasina
diggat edilmir.

4-cli sinfin Hoyat bilgisi dorsliyindo tobii resurslara dair bir neg¢o
movzular verilmisdir. Onlardan biri “Tobii ehtiyatlar” adlanir [3, 5.76]
Movzunun matninde diinyanin miixtalif 6lkalorinin tobii ehtiyatlari, onlarin
tiikonmosi barado molumat verilir.

Ikinci mdvzu “Tobiot neco doyisir?” adlanir [3, s.78]. Mdvzunun matni
iglimin doyismasindon, tobiot hadisalorindon vulkan, zalzala, torpaq stiriismosi,
sel vo basqalarina hosr olunmusdur. Insanlarin tobiotdon 6z mogsadlori iigiin
neco istifado etmosi izah olunur. Olkoloraras1 iqtisadi, modoni olagolora
toxunulur. Neftlo bagli respublikamizin miixtolif Olkolorlo bagladigi “osrin
miigavilosi”nin adi ¢okilir. Biitlin bunlarin 6lkomizin iqtisadiyyatindaki rolu
aydmlasdirilir. Iqtisadiyyatin inkisafinin tobioti doyisdirdiyi qeyd edilir.

“Tabiotdon istifade” movzusunda [3, s.80] otraf miihitin monimsonilmasi,
miihafizosi vo doyisdirilmasi masalalori diinya dlkolori soviyyosindo izah edilir.
Xammal, emal texnologiyas1 anlayislarina agiqlama verilir. Tabii ehtiyatlardan
somorali istifads vo otraf miihitin miihafizosi probleminin hoallindon danisilir.

“Comiyyat vo bitkilor alomi” mévzusunda [3, s.82] planetin bitkilorindon
sOhbot acilir. Azorbaycanin bitki Ortliyii, onun qorunmasina dair problemlorin
halline toxunulur. Azorbaycanin mesalori vo orada biton nadir agac novloari,
onlarin qorunmasi masalolori izah edilir. Sagirdloro tobiotin, bitkilorin
miihafizosino dair ¢agirislar 6z oksini tapir.

“Comiyyatin inkisafi vo heyvanlar alomi” mdévzusunda [3, s.84] ononoyo
uygun olaraq planetds heyvanlarin qorunmasi problemi qarsiya qoyulur.
Azorbaycanin heyvanlar alomino, onlarin qorunmasina dair problemlor
aciqlanir. Heyvanlarin qorunmasi problemi sagirdlorin diqgotins ¢atdirilir.

“Comiyyat vo elmi-texniki inkisaf” movzusunda [3, s.86] elm vo
texnikanin inkisafinin comiyyoto tasiri mosalslori aydinlagdirilir. Elmi-texniki
inkisafin comiyyat iigiin faydasi izah edilir. Onun monfi noticolori agiglanir. Bu
inkigafin tobioto vurdugu ziyan vo onlarin aradan qaldirilmasi yollari geyd
olunur.

Gorilindiiyti kimi, movzular diinyanin, o climlodon Azorbaycanin tobii
resurslarindan istifadoyo hosr olunmusdur. Onlarda sagirdlorin votonpoarver
soxsiyyot kimi formalagsmasina xidmot edocok elementlor mévcuddur. Lakin
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movzularin porakondo verilmosi, konkret maosololordon daha cox {imumi
problemlori, xiisusilo bir mdovzuda bir ne¢o masalonin verilmosi sagirdlorin
biliyinds konkret olaraq Azorbaycanin tobii resurslarinin Oyronilmosi vo
galacokda hamin sahalords islomaya calb edilmasi masalasi hall olunmur.

Azorbaycanin hor hansi bir tobii ehtiyatindan danisilarkon bir resursun
Olko liclin ohamiyyati, onun gotirdiyi golir, homin sahados isin xiisusiyyatlori,
orada islomok tiglin lazimi bilik vo bacariglarin aydinlasdirilmasina diqqgot
artirllmasi daha gorokli olardi. Belo ki, mosalon, Nax¢ivan das duz modoninds
hanst iglor gedir. Bu faydali qazintinin 6lkenin iqtisadiyyatinda rolu nodon
ibaratdir, golirlori necadir, iscilor orada hansi problemlorlo qarsilasirlar kimi
mosololoro motndo yer verilmosi sagirdlorin digqetinin bu sahays calb
olunmasina komok edor. Sagirdlords tobii resurs haqqinda daha genis biliklora
malik olmaq, homin saholorin inkisafi mosslolorinin hollino qosulmagq, hovasi
yaranmasina zomin yaradar. Biitiin bunlar sagirdlords 6lkenin iqtisadiyyatina
fayda vermok, xosboxtliyini digor Olkolordo deyil, 6z respublikasinin tobii
ehtiyatlariin emal1 vo onun golirlorinde axtarmaq bacarig asilayar.

5-ci sinfin hoyat bilgisi dorsliyindo “Taobiat vo insan” bolmasinin “Varliq
vo hadisolor” todris vahidindo sagirdloro Azorbaycanin tobii resurslarinin
Oyradilmosino genis imkan veron mdvzular salinmisdir. Belo ki, “Cisimlor”
movzusunda [4, s.8] miixtolif cisim vo tobiot hadisolorindon danisilir. Suyun,
domirin qizdirildiqda digoer formaya kecdiyi prosesino diqqget yetirilir. Bork
cisimlorin forma va 6l¢iiloring, barkliyina gora forqli oldugu geyd edilir. Burada
sagirdlorin yas vo bilik saviyyasi nozers alinmadan “Bazi minerallarin barklik
doracosi” cadvali verilir. Sagirdloro mineralin no oldugu aydinlagdirilmadan
grafit, kalsit, apatit, kvars, almaz kimi minerallar haqqinda malumat verilmadon
onlarin borklik doracasi geyd olunur. Adlar1 ¢okilon minerallardan hazirlanan
mohsullarin miisahidosi ilo onlarin moigotdo istifado saholori, barkliyi digor
xassolorinin  dyradilmosi nozoro alinmalidir. Onlarin  Azorbaycanin tobii
resurslari, sorvotlori kimi tanidilmasi, yataqlari, emali, istehsali haqqinda
sagirdlorin yas soviyyosino uygun material verilmosi moslohotdir.

Orada “Maddoslor” moévzusunda [4, s.12] maddslordon gond, das, su, duz,
magqnit, domir, hava vo basqalariin adi1 ¢okilir. Maddolorin bazi xiisusiyyatlori
kimya elmi ilo alagolondirilir. Burada maddalarin tabii resurslarla slagslorinin
verilmasi problemin hollino komok etmis olardi.

“Tobiot hadisolori” movzusunda [4, s.15] tobiotdo bas veran bir sira
hadisolor, cansiz tobiotin canli tobiotlo olagolori, canlilararasi olagoalor, gida
zonciri agiqlanir. Bu mévzuda da neftin, qazin miixtalif minerallarin, faydali
gqazintilarin  omolo golmosini do tobiot hadisolori ilo  olagolondirmok
miimk{indiir.

“Iqtisadi resurslar” mdvzusunda sagirdlora Azorbaycanin tobii resurslari,
o climlodon tobii sorvatlori, faydali qazintilarinin vo onlardan olde edilon
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golirlorin sagirdlors dyradilmosi imkanlar1 ¢ox genisdir. Lakin movzuda daha
cox kond tasarriifat1 saholorinin igtisadi resurslariin istehsalina yer verilir.

“Iqtisadi vasitolor” mdvzusunda [4, s.12] iqtisadi yanacaq, xammal kimi
vasitolorin alinma monbolori, onlarin alds edilmosi, emal edilorok xalqin maddi
tolobatinin 6donilmoasi masalalorine hasr olunmasi imkanlar1 genigdir. Darslikdo
159 9sason alat, masin, yol, rabito, binalar kimi vasitolordon danisilir. Sement-
beton zavodunun sokli verilir, onun haqqinda motndo agiglama yoxdur,
sementin respublikanin tabii resurslarindan biri oldugu, onun necs olds edildiyi,
haralarda istifado olundugu haqda molumat verilmosi imkanlari olmasina
baxmayaraq bu masalalor nozere alinmamigdir.

Tohlildon moalum olur ki, imumtohsil moktob fonlorinin mozmununda,
fonn kurikulumlarinin talsblorinds vatonimizin tabii resurslarinin dyrodilmasing
dair mévzularin, mozmunun islonmosine genis imkanlar yarannugdir. imkanlar
nazars alinaraq sagirdlorin yas vo bilik soviyyasine uygun mdvzularin islonmasi
tolimin keyfiyyotino vo sagirdlorin votonparvor soxsiyyot kimi yetismosino
miisbat tosir gostorar.
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XI SINIFDO KIMYANIN TODRISI ZAMANI
MODELLOSDIRMONIN TOTBIQI

Agar sozlar: kimyanin tadrisi, karbohidrogen, sagird, kompiiter, modellasma,
internet, atom, molekul

XI sinifdo iizvi kimyanin tolimindo “Eksperiment vo modellogdirma”do
maddslorin qurulusunun ve xassolorinin Gdyronilmesindon olde olunan bilik va
bacariglarin eksperiment yolu ilo modellogdirilmosi, kimyovi reaksiyalarin tocriibodo
gostorilmasi, molekullarin, kristal qgoafaslorin {li¢6lglilii modellorinin hazirlanmasi,
sagirdlordo praktiki verdiglerin yaranmasini, nozori molumatlarin praktikada tstbiq
olunmasi bacariqlariin formalagmasi miiasir taloblora cavab verir. XI sinif {izro miiasir
kimya fonn kurrikulumuna uygun olaraq biitiin fosillor iizro modellorin vo
modellosmenin totbiqi miiasir toloblora uygundur. Modellogsdirmodon istifado edsrok
miixtalif dors modellori verilmisdir.

Y.II. Axundova

INPUMEHEHME MOJEJIMPOBAHUA B ITIPOHECCE IIPEIIOJABAHUSA
XUMMHNU B XI KJIACCE

Kntouesvle cnoea: npenooasanue xumuu, yeie6000poo, YUeHuK, KOMHviomep,
MoOdenuposanie, UHMEPHem, amombl, MOJIEKYbl

B nactosimee BpeMsi y4eOHHUK, UCIOJIB3YEMbIH B MpENOAaBaHUM XUMHH B XI
KJIaccax CpedHHX IIKOJI, cCOCTOMT m3 6 paszmenoB m 208 crpanun. Ha oOydenwme
MOCPEJICTBOM JIaHHOTO Y4YeOHHMKa BBINENeHO 2 yaca B Heaenmro. Tak kak, B XI kiacce
MPEICTABICHBl TAKWE TEMbl, KaK HACBHIIICHHBIC W HEHACHILICHHBIC anupaTHYECKHe
YTJIEBOAOPObI, UHUKIMYECKHE YIIeBoAOpoasl. bruto Obl Oonee >QeKkTuBHBIM, ecnu
Obl ObBUIM TpPeNOCTaBIEHBI PA3JIMYHBIE MOJENbHBIE 00paslpl IO TjaBam,
MpeICTAaBICHHBIM B Y4eOHHMKE. YPOK HE BOCIPUHUMAETCS BCEMH YYCHHKAMH
OIMHOKOTO. VIMEHHO NpHMEHEHHEe MoJeliel B mporecce oOyueHHs MO3BOJIET eIle
Jyd4Ille OCBOUTH 3aJaHHYIO0 TEMY, MOTUBUPYET YUYEHUKOB.
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U.Sh.Akhundova

APPLICATION OF MODELING IN THE PROCESS OF TEACHING
CHEMISTRY IN XI GRADE

Keywords: teaching chemistry, hydrocarbons, student, computer, modelling,
internet, atoms, molecules

Currently, the textbook that is used in teaching of chemistry in XI grade of
secondary school consists of 21 chapters and 208 pages. It is given 2 hour per day for
training with the help of this book. There are such topics as carbon subgroup, saturated
and unsaturated hydrocarbons, aromaticsin XI grade.

It would be more effective if different model samples were presendet according to
the chapters of this book. The lesson is not understood by all students equally. It is the
use of models that allows even better to master a given topic and motivates students in
the leaming process.

Biitiin diinyada elm, texnika vo iqtisadiyyatin siirotli inkisafi vo qazanilan
nailiyyatlor tohsil sahasing, xiisuson do orta iimumtohsil moktoblorinin darslikloring
tosir etmokdodir. Son dovrlarden baslayaraq orta iimumtohsil maktablorinds kimya
dorslorino  verilon saatlarin azaldilmasi, kimyadan todris proqramlarinin va
darsliklorin tez-tez dayisdirilmasi, digor fonlarls zaif slageds olmasi vo bunun kimi
sobablor kimyanin todrisinds miioyyon problemlor yaradir. Sagirdlorde kimya
fonnina olan marag artirmaq, onlarin kimyovi proseslori dorindon basa diismalari
ti¢iin fonn miiallimlorinin tizorins boyiik yiik diigiir. Bu sahads kimyanin todrisindo
modellogdirmonin istifadesi bdyiik yardim edo biler. Sagirdlors iizvi kimyanin
todrisi zamani oyaniliyin daha da artirilmasi moagsadilo miixtolif n6v modellogdirmo
novlarindon istifado etmok olar. Miiasir dovriimiizdo modellosdirma timumi elmi
bir metoddur. Modellogdirmo metodunun mabhiyyati idrak obyektinin, orijinalin
xiisusi suratde diizeldilmis modeli asasinda onun xassalorini vo olagalorini barpa
etmokdon ibaratdir. Modellogdirma 6ziiniin miirokkob kompleks xarakterino goro
artiq idrak priyomundan idrak metoduna ke¢mok {izradir. Modellogdirmado
todgigatgin1 maraqglandiran obyekt miinasibotdo oldugu 0Oziinobonzor obyektdo
yerlosdirilir. Burada birinci obyekt orijinal, ikincisi iso model adlandirilir. Modelin
Oyronilmosindon oldo edilon bilik sonradan analogiya vo oxsarliq nozoriyasi
osasinda orijinala kogiirtiliir. ©nonavi todris zamani miiallim miioyyan ¢atinliklorlo
izlogir. Sagirdlorin hamist movzunu eyni soviyyado dork edo bilmir vo bu
baximdan tolim zamanmi modellordon istifado tam olaraq materialin
monimsanilmasinds yerino diigiir. Sagird materialin monimsonilmasi iiciin todris
prosesinin ahong va ritmini 6zii segir.

Hal-hazirda orta moktobdo XI sinifdo kimyanin todrisindo istifado olunan
dorslik 6 bolmodon vo 208 sohifodon ibarstdir. Bu dorsin todrisine hoftods 2 saat
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ayrilmigdir. XI sinifdo iizvi kimyanmin todrisi els I fosildon baglayir. 3 hissadon
ibaratdir. Movzularin todrisinds asagidaki modellorden istifade etmok olar:

e [ hissa. I Bolma. Spirtlor vo Fenollar

Doymus bir atomlu spirtlorin molekullarinin mil kiirocik modeli vo
kiirocik modellori

Doymus ¢ox atomlu spirtlorin molekullarinin mil kiirocik modeli vo
kiirocik modellori

Fenollar. Fenolun alinmasi reaksiyasinin modellosdirilmasi

IT Bolma. Aldehidlor: molekullarinin mil kiirocik modeli vo kiiracik
modellori

IIT B6lmoa.Karbon tursular1 vo onlarin téromalorinin mil kiiracik modeli vo
kiiracik modellori

IV Bolmo. Karbohidratlar: molekullarinin mil kiiracik modeli vo kiiracik
modellari

e I hissa.V Bolmo. Azotlu iizvi birlosmolorin molekullarinin mil

kiirocik modeli vo kiirocik modellori

e III hisso. VI Bolmo. Irimolekullu birlosmolor. Polimerlosmo

reaksiyalarinin modellogmosi

X1 sinif li¢lin dors modeli

Sinif: XI

Movzu: §10 Aldehidlor.

Hor bir mdvzunun todrisinin metodoloji osaslarmi sorh edorkon ilk
novbodo sagirdlorin  “nalori bilmeli”, “nolori bacarmali”ve “neco totbiq
etmolidir” masalalori aydinlagdiriimalidir.

Tadrisi XI sinifdo nozords tutulmus Aldehidlor mévzusu ilizro sagirdlor
bunlar1 bilmali, bacarmali, totbiq etmalidir:

I Madds vo maddi alom xatti iizro

1. Aldehidlarin homoloji sirasini, qurulusunu (hibridlogsmo), izomerliyini,
adlandirilmasini vo fiziki xassalorini sorh edir.

2. Aldehidlori karbohidrogen radikalinin tobistindon asli olaraq
qruplasdira bilir (doymus, doymamus, aromatik).

3. Aldehidlori tarixi (metanal, etanal), somorali (metilsirko aldehidi,
dimetilsirko aldehidi), beynolxalq (2-metilpropanal) adlandirma ilo adlandirir.

4. Aldehidlords izomerlik hadisasini tohlil edir.

5. Aldehidlorin fiziki xassolorini sorh edir. Hololoji sirada aldehidlorin
fiziki xassolorinin yoni aqreqat hali, orimo vo qaynama temperaturunun
doyismasi haqqinda moalumat verir.

II Kimyavi hadisolor mazmun xatti

1. Aldehidlorin alinmasini oks etdiron (birli spirtlorin oksidlogdirilmasi
sonayedo metanin oksidlosdirilmoasi, Kugerov reaksiyasi, aldehidlorin alkenlorin
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ozonolizi ilo alinmasi) reaksiya tonliklorini yazir vo onlarin getma soraitini izah
edir.

2. Aldehidlorin alinmasi tonliklori iizra hesablamalar aparir.

3. Aldehidlorin kimyovi xassalorini oks etdiron reaksiyalar1 yazir vo onlar
iizorindo hesablamalar aparir.

4. Formaldehidin polimerlogmosi reaksiyasinin mexanizmini izah etmali.

5. Aldehidlords glimiis-giizgii reaksiyalarinin mexanizmini izah etmali.

6. Aldehidlorin birlosmo reaksiyalarimin (aldehid+H,O, aldehid+HCN,
aldehid +NHj , aldehid+ NaHSO3) mexanizmini izah etmali.

7. Aldehidlorin 6zlori ilo vo ya digor aldehidlorle sqarsiligh tesiri aldol
reaksiyalar1 hagqinda molumat vermali

IIT Eksperiment vo modellogdirma mozmun xatti iizra

1. Aldehidlorin modellarini hazirlayir, fozada quruluslarini miigayiso edir.

2. Aldehidlorin alinmasi tacriibalorini icra edir, onlar1 slamatlorina gore
sorh edir.

3. Aldehidlorin mis (II) hidroksidlo oksidlogsmosi zamani ¢okiintiiniin
ronginin doyismasi hadisasinin sabobini izah edir.

IV Kimya vo hoyat mozmun xatti izro

Aldehidlarin totbiq sahalori xiisusi olaraq an ¢ox sonayeds fenoplastlari
almaq TUgiin istifado olunan fenolformaldehid, dorman maddosi kimi istifado
olunan ammonyakin formaldehidls reaksiyasi naticosinde alinan tibbde dorman
maddosi kimi istifado olunan ulotropin (heksametilentetraamin) haqqinda
molumat vermok lazimdir.

Sagirdlordo diisiinco, axtarmaq qabiliystini inkisaf etdirmok iigiin
problemli suallar vers bilorik.

Problem 1: Niys aldehid molekulunun qaynama temperaturu molekulunda
eyni sayda karbon atomu olan spirtlorin qaynama temperaturundan asagidir?
Cavabi onlarin torkibindoki OH v aldehid qrupunun olmasiindan irali golir.

Problem 2: Niyo etileno su birlogdirdikdo spirt alinir, asetilena su
birlogdirdikds iso spirt yox, aldehid alinir? Cavabi onlarin torkibindohi ikiqat vo
licqat rabitonin olmasidir

Problem 3: Aldehidlorin Mis (II) hidroksidlo reaksiyalari zamani niyo
ovvalca sart ¢okiintii alinir sonra temperature artirdigda maddenin rongi qizarir.
Bu reaksiya oksidlosmo reduksiya reaksiyasidirmi? Sonra yeni dors
yekunlagdirilir. Suallarin cavablari miisllimle birlikde miizakirs olunur. Sonda
gqiymotlondirmo aparilir vo ev tapsirigr verilir. Onuncu sinifdo kimya kursu
karbohidratlar movzusunun todrisi ilo tamamlanir. On birinci sinfin kimya
kursu iso iizvi kimyanin bazi masalolorinin tokrari ilo baglanir. 2 saat hocmindo
(2 dors) nozordo tutulan tokrar zamani Oyronilmis iizvi maddo siniflorino aid
olan birlogsmalorin qurulusu vo xassolorino daha ¢ox diqqget yetirilir. Sonra 14
saat hocmindo {izvi kimya ilo olagadar ii¢c mdvzu kecilir. Uzvi kimya kursu
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tamamlandiqdan sonra on vo onbirinci siniflordo kegilon va iizvi kimya ilo
olagodar olan biliklor tokrar edilorok Umumilosdirilir. Program iizro kimya
kursuna aid biliklorin imumilosdirilmosilo 2 saat ayrilir. Biz bunu qotiyyan
diizgiin hesab etmirik vo kursun todrisi {i¢lin nazordo tutulan 14 saat ehtiyat
vaxtindan on azi 3 saatin1 onbirinci sinfo kegirib tokrara hosr etmoyi vacib
bilirik. Bu halda iizvi kimya iizrs biliklorin tokrari vo timumilosdirilmasi {igiin 5
saat nozordo tutulur ki, bu da qarsiya qoyulmus mogsodin real hoyata
ke¢irilmasi ti¢iin kifayot edor. Bundan sonra 50 saat hocmindo timumi kimyanin
osaslar1  bolmosi todris olunur. Bundan baslica moqsad biliklorin
{imumilosdirilmosi vo darinlosmosindon ibaratdir. Indi do onbirinci sinifds {izvi
kimya vo imumi kimyanin osaslarinin todrisi ilo olagedar on ¢ox digqgot
verilmasi lazim golon, masalalor lizorinde dayanaq. Yiiksok malekullu sintetik
maddalor mdvzuzunu kegonds iizorinds on ¢ox dayanilmasi lazim golon
mosalalar sirasinda tobii vo sintetik kaugukun istehsali, Lebedev vo Farovskinin
hoyat1 vo foaliyyoti, Azorbaycanda sintetik kaugukun alinmasini vo sairo
gostormok olar. Kaugukun sintezi problemi vo onun 6lkomizdo hoall edilmosi
mdvzusu politexnik tolimin hoyata kegirilmasi baximindan bdyiik shamiyyati
oldugu {i¢iin onun todrisino xiisusi diqqgot verilmolidir. Qabaqgcil kimya
miiollimlori heg¢ do programda nazords tutulan moalumati sagirdlora dyrotmoklo
kifayotlonmirlor. Onlar kimyadan dorsdonxaric mosgololordo, xiisuson kimya
dornoklorindo kaucukun sintezino, bu sintezi kosf etmis gorkomli alimlorin:
A.Y .Favoriski vo S.V.Lebedev vo basqalarimin hoyat foaliyyotlorino dair
sagirdlorin genis moruzo vo tocriibolorini togkil edirlor. Sintetik kaucukla
olagodar sagirdlori ¢atdirilacaq molumat sirasinda asagidaki mosalolorin
isiglandirilmasi tolob olunur. ©Ovvales tabii kauguk vo onun elastikliyinin sobabi
iizorindo dayanilir. Bu mogsadlo sinif qarsisinda belo bir sual qoyulur. Tobii
kauguk nadir vo onun elastiklik xassasi nadon asilidir? Miisllim bilmalidir ki,
tobii kaucuk iizvi birlogsmalorin karbohidrogenlor sinfino aiddir vo molekul
kiitlosi ¢ox bdyiikdiir (toxminon 170000-0 borabordir). Onu havasiz miihitdo
qizdirdigda  parcalanaraq iki  ikiqat rabitosi olan izopreno (dien
karbohidrogenina) ¢evrilir. Odur ki, tobii kaucuk izoprenin (CsHg)
polimerlogmo mohsulu (CsHg)hesab edilo bilor. Tobii kaugukun molekul kiitlosi
170000 gobul edildikdo onun malekulunu (CsHg),s00 formulu ilo ifado etmok
olar. Belo uzun zoncirdon ibarat olan malekullar qivrilaraq bir-birino dolagmis
ip kimi vaziyyat ala bilor. Homin ipi ¢okib uzadanda diizalir,buraxdiqda iso
yenidon ovvalki voziyyoto (qivrilmis hala) qayidir. Kaugukun elastiklik xasosi
qismon bununla izah olunur.

Tobii kaucuk Orta Asiyada biton tau-saqqiz vo Krimda becorilon kok
saqqiz adlanan bitkilorden alinir. Dogrudur, har iki bitkinin plantasiyalar1 ¢ox
boyiik sahoni ohato edir. Lakin buna baxmayaraq tobii kaucuk miiasir
texnikanin tolobini 6doya bilmir. Buna goérs da hals asrimizin iyirminci illerinde
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sintetik kauguk istehsali {iciin miisabiqo elan edilmis vo miisabigads rus alimi
S.V.Lebedev qalib ¢ixmigsdir. Ondan sonra A.Y.Favoriski sintetik kaucuk
almaga nail olmusdur. Belolikls, 6lkomizdo (kegmis SSRi-do) moashur kimyag1
alimlor hesab olunan Lebedev va Favoriski torafindon kauguk sintezi problemi
miivoffoqiyyotlo holl edilmigdir. Onlarin  kosflorinin  istehsalata totbiqi
naticasinda xalq tosoriiffatinin tolabatini tomin edo bilocok miqdarda sintetik
kauguk istehsal olunmaga baglanmigdir.

Orta moktobin kimya kursunda yalmz Lebedev iisulu ilo sintetik
kaugukun istehsali kecildiyi ii¢lin, sagirdlori Favoriski iisulunun mahiyyati ilo
dornok mosgololorinds tanis etmok olar. Kauguk istehsalinin Lebedev tisulunun
mahiyyotini belo bir ardicilliq ilo izah etmoyi moslohot goriirik. Kimya
tarixindon molumdur ki, holo bdyiikk rus alimi A.M.Butlerov metilenyodidi
CH,J, (buna basga adla diyodod metan da demok olar) su istiraki ilo
qizdirmagqla etilen almigdir. Sonralar neftin krekingi prosesindo ayrilan
qazlardan etilenin alinmasi tisulu islonib hazirlanmisdir ki,bu da etilendon
istifado olunmasi imkanlarim1 xeyli genislondirmisdir. Malum oldugu kimi,
etilenin su ilo hidratasiyasi reaksiyasi noaticosindo etil spirti istehsal olunur. Etil
spirtinin  buxarlarim1  qizdirilmig  katalizator iizorindon keg¢irmoklo dien
karbohidrogenlorinin birinci niimayandssi olan divinil C4He, su vo hidrogen
almir. Izopren karbohidrogeni kimi,divinilin do iki ikiqat rabitosi vardir.
Divinio asanliqla mayeys cevrilmak xassosino malik olan qazdir. O, natrium
metali katalizatorunun istiraki ilo asanligla polimerlosib kauguka oxsar kiitlo
omoala gotirir. Professor Sergey Vasilyevi¢ Lebedevin tarixi kogfinin mahiyyati
bundan ibarotdir. Lebedev {isulu ilo isloyon ilk sintetik kauguk zavodu
Olkomizdo 1932-ci ildo iso salinmigdir. Bu prosesde sagirdlorin diqqsti
Sumgayitda sintetik kaugukun istehsalina colb edilmolidir. Gostorilmolidir
ki,hazirda zavodda sintetik kauguk almagq ii¢lin neftin krekingindon omolo golon
qazlar1 (butan vo buteleni) hidrogensizlosdirmoklo divinilo ¢evirir, sonuncunu
150 polimerlosdirirlor.

Vaxt imkan verso, A.Y.Favorskinin kauguk istehsali sahasindoki kosfinin
mahiyyati lizorindo miixtesor do olsa dayanmaq faydali olardi. Favorski
asetilendon miixtolif maddoslor almaqla yanas1 zohorli katalizator-cive (11) sulfat
islotmodon asetaldehidin sintezi {isulunu isloyib hazirlamis moshur alimdir.
O,asetilendon izopren alib, onu polimerlogsdirmoklo sintetik kaugukun istehsali
tisulunun kosfino nail olmusdur. Bu iisul kosf olunana qodor istehsal edilon
sintetik kauguklarin heg biri 6z torkibino goro tobii kauguka oxsamirdi. Yalniz
Favorskinin etdiyi kosf praktiki olaraq sintetik kaugukun istehsalina imkan
vermisdir.

Bu iisulun osasini asetilen molekullarinin  NH4CI+CuCl katalizatorlart
istiraki ilo polimerlogmosi toskil edir. Proses noticosindo hor iki molekul
asetilendon bir molekul vinilasetilen alinir ki, bu da miioyyon soraitdo hidrogen-
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xlordlo birlogarak iki ikigat rabitosi olan madds - sintetik kaugukun monemeri
adlanan xlorpren C4HsCl omolo gotirir. Divinilin xlorlu tdromesi olan
xlorprenin polimerlogmasi naticasinda, bozi xassalorine gors tobii kaugukdan
iistiin olan sintetik kauguk alinir.

Sintetik liflor mévzusunun tadrisi zamani neftdon alinan benzol, fenol,
tsiklohesan vo butilendon timumi adla poliamid liflori adlanan vo moigatimizo
genis daxil olan kapron, neylon, perlon kimi c¢ox qiymotli liflor istehsal
olundugu sagirdlorin nazorino ¢atdirilmalidir. Azarbaycan respublikasinda iso
para-ksiloldan lavsan va ya terilen adl1 yiiksok keyfiyyatli sintetik lif alindig1 da
geyd edilmolidir. Istehsal olunan sintetik liflorin hamisi noinki tobii liflorin
yiilksok keyfiyyotino malikdir, hotta bir c¢ox hallarda onlardan iistiindiir.
Maoasolon, neylon lifi tobii ipayi miiveffoqiyyatlo avoz edo bilor. Bu keyfiyyatlori
ilo yanasi onlarin girilma omsali da ¢ox boyiikdiir. Miigayiso li¢iin belo bir fakti
demok yerino diisor ki, barmaq yorgunlugunda neylon ipi ilo dolu yiik
vaqonunu qaldirmaq miimkiindjir.

Karbohidratlarin todrisi zamani on ucuz material olan odundan daha daqiq
desak, onun tullantis1 hesab edilon agac kopayindon texniki spirtin alinmasi
isullar1 haqqinda molumat verilmolidir. Bu molumat asagidaki sxem iizro
aydinlasdirila bilor.

H,O+HCI
1.(C¢H19Os )n Ce¢H,+O+ — C,Hs;OH+CO,

) hidrolizi . fermentler .
2.Nisasta qlikkoza spirt

Bu molumatin verilmasi bir do onun ii¢iin vacibdir ki, hazirda kimya
istehsalat1 qarsisinda qoyulan miihiim vozifolordon biri texniki magsadlor iiglin
isladilon maddslorin yeyinti (qida) mohsullarindan alinmasini azaldib onlar
stini suratdo istehsal olunan maddslorlo ovoz etmokdon ibarotdir. Basqa sozlo
desok, xammal kimi istifado olunan qida mohsullar1 ilo ovoz edilmalidir.
Miigayiso lglin belo bir molumati sagirdloro ¢atdirmaq lazimdir ki, bir ton
kartofu vo ya 300 kq bugda avoz eds bilor. Ciinki hor ikisi karbohidrat olub
nisasta torkiblidir.

Karbohidratlar mvzusunun tadrisi ilo slagadar iizorinds nisbaton otrafli
dayanilmas1 vacib bilinon ikinci mosslo oduncaqdan siini ipok vo plastik
kiitlololorin alinmasi1 haqqinda sagirdlors molumatin verilmosidir. Dogrudur, bu
barodo dorslikdo kifayot dorocodo material vardir. Lakin misllim homin
materiali izah edondo sellilozadan alinan momulat ndvlorinin-siini ipak va
plastik kiitlolorin adlarim1  yaxsi Oyrotmok tolob olunur. Belo olduqda
sagirdlordon misal li¢iin selliiloid vo ya sellofan nadir-deys sorusulduqda onlar
donub qalmirlar. Oks halda moktablilor oduncaq asasinda alinan materiallarin
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adlarin1 deyo bilmirlor. Isi asanlasdirmagq ii¢iin dorslikdoki materiali asagidaki
sxem iizra imumilosdirmayi maslshat goriirtik.

XI sinifds iizvi kimyanin tolimindo “Eksperiment vo modellosdirmo”do
maddalorin qurulusunun ve xassalorinin dyronilmasindan olds olunan bilik vo
bacariglarin eksperiment yolu ilo modellosdirilmosi, kimyovi reaksiyalarin
tocrilbado gostorilmasi, molekullarin, kristal gofaslorin ti¢olgiilii modellorinin
hazirlanmasi, sagirdlordo praktiki vordislorin yaranmasini, nozori molumatlarin
praktikada totbiq olunmasi bacariglarinin formalagsmasi miiasir toloblora cavab
verir. XI sinif iizro miiasir kimya fonn kurrikulumuna uygun olaraq biitiin
fasillor lizro modellorin vo modellogsmonin totbiqi miiasir tolablors uygundur.
Modellogdirmadon istifado edorok miixtolif dors modellori verilmigdir.
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YAZI QAYDALARI

“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalinin “Riyaziyyat vo tobiot
elmlori” seriyasi avvallar nasr olunmamis elmi moagqalsleri gobul edir.

Maqalslor Azarbaycan, ingilis, tiirk vo rus dillorinds jurnalin elektron {invanina —
jmns@adpu.edu.az, a_zamanov@mail.ru gondorilir.

Mogqalslor Microsoft Word programinda Times New Roman srifti ilo 12 pt.
Olciido 1,0 intervalla yazilmalidir. Sohifo dlgiilori: sagdan ve soldan
2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Bashq ortada qara vo bdyiik harflarlo yazilmalidir.

Moagalonin qurulusu asagidaki boliimlardon ibarat olmalidir: misllifin adi, ata adi
va soyadi, is yeri, elmi doracasi vo elmi adi, ii¢ dildo agar sozlor vo xiilasa (100-
150 s6zdon ibarat, 11 pt. ilo) adsbiyyat siyahisi. Har ii¢ dilde yazilmig xiilasolor
bir-birinin eyni olmal1 vo moqgalonin mozmununa uygun olmalidir.

Mogqalolordo verilon sakil, rasm, qrafik vo cadvallor diizgiin, aydin vo motn
igarisinda olmali, onlara aid olan yazilar altinda yazilmalidir.

Istinadlar motn igorisindo kvadrat méotorizodo gostorilmoklo moqalonin sonunda
olifba ardicillig1 ilo ndmralonmalidir. Masalon: [1, s.8].

Odobiyyat siyahisinda verilon hor bir istinad haqqinda mslumat tam va daqiq
olmalidir. Istinad olunan monbenin bibliografik tosviri onun ndviinden
(monogqrafiya, darslik, elmi moqals va s.) asili olaraq verilmoalidir. Simpozium,
konfrans materiallarina vo ya tezislorine istinad edilorkon moaqals vo ya tezisin adi
gostorimalidir.

Mogqalslarin hacmi: 5-12 sohifo.

Mogqalslor miitoxassis royi (moxfi olaraq) osasinda jurnalin redaksiya heyatinin
gorart ilo ¢ap olunur. Redaksiya diizoalislor etmok {i¢iin mogaloni miisllifo qaytara
biler.

Moqalado gedon hor hansi bir elmi yenilik, tezis vo s. lglin miallif goxson
moasuliyyat dasiyir.

Jurnalda darc olunmayan moaqalslar geri qaytarilmair.
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WRITING RULES

“Mathematical and natural sciences” series of the periodic scientific journal
“Transactions of Pedagogical University” accepts previously unpublished scientific
articles.

The articles can be sent in Azerbaijani, English, Turkish and Russian languages
to the journal’s electron address — jmns@adpu.edu.az, a_zamanov@mail.ru.
Articles should be written in Microsoft Word writing program Times New Roman
alphabet in the font size 12 punto with interval between line in the range of 1.0
characters. Page sizes: from the right and left 2.0 sm, from above 2.5 sm and the
bottom 2.2 sm.

The title should be written in black and capital letters in the middle.

The structure of the article should be consist of the following format: author's first
name/patronymic/last name, position, scientific degree and title, a summary and
the key words in three languages (100-150 words, 11 punto) and the list of
literature. Summaries written in three languages should be equal to each other and
match the content of the article.

The drawings, pictures, graphics and tables in the articles should be correct,
clear and given in the text and writings that belong to them should be written
underneath.

References indicating in square brackets should be numbered in alphabetical order
and given at the end of the article. For example: [1, §]

Information about any reference given on the list of literature must be complete
and accurate. The bibliographic description of the source reference should be based
on its kind (monographs, textbooks, scientific papers, etc.). The name of the article
or thesis must be shown when referring to the symposium, conference materials or
to the theses.

The volume of the articles: 5-12 pages.

Articles are published on the basis expert review (in confidence) by the decision of
the Editorial Board of the journal. Editorial Board may return the article to the
author to make corrections.

Unpublished articles are not returned.
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