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UCTORTIBLI OPERATOR-DIFERENSIAL TONLIK UCUN BIR
SORHOD MOSOLOSININ DOGURDUGU OPERATORUN
IZOMORFIZM HAQQINDA TEOREMI

Sevda 9. ZEYNALOVA
Baki Dovlot Universiteti
sevda.z.92@mail.ru
AZORBAYCAN

Tutaq ki, H separabel Hilbert fozasidir, A operatoru H -da verilmis 6z-0ziino qosma miisbot
miioyyan operatordur (A= A" > jE (y >0)).

Asagidaki Hilbert fozalarini daxil edok:

L“(R+;H)_{f(t) L. [Infmn -Mdtj oo}

WS (R H) = u® uls e (DU‘O' u®) At detJ <+oof,

burada x hor hansi haqiqi adoddir, yoni x € R = (—o0,+0).

Daha sonra W,’ (R, ;H) fozasinm altfazast sayilan novbati Hilbert fozasmi daxil edok:

W}K(R#Hio’l):{uﬂ)ru(t)ewzi(&;H) u(0) = o}.

H fozasinda bels bir sarhad mosalasine baxaq:

d d u(t)
d T 43

du(O)

+p(t)A%u(t) = f(t), teR, =(0,4+x), (1)

=0
: )

burada f(t)eL,, (R.;H), u(t)eW, (R.;H), A spektrinin doqiq asag: sorhoddi A, olan 6z-6ziine qosma
misbst-miloyysn operatordur, yani A=A"> A E (4, >0), E - vahid operatordur, p(t) ise skalyar
olcllon funksiyadir vo 0 < < p(t) < f < +o0.

u(0)=

NOvbati isaralomani verak:

P, u(t)=— d;‘:gt) £ pOAU), u(t) WS, (R, H:0). 3)

Asagidaki hokm dogrudur.
Teorem. Tutaq ki, A= A" > 4 E (4, >0) Vo k adadi x e (~A,a, 24,) sartini 6dayir. Onda (3) barabar-

liyi ilo tayin olunan P, operatoru WZB,K(RJ H:01) fozasindan L, , (R, ;H) fozasina izomorfizmdir.
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BIiRINCI TORTIB OPERATOR OMSALLI DiFERENSIAL
TONLIK UCUN KOSI MOSOLOSININ TOQRIBI HOLLI

Kanan MOMMODRZAYEV
Baki mithondislik universiteti
kenan.memmdrzayev.93@mail.ru
AZORBAYCAN

L,(0,1; H) fozasinda asagidaki sarhod masalosine baxaq:

au
L =AU, t20 )

U(0)=Uy=f(x) , f(x)eD(A) (2
Biz bu masalanin togribi hallini A operatorundan ash ¢oxhadlilor soklinds yazmagla hallin tagribi
giymeotlorini hesablayacagq.

Bu mosalanin tagribi hallinin asagidaki sokildo oldugu gostorilmisdir:

_q tk
U(t,x) > TR2h = AFf () 3)
Molumdur ki, baglangic anda tempraturu verilmis sonsuz ¢ubuqda istiliyin yayilma qanunu riyazi
olaraq asagidaki kosi mosalasinin hallina gatirilir:
W _ 420U
or T ox2’
U(o,x) = f(x) (®)

Isdo (4)-(5) mosalosi operator omsalli (1)-(2) mosalosine gatirilmoklo onun hallinin togribi
giymotlori hesablanmisdir. Bu magsadlo A ilo birinci va ikinci tortib toromolori

t>0,x € (—0, +00) (4)

L,(-00,+00) fozasina daxil olan funksiyalar coxlugunda toyin olunmus ikinci tortib diferensiallama

. 22
operatorunu isars edak: A=ﬁ

Bu operatorun toyin oblasti H=L,(-00,+o0) fazasinda hor yerds sixdir vo hamin coxlugda A
operatoru 0z-6ziina qosmadir.

(AyY)=1" Ay)y)dx = [% y" ()y()dx = y'@VOIR — [ 3/ (x)y" (x) dx = — [ |y'()[>dx < 0

barabarsizliyindon ¢ixir ki, A musbat olmayan operatordur. Ona gdra da, onun requlyar ndqtalor
coxlugu - p(A4) c (0, ). A 6z-6zlins qosma oldugundan

Re(Ay.y)= (Ay.y)<0
olur. Ona gra do, A dissipativ operatordur va baxilan masalo miintazom korrektdir.

(3) dusturundan istifado etmokls t va x-in muxtalif giymotlorinds U(t,x) hallinin giymatlorini hesab-
layaq.

Tutaq ki, baslangic anda tempratur f(x)= xZe™*’ funksiyasi ilo toyin olunur. U(T, x) =
4t

k=0 APOf(x) (6)
gotiirak vo x2e~*° funksiyastnin miivafiq téromelorini tapag:

f(x)=(2x°-10x%+2) e =%’

£4(X)=(8x°-40x"-28x3+108x>+12x-24) e ~*°

f2(x)=(32x"-160x°-288x°+1152x"+600x°- 1656x2-240x+264) e ~**
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£8(x)=(-128x°-640x°-1088x’+8768x°+10080x°-32160x - 15120%*+31440x?+5040x-3840) e ~**

bunlar1 (6)-da nozars alsaqg:
U(tX) ~[1+(2-10x2+2)+E(8X5-40x"-28xC+ 108X+ 12x-24) + (32X 160x°-
2! 3!
4
288x°+1152x*+600x3-1656x°-240x+264)+ %(—128x9—640x8—1088x7+8768x6+ 10080x°-32160x*-

15120x°+31440%2+5040x-3840)] e *° olar.
Bu ifadadas t va x dayisanlorine giymatlor vermakls hallin muvafiq ndgtadoki giymatini hesablamag olar.

O HEKOTOPBIX CBOfICTBA)S HOTEHIIUAJIA PUCCA B
TEPMUHAX MAKCUMAJIBHOU ®YHKIINU KAJIBIEPOHA

®yan. H. AJIMEB
bakunckuil IH>xeHEepHBIN Y HUBEPCUTET
fueliyev@beu.edu.az
A3EPBAVJDKAH

PaccMmoTpum ciieyroimii HHTErpalibHbII ONepaTop TUIIA IIOTEHIMaa

Ry ()= f{mx—y)—[ s ok, (- y)]x{w}(y)}f(wdy’

RM V‘Sk*l V!

rae Ka(x):‘x‘“’”, O<a<n,keN, x -XapakTepucTHIeckas (GyHKIIHSI MHOKECTBA {t eR": >1}.

{t)> 1}
Onpenenenne 1. Iycts f e L (Rn), 1<p<ow, ped, ke N.O603naunm

loc

1 o P "
—— [lf@®)-P_, f(t) dt| . XxeR",
B(x,1) g o f 1) ]

C COOTBETCTBYIOLIEH MoauduKanuei B ciyyae ) =0, T.e.

Nkwf(x):zsupzr)(

r>0 (!

1
Ny F (%)= S,E?@H f—P,, f

I[OKaSaHLI CJICAYIOIINEC YTBCPIKACHUA:

, XeR".
L”(B(x,r))

Teopema 1. 1) Eciu feLp(R“), 1<q<p<w, KeN, o -meuenoe, o<k <a+1, 10 BepHO

HEPaBEHCTBO
N Pl <1 st e
rae = R(x,k f ; amocrosuuas C > 0 ne zasucuror T .

2) Eciu f e Lq(R”), 1<q<w, keN, o -nenenoe, a<k<o+1, T0 11 Modoro A >0 BepHO
HEPaBEHCTBO

mixe RV N, L FO0> 1< A ) @)

roe f = Ra,k f; A > 0 nesasucur or f uh.
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BRIEF THEORETICAL BACKGROUND OF MARKOV PROCESS

Leyla FARZALIEVA
Baku Engineering University
Leyla.frzliyeva@gmail.com
AZERBAIJAN

The chance processes for which the data of previous outcomes affects predictions for future
experiments are investigated by modern probability theory. According to the theory, when we observe
a sequence of chance experiments, the result of the past outcomes could influence our predictions for
the next experiment. For example, in this case we can predict student’s grades on a sequence of exams
in a course. However to allow this much generality would make it very difficult to prove general
results.In 1907, A. A. Markov began to study a new kind of process in which the outcome of a given
experiment can affect the outcome of the next experiment. This type of process is called Markov
process.

Markov process is a stochastic process that satisfies the Markov property which means the next
value of the Markov process depends on the current value, but it is conditionally independent of the
previous values of the stochastic process. In other words, the behavior of the process in the future is
stochastically independent of its behavior in the past, given the current state of the process.The
mathematics of Markov processes is an interesting combination of probability and matrix arithmetic.

DefinitionA stochastic process {X, : n =0, 1,2, . . . }with a finite or countably infinitestate space
Sis said to be a Markov chain, if forall i, j, iy, ... ,i,-;€S,andn=0,1,2, ...,

PXner =J [ Xn =1, Xy = lyety ... Ko = h0) =PKner =J [ Xn = 1)

Markov property.Given the state of the Markov chain at present (X,), its future state (X,+1) is
independent of the past states (X,—;, . . ., X1, Xo).

We have a set of states, andthe process starts in one of these states and moves successively from
one state to another. Each move is called a step. If the chain is currently in state i, then it moves to
state jat the next step with a probability denoted by pj, and this probability does not depend upon
which states the chain was in before the current state. For all i, j € S, the probability of a transition
from state i to state j, in one step, is called a transition probability.

Pij = PXnsa =] | X =1)

The process can remain in the state it is in, and this occurs with probability p;i. An initial
probability distribution, defined on S, specifies the starting state. Usually this is done by specifying a
particular state as the starting state.

The transition matrix associated with a given Markov system is the matrix P whose ijth entry is
the transition probability p;j, the transition probability ofgoing from state i to state j. In other words,
the entry in position ijis the label on the arrow going from state ito state j in a state transition diagram.

Thus, the transition matrix for a system with two states would be set up as follows:
To:
P
i [Pu Dij
From: Pji ij]
Note Notice that because the sum of the transition probabilities that originate at anystate is 1, the

sum of the entries in any row of a transition matrix is 1. For i &S, note that the probability of atransition
from state iis

Yizopij =1
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Here is an example:

Example.An automobile insurance company places its policy holders into one of two categories
when the policy renews; Low risk or High risk categories.

A motorist is high risk if the policy holder has received a moving violation (ticket) within the past
12 months, and low risk having zero tickets in the past 12 month.

So at each moment, a motorist is in one of two categories or states: low risk or high risk. Based
on company data, a motorist that is currently high risk has a 60% chance of being denoted high risk
again when the policy renews, and 40% chance of being moved to low risk. A low risk driver, on the
other hand has a 15% of chance of moving to the high risk category, and 85% chance of remaining
low risk.

Let us set up a transition diagram, and transition matrix for our process.

Transition diagram:
04

0.6 State 1 State 2 0.85
High Risk Low Risk

0.15
Transition matrix:
To
High Low
£ High [0.6 0.4]
E Low 015 085

Notice that each row in the transition matrix sums to 1.

ON A HILL DIFFERENTIAL EQUATIONS WITH
DISCONTINUITY CONDITIONS INSIDE AN INTERVAL

Rakib EFENDIEV Agil KHANMAMEDOV
Baku Engineering University Baku State University
Department of Mathematics Teaching Department of Applied Mathematics
AZERBAIJAN AZERBAIJAN

We consider Sturm-Liouvill equation
Y = (A = q@)yx) =0
in the space L, (—oo, +00) that is has discontinuous at the point a € (—oo, +00), with the conditions
y(a+0)=Ay(a—0)
y'(a+0)=By'(a—0)

where the potential q(x) is complex , periodic which indicates that the medium

Baku Engineering University 12 05-06 May 2017, Baku, Azerbaijan



I INTERNATIONAL SCIENTIFIC CONFERENCE OF YOUNG RESEARCHERS

can also absorb and emit energy, the prime denotes the derivative with respect

to space coordinate and A is complex number and q(x) = ¥, g,e™ , Y% 11q,| < oo
In the present paper, we investigate the inverse spectral problem (1) - (2).

IKINCI TORTIB DIFERENSIAL TONLIK UCUN SPEKTRAL
PARAMETRLI SORHOD MOSOLOSI

Bahorcin OHMODLI
Baki Miihondislik Universiteti
a_beherchin@mail.ru
AZORBAYCAN

L,(0,1; H) fozasinda asagidaki sarhod masalosina baxag:

- y""+Ay=hy 1)
Ay'(0)-ay(0)=0 )
Ay'(1)-By(1)=0 @)

burada A - Hilbert fazasinda tasir edon 6z-6ziino qosma operatordur.

(1) tonliyinin in har torofini skalyar olaraq y(t) funksiyasma vurub 0-dan 1-o kimi inteqrallayib,
hissa-hissa inteqrallama diisturunu totbiq etsok,A moxsusi adadleri tiglin asagidak: ifadoni alariq:

1 " 1 1
Jo Cy" yydt+ AfS (v, y)dt= (v, y)dt
Buradan alirq ki,

2
o 19" |I° at+a f, Iyl?at
1 2441 2_1 2
Jo lylizat ﬁllﬂl)ll 2yl

Gorundiyd kimi masalanin moxsusi adadlori hagigidir.
A-nin miisbat giymotlor almasi tigiin a<0 vo f<0 olmalidir.

Bu masalonin moxsusi oadadlar saymin - N(A) asimptotikasin1 tapmaq li¢iin avvalco asagidaki
skalyar masaloys baxaq:

- y'ray=hy (1)
hy' (0)-ay(0)=0 )
Ay (D)-Py(1)=0 ©)

Bu masalanin maxsusi adadlari tiglin n va k-nin boyiik qiymatlorinds
Ay ~ (k)% +2¢onY

asimptotik diisturu tapilmisdir. Bu diisturdan istifads edaroak (1)-(3) mosalasinin N(A)- moxsusi oadadlor
sayinin asimptotikasi tigiin asagidaki asimptotik ifads tapilmisdir:

y+2
NA)~cAzr | A—> o0

1

Prac 1
burada ¢ = %fom[l —2¢o¢]2d¢.
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DORD TORTIBLI OPERATOR TONLIK UCUN BIR SINIF
SORHOD MOSOLOSININ HOLL OLUNMASI HAQQINDA

Umit KAMKUS
Naxgivan Dovlot Universiteti
hasan_zamanli@yahoo.com

AZORBAYCAN
Seperabel Hilbert fozasinda
U9+ pOA UM + S A U (M) = F (1), te(0+). ()
=0
u(0)=0, u"(0)=0. @

Sorhad mosalasine baxag. Burada f (t),u(t) sanki hor yerds (0, 0) intervalinda toyin olunmus
giymetlori iss H - dan olan vektor- funksiyalardir. Operator omsallar ise asagidaki sortlori ddayir.

1) A -6z —9ziino qosma miisbot miioyyan operatordur,

2) A operatoru H - da tamam kasilmoz operatordur,

3) p(t) dlcilon polyar funkisyadir vo 0< ar < p(t) < B < 0;
4) B, =A, A~1(j =0,4)operatorlart H - da mohduddur.

L, ((0,0): H) il (0, 00)-da sanki har yerds tayin olunmus, qiymatlori H dan olan v normasmin
kvadrati ils inteqrallanan vector -funksiyalarin Hilbert fozasini isaro edok. Burada

1
@ 2
g | l1OF [ <

kimi tayin olunur.

Daha sonra
W, ((0,00); H) = fu:u® € L, ((0,0); H), AU € L, (0, 0); H)}

Hilbert fozasim daxil edok. Burada norma

2

ju® I

L2 ((0,0);H )j

HUHW24((O,OO);H) :( Ly ((0,);H)

tayin olunur.
Asagidaki teorem dogrudur.

Teorem. Tutaq ki, 1) -4) sartlari 6danir va
4

;}chM <1.

J=

borabarsizliyi dogrudur. Burada
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1 1 1 1 1 1

Co=al,C=22a* C,=2"a 2, C;=2%*p?, c, zzéﬁiyonda istanilon  f € L,((0,%0): H)
ucuin ela yegana u(t) eW,' ((0,);H) var ki, 0(1) tanliyini sanki har yerda 6dayir, sarhad sartlarini.

A2u(t)

3

lim =0, lim|A2u"(t)|=0
t—+0 t—+0

yigilmast monada 6dayir.

KVADRATDA KOSI-RIMAN TONLIYI UCUN KARLEMAN
SORTI ODONILMODIKDO SORHOD MOSOLOSININ

HOLLININ ARASDIRILMASI
Nihan OLIYEV Sabino SOMODOVA
Baki Dovlat Universiteti Baki Miuhandislik Universiteti
ssemedova@beu.edu.az
AZORBAYCAN AZORBAYCAN

Kosi-Riman tanliyi {igiin kvadratda Karleman sorti 6donildikds sarhod mosoalasinin halli arasdiril-
mugdir. Burada iso Karleman gartinin édonilmadiyi hala baxilmigdir.

Asagidaki kimi mosaloys baxaq:

ou(x) cou(x)

ax, + la—x1 =0, Xy € (0,1),]{ =1,2; (1)
aj; (Du(t,0) + aj,(Du(l,t) + ajz(Du(l — t, D+aj,(Ou(0,1 —t) = @;(t), j =12, 2)
t €[0,1]

Burada i = v—1,aj,(t),j = 1,2; k = 1,4 vo @;(t) j = 1,2 olduqgda kesilmoz funksiyalar olub,
(2) sarhod sortlari xotti asili deyil.

Molumdur Ki, (1) tanliyinin fundamental halli

1 1
Ulx—2$)=5= . 3
2mx, — & + (X — &) )
soklindadir. Bu fundamental hallin kdmayi ilo ikinci Qrin formuluna osason asagidaki zoruri sortlor alinir:
£0) =~ 1u(T'0)d 4
u@0) = - [ R dr ke @)

0
1

u(l-t1) =£fu(11;—rt’1)dr+m (5)
0

w(0,1—1t) = %f%dr + - (6)

w0 = %f ur(i?

dr + - (7)

0
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Burada néqtalor ilo sinqulyar olmayan hadlorin comi isars edilmisdir. Alinan (4) ifadesini a;; (t),
(5)-i aj3(t), (6)-m aj,(t), nohayat (7)-ni a;,(t)-yo vurub comlosak, sag torofds vuruglar integrallarin
daxilina salmagla bu omsallardan onlarin 7 —daki qiymatlorini ¢ixib, olave etsok, onda ¢ixdigimiz
hissalardas sinqulyarliq zsiflodiyindan slava etdiyimiz hissolor asagidaki ifadoni verir:

aj; (Du(t,0) + ajz(Du(l —t,1) + aju(HHu(0,1 —t) + aj,(Du(l,t) =

_ dr,j=1.2
T T—t
0

1
i f aj; (Du(r,0) + ajz(Ou(l —1,1) + aj,(Hu(0,1 — 1) + aj(Hu(l, 1)
Burada (2) sorhad sartlorini nozars alsaqg,

,()——f(p’() =12

t
0

ifadosini almis oluruq ki, bu da birinci név Fredholm tipli inteqral tonlikdir.

Teorem: Ogor a;(t),,j = 1,2; k = 1,4 funksiyalar1 Holder sinfindon olub, @;(t) kosilmoz dife-
rensiallanan olmagla ¢;(a) = @;(b) =0, j = 1,2 va (2) sortlori xatti asili deyilso, onda (1)-(2) serhod
mosalasi Fredholm tipli deyil.

BIR SINIF OPERATOR-DIFERENSIAL TONLiYiN HOLLOR
FOZASININ DAXILi KOMPAKTLIGI

Hasan ZAMANOV
Baki Miihondislar Universiteti
hasan_zamanli@yahoo.com
AZORBAYCAN

Tutaq ki, L, ((a, b); H) giymotlori H -dan olan seperabel Hilbert fozasinda olan va (0,1) interva-
linda sanki horyerdo toyin olunmus, kvadrati ilo inteqrallanan funksiyalarin Hilbert fozasidir:

Lz«a,b);H):{ O 14~ I dt<oo}

W22k ((a, b); H ) do asagidaki Hilbert fozasini isara edok (k = 1,2,...)

W2 ((a,b)H)= {u U el (@b)H), A*u®™eL,((ab);H )}

Bu fazada norma
1
2
L((a,b);H)

H (2k)
W2k ((a,b);H

kimi toyin olunur. H fozasinda asagidaki tonliys baxaq

P(d/dt)u(t)=(-1) u®(t)+ A%*u( ZAZk J =0, te(01). (1)

Ju

+ HAZK

L,((a,b);

Tarif 1. Ogor u(t) eWZZK((O;l); H) (1) tonliyini sanki horyerds ddoayirss, onda ona (1) tonliyinin
requlyar halli deyilir.
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H={u;ueW((01);H), P(d/dtl(t)=0}

isaro edok. Tutaq ki, a,a,,b, vo b, 0<a<a, <b, <b, <1 sortini ddoyan istonilon ododlordir
vo M > 0 istonilon odoaddir

=B, 0 <M

Coxlugu ||U|| ) hormasina gora kompaktdirsa, onda deyilir ki, bircins tonliyin requlyar

W7 (ay by
hallar ¢oxlugu daxili kompaktdir.
Asagidaki teorem dogrudur.

Teorem: Tutaq ki, A 0z-0ziino qosma miisbot miloyyan operatordur. A -tamam kasilmoz
B, =A A(j=0,2k) H -da mohdud operatorlardir vo onlarin normalar {i¢lin asagidaki borabarsizlik

dogrudur.

q :iodzm HBZK—jH <1
o
Burada

1j=0, j=2k

d, = 2k s 2k ’
2k (1) (%Jj % L j=1..2k-1
2k 2k

Onda (1) tonliyinin requlyar hallori fozas1 daxili kompaktdir.

SUALANAN SAHONIN UZAQ ZONADA
XARAKTERISTIKALARININ TOYINI

Aygiin MOMMODZADO
Lonkaran Dévlot Universiteti
mammadzada.aygun@mail.ru

AZORBAYCAN

Elektromaqnit dalgalarinin giialanmasi prosesindo uzaq zonada elektromagnit sahasi daha ¢ox
maraq dogurur. Buna gora do uzaq zonada siialanan elektromaqnit sahasinin xarakteristikalar1 {igiin

asimptotik ayrilis alaq. Bunun tigiin fozada yayilan harmoniyalara uygun T, (t), R, (t) namalum ke¢gmo
Vo oks olunma omsallarini tapmagq kifayatdir.

{w, (t,x)} moxsusi funksiyalar sisteminin [_a’a} pargasinda ortonormal sistem togkil etmayin-
2 2

don istifads edib.

o0

Ut,x,z)= > T, ™"y, tx) z<z

N=—o0

. @
Ut x,z)=U,(t,x,2)+ D R, (" v, (t.x), 2>z,
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stiialanma sortlorinin analtik ifadoalorindon namolum T, (t), R, (t) omsallari asagidaki ifadalorlo

tapilir:

%
T.(t)=e"" jU (t,x, 2w (t, x)dx
%

)
% %
R, (t)=e" _[U(t,x,z)u//:(t,x)dx— '[Uo(t,x,z)y/;(t,x)dx
% %

Burada (t, X) -y, (t, X) funksiyasinin kompleks qosmasidir;

yo=fke =2 4 =P i, S0, Imy =0, Rey. 0.
a

U(X, Z) funksiyasi liglin Z < Z, oblastinda asagidaki ayrilis1 aliriq:

u(x,z) —_[Utxz —_[ZT (e "y, (t,x)dt =

— 3
n+1) ’ ( )
—2 j (t'—27n)e 2™y, (= 27n)dt’, t' =t+ 20

7 n=— 2nz
Yeni —oo < A < +oo dayisonini daxil edak:

t'—2zm, n=m> 0,

al =<t n=0,

(3) ifadasini yeni doyisonds

u(x,z)= 1 .[T(ﬂ)ei”’”zd}t (4)
2 °,
soklindos yaza bilorik. Burada
y(A)=vk? =22,

JaT (la—2mm)  2am<ia<2z(m+1), m>0,

T(4)=1+aT,(1a), 0<ja<2r, (5)
JaT (a+2mm),  -2mm<ia<-2z(m+1), m>0

(4) gostarilisi baglangic masalonin U(X, Z) hallinin Furye cevrilmasidir. Uzaq zonada siialanmanin

xarakterini muoyyon etmok (glin zZ <z, oblastinda polyar koordinatlarina kegib vo stasionar faza
Usulundan istifads edib

(p (D) > J' (ﬂl)elp A)cosp+Asing) da
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halli Gi¢lin p sonsuzluga yaxinlasdiqda

bl
u(p,e)= {zjkp} (—cos )T (4 = kasin p)exp {ikp +i Z} (6) asimptotik ayrilisini aliriq.

F: (¢)=T(kasinp) ()
funksiyas1 yonolms diagrammasi adlanir.

(5) munasibatlarina géra yonalmo diagram fozada yayilan harmoniyalarla miiayyan olunur:

JaT, (kasing—27m),  22m <kasing <ka,

F.(p)=1{aT,(kasing),  0<kasing < 2z,

JaT_ (kasing+2mm),  —ka<kasing < —2m
Burada - {ka} L p< 3 7, —ka<kasing<ka Z>Z,oblastinda polyar koordinatlar1 gotlr-
27| 2 2

moklo (1) borabarliklorinin ikincisindon istifado edib analoji gayda da oks olunan sahosnin yonslmo
diogrami {iglin asagidaki miinasibati almagq olur:

JaR_ (kasing—2zm),  2zm <kasin g <ka,

JaR_, (kasing+2zm),  —ka<kasin g <—2m.
Burada - | @ 7 7 i
m=|—| ——<p<—=, —ka< kasing < ka
2 2 2

iKiNgi TORTIB DiSKRE"l: MpLTiPLiKATiV
TOROMOLI TONLIK UCUN MOSOLO

Nihan OLIYEV Tiirkan MOMIYEVA
Baki Dovlot Universiteti Baki Dovlot Universiteti
turkanmemiyeva@yahoo.com
AZORBAYCAN AZORBAYCAN

Biz burada ardicilliglar iigiin qoyulmus miioyyan geyri-xatti masalalorin halinin aragdirilmasi ils
mosgul olacagiq. Adi diffferensial tonliklor {igiin qoyulmus maslonin diskretlogdirilmasinds toyin
olunma oblast1 h addimi ilo sobakaya bolinur. Bir burada h = 1 gobul edacayik. Ona gors do alinan
naticanin kasilmaza cevrilmasi prosesi bizs lazim galmir.

Burada baxacagimiz tonliklor kimi sartlor do geyri-xotti ola bilorlor. Isin osasinda diskret additiv,
diskret multiplikativ téroma vo diskret inteqgrallar durur.

Masalanin qoyulusu: Asagidaki kimi diskret tonliys baxaq.
W= fyi=aN=2 (1)
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Bu tonlik aciq sokilds yazilarsa,

Yirr =2 W=7 (2

i
farglorlo tonlik alinmus olur. Bu tonliyi hall etmoak Gglin avvalca i -ya bir nega giymot verib bu ardicilligin
na ciir qoyuldugu ganunauygunlugu tapmaga calisaq.

Ogor i = 0 olarsa, onda (2)-don alariq:

y, = 12 " fo
2 Yo o
i =1 olduqgda:
i fg
y:yg'ﬁ: vé f1:3’13'02'f1
T oy Vi v o
i = 2 olduqgda:
yi ff . 3’1 fo
L A S NN B il Y KB bR g
oy V2 vi vt Yo '
Demoli,

Hfllk i=2,N (3)

(3) ifadasi (1) tonliyinin Gmumi hallidir.
Beloliklo, (1) tonliyi lclin asagidaki hokmii almis olarig.

Teorem 1. Verilmis (1) geyri-xatti tortibli farglorlo tonliyi Gglin  f;-lor verilmis haqiqi giymatli
ardicilliq olarsa, onda bu tonliyin Gmumi halli (3) soklindadir. Burada y, sabitlordir.

Indi iso (3)-do aldigimiz qanunauygunlugun dogrulugunu riyazi induksiya tisulu ils isbat edok.

i = q — 1qobul etsok 0 zaman (2) ifadasi asagidaki sakilds olar:

2
q—-1-k
. _ k -
Y(? ' fq—l (yo Hk 0k ) fq 1 q(H q - ) fq 1 yg 2
Yq-1 - a- 2-k H A 2=k yoa?

q 2

YVg+1 =

g+1 971
.V1 . q-k
yq fk '
0 k=0

Belaliklo, almq ki,

q

Vi1 = ML AT @

Baku Engineering University 20 05-06 May 2017, Baku, Azerbaijan



I INTERNATIONAL SCIENTIFIC CONFERENCE OF YOUNG RESEARCHERS

IKiNCi T?R]‘iB OPERATOR OMSALLI DiFER}ENSiAL TONLIK
UCUN KOSI MOSOLOSININ TOQRIBI HOLLI

Siiheyla BOHLULZADO
Baki Mithondislik Universiteti
subahlulzada@beu.edu.az
AZORBAYCAN

L,(0,1; H) fozasinda asagidaki Kosi mosalasine baxaq:
U _ Au(e) (1

oz = Au(t) (1)

u(0,x) = f(x), u'(0,x) = g(x) (2)

A operatoru H hilbert fozasiin haryerds six toyin olunmus vo sifir néqtasinds giicli kasilmoaz
yarimqrup amala gatiran operatorudur.

Moalumdur ki, (1) - (2) mosalasinin halli asagidaki kimidir:
u(x, t) = C(t)u(0,x) + S(t)u'(0,x)

Burada C(t)A operatorunun yaratdigi kosinus operator-funksiya, S(t) ise sinus operator —
funksiyadir. Bels ki,

C(t) = cosh tAz Z (Zn)‘ ",

S(t) = A™Y2sinh(tAY?) =

Zn 0(2n+1)|An (3)

(3) siralar1 -oo < t< oo araliginin kompakt alt¢oxluglarinda miintazom yigilandir.

Bu tezisdo f(x) = e = g(x) = xe™*" A operatoru isa L, (0, +o0)fozasinda toyin olunmus ikinci

tortib tbromo operatoru > olduqgda (1) - (2) masalesinin togribi halli arasdirilib. (1) — (2) mesalasinin
C(t)vaS(t) operatorlarlmn ilk 5 haddi Ggln halli uygun olaraq asagidaki kimi tapilir:

t* 0%  t® 9°  t8 98 _ t3 92 t> 9%  t7 9°
e R

u(t’x)~(1+2'62 o T eiaxe T oo 5ox2 T siont T 7ae

t9 98 2

+5508)%e (5)
Muvafiq téromalari hesabladigdan sonra aldigimiz naticalari (5) — do yerina qoyag. Onda ikinci
tortib operator omsalli (1) - (2) diferensial tonliyi ti¢iin Kosi masalasinin tagribi halli asagidaki diisturla

hesablanir:

2

u(t,x) = e + t2(—e " + 2x%e~* )+ (3e"‘ —12x%e ™ + 4x*e™ )+—( 15~ + 90x2e~*

—60x4e"‘ + 8x6e~** +m(105e—x — 840x%e™*" + 840x*e*” — 56x%e~*" + 16x8e™*")

+t + — (—3xe"‘2 + 2x3e* ) + — (15xe"‘z —20x3e™* + 4xse‘x2)
9

630( 105xe™" + 210x3e %" —84xse"‘2+8x7e"‘2)+ (945xe ™" — 2520x3e ™

+1512x5e™*" — 288x7e™*" + 16x% ")

22680
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APPLICATION OF CENTRAL LIMIT THEOREM
ON STATISTICAL INFERENCE

Vusala YUSIFLI
Baku Engineering University
AZERBAIJAN

Statistical inference gives us the possibility to figure out the conclusions about a random process
by using the data which is generated by that process which we are working on. This can only work if
statistics calculated based on the data provide much broader information about the process rather than
examining one specific occurrence. The one and famous example that we can give to this is using the
Law of Large Numbers. It suggests that the proportion of the number of heads or tails we can get out
of total number of tosses gets closer 1/2 if we flip the coin repeatedly.

The Law of Large Numbers is applied to a lot more situations than just tossing of a fair coin.
Let n be the sample size, N be the size of the population, p be the population mean, and ¢ be the
population standard deviation. Two properties of the distribution of the sample mean are:

EX)=pu
and
=
or

_ o
SD(X) = NG

(for an infinite population). As the sample size increases, the X stays around p with progressively
smaller variation. The result that we obtain here is the importance of statistical inference: that samples
can supply information about populations and the accuracy of this increases as the sample size
increases. This standard deviation, because it is referring to a statistic, is sometimes called a standard
error.

The one example that we can give to this formula is that a random sample of 300 people taken
from the entire Azerbaijan population of 9,000,000 (a 1 in 30,000 sampling rate) is far more predictive
that selecting a random sample of 100 people out of a 400 people (a 1 in 4 sampling rate). The
standard errors of X in the two cases that have been mentioned are, respectively:

§ . /8999700

SD(X) = 500 8999999=0.00056
and

o & 300 _
SD(X)—W* 5—0.00438

The Central Limit Theorem (CLT) adds one key result to the ones above. It declares that if we
take the sample size large enough, the distribution of X (and, in fact, virtually any statistic) becomes
closer and closer to Gaussian (normal), no matter what the underlying distribution of X is. This
notable result gives us the information that under virtually all circumstances it is possible to make
probabilistic inferences about the values of population parameters based on sample statistics.

It tells us exactly what the shape of the distribution of means will be when we draw repeated
samples from a given population. As the sample sizes get larger, the distribution of means calculated
from repeated sampling will approach normality. The other important feature of CLT is that the result
holds no matter what shape the original population distribution may have been.
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One example that we can give to this is assuming that in this university there are 400 students
with 100 students each in in year from first to fourth. The population distribution is, as the figure
shows, definitely not normal.

Students

120
100
2
.
i I I I I
FrstYea Second Year Third Year Fourth Year

m Studerts

Say that we take a sample of 25 students and calculate the mean grade level for that sample. The
grades are between 40 and 100 which means that students who got grades less than 40 failed at the
course unit, therefore their results are not evaluated. By the nature of random sampling, we will get a
slightly different result each time we take a new sample. For example, the following table shows the
mean we get from 5 separate samples, each of size n = 25, drawn from the students. In order to find
the average grade, all we do is to sum up the grades of all students and divide by 25.

Sample(n=25) Average Grade
1 74.96
2 64.64
3 70.36
4 70.52
5 78.36

If we keep taking samples and calculating the mean each time, these means will begin to form
their own distribution. We call this distribution of means the sampling distribution because it
represents the distribution of estimates across repeated samples.

The Central Limit Theorem basically says that for non-normal data, the distribution of the
sample means has an approximate normal distribution, no matter what the distribution of the original
data looks like, as long as the sample size is large enough and all samples have the same size. In
addition, with a sample size of at least 30, the distribution of sample means will be approximately
normally distributed regardless of the shape of the population with a mean of p and a standard
deviation of ¢.

KOSILON SORHOD SORTLI MOSOLONIN KOSILMOZ
SORHOD SORTLI MOSOLOYO GOTIRILMOSI

Niso IDRISOVA
BakiMiihandislikUniversiteti
niidrisova@beu.edu.az
AZORBAYCAN

L, fozasinda
=y +qx)y =2y (1)
kq

tonliyi G¢lny(+0) = vy(=0) , y'(+0) = %y’(—O),(kz = 7) kasilon sartlor ilo verilmis masalays baxaq,
belo ki, xe[a,0) U (0,b],a<0,b<0.
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Magsadimiz kasilon sartli mosaloni asili olmayan doayigoniovaz etmoklo kasilmoz sartli mosalaya
gatirmoakdir.

Asagidaki kimi z(x) funksiyasi tayin edok :
y(x),x <0
z(x) = {

1
;y(vzx), x>0

z(x) funksiyasinin birinci va ikinci tortib tdromasini tapsaq

s [ YV (X),x<0 v { y'(x),x<0
7)) = {vy’(vzx),x >0'7 () = v3y"(v%x),x > 0
olar.

1
2/(+0) = vy'(+0) = v=y'(~0)
z'(+0) = y'(=0) = z'(4+0) = z'(-0)
x > 0 olduqda, bu téromolardon istifads edarak (1) tonliyini asagidaki sokilds yazaq:

1neXx
2" (= X x
- v; +q(x)vz (V_Z) = sz(ﬁ)

9gor | barabarliyinds x-in avezine  yazsaq : x = = (x > 0) .

vy (1%) = z(x)olduguna gors
—z"(x) + q(x)v™z(x) = Av™z(x)
aliriq. Burada g, (x) = q(%) .

x < 0 oldugda , z(x) = y(x) , z"(x) = y"(x) oldugundan boarabarlik doyismir . Bu avazlomo
kosilonliyi aradan qaldirir .

y(x),x <0

Belolikla , 2(x) = {vy ovn > 0

cevrilir:

avazlomasi masalani L, fozasinda asagidaki kasilmaz mosalaya

—z"+q(x)z= Az
B q(x),x <0
709 = {ch(x).x >0 (@ =4

g(x) hamisa L, fozasindan vo ya hisso-hisss kasilmoz oldugu ii¢iin bu ¢evirmo onu bu formadan
¢ixarmir.

Isdo hamginin bazi xiisusi hallar aragdiriimisdar.
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DIFERENSIAL TONLIKLORIN DAYANIQLIGI MOSOLOSI

Komalo ISMAYILOVA
Baki Miihondislik Universiteti
keismayilova@beu.edu.az
AZORBAYCAN

Isdo % = ay? + by + c(a # 0) tonliyinin dayaniqlig1 mosalosi Gyranilmisdir.
Bu mogsadls tarazliq noqtalari tapilmis vo miixtalif hallara baxilmigdir.

1-ci hal:

Tutag ki,a > 0,D >0vay; >y, .

Verilmis diferensial tonliyin y(ty) = ¢ sortini 6dayan hallini ¢(t, §) ilo isars edok:

d
t, =
(5 1— (1 — =2 )eati-y)(t=to)
§-y2

+y,y; =y, +d (d = const)

Gostorilmisdir ki, baxilan halda y; = % Vo y, = — Za\/B tarazliq voziyyati dayaniqlidir.

Homginin
limt—mol(p(t' E) | =Y2.
—-b+vD

2a

Qeyd edak ki, y, = % olduqda tarazliq vaziyysti asimptotik dayaniql, y; = oldugda
iSo tarazliq vaziyyati asimptotik dayaniqlt deyil.

2-ci hal:

a<0,D>0wvay; >y,oldugda.

—b+VD
2a

Umumi hallin ifadesindon aydindir ki, hor hans1 £ > 0 vo ixtiyari § > 0 odedlori ligiin elo

Analoji tisulla bu hal ii¢iin alariq ki, y; = tarazliq vaziyyati asimptotik dayanighdir.
t1 = T(§) > ty an1 tapmagq olar ki, 0 < |€] < § < ¢ olmasina baxmayaraq t > t; oldugda

lo(t,€)| = € olar.Dogrudan da, t; = t, + L _in 1d gobul etsok,
a((y1—y2) 1—5_)/2

—b+vVD Vo v, = -b—/D
2a Y2 =75,
3-cii hal:

a # 0 vo y; =y, oldugda.

1 hallari dayanigsiz hall olacaqdir.

Bu halda verilmis tonliyin ¢(¢t,&) = y; — (t+(+t soklindadir.
ERRTCPR

Aydindir ki, y; = — % olduqda tarazliq vaziyyati dayaniqlidir.
lim|p(t, &) | = y1

oldugundan y; = — % olduqda tarazliq vaziyyati asimptotik dayaniqglt olacaqdir.

Lakin t; =ty — m gobul etsok,

ltgrtlllw(t.s‘) | = o

oldugundan t > t; olduqda y; = — % tarazliq vaziyyati dayanigsizdir.
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QIZILIN(I) 2,2',3,4-TETRAHIDROKSI-3'-SULFO-5'-
XLORAZOBENZOL iLLO KATION TIP SOTHI-AKTiV MADDOLOR
ISTRAKINDA SPEKTROFOTOMETRIK TOYINI

Aytan QULiYEVA, Polad MOMMODOV
Baki Dovlat Universiteti
poladazer@gmail.com

Quzilin spektrofotometrik tayini Gglin asasan torkibinds donor oksigen , azot vo kiikiird atomlari
olan xromofor vo xelat tizvi reaktivlor on gox todbiq edilir . Bu reaktivlorin ugtincii komponentlor
istirakinda Au(IIT) ionu ilo oamoalo gotirdiyi mixtalif ligandli komplekslor daha ylksok analitik
xarkteristikalara malik olurlar. Togdim olunan isds quzilin(IIl) kation sathi-aktiv maddslar -setilpiridin
bromid vo setilligmetilammonium bromid istirakinda piroqallol asasli azobirlosma - 2,2',3,4-
tetrahidroksi-3'-sulfo-5'-nitroazobenzolla (R) kompleks oamologotirmasi spektrofotometrik metodla
todqiq edilmisdir.

Quzl(IMT) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-xlorazobenzolla zoif turs mithitde (pH 4,0-5,0)
qarsiligh tasirds olarag maksimum isiq udmasi 445 nm dalga uzunluguna tosaduf edon intensiv rangli
eyni ligandli kompleks birlogsma amola gotirir. Hemin soraitdo reagentin maksimum isiq udmasi 405
nm-dir. Eyni ligandli kompleksin mohluluna kation tip sathi-aktiv maddslorin oslavo edilmasi ilo
Au(l)-R-SPBr vo Au(lll)-R-STMABr mixtolif ligandli komplekslori amalo golir ki, bunun da
naticasinds isiq udma spektrlorinds batoxrom siiriismo bas verir vo maksimum ¢iximin turs muhito
dogru siirismosi misahido olunur. Au(ll)-R-SPBr va Au(lll)-R-STMABr komplekslarinin
maksimum is1q udmasi miivafiq olaraq 475 vo 530 nm dalga uzunluguna tosadif edir. Hor iki
kompleks pH 2,0-3,0 tursuluglu mihitds maksimum ¢ixima malik olur. Reaktiv vo komplekslorin
rongi miihitin tursulugundan asili olaraq dayisdiyi ti¢iin komplekslarin udma spektrlori hom doa (R va
R+SAM) fonunda todqiq edilmisdir. Mioyyon edilmisdir ki, qizilin (I11) Au(lI1)-R-SPBr miixtalif
ligandli kompleksi (R vo R+SAM) fonunda 2=490 nm dalga uzunlugunda maksimum isiq udmaya
malik olur. Quzilin (111) Au(111)-R-SUMABr miixtolif ligandli kompleksi (R va R+SAM) fonunda
A=540 nm dalga uzunlugunda maksimum is1q udmaya malik olur.

Todgiq edilmis eyni vo muxtalif ligandli komplekslor komponentlori mohlullart qarigdirildigda
dorhal amalo golmosina baxmayaraqg mohlulda 6z davamliliglarina goéra forglonir. Eyni ligandli
komplekslor mohlulda bir saat orzindo vo 80°C temperatura godor qizdirildiqda davamli oldugu halda,
miixtolif ligandli komplekslor bir giin orzinde vo 90°C temperatura qodor qizdirildigda optiki
sixliglarinin qiymatini sabit saxlayir.

Au(ll)-m eyni vo mixtalif ligandli komplekslarinin optimal amolagalma soraitlori, tarkiblori,
davamliliq sabitlori vo Ber ganununa tabegilik inervallar1 toyin edilmis vo spektrofotometrik
xarakteristikalar1 hesablanmigdir (Cadval 1.).

Codval 1. Qizihin(TIT) eyni vo mixtalif ligandli komplekslorinin analitik xarakteristikalar.

Kompleks PHopt | Amaxw M [ AX,nm | &10*Imol™cm™ | MeR: g B Ber ganununa
SAM tabecilik mkg/ml
Au-R 4,0 445 40 1,00+0,03 1:2 7,88+0,12 0,73-3,83
Au-R-SPBr 3,0 475 70 5,37£0,04 1:2:2 20,39+0,20 0,38-4,61
Au-R-STMABr 3,0 530 125 4,75+0,06 1:2 25,37+0,04 0,41-4,61

Qizilin(IIT) Au(111)-R-SPBr va Au(l11)-R-STMABr miixtalif ligandli komplekslar gakilinda tayini
metodikalarint onun miirakkab torkibli obyektlords birbasa, ekspress, yiksok hassasliq va segiciliklo
tayini Gglin tadbig etmok olar.
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QIZILIN(IIN) 2,2',3,4-TETRAHIDROKSI-3'-SULFO-5'-NITRO-
AZOBENZOL iLD DIANTIPRILMETAN VO ONUN HOMOLOQLARI
ISTRAKINDA SPEKTROFOTOMETRIK TODQIQI

Aytan QULIYEVA, Polad MOMMOADOV
Baki Dovlat Universiteti
poladazer@gmail.com

Quzihin(IIT) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzol ilo vo diantiprilmetan vo onun
homologqlart ilo kompleks amalogatirmasi spektrofotometrik metodla todqiq edilmisdir. Au(Ill)-in eyni
vo miixtalif ligandli komplekslarinin optimal amalagalma saraiti, torkibi vo xassalari miayyon edilmis
Vo spektrofotometrik xarakteristikalar1 hesablanmisdir. Qizilin(IIl) muxtolif ligandli komplekslor
oamolagatirmosino  osaslanan  yiksok analitik gostoriciloro malik yeni metodikalar islonilib
hazirlanmigdir. Hazirlanmis metodikalar siini qarsiqlarda qizilin mikromiqdarinin tayini Ggin tatbiq
edilmisdir.

Quzil(11T) 2,2',3,4-tetrahidroksi-3'-sulfo-5'-nitroazobenzolla (R) zoaif turs miihitdo qarsiligl tasirds
olaraq maksimum isiq udmast 445 nm dalga uzunluguna tosadif edon intensiv rongli eyni ligandli
kompleks birlosmo amalo gotirir. Hemin goraitdo reagentin maksimum isiq udmasi 405 nm-dir.
Diantipirulmetan(DAM) va onun homologlart — diantipirilpropilmetan(DAPM) va dianti-
pirilfenilmetan(DAPFM) istrakinda qizil(IIT) ionu muxtalif ligandli kompleks birlosmoalor amoalogatirir
ki, bunun da naticasinds isiq udma spektrlorinds batoxrom siirlismo bas verir Vo maksimum ¢iximin
turs muhito dogru siirlismasi miisahids olunur. Au(l11)-R-DAM kompleksi 467 nm, Au(lll)-R-DAPM
va Au(ll)-R- DAPFM kompleks- larinin maksimum isiq udmasi miivafiq olaraq 473 vo 470 nm dalga
uzunluglarina tosaduf edir.

Quzilin(I1l) eyni vo mixtalif ligandli komplekslorinin pH 1-14 intervalinda isiqudma spektrlori
cixartlmigdir. MUasyyon olunmusdur ki, qizilin(IIl) eyni ligandli kompleksimnin pH 4,0 tursuluglu
mihitds , diger U¢ mixtslif ligandli komplekslarinin iss pH 3,0 tursuluglu miihitdo optiki sixliglar
maksimum giymot alir. Miioyyon edilmisdir ki, Au(IIl)-R kompleksinin omolo golmosi iigiin 4,0-10°
M reaktiv, Au(l1)-R-DAM komplekslorinin amalogalmosi iigiin ise 4,0-10° M reaktiv vo 4,8:10° M
DAM, Au(ll)-R-DAPM komplekslorinin smoalo golmasi ticiin iso 4,0-10° M reaktiv vo 4,1:10° M
DAM mohlulu, Au(l11)-R-DAFM komplekslorinin amologalmasi {igiin ise 4,0-10°° M reaktiv vo 3,2-10
® M DAFM mohlulu talab olunur.

Spektrofotometrik metodla komplekslorin davamliliq sabitlori toyin edilmis vo diantipirulmetan,
diantipirilpropilmetan vo diantipirilfenilmetan istirakinda amalagalmis miixtalif ligandli komplekslorin
daha ylksok davamliliga malik oldugu miioyyon edilmisdir. Au(lll)-R eyni ligandli kompleksin
davamliliq sabitlari onluq logarifmi (Ig B) 6,83+0,18 barabar oldugu halda, Au(Ill)-R-DAM, Au(lll)-
R-DAPM va Au(lll)-R-DAPM miixtalifligandli komplekslarinin davamliliq sabitlari onlug logarifmi
(Ig B) miivafiq olaraq 10,39+0,20, 10,59+0,22 va 11,02+0,31-ya barabar olur.

Qizilin Au(l11)-R kompleks saklinds toyini zamani Ber qanununa tabegilik miivafiq olaraq onun
1,02-3,38 mkq/ml, qizilin Au(l11)-R-DAM, Au(lll)-R-DAPM va Au(lll)-R-DAPM mixtalif ligandli
komplekslar soklinds toyini zamani isa onun muvafiq olaraq 0,35-4,58 mkag/ml, 0,38-4,61 mkg/ml va
0,32-4,74 mkg/ml gatilig1 intervalinda ddanilir.

Tadqiq edilmis eyni vo mixtalif ligandli kompleksloarin amalagalma reaksiyalari siiratlidir. Belo
ki, komponentlarin mohlullarini qarisdirdigdan dorhal sonra mahlulun optiki sixlig1 maksimium
giymat alir. Eyni vo muxtalif ligandli komplekslor mohlulda 6z davamliliglarina gora forglonir. Eyni
ligandl: komplekslor mohlulda iki saat arzindo vo 80°C temperatura godor qizdirildiqda davamli
oldugu halda, miixtolif ligandl1 komplekslor bir sutkadan ¢ox vo 80°C temperatura qoder qizdirildigda
optiki sixliglarinin qiymatini sabit saxlayir.
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BiS-1,2-EPiTiO-3-N,N-ARILAMINPROPANLARIN SINTEZi VO TOTBIQI

Mircalil 9BDULOV, Sabnam QULUZADO
Azarbaycan Dovlat Pedaqoji Universiteti, SOCAR
mircelil.abdulov@gmail.com

Siirtkii yaglarinin keyfiyyatini yaxsilagdirmagim an somorali yolu, adobiyyatdan malum oldugu
kimi, onlara effektiv asqarlarin slavs edilmasidir. Bu asqarlar igarisinds kukirdizvi birlasmalar x{susi
yer tutur. Homin birlogsmolords kiikiird, asasen, sulfid va tion soklindo olur. Kikurdizvi birlogsmalar,
osason yeyilmo va siyrilmo oleyhins asqar kimi totbiq edili. AMEA Asqarlar Kimys: Institutunda
(AKI) sistemli sokildo aparilan elmi-todqigat islorinden moalum olmusdur ki, kiikiird elementi ii¢- Vo
dorduzvlu heterotsikllordo — uygun olarag, tiiran va tietan téromalorinds oldugda onlarin yeyilmoa va
siyrilmo oleyhina xassolori daha yiiksok olur.

Kicik heterotsiklik kukdrdlzvi birlosmolor (lig- vo dordizvli heterotsikllor) bes- vo altiiizvlii
tsikllorlo mugayisado nisboton yilksok reaksiyayagirmoa gabiliyystlori ilo forglonir. Lakin bu
heterotsikllor digor kikirdiizvi birlosmalora nisdoton az Oyronilib. Uciizvlii doymus heterotsiklik
kikirdizvi birlosmalor imumi ad altinda tiiranlar, dordiizvli doymus heterotsiklik kiikiirdiizvi
birlagsmalor iso Umumi ad altinda tietanlar adlanir. Siirtkii yaglari ti¢iin daha effektli yeni sinif kiikiirdli
agqarlar axtarib tapmaq moqsadilo, biz muxtalif név funksionalovazli tiiranlar (lglizvli heterotsiklik
kikirdizvi birlosmalor) vo tietanlar (dordizvli heterotsiklik kikirdizvi birlogsmoalor) sintez etdik.
Aparilan coxsayli todgigatlar naticasindo molum oldu ki, tiiranlar vo tietanlar, hamginin, onlarin
muxtalif funksionalovozli téromolori siirtkii yaglarmin bir cox xassalorini: sirtinmo, siyrilma,
yeyilmo, oksidlosma va mikrob aleyhins xassalorini xeyli yaxsilasdiraraq, effektli kiikiirdlii agqar kimi
totbig oluna bilar va funksional xassslorin (agsqar kimi) asas dasiyicilari tiiran vo tietan tsiklloridir.
Deyilonlori nozoro alarag, todqgigatlari bu istigamotdo davam etdirmoklo, tiiran vo tictanlarin
torkiblorinda muxtalif funksional gruplar saxlayan yeni nimunalarini sintez edib, bu maddolorin stirtki
yaglarinin yaglayici xassalaring tasirinin onlarin quruluslarindan asililigin1 6yranmak nazari vo praktik
ohomiyyat kasb edir. Giman edirik ki, sintez edilmis birlosmoalorin qurulusu ilo onlarin funksional
xassolori arasinda olagonin todqiq edilmosi asqarlarin moqsadydnlil sintezinin elmi osaslarinin
yaradilmasina komoklik edacak.

CH; -CH-CH;-N-CH;-CH-CH»
A I A4
R
Avrilaminavazli bis-N,N-arilamintiiranlar - bis-1,2-epitio-3-N,N-arilaminpropanlar tmumi fomulu:

kimi olan bis-N-arilamintiiranlarin siirtkii yaglarina bir asqar kimi todqigi nozori vo praktik
ohamiyyat kasb edir.

Birli aromatik aminlor epixlorhidrinlo 1:2 mol nisbhstinds reaksiyaya girdikds arilaminovozli bis-
xlorhidrinlor vo ya di (1-xlor-2-hidroksopropil) N-arilaminlor yaxud bis-1-xlor -3-N-(arilamin)
propanol-2-lar alinir:

RNH; +2CICH2—Q{—9H2—H CICH:-CH-CH-N-CH;-CH-CH,C!
o OH R OH
R=C¢Hs-, 2-CH3-CgsHy-, 3-CH3-CgHy-, 4-CH;3-CeH,-, 4-CH30-CeH,-, 4-Cl-CgHy- , 4-HO-CgH,- (1a-Vlla)

Bis-xlorhidrinlara toz halma salinmis kalium-hidroksidin efir muhitinds tosiri ilo muvafiq bis-

oksiranlar (Ib-V1Ib) sintez edilir:
+2NaOH

CICH" —CH-CH; - N—-CH»-CH - CH7C1 TTET——
T T T * _(2NaCl+2H:0)
—— CI%Ii CH—C}ﬁI—N—C ﬁ CH - CH:
NS | NS
0] Ar 0
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Nohayat, N-arilaminovazli bis-oksiranlarin (Ib-V1Ib) tioepoksidlogsmasindan bistiiranlar (Ic-VlIc)
sintez edilir:

CHa-CH — CHo-N — CH,-GH — CH, — 223
\0/ 1!\1' /S 2(NH2C=0
— CH;CH - CH;-N - CH-CH - CH;

\S / IEI&I \S Ve

Sintez edilmis maddolorin istor bis-arilaminovozli halogenhidrinlorin (Ia-VIIa), istarsa do onlara
uygun oksiranlarin (Ib-VIIb) ve tiiranlarin (Ic-VIIc) torkibi element analizi, qurulusu spektroskopik
metodlarla (IQ- vo PMR-), tomizliyi iso xromatoqrafiq analiz metodlar1 (QM- vo NTX-) ilo toyin
edilmisdir.

Beloliklo, todgigatlardan molum olur ki, muxtalif aromatik birli aminlorin — 1,2-epitio-3-
xlorpropanla reaksiyasimni qapali ampulada 95-100°C temperatur intervalinda 1:2 mol nisbotindo
apardiqda epoksid tsikli Krasuski qaydasina uygun qirilir vo noticads bis-N,N-arilaminovozli
xlorhidrinlar, bis-N,N-arilaminavozli oksiranlar va nohayat, bis-N,N-arilaminavazli tiiranlar alinir.
Sintez edilmis arilaminovozli bis-tiiranlar siirtkii yaglarina yeyilmo vo siyrilmo aleyhino asqar kimi
todgig edilmisdir. Maddolorin quruluslart ilo onlarin yaglayici xassoalori arasinda asililiq miioyyan
edilmisdir. Malum olmusdur ki, sintez olunmus bis-N,N-arilamintiiranlar M-14 markali mineal yagin
torkibino olavo edildikds yagin istismar keyfiyyatlori xeyli yaxsilasir.

OITPEAEJIEHUA KAIMUSA C HIOJNUMEPHBIM COPBEHTOM HA
OCHOBAHUMU ®PAI'MEHTA HOPCYJI®A3OJIA

P. A. AJIMEBA!, H. C. TYCEHMHOBA?, Y. M. ABIWIOBA!, ®. M. YLIPAT OB,

' Bakunckuii Tocyoapemeennviii Yuusepcumem, Baky, Azepbatioscan.
2A36p6aﬁ09fcaucmﬁ Meoemunckuii Yuusepcumem, baxy, Azepbaiioscan.
u.abilova@mail.ru

CUHTE3UpOBaH CONOJMMEP CTHPOJa C MAaJCMHOBBIM aHTHIPUAOM, MOJIU(PHIMPOBAHHBIA B
NpUcyTCTBUM Hopcyndazoma u Qopmanpaernia, W TONyYeH HOBBIM IMOJTUMEPHBIH COPOEHT.
HccnenoBana copbuusi u aecopOuusi moiaydeHHoro copbenta ¢ moHoM kagmusa(ll) u ompeneneHs
ONTUMAJIbHBIE YCIOBUSI KOHIEHTPUPOBAHHUSL.

HesnauutenbHoe cojiepkaHhe KaJMHs B TEOJIOTHYECKUX M TPOU3BOJICTBEHHBIX MaTepHaliax
00yCJI0BIMBaET HEOOXOOMMOCTb €ro BBIACICHHWS M KOHLEHTPUPOBAHHUS Iepel IMOCIEAYIOIUM
omnpeneneHreM. OOBIYHO KOHLEGHTPHUpOBaHHWE TpeOyeT OmnpeAelieHus KagMusd B HPUCYTCTBUHU
3HauuTeNnbHbIX KoymdyectBax Co, Ni, Fe, Ca, Mg, Al um apyrux >JIEMEHTOB, B CBSI3U C 4YeM
NEPCIEKTHBHBI METOJIbI, TO3BOJISIONIME H30MpATENbHO BBIJACISATH MHKPOTPAMMOBBIE KOJIMYECTBA
KaIMHA M3 CIJIOXKHBIX COJIeBBIX pacTBOpoB. Cioga OTHOCATCS COPOLMOHHBIE METOABI C
MCIIOJIb30BaHUEM XEJIaTHBIX COPOEHTOB. VX BhICOKas M30MPaTENLHOCTD TO3BOJISIET U3BJIEKATh KAJAMUS
U3 PacTBOPOB CIIOXKHOT'O COCTaBa.

B mnacrosmeirr paboTe, CHHTE3MPOBAaH COIMOJMMEP CTHPOJIAa C MAICHHOBBIM aHTHIPUIOM,
MOIU(QHUIMPOBAHHBI B TPHCYTCTBHMM HOpcyidas3ona u (opManpieruia, M TIOJNyYeH HOBBIN
NOJMMEpHBI copOeHT. [lomydeHHblit copOeHT uiaeHTUunupoBan meroqoM WK-cmekrpockornuu u
UK-criekTp copOeHTa MoATBEPKIaET MPEANONIOKEHHYI0 CTpYKTYpy. CoJliepaHne KajMHusl B pacTBOpe
omnpenessui GOTOMETPUIECKUM MeTOoIoM. it 3Tol 1enu ObLI MCIOJIB30BaH PeareHT KCHIICHONIOBBIN
opamwkeBbld. KOHIEHTpamusi MOHBI MeTaja, pacCYuTaHa C WCIONb30BaHHEM TIPaJyHPOBOYHOTO
rpaduka, TMOJTy4YEeHHBIE pe3yibTaThl 00paboTaHbl cTaTHCTUYECKH. KoInMvecTBO copOMpOBaHHOTO
KaJMHs OTIPEJEIISUIN TI0 Pa3HOCTH COJepKaHuil MeTaJuia 10 U Tociie copouuu.

Ha ocHoBanmm nomydeHHoro copOeHTta, B >kuakoi ¢ase, ans nona Cd(Il) Obmm ompenesneHs
ONTUMAJIbHBIE YCIOBHs copOumu. M3ydeno BimsiHre pH Ha mpenBapuTebHOE KOHIIGHTPUPOBAHUE
nonoB Cd(II) B crarmueckux ycnoBHsX Ha XenarooOpasywoumem copbeHte B auanasone pH 1-8.
KonnyecTBeHHOE W3BICUEHHE HMOHOB METANIOB JgocTuraercs B uHTepBaie pH 5. beua usydena

Baku Engineering University 133 05-06 May 2017, Baku, Azerbaijan


mailto:u.abilova@mail.ru

I INTERNATIONAL SCIENTIFIC CONFERENCE OF YOUNG RESEARCHERS

3aBUCUMOCTh COPOIMOHHOTO TIporecca OT BpeMeHH. COpOIMOHHOE pPaBHOBECHE JOCTHUTACTCS B
TeueHue 120 MUH. KOHTaKTa pacTBopa ¢ copoeHToMm. [lpu B3anmoneiicTBuu copOeHTa ¢ )KUIKON (azon
mociie /1Ba daca, crenenb aacoporun non Cd(Il) ymenpmaercs. YBenndeHue mporecca HaOyXaHUs
copbeHToB crmocoOcTByeT BhiAeneHnto noHoB Cd(Il) m3 cdepsrl, moriomenHsx 3a cuer nupdysun.
JanpHeiinee yBennueHne BpeMEHH COPOLIMH HE N3MEHSIET XapaKkTepUCTUKU copOenTa. M3BectHo, 4To
WOHHAsl CHJa, KOTOpPOE CIOCOOCTBYET 3HAUYUTEIBHOMY YMEHBIICHHIO CTENeHH CcOopOuMu U
CYIIIECTBEHHO BIIMSET HA THOKOCTH TBepAO(ha3HON MaTpHIBI U COCTOSHHE (PYHKIMOHAIBHBIX TPYIII
aHAINTUYECKOTO peareHTa. lloaToMy wucciiejoBaHa 3aBUCHMOCTh AHAIWTHYECKOTO CHTHalla OT
KOHIIEHTpAIMK pacTBopa Kanuu xjopuna B nuamnazone 0,1-1,4M. OTmeueHo oTpHLaTeNsHOE BIMSIHUE
YBENIWYEHHUS] MOHHOW CHIIBI pacTBOpa Ha CBOMCTBA COpOEHTA, YTO OOBICHSETCS IKPAHUPOBAHHUEM
KOOPIMHAIIMOHHO-aKTUBHBIX TPYI WOHAMH 3JIeKTponuTa. Bce manmpHeWIne OmbITHl MPOBOIMIN B
pactBopax ¢ uonHou cwoii 0,8M (KCI).

C yBenmumueHneM KOHIEHTpanmnyd HOHOB kKaamua(ll) B pacTBope yBenWduMBaeTcs KOIHYECTBO
COpPOUPOBAPOHHOTO META/A, a MPH KOHIEHTPALMH PaBHOi 8-10™ MOMNB/T CTAHOBHTCS MaKCHMAIBHO
(PH=5, C_ .. =8-10° MOIB/1, V46 =20 MII, M5 =0,05 r, CE=714 mr/r).

Jlnst BIOOpA TOIXOJAIIETO IFOCHTa UCIBIThIBAIK pasiuunbie kucinotel- HCIO,, H,SO, HCI.
HauGonbiiiee BIUsSHUE Ha CTENIEHb JecopOuuu kaamus okasbiBaeT H,SOy4. i BEIOOpA MOIXOASIIETO
AITFOEHTA UCTIBITHIBAH pa3nudHable KoHeHTparun 0,2-2 M H,SO,. B manpHEWmmMx 3xcnepuMeHTax B
Ka4yeCTBE DII0EHTa UCIob30Banu 5 i 1 M H,SO,.

Nzydeno memaroiee BIUSIHUE ITOCTOPOHHUX MOHOB — MaKpO- ¥ MUKPOKOMITOHEHTOB MaTpPHIIBI —
Na*, K, Mgz+, Ca®*, Fe*, AP**, Cu*, Mn**, CI, SO,* MIPU KOHIEHTPUPOBAHUM MHKPOKOJINYECTB
Cd(Il). nst m3y4yeHus BIUSHAS STUX HOHOB TOOABIISUIH 10 OTJEIBHOCTH UX PAa3JIMYHBIE KOJINYECTBA K
50 mn pactBopa, coxepxkamiero 15 mkr Cd(Il). 3areM 3Tu pacTBOPBl KOHICHTPUPOBAIA H
aHAM3WPOBANIM, KaK YKa3aHo B Ta0mmme. M3 TaOnumbl BUAHO, YTO OCHOBHBIE MakKpoO- W
MHUKPOKOMITOHCHTHI HE BIIMSIOT 3aMeTHO Ha u3BjieueHue nona Cd(Il) pazpaboTaHHBIM METOIOM.

Cd2+

Tabauna. BnusHne KOMIIOHEHTOB MaTPHUIIBI Ha POLIECC COPOIUU

Non KonnenTpanust, MKI/mMI Crenens copbumn, %
Na* 20000 99
K* 30000 100

Mg* 6000 94

Ca** 5000 95
CI 40000 100

SO0,.”~ 10000 99
Fe®" 10 97

Al 10 99

Mn** 10 99

cu”” 10 97

ITocne pereuepannmn a,I[COp66HT HE TEPACT CBOU COPGHHOHHLIG CBOMCTBA U MOXET OBITh BHOBb MC-
IIOJIB30BaH. MeTOI[I/IKI/I HCIIOJIB30BAHKI ITPU OIMIPEACIICHUN KaJIMUs B ICUCHU KPYITHOT'O pOraToro CKoTa.

SALISIL ALDEHIDI 9SASINDA SINTEZ EDILMI$
REAGENTLORIN FE(II1)-L9 KOMPLEKS BIRLOSMOLORININ
TODQIQI VO ANALITIK TOTBIiQI

C.A. MOMM®ODOVA, F.S. OLIYEVA, F.M. CIRAQOV, N.Q.SIXOLIYEV
BAKI DOVLOT UNIVERSITETI
CHINARA.MAMEDOVA.86 @MAIL.RU

Domirin(IIl) spektrofotometrik toyini iiciin ham tizvi ham do geyri-lizvi reaktivlerden istifads
olunmusdur. Lakin, iizvi reaktivlordon istifadoys asaslanan fotometrik tayin metodikalar1 daha yiiksak
analitik xarakteristikalara malik oldugundan praktikada genis istifado olunur. Miixtalif asash
arintilords , alvan metallurgiya mohsullarinda va igkilarde Fe(Ill)-in spektrofotometrik toyini ii¢iin
1,10- fenontrolin vo 2,2’- dipiridil klassik reaktivler hesab olunur vo molum doévlst standartlarinda
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mohz bu reaktivlordon istifado toklif olunmusdur . Odebiyyatdan molumdur ki, domirin (1)
spektrofotometrik toyini {igiin torkibinde OH-qrupu ve donor azot atomu saxlayan reagentlor genis
totbiq olmusdur. Buna goroa do, domirin (I11) spektrofotometrik toyini t¢lin 2-((E)-(((E)-1-piridin-2-
il)etiliden)hidrozono)metil)fenol(R,), 3-((E)-2-hidroksibenziliden)hidrozo)indolin-2-on(R,) vo (E)-2-
hidroksi-3-((2-hidroksibenziliden)(amino)benzolsulfotursunun(R3) Uclincti komponentlor istirakinda
va istiraki olmadan tadgiqat metodlar islonmisdir.

Tacriiba gdstarir ki, domir(iii) ionu r;—r3 reaktivlori ils intensiv rongli kompleks birlosmalor amala
gotirir. bu reaktivlorin hor birinin domir(iii) ionu ilo amoalo gotirdiyi kompleks birlosmolor todqiq
edilmis, binar komplekslors iiglincii komponentlorin- kation tip sothi-aktiv maddoslor
(setilpiridinxlorid, setiltrimetilammoniumbromid), geyri-ionegen sathi—aktiv maddolor (triton x-114),
aromatik aminlor (diantipirilmetan —dam,, diantipirilfenilmetan-dafm, 8-oksixinolin), difenilquanidin,
4-aminoantipirinin tosiri Oyronilmisdir. ii¢lincli komponentlorin tosirindon domirin(iii) 13, ra, I3
reaktivlori ilo amoalo gotirdiklori kompleks birlosmolorin isiqudma spektrindo vo optimal ph—da
miisyyan doyisikliklor bas verir. belo ki, kompleksomalogolmonin optimal ph—i turs miihito dogru
stiriigiir, optimal ph—da optiki sixligin qiymati artir, maksimum isiq udmasinda batoxrom yerdoyisma
bas verir.

Spektrofotometrik metod vasitasi ilo misyyon edilmisdir ki, R;—Rs reagentlori ilo turs miihitds
Fe(lIionu ilo tiind qirmizi kompleks birlogsmalar amolos gatirir. Kompleks birlosmolorin optimal soraiti
pH 4,0 (Amax=280 nm) Ry, pH 5,0 (Anax=331 nm) R,, pH 4,0 (Amax=353 nm) Rs. Eyniligandli va
mixtalifligandli komplekslorin torkibi izomolyar seriyalar, Starik-Barbanelin nisbi ¢ixim vo tarazligin
stiriismasi metodu ils toyin edilmisdir.

Cadval 1. Kompleks birlogsmslarin asas fotometrik xarakteristikalar1

Reagentlor PHopt | Amax, M| Emax Komponentlor nishati Ber ganununa
tabegilik intervali

FeR, 4 280 9500 1:2 0,448-3,584
FeR;-4-aminoantipirin 3 301 13500 1:2:2 0,224-4,48
FeR,-DAM 2 286 12500 1:2:1 0,224-4,48
Fe(lINR, 5 331 12500 1:2 0,448-1,792
Fe(ll)R,-DAM 3 376 18000 1:1:2 0,112-2,24
Fe(l11)R,-8-oksixinolin 4 467 22000 1:2:2 0,179-2,24
Fe(l1)R,-DFQ 3 369 16000 1:1:1 0,224-2,24
Fe(llR; 4 353 10000 1:2 0,448-2,24
Fe(llI1)Rs-DAFM 1 378 13000 1:2:1 0,112-3,36
Fe(l11)R3-8-0ksixinolin 3 389 16000 2:2:1 0,112-2,24
Fe(l11)R3SpCl 3 374 16250 0.112-4.48 1:1:2
Fe(lI1)Rs- STMABr 2 392 19000 0.112 -4.48 1:1:1
Fe(l11)R5-Triton X-114 3 385 11000 0.224-2.24 1:2:1

Cadvaldan gorindiyi kimi t¢tinct komponentlarin tasirindan kompleksamola galmanin optimal
soraiti daha turs miihito stirtigiir , mlxtslifligandli kompleks birlagsmalarin molyar udma amsallar1 da
binar kompleksa nishoaton yiiksak olur.

Gostarilmisdir ki, is1q udma spektrinde KSAM-1n tasirindon batoxrom siiriismonin bas vermasi bu
KSAM-1n reagentin torkibinds olan OH-la elektrostatik garsiliglt tasirds olmasi, yani assosiatin amala
galmasi ils olagadardir.

Reaksiyalarin digor analitik parametrlorini, yani segiciliyini 0yronmak Gglin kompleksamaloagal-
mo reaksiyalarina konar ionlarin vo poardaloyicilorin tosiri Oyronilmisdir. Tocrliba gostorir ki,
eyniligandli vo miixtslifligandli komplekslor turs miihitde amala galir, Ona géra do bu reaksiyalarin
yuksak segiciliya malik olacaqlarini gabaqcadan prognozlasdirmagq olar.

Islonmis metodikalar almanin @¢ néviindo (simerenko, fudji, palmet), bananda, noxudda,
garabasaqda , ag ¢orokds va bugda kepayinds domirin mikromigdarinin tayini U¢un tadbiq edilmisdir.
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MUXTOLIF PIRIMIiDINTIONLARIN HETARILSULFAMID
TOROMOLORININ SINTEZI

Sevinc QOCAYEVA, Sevgi MOMMODOVA, 9fsun SUCAYEV
AMEA akad. ©.Qulivev adina Asqarlar Kimyast Institutu
gocayeva_s@yahoo.com

Funksionalovazli sulfamidlor hartorafli tosiro malik dorman maddslari kimi maghur olmagla
yanas1 yiiksok herbisid, pestisid, antioksidant vo s. vasita kimi totbig olunur. Hetarilsulfamidlorin
sintezi Ugln on yaxst sintonlar olaraq piridin va c¢li aminlorin dordli ammonium duzlari,
funksionalovaz olunmus quanidinsulfamidlor ola bilor. Bundan slavs, torkibinds pirimidin hissaciklori
olan sulfonamidlor onlarin virus sleyhino vo Xargong sleyhino dormanlar kimi istifado olunmasina
imkan veron sitotoksik tasirlor niimayis etdirirlar.

Bu mirokkab maddslor homginin foal bakterisidlordir. Onlarin mikrob sleyhins faaliyyati vo
muxtalif mikroorganizmlors tosiri molekulda olan heteroatomlarin vo miixtslif funksional qruplarin
tobistindon asilidir. Belaliklo, torkibinds ikindvali mirokkab maddalor olan yeni sulfonamidlor,
xususilo doa aril sulfonil xloridlarin heterotsiklik aminlarlo reaksiyasi ohomiyyatlidir. Maraqlidir ki,
amin grupunun izoksazolda vaziyysti onun reaksiya gabiliyyatliyino ¢ox tosir edir.Bu istigamotdo
todqiqatlart davam etdirarok torafimizdon yeni hetaril sulfonamidlor (1-(4-metilsulfonil)-2-tion-4-aril-
5-Z-6-metilimidazollar) alinmisdir. Belo ki, trietilamin katalizatoru istiraki ilo mixtalif heteroatomlu
aminlorlo vo aril sulfonil xloridlo avoz edilmis tetrahidropirimidintionlarin reaksiyast mogsadyonli
yeni maddalarin (1-XI1) alinmasina gatirib ¢ixarmigdir. Bu reaksiya trietilamin katalizatorun istiraki
ilo 70-80°C-do 2.5-3.0 saat oarzindo tamamlanmigdir. Reaksiyanin timumi sxemi agsagidaki kimidir:

X
z NH REZ NS
. | /& + H3C@SOZCI —har 0=s=0

N S
H
CHs  (1-X11)

Ne Z R* X

| COOCH,CHj, H CeHs

T COCHj CH; CoHs
Il COCHj CH; CeH.OH
v COOCH,CH,CH; CH;, CeH,-CHs
V COOC,H,O0COCCH,CH; CH; CeHs
VI COOC,H; OC,Hs CH;
VI COOC,Hs OCHj CH;
VI COOC,Hs CH; CH;
IX COOC,Hs CH;, CeHs

X COCHj,4 OC,Hs CH;

Xl COCHj,4 CH; CH;
XII COOC,Hs OC,Hs CeHs

Bu reaksiyalar zamani alinan maddslarin rentgen sturuktur analizi yolu ils siibut edilmisdir ki,
nukleofil avozlonma N2 voziyyatds bas verir. Ciinki N1 vaziyyatds yerlogon N-H rabitasinin uzunlugu
N2 vaziyyatinds olan N-H rabitosinin uzunlugundan qisa oldugu {iglin nukleofil reagentin ora daxil
olmasi ¢atinlogir.

Yeni sintez olunmus maddalor kristal qurulusa malikdir. Tomizliyi nazik tabagali
xromatografiya ilo toyin edilmisdir. Alman birlosmoalorin qurulusu IQ, *H vo *C NMR va rentgen
analiz daxil olmagla an son spektral vo fiziki-kimyavi tsullarla tesdiq olunmusdur.
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KiMYANIN SINERGETIK TODRISI

Ilyas XALIQVERDIYEV
Azorbaycan Dovlst Pedaqoji Universiteti (Magistr),
Bes95@box.az

Sinergetika anlayis1 elmo kegan asrin yetmisinei illorinds moshur alman fiziki vo riyaziyyatcisi
G.Haken vo ondan asili olmayaraq gorkemli belgika fiziki vo kimyagis1 1.Priqojin torofindon daxil
edilmis, miioyyon bilik kitlosindon formal omoliyyatlarla yeni biitov biliyin alinmasini tomin edoan
yeni elimlor arasi istigamotdir.

Sinergetik tohsil modelina osason tolim prosesi informasiyanin fonn miallimi tarofindon
otarilmasi vo sagird torafindon bu informasiyanin qobul edilmoasi prosesi deyildir. Talim prosesi
muollim va sagirdin sinergetik miinasibatlori, yoni materialin garsiligli iglonilmasi, mivafig naticalarin
alds olunamsinda birga amakdasliq, problemlarin hallinds garsiligli anlasma Gzorinds  qurulmalidir.
Sinergetik tohsil modeli bir sira fonlorin, hamginin kimya fonninin todrisinds istifads edilo bilocak an
effektiv tohsil modellorindon biri hesab edilir. Kimyanin sinergetik 0yradilmoasi zamani Gyradilon
movzuya aid biliklor toplusu kimya, biologiya, fizika, geologiya vo s. fonnloro aid todris
materiallarindan oldo edilir. Daha sonra mohz hamin biliklor toplusu hesabina tadris edilocok yeni
bltov bilik alds edilir vo hamin biliyin todrisi prosesi hayata kegirilir. Kimyavi biliklarin, masalon, hor
hans1 bir kimyavi elementin sinergetik Oyrodilmasi zamani avvalco hamin elementin monbayi,
monsgayi, onun insan hayatinda shomiyyati barads malumat vermok daha mogsadsuygun hesab olunur.
Masalon, azotun sinergetik todrisi zamani ilk 6nca onun asas manbayinin atmosfer oldugu vurgulanir.
Daha sonra tobistdoki dovran1 haqqinda sagirdlora malumat verilir. Bu zaman sagirdloro ilk 6nca
atmosferdoki sorbast azotun paxlali bitkillorin koklorindo movcud olan nitrifikasiya bakteriyalari
torafindon manimsanilorok mineral birlosmoaloro gevrildiyini, daha sonra iss ham paxlali, hamds digor
bitkilorin minerallar1 manimsadiyini vo onlarin torkibinds olan azot elementinin ziilalin sintez edilmasi
prosesinda istifads edildiyini, bitki insan va heyvan tarifindan yeyildikds homin bitkillorin tarkibindoki
bitki monsali ziilalin canli orqanizmada heyvani monsali zulala ¢evrildiyini, istor heyvan, istor bitki,
istarsada insan mahv oldugdan sonra iss onlarda olan ziilalin ¢iiriidiicii bakteriyalar hesabina karbon
qazi, su vo molekulyar azota pargalandigini vo amoalo golon molekulyar qurulusa malik azotun
atmosfera verildiyini miallim sagirdlora bildirir. Nitrifikasiya vo denitrifikasiya bakteriyalarinin
azotun doévranindaki funksiyasini izah edon misllim bu zaman biologiya fannin mazmununa miraciat
etmis olur. Yuxarida geyd edilonlara gors azot ham insan, ham heyvan hamds bitkilar Gglin oldugca
mihim shomiyyat kasb edon makro elementlordon biridir. Belaliklo, canli organizma iigiin oldugca
vacib element olan azot bitki Ugin 3 osas gida elementindon biri hesab edilir. Bu sabsbdonds
torkibinds azot vs ya digor 2 gida elementindan hor hansi biri, ikisi, vo ya har 3 olan mineral gubralor
bitkilora verilir va belaliklo onlarin mohsuldarligi artirilir. Azot hamginin maye halda bir soyuducu
madds kimido zoruri hallarda istifado edilir. Bu deyilonlor azotun insan hayatinda na qodor
ohomiyyatli oldugunu gostarir.

Muhim birlosmalori hagqinda mallumat vermoklo azotun digor elementlordon forgli vo oxsar
xassalari gostarilir. Masalon azotun hidrogenls reaksiyaya daxil olmasi naticasinds sonayeds amonyak
gazinin, daha sonra bu gazin katalitik oksidlogdirilmasi naticasinds azot monooksid, azot monooksidin
katalitik oksidlogmasi naticasinds azot dioksid, azot dioksid, oksigen vo suyun qarsiliqli tasiri
naticasinds nitrat tursusu alds edildiyi sagirdlors bildirilir. Qeyd etdiyimiz homin bu proses sonayeda
nitrat tursusunun alinmasi prosesidir. Nitrat tursusu azotun an mihim birlagsmalarindoan biri hesab
edilir. Nitrat tursusu qatt sulfat tursusundan sonra an quvvatli ikinci tursu hesab edilir. Homin bu
tursunun torkibindoki azot atomu doérd valentlik gdstorir vo azotun oksidlogsma daroacasi +5-a barabor
olur. O, hamginin metallar vo geyri- metallarlada bir sira mithiim shamiyyat kasb edan birlogmolor
amoalo gotirir. Daha sonra azotun tobistds tapilmasi, laboratoriyada alinmasi, fiziki xassalori, Kimyavi
xassalari vo birlogmalari sinergetik tohlil vastasilo dyradilir. Yekunda iss onun totbigi kegmisds Vo
muasir dovrde mugayisali sokilds izahla, misallarla sarh edilir.

Kimyada elmi biliklorin sinergetik metodoloji todrisi foalligin, maragin, montigi tofokkuriin
inkisaf etdirilmosina vo nohayat tadrisinds asas sort olan talim-torbiysnin va manimsamoanin
artirtlmasina sabob olur.
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FUNCTIONALIZATION OF THE MULTIWALL CARBON
NANOTUBES USING POLY(VINYL ALCOHOL) TO OBTAIN THE
STRENGTHENING ADDITIVE FOR CONCRETE

Elvin MALIKOV*, Oktay AKPEROV, Mustafa MURADOV
Baku State University
bsuc@hotmail.com
AZERBAIJAN

Carbon nanotubes (CNTs) have received considerable attention recently owing to their unique
electronic and mechanical properties that are expected to lead to breakthrough industrial applications.
They can be synthesized by chemical vapor deposition (CVD), laser ablation and d.c. arc discharge
techniques. Among these techniques, CVD has inherent advantages such as better control over process
parameters and good scalability. In this process growth involves heating a catalyst to high
temperatures (500-1000°C) in a tube furnace and a hydrocarbon source gas through the tube reactor
over a period of time. The basic mechanism of this process is the dissociation of hydrocarbon
molecules catalyzed by the transition metal and the saturation of the metal nanoparticle with carbon.
The subsequent precipitation of carbon from the metal particle leads to the formation of tubular carbon
solids in a sp? structure which are called carbon nanotubes.

CNTs exhibit a well-known tendency to form agglomerates due to van der Waals forces, which
makes them extremely difficult to disperse and align in a polymer matrix. Thus, a significant challenge
in developing high performance polymer/CNTs composites is to introduce the individual CNTSs into a
polymer matrix in order to achieve better dispersion and alignment, promote strong interfacial
interactions and improve load transfer across the CNT-polymer matrix interface. The functionalization
of CNTs is an effective way to prevent nanotube aggregation. It can improve their solubility as well as
dispersion properties in solvents and in other systems. There are several approaches towards CNT
functionalization including defect functionalization, covalent functionalization and non-covalent
functionalization.

The two main pathways suggested for the covalent grafting of polymers to CNTs are the “grafting
from” and the “grafting to” approaches. In these approaches the polymer-CNT nanocomposites can be
prepared with high grafting density.

In this work the multiwall carbon nanotubes (MWCNTS) synthesized by CVD technique over an
Fe-Co/alumina catalyst were purified and then oxidized using KMnQO, in order to activate the surface
wall layers of the MWCNTSs. The resultant active nanostructure was then grafted with poly(vinyl
alcohol) (PVA) via the “grafting to” approach. The process was carried out using concentrated sulfuric
acid through the Fischer esterification route, i.e. by connecting the MWCNTS to the PVA via ester
groups. It is observed that the solubility of the MWCNTSs is improved with functionalization. The
adhesion effect and tendency to form entangled stacks generally make MWCNTs unusable for
manufacturing advanced plastic materials. However, grafting MWCNTs with PVA gives us the
opportunity to overcome this problem. The advantage of this process is that the obtained graft
structures can be oriented by exploiting the conformational changes of PVA macromolecules.
Therefore, the obtained material can be a precursor for the manufacturing the advanced plastic-
composite materials or an additive to construction materials for strengthening purposes.

The obtained nanostructure was characterized by Raman spectroscopy, X-ray diffraction (XRD),
Fourier Transform Infrared spectroscopy (FTIR), Energy-dispersive X-ray spectroscopy (EDX),
Scanning Electron Microscopy (SEM), Transmission Electron Microscopy (TEM) and
Thermogravimetric analysis (TGA) methods. FTIR confirmed the presence of the characteristic peaks
of the anticipated ester groups. The completion of the grafting process was also confirmed by XRD
and Raman spectroscopy. Microstructure images of the nanostructures obtained by TEM and SEM
revealed that the MWCNTSs are uniformly covered with the polymer which shows the effectiveness of
the method. This is the surface polymer layer that keeps MWCNTSs apart, makes them soluble in
hydrophilic solvents and prevents their entanglement and agglomeration. The TGA results revealed
high value of thermal durability and functionalization.
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Fig. 1. TEM images of pristine-MWCNT (a), oxidized-MWCNT (b,c) and PVA-MWCNT (d).
- | TR » ’

The final nanostructure was used as the additive in preparation of the concrete samples and the
mechanical properties of these samples were characterized by compression strength tester in
comparison to initial samples. According to the experiments, the compressive strength of the concrete
was improved about 36.5 % with addition of the PVA-grafted MWCNT nanostructure even in 0.01
wt% in comparison to zero concrete (concrete sample without the additive). It reveals that the
functionalization of the MWCNTSs with PVA makes them ideal strengthening additives for concrete.

Fig. 2. Compression strength diagram of zero concrete [CO] (a), pristine-MWCNT/CO (b) and PVA-grafted MWCNT/CO.

N/mm? 15.7

DIELECTRIC CHARACTERIZATION OF NICKEL SULFIDE-FNBR
NANOCOMPOSITES OBTAINED BY SILAR METHOD

Ofeliya O. BALAYEVA, Mustafa B. MURADOV,

Goncha M. EYVAZOVA, Abdulsaid A. AZIZOV

Baku State University
ofeliyal989@inbox.ru

In this work, Cu,S-Ni,S,/FNBR and CuS-Ni,S,/FNBR nanocomposites were prepared from -
NiS/FNBR by ion exchange method and dielectric properties of nanocomposites have been
characterized. NiS/FNBR nanocomposite was synthesized by a successive ionic layer adsorption and
reaction (SILAR) method [1] and FNBR was obtained after the oxidative chlorophosphonation
reaction of NBR-26 [2].

Samples were used for the study are as follows:

N1- B-NiS/FNBR;

N2- Cu,S-Ni,S,/FNBR (synthesized using 0.25 M of CuSO,x5H,0 as a Cu precursor);

N3- CuS-Ni,S,/FNBR (synthesized using 0.5 M of CuCl,x2H,0 as a Cu precursor);
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Fig.1. Frequency dependence of the real part of dielectric constant (¢): a) N1, N2 and N3 at room temperature;
b) NiS/FNBR (N1); c) Cu,S-Ni,S,/FNBR (N2) (synthesized using 0.25 M of CuSO,x5H,0);
d) CuS-NiyS,/FNBR (N3) (synthesized using 0.5 M of CuCl,x2H,0).
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Frequency dependences of the real part of dielectric constant of all three samples (N1, N2 and
N3) at different temperature (26 °C, 40 °C, 60 °C, 80 °C, 100 °C and 120 °C) are shown in Fig.1.
Frequency dependence of dielectric constant (¢) of NCs at room temperature are shown in Fig. 1(a).
As can be seen from the Fig.1(a) with the including of copper atoms into NCs and depending on
copper concentration the dielectric permittivity has decreased in direction of N2—N3—NI1. At the
same time €' decreases with the increase of frequency. As seen in curves (Fig.la), an increase of
dielectric constant at low frequency area with the rise of temperature is explained by the interfacial
interaction between the polymer and particle surface [3]. Such a change of €' is due to the effect of
temperature on the polymer chain vibration and changing of surface properties. The cross-over
frequency for N1 sample is 3.14:10* Hz, for N2 (synthesized using 0.25 M of CuSO4x5H,0) is
1.26°10° Hz and for N3 (synthesized using 0.5 M of CuCl,x2H,0) is 6.28:10° Hz. Although in N3
sample, that kind of stabilization is observed in a slightly lower frequency than N2 sample, the high-
frequency stabilization is observed in the N2 sample. It is may be due to the fact that the N2 sample
was synthesized using oxidizing nature CuSO4x5 H,O as a copper precursor, and several other
compounds (Fig.1) capable of decreasing the dielectric constant have been formed into the N2 NCs.

For N3 sample, at higher temperature (60 °C, 80 °C, 100 °C and 120 °C) more accurate Cole-
Cole plots have been observed. It could be explained by not only the conductivity of CusS is higher,
and also at high-temperature polymers melt and completely covers the NPs surface. This case leads to
increasing of homogeneity into the composite.

After high temperature (120 °C) dielectric measurement all three samples were cooled to room
temperature and dielectric measurements were carried out again. When we measure samples at 120 °C
temperature, some of the destruction and conformation (structural arrangement) in polymers affect to
interfacial interaction between the polymer and particle surface. This distinction can also be explained
that, at high-temperature measurement some of the carriers transmission from one energy level to
another and dipole orientation did not return completely to the previous situation.

THE STUDY OF THE METHYL ETHERS OF FATTY
ACIDS AS COMBUSTION MODIFIERS

Tarana Aslan MAMMADOVA, Mutallim Maharram ABBASQOV,
Anar Amil NAMAZQOV, Vagif Maharram ABBASOV

Yu.G.Mamedaliyev Institute of Petrochemical Processes of Azerbaijan National Academy of Sciences

In this proceeding, the manufacture process of the biodiesel ethers based on miscellaneous
vegetable bioresources like corn and sunflower oil and methanol in magnetic field with an intensity of
15-45mT at 65°C temperature with 6:1 ratio of methanol to oil by using 1,3-bis (isopropylamino)-
propan-2-ol as catalyst has been studied. The experiments were conducted in three-neck round-bottom
flask which is placed in magnetic field produced by electromagnets and equipped with thermometer,
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mixer and dropping funnel. The amount of catalyst (according to oil) was in the interval of 1-3%.
Refined corn and sunflower oils and unrefined sunflower oil were used as vegetable oils.

The yields of biodiesel ethers are in the interval of 22-26% (% wt) in normal conditions by using
new synthesized 1,3-bis (isopropylamino)-propan-2-ol catalyst with 1% mass in the process which
lasts 40 minutes. However, as a result of the applied magnetic field, the yields are doubled in the same
duration, they were 43-46%). The yields of biodiesel ethers are 43-48% and 58-62% during 2 and 4
hours respectively, whereas the same pointers are 62-68% and 72-81% (% wt) in the presence of
magnetic field.

As a result of the experiments, it was observed that, 95-97% (% wt) yield is obtained during 40
minutes under magnetic field if the amount of catalyst is increased to 3%. However, under standard
conditions, the same indicator is 61-65% and even during 4 hours, it is 90-91% (% wt).

Manufactured biodiesel ethers have been added to the mineral based diesel fuel by 5% and 10%
and the properties of these compounds and flue gases have been studied. As it is obvious from the
given data, for 5-10% compounds, decreases of 24,7 -40,3 %, 6,8-11,0 % and 9,8 -10,5 % (% wt) have
been recorded for CO, NO, and SO, gases respectively.

The content of flue gases, % mass
CcO SO, NO,
Primary mineral diesel fuel 0,575 | 0,058 0,051
After addition of 5% biodiesel 0,434 | 0,054 0,046
After addition of 10% biodiesel 0,358 | 0,053 0,045

Besides that, the smoking ability of produced compounds has been determined by “Smokemeter
495/01” device in the Laboratory of Ecological Control of Transport Vehicles in the Department of
Ecology in SOCAR and 44% decrease has been observed for 10% compounds. At the same time, for
5-10% compounds, wear scar diameter is 460mic by decreasing 24-45% in diesel engines.

MIS(HTIOSTIBITIN UZVi MUHITDO SINTEZI

R.Y.QULiYEV, 9.M.ARAYEV, A.B.RZAYEVA
AMEA Naxg1van Bélmosi, Tobii Ehtiyatlar Institutu
aliye.rzaeva@mail.ru
AZORBAYCAN

Muasir dovrds energetika qurgulari asasan tobii ehtiyatlari tiikkona bilocok yanacaglar (neft, gaz,
kémdir) esasinda qurulmusdur. Buna gore do son zamanlar diinyada alternativ va barpa olunan enerji
monbalarinin dyranilmasi vo ondan istifado edilmasi daha ¢ox maraq kasb edir. Bu sahads ekoloji
cohatdon tomiz vo tlkonmoyon resurs ehtiyatlarinin olmasi, Giinas enerjisindon istifado edilmasi
istigamatinds aparilan todgigatlar, yeni giinos batareyalarinin yaradilmasi, onlardan istifads edilmasi
bitin dlnyada ilbail artir. Ancaq giinas batareyalari ila alinan enerjinin anonavi yolla alinan enerjidan
baha basa golmosi, yeni daha ucuz vo ekoloji cohatdon tomiz materiallarin (giinos ¢eviricilarinin)
yaradilmasini daha ¢ox aktuallagdirir.

Torkibindo miiayyan godor surms olan kaliumantimoniltartrat duzu, ekvivalent miqgdarda
gotiiriilmiis mis(T)xloridls birlikde 5 ml etilenglikolda hall edilir. Mahlul tacriibs gabina kegirilir vo
Uzorina stexometriyaya uygun natriumtiosulfatin etilenglikolda mshlulunu slave etdikdon sonra
mohlulun pH-1 8-9 hoaddina gatdirilir. Tacrlibs gabi teflon kiiveyto yerlosdirilir, agz1 kip baglanir vo
Speedwave four BERGHOF (Almaniya) mikrodalgali elektrik qizdiricisina qoyulur. Niimunas 433 K
temperaturda 10-12 saat saxlanilir. Belo ki, tocriibenin avvalinds Cu™, Sb™ ve S%nin etilenglikol
muhitinds qarsiliglt tesiri zamani avvalca tind gahvayi rongli ¢cokintl omals galir (pH-9). Qizdirma
davam etdirilir vo 10 saatdan sonra tacriiba qabinda gara rongli pambiqvari ¢okiintii alinir. Proses basa
catdigdan sonra ¢okiintii siisa slizgacdan suziillir, avvalca zaif xlorid tursusu, sonra isa ultra tomiz su
ilo yuyulur. Sonda niimuns etil spirti ilo yuyuldugdan sonra 333-343 K temperaturda vakuumda
qurudulur. Mis tiostibitin ¢iximi1 85-90 % taskil edir.
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Mis(Dtiostibitin solvotermal metodla nano- va mikrohissaciklarinin amala golmasins, bdylimasins
vo formalagmasina temperaturun tasiri (433, 443, 453 K) 6yronilmis vo alinan hissaciklorin sokillori
¢okilmisdir (TM-300 Hitachi electron mikroskopu). 433 K temperaturda alman nanocubuglarin
olgllori, diametrlori 475 - 751 nm, uzunluglar1 10-50 um arasi doyisir. Temperatur artdiqca (443 K)
hissaciklorin formasi vo Olgiilori do doyisir. Yuxari temperaturda (453-473 K) niimuna (CuShS,)
holledicido bir godor holl olur. 443 K temperaturda alinan hissaciklor kubik vo ya yarim kubik
formasini alir. Hesab edirik ki, solvotermal metodla islonmis CuShS,-nin nano- va mikrohissaciklorinin
amoala golmasi va yetismosi temperaturdan, vaxtdan, hom do maye fazadan asilidir.

Moalumdur ki, halkogenidlorin Gzvi vo su mihitinds alinma tsullarindan asili olaraq torkiblori
forgli olur, yoni muxtalif stexiometriyaya uygun birlosmalaor alinir (MesSbS;, MeSbS; va s.). Ona gora
do solvotermal metodla alinmis niimunslorin  (CuShS,) NETZSCH STA 449F3 cihazinda
termogravimetrik vo differensial termiki analizlori aparilmigdir.

Muoyyan edilmisdir ki, niimuns 293-1073 K temperatura kimi qizdirildiqda bas veran Kiitls itkisi
5.67 mq toskil edir va kutlo itkisi nimunads olan kiikiirdiin ayrilmasi hesabina bas verir. Analiz ti¢iin
gOtliriilmis 22 mq niimunads nozori olaraq 5.63 mgq kiikiird vardir. Kiikiirdiin tacribi vo nozori
migdarlar1 eyni oldugundan birlosmanin CuSbS, formuluna uygun galdiyini sdylomok olar.

Eyni zamanda nlimunanin kimyavi torkibi enerji rentgen spektrometrinin (EDX) kdmayi ilo tayin
edilmisdir. CuSbS, nanobirlosmasinin etil spirtinds 2.50-10"* mol/l qatiligli mohlulu hazirlanmis vo
onun udma spektri U-5100 Hitachi spektrofotometrinds ¢okilmisdir. Udma spektrino asasan
birlosmonin gadagan olunmus zonasinin enini miioyyen etmok tigtin nisbi vahidlarlo (aAv)? - f (hv)
astlilig1 qurulmus vo aparilmis hesablamalarla niimunonin gqadagan olunmus zonasinin eninin Eg
=1.76 eV oldugu miiayyon edilmisdir. Bu iso CuSbhS; nanobirlasmasinin yarimkegirici xassali
oldugunu gostarir.

ARSEN(IDSULFIDLO SURMOIINXLORIDIN SUMUHITINDO
QARSILIQLI TOSIR PROSESININ TODQIiQi

B.Z.RZAYEV, A.B.RZAYEVA
AMEA Naxg1van Bélmosi, Tobii Ehtiyatlar Institutu
aliye.rzaeva@mail.ru
AZORBAYCAN

Odobiyyatda molum olmayan birlosma sirma(Ill)tioarsenitin alinma metodu islonmisdir. Metod
arsen(lsulfidin stirmoa(ll)xloridla su mihitinds garsilight tesirine asaslanir. Siirmo tioarsenitin
alinma goraiti: ¢axir tususunun istiraki ilo temperatur 293 K-ds, pH=1.5-2.5, temperatur 343-363 K-da
pH 1.0-3.5, 2As,S;-0in SbClz-o nisbati 1:2. Kimyavi analizlo stirma(lll)tioarsenitin torkibi, reaksiyanin
getmo mexanizmi mioyyan edilmisdir. Gotiiriilmiis komponentlarin - mol nisbatlorindon asili
olmayarag muayyan tarkibli birlosmo SbAS;Sg omoalo golir. Slirma(Ill)tioarsenit mineral tursulara qarsi
¢ox davamli birlosmadir. Birlogsmo 18 mol H,SO4, 4 mol HNOs, gatt HC1 miihitinds pargalanmir. Suda
toyin olunmus piknometrik sixlig1 3.42 g/sm®, benzolda iso 3.34 g/sm>-dir. Suda hallolma gabliyyati
293 K temperarurda 3-10° mol/l, hollolma hasili 2.2-10-**-dir. Temperatur asililigma goro qadagan
olunmus zolaginin eni 1.32 eV boarabardir.

Uglii birlosmonin, yaxud orintinin As,Ss-lo stirmo duzlarmin su miihitinde garsiliglt tosirindon
alinmasina dair adabiyyatda he¢ bir malumata rast galinmir.

Buna gbro do surmo(liNtioarsenit kimi ¢ox lazzimli materialin alinmasi tliglin yeni yollarin
axtartlmasi vo texnoloji alverigli tisullarin iglonilmasi ¢ox vacib vo perspektivlidir. Bu mosalani hall
etmok {iglin arsen(Il)sulfidin metal duzlart ilo ¢l xalkogenidlor — tiobirlogsmalar amalo gatirmosi
xassosindan istifados etdik.

As,S3-0n ShCls-lo qarsiligli tasirindon asagidaki reksiyalardan biri gedos bilor:

AS,S3+ 2ShCl3 <> SbyS3+ 2ASCla..nnniiiiiicieeecce, 1
AS,S3+ ShCl3 <> SbASS; + ASCla..eccveeiivieiieiiiiieceece 2
2As,S;+ SbCl; Sb(ASSz)3 + ASClzueueiiiiiiieicieceee, 3
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SbClz-tin 20 dofoys Qgodor artigi ilo aparilan tocribalor gostordi ki, reagentlorin qarsiligh
tasirindan tam avazolunma, yani 1-ci reaksiya getmir, Sb,S; amolo galmir.

Sonraki tacriibalori qizdirma soraitinds, reaksiyayagiron baslangic komponentlarin 2As,S;+SbCl;
= 1:1.2 nisbatinds ¢axir tursusunun istiraki ilo pH=2-dos aparilmigdir. Alinmis ¢okiintii yuyuldugdan vo
sabit kutloya godor quruduldugdan sonra torkibs daxil olan komponentlor tayin edilmisdir. Analiz
naticolorina osason hesablamalar 3-cii reaksiyanin getdiyini siibut etmisdir, ¢okiintiintin torkibi
Sb(AsS;); nazari hesablamalara uygun golmisdir.

Miihit tursulugunun siirmo tioarsenitin omolo galmosina tasiri dyronilmisdir. Cokdiirticii hatta
quvvotli turs mihitdo hidroliz edir. Miosyyan edilmisdir ki, pH 1-don baglayaraq gotiiriilon
stirma(ll)xloridin 90%-i hidrolizo ugrayir. Hidrolizin qarsisin1 almaq {glin 5%-li ¢axir tursusu
mohlulundan istifads edilmisdir. Caxir tursusu siirmos ilo davamli kompleks verir. Adaton stirmani
kompleksa kegirmok Ugun siirmonin artigi tolob olunmur. Kompleks alindiqdan sonra pH-in 1-12
intervalinda stirmo(l11)xlorid hidroliz etmir. Tocruboalori aparmag Gglin natrium metaarsenitdon titrli
mohlul hazirlanir. Ondan miisyyan hocm gotlrllarak arsen hidrogen sulfidlo ¢okdiiriiliir. Alinmis
arsen(l1Nsulfid stiziliir, yuyulur vo tocriibo stokanina kegirilir. Uzorino hesablanmis hacmda
strma(IDxlorid (gaxir tursusu soklinds) mohlulu slavs edilir vo xlorid tursusu mahlulu ilo lazimi pH
yaradilir. Aydin olmusdur ki, otaq temperaturunda birlosmo migdaran pH-in kigik haddinds 1-2 amoals
galir. Lakin ¢okdirmo temperarunu 343-363 K-o godor qaldirdigda birlosmonin tam ¢okmo pH hoddi
genisglonir 1.0-3.5.

Yuxaridaki reaksiylardan (2,3) goriiniir ki, 2-ci reaksiyada As,S; vo SbCls-Un barabar mol
nisbatlarinds reaksiya naticasinds 1 mol AsCls, l¢lincii reaksiyada isa 2 mol As,S; va 1 mol SbCls-don
1 mol AsCl; amala galir. SbCls-iin artiq migdarini istifado edorok ayrilan AsCls-iin miqdarina gora
reaksiyalardan hansiin getmasi haqqinda dagiq melumat almag olar. Mahlula ke¢an AsCls-iin migdar
omola golon siirma(Il)tioarsenit ¢okiintiisiinii siiziib ayirdigdan sonra stiziintiido toyin etmoklo
muoyyan edilir. Tocrlibanin soraiti: temperatur 343 K, pH=2. Mohlula kegon arsenin miqdar1 3-ci
reaksiyaya asason hesablanmis rogomlors tamamilo uygun galir.

Strmo arsenitin suda hoallolma qabiliyysti tapilmis vo ona osason do hallolma hasili
hesablanmigdir. Hall olmus miqdar g/l va mol/l-la ifads olunur.1000 ml doymus mohlulda 0.45 mq
arsen tapilmigdir. Bu midar 0.001617 mq Sb(AsS,)s-0 muvafiq golir. Homin migdar1 539-a (Sb(AsS,)3
mol kiitlesi) bélmokle 3.10-6 mol/l aliir. Burdan da birlosmenin hh hasili hesablanir-2.2-10°".
Birlosmenin sixlig1 toyin edilmis vo 3.42 g/sm® olmusdur.

Strmo(Il)tioarsenitin mineral tursulara qars1 ¢ox davamli, galovilora garsi iso davamsiz oldugu
mUisyyan edilmisdir.

Alinmus tocribi naticalor gésarir ki, 9 dagigs arzinds mohlul 10 ml hacma gadar sofaflasir ki, bu
da geyri-lzvi birlosmoslorin istesalinda praktiki shomiyyat kosb edir. Strmoa(llDtioarseniti Uzarindo
Mohlulun tez soffaflagmasi onun molekul kiitlasi va xarateri ilo baglidir.

Strma(ltioarsenitin suiziilma siirati toyin edilmisdir. Taclbanin soraiti: ¢ = 70 mm, H = 40 mm,
P + 640 mm c. Sit. ¢okuntinin namliyi 90%, ¢okuntiinin quru ¢akisi 2.22 g, ¢okuntinin nam kitlosi
22 q olmusdur. Naticalordon malum olmusdur ki, siirma(ll1)tioarseniti stizmok tcun Blxner tipli adi
istehsalat stizgoclori tamamilo yararlidir.

Alinmis vo tamizlonmis siirma(l11)tioarsenidon 0.5x0.3x0.005 sm 6l¢llards nazik tabagalor
hazirlanmigdir. Tobagolords carayan sixiginin temperaturdan asililigi 6lgtilmiisdiir, corayan sixligi ilo
temperaturun oks giymati arasinda oks asililiq vadir. Qrfike géro SbAs;Se-lin gadagan olunmus
zolaginin eni hesablanmisdir ki, bu da 1.32 eV-a mivafiqdir. Birlosmoanin yumusalma temperaturu
toyin olunmusdu ki, bu da 451-453 K- uygun galir.
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HOJYYEHUE TETPATUOMOJIMBIATA CEPEGPA B PACTBOPE

A.B.P3AEBA, H.ZI.BABAEBA

HaxusBanckoe Otnenenne HAH Azepbatimkana, ITHCTUTYT IPHUPOIHBIX PECYPCOB
aliye.rzaeva@mail.ru
A3EPBANJI’KAH

Bomopon mnpemnaraercss B KaduecTBE OCHOBHOTO HOCHTENSI DHEPrUM sl OyAyIIero Mupa.
DoTOKATATUTUUECKUN BOIOPO/A MPOU3BOACTBO U3 BOABI C TIOMOILBIO COJIHEYHOH 3HEPTUU SABISETCA
CJIO’KHOW M HHTEPECHAs TeMa U1 UCCIICIOBAHUSL.

B pabore umeroTcs cBeneHus 00 HMCMOJIB30BaHHUM THOMONMOAATa IUHKA Kak (POTOKATAIUTH-
Yecuil KaTannu3aTop MpH pa3iioKeHUU BoJbl. B pabote mpoBeneH cMHTE3 aMMOHHSA cepedpa THOMOIUO-
JaTta U3 THOMOJIMOJaTa aMMOHHMS M a30THOKHCIIOrO cepeOpa IpH YCIOBHM CTEXMOMETPHUU. AHAJIOT
3TOTO COEAMHEHHMS aMMOHHMHM MeIb THOMONMONAT KPUCTAJUIM3YETCsl B TETparoHanbHOW (opme u
UCIIONIb3yeTCd KaK CEJIEKTUBHBIM KaTaqu3aTop HpHU KOHBEPCHU Ta30B IJs TOIY4YEeHHs 3TaHOia H
MHOT'0aTOMHBIX CIIHPTOB.

YuuteBas 3T0, B paboTe m3y4deHa peakius Mexay Tpucynbdumom momubaena(VI) u HuTpaTta
cepebpa C 1eNbl0 MOMYYCHUS] WHIWBUAYaTHHOTO THOCOSAMHEHHS MOJIMOJICHa M HMCCIIEOBaHbl €ro
(U3NKO-XUMHUUECKUE CBOMCTBA.

Jnst momydenus TuomonubaaTa cepedpo, TpUCYIbPuI MOTHOIEHa B3aNMOICHCTBYIOT HUTPATOM
cepeOpa B pactBope. Ilocie ocaxaeHus, ocagok (GUIBTPYETCs uepe3 CTEKISHHbIA GuiabTp. Takxke B
¢unbTpaTe ompeaeneHbl MONMMOAAT WOHBL. BEBISBIEHO, YTO OMpPEIEeNCHHOE KOJIMYECTBO MOJIHO/AEHA
NEPEXOAUT B PACTBOP. YUUTHIBAsI 3TOI0 MOXKHO HalMCaTh YPaBHEHUS PEaKLMU B CIEIYIOLIEM BUE:

4MoS;+ 6AgNO; + 4 H,0 = 3Ag;MoS, + H,M00O, + 6HNO;

W3ydenbl QaxkTopbl BIMSIONIME HA TEYCHHWE pEakuuW W Ha TIOJNHOTY OO0pa3oBaHUs
terpatnomonubnata cepebpo. C Hadanma HM3y4eHO BIHMSHUE KOHLEHTPALUH BOJOPOJHBIX HOHOB.
PesynpTaToB aHaNM3a MOKa3bIBaeT KOMUIECTBO MoiuOAeHa B pmbTpare (Teoper.24.05 mr) mpu pH 2-
4 mano mmensiercs. [loaromy ontumansHoi pH MokHO cunTath uHTepBaie pH 2-4.

W3ydeHo BnMsIHWE KOJIMYECTBO HUTPATOM cepebpo Ha o0pa3oBaHWE TETPaTHOMONIUOIaTa
cepedpo. B pesynbraTe BBISICHEHO, YTO M30BITOK KOJIMYECTBO HUTpATa cepedpo B cucreMe o0pasyercst
HECKOJIKO THOCOETMHEHHUS B Pa3HBIX COCTAaBAX.

BriOpanHbIe ONTHMaNILHBIE YCIIOBHS TIOTYYEHHBIE COSMHEHUS MPOBEICHBI (PH3UKO-XUMHUYECKHE
aHaJIN3BL.

Pe3ynbraThl XMMHUYECKHMX AaHAIM30B HAIJBIIHO IIOKAa3ajld, YTO COCTaB COEAMHEHHE OTBEYAET
dopmyne Ag,MoS,

B o0Opasmax TerpaTHoMosinbnaTa cepeOpo JepuBaTOrpaMMa COCIMHEHHUS CHSATa Ha MpuOope
NETZSCH STA 449F349F3. D10 TakXe MOKa3bIBa€T, YTO COCTAB COEAMHEHMs OTBedyaeT (opmyie
Ag,MoS,.

PentrenodasoBblii aHanm3 terpatuMmonnbaaTa cepedbpo mposeneH Ha mpubope 2D PHASER
“Bruker” (I'epmanust). Taxkxe peHTreHO(])A30BBIM aHATU30M BBISBIEHO, TO CTENEHh KPUCTATN3AINU
teTpatuMonubaara cepebpo coctasusier 52.2%. llomyueHHble NaHHBIE XOPOIIO COTJIACYIOTCSA C
stanonHsiMu danHbiMu (PDF 01-075- 1061).

W3ydeHo BIMSHHUE pa3iNMUYHBIX KOHLEHTpPAUUil MHUHEpambHBIX KHCIOT M pactBopa NaOH Ha
ycroiunBocTh Ag;M0S,, ompeneneHa mpu KOMHAaTHOM TeMmIepaTrype pacTBOPUMOCTb M BBIUYMCICHO
MPOM3BEICHNE PACTBOPHUMOCTH.
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KMHETUYECKHU UCCJIEJOBAHUS BYJIKAHU3ALIVSI HEOITPEH W
C TUAJNJINJIOBBIA DOPUPOM MAJTEMHOBBIN KUCJIOTOHU U
SMOKCHUIHBIMUA CMOJIAMHA

A.A. ACAJIOBA, P.®. XAHKHIINEBA, 3.A.ACJIAHJIBI, III.M. MAMEJ1IOB

Wucturyt Pagnanmonnsix [Ipobnem HAH Azepbaiimkan
azade.esedova@mail.ru

Heomnpen W oTiin4aeTcs 3HaUNTENBHO OOJNBIICH TEHACHIMEH K paAUallHOHHOMY CIIMBAHHUIO, YeM
JIpyTHe IWEHOBBIC JJIACTOMEPHI. Tak OH BYJIKaHHM3YeTCS TMPH OOMydeHHH Jaxke 0e3 m100aBOK U
BCIIOMOTATEIHHBIX BEIIECTB, a B MPUCYTCTBIUH HU3KOMOIIEKYISIPHBIX TOOABOK MOTYT OBIThH MOIYYEHBI
TEXHUYECKHUE [IEHHbIE BYJIKAaHU3aThI

Pannannonno-xumuueckuii cunre3 Heonpena W B mponecce roMOT€HHOM BYJNKaHU3ALMH, KaK
MIPaBUJIO, OCIIOXKHSIETCSI KHHETUYECKON aKTUBHOCTBIO B PEAKLUSAX MOJTUMEPHBIX LIETICH.

U3zBecTHO, YTO AJISt TOCTMXKEHUSI ONTHMABHBIX CBOMCTB BYJIKaHH3aTOPOB TpeOyeTcs TOBOJIBHO
OoJbIIKe A03bL, YTO YIOPOXKAET, Ce0ECTOMMOCTh MATEPHATIOB U CITY’KAT BO3MOKHOCTH HCIIOIB30BAHUS
paauanMoOHHON BYJIKAHU3alUU B3aMEH TEPMHUUYECKOU. B 3TOM CBSI3U BecbMa aKTyaJbHBIM SIBJISIETCS
BOTIPOC O METOAAX CHIDKEHUS JT03bI 00Ty4deHsI, HeOOXOIMMOM ISl OTYYeHHUS ONTHMAaIbHBIX CBOHCTB
Y CJIeZIOBATENIbHO MOBBIIIEHHS TPOU3BOIUTENLHOCTH TpoIiecca.

Heonpen W sBnsieTcss ymOOHBIM OOBEKTOM sl M3y4YEHHs BIMSHUE CEHCHOMIM3HPYIOIIETO
arelra, KOTOpble MMEeT aKTHUBHBbIC (VYHKIIMOHAIBHBIE ANWIIIHBIE TPYIIIBI, a TaKXKe THKINIeCKHHA
MOIU(HKATOpa yMEIOIEH B IMKIIE STIOKCUIHBIC TPYIIIbI, KOTOPAs MO3BOJISIET OLUEHUTH BIIHSIHUS STHX
(YHKUMOHAIBHBIE TPYNIBI HA MTapaMeTp MPOCTPAHCTBEHHBIN CETKH PalMalliOHHBIX BYJIKaHU3aTOB.

BnusiHus copepxaHue aJUIMIIBHBIX U 3MOKCUIHBIX TPYIIBI HA U3YyYEHUE CTPYKTYpPhl U CBOWCTB
Heonpena W 3aBUCUT HE TOJBKO OT BEJIUYMHBI MOTJIOMIEHHOMN J03bI, @ TAKXKE OT aKTUBHOCTH TBEPJIBIX
OKCHJHBIX J00aBOK.

Mexanusm panuanuoHHoro ciuBaHusi Heonpena W B yKa3aHHBIX CIIMBAIOLIUMHU CHCTEMaMHU
ené HelOCTaTOYHO U3yueH. MccienoBaHuil B 3TOM HaIlpaBJICHUE SIBISIETCS] OTPHIBOYHOM.

B paboTe n3nokeHsl pe3ynbTaThl HCCIICAOBAHUHN BIMSTHIE CEHCUOMIN3aTOpa JUAMIIOBEIH dhHp
manenHoBoi kucioTsl (JAEMK) n MmonudukaTropa 3MoKCHAHON CMOJIBI HA KHHETHIECKHUE U
CTPYKTYpHBIE MapaMETPhl CETKU BYJIIKAHU3AaTOB BO3JCHCTBUEM HMOHU3UPYIOIIUX U3IYyYEHUH.

PaccmaTpuBaroTcs mprMeHeHHEe U TEXHOJOTHYECKHEe aCIeKThl PaJHallMOHHOTO CIINBAaHUS
Heonpena W B pucyTCTBUM THAIUTHIIOBOTO ddupa MasenHoBoi kuciiotel (DADMK) u snokcuaHoi
cMmodoit (OD-5) B npucyTcTBreM okcuaoB MeTayuia. C MOMOIIBI0 (GPU3UKO- XUMUYECKOTO U
CIIEKTPaJIbHOTO METOJIOB MTOKAa3aHO U3MEHEHHE MOJIEKYJISIpHOM cTpyKTypbl Heonpena W B
npucyrctBur DADMK u DD-5 nociie obOnyuenus y —iy4yamu 0306 500 xI['p.

MetoaoM 301b-Tedb aHaNIMU3a ISl KaXXIOW HCCIEAYyeMOM CHCTEMBI ONpEeEieHbl pagualliOHHO-
xumudeckuid Bbixoapl (PXB) cmmBaHWsS W BO3HHKHOBEHHS TIONEPEYHBIX CBS3E€H B DIIACTOMEpax.
Omnpenenena 3aBUCHMOCTh HMHAEKCAa KPUCTAIIMYHOCTH OT CTENEHH pacTsbkeHus g Heompena W,
ob6myuénnoro npu 500 kI'p.

YcraHoOBIEHO, 4YTO MpU  paguallMOHHOM BylkaHuzauuu Heompena W B mpucyrcTBue
OM(YHKIIMOHATTBHOTO COCJMHEHHS DIIOKCUIHOW CMOIIBI CJIa00 OKa3blBaeT pellarolliee BIHMSHUAE Ha
KMHETUKY W Ha MPOIIECC BBIXOA CITUBAHMUS.

[okazano, uyto Beiue 1500 xI'p obayuenus B HanonHeHHOM Heomnpena W HabmomaeTcst
JECTPYKLHUH B LETAX 3IaCTOMEPA, YTO MPUBOAUT K YXYIIMICHUIO PU3UKO-MEXaHUYECKUX CBOWCTB
BYJIKAHHU3ATOB.
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BiLiK VO BACARIQLARIN QiYMOTLONDIRILMOSi

MUSAYEVA AYSEL PASA quz1
Azarbaycan Dovlat Pedaqoji Universiteti

Kimya darslorinin yuksok soviyyads togkil edilmasi vo onun samarali natico vermosi (iglin vacib
olan amillardan biri do, telimin mdiasir texniki vasitalori, reaktiv vo avadanliglarla tochiz olunmus
laboratoriyalarin olmasidir. Miallimin rahbarliyi altinda sagirdlorin mistaqil olaraq sados, lakin dors
movzusunun mahiyyat vo mozmununu oks etdiron tocriibolori aparmalari, onlarda todqiqatgiliq
gabiliyyatlarinin inkisaf etmasina, mioayyan hayati bacariq va vardislors yiyslonmolorino imkan
yaradar.

Muasir dovrdo Azarbaycan moktoblorinds kimya kursunun yeni strukturu hazirda totbig olunan
kimya fonn kurikulumu standartlarinda (programinda) asason 6z oksini tapmisdir. Burada VII — XI
siniflor Gglin verilmis tohsil standartlar1 bir sinif daxilinds, ham do sinifdon-sinfo kegdikca sadadon
murakkobo, asandan ¢otino dogru inkisaf etdirilir. Standartlarda ham biliklor, hom do bacariqlar ifados
olunur. Bilik va bacariglar naticoyénumli vo integrativ xarakterlidir.

Muasir kimya dorslorinds sagirdlorin oldo etdiklori bilik, bacariq vo vardislorin inkisafina daima
nazarat etmok, catismazliqlari, négsanlarin vaxtinda agkar etmok Vo onlari aradan qaldirmaq tgiin
miivafiq qabaglayici tadbirlorin goriilmasi da vacib olan taloblordandir.

Bunun {glin sistemli sokildo yoxlamalarin aparilmasi, noticalorin tohlil olunmasi, sagirdlarin
0zlarina va valideynloarina ¢atdirilmasi kimi goriilon iglor miishat natico verar.

Tohsilalanlarin bilik vo bacariglart hagqinda molumatlarin toplanmasi, yani giymatlondirmo
ibtidai tohsil pillasindo diagnostik (ilkin saviyyenin giymatlondirilmosi), formativ (irslilomo vo
gerilomalorin izlonmoasi) vo summativ (Kigik vo boyik) olmagla U¢ formada hoyata Kegirilir.
Qiymatlandirmanin biri digoarine xidmot edan va bir-birini tamamlayan har i¢ névi 6z mahiyystine
uygun olaraq sagirdlarin bilik va bacariglarini standartlara asason 6l¢lr. Qiymatlondirmonin diizgin
hoyata kegirilmasi Gglin onun ndvlari va bu giymotlondirmalordo istifado olunan Gsul va vasitalor
haqqinda ayri-ayriligda melumat vermayi magsadouygun hesab edirik. I Diagnostik giymatlondirma
"Umumi tohsil miiessisalorinda, peso liseylorinde moktobdaxili giymotlondirmo vo sagirdlorin
sinifdon-sinfa, saviyyadon-saviyyays kegirilmosi Qaydalari"nin layihs variantinin ikinci maddasinds
gostorilir ki, diagnostik giymatlondirma sagirdin bilik vo bacariglarimin ilkin soviyyasinin
miayyanlagdirilmasine vo bunun asasinda har bir sagirdin potensial imkanlarin1 nazoro alan talim
strategiyalarmin segilmoasino Xidmoat edir. Hor bir miallim keyfiyyatli doarso yiyalonmak Ugin

baslangicda 6ziine "sagirdlarin bilik vo bacariglarinin saviyyasi necadir"”, "todris edilmis materiali neca
monimsayiblar", "aldo olunmus biliklari totbiq edo bilirlormi", "sagirdlorin dorsi yaxs1 monimsamolori
iciin hans1 mosalalora xisusi digget yetirilmoalidir" kimi suallar vermolidir. Msahz bu suallara cavab
tapmaq U¢ln muollim sagirdin, miivafiq hallarda qrup va ya sinfin hazirki vaziyyatina giymot vermali,
yoni diagnoz qoymalidir. Diagnostik qiymatlondirmoni kegirmok ti¢tin muosllim Tohsil Nazirliyinin
Monitoring va giymotlondirma sobasinds muzakiro edilorok tovsiys olunan asagidaki tisul vo
vasitalordan istifado etmolidir. Qiymatlondirmo Usulu dedikdo, bu prosesin hansi formada hoyata
kecirilmasi nazards tutulur. Qiymatlondirme vasitasi iss bu prosesds istifads olunan alatdir. Aydinliq
tglin deyok ki, bilik vo bacariglart yoxlamaq {giin testlosdirma giymatlondirmo (suludursa, test
tapsiriglart qiymotlondirma vasitesidir: Usullar Vasitolor Tapsirigverma Calismalar Miisahibs (sifahi
yoxlama) Muollimin geydiyyat varaqi (sagirdlo, muvafiq hallarda qrup, yaxud siniflo aparilan sifahi
yoxlama zamani miiallimin dignoz goymaq istadiyi masalonin yazildigi varaq) Valideynlorls vo digor
fonn musllimlari ilo amokdasliq S6hbat vo musllimin sorgu varaqi (sagirdin evde vo ya moktobdaki
foaliyyati ilo bagl suallar yazilmis veraq) Diagnostik giymetlondirma Gglin verdiyimiz nimunalor
arasinda an populyar va alverislisi tapsiriqgverma Gsuludur ki, bu Gsulu hayata kecirmak tgiin misllim
dars ilinin avvalinda avvalki sinif, dors ili arzinds ise bahs va bdlmoalars aid ¢aligmalardan istifads edir.

Musahiba Gsulu iss musllimdan bir gadar yaradiciliq talob edir. Bu Usulu hoyata kegirmokdon
Otri maollim vasite kimi 6z0 Ugiin geydiyyat varagi tortib edir va burada sagirdlorin yoxlamaq istadiyi
bacariglarin1 sadalayir. Masalon, ana dilindon anlama, damigsmagq, toloffiiz qaydalarmma amal etmoak,
riyaziyyatdan toplama, ¢ixma, vurma, bdlmo, sadalama, hoyat bilgisindon otraf miihiti tanimaq va
tobiat hadisalarini bilmok, tinsiyyst qurmaq vs s. bacariglar yoxlanilir va har sagirdin adinin qgarsisinda
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"yenidan izah edilmalidir”, "tokmillogdirilmalidir" vo ya "gonastboxsdir" kimi qeydlor edilir. Bu
geydlor barodo sagird vo onlarin valideynlorinin do molumatlandirilmasi mogsadouygundur.
Valideynlorloa va digar fonn muollimlori ilo amokdasliq tisulu iso muoallimin sagird haqqinda
molumatlarini tamamlamaq tigiin olverisli sayilir. Burada istifads olunan vasits sorgu saciyyali olur va
daha c¢ox sagirdi ohato edon muhit, onun moktobdankonar foaliyysti haqqinda roy yaradir. Bu
giymatlondirmads do muollim 6zinin istifadesi ligiin sorgu voaragi tortib edir va lazimi naticoalor
¢ixarir.

Tadris programlari vo sagirdlorin hazirliq soviyyasi imkan verdiyi hallarda sagirdlorlo diagnostik
giymatlondirmo test tapsiriglart vasitasilo do aparila bilor. Mogsaddon asili olaraq bazon diagnostik
giymatlondirmads miisahido Gsulundan vo bu iisul iigiin hazirlanan vasitodon-meyar codvalindon do
istifado edilir. Miigahida yolu ilo misllim sagirdlorin har birinin inkisaf saviyyasini mioyyan edir vo
tolim prosesindo strategiyalarla bagli qorar gabul edorkon bu molumatlara arxalanir. Sagirdo hansi
saviyyads ev vo sinif tapsiriglarinin verilmasi do bu molumatlar asasinda miioyyon olunur. Miigahido
Usulu va vasitasi, adoton, davamli diagnostik giymatlondirmanin obyekti olur.

KIMYANIN TODRISINDO FONDAXILI
INTEQRASIYA YARATMAQ iMKANLARI

SAMILOVA AYNUR FAZIL quz1
Azorbaycan Ddvlat Pedaqoji Universiteti

Fandaxili integrasiya miayyan bir fonnin asiladigi anlayis, bilik va bacariglarin slagslondirilmasi,
fonn daxilindo sopslonmis faktlarin sistemlosdirilmosidir. Belo soviyyado inteqrasiyani verilmis
materialin ayri-ayri todris vahidlorinds comlogdirilmosi do hesab etmok olar. Bu isa son naticads
fonnin mozmununun strukturunun doyisdirilmosine gotirib ¢ixarir. Bu monada inteqrasiya olunmus
mozmun informativ cohatdon daha tutumlu olur, sagirdlorin daha ohatoli kateqoriyalarla diisiinmo
bacariglar1 formalasdirmalarina komok edir. Ibtidai tohsil pillasi fonlorinin todrisinde genis sokildo
istifado olunan fondaxili integrasiya (¢lin konsentrik prinsips osaslanan spiralvari qurulus daha
xarakterikdir. Bu clr inteqrasiya prosesinds dayarlorin dork olunmasi xiisusidon Umumiys va yaxud
Umumidan xususiys dogru ola bilor. Belaliklo, mazmun get-geds yeni molumatlarla, bagliliglarla vo
asililiglarla zonginlogorok daha maraqgli hala galir. Bu formanin istiin xlisusiyysti ondan ibaratdir ki,
sagirdlar baslangic problemi diggstdon gag¢irmadan onunla bagli olan bilgilorini daha da genislondirir
va dorinlosdirirlor.

Tohsilin mozmununa xususi konstruksiya veran fanlararasi vo fondaxili slagslor tahsil sektorunun
inkisaf layihasi gargivasinds integrativ kurikulumun mahiyysatini toskil edir. Tocriibali musllimlorin
fikrincoa integrativ tolim bacarigi olmadan har hansi bir fonnin tadrisinde muvaffagiyyat oldo etmok
miimkiin deyil. Sagirdloro dayaniqli vo kompleks sokildo biliklor vermok, onlarin diinyagoriistinii
geniglondirmok, sagird tofokkiiriiniin inkisafinda todqiqatgiliga meyl yaratmaq, qazanilan nozori
biliklori praktik olarag hayata totbiq etmak va s. bacariglarin formalagdirilmasinda interaktiv kurikulu-
mun shomiyyatiavozedilmazdir.

Comiyyatdo Vo tobistdo daim inteqrasiya mévcud olmusdur. Moasolon, har hanst peso sahibi
mioayyan isin hayata kecirilmasindo muxtslif bacariglardan istifads edir vo ya gdracoyi isin digor
mosalalara olacaq tasirini miayyan eds bilir.

Fondaxili integrasiyadan forgli olaraq fonlorarasi inteqrasiya bir nega fonnin shats etdiyi ortaq
bilik vo bacariglarin sintezi olmagla, bir fonno aid anlayislarin vo metodlarin digar bir fonnin
todrisindo istifadasini nazords tutur. Bu integrasiya miixtalif fonlor arasinda montigi olagalorin
qurulmasina xidmeot edir. Bu proses eyni bir bacarigin ayri-ayr1 fonlor vasitasilo daha da
tokmillogdirilmasini tamin etmokls talim prosesinin somaraliliyinin artirilmasina

sorait yaradir.

Fonloraras1 vo fondaxili munasibatlorin sadaco slage deyil, inteqrasiya xarakteri dasimasi bu
minasibatlorin daha six vo mdhkom olmasina, onun biitév bir prosesa ¢evrilmasino sorait yaradir.
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Muollimlor pedaqgoji prosesds ondan daha samarali gaydada istifado etmok imkani gazanirlar. Bundan
olavs, fonlorarast vo fondaxili integrasiya interaktiv Oyronmoays genis yol acir. Sagirdlorin tobiot,
comiyyat Vo insanlar haqqinda gqarsiligh olagslor soraitinds qurulmus biliklara yiyslonmasini
stimullasdirir.

Fondaxili inteqrasiya zaman1 mozmun informasiya cohatdon daha tutumlu olur:

Mosolon, "Valentlik" movzusu Oyronilon zaman ayri-ayri atomlarm xarici elektron tobagesinda
yerloson elektronlarin  saymin qrupun nomrasindon asililigi, onlarin valentlik elektronlari
adlandirilmasinin  sobablori aydinlasdirilmaqla sagirdlor mévzular arasinda olageni arasdirir,
valentliyin yaranma sobablorini vo shomiyyatini dyronmis olurlar.

Sinifdon-sinfs todricon dorinlogon vo genislonan mozmun xatlori arasinda varisliyin tomin
olunmasi, eloco do fonn iizro mozmun xotlorini olagolondirmok, miivafig mozmun standartlarinin
miioyyan todris vahidlorinds ifado olunmasini tomin etmak tadrisin keyfiyystini yiiksoldir. Sagirdlorin
alda etdikloari biliklorden istifade etmok bacariqlarini inkisaf etdirir.

Digor fonn tohsil programlari (kurikulumlari) kimi Qeyri - Uzvi kimya fonni Uzro toahsil
programinda (kurikulumuda) biliklarin fanlor vasitasi ilo toskil olunmus konsepsiyasina osaslanir. Bu
yanasmaya goro sagird moktobds todris olunan fonlor vasitasi ilo mixtalif saholor Uzro se¢ilmis
mozmunu 8yronmali va tothbig etmoyi bacarmalidir.

Olagali inteqrasiya modeli geyri - Uzvi kimya fonni daxilinds diggoti movzulara, bacariglara vo
konsepsiyalara yonoaldir. Bu modelds fonn daxilindoki mdvzular, bacariqlar vo konsepsiyalar
arasindaki alagolor aydin sokildo qurulur. Bu modelin stiinlityti ondadir ki, har bir sinifds, hor bir
tohsil marhoalasindo dovlatgilik vo onun qorunmasi konsepsiyast olagslondirilir, sistemlosdirilir vo
geniglondirilir. Bu da 6z ndvbasinds fonn daxilinds mévzularin va bacariglarin avvalkilars istinad
olunaraq yenidan noazardan kegirilmasina va monimsanilmasine gatirib ¢ixarir.

Inteqrasiya noticesinds todris materialinin y1gcamhigi tomin edilir, tokrara yer verilmir, sagirdlor
artiq yuklonmir vo todris vaxtina gonast edilir. Onlar az vaxt icarisinds ¢ox, ham da bir-biri ilo Uzvi
olagods formalasmig biliklor aldo edirlor. Bu mogsadlo usaqglar1 inteqrativ biliklor oldo etmoya
hazirlayan fondaxili olagoys genis yer verilmoalidir.

SYNTHESIS OF 3,4-DIHYDROPYRIMIDINE-2(1H)-ONES/
THIONES IN THE PRESENCE OF NMPHS

Avtandil H. TALYBOV?, Yusif A. ABDULLAYEV*? Isa A. VALIYEV?,
Gunel N. BADALOVA!, Shamkhal R. BAYBEKOV*?, Aytan S. YUNUSOVA',
Aynur ABBASOVA?

1. Institute of Petrochemical Processes named by Y.H. Mammadaliyev National Academy of Sciences of Azerbaijan, Baku
2. Baku Engineering University, Chemistry Education Department, Baku, Azerbaijan
3. University of Siegen, Siegen, Germany
shaybekov@std.qu.edu.az

3,4-dihydropyrimidinones (DHMPs), named Biginelli compounds, which were reported for the
first time by Pietro Biginelli 100 years ago, have received considerable attention in the past decades
due to their heterocyclic scaffold and their interesting pharmacological properties, such as calcium
channel modulating, antihypertensive, adrenergic agonistic, mitotic kinesis inhibiting and hepatitis B
virus replication suppression properties. Several marine derived natural products such as Crambine,
Batzelladine B (potent HIV gp-120CD4 inhibitors), and Ptilomycalin alkaloids also contain the
DHMP core.

In Biginelli reactions used aliphatic and aromatic aldehydes, urea/thiourea, acetylacetone, and
catalysts’. One major factor in the selection of the Biginelli reaction is a selective catalyst. Therefore,
we decided to use as a catalyst for this reaction an ionic liquid: N- methylpyrrolidone hydrogen sulfate
(NMPHS). One major factor in the selection of the Biginelli reaction is a selective catalyst. Therefore,
we decided to use as a catalyst for this reaction an ionic liquid: N-methylpyrrolidone hydrogen sulfate
(NMPHS).
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Synthesis of 5-acetyl-6-methyl-4(2-hydroxyphenil)-3,4-dihydropyrimidin-2(1H)-thione.

In a round bottom flask was placed of 1.22 g (10 mmol) of salicylaldehyde, 1g (10 mmol) of
acetylacetone, 2,28 g (30 mmol) of thiourea, 0,06 g (3 mol %) ionic liquid N- methylpyrrolidone
hydrogen sulfate (NMPHS). The reaction mixture was stirred while heating at 80°C hour. The progress
of the reaction was followed with thin-layer chromatography (TLC). Processing of the reaction
mixture was carried out by washing the reaction mixture with ice water, the precipitate was filtered,
washed with 500 ml of water, dried and recrystallized from ethanol (75ml). The yield is 2.38 g (91%),
mp.203-204°C, IR v, sm™: 3175 (NH), 1709 (C=0), 1092 (C=S), 756, 852, 974, 1230 (CH), 1608
(C=C, 1171, 3107 (OH).

Synthesis of 5-acetyl-6-methyl-4(4-carboxyphenyl)-3,4-dihydropyrimidin-2(1H)-one.

A mixture of 1.5 g (10 mmol) of 4-carboxybenzaldehyde, 1 g (10 mmol) of acetylacetone, 1,8 g
(30 mmol) of urea and 0,06 g (3 mol%) NMPHS was heated at 80°C for 1 hour. The progress of the
reaction was followed with thin-layer chromatography (TLC). Processing of the reaction mixture was
carried out by washing the reaction mixture with ice water, the precipitate was filtered, washed with
500 ml of water, dried and recrystallized from ethanol (75 ml). The yield is 2.4 g (88%), mp.280-
281°C, IR v, sm™: 3255, 3285, 1519 (NH), 1707 (C=0), 2622 (COOH), 1601 (C=C), 705, 764, 818,
1419, 1447, 1374 (CH), 1234 (CN).

Synthesis of 5-acetyl-6-methyl-4(4-chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one

In a round bottom flask was placed of 1.4 g (10 mmol) of 4-chlorobenzaldehyde, 1 g (10 mmol)
of acetylacetone, 1,8 g (30 mmol) of urea, 0,06 g (3 mol %) ionic liquid NMPHS. The reaction
mixture was stirred while heating at 80°C hour. The progress of the reaction was followed with thin-
layer chromatography (TLC). Processing of the reaction mixture was carried out by washing the
reaction mixture with ice water, the precipitate was filtered, washed with water, dried and
recrystallized from ethanol. The yield is 2.5 g (94%), mp.237°C, IR v, sm™": 3252, 3116, 1446 (NH),
1720, 1324, 1372, 2919, 660, 696, 759, 961 (CH), 1699, 1672 (C=0), 649 (C-Cl), 1026, 1230, 1266
(C-N), 1592 (CH), 817 (C=C).

SYNTHESIS OF 6-HYDROXY-2,3-DIOX0-1,4-BIS(4-SULFOBENZYL)-
1,4-DIAZEPANE-1,4-DIITUM HYDROGEN SULFATE (1-2)

Avtandil H. TALYBOV?, Yusif A. ABDULLAYEV!? Isa A.VALIYEV? ,Shamkhal
R.BAYBEKOV*?, Aytan S. YUNUSOVA?, Nigar KHOCHBEROVA®

1. Baku Engineering University, Chemical Engineering Department, Baku, Azerbaijan
2. Institute of Petrochemical Processes named by Y.H. Mammadaliyev National Academy of Sciences of Azerbaijan, Baku
3. University of Siegen, Siegen, Germany
shaybekov@std.qu.edu.az

One of the important principles of green chemistry is the elimination of hazardous solvent in
chemical synthesis, by which the use of expensive toxic solvents and the generation of wastes can be
avoided. In recent years, ionic liquids (ILs) have attracted increasing interest

and been successfully used in a variety of reactions as environmentally benign solvents and
catalysts due to their relatively low viscosities, low vapor pressure, and high thermal and chemical
stability. The ionic phases have been investigated in a variety of different areas reaching from material
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synthesis to separation science and alternative reaction media. In this respect, several review articles
have captured a broad scope of catalytic applications and corresponding separation approaches . The
development of ionic liquids goes back to 1914. First research efforts dealt with the synthesis of
ethylammonium nitrate . This salt is liquid at room temperature but usually contains a small amount
of water (200-600ppm) &, Ionic liquids have emerged as an environmentally friendly alternative to the
volatile organic solvents. Being designer solvents, they can be modulated to suit the reaction
conditions, therefore earning the name “task specific ionic liquids.” Though primarily used as
solvents, they are now finding applications in various fields like catalysis, electrochemistry,
spectroscopy and material science to mention a few. The present review is aimed at exploring the
applications of ionic liquids in catalysis as acid, base, and organocatalysts and as soluble supports for
catalysts ™. In order to find environmentally friendly and effective catalyst we made a time consuming
analysis on ionic liquid articles and finally we decided to synthesize 6-hydroxy-2,3-dioxo-1,4-bis(4-
sulfobenzyl)-1,4-diazepane-1,4-diium hydrogen sulfate (I-2).

1. General procedure for synthesis of 1,3-bis(benzylamino)propan-2-ol©7

A mixture of epichlorohydrin (30 mmol) and benzyl amine (70 mmol) in ethanol (100 ml) was
heated under reflux for 24 hr. The reaction mixture was evaporated under reduced pressure and
hydrogen chloride gas was bubbled in the ethanoic solution of the crude products. The precipitated
hydrochloride salts were separated by filtration, dissolved in agqueous sodium carbonate solution
(10%) and extracted with chloroform. The combined organic extract was washed with brine, water,
dried (Na,SQO,), and evaporated.

2[.8] General procedure for synthesis of 1,4-dibenzyl-6-hydroxy- perhydro-1,4-diazepine-2,3-
dione

To a stirred solution of 1,3-bis(benzylamino)propan-2-ol (2al) (73 mmol) in dry ether (200 ml),
diethyl oxalate was added (73 mmol). Few minutes later, crystalline precipitate was formed and the
reaction mixture was further stirred at ambient temperature overnight. The crystalline product was
separated, washed with ether, dried, and recrystallized from the proper solvent.

3. General Procedure of synthesis of 6-hydroxy-2,3-dioxo-1,4-bis(4-sulfobenzyl)-1,4-diazepane-
1,4-diium hydrogen sulfate (I-2).

The crystalline product and dichloromethane was poured into 2 necked round bottomed flask and
equivalent mole of sulfuric acid was dropped slightly into mixture at room temperature. After all
sulfuric acid dropped it was stirred for 30 minute then refluxed at boiling point of dichloromethane
during 12 hour. Then it was cooled and the reaction mixture was evaporated under reduced pressure.

IR (Bruker KBr) Cm™: 3285, 2986, 1706, 1154, 1004, 697and 750 cm™.

'H-NMR (Bruker D,0, & ppm): 3.10-3.90 (6H, m, CH,CH(OH)CH,) 4.66 (4H, dd, J = 6 Hz,
2CH,Ph),7.50 (10H, s, Ar-H).
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6-hydroxy-2,3-dioxo-1,4-bis(4-sulfobenzyl)-1,4-diazepane-1,4-diium hydrogen sulfate
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TALLIUM TiOSTIBIiTLORIN HIDROTERMAL
SORAITDO ALINMASININ TODQIQi

IMANOV H.9., HUSEYNOV Q.M.
AMEA Nax¢ivan Bélmasi Tabii Ehtiyatlar Institutu
huseyn.imanov1991@gmail.com

Talliumun xalkostibitlori miihiim funksional materiallar sirasina daxildir. Bu birlogmalor optik
xassali olub, perspektivli foto-, seqneto- vo termoelektrik xasssli materiallarin hazirlanmasinda tatbiq
edilo bilor. Belo ki, TISbS, birlosmasi elektrik sahasinds kegiricilik effektino malik olur. TI;SbSs
birlosmoasi iso y-siialanmada vo niive detektorunun tarkibinds istifado oluna bilocok perspektivli
material hesab edilir.

TI-Sb-S sisteminda TI3SbS;, TISbS,, TI;ShS,, TISbSs vo TISbsSg torkibli birlosmalor malumdur.
Bu birlosmolor yiiksok temperaturda vakuumda (107 Pa) elementar komponentlori birgo sritmokls
(500-600 °C) sintez edilir. Birlosmolorin termiki emali vo homogenlosmosi {clin uzun vaxt vo
mirokkab qurgular talob olunur. Buna gérs do son vaxtlar ikili va ¢l xalkogenidlarin sintezinin sulu
mohlulda hayata kegirilmosi daha sorfali vo perspektivli hesab olunur. Clinki mohlulda maddanin
nano- va mikrohisssiklori alinir ki, onlarda da fargli xassalor miisahids olunur.

Isdo mogsad CH3;COOTI, Sb(CH;COO0); vo CH;—CS—NH, osasinda hidrotermal metodla TISbS,
Vo TI3SbS; birlogsmoalorinin alinmasi soraitini vo bir sira fiziki-kimyovi xassslorini todgiq etmok
olmusdur.

TISbS, vo TI3SbS; birlogsmoalorini sintez etmok Ugun ilkin komponent olarag CH3;COOTI,
Sb(CH;COO0); Vo CH3-CS-NH, birlogmolorindon istifado edilmisdir. Ilkin komponentlorin
CH3COOTI/Sh(CH3C0O0)3=1:1 voa CH;COOTI/Sh(CH;C0O0)3=3:1 mmol torkibli iki qarisigr (20 ml)
hazirlanmis vo (zorina stexiometrik miqdarda CHs-CS-NH, mohlulu slave edilmisdir. Alinmis
cokdnttlor hacmi 100 ml olan avtoklavlara kegirilmis vo agzi baglanaraq mikrodalgali sobaya
yerlosdirilmisdir. Cokiintiilor 180 °C-do 8 saat miiddotinds (hidrotermal soraitde) termiki emal
edildikdan sonra tadricon otaq temperaturuna kimi soyudulmusdur. Har iki ¢okiintii siiso stizgocdon
siiziilmiis, avvalca distillo suyu, sonra iso etanolla yuyuldugdan sonra vakuumda 80 °C-do bir saat
muddatinds qurudulmisdur.

Bas veran reaksiyalarin tonliklorini asagidaki kimi yazmagq olar:

CH3COOQOTI+Sb(CH3C0O0);3+2CH;-CS-NH,+4H,0—TISbS,+6CH3;-COOH+2NH;

3CH3;COOTI+Sbh(CH3;CO0);3+3CH;-CS-NH,+6H,0— T13ShS3;+9CH;-COOH+3NH;

Alinmus birlogmoalorin fordiliyi RFA (2D PHASER “Bruker”, CuK,, 26, 20-80 dor.) vo DTA
(pirometr HTP-70, cihaz Tepmockan-2, tasirsiz mihit) metodlar vasitasilo tosdiq edilmisdir (sok. 1).

Sakil 1. TISbS, va Tl3SbS; birlosmalarinin difraktoqrami
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RFA naticoalarina asasan, mioyyan edilmisdir ki, TISbS, birlogsmasi monoklin (Foaza qr.: P2,/c;
gof. p.: a=0,6073, b=1,1127, ¢=1,2091 nm; ,8=101,7°) Vo Tl3SbS; birlosmasi iss romboedrik (Faza qr.:
R3m; gof. p.: a=0,9391, ¢=0,7144 nm) sinqoniyada kristallasir.

DTA (pirometr HTP-70, cihaz Tepmockan-2) naticalorindon molum olmusdur ki, TISbS,
birlosmosinin 478 °C-da, T13SbS; birlosmosi ise 434 °C-do ariyir. TISbS, va TI3SbS; birlosmalarinin
orimo temperaturlart onlarin monokristallarmm orimo (482 vo 437 °C) temperaturundan gismon
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asagidir. Bunun sobobini onlarin nanohissocik halinda olmasi vo mosamalilik doracasinin yuksok
olmasi ila izah etmok olar.

Alinmis TISbS; vo TI5ShS; birlogsmalorinin mikromorfologiyast HITACHI TM3000 markali mik-
roskopla tadqiq edilmisdir. Miioyyan edilmisdir ki, 180 °C-do siiso althq iizerino ¢okdiiriilmiis TISbS,
Vo TI3ShS; birlogmaloari yiiksok adgeziyali nanohissaciklorin agregatlarindan toskil olunur (sok. 2).

Sakll 2.150 0C-do ahnmls TISbS2 (a) va TI3ShS3 (b) birlogsmolarinin mikrosakillori

¢ L& . g L

TM3000_1852 10um TM3000_1835 2017/0218  04:41 NL D111

TISbS, vo TI;SbS, blrlesmelerllnln stexiometrik torkiblorini mulayyan etmoak {igiin alinan
birlogsmoloarin tarkibinin element analizi (Launch Trion XL dilution refrigerator — OXFORD cihazinda)
aparilmigdir. Alinan naticalors asasan, birlosmalorin tarkibindaki tallium, siirma vo kikirdin kitls vo
atom paylari toyin edilmisdir (cadv.).

Cadval. Birlogsmoalorin element analizinin naticalori

Elementlorin miqdari, %

Birlosma Tl Sh S

kitla at. kitla at. kutla at.
TISbS, 51,95 | 24,68 | 31,39 | 24,93 | 16,66 | 50,39
TI;ShS; 73,73 | 41,42 | 1468 | 12,86 | 11,59 | 4572

TISbS; vo T13SbS; birlogsmalarinin ¢iximina mihitin pH-nin (pH METER-pH410 “AKBUJIOH”)
Vo temperaturun tasiri do tadqiq edilmigdir. Miihitin pH-nin tasirini 6yronmak Gglin 0,1 M H,SO, va
0,1 M NHzH,0 mohlullarindan istifads edilmisdir. TISbS, birloesmosi (150 °C) pH-1n 5,5+8 araliginda
maksimum ¢ixima (94,36-95,72%) malik olur. TI;SbS; birlogsmasi iso pH-1n 6+8 araliginda maksimum
¢ixima (94,47-95,81%) malik oldugu miisyyan edilmisdir. pH<4 vo pH>8 giymatlorinds birlosmalor
parcalandigi iiglin ¢ixim azalir.

DARIDAG SURMBO FiLiZINDON SURMO TRiOKSIDIN
ALINMASI SORAITININ ARASDIRILMASI

T.I.SULEYMANOVA, 0.M.QARAYEV
AMEA Naxg1van Bélmosi, Tobii Ehtiyatlar Institutu
teimxkl@gmail.com
AZORBAYCAN

Strmo trioksid on genis istifads edilon stirma birlogsmasidir. Stirmo xammalinin 80%-don ¢oxu
onun istehsalina yonaldilmisdir va stirma anhidridinin fiziki va kimyavi xassolori onun sonayenin
mixtalif sahalorinds istifadasini zoruri edir. Bu genis sokilds bir sira rezin va slini dori mohsullarinin
istehsalinda istifado olunur. Stirma trioksid rezinin fiziki xassolorini artirir, eloco do bir plastifikator
rolunu oynayir. Bazi yanmayan kabellor istehsalinda totbiq edilir. Eyni zamanda stirma(lI1)oksid
yanmayan par¢a Vo boyalarin hazirlanmasinda, boyalar ii¢iin pigment vo keramika momulatlarinin
istehsalinda genis istifads olunur.

Bundan olave, stirmoa trioksid vakuum vo texniki siiso istehsali sahasinds stearin tursusunun
ala vo ucuz avazedicisi kimi igladilir. Stirma trioksid tikinti va istehsalatda istifado olunan bir ¢ox
stirtkii yaglarinin asas torkib hissasidir.
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Tabistda siirmo adoton sulfid, oksid vo onlarin garigiq minerallart sokilinds yayilmigdir. Stirmo
filizinin asas minerallar1 bunlardir: antimonit (Sb,S3), valentinit (Sb,0s), servantit (Sb,0,), kermezit
(2Sh,S5:Sh,0s), stibikonit (Sb,O4. H,0). Tobii siirma filizi antimonit minerali kimi adlandirilir.

Slrmonin filiz vo konsentratlar1 pirometallurjiya vo ya hidrometallurjiya tisullari ilo emal edilir.
Strmoa va stirma birlosmolarinin istehsalinda hidrometallurjiya proseslarina daha gox Ustinlik verilir.

Toqdim olunan isde magsad sirmo(Ill)sulfidin birbasa tursu ilo pargalanmasi vo alinan
mohsulun hidrolizindon stirma trioksidin alinmasi soraitinin 8yronilmasidir. Daridag siirmoa filizinin
torkibi kimyovi analiz edilmis vo filizdo olan asas makrokomponentlar bunlardir: Sb,S3-51.00 %,
Sb,05-20.71 %, S-7.08 %, SiO,-7.51 %, Ca-2.68 %, Mg-1.4 % vo slam amolo gotiron maddalor (su ilo
yuyulanlar) 19.42 %. Filizda olan Sb,03-(20.71 %) tursu vo golovilords holl omadigindan, stirmo
birlosmolori (sulfid vo oksidi) birlikdo sublimasiya prosesi vasitesi ilo filizdon ¢ixarilmigdir.
Torkibinda Sb -70.36 %, S- 28.22 % olan stirma sulfid alinmigdir. Homin niimuns 2:1 -5 nisboatinda
xlorod tursusu vo 15 g/l qatilight natrium xlorid mohlulu garisiginda 60-80 °C temperaturda holl
edilmigdir. Nimuna tamliqgla hall olmusdur. Hollolmanin reaksiya tonliyi:

szSg + 6HCl — 2Sbc13 +3H28

Reaksiya noticosinds alinan hidrogen sulfid qatiligi 80 g/l olan domir(ll)xlorid mohlulu ils
tutulmusdur.

2 FeCl; + H,S — 2FeCl, + S +2HCI

Hidrogen sulfidin reduksiyasindan ayrilan kikirid suzilorok mohluldan ayrilir. Domir(I1)xlorid
mohlulu oksidlogdirilorok yenidon prosess qaytarilir. Tomiz strmo(lll)xlorid mohlulu su ils
durulagdirilir. Durulagma dorocasi 1: 4 - 6 haddinds aparilir. Bu zaman siirma xlorid hidrolizo ugrayir
Vo slirmonin ag rongli oksixloridlori (SbOCI, Sb,OsCl,) amoala galir. Bundan isa stirmo(ll1)oksidin
alinmasinda istifado edilir. Oksixloridlora ammonium hidroksid vo ya natrium karbonat mohlullari ilo
tosir etmoklo stiirmo(Ill)oksid alinir. Prosesin reaksiya tonliyi belodir:

2SbOCI + 2NH4,OH — Sb,03 + 2NH,CI + H,0 (pH = 6-7)

Sh,05Cl, + Na,CO3 — 2Sb,05 + 2NaCl + CO,

Belalikla, antimonitin (Sb,Ss) tursu ilo iglanmasindan va alinan mohlulun hidrolizindan yiiksok
tomizlikli siirmo trioksid alinmisdir.

BJIUAHUE HAHOPAZMEPHBIX IOPOLHIKOB OKCHU/bI
METAJIJIOB HA ®PU3NKO-MEXAHUYECKUE ITOKA3ATEJIA
IJJACTOMEPOB HA OCHOBE BHK

XAHKHUIIHUEBA P. ®, AXYH/3AJIE I'. H, ABBACJIBI A. A, MAMEJIOB I1I. M.

Wucturyt Pagnanmonnsix [Ipoonem HAH AzepoOaiimkana
rena-namazova@yandex.ru

N3BecTHO, YTO YaCTHIIBI OKCHJABI METAUIOB ¢ pa3MepamMu He MeHee 100 HM (HAHO YACTHIIBI)
MpUAIOT MaTepualaM HOBBIE CBoicTBa. lmeromuecs B JUTepaType CBEJIEHHS O MEXaHH3MeE
HaHOMOPOIIKOB OKCHIOB B CHCTEMax JOBOJBHO MNPOTHBOpedrBHL. (OCOOEHHO OTYETIMBO 3TO
MIPOSIBISIETCS TPU CUIMBAHWM HEIPENEIbHBIX 3JaCTOMEPOB AKPWJIOBBIMU COEAWHEHUSIMH, TIE POJb
OKCHJa CBOAMTCS, INIaBHBIM 00pa3oM 0Opa30BaHUIO B IIPOCTPAHCTBE 3JIACTOMEPAX JIOIOJIHUTEIbHBIX
CBsi3ell aJCOPOLIMOHHOIO XapakTepa, CIOCOOCTBYIOIIMX TOBBIIICHUIO MEXaHHMYECKHE CBOICTBA.
[Ipruém nmonst 3TUX CBs3ed TeM BbIIIE, YeM OOJIbIIE YAEIbHOW MOBEPXHOCTH M Pa3Mep MOPOIIKa
OKCHJIOB METAJIIIOB.

IIpumeHeHre HaHOMOPOIIKOB OKCHIABI METAJUIOB MO3BOJISIET COKPATUTh PACXOJ Kaydyka H
HalpaBJI€HHOE BJIMATH Ha CBOWCTBA MOJy4aeMbIX MarepuanoB. CaMbIM pacnpoCTpaHEHHBIM
HAHOIIOPOIIIKOB B TEXHOJIOTHH 371aCTOMEPOB SIBISAETCS OKCH/IBI METAILIIBI.

C 1enbio BBISICHEHHUsT pOJIb HaHOTIOpOoIKoB npu cmuBanuu BHK mucynbdoxiopuaom-6en3onam
OBUIN B3ATHI OKCHUIIBI, XapaKTEPU3YIOINECS Pa3IMYHON peaKMOHHO CIIOCOOHOCTBIO MO OTHOLLICHHIO K
xyopuctomy Bogopoay Al,O; m ZnO. IlockonbKy akTHBHOCTH OKCHUAOB B 3HAYUTEIBHOM Mepe
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OTIPENIETIACTCS CPETHUM Pa3MEPOM JaCTHI] ¥ IMTUPUHON 3arpeniéHHOM 30HHI (3,3 3B), KOTOpas ABJIAETCS
BBICOKOAKTUBHBIM COEIMHEHHEM, a OKCHJ alIOMUHHs HE akTHBHA. BbIOOp OKcHIOB Ansi paboThI
MIPOBOJIWIICS B 3aBHCUMOCTH OT BEJIMYHMHBI pa3Mep YacTHI] U yIeNbHOU moBepxHOCThIO (ZnO 20-25
HM, YAETBHBIA TOBEPXHOCTH 250 M/, Al,0340-50 HM, yAeTBHBIA TOBEpXHOCTH 180 M/T).

H3meneHne MexaHUYeCKUX XapaKTEPUCTHK HAHO BYJIKAHW3ATOB B JIIOOBIX (M3MUYECKHUX IOJISIX, B
KOHEYHOM cyeTe, OOYCIIOBJICHO NpOTEKAaHHEM KOHKYPHIOMIMX IPOLECCOB CHIMBAaHUS U pPa3pbiBa
XUMHYECKHX CBSI3€H, a TAK)KE M3MEHEHHUEM MOTEHIMAIa MEXMOJIEKYIISIPHOI'O B3aUMOIEHCTBUS.

B Toxe Bpemsa xapakrep M INIyOMHA 3TUX H3MEHEHUH ONPEAEISIIOTCS KOHKPETHOM BHIIOM
BHEIIHETO BO3ACHCTBHA HAa HAHOPAa3MEPHBIX IONIMMEPHBIX cucTeM. [locnenoBarensHOe WU
OJTHOBPEMEHHO BO3JEHCTBHE TEMIIEPAaTyphl W M3JIYyYEHUH MOMKET MPUBECTH K CLIMBAHUIO
HaHOKOMITIO3UTOB (KBa3U CHCTEM) B 3alaHHOM HaIpPaBJICHHH.

[Ipu ompenenenuss (UINKO-MEXAaHUYECKUX CBOWMCTB HEHAIOJHEHHBIX HAaHOBYJIKAaHU3aTOB Ha
ocnoe bHK ycranoBneHo, uto HaHookcua uHK coBMecTHO ¢ JICXB peakiimoHHOCTIOCOOHOCTH MpH
BCEX BHJAX BYJKaHM3aLuH. PanuannoHHble BYJIKaHNW3aThl YCTYIAIOT TEPMUUYECKUM I10 IIPOYHOCTHBIM
cBoiicTBam (Ta0:1.3.)

[nst BeiAcHeHUs BnMsHUA Temreparypsl (423Kx40 MuH) U y-H3TydyeHUl Ha HAHOKOMIIO3UTOB
YCTaHOBJICHO, YTO Y TEPMHUYECKHUX BYJIKAHU3ATOB coAepxamux B noaumepHsix cuctema ZnO u JICXb
HAKOTUIEHHWE OCTATOYHBIA NedopMallii CKaTUS W CTeneHb HaOyXxaHus MeHbIne (puc.3) CHIDKEHHUE
W3MEHEHHE MAacchl PaJHaliOHHBIX M TEPMHUYECKHX HAHOBYJIKAHHM3AaTOB CBS3aHO POCTOM BBIXOJa
nonepeunbix C-C cBszeil. [Ipu noze 800xIp smactomep yTpauyuBaeT 3JaCTUYHOCTh U OTHOCUTEIBHOE
YIUIMHEHHE.

IoBbimenue 10361 A0 1000 kI'p mpUBOAUT K JECTPYKLIMHU ITPOCTPAHCTBEHHOM CETKH PaIUallMOHHBIX
BYJIKaHU3aTOB.

Ta6auua 3. BiusHue HaHOpa3MEPHBIX MOPOIIKOB OKCU/IBI METAJUIOB Ha
(bHM3HKO-MEeXaHHIECKHe IToKa3aTel ! 31acToMepoB Ha ocHoBe BHK.

Cucremsl IIpomomxut OO0y4eHHBIH
€IILHOCTh Jlo3a, Be3 mano
ITokazarenu BHK- BHK- CIIMBaHUE, BHK- BHK- x['p TOPOIIKOB
ACXB- | ACXB- | muH ACXB- | ACXb- OKCHJIA
ZnO Al,O, Zn0O Al,O;
1 2 1 2
[Iporuocts mpu
pactshkenue, MIla 11,3 8,0 6,2 51 49
OTHOCHTENFHOE
yuHeHHe, % 690 730 770 795 800
Tsepnocts o [opy,
ye. En. 38 31 40 32 30 500 27
DIaCTUYHOCTh
10 OTCKOKY, %o 41 45 48 50 50
Hakomuienue ocrarounoit
nedopManyu mpu CoKaTHsA,
(20%, 423K, 42 56 40 62 50 500 35
72 9)
H3meHenne maccol B
cMecu OeH3MH-0eH3071 38 45 40 31 44 500 26
(3:1) 353K,
24 4.

Takum oOpa3zoM, IPUBEACHHBIE MCCICAOBAHMS MMO3BOJIMIIA BBISBUTH BIUSHUE MHUIAATOpA HAHO
okcua metauioB (ZnO, Al,Oz) Ha mporecc TepMmuueckoro u paauaionHoro crmBanus BHK u
ycTaHoBUTH 3(dexTuBHOCTs cumBatomiero (ACXDB) m mHHMIMpyomero AEHCTBHS HaHO OKCUAOB
METaJUIOB BIUIOTH JIO0 TeMmepaTypbl U 10361 o0mydeHus 423K u 500-800xI p. [TomydeHHbIE JaHHBIE 110
mapamMeTpaM TPOCTPAHCTBEHHONH CETKM W MEXaHHYECKAM CBOWCTBAM TEPMO M PaTUAITHOHHBIX
BYJIKAHU3AaTOB TOJTBEPKIAIOT BO3MOXHOCTh pAacCIIUpeHUst 00JacTh MPUMEHEHUs YyKa3aHHBIX
MaTeprajoB.

OmHako, MEXaHW3M BIHMSHAM HAaHO Pa3MEPHBIX ITOPOIIKOB OKCHJ METalIOB Ha TEPMO H
paMalliOHHO XUMHYECKHX TIPOIECCOB, OOYCIOBIMBAIONMX HAOIIOJaeMOe W3MEHEHHUE CBOWCTB,
MOAJICKUT NaJbHENIIEMY U3YUYECHUIO.
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Hcmonp30Banne akTUBUPYIOMINE ASHCTBUS HAHOPa3MEPHBIX OKCUIBI METAJLIOB OJUH U3 TIEPCIIeK-
TUBHBIX TMyTeH BIMSHHASA Ha PaIUAIlMOHHO-XMMHYECKOW IMPOIECcCH (hOpMHUPOBaHUS HAHOPAa3MEPHBIX
OKCHUJIOB METAJJIOB M YIpaBlicHUE (PU3UKO-XUMUYECKHX U MEXaHHMUYCCKUX CBOWCTBAMH COJCPIKAIIUX
MTOJTMMEPHBIX HAHOPAa3MEPHBIX KOMITO3UTOB.

BECCEPHOE CTPYKTYPUPOBAHUE BYTAAUEH-HUTPUJIBHOI'O
KAYUYYKA C IEJbIO NOJYYEHUA ATPECCUBHO-
YCTOMYUBBIX DJIACTOMEPHBIX MATEPHAJIOB

AXYH/J3AJE I''H., XAHKUIINUEBA P. ®., P3AEBA C. B,,
MAMEJOB JI’K. 1lI., MAMEJOB II.M.

Wucturyt Pagnanmonnsix [Ipobnem HAH Azepbaiimkana
hacivahidd@gmail.com

B nocnennee BpeMsi 10CTaTOYHO IIMPOKOE Pa3BUTHUE MOTYYMIIO HAIPaBIEHUE XUMHHU 3IacTOMe-
POB, CBsI3aHHOE ¢ (POPMHUPOBAHHEM BYJIKAHH3ALUOHHBIX CTPYKTYP 32 CUET HOBBIX CHHTE3WPOBAHHBIX
OpPraHUYECKUX CIIMBAIOIIMX areéHTOB, MOAU(UKATOPOB U CEHCHON-TU3aTOPOB ISl OyTaqueH-HUTPUIIb-
Heix kayaykoB (BHK). Ilpu xpaHeHMn W SKCIUTyaTallid B XUMHYECKH W (DH3MUYECKU arpeCCHBHBIX
cpelax, MpU KOHTaKTe C BOJOH, MaciioM, He()TEHOCHBIMH, TIIMHUCTBIMU pPacTBOpPaMH, B TOIUINBE
anmactoMepHble MaTepuanbl (OM), m3rotoeneHHble U3 kayaykos CKH-40 u CKH-40, cogepxamux B
COCTaBe CEPHHUCTHIC CIIMBAIOIIME arceHTHl, YXYAIIAOT CBOM SKCIUIyaTallOHHbIC CBOWCTBA, YTO
BBI3BAHO pa3pylIeHNEM XUMUYECKHX CBsI3eH.

OmHuM W3 TaBHBIX (AaKTOPOB, BIMAIONIMX HA arpecCUBOCTOMKOCTh M MEXaHHYECKHE
xapakTepucTuku OM, siBisercss (OpMUpPOBaHHME XUMHYECKHX CTPYKTYp, T.€, BYJIKaHU-3aL[HOHHBIX
cBsizell B omactoMepax. [IpuMeHeHHMe pa3HBIX CIIMBAIONIMX AareHTOB WJIH CIOCO-O0B CIIMBAaHUS
MIPUBOANUT K 00Pa30BaHUIO B AJIACTOMEPE PA3NUYHBIX THIIOB MPOCTPAH-CTBEHHBIX CBA3EH, UTO B CBOIO
ouepeab OTpaxkaercss Ha aosroBedHocTd OM. OueHb BaKHOE 3HAUYEHHE HMMEET Ml MOJIY4YeHUs
BYJKAQHU3ALUOHHBIX CTPYKTYpP THPHUCYTCTBHE IIOJIU-TAIOT€H-METHICOACPKAIINX COCOIUHEHUH —
(IITMCC)-1,4-6uc [4-TpuxnopdheHna-MeTHI|0eH3071, SMTOKCUIHON 1 PeHOoIPOpMaIbAETHArOH CMOIIb
BC u ODC) mnepoxcummukymmina (IIJK), 4,4 -qurnoduc-N-pernnmanenmuna (JIThOMN),
CHOCOOCTBYIOIMX YCKOPEHHIO CIIMBAHUS paJIdalliOHHO-XUMHUECKUX PEAKLUH B 3JlacTOMEpax.

VYCcTaHOBIEHO TaKXke, YTO, BapbUpPys BYJIKAHHW3ALWOHHBIE CTPYKTYpPHI, MOXHO MOBBICHUTH CPOK
ciyx0b1 DM, paboTaroiux B pa3indHbIX ycinoBusx. Oanako posis [ITMCC, OC, IT/IK, u ITEBMU B
Ka4yecTBE CIIMBAIOIINX areHTOB U CEHCHOMIIM3aTOPOB PaAHAlMOHHO-XUMHYECKHX MPOIeccax B MOIM-
¢unmpoBanHoM kayuyke CKH-40 ne usyuena. Mi3BecTHble JaHHBIE HOCSAT OTPHIBOYHBIN XapakTep.

B Hactosimieli paboTe mNpHBEACHBI pe3yjbTaThl HCCIENOBAHWS 3aKOHOMEPHOCTEH Tmporiecca
cTpykrypupoBanus MmoguduuupoBannoro BHK CKH-40 mon BiusiHueM TeMmeparypsl U Y-00Iy4eHust
C OJHOBpPEMEHHBIM BBEICHHMEM B cocTaB cMecH cumBaromiero arenta [II'MCC —6ucrpudnopme-
THIQEHWIIUXIIOPMETHIIOCH301a, MOJu(HKaTOpa — SMOKCUA-HOH U (eHonpopMabaeruIHOW CMOJb,
ceHcubOnnm3aTopa — nutnoouchennamanenmuaa (JJTbOMU).

CwMmech comepxana taxke nepokeua aukymuia (I1JIK), oxcun nmHKa, CTEapMHOBYIO KHCIIOTY,
Texanyeckuil yraepoxa I1-324 ¢ menpio ymydineHus TEXHUYECKHHA CBOWMCTB BYJIKaHHW3aTOPOB B DOM.
IIpoBeneHo mccnenoBaHne TEPMUIECKON, TIEPOKCHIHONW M PaJuallMOHHON CIIMBKH MOAM(DHUIIMPOBAH-
Horo OyragueH-HUTpwiIbHOro kaydyka CKH-40 c ydacTeM NONMIago-reéHMETHIICOIEPKALIIX
coeauHeHnit 1,4-6uc [(4-TpuxiopdeHwIMeTHa) IUXJIOpMETHI] OeH301a MyTeM AONOJIHUTEIHLHOTO
BBEJICHHS B PELENTYPY SMOKCUIHON U (eHoa(OpMaNIeruJHON CMOIb, a TaKKe CEHCHOMIM3aTopa
4,4 -mutnoduc-N-peHmnimanen-Muaa ¢ LENbI0 YIYYLICHUS TEXHUYECKUX CBOWCTB BYJIKAaHHM3aTOB U
3JIACTOMEPHBIX MaTepHaIOB. METOI0M 30JIb-TEIb aHAIHM3a UCCIIEA0BAIIN ITapaMeTphbl MPOCTPAaHCTBEHHOMN
CETKH BYJIKAHM3ATOB, OIPEICISIM O0Ilee YKMCIO aKTHBHBIX Iieneidl cerku (1/M.) YUCIIO CIIMTBIX
Monekyn (1/My;) ¥ Tenb-(ppaKiuy TEPMUIECKHX, IEPOKCHIHBIX, PAJAUAIMOHHBIX U TEPMOPAIHAIIMOHHBIX
BYJIKAaHU3aTOB.
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RUTENIUMUN MAKROMOLEKULYAR LIQANDLI KOMPLEKS
BIRLOSMOLORININ SINTEZI VO XASSOLORI

MIKAYILOVA M.R.
Azorbaycan Dovlat Neft Vo Sonaye Universiteti
mehriban-mikayilova@mail.ru

Tadgiqgat isindo aksial ligand kimi CO vo CH3OH molekullar1 ila rutenium tetra-15-kraun-5-
ftalosianat olan rutenium makrokomplekslorinin sintezi hoyata kegirilmis,sintezin optimal soraiti
secilmigdir.Askar edilmisdir ki, rutenium monbayi kimi ilkin birlogmalarin (RuClze3H,0, Ru3(CO)y,,
Ru(DMSO),Cl,) secilmoasindon asili olmayaraq disiano-benzo-15kraun-5 ilo garsiligli tosir zamani
(R4PC)RU(CO)(CH30H) torkibli makrokompleks amalo golir

Uzun middst yasil vo g8y rong kimi istifade olunan ftalosianinlor hal-hazirda fotokegirici
materiallar, katalizatorlar vo elektrokatalizatorlar, kimyavi sensor komponentlaori, elektroxrom
qurgular, informasiyanin saxlanilmasi, hesablanmasi vo verilmasi {igiin qurgu, xorgongin diaqnostikasi
Vo terapiyasinda fotodinamiki preparatlar, qeyri-Xotti optika tglin materiallar vo s. kimi genis totbiq
sahosi tapmuglar . Onlarin osasinda hazirlanan materiallarin xassoalorinin muxtolifliyi ftalosianin
makrotsiklik ligandlarinin atom-elektron qurulusunun 6ziino xas xususiyyatlari ilo alagadardir.

Platin metallarinin kompleks amalo gotirma xassalorinin muxtalifliyi vo xisusiliyi koordinasiya
kimyasinin inkigafinda shomiyyatli rol oynayir. Platin sirasi metallarindan kompleks birlogmalords
mixtalif oksidlogsmo daracasi gostarmok vo mixtalif koordinasiya adadina malik olmasi ila rutenium
xususi digget calb edir. Bunun asasinda makrotsiklik tetrapirrol ligandlar1 ilo kompleks amoalagalmoa
zamani muxtolif quruluslu koordinasiyali birlosmoalorin omolo galmasi mimkinddr: makrotsiklik
ligandlar vo muxtolif ekstraligandlar ilo komplekslor; Ru-Ru rabitassi ilo dimer komplekslor; metal
atomu muxtolif korpii aksial ligandlart il birlosmis oliqgomer birlasmalar va s.

Isin mogsodi: kraunavozli rutenium ftalosianinatlarinin  sintezinin effektiv  iisullarmin
hazirlanmasi, onlarin qurulusunun xiisusiyyatinin miayyan edilmasi, muxtalif amillordon asili olaraq
fiziki-kimyavi xassalorin doyismasi qanunauygunluqlarinin aydinlagdiriimasindan ibaratdir.

Ruteniumun ilkin birlosmosi kimi rutenium trixloridin buxarlandirilmasi zamani alinan
RuCl;*6H,0-dan istifads edilmisdir.

Ayrilmig ruteniumun tetra-15-kraun-5-ftalosianin kompleksinin torkibinds aksial koordinasiya
edilmis karbonil CO va metanol CH3;OH molekullar1 var va torkibi CgqH73NgO20RU-(R4PC)RU(CO)
(CH3OH) kimidir.

Beloliklo, gostorilmisdir ki, kifayot godor genis dairado parametrlorin doyismosi zamani
templat sintez noticasinds orintido disiano-benzo-15-kraun-5 vo todqiq edilmis rutenium
birlogsmalorindon yalniz (R4Pc)Ru(CO)(CH3;OH) almaq olar. Metanol molekulu kompleksin torkibinds
xromatografik tomizlomo marholasindo meydana ¢ixir, eluent kimi xloroform-metanoldan istifads
olunur. RuCl;*3H,0, [Ru(DMSO0)4Cl,] va [Ruy(OAC)4Cl], ils sintezds kompleksin tarkibinds karbon
oksidin movcudlugu sistemdo birbasa karbonil monbayinin olmamasi hesabina gozlanilmaz olur.
Guman edirik ki, CO molekulu yiiksaktemperaturlu templat sintez prosesinds disiano-benzo-15-kraun-
5-in oksidlagmasi naticasinds amols golir. Reaksiyada rutenium karbonilleri istifads etdikde maksimal
cixim 81% toskil edir. Bu halda CO moanbayi dinitrilin destruksiya mahsulu deyil, ilkin birlogsma hesab
edilir. RuCl;*3H,0 istifadasi zamani (R4;PC)Ru(CO)(CH30H) kompleksinin ¢iximinin azalmasi
templat reaksiya naticasinds ilkin disiano-benzo-15-kraun-5-in oksidlogsmasi ilo yanasi eyni zamanda
Ru(l)-tn Ru(ll)-ys reduksiyas1 bas vermoklo olagadardir. Koordinasiya kimyasinda Ru(Il)
komplekslarinin stabilliyi adston onun Ru(lll)-o godar oksidlosmasinin yiiksok ehtimali hesabina
asagidir. Qeyd etmok lazimdir ki, bu halda asagispinli Ru(II) komplekslorinin anomal davamlilig
aromatik sathlorin tobistinin xususiyyati, ftalosianin ligandinin tetradentat sistemi, kegid metallarin
oksidlagmasinds stabillasdirici asag1 daraca ilo alagodardir.

Reaksiyanin alave mohsulu kimi rutenium karbonil Ruz(CO),, istisna olmagqla, biitiin duzlarin
istifadasi zamani sarboast ligandin H,(R4Pc) amala golmasi miisahids olunur.

Muxtolif ilkin komponentlordon alinmus eynitorkibli rutenium komplekslorin 1Q-spektrlorinds
bozi forglor askar edilmisdir. Belo ki, rutenium xlorid istifadasilo alinnmis rutenium kompleksinin 1Q-
spektrlori rutenium karbonilden alinmis kompleksin 1Q-spektrindan xeyli forglanir.
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Sintez edilmis komplekslorin torkibi vo fordiliyi 1Q-vo Kiitlo spektrometriya iisullar1 osasinda
mioyyon edilmisdir.

Tadqigat isindo aksial ligand kimi CO vo CH3OH molekullari ilo rutenium tetra-15-kraun-5-
ftalosianat olan rutenium makrokompleksloarinin sintezi hoyata kegirilmis,sintezin optimal soraiti
secilmisdir. Askar edilmisdir ki, rutenium monbayi kimi ilkin birlosmalarin (RuCls*3H,0, Ruz(CO)1,,
Ru(DMSO0),CI,) secilmasindan asili olmayaraq disiano-benzo-15kraun-5 ils garsiligl tosir zamani
(R4Pc)RuU(CO)(CH30H) torkibli makrokompleks amals galir.

STUDY OF PHENOL DEGRADATION IN AQUEOUS
SOLUTIONS BY UV-PHOTOLYSIS

S.A. KERIMQOV, U.A. GULIEVA, E.T. ABDULLAYEV
ANAS, Institute of Radiation Problems, Baku, Azerbaijan
samir.karimov@yahoo.com

Water pollutants are widely spread in the environment, especially in industrial and municipal
sewages. Organic compounds are accumulated in natural waters, due to reasons of the development
and growth of chemical technologies for synthesis and processing. These contaminations related to
different reasons. As reported Ministry of Ecology and Natural Resources of Azerbaijan Republic
water pollutants are basically phenols, oil and oil products, and carbonic acids. industrial and domestic
waste water dumping to water sources and the Caspian Sea (250 min.m*/year) without completely
utilization cause some ecological problems. On average 1,5-2,0 thousand tone oil products, 15-20
thousand tone suspension compounds, 60-65 thousand tone sulfates, 250-300 thousand tone chlorides,
15-20 tone phenols and other contaminants are discharged to the Caspian sea by emission water every
year [1].

There are many traditional and non-traditional methods for water treatment from pollutants:

— Non-destructive procedures — basically physical processes of adsorption, removal, stripping;

— Biological destructive procedures — basically biological processes using active mud;

— Oxidative destructive processes — basically oxidative chemical processes. These are divided as
following:

e Incineration;

o WO - “Wet Oxidation” operating in conditions of high temperature and pressure (WAO -
“Wet Air Oxidation”(WO with O, air oxidative agent), CWAQO — “Catalytic Wet Air Oxidation”,
SWA — “Supercritical Water Oxidation”(in supercritical conditions))

e Liquid oxidation: AOPs — “Advanced Oxidation Processes”, operating in conditions of
temperature and pressure and use as oxidative agents O, H,0O,, O, catalysts or UV radiations [2].

Today traditional methods are used for treatement of phenol containing waste waters. Radiation
technology is one of the most effective methods for removing of phenols. Irradiation method differs
from other destructive procedures with its some advantages. During irradiation processes biological
degradation processes proceed along with chemical degradation, and irradiation processes are
economically affordable.

The experiments carried out at room temperature, under medium pressure Hg lamp (A=243-546
nm) irradiation. Depending of changes of the pH, COD (Chemical Oxygen Demand) and phenol
concentration on irradiation time were investigated. COD analysis was carried out by titrimetric
method was measured by pH meter PHS-25. The phenol content was determined by standard method
using 4-aminoantipiyrine in the presence of potassium hexacyanoferrate (111) at pH= 10,0 +0,2 based
on formation of colored compounds with the UV-Visible Spectrophotometer Cary-50. Photolysis
carried out for 10-120 minutes. The initial concentartion of phenol is 1x10™M.

The absorption spectrum of aqueous solution of phenol in the range A=200-800 nm was studied.
Absorption band at 269 nm corresponds to the absorption of the aromatic nuclear, and increasing of
absorption in this area is associated with the appearance of polymer molecules.
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Fig. 1. Absorption spectrum of products at different irradiation times.
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With increasing irradiation time Abs increases and results are given in following table:
t(photolysis) min 10 15 30 60 120
Abs 1,368 | 1,450 | 1,447 | 1,507 | 1,582
UV-photoliysis of phenol in liquid phase proceeds according to the following scheme, that leads

to formation of phenoxy radical [3]:

(PHO™) + H* — e,

PhOH—"", PhOm*

PHO + I
>

The formation of phenoxy radicals is confirmed by pulse radiolysis and has the following
characteristics: &= 2300 | x mol™sm™, A =400 nm.

Recombination of chemical radicals gives the different products, mainly dimers and other
telomers. It suggests that during UV- photolysis of aqueous solutions of phenol occur condensation

reactions with the formation dimers, trimers and telomers.

ELECTROCHEMICAL CO, CONVERSION BASED ON
NATURAL CLINOPTILOLITE-QUARZ CATALYST

TARANA KAZIMI*, YUSIF ABDULLAYEV*?, AND MURVAD GARIBOV?

1. Azerbaijan University of Architecture and Construction, Faculty of water economics and engineering communications systems.
2. Baku Engineering University, Chemical Engineering Department, email: yabdullayev@beu.edu.az

The capture and utilization of CO, addresses anthropogenic climate change while simultaneously
providing fundamentally new routes to petrochemical feedstocks, making it a key challenge to the
chemistry community®. To date, there have been many efforts to define schemes for the capture and
conversion of CO2 to fine chemicals2-3. Electrochemical carbon capture is a promising emerging
technology for decreasing greenhouse gas concentrations: Snyder et al. developed the resin-water
electrodeionization system to capture and recover CO2 from flue gases4. Electrochemical splitting
technology of CaCO3 was proposed to capture and store CO2 from the air or a waste system by
keeping pH within a certain range5.

We proposed to use naturally available tuff (is formed from the consolidation of volcanic ash) as
a catalyst to convert CO2 into various organic substances. It contains some transitin metals, which
could potentially be responsible for the catalytic activity. Tuff is highly efficient at reducing CO2
when placed under a negative bias. It is stable under high potential (20V) for a long time (a couple of
months). The system is low-cost, green technology, applicable not only to CO2 conversion. It can
produce a broad library of reduction products from different starting materials. Both CO2 and natural
carbonate sources can be utilized as a carbon source. The natural catalyst is abundant, and can be
extracted easily. It can be applied as an alternative of precious metal catalyst for electrochemical CO2
conversion.
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KIMYA DORSLORININ TOSKILINDO AUDIOVIZUAL
VASITOLORDON iSTIFADONIN ROLU

A.A.OL9SGOROVA

Azorbaycan Respublikasi Tohsil Institutunun doktorant:
Baki Mithondislik Universitetinin muollimi
aytenmemmedova@hotmail.com

Miiasir informasiya texnologiyalarindan, eloca do, multimedia programlarindan istifado talim-
tadris prosesinds muollimlars 6z pedaqoji ideyalarini daha asan hoyata kegirmaya imkan verir. Prinsip
etibarilo, istonilon pedaqoji texnologiya informasiya xarakterlidir vo todris prosesinds todris
keyfiyyatinin artirilmasi tigtin istifade olunur. Tacriibads Xlsusi texniki talim vasitalori (multimedia
proyektoru, interaktiv I6vho) kimi istifado olunan bdtiin texnologiyalar informasiya texnologiyalari
adlanir. Bu ciir miiasir sortlor sagirdi daxil olan informasiyani rahat gobul, tadgiq, tohlil etmays vo
ugurlu istifadsys hazirliyir.

Muasir dovr virtual imkanlar vo informasiya texnologiyalar1 dovridiir. Bu sobabdon, yeni
informasiya texnologiyalari insan faaliyyatinin hor sahosinds ,eloco do ,todris vo tolim sahasinds do
foal rol oynayir. Heg bir perspektiv tohsil sistemi muollimi yegans informasiya gaynagi olaraq qabul
etmir. Elekron dorsliklor talim prosesinds biitiin auditoriyanin digqgatini eyni istigamato vo eyni
materiala yonaldir. Multimedia asasli tadris vo ya audiovizual vasitalordan istifads ilo bagli todris -
dorsin audio vo vizual numayisi ilo materialin daha tez gavranilib monimsonildiyi metoddur.
Gortintiilii informasiya idraki giiclondirir vo gabul olunmus informasiyanin daha uzun miiddst yadda
saxlanilmasini tomin edir.Videofragmanlar , gisa animasiya filmlori todris prosesini standartlardan
uzaqlasdirir, miiallimin gorhini asanlasdirir vo auditoriyan1 mévzu haqqinda sarboast fikir yuritmaya
sovq edir.

Orta moktoblords geyri — lizvi kimya darslorinds formalizm ona géro meydana ¢ixir ki, sagirdlor
kimyovi reaksiya vo tonliklorlo real kimyavi proseslori gormirlor bunlar da 6z ndvbasinds kimyavi
proseslarin mahiyyatinin basa diisiilmamasina gotirib ¢ixarir. Sagirdlarin hiss tizvlarins informasiyanin
eyni vaxtda kompleks tosir etmosi lazimdir. Bu sobobdon movzularin izahi zamani miisllimin
audiovizual vasitalordon istifadasi dorsin somoraliliyini vo sagirdlarin idrak foaliyyatini artirir.

“Azot yarimqrupu elementlori”’mévzusunun tadrisinds  muoallim Microsoft Power Point
programinda hazirladigi slayd vasitasilo sagirdlorin diggstini dorse yonoldir. Daha sonra azotun
tobiatds tapilmasi vo dévrani haqqinda qisa videofilm sagirdlorin motivasiyasini artirir. Misllim azot
haqqinda maraqli faktlara osaslanaraq maye azot haqqinda kigik bir niimayis tocribasi toqdim edir.
Hom sifahi, gortintiilii vo Sas soklinds molumatin gavranilmasi onun daha méhkom yadda saxlanilma-
sina gatirib ¢ixarir. Audio va vizual olaraq qavrama prosesi sinif ortaminda tokco aktiv sagirdlori deyil,
daha zoif, dorsa daha az maragi olan sagirdlorin todris prosesina calb olunmasini tomin edir.

Kimyanin todrisi prosesinda fonna daxil olan nozariyyonin izahinda, fundamental tocriibalarin
mahiyyatinin agilmasinda, sinfa gatirilmasi mimkiin olmayan tacriibolorin niimayisinda Xiisusan do
cox mirokkob cihazlar tolob edon eksperimentlorin aparilmasinda fordi komputerdon istifado edilo
bilor.

Kimyanin tadrisinde miiasir kompiiter texnologiyasindan istifado vasitasini dord grupda: talim
obyekti , todris- torbiyo vasitesi, pedaqoji idaroetmo sisteminin komponenti, elmi- pedaqoji
tadgiqatlarin effektivliyinin yiiksaldilmasi vasitesi kimi imumilosdirmok olar. Taloba va ya sagirdin
tofokkiiriiniin inkisaf etdirilmasi, bir sira biliklorin vizual materiallar asasinda daha asan dork edilocok
saviyyads toqdimetms imkanlariin genisliyi vo s. baximindan da yeni informasiya texnologiyalarinin
tadris prosesins tatbigi cox shomiyyatli vo aktual masaladir.

“Qolovi metallar vo onlarmn fiziki - kimyavi xassolori” mdvzusunun izaht zamani miollimin
audiovizual vasitalordon istifadasi dorsin somoraliliyini artirmig vo misllimin gorhini rahatlagdirmisdir.

Ovvalca, misllim sagirdlarin diggetini comlomok tigiin ilk sual1 bu sokilds verir:

O, glimiisii —ag ronglidir

Bigagqla kasila bilir

Yumsaq vo ylngulduir

Daha avval bels bir metala rast galmisiz?
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Cavab: Litium

Daha sonra muallim névbati suallar1 verir: Litium hansi qrupa daxildir? Bu qrupa basqga hansi
elementlor daxildir? Bu qrup necs adlanir?

Bundan sonra dorsin mévzusu artiq gizli qalmir. Misllim gostordiyi névbati slaydla dorsin
planini sagirdlara taqdim edir.

Doarsin plani:

1. Elementlarin yerlogsmoasi (qrup vo dévriin némrasi) va tobistdo tapilmasi

2. Qolovi metal atomlarinin elektron konfiqurasiyasi

3. Fiziki xassolori

4. Kimyavi xassalori

7. Totbiqi

Miallim doarsin planina uygun olaraq, ilk avval, golovi metallarin doévri cadvaldo mdvgeyini
slayd ndmrasiylo gostorir.

Audiovizual vasitolordon istifado edorok hor bir metalin elektron konfiqurasiyasinin tosviri fordi
kompliterlo, yaxud multimediya proyektorunun kémoyilo boyuk ekranda gostorilir. Bu vaxt itkisins
yol vermadon mévzunun sagirdlor torafindon qavranilmasini asanlasdirir.

Dars planinin sonraki maddslarinin izahina kegirilir.

Atomlarin elektron qurulusundan goriiniir ki, littumdan seziuma dogru getdikco elementlarin
energetik soviyyslorinin sayinin artmasi ilo atom radiusu béyuyir. Atom radiusunun béylmasi ise 6z
novbasinds xarici energetik soviyyado olan elektronlar ilo nive arasindaki cazibs qlivvasinin
zoiflomasinoe saboab olur. Buna gors do elementlarin xarici energetik saviyyds olan valent elektronlarini
vermasi asanlasir vo homin sirada faalliglarinin artmasina sobob olur.

Gorinan cadvaldon sagirdlor 6z aralarinda goldiklori naticalori mizakirs edirlor. Qalovi metallar
yiingiil (Li, Na, K sudan yiingiildiir) yumsaq vo asanariyandir. Li-dan Cs-a dogru getdikco metallarin
barkliyi va arimo temperaturu ardicil olaraq zaifloyir.

Daha sonra geyd edilir ki, ylksok aktivliklorino goro golovi metallar ag neftin(kerosinin) altinda
saxlanilir.

Sonraki slaydda goalovi metallarin Kimyovi xassalori gostorilmisdir. Qolovi metallar aktiv
metallardir. Qeyri-metallarin hamisi ilo reaksiyaya daxil olur. Bundan basqa, su va tursularla
reaksiyaya girirlor. Sagirdlora gostorilon reaksiya tonliklari ndvbati slaydda tapsiriq soklinds verilir.

1.7+ ?=NaH,

2.7+ ?=NaCl,

3.7+7= Nast4 + H,,

4.7 +7?=NaOH + H,

Boarabarliklor sagirdlar tarafindan hall olundugdan sonra miosllim yoxlama aparir. Novbati slayda
kecmozdon avval sagirdlars bels bir sualla muraciat edilir.

Sizco bu metallar niys golovi metallar adlanir?

Cavab olaraq videofragmentdon istifados edirilir.

Icarisinda bir ne¢o dameci fenolftalein mohlulu olave edilmis su olan iki siiso kasaya névbo ilo
neftdon ¢ixarilib bigagla kasilorak stizgac kagzi ila tomizlonmis litium va natriumun kigik parcalari
salinir.

Sakil 1.

<

Litium 2Li +2H,0 — 2LiOH + H,1

Natrium 2Na +2H,0— 2NaOH + H,t
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Daha sonra ekrana kalium, rubidium vo seziumun su ilo qarsilight tesirine aid tacriibalarin
goruntdlari getirilir.
Sakil 2.

2K +2H,0 — 2KOH + H,1 2Rb + 2H,0 — 2RbOH + H,t 2Cs +2H,0 — 2CsOH + H,

Belo naticoys golinir ki, LI -Na — K — Rb — Cs istigametinda elementlorin su ilo garsiligh tosiri
reaksiyas1 siddatlonir. Belo ki, litiumun su ilo qarsiligh tasiri foal olsa da alovun gérinmoamoasi ilo,
natriumunku alovlanmagla, kaliumunku alovlanma vo partlayisla, rubidiumunku giiclii partlayisla,
seziumunkuisa giiclii partlayis va siiso qabin sinmasi ilo miisayiat olunur.

Sonuncu slaydlarda “bunlart bilirsinizmi” basligi altinda golovi metallar haqqinda maraql
malumatlar verilir.

Movzunun izahinda audiovizual vasitalor 45 daqigalik dors middotinds goyulan toloblors tam
omoal olunmasini tomin edir.

Notico olaraq deyoa bilorik ki, kimyanin todrisindo yeni informasiya texnologiyalarindan
istifadonin dlzgln giymotlondirilmasi tadrisin ononovi tisullarindan miasir texnologiyaya rovan
kegidini tomin etmoklo, todris materiallarinin monimsanilma morhalslorini, onlardan necs vo harda
totbiq edacayina imkan verarak, kimyanin tadrisinin intensivlogdirilib optimallagdirilmasini tamin edir.
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QEYRI -UZzVI KIMYA DORSLORININ TOSKILINDD AUDIOVIZUAL VASITOLORDON ISTIFADONIN ROLU
XULASO

Mouasir dovr virtual imkanlar vs informasiya texnologiyalar1 dovriidiir. Bu sababdon, yeni informasiya texnologiyalari
insan faaliyyatinin har sahasinds ,eloco do ,tadris vo tolim sahssindo do foal rol oynayir. Multimedia osasli todris vo ya
audiovizual vasitolordon istifads ilo bagli todris - dorsin audio vo vizual numayisi ilo materialin daha tez qavranilib
monimsanilmasins gorait yaradir. Bu ciir miiasir gortlor sagirdi daxil olan informasiyani rahat qabul, tadqiq, tehlil etmoys vo
ugurlu istifadoys hazirliyir. Qloballasma soraitindo tohsil elo toskil olunmalidir ki, yeni informasiya texnologiyalari
saholorinds informasiya axmindan bas ¢ixaran, hortororfli inkisaf etmis gonc nosil yetigsin. Bu baximdan, audiovizual
vasitalordon istifads golacak nasillarin ham nozari , ham do praktik biliklorin darinlogmasindo mistosna rol oynayir.

Acar sozlor: audiovizual vasits, multimedia proyektoru, interaktiv 16vho, golovi metal, maye azot, elektron konfiqurasiyasi,
atom radiusu

THE ROLE OF AUDIOVISUAL STUFF IN ORGANIZATION OF CHEMISTRY LESSONS
SUMMARY

The article gives the methodical development on the study of inorganic chemistry under the condition of use of
audiovisual stuff methods. Audio-visual teaching aids are an effective source of improving the quality of education.At the
same time in the classroom successfully implemented didactic clarity principle, the possibility of individualization of learning
and studying at the same time the mass coverage, enhanced motivational side sessions. The result of teaching practice carried
out with the use of multimedia shows clearly that these funds are preparing students for the preparation and assimilation of
information. It tells about their positive influence on the whole process of learning.

Key words: audiovisual stuff, multimedia projectors, smart bords, alkali metal, liquid nitrogen, electron configuration,
atomic radius
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METAL NANOHISSOCIKLORIN PARAFINLOSMIS NEFTIN
REOLOJI PARAMETRINO TOSIRI

IOLIYEVA A.S.
Sumgayit Dévlat Universiteti

Molum oldugu kimi uzun miiddst istismar edilmis neft quyularindan ¢ixarilan neftin torkibinds
asfalt — gotran — parafin birlosmolori formalasir ki, bunlar da neftin ¢ixarilmasi prosesinds bir sira
catinliklorin meydana ¢ixmasina sobob olur. bu qarisiglar, xiisusi ilo temperatruun asagi diigsmasi
prosesinds bir sira ¢atinliklor toradir [1]. Neftin torkibinds gotranin olmasi onda elastiklik, parafinin
olmasi iso geyri xatti 6zIiluk xususiyyatlari amala gatirir. Xisusi geyd olunmalidir ki, neft ¢ixarilmasi
zamani qaldirici borularda vo atqi xatlorinds parafin ¢ékmalarinin sababi yer sothino galxan neftin
temperaturunun asag1 diismosidir. Quyularin mohsuldarhig: yiiksok oldugda gostarilon tip ¢okunttlorin
yaranmasi yavag gedir vo 0 godar do shamiyyat kasb etmir. Amma artiq qeyd olundugu kimi quyularin
uzun muiddatli istifadosi neftin torkibinin doyismoasina 6zlultyunihn ylksimasine va bir sira arzu olun-
mayan slamatlorin meydana ¢ixmasina, bu da noticads hasil olunan neftin mahsuldarliginin asagi diis-
moasina rentabelliliyin azalmasina sabob olur. Tabiidir ki, bu ¢atinliklorin aradan qaldirilmasi tigtin miix-
tolif Gsullardan istifads edilir vo daha mikommol, iqtisadi baximdan daha somorali tisullar axtarilir.

Qeyd olunanlar1 nozars alaraq toqdim olunan isdo nanohissaciklorin parafinli neftin torkibina vo
fiziki parametrlarina tasirinin eksperimental todqiqi aparilmisdir.

Todgiqat iiciin “N.Norimanov” adina NQCI-nin omtoo rezervuarindan vo 456 sayli quyudan
gOtlirlilmiis parafinli neft niimunalori todgigat obyekti kimi se¢ilmisdir. Parafinli neft niimunslori
maqnit qarigdiricisinin kémoyi ilo 0,5 saat middotindo mexaniki qarigdirilir vo 1 saat gdzlomays
saxlanilir. Sonra bu parafinli neftlorin mexaniki qarisiqlardan tomizlonmasi tgun onlar filtirdon
kegirilorok suzulur. Parafinli neftlorin fiziki-kimyavi gostoricilorino vo reoloji parametrlorino metal
nanohissaciklarin tasirinin tocriibi tadgiqini aparmaq tgln neft nimunoalarine mixtalif kiitlo nisbatinda
nanohissaciklor alava olunur vo magnit qarnsdiricist vasitasi ilo 0.5 saat qarigdirilaraq 4-5 saat
g0zlomoays saxlanir vo bu omsliyyatdan sonra onlarin fiziki-kimyovi gostoricilori vo reoloji
parametrlori tocribi todqiq edilir.

Karbohidrogen torkib analizi, orta gaynama temperaturu, neftin torkibinds parafinin miqdari,
molekulyar kutlosi, sathi gorilmo omsali, sixligi, kinematik vo dinamik 0zliluk omsallari tocribi
Oyronilmisdir. Tacrubi tadqigatlar asagida gostarilon tisullarla aparilmigdir. Sathi gorilma omsali maye-
hava sorhoddinds damec iisulu ilo, maye-maye sorhoddinds iso UfNIii stalagmometrindon istifado
etmoklo toyin edilmisdir. Sixhigi toyin etmok Ucun muxtalif hocmli piknometrlordan istifads
olunmusdur. Reoloji parametrlor muxtalif diametrli viskozimetrlordon istifads etmoaklo toyin
edilmigdir. Fraksion torkib analizi Perkin Elmer AutoSystem XL qaz xromatoqrafinda aparilmigdir.
Todgigatlar muasir standartlardan istifado etmoklo yerino yetirilmisdir [2-4]. Toacribalorin
aparilmasinda istifads olunun bitlin cihaz vo avadanliglar har bir standartda telob olunan gaydada
etalon maddalorlo yoxlanilmisdir. Yoxlamalarin noticasi gostarmisdir ki, etalon maddslarlo tocriibo
zamani alinan naticalor bizim tocriibadon aldigimiz naticalorls yaxsi uzlasir.

Parafinli neft nimunalorinin fraksion terkib analizi tocriibi 6yrenilmis ve xromatoqrammasi
¢okilmigdir. Parafinli neftlorin tocriibodon alinan xromatoqrammasi sakil 1 vo 2-do gOstorilmisdir.
Xromatogrammaya oasasan har iki parafinli neft numunasi tgun karbohidrogenlorin timumi miqdart va
fraksiyalara goro paylanmasi hesablanmigdir.

Parafinli neft niimunslori iigiin qaynamanin baslangic temperaturu t,=69°C-dir. Baslangic
gaynama temperaturu ¢iin bizim tacribadon muxtalif giymatlor alinmigdir. ©dsbiyyatdan malumdur
ki, gaynamanin orta temperaturu qovulmus neft fraksiyasinin kiitlo migdarinin 50%-ns uygun golir.

Parafinli neft numunalorinin tocribs vo Xxromatogrammaya osason toyin olunan bozi
komiyyatlorinin giymatlori, yoni qaynamanin baslangic temperaturu (t,), orta gaynama temperaturu
(tor), son gaynama temperaturu (tsn), bizim torofimizdon toyin olunan gaynamanin baslangic
temperaturu, C4;-o gadar orta molekul kitlesi toyin edilmisdir.

Parafinli neft nimunalarinin nanotasirdan avval vo sonra ¢okilmis xromatoqrammalarinda heg bir
forq miisahido olunmamisdir. Ona go6ro do parafinli neftlor Gcglin nanotasirdon sonra gakilmis
xromatogrammalar burada gostorilmisdir.
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Sokil 1. “N.Nerimanov” adina NQCI-nin Sokil 2. “N. Nerimanov” adina NQCi-nin
omtoos rezurvuaridan gotiiriilon neft 456 némrali quyusundan parafinli neft
niimunssinin fraksion torkib analizinin niimunasinin fraksion torkib analizinin
Xromatogqrammasi Xromatogqrammasi

Metal nanohissaciklorin (MNH) konsentrasiyasinin parafinli neftlorin ~ fiziki-kimyavi
gostaricilarine va reoloji parametrloring tasiri tocriibi aragdirilmigdir.

Nanohissaciklorin ayriligda vo yaxud yeni islonmis nanokompozitlarin quyularda neftli laylara
vurulmasi naticasinds orada suxurlarin kegiriciliyinin artmasi, neftin laydan yerin sathino nagli Ugln
alverigli sorait yarana bilar va bunun sayasinds quyularin neftverimi arta bilor. Nanotexnologiyalarin
todgigi noticasindo orta vo kigik debitli sulasmis quyularda hasilatin xeyli artirilmasina, neftin
cixartlmasina tolob olunan elektrik enerji sarfinin va ¢ixarilan neftds suyun miqdarinin azalmasina nail
olmaq olar. Bunun sayasinds quyularin tomirlorarasi miiddstlorinin uzadilmasina, lay sularinin neftdan
ayrilmasina, mohsulunda parafin olan quyularda parafin ¢okintilorinin garsisinin alinmasina va
sinergetik effekt naticasinds bdyik samars alds edilmasins nail olmaq olar.

“N.Narimanov” adina NQCI-nin omtoo rezervuarindan gotiiriilmiis parafinli neftlorin fiziki-
kimyavi gostaricilorino vo reoloji parametrlorino domir nanohissaciklarin (hissaciyin orta diametri ~50
nm) 0.05; 0.075; 0.01; 0.05; 0.075; 0.1% kutlo nishatindo tosiri T=293.15K temperaturda tocrubi
Oyronilmisdir.

Parafinli neftin sixliginin domir nanohissaciklorinin konsentrasiyasindan asililigi sokil 3a-da
verilib. GOrlindlytu kimi metal nanohissaciyin konsentrasiyasinin 0.05%-o ¢atdigi halda sixliq 6ziiniin
maksimal (872.5 kg/m®) giymotini alir vo daha sonra olavenin miqdarinin 0.1%-0 godor azalmasi
zamani 872.5-don 869.78 kq/m®-a godor azalir.
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Sokil 3 a. Parafinli nefin sothigarilms omsalinin demir nanohissaciyin
mixtolif konsentrasiyalarindan asililigr. b. Parafinli neftin sixliginm demir
nanohissaciyin mixtslif konsentrasiyalarindan asililig1.
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Parafinli neftin sothi gorilmo omsalinin olavalorin konsentrasiyasindan asililigi sokil 3b-do
verilmigdir. Sokildon g6rindiyd kimi nanohissaciyin konsentrasiyasinin 0-0-0.011 diapazonunda
doyismosi zamani sothi gorilma omsali 2968 mN/m-don 2696 mMN/m-o godor azalir vo
konsentrasiyanin sonraki, 0.1%-o godor artmasi halinda praktiki olaraq doyismir.

MCIIOJIb30BAHUE ®OCPOPCOJEPKAIIETO IOJTUMEPHOIO
COPBEHTA J1JI51 AJICOPBIIAU APOXKEN

KEPUMOBA 3JIJIAJIA, ABU30B ABAYJICAU, AIOCMAHOB PACHUM,
BYHUAT-3AIE UPAJIA, 3BAKUPOBA HUT'AP

baxunckuii 'ocynapcTBeHHBIN Y HUBEPCUTET
afinabdu@rambler.ru, aazizov5010@gmail.com, r_alosmanov@rambler.ru, i_buniatzade@mail.ru, nigarshahbazi@yahoo.com

B nacrosmee Bpems mpoGema 3arpsi3HEHUsI TPUPOTHOM CpelIbl CTAHOBHUTCS HanboIee 3HaYMMON
BO BceM Mupe. Pa3BuTHE NMPOMBIIUIEHHOCTH, YBEIWYEHHE YHCIIA aBTOTPAHCIIOPTA, MCIOJIB30BAHUE
BOJIBI Ha HYXKIbI CEIILCKOTO XO3SHCTBA MPHUBOJAT K MOBBINICHHOMY 3arps3HEHHIO ruapochepsl Kak
MEXaHUYECKH, XHMHUYECKH, TaK M Pa3IMYHBIMH MUKPOOpPraHM3MaMH. PacrpocTpaHeHne MHKpPOOHBIX
3arpsi3sHEHUH B TMOJ3EMHBIX M MPOMBINIICHHBIX CTOYHBIX BOJAaX HAONIONAIOCh HEOTHOKPATHO.
Hawubonee onacHbIM sIBIIsIETCS 3arpsi3HEHUE 00JIE3HETBOPHBIMH MHKPOOPTaHU3MaMH, MTOCTYMAIOMINMHU
B TPYHTOBBIE BOJbl Ha YyYacTKaXx WHTCHCHBHOM W UIMTENbHOW QuUIbTpanuud (QeKaabHBIX |
XO35IICTBEHHO-OBITOBBIX BOJ — C ToJieH (pumbTparuu, BRITPEOHBIX SIM, CKOTHBIX JTBOPOB, Ae(PEKTHON
KaHAJIM3aLMOHHON CETH U T. 1.

JI71s1 OUMCTKH CTOYHBIX BOZ pa3pabOTaHO MHOI'O METOAOB M TEXHOJIOTHH, MMO3BOJISIONINX CHIUKATh
AQHTPOIIOTCHHYI0 HArpy3Ky Ha BOJHBIE OOBEKTHI. 3aKIIIOYUTEIBHBIM 3TAallOM B TEXHOJIOTHYECKHX
nporeccax, KaK IMpaBmUiIo, SBISIETCS JOOYHCTKA CTOKOB C MPUMEHEHHEM COPOLMOHHBIX MaTepHAJOB.
[TosTOoMy mpobiemMa KOMIUIEKCHOH OYMCTKH CTOYHBIX BOJI SIBJISIETCS AKTyalbHOM M pa3padoTKa HOBBIX
COpOEHTOB MMeeT OOBIIOe HAYYHOE U ITPaKTHIecKoe 3HaueHue [1].

Llenpro TaHHOTO MCCIIEOBAHMS SBIISIETCS OlleHKa () (EKTUBHOCTH aICOPOLUH MUKPOOPTaHH3MOB
Ha (ocdopconepxalieM NOITMMEpHOM copOeHTe.

CopOenT ObUT TOMY4YeH MOAU(UKALMEH JIUBHHUIBHOIO KaydyKa METOJOM OKHCIHUTEIBHOIO
xnopdochoprarpoBaHus ¢ MOCICAYIONMM THAPOIN30M HOIYy4eHHOro Moaudukara. B pesymbrate
MOIU(QUKAIUU OBIT TOJlydeH MOPHUCThIA COPOEHT TEMHO-KOPUYHEBOTO I[BETA, COAEPIKAIINN
docdonoBbie u pochaTHbie rpymb [2].

B kauectBe copbara ucrob30BaInuch apoxokessie rpubdsl Candida guillermondii BDU 217. s
HPUTOTOBJIEHUSI OMOMACCHI JIPOKEBbIE I'PUOBI BBIPAIIMBAIHN B JKUIKOW MHUTATEIBHON Cpele «CyCIo.
Kynbrypy mukyOupoBanu npu 30°C 7 pameii, 3atem 3-4 pasa ocaxaanu B 1eHtpodyre mpu 800
000p/MUH, TIPOMBIBAsI CTEPUIILHOM BOJIOM.

beita m3ydeHa 3aBUCHMOCTB ajacopOmmu Oaktepuit Ha (ochopcomepxaiieM MOTUMEPHOM
copOeHTe OT CKOpPOCTH TepeMEelIMBaHUs, OT BPEMEHH COpOIMH, OT KoimdecTBa copbeHTa, or pH
Cpellbl, OT TeMIepaTyphl U OT KOJHMYECTBa KJIETOK. KonmyecTBO ApOXOKEH B pacTBOpe OMpeAessiin
¢doroanexkropuieckuM KosopuMeTpoM (photoelectric colorimeter type KF77 ZALIMP) npu nnwane
BoJHBI A=290 HM. [Ipouecc KOHTPOIMPOBAIH C U3MEPEHUEM KOJIMYECTBA KIETOK APOACKEH 10 U mociie
a7IcCOpOITMH ¥ BBIYUCIICHUEM CTEIICHU afcopOmuu mo ¢hopmMyie:

A =12 X 100%, rae
1

A — crenens angcopbuuu, %,

N; — HCXO/IHOE YHCIIO KIIETOK,

Ny — YHUCII0 KJICTOK MOC/IE aacopOLuu

beua w3ydeHa 3aBUCHMOCTH ajcopOIuuM OakTepuii Ha QocdopcopepkaiieM MOJIUMEPHOM
copOeHTEe OT CKOpPOCTH NEpEeMEIIMBaHUs, OT BPeMEHH copOIMHU, OT KonudecTBa copOeHrta, or pH
Cpellbl, OT TeMIepaTyphl U OT KOJHMYECTBa KJIETOK. KonmuecTBO ApoXoKed B pacTBOpe ONpeessia
(hOTO3JIEKTOPOKOTIOPUMETPOM TIPHU JUTHHHE BOJIHBI A=290 HM. [Ipoliecc KOHTPOIUPOBAIM ¢ H3MEPEHUEM
KOJINYECTBA KIIETOK JPOXIKEH 0 U MOoCie acopOLMH U BBIYUCICHUEM CTETIEHH a1cOpOLu.
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Pesynbrarhl mccnenoBaHuil OKa3ad, YTO TMPH YBEIMYEHUH CKOPOCTH TepeMernmBanusg oT 500
o6op/muH 10 1000 00op/MuUH cTeneHs ancopouuu yBenuuuBaetcs ot 16,32% mo 33,4%. YBenuueHue
BpeMeHH aacopOunu oT 5 MuH 10 30 MUH MPHUBOAUT K YBEIMUYCHHIO CTENeHH ancopOuuu ot 67% mo
81,2%. HM3menenne konmuectBa copOenta oT 0,5 © 70 2 T NPUBOAUT K TOBBIMICHUIO CTENCHH
ancopOumn ot 9,2% 10 33,9%. Ilpu yBenmuennu umcna ki1etok ot 4,9x10% mo 14,1x10* crenens
aacopOimu ymensIraercs ot 16,4% mo 5%. Ilpu msmenennu pH cpenst ot 4 1o 9 crenens axpcopoum
yBenuuuBaetcs oT 4% no 16%. U3menenune remneparypsl oT 22°C 10 45°C npUBOIUT K YMEHBILIEHUIO
crenenu aacopouuu ot 27,9% no 7,6%.

BORK MOIISOT TULLANTILARININ NEFT BURUQ SULARININ
VO NAXCIVAN DARIDAG MODON SUYUNUN SLAVOSI ILO
ZORORSIZLISDIRILMOISI VO ISTIFADO
TEXNOLOGIYASININ ISLONMOSI

CAMALOVA R.H.
Azorbaycan Dovlat Neft vo Sonaye Universiteti

Insan sayinm siiratlo artimi, buna uygun olaraq yasam yerlorinin goxalmasi, kendlorin gosobays,
onlarinda 6z névbasinda sohara gevrilmasi naticasinds tizvi kompleks tullantilarin miqgdar1 har gin
artmaqda davam edir. Vaxti ilo hor adam bagina giindo 80-90 gr moaisat tullantis1 oldugu halda hazirda
bu miqdar bir ne¢o dofo ¢oxalmigdir. Hazirda hor adam basina bu giin bark moisat tullantilarinin
miqdar1 soraitdon asili olaraq 180-240 qr/gun-dar.

Bork moisot tullantilarin miqdarmin hor gin gox surstlo artmasi o demokdir ki, atmosfer,
hidrosfer, litosfer ¢irklonir. Amma digar tlilkonmoz vo ucuz xammal ehtyyati ¢oxalir. Olbotdo, burdan
0 noticaya golmok olar ki, ¢ox sirotlo artan bark moisat tullantilarinin miqdarinin artmast digor
torofdon yaxsidir. Lakin, bark maigat tullantilarindan istifads etdikds istodikdo 0, zararsizlogdirilmali
vo daha sonra istifado edilmoalidir. Bu todqgiqat isindo mogsadimiz bork moisot tullantilarin
zorarsizlogdirmok va ondan samarali istifade etmakdir. Hal-hazirda tiikkenmaz ehtiyyatli, ucuz, bark
maiset tullantisindan istifado edilorkon ya 50°C vo daha yiiksok temperaturda qizdirmag, ya da onu
tursu, galovi va onlarin garigigi ilo emal etmok, bunlarla barabar tarkibinds antibakterioloji birlogmolor
olan tobii materiallarla zorarsizlosdirmok vo istifade texnologiyasimi islomok nazords tutulur.
Yazilanlardan goriindiiyli kimi tursu, golovi istehsal olunmayan vo ya ¢ox yiksok giymoto xarici
Olkalordan gatirilon reaktivlori tapmaq iqtisadi baximdan olverisli deyil. Bunlar1 nozaro alaraq geyd
etmok lazimdir ki, hal-hazirda biitiin diinyada oldugu ki, respublizamizda da, insaat islori ¢ox siratlo
gedir. Bununla olagodar olaraq ingaat materiallarina ehtiyac giinii—glindon g¢oxalir. Amma ingaat
materiallarinda istifado olunan tobii birlosmalor monbayindon ¢ixarilan zaman onun yalniz 55-65%—
don istifads olunur. Yerdo galan gismi isa tullanti olaraq atmosferi, yasam yerlarini, otlaq sahalorini
bir s6zlo ekologiyani ¢irklondirmokds davam edir. Bunlari nazors alarag bu todgiqat isindo
mogsadimiz ovval yazildigi kimi torkibinds mikroorganizmlor olan bork moisot tullantilarim
geotermal—neft burug suyu ilo; Nax¢ivan Daridag suyu ilo zararsizlogdirmoak va ondan kond tesarriifati
bitkilorinin minbitlosdirilmasi vo yuksok mshsul vermo gabiliyyatini artirmaqla otraf muhitin
cirklonmasinin qarsisint almaq vo geoekoloji texnologiyani islomokdir. Bunun (glin istifade olunan
material vo metod asagida verilmisdir.

Istifads etdiyimiz iizvi kompleks tullantt niimunasinin kimyavi torkibi asagida verilmisdir. (%)
Ngmumi 0,8-1,5; P,O5 0,5-0,8; K,0 0,3-0,6; Uzvi birlosmoalor 35-53; nomlik 20-45; pH 6,0-7,5; C/N
(19-24):1-dir.

Bork moisot tullantis1 zerarsizlesdirmok iiciin neft quyularinin gazilmasindan 40-75°—li burug
suyundan ( tarkibi 0,6 mg/l B,Os, Br, Mg oksidloari, yerda galani isa sudur), diger moaden suyu hansi ki,
yer altindan 50-80° istilikda ¢ixan Nax¢ivan Daridag suyudur.

Naxg¢ivan Daridag suyunun torkibi asagidaki kimidir. (g/1) Na+K 6,30-6,73; Ca 0,20-0,28; Mg
0,11-0,15; mumi kationlar 6,75-7,17, Mikroelementlor (g/l) B,O5; 853-916, Br 15,11-25,60, yerda
qalan sudur.
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Bark moisat tullantisi, neft buruq suyu vo Nax¢ivanin madan suyu osasinda ham Uzvi mineral
kompleks giibra, ham melorant va eyni zamanda bitki mihafizoedici birlosmo almaqg nazords tutulur.
Bunun tgun muollif torafindon asagidaki sistem qurulmusdur.

1. Bork maisat tullantis1 + Neft buruq suyu + Nax¢ivan Daridag suyu = naticads gilibro

111

aliir vo Kimyavi torkibi agsagida verilmisdir.

(%) Ngmmi 0,5-1,1; P,Os 0,4-0,9; K,O 0,3-0,7; CaO 0,3-0,6; MgO 0,2-0,5; B,O; 0,1-0,2;
nomlik 11,0-12,3; {izvi birlosmolor 26-31,0;

2. Bork maigat tullantis1 + Neft buruq suyu + Nax¢ivan Daridag suyu

10,50,20

(%) Ngmumi 0,2-0,9; P,Os 0,1-0,7; K,O 0,1-0,5; CaO 0,2-0,5; MgO 0,1-0,4; B,0; 0,1-0,15;
nomlik 11,0-11,3; zvi birlosmolor 29-36,0;

3. Bork moisot tullantist + Neft buruq suyu + Nax¢ivan Daridag suyu

0,50,6-0,715-25

(%) Ngmumi 0,1-0,6; P,0s 0,1-0,9; K,0 0,1-0,8;

Notica: togdim olunan bu tadgiqat isindo material olaraq bork moisot tullantisindan istifado
edilmisdir. Bark maisat tullantisini zorarsizlogdirmok tigiin neft quyularinin qazilmasindan alinan neft
burug suyundan va Nax¢ivanin Daridag modan suyundan istifads edilmokla akine yararliligini itirmis
toroaqlarin miinbitlagdirilmasi ¢iin Uzvi kompleks gubra, homginin soran, bataqliq torpaglarin istifads
olunacaq vaziyyato gotirmok Ucun meliorant vo eyni zamanda bitki muhafizeedici birlogmolorin
ekotexnologiyasi islonmisdir.

PHOSPHORUS-CONTAINING GRAPHITE FOR REMOVAL
OF CATIONIC DYE FROM THE WASTEWATERS

S.B.ALIYEVA, RM.ALOSMANOV, I. A.BUNIYATZADEH, G.M.EYVAZOVA,
AAAZIZOV, AM.MAHARRAMOV

Baku State University
solmaz.aliyeva@yahoo.com

Water pollution is more dangerous than air pollution, as the sources of water contamination are
more diverse and water’s self-purification rate is slower than that of air [1]. One of the most dangerous
water pollutants are the synthetic organic dyes.

There are many methods of cleaning water from synthetic organic dyes, but adsorption is the
most favourable one, as it is efficient, expedient and costs less. In recent years, heteroatom-
functionalized carbon materials are widely used as adsorbents to remove the hazardous substances
from the wastewater [2].

This study investigates the adsorption of Crystal Violet (CV) dye from aqueous solutions using
the phosphorus-containing graphite (PCG) as an adsorbent. The CV is a cationic type dye, widely used
to dye paper, leather and plastics. It is very toxic, carcinogenic, genotoxic and mutagenic [1].

The PCG used in this study was synthesized via oxidative chlorophosphorylation of graphite and
its subsequent hydrolysis. For synthesis of PCG, graphite and PCl; were put into the flask. The
mixture was then kept in a static condition for 48 hours and then reaction zone was supplied with
oxygen. The reaction continued for 4 hours, and after its completion, the solid phase, i.e. PCG, was
separated from the liquid phase and was washed first with distilled water until obtaining neutral pH,
then with acetone, and then dried in air.

The chemical structure of PCG was characterized using Specord 210 UV-vis spectrophotometer
in the wavelength range of 200-700 nm and Varian 3600 FTIR spectrophotometer in the wavenumber
range of 400-4000 cm ™.

The FTIR spectra of pure graphite (Figure 1 (a)) showed peaks at ~3450 cm™ (characteristic to
the crystal water associated with KBr, which is used for preparation of infrared specimen), ~1584 cm™
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(sp> C—C bonds) and ~750 cm™ (sp? C—H groups on the edges planes of graphite). After the oxidative
chlorophosphorylation reaction (Figure 1 (b)), the peak at ~750 cm™ disappeared, and new peak was
observed at ~1256 cm™. Peak at ~1256 cm™ corresponds to C—O—P bond [3].

The UV-vis spectra of pure graphite (Figure 1 (d)) showed peaks between 280-380 nm. These
peaks are produced by the collective m—n* electronic transitions of the fused aromatic rings in the
graphite layers [4]. As shown in Figure 1 (c) after the oxidative chlorophosphorylation process, the
intensity of peaks increased. According to the Beer-Lambert law, the higher absorbance of PCG may
be due to its higher molar absorption coefficient [5]. Changes in the region of 280-380 nm can be due
to the functionalization of edge planes of graphite layers and destroying fused C-C bonds.

The results of these studies showed that the oxidative chlorophosphorylation reaction affects the

morphology of the graphite.
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Figure 1. FTIR spectra of pure graphite (a) and PCG (b); UV-vis spectra of pure graphite (d) and PCG (c) in a powder form (2)
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It is known that one of the major factors affecting the distribution of adsorbates between solid and
liquid phases is their initial concentrations. To study the impact of the CV initial concentration on the
adsorption process, CV solutions in different concentrations were prepared. Each concentration of the
dye was added the PCG and kept for 48 hours in static condition. After 48 hours in static condition,
each concentration’s solid and liquid phases were separated from each other and the concentrations in
the filtrate were analyzed using UV-vis spectrophotometer (A=590 nm).

Results showed that the adsorption capacity of the PCG rises with an increase in the dye
solution’s initial concentration and removal percentage of the CV using the PCG is 95.65%. However,
an increase in the initial CV dye concentration led to a fast saturation of PCG surface, thus, most of
the dye molecules diffuse slowly inside the pores of the PCG.

BiTKi MONSOLI TULLANTI YAGLARININ OTRAF MUHITO TOSIRi

BALAQADASOVA Ulkar
Baki Dovlot Universiteti
ulkerekolog@mail.ru

Omrimiiz boyunca giindslik hoyatimizi davam etdiro bilmayimiz vo hoyat keyfiyystimizi
artirmagimiz {iglin bir ¢ox mohsullardan istifads edirik.Hoyat1 dork etmoys basladigimiz zamandan
fordi olaraq har birimizds gidalanma ilo slagadar muxtalif vordislor formalagsmaga vo inkisaf etmoya
baglayir.Bazilori musbat istigamotdo inkisaf edorkon, oksoriyysti iso hal-hazirda oldugu kimi
saglamliglarma va atraf mihito manfi tesir edocak sokilda doyisir.Har birimizin giindslik hayatimizda
istifads etdiyimiz mohsullardan biri do mahz bitki mongali yaglaridir.

Son zamanlar 6lkamizds do yagda qizardilmis kartof vo digar yemaklorin istifadssinds artimlar
miisahido olunmusdur. Bu artim naticasinds istifads edilmis bitki monsali tullant1 yaglarinin miqdari
da artmigdir. Tullant1 yaglar1 iso otraf mihitimizi girklondirir, yoni galocayimizi girklondirir. Diinyanin
galacayi namalumdur, quraqliq qapimizdadir, global istilosma naticasinds iss mdvsiimlor dayisir. Belo
davam edorsa, balka bir giin su da tapa bilmayacayik,insanlar tamiz su monbalari ugrunda miibariza
aparacaglar. Qaranliq golocak gdzlonilarkon oksar insanlar bir do tullanti yaglarim kanalizasiyaya
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tokidr, bununla da novbati tahlikalaralara yol agirlar.Yigilan tullanti yaglarini kanalizasiyaya tokub
atrafi ¢irklondirmoak yerina ¢alisgmaq lazimdir ki, bu yaglardan biodizel,sanaye sabunu,yagli boya alda
olunsun,yetoar ki sular va otraf muhit ¢irklonmasin,insanlar kanserogen xastaliklorls liz-Uzo gqalmasin.

Istifado edilmis bitki monsoli yaglar sularm cirklonmosinin 25%-ni toskil edir.Su yollarina
tokilon tullant1 yaglari, suyun {izorinds giinas isigina manea térodan bir tobago meydana gatirarak,
fotosintez prosesini longidir vo oksigen dovranini pozur.Bununla bagli olaraq su miihitindo gida
zoncirindos istirak edoan baliglarin,molyusklar vo mikroorganizmlarin ehtiyaci {igiin vacib olan oksigen
tikonir.Qeyd etmok lazimdir ki, siirfo morhalasinds su organizmlori tullanti yaglarinin toksiki
maddolorina qgarsi daha hassas olurlar. Toksinlar, planktonlara vo gida zancirinin on asagi pillasinds
olan digor kigik organizmloara kegir vo natico olaraq cirklondiricilor gida zoncirinds yuxariya dogru
Oturulmosi ils insan organizmine ¢atir. Homginin k¢ osnasinda sakit sular axtaran kogori quslar vo
gagayilar yagla ¢irklonmis sulara qonur, dimdiklari ila tiiklori Uzarindoki yaglar1 aradan qaldirarkon
yuksak nishatda zaharli maddalari do badanlaring alirlar vo qisa zamanda 6liirlor.

Hor 100 nofardon 90-1 tullant1 yaglarini kanalizasiyaya tokiir.Bu da kanalizasiya sistemlorindo vo
tullant1 su tomizloma miossisalarinds tixaclara,girklilik yiikiiniin artmasina sobab olur, amaliyyat va
istismar Xarclorini artirir. Tixanan borular evlards va Kiigalords kanalizasiya dasqinlarina sobab olur,
bdcok vo goxu problemlorini meydana gtirir, otraf mihit vo insan saglamhig tigiin tohliiko yaradir.
Yaglar zibilliys tokuldiikdon sonra ovval torpaga, daha sonra iso yeralti sulara qarisir.

Tullant1 yaglar1 anaerob parcalanmaya qarsi davamlidir.Palgiga qarisdiqda iso hoddindon artiq
kopiiklonmays ,filtrlorin masamslorinin tixanmasina sabab ola bilor vo palcigin orazide giibro olaraq
istifado edilmosini manes torads bilor.Tullant1 yaglarinin suda hollolma qabiliyysti az oldugundan
maye fazada ayrilmaga meyl gostorir vo iist faza amoalo gotirir.Tullant1 yaglar suda ¢iirtimoni olduqgca
zoifladir, olduqglari miihitlorden iso asan sokilds uzaglagmazlar, bu sabobdon tullanti yaglari olan su
miihitlorinds ciddi problemlor miisahids olunur.

Tullant1 yaglar1 ekotoksiki xiisusiyyotloro malikdir.istifado olunan yagda yilksok migdarda
qurgusun, arsen, kadmium, xrom kimi agir metallar ola bilor vo onlar torpaga akkumulyasiya
olurlar,torpagin mohsuldarliginin azalmasina gotirib ¢ixarir.Homginin toksiki maddslor torpaqdaki
gida zoncirindon 6tlrilorok insanlarin zoharlonmosine sabab olur.Digar torafdon, torpaga qarisan
tullant1 yaglari, torpaqdaki faydali mikroorqanizmlarin isini, bitkinin torpagdan almasi vacib olan gida
elementlorinin dovranina da mane olur.Bu sokildo torpaqdaki canli oranizmlors vo bitki inkisafina
monfi tosir edir. Bitkilor tullant1 yaglari ils ¢irklonmis torpaqglarda inkisaf eds bilmozlor.Yagis suyu ilo
tullant1 yaglari yeralti tomiz su monbalarine gataraq onlarin ¢irklonmasina da sabab olur. Cirklonan
yeralti sular1 tamizlomok ¢ox bahali va ¢otindir. Yeralti sular hor 6lko tiglin shomiyyatli igmali su
monbayidir. Miioyyen olunmusdur ki ,1 litr istifads edilmis yag, 1 milyon litr icmali suyu ¢irklondirir,
yani bir ilde 15 insanin su ehtiyacin1 qarsilayacaq miqdarda suyu yararsiz hala gatirir.

Xisusilo sonaye bdlgslorinds, atelyelords, mixtolif sirkotlords isitma vo enerji mogsadils
yandirilan tullantt yaglari, insan saglamligina ciddi tesir gostoron kiikiird, xlor, agir metallarin,
natamam yanma noticasindo poliaromatik karbohidrogenlorin va s. girklondiricilorin meydana
golmasina sobob olur.EImi molumatlara goro havada olan agir metal komponentlori insanlar tUgun
genotoksiki va kanserogen monbs hesab olunur.Tullantt yaglarinin yandirilmasi naticasinds otraf
muhito atilan zorarli maddalorin azaldilmasi tigiin investisiya xarclori artmaqdadir. Tullant1 yaglarinin
torkibinds olan Pb, Ba, Ca, Mg, Zn, Al, Cr, Cu, Fe va K kimi metallar vs sulfid, azot, fosfor, xlor va
brom soklindo olan maddslardon yanma nsticesinde NOX, SO,,P,Os vo bozi halogenli tursular
meydana golir. Tullant1 yaglarinin yandirilmasi naticasinds hamginin polisiklik aromatik birlosmalor
do meydana galir.Muxtalif sabablordon tullant1 yagin torkibinds olan butun girklandiricilor nazaratsiz
muhitlords yandirma noticosinds birbasa havaya buraxilir.Ona gora do nazarati guclondirmok vo
maariflondirmoni genislondirmak lazimdir.Unutmayaq ki,tobist hamimizin hayat manbaoyidir.Calisaq
ki,atraf mlhita olan manfi tosirlor azalsin,ciinki bu ham galacok nasillor tglin, ham ds digar canlilarin
hoyati {igiin ¢ox ohomiyyatlidir.Notico olaraq golocok hamimizin, usaqlarimizin,gonclorimizin
alindadi.Onlara tomiz otraf mihit buraxmagq iss bizlorin slindadir.
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PROBLEMS FACED IN CRUDE DISTILLATION
UNIT AND PROPOSED SOLUTIONS

Metanet YUSIFZADE
BAKU ENGINEERING UNIVERSITY (student)
myusifzade91@gmail.com

There are several problems relating to conventional Crude oil Distillation Unit and the followings
are among the frequently observed ones.

1. Problems

e Color deterioration

In the Crude Distillation Unit, we encounter Gas Oil color deterioration problem and it mostly
reflects up to Kerosene section. However, in the worst cases problem with color can be seen in Naphta
section as well. Although this black / brown coloration is linked to high metal content of the raw
material, the problem can be due to poor fractionation with improper split of the cuts.

e Corrosion in Crude Distillation Unit

In the refining industry, risk of corrosion damage in both the atmospheric and the vacuum unit is
frequently faced. Crude Distillation Unit is often exposed to increased levels of chlorides and sulfur
species leading to corrosion issues such as under deposit corrosion, aqueous corrosion and fouling.

e Energy Consumption

Crude oil is the starting material for petroleum and petrochemical processes, and contains
hundreds of hydrocarbons used as fuel and feedstock in the chemical processes. A crude distillation
unit is the first step in the refinery processing of crude oil consuming a large amount of energy due to
the large processed amount and high processing temperature. Additionally, having several products in
a single column also lowers its thermodynamic efficiency due to the mixing of the feed and products.
Therefore, refineries are among the largest energy consumers in the chemical industries. It was
evaluated that the energy requirement for these plants is amount of fuel equivalent to the 2% of the
total crude processed.

¢ Changing feedstock type

Now-days, production of condensate oil has increased due to shale and natural gas booming. This
fact has motivated refineries to use this precious and abundant crude source as their feedstock for the
Crude Distillation Unit. However, most of the refineries were originally built to process heavier crudes
and, therefore it is difficult for such plants to handle new type of feedstock for Crude Distillation Unit.

The great deal of solutions have been proposed during the years in order to overcome the
problems indicated above. The most popular strategy is the modification of the distillation design. My
Master Diploma topic is Design and Optimization of Crude Distillation Unit. Different solutions
during the design stage for combating the problems and inconveniences mentioned through the thesis
are going to be considered.

2. Proposed Solutions

e Color deterioration

In order to solve this problem, reflux and bottom steam rates, internals should be designed and
optimized so that spilt of cuts is maximized, while possibility of flooding is minimized.

e Corrosion in Crude Distillation Unit

In order to work out this difficulty, an appropriate material and corrosion protection technique of
Crude Distillation Unit should be chosen based on results of fluid corrosiveness, operation pressure
and temperature.

e Energy Consumption

There is a continuous interest to identify ways to improve the energy efficiency, while reducing
of Carbon dioxide emission and the maximization of economic profit of the existing plants.
Employing of pre-flash devices and / or pre-fractionator is among the popular is going to be
considered during design stage. In addition to this, process simulators such as PRO 2 will be used
during the design and optimization stage to achieve the desired operation conditions without dealing
with the equation models.
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¢ Changing feedstock type
Design of the conventional CDU can be retrofitted by employing of pre-flash devices and / or
pre-fractionator.

COMPOSITES BASED ON ACRYLONITRILE-BUTADIENE AND
ETHYLENE-PROPYLENE-DIENE-RUBBER BLENDS

COFOROVA S3bine, Dos. MOVLAYEYV ibrahim
Baku Engineering University
Azerbaijan State Oil and Industry University
sabinacafarova8@gmail.com

Nitrile butadiene rubbers(NBR) have high adhesion to brass, aluminium and its melts, iron, zinc,
cast iron and bronze. Because of resistance to oil, water, aliphatic hydrocarbons, gasoline, gasoline:
benzene (3:1) mixtures, solvents and other aggressive environments, nitrile butadiene rubbers are used
in the automotive and aeronautical industry to make fuel and oil handling hoses, seals, grommets and
self-sealing fuel tanks, since ordinary rubbers cannot be used. Moreover, it is used in the nuclear
industry to make protective gloves. Nitrile butadiene is also used to create ebonite, moulded goods,
sealants, footwear, sponges, expanded foams, adhesives and floor mats. Its resilience makes NBR a
useful material for disposable lab, cleaning, and examination gloves. Nitrile rubber is more resistant
than natural rubber to oils and acids, and has superior strength, but has inferior flexibility. Nitrile
gloves are therefore more puncture-resistant than natural rubber gloves. Nitrile rubber is less likely to
cause an allergic reaction than natural rubber. The uses of nitrile rubber include non-latex gloves for
the healthcare industry, automotive transmission belts, hoses, O rings, gaskets, oil seals, V belts,
synthetic leather, printer's roller, and as cable jacketing; NBR latex can also be used in the preparation
of adhesives and as a pigment binder.

Despite a number of benefits, nitrile rubber has some shortcomings. It shows intolerance to heat
and cold temperature and can be attacked by ketones, ozone, esters and aldehydes. Due to its high
molecular interactions, NBR demonstrates high toughness and consequently, processing of nitrile
rubber becomes difficult.

NBR can be applied in combination with natural, isoprene, butadiene-styrene rubber to improve
technological properties of its mixtures. The goal of this investigation is to derive blends of ethylene-
propylene-diene monomer (EPDM) rubber and acrylonitrile butadiene rubber (NBR) to increase the
resistance to heat, cold temperatures and ozone.

Taking the above mentioned considerations into account, composites of nitrile rubber (NBR-40)
in various ratios with triple-ethylene-propylene rubber (EPDM-60) are obtained at 40-60°C temperature
by mechano-chemical method in the laboratory roller. The composition of the composites based on the
modification of nitrile rubber with triple-ethylene-propylene rubber is indicated on the Table 1.

Table 1.Composition of NBR-40/ EPDM-60 blends

Blend number 1 2 3 4 5 6
Components
NBR -40 100 95 90 85 80 75
EPDM -60 - 5,0 10 15 20 25
Black oil 4.0 4.0 4.0 4.0 4.0 4.0
Sulfur 3.0 30 | 30 | 3.0 | 3.0 | 3.0
Captax 0.5 05| 05| 05| 05|05
Altax 0.5 05| 05| 05| 05| 05
Zn0O 4.0 40 | 40 | 40 | 40 | 4.0
Neozon-D 2.0 20 | 20 | 20 | 20 | 2.0
Technical stearin 1.0 1.0 1.0 1.0 1.0 1.0
Caniphol 2.0 20 | 20 | 20 | 20 | 20
Technical carbon

P-803 20 20 20 20 20 20
P-234 50 50 50 50 50 50
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Obtained composites are vulcanized for 20 minutes at 155+2°C temperature in the hydraulic
vulcanizing press. Physical-mechanical properties of acquired composites have been investigated
(Table 2).

Table 2.Physical-mechanical properties of NBR-40/ EPDM-60 composites

Blend number 1 2 3 4 5 6
Characteristics
Conventional tension in 5.9 6.0 6.5 6.6 6.7 6.6
100% elongation, MPa
Abrasion, sm¥/kVt-hour 58.2 57.1 56.3 55.9 55.2 54.2
Brittleness temperature, K 262 260 258 257 256.5 256

During 48 hours at 379K
coefficients of aging from heat

In hardness, f, 0.83 0.85 0.89 0.90 0.91 0.92

In relative elongation, g 0.62 0.63 0.68 0.69 0.70 0.71

Elasticity, % 9.5 104 11.2 11.6 12.2 12.9

During 27 hour at 298K resistance | destroyed | Cracks Not Not Not Not
to ozone (deformation 20%, formed destroyed destroyed | destroyed | destroyed

concentration of ozone 0.015%)
Analysis of physical-mechanical properties of vulcanizates demonstrates that in the NBR-40/
EPDM-60 composite blends tension in 100% elongation, resistance to cold temperatures (brittleness),
coefficients of aging from heat, elasticity, resistance to ozone and abrasion increase when the amount
of EPDM-60 rises. As a result, modification of NBR-40 rubber with 10 weight ratio EPDM-60 is
considered to be effective. Acquired effective variant (NBR-40/ EPDM-60 90/10) supposed to be
modified using coordinators such as chlorinated polyethylene, sulphochlorinated polyethylene to
improve the properties of the NBR/ EPDM composites.

HOJYYEHUE U NCCUIIEJOBAHHUE BBICOKOITPOYHBIX
HOJIMMEPHBIX KOMITIO3UIINOHHBIX MATEPHUAJIOB

MYCTA®AEBA Pena Jabaap Kbi3bl

«Asepbaiimkanckuii ['ocynapcrBennslit Yausepcurer Hedu u [IpombliieHHOCTHY
rena-babaeva0@rambler.ru

B paznnunbIX 007acTsAX NPOMBIIIIEHHOCTH M TEXHWKH, B TOM YHCJE B TaKUX, KaK aBHALW,
PaKeToCTpOeHHE, CYyJOCTPOCHHE, B IMIMHHOM IMPOMBIIIJICHHOCTH BCE IIMPE HCIIOIb3YIOTCSI BBICOKOII-
pOYHBIC KOMITO3UIIMOHHBIC MaTepHuasbl. YCIelIHas UX JKCIUTyaTalusi — nepeiadya ycuinid u 0ojee
MIOJIHOE HCIOJIb30BAaHUE CBOMCTB HAIIOJIHUTENSI BO3MOXHBI TOJBKO MPHU JIOCTATOYHO HAIEKHOM CBSI3U
MEXIy KOMIIOHEHTaMH, 00eCIIeYuBAaEMOM TOJBKO B Cllyyae JOCTAaTOUYHOW aAre3MOHHOM MPOYHOCTH B
CUCTEME CBA3YyIOIllee — HaloJHUTENb. [103TOMy BOIPOCHI aAre3uM CBA3YIOILEIO K HAIOJIHUTEIIIO,
WHTCHCU(HKALMK M HAMpaBIEHHOTO pETyJIUpPOBAHUS aJr€3MOHHOTO B3aWMOJICHCTBUS HMEIOT
MIEPBOCTETICHHOE 3HAUEHHUE ITPH CO3JaHUH MOJIMMEPHBIX KOMITO3UITMOHHBIX MatepuaiioB (ITIKM).[1]

Onpenessonyo poib B aAre3uu UMET XUMUYECKas IpUpoJia aare3usa u cyocrpara, TO €cTh
THTN U KOJWYECTBO (PYHKIMOHAJIBHBIX TPYIIT Ha MOBEPXHOCTH aAre3nBa M CcyOCTpaTra M MX CHOC00-
HOCTb K B3aMMO/IEHCTBHIO.

Byramuen-cruponbsnbie kayayku (BCK) B 60ombmiom 00bEMe HCTIONB3YIOTCA B IPOU3BOICTBE IIHH,
PE3NHOTEXHUYECKUX M3JENUI U Ap. UMEIONINX HU3KYIO aJIre3Hi0, XHMUYECKYI0 CTOWKOCTh M TUIOXYIO
COBMECTHMOCTH CO MHOTMUMH MHOTOTOHQKHBIMH KayqyKaMH.

Takum o0pa3zom, HacTofAmIas paboTa CTaBUT CBOEH LIETbIO Pa3pabOTKy KOHKYPEHTOCIIOCOOHBIX
aJre3MOHHBIX KOMITO3UITNI Ha OCHOBE OYyTaJIME€H-CTUPOIBHBIX AIIACTOMEPOB C KOMIUIEKCOM aTre3HOH-
HBIX, IPOYHOCTHBIX, U AKCIUTYaTallMOHHBIX CBOICTB.

M3BecTHO, YTO XJIOpCOAEpKALIUE MTOJIUMEPHI HAXOJAT IMPOKOE MPUMEHEHHUE AJI U3TOTOBICHUS
KOMIIO3UIIMOHHBIX MAaTEPUAIOB, UMEIONNX XUMUYECKYI0O U TEPMHUYECKYIO CTOMKOCTB, aJr€3MOHHYIO
MPOYHOCTH K Pa3INUHBIM CyOcTpaTam.[2]
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C uenpio NOBBIMICHNUA (YHKIMOHAIBHOCTH, a TAKXKE JUKBUIAIMN BbIMICYKAa3aHHBIX HEIOCTATKOB
ocymiecTBiena Moaudukanus —OyraaumeH-ctupoibHoro kayuyka (BCK) ¢yHkumonansHeIMU
ommromepamu u mommMepamu (OMADXT, OOXT, [IBX, XAIIIT)

C mpuMeHEHHEeM KaTaJIMTHYECKOW crucTeMbl KatHoHHOro xapaktepa TiCly/CsHsCH,Cl u TiCly/
C¢HsCH,Cl-merakpuiioBasi kuciora mosy4eHsl oiauromepsl snuxiopruapuna (OXI') u onuroadupme-
takpuiat snuxaoprugpua (OMADXI') ¢ pa3snuuHBIME MOKa3aTEISIMH COJIEPKAHUS XJI0Pa, BI3KOCTH,
MOJIeKyJISIpHOI Macchl. [IpoBenena xumudeckas 1 Mmexanoxummdeckas Mmoandukarus bCK B peanmbHbIx
ycroBusix mepepabotku amacromepoB. Meromamu MK-, SIMP-cnextpockommu, ITA ycranosmexn
MexaHu3M xumuueckoro Bzaumoneiictus BCK u OOXTI' mocpeactsom -Cl, -OH, a¢upHbIX rpynmn u
JIBOMHBIX CBsi3el OyTaaMeHOBOTO 3BEHa 3JIacTOMEpa. ¢ O0pa3oBaHMEM HOBOW HAJIMOJEKYJSPHOMN
CTPYKTYPBI B 3JIaCTOMEP—OJIMT'OMEPHOM CHCTEME.

Ha ocnoBe OyTaaneH-CTHpPOIBHOTO Kayuyka moaupuuuposanHoro I1BX, momyueHsl pe3uHsl ¢
yIy4YIIEHHBIMH aATe3MOHHBIMH CBOWCTBaMH, YyIOBIETBOPSIOUINE TPEOOBAHUSAM, NPEABSIBIIEMBIM
pe3nHaM nepepadaThIBaeMbIM JUTHEM 107 JaBieHueM. IlokazaHo, 4To NpuMeHeHneM MOAN(UIIPYIO-
nmx nobaok [IBX u amomuHui TopcomepIKalero KpeMHeres, BO3MOXHO PEryJIUpPOBaHHUE BSI3KOCT-
HBIX CBOHCTB CHIPBIX PE3UHOBBIX CMECE, YCKOpEHHE Mpoliecca ByJIKaHU3ALWH, YIIyYIlIeHHE TUThEBhIX
1 GU3NKO-MEXaHIMIECKUX CBOMCTB pe3nH Ha ocHOBe bCK.

Pazpaborana penentypa pe3wHOBBIX cMeceid Ha ocHoBe m3orpeHoBoro (CKU-3) m OyraameH-
crupossHoro (CKC-30APKM-15) kaydykoB, copepxaiias B KauecTBe MoJu(UKaTopa XJI0pUpOBaHHUN
ataktidecknii nomunporie (XAII) - nmm kommosutro Ha ocHoBe cMecu CKU-3 u CKC-30-APKM-
15, momudunupoBanHoro onmrodpupmerakpmiatom stuxioprunpuaa (OMADXI) u uccrenoBan
KOMIUIEKC CBOMCTB MX BYJKaHU3aTOB. [loka3aHO ynydIlieHHe y BYJIKaHH3aTOB MOJYYECHHBIX PE3MHOBBIX
cMeceil mokazaresnel ycI0BHOM MPOYHOCTH MIPU pacTsKeHUH, yciaoBHoro HanpsoxeHus npu 100, 300%
-M yJUIMHEHHH, YCTATOCTHOW BBIHOCTMBOCTH P MHOTOKPATHBIX AehopManusix, a TaK K€ YBEIUICHUE
MPOYHOCTH CBSI3M PE3MHBI C IIMHHBIM KOPJIOM U COXpaHEHHE CTa0MIBHOCTH KPETJICHUsI IPH TTOBBIIICH-
HBIX TeMIepaTypax, 4YTo OOBACHsAeTCs yiyulieHueM coBMecTuMocT B cucteme CKUM-3+CKC-
30APKM-15.

B pabote pemiena BakHasi Hay4HO-TEXHUYECKas! MpoOsieMa MOBBIIICHUS KauecTBa aAre3MOHHbIX
KOMITO3UIIMI Ha OCHOBE OYTaJIMeH-CTHPOJIBHOTO Kayuyka. B pe3ynbTare IpoBeJEeHHOTO UCCIIeI0OBaHMUS
pa3paboTaHbl PEKOMEHAALMH 0 YIY4YIIEHHIO CBOWCTB aJr€3MOHHBIX KOMIIO3ULIMH, KOHKYPEHTOCIOCO0-
HBIX 110 OTHOIICHHUIO K CYIIECTBYIOLIMM aHAJIOTaM, IO PELENTYPOCTPOCHHUIO, TEXHOIOTUH MOTYYEeHUS
Y MCTIOJIb30BaHUS aIr€3MOHHBIX KOMITO3UIIHIA Ha OCHOBE OYTaJUEeH-CTUPOJILHOTO KaydyKa.
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RUTUBOTLI SUBTROPIK ZONA TORPAQLARININ
MUHAFIiZoSI TODBIRLORI

SALAYEVA Ulkoar
Lonkaran Dévlot Universiteti
babayevauka@gmail.com

Muasir dévrda torpaqglarin qiymatlondirilmasinin nazari asaslarinin hazirlanmasi aktual masalalor-
don biridir. Bu riitubatli subtropik zona olan Lonkoran-Astara bolgasi ii¢iin do mithiim shomiyyast kasb
edir. Torpaglarin ekoloji qiymotlondirilmasi torpagin bir hoyat miihiti kimi giymatlondirilmasi, bioloji
miixtolifliyin qorunmasi, orada yasayan canli orqanizmlorin miioyyon olunmasi vo qorunmast
istigamotinds aparilmalidir.

Tadqgiqatlardan moalum olur ki, sumlanmada vo becormods agir masinlardan vo traktorlardan
istifade zamani torpaq barkiyir, onun strukturast pozulur, su hopdurma qabiliyysti azalir. Eroziyaya
qarst davamliliq zaiflayir, bitkilorin inkisafi longiyir, mohsuldarliq asag1 diigiir. Miisahidolor gdsterir
Ki. bir ¢ox tosarriifatlarda vo fordi okin sahslorindo kovson vo otlaglarda yandirmalar aparilir.
Yanginlar noticosindo torpagin iist hissosindo miinbitlik {iclin ohomiyysti olan mikroflora va
mezafauna moahv olur, mikrobioloji proseslor pozulur, mshsuldar miinbit iist qat parcalanir. Otlaglarda
biomiixtoliflik azalir, eroziyaya qarst va ritubatlik {igiin shomiyyatli kollar vo ¢oxillik otlar yanib
mohv olur. Eroziya va defliyasiyanin potensial tohliikaliliyi artir.

Torpaglarin miihafizasi isinin diizgiin togkil edilmasi {igiin torpaq kartoqrafik materiallarinin da
boylik ohomiyyati vardir. Bu materiallardan istifads, onda bas vers bilocok doyisikliklori
pragnozlasdirmaq, torpaglarin miihafizasi sahasinds todbirlorin hazirlanmasi vo s. mosalalarin elmi
osaslarla islonib hazirlanmasina imkan verir.

Rutubatli - subtropik zonanin -Lonkoran-Astara bolgesinin torpaglarinin  asas  manbitlik
gostaricilorinin muasir voziyyati dyranilorkon miayyon edilmisdir ki, ilkin gostaricilorlo (torpagin
torkibi, fiziki vo agrokimyavi xassalori va s.) miigayisodo miinbitliyin azalmasi miioyyon edilmisdir.
Bolgonin torpaglarinin miinbitlik gdstaricilorinin  muqayisali sociyyasi gostorir ki, bu bdlganin
torpaglarinin aqrofizika blokunda da nozors garpacaq dorocads doyisikliklor bas vermisdir. Belo Ki,
suya davamli aqreqatlar ( boyilikdir 0,25 mm) 6,30-7,12 %, fiziki gilin miqdar1 (kigikdir 0,01mm)
miqdart 1,51-1,93 %, lil (kicikdir 0,001mm) hissaciklori isa 1,24-1,56 % azalmigdir. Torpaq tiplarinin
torkibi vo xassalorinds do koaskin doyisikliklor olmusdur. Miinbitliyin asas gostaricilorindan olan
humusun miqdarinin ayri-ayri torpaq tiplorinds 0,8- 1,6 % asagi diismosi mioyyan edilmisdir.
Bolganin torpaglarinin miihit reaksiyasinda da nozars ¢arpacaq doyisikliklor miiayyan edilmisdir. Dag-
mesd qonur torpaqlarinda pH-in kamiyyati su mahlulunda 0,6 vahid artaraq, mihit gostoricisi zoif
tursulugdan vo ya neytraldan zoif goloviliysa dogru doyismisdir. Dag-meso-sar1 vo podzollu-sari
torpaglarda miihitin reaksiyasi1 zoif tursulugdan tursuluga dogru dayiserok, pH-in kamiyyati su
mohlulunda 0,7-0,8, duz suspenziyasinda isa 0,5-0,6 vahid asagi diismiisdiir. Lankoran-Astara
torpaglarinin aqrokimyovi xassalorinds do (NPK) - xiisuson dag-meso-sar1 vo podzollu-sari torpaq
tiplorinda tobii vo antropogen amillarin tasiri naticasinds kaskin doyisikliklor miisahido olunmusdur.

Aparilan todgigat gostorir ki, torpagi tokca kond tesarriifati istehsali vasitasi kimi doyarlondirmok
COX basit yanagmadir. Oslinds torpaq cografi tabagonin butin sferlorinin — hidrosferin, atmosferin,
litosferin torkibina vo xassalorino 6z tasirini gdstoron ¢ox gucli biogeokomponentdir. Aragdirmalara
asason mioyyan edilmisdir ki, torpaqlarin litosfer funksiyalarinin pozulmasi isa 0zUni biosferin
goruyucu tabagesi olan torpaq ortiiyiiniin pozulmasinda gostarir. Buna gors torpaglarin mihafizasi sirf
torpaq parametrlorino asason deyil, ham do torpagin bioekoloji funksiyalarina osason, kompleks
tadbirlor sistemi soklinds aparilmalidir. Masalan, torpaqlarin tikililorin altinda istifads edilmasi onlarin
tamamilo moahv edilmasina gatirib ¢ixarir. Buna gors onsuz da adambasina diison daha az torpaq
sahasina gora farglonon Lonkaran-Astara bolgesinds torpaqlarin tikililor altina verilmasi mumkun
godar mohdudlasdirilmali, vaxtinda tikinti orazilori rekultivasiya olunmali tikililor vo digar mogsadlor
tcln istifads olunan torpaglara obyektiv tarif giymatlori miayyan edilmolidir.

Tadgigatlardan melum olur ki, sumlanmada va becormads agir masinlardan vo traktorlardan
istifado zamani torpaq barkiyir, onun strukturasi pozulur, su hopdurma qabiliyyati azalir. Eroziyaya
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qars1 davamliliq zaifloyir, bitkilorin inkisafi longiyir, mohsuldarliq asag: diisiir. Miisahidalor gostarir
ki, bir cox tesorriifatlarda vo fordi okin sahslorinds kévson vo otlaglarda yandirmalar aparilir.
Yanginlar noticasindo torpagin st hissasindo mdanbitlik (g¢lin ohomiyyati olan mikroflora va
mezafauna mohv olur, mikrobioloji proseslor pozulur, mohsuldar miinbit iist qat pargalanir. Otlaglarda
biomixtoliflik azalir, eroziyaya qarst vo ritubatlik tgtin shamiyyatli kollar vo ¢oxillik otlar yanib
mohv olur. Eroziya vo defliyasiyanin potensial tohllkaliliyi artir.

Ona goOro do istor okin, istorso do otlag saholori yandirilmamali, buna qarsi koskin miibarizo
apartlmali vo ohali bu istiqgamotdo maariflondirilmalidir.  Belaliklo, torpaglarin  ekoloji
giymatlondirilmasidos torpaq bir hayat mihiti kimi giymatlondirilmali, bioloji muxtslifliyin qorunmasi,
orada yagsayan canli organizmlorin milayyan olunmasi vo qorunmasi istigamotinds aparilmalidir.

ACINOHUR ONDAGLIGI VO BITiSiK ORAZILORDO
ANTROPOGEN AMILLORIN BITKi ORTUYUNO TOSIRI

Sahnaz Salim quz1 AMANOVA
AMEA akad. H.8.8liyev adma Cografiya Institutu
shahnaz.amanova@bk.ru

Todgigat orazisi Acinohur 6ndagligi vo bitisik orazilori (Girdimangay, Goygay, Tiiryangayin
gotirma konuslarina kimi) ohato edir. Antropogen amillor bitki 6rtiytndo mixtolif monfi naticalor
yaradir ki, bunlar da sonda hoatta sohra vo yarimsohralarin yaranmasina sobab olur. Bitki Ortlyunds
dayisikliyi izlomak Ugln orazinin 1987 va 2015-ci illora (avqustun avvali) aid multispektrial sakillori
asasinda NDV indeksini oks etdiran biti ilo 6rtlilma doracasi xaritalori hazirlanmigdir (Sokil 1 vo 2).
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Sakil 1. Acinohur 6ndaglig1 va ona bitisik arazilorin bitki ile 6rtiilma daracasi xaritasi (1987-ci ilds)

Tadgigat orazisinds NDV indeksi (-0,2) ilo 0 (sifir) arasinda olan orazilor zoif ortiilmiis bitki
oOrtlyino malikdir. Bu Acinohur diizii, Sarica diizii, Soki dagliq yaylasi, Qanix ¢aymin sahillarinds
cilpaq qayaliq sahalor, Comonli dagi vo Qaraqus dag: srazisinds yayilaraq, tadgigat arazisinin 72%-ni
ohato edir. Zoif bitki ortlkll orazilorin sahasi 3 198 km2-dir.

NDV indeksi 0-(+0,2) araliginda olan arazilor bitki ilo orta deracads ortiilmiis arazilora daxildir.
Bu Axar Baxar silsilosi, Yuxart Sirvan kanalinin sol sahili, Tiryancay qorugu, Xosavond dag otrafi,
Qaratorpag vo Dohnagay kanali sahillori, Acinohur goliiniin conub-gorgi, garatoge orazisi, Dagiiz-
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omirvan silsilosi, Asigbayramli su anbari otrafindaki orazilordo yayilaraq todgigat arazisinin 21%-ni
ohato edir vo 943 km? saha tutur.

o | o o f e s
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Sakil 2. Acinohur 6ndagligi vo ona bitigik arazilorin bitki ilo 6rtiilma doracasi xaritosi (2015-ci ildo)

NDV indeksi +0,2-(+0,58) olan orazilor todgigat orazisi daxilindo bitki ilo gucli dorocads
ortiilmiis orazilordir. Acinohur 6ndaghigi vo ona bitisik arazilorin 7%-ni ohato edorok 278 km? saha
tutur. Bu Miuclhoftaran yasayis montagoasi otrafinda Oyrigaymn sag sahili, Heyvanohur va Qizilgaya
dagi otrafi, Burnuvaldag, Ceyrandag, Gonzo yasayis montagesi otrafinda Girdimangayin sag sabhili,
Turyangay vo GOygayin gatirma konuslarini vo Dasiiz-Omirvan silsilasinin simal-gorb qurtaracaginda
Kicik bir orazini ohato edir.

1987-ci il avqust aymnda g¢okilon multispektrial sokilo asasan NDV indeksi 0,2-0 gador olan
aorazilorin sahasi 3 283 km?-dir. Lakin bu gostorici 28 il arzinds 3% azalaraq 3 198 km? olmusdur.

Omsali1 0,2-0,4 olan quru kolluglarin sahasi 612 km2-don 943 km?2-5 godoar artmusdir (54%). NDV
indeksi 0,4-don yiiksok olan orazilorin sahasi 43% azalaraq 524 km2-don 278 km?2-o godor enmisdir
(Sakil 3). Buradan belo naticaya galmak olar ki, kegon 28 il orzinds akinlarin sahasinds ciddi farq
yaranmamigdir. Lakin otarma vo mesa sahalorindan ganunsuz istifads naticosinds arid seyrok mesalo-
rin vo diizon mesalorinin, digar yasilliq arazilorin sahasi kigilorak quru kolluglarla svaz olunmusdur.

NDV indeksiasagi-0,2  0,2-0,4 0,4-yuxar1
142015-ci il avqust ayina asason
i 1987-ci il avqust ayina asasan

Sakil 3. 1987-2015-ci illor arzinds bitki 6rtiiyiiniin dinamikast
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Malumdur ki, xirdabuynuzlu maldarligin erkon yaz otlaqlar1 efemer- muxtslif otlarin minimum 4-
6 sm yetismasi ilo basliyir. ©gor otlaglarda ilk oriislar otlarin optimal hindirliyiindon sonra miisahido
edilirso, 0 zaman bitki ortlyl otarmadan sonra ézlnin avvalki normal inkisafin1 davam etdirir, ¢iinki,
bu vaxt kok sistemi yetorinco saglam olur. Yox ogor ilk otarma vaxtindan ovval olarsa, bu zaman
goyunlar ancaq bitkilorin zog hisasini kiklna kimi yemir, homginin dislori vo dirnaqglari ila bazon tam,
bazon isa gisman hoalo bdyimomis kicik kéklori yeyir. Bundan sonra xoranin (¢alinmis otun yerindo
biton bitkinin) uzanmasi, yetismosi minimuma enir. Arid mesolorda akinlarin muasir vaziyyati bir daha
stibut edir ki, baxmayaraq ki, Tiiryangay qorugunda bu mesalorin istifadssi qadagan olunub fermalar-
da, yamaclarda, doralords, yasayis montogalori otrafinda bu agaclarim kosilmasi, heyvandarligda
otlaglar kimi istifado olunmasi miisahido olunur . Q.S. Mommadov va M.Y. Xalilov geyd edir ki, arid
seyrok meso Vo kol bitkilori igarisinds ardic vo saqqizin avaz olunmasi belo gedir: saqqiz-ardic
mesoliyi (qirilma)— ardic-saqqiz seyrokliyi, kserofil kollar (qirilma) — kserofil siblok (otarilma va
eroziya) — frigana sibloyi. Kserofil sibloklor otarma naticasinds hamg¢inin yovsan yarimsohralarina
cevrilir. Saqqiz-ardic mesolorinin qirilmasi naticesinda saqqiz mesalorinin yaranmasi da xarakterdir.

Saqqiz vo ardic agaclarinin altinda kigikboylu kollar yetisir. Agac bitkilori qirilarkon kollar
Ustunlik taskil edir. Naticado mesalor kollarla avoz olunur.

Meso ekosistemlarinin monfi istigamotdo transformasiyasinin asas sobablori mesalorin mahvi noti-
casindo aqrosenozlarin genislonmosi, agaclarin gqanunsuz kosilmosi, maldarhigin inkisafi, torpagin meli
orasiyasi, giibralordon vo kimyavi maddslordon istifads, yangin hadisalori vo digor amillorlo baglidir.

ekosistemlarino antropogen tasirlor tabii ekosistemlarin tabii-antropogen vo antropogen ekosistem
lara transformasiyasina sabab olur. Antropogen tosirlor landsaftlarda bas veran ekzogen proseslori
aktivlogdirir va intensivlogdirir. Todgiqgat orazisinds dag yamaclarinda mesalorin mahv edilmasi eroziyani
intensivlosdirir. Bozqir yaylada arid meso ekosistemlori-ardic vo saqqizagact seyrok mesalori transfor-
masiya naticasinds kserofil vo frigana sibloklori va yarimsohra bitkilari ilo ovoz olunaraq aradan ¢ix-
magq Uzradir.

Qanix-Oyricayda yaxin dovrlora godor mesalor stunlik toskil edirdi. Lakin hazirda bu mesoalor
antropogen tasirlar naticasindo qirilib va naticads ¢ox Kigik oarazilords galib.

Antropogen tesir naticasindo bitki Ortiiyli  deqradasiyaya ugradigindan yeni tokrar bitki
formasiyalar1 formalagsmaga baslayir. Kiitlovi otarilma dag yamaclarinda algagboylu kol bitkilari, 0
climladan cavan pohralari qurudur va naticads eroziya prosesi aktivlosir.

TALIS DAGLARININ BITKI ORTUYUNUN EKOLOJI
VOZIYYOTINO ANTROPOGEN AMILLORIN TOSIRI

QULIYEVA ilaha

AMEA, akad.H.Oliyev adina Cografiya institutu
ilahel01@gmail.com

Talis daglar1 respublikamizin conub-gorq qurtaracaginda yerlosmoklo mohsuldar torpaglari,
aqroiqlim ehtiyatlari, III dovre aid olan relikt vo endemik bitkilari ilo zongindir.Lakin antropogen
tosirlorin artmasi naticasinds, arazinin istehsal-ekoloji tutumuna uygun olmayan tosarriifat sahalorinin
yerlosdirilmosi  tobii biosenozlarin antropogen transformasiyasina sobob olmusdur.ilkin tobii
landsaftlar toromo landsaftlarla ovoz olunmus va ya aqrosenoza ¢evrilmisdir.

Talis daglarimin tabii sarvatlori igoarisinds meso ehtiyatlar1 xtisusi yer tutur.Vaxtila arazinin 50%-
don ¢oxu mixtalif torkibli mess ilo ortiilii oldugu halda, hazirda bu gostorici 23%-0 enmisdir.

orazinin bitki ilo ortilma daracasinin dagiq muiayysnlagdirmak tguin iki muxtslif ildo arazinin
bitki indekslori NDVIi(Normalized Differense Vegetation Index) hazirlanib, miigayiso olunmusdur.
(sokil 1,2)

Baku Engineering University 177 05-06 May 2017, Baku, Azerbaijan



T INTERNATIONAL SCIENTIFIC CONFERENCE OF YOUNG RESEARCHERS

. Bitki ile &rtllmae deracesi
[ zeir

[ onta

— cocla

= e a%s

Bitki ilo drtiil

| — =

roes EWI USGS. NOAA
anlow

Sokil 2.Talig daglarinin bitki ilo 8rtiilmoa daracasi (2017-ci il)

Saokil 1 va sokil 2-don alinan naticalor asagidaki cadvalds verilmisdir.

Cadval 1. Talig daglarinin bitki ilo 6rtiilma doaracasi
Illor Bitki ortlyi ilo drtiilmo doracasi
Zoif | Orta | Yiksok

km?> | km* | km?

1989 | 101 1666 | 1795

2017 | 106 1720 | 1736

Cadval 1-in tohlilindon aydin olur ki, 28 il arzinds orazido NDVI indeksi 0,2-ya godar olan bitki
ortiiyl ilo zoif ortiilmiis orazilorin sahosi 5 km? artmisdir.Omsal 0,2-0,4 olan bitki 6rtilyl ilo orta
doracads ortiilon orazilorin sahassi 54 km? artmusdir. NDVI indeksi 0,4-don yiiksok olan bitki értiiyii ilo
yiiksok deracods értiilmiis saha iso 59 km? azalarag, 1795 km? —don 1736 km?-o enmisdir. Buradan
bels naticaya golmok olar ki, akinlarin sahasi artmig, meso Va kolluglarin sahosi ise azalmigdir.
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XINALI KOKLIiYIN (ALECTORIS CHUKAR GRAY, 1830)
TALISDA MUASIR VOZIYYOTI

Sevinc ROCOBOVA

Azorbaycan Milli Elmlor Akademiyasi, Zoologiya institutu, Baki, Azorbaycan
recebova-sevinc@mail.ru

Xmali koklik Azorbaycanda giymotli ov qusudur. Qanunsuz ov hallar1 olmast onlarin sayina
manfi tasir edir.

Bu novu tobiotdo saxlamag va saymnin artimina nail olmaq mogsadilo elmi osaslandirilmis
tovsiyalor hazirlamaq tigiin 2013-2016-c1 illorin yay aylarinda (nasilvermodon sonraki dévrde) Taligin
asag1, orta vo ylksok dag orazilori tadqiq edilmisdir. Quslarin say1, yasayis yerlari vo onlara tasir edan
antropogen va biotik amillar marsrut va vizual miisahids yolu ilo 6yronilmisdir.

Todgigatlar naticosinde muoyyon edilmisdir ki, xmali koklik Talisin ancaq yiiksok (doniz
saviyyasindon 1900-2400 m yuksakliklaords) vo orta dagligin yiiksok dagliga homsorhad orazilorinds
(daniz saviyyasindon 1500-1800 m yuksakliklordos) qalmisdir. Todqiq edilon arazilords xinali kokliyin
1 km?-do @imumi say1 orta hesabla 203 ford olub. Onlar mesosiz dag yamaclarinda (kserofit bitki
ortiiyii olan), dag doralorindo vo dag otoklorindoki ¢ilpaq, sildirim qayaliglarinda moskon salirlar.
Todgigat orazisindoki xinali kokliyin timumi saymin (812 ford) orta hesabla 59,11 %-i (120 ford)
Zuvandgay1 ohato edan yiksok daglarda, 24,63 %-i (50 ford) Komiirkdy daginin sorg stoklarinds, 7,14
%-i (14,5 ford) Qanzil daginin otoklorinds, 5,17 %-i (10,5 ford) Sandan qalasi daginda, 3,94 %-i (8
ford) Nigis galasi daginda maskunlagsmusdi (Coadval). Zuvandgayr ohato edon yiksok daglar vo
Komiirkdy daginin sorq otoklori Zuvand Dovlat Tobiot Yasaqliginin orazisine daxildir. Bu orazilords
xinali kokliklor qorunur, ganunsuz ov hallarina tosadlf hallarda rast golinir. Qeyd edilonlora
osaslanaraq, xinali kokliklor bu orazilords goxsaylidir. Qanzil daginin otoklorinds, Sandan galasi
daginda vo Nigis qalasi daginda daima ganunsuz ov hallar1 miisahide olunur. Ona géro do xinah
kokliklor bu orazilordo azsaylidir. Todgiq olunan arazilords boz qarga (Corvus cornix Linn., 1758),
yirtict quslardan berkut qartal-Aguila chrysaetos Linn., 1758; adi qizilqus-Falco peregrinus Tunst.,
1771; muymulu qizilqus-Falco tinnunculus Linn., 1758; yirtict momoalilordon dasliq dolosi-Martes
foina Er., 1777; boz canavar-Canis lupus Linn., 1758; adi porsug-Meles meles Linn., 1758; adi tllki-
Vulpes vulpes Linn., 1758; slrlnanlordon adi galxansifat ilanlar (Agkistrodon halys Pallas, 1776)
xinali kokliyin tobii diismonloridir. Tadgiqat vaxti Zuvandgayr ohato edon yilksok daglarda vo
Komiirkoy daginin sorq stoklarinds berkut gartalin 5 dofo, adi qizilqusun 2 dafa, muymulu qizilqusun
7 dofa, Qanzil dagmin atoklorinds, Sandan qalas1 daginda vo Nigis galasi daginda iso berkut qartalin 6
dofa, adi qizilqusun 3 dafa, muymulu qizilqusun 8 dofs xinali kakliys hiicumunu miisahids etmisik. Bu
hiicumlar ugurla naticalonib. Boz qarganin, adi qalxansifat ilanin, adi porsugun, boz canavarin vo adi
tilkinln ds xinali kokliyi tolof etmosi hallarini miisahide etmisik.

Cadval. Talisin dag orazilorindo avqust ayinda xinal kokliyin say1 (ford) vo paylanmasi

Illor | 2013 | 2014 | 2015 | 2016 | Orta hesabla say1
orazilor
Zuvandgay1 shats edon yilksok daglar (38 km?) | 120 115 118 127 120
Komiirkdy daginin sorq otoklori (18 km?) 49 50 48 53 50
Qanzil daginin otoklori (21 km?) 15 14 13 16 14,5
Sandan qgalasi dagi (30 km?) 13 11 10 8 10,5
Nigis qalasi dag1 (15 km?) 8 6 8 10 8
Comi (77 km?) 205 196 197 214 | 203

Yerli ohalinin molumatlara gors, qisda qarli vo saxtali giinlordo do onlarin yemlonmak Giglin
daglarmn asagi hissalorine enmolari naticasinda tobii diismanlorinin onlar1 daha tez goriib talof etmoalari
ilo onlarin saylari azalir.

Xial1 kakliyi galacok nasillar Giglin saxlamag ve saymn artimina nail olmagq iigiin qanunsuz
ov hallarinin garsisinin alinmasi vacibdir.
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YARASA GUBROSI VO FAYDALARI

Agil HAXIYEV
Azarbaycan Milli EImlor Akademiyasi, Zoologiya institutu, Baki, Azarbaycan
agilrefioglu@mail.ru

Yarasa gibrasi bitkilor Giciin 100% tobii tizvi qidadir. Tarkibindaki elementlorin hamisi tizvidir.
Uzvi okingilikdo istifado edilon on ideal Uzvi glbro yarasa gubrosidir. Diger heyvani gubralorlo
miigayiss edilo bilmayacok xususiyyatlora malikdir.

Bu gubranin zongin mineral qurulusu, yarasanin gidalanmasindan vo hazm formasindan asilidir.
Yarasa gubrosi azot (N), fosfor (P), kalium (K), magnezium (Mg), domir (Fe), mis (Cu), mangan
(Mn), sink (Zn), natrium (Na) elementlori ilo zongindir. Digar giibralora nishaton ¢ox kigik migdarda
istifadosi daha ¢ox somora verir. Yarasa gubrasi istifado olunan yerlordo mohsuldarligi 100% artirir.

Tabistdoki hor sey sistematik bir sokildo isloyir. Malumdur ki, cticiilorlo gidalanan yarasalar
boylk migdarda cicli yeyoarak onlarin sayma noazarat edilmosinds, insanlarin, heyvanlarin
saglamliginin, mahsulun, bitkilarin qorunmasinda miihiim rol oynayir. Bu heyvanlarin ekoloji rolu vo
igtisadi shomiyyati onlarin praktik olaraq quslar iigiin al¢atmaz olan alatoranliq vo geca ciictlarinin ilk
istehlak¢ilar olmasi ilo toyin edilir. Onlarin gida rasionunun boyiik hissasini agac, tarla vo bostan
ziyanvericilori vo muxtalif xastaliklorin dasiyicilart toskil edir.

Yarasalar diinyada sayina gors on ¢ox olan heyvanlar arasinda ilk siralardadir. Onlar magaralarda
koloniya halinda yasayarlar. Tobii yollarla magara igindo toplanan giibro uzun illor boyu
mikroorganizmlorlo yavas-yavas pargalanir. Magaralarda glibronin qicqirmasi tigiin alverisli miihit var.
Bu heyvanlar min illordir insanlar Ggun tobii glibro vermoya davam edirlor. ©gor yarasalar digor quslar
kimi tobiotdo daginiq yasasaydi giibronin y1gilmasi miimkiin olmazdi. Yarasalar sayca ¢ox olduglarina
goro onlarin giibralori izerinde do tocriibalor goxdur. Iri yarasa koloniyalar1 bir geco arzindo tonlarla
cuci yeyir. Digor bir maraqlt moagam da odur ki, yarasalar yediklarinin hamisini 6zlarins sarf etmirlor.
Yediklorinin 15%-ini hozm edir, 85%-ni ekskrement olaraq ifraz edirlor. Gecalor yemlondikdon sonra
yuvalarina donana godar gibralarini ifraz etmirlor.

Yarasa gubrasinin asas xususiyyatlari va faydalari

+ Uzvi maddo nisbati yiiksokdir.

* Duzluluga sabab olmur.

* Torkibinadki Gzvi maddolorin hesabina mohsullarda saglam, tobii vo slratli bdyimoni tomin
edir.

* Qoxusuzdur, atrafi ¢irklandirmir.

* Tarkibinds olan tobii kalsium sayasinds mohsulun émriinii artirir.

« Istifadosi cox asandur.

* Su ilo asan qarisir vo torpaga niifuz edils bilir.

* Torpagin su tutumunu artirir.

* Torpag1 havalandirir.

* Uzun miiddat tosirini goruyur.

* Quru soraitds uzun middst saxlamag olur.

* pH tonzimlayir. Bitkinin mugavimatini artirir, xastaliklorin qarsisini alir.

* Diinyada ¢ox az olan {izvi giibralordan 6nds galir.

* Hazir gqida oldugundan bitki tarafindan slratlo manimsanils bilir.

Yarasalarin yuxarida gostarilon praktik shamiyyastindon Azorbyacanda da yararlanmaq olar.
Azorbaycanda magaralarin say1 o qadar do ¢ox olmadigi tigiin artiq bir ¢ox 6lkalords istifads olunan
“stini yarasa evlori” hazirlamaqla giibro oldo etmok olar. Qeyd edok ki, islonmis halda yarasa
gubrasinin giymati xarici bazarada 25 dollardur.

SUMMARY
BAT FERTILIZER AND BENEFITS

Bat guano provides a high concentration of nutrients to plants and the surrounding soil. According to the NPK of bat

guano, its concentration ingredients are 10-3-1. This NPK fertilizer analysis translates to 10 percent nitrogen (N), 3 percent

phosphorus (P), and 1 percent potassium or potash (K). The higher nitrogen levels are responsible for fast, green growth.
Phosphorus aids with root and flower development while potassium provides for the plant’s overall health.
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BINOQODI GOLUNDO IiBTIAI XORCONGKIMILORIN
BALIQLARIN QIDASINDA ROLU

TAPDIQOVA Konul
Azorbaycan MEA Zoologiya Institutu, elmi isci
konultapdigova@gmail.com
BAKI/AZORBAYCAN

Binagadi golii Abseron yarimadasinin sortohar sulu gollarindon biridir. Yarimadanin qarb hissasin-
do, paytaxt Bakidan 12 km simalda, Binogoadi gosabasinin orazisindo Binogodi-Mehdiabad sosse
yolunun sol tarafinds yerlasir. Gol qamisliq vo bataqliqlasmis saholor vasitasi ilo bir-birindon ayrilmis
3 hissodon ibaratdir. Bu hissalar bir-biri ila slagslidir, tam tocrid olunmamisdir. Qarb torafds géldan
500-550 metr masafodo 2 geoloji tobiot abidasi - Keyraki vo Abix palgiq vulkanlari yerlosir. Goliin
gorb hissasinds bir ne¢o das karxanasi vo digor obyektlor foaliyyst gostorir. GOlun conub-sarg hissasin-
do Binogadi gosabasinin fardi yasayis evlari yerlosir. Hal-hazirda Binagadi g6l do Abseron yarimada-
siin giicli ¢irklonmaya moruz qalmig géllari sirasindadir. Quruntu koskin ¢iirlintii goxusu veran gara
lildir, suyunun soffaflig1 0,8-1,0 metrdir, suyun temperaturu +4,0-+30,0°C, suda hall olmus oksigenin
miqdar1 5,5-7,2 mg/l, pH-1 isa 8,21-8,62 arasinda doyisir. Qis faslinds suyun duzlulugu 1,3-1,7%o, ilin
isti vaxtlarinda (iyul-avqust) isa 7,0-9,2%o toskil edir.

Tadgigat illorinds (2011-2015-ci illar) Binagadi goliindon 2 ndva (¢oki-Cyprinus carpio, giimiisii
dabanbaliq-Carassius auratus gibelio) aid 29 odod baliq niimunosi olds olundu (sokil). Ibtidai
xargangkimilorin baliq yemi kimi rolunu miiayyanlosdirmok mogsadi il ixtiologiyada gabul olunmus
xususi metodlardan istifado edilmisdir. Mado-bagirsaq mohtoviyyatini analiz etmok ii¢iin baliglarin
laborator soraitdo 6l¢U vo kiitlasine osasen yasi toyin edildikdan sonra, moda-bagirsagi ¢ixarilmigdir.
Mohtoviyyatin torkibine OLIMPUS CX41RF mikroskopu vasitesi ilo 3 tokrarla baxis kegirilmisdir,
geyds alinan organizimlar hozm fermentlorinin tosirindon asili olaraq cinsa vo agar mimkindursa
nova godar toyin edilmis, onlarin rast galms faizi miiayyon olunmusdur. Orqanizimlarin toyinatinda
toyinat kitablarindan istifado edilmisdir. Baxilan moadolords istonilon gida komponentinin rast golmo
faizi sado riyazi hesablama yolu ilo bu gida komponentinin rast goalindiyi modolorin saymin analizo
calb olunan moadslarin imumi saymin negs faizini togkil etmasine asasan miiayyan edilmisdir.

Aprel vo may aylarinda Binogadi golinds ¢oki baliginin 2+ yaslh fardlorinin (5 odod) mada-
bagirsaq mohtoviyyatinda 8 nov qida komponenti tapildi: xironomid siirfolori (Chironomus sp.,
Tanytarsus sp.) 60,0%, oligoxetlor (Chaetogaster sp., Tubifex sp.)-40%, rotatorlar (Polyarthra sp.,
Lecane sp., Keratella sp.)-100%, ibtidai xar¢oangkimilar, digar hosarat siirfalori, detrit, bitki galiglari,
yosunlar va s. Ibtidai xorgongkmilorin (Ceriodaphnia sp., Acanthocyclops sp., Mesocyclops sp.) rast
goalma tezliyi 80,0% toskil edirdi.

Iyun ayinda Binagedi géliinds goki baliginin 2+ yash (6 odad) fordlori asason xironomid ve digor
hosarat siirfolori ilo qidalanmugdir. Analiz edilmis 6 mododon 4-do ibtidai Xxargongkimilor
(Simocephalus sp., Chydorus sp., Cyclops sp.) mlayyan edilmisdir, onlarin rast galmo tezliyi 66,7%
idi. Qida rasionunda rototorlar 83,3% rastgalmo tezliyino malik idilor. Analiz edilmis madalords bitki
qaliglari rast galmo faizins (33,3%) gors 3-cl yerds dayanirdi.

Sakil. Binagadi gélindan slds olunmus baliq ndvlori
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Iyul ayinda Binogodi goliinde goki bahigimin 3+ yashi (7 odod) fordlorinin mado-bagirsaq
mohtoviyyatinda bitki qaliglari, yosunlar vo oligoxetlor rast golmo tezliyino goro (71,4%) eyni
olmusdur. Analizo calb olunan modslorin  100%-do ibtidai Xorg¢ongkimiloro (Daphnia sp.,
Macrocyclops sp., Mesocyclops sp.) rast golinmisdir. Rotatorlar isa 85,7% toskil etmokls ikinci yeri
tutmusdur. Iyun ay1 ilo miigayisado iyul ayinda mohtoviyyatda detrit (100%) Gstiinlik toskil edirdi.

Yaz vo payiz fasillorindo Binagodi goliinds giimiisii dabanbaliqin moda-bagirsaq mohtoviyyatinda
6 nov gida komponenti tapildi: xironomid stirfalori (Chironomus sp.) oligoxetlor (Tubifex sp.),
rotatorlar, ibtidai xorcongkimilor, bitki qaliglar1 vo Yyosunlar. Qida rasionunun osasini bentik
organizmlor va detrit togkil edirdi. Aprel ayinda giimiisii dabanbaliqin (5 odad 2+ vo 3+ yagli) asas
qidasi xironomid siirfalori-100% va oligoxetlordon-100% ibarat olmusdur. Bu ayda rotatorlar (asason
Polyarthra sp., Keratella sp.) va ibtidai xar¢ongkimilor (Ceriodaphnia sp., Bosmina sp., Cyclops sp.)-
40,0% toskil etso do, oktyabr aymnda analiz edilmis 6 moadoadon heg¢ birinds zooplankton organizmlari
geyds alinmadi. Bu fasilds gida rasionunun asasini xironomid siirfalori (100%) va oligoxetlor (100%),
az miqdarda yosunlar (33,3%) toskil edirdi.

Beloliklo, Binogodi goliindo baliglarin qida torkibinds ibtidai xorgongkimilorin  rolunun
Oyranilmasi gostarir ki, bu canlilar gollarde formalasan baliglarin sevimli gidasidir. Coki balig: tigiin
qariglq qidalanma xarakterik oldugu {glin, onlarin gida rasionunda saxobigcigli vo Kirakayaqli
xargonglorin payr az deyil. Glmiisii daban baliglar1 bentik orqanizimloro Ustinlik verirdiyi
halda,onlarin mada-bagirsaq mdohtoviyyatinda plankton orqanizimlarine (rotatorlar, kirokayaql
xarganglar) da rast golmok mumkindr.

SOKI RAYONUNUN AQARIKAL (AGARICALES) GOBOLOKLORI

E.H.MUSTAFABOYLI, D.N.AGHAYEVA, A.A. OLIMOMMODOVA
AMEA Botanika Institutu
elgunazer@gmail.com

Agaricales (Basidiomycota, Agaricomycetidae) makromisetlorin on bdyuk sirasidir vo haziradok
homobazidiomisetlors aid edilon ndvlarin yarisindan ¢oxu bu sirada comlonir [Matheny et al. 2006].
Agaricales siras1 hazirda bes qrupa — Agarikoid, Trixolomatoid, Marasmioid, Hidroforoid vo Pluteoid
— ayirirlar. Sira 26 fasiloya vo 350 cinss aid toxminon 9000-don artiq taksonu birlogdirir [Hibbett
2001]. Makroskopik arasdirmalar siranin taksonomiyasi vo tokamil yolunun izlanilmasinds yeni va
coxcahatli perspektivlor agir, lakin filogenetik mosalolorin aragdirilmasi, eloca do siraya aid bazi
mubahisali novlorin (Agaricus L., Lepiota P. Browne) identifikasiyas1 kimi moasalolor molekulyar
yanagmalar tolob edir. Klassik toyinat tglin E. Fries (1821-1832) torafindon gdstorilon makroskopik
alamatlor (I6vhali, borulu, gabirgal, tikanli, ziyilcikli, hamar) istifads edilir. Bu goboaloklorin toyina-
tinda hamginin meyva cisminin formasi, 6lgiisii, rongi, qoxusu, rong doyismasi vo s. kimi oslamatlor
muhim shomiyyatlidir. Azarbaycanda agarikal gobaloklor Sadiqov torafindon uzun miiddat todqiq
edilmisdir. Tadgiqat islarinin noaticasi kimi shamiyyatli sayda gébalok ndvlari barado molumat ve-
rilmigdir [Sadiqov 1965, 1997, 1999, 2007, 2010, 2012]. Lakin Saki rayonu (zrs bu qrup gébsloklara
dair molumatlar ctzidir. Bunu nozars alaraq tezisdo Soki rayonundan toplanmis aqarikal gébaloklorin
ndv mixtalifliyi, ekoloji qruplar1, yemali vo zohorli névlari barado malumat verilir.

GObalok nimunalori Saki rayonu orazisinds (GPS: 41°12'11.47"; 47°12'41.14, 888-940 m d.s.y.;
41°15'16"; E0 47°12'44", 990-1010 m d.s.y.) meso Va otlaq sahalarindan toplanilmisdir. Niimunalarin
fenotipik olamotlori qeyd edilmis, rogomsal kamera ilo sokillori g¢okilmis vo qurudularaq
herbarilogdirilmis, toyinat adi gozlo gortinan vo mikroskopik slamatlars asasen aparilmigdir.

2013-2016-c1 illor orzindo Soki orazisindon toplanilan 170-dok go6bolok nlmunalarindan
Agaricales sirasinin 4 qrup, 13 fosilo, 26 cinsino aid 34 ndv toyin edilmisdir. Agarikoid grupu
Agaricaceae, Cortinariaceae, Hymenogastraceae, Inocybaceae, Psathyrellaceae, Strophariaceae,
Trixolomatoid qrupu Lyophylaceae, Mycenaceae, Tricholomataceae, Marasmioid qrupu
Marasmiaceae, Pysalacriaceae vo Pluteoid qrupu Amanitaceae, Pluteaceae fasilalori ila tamsil olunur.
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Agaricaceae fosilosindon Agaricus, Bovista Pers., Lepiota, Leucoagaricus Locg. ex Singer,
Lycoperdon P. Micheli, Macrolepiota Singer cinslorino aid 10 ndv, Cortinariaceae fosiloasinin
Cortinarius (Pers.) Gray cinsina aid 1 név, Hymenogastraceae fosilosinin Galerina Earle, Hebeloma
(Fr.) P. Kumm. cinslarins aid 2 ndv, Inocybaceae fasilosinin Crepidotus (Fr.) Staude, Inocybe (Fr.) Fr.
cinslarina aid 3 ndv, Psathyrellaceae fasilasinin Coprinopsis P. Karst., Coprinus Pers. cinslorine aid 3
ndv, Strophariaceae fasilosinin Hypholoma (Fr.) P. Kumm. cinsine aid 1 ndv, Lyophyllaceae fasilo-
sinin Calocybe Kihner cinsins aid 1 ndv, Mycenaceae fasilosinin Hemimycena Singer, Mycena (Pers.)
Roussel cinslorino aid 4 ndv, Tricholomataceae fasilosinin Clitocybe (Fr.) Staude, Lepista (Fr.)
W.G.Sm., Tricholoma (Fr.) Staude cinslorino aid 3 nov, Marasmiaceae fosilasinin Mycetinis Earle
cinsino aid 1 nov, Physalacriaceae fasilosinin Armillaria (Fr.) Staude, Flammulina P. Karst.,
Hymenopellis R.H. Petersen. cinslorins aid 3 ndév, Amanitaceae fasilosinin Amanita Dill. ex. Boehm.
cinsino aid 1 ndv, Plutaceae fosilosinin Pluteus Fr. Cinsino aid 1 nov toyin edilmisdir. Toyin edilmis
agarikal névlor humus saprotroflar1 vo ksilotroflardir. Humus saprotroflart coxluq toskil edir. Bu qrupa
daxil olan novlor govds, yarpaq, kok, qabig, meyvo vo S. kimi gida maddalari ilo zongin meso
désonayi va giiriintiiniin bol oldugu mesa, bozan dos otlag sahalords rast galinir.

Agaricus bisporus (J. E. Lange) Imback, Amanita nehuta G.S. Ridl., Bovista nigrescens Pers., B.
plumbea Pers., Calocybe gambosa (Fr.) Singer, Clitocybe odora (Bull.) P.Kumm., Coprinus comatus
(O.F. Mulh.), C. picaceus (Bull.) Gray., Cortinarius triumphans Fr., Echinoderma asperum (Pers.)
Bon, Inocybe rimosa (Bull.) P. Kumm., I. maculata Boud., Hebeloma sinapizans (Paulet) Gillet,
Hymenopellis colensoi (Dorfelt) R.H.Petersen, Lepiota cristata (Bolton) P. Kumm., L. ignivolvata
Boussent & Joss, Lepista nuda (Bull.) Cooke, Leucoagaricus carneifolius (Gillet) M.M.Moser,
Macrolepiota procera (Scop.) Singer vo Tricholoma ustale (Fr.) P.Kumm. humus saprotroflaridir.
Ksilotroflara aid olan ndvlarin substratini osason kasilmis agac kotiiklori, yera diismiis budaq, zog,
yarpaq Vo yeralt1 koklor toskil edir. Identifikasiya etdiyimiz aqarikallar arasindan Armillaria novae-
zelandiae (G. Stev.) Boesew, Coprinopsis atramentaria (Bull.) Redhead, Vilgalys & Moncalvo,
Crepidotus cesatii (Rabenh.) Sacc., Flammulina velutipes (Curtis) Singer., Galerina patagonica
Singer, Hemimycena delectabilis (Pect) Singer, Hypholoma acutum (Sacc.) E. Horak Lycoperdon
pyriforme Schaeff., Macrolepiota fuliginosa (Barla) Bon, Mycena crocata (Schard.) P. Kumm., M.
haematopus (Pers.) P. Kumm., M. pura (Pers.) P. Kumm., Mycetinis scrodonius (Fr.) A.W. Wilson &
Desjardin va Pluteus pellitus (Pers.) P. Kumm. bu ekoloji qrupa daxildir.

Qeyd edilmis novlor arasinda A. novae-zelandiae, A. bisporus, C. gambosa, C. odora, F.
velutipes, L. nuda, L. pyriforme, M. fuliginosa, M. procera, M. haematopus, M. scrodonius yemali, A.
nehuta, B. nigrescens, B. plumbea, C. atramentaria, C. comatus, C. triumphans, H. colensoi, P.
pellitus sorti yemolidir. C. picaceus, C. cesatii, E. asperum, G. patagonica, H. sinapizans, H.
delectabilis, H. acutum, I. rimosa, I. maculata, L. cristata, L. ignivolvata, L. carneifolius, M. crocata,
M. pura, T. ustale zohorli olmagla tohliikali hesab edilir. Yuxarida sadalanan novlordon Calocybe
gambosa Azarbaycan mikobiotasi U¢un yeni ndvdir, yemolidir va qrup halinda bitir.

AMPICILLIN, PENICILLIN, GENTAMICIN, ERYTHROMYCIN,
TETRACYCLIN, NITROFURANTOIN, CHLORAMPHENICOL,
COTRIMOXAZOL ANTIBIOTIKLORININ LABORATORIYA
SORAITINO INKISAF EDON KIF GOBLOKLORIND TOSIRI.

Agca QASIMOVA, Vafa BODOLLI
Baki Mihendislik Universiteti
agasimoval@std.qu.edu.az, vbedelli525@gmail.com
AZORBAYCAN

Bizim yasadigimiz atraf muhitdo ¢oxlu sayda gdébaloklor mévecuddur va bu gobalaklar iginds Kif
gobaloklari Usttnlik toskil edir. Kif gobaloklori Mukor (Mucor) gobsloklor sirasina daxil olan on
boylk gdbslok sirasidir. Kif gdbaloklori bir niveys malik tok hiiceyrali gébaloklordir vo olverisli
soraitlordo suratlo inkisaf edorok insan saglamligina tohliks yaradirlar. Bu mikroorganizmlarin bir
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¢coxu insan organizmi Uglin zoharli olan toksinlor (Amotoksin, Aflatoksin vs s.) sintez edir vo bu
toksinlor organizms diisdiikde muxtalif ndv xostoliklorin yaranmasina sobob olurlar. Gobaloklorin
sporlar1 otrafa yayilaraq insanlarda allergiya, astma bronxit va s. kimi xastaliklor omolo gatirirlor.

Toadgiqateilar 400 yaxin mikotoksin néviinii askar etmis vo miosyyon etmislor Ki,hatta on az
miqdarda toksiki maddonin organizme diismoasi xosagalmaz tasirlors sabab olur.

Kif gobaloklori torpaq, bitki qaligi vo muxtalif arzag-¢orak, toravaz, meyvs izarinds xtisusi ortuk
Vo ya kif amolo gatirirlor.

Ancaq kif goboaloklori olbatto yalniz zararverici organizmlar deyildir. Bu canlilar ¢ox genis
saholordo istifads edilir vo gidalarn istehsalindan dormanlarin istehsalina qodar bir ¢ox istigamatlords
totbiq olunurlar. Yasil kif vo ya pensill goboloklori xostoliktoradici bakteriyalara qarst dorman kimi
istifade olunmagla tobabatdo genis istifado olunur. Kif g6baloklori bozi iizvi tursularin, immunitet
yaradan dormanlar da daxil olmagla bazi dormanlarin vo pensilin kimi mixtalif antibiotiklorin
istehsalinda istifado edilir.

Odobiyyat molumatlarina gora 94 yasayis yerindon 66 gdbalok novii askar olunmugdur. ©sasen
demok olar ki, (Ortilu yerlordo) gapali soraitdo daha cox rast goalinon kif gébalok cinslori Alternaria
Aspergillus, Basidiomyces, Cladosporium, Fusarium, Penicillium, Stachybotrys, Trichoderma
Trichophyto, gobalokloridir.

Tadqgigatin osas moqsadi miiasir texnoloji avadanliglarla tachiz olunmus laboratoriyada mévcud
olan gdbalaklarin ndv tarkibinin tayin edilmasi vo laboratoriya soraitinds onlarin inkisafina miixtalif
antibiotiklorin(Ampicillin,  Penicillin, Gentamicin, Erythromycin, Tetracyclin, Nitrofurantoin,
Chloramphenicol, Cotrimoxazol )tasirinin dyronilmasindon ibaroat olmusdur .

Bu moagsadlo, universitetin miiasir texnoloji avadanliglarla tochiz olunmus laboratoriyasinda
yayillmig goboalok sporlar1 tutulmus Vo sporlart yetisdirmok {igiin Capeka aqarindan istifads
olunmusdur.

Bunun {igiin torkibinds 30 gr Saxaroza, 2 gr natrium nitrat, 1 qr kalium hidrofosfat, 0.5 qr
maqgnezium, sulfat 0.01 qr domir sulfat, 15 qr Aqar olan 49 qr M075 tozunu 1000 ml distillo suyunda
hissaciklor tam hall olanadek gaynadib sonra avtoklavda 15 deaqige (121°C) sterilizo edilorak,
gobaloklorin sporlar1 Petri caskalarinin igorisinde Capek aqardan hazirlanmis qidali miihitdo
okilmisdir. Niimunolor termostatda 37° C temperaturda 3-5 giin miiddatindo saxlamlmusdir. Sonra
yetisdirilmis gébaloklorin nov torkibi toyin edilmisdir.

Aparilan Mikoloji miisahidalar naticosinde miisyyan olunmusdur ki, gotiirilmiis niimunalorda
mukor v rizopis stolini cinsino aid Aspergillus niger , Saccharomyces cerevisiae , Candida albicans
g0Obaloklar genis yayilmigdir.

Qeyd olunmus gidali miihitdo Ampicillin, Penicillin, Gentamicin, Erythromycin, Tetracyclin,
Nitrofurantoin, Chloramphenicol, Cotrimoxazol antibiotiklori yerlosdirilmisdir. Mukor Vo rizopis
stolini cinsino aid Aspergillus niger, Saccharomyces cerevisiae, Candida albicans gobaloklori
okilorak inkisaf prosesi todgiq olunub. Notico etibari ilo bu gobsloklor muhitdski antibiotiklora garsi
mixtolif soviyyali hossaslig gostormislor. Qidali mihito yerlosdirilmis Penicillin antibiotiki
gObaloklarin inkisafina manfi tasir gostormis va bu ndv antibiotik olan hissads heg bir inkisaf prosesi
muoyyan edilmomisdir.

Beloliklo, aparilan tocriibalora asason gapali soraitdo on c¢ox kif gdbaloklori yayilmisdir. Bu
goObalaklarin insan organizmina zorarli tosirinin garsisinin alinmast moagsadilo yasayis yerindo onlar
miayyan olunmali va profilaktiki tadbirlor hoyata kecirilmalidir.
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DUZLU VO DUZSUZ TORPAQLARDAN GOTURULMUS VEZUKULLU
- ARBUSKULAR MIKORIZA ILO INOKULYASIYA EDILMIS
LYCOPERSICON ESCULENTUM NOVUNUN DUZ STRESIN® QARSI
MUQAVIMOTININ TODQIiQI

Elsad YUNUSOV
AMEA Mikrobiologiya Institutu
elsadyunuslu@gmail.com

Anar MOCIDOV
Baki Miithondislik Universiteti
azerifaig@gmail.com

Vezukullu - arbuskulyar mikoriza cicokli birkilorlo mikoriza amalo gatiron Glomeromycetes
sinfins aid olan gébaloklordir.

Tadgiqatin mogsadi duzlu va duzlu olmayan torpaglardan goétiiriilmiis VAM (vezukullu -
arbuskulyar mikoriza) gobalok populyasiyalarinin - miixtolif duzluluq soraitlorinds  pomidor
(Lycopersicon esculentum) bitkisinin inkisafina tosirini Oyronmoakdir. Bu mogsadlo (¢ forgli
istigamatds tocriibo aparilmigdir.

1. Duzlu torpagqdan gétiiriilmiis VAM gdbalayi ilo inakulyasiya olunmus pomidor toxumlari

2. Duzsuz torpaqdan gétiiriilmiis VAM gobolayi ilo inakulyasiya olunmus pomidor toxumlari

3. Sarbast yetigdirilmis pomidor toxumlari

Bu toxumlar 8 hofto middotinds 1mol NaCl vo CaCl-lu muxtalif dorocods durulasdirilmis
moahlullarinda vo adi suda yetisdirilmisdir.

Duzsuz torpaqdan gotiriilmiis VAM gobalayi ilo inakulyasiya olunmus pomidor bitkisindoa
gOvdonin inkisafi siiratlonmisdir. Duzlu torpaqgdan goétiiriilmis VAM gobolayi ilo inakulyasiya
olunmus pomidor bitkisindo isa digarino nisboton zoyif inkisaf etmisdir. Todgigat noticasinds
miisahido olunan digear fakt duzsuz torpagdan gotlirilmiis VAM goébalayi ilo inakulyasiya olunmusg
pomidor birkisinde mixtalif duzluluq seraitlorinds yarpaglarindaki Cl” ionunun konsentrasiyasi
kvadratik artarkon Duzlu torpaqdan gotiriilmiis VAM gobalayi ilo inakulyasiya olunmus pomidor
bitkisinds isa CI" ionunun konsentrasiyasi iSa Xatti olmusdur.

Buda onu gostorir ki, duzlu torpaqdan gotiiriilmiis VAM go6balayi ilo inakulyasiya olunmus
pomidor bitkisinin inkisafin1 siiratlondirmesado onun duzlulug stresino garsi miigavimatini
guclondirmisdir.

Toraf migabilim ilo belo fikir irali surtrik ki, duzlu torpagdan toplanmis mikoriza bitkiya
o6tarilon gidadaki duz ionlariin migdarini xiisusi mexanizmlo azalmigdir. Bu istiqgamatdos mexanizmin
Otronilmasi ils slagodar todgigatlar davam edir.

Todgigat Gc¢un istifade olunan duzlu torpaq Abseron rayonu arazisindan, duzsuz torpag ise
Xagmaz rayonundan gotlirilmiisdiir.

Odabiyyat siyahisi.

-Brundrett, M. 1991. Mycorrhizas in natural ecosystems. Adv. Ecol. Res. 21:171-313.

-Daniels, B.A. and H.D. Skipper. 1982. Methods for the recovery and quantitative estimation of
propagules from soil, p. 29-35. In: N.C. Schenck (ed.). Methods and principles of mycorrhizal
research. Amer. Phytopathol. Soc. Press, St.

-Paul, Minn. Davies, F.T., Jr., J.R. Potter, and R.G. Linderman. 1992. Mycorrhiza and repeated
drought exposure affect drought resistance and extraradical hyphae development of pepper plants
independent of plant size and nutrient content. J. Plant Physiol. 139:289-294.

-Duke, E.R., C.R. Johnson, and K.E. Koch. 1986. Accumulation of phosphorus, dry matter and

betaine during NaCl stress of split-root citrus seedlings colonized with vesicular-arbuscular

mycorrhizal fungi on zero, one or two halves. New Phytol. 104:583-590.
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NAXCIVAN MUXTAR RESPUBLIKASINDA BECORILON
ALBALININ GENETIK TORKIiBI

Orxan BAGIROV
Azarbaycan Milli EImlor Akademiyasinin Naxg¢ivan Bolmasi
orxan_bagirov@mail.ru

Naxg¢ivan Muxtar Respublikasi orazisinds becarilon albali sortlart genetik torkibi vo biokutlosinin
miqdart baximindan meyve emali miiassisalori Gciin asas xammal moanboyidir. Hazirda orazids albali
genefondunun 66,7%-ni yerli sortlar, 33,3%-ni introduksiya olunan sortlar toskil edir. Todgigatlar
naticasinds Ustiin gdstaricilori ilo se¢ilon formalart miioyyanlosdirilmisdir. Albalinin bir ¢ox sortlarinin
bioloji vo pomoloji gostaricilori miixtalif todqiqatgilarin asarlorinds geyd edilmisdir [1, s. 46-47; 2, c.
416-418]. Lakin orazido becarilon albali bitkisinin genetik torkibi todgigata ¢alb edilmomisdir. Odur
ki, albali genefondunun 6yranilmasi vo giymotlondirilmasi aktualliq kosb edir.

25,0%

33,3%

16,7%
25,0%
yerli sortlar m yerli sortlarin formalar
introduksiya olunan sortlar introduksiya olunan sortlar formalari

Qrafik. Nax¢ivan Muxtar Respublikasinin albali genofondu

Todgigatda material olaraq oarazido becoarilon albalinin genetik ehtiyati gotiiriilmiisdiir. Toadgigat
isi stasionar vo kameral-laborator soraitindo aparilmigdir. Sort vo formalarin bioloji vo pomoloji
gostaricilorine dair toplanilan materiallar meyvagilikda gobul olunmus metodika asasinda islonmisdir
[3, c. 38-47; 4, ¢. 11-17, 27-30; 7, c. 28-71; 8, c. 78, 92-93]. Meyvalarin gostaricilori “Meyvalarin
pomoloji tosviri” haqqinda xiisusi voragado qeyd edilmisdir. Meyvalordo sokorlik Bertran Usulu,
imumi tursuluq isa titirlomo yolu ilo toyin edilmisdir [5, c¢. 128-132; 6, c. 170-171]. Sortlarin
tosniflondirilmasinag asason loti qirmizi v tlind-qirmizi rongli, dadi turs olanlar morel, lati ¢ohray1 vo
aciq-qirmizi rongli, zaif turs dadli olanlar ise amorel qrupuna daxil edilmisdir.

Albali bitkisini meyvalorinin yetisma vaxtinin tayini sorta xarakterik olan forma, irilik va rangin
alinmasi geyd edilmoklo miiayyan edilmisdir. Orazids becarilon albali sort vo formalarinin meyvalari
yetismo middoatine gora qruplasdirilmisdir. Todgiq edilon sort vo formalarin 20,8%-i tezyetison,
66,7%-i ortayetison, 12,5%-i isa gecyetison qrupda yer almigdir. Morel qrupunun orta vaxta yetison
sortlar (67%) amorel qrupunun miivafiq yetismo dovrindoki sortlardan (33%) faiz etibar1 ilo Ustindar.
Hamginin amorel qrupunun tezyetison sort vo formalari (34%; 33%) morel qrupunun tezyetisan sort vo
formalarina nisbaton goxluq toskil edir. Gecyetison sortlar arasinda amorel qrupu sortlar daha ¢oxdur.

Tadgiq edilon albali sort vo formalarinda yumru formaya malik olanlar amorel qrupu (45,8%) ilo
mugayisada 54,5%-1o morel grupunda ¢oxlug toskil edir. Meyvalarin rongino gors sort vo formalarda
tind-qirmiz1 rangli olanlarin Gstiinlityli miisahide olunmusdur ki, onlarda da 63,6%-la morel grupunda
yer almiglar. Morel qrupuna daxil olan formalarda an bdyuk en kasiminin diametri digarlorindan
secilmaklo 18,5-26,2 mm arasinda doyisir. Sort vo formalar arasinda on yiiksok gostorici morel
grupunda olan Nus-Nis-5 formasinda (26,2 mm) miisahido edilmisdir. Amorel qrupu ilo mlgayisada
morel grupu sort vo formalarin 60%-nin en kasiminin diametri 20 mm bdoytkdir. Amorel grupu
sortlarda meyvalarin orta kitlesi 5,1-5,5 q arasinda toraddut etsado morel grupunda meyvalarinin orta
kitlasi 5,0 g-dan yiiksak olanlar 66,7%-la ¢oxluq toskil edir. ©n yiiksak gostarici iso morel qrupunda
yer alan Payiz-1 (6,85 q) formasinda miisahido edilmisdir. Meyvalorin orta kitlosina géra morel grup
yerli albali sortlarin gostaricilari introduksiya olunanlara nisbatan tstundur.

Coyirdayin orta kitlasi an az amorel grupu formalarda (0,25-0,49 q) miisahids edilsade meyvads
coyirdok nisbati morel grupu formalarda (6,8-9,7%) geyds alinmisdir. Bu baximdan ¢ayirdayin on az
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orta kitlosi amorel qrupu Naxgivan-4 formasinda (0,25 q) olsada, an az faiz nisboti morel grupu
Bulgan-2 formasinda (6,8%) geydo alinmisdir. Umumiyyatlo, ¢oyirdoyin %-lo miqdar1 8%-o godor
olanlar morel grupu sort vo formalarin 40%-ni, amorel grupunun iss 22,2%-ni toskil edir ki, bu da
muvafiq olaraq lot faizinin yiiksok olmasina miisbat tosir gostormisdir. On yiiksak lot faizi morel grupu
formalarda (90,3-93,2%) qeyds alinmisdir ki, onlardan da Bulgan-2 (93,2%) formas: yiiksok
gostariciliyi ilo se¢ilmisdir. Morel qrupu sort vo formalarin 73,3%-do amorel qrupunun iss 33,3%-do
Iatin faizlo migdariin 91%-doan yiiksok oldugu dagiglosdirilmisdir.

Tosnifat qruplarindak: sortlar {izro gokarlilik formalar nisboton yliksokdir. On yiiksok sokarlilik
morel grupunda Kilis gilonari (13,8%) amorel qrupunda isa Dirnis gilonar1 (13,6%) sortlarinda qeyda
alinmigdir. Aydinlagdirilmigdir ki, morel grupu sort vo formalarin 66,7%-do, amorel grupu sort va
formalarin iso 44,4%-do sokarlik 11%-don ylksokdir. Morel gqrupunun Kolani-2 (11,2%), Ordubad-2
(11,3%) vo Payiz-1 (11,0%) formalarinda sokorlik aid olduqglari Podbel, Ordubad gilonari vo
Zeynaddin gilonar1 sortlar1 ilo migaisads istiin olmugdur. Tohlillor zamani molum olmusdur ki,
tosnifat qruplari tizra sokarlilik tezyetison sort va formalarin torkibinds orta va gec yetisonlara nishaton
asagidir.

Tursuluq morel qrupu sort vo formalarda 1,2-2,8%, amorel grupunda iss 0,9-2,3% arasinda
doyisir. Yiksok tursulug morel qrupu sortlarda daha ¢ox qeydo alinmusdir. Belo ki on yuksok
tursulugda mohz 2,8%-lo morel qrupu Ondomic gilonari sortunda miisahido edilmisdir. Amorel
grupunda yer alan Ordubad gilonar1 sortu on az tursuluq (0,9%) gostoricisi ilo digarlarindan
secilmisdir. Homginin amorel qrupda olan Naxc¢ivan-4 formasi (2,3%) istisna olmaqla digar sort vo
formalarda tursuluq 2%-don az oldugu miiayyanlogdirilmisdir.

Dequstasiya zamani morel qrupu iizro N0s-NUs-5, Bulgan-2, Payiz-1, amorel grupu (zra
Qaracug-2 formalar1 yiiksok balla (5 bal) giymetlondirilmisdir. Morel qrupu {izra sort va formalarin
53,3%-i, amorel qrupu Uzro iss 55,5%-i dequstasiya zamani 4,5 baldan yiiksok giymat almislar.
Tosnifat qruplar tizra todqiq edilon formalarin 66,7%-i aid olduglar1 sortlara nisbaton yiiksak balla
giymotlondirilmislor.

Qeyd edilanlar gostariri ki, Nax¢ivan MR-da becarilon albali sort vo formalarinin genofondu tam
olarag qorunmali vo seleksiya yolu ilo daim tokmillagdirilmoalidir. Todgigat noticosinde muoyyan
edilmis tstiin gostaricilora malik morel va amorel sort va formalar orazide meyvs baglarinin barpasi vo
yenilarinin salinmasi1 masalalarinin hayata kegirilmasinds boylk shomiyyat kasb edir.
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POMIDORDA HIBRID iSTEHSALI

HUSEYNZAD® Giilars 9zizaga quz1

Amea, Genetik Ehtiyatlar Institutu
huseynzadeg@yahoo.com

Hibrid istehsali son bir nego ildo kond tosorriifatinda miihiim qlobal artisa sobob olan osas
faktorlardan biridir. Pomidor 6z-0ziine tozlanan bitki oldugu iigiin, ana xattin §z-6zins tozlanmasinin
garsisini almaq, samoarali tozlanmaya nozarot sistemi tolob olunur. Carpaz tozlandirilmis bitkilordan
alinan pomidor meyvalorinin toxumlarindan F; birinci nasil hibridlorini  aldo  edilmasinin
mimkinliyd, igtisadi cohatdon alverisli sayilmir, bunun {igiin ¢oxlu is¢i qiivvasi talob olunur. Son
illordo erkok sterillik mexanizminin kosfi vo onlarin hybrid istehsalinda istifadasi, tocribi vo ticari
hibridloro olan maraq, hybrid istehsalinda miixtalif mexanizmlorin vo tsullarin ikisafina gatirib
cixarib.

Ik dofo Koelreuter hybrid toxumlar1 (18-ci asrdo) oldo etso do, daha sonra Darvin (toravoz
bitkilorinds) vo Beal (qargidal bitkilorinda) bu iso maraq gostordilor. Ugurlu hybrid istehsali, ancaq
miinasib giymatli texniki avadanliglarin tapilmasindan sonra hayata kegirilocokdir. Hybrid istehsalinin
osas sorti - ylksok mohsuldar vo biokitlo migdarmmn artirimasi olsa da, eyni zamanda yiiksok
dozimlullk, oslava gibralomoys qarsi cavab reaksiyasi, giiclii kok sistemi va S. kimi xususiyyatlarin
olmasi da miitloqdir. Hibridlords abiotik streslora qarsi artirilmis toleranthiq (quraqliq vo temperatur)
xususilo gonaotboxsdir. Digor torofdon, seleksiyagilar torofindon yaxst hybrid toxumlarin olda
olunmasi, onlarin valideynlorinin genetik muxtalifliyinin artirilmasinda vo bazar iqtisadiyyatina
qatqisinda bdyiik rol oynayir.

Pomidorun Azorbaycan Respublikas: orazisinda becarilon Sokar, Utro,Volgagrad, ilkin, Sahin,
Leyla, Zafor sortlar1 va Masalli rayonu orazisindon goétiiriilmiis sort-niimune arasinda hibridlogsmoa
apartlmigdir. Alinmis hibridlar bitkilorin hiindUrliyd vo vegetasiya dovriiniin uzunlugu olamatlorina
gora tadqiq edilmisdir.

Birinci nasil hibridlords asason hor iki valideyinin slamatlori 6zuni biruzs verir.Bazi hibridlords
iso ana valideyinin olamatlori Ustlinlik toskil edir. Bu da ana formada olan sitoplazmatik irsiyyatin
olmast ils izah oluna bilar.

Sokor x Utro kombinasiyasindan alinmig F; nosil hibridlorin hiindiirliiyii Sekar sortunun
bitkilorinds olduguna daha yaxindir. Bu da onu gostarir ki, hibrid bitkilordo Sakar sortunun hindurlik
olamoti dominantliq edir. Utro x Volqaqrad kombinasiyasindan alinmig F; bitkilords iso Utro sortunun
boy slamati dominantliq edir. Masalli sort-nimuna x Sokar sortu kombinasiyasindan alinmig F; nasil
hibrid bitkilords iso bitkilarin boylar1 har iki valideyinds oldugundan hiindiirdiir. Bu kombinasiyadan
alinmug hibridlorda hiindirboylulug slamati heterozisdir. Zofor x Sokor kombinasiyasindan alinmig
hibridlorde do hiindirboylulug olameti araliq formada olmusdiir. Sokor x Ilkin, Utro x Sahin,
Volgagrad x Leyla, Sahin x Utro, Sahin x Sokar, Sahin x Leyla, Leyla x Sahin kombinasiyalarindan
alinms hibridlorin hamisinda boy olamati araliq formada olmusdur. Masalli sort-formas x Ilkin, Leyla
x llkin, Leyla X Masalli sort-formasi, Leyla x Zofor, Zofor x Sokor, Zofor x Sahin
kombinasiyalarindan alinmis hibridlords isa boy slamati heterozisdir.

Sokor x Utro kombinasiyasindan alinmis F; nosil hibridlords vegetasiya dovriiniin uzunlugu
araliq formada olmusdur. Bu miiddat sokar sortunda 141-149 giin, Utro sortunda 120-132 giin olsa da
F; nasil hibridlords 138-146 giindiir. Utro x Volgaqrad kombinasiyasindan alinmis F; nasil bitkilordo
vegetasiya dovriinin uzunlugu 126-142, Utro sortunda 120-132, Volgagrad sortunda 142-154 gin
olmusdur. Bu kombinasiyalardan alinmis hibridlords ds hibridlsrin boyu araliq formadadir. Sokar X
Ilkin, Utro x Sahin,Volqoqrad x Leyla, Sahin x Utro, Sahin x Sokor, Sahin xLeyla, Masall1 sort -
niimuno x Ilkin, Leyla x Ilkin, Leyla x Sahin, Leyla x Masalli sort -niimunasi, Leyla x Zafor, Zofor x
Sokar, Zofor x Sahin, Masalli sort-niimunas x Sokor sortu kombinasiyalarindan alinmig F; nasil
hibridlorin vegetasiya dovri do araliq formada olmusdur.

Todgigatdan goérundr ki, bitkilords boy slamoti kombinasiyalardan asili olaraq miixtalifdir.
Vegetasiya dovriiniin uzunlugu iso bUtin hibridlords araliq formadadir.
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ORTA MOKTO9B SAGIRDLORININ BIOLOGIYA FONNINO
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AZORBAYACAN

Ulviyys NEMOTOVA
Baki Miihoandislik Universiteti
ulviyye432@gmail.com

AZORBAYCAN

Aragdirmalar gostormisdir ki, tam orta moktoblorin sagirdlorindo biologiya fonnino maraq digor
fonnloro nisbaton ¢ox asagidir. Bu gostorici diinyanin bir ¢ox dlkolorinds do 6zlinli biiruze verir.
Sagirdlorin biologiya fonnino maraqlarinin az olmasi 6lkonin imumi tohsilinin keyfiyyatini asag: salir.
Bu problemi ortaya ¢ixarmaq va sobablorini aradan qaldirmaq mogsadi ilo Xirdalan sohari X sayli tam
orta moktobinin 6-11-ci siniflori arasinda sorgu apardiq. Sorgu aparmagda mogsod bu mdvzuda
sagirdlorinds fikirlorini dyronmok idi. Sorgumuzda 117 nafor 6-c1 sinif, 149 nofor 7ci sinif, 131 nofor
8-ci sinif, 71 nofor 9 cu sinif, 88 nofor 10 cu sinif vo 94 nofor 11 ci sinif olmagla comi 650 sagird
istirak etdi. Hor bir sagirdo 15 sualdan ibarat sorgu veraqi paylandi. Daha sonra bu sorgu varaqlori
analiz edildi vo analizlorin naticasi asagida qeyd olundu.

[lk olaraq sagirdloro moktobds kegirilon fonnlor arasinda hansi fanni sevdiklorini sorusdug.
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Cadvaldo do goriindiiyii kimi sagirdlorin birden ¢ox cavab vermok haqqlari oldugu halda
biologiyanin faizi ¢ox asagidir. Cavablarin iimumi say miqdar1 816 taskil edir. Bu cavablardan sadaco
33-ii yani 4%i biologiya fonnini yaziblar. Bu gostarici iso digar fonnlara gors ¢ox asagidir

Sorgu varaqindaki ikinci sualimiz iss moaktobds sevmadiklori fonni sorusdug.
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Cadvaldonds goriindityli kimi, 909 cavab verildi vo bu sevmodiklori fonnlor arasinda biologiya
19% ilo I golir. Bu iki sualla sagirdlorin biologiya fonnini sevmadiklori balli olurdu artiq. Lakin biz
ticiincii sualla sagirdlorin 6zlorindon biologiya fonnini sevirlormi deys sorusdug.

Cadval.3. Biologiya fonnini sevirom

W Raziyam
B Tam raziyam
1 Razi deyilom

B Heg razi deyilem

Noticalardon do goriindiiyii kimi, sevmayanlarin say1 gormazlikdon galmoyacok qadoardir. Sagird-
lorin biologiya fonni ilo probleminin mévcudlugunu qobul etdikdon sonra indi sira homin problemin
sobabini dyronmokds idi. Buna gors do dordiincii sualimizdaki moagsad fonn miisllimlori barasinda
diistincalorini dyronmokdir.

Cadval .4. Biologiya musallimi darsi
yetarince maraql kecir

W Raziyam
B Tam raziyam
m Razi deyilam

mHeg raz deyilam

Cadval .5. Biologiya darslik kitabi
anlasilan va gane edicidir

B Raziyam
® Tam raziyam
= Razi deyilam

® Heg razi deyilam

Bu sorgudanda goriindiiyii kimi miisllimlarden naraziliq yoxdur. Sagirdler miisllimlarini sevirlar.
Els iso diistindiik ki, bolks kitablarda problem var. Kitablar haqqinda diisiincelorini sorugsduq. Vo bu
zaman ortaya ¢ixan voziyyst bizo problemin sabobini dyranmokds isiq tutdu

Naticolordon do goriindiiyii kimi sagirdlorin biologiya sevmomoa sobablari ilk olaraq kitablarin
¢otin bir dildo yazilmasi vo bunun naticasindo do mdvzunu anlaya bilmomoloridir. 42% Kitablardan
raz1 olmadig1 halda 24% iso heg razi olmadiglarii geyd ediblor. Umumilikde 650 sagirddon 66%
kitablardan biologiyani anlamirlar vo buna gorade yuxar siniflors ke¢dikco hoveslori azalir. Lakin
bununla belo biologiya fonnini oxuyan sagirdlorinds oxumaqdaki magsadlarini sorusduq. Yani ki,
galacokda secdiklari ixtisasla alagelimi yoxsa {imumi olaraqmi oxuyurlar? Bunu da dyronmak ii¢iin iki
forqli sual sorusduq. “Biologiya fonnini sadaco ixtisasimda oldugu iigiin oxuyuram” vo “Biologiya
fonnini sadaca ixtisasimda olmasa da oxuyuram” tipli iki sual verdik. Va o suallarin iimumi toplan
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naticasi 36% in comi ixtisasinda oldugu ti¢lin oxuyur. 64% iso ixtisasinda olmasada bu fonni
oxudugunu geyd edib.

Bildiyimiz kimi Biologiya bir tabiot elmi olmagla yanasi hom insan saglamlig1 tigiin, hom tobiat
iiclin faydali bir elmdir. Sagirdlorin Biologiya elminin faydalarini bilib bilmadiklorini do dyrenmak
magsadi ilo iki sual verdik. “Biologiya elminin monasin bilirom vo vacibliyinin forqindoyom” vo
“Mons gora Biologiya elminin heg¢ bir vacibliyi vo 6nomi yoxdur”. 57% sagirdin daha biologiya
elminin vacibliyindon xobarlari bels yoxdur. 43% sagird iso vacib bir elm oldugunu qgeyd ediblor. Bu
naticoni alds etmayi biologiyanin mahiyyetini anlamadiqlarini diisiiniiriik.

Sagirdlora bu safords no olarsa, onlarin biologiyaya hovaslarinin olacagini sorusduq. Cavablarin
oksariyyati etibar1 ilo deys bilorik ki, Sagirdlor misllimlorin dersi slayt vo video vasitesi ilo
kecilmasini istayirlar. Onlar artiq biologiyani nagil kimi oxumagq deyil, tasavviir eds bilmok, gérmok
va haqqigeaten anlamagq istayirlor.

cadval .6. Asagidakilardan hansi olarsa siz biologiva fannina maragimz artar

B misllim slayt v@ videolardan
cox istifad® edars

B heg bir s@rtda biologiya

579% oxumag istdmiram

Biologiya fanni ixitsasima
daxil edilarsa

B Misllim coxlu test isladarss
4%

59% sagird miiallimlorin slayt vo video ilo dors kegmasini istoyirlor. Bu naticadon goriiriik ki,
sagirdlorin bu problemini hsall etmok iiclin artiq ikinci variantimiz vardir. Sonraki sualda iso biz
sagirdloro biologiya fonni haqqindaki son tesovviirlorini 6yronmok istadik. Biz sagirdlora suali bu
formada verdik, “ Biologiya fonni deyilinco aglinizda no canlanir. Vo biologiyam bir ciimls ils ifads
edin” va heg bir variant vermoadik.

Biologiya fanni deyilince aglinizda na canlanir. Ve biologiyani bir
cumle ile ifade edir

w{Maragsiz 45 daqgiqa

pdCanlilar alemi. Canh tabisti 6ransn
elm

ndHeyvanlar bitkiler

m{Hiiceyralar

wiBitkilor

Cadvaldonds goriindilyii kimi sagirdlorin biologiya haqqinda fikirleri forqli vo tam deyil. Bu
problemin halli {igtin ilk avval bu fonn haqqinda diisiincalarini formalasdirmaq lazimdir. Son olaraq iso
biz sagirdlors golocokds Biologiya fonni ilo fordi mosgul olmag diisiiniirlormi deys sorusduq. Sadaca
12% sagird golocakda do biologiya elmi ilo masgul ola bilacoklorini bildirdilar.

Apardigimiz todqiqatlar vo miisahidolor noticosindo gorditkk ki, orta moktob sagirdlorindo
biologiya fonnino maraq digor fonnloro miiqayisado nisbaton azdir. Sagirdlorin oksoriyyati dorslordo
istirak etmok istomirlor. Darsdo istirak etsolor belo oksoriyyetinin dorsdo aktivliyi diger fonnlorlo
miiqayisada ¢ox asagidir. Bu problemin halli {igiin iso diisiintiriik ki, ilk olaraq darsliklorin daha aydin
formada tortib olunmasi vacibdir. Ikinci olaraq isa dersde biologiyan1 monoloq olaraq deyilda, oksind
slayt vo video, lazimsa ayani dorsliklorlo sagirde gostorarok kegirilmolidir. Eyni zamanda sagirdo
biologiyan1 dyrotmoazdon avval onu sevdirmayi bacararigsa, bu zaman sagirdlorin biologiya fonnino
maraqlarinin artacagini diigiiniiriik.
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QURAQLIQ STRESI VO ONUN BORPASI ZAMANI YUMSAQ
BUGDA SORTLARINDA MALONDIALDEHIDININ VO
ASKORBAT TURSUSUNUN TOYINI

AYDINLI L.M

AMEA Molekulyar Biologiya vo Biotexnologiyalar Institutu
Baki/ AZORBAYCAN
aydinlilale@gmail.com

Bitkilorin su qithgma qeyri-spesifik cavab reaksiyalarindan biri oksigenin fsal formalarinimn
(OFF) sintezinin guclonmosidir ki, bu da oksidlosdirici stresa vo lipidlorin peroksidlogsmasine sobob
olur. Su stresi zamani oksidlosdirici stresin osas gostaricilorinin (MDA, H,0, va s.) va antioksidant
fermentlorin foalliginin miiqayisali tadqiqi bitkinin quraqliga davamliliginin diagnostik markeri kimi
istifado oluna bilor. Bitkinin otraf muhitin geyri-olverisli soraitino adaptasiyasinda hom protektor
maddslar, ham do antioksidant mudafia sistemi muhim shamiyysto malikdir. Bu maddalor OFF-ni
zararsizlogdirmaklo hiiceyrads onlarin miqdarini tonzimlayirlor. Stress zamani hiiceyrads malondeal-
dehidinin migdarimin artmasi1 biomembranlarin lipid komponentlorinin destruksiyasinin asas gostarici-
larindandir. Tadgigatlar gostorir ki, stres zaman1t MDA-nin miqdari hassas bitkilords davamlilara nozaran
daha kaskin artir (Shao et. al., 2005; Sairam et. al., 2005). Bitkinin oksidlosdirici stresin tasirino qarsi
midafissinds foal istirak edon metabolitlordon biri askorbat tursusudur. Bitkilards an guiclil antioksidant
sayilan askorbat tursusu (AsT) askorbat-glutation tsiklinds H,O-nin zararsizlogdirilmasinde mihim
rol oynayir (Mohsen et al., 2014). O, fermentlarin aktivliyini tonzimlayir, hiiceyralorin béltinmasinda,
vegetativ vo repraduktiv diferensasiyada, su mibadilosinds, fotosintezdo vo ¢icoklomods istirak edir.
Bundan olava AsT birbasa superoksid anion radikallari, sinqlet molekulyar oksigen vo hidroksil radi-
kallar1 ilo qarsiligh tasirds ola bilir. Beloliklo, tadgigat isinin magsadi quragliga moruz galmis va yenidon
suvarilmis bugda ciicartilorindo NST, MDA va AsA miqdarini tayin etmoklo borpa proseslorini tadgiq
etmokdan ibaratdir.

MATERIAL VO METODLAR

Tocrlbalords todgigat obyekti kimi qurgliga davamliligina gora farglonan iki yumsaq bugda
(Triticum aestivum L.) genotipindon (Tale-38-davamsiz, Qobustan-davamli) istifado olunmusdur.
Nozarat olunan soraitds becarilon bitkilar quraqliq stresina maruz qaldigdan sonra yenidon suvarilmus,
3 glin vo 5 giin sonra gotlirilmis yarpaq niimunalarinds nishi su tutumu (NST), MDA va askorbat
tursusunun miqdart toyin edilorok, borpa proseslori suvarilan vo quraqliq variantlarla miiqayisali
sokildo tadqiq edilmisdir.

Yarpaglarda nisbi su tutumu Kocevaya (Kocheva et al., 2013) sasason asagidaki diisturla hesablanmigdir:
NST= [( IC-QG )/( YG-QC )]*100,

burada IC- yarpagin ilkin ¢akisi, YC- yas ¢oki, QC- quru ¢akidir.

Lipidlorin peroksidlosma doracasi malondealdehidinin (MDA) toplanma dinamikasina asason
asagidaki disturla toyin edilmisdir (Heath and Packer, 1968):

A= (Ds32-Dgoo)/(E*m),

Burada: A - MDA-nin qatiligi, D - optik sixliq, m - bitkinin yag ¢okisi, E - 155 iso konstantdir.

Yarpaq nimunoalorinds askorbat tursusunun miqdarmin toyin olunmasi turs miihitdo kalium
heksasianoferratin AsA-nin tasirindon heksasianoferrito borpa olunmasina osasan toyin olunmusdur
(Law et al., 1983).

NOTICOLOR VO ONLARIN MUZAKIROSI

Quraqliq stresine moruz qaldigdan sonra yeniden suvarilmis bugda yarpaqlarinda nisbi su
tutumunun migdarinda har iki sort tglin fargli naticalor alinmisdir. Bels ki, quraqliga tolerant Qobus-
tan sortunda noazarst variantla migayisads quraqliq variantda NST 1,6 dofo artmus, rehidratasiyadan 3
glin sonra 1,1 dafa, 5 gun sonra iss 1,4 dofs azalaraq nazarot varianta yaxinlagmisdir. Tale-38 sortunda
iso NST-nin giymati quraqliq zaman1 artmis va bu atrim miisahidslorin sonuna godar davam etmisdir.

Muayyon olunmusdur ki, quraqliq stresinin tosirinden malondialdehidinin miqdar1 nazarstlo
mugayisada Qobustan sortunda 1,6 dofo, Tale-38 sortunda iss 2,4 dofo artmigdir. Rehidratasiyadan 3
glin sonra iss MDA-nin miqdar1 har iki sortda 1,2 dofs azalmis, 5 giin sonra isa har iki sortda azalaraq
nazarst varianta yaxinlagmigdir.
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Askorbat tursusunun miqdarinda quragliq zamani1 Qobustan sortunda nazarstlo migayisodo 16%
atrim miisahido olunmus, rehidratasiaydan 3 giin vo 5 glin sonra azalaraq (muvafiq olaraq 15% vo 14
%) nozarato yaxinlagmigdir. Tale-38 sortunda ise quraqliq zamani askorbat tursusunun miqdart
nozaratlo miigayisodo 54% artmis, rehidratasiyadan sonra azalsa da (uygun olaraq 40% vo 20%)
nazarat variantla migayisads yuxari olmusdur.

@ Kontrol @Quragliq & Suvarmadan 3 giin sonra ® Suvarmadan 5 giin sonrs

1w, B

Malondealdehidi, mg/mol-1

N L
Qobustan Tale-38 Qobustan Tale-38

Sakil 1. Qobustan va Tale-38 genotiplorinds MDA (A) vo AsA (B) migdarinin tayini.

Beloliklo, aparilan todgigatlar noticasinds belo gonasto golmok olar ki, quragliga davamli
Qobustan sortunda borpa proseslori davamsiz Tale-38 sortu ilo miigayisado daha siiratlo gedir.
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Minnatdarliq
Bu is Azarbaycan Respublikasiin Prezidenti yamnda Elmin Inkisafi Fondunun maliyys
yardimi ilo yerina yetirilmisdir — Qrant Ne EIF-KEPTL-2-2015-1(25)-56/35/3.

Askorbat turgusunun miqdari,

TORPAQ EKOSISTEMINDO AGIR METALLAR VO ONLARIN
ITMO TOHLUKOSINDO OLAN BITKILORLO 9LAQOSI

Fidan OLOSKOROVA
AMEA Botanika Institutu
fidan.aleskerova.87@gmail.com

Bioloji muxtaliflik -Yer (izarinds biitiin canlilarin - mikroorganizm, bitki vo heyvanlarin miixtalif-
liyi demokdir. Azarbaycan Qafgaz regionunun an zangin tobii Sorvotlora malik 6lkasidir. Lakin son
yuzillikds iqtisadiyyatin biitiin sahalorinin inkisafi, insan faaliyyatinin straf mihito monfi tasiri va tobii
sorvatlorin hoddindon artiq istismari ilo noticolonmisdir. Bu da ekoloji problemlarin meydana
cixmasina sabab olmusdur. Bels ki, Azarbaycanin asas ekoloji problemlari sirasinda biomiixtalifliyin
seyroklasmasi mithiim yer tutur. Biitiin diinyada oldugu kimi Azarbaycanda da nadir va nasli kasilmak
tohllikasi olan bitki novleri movcuddur ki, gund-giindsn bu bitkilorin say1 azalmaqdadir. Hazirda
qarsiya qoyulan asas mogsadlordan biri do bu bitkilorin saymin azalmasimin ssbablarinin muoyyan
olunmasi vo problemin qarsisinin alinmast durur. Bu baximdan, bizim do todgigat obyektlorimiz
Azaorbaycanin Qirmizi kitabina "Nosli kasilmok tohliikasinds olanlar" kateqoriyasina daxil edilmis
bitki novlaridir: Alcea kusariensis (iljin) (Qafqazin nadir vo endemik névii) ve Orchis purpurea Huds
(Azarbaycanin nadir novii). A. kusariensis Azorbaycan orazisinds Boyiik Qafqazin Quba sahasi vo
sorq hissasi, Samur — Davagi vo Xazoryam ovaliqda, O. purpurea iso Boyiik Qafgqazin Quba hissasi,
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sorq hissasi, Bozqir yaylasi, Kigik Qafgazin simali vo markazi va Kir — Araz dizanliyinds rast galinir
(Qirmiz1 kitab, II nagr). Belo ki, bu bitkilorin yayildigi areallardan (Qusar vo Xizi rayonlarindan)
torpaq nimunalori gétiiriilmiisdiir. Istifado edilmis adobiyyatlardan molum olunmusdur ki, Qusar
rayonunun orazisi t¢iin yuyulmus gohvoyi dag-meso Vo tipik gohvoyi dag-meso torpaqlari, Xizi
rayonunun arazisi Ugun iss tiind vo adi dag boz-gohvayi torpaqglar xasdir (Q. Mommoov,2007).

Son ddvrlorda ekologiyanin ¢irklonmasi  bizim analizlorimizi agir metallarin  Syranilmoasi
istigamatindo aparmaga yonaltmisdir. Ciinki, bu metallarin yiiksok toksiki xUsusiyyato malik olmasi
muxtslif anomaliyalarin yaranmasina gotirib ¢ixara bilor. Bu baximdan agir metallarin
konsentrasiyalarini toyin etmok magsadi ilo gétiiriilmiis niimunalor muasir spektrometrik metodlardan
biri sayilan Rentgen-flioressent (X-Ray fluorescence) tsulu ils analiz edilmisdir.

Tadqiq olunmus torpaq nimunolorinds agir metallarin yiiksok konsentrasiyalart miisahido
edilmigdir. ©vvalki alinmig naticalorlo (Q. Mommodov, 2007) miigayisads geyd etmak lazimdir ki,
bazi metallarin konsentrasiyalarinda arttm miisahide olunmusdur. Cox gliman ki, agir metallarin
konsentrasiyalarinin artmasi antropogen xarakter dasiyir. Alimis naticalor, todgigatin sonraki
gedisatinda bu metallari har birinin metabolik aktivliyinin tadgiq olunan nadir va nasli kasilmokda
olan bitkilorin populyasiyasinin azalmasina tasirinin dyranilmasini talob edir.

QURAQLIQ STRESINDO BITKILORIN QURAQLIGA
CAVAB REAKSIYASI KOKUN HOSSASLIGI

Ginel ASLANOVA
Baki munondislik universiteti
gaslanova@std.qu.edu.az

Hal — hazirda genis yayilan masalalardon biri do bitkilorin quraqliq stresins tosiri, bitkids yaranan
muxtalif problemlar va bitkinin quraqliq stresino cavab reaksiyasidir.

Bioloji baximdan stres bitkinin normal inkisafin1 zaiflodon vo ya onu monfi istigamatds dayison
xarici mithit soraitindoki hor hansi bir doyisiklik kimi gobul edilir . Bio-tik (patogen, diger
organizmlarlo rogabat va s.) va abiotik (quraqliq, duzluluq, radiasiya, yiiksok vo asagi horarat vo s.)
streslor, bitkilorin fizioloji foaliyystindo doyisiklikloro sabab olur, hiiceyrodo gedan biosintetez
prosesini zaifladir, normal hayat faaliyyatini pozur va son naticado bitkilarin 6liimiins sabsb ola bilir

Quraqliq soraitinds agizciglarin baglanmasi vo gaz mubadilasinin azalmasina sobob olan su
itkisidir. Umumi suyun 70%-i qaldiqda su ¢atismazligina moruz galan bitkilords agizciqlar baglanir vo
CO2 gobulu azalir

Agizciglarin tonzimlomasi an vacib mexanizmlordon biridir vo bitkilors icazo verir ki su itkisini
buxarlandirmaga qars1 CO, assimliyasiyasini tonzimlosin va optimizs etsin. Agizciglar bir sira miihiti
vo fiziki faktorlara cavab verir, masalon isiq, karbondioksid konsentrasiyasi, yarpaqdan havaya buxar
tozyiqi yarpraq bitki suyunun statusu vo absisik ACID (ABA). Baxmayaraq ki hal —hazirda alimlor
arasinda agizciglarin baglanmasi haqindaki fikirlorin hoqiqi qatqist vo nishi ohomiyyati haqqinda
timumi fikir razilig1 va shatali model yoxdur .

Quragliga doziimliliylin todgiqi Gglin genetik muxtalifliyinin azligi, miihit amillori ilo quragligin
murakkob qarsiligh tasiri vo somarali se¢im texnikasinin olmamasi, quragliga davamliligla slagodar
ke¢misds alds edilmis nailiyyatlorin shamiyyatini xeyli azaltmisdir. Molekulyar markerlors tam bagl
olan quraghiga davamlilig genlarinin mioayyanlosdirilmasi vo Xromosom (izarinds onlarin yerinin
tapilmasi seleksiya isindo genlarin klonlagdirilmasindave markerlor vasitosilo seg¢im aparilmasinda
mithiim r6l oy nayir. Ciinki, quraqliq stresi genetik variasiyanin va irsiliyin azalmasima sabab olur.
Ona gora do, bels soraitds quragliga davamlihiq tigiin klassik tisulun se¢imi lazimi samora vermayacakdir.

Bitkilor su stresins timumi olaraq agizciglarini baglayaraq cavab verir. Bu yarpag sathinds suyun
daha ¢ox buxarlanmasmin qarsisimi alir. Umumiyyatlo yarpaqda agizciglar miixtolif hava soraitine
cavab verir. Epidermis huceyralorindon forgli olaraq qapayici hiiceyralor qalin ortiik (cuticle) ilo
gorunmamisdir. Bu da gapayici hiiceyralorin birbasa atmosfers su itirmasina sobob olur. Agizcigin
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baglanmasi bitkido bir sira proseslori tonzimloyir. Bu prosesds yarpagq mezofilinds suyun potensiali
azalir , absistik asid vo digor hormonlar ifraz olunur. Bu todgigatda asas mogsodim bitkinin quraqliq
stresino cavab reaksiyasin vo onun morkazinin harada yerlosdiyini arasdirmaq vo 0yronmokdir. Bu
prosesi bilmak tigiin absistik tursunun ifraz olunmasiniin bitkiya neca tasir etdiyini yronmok lazimdir.

Absistik tursunun bitkinin boyliimasina tosiri:

1. Stres hormonu kimi agizciglarin baglanmasini tonzimlayir.

2. Govdoanin bdyumasin mohdudlagdirmasina baxmayaraq koko 0 daracada do tasiri yoxdur.

3. Bitkinin digar nov stresslora dayanigligini artirir.

4. Yuksak gatiliglt absistik tursusunun toxumda sakitlik vaziyyatinin bas vermasine sobab olur.

Burdan belo bir naticoya golo bilorik ki, fenoloji fazanin davametmoa muddati todgigat dUcun
gotiriilmiis sortlarin bioloji xiisusiyyatlorinds vo eyni zamanda quraqligin tosirindon asili olaraq
mixtalif olur. Vegetasiyanin sonuna dogru quragligin daha da doarinlosmasi noticasinds variantlar
arasindaki forq daha ¢ox nozara ¢arpmigdir.

Absistik tursusunun bitkiyo gostadiyi bu tesirlors asaslanaraq, tursunun markazini yronmoak Uglin
tocriibo aparmaq istoyirom. . Bu tocriibads iki bitki gotlrocayik. Bitkilordon birini normal soraitda,
vaxtli-vaxtinda su verarok yetisdiririk. Digor bitkinin kokiini stisoe 16vha ilo iKi hissays ayiraq. Siiganin
bir hissasindaki koku birinci bitkids oldugu kimi vaxth vaxtinda sulayiriq. Siisonin digar hissasindoki
koka iso suni quragliq soraiti yaradiriq.

Natica

Birinci bitki normal olaraq bdyuyur va hamin bitkinin bdyimasinds diggots ¢arpan bir doyisiklik
bas vermir.

Ikinci bitkide iso biz, bitkinin gévdasinin boylimosinin azaldigim vo yarpagin agizciglarinin
baglandigini miisahids edo bilarik.

Bu doyisikliyin bas vermosino osas sobob olaraq quraqliq stresindo absistik tursusunun ifraz
olunmasini gostors bilorik. Absistik tursusu kékdo amala galir vo yarpaga yerini doyisir.

Bu notico absistik tursunun bir ndv yarpaga Xobordarliq sistemi kimi tomin edilmosindo osas
faktordur.

Odobiyyat
R.T.OLIYEV M.8.ABBASOV V.ROHIMLI Stres v bitkilorin adaptasiyas1 Baki- EIm-2014
William G. HOPKINS Norman P.A. HUNER Introduction to PLANT PHYSCIOLOGY

ORNAMENTAL HERBS FROM THE ORDER RANUNCULALES
IN QUBA-QUSAR DISTRICTS OF AZERBAIJAN

P.N. AGHAYEVA
Institute of Botany, Azerbaijan National Academy of Sciences

Human history had various impacts to environment. Different human activities unfortunately
gradually altered or degraded diversity and unfortunately the process continues also at present. A
survey and scientific information is necessary to manage the environmental problems and protect
diversity, by raising awareness of population on undesirable significant biotic, abiotic and anthropogenic
effects.

Ornamental plants as the integral part of plant diversity are source of attraction in nature. They
possess a wide spectrum of uses in environmental management: such as cover mat for eroded areas,
eliminating dust, reducing glare, air pollution, heat buildup and noise pollution. They also provide
aesthetic function [Baiyewu et al. 2005]. These plants predominantly belong to the angiosperms with
colorful flowers, foliages, but there are also some gymnosperms and pteridophytes (ferns) with
spectacular morphological features. Among ornamentals a number of species reside to Ranunculales.

The order Ranunculales is huge and includes more than 4500 species belonging to seven families
(Berberidaceae, Circaeasteraceae, Eupteleaceae, Lardizabalaceae, Menispermaceae, Papaveraceae,
Ranunculaceae). Poppies, barberries and buttercups are well known members of the order. This order
contains many important horticultural and agricultural genera, as well number of ornamental plants
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[APG 1V; Fay, Christenhusz, 2012]. Poppy species have been recognized and used as ornamental
plants since 5000 BC. Except those belonging to the tree and shrub genera, such as Bocconia L.,
Hunnemannia Sweet, Dendromecon Benth. and Romneya Harv. most of taxa are herbaceous with
remarkable floral diversity [Damerval, Becker 2017]. Corydalis DC., Dicentra Bernh., Eomecon
Hance and Eschscholzia Cham. etc. are generally known as horticultural genera.

Herbaceous plant specimens were collected in Quba and Qusar districts of Azerbaijan, during the
flowering period of plants in 2014-2016 years. Ornamental features of plants were considered and
identification of species based on morphology. For identification appropriate literature were used
[Osgarov 2005, 2006, 2008; Colak, Sorger 2004; ®dnopa Azepbaiimkana I-VIII, 1950-1955, 1957,
1961].

Quba and Qusar districts represent floristic rich area of the country. These two districts locate at
different height zones such as foothill, middle upland and high upland. Ranunculales specimens
collected in these districts were identified as 28 species, belonging to nine genera of the families
Ranunculaceaea and Papaveraceae. The family Ranunculaceaea is represented with the genera Actaea
L. (A. spicata L.), Adonis L. (A. aestivalis L., A. vernalis L.), Caltha L. (C. palustris L.), Consolida
(DC) Gray (C. divaricata (Ledev.) Schrdd., C. orientalis (J.Gay) Schrdd.) and Ranunculus L. (R.
cicutarius Schlecht, R. elegans C. Koch, R. polyanthemos L., R. sceleratus L.). The family
Papaveraceae is represented with the genera Corydalis (C. angustifolia (M.Bieb.) DC., C.
marschalliana Pers., C. conorrhiza Ledeb.), Glaucium Mill. (G. corniculatum (L.) Curtis, G. elegans
Kitam., Fish. & Mey.), Papaver L. (P. arenarium M. Bieb., P. commutatum Fisch. & C.A.Mey., P.
fugax Poir., P. hybridum L., P. macrostomum Boiss & A.Huet., P. oreophilum Rupr., P. somniferum
L.) and Roemeria Medik. (R. refracta DC.). Species can be differentiated as annuals, biennials and
perennials. Of those A. aestivalis, C. divaricata, C. orientalis, G. corniculatum, G. elegans, P.
arenarium, P. commutatum, P. macrostomum, P. somniferum are annuals, all the others are perennials,
except G. corniculatum and R. sceleratus. These two species can be annual or biennial depending on
growing condition. Most of them blossom in May and June, flowering period of some species such as
Caltha palustris, Consolida divaricata, C. orientalis and Ranunculus elegans continue till the end of
July and August in the territory of the districts. The borders of the growing area of most species begin
from the foothill and ascend to the middle upland. But A. spicata, P. fugax and P. oreophilum are also
found in high upland. C. palustris is usual for alpine and subalpine zones.

Most of grasses are heliophytes, and occur in mountainous grasslands (C. divaricata, C.
orientalis, C. conorhiza.), in grassy slopes (R. cicutarius, P. arenarium, P. commutatum, P.
oreophilum), in plantation, dry areas (Adonis aestivalis, Glaucium corniculatum, G. elegans, P.
arenariu, P. hybridum, R. refracta) and in forests among shrubs (C. angustifolia, R. polyanthemos). G.
corniculatum is also usual for dry stony and clayey soils.

Some species are widely used in traditional medicine or pharmaceutical preparations [Bernath
1998; Carolan et al. 2006]. Species of Ranunculus are rich with alkaloid, phenol and flavonoid. R.
spicata and R. elegans are poisonous plants. Plants of this genus are widely utilised for cure of
rheumatism, intermittent fever, asthma and gout. Alkaloids such as morfin, kodein, narkotin and
papaverin isolated from P. somniferum, are used for pain relief, allaying coughing.

PACITPOCTPAHEME U POJIb UHBA3ZVBHOI'O BUJIA XANTHIUM
STRUMARIUM L. BTYBUHCKOM U XAYMA3CKOM
PAMOHAX ABEPBANI)KAHA

BAMPAMOBA K.D.

Wnucturyt boranuku HAH AsepGaiimxana
BimsiHue WHBa3MBHBIX (3aHOCHBIX) OPraHU3MOB Ha (iopy, (payHy MMeeT riiodanbHOe 3HAYCHHUE.

O Ba)XHOCTH ATOTO BOIPOCA CBUJIETEILCTBYET UX 00Cyx)aeHrne Ha kKoHpepeHimu OOH, mocBsieHHoi
COXPAHEHUIO OMOJIOTHYECKOTO pPa3HOooOpasusi 1o mpobieMaMm ycroiuuBoro pasputus (Puo-zme-
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Kaneiipo, bpazmmus, 1992). B mocnennee BpeMs 3TH BOMPOCH OOCYXIaNHCh Ha KOH(EPEHIHIX
Pa3HoOro paHra, a Tak’ke Ha MHOTOYHCIICHHBIX CIIeHualibHBIX (hopyMax mo ¢uronHBazmsM: «Biological
invasions of ecosystems by pests and beneficial organisms» (1997), «Plant invasions: studies from
North America and Europe» (1997) u 1.1.

WHBa3uBHbIE BUABI — 3TO NPOHUKIIKME W3 (JIOp APYrHMX CTpaH M KOHTUHEHTOB pAacTeHUS,
OTIIMYAIOIIUECS arPECCUBHOCTHIO, CIIOCOOHOCTHIO OBICTPO PACTIPOCTPAHSTHCS, BHEAPATHCS U U3MEHSATH
pa3rYHBIC THITHI IEHO30B, B TOM YHCIIE W €CTECTBEHHO — MPHUPOIHBIC. DTH PACTEHHS MOTYT OBITh HE
TOJIBKO COPHBIMH, HO U 00JNaaTh EKOPAaTUBHBIMU, UIIEBBIMA M JIEKAPCTBEHHBIMU CBoOWcTBaMu. 110
BpPEMEHH, XapakTepy IPOHHKHOBEHHS M POJH B (PUTOLEHO3aX pa3iU4aloT HECKOJIBKO TPYII
WHBA3MBHBIX BHIOB, CPEIH KOTOPBIX HCCIeayeMblii Hamu Bua Xanthium strumarium oTHocuTCs K
TpyIIe HaTypan30BaBIINXCS B MECTHOH (priope MHBA3MIA.

Xanthium strumarium L. - gypHImmHHK 3000BHIHBINA, TPEACTABUTEIb CEMEHCTBA 30HTHYHBIX
(Asteraceae Dumort.). CTep)KHEKOPHEBOW OJHOJACTHHUK BbICOTOH 15-120 cm. IlBeTeHnme —
TJIOTOHOIICHHE TIPOMUCXOIUT B HIONIE — OKTAOpe. 3aHOCHOE COPHOE PACTeHHWE, OCOOCHHO IIHPOKO
pacrpocTpaHeHHOe B I0HBIX paiioHax crpan CHI. O6mee pacnpoctpanenue - CeBepHas AMepHKa,
Bcss EBpoma, CpenusemHomopbe, Upan u ap. B AsepOaiimkane 1. 3000BHAHBIA BCTpedyaeTcs B
HECKOJIKHX OOTaHMKO — reorpaduuecknx parioHax: bompmoit Kaskaz (ryomnckumit), Camyp —
JuBnunHCKass HU3MEHHOCTh, AnmiepoH, Kypa — ApkcuHCkas HuU3MEHHOCTb, KypuHCKas paBHUHA,
Anazanp — Arpudaii, JleHkopaHckass HU3SMEHHOCTb, JIeHKopaHb ropHasi. BepTukanabHas 30HaJIbHOCTh
apeana BHJla HAUWHACTCS OT HU3MEHHOCTH M 3aKaHYMBASTCS B HIDKHEM T'OPHOM TOsCe.

OTpuraTebHOE BO3IACHCTBIE NTypHUIIHUKA B I'yOMHCKOM M XauMa3CKOM paioHax IPOSBIIICTCS
B TOM, YTO 3TO pacTeHHE MAacCOBO PacceysieTCsl BIONb 0O0YMH JOpOT, OTKYJa MPOHUKAET B Caiabl U
OTOpOJIbI, YXYAIIAET KAUeCTBO HIEPCTH OBEIl Ha 3aCOPCHHBIX MacTOMINax, B mocnenHue roisl B CBSA3M
C BO3pacTaHHEM aHTPOIIOTEHHOW HArpy3KH, B YACTHOCTH M3-3a PACIIUPEHUS (epMEpCKUX TUTOMAICH,
IpaHUYALINX C €CTECTBEHHO — MPUPOIHBIMU JIECHBIMU, KyCTapHUKOBBIMH, JIyTOBBIMH IKOCHCTEMaMHU
MHOTHE HWHBa3WBHBIE BHUJBI, B TOM YHUCJIE€ W IYPUIIHUK HAYMHAIOT MPOHHMKATh B €CTECTBEHHO —
pUpoIHEIe (UTOIEHO3bl. Tak, B okpecTHOCTsAX ['yOmHCKOTrO paiioHa, mocenssich Ha (epMepCKuX
MANIHAX, TPAaHUYAIINX C JIECHBIMH IIEHO3aMH STO pacTeHHEe HAYWHACT MPOHUKATh B (PUTOIECHO3HI,
COCEJICTBYIOIIMX C HUMH penkoiecuidl. B mocienHue BpeMs IAYpHUIIHUK aKTUBHO IMPOHUKAET U B
mpuMOpcKyto monocy Kacrust Xaumaszckoro paiioHa, MpUCTIOCabIUBAsCh K 3aCOJIEHHOCTH CyOCTpaTa u
yXyAIask Ka4ecTBO OeperoB 3TON 4acTH MOps. 37eCh €ro 3apocid M3 Tpy0oil MIepOXOBaTOi TPaBbI
3aTSATUBAIOT OTKPBITHIN MECOK W aKTUBHO MPOHHUKAIOT B IICAMMO(MHUTHO — JIMTOPAJIbHBIE TPYIIUPOBKH.
Hamu mosicunTano, 4To TONBKO 0JTHA 0CO0b JTypHUIITHUKA 3000BUAHOTO criocoOHa 1aBaTh OT 75 mo 480
TUIOZIOB, T.€. PACTEHHE XapaKTEPHU3YyETCs BHICOKOW CEMEHHOM MPOTyKTHBHOCTBIO.

B cBeTe BBHIIEN3NOKEHHOTO Ba)KHO BBISIBIATH HOBBIE MECTA MPOHM3PACTAHUS TOTO PACTEHUS H
M3y4aTh MEXaHU3MBI €r0 PaCIpOCTPaHEHHs B UCCIEyeMbIX paiioHax.

PHYTOCENOTIC PROPERTIES AND ONTOGENETIC STRUCTURE
OF RARE SPECIES GALANTHUS CAUCASICUS (BAKER)
A. GROSSH. IN KHIZI DISTRICT

Nigar MURSAL, BAYRAMOVA Mehri Davud
Institute of Botany of ANAS
nigarbiology1292@mail.ru
AZERBAIJAN

Galanthus L. includes 10 species in Central Europe and in the east of Mediterranean Sea.
According to literature this genus has 12 species in Caucasus and 2 in Azerbaijan.
The object of this study is Galanthus caucasicus (Baker) A. Grossh. - Caucasian snowdrop.
Caucasian snowdrop is the rare species for Azerbaijan and included in the Red Book of
Azerbaijan.
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G. caucasicus is a perennial bulbous medicinal plant. Bulb 15 mm in height, 8-9 (10) mm in
diameter, with light brown outer scales. Leaves are bluish (during flowering), linear, flat, blunt,
bottom with keel, 7-15 (20) mm wide. Flower-bearing stems 10-20 cm, height, longer than leaves:
after flowering, leaves grow strongly. The outer leaves of the perianth are obovate-oblong, 10-20 (25)
mm long, twice as long as the inner ones. Internal; the green spot is wide, kidney-shaped, heart-
shaped. Blossoms and fructifies in February-March (April).

Areal G. caucasicus included in Guba part of the Greater Caucasus, the west of the Greater
Caucasus, the northern and central part of the Lesser Caucasus of Azerbaijan. Caucasian snowdrop
grows in the forest between shrubs in low and middle mountain zone. The aim of this study is
studing the monitoring of the cenopopulations (CP), ontogenetic status and phytocenotic properties in
Khizi district, the northern-east part of the Greater Caucasus.

Field trips have been carried out in early March 2017, in the forest between Qizilgazma and
Yarimca village of Khizi district and in the sparse forest near to Altiaghac village. The vegetation and
phytocenosis was described according to conventional methods in geobotany. On the basis of the
demographic parameter of the cenopopulation was defined the ontogenetic spectrum. To study the
individuals and ontogenetic structure of the cenopopulation of G. caucasicus there were laying in
10x10 m? transects 5-6 small transects (1x1 m?) in 2 hectare model area. The total number of
individuals and individuals in each age groups was calculated. The type of cenopopulation was
determined by the delta-omega (A-o) classification of normal population of Zhivotovsky.

Caucasian snowdrop (CP 1) forms small groups in the forest towards to Altiaghac. Here
projective covering of this plant like as diffuse-group and its placed from each-other in 3-5 m. There
were Crocus adamii J.Gay (2 point), Merendera trigyna Woronow (3 point), Scilla sibirica Haw. (2
point), Primula woronowii Losinsk. (1 point) species with this plant in cenosis. Generally in 5
transects (each one 1x1 m?) the number of juvenile (j) individuals were 2-5, immature (im) individuals
3-18, virgin (v) individuals 1-15, young generative (gl) individuals 4-12, mature generative (g92) 5-7,
old generative (g3) 2-5, subsenile (ss) 3-6. Senil (s) individuals were not revealed. According to
Zhivotovsky were calculated the index of the ontogenetic status of cenopopulation of G. caucasicus by
known formula and determined that aging index (la) was 0,15, recovery index (Ir) — 0,55, replacement
index (Ir) - 0,43, ageness index (A) — 0,44, efficiency index (o) — 0,60. These results show that
according to “delta-omega” the type of cenopopulation of G. caucasicus is “young”.

The cenopopulation (CP 2) of G. caucasicus was registered in the Faguseto-Carpinusetum
(beech-hornbeam) forest from Qizilgazma village towards to Yarimca village. Here snowdrop is meet
in a spot form. There are also together with G. caucasicus. Scilla sibirica Haw. (3-4 point), Viola
arvensis Murray (3-4 point), Iris reticulata Bieb (2 point), Corydalis marschalliana ( Willd.) Pers. (3-
4 point), Corydalis caucasica DC. (3 point) in cenosis. There were laying 6 transects (each one 1x1
m?). Investigations show that the number of sprouts and seedlings (pl) individuals were — 1-3, juvenile
(j) individuals were 7-13, immature (im) individuals 6-15, virgin (v) individuals 11-35, young
generative (g1) individuals 13-43, mature generative (g2) 5-13, old generative (g3) 1-5. Subsenile (ss)
and senile (s) individuals were not revealed. According to Zhivotovsky were calculated the index of
the ontogenetic status of cenopopulation of G. caucasicus by known formula and determined that
aging index (la) was 0.0, recovery index (Ir) — 0,74, replacement index (Ir) - 1,74, ageness index (A) —
0,19, efficiency index (o) — 0,46. These results show that according to “delta-omega” the type of
cenopopulation of G. caucasicus is “young”. It shows that the type of both cenopopulation is “young”.

We observed that anthropogenous and natural factors (flood, landslide) affect to diminish the
number of G. caucasicus plants in this area.
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UZUNOMURLULUK VO KARDIOVASKULYAR
SISTEM QARSILIQLI OLAQOLORI

TEYMUROVA N.N.

Azorbaycan Milli Elmlor Akademiyasi, A.1.Qarayev adina Fiziologiya Institutu
Baki, Azarbaycan
nigar.biolog@mail.ru

Kliniki vo fundamental kardiologiyanin 6z hsllini tapmayan on miithiim problemi qocalma zamani
yas doyiskenliklorinin formalagmasidir. Kardiovaskulyar sistemds bas veran doyiskonliklorin todqiqi
xlisusi shomiyyst dasiyir. Bu sistemds inkisaf etmakds olan proseslor iirayin vo damarlarin struktur vo
eloco do funksional parametrlorinin doyisikliklorine sobab olur, kardiovaskulyar patologiyalarin
formalagmasi vo gedisini modifikasiya edir.

Urok — damar sisteminin funksional ehtiyatlarinin vo adaptasiya imkanlarinin saxlanilmasi
etalonu kimi insanin Omiir uzunlugu miiddotinin yuxar1 haddino catan soxslor hesab olunur. Adi
¢okilon kateqoriya on az 0yranilmis vo daima artir.

Insanin maksimum &miir uzunlugu min illor orzindos doyismoz olaraq qalir va 120 — 130 yas toskil
edir. Bu yas haddi insanin 6miir uzunlugunun haddi hesab olunur.

Kardiologiyanin aktual problemlorindon biri ahil va qoca yasl soxslords tirok — damar sisteminin
inkisaf etmokda olan yas doyiskenliklarinin vo patoloji proseslorinin differensiasiyasidir.

Yast 100-don O6tmiis soxslorin lirok damar sistemi doyiskenliklorinin formalagmasi vo gedisi
adsbiyyatda az dyronilmisdir.

Omiir uzunlugu hoyatin son morholosine uygun olan soxslordo kardiovaskulyar sistemin
funksional voziyysti kifayst qodor Oyronilmemisdir. Yuxarida gosterilonlor bizim todqgiqatlarin
maqsadini miiayyonlosdirmisdir.

Hal — hazirda diinya tizro miasir demogqrafik situasiyanin asas xiisusiyyati 60 yas vo ondan yuxari
yasl goxslorin nisbi vo miitloq sayinin artmasidir. Eyni zamanda 1959 - 1997-ci illords shalinin
iimumi sayinda 25 % artim var, ahil soxslorin say1 iki dofodon g¢ox artmigdir. 1959-cu ildon 1999-cu ilo
godor ohalinin yas strukturunda 60-dan yuxari yasi olan soxslorin say gostaricisi 9 %-don 18 %-o
yiiksalmisdir vo sonra aydin artim dinamikasina malikdir. Prognozlara gora 2025-ci ilo qader ahil
soxslorin say1 1 milyard nafordon ¢ox olacaq. 60 yasdan yuxari soxslorin say1 artacaq, ahil vo qoca
yaslt soxslorden har 3-cii nofor 75-don yuxar1 yas qrupuna mansub olacaq. Bu demogqrafik proseslorin
naticasindo amok gabiliyyatli shalinin xiisusi ¢okisinin azalmasi, yuxari yas qruplarina moxsus
soxslorin sayinin artmasi, bununla slagodar {irok — damar sistemindo patoloji doyiskenliklorin
coxalmasi gliman olunur.

Ohalinin garsisi alinmayan qocalmasi xastaliklorin timumi strukturunda tirok — damar sistemi
xoastaliklarinin xiisusi ¢okisini artirir.

Istonilon yasda olan insanlarin hoyat keyfiyysti orqanizmin funksional imkanlarinin inteqral
gdstoricisi olan fiziki statusdan asilidir. “Ugiincii yas” soxslorin hoyat keyfiyyotinin artirilmasi vo
gocaliq xastoliklorinin qarsisinin alinmasi tiglin iirok — damar sistemi patologiyalarinin orqanizmin
funksional imkanlarinin soviyyesi ve fiziki inkisaf gostoricilori ilo olaqesini nazors alan birbasa
xarakterli tadbirlor sistemi labuddur.

Qocalma tempi vo gozlonilon Omiir uzunluguna c¢atma otraf miihit faktorlarinin: sosial —
gigiyenik, tobiat — geoqrafik vo ekoloji amillorin istiraki zaman1 genetik determinasiya edir.
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HIPOKSIYA SORAITINDO FiZiKi YUKUN QANIN LEYKOFORMULA
VO ERITROFORMULA GOSTORICILORINO TOSIRI.

MOMMOIDOV A Sabina Cabrayil qiz1

AMEA-nin A 1.Qarayev adma Fiziologiya Institutu.
emil015@yahoo.com

Hipoksik hipoksiya genis tosadiif olunan bir proses olub, orqanizmin toxumalarma dasinan
oksigen soviyyesinin asagi diismosina gotirib ¢ixarir. Toko onu geyd etmok kifayatdir ki, hamilalik
dovriinds oksigen acligina moruz qalmis analardan ¢ox hallarda 6lii vo ya yasamaq qabiliyysti koskin
asag1 diismiis kdrpaler diinyaya golir. Eyni zamanda haroki aktivliyin az olmasi kimi hallar miisahide
edilir. Bunlar nozero alaraq qeyd etmok olar ki, orqanizmin oksigen acligina moruz qaldig: soraitdo
fiziki yiiklorin periferik qan damarlarinda dévran eden qanda qanin leykoformula vo eritroformula
gostaricilorinin dinamikasina tasirinin dyranilmasi fundamental fiziologiya vo praktiki tobabat {igiin
bdyiik aktualliq kosb edir.

Bu sahads elmi tadqiqat isi aparmaqda osas mogsadimiz istor intakt, istorss do prenatal inkigaf
dovriinds hipoksiya olunmus analardan dogulmus 30 giinliik dovsan balalarinda qisa vo uzunmiiddstli
fiziki yiikdon avvel vo sonra qanin formali elementlorinin doyisms dinamikasini dyronmoakdir.

Tadqiqatlar Singilla (Oroktoloques Suniculus) cinsine moxsus dovsan balalar1 iizorinds
apartlmisdir. Heyvanlar iki qrupa boliinmiisdiir: kontol va tacriiba. Kontrol qrupuna aid heyvanlar adi
vivarium soraitindo saxlanilmigdir. Tacriibs qrupundan olan heyvanlar iso hamilsliyin d6l dévriinds 10
giin miiddatindo barokamerada hipoksiyaya meruz qoyulmus, sonraki marhalalori iso normal vivari
soraitindo saxlanimigdir. Hipoksiya Xvatova metodu ilo {imumi sahasi 0,12 m? olan barokameralarda
hoyata kecirilmigdir. Bunun {i¢iin bogaz dovsanlar hor giin eyni vaxtda 20 doqige miiddstindo
barokamerada 93% azot, 7% oksigen olmaqla qazlar qarisigi ilo tonoffiis etdirilmisdir. Toadgiqatin
sonraki gedisatt normal vo hipoksiya almig almig analardan dogulmus 30-giinlik dovsan balalar
tiorinds aparilmisdir. Belos ki, fiziki yiikii totbiq etmok ii¢lin heyvan ici bos baraban tipli mexaniki
qurguya yerlogdirilmis, bazi tacriibalords 5, diger tocriibalorde 20 daqiqe orzinds firladilmisdir. Analiz
iiclin gan qulagin kenar venasindan goétiiriilorok ganin leykoformula va eritroformula gostricilorinin
dinamikas1 toyin edilmigdir. Qanin imumi analizi 21 paramtrli Myticl18 hemanalizatorunda
apartlmigdir.

Tacriiba qrupuna aid olan dovsan balalarinda ganda leykoformula gostaricilori asagidaki kimi
olmugdur. D6l dovrii hipoksiya kontrolla miigayisads hipoksiya+5 daqiga FY tesirinden sonra leykosit
va limfositlorin miqdari, monosit vo qranulositlors nisbaton yiiksalmisdir. 20 daqige FY-iin tasirindon
sonra isa leykosit vo limfositlarin miqgdar: monosit va qranulositlarden yiiksak olmusdur.

D61 dovriinds hipoksiya kegirmis analardan dogulmus 30-giinliik dovsan balalarinda periferik
ganinda erirtoformula gostoricilorinin kontrol ilo miiqayisads 5 dog. fiziki yiikiin tesirinden sonra
eritositlor, hemoqlobinin miqdar1 artmig, ECS, EHOM azalmisdir. Bu gostariciler 20 daq. fiziki yiikiin
tosirinden sonra eritositlor, hemogqlobin, trombositlarin miqdar1 kontrol gostaricilari ilo miiqayisads
coxalmig, ECS, EHOM iso nisbaton azalmisdr.

Miioyyon olunmusdur ki, prenatal hipoksiya kecirmis analardan dogulmus 30-giinliikk dovsan
balalarinda gan gostaricilorinds (leykositlar, limfositlor, monositler, qranulositlor, eritositlar, ECS,
hemoglobin, eritositlorde Hb-nin orta migdari, trombositlar) azalma va yiiksalmoya sobab qisa vo uzun
miiddatli fiziki yilikiin tesirindon sonra qan sistemi ilo toxuma vo hiiceyralor arasinda maddslor
miibadilasi vo organizmin miidafis sisteminin neyro-endokren tonziminds samsls golon pozgunluglardir.
Bels ki, hipoksiya organizmin antioksidan miidafis sisteminda pozgunluga-tiikonmaya sabab olur.

Belalikls, hipoksiya giiclii stressor amil kimi qisa miiddatli intensiv ig zaman1 adrenalinin, uzun
miiddatli fiziki yiik zamani isa glikortikoidlorin gana ifrazinin pozgunluguna sabab olur. Naticads bu
da metabolizm prosesindo pozgunluguna veo qan sisteminin epitalamo-hipotalamos hipofizar-
boyrokiistii vozi sisteminds pozgunluga sobob olur vo noticads hipoksiya periferik qanda ganin
morfoloji gostaricilorinin neyro-endokrin tonziminds pozgunluga sabab olur.
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KPOBOOBPAIIEHHUE I'OJTOBHOI'O MO3I'A MOJIOAbBIX
JIOJEN B KJIMHO- U OPTOCTA3E

OMAPOBA Aiicea Mancyp kbi3bl, UCYIIOB Urops bopucosuu

Boarorpanckuii rocyjapcTBEHHBIN YHUBEPCUTET
ya.ayselka94@yandex.ru, igor.isupov.66@outlook.com

Hapymenuns perymsiuun 1epeOpaibHOrO KpPOBOTOKA SBISIOTCS BaKHBIM IMATOT€HETHYECKHM
3BEHOM B LIETH Pa3BUTHUS PA3IHYHBIX (HOPM TMIEPTCH3UH, HEHPOLMPKYIISITOPHBIX JUCTOHUH, peain3y-
IOIIMX ce0sl MO TUIOTOHHYECKOMY M T'HIEpTOHHYEecKOMY TuiaM. COCyAHMCThIE AWUCPEryJIATOPHbIE
IPOLIECCHI SIBISIFOTCS OJHUM U3 (PAKTOPOB pa3BUTHA U IPOTPECCUPOBAHUS CTOMKHUX I'OJIOBHBIX OOseH -
murpeneil. /lanneie 3a001€BaHUS HEPEKO MOPAKAIOT JIUI] TPYAOCIIOCOOHOTO BO3pacTa - pernoHapHast
cocynucTas AUCHYHKIUS YacTO JUArHOCTUPYETCS Y O0YYarOLMXCsl: IKOJIbHUKOB U CTYACHTOB.

B ecTecTBEHHBIX yCIOBUAX JKU3HEICSTEIBHOCTH YEJIOBEK €KEIHEBHO MHOTOKPATHO BBINOJHSET
PSAA MPOCTBIX JBUTATENbHBIX aKTOB, CBA3aHHBIX C U3MEHEHMSIMM IOJIOKEHUS Tela B MPOCTPAHCTBE.
OnHOM 13 MPOCTHIX, «IIPUBBIUHBIX)» I'PABUTALIMOHHBIX HATPY30K SBIISETCS aKTHBHAS OpTOCTaTHYECKas
npoba. BrI3biBas mepepacnpeneieHue KpOBH B OpPraHU3Me, OpPTOCTa3 CIOCOOCTBYET CHMXKEHHIO
CYMMapHOI'O0 KpPOBOTOKA TOJIOBHOTO MO3ra, W3MEHEHUSM TOHYCa MO3IOBBIX apTepuil pazIMyHOIo
JquaMeTrpa. HecoMHeHHO, KOMIUIEKCHBIE UCCIIEIOBaHUs LIepeOpaIbHOTO KPOBOOOPAIIICHUST MOJIOJICKHU B
YCIIOBHUSIX OPTOCTA3a ABJSIFOTCS BBHICOKO MH()OPMATHBHBIMU ISl OLEHKU 3P PEKTUBHOCTH MEXaHU3MOB
PEryJsiuy e TeIbHOCTH CEPACYHO-COCYTUCTON CUCTEMBI B LIETIOM.

[lon wabnromeHWMEM HaXOAWIMCh MOJIOJbIE MPAKTUUYECKH 3[0POBbIE JUIA — CTYJCHTHI
HccnenoBana AuHaAMHKa TOHYCa LEepeOpalbHBIX apTepHil Pa3MYHOTO Auamerpa oOCIIeZIOBaHHBIX B
Pa3INYHBIX YCIOBUSX >KU3HEAEATENBHOCTU. JMarHOCTUYECKUI KOMILIEKC IO03BOJISUT OCYLIECTBIATH
peructpanuto snekrpokapauorpamm (OKI'), peosnnedanorpamm (POI7) u mepsrix nponsBogHbx POI.
[epen peorpaduyeckuM UCCIETOBAHUEM H3MEPSUTH CUCTOIMYECKOE M TUACTOIMUECKOE apTeprUabHOE
nasienue (AJIC u AIJ1). O6ciie0oBaHre MPOBOIAMIOCH B TIOJOKEHHUH JIeKa Ha CIIUHE (KJIMHOCTa3) U
Ha 1-i1 - 2-if MUHYTaX aKTHBHOTO opTocTasa. Takum oO6pazom, OBLITH OTCIIEKEHBI TIEPBUYHBIE U pAaHHUE
KOMITEHCATOpHBIE H3MEHEHHUSI CHCTEMHOM U 11epeOpaibHON TeMOTUHAMUKH.

[Mockonbky GpopMHUpOBaHHE HAPYIICHUH BHYTPHUYEPEITHOH MUKPOTEMOAMHAMHUKH Y MOJIOJBIX JIHIL
HepeaKo OOYyCJIOBIEHO W30BITOYHBIM IOBBIIEHHEM TOHYCa MEJKHUX apTepuid, B HACTOSIIMX
MCCIICIOBAHUAX MPEANPUHSTA MONBITKA CONPSHKEHHOTO aHalIM3a JIWHAMUKHU TIOKa3aTejeld BEHO3HOTO
ortoka kposu (BO) u BeHo-apTepuanbHoro otHomeHus (BA).

B knunocmsze y psina oocneayeMbix BennurHbl BO ObUTH CyIIECTBEHHO BBILIE BO3PACTHON HOPMBI
(mopma mo 30%). 3HaumrtenbHOE mpeBblieHHEe HOpPMBI - BO Oonee 50% - BbliBiIeHO y 7
oOcnenoBansbix. ¥ 8 crynentos BO npeswiman yposens 40 %. W nump y 2-x genosek u3 12-u BO
obu1 Hmke 30 %. B Toxe Bpems OOHapyKeHO, 4YTO B TOPHU3OHTAIBHOM TMOJIOKEHHH Tela Yy
OOJNBIIMHCTBA CTYJEHTOB TOHYC MEJKHX apTepHil TOJOBHOIO MoO3ra CHWKEH. [leficTBUTENBHO
BennunHbl BA y 10 yenosek 6butn menee 60%, npuyem y 9 iui — menee 50 %, a 'y 6 — menee 40%.

CrnenoBarenbHO, B KIMHOCTa3e Yy MHOTHX MOJOABIX JIIOJeH I1epedpalbHble  apTepuu
COIIPOTHBIICHHUS M30BITOYHO PACHIMPEHBI, YTO CO3JAET OMNpEAETICHHBIC IMPEANOCHUIKH YXYIIICHUS
YCIIOBHUH BO3BpaTa KpOBH K cepaly. JlaHHble 0COOEHHOCTH IeMOIMHAMHKH OOHApy>KEHBI BO BpeMs
NpOBeNEHUs YYEOHOro 3aHATHs, Korga y oOydyaromuxcs HMENO MECTO IICHXO03MOLMOHAIBLHOE
HanpspKeHUE U 00yCIIOBIICHHAS UM PeQIIEKTOpHAs TaXUKaAPIUSL.

Axmugnblll opmocma3 CONPOBOXKIAETCS IepepaclpeieIeHUeM KPOBH B BEHO3HBIE COCYZBI
HIDKHEH yacTu Tena. JleficTBuTensHO, Ha 1-if MuHyTe poOBl BeHMuuHbI okazatens BO, 6onpmme 50
% oOHapyXeHbl TOJILKO y 2 Jul. ['paBHTAllMOHHOE YIY4IICHWE YCIOBUHU IepeOpalbHOIO OTTOKA
KpPOBH NTPOTHUBOJIEHCTBYET €€ 1epeOpaTbHOMY 3aCTOIO.

OnHaKo OJHOBPEMEHHO C 3TUM, MOJIOKUTEIbHBIM 3()()EKTOM CHUXKAETCS MPUTOK KPOBHU K TOJIOB-
HOMY MO3Ty. O4eBHIHO, YTO ISl OCYILIECTBICHUS! OOMEHA BEIECTB Yepe3 KalWUIAPHbIE MEMOpaHbI
TpeOyeTcs HEKOTOPOE MOBBINIEHHE JAaBJIEHUS KPOBH B COCy/Iax 0OMEHa, YTO MOXET ObITh JOCTHTHYTO
MIOCPEJICTBOM CYXKCHHUSI MEJIKUX apTepHid, apTepHOJI, TIOBBIIICHUS TOHYCA MPEKAMMUISPHBIX COUHKTE-
poB. B cooTBeTrcTBUM ¢ 3THM, noKa3zaTens BA y GonbmmHCTBa 00CIe10BaHHBIX Bo3pactan. MHauBu-
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IyanbHBI BapUaHTHBIM aHAJIN3 BBISIBUI, YTO JIMLIb Y 1-ro obcnexyemoro BA Obut Hike 40 % - kak B
NpeANIecTBYIOIIEM KIMHOcTase. B To e Bpems, y 4-x o0cnenoBanubix BA npesbicui Bemmunny 70 %.

Ha 1-u munyme opmonpoObl pe3ylbTaTOM AEHCTBUS MEXaHU3MOB PETYJALUHN LEepeOpanbHOro
KPOBOTOKa ObUIa KOHCTPHUKLMS PE3UCTUBHBIX apTepUi M apTEpHOJI TOJIOBHOIO MO3ra. BrlpakeHHOM
KOHCTPHUKIHMK apTepuil pachpelesieHHs TOJOBHOTO MO3ra HamMu He oOHapykeHo. [lomoxwurtenbHas
JUHaMUKa peorpaduyeckoro cucronunueckoro uaiaekca (PCH), MakcuManbHOH CKOPOCTH OBICTPOro
HanonHeHns uepedpanpHbix cocynmoB (MCBH) m cpemHeil ckopocTn MemI€HHOTO HAIOTHEHUS
nepedpansHbix cocynoB (CCMH), cBueTenbCTBOBAIM O HEKOTOPOM BO3PACTAaHWH CYMMAapHOTO
MyJILCOBOTO KPOBEHAIIOJHEHHSI TOJIOBHOT'O MO3Ta.

Ha 2-11 munyme opmonpo6ul, BBISBICHA, PACHPOCTPAHSIONIASACS B PETPOrPaJHOM HANPABICHUH
KOHCTPUKIHS apTepuil Ooliee KPymHOTo auamerpa, llomoKuTenpHBIN pe3ynbTaT ASHCTBUS JaHHBIX
MEXaHU3MOB — HOPMAJIM3alMsi YCIOBUH PErMOHAPHOIO OTTOKA KPOBH, XOTS IIPU 3TOM CyMMapHOe
MyJIbCOBOE KPOBEHAIOJHEHHUE TOJIOBHOTO MO3ra HECKOJIBKO YMEHBIIATIOCH IO CPABHEHUIO C KIIMHOCTA-
30M. 3Hauenus BA, menpime 40 % He ObutH 0OHApYKEeHBI HU Y Koro. Y 6 ui BA npeBbicun ypoBeHb
70 %, a'y 4-x — 80 %. Ilocneanee CBUIETEIBCTBOBAIO O Pa3BUTHU (DYHKLHOHAIBHOIO Ba30CMa3Ma.
[MpenenbHast, BennunHa BA, BeIsBIEHHAs Y ofHOTO 0Ocnemyemoro coctasisuia 182,80 %. Bozmoxno
3TO CJIEJACTBHE MPOSABICHUNA HEHMPOUUPKYIATOPHONW NUCTOHUU MO TUIEPTOHUYECKOMY THUITY B MOMEHT
BBITIOTHEHUS HAOI0eHni (00CIeyeMbIii UMEI KalloOkl Ha TOJIOBHBIE OOJIH).

Takum 00pa3oM, WHAWBUAYaJbHAs PEAKTHBHOCTH 3JIACTO-TOHHYECKUX XapaKTEPUCTUK MEJIKHX
apTepuil TOJOBHOTO MoO3ra y OO0CIeIyeMbIX MOJIOJOrO BO3pacTa BeCbMa BBICOKA. 3HAUMTEIbHOE
TOBBIILICHAE TOHYyca AapTepuoJl, TMPEACTaBIsAs Co0OM pe3ynbTaT ACUCTBHS KOMIICHCATOPHBIX
MEXaHM3MOB, 3aILMINAIOIINX TOJOBHOM MO3r OT BpPEMEHHOW HEXBAaTKHM KHCIOPOAa B MOMEHT
nepeMeHbl oIoxkeHus Tena. OHaKo N30BITOYHOE CYKEHHUE COCYAO0B MOXKET CIIOCOOCTBOBATH PE3KOMY
CHIDKEHHIO MYJIBCOBOTO 00beMa KPOBU B PETHOHE.

Jmarnoctuyeckasl EHHOCTh JIFOOOT0 (DYHKIIMOHATBHOIO OOCIEIOBaHMS BO3pAacTacT B Cliydae
BO3MOXHOCTH IPOTHO332 W3MEHEHHUH YMCICHHBIX 3HAYCHHH TOrO WJIM MHOTO IIOKa3aTels BO BpeMs
Harpy3kd, MO BeJMYMHAM JAHHOTO WM OJM3KOro 1o (U3UOJIOIMYECKOM CyTH IIOKasaTens,
OTIpeJIeIEHHBIM JI0 HAarpy3ku. Ha ocHOBaHWY BBISIBIEHHOTO HaOOpa TMHEHHBIX KOPPEISIHiA BO3MOKEH
KOJINUECTBEHHBIN IIPOTHO3 U3MEHEHUI MapaMeTpOB IepeOpatbHOi TeMOTMHAMUKU B OPTOCTA3e.

W3mepuB mnokaszarens LepeOpaJibHOW TI'€MOIMHAMUKM B KIMHOCTa3¢ U PEIINB ypaBHEHUS
perpeccu OTHOCUTEIIBHO MapaMeTpa KpOBOOOPAIIEHHS B OPTOCTAa3e€ MOXKHO BBIYMCINUTH OXKHIAEMBbIE
BEJIMYMHBI psiia TapaMeTpoOB TOHYCa COCYAOB TOJOBHOTO MO3Ta Y MOJOBIX JIUI] )KEHCKOTO I0J1a, He
npuberast K BRIIMOIHEHUIO IMHU OPTCTATUYECKOH MPOOEL.

BbIBO/IbI

1. B kimHOCTa3e TOHYyC LepeOpalbHBIX apTEePUN TOJIOBHOTO MO3Ta MOJOIBIX JIUI[ CHHXKEH, YTO,
BO3MOXHO, 00BsICHSETCS! ()YHKIIMOHAIBHOW THITIEPEMHUEid, BEI3BAHHON YMCTBEHHOH JIESITENBHOCTHIO BO
BpeMsl yueOHoro 3aHsATHA. CHIDKEHHE TOHyCa MENKHUX apTepHil CIIOCOOCTBYET Pa3BUTHIO (YHKIHO-
HAJILHOT'O 3aTPYJHEHUS OTTOKA KPOBH U3 TOJIOCTH Yeperna.

2. Ha 1-ii MUHYTE aKTHUBHOT'O OPTOCTAa3a BBISBJICHO 3HAYUTEILHOE YUAIl[CHHE TTYJIbCa U BBIPAXKCH-
HOE TIOBBIIICHUE TOHYCa PE3UCTHBHBIX apTepHil TOJOBHOIO MO3ra - MPHU3HAKH (YHKIHUOHAILHOTO
cnasma LepeOpanbHBIX COCYIOB. ['paBUTAalIMOHHOE NepepacrpeneieHue KPOBH B O0IAaCTb HIDKHHX
KOHEYHOCTEH CIIOCOOCTBYET HEKOTOPOMY YIYYIIEHHIO OTTOKAa KPOBH U3 IIOJIOCTH dYepemna, HO
YIy4IIEHUIO BEHO3HOTO BO3BpaTa KPOBH MPEMATCTBYET pedIeKTOpHAS TaXUKAPIHS.

3. Ha 2-if mMuHyTEe oOprocTaza TOHYC IepeOpalbHBIX apTepuil MaJIOr0 JWAMETpa TOBBIIICH.
VYCII0BUSL PETMOHAPHOIO OTTOKA KPOBH, MO-BHUIMMOMY, BCIIEACTBHE COXPAHSIOLICHCS TaxUKapAud
HECKOJIBKO YXYALIAIOTCS 10 CPABHEHHUIO C YPOBHEM, OTMEUEHHBIM Ha 1-i MUHYTE POOHI.

4. Tlokazarenw MO3rOBOTO KPOBOTOKA, HM3MEpPEHHBbIE B KIMHOCTasze, Ha 1-i, 2-ii MuUHyTax
OpTOCTa3a, B3aMMOCBSI3aHBI MKy COOOW. BRIsABIEHHBIE B3aUMOCBSI3M MOXKHO OIHCATh TIOCPEICTBOM
NapHBIX JIMHEHHBIX KOPPENSUHiA, YTO MO3BOJSIET CO3AaTh CUCTEMY JIMHEWHBIX PErPECCHOHHBIX
MoJeNiell MPOrHO3a OXHMIACMbIX HM3MEHEHHWH BEJIMYMH IapaMeTpoB LEpeOpaibHOIO KPOBOTOKA B
OpTOCTa3e BO BpeMs yUCOHBIX 3aHATHIA.

5. HecooTBeTcTBHE NPOTHO3UPYEMBIX («MOJENBHBIX») W pPEaJbHbIX BEIMYUH IapamMeTpoB
nepeOpaqbHOH TeMOAWHAMHUKHM Y TEPBHYHO OOCIEIyeMOro JIMIa MOXET CBHJIETEIbCTBOBATH O
HAJIMYMU Y HETO JIOKIIMHUYECKON CTaauu 3a00JIeBaHHS COCYIUCTOW CHCTEMBI.
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XENOPUS LAEVIS QURBAGASININ EMBRIONAL INKIiSAFIN
MUXTOLIF MORHOLOLORINDO SEROTONIN-MODULLU
ANTIKONSOLIDASIYA ZULALININ AKTIiVLIYI

O9HMODOVA U, SOBI X, AMINOV A.

Embrional inkisafin miixtalif morhalalorinds serotoninergik sistemin rolunun 6yranilmasi hal-
hazirki dovrds kifayot godor nufuzlu alimlarin digget morkazinds qalmaqdadir. Bela ki, hiiceyroanin
poliferasiya, differensiasiya vo xiisusi funksiyani yerino yetirilmasi prosesi serotonergik sistemin
koordinasiyasi ilo bas verir. Digor torofdon apardigimiz todqiqatlarin naticalori gostorir ki, embrional
inkisaf zamant SMAZ-in miqdar1t morhalodon asili olaraq azalir. Qeyd olunanlar1 nozoro alaraq
Xsenopus laevisdo metamorfoz zamani hiiceyralorin differensiasiyasinin morfometrik gostariciloring
SMAZ-1n miixtalif qatiliglarinin vo ona garsi oldo olunmus anticismlarin tasinin ¢yronilmasi marag
oyatmisdir.

Todgigatlar Xenpous Laevis qurbagalardan mayalanmis kiirii alds etdikdan sonra, embriogenezin
Vo ilkin inkisafin biitiin marhalalori izlondikdon sonra, inkisafin 37 —ci marhalasinds ¢cémg¢aquyruglar
muxtalif dozalarda (50 mkg/ml (n=13) vo 100 mkg/ml (n=13)) SMAZ, SMAZ-a gars1 anticisim (50
mkg/ml (n=13)), kontrol (SMAZ+anticism 50 mkqg/ml (n=13)) inkubasiya edilmis vo intakt (n=13)
gruplara ayirmagqla asas tacriibalora baglanilmigdir.

Aparilmig todgiqatin naticolori gostorir ki, inkubasiyanin ilk 15 giiniindo qruplar arasinda inkisaf
morhalalarina gora forq geyds alinmir. Inkubasiyanmn ilk 15 giinii orzinds gruplarda miixtolif tok sayl
tolofatlar geydo alinir. Miisahidslorin ndvbati 15 glnluylinds aldo olunmus qeydiyyatlar gostorir ki,
anticisimlor olan qrupda butlin heyvanlarin kontrolla miigayisada iki marhalo gabaglamasi geydo
alinmugdir. Belo ki, kontrol heyvanlarin inkisafinda qrup daxili inkisaf miixtalifliyi geyds alinirdisa
(yani ¢Omcoaquyruglar 43-48 moarhalalori arasinda olurlarsa) anticisimlar grupunda olan bitiin
heyvanlarda 50 - ci inkisaf morhalasindadirlor. Digar gruplarda da (S50 mkg/ml vo S100 mkg/ml)
oxsar sakil gérundr.

Tocribanin middstinin artmasi ilo yuxarida geyd olunan sokil tamamiilo doyisilmasi geyds
alind1. Belo ki, intakt qruplar inkisafin ilk 30 giinliylindo gerilomokds idilorss, miisahido miiddatinin
artmasi ilo intakt qrupunda olan qurbagalarda metamorfoz morhalasinin yekunlagmasi digor qruplarla
muqayisado daha effektli olurdu. Yoni, anticisimlor inkubasiya edilmis qrupun g¢domgoquyruglar
metamorfozu tez yekunlagdiranlarda tolofat bas verdiyi qeyde alimirdi. Eyni effekt digar qruplarda
miisahido edilmirdi. intakt heyvanlarda metamorfozun bitmasi mumi grupa géro 60-62 giino bas
verirdiso, SMAZ qruplarinda bu muddoatin artmasi 90 vo daha ¢ox gun tolob olunmasi qeydos
almmusgdir.

Belaliklo, aparilmis tadqiqatin birinci marhalasinin naticalori gostarir ki, bu vo ya digar yolla
Xenopus laevis qurbagalarinda embrional inkisafin orta morhalasinde SMAZ-in miibadilasina
birdofalik tosir etmoklo embrional inkisafin siirati ilkin morholods sirstlonirso, sonraki inkisaf
morhalalarina longidici tosir xususiyystine malik olur. ©Olde edilmis ilkin naticalor goéstorir Ki,
embrional inkisafin miixtalif morholalorinds SMAZ-1n aktivliyi muxtslifdir. Digar torafdon embrional
inkisafin marhalolarinda hiiceyralorin potentlik doracasinin fargli olmasi diqqgato alinarsa todqiqatlar
dorinlogdirmoklo golocokda xargang hiiceyralorinin poliferasiya mexanizmlorina tonzimloyici tosir
edilmasi mumkiin olacagi giiman edilir.
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sababdon do kipgac elementlarinin deformasiya edan sothlori daxili en kasiyi lizra kasilmoa garginliyino
moruz qalir. Noticado dovri doyison qlivve altinda kipgoc elementi yorulur vo daxili catlar Gzra
deformasiya olunan hissalordon kasilir. Bununla da siyirtms 6z isqabiliyyatliliyini itirmis olur.

Qeyd edilmis konstruksiyalarda tozyigin borabar paylanmasini tamin etmok Ggtin Kiplondiricilarin
Vo yuvasinin Kkonstruksiyasi doyisdirilmalidir. Ona goéro do qarsiya qoyulmus masalo diskli
siyirtmolordo  kiplondirici  elementlorin  vo yuvasimin  konstruksiyasin1  doyisdirmoklo  onun
etibarliliginin va isqabiliyyatliliyinin yiksasldilmsidir. Belo ki, bizim torafimizdon siyirtmonin kipgac
elementinin arxasina barkliyi totbiq olunan elementin barkliyindon az olan yeni tigbucaq sakilli kipgac
elementi olavo olunmasi tovsiyo edilmisdir. Noticodo tozyigin borabor paylanmasi ovvalki
konstruksiyaya nisbaton daha ¢ox tomin edilmisdir.

Belo ki, ici tozyiqgin tosiri zaman1 tigbucaqsakilli kipgoc elementinin borkliyi az olduguna gora
birinci kipgac elementi daha ¢ox deformasiyaya moruz qalir vo ikinci kipgac elementi markozadogru
qacis imkani aldo etmis olur. Naticoda kipgac elementlorinin yuvasinda bir birinin tizorinds, tomas
sothlorindo uyusma amalo goldiyindon tozyigin borabor paylanmasi tomin edilmis olur. Belaliklo,
kipgac elementinin uzundmdarltliyu vs isqabiliyyatliliyi artirilmis olur.

Bizim torofimizdon toklif olunmus konstruksiyada kiplondirici elementin uzunomurlilydnun
tomin edilmasi iigiin onun yuvasinda ilkin oturdulma deformasiyasini diizgiin miioyyanlogdirmok
lazimdir. Verilmis ticbucaq formali kiplondirici elementin gorginlikli deformasiya vaziyyati todqgiq
edilmis, onun oturdulmada ilkin deformasiyasi toyin edilmisdir.

Kiplondiriciys tosir edon tomas garginliklari kiplondirmonin etibarliligini vo kiplandiricinin
isgérma qabiliyyatini xarakterizo edir. Rezin halqadan hazirlanan kiplondiricilords tomas gorginliyi vo
qurasdirma deformasiyasi arasinda amalo golon asililiq asas kiplondirmo qgabiliyysti kiplondiricinin
konstruktiv forma va 6lgiilorindon bilavasito asilidir[3]. Ugbucaq sokilli kiplondiricinin elementar en
kasiyinda yaranan yerdayismolori toyin edarok deformasiya prosesinds noqtodoki oyrilik radiusunun
giymatinin 6lgustiz kamiyyatlo asagidaki analitik ifads ilo toyin edilmisdir [4]:

[”%(1—“)]2

F
1 +—7TE5_R(1+,M)
Burada, p- Opyrilik radiusu; E- Yung Modulu; F- tasir edon olgusiiz glivva: R-kiplondiricinin
radiusu; &- Kiplondiricinin ilkin qalinlig1 ; u- puasson omsali.
Opyrilik radiusunun hesablanmis miixtalif giymotlorindan onun optimal giymati se¢ilmisdir.

p=R-

QEYRI-METAL MATERIALLARDAN OLAN MUROKKOB SOTHLI
HISSOLORIN BARMAQ FREZLORI ILO EMALININ ARASDIRLMASI

t.e.d., prof. YUSUBOV N.D., t.f.d. HUSEYNOV R.S, Dissertant I.T ABBASOV

Yuksok suratli frezlomo texnologiyast 20 ildon artiqdir ki, masingayirma sanayesinds tatbiq
edilir. Bu Usul vasitesilo mexaniki emal prosesini, adi emaldan forqli olaraq, az1 5 dofo yiiksok kasma
siratlorinda yerino yetirmok mimkundar. Xisusiloa galib vo stamp formalarinin hazirlanmasinda
yuksak siratli frezlomanin totbiqi bir sira texnoloji iistiinliiklare yol agir. Belo ki bu texnologiya emal
vaxtinin azaldilmast hesabina emal olunan miirokksb profilli hissalords sothin keyfiyyatinin
yuksaldilmasi va yiksak dagigliyin tamin olunmasinda béyiik somaralilik potensialina malikdir. Lakin
geyri-metal materialdan olan mirakkob sathli hissalorin yuksok siiratli frezlonmoasinds totbig olunan
alatlora qoyulan tolablorin analizi, yeni informasiya va biliklorin aldo olunmasi miiasir masingayirma
elminin qgarsisinda aktual va halli ¢atin olan mosalalor qgoymusdur.

Masingayirma sonayesinds stamp vo tokmo formalarinin hazirlanmasi digar senaye saholori
tcln vacib shomiyyat dasiyir va buna goérads istehsalda vacib rola malikdir. Bu hissalarin sanayeda
mexaniki emal zamani, Xtsusila naziklik daracasi L/D>30 ( L-alat gdvdasinin konsol uzunlugu, D-alot
govdasinin diametri) malik olan yiliksok siratli frez alstlorin totbigindo muoayyan mohdudiyyatlor
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meydana golir. Yiuksok tezlikli firlanan frez alotlor radial sapmalar noticasinds Umumi sistemda
titromalor omolo gatirir. Bu titromalorin muoyyan giymatinds frezin totbiqi tohlikesizlik baximindan
miimkiin deyil. Ogor frezin firlanma tezliyi onun maxsusi tezliyi ilo Ust-Usto diisorse onda rezonans
naticasinds radial istigamoatdos yaranan markazdongagma qivvasinin tasirinden alotin sinmasi bas verir.
Buna gorodo yuksok stratli frezlomads alstin dovrlor sayinin segilmosi ¢ox vacibdir. Cox vaxt
caligirlar ki, dovrlor say1 moxsusi tezlik yerlogon intervaldan ¢ox uzagda yerlossin. Ancaq bu problemi
istehsalatda he¢ do homiso hall etmok mimkin olmur. Mosolon geyd etdiyimiz stamplarin
hazirlanmasinda dorin vo dar yuvalarin frezlonmosi adaton nazik vo uzun frezlorin totbigi ilo yerina
yetirilir. Alstin diametrinin uzunluguna nisbati (L/D>30) ekstrem hallarda dovrlor say1 ilo moxsusi
tezlik bir birina yaxin mosafodo yerlosir. Belo olan halda moxsusi tezlik birbasa hayacanlandirilmasa
da, onun harmonik giymatlori dévrlor tezliyinin tesirindon gulclona bilor. Bu da alsto tosir edan
dinamik qlivvolorin artmasina gotirib ¢ixarir vo naticado, alot-gpindel dinamik sistemindo
gozlanilmoayan yiiksak ragqs amplitudalar1 yaranir vo meydana galon rezonans ragslori pastahda sathin
keyfiyyatinin pislosmasing, alatin kasan hissasinin slratli yeyilmasins, an pis halda alstin sinmasina va
ya spindelin siradan ¢ixmasina sabab olur [1].

Alatin uzunlugu va eyni zamanda mohsuldarliga bir basa tasir edon dévrlor sayinin artirilmasi-
na imkan veran dinamik tonzimlayicilorin kémoyilo 6zii tarazlanan konstruksiyalar iglonilmigdir. Bu
dinamik konstruksiyalarin islomo prinsipi frez alotlorinin kritik sahani kegorok yiiksok dovrlar sayinda
islomoasino osaslanir. Sort rotorlarin mexanikasindan molumdur ki, rotorlarin kritik dovrlor sayimi
kecdikdon sonra salis va titromasiz islayirlor ( mos: paltaryuyan masinin vali). ©gar barmaq frezini bir
torafdon sort baglanmis konsol rotor kimi nozars alsaq onda mexanikadan molum olan nazari biliklori
frez alatina tatbiq etmak mimkandr.

Aparilan tadgiqgatlar gostormisdir ki, heg bir tadbir gérmadan frez alatlori ilo kritik dovrlor sayimni
ke¢mok miimkiin deyil. Bu yalmz qaliq disbalansa dinamik tosir etmoklo miimkiindiir. Rotorlarin
totbiqi sahasinds ¢oxlu sayda noazori vo praktiki islor mévcuddur. Malum tsullarin birinds galiq
disbalans1 kompensasiya etmok Uc¢un axar materiallardan istifads edilir. Burada tarazlayici kimi maye
Vo ya toz soklindo olan mixtalif materiallar rotorun daxilinds vo ya onun xarici sathi boyunca
borkidilmis kameralarda yerlogdirilir. Rotorun siirati artdiqca axar material firlanma oxu atrafinda
barabar paylanir (sokil 1).

Tarazilagdirica

kutla
|
;

H
) s
|
N<<wy,

Mitharrik

Sakil 1. Materialin yiiksak dovrlor sayinda paylanmasi [1].

Firlanan hissads texnoloji xatalarin tasirinden radial vurma mévcud oldugundan tonzimlayici
material kamera daxilinds geyri barabor paylanir vo uygun olaraq sistemds hidrostatik qiivvays sabab
olur. Hidrostatik quvvalor mexanika qanunlarina osasen radial vurmanin aksino yonolir. Bu proses
0z0i-6zUino tarazilanma effekti adlanir. Ozii-0zlina tarazilanmanin yiiksok giymatindo alot kritik dovrlor
sayindan yaranan titromoalara tab gatirorok rezonans sahslorini kegir. Tarazlayici materialin ¢akisi
kameranin dl¢iisiindon, govdanin radiusundan vs radial vurmadan asili olaraq bu diisturla tapilir.

u (1 + Ji- :—;)
ETT R )

Burada: U- radial vurma; ho-tarazlayici materialin kamera daxilinds siikut haldaki hiindirliyi;
hy-tarazlayict kameranin hiindiirliyii; Ri-kameranin daxili radiusudur.

Bunuda geyd etmak lazimdir ki, tocriibalor muxtalif tarazlayict materiallarla (yag, siiso kiralar,
domir tozu) apartlmisdir vo nazards tutulan magsod Uglin domir tozu daha yaxsi uygun golir. Freiberq
Texniki Universitetindo (Almaniya) layiholondirilmis bu alatlo aparilmis sinaqglar yuxarida tosvir
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edilon nazari biliklorin diizglinlitylinii siibut etmisdir vo tarazlayici material vasitasilo alot rezonans
halin1 problemsiz kecir [1,2]. Bu halda alatin uc hissasindaki vurmasi yastiqlar arasindaki mosafodon
dofalorlo kigikdir. Bu alotin 18000 1/doq dovrlor sayindaki kritik haddi problemsiz ke¢maya imkan
verir. Sokildon gorundlyu kimi rezonans sahosindon gabaq ve sonraki sahslords alotin dinamiki
durumu stabil va radial vurmanin amplitudu minimaldir (Sakil 2).

Yasuglarla kontakt
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Sakil 2. Tarazlayici materialin frez alotinin yirgalanmasina tasiri [1]

Ikinci kritik dévrler saymin birincidon ¢ox uzaqda oldugundan onlarin arasinda yerlason
sahado yiiksok siiratli emal {iglin boyiik potensial agilir. DOvrlor saymn artmasi verisin
yuksoaldilmasina vo bununlada frezlomodos mohsuldarligin artirilmasina imkan verir.

Kritik dovrlor sayindan yuxarida iglayan frez alotinin islomo gabiliyyatini sinaqdan ¢ixarmaq
tigiin uerol materialindan olan ayri satho malik pastah frezlonmisdir. Emali aparmaq tigiin tarazlayici
materialla doldurulmus alat gévdasins bark Xalitodon hazirlanmig ¢oxtilli frez bagligi birlogdirilmisdir.
Pastah kobud emal edildikdon sonra onun sathi radiuslu frezlo tomiz emal edilmisdir. V=600 m\dag
Siz=6 m/dag emal rejimlorinds alatin salis islomasi miisahido edilmisdir. Alinan sathdo heg bir
titromoanin izlorina rast golinmomisdir.

Hazirlanmisg konsepsiyanin aragdirtlmasi bu sahoda bir ¢ox yeniliklora gatirib ¢ixarmisdir,
lakin slava olaraq bir ne¢a vacib suallarin halli agiq qalmigdir. Tasvir olunan alotin funksionalligi sinaq
stendinds yoxlansada onun geyri-metal materialdan olan mirokkab sothli hissslorin emalinda texniki
Vo texnoloji totbiq imkanlar1 aragdirilmamisdir. Bu materiallar spektrino daxil olan grafit pastahlarin
yuksok suratli frezlomo texnologiyasinin totbigi ilo hazirlanmasi masinqayirma sanayesinds vacib
mosalalordandir. Belo ki, metallarin elektroerrozion iisul ilo emalinda totbiq olunan elektrodlarin
hazirlanmasinda ¢ox vaxt qrafitdon istifado olunur. Muirokkab hondasays malik hissalorin
hazirlanmasinda grafit elektrodun tatbiqi dorinlikds yerlogson konturlarin va ensiz yuvalarin mexaniki
emalinda daqiglik baximindan boyiik effekt verir.

Digor torofdon yuxarida tosvir olunan, yiiksok firlanma tezliklorinds isloyan uzun frez
alatlorinin iglonmasindo konkret kasmo qiivvalarinin giymatindon istifads edilmisdir. Hesablamanin
asasini togkil edon bu ilkin parametr metallarin emali tigiin kifayoat godor islonmis olsa da qeyri
metallarin mexaniki emali zamani yaranan qiivvalarin nazori tayinins indiys godar baxilmamisdir. Bu
baximdan galocok islorin asas aspektlarindan biri do grafitin frezlomo ilo mexaniki emali zamani
yaranan quvvalorin hesablanmasi {igiin analitik riyazi modellarin iglonmasina yonolir. Bu modellorin
komayi ilo geyri metallarin kritik dévrler sayindan yuxaridaki firlanma diapazonunda optimal emal
etmok ti¢giin ylingiil konstruksiyali alotlorin iglonmasi mimkandur.

ON THE STRESS DISTRIBUTION IN THE COMPOSITE MATERIALS
WITH ANTIPHASIG LOCALLY CURVED FIBERS

Humbet ALIYEV
Baku Engineering University
hualiyev@bmu.edu.az

Composite materials are widely used in modern industry like aircrafts, machine building and

other leading sectors of economy. And one of the important problem of the composite materials is
influence of defects of fibers to the stress distribution.
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In this thesis composite material with infinite number of non-intersecting fibers is considered.
Investigations are carried out on the base of model of piecewise homogeneous body under the three-
dimensional linearized theory of elastic stability. It is also assumed that matrix and filler are
anisotropic. Influence of antiphasing local fibers to the stress distribution is investigated. Elements of
matrix and filler will be denoted by (1) and (2) respectively. To each fiber the Cartesian coordinate

system O xMx®xl) (k =1,2; m=1,2,3,....)is assigned. Suppose that fibers lie in x2x2x{? and
width of each filler is a constant. It is assumed that the external compressive forces act at infinity in

the direction along the fiber.
For each fiber equation of equilibrium, generalized Hook’s law and Cauchy relations are given

oo " 1(ou®m  um
i s (M _~(om _(om. _(k L
=07 g =Cis e tom _ = r(k) + S(k) ;o0 j,rs=12 (1)

In (1) generally accepted notations are used. If we denote upper limit of m® —the fiber by S,
the lower limit by S, condition of full contact can be written as
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Here n{"* —normal vectors to the surface S, .

Assume that equation of the midline of the m filler is given in the form
Xim =Fn () =6 () ()

In (3) £ €[L0)—is asmall dimensionless constant.
Using assumption that width of fillers are constant and (3) equation for S_ can be derived in the

form x{2* = x@*(t, y—where t,,, —is the parameter and — oo <t,,, <oo.
Quantities that express stress strain state of any m-th fiber will be searched in the form

0m _ N a0 oma. L (om N L0 ma. om _ N q),(Kmg

o™ =D e g0 = 3 eI U = > e (4)
g=0 q=0 gq=0

Expression for x@*and n{™*also written as a series in term of &and expression of each

approach of (4) expanded in Taylor series, and from (2) we get necessary relation for each approach.
In this thesis stress strain state of composite materials with infinite number of antiphasing locally

curved fibers is investigated. Four fibers 1 1 2® and 2@ are selected.
Equation of midline of the 1 is taken in the form
Xt =FR(xP)=¢-f,047) = A-exp(-(47 /L)%) (5)
and equation of midline of the surface 2? in the form
X5 =Fp(x7)=¢ f,(x7)=-A-exp-(x{? /L)*)  (6)
In (5) and (6) A and L introduced to describe local characteristics of the fibers. And new

dimensionless parameter ¢ = A/ Lis introduced.
Generalized Hook’s law for this three dimensional case holds

(k) 1 (k)y2 Eék) (k) (k) (k) (k) (k)
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The concrete numerical investigations were carried out in the case, when the materials of the
matrix and filler are homogeneous and anisotropy with elastic characteristics E (Young’s modulus)
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and v (Poisson coefficient). Before numerical analysis it is necessary to note that, the values related to
the S will be denoted by the upper indices (+) and the values related to S ~-by the lower indices (-).

For numerical analysis it is assumed that v\ =v® =y® =0.3; E®? /E® =50and ¢=0.05
-

S
o (a(l)* ) Om (ag’*)-are stress components in the direction of n[rjon the surfaces S*and S~

1

respectively, o, -stress component in tangent direction of S™. From analysis of the numerical results
it follows, that with increase of E® /G2 and decrease of E® /E(? the value of o}, /c°

increases. For all concentration of filler increase of E? /G reduces to significant increase of

absolute value of o,/ . Results show that influence of E{? /G2 to the values of @/ 52)°

and @/ P %is more significant than E® /E/?

KLAPANLARI IDAROETMO MEXANIZMININ
KONSTRUKTIV ANALIZIi

Sahib MUTOLLIBOV, t.f.d. Forhad SIRZADOV
SahibMutallibov@gmail.com; fashirzadov@beu.edu.az

Firlanma harokatinin dizxatli haroksto gevrilmasi tcun tatbig olunan mexanizmlorin min illordir
totbiq olunmast vo muasir elmi-texniki imkanlardan istifado edorok funksional somoraliliyinin
yuksaldilmasi magsadi ils totbiq olunan konstruktiv todbirlora baxmayaraq hals doa bir ¢ox ¢atinliklor
movecudur vo bu mexanizmlarin elektrik, pnevmotik vo hidravlik sistemlorlo birgs tatbigi funksional
¢ixig paramerlorinin mogsadoyonlii idara olunmasina slave imkanlar yaratmaqdadir. Qeyd olunan
idaroetma Usulu asason daxili yanma mihorriklorinin (DYM) klapanlar1 idaroetma mexanizmindo
totbig olunur. Muharrikin funsional parametrlorino klapanin harokot fomrasi vo dagigliyi shamiyysatli
tosir etmokla, bu parametrlorin 10% larls artirilmasina sabab olur. Bels ki, silindrlorin doldurulmast,
bosaldilmasi vo yanma prosesinin gismon idars olunmasi dirsakli valin horokst parametrlorindon asili
olaraq klapanin intellektual idars olunmasindan asilidir [1, 2].

Mogalodo mogsadimiz klapanlart idaroetms mexanizminin yeni konstruksiyasinin totbigi
potensialinin yiiksaldilmasi magsadi ilo onlarin konstruktiv analizina tonqidi yanasmaq vo buna
asaslanaraq, yeni konstruksiyanin totbigi miimkiinliiytinii qisa sokilda toklif etmakdir.

Klapanlar1 mexaniki idaroetmo mexanizmlari yiz illordir daha genis yayilmis vo onlarin osas
elementi kontaktda olan yumruq vas italayici ciitiidiir. Burada yumrugun firlanma harakati italoyicinin
Va sonda klapanin irali - geri haroakatina sabab olur. Bu mexanizmlarin totbiq olundugu miiharriklords
hor bir silindrdo an az1 iki klapan totbig olunur. Silindro hava axininin dinamikliyina tosir etmok vo
osason klapanlarin ¢okisinin, klapan yaymin sortliyinin, yanacaq sorfinin azaldilmasi1 mogsadi ilo
muasir DYM- do dord vo daha ¢ox klapan totbiq olunmaqdadir. Hor bir klapanin idars olunmast iigiin
bir yumruq telob olundugundan yumruqlu vallarin say1 artir ki, bu da miiharrikin asason material,
texnoloji va istismar Xarclarinin ylksaldilmasine ssbab olur. Belo mexaniki sistem tribotexniki
baximdan da somorali hesab olunmur va tribotexniki parametrlorin (stirtinms, yeyilms vo yaglama)
yuksaldilmasi magsadi ilo siiriisma slrtinmasinin diyirlonma sirtinmasi ilo avez olunmasi, yeni
mirokkab konstruksiyalarin tatbigi ilo reallasmigdir.

Dirsokli valin horokot parametrlorindon asili olaraq, klapanlarin qalxma hiindiirliiyiin
doyisdirilmasi vo muharrikin funsional gostoricilorinin yukssldilmasi iigiin variasliyali idarsetma
mexanizmlori muasir muharriklorde genis totbiq olunur. Variasiyanin reallagdirilmas: klapanlar
mexaniki idarsetma mexanizmlarinin konstruktiv mirakkabliyina ssbab oldugundan vo hamginin bu
mexanizmlarin asason istehsal texnoloji, istismar xarclarinin, kiitlasinin ¢ox olmasi ilo alagadar olarag
mitoxasislor klapanlarin idaro edilmasi clin yeni — elektromexaniki (EM), elektrohidromexaniki
(EHM) idaroetma sistemlari totbiq etmislor. Bu sistemlor vasitasi ilo klapanin galxma hiindiirlityiiniin
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tonzimlonmosi daha asan olub, hamg¢inin mihorrikin tribotexniki gostaricilorinin yiksaldilmasine
sabab olur [2-4].

EM idareetmo sistemi EHM sistema nisboton hom sadadir ham do miharrikin istonilon
dovrlorindo totbiq oluna bilor. EHM sistemlords iso olave hidravlik tochizatin totbigi glicli
elektromaqnit klapanlarinin totbigini ixtisar etss do onun mirokkabliyi vo mayenin sistemda dinamiki
ragsi harokati ilo olagadar olarag, asasen asagi dovrlar sayina malik miiharriklords totbig oluna bilir.
Qeyd olunan yeni EM vo EHM sistemlords alave caroyanin totbigi tolob olundugundan miiharrikda
elektrik tochizati yenidon islonilirok, akkumlyatforlarin vo generatorlarin giicii artirthir. Bu enerji
itgilori sonda gticlii magnitlonan generatorun horokati tigtin miharrikdan slava gic talob edir va bu itgi
do tam mexaniki sistemds bas veran slrtlinmo itgilori ilo migayiss oluna bilir.

Yuxarida qeyd olunanlari nozoro alaraq, magistr isindo elektromexaniki idaroetms sistemi
Uzorinds dayanaraq, klapanlar1 idaroedon magnit aktuatorlara corayan itgilorinin azaldilmas: mogsadi
ilo yeni sxemlar islonilorak, klapan yaymin sartliyniin azaldilmasi istiqgamotinds yeni islor apariimaqgdadir.

DESIGN OF A DRIVE USING A CYLINDRICAL-GEAR
SPEED REDUCER

Sabuhi ALAKBAROV / Assoc. Prof. Yadullah BABAYEV
Baku Engineering University
alekberovsebuhi@gmail.com

The scope of this course paper is the application of theoretical knowledge to practice gained in
studying engineering mechanics, strength of materials, machine elements, materials science, drawing,
and tolerances and fits. The calculations that will be covered in the dissertation paper might be a
complex engineering problem, including kinematic and force calculations, choice of materials,
strength analysis, layout, execution of design plans, assembly drawings, parts and materials
specifications and etc.

The term speed reducer refers to a gear mechanism with a constant speed ratio, contained in a
separate rigid casing and used to reduce the angular speed of the output shaft as compared with that of
the input shaft. A decrease in angular speed is accompanied by a matching increase in torque at the
output shaft.

A geared motor is a combination of a prime mover (an electric motor) and a speed reducer, each
contained in separate but interconnected casings.

Speed reducers are widely used in many fields of engineering and are available in a variety of
types, standard sizes, design modifications, speed ratios and kinematic arrangements.

The type, parameters, and design of a speed reducer are chosen in accordance with the place that
it occupies in the power-transmission chain of the proposed machine, the power to be transmitted, the
rotational speed, and the purpose and operating conditions of the machine.

In the analysis and design of a chosen type of speed reducer, the initial data include the speed
ratio, the torque to be developed at the low-speed shaft, the rotational speed of the high-speed shaft,
the loading conditions, the required service life and etc.

The shape of the casing and cover of a speed reducer largely depends on the number and size of
the gear wheels enclosed in the casing, the position of the joint between the casing and the cover, and
also the mutual arrangement of the shafts inside the casing.

The joint between the casing and cover of a speed reducer is usually arranged along the shaft
axes, which simplifies assembly. Holes for the bearings are drilled with the casing and cover held
together. For this purpose, the two elements of the enclosure are secured in position with two taper
pins spaced apart as far as possible.

Single-stage speed reducers based on cylindrical gears usually have horizontal shafts. Single-
stage speed reducers usually offer a speed ratio of not more than 6.3. If higher speed ratios are desired,
in this case double-stage units are preferred.
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Fig. 3.1 Single-stage cylindrical-gear speed reducer: (a) front view; (b) mechanical diagram; (c) general appearance

A speed reducer is a mechanical drive that consists of gears in order to reduce the speed (RPM)
and increase the torque of a motor. Usually, a speed reducer is used by coupling to an electric motor.
There are different kinds of speed reducers available depending on the application type. They can be
sorted to their desired configurations, speed ratios and combinations, efficiency requirements, space
limitations, cost, rpm and etc. Today, speed reducers are utilized almost in all kinds of industrial fields.

A speed reducer is a device that mainly possesses two or more sets of gears (depending on ratio
desired), supporting bearings, shafts and seals. The housing is also composed of lubricants for the
gears and bearings. Speed reducers are available in various kinds of materials, styles and
configurations.

According to the given such initial specifications as conveyer belt driving force, belt speed, drum
diameter and others, the operating conditions of the drive that will be designed, the purpose and
operating conditions of each component part and assembly unit, the sequence of operations involved
in the assembly and adjustment of the drive will be clearly realized.

KORPULU KRANLARIN ARABACIGININ HOROKOT
MEXANIZMININ MUQAYIiSOLI ANALIiZI

Orxan ISMAYILOV
orxan-ismayiloff@mail.ru

Respublikamizda sonayenin bitlin sahslorinin inkisafinda yiikqaldirma vo naqliyyat islorinin
kompleks mexaniklosdirilmasi, istehsal proseslorinin avtomatlasdirilmas: va yuklomo-bosaltma
islorinda ol amayinin logv edilmasi asas yerlordon birini tutur. Bu islorin yerina yetirilmasinds asas
agirliq yiikqaldiran masinlarin tizorino diisdiiytindon hal-hazirda yiiksok mohsuldarligli yiikqaldiran
maginlarin daha yeni konstruksiyalarinin yaradilmasina boyiik ehtiyac vardir.

Sonaye muassisalorinds, insaat meydangalarinda, ¢ay va doniz limanlarinda, desmiryolu nagliyya-
tinda va s. yukvurma-yiikbosaltma iglarinin mexaniklosdirilmasinds an genis yayilmis vasitalordon biri
ds yiikqgaldiran kranlardir. Yiikqaldiran kranlardan yiikiin galdirilmasinda, onun ¢ox da bdyiik olmayan
mosafalara naql olunmasinda va yuktutucu tartibatin kdmayi il endirilmasinds istifads olunur.

Konstruktiv icrasina gors yiikqaldiran kranlar1 korpull, gollu, vo kabel tipli kranlara ayirirlar.
Korpu tipli kranlara korpiilii, catmali vo yarimgatmali kranlari, gollu tipli kranlara 6zt harakst edan
qgollu, qullali, portal, yarimportal, dirakli-dorlu, dirsakli sartayaqli, domiryolu, qosqulu, sayyar va (izon
kranlar1, kabel tipli kranlara iso kabelli-korpilu va kabel kranlarini aid edirlor.

Korpilu kranlar ssnayenin mixtalif sahalorinds sexdaxili vo anbardaxili yikvurma-yiikbosaltma
islorinds genis totbiq edilir.

Korpiiniin konstruksiyasindan asili olaraq korpilii kranlar birtirli vo ikitirli kranlara ayrilirlar.

Baku Engineering University 294 05-06 May 2017, Baku, Azerbaijan



I INTERNATIONAL SCIENTIFIC CONFERENCE OF YOUNG RESEARCHERS

Birtirli korpu iki odod uc tirlori ilo birlosdirilmis bas tirdon ibarotdir. ikitirli korpii iso iki odod uc
tirlori ilo birlogdirilmis iki bas tirden ibaratdir. Hal-hazirda sonaye miassisalorinds daha ¢ox ikitirli
korpuli kranlardan istifads olunur.

Korpiilii kranlarin asas texniki xarakteristikasi kranin horokat yolunun relslorinin morkozi oxlari
arasindaki masafadir, yoni asirimdir.

Bu kranlarin idara olunmasini ¢ox vaxt kabinodon yerino yetirirlor. Bozi hallarda kranin idars
olunmasini désamodon uzadilmis idaraetms pultu vasitasile yerins yetirirlor.

Ikitirli korpiilii kranin korpiisii bas tir adlanan iki ayri-ayr1 sort tirlorden ibarot olur. Bas tirlor uc
tirlor ilo birlosorok ufiiqi gargiva amolo gatirirlor.KOrpuniin uc tirlorindo kranin harokat tokarlori
quragdirilir.

Korpulli kranlar iki osas hissadoan, yani sex boyu horokst edon kérpldon vo korpl Uzarinds
harakot edan arabacigdan vo yaxud taldan ibarotdir.

Korpiilii kranlarin yiik arabaciginin {izorinds yiikqaldirma mexanizmi vo arabacigin horokat
mexanizmi qurulur.Arabacigin enino 0lglsU osason yiikqaldirma mexanizminin barabaninin
uzunlugundan asili olur. Arabacigin metalkonstruksiyasi polad voraglardon yerina yetirilir. Arabacigin
carcivasi enina vo uzununa tirlordon v biitév dosomodan gaynaq tsulu ilo hazirlanir. Oyri profillordon
genis istifado olunmasi arabacigin kiitlosini doyismomok sorti ilo onun gargivasinin sortliyini xeyli
artirmaga imkan verir. Korpiilii kranlarin arabaciglarini layihalondirorkan onun biitiin mexanizmlarina
rahat kecid tomin olunmalidir.

Korpiilii kranlarin arabaciglarinin hoarokot mexanizmlori intigalin néviino goro al vo elektrik
intiqall1 olurlar. ©1 amayinin aradan qaldirilmasi vo yiuksok mohsuldarligin alds edilmasi Ugun elektrik
intiqalli kranlardan daha ¢ox istifads olunur.

Elektrik intigalli harokot mexanizmlori elektrik muharrikindan, araliq 6tiirmodon, aparan va
aparilan tokorli harokatli hissodon ibarat olur. Muasir kranlarda horokat mexanizmlori, reduktorlu
intiqalin tipino, Ssokullobilon buksali horokat tokorlorindon istifado edilmasine, vallarin, eloco do
quragdirilmasi dagiglik tolob etmayan, asasen itigedisli valin disli mufta vasitasilo birlasdirilmasine
gora bir-birindan farglonirlor.

Korpiilii kranlarm arabaciginin harokat mexanizmlarinin konstruksiyalart agagidaki kimidir:

Harakat morkozdon geyri-simmetrik olaraq verildikds, harokat yandan verildikda, harokat yandan
verildikda(konusvari tokarli),horokat markazdon verildikds.

Hor bir konstruksiyanin iistiin va ¢atigmayan cohotlori vardir.

Korpilit kranlarin harokot mexanizmlorinda, kifayst godor daha ¢ox asma reduktorlu(saquli
reduktorlu) intigallar totbiq edilir.Asma reduktorlu hoarakat mexanizmlori tgtin reduktorun va elektrik
miharrikinin altinda arabacigin gar¢ivasine barkidilmis xiisusi dayaq diraklari talob olunmur. Bundan
basqa, bu horokot mexanizmi 6z yigcamligi vo qurasdirilmasinin sadsliyi ilo forglonir. Lakin bu
mexanizmda harakat tokarlorinin doyisdirilmasi zamani reduktoru sékmok talab olunur ki, bu da tomir
islarini ¢atinlogdirir.

Yiikqaldirma gabiliyyati bdyuk olan (20 t-dan artiq) arabaciglarda asma reduktorlu horokat
mexanizmlarin totbiq olunmasi moagsadsuygun deyildir. Ciinki bu zaman asma reduktorun kdtlasi
geyri-proporsional olaraq artir va onun gobul edilmasini mimkiinsiz edir.

Arabacigin horokot mexanizmi Ucin daha tipik konstruksiya reduktoru morkozds yerloson
intiqaldir. Arabacigin ¢oplogsmasini azaltmaq mogsadilo reduktor toxminon arabacigin orta hissasinds
yerlogdirilir.Firlanma horokati aparan harokotli tokorlors transmissiya vali vasitasilo verilir.Arabaciq
relslor Gzorinds horokast edorkon homiso diizxstli horokstdon yana meyillonir vo noticada ¢oplik
yaranir. Coplogma naticasindo arabacig@in bir torafi digarino nazaron irsliya dogru qagir va yaxud,
hamin torofo nozoron gerido galir.Arabacigin ¢oplogsmosina sobab olan osas faktorlara arabacigin
harokat tokarlarinin har iki torafino nozoron eyni yuklonmadiyi zaman vo tokorlorin qurasdiriimasi
zamani yol verilon Xotalari, relsli yollarin geyri paralel qurulmasimnin miimkiinliiyiinii vo harokat
tokarlarinin geyri barabar yeyilmasi naticasinds onlarin diametrlori arasindaki forgi aid etmok olar. Bu
faktorlarin aradan qaldirilmasinin gey-ri-miimkiin olmasi arabacigin horoksti zamani ¢oplosmanin
yaranmasini qabaqcadan mioyyanlosdirir vo rebordali(¢ixintili) harokat tokarlorindon istifads
olunmasint talob edir. Bu zaman harokat tokarlorinin redordalarmin daxili sathi ils relslorin basliglart
arasinda yarana kontakt gorginliyi onlarin birlikds yeyilmasini stiratlondirir, harokats qarsit miigavimat
guvvalarini artirir va enerji itkilorinin artmasina sabab olur.
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Bir ¢ox hallarda iss arabacigin harokati zamani ¢oplosmonin azaldilmasi tigiin arabacigin diizxotli
harokatinin dayaniqli olmasini tomin edon konusvari saganaqli horokat tokarlorindon istifads olunmasi
moaslohat goralir.

STANQLI QUYU NASOSLARININ MEXANIKI INTIQALLARININ
KEYFIYYOT GOSTORICILORININ MUQAYISOLI ANALIZI

Anar HACIYEV
anar-819@mail.ru

Molum oldugu kimi neft hasilatinin bdyiik bir gqismi quruda hoyata kecirilir. Qurudaki neft
quyularinin istismart moagsadi ilo stanqli quyu nasoslarmin horokato gotirmok Uglin mexaniki
intigallardan — mancanaq dozgahlarindan istifado edilir. XX asrin avvallorindon etibaron meydana
golon mancanaq dozgahlari uzun inkisaf yolu ke¢misdir. Hal-hazirda stanqli quyu nasoslarinin
mexaniki intigallar1 gisminds istifado olunan mancanaq dozgahlar1 konstruksiyasia géra balansirli vo
balansirsiz mancanaq dozgahlari olmaqla iki boyiik qrupa ayrilir.

Balansirli mancanaq dazgahlar: yirgalanma dayaginin yerlosmo ndgtesindon asili olaraq
ikiciyinli vo birgiyinli olur. Praktikada daha gox yirgalanma dayagi stanqin asqi noqtasi ilo mancanagi
harokoto gotiron quvvonin totbig nbgesi arasinda yerlason ikiciyinli balansirli mancanag
dozgahlarindan istifado olunur. Balansirli mancanaq dozgahlarina misal olaraq Sovet istehsali olan
SKD ailssino aid olan, eloco do Amerikanin Lufkin, Weatherford, Cinin China Xinjiang Sanbao
firmalarinin mancanaq dozgahlarini gostormak olar.

Balansirsiz mancanaq dozgahlarimin  osas  forglondirici  xUsusiyyoti agir  balansirin
konstruksiyadan g¢ixarilmasi va bunun avazino gevik bandli gasnaqli intiqallardan istifado olunmasidir.
Gevik boand gismindo kanat, qayis vo lentlordon istifado edilir. Balansirsiz mancanaq dozgahlarina
misal olaraq Rusiyanin MITIIH, TTI1-60 markali, Qarb Olkalorinin Rotflex, Flexfit sirkatlorinin istehsal
etdiklori mancanaq dozgahlarini gostormoak. Bu istigamoatdo Azorbaycan Texniki Universitetinin Masin
hissolori kafedrasinda da todqiqatlar aparilmis, yeni konstruktiv icrali balansirsiz mancanaq dozgahi
layihalondirilmis vo qurguya Avrasiya (EBpasuiickuii marent, Ne 012103. FO4B 47/02, EATIO, 2009)
vo Respublika (Azarbaycan .Respub. Patenti 1 2007 0020 Dévlot reyestr. Qeyd tarixi: 19.01.2007)
patentlori alinmigdir. Balansirsiz mancanaq dozgahlarinin osas Ustlnliklori metal tutumunun asagi
olmasi vao bunun hesabma maya doyorinin asagi olmasi, daginabilma Vo qurasdirilmasinin asanligi,
elocado dazgah vo quyu avadanliglarinin tomirinin asanlagsmasidir.

Hal-hazirda 6lkemizda, eloco do diinyada neft hasilatini daha samarali aparmaq t¢lin mixtalif
klassik balansirli mancanaq dozgahlarinin modernizasiyasi ilo yanasi, balansirsiz, eloco do yeni
konstruktiv icrali mancanaq dozgahlarinin yaradilmasi istigamotinds todqiqat islori aparilir. Uzun
middot yalniz Sovetlor ittifaqinda deyil, hom da bir ¢ox diinya 6lkalori ticiin mancanaq dozgahlarinin
layihalondirilmasi vo tokmillogdirilmasi islorinds aparict rol oynayan Azorbaycan bu sahodo boylk
praktika va elmi tocriibays malikdir. Hazirda biitiin diinyada oldugu kimi Azorbaycanda foaliyyat
gostaran bir nega elmi tadgigat markazi do bu istigamotds aktiv yaradici iglor aparir. Bununla slagodar
olaraq glinimuzdo mixtslif konfiqurasiyalara, parametrlors vo keyfiyyst gostoricilorino malik olan
coxlu sayda mancanaq dazgahlar1 meydana golmisdir. Onlarin arasindan oan optimal konstruksiya va
an optimal istismar gabiliyyatino malik olan mancanaq dozgahlarini agkar etmok yollarindan biri do
onlarin keyfiyyat gostaricilorinin miigayissli analizini aparmaqdir. Stanqli quyu nasoslarinin mexaniki
intigallarinin keyfiyyot gostoricilorine onun etibarliligi, F.1.O, mohsuldarligi, enerji sorfiyyati, metal
tutumu, temira yararliliq qgabiliyyati, unifikasiya saviyyssi, maya dayari vo s. kimi c¢oxlu sayda
parmetrlor daxildir. Stanqli quyu nasoslarinda bu meyarlar1 formalagdiran asas element dozgahlarin
mexaniki intigalinin Gtiiriicti mexanizminds yer alan reduktordur. Mévcud mancanaq dozgahlarinin
mexaniki intigallarinda klassik {i¢ vo bes pillali silindrik disli ¢arx reduktorlar1 totbig edilir. Lakin
molum oldugu kimi bu ndv reduktorlar digarlori ilo migayisads bazi Ustlnliklors malik olsada
umumilikds etibarliliq, F.1.O, metaltutumu, gabarit dlciilori baximindan hecda gonatboxs gostaricilora
malik deyildir. Mévcud mancanaq dozgahlarinin mexaniki intiqallarinda bu ¢atismamazliglari aradan
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