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COMPACTNESS OF WEIGHTED COMPOSITION OPERATOR

https://doi.org/10.30546/2520-2049.72.3.2024.301

Keywords: Banach algebra, uniform algebra, weighted composition operator,
compactness, peak set

In this paper, we investigate the compactness of the weighted composition
operators. In other words, we investigate the compactness of the following operator:

(TF Xx) = (u*(f o) )x), f € C(X,A),

where X is a Hausdorff metric compact, A is a subspace of C(X), ueC(X,A) is a
fixed A-valued function, and ¢:X — X is a self-mapping of X , which is
continuous on the set s, of points X e X such that u(x) is an invertible function.

The symbol O denotes a composition of mappings, and the symbol * denotes a
multiplication operation in the given algebra. This symbol is omitted in the paper,

which means (uf)(-) = u()f ()

41.1.Sahbazov, Z.A.Panahova, V.M.Mammadova
COKILi KOMPOZIiSiYA OPERATORUNUN KOMPAKTLIGI

Agar sézlor: Banax cabri, miintazom cabr, ¢akili kompozisiya operatoru, kompakthq, zirva ¢oxlugu.
Mogqalado ¢okili kompozisiya operatorlarinin kompaktligi aragdirilir. Basqa s6zlo,
(TF Xx)=(u*(f o) Xx), f eC(X,A),
operatorunun kompaktligina baxilir. Burada X Hausdorf metrik kompakti, A, C(X) n alt fozasi, u €
C(X,A), A — qgiymatli funksiya, ¢: X - X iso X ¢oxlugunda u(x), x € X funksiyasmin kosilmoz torsi
olan s, nogtalor coxlugunda kesilmoz inikasdir. o simvolu kompozisiya, * simvolu isa verilmis cobrds
vurma amolini gostorir. Bu simvol, adoton yazilmayacaq voasagidaki yazidan istifado edilocok: (uf) () =

u()f )
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A.|.Shahbazov|, Z A.Panahova, V.M. Mammadova

_ 3.A.Ilanaxosa, B.M.Mameoosa

O KOMITAKTHOCTH OITEPATOPA B3BEHIEHHON KOMITIO3UIIAU

Kniouesvie cnosa: bamaxosa ancebpa, pasnomepuas aneebpa, onepamop
636€ULEHHOU KOMNO3UYUY, KOMNAKMHOCHb, MHONCECHB0 NUKA
B cratbe uccnemyercss KOMIAKTHOCTh CIEAYIOIIETO ONepaTopa B3BEIICHHOU

S (TF)X) = (u* (f o@)Xx), f €C(X, A),

rae X ecThb Xaycnophos METpHYECKHUI KOMIIaKT, A siBrsiercst
noanpoctpancTBo C(X),u € C(X,A) ectb ¢pukcupoBanHasi A — 3HAYHAs HETIPEPHIBHASL
¢yakmmsa, @:X - X ecTh OTOOpPOKEHHE CaMOTO KOMITakTa B ce0s, KOTOpoe
HENPEephIBHO HA MOJAMHOMKECTBE S, COCTOsIIee U3 Touek X € X , rae 3HadeHue u(x)
MMeeT HeNpephIBHYI0 oOpaTHyio ¢yHKImi0. CuMBOI O 0003Ha4yaeT KOMITO3UIHIO
OTOOpaKeHMH, a CUMBOJI * - OIEpalHI0 YMHOXEHHUS B paccMaTpHBacMou anredpe.
BrpoueM, OTKa3bIBasch OT CUMBOJIAa YMHOXKEHHsSI B JalHeHmeM OyleM IM0JIb30BaThbCs

samckio (uf)() = u()f ()

1. Introduction

Theory of uniform algebras is a part of the theory of commutative
Banach algebras, the latter created by 1. Gelfand in the 1940s. This theory has
been rapidly developing since then. Shilov's articles (1950s) should be
mentioned as one of the first works in this direction. R. Arens, V. Zinger, A.
Gleason, E. Bishop, J. Verner, etc. also largely contributed to the development
of this theory.

Banach algebras date back to the 1930s when von Neumann introduced
a special type of algebras. In 1939-1941, Gelfand created the theory of
commutative Banach algebras. In 1943, Gelfand and Naimark introduced the
concept of C *- algebras based on the special role of involution. In particular,
the following theorems have been proved:

1. (Commutative case, Gelfand-Naimark). Every commutative C*-
algebra can be identified with the algebra C,(Q2) of continuous functions
defined on some locally compact space with the accuracy of isometric *-
isomorphism of algebras.

2. (Non-commutative case, Gelfand-Naimark). Any C *-algebra can be
identified with some operator algebra with the accuracy of isometric *-
isomorphism of algebras.

10
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In particular, if A is a commutative Banach algebra, then its set of
maximal ideals A is mutually compatible with the set of all its
homomorphisms. In other words, the kernel of any homomorphism is some
maximal ideal of A, and, conversely, every maximal ideal can also be defined
as a kernel of some homomorphism. In this case, the linear operator X:A —C
(Gelfand transform) can be defined as R(h)=h(x), VxeA. A set

A

A={%:xeA}, provided with the weakest topology, forms a compact
Hausdorff space according to the Banach-Alaoglu theorem, and the Gelfand
transform forms a homomorphism between the algebra A and the subalgebra

A (uniform algebra) of the algebra C(A).

Thus, the solution of many problems is reduced to the study of
algebraic-spectral properties and characteristics of algebras and subalgebras
(uniform algebras) of continuous functions defined on compact or locally
compact sets, maximal ideals, functionals, endomorphisms defined on them,
etc.

Most of transformation processes that preserve the internal structure of
both topological and algebraic properties of topological algebras take the form
of composition operators. These operators correspond to their endomorphisms
in uniform algebras. Research in this field has been significantly boosted since
the 1960s, when Kamowitz and Scheinberg proved their theorem about the
spectra of automorphisms of noncommutative, semisimple Banach algebras.

Complete description of all continuous functions on the interval [0,1] and

endomorphisms of the uniform algebra C[0,1], which is a classical model of
uniform algebras, was given by Montador in 1974. Montador showed that the
considered composition operator describes automorphisms and, in addition,
endomorphisms of uniform algebras of continuous functions in a compact. He
also showed that the spectrum of operators is either a closed unit disk in the
complex plane, or a set consisting of a finite combination of closed subgroups
of the circle containing the origin.

Weighted composition operators (endomorphisms) T : A(X) — A(X)

are generally definedas T: f ->uof op, where ¢: X — X is a self-mapping
and A(X) is a subspace of the uniform algebra C(X). In the 1970s, such
operators were considered in Banach algebras. In those works, the researchers
considered the case where the self-mapping ¢: X — X was continuous on the
whole compact. However, the conditions for the compactness of weighted
composition operators acting on the closed subspaces of uniform algebras of
continuous functions defined on the compact have not been given. Under

11
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weaker conditions, A.l. Shahbazov [ ] obtained necessary conditions for the
compactness of composition operators acting on uniform closed subspaces.

In this work, we study the compactness of the weighted composition
operator (endomorphism) in C(X,A). We assume that X is a compact

Hausdorff space, A= A(X) is is a subspace of the uniform algebra C(X)a
defined on this compact set, and C(X, A(X)) is a topological space of A(X) -
valued continuous functions defined on X with sup norm.

2. Needful information
In this section, we give definitions which will be used later in this work.
Definition 2.1. A topology T on aring A is called a ring topology and
A, furnished with T, is called a topological ring if the following conditions
hold:

(TR 1) (x,y) = x+y is continuous from Ax Ato A;

(TR 2) x——x is continuous from A to A;
(TR 3) (x,y) — xy iscontinuous from AxA to A,
where A is a given topology T and Ax A is a Cartesian product topology
defined by T [6].

Definition 2.2. Given compact subset K of X and open subset W of
Y, denote by (K,W) the set of functions f Csuch that f(K)cW. The

union of finite intersections of sets from (K,W) forms a basis for a topology on

C and is called a compact-open topology or k-topology [2].

Definition 2.3. A uniform algebra on a compact Hausdorff space X isa
uniformly closed subalgebra of C(X), which contains the constants and
separates the points of X [7].

Definition 2.4. A Banach function algebra on a compact Hausdorff
space X isa Banach algebra A consisting of continuous functions on X such
that A separates points of X and contains the constant functions. If the norm
of the algebra A coincides with the sup norm on X, it is called a uniform
algebra [3].

Definition 2.5. A topological space X is said to be completely regular
if for arbitrary X in X and any closed subset A of X not containing X there
exist a continuous function f : X —[0,1] such that f(x)=1 and f(y)=0 for
all y in A [4].

Definition 2.6. A topological space X is said to be completely regular
with respect to the topological algebra A (in the sense of Tikhonov), if for any
closed subset K of X and for any point xe X \K there exists A -valued

12
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function f eC(X, A) such that f|, =0, f(x)=1, where 0 and 1 are a zero
and a unit of the algebra A, respectively.

Definition 2.7. A subset K of X is called a peak set for A if there is
an f eAsuchthat f=1on K and |f(x) <1 for xg K. If_K ={x}, then X,
is called a peak point [3].

Definition 2.8. Let F be a family of functions from the metric space
(X, p) to another metric space (Y,d). We say F is an equicontinuous family
if and only if
(Ve) (Wxe X) (30) (Vf e F)p(x,x') <o
implies d(f (x), f(x))<e¢.

We say F is a uniformly equicontinuous family if and only if
(Ve)(3O) (vxe X)(Vf e F) p(x,X") <&
implies d(f (x), f (x")) <& [5].

The following lemma is well known:

Lemma 2.1. Let A be an open covering of the metric space (X,d). If
X is compact, then there is a 0 >0 such that for each subset of X having a
diameter less than & there exists an element of A containing it.

Definition 2.9. The number ¢ is called the Lebesgue number for the
covering A [1].

Definition 2.10. Let A(X) be a uniformly closed subspace of C(X) (in
particular, a uniform algebra). A closed subset E — X is called a peak set with
respect to A(X) if there exists a sequence {f jc A(X) such that
If.|= f,(x)=1 for all n and all x < E. Moreover, outside any neighborhood

of the set E the sequence {fn} tends to O uniformly. A peak set consisting of
only one point is called a peak point [9].
Denote the set of all peak sets with respect to A(X) by S(A(X)) and

the set of all peak points with respect to A(X) by S,(A(X)). We will assume
that the set S,(A(X)) is dense in S(A(X)) and the number of the compactly
connected components of S(A(X)) is finite.

Definition 2.11. Two points X;,X, of a topological space X are called

compactly connected if there exists a connected compact set E < X such that it
contains both of these points.

It can be easily seen that the above compact connectedness relation is an
equivalence relation. Equivalence classes of this relation are called compactly
connected components of X .

13
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Definition 2.12. Let A(X) be a uniformly closed subspace of C(X) (in
particular, a uniform algebra). A mapping ¢: X — X is called a compositor
on A(X) if f ope A(X) whenever f € A(X). A function u e C(X) iscalled a
multiplicator with respect to A(X) if u- f € A(X) for all functions f € A(X).

We denote the set of all compositors on A(X) by C,, and the set of

all multiplicators with respectto A(X) by M, y,-

Throughout this paper, we will use the following theorems.

Let A be a Banach algebra and G(A) be the set of all invertible
elements of A.

Theorem 2.1 ([14], Th. 10.12). G(A) is an open set in A, and the map

x — x* is a homomorphism of G(A) on itself.

Let X,Y be compact metric spaces, and C(X,Y) be the space of
continuous functions acting from X to Y with sup norm. The following
theorem is well known (see, for example, [8], p.76):

Theorem 2.2 (Arzela [p.114]) The set D C(X,Y) is relatively
compact if and only if it is uniformly equicontinuous family.

Let X be a compact Hausdorff topological space and S be a
topological ring. By C(X,S) we denote a topological space of all continuous S
-valued functions defined on X with compact-open topology. We assume that
X is completely regular in the sense of Tikhonov with respect to S.

Throughout this paper, we will consider the case where S is a uniform
algebra defined on a compact and we will investigate the compactness of the
weighted composition operators.  In other words, we will study the
compactness of the operator defined as
(TF )x)=(u*(f op)Xx), f €C(X, A),
where ueC(X,A) is a fixed A-valued function and ¢:X — X is a self-
mapping of X , which is continuous on the set s, of points xe X such that

u(x) is an invertible function, the symbol o denotes a composition of

mappings, and the symbol * denotes a multiplication operation in the given
algebra. In the sequel, this symbol will be omitted (which means that

(uf X)=u()F ().

3. Compactness of weighted composition operator
Let X be a compact Hausdorff space, C(X) be a Banach algebra of

continuous functions, A= A(X)c C(X) be a subspace, and C(X,A) be the
algebra of A-valued continuous functions on X with the norm

14
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||h||C(X. —sup||h( )| . Also, let ¢:X —> X be a self-mapping of X, and

ue C(X,A) be a given function. Consider the weighted composition operator
T :C(X , A)—)C(X , A) defined as follows:
(T- 1)) =u(f op)(x), f eC(X,A),ueM ,y),peCyy. (3.1)
In the sequel, by s(u) we will denote s(u)={x e X :3u™*(x )}
Convention. We assume that s(u)= {x:u(x)=0}, i.e
vxe X = u(x)=0v3Iu™(x).
() Is @ continuous function on s(u). From

Theorem 2.1 it follows that s(u) is an open set of X .
Theorem 3.1. Let the operator T defined by (3.1) be a compact
operator. Then for any compactly connected component K —s, and for any

peak set E with respect to A(X ), we have either p(K)c E, or o(K)I E=@.
Proof. Let’s prove the following lemmas.
Lemma 3.1. Let X,Y be compact metric spaces, S be a metric space,

and @:X —Y be a continuous mapping from X to Y. Then the family
F < C(Y,S) is uniformly equicontinuous if and only if the family
Fop—{f op: f c(y)! is uniformly equicontinuous in C(X, S).

Proof. 1) Let p,,p,,p, be the metrics of the spaces X,Y,S,
respectively, and F be an equicontinuous family in C(Y,S), i.e.
Ve>0,30), VY1, Y, €Y1 py (Y1, Y2) <8y = py (F(y) (F(y2)) <e.

From ¢ € C(X,Y) it follows that

365, VX, %, 1 o (X4, %) <6, = py (0(%), (9(X,)) <6, -
Hence,

VX1, X, L Py (%10 X,) <O, = oy (0(%,), (9(X,)) < S,

= p,(f(e(x), F((p(x))) <&.
Therefore, F o is an equicontinuous family in C(X,S).
2) Let Fog be an equicontinuous family in C(X,S), i.e.

de>0, 36,, VX, X, <6, = p(f (X)), f (X)) <€
But F is not an equicontinuous family in C(Y,S), i.e.

EIg>0Vn,3fneF,Hy'n,y;:py(y;],y;)<—, (3.2)
n

and
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P (f.(v,), o (¥a)) > &
Let X', x.": X =@ (Y,);X, =@ "(y,). From the compactness of x and v it
follows that the sequences {y,'},{y."} {x,}}, {x;} have some convergent
subsequences. Without loss of generality, assume that
limx, =x,limx =x"and limy, =limy, =y =¢(X)=(x")=y. (3.3)
From the equicontinuty of the family Fogp we have
Ve >0,368, > 0%, %y : py (X1, %) < Sy VF € F = po(f(0(x)), f(@(X,))) <§ .

In particular,
ANG, VN> Ny VE € F p, (X, X ) <8y, py (X, X ) <5y =

= ps(T ). F @O < 2o (T ). FlOM <. (34)
Taking into account (3.3) and applying (3.4) to the functions f € F, we have
vf e F vn> Ny = o (f(y,) (y,")= o, (F (0(x,)). f (0(x,))) <
< p,(F(p(x,), F (@) + o, (F (p(x), T (p(x,)) <&
In particular, for vn> N, = p,(f, (y,), f.(y,)) <. But this contradicts our

assumption.
The lemma is proved.
Lemma 3.2. Let X,Y be compact metric spaces, A(X) be some

uniform algebra and ¢: X — X be a self-mapping of X , which is continuous
on s(u). The weighted composition operator T is compact if and only if for an
arbitrary compact subset K cs(u) the restriction of the family
U] :{f EC(X’A):”f”C(X,A) sl} to the compact ¢(K) is an equicontinuous
family.

Proof. Let K = X be some compact subset. By A(K) we denote the
restriction of all functions from A(X) to K.

1) Let T be a compact operator and K < s(u) be any compact subset.
For arbitrary f , we define the function u™ f|K, where u™ is an inverse S -
valued function. Denote the corresponding operator by
R:C(X,A(X)) = C(X,A(K)). From u()eC(X,A) and the continuity of the
mapping u(x)— u(x) on s(u) it follows that it is a bounded operator. Indeed,

”Rf ” - Hu_l * fHC(K,A) < Hu_luc(K,A)” f ”C(XYA)'
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The compactness of T implies that RT : C(X, A(X)) — C(X, A(K))) is
also a compact operator. In particular, RT(U) is relatively compact in
C(X,A(K)),  which vyields equicontiniuty of the  family
U, « :{f og|, : f eC(X,A),||f||C(X]A) 31}. Then, by Lemma 3.1, we obtain the
equicontiniuty of the family U on ¢(K).

2) Let &£>0 be some positive number and K = {x :||u(x)||c(x) > g}c s(u).

It is clear that K is compact. Let the family U = {f eC(X, A):|f| <1} be an
equicontinuous family on the compact ¢(K). Without loss of generality, we
assume that |u|  <1. Consider the sets

C(X,A)

E = {x e X :Ju(x)| > g}c K,E, = {x e X :Ju)] < 23}.

It is clear that X =E; YE,. Let 6 >0 be the Lebesgue number of this cover,
and
P(X, %) <8 = Julx) —u(x,)| <& vf eU.

By Lemma 3.1, the family {f O(p:||f||sl} is equicontinuous on K,
consequently, alsoon E,. Let

Kecs(U),
9|k eC(K,X)

5 >0:0, <X, % eKp(x, %) <o, = |(fop)x)—(f op)x,)|< e vf eU,

Suppose {x1 xz}c E,. We have
JuO) f (@(x) —u(%,) F (%)) < Julx X F (@(x))— F(@(x,)))] +

+ ”(U(Xl)_ u(x,))f (@(Xz)m <2e¢.

Using the fact that p(x;, X,) <d, <, by the definition of the Lebesgue number
we obtain X, %2 B, = (X, %, | € E, = |u(x )| < 2¢,i =1.2.

It is obvious that in this case we have

Jux) f (@(x)) =u(x,) f (20x, )] < Ju(x, ) F (@0x )]+ Ju(x, ) (p(x,))] < 4e

Thus, T(U) is an equicontinuous family in C(X,A), i.e. it is relatively
compact. Consequently, by Theorem 2.2, the composition operator is compact.

The lemma is proved.
Proof of Theorem 3.1. It suffices to prove the following:

if Kc s(u) is a connected compact, E < X is a peak set with respect to the
subspace A(X) and p(K)NE =@, then p(K)c E.
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From the continuity of the function ¢ on s(u), ie on
s(u)= {x Ju(x) = 0}, it follows that @(K) is also a connected compact set.
The compactness of the weighted composition operator T and Lemma 3.1
imply that the restriction of the set U ={f eC(X,A(X)):||f||sl} to the
compact go(K) is an equicontinuity family. On the other hand, E being a peak
set with respect to the subspace A(X ) implies
Hf, e COXAX) |f, | = f.(x)=LvxeE,
and the sequence {fn} converges uniformly to zero on the arbitrary exterior
domain  of the  set E. From relative  compactness  of
U ={f eC(X,A(X)):|f| <1} on the compact ¢(K) it follows that the

sequence {fn (p(K)} has some convergent subsequence. Without loss of

generality, we can assume that 3g € C(p(K), A(X)): f,
is clear that

o)~ 9 uniformly. It

g‘Em(p(K):ll g‘(p(K)\E: 0.
As noted above, ¢(K) is a connected set. On the other hand, @(K)NE =&
implies p(K)\E=3, i.e. p(K)cE.

The theorem is proved.
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COBR VO INFORMATIKANIN OLAQOLI TODRISINDO
RIYAZIYYAT MUOLLIMLORININ KOMPETENSIYALARININ
FORMALASDIRILMASI
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Acgar sozlar: Cobr, informatika, kompetensiya, inteqrasiya, IKT, matris

Moagalo ali tohsil sisteminds cabr vo informatika fonlorinin olagsli todrisi
moasalalarina hasr olunub. Fanlorin inteqrasiyasi hazirda tahsil prosesinds aktual olan
movzudur. Riyaziyyat miiallimlorinin kompetensiyalarma IKT bacariglarmm slave
edilmasi naticasinds cabrin mévzular: daha somarali yollarla 6yradilo bilor.

Cobri anlayislarm IKT vasitalori ilo dyradilmasi cobr vo informatika fanlorinin
inteqrasiyasi naticasinda reallagdirila bilar. Bu mogsadlo MS Excel programi vasitasilo
matrislor cobrina aid boazi masalalor hall edilmisdir. Masalalarin bu formada hollinin
toqdim edilmasi tolobalarin hom cobr, ham do informatika fonlori tizra biliklori daha
yaxs1 manimsomolarina komok edir. Magalodo movzu ils bagli méveud elmi-metodiki
odobiyyatlar aragdirilmig va naticalor geyd olunmusdur.

X.T.Hoepy3oea

®OPMHUPOBAHUE KOMIIETEHIIUI YUATEJENA MATEMATUKHA
B B3BAUMOCBA3AHHOM IIPEINIOJJIABAHUU AJITEBPbI
N UHOOPMATHUKHU

Kniouesvie cnoea: ancebpa, ungopmamuxa, KoOMRemeHyus, UHMepayus.,
UKT, mampuya
CraThs IOCBSIIIEHA BOMPOCAM MHTErPAIK aireOphl U MHYOPMATUKU B CHCTEME
BEICIIETO OOpasoBaHus. VHTerpamus MNpeIMETOB B HACTOSIIEE BpeMs SBISETCS
aKTyaJbHOU TeMOU B 00pazoBaTenbHOM mporiecce. B pe3ynpraTe 100aBiIcHIS HAaBHIKOB
UKT x KOMIETEHIIUSIM YYWTENed MaTeMaTHKH TperoJaBaHue aireOpbl CTaHOBUTCS
6ouee 3¢ HEeKTHBHBIM.
OOyueHue anreOpandecKuM MOHATHSAM ¢ ToMotisio cpenctB UKT moxkeTr ObITh
peair30BaHO B pe3yJbTaTe MHTErpaluy NpeAMETOB anreOpbl U MHPoOpMaTHKH. s
3TOTO HEKOTOPHIE BOIPOCHI, CBSI3aHHBIE C airedpoil Marpwuil, OBUTH peIIeHBI C
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nomomsto nporpammel MS Excel. IlpeacraBnenne perienuil 3agau B Takod ¢opme
MOMOTaeT ydalMMcs Jyd4llle OBJaJeTh 3HAHHAMH Kak Mo aiuredpe, Tak M IO
nHopmatuke. B crathe paccMOTpeHa COOTBETCTBYIOLIAsl JIUTeparypa IO TeMe H
OTMEYEHBI PE3YJIbTaTHI.

Kh.T.Novruzova

FORMATION OF THE COMPETENCIES OF MATHEMATICS TEACHERS
IN RELATED TEACHING OF ALGEBRA AND
COMPUTER SCIENCES

Keywords: algebra, informatics, competences, integration, /CT, the matrix

The article is devoted to the issues of related teaching of algebra and informatics
subjects in the higher education system. Integration of subjects is currently a relevant
topic in the educational process. As a result of adding ICT skills to the competencies of
mathematics teachers, algebra topics can be taught in more efficient ways.

Teaching algebraic concepts with ICT tools can be realized as a result of
integration of algebra and informatics subjects. For this purpose, some issues related to
the algebra of matrices were solved using MS Excel. The presentation of the solutions
to the tasks in such a form helps the students to better master the knowledge of both
algebra and computer science. In the article, the available literature on the topic was
examined and the results were noted.

Azarbaycanda tohsil islahatt 1999-cu ildo ulu 6ndarimiz Heydor Sliyevin
15 iyun tarixli formani ilo baglamis vo ugurla davam etdirilmisdir. “Azarbaycan
Respublikasi Tohsil Sahesinds islahat programi” adli bu formanda tolim-torbiys
prosesinds sagirdlorin soXsiyyat kimi yetisdirilmasi, anonavi darsdon fargli
olaraq onlarmn biliklori integrasiya yolu ilo alib miistoqil foaliyyst gostormok,
stibut etmo, isbat etmo bacariglarini asilamaq kimi keyfiyyatlor 6n plana ¢okilir
[4].

Bels foaliyyati iso on ¢ox riyaziyyat darslorinds formalasdirmaq olar. Ona
gora do riyaziyyat misllimlorinin tizorino bdyiik masuliyyat diisiir: riyaziyyat
darslarinin toskili, kegirilmasi, darslords sagird vo talobalorin miistaqil iglarinin
diizgiin toskili bu problemlarin halli ola bilar.

Yuneskonun arasdirmalarma goro, IKT ilk ndévbodo todris prosesinda
olcatanliga vo biliklorin diizgiin qiymatlondirilmasine imkan yaradir ki, bu da
06z novbasinda todrisin  keyfiyyatinin - vo  miallimlorin  pesokarliginin
yiiksalmasino sobab olur. Bu istigamotdo yeridilon miitosokkil siyasat,
texnologiya vo potensialin kifayot godor olmasi naticasinds tohsilin idaro
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olunmasi, rohborliklo bagli va togkilati masalalorin mitkoammal sokilda hall
olunmasi miimkiindiir [7].

YUNESKO tohsildo IKT-don istifadoys ¢oxcohotli yanasma totbiq edir.
Sektorlararasi platformaya osaslanarag, kommunikasiya vo informasiya, todris
Vo tobiot elmlori sektorlarmin foaliyystindo olgatanliq, inkliizivlik, borabor
hiiqugluluq va keyfiyyatlilik kimi masalalor nazardan kegirilir [7].

Tohsilalan {iglin XXI osr kompetensiyalar1 termini artiq ¢oxdan — XX
asrin sonu - XXI asrin avvallorindon ligatimizo daxil olmusdur. Bu termina
tonqidi diisiinco, motivasiyaliliq, yaradiciliq vo s. Kimi keyfiyystlorlo yanasi
IKT bacariqlart da daxildir. “1996-c1 ildo YUNESKO-nun Tohsil iizro
Beynolxalq Komitasi torafindon 4 prinsips osaslanan kompetensiyalar ¢or¢ivasi
hazirlanmigdir: bilmok iiclin 6yronmo, etmok iiglin dyronmo, olmaq iigiin
dyranmoa Va birges faaliyyat li¢iin 6yronma.” Bu kompetensiyalarin har biri tigiin
lic soviyyoa miioyyanlosdirilib: holistic yanasma: inteqrativ diisiinma Vo tocriibs;
diinon, bu giin vo sabah ii¢ilin doyisikliklori gora bilmok; doyisikliklora nail
olmaq. Azorbaycan diinya dovlotlori arasinda  kompetensiyalarin
formalasdirilmasi tizro 140 6lko arasinda 69-cu yer tutur. Rogomsal bacariqlar
lizro 6lkomizin 15-ci yer tutmasi iso Azorbaycanda IKT {izro tohsilin yiiksok
saviyyads togkil olundugunu, bu amils xiisusi diqqgoatlo yanasildigini gostarir [1].

Azaorbaycan Respublikasinda miiallimin foaliyystinds niimayis etdirmali
oldugu kompetensiyalar asagidaki 4 qrupa boliiniir [1]:

1. Soxsiyyat kimi

1.1. Idraki faliyyoto osaslanan kompetensiyalar;
1.2. Oziiniiinkisaf sohesine aid kompetensiyalar.

2. Comiyyatin tizvii kimi

2.1. Comiyyato aid imumi madani kompetensiya;
2.2. Comiyyatdo tinsiyyatqurma tizro kompetensiya;
3. Miitoxassis kimi (baza tohsili profili iizra)

3.1. Taodris etdiyi fonn tizro kompetensiya;

3.2. Elmi-todgiqat sahosindo kompetensiya.

4. Miitoxassis kimi (pesokarhigin yiiksaldilmasi tizrs).

Ali moktablords mithazirs vo mosgolalorin kegirilmasi formasi, xiisusilo
do dorslordo IKT-don hansi soviyyado Vo no ciir istifado edilmasi mosalalori
hazirda ali tohsil sisteminds on ¢ox diskussiyalara sabob olan mdvzulardan
biridir. Bu sahado darslorin mévzulari, mévcud sorait va digar bu kimi amillorls
yanasi, sillabus vo programlarda darsin strukturu vo giymotlondirmo ilo bagh
miioyyon doyisikliklorin aparilmasi, yeni tolim texnologiyalarinin samarali
totbiqi zoruroti yaranmigdir. Miivafiq adabiyyatlarda masalonin qoyulusu il
bagli miixtalif fikirlor mévcud olsa da, ali moktoblords tohsilalanin yuxarida
sadalanan kompetensiyalara malik olmasi vo yeni dors modellarindan istifads
edilmoasi  dovriin  tolobidir. Xiisusi halda, cobr fonninin tolimindo bu
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kompetensiyalarin  hansinin dominantliq etdiyi, hansi dors formalarindan
istifado edilmasi mosalasi fonnin 6ziintin osas riyazi fonn olmasi vo qurulusu
baximindan ¢ox vacibdir.

Bu giin biitiin diinyada, eloco do 6lkemizds tadris prosesinde kompiiter
texnologiyalarindan istifado ¢ox aktualdir. Bu baximdan informasiya bazasi hor
giin durmadan artir. Miiasir elmi-texniki toraqqinin ganunauygun talobi tohsilds
kompiiterin totbigina ciddi zorurat vo genis imkan yaratmisdir. Bu, bir torafdon
yeni — informasiyali comiyyatin basariyyat garsisinda qoydugu zarurat, diger
torofdon iso tohsilin yeni noslin maraq vo motivlerine uygun sokilds
qurulmasinin vacib sortidir. Pedaqoji texnologiya talim prosesins yeni baxigdir
Vo miiasir texnologiya asasinda tolim prosesi anonavi talimdan forgli olaraq,
maksimum idara olunan proses hesab olunur. Pedaqoji texnologiya dncadan
verilmis xarakteristikalar izro kompiiter tolimi tigiin islonib hazirlanmis optimal
didaktik proses olaraq basa diisiiliir [2].

Molumdur ki, riyaziyyat insan1 daha moantiqli diistinmays, otraf alomi va
digar predmetlori riyazi iisullardan istifado edorok daha obyektiv dork etmaya
yonaltmolidir. Riyaziyyat otraf alom haqqinda olan biliklori konkretlogdirir,
timumilosdirir vo mantigi naticalor ¢ixarmaga kdmok edir, montiqi, intuisiyant,
diggat vo hafizo kimi vacib keyfiyyatlori, insanda tosovviir vo toXoyyiilii
formalagdirir. Tasavviir va toxayyiil olmadan iso no badii asar oxuyub onu dark
etmok, no  sokil ¢okmok, no insa yazmaq vo olbotto ki, no do riyazi
qanunauygunluqglar1 dork etmok olar. Masalan, ilk darslords adod vo ragomlor
haqqinda suallar verarok talobalorin fikirlorini 6yronmok magsadouygundur.
Bunu tarixi faktlarla slagslondirmok daha yaxsi natica vers bilor: b.e.a. VI asrda
yasamis pifaqorgularin (Pifagqor vo onun moktobinin davamgilarnin) adadlor
haqqinda ¢ox maraql fikirlari vardi. Onlarin “Odadlor diinyani idars edir” kimi
moshur siiar1 bu giin do aktualdir. Bir ¢ox elm sahoalorinds adadi metodlardan
istifado edilmosi buna siibutdur. Pifaqorgular evlarin tikintisinds rast goldiklori
Vo istifado etdiklori daslarin formalarini adadlorlo slagelondirarak, fiqurlu adad
anlayigini yaratmigsdilar — masalon, iigbucaq odadlor (1, 3, 6, 10, 15 va s.),
kvadrat odadlor (1, 4, 9, 16 vo s.), besbucaqli adadlor (1, 5, 11, 18 va s.). Digor
torafdan, ragomlor - riyazi olifbadir, onlardan togkil edilon odadlor isa sonsuz
saydadir — rogqomlar olifbanin harflori kimi sonlu, adadlor iss s6zlar kimi sonsuz
coxluq toskil edir. Pifagor iiclityii x°+y?=c’ tonliyini édoyan adodlor, Ferma
teoremi, n natural adadi {i¢iin a"+b"=c" tonliyinin koklorinin arasdirilmasi va Z
tam odadlor goxlugunda bu tanliyin hallinin olmamasi, ¢ox doyisondan ibarat
a1X1+aXot+...+anX,=b tipli geyri-miiayyan tonliklorin Z tam odadlor ¢oxlugunda
hallinin yalniz vo yalniz ©BOB(ay, az, . an):b sorti daxilinds varligi va s. bu
kimi masalalor toloboalords riyaziyyata boyiik maraq dogurur. Umumiyyatlo,
tonliyin hallinin arasdirilmasi mosalasi bazi hallarda onun koklarinin tapilmasi
mosolasindon daha vacib olur. Ona gora do cabrin todrisinds tonliklorin vo
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coxhadlilorin ~ koklorinin  varligi, toqribi  koklorin - miioyyonlosdirilmasi
moasalalorine genis yer verilmisdir.

Cobr kursu ali moktab riyaziyyatinin an vacib vo maraqli bélmalarindan
biridir. Bu kursa daxil olan materialin 8yranilmasinde IKT-nin tatbiqi imkanlar
homin ali moktabin profilina uygun sokildo nozordon kegirilmalidir. Xiisusi
halda, ali pedagoji moktoblordo cabr kursunun tadrisinds golocok orta vo ali
tohsil miiossisalorindo  foaliyyot gostorocok miollimlorin  ixtisaslagma
soviyyalori, pesokarhglari, kompiiter savadlarinin kifayat qodor yiiksok
soviyyado olmalari nozordo tutulmalidir. Bu amili nozoro alsag, moktob
materiali iso praktik hoyatla, bacariq vo Veardislorin formalasdirilmasi ilo
olagadar oldugundan, ali pedaqoji moktoblordo do mohz bu istigamato
ohamiyyat verilmasi zoruridir.

XX asrin ortalarindan riyaziyyat vo informatikanin kosismasi naticasindo
yeni bir elm sahasi olan Kompiiter riyaziyyati, Simvolik riyaziyyat terminlori
formalagmaga baslanmigdir. Hesablamalarda totbig edilon edilon riyazi paketlor
riyaziyyatin ¢ox mixtalif saholorinds istifado edilir.

Tolobolorin riyazi biliklora sarbast sokilds, miistaqil is soraitinds
yiyalonmolori  {igiin  diferensiyasiyali  tolimdon  istifado  edilmasi
moagsadouygundur. Bu formada tolimin taskilini asagidaki kimi hoyata ke¢irmok
olar [6, s.215]:

Ik mosgolodo miiallim vo talobalor arasinda diskussiya, qarsiligl séhbat,
sado test tapsiriglari vo ya sual-cavab osasinda qruplara boliinmo aparilir.
Tolobolora gruplarin torkibi haqqinda malumat verilir vo homginin onlara bir
grupdan digorino ke¢mo hiiquglarinin olmasi da deyilir. Tutaq ki, qrup
tolobaloari ti¢ qrupa boliiniib. Qrupdaki har bir talobays fordi tapsiriglar verilir.

Uciincii qrupa daxil olan talobolorin tapsiriglart yerino yetirmolori iigiin
diisturlar, metodik gostarislor va s. alavs edilir. Homginin onlara lazimi metodik
odobiyyatin siyahisi do toqdim edilir.

Ikinci qrupa daxil olan tolobaloro nisboton sados tapsiriglar toqdim olunur.
Tolobalor cavab verarkon, hansi nozori materialdan istifads etdiklori haqqinda
malumat vermalidirlor.

Birinci grupa daxil olan talobalora ham nisbaton ¢atin tapsiriglar tagdim
olunur, ham do onlar miistoqil sokildo verilon tapsiriglar: hall etmoklo yanasi,
onlara uygun illistrasiyalar, qrafik tosvirlor hazirlamalidirlar. Aydindir ki, bu
grupa daxil oan tolobolorin xiisusi riyazi hazirligi olmalidir. Tapsiriglart
miiollim 6zii deyil, tolobalor do toqdim edos bilor — bu, onlarda fonno olan
maragin yiiksalmasino vo daha togabbiiskar, yaradici olmalarina imkan yaradar.
On yaxsi islari se¢ib konfranslarda, miixtalif miisabigalords istirak etmok ti¢lin
toloboalori yonlandirmok olar.

Cobr 1 fonni {izro belo bir niimunoni nozordon kegirak. Birinci grupun
tapsirig1 asagidaki kimi ola bilor:
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1. Asagidaki amollordon hansilarinin cobri amal oldugunu toyin edin vo

xassoalorini gostarin [3, 5.125]:

Z c¢oxlugunda toplama va ¢ixma.

N ¢oxlugunda toplama vo ¢ixma, vurma va bdlma.

R+ coxlugunda vurma.

R. ¢oxlugunda vurma va bolmao.

frrasional odadlor ¢oxlugunda vurma.

2. ABC tigbucaginda AB torofi M vo N noqtalari ilo ti¢ barabar hissaya

ayrilib. JAM|=|MN|=|NB|. CA = a, CB = b olarsa, CM vektorunu tapin [5,

S.47].

3. Asagidaki xatti tonliklor sisteminin hollini arasdirin [5, s.89].

X1+ 3%, +5x3+7x4 +9x5 =1
Xy — 2%y +3x3 —4x4 + 5x5 =2
2xq + 11xy + 12x3 + 25x4 + 22x5 = 4

Digor gruplara daha sads tapsiriqlar vo nozari material togdim oluna bilar.
Dars prosesinin somorali kegmosi iigiin tolobalorin IKT vasitalori ilo tohciz
edilmis auditoriyalarda isini togkil etmok lazimdir. Bu moqsadlo cabr va
informatika miustorok dorslori toskil olunmali, cobro aid olan masalalorin holli
ficiin IKT-nin ham texniki, hom do program vasitalorindan istifado edilmalidir.
Moasalan, belo bir is sistemini nozordon kegirak:

Informatikanin MS Excel-do funksiyalar movzusu ilo Cobr-2 fanninin
“Matrislor tizorinda amallor, matrislor hasilinin assosiativliyi, matrislor tizorinds
omoallorin  xassalori haqqinda teorem vo matrisin transponira olunmasi”
mdvzusunun inteqrativ sokilds tadrisini togkil etmok olar.

1. MS Excel-do funksiyalar bélmasinds olan Math and Trigonometry
Satrini segirik vo bu hissads olan riyazi funksiyalar haqqinda talabaloare malumat
veririk (taloboalor 6zlari do homin molumati Excel-do gora bilarlar).

2. Matrisin adods vurulmasini yerino yetirok. C6:F8 diapozonuna 3 sotir
Vo 4 siitundan ibarot matrisi daxil edirik. M7 xanasina iso matrisi vurdugumuz
odadi daxil edirik (k=3). 16 xanasinda diisturu yaziriq:

=C6*M7
Enter diiymosine sixdiqda [6 xanasinda
-7*3=-21

hasili almir. Novbati addimda hamin Xananin (+) siiriisdiirma
diiymoasindon istifado edorok, 17 vo I8 xanalarinda da uygun olaraq 3*3=9 vo
5*%3=15 odadlorini aliriq. Talobalor matrisin adads hasilindon alinan yeni
matrisin do 3 sotir vo 4 siitunlu oldugunu bildiklori ti¢lin, (+) siiriisdiirma
diiymasi ilo ovvelco 16 xanasindan 3 xana safa, sonra iso asagi horokot
etdirarak, matrisin gqalan elementlorini alirlar (Sakil 1).
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Bu omoaliyyatlarin gedisinda talobalor hom informatikadan funksiyalarla is
prinsiplorini 6yranir, ham do matrisin adodo hasili qaydasint moanimsayirlar.
Qeyd etmok lazimdir ki, 16 xanasinda C6 vo H7 xanalarindaki odadlorin hasilini
tapandan sonra, F4 diiymosi ilo H7 xanasin1 miitloq tinvana ¢evirmok lazimdir.
Bu halda talobslor miitlog Vo nisbi tinvanin fargini vo amaliyyatlar zamani hansi
funksiyan1 yerino yetirdiklorini basa diistirlar.

No6vbati marhalodo matrislorin hasilini tapmaq olar. 3*3 va 3*2 tortibli iki
matrisi daxil edirik. Matrislorin hasilini tapmaq {giin 1-ci matrisin siitunlari
saymin 2-Ci matrisin sotirlori saymna boraborliyi sortini yoxlayiriq. Hasil
matrisdo 3 satir va 2 siitun olacaq. Excel varaginds 3*2 diapazonunu 6dayan
xanalar qrupunu segirik. MS Excel-do matrislorin hasilini tapmaq ti¢iin xiisusi
omr var: MMULT(). Arrayl vo array2 olaraq 1-ci vo 2-ci matrisin diapazonu
secilir. Qeyd edilir ki, bu halda OK diiymasi vo ya Enter sixilarsa, yalniz yuxari
xanadaki qiymot alinacaq. Biitiin elementlorin ekranda goriinmoyi ti¢ilin
Ctrl+Shift+Enter diiymalori birlikdo sixilmalidir. Homginin tolobalor bu
omoliyyat zamani {invani nisbi saxlamalidirlar, oks halda xanalarin qiymati
doyismoaz (Sakil 2).
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Informatika vo riyaziyyatin inteqrasiyas: oziindo asagidaki mogsodlori
dasiyir [8]:

- problemlari ¢evik hoall etmok bacariqlarini formalasdirmag;
- alqoritmlari analiz eds bilmok;
- noazoariyys ilo praktika arasinda slagoe yaratmag.

Bu inteqrasiyanin stiinlikklori tohsilalanlarin riyazi noazariyyalorlo
informatikanin prinsiplori arasindaki oalagolori askar etmolori, praktikyoniimlii
mosoalalorin hollini daha yaxs1 dork etmolori vo riyazi biliklorini diizgiin
giymatlondirmok imkanini aldo etmoloridir.

Nohayat, geyd edoak ki, cabrin informatika ilo alagasi masalalarin halli
alqoritmlorinin  daha  strukturlagdirilmis, daha optimal hazirlanmasina,
verilonlorin riyazi modellorino asason prognoz vs analiz etmo imkanlarinin
yaradilmasina, innovativ texnologiyalarin inkisafina imkan yaradir. Riyazi
Elmlorin  Elmi-todgigat institutunun (MSRI) arasdirmalarma osason [8],
riyaziyyat¢1 alimlor vo kompiiter miitoXassislori arasinda aparilan sorguya goro,
bu iki elm sahasinin inteqrasiyasini sorguda istirak edonlorin 80%-don c¢oxu
dostokloyir.

Belolikla, cobr vo informatikanin inteqrasiyasi sayasinds tolobalor cobri
biliklorini IKT biliklori ilo méhkomlotmis olurlar. Nozoro almaq lazimdir ki,
cobrin vo informatikanin hor ikisi eyni riyazi montiq nozoriyyasi iizorindos
qurulmusdur. Cabr miirokkob masalalorin halli ti¢lin imumi metodlar tapir,
informatika iso real problemlarin halli {igiin alqoritmlar vo hesablama iisullar
hazirlayir. Bu amil cabr vo informatika fanlarinin kasismasini tomin edir.
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“YASIL DUNYA NAMINO HOMROYLIK iLi”"NDO RiYAZIYYATIN
TODRISINO INTEQRATIV YANASMA
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Mogalo riyaziyyat dorslorinin ekoloji mdvzularla olagalondirilmosi yolu ils
sagirdlarin diggatini otraf miihitin qorunmasina yonaltmayi hodoflayir.

Olkomizdos 2024-cii ilin “Yasil diinya namina homraylik ili”” elan edilmasi tohsil
sahosinds do bu movzuya inteqrasiya edilmis todbirlorin hoyata kegirilmasini zaruri
etdi. Bu istigamatdo miisllimlorin ekoloji stiurun inkisafina yonolmis faaliyyatlori
boyiik ohomiyyat kosb edir. Bunu nozoro alarag, Riyaziyyat vo Informatika
miollimliyi ixtisas1 tizro tohsil alan toloboalorin pedaqoji tacriiba miiddatindaki sinaq
dorslorinds inteqrasiyani aktual sahalorlo slagolondirmays calisdiq.

8-ci sinifdo “Iki ndqtodon kecon diiz xattin tonliyi” mdvzusuna aid ¢alismalar
"Yasil diinya namino hamroylik ili" konsepsiyasina inteqrasiya edilorok todris edildi.
Mogsad sagirdlordo yasil inkisafa vo otraf miihitin qorunmasina dair siiurun
formalasdirilmas: idi.

Noticalor gostarir ki, inteqrasiyali yanagma sagirdlorin dorse maragini artirir,
yaradiciligi stimullagdirir vo riyazi biliklorin real hoyatda totbiqini asanlasdirir. Bu
yanagsma homginin, sagirdlorin elmi diinyagdriisiiniin formalagmasina da miisbot tosir
gostarir.

M.B.A60ynnaesa

UHTEIPATUBHBINA MOAXOJ K HPENIOJABAHUIO MATEMATHKHA
B “1roJ COJIMAAPHOCTHU BO UM 3EJIEHOI'O MUPA”

Knwueevle cnosa: mamemamuxa, npenooasanue, 3ejéHvlll Mup, UHmezpayus

I_[eJII)}O CTaTbu ABJIAACTCA HAIIpaBUTh BHHUMAHUEC YYalllUXCd Ha OXpaHy
OKpY>Kalollled cpenbl MyTEM COCOUHEHHUS YPOKOB MaTEMAaTHKU C 3KOJOTHYECKOM
TEMaTUKOM.

O6psBnerne 2024 roma «['0mOM COMMAAPHOCTH 3€IIECHOTO MHPa» B HaIICH
CTpaHe BBI3BAJIO HEOOXOIUMOCTh TIPOBEICHHS KOMILUICKCHBIX Mep B cdepe
obpa3oBanmsa. B 2ToM HampaBieHHH OOJNBIIOE 3HAYEHHE WMEET JeATEIbHOCTD
MEJaroroB, HampaBJCHHAas Ha Pa3BUTHE HKOJOTHUYECKOTO CO3HAHUS. YUUTHIBAs 3TO,
MBI IOCTApalIUuCh CBA3aThb HUHTErpanvio C COOTBETCTBYIOIIMMHW HAIPABJICHUAMU Ha
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MPOOHBIX 3aHITUAX CTYACHTOB, OOYYArOIIMXCS 1O MEAaroTHYeCKON CIeNNaTbHOCTH
«Maremartvka u uH(GOpPMATUKaY.

B 8 kiacce 3aHsATHS 110 TeMe «YpaBHEHHE MPAMOU, MPOXOIAIIEH uepe3 JBe
TOYKMN» MPOBOAWIMCH MIYTEM HHTCIpallMd MX B KOHIICHOIIUIO ((FO[I COJIMIApHOCTH BO
uMsi 3en€Horo Mupay. llempio OBLTO TOBBICHTH OCBEIOMIIEHHOCTH CTYACHTOB O
3€JICHOM Pa3BUTHH U 3alllUTe OKPY’KaIOIIeH CpeIbl.

Pe3ynpraThl MOKa3bIBAIOT, YTO KOMIUIEKCHBIM TOIXOJ TIOBBIMIAET HHTEPEC
yUalmxcs K YpOKY, CTHMYJUPYET TBOPYECKHE CIOCOOHOCTHM H  00Jieryacet
NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW B peajbHOM XKU3HU. TakoWd MOJIXO0J TakKke
MOJIOKUTEILHO BIUSET HA (POPMUPOBAHUE HAYYHOTO MUPOBO33PEHHUS CTYICHTOB.

M.V.Abdullayeva

AN INTEGRATIVE APPROACH TO THE TEACHING OF MATHEMATICS
IN THE "YEAR OF SOLIDARITY FOR A GREEN WORLD"

Keywords: math, teaching, green world, integration

The article aims to direct students' attention to environmental protection by
connecting mathematics lessons with environmental topics.

The announcement of 2024 as the "Year of Solidarity for the Green World" in
our country made it necessary to carry out integrated measures in the field of
education. In this direction, the activities of teachers aimed at the development of
environmental awareness are of great importance. Taking this into account, we tried to
connect the integration with relevant fields in the trial lessons of the students studying
Mathematics and Informatics teaching.

In the 8th grade, studies related to the topic "Equation of a straight line passing
through two points” were taught by integrating them into the "Year of Solidarity for
the Green World" concept. The goal was to create awareness among students about
green development and environmental protection.

The results show that the integrated approach increases students' interest in the
lesson, stimulates creativity, and facilitates the application of mathematical knowledge
in real life. This approach also has a positive effect on the formation of students'
scientific outlook.

Giris

15 iyun 1999-cu il tarixinds “Azorbaycan Respublikasi tohsil sahasinda
Islahat Programi” tosdiq edildi. Tohsildo aparilan islahatlar miiallimlorin
qarsisina yeni toloblor qoydu. Talimin toskilino verilon taloblor mioallimlori
yaradici olmaga, miasir tolim texnologiyalarindan istifado etmoya
istigamatlondirdi.

Umumtasil maktoblords tatbig olunan yeni tahsil programi (Kurikulumu)
[2] miallimloro sagirdlorin biliklorini genislondirmok, onlar1 giindalik hoyati
situasiyalarda, omok foaliyyatlorinds totbiq etmok, eyni zamanda fanlorarasi

30



“YASIL DUNYA NAMINO HOMROYLIK ILI”"NDO RIYAZIYYATIN ...

olagolordon genis istifado etmok imkani verir. Riyaziyyatdan inteqrasiyali dorslor
sagirdlor Uglin boyilk maraq kosb edir, onlar1 yaradiciliga havaslondirir,
riyaziyyatin totbigi istiqamatlorini, istifado saholorini {izo ¢ixarir. Tacriibalora
osason riyaziyyat dorslorinin hoyatla, tarixi hadisalorlo olagelondirilmosi
sagirdlorin timumi diinyagoriisiiniin formalagmasinda miihiim rol oynayur.

Diinyanin tohsil tocriibasi gostorir ki, tolim prosesinde miixtalif
inteqrasiya Usullarindan istifado etmodon heg¢ bir fonnin, o ciimlodon otraf
alomin miqgdar vo forma miinasibatlorini Gyranan riyaziyyatin tadrisinds yiiksok
naticoni oldo etmok miimkiin deyil. Belo Ki, tolimin stimullasdirilmasinda,
sagirdlorin foalligmmin tomin edilmasinda, nozards tutulan mazmunun otrafli
monimsadilmasi vo sagirdlorin hom elmi, ham do @imumi diinyagoriisiiniin
formalagdirilmasinda inteqrasiyanin rolu inkar olunmazdir. Moalumdur Ki,
moktobin, miiollimin vozifasi yalniz bilik, bacariqlar asilamaq deyil, hom do
Vatanini sevan, onu qorumagi bacaran layiqli soxsiyyatlor yetisdirmokdir.

Azorbaycan Respublikasinda 2024-cii ilin “Yasil diinya namino
homroylik ili” elan edilmesi haqqinda 6lko prezidenti saroncam imzalamigdir
[1]. Serancamdan irali golon toloblorin hoyata kegirilmasi mogsadilo miixtolif
todbirlor hayata kegirilir.

Arastirma

Riyaziyyat vo informatika miiollimliyi ixtisasinda tohsil alan tolobalorlo
pedaqoji tocriibodo oldugumuz miiddstds sinaq dorslorimizi “Yasil diinya
namino homroylik ili”no inteqrasiya etmoyo ¢alisdiq. Mogsadimiz sagirdlorin
diqqgatini yasil inkisafa vo otraf miihitin qorunmasina istiqgamatlondirmak idi.

Bu mogsodlo 8% sinfindo Riyaziyyatdan todris edilocok “iki ndqtoden
kegon diiz xattin tonliyina aid misallar halli” [5] mdvzusunun planlagdirmasini
hazirladiq. Dors “Yasil diinya namino homroylik ili” ilo olagolondirildi.
Naticads “3.2.3. Uc ndqtalarinin koordinatlarina géra parganin orta néqtasinin
koordinatlarini tapir, verilmis iki ndoqtadon kegon diiz xattin tonliyini yazir” [6]
standartini reallasdirmagq idi.

Dorsin tolim mogsadlori vo toskili agsagidaki kimi miioyyonlosdirildi:

1. Diiz xottin verilmis qrafikine goro bucaq omsalin1 miiayyon edir.

2. Bucag amsalina va verilmis noqtonin koordinatlarina gors diiz xattin
y—V, =k(X—x,) soklindaki tanliyini tortib edir.

3. Bucag omsalina goro iki diiz xottin koordinat miistovisi {izorinda
qarsiligh vaziyyatini sorh edir.

Dorsin ig formalar1 - kollektivlo is, qruplarla is, fordi is vo is lsullart -

beyin homlosi, diskussiya, miizakiro kimi miioyyon edildi. Resurslar Pp
togdimat, flipcart, tapsiriglar yazilmis is voraqlorindan ibarat idi.
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Cadval 1.
Dorsin plani va vaxt bolgiisii
Ne Darsin marhalalori Vaxt bolgiisii
1. Toskilat1 islor, qruplarm togkil olunmasi 3 dog.
2. Motivasiya, problemin qoyulmasi 5 dagq.
3. Diskussiya 10 dag.
4, Yaradic1 totbigetma 10 dag.
5. Molumat miibadilasi vo miizakira 10 dog.
6. Noaticoalorin ¢ixarilmasi vo limumilogdimo 4 dog.
7. Qiymoatlondirmo 3 dag.
Refleksiya
Ev tapsirigi

Dors “Motivasiya. Problemin qoyulmasi” ilo basaldi. Ekranda Yer vo
Mars planetlori vo onlarin otrafinda yerloson asteroidlor olan slayd niimayis
etdirildi. Mustafa Yer planeti {izorindo dayanib. O, ¢ox giiclii is1q fonorindon
istifado edorok is181 Mars planetino catdirmaq istoyir, amma bu planetlor
arasinda yerlogon asteroidlor igigin Marsa ¢atmasinin qarsisini alir. Mustafa
is181n qarsisini koson asteroidlorin yerini neco miioyyon eds bilor (Sakil 1)

‘ o

Sokil 1. Diizbucaql koordinat sisteminda Yer va Mars planetlori vo
onlarin atrafinda yerlogon asteroidlor

Sagirdlorin  miixtolif fikirlori, forziyyslori dinlonilir. Miisllim
forziyyolora izahlar vermoklo aciglayir ki, planetlor arasinda yerloson
asteroidlori miioyyanlosdirmok {igiin iki noqtadon kegon diiz xattin tonliyini
bilmok lazimdir. Belo ki, homin asteroidlorin koordinatlar1 Yer vo Mars
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planetlorinin koordinatlarindan kegon diiz xattin tonliyini 6domalidir.
Sagirdlora 2-ci sokil toqdim edilir. Sayyah Susaya dogru horokot edir.
0, getmok istadiyi montaqoays diiz olmayan yol ilo harokot edorak catir.

Sakil 2. Sayyah Susaya dogru harakat edir
Sokil 3-do sayyahin horokatds oldugu yolun trayektoriyasi tosvir edilib.

Soyyah bu yol ilo horokot edorkon onun absis vo ordinat oxlart boyunca
koordinatlar1 neco doyisir?

D (-20:20)
3] B (10;10)
10 |
C (-20510) }
5 I
3§ -30 -25 -20 -15 -10 -5 o% 5 10 18 20 28 30 3s

Sakil 3. Soyyahin horakatda oldugu yolun trayektoriyasi

Miisllim problem qoyur: Biz iki noqtodon kecon diiz xattin tonliyi
diisturunu totbiq etmoklo miixtolif tip ¢alismalar holl eds bilirikmi?
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Caligmalar hall etmoazdon avval nazari biliklari tokrarlamaq moqgsadi ilo
gruplararas: diskussiya toskil edilir. Sagirdlor {i¢ qrupa ayrilir. Qruplara adlar
verilir: Dekart, Pifagor, Tusi. Qrup liderlari segilir, diskussiya tigiin 10 daqigo
vaxtin verildiyi vo agar sozlor sagirdlorin diggstine catdirilir. Agar sozlor: diiz
Xatt, bucaq amsali, tonlik, ndqta. Bu marhalada nazari biliklor sifahi aparilir.

Diskussiyada “Koordinatlar tisulu”na aid suallar saslondi:

1. ©dad oxunda koordinatlart verilmis ixtiyari iki noqto arasinda
mosafani necs hesablamaq olar?

2. iki diiz xottin bucaq omsallar1 arasinda hansi sort 6dandikdo onlar
paralel olur?

3. Parganin orta ndqtasinin koordinatlar1 hansi diisturla hesablanir?

4. iki ndqtaden kegon diiz xattin tonliyi neca ifado olunur?

5. ki diiz xottin bucag omsallar1 arasinda hansi sort ddondikdo onlar
perpendikulyar olur?

6. Diiz xottin bucaq omsali monfi olarsa homin diiz xattin OX oxu ilo
amoalo gatirdiyi bucaq necs adlanir?

7. Koordinat miistovisindo iki ndqto arasinda mosafo hansi diisturla
hesablanir?

8. Diiz xattin bucaq amsali hans1 diisturla tapilir?

9. Diiz xattin bucag omsali miisbat olarsa homin diiz xattin OX oxu ilo
amoaloa gotirdiyi bucaq necs adlanir?

Qrup iizvlori suallar1 bir-birino toqdim etdikdo verilon cavablarin
dogruluguna miisllim nozarat edir. Bu moarhaloni yekunlasdirdigdan sonra
ndovbati marhoaloys kegirik.

Yaradic1 tatbigetma morholosinds sagirdlor “iki ndqtodon kegon diiz
xattin tonliyins aid ¢aligmalar” hall edirlor.

Qruplara misallar yazilmus is voroglori verilir. Is voraglorinds calismalar
test formasinda yazilib. Sagirdlor ¢alismalari hoall etdikdon sonra cavablara
uygun distraktrlar1 kriptoqgramda uygun damalara geyd edirlor. Bu marhals
tigiin ayrilmig vaxt vo agar sozlor sagirdlorin diggatine gatdirilir. Qrup liderlari
tapsiriqlari qrup tizvlori arasinda paylayir. Hor bir sagird ¢alismani fordi
sokildo vo ya problem yarandiqda qrup iizlorindon kémok almagla hall eda
bilor. Qrup iizvlori ¢alismalar1 onlara verilon is¢i voraqds vo ya koniillii olaraq
16vhada do holl edir. Miisllim qruplarin isino noazarot edir, ehtiyac olduqda
maslohatlor verir.

Ayrilmig vaxt arzindo tapsiriglarin hamisi hall olunmalidir. Oks halda
kriptogram oxunmaz. Buna goéro do qruplarin isino ciddi nozarot etmok
lazimdir.

Dekart qrupunun tapsiriqlar:

1. Sokila asasan verilmis diiz xattin bucaq amsalin1 miiayyan edin.
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T)-5 R) 3 Y) -2 S)-1 P)1
2. Sokilo asason verilmis diiz xattin bucaq smsalint miiayyan edin.

A) -3 B) 2 C)-1 D)2 )3
3. Sokila asasan verilmis diiz xattin bucaq amsalin1 miiayyon edin.

K) 5 E) 2 S)1 S) -1 C)0

4. Sokilo asason verilmis diiz xattin tonliyini yazin.

3|

Dy=2 L)y=2x T)y=x+2 S)y=2x+2  [y=2x+4
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5. Sokils asason verilmis diiz xattin tonliyini yazin.

5

4
3
2
1
1 x 3

-2 -1 0

T)y=3x+5 L)y=-2x+4 QG)y - 2Xx—4 E)y=2x-1 U)y=4x+2
6. Sokilo asason verilmis diiz xattin tonliyini yazin.

b
3 \
2
1
1 2 3 4 s

1 0

X)y=3x+8 B)y=—4x D)y=—x+4 H)y=2x+4 §)y=4x+4
7. Sakilda verilmis diiz xatto perpendikulyar olan va A(2;1) noqtasindan kegon

diiz xattin tonliyini yazin.
2

™,

L
U\

-1
Ay=4x-2 B)y=-2x-3 C)y=-x+5 U)y=4x+2 U)y=2x-3
8. Sokilda verilmis diiz xatto perpendikulyar olan va A(-1;1) ndqtasindan kegon

diiz xattin tonliyini yazin.
2
\1\.
1 0 \
=1

P)y=3x+1 F)y=2x+2 N)y=x+2 M)y=-2x+1 K)y=1
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9. Sokilds verilmis diiz xatto perpendikulyar olan vo A(2;2) noqtasindan kegon
diiz xattin tonliyini yazin.

3
2

1

-1 1 2 3

Y)y=—x+4 T)y=-x+2 S)y=2x+2 H)y=5x—3 E)y=x+1
10. Sakilda verilmis diiz xotto perpendikulyar olan y =kx+b diiz xattinin
bucag amsalin1 miiayyan edin.

3 i 1 4
Ak =2 k=3 R)k == S)k=—2  T)k=-1
) 2 ) ) 3 ) 3 )

Pifagor qrupunun tapsiriglari:
11. Bucaq amsali k=3 olan, A(2;1) ndqtasindan kegan diiz xottin tonliyini yazin.
S)y=3x+8 D)y=-6x+4 N)y=3x-1 T)y=5x-5 F)y=-x+8
12. Bucaq amsali k =-2olan, A(-1;1) nogtasindon kegon diiz xattin tonliyini
yazin.
Ay=-2x-1 F)y=—x+1 Q)y=7x-1 N)y=-2x U)y=-8x+4
13. Bucaq omsali k =-3olan, A(3; -2) nogtesindon kegon diiz xattin tonliyini
yazin.

Z)y=3x+1 G)y=-6x+6 B)y=3x+1 M)y=-3x+7 F)y=-2x+2
14. k-nin hansi qiymotindo y =kx+5 diiz xotti A(-2;1) noqtosindon kegir?

D)4 V)1 P) -3 )2 1)-2
15. k-nin hans1 qiymatinds y = kx +10 diiz xatti A(4; 2) ndqtesindon kegir?
K) 5 E) 1 9) -7 N) -2 S) 1

16. y =—2x+ 7 diiz xattina paralel olan va ordinat oxunu (0; 3) ndqtasinda

kason diiz xattin tonliyini yazin.
0)y=-2x+3 R)y=—x+2 B)y=8x+2 D)y=-6x-3 S)y=9x+1
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17. y=-x+5diiz xottino perpendikulyar olan vo ordinat oxunu (0;1)
noqtasinds koson diiz xattin tonliyini yazin.

H)y=x+1 R)y=-3x+4 M)y=x+8 E)y=9x-6 Q)y=-7x-2
18. y=-3x+4 diiz xattina paralel olan vs absis oxunu (4;0) noqtasinds kason
diiz xattin tonliyini yazin.

L)y=9x-1 0)y=-3x+12 P)y=5x+5 R)y=—x+2 Q)y=-4x+7
19. y=-—x+1 diiz xottino perpendikulyar olan va absis oxunu (-1;0)

noqtasinds kasan diiz xottin tonliyini yazin.
F)y=8x-5 E)y=-7x+15 J)y=-11x+5 M)y=x+1 N)y=-x-1

Tusi qrupunun tapsiriglar::
20. A(-1; -1) vo B(-1; 2) nogtalorindan kegon diiz xattin y=2 diiz xatti ilo amalo
gotirdiyi bucagi miiayyan edin.

D) 30° S) 45° T) 60° R) 90° E) 0°

21. Bucaqg omsali k =—3olan diiz xattin A(3; 6) vo B(0; 5) ndqtalorindon kegon
diiz xatlo amals gotirdiyi bucagin daracs 6l¢iisiinii yazin.

C) 60° V) 30° Z) 45° Y) 0° 9) 90°
22. y =-—x+bdiiz xattina perpendikulyar olan A(1;10) néqtasindon kegon diiz
Xattin tonliyini yazin.
U)y=4x+3 K)y=-2x+1 X)y=x-3 Y)y=x+9 Z)y=-3x+9
23. y=-4x+2diiz xottino paralel olan vo ordinat oxunu (0; 3) noqtasinda
koson diiz xattin tonliyini yazin.
E)y=-4x+3 B)y=-7x+11 R)y=3x-1 S)y=8x+8 Q)y=2x-9
24.y =-2x+1diiz xottino paralel olan vo ordinat oxunu (0; -2) noqtasinda
kason diiz xattin tonliyini yazin.
L)y=5x+23 [)y=-2x-2 I)y=x+11 M)y=8x-15 N)y=32x-21
25. y = —3x+4 diiz xattina paralel olan va ordinat oxunu (0;1) noqtasinds kasan

diiz xattin tonliyini yazin.
C)y=7x-23 N)y=12x+34 K)y=-3x+1 F)y=23x+8 E)y=-x+8

26. y = —2x+ 2diiz xattino perpendikulyar olan va absis oxunu (1;0) noqtasinda
kosan diiz xattin tonliyini yazin.

. 1 1 1 1 1 1 1
Ny=—=x-= H)y=—=x+= U)y=—x+= P)y=-3x—= E)y=—=-x-3
)y 5% 75 )y PR )y =—x > )y =-3x 5 )y 5%

217, y=—%x+5dﬁz xattino perpendikulyar olan vo absis oxunu (2;0)

noqtasinda koson diiz xattin tonliyini yazin.
V)y=2x-8 [Dy=2x-4 [Dy=x+2 T)y=—x+2 S)y=5x-1
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28. y=-3x+2diiz xottino perpendikulyar olan vo absis oxunu (-1;0)
noqtasinds koson diiz xattin tonliyini yazin.

5 1 5 1 . 1 1
S)y=—x+= T)y=——X+5 L)y=-3x+7 1)y=——X+5 Ny=—x+-
)Y R )Y 5 )Y )Y 5 )y 353

Qruplara verilon vaxt bitdikdon sonra c¢alismalarin holli miizakiro edilir.
Miizakirs suallart:

1. Iki diiz xottin bucaq emsallar1 {i¢iin hans1 sort 6dondikds onlar paralel
olur?

2. iki néqtodon kegon diiz xattin tonliyi neca ifads olunur?

3. Diiz xottin bucaq omsali miisbat olarsa OX oxu ilo omoalo gotirdiyi
bucaq neco adlanir?

Sagirdlorin cavablari dinlonilir.

Naticoalorin ¢ixarilmasi vo iimumilasdimo

Calismalarin hoalli miizakirs edildikdon sonra miisllim qruplara miiraciot
edir: tapsiriglarin hollindon hansi naticalora goldiniz?

Dekart qrupunun naticasi: Qrafik iizorindo koordinatlarin komayi ilo diiz
xottin tonliyini miioyyon etmok miimkiindiir. Tonlikdo iso bucaq omsalini toyin
edo bilorik.

Pifaqor qrupunun naticasi: Bucaq amsali vo bu diiz xsttin kecdiyi noqtoni
miioyyan etmokls diiz xattin tonliyini toyin etmoak olar.

Tusi qrupunun noticesi: Diiz xattin tonliyindon istifado ederok bucaq
omsalin1 miioyyan eds bilorik. Bucaq omsalindan istifads etmoklo diiz xatlorin
bir-biri ilo vo ya OX oxu arasindaki qarsiliqlt voziyyatini miioyyan etmok olar.

Miisllim imumilosdirma aparir:

Biz koordinat miistovisinda iki ndqtonin koordinatim1 bilmokls onun
tonliyini yaza bilorik. Homginin, diiz xattin tonliyi vo ya diiz xattin keg¢diyi bir
noqtonin koordinati vo bucaq omsali vasitesilo hom diiz xottin qrafikinin
koordinat miistovisinda yerlosmasini, hom do diger diiz xatlor vo koordinat
oxlar1 ile olan qarsiliglt miinasibatini toyin etmok miimkiindiir.

Qiymatlandirma

Qrup liderlorinin kémayila sagirdlor giymatlondirilir.

Diskussiya, ham ds tathigetma marhalasine géra grup giymsatlondirms
meyarlar1 codval 2-do verilmigdir. “Ola”, “yaxs1” vo “zoif” sozlarinin
komayila gruplar dayarlondirilir.
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Cadval 2.

Qrup giymatlandirma meyarlar

Qiymoatlondirms meyarla

Qruplar

DEKART

PiIFAQOR

TUSI

Fikirlorini doqiq ifade etmo

Omokdasliq

Vaxtdan somorali istifada

Yekun

Sagirdlor totbigetmo moarhalasine géra hom do fordi giymatlondirilir.
Qiymatlondirms  soviyyoslor tizro ovvalcodon hazirlanmis rubrik osasinda
“miiayyan etmo, tortib etma, sarh etma” meyarlari uygun apartlir.

Cadval 3.
Fardi giymatlondirmo cadvali
I saviyya 1I saviyya 11 saviyya IV saviyya

Diiz xattin verilmis
grafikina gora bucaq
omsalini ¢atinliklo
miioyyan edir.

Diiz xottin verilmis
grafikine gors bucaq
omsalin1 kdmokliklo
milayyan edir.

Diiz xattin verilmis
grafikina gora bucaq
omsalini gismon
miioyyan edir.

Diiz xottin verilmis
qrafikine gors bucaq
omsalini sarbost
milayyan edir.

Bucaq amsalina vo
verilmis ndqtanin
koordinatlarina goro
diiz xattin

Y=Y =k(x=x)
soklindoki tenliyini
¢atinliklo tortib edir.

Bucaq amsalina vo
verilmis ndqtenin
koordinatlarina gors diiz
xottin y -y, =k(x—x,)
soklindoki tonliyini
koémoklikls tortib edir.

Bucaq amsalina vo
verilmis ndqtanin
koordinatlarina gors diiz
xattin y —y, =k(x—x)
soklindoki tenliyini
qisman tartib edir.

Bucaq amsalina vo
verilmis ndqtanin
koordinatlarina gors diiz
xottin y —y; =k(x—x)
soklindoki tonliyini
sarbost tartib edir.

Bucaq omsalina gora
iki diiz xottin
koordinat  miistovisi
tizarinda qarsiligh
voziyyatini  ¢otinliklo
sorh edir.

Bucaq amsalina goras iki

diiz xottin koordinat
miistovisi lizorindo
qarstliqh vaziyyatini

komokliklo sorh edir.

Bucaq amsalina gors iki

diiz xottin koordinat
miistovisi ilizorinda
qarsiligh vaziyyatini

qismon sorh edir.

Bucaq amsalina goras iki

diiz  xottin  koordinat
miistovisi tizorindo
qarstliqh vaziyyatini

sarbast sorh edir.

Sagirdlors sinifdo dyrondiklorini méhkomlondirmok {i¢iin ev tapsiriqglar
verilir. Sonra refleksiya toskil edilir. Repleksiyasinin torbiyosedici vo effektli
olmasi tigiin sagirdlors asagidaki kimi suallar verilir:

1. Bu giin dorsds hans1 yeni bilik va bacariqlart gazandiq?
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— Bu sual, Oyronilon biliklorin daha genis c¢or¢ivodo nozordon
kegirilmosino vo sagirdlorin 6z Gyronmo prosesini doyorlondirmosine imkan
yaradir.

2. Dors zamam hansi c¢otinliklorlo iizlosdiniz vo bunlari neco aradan
qaldirmaga calisdiniz?

— Sagirdlorin  zoif toroflorini miioyyon etmoklo yanasi, onlarin
problemlori hall etma bacariqlarini da inkisaf etdirmak ii¢iin bu sual vacibdir.

3. Calismalar1 holl edorkon hansi diisturlardan istifado etdiniz vo bu
diisturlarin taotbiqi sizin {i¢iin neca oldu?

— Bu sual sagirdlorin problemlori holl etmok ii¢iin hansi isullari
monimsadiyini vo onlarla iglomak tocriibalorini giymoatlondirmoys komok edir.

4. Darsimizin movzusu ilo bagl slava paylasmaq istadiyiniz fikirlor vo
ya suallar varmi?

— Sagirdlorin dorslo bagli suallarint vo ya 6z disiincalorini ifade
etmosino imkan veran agiq sual onlarin dorsds foal istirakini dostokloyir.

Sonra kriptogram (Sokil 4) hazirlanmis fliart 16vhodon asilir vo
oxunur:

IV AN S ) ) T e v A
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Sakil 4. Kriptogram

Bu sozlor bizo noyi xatirlatd1? — miiallim sagirdlors miiraciot edir.
Sagirdlorin ¢ixislart dinlonilir.

Sagird: Bilirik ki, prezident ilham Sliyev Azorbaycan Respublikasinda
2024-cii ilin “Yasil diinya namino homroylik ili” elan edilmasi haqqinda
soroncam imzalayib. Olkomizdo otraf miihitin saglamlasdiriimasi, yasilliglarin
borpasi vo artirilmasi, su ehtiyatlarindan vo dayaniql enerji monbalarindan
somoarali istifadonin tomin edilmasi istigamatinds ciddi islor aparilir.

Sagird: Sehards ¢ox sayda soxsi avtomabillor mévcuddur. Bu nagliyyat
vasitolori atmosfera boyiik hacmdoa zororli tullantilarin atilmasina yol agir.
Fikrimizco, daha c¢ox insam1 soxsi avtomobillordon istifads etmokdon
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cokindirmak ticlin kiitlavi nagliyyat vasitolorini inkisaf etdirmok vo ya istilik
miiharriki il isloyan avtomabillori elektriklo islayan avtomabillarlo avoz etmok
lazimdir.

Sagird: Daha gox agac okmok, baglar, parklar salmaq, mévcud olan yasil
saholori qorumaqg biz moktablilorin borcudur. Bitkilor tokco gida manboyi
deyil, onlar hom da dorman mogsadlori iiciin istifade edilir. Olkamizdo bitan
biitiin bitkilori, xiisusilo nasli kasilmokds olan bitkilori tanimali vo qorumag:
bacarmaliyiq.

Miollim: Hor birinizin fikri dogrudur. Ekologiyani qorumaq vatani
gorumaqdir. Bu ifado yalmiz tobii miihitin miihafizosinin vacibliyini
vurgulamaqla qalmir, hom do votonparvarlik hissinin darin bir ifadssidir.
Vatanimiz bizim evimizdir vo bu evin saglam vo yasanilabilir qalmast hor
birimizin masuliyyatidir. Biitiin bunlara omal etmok iso vaton sevgisindon irali
galir. Vatan sevgisini isa bizim dahi sairlorimiz ¢ox g6zal sokilds 6z seirlari ilo
toronniim ediblor. Belo seirlordon biri iso Somod Vurgunun “Azorbaycan”
seiridir. Galin birlikds bu seirdon bir parga oxumagqla 6z sevgimizi vatonimizo
ifado edok:

Doars sagirdlorin ifasinda “Azorbaycan” seiri ilo sona gatir:

El bilir ki, son monimsan,
Yurdum, yuvam, moskonimson,
Anam, dogma votonimson!
Ayrilarmi1 koniil candan?
Azorbaycan, Azarbaycan!

Natica

Inteqrasiyal1 dorslor moktobdo vo ya tohsil miiessisalorinda forgli fonlori,
mozmunlart vo bacariglant birlagdirarok tohsil prosesini zanginlogdiran bir
todris metodudur.

"Yagil Diinya Namina Homroyli ili"no inteqrasiya olunmus riyaziyyat
dorsi sagirdlorin yasil diisiinco, planlasdirma vo qorar verms bacariglarim
inkisaf etdirmoklo yanasi, onlarin otraf miihito qarst mosuliyystini vo yasil
inkisafi doyarlondirmays komok edir.

Riyaziyyat dorslori sagirdlori yasil inkisaf layiholorinin planlagdirilmasi
Vo hoyata kegirilmasi prosesinde miioyyan molumatlart tahlil etmays,
mogsadlorin tayin edilmasine, resurslarin idars olunmasina va naticalarin
giymatlondirilmasina koémok edir. Bu, onlarin siiratli doyison diinyada yasil
inkisaf ti¢lin strateji planlar hazirlamaga vo bu planlar etibarl bir sokildo icra
etmoyo hazirlayr.
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Agar sozlor: Didaktik prinsip, fundamentallig, diferensiasiya

Tohsilin fundamentallagdirilmasi toalimin magsadlorina, onun mazmununa,
habels sagirdlorlo isin vasitolorino, metodlarina vo formalarina birbasa tosir gdstoron
amillordon biri kimi qobul edilmslidir. Riyazi tohsilin yeni vozifolorini “biliklarin
secilmasi vo sistemlogdirilmosi, peso vo iimumi elmi biliklorin hacmini o gador do
genislondirmakla deyil, daha ¢ox onlarin miisyyanlagdirilmasi prinsiplarindan istifada
etmoklo olagolondirmok lazimdir. Mogqgalodo prinsiplorin  tohsil standartlar1 vo
kurikulumlar tortib edilorken fonlorarasi olagolorin méhkemlondirilmasindon, miixtalif
elmlarin kasismasinda bélmalarin tadrisina daxil edilmasindon bahs edilir.

HIIII. Anuesa
JNJAKTUYECKHUE ITPUHIOUIIBI N3YUEHUSA HEPABEHCTB

Knwuesvie cnosa: [uoaxmuyeckuii npunyun,  @QyHOAMEHMATLHOCMDb,
ouppepenyuayus

OynnameHTanu3anuio o0pa3oBaHMsl CIENyeT pPacCMaTpuUBaTh Kak OAWH U3
(aKTOpOB, HEMOCPEACTBEHHO BIMAIOMINX HA IeNU 00pa30BaHHSA, €ro COoIepKaHue, a
TaKKe CpeIcTBa, MeToasl M (GopMbl paboTel ¢ oOywarommMuca. HoBwle 3amaun
MaTeMaTHYecKoro o0pa3oBaHMs JOJDKHBI OBITh CBS3aHBl HE CTOJILKO C OTOOPOM U
cHUCTeMaTu3alMeil  3HaHWH, paclupeHneM  o0beMa  NPOQPECCHOHAIBHBIX U
00IIeHayYHBIX 3HAHHM, CKOJIBKO C WCIIOJIh30BaHHEM IMPHHIUIIOB UX OmNpexencHus. B
CTaThbe TOBOPHUTCS 00 YCHJICHHUHM MEXKIMCIMIUIMHAPDHBIX CBA3€H M BKIIOYCHHH B
NpenojiaBaHue NPUHIMIIOB Ha CThIKE Pa3HbIX HAYK MpHU pa3paboTKe 00pa3oBaTeIbHBIX
CTaHJAPTOB M YYEOHBIX MIPOTPAMM.
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SH.SH.Aliyeva
DIDACTIC PRINCIPLES OF LEARNING INEQUALITIES

Keywords: Didactic principle, fundamentality, differentiation

The fundamentalization of education should be considered as one of the factors
that directly affect the goals of education, its content, as well as the means, methods
and forms of work with students. The new tasks of mathematical education should be
connected not so much with the selection and systematization of knowledge, expanding
the volume of professional and general scientific knowledge, but rather with using the
principles of their determination. The article talks about the strengthening of
interdisciplinary relations and the inclusion of the principles in the teaching of sections
at the intersection of different sciences when designing educational standards and
curricula.

Ali tohsilo miinasibotdo fundamentallasdirma daha ¢ox “miioyyon bir
sahado daha dorin tolim” kimi basa disiiliir vo ya “elmi biliklorlo tohsil
prosesinin birlosmasi”, akademik fonlorin mozmununu miivafiq elm saholorinin
saviyyasino yaxinlagdirmaq vo tolobolori on son nozori fikirlorlo tanig etmok
demokdir. Orta moktob T{¢ilin fundamentallagdirmanin belo sorhi diizgilin
goriinmiir. Umumi tohsilin fundamentallagdirilmasina yanasma “tabiot elmi ilo
humanitar komponentlorin tizvi vohdating asaslanir. Tolobonin sonraki praktiki
foaliyyoti liglin elmi osas kimi xidmot edon diinyanin vahid menzarasini
yaratmagq tligiin tohsil fonlorinin mozmunu arasindaki oalago do lazimdir. Basqa
s0zlo, fundamental moktab tohsili mozuna biitiin hayati boyu 6ziiniin hazirlig
va ya yenidon hazirlanmasi ilo bagli masalalori holl etmays, habelo dovlotdo,
comiyyotdo, iqtisadiyyatda bas veron hadisolori dork etmoyo kdmok edon bir
nov “limumbasori baza”dir.

Tohsilin fundamentallagdirilmast  konsepsiyasinin miiasir anlayisi,
stibhoasiz ki, onun humanistlosdirilmasi vo humanitarlasdirilmas: talablori ilo
olagoalondirilmali, soristo asasli yanasmalarin mdvqgelarinds 6z oksini tapmalidir.
Humanitarlagdirma pedaqoji tofokkiiriin osas elementlorindan biridir, prinsips
osaslanir.

V.G.Dorofeev, L.V.Kuznetsova vo E.A.Sedova “riyaziyyat iiciin tolobo
yox, riyaziyyat sagird ii¢lin” tezisi vasitosilo “riyaziyyatin todrisinin humanitar
yonimiinii” miioyyon edirlor ki, bu da soxsiyysto, hor bir soxso digqetin
yonaldilmosi  demokdir. Tohsilin humanitar komponenti insanin monavi
madaniyyati ilo bilavasito bagl oldugundan, sagirdlor insan, tobist vo comiyyot
haqqinda biliklor sistemini monimsomodon riyazi tohsilin humanistlogdirilmasinin

45



S.§.9liyeva

miimkiinstizliylinii basa diismok lazzmdir. Bununla bagli A.X.Naziyev bildirir:
“Biitlin riyaziyyat — akademik bir fon kimi — miikkommal se¢ilmis, asrlor boyu
cilalanmis moggololor sistemidir ki, onlarin hoyata kegcirilmasi insan1 6z aqids vo
diistincalori tizorinds aglinin hokmranligina aligdirir.”

Miiasir anlayisda humanitarlagdirma ideyalar1 (yoni onlar tobiot elmlori
vo tohsilin fizika-riyazi komponentlori ilo miigayise etmodon) tslabalorin
motivasiya sferasini giiclondirmokls, yaradiciligini inkisaf etdirmoklo hoyata
kecirilmalidir vo 6z xiisusiyyatlorini 6ziinds birlosdiron golocok miitoxassislorin
yetisdirilmoasino yonoldilmalidir. Bu, riyazi tohsilin humanistlogdirilmaesi ilo
fundamentallasdirilmasi arasinda birbasa slaqoni ortaya qoyur.

Azorbaycan tohsil strategiyasinin hoyata kecirilmosi, osas anlayislari
sorigto asasli yanasmanin totbiqi ilo asanlagdirilir. Miiasir pedaqogika saristoni
sagirdin inkisaf soviyyasino, onun potensial foaliyyotino, miioyyon foaliyyot
noviine hazirligina vo istoyine miioyyan toloblor toplusu kimi basa disiir.
Bacariq ¢ox vaxt insanin ayrilmaz keyfiyyati, soristonin yerina yetirilmasi li¢iin
foaliyyotlorin ugurla hoyata kegirilmasi tocriibasi kimi sorh olunur. Belalikls,
A.V . Xutorskoyun fikrinco, soristo osasli yanasma tohsilin soxsi vo sosial
monasini birlogdirir. Bunun noticosindo sagird noinki miioyyon miqdarda
molumatt monimsayir, hom do lazimi faaliyyot iisullarini monimsayir.
Bacariqlara asaslanan yanagsmadan istifads hall etmays imkan verir.

Miiasir tohsil islahatlarinin  ayrilmaz xiisusiyyati orta moaktobin
ixtisaslagmasidir. Orta moktobin yuxari pillasindo profil diferensasiyasi, orta
(tam) tohsilin osas tohsil programini monimsomaoyin fonn naticolori inteqrasiya,
osas va ixtisas soviyyalori ilo tonzimlonir. Ogor inteqrasiya soviyyasinda fonn
noticolori osason “limumi tohsilin ideoloji, torbiyovi vo inkisaf etdirici
vozifolorinin  hoyata  kecirilmasino, sagirdlorin  imumi  maodoniyyatinin
formalagdirilmasina” yonoldilirso, sonra artiq osas soviyyado, fonn naticolori
daha cox intellektual inkisafa vo tohsilin Oyronmo moqgsadlorino ¢atmaga
yonoldilir.

Tohsil stategiyalarinin miioyyon edilmis istiqamatlorine asaslanarag, orta
moktob riyaziyyat kursunda borabarsizliklorin Oyronilmosi iigiin prinsiplor
sistemini vurgulayacagiq.

Miiasir tohsilin strateji istigamoti yuxarida gabaqcil inkisaf mogsodino
uygunluq kimi formalasdigindan, bu mogsodo ¢atmaq ligiin diggot gabaqcil
inkisaf prinsipina tabe edilmolidir.

Riyaziyyat tohsili sistemindo aparilan islahatlar kontekstinds gozlonilon
sosial sifarig prinsipi miisllimlordon tokco todris prosesinin galocoyini gormayi
va onun yekun naticasini gabagqcadan gérmoyi deyil, hom do todris prosesinin
“liftiqlindon konara baxmag1” talob edir. Orta moktobda riyaziyyatin on miithiim
bdlmalarindon biri kimi borabarsizliklorin todrisi gostorilon toloblari istisna edo
bilmaz.
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Biitiin ~ tohsil  sistemino  tosir  edon  mithim  amil  onun
fundamentallagdirilmasidir. Bu, tolimin fundamentallagdirilmasi (fundamentalligr)
prinsipinin  basa diigiilmosini  tolob edir. Anlayislarin, miihakimalorin,
giymatlondirmolorin, inanclarin, siiurlarin macmusu olmagqla insanin harokatlorini
istigamotlondirir, eyni zamanda 0zii do davranis vo foaliyystin tosiri altinda
formalasir. Bu prinsipa uygun olaraq, hor hansi bir predmet (bu halda riyazi
barabarsizliklora aiddir) ayriligdan ¢ixir, tocrid olunur, diger riyazi biliklorin
spektrino iizvi sokildo daxil edilir, imumi elmi idrak metodlarindan istifado
imkanlarin ortaya qoyur va idrakin iimumi elmi metodlarindan istifade imkanlarini
ortaya goyur.

Umumtohsil  moktoblorindo ~ fundamentalliq  prinsipinin  hoyata
kecirilmasi o demokdir ki, barabarsizliklorin dyronilmesi yalniz rasional vo
irrasional, eksponensial, borabarsizliyin holli {iglin standart tsullar
manimsamays yonalmis bilikle kifayostlonmali deyildir. Trigonometrik tonliklor
va barabarsizliklor, onlarin sistemlori, hazir kompiiter programlarindan istifads,
o climlodan hallin tapilmas1 vo tanliklorin, barabarsizliklorin hallinin illiistrasiya
edilmasi”, ham do miiasir elmi nailiyyatlor, aktual problemlor vo masalolorlo
bagli molumatlart arasdirmalidir. Borabarsizliklorin substantiv xattinin todqiqi
miioyyon substantiv horokotlorin formalagmasi ilo yanasi, moktoblilorin miivafiq
evristik tsullarla tamis olmasint vo onlarin yasina uygun real todqiqat
faaliyyating colb olunmasini tolab edir.

Moktobdo miixtolif riyazi kurslarda borabarsizliklorin dyronilmasinda
fundamentalliq prinsipi ikili xarakter niimayis etdirir. Bir torofdon,
“borabarsizlik” riyaziyyatin osas anlayisidir vo onun oksor saholori (ododlor
nozoriyyosi, diferensial vo inteqral hesablamalar, ehtimallar nozoriyyasi vo s.)
bu vo ya digor sokildo istifado olunur. Digor torofdon, totbiqi todqigatlarda
borabarsizliklorin fundamental aparatinin totbiqi zoruridir. Boraborsizliklordon
istifads etmokls riyaziyyatin hom klassik ifadslorini effektiv sokilds aragdirmagq,
iimumilosdirmok vo inkisaf etdirmok, hom do onun daha miiasir saholorino
(avtomat nozariyyasi, kodlagdirma nozariyyasi, iqtisadi amoliyyatlarin tadqiqati,
geyri-xotti  programlasdirma) tosir etmok mimkiindiir. Fundamentalliq
prinsipinin bu tozahiirii riyazi biliyin vo onun istifads etdiyi metodlarin
universal xarakterini vurgulamaga komok edir, riyaziyyatin digor elmlor vo
praktika ilo alagalorini niimayis etdirmays komoak edir.

Fundamentalliq prinsipi ilo yaxindan olagali olan, eyniadli konsepsiyaya
osaslanan maliyyologsdirmo prinsipi toloboalorin  bilik vo bacariglarinin
formalasmas1 {i¢iin spiral formali sxemi nozords tutur ki, bu da molum
materialin yeni soviyyads vo yeni keyfiyyatdo agiglanmasini, mévcud biliklorin
yeni olagolora daxil edilmosini vo sistemin vaxtinda uygunlagdirilmasini
miioyyan edir.

Borabarsizliklor moktob riyaziyyatinin substantiv xaotlorinden birine
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(tonliklor vo borabarsizliklor xotti) daxil edildiyi ii¢lin onlarin bu konsepsiya
corcivosindo inkisafi perspektivli gorliniir vo yuxarida gostorilon tomol
morhololorinin  hor birini izlomoys imkan verir. Umumtohsil moktobi
kontekstinds tomolin daxili, fonn tobagalori sagirdlorin praktiki bacariglarinin
tokmillosdirilmosino vo darinlogdirilmasine yonoldilir vo borabarsizliklor
aparatinin totbiqi {liclin coxsayli imkanlar bunun xarici biindvra qatinin
formalagmasi ligiin asas toskil edir.

Yas, saviyya va profil farglandirma prinsiplari. Sagirdin inkisafinda
bir nega yas marhalalarini va bu moarhalalarin har birinds onun daha gox hassas
oldugu pedaqoji tasirlor komplekslorini miioyyon edon hassasligin psixoloji
nozariyyasi. Saviyys forglondirmo tolobalorin miixtalif fordi xiisusiyyatlorini
nozoro alir (mosSolon, materiali monimsomak bacarigi, fonn nailiyyatlori,
miivafiq peso tohsili almaga istigamatlonma va S).

Profil diferensiasiyasi, yas vo soviyyadon forqli olaraq, riyaziyyatin
todrisinin keyfiyyatco forqli soviyyasi ila olagolondirilir vo orta moktobin yuxari
pillasinde 6ziinii gostorir

Boraborsizliklorin  dyronilmosi miixtalif diferensial tolim ndvlorinin
hoyata keg¢irilmasi ti¢lin genis imkanlar yaradir.

Boraboarsizliklorin  dyronilmosi iigiin tortib edilmis prinsiplor miiasir
tohsilin osas tendensiyalarini oks etdiron vahid sistem toskil edir. Miioyyan
edilmis biitlin prinsiplor moktablilorin tohsilinin mezmununun secilmasi va
onun togkili metodologiyasi ilo bagli qanunauygunluqlart forqli sokildo oks
etdirir, lakin real pedaqoji prosesds onlar bir-biri ilo qarsiligh slagads faaliyyot
gostarirlor, tohsilin hor pillosindo meydana c¢ixir, bir-birini tamamlayir vo
giiclondirirlor. Didaktik prinsiplorin bu olaqesi optimalliq prinsipi  kimi
miioyyan edilir.

Qeyd edok ki, tosvir olunan didaktik prinsiplor sistemi minimalizm
xiisusiyyatino malikdir, ¢linki prinsiplorden birinin olmamasi tohsilin miivafiq
strategiyalar1 ilo miioyyon edilmis konsepsiyani tam sokildo agmaga imkan
vermoyacokdir.

Didaktik prinsiplor sisteminin tamligindan danmisarkon, biz onun
biitovlilyline,  hortorofli  tobiotine, ohato  dairesine vo  riyaziyyat
metodologiyasinin miivafiq problem sahasino xidmot etmosi ilo (bu halda
barabarsizliklorin dyronilmosineg) razilasiriq. Eyni kontekstdo vurgulayiriq ki,
yuxarida goOstorilon prinsiplorin  xilisusiyyatlorini basa diismok onlarin
didaktikada anonavi olaraq miioyyon edilmis prinsiplorls alagosini ortaya qoyur.
Onlardan yalniz bir ne¢asini toqdim edirik.

Ardicilhq prinsipi (birbasa osasliliq, maliyyslogdirmo, yas forqi
prinsiploari ilo baghdir) nozords tutur ki, “talimin mozmunu miivafiq struktur vo
montiqi  ardicilligla qurulmali, bolmonin bozi mosalolorinin  nozordon
kecirilmasina yenidon qayitmaq imkanini tomin etmalidir.
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Sistemli prinsip (fundamentalliq prinsipi ilo sortlonir) toklif edir ki,
borabarsizliklorin todqiqi riyaziyyatin saholorinin qarsilighh olaqoesi ideyasina
tabe olmalidir. Bu mévzunun monimsonilmasinin giiclinli vo onun
qavranilmasinin  biitovlilylini  tomin  edocokdir.  Sistemlilik  prinsipine
osaslanaraq, moktoblilor imumi riyazi metodlarin giiclinii niimayis etdirmali,
bilik vo bacariglarini mohkomlondirmok vo tokmillosdirmok tigiin daim
caligmali, onlarin formalagma miiddatini faktiki olaraq artirmalidirlar.

Elmi prinsip. Moktobdo borabarsizliklorin elmi prinsip osasinda
Oyronilmosinin dizayn1 onun togdim olunan materialin olgatanligr ilo soristoli
birlosmasine asaslanmali, macburi tohsil programina yalniz didaktik islonmis
elmi biliklori daxil etmolidir.

Siiur va faaliyyat prinsipi - tohsil prosesinin togkilini, sagirdlorin foal
zehni faaliyyatini tomin etmayi nazards tutur. Riyazi biliyin foaliyyst xarakteri
hamiya molumdur. Lazimi tohsil effekti o halda olds edilo bilor ki, moktablilor
miixtolif problemlorin hollino colb olunsunlar, miilahizo yiiriitms tsullarini
oyratsinlor, yeni faktlar kosf etmoya sévq etsinlor, fonn tizro idrak maraqlarini
stimullagdirsinlar vo dastoklosinlor. Burada miisllimin miihiim vozifasi hor bir
sagird tclin fordi Oyronmo motivlorini askar etmok vo onlarn yiiksok
keyfiyyotli tohsil noticosine ¢evrilmosini  gortlondiron zoruri vasitolori
axtarmaqdir. Foal axtaris voziyyatlori, zehni gorginlik qabiliyyati, ziddiyyatli
miilahizalor qarsisinda 6z fikrini formalasdirmaq ehtiyaci tolobodon miivafiq
soxsi keyfiyyotlori niimayis etdirmoyi tolob edocok vo idrak maraqlarinin
sistemli vo siiurlu inkisafi tokco osas olmayacaqdir.

Olcatanliq vo miimkiinlilyii prinsipi yas, soviyyo vo profil
forqlondirmo prinsipi ilo baglidir. Buna uygun olaraq borabarsizliklorin
Oyronilmosi sagirdlorin oqli vo yas inkisafina adekvat soviyyodo aparilmalidir.
Ol¢atanliq prinsipinin xiisusiyyatlori onun elmi prinsip, yas vo soviyys forqi
prinsiplori ilo bacariqli birlosmasindes, vizuallagdirmanin aktiv istifadosindo,
b6lmonin miicorrad riyazi mozmununun miixtalif vasitolorlo (tobii, simvolik vo
ya grafik tosvirlor) giiclondirilmosinds 6ziinii gostarir.

Bu siyahi, mosolon, bir mévzu sahosi kimi borabarsizliklorin mévcud
inkisaf soviyyasine uygunluq prinsipi, inteqrasiya, se¢gma vo tohsil materialinda
inkisaf potensialinin mévcudlugu prinsiplori ilo davam etdirilo bilor. Bununla
belo, biz onun minimallig, tamhig vo miasir toloblora uygunlugu
xiisusiyyatloring asaslanan 6z prinsiplorimiz sistemimizi rohbor tutacagiq.
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IBTIDAI SINiF MUDLIMLORININ RiYAZi TOLIMINDOKI
PROBLEMLIi ASPEKTLOR

https://doi.org/10.30546/2520-2049.72.3.2024.307

Acar sozlar: tadris metodlar, elektron resurslar, riyazi material, problem

Mogalodo ibtidai tohsil saviyyssinds riyaziyyatin todrisi prosesindo qarsiya
¢ixan problemlor vo onlarm holli yollart aragdirilir. Ibtidai tohsil timumi tohsilin
biingvrasi oldugu ti¢iin bu marhalads riyaziyyat sahoasinds yaranan problemlor darindon
aragdirtlmali vo hall yollar1 tapilib tatbiq edilmslidir. Bu arasdirma va problemlarin
holl edilmasi dorsin keyfiyyotino do miisbat tosir gostorir vo miuollim-gagird
miinasibatlorinin méhkomlonmasinds rol oynayir. Tohsil sahosinds aparilan islahatlar
osasinda tohsilin keyfiyyatinin yiiksaldilmasi 6lkemizin galacok inkisaf va toeraqqisini
tomin edacok yiiksak intellektual soviyyeli, miistaqil diisiinmok vo yaradici foaliyyat
gostormak qgabiliyyatine malik olan gonc naslin yetisdirilmasindon asilidir. Tohsilda
keyfiyystin davamliligimi tomin etmok, homg¢inin {imumi tohsil pillslorindo miiasir
dovriin cagirislarina osaslanmaqla inkisafi sortlondiron doyisiklikloro nail olmaq
qarsida duran miihiim vazifalordondir.

I'2.Muxaunoea

HHPOBJIEMHBIE ACIHHEKTbBI MATEMATHYECKOI'O OBYYEHUS
YUYUATEJIEA HAYAJBHBIX KJIACCOB

Kniouesvle cnoea: memoouxa — 00yYeHus, — INEKMPOHHbIE — PECYpPChl,
MamemamuiecKuil mamepuai,npodiema

B crarse paccmarpuBaroTcsi mpo0OeMbl, BO3HUKAIOLIME B poLecce 00ydeHHs
MaTeMaTHKe Ha HadalbHOM YpPOBHE 0Opa3oBaHUs, W NMyTH WX peureHus. [lockonbky
HayaJbHOE OOpa3oBaHME SBIAETCS OCHOBOM oOmiero oOpa3oBaHMs, NPOOJIEMBI,
BO3HHKAMOIIFE B O0JACTH MaTreMaTWKd Ha 3TOM JTare, JOJDKHBI OBITh TITyOOKO
WCCIICZIOBAaHbl, HAWJCHBI M PEalM30BaHbl pellcHHA. Takoe HCCIENOBAHNE H PELICHHE
3aay IOJOXKUTENBHO BJIMAET HAa KA4eCTBO YPOKa M UIPAET pOJIb B YKPEIUICHUU
OTHOILIECHUH y4uTeNb-yueHUK. IloBbIIeHHe KauecTBa 00pa30BaHUs Ha OCHOBE pedopm,
MPOBOJUMEBIX B chepe 0Opa3oBaHusl, 3aBUCUT OT BOCITUTAHUSI MOJIOJJOTO TIOKOJICHHUS C
BBICOKMM HHTEJUIEKTYyaJbHBIM YPOBHEM, CIIOCOOHOCTHIO CaMOCTOSITETIHHO MBICIUTh U
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OCYHIECTBJISITh TBOPYECKYIO IESTeIhbHOCTh, YTO oOecrmeyut Oymyiiee pa3BUTHE H
mporpecc. Hameil ctpansl. O0OecreueHre HEeNPEPhIBHOCTH KadecTBa 00pa3oBaHMs, a
TaKKe JOCTIDKEHHE M3MEHEHHH B YpPOBHSIX 00mIero oOpa3oBaHUS, OIPEEeNIONINX
pPa3BUTUE C YYETOM BBI30BOB COBPEMCHHOW ATOXH, BXOJISAT B YUCIIO BaXKHBIX 3aJ1ad,
CTOSIINX TIepe] HaMHu.

G.E.Mikayilova

PROBLEMATIC ASPECTS OF MATHEMATICS EDUCATION
FOR PRIMARY SCHOOL TEACHERS

Keywords: teaching methods, electronic resources, mathematical material,
problem

The article examines the problems encountered in the process of teaching
mathematics at the primary education level and their solutions. Since primary
education is the foundation of general education, problems arising in the field of
mathematics at this stage should be deeply investigated and solutions should be found
and implemented. This research and solving problems has a positive effect on the
quality of the lesson and plays a role in strengthening the teacher-student
relationship.Improving the quality of education on the basis of the reforms carried out
in the field of education depends on the education of a young generation with a high
intellectual level, the ability to think independently and perform creative activities,
which will ensure the future development and progress of our country. Ensuring the
continuity of quality in education, as well as achieving changes in general education
levels that condition development based on the challenges of the modern era, are
among the important tasks ahead.

Riyaziyyat1 bilmok — riyazi anlayiglara yiyalonmak, real problemlorin
holli zamani onlardan yerinds istifado edo bilmok, eloco do kommunikasiya
texnologiyalarinda riyazi dildon vo vasitolordon istifado etmoklo informasiyani
almaq vo vermok, zoruri olan imkanlara yiyslonmok iigiin riyaziyyat fonnindon
tadris aparan miiallimlorin {izarine boyiik vozifs diisiir.

Riyaziyyat elmi doqiqlik, konkretlik, montiqi miihakimo tolob edir,
sagirdlorin tofokkiiriiniin miisahido qabiliyyotlorinin inkisafina komoklik
gostarir, onlarin fikri yigcam, konkret, doqiq, aydin ifadeetmo gabiliyyatlorini
artirir vo montiqi tofokkiirlorinin inkisafi tiglin méhkom zomin yaradir.

Riyaziyyat tolimi prosesindo miixtolif metod vo priyomlardan istifado
edorkon, moévzunun mozmunu vo xiisusiyyetine miivafiq olanlar1 homiso 6n
plana kecirmok lazimdir.Lakin bu zaman didaktik prinsiplorin gozlonilmasina,
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tolimin hoyatla, sagirdlorin inkisafi vo torbiyosi ilo olagoesino digqgot
yetirilmolidir [2, $.126]. Misllimlorin tolim zamani qarsilasdiglar1 problemlor
vo onlarin halli yollart ibtidai siniflorde riyaziyyat fonninden sagirdlore basa
diisdiiklori sokilds, elmi cohatdon qiisursuz toqdim edilmali, riyazi masalolorin
hallinds sagirdlor miistoqilliys sovq edilmalidir.

Bos ibtidai sinif miisllimlorinin riyazi hazirliginda hansi problemlorls
qarsilasmaq olar?

Ibtidai sinif miiollimlori riyazi hazirliq prosesinda bir nego miixtolif
problemlos iizlogo bilorlor:

1. Tadris materiahimin kompleksliyi: Birinci sinif riyaziyyat darsinda
todris olunan mozmun, ¢ox zaman usaqlar {igiin yeni vo miirokkob ola bilar.
Misllimlor bu materiali sado Vo anlasigli bir sokildo toqdim etmok iigilin
yaradici todbirlor gormolidirlor.

2. Farginds olmadan gerilayan sagirdlar: Bozi usaqlar riyaziyyatda
monfi tocriibalor yasayaraq Ozgiivonlorini itiro bilorlor. Miisllimlor bu
tocriibolori  miisboto  ¢evirmok liglin empatiya vo torbiyavi todbirlor
gormolidirlor.

3. Hor bir sagirdin forgliliyi: ibtidai siniflords, sagirdlor arasinda
riyaziyyat biliklorinin forqliliyi olur. Muallimlor bu forgliliklori basa diismolidir
Vo hor bir sagirdo uygun yanasma toklif etmalidirlor. Tolim usagin maraq vo
tolobatlarina, onun bilik saviyyasino, imkan vo gabiliyystlorina yonalmolidir.
Miiollim toroafindon sagirdo soxsiyyst kimi yanasilmali, onun fordi cohatlori
nozors alinmali vo ona hérmot asasinda miinasibat gostarilmolidir [1, 5.198].

4. Birbasa sinif idaragiliyi: Birinci sinifdo, usaqlarin dorslors
davamiyyati vo davranisi ilo bagli idara prosesi, miallimlor tigiin shamiyyatli
bir mosaladir. Miallimlor, sakit vo effektiv sinif idarosi tgiin effektiv
strategiyalar vo yonlondirmolor tatbiq etmolidir.

Bu problemlari hall etmak tiglin miiallimlor tacriibali va yaradici olmali,
homkar miollimlor arasinda fikir miibadilasi ilo 6z bilik va tocriibalorini
artirmalidirlar.

Qeyd olunan problemlori hall etmok {igiin hansi {isul vo vasitolor var?

1. Differensiyasiya edilmis tadris: Sagirdlorin forglonan talablorinog
uygun olaraq dors torzini vo materiali tonzimlomok, hor bir sagirdo miivafiq
dostok toklif etmok ticlin 6nomlidir. Bu, qrup islori, forgli todris metodlart vo
miioyyan doracads toraqgi icazs veran tolimatlariéziinds ehtiva edir.

2. Yaradict tadris metodlari: Oyunlar, misahidolor, riyazi
problemlarin halli ii¢iin hoyatda isloyan miiqayisalor va praktiki talimatlar kKimi
yaradici todris tisullari, Gyrancilorin maraqlarini colb etmok vo onlari 6yronmo
prosesino calb etmok {iglin effektivdir. Aparilmis todqigatlarla siibut

tolim prosesinds onlar1 axtarig-idraki foaliyyata calb etmak lazimdir [3, 5.293]
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3. Tarbiyavi dastok: Sagirdlorin dzgilivenini artirmaq va ya barpa etmok
tictin muallimlarin torbiyavi dastok gostarmasi vacibdir. Pozitiv geridoniis, 6z-
badii inkisafiniartirmaq vo masuliyyst duygusunu artirmaq bu mogsadlors nail
olmaqda komok edo bilor.

4. s birliyi vo fardilosma: Miiallimlor arasinda fikir miibadilosi vo
tocriiba paylasimi, effektiv todris metodlarini 6yranmok va hall yollarini tapmaq
tclin yararhidir. Homginin, miuallimlor bir-birilori ilo maslahatlosorok vo
tocriibalorini boliisarak sagirdlora daha yaxsi dostok vera bilarlor.

5. Sosial va psixoloji dastak:Sagirdlorin sosial vo psixoloji doastaya
chtiyaci ola bilor. Millimlor, bu doastoyi tomin etmok {iglin moktob
psixologlari, tarbiyavi maslahatgilor vo ya miioyyan tohsil omokdaslari ilo alage
saxlamagla komok ala bilarlar.

Bu iisullar miiallimlorin riyazi hazirliq prosesindoki problemlori hall
etmokdo vo sagirdlorin 6z potensiallarini tam 6l¢iido inksaf etdirmokdo kdmok
eda bilar.

Ibtidai sinif miiollimlori riyazi hazirliq prosesindo problemlori hall
etmok tli¢lin asagidaki elektron resurslardan istifads edo bilorlor:

1. E-6yronmo platformalari: Misllimlor, online moktob platformalar:
Vo tohsil voziyyat platformalari kimi e-Gyronmaresurslarindan istifado edorok
sagirdlors togdim olunan materiali dastokloya bilorlor. Bu platformalar genis bir
todris materiali spektrini toklif edir vo miallimlori 6zol tolimatlar, sinaq
imkanlar1 va hotta interaktiv riyazi oyunlar tomin edir.

2. Riyaziyyata aid oyun va tatbiglor: Internetdo xeyli sayda pulsuz vo
ya Odonisli riyaziyyat oyunlari va tatbiglori mévcuddur. Bu totbiglor sagirdlora
riyazi vo montiqi diistiinmani Vo masalo holletms vardisine tosviq edir vo eyni
zamanda aylancali bir tacriiba tomin edir.

3. E-kitabxanalar va e-manbalar: Elektron kitabxanalar vo online
monbalor, miisllimlars vo sagirdlora genis bir riyazi material bazasi toklif edir.
Bu, osas riyazi konseptlori, mosalo hall tdsullarimi, tolimatlar1 vo praktik
sonadlari shato edir.

4. Riyaziyyata aid dars videolari: Pulsuz vs ya 6danisli online videolar
Vo dors platformalari, miiallimlora 6z riyaziyyat doarslorini yiikksok Saviyyada
toskil etmok {igiin materiallar1 toqdim edo bilor. Bu videolar mioallimlarin
darsinin todrisini dastoklomok vo sagirdlorin mozmunu daha yaxsi basa
diismasine komok etmoak tigiin faydali olur.

5. Riyaziyyat forumlar1 vo interaktiv platformalar: Interaktiv
riyaziyyat forumlar1 vo platformalari, miollimlora miiraciot eda bilocayi bir
mokan tomin edir. Bu platformalarda, digor miisllimlorlo fikir miibadilasi
etmok, sual vermak vo yeni dars tisullar1 ii¢iin maslohat almaq miimkiindiir.
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Bu elektron resurslar, millimlorin  riyaziyyatdan hazirligin
problemlarinin hollina komok edorok sagirdlorin riyazi bacariglarii inkisaf
etdirmok ti¢iin dastok verir.

Yaranmis bu problemlori daha tez vo sads iisulla necos hall etmak olar?

Problemlori daha tez vo sado iisulla hoall etmok iigiin asagidaki yollari
nazordon kegira bilorik:

1. Problems tacriibali yanasma: Problemi nozordon kegirarkan,
miisllim 6z tocriibasindan va biliklorindan istifads edorak, daha tez vo sads bir
hall yolu tapmaga ¢alismalidir. ©gar daha 6nco buna banzar bir problemi hall
edibsa, 0 zaman miimkiin olan an optimal hall yolu ti¢iin ¢alismalidir.

2. Dastak almaq: Digar miiallimlor, moktab riyaziyyat torbiyagilori vo
ya online riyaziyyat forumlart kimi resurslardan dostok almaq
moagsadoduygundur. Digar insanlarin taklif etdiyi sads va effektiv hall yollardan
istifads edarok problemlari daha tez hoall eds bilarsiniz.

3. Basit metodlar: Problemi holl etmok ii¢lin miimkiin olduqca sada
metodlar vo formalar istifado etmok effektiv olur. Bazan, problemi an minimal
riyazi omoliyyatlarla holl etmok miimkiindiir. Sads toplama, ¢ixma, vurma vo
bdlma omoaliyyatlar1 ilo problemo yanasmaq daha siiratli hall tapacagimiza
imkan yaradir.

4. Montiqi yanasma: Problemi montiqi olaraq anlamaga calismaq
lazzimdir. Problemi baslangic va natico montiqi ilo arasdirmali vo problemi bu
perspektivda dogiglosdirmaliyik. Moantiqi yanasma, ¢ox vaxt, problemi hall
etmok ti¢iin daha dogru va siiratli bir yol tomin edir.

5. Inkisaf etmis arasdirma beynoalxalq resurslari: Internetds,
riyaziyyat problemlarinin hallino kémok edon bir ¢ox beynalxalq vo lokal
resurslar movcuddur. Bu resurslar, miimkiin olan an sado vo tez hall yollarin
axtarmaqg va toklif etmok ti¢iin forqli yanasmalar toqdim edir.

Bu yollar, problemlori daha tez va sads bir sokilda hall etmays komok edacak.
Hor bir problems miixtolif ciir yanasmaq vo miimkiin olan on effektiv vo
minimal hall yollarini axtarmaq énomlidir.

Belaliklo, ibtidai sinif miisllimlorinin riyaziyyatdan hazirliq prosesindo
qarsiya c¢ixan problemlor dorindon aragdirilib holl yollaritogdim olundu.
Riyaziyyatin tolimi metodlarinda bu kimi problemlorin holli miiollim-sagird
miinasibatlorinin daha ugurlu vo effektiv inkisafina gorait yaradir.
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WCCJEJOBAHHUE KOMILJIEKCA Mn (IT) C 1,2,4,5-
BEH30JITETPAKAPEOHOBO# KUCJIOTOM

https://doi.org/10.30546/2520-2049.72.3.2024.311

Knwuesvie cnosa: mapeaney, nupomMeriumosas KUCiomad, aK6aKOMNIEKC,
8000POOHAS C653b, MEPMULECKAST YCMOUYUBOCIIb

CuntesupoBan  OwsimepHeid  kKommuieke  Mapramma (1) ¢ 1,2.4,5-
OeH30ITeTPaKapOOHOBO KHCJIOTOM Mn,[CgH,(COO0),4(H:0)6], o6agaroImin
CYNPaMOJIEKYJISIPHON CTPYKTypol. MerogaMu 3JIeMEHTHOTO, peHTreHorpaduueckoro,
HK-cniekTpockornmueckoro u  audhepeHIMaTbHO-TEPMUIECKOT0  aHAITM30B  U3YUCHBI
COCTaB M CTPOCHUE KOMIUIEKca. Ha 0CHOBE aHANM30B YCTaHOBJICHBI MHIUBUIYATLHOCTD H
xumuueckas popmyna Mny[CeH,(COO),(H0)s]KOMITTEKCHOTO COEMUHEHHS, a TaKkKe
M3yUYeH MPOIIECC €0 TEPMUIECKOTo pasiokenus. [lokazaHo, 4to oHO ycroitumBo 10 110
°C. B TemmeparyproM nuTepBane 300-550 °C mpomcxomuT pasiokeHHE GE3BOIHOTO
KOMIUIEKCa M BBITOPAHUE OPTAaHUUECKOTO OCTaTKa, KOHEYHBIM MPOIYKTOM ocTtaercst MnO.
IMo pesynpTaTaM TPOBENCHHBIX HWCCIENIOBAHUN YCTAHOBIICHO, YTO B KOODJIMHAIIHIO
Ka&)KIOTo LEHTPAJbHOTO aroMa BXOAAT YEThIpEe aToMa KUCIOpOAa ABYX KapOOKCHIIBHBIX
TPYIII TI0 XEeJIATHOMY THITY M JIBa aTOMa KHCJIOPO/Ia IBYX MOJICKYJ BOABL. Takum oOpazom
KOOpAMHAIIMOHHOE YUCIIO MapraHiia JOTMOIHATCS A0 6 U KOOPIAMHALMOHHBIA MOJHMAIIP
MapraHIia-oKTasIp.

F.B.Oliyeva, M.K. Mungiyeva, S.R.Maommadova, P.S.Safaorova

1,2,4,5-BENZOLTETRAKARBON TURSUSU iL® Mn(IT) KOMPLEKSININ
TODQIQI

Acgar sézlar: mangan, piromellit tursusu, akva kompleks,hidrogen rabitasi,
termiki davamliq

Supramolekulyar qurulusa malik olan Mn(II)1,2,4,5-benzoltetrakarbon tursusu
ilo ikiniivali kompleksi sintez edilmisdir. Elementar, rentgenoqrafik vo derivatografik
analizi usullarindan istifado etmoklo kompleks birlosmonin torkibi vo qurulusu
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Oyronilmigdir. Analizin naticalori osasinda kompleks birlogsmasinin individualligi vo
kimyoavi formulu Mn, [C¢Hp(COO), (H20)s] miioyyon edilmis homginin istiliklo
pargalanma prosesi todqiq edilmisdir. 110° C-o godor davamli oldugu gostorilmisdir.
Susuz kompleks birlosmonin pargalanmasi 300 °-550°C temperatur intervalinda gedir,
tizvi qaliglar yanir vo son mohsul kimi MnO qalir. Tadqigatlarin naticalorine asason
miioyyon edilmigdir ki, hor bir morkozi atomun koordinasiyasina xelat tipli iki
karboksil qrupunun dérd oksigen atomu vo iki su molekulunun iki oksigen atomu
daxildir. Belaliklo, manganin koordinasiya ododi 6-ya tamamlanacaq vo manganin
koordinasiya poliedri oktaedr olacaqdir.

F.B.Aliyeva, M.K.Munshiyeva, S.R.Mammadova, P.S.Safarova

STUDY OF Mn(1l) COMPLEX WITH 1,2,4,5- BENZENETETRA
CARBOXYLIC ACID

Keywords: manganese, pyromellitic acid, aqua complex, hydrogen bond,
thermal stability

A binuclear complex of Mn(ll) 1,2,4,5-benzenetetracarboxylic acid with a
supramolecular structure was synthesized. The composition and structure of the
complex compound were studied using elemental, X-ray diffraction, and
derivatographicanalysis methods. Based on the results of the analysis, the individuality
and chemical formula of the complex compound Mn, [CsHx(COO),(H,0)e] was
determined, and its thermal decomposition process was studied. It has been shown that
this complex is stable up to 110°C. Decomposition of the anhydrous complex takes
place in the temperature range of 300-550°C, organic residues are burned, and MnO
remains as the final product. According to the research results, it was determined that
the coordination of central atom includes four oxygen atoms of two carboxyl groups of
chelate type and two oxygen atoms of two water molecules. Thus, the coordination
number of manganese will be rounded to 6, and the coordination polyhedron of
manganese will be an octahedron.

BBenenue

Panee Hamu OBIIM CHHTE3MPOBAHBI KapOOKCHIIATHI JBYXOCHOBHBIX
KHCIIOT, B YacTHOCTH (raneBoil u TepedraneBoil. YCTaHOBIEHO, YTO OHU
UMEIOT COOTBETCTBCHHO 3MUT'3ar000pa3HyI0 M JICHTOYHYIO CTPYKTYPHI, KOTOPBIC
C OpraHMYeCKHMMH KUCIOTaMHU (YKCYCHOM M MypaBbUHOW) NalOT COETUHEHUS
BKJIFOUCHHUS THIIA «FOCTh-X03suH» [2, 4, 6, 7, 8, ¢.100-112, ¢.43-47, c.1181—
1186, c.77-90, c. 1183-1189]. Hekoropble U3 ATUX KOMIUIEKCOB YIAYHO
MPUMEHSIOTCS B  HE(PTSIHOW MPOMBIIIICHHOCTH, HWMEHHO Ojaromaps WX
CBOMCTBaM KIaTpooOpa3zoBaHUs caMOCOpOCKoi co cmonamu [5, 26, c¢.117-126,
c.16-20]. YcTaHOBIIEHO, YTO MPU B3aUMOJICHUCTBUHU ITHX KOMIUIEKCOB C HE(DTHIO
BO3HUKAIOT HEBAJICTHHIE CTEKUHT B3aUMOJCHCTBUS MEXIY IOPHCTHIMU
KOOPJIWHAIIMOHHBIMHA ~ IMOJIAMEPAMU ¥ XPOMATHYECKHMH  aCCOIMATaMH,
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coJiepXKaluMucs B He(PTH, KOTOpBIE pa3pyllaloT ATH aCCOLMATHl HA MEJIKHE
¢dbparMeHThl, 4TO 00ECIeYnBaeT CHUKEHHUE BA3KOCTH HE(DTH U YIydYIlIaeT ee
TEKY4ECTb.

B Hactosmiee BpeMs CTPYKTYpHBIH JAM3aiiH  KOOPAWHAIIMOHHBIX
[IOJIMMEPOB TPOJIOJKAET NpPUBJIEKAaTh BHUMAaHHUE MCCIIEOBaTENei BO BCEM
MHUpE U3-32 €r0 YHUKAJIbHBIX OCOOCHHOCTEH, TaKMX KaK yHHBEpCalabHOCTH [ 10,
13, 21, ¢.5419, ¢.733-734, c.64-65], ctpykrypa [19, ¢.565], Tomomorus cetu
[20, c.1-2]. KoopauHAIMOHHBIC MOJMMEPHI IMPUMEHSAIOTCS  BO MHOI'HX
00JacTsIX, BKJIFOYAst OYMCTKY CTOYHBIX BOJ [24, c.4-5], XpaHEHUE U Cemapario
raza [17,18 ¢.1477], rereporennslii katanu3 [22, c.1-3], HeauHelHas onTHKa
[11 c. 8372-8375], noctaBka yiekapcTB [12, ¢.60-62] u T.1.

boumn  u3yuensl komrmuiekcHbie coeannenus meau (II) , kobamera (II),
uuHka (II), xenesa (II) u (III)c nupoMeaTuTOBON KUCIOTON.Y CTaHOBIEHO, YTO
yKa3aHHbBIE COCIMHEHUS TaKKe 00pa3yloT H30MOPQHYIO0 CTPYKTYpY [25, 26, 28,
29, ¢.12-17, ¢.10-16, ¢.6-8, c.1-5].

VYcraHoBieHo, 4TO  00pa3oBaHME TAaKMX  THUIOB  COEAMHEHHM
HEMOCPEACTBEHHO CBA3aHO C UX CTpYKTypamu. briarogapst cBouM moimMepHo-
KaHaIbHBIM CTPYKTYpaM, OHHM BKJIOYAIOT B Ce€Os pa3iuyHbIe MOJIEKYIIBI.
KonmdecTBo BKIIFOUAEMBIX MOJEKYJT 3aBHCHT OT pa3Mepa M T'€OMETPUYECKUX
®opM KaHAJIOB U UX COOTBETCTBUS pazMepy U (hopMe 3TUX MOJIEKYI.

W3 ar1oil cepunpacmudpoBaHa KpUCTAJUIMUECKasl CTPYKTypa JAEKaruJIpaTHOro
komruiekca meau (1) (puc.1) [9, ¢1532-1538].

Puc.1. Kpucmannuueckas cmpykmypa KOMIIEKCHO20 COCOUHCHUS
[Cu,(CsH2(CO0)4(H20)s](H20),
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W3 cTpyKTypbl JaHHOTO COEIMHEHUS BUIHO, YTO KOMILJIEKC COCTOUT U3
MOJIMMEPHBIX CEeTOK MapajuiesnibHoi Tuiockoctu (011). KucioTHeiii annoH ajis
KOOPJMHAIIMOHHOTO BO3JCHCTBUS HCIOIB3YeT BCE YETHIPE KapOOKCHIIBHBIC
TPYIIIIBIL.

B cocraB KpuCTamIM4eckoro COEIMHEHUs KpoMe€ KOOPAMHALMOHHO
CBA3aHHBIX C aTOMaMM MEJIM MOJEKYJI BOJbl BXOIAT TAKXKE JIBE MOJIEKYJIbI
KPUCTAJUTM3AIMOHHON BOJIbI, KOTOpPHIE C TIOMOINBIO BOJOPOJHBIX CBS3EH,
OXBAaTHIBAIOIIMX BCE aTOMbI KUCJIOPOJA, CBS3BIBAIOT CJIOU B €JUHOE LEJIOE B
BUJIE KpUCTAIUTMYECKOM 3D CTpyKTYpHI.

Henbto HacTosimield pabOTHI SBISIETCS CHUHTE3 CYMPaMOJIEKYISIPHOTO
koMmIuiekca Mapranua (II) ¢ mupomennTuToBON KHCIOTONW M UCCIIEOBaHUE €0
CTPYKTYPHO-XMMHYECKHX OCOOCHHOCTEH.

benzonrerpakapboHoBas Wi MUPOMEIITUTOBAS KHCJIOTa-
MOJIMKAPOOKCHUIIAT  SIBISIETCS  LIGHTPOCUMMETPUYHBIM  COEIMHEHUEM. ITO
BOXHBIUMYJIbTUACHTaTHBIUIMTaH [14, 23, ¢.995-996, c.1-4,], Onaromaps
YeThIpeM KapOOKCHIBHBIM TPYIIaM OH MOKET MPOSIBISITh Pa3IHYHBIC THIIBI
KOOPJAMHAIIMK €  TIOJIYYCHHEM  MHOTOYHCICHHBIX  KOOPAMHAIIMOHHBIX
MOJIMMEPOB, OAHOMEPHBIX IIEMOYEK, IBYMEPHBIX CIIOEB U TPEXMEPHBIX CETeH
[15, 16, 30, ¢.65-69, c.385, ¢.207].

Mapranen; (II) umeer (3d5 482) BAJICHTHBIE JJIEKTPOHBI, KOTOpHIE
SIBJSIIOTCS CTPYKTYPHBIMHU HAIPABJISIONIMMUA areHTaMd U MOTYT TMPUBOJUTH K
UCKOKEHUIO KOOPAWHAIIMOHHOM KOHGUTypallid [EHTPaTbHOTO MeTallia,
00yclaBIMBAIOUIMM YHUKAJIbHBIE CBOMCTBA MaTepHAIOB HA OCHOBE MapraHIa.

JKCNEePUMEHTAIbHAA YaCTh

PearenTtsl ObLTM TpUOOpPETEHBI W3 KOMMEPYECKUX MCTOYHHUKOB H
UCTIONIL30BANINCh ~ 0€3  JOMOJMHHUTENbHOW  OYHCTKU.  CBEKEKHIISTUeHas
OUCTUJUTMPOBaHHAsl BOJAa MHCIIOJIBb30BajlaCh Ha NPOTSHKEHHE BCEro CHHTE3a
COCIMHEHUS.

PentrenodazoBsiii ananu3 npoBoawin Ha mpudbope Commander Sample
ID (Coupled Two Theta) ¢ MeqHBIM KaTOIOM.

HK-criekTp mornomieHuss cauManu Ha mpuoope Nicole 1810 dupmbl
Thermo Scientific, 8 o6mactu 400-4000 cm™. OOpa3sipl TOTOBWIIM B BHJIC
CyCIIEH3MI B Ba3eJIMHOBOM MacJje NPy KOMHATHOM TeMIiepaType.

JlepuBaTorpamMmbl 3anuceiBainch Ha nepuBatorpade STA-449, F-3
(®PT’) B a30THOI cpexe.

OnemenTtHsli aHamu3 Ha C, H BeimonHeH Ha aHamu3atope
CHNSO<<E>> ¢upmbi ERBA. ConepkaHue MeTajlIOB PaCCUUTHIBAIU U3
KPUBOH TIOTEPH MacCchl MO KOJMYECTBY OKCHJA, MOJYYEHHOTO TIOCIe
HarpeBaHus Ha gaepuBarorpade no 800°C. [Ins cuHTe3a KOMIUIEKCHOTO
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coeaunenus: ucnosnb3oBaan, MnCly-6H,0,NaHCO; (x4) U mUpOMEUITUTOBYIO
kucinotyCysHo(COOH), (xu).

CoennHeHrne OBLIO MOMYYEHO B3aMMOJICHCTBHEM CTEXHOMETPHUYECKOTO
KOJIMYEeCTBA COCJAMHEHUS MeTayuia W juranna (2:1) B BogHom pactope. s
MOJTy4eHUs KOMIUIEKCa K | MOJb MUPOMEIUTUTOBOM KHCIIOTBHI TOCTEIICHHO
npubaBs cHayana 100 M TUCTHUIMPOBAHHOM BOJBI, a 3aTeM IOPLUUSIMU
no6asinsin 4 moas NaHCO3 B BogHo# cpene ¢ nepememuBanueM mpu 80°C. K
MOJIyYUEHHOMY TOpAYEMY pacTBOpY MNPUOABIAIM BOIHBIA  pacTBOp 2
MotbMnCly-6H,O conm, paBaigu OCTBITH JO KOMHATHOM TeMmIepaTypbl H
¢unbrpoBanu. IlomyyeHHBIH OCaIOK CHadajga MPOMBIBAJIM HECKOJIBKO pa3s
JTUCTUJUTMPOBAHHOM TEIJION BOJIOH, @ TOTOM OEH30JI0M M BBICYIIIMBAIN BHAYAJIE
Ha BO3/yXe, a 3areM B cymwibHOM Ikady npu 50°C. Ilonukpucranindeckuit
MOPOIIOK OJIeTHO-pO30BOTO 1BET. Boixon npoaykra cunresa ( 85 %).

Pe3yabTaTel H 00cyxKI1eHne
AHanu3nbiii pacuet s npoaykra cunre3a: C 23,90%; H 3,41%; Mn 23,36%;
O-octaiibH0e49,35. XuMudeckass ¢GopMysia KOMIUIEKCHOTO COCTUHCHHS I10
pesyinbrataM  aneMeHTHOro  aHanmm3a  MnpL(H;0)s  (L—CgHp(COO),),
(M;=467,50).

Coupled TwoTheta/Theta) WiL=1 540€

Puc.2. Penmeenozpamma Koopdunauuonnozo coeouHenus
Mn,[CsH2(COO), (H20)6]
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AHanmu3 pEHTreHOrpaMMBbl IMOKa3aJ, YTO MOJYYEHHOE COCIUHEHHE
COCTOMT U3 OJHOW (a3l U OHO HE OYEHb BBICOKOKPHUCTAJUIMYHO, HO Ha
IuQpakTorpaMMe HMMEIOTCS YETKHE WHTCHCUBHBIE MAaKCHUMYMBI, KOTOpBIC
pacmpocTpaHeHbl MO BCEM YIJlaM, a TaKKe COEJIMHEHHE HMEIOT BBICOKYIO
CUMMETpHI0. B nudpakrorpaMme 3TOro COeJMHEHUSI BCE MAKCUMYMBI XOPOIIO
uaeHtTuguuupyoTcs ¢ Makcumymaa=11.58, b=8.89, ¢c=7.78 A.

HK-criekTp KOMITJIEKCHOTO COSIMHEHUS TpeICTaBiIeH Ha puc. 2. OTkyna
BHIHO, 4TO B oOmactu 1593,63 u 1462,88 cM? mosBIseTCs ueTkas T1oJioca,
KOTOpasi OTHOCHUTCSI KaCUMMETPUUYHOM (vas) M CHUMMETpUYHOM (vs) moiocam
MOTJIONIECHUST KapOOKCHIIBHBIX TPYII TETPAaHUOHATHPOMEITIUTOBON KHCIIOTHI.
3nayenne pasHoctu A[va(CO;)-vc(CO;)], xoropoecocrasusier 130 em™
MOKA3bIBAET, YTO KapOOKCUJIATHBIE AHUOHBI TUPOMEITTUTOBON KUCIOTHI UMEIOT
XenaTHyro OugeHTaTHyo GyHkiuio [1, 3 ¢.190-195].

Kpome storo B UK-cnektpe MMeeTcs HMIMpOKasl MOoJIoca MOTJIOLIECHHS
mpu 3600-3200 cm™, (accUMMeTpHUHbIE M CHMMETPHYHBIC)  BAJICHTHBIC
konebanuss OH-rpynm Boasl)u mpu  1663—1600 emt (mepopmanoHHBIC
konebanus HOH), koTopble XapakTepHbI ISl KPUCTAUIN3ALMOHHBIX MOJEKYJ
BOJIBI.

Puc.3. UK-cnexmp xoopounayuonnoeo coedurenusMny[CsHy(COO), (H20)6]

Jns onpeneneHuss KOTUYECTBA, TEMIIEPATYphl YIAICHUS W XapaKTepa
JAeruapaTallid M B 1EJIOM, TEPMHUYECKOH JeCTPYKUUH KOMIUIEKCHOTO
COCIMHEHUS, TPOBEJCH TEPMOTPAaBUMETPHUECKUI aHaIM3 B TEMIIEPATyPHOM
unrepBasie ot 20-900°C (ckopocth HarpeBanust 10°/mMuH, 3TanoHAl>Og,
atmocdepa Ny, TT" kopp./muan.uzmep. 000/35000mr).

62



HUCCJIE[JOBAHUE KOMIIVIEKCAMn (1) C 1,2,4,5 ...

T M e 440° TTA WngBiwr)

\_/ IMEHeHI S a

LEENA R e

wannkt A%

B0

70

60

50

Mem: 1507 C

1
17 mare-Pinr (CloTaTouHa"

30 wrarca 15 O

20

100 200 300 400 500 B00 700
Temnewarvoa [~C

Puc.4. Tepmoecpasuepamma KOMHIEKCHO20 COCOUHEHUS
Mn,[CsH2(COO), (H20)6]

PasnoxkeHne KOMIUIEKCHOT'O COEIMHEHMS TekcaakBaOucOens3onl,2,4,5-
Terpakapbonarto gumapranna (II) maummaercs npu 110°C B TemmepaTypHOM
untepsane  110-205°C  u  compoBoxkaaeTcss — HErMyOOKUM,  YETKUM
sHpoTepMudeckuM dddexrom ¢ MakcumymoM mpu 150°C M cooTBeTCTBYET
yIaJE€HUIO IECTU MOJIEKYI BOJBI.

DKCIIEpUMEHTAJIbHOE 3HAYEHUE TNOTepu Macchl coctaBisier 24%
(Beruncieno  22,98%). VYpanmeHue MOJEKyl BOABI C OJHUM  YETKUM
HAOMETpHYECKUM 3(P(HEKTOM M JTOCTATOYHO BBICOKOW Temmeparypoit (110-
205°C) MOKA3bIBAIOT, YTO OHHU SBIAIOTCS KOOPJMHAIIMOHHBIMH W CHJIBHO
CBSA3aHBI C LICHTPAJIBLHBIM AaTOMOM.

[IpoMexyTouHEIH Ge3BOAHEIN Kommiekc yctoiumB mo 300°C, dro
KpaiiHe peiko I8 KOMIUIEKCHBIX coemuHeHuit. Ilpu 300°C mocrenmeHHO B
temmnepatypaoMm nHTepBane 300-530°C mpoucxoauT pasioikeHHe Ge3BOIHOTO
KOMILUIEKCA W BBITOPAHME OPraHUYECKOrO0 OCTaTKa C €AUHBIM YETKUM
IK30TepPMHUECKUM 3PHEKTOM ¢ MAKCHMYMOM 440°C. [Ipu 3TOM moTepss Macchl
COCTaBJIsIET 3KcnepuMeHTaNbHO 53% (BbrunciieHo 49,79%). B Buje KoHEUHOTO
npoaykra octaercst MnO.

Huxe mpuBenena cxema TBepao(a3HOro MPEeBpaIICHUS KOMIUIEKCHOTO
COETMHEHUS:

110 — 205(150)°C 300 — 530(440)°C
MnCsH2(CO0)4:6H2 0] —————» Mm[CeHx(COON] — 5 2MnO
—6H,0 OpraHHKa
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OcHoBHbIE TepMoOTpadUIeCKUe MaHHBIE KOMIUIEKCHOTO COCIMHEHUS
MpeJ/iCTaBICHBI B Ta0II.

Tabauua.
OcHnognvie mepmozpagpuieckue napamempsbl KOMNIEKCHO20 COCOUHEHUS
0 0 0 0 VObUIE Macchl
Coenunenue Tau,uor C Toksor C | Togsor C, Tanaov C HaiiieHo | BbIumCIIeHO
an[CGHz(COO)46H20]

—6H,0 110-205 150 24 22,98
AHVOH KHCJIOTBI 300-530 440 53 49,79
MnO 25,0 27,23

Takum 00pa3om, pe3ylbTaThl TEPMOTPABUMETPUIECKOTO HCCIICIOBAHUS
MOKAa3alii, YTO W3YYCHHBIH KOMIUICKC MMEET XHUMHUYECKYI0 QopMyIy
Mn,[CeH2(COO)4(H20)6], koTOpast xopomio coriacyercss ¢ (HopMysioi,
MOJTYYEHHOU OT JJAHHBIX 3JIEMEHTHOTO aHAJIH3a.

CornacHo pe3ynbTaTtaM MPOBEJCHHBIX HCCICIOBAHUN B KOOPIUHAIIUIO
KOKIOrO0 IIEHTPAILHOTO aToMa BXOJAT YEThIPE aTOMa KHCIOpoaa IBYX
KapOOKCWJIBHBIX TPYII O XEJaTHOMY THITy M JBa aToMa KHCJIOpOJa JBYX
MOJIEKYJ BOABI M TakuM O00pa3oM, KOOPAMHAIIMOHHOE YHCIIO MapraHia
JOMOJHATCS 10 6. KoOpIMHAIIMOHHBIH TOIU3Ip MapraHiia-OKTasip.

Puc.5. Ilpeononacaemas cxemamuueckas KOMNJICKCHAsSL CMPYKMYPA
komnaexcrozo coeounenus Mn, [CsHo(COO)4 (H,0)g]

OcranpHble MOJEKYJIbl BOJAbI B KOOPJIMHALMIO LEHTPAIBHOIO METalljia
HE BXOJAT, a y4YacTBYIOT B OOpa30BaHMHM BOJOPOJHBIX CBS3CH. DTH CBS3H
COEIIMHSIOT TMOJIMMEPHBIE CIOM MEXAy coboit Bmonb Hampasinenuit [010] u
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[001]. Takum oOpa3zom, AByMEpHas CTPYKTYpa KOMILIEKCHOTO COEAMHEHUS
MOCPEACTBOM BOJJOPOJIHBIX CBsi3el mpeBpamiaercs B 3D cTpykTypy.

BriBoabI
1. BnepBble cuHTe3upoBaH OusaepHbii komiuiekc Mmapranua (II) c
IIUPOMEJUINTOBON KHUCIIOTOM, UCCIIE0BAH €r0 COCTaB M JaHa IpeAroJaracMas
CXeMaTHh4ecKasi CTpyKTypa
2. Iloka3aHo, YTO KOOPAMHALMOHHBIN NOJUAAP MapraHua-oKTasap
3. [locpencTBOM BOZOPOAHBIX CBSA3EH ABYMEpPHAs CTPYKTYpa KOMIUIEKCA
npespamaercs B 3D cTpykTypy.
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BAKI POLAD 9RITMO MUOSSISOSININ ELEKTRIK QOVSLU
POLAD BRIiTMO SAHOSINDON (EQPBS-DON) HAVA MUHITINO
ATILAN QEYRIi-UZVi ZORORLI MADDOLORIN TOHLILI
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Acar sozlar: ekotoksikant, polad aritma, elektrik qovslii soba,is¢i zonast, icaza
verilon qatilg hoddi

Texniki adabiyyatlardan molum oldugu kimi agir sonayenin asas sahalarindon
biri tokrar Polad Oritma istehsalat sahosidir. Homin sahalordon biri do Baki Polad
Oritmo miiossisesidir. Homin miiassisads bir- birindon forgli olan istehsalat saholori
mévcuddur. Onlardan biri asas istehsalat sexi hesab edilon elektrik qévsli polad aritms
sahasidir (EQPOS-dir). Torofimizdon faktiki olaraq miioyyan edilmigdir ki, hamin
istehsalat sahasininds EQPOS-s1 hava ilo agiq tomasda olduguna gors kiilli migdarda
metal, geyri metal oksidlorinin atmosfers atilmasi bas verir. Homin istehsalat sahasinds
asagida qeyd olunan zororli maddslorin havada qatiliqlari Drager Tubes LLG qaz
detektoru cihazi vasitasi ilo mioyyon edilmisdir. EQPOS-nin oziindo Yyoni isgi
zonasinda geyri-izvi ekotoksikant xtisusiyystli H,S, SO,, SOs, Cl;,HCI, NO,,PHs, Hg,
CO, CO, kimi maddolorin havada qatiliglari icaza verilon gatiliq haddindon (iVQH) 10
dofadon ¢ox olmasi miioyyanlosmisdir. Homin vaxt is¢i zonadan konarda ~ 50-200 m
mosafado 6lgmoalor zamani isa hatta homin zarorli maddolorin havada olan qatiliglar
IVQH-do olmas1 miioyyen edilmisdir. Bu onunla izah edilir ki, qisa miiddat arzindo
homin istehsalat sahosinds formalasan geyri tizvi maddslerin havada durulasmasi bas
verir. Tadgiqat zamani meteroloji sorait nozars alinaraq ekoloji tohlillor aparilmigdir.

H.M./Incaghaposa, C.P.I'aoxcuesa, I.U.baiipamos

AHAJIN3 HEOPTAHUYECKUX BPE/IHBIX BEHHIECTB
BbBIBPACBIBAEMBIX B BO3AYHIHYIO CPEJY U3 YYACTKA
SJEKTPOAYTI'OBOI'O CTAJIEIIVIABJIEHUSA (94CIT) BAKMHCKOI'O
CTAJIEJIJUTEAHOI' O ITPEAIIPUSATHSI

Knrouesvle cnosa: s3x0mokcuxanm, 6blnaaéKa Cmaiu, 1eKmpooyeosdas nedv,
pabouas 30na, IJ[K

Kak wu3BecTHO M3 TEXHHUYECKOH JIMTEpPaTypbl, OJHMM M3 OCHOBHBIX
HAIPaBJICHUH TSOKENbIH MPOMBIIIJICHHOCTH SIBISETCS MPOM3BOJCTBO IO BBIIIABKE
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BTOpHYHOH cTasn. OmHAM ©W3 TAaKUX MECTOPOXKIACHUN sBIseTCS bakwHCKuMit
CTalleIUTaBUIBHBIA KOMOWHAT. Ha mpennpusTin uMeroTCs pa3Hble MPOU3BOJICTBEHHEIE
yuacTkd. OJHMM W3 HHX SIBISETCS Y4YacTOK OJICKTPOAYTOBOH CTalld, KOTOPBIH
CUMTAETCS OCHOBHBIM TIPOM3BOJICTBEHHBIM MpeAnpusaTHeM. Mbl  (akTUYeCKU
YCTaHOBWJIM, YTO W3-32 TOTO, YTO TPOM3BOJCTBEHHAs 30HA HAXOIUTCS B OTKPHITOM
KOHTaKTe C BO3IYyXOM, B aTMocepy BbIOpachiBaeTcsl OOJIBIIOE KOJTUYECTBO OKCHIOB
METAJJIOB M HEMeTa/uioB. Ha JaHHOM MPOW3BOJCTBEHHOM YYacTKE C IOMOIIIBIO
razogeTekTopa Drager Tubes LLG Obumm ompemeiacHbl KOHIICHTPAIIMH B BO3IyXe
MEPEYUCIIEHHBIX HI)KE BPEIHBIX BEIIECTB. YCTAaHOBIEHO, YTO KOHIEHTPAIIUN
HEOPraHMYECKUX SIKOTOKCUKAHTOB B paboueii 30He TakuX BemlecTs, kak H,S, SO,, SO,
Cl,, HCI, NO,, PHs, Hg, CO, CO,, B 10 pa3 npessimatot ITJIK. Torma mpu n3MepeHusx
Ha paccrosann ~50-200 M 3a ipegenaMmu padoueii 30HbI OBUIO YCTAHOBIIEHO, YTO JaXKe
KOHIICHTPAIUS TeX BPEIAHBIX BEIICCTB B BO3AYXE HAXOJIUTCS B IMpeeinax HOPMBI. DTO
OOBSICHSICTCS TEM, YTO 32 KOPOTKHH IEPHOJ] BPEMEHHM HEOPraHUYCCKUE BEILCCTBA,
oOpa3yromuecss B ’TOM IPOU3BOJICTBEHHOM TIOMEIIEHNH, PACTBOPSIFOTCS B Bo3ayxe. B
XOJIe HWCCIIEJIOBaHWN OBUIM TIPOBEACHBI JKOJOTHYECKHE aHaJIW3bl C Y4ETOM
METEOPOJIOTHYECKUX YCIOBHM.

N.M.Jafarova, S.R.Hajiyeva, G.I. Bayramov

ANALYSIS OF INORGANIC HARMFUL SUBSTANCES RELEASED INTO
THE ATMOSPHERE FROM THE ELECTRIC ARC STEEL MELTING AREA
(EASMA) OF THE BAKU STEEL SMELTING ENTERPRISE

Keywords: ecotoxicant, steel smelting, electric arc furnace, worker zone,
permissible concentration limit

As it is known from the technical literature, one of the main areas of heavy
industry is the production area of recycled steel smelting. One of those fields is the
Baku Steel Smelting Enterprise. There are different production areas in that enterprise.
One of them is the electric arc steel melting area (EASMA), which is considered the
main production plant. It has actually been determined by us that a large amount of
metal and non-metal oxides are released into the atmosphere due to the open contact of
the EASMA with the air in that production area. In that production area, concentrations
of harmful substances mentioned below in the air were determined by means of Drager
Tubes LLG gas detector device. It was determined that the concentrations of inorganic
ecotoxicants such as H,S, SO,, SO, Cl,, HCI, NO,, PH3, Hg, CO, CO,, Hg, CO, CO,
in the air in the EQPS itself, i.e. in the working zone, are 10 times higher than the
permissible concentration limit (PCL). At that time, during measurements at a distance
of ~ 50-200 m outside the working zone, it was determined that even the concentration
of those harmful substances in the air was within the PCL. This is explained by the fact
that in a short period of time, inorganic substances formed in that production area are
diluted in the air. During the research, ecological analyzes were carried out taking into
account the meteorological conditions.
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Tacriibi hisss

Elmi texniki [1-5] odobiyyatlarda verilon izahlart nazoro alaraq geyd
etmok olar ki, har bir metallurgiya sonaye sahslorindo miixtslif polad aritms
sahalarinin har birinin 6ziine moxsus texnoloji vo ekoloji problemlari do bir-
birindon forgldir. Mohz buna goro do har bir miiossisado polad aritmonin
noviindon texnologiyasindan asili olaraq hor {i¢ aqreqat halinda miirokkob
xtisusiyyatli zararli tullantilar formalasir. Homin tullantilarin torkibi, tosnifati vo
otraf miihitdo yaratdigi ekoloji problemlari vo homin sahalorin ekologiyasi
barads [6-10] texniki adobiyyatlarda izahlar verilmisdir.

Beloliklo yuxarida gostorilon elmi texniki odobiyyatlarda verilon
izahlara osason geyd etmok olar ki, hor bir metallurgiya sonayesinin
miiossisolorindo  mixtalif istigamatlordo ekoloji elmi todgiqat islorinin
aparilmasinin miasir ekoloji talobatlardan biri kimi giymatlondirilmasini elmi
osasli hesab etmok olar. Qeyd edilonlari nazoro alaraq torafimizdon aparilmis
asagida gostorilon ekoloji elmi todqigat isinin tocriibi hissesinin gedisati,
miizakirasi Vo naticalori barads izahlar verilmisdir.

Molum oldugu kimi hor bir senaye miiassisasinds ekoloji todgigatlar
aparilan zaman birinci ndvbado miiossiso torofindon gobul edilon xammalin
torkib va xiisusiyystlori hagqinda timumi molumatlarin toplanmasidir. Sonraki
morhalalords isa homin xammalin emala hazirlanmasi, texnoloji prosesin hoyata
kegirilmasi zamant otraf  miihitin  ¢irklonmasinin sobablarinin
aydinlagdirilmasinin aparilmast vacibdir. Bunlarla borabar todqgigat aparilan
miiossisado emal {izro texnoloji prosesdo formalagan tullantilar haqqinda
molumatlarin geyd olunmasi aparilir. Yuxarida geyd olunanlari nazors alaraq
ekoloji todqiqat isinin asas mogsadi Baki Polad Oritmo miiassisesinin (BPOM-
in) osas istehsalat sexlarindon biri hesab edilon EQPOS-do formalasan biitiin
nov tullantilarin  torkibinin - vo  otraf miihito tosir  xiisusiyyatlorinin
mioyyanlogdirlmasinin aparilmasit ekoloji todgiqat isinin asas moaqgsadi
olmusdur. ilkin olaraq hamin istehsalat sahasinin is¢i zonasinda formalasan qaz
tullantilarinin  gevik soyyar cihazi olan Drager Tubes LLG gqaz detektoru
vasitosi ilo havada faktiki qatiliglari miioyyon edilmisdir. Homin qazlar
qarigigmin torkibindo miixtolif torkib vo xiisusiyyato malik olan ekotoksikant
xtisusiyyatli qeyri lizvi maddolorin daha g¢ox yiiksok qatiligqlarda olmasinin
daimi fasilosiz olaraqg davam etmasinin miiayyanlosdirilmasi {izro uzun
middotli todqiqat isi aparilmigsdir. Homin cihazla xiisusi ekotoksikant
xtsusiyyatli maddolorin  havada qatiliglarimi  mioyyan edilmasi siiso
indiqatrorlar1 vasitasi ilo hoyata kegirilmigdir. Analizlor bir nego dofo miixtolif
giinlordo tokrar olunaraq orta gostoricilori dogiglosdirilmisdir. Asagida
gostarilon cadval 1-do Baki Polad Oritma miiassisasinin EQPOS-dos formalagan
atmosfer hava miihitino atilan ekotoksikant xiisusiyyatli gqeyri tizvi maddalorin
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is¢i zonada osason do elekrik qovsli sobanin yaxinliginda faktiki olaraq
qatiliglart miiayyan edilmisdir. Olgmalor asason EQPOS-nin dairavi olaraq 10
m moasafads yuxarida geyd edilon cihazla ¢evik olaraq analizlor aparilmisdir.

Cadval 1.
EQPOBS-don atmosfera atilan ekotoksikant geyri-iizvi maddalarin analiz naticalari
Ekotoksikant xiisusiyyatli | Homin maddalorin IVQH-i | EQPS-da toyin edilmis
geyri-iizvi maddslorin adi mg/m® qatihiglar
H,S 0.008 10 ppm (13.93 mg/m’)
SO, 0.05 5 ppm (13.01 mg/m°)
NH, 0.04 5ppm (6.96 mg/m”)
HCI 0.2 1ppm (1.48 mg/m?)
Cl, 0.03 2 ppm (5.79 mg/m°)
Hg 0.0003 0.5ppm (4.10 mg/m°)
CO, 3.0 20 ppm (36.0 mg/m’)
co 3.4 20 ppm (22.91 mg/m”°)
NO, 0.04 6 ppm (11.29 mg/m°)
NO 0.06 2ppm (2.45 mg/m?)
o} 0.03 0.05 ppm (0.09 mg/m?)
PH; 1ppm (1.39 mg/m°)
HCN 0.001 1ppm (1.10 mg/m?)
Cu 0.002 1ppm (2.59 mg/m°)
Ni 0.001 1ppm (2.40 mg/m°)
Pb 0.0003 1ppm (8.47 mg/m°)
Zn 0.05 2ppm (5.34 mg/m°)

Yuxarida geyd olunanlarla borabar geyd etmok lazimdir ki, todgigat
apardigimiz istehsalin EQPOS-nin is¢i zonsainda formalasan ekotoksikant
xisusiyyatli geyri uzvi gaz tullantilarmin 50-100-150-200 m maosafalords vo
homginin sanitar miihafizo zonalarinda homin zararli maddslorin havada olan
qatiliq miqdarlari miioyyonlogdirilmisdir. Almnmis naticalor Coadval 2-do

verilmisdir.
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Cadval 2.
EQPOS-dan kanarda atmosfer hava miihitinda olan geyri tizvi
ekotoksikant maddalarin analiz naticalari

Ekotoksikant o
xiisusiyyotli EQPS-don konarda toyin edilmis gatiliglari
qeyri-iizvi 50 m 100 m 150 m 200 m Sanitar
maddslorin ad1 miihafizo
zonasinda
H,S 8 ppm 7 ppm 5 ppm 2.5 ppm 2 ppm
SO, 4.1 ppm 2.2 ppm 1.7 ppm 1.0 ppm 1.5 ppm
NH; 3.2 ppm 2.1 ppm 1.8 ppm 0.5 ppm 1.5ppm
HCI 0.8 ppm 0.5 ppm 0.25 ppm 0.19 ppm 0.1ppm
Cl 0.9 ppm 0.5 ppm 0.25 ppm 0.15 ppm 0.2 ppm
Hg 0.05 ppm 0.006 ppm 0.004 ppm | 0.003 ppm 0.1ppm
CO, 15 ppm 12 ppm 8 ppm 5.2 ppm 5 ppm
CoO 16.5 ppm 10.7 ppm 5.8 ppm 3.4 ppm 2 ppm
HNO; 0.8 ppm 0.4 ppm 0.15 ppm 0.07 ppm 0.1ppm
HNO, 0.5 ppm 0.3 ppm 0.21 ppm 0.04 ppm 0.1ppm
NO, 3 ppm 2 ppm 1 ppm 0.5 ppm 0.5 ppm
NO 1ppm 0.5 ppm 0.25 ppm 0.08 ppm 0.1ppm
O; 0.02 ppm 0.01 ppm 0.008 ppm | 0.001 ppm 0.05 ppm
PH; 0.9 ppm 0.4 ppm 0.25 ppm 0.011 ppm 0.1ppm
HCN 0.9 ppm 0.4 ppm 0.25 ppm 0.011 ppm 0.1ppm
Cu 0.9 ppm 0.1 ppm 0.01 ppm 0.005 ppm 0.01ppm
Ni 0.9 ppm 0.1 ppm 0.01 ppm 0.005 ppm 0.01ppm
Pb 0.9 ppm 0.1 ppm 0.01 ppm 0.005 ppm 0.01ppm
Zn 1.5 ppm 1.3 ppm 0.9 ppm 0.1 ppm 0.1ppm

Codvaldon goriindiiyii kimi, Baku Steel Company-nin asas istehsalat
sexi olan EQPOS-don atmosfer hava miihitino atilan ekotoksikant xiisusiyyatli
zororli maddalarin is¢i zonasini shato edon orazido meteroloji sorait nazors
alinaraq analiz aparilan zamani onlarin qatiligi qisa miiddst orzinds suratlo
durulagmasinin, yayilmasimmin bas vermosi miioyyon edilmisdir. Bunun
noticesindo homin istehsalat sahssindon atmosfers atilan ekotoksikant
xususiyyatli  zororli  maddoalorin  miiossisonin  sanitar miihafizo zonalari
orazisindo havada olan qatihiglari IVQH-o yaxin olmusdur. Biitiin bunlara
baxmayaraq todqiqat aparilan asas istehsalat sahoasi demak olar ki, noainki lokal
eyni zamanda regional olaraq asas ¢irklonma moanbalarindon biri kimi olmasini

72



BAKI POLAD ORITMO MUOSSISOSININ ELEKTRIK QOVSLU ...

giymatlondirmok olar. Belo ki, geyd olunan istehsalat sahssinin 6ziindo vo
otrafinda atmosfer hava miihitinin torkibinin miisyyanlosmasi ilo oslagadar
homin vaxtda miiassisonin sanitar-miihafizo zonalarin1 hotta sanitar-miihafizo
zonalarindan konarda moalum qaydalara uygun olaraq hava torkibinin analizlori
torofimizdon aparilmsdir. Beloliklo, geyd etmok olar ki, hagigston digar sonaye
sahalorinds oldugu kimi Baki Polad Oritma miiassisasindon do atmosfers atilan
ekotoksikant xiisusiyyatli maddolor noinki 1 km mosafoya qodor, hotta
meteroloji soraitdon asili olaraq faktiki olaraq 100 km-lorlo mosafalora godor
yayilmasi mimkiindiir. Mahz buna goro do geyd etmok olar ki, todgigat
aparilan miiassisadon atmosfers atilan zororli maddonin miixtalif istigamatlords
havada olan miixtalif qatiliglar1 [VQH-don asag1 olmasina baxmayaragq hamin
ekotoksikant xiisusiyyatli zararli maddoalor bir miiddst sonra biosferin biitiin
mokanlarina o ciimlodan insan organizmina do manfi ekoloji tosira malik olur.

Natica

Odobiyyatlardan malum oldugu kimi har bir ekoloji elmi todqgigat isinin
hor hansi bir miiossisodo aparilmasi zamani ilkin olaraq gotiiriilmiis xammalin
torkibindan va texnoloji rejimin aparilmasindan asili olaraq miixtalif tarkibds vo
miqdarda tullantilarin formalasmasin1 miioyyanlosdirilmasinin aparilmasi asas
mogsaddir. Qeyd etmok lazimdir ki, har bir tullantinin darindan tarkibinin vo
otraf miihito tosirini miioyyanlogmosi ilo boarabor birinci olarag hor bir
tullantinin yaranmasi sobablorinin nazori vo praktiki olaraq izahinin verilmasi
aparilan todqiqat isinin mithiim gostaricisi kimi giymatlondirilir. Beloliklo, geyd
etmok lazimdir ki, dissertasiya isinin mdvzusuna uygun olaraq ekoloji todgigat
isi aparilan Baki Polad Oritmo miiossisasindo formalasan tullantilardan osason
atmosfers atilan ekotoksikant xiisusiyyatli qeyri tizvi maddslorin is¢i zonada vo
is¢i zonadan konarda havada olan qatiliqlart miioyyanlosdirilmisdir. Tadgigat
zamani miloyyonlosdirilon qeyri lzvi ekotoksikant xiisusiyyatli zarorli
maddolorin alinmasi vo formalagmasi sabablorini asagidaki sokilds izah etmok
olar.

Molum oldugu kimi, filizlordon poladin alinmasi prosesindo kémiirdan,
koksdan istifado olunmasi zamani kiilli miqdarda CO, H,S va SO, formalasir.
Apardigimiz todgigat sayssindo miioyyon olunmusdu ki, sanaye miiossisasinds
istismar olunmus va siradan ¢ixmis polad avadanliglarin yuxarida qeyd olunan
miiossisonin EQPOS-da 1500° C-den yuxari temperaturda tokrar emali zamani
miixtolif torkibli qatiliqlardan —ingridientlordon oksidlogmo prosesi tiglin
istifado olunur. Homin qatiliglardan biri metallurgiya sonayesi {igiin istehsal
olunan koksun torkibinds 4%-a godor kiikiird olur. Mahz buna gora do koksun
tokrar polad oridilmads istifado olunmasi zamani komiirs xas olan dom qazi vo
kiikiird oksidlori yaranmasi ilo borabar koksun torkibinds olan metal tizvi
birlosmoalori, metal oksidlori do formalasir. ©dsbiyyatlardan molumdur ki,
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biitiin polad orintilorinin torkibinds kiikiird, karbon, fosfor, agir metallar vo
qeyri lzvi elementlor olur. Qeyd etmok olar ki, tokrar emala aparilan polad
avadanliglarin EQPOS-do yuxari temperaturda oridilma prosesinds bir ¢ox
elemetlorin oksigenli, hidrogenli, hallogenli toromaloari- birlosmolori formalasir.
Bununla borabor geyd etmok olar ki, Codval 1-do gostorilon hor bir
ekotoksikant xiisusiyyatli geyri tizvi maddslorin bir ¢oxu hotta proses zamani
miixtalif ¢evrilmoalora moruz qalaraq bir ¢ox zarorli maddslorin yaranmasina
sabab olur. Belaliklo, todgiqgat aparilan miiossisonin EQPOS-do formalasan,
atmosferos atilan vo otraf miihit {iglin vo asason do insanlarin saglamligi iigiin
tohliikali hesab edilon ekotoksikant maddslarin qatiliglar1 bir miiddstdon sonra
durulasaraq IVQH-o yaxin olmasma baxmayaraq onlarmn hor biri ¢cox tohliikoli
madda kimi nazars alinir.

Torafimizdon EQPOS-do aparilan ekoloji tadqiqat isinin gostoriciloring
osaslanaraq asagidaki naticalori geyd etmok olar:

1. EQPOS-do tokrar polad aridilmo zamani alinan vo hamin sahadon hava
miihitino atilan ekotoksikant maddolorin qatiliglar is¢i zonada asason do 10 km
orazido IVQH-don dafalorla cox olmasi faktiki olaraq miioyyanlosdirilmisdir.

2. EQPOS-don is¢i zonasma zororli maddoslorin osason do aerozol
soklindo metal oksid birlogsmalaorinin hamginin diger qaz halinda olan zararli
ekotoksikant maddslorin havada qatiliglari miqdarinin azaldilmasi igiin
asagidaki toklifimizi bildiririk. Homin sahoads slavs havalandirma sistemlarinin
qurasdirilmasimi vo hamin sistemlorin iki istiqgamotda (ehtiyatda vo istismar
olunan) toz tutucu qurgulara birlogdirilmasini toklif etmok olar. Bu halda geyd
olunan sahads tozun, dumanin vo aerozol tullantilarinin is yerindo miqdarinin
tolob olunan ekoloji asason do sanitar normalarinda tomin edilmasina nail olmag
olar.

Tadqgiqat isimiz hal-hazirda miixtalif istigamatlords davam etdirilir.
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OKTAN VO NONAN TURSULARININ TRIETANOLAMINLO OMOLO
GOTIRDIYi DUZLARIN FiZiKi-KIMYOVIi XASSOLORI
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Agar sozlar: neftyigma, neftdispersloma, Sathi gorilma, sothi aktiv maddo,

karbon tursusu

Mogalodo birssasli karbon tursulart olan oktan vo nonan tursularinin
trietanolamin (TEA) ilo amals gatirdiyi dordliiammonium duzlarinin Balaxani nefti ilo
cirklonmis distilla, igmoli, doniz sularinda neftyigict vo neftdisperlayici xasalorinin
todqiqginin naticalori verilmisdir. Bu komplekslorin - miixtalif qatiliqli mohsullarinin
tenziometr vasitosilo sothi foallig xassasi, hesablama iisulu ilo element torkibi
hesablanmigdir. Oktan tursusunun TEA ilo omolo gotirdiyi kompleks iso sothi
gorilmani hamin sarhadds 71.98 mN/m-don 32 mN/m -o endirmakls nonan tursusunun
TEA ilo amalo gatirdiyi kompleks isa sathi garilmani homin sarhadds 71.98 mN/m-don
26.2 mN/m -5 endirmoklo yiiksok sothi-aktivlik niimayis etdirir. Oktan vo nonan
tursularinin - TEA ilo amalo gotirdiyi duzlarda karbonun kiitlo pay1 uygun olaraq 57.3
% vo 58.6 %, hidrogenin kiils pay1 10.6 % vo 10.8 %, oksigenin kiitls pay1 27.3 % vo
26 %, azotun kiitlo pay1 4.8 % vo 4.6 % -dir.

Oktan vo nonan tursularinin trietanolamin (TEA) ilo oamalo gotirdiyi
dordliiammonium duzlarinin miixtalif qatiliqli mohlullar1 Balaxan1 nefti ils ¢irklonmis
doniz suyunda neftyigic1 vo neftdispersloyici kimi qarisiq effekt gostarir.

A.D.Illaxeepouesa

®HU3UKO-XUMHUYECKHUE CBOMCTBA COJIENA, OGPABOTAHHBIX
OKTAHOBBIMU U HOHAHOBBIMH KUCJIOTAMHM
C TPUDTAHOJIAMUHOM

Kntouesvle cnoea: neghpmeckonnenue, oucnepcus Macid, NOBEPXHOCHIHOE
namsicenue, [1AB, yeonvuas xucroma

B crarbe mpencraBieHBI pe3yiabTaThl HM3yYCHUS HEPTECOOMPAOIINX H
HE(PTEIUCIIEPTUPYIOIIUX CBONCTB UYETBEPTUYHBIX aMMOHHEBBIX COJICH, 00pa30BaHHBIX
OKTaHOBBIMH W HOHAHOBBIMU KHCIIOTAMH, MPEACTABISIONIAME COOOW OTHOOCHOBHBIC
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KapOOHOBBIE KUCIIOTHI, ¢ TpHATaHOIaMUHOM (TDA) B AUCTHIITUPOBAHHBIX, MUTHEBBIX U
MOPCKHX BOJAX, 3arps3HEHHBIX OanaxaHamu. wmacio. [loBepXHOCTHO-aKTHUBHBIC
CBOMCTBa MPOJIYKTOB PA3JIMYHBIX KOHIEHTPAIMM 3THX KOMIUIEKCOB PAaCCUMTBHIBAIN C
MIOMOIIIBIO TEH3UOMETPA, a COACPKAHUE DIEMEHTOB - PACUETHBIM MeToAoM. Komruiekc
OKTaHOBOM KHCJIOTHI ¢ TDA CHMXKaeT MOBEPXHOCTHOE HaTshkeHue ¢ 71,98 mH/M mo 32
MH/M, a KoMIIJIEKC HOHAHOBO# KUCIOTHI ¢ TDA CHMKAET OBEPXHOCTHOE HATSKCHHE C
71,98 MH/m 1o 26,2 MH/M, TIpOSIBIIIET BBEICOKYIO MIOBEPXHOCTHOCTh AKTHBHOCTbD.

B consx oktaHoBoit M HOHaHOBOU KucioT ¢ TOA maccoBas nomis yriepoaa
cocrasisier 57,3 u 58,6 %, maccoBas nons Bojopoaa — 10,6 u 10,8 %, maccoBas goss
kucnopona — 27,3 u 26 %, a maccoast nos azora coctasnset 4,8% u 4,6%.

B Mopckoit Boje, 3arps3HeHHOW OamaxaHCKOM HEPTHIO, pa3IUIHBIE
KOHIICHTPAIIMA YETBEPTUYHBIX AMMOHHUEBBIX COJIeH, OOpa30BaHHBIX OKTAHOBOW U
HOHAHOBOW KHCJIOTaMH, C TpHUATaHOJIAMHHOM (TDA) MpOSBIAIOT HEOTHO3ZHATHOE
JIeiCTBHE B KauecTBe HepTecOOpHUKA 1 HeTeaAuCIIepraTopa.

A.F.Shahverdiyeva

PHYSICO-CHEMICAL PROPERTIES OF SALTS TREATED BY OCTANE
AND NONANE ACIDS WITH TRIETHANOLAMINE

Keywords: oil collection, oil dispersion, surface tension, surfactant, carbonic
acid

The article presents the results of the study of the oil collecting and oil
dispersing properties of the quaternary ammonium salts formed by octane and nonane
acids, which are monobasic carboxylic acids, with triethanolamine (TEA) in distilled,
drinking, and sea waters contaminated with Balakhani oil. The surface activity
properties of the products of different concentrations of these complexes were
calculated using a tensiometer, and the element content was calculated using the
calculation method. The complex formed by octanoic acid with TEA reduces the
surface tension from 71.98 mN/m to 32 mN/m, and the complex formed by nonanoic
acid with TEA reduces the surface tension from 71.98 mN/m to 26.2 mN/m. exhibits
high surface-activity.

In the salts formed by octane and nonane acids with TEA, the mass fraction of
carbon is 57.3% and 58.6%, the mass fraction of hydrogen is 10.6% and 10.8%, the
mass fraction of oxygen is 27.3% and 26%, and the mass fraction of nitrogen is 4.8%
and 4.6%.

Different concentrations of quaternary ammonium salts formed by octane and
nonanoic acids with triethanolamine (TEA) show a mixed effect as an oil collector and
oil dispersant in seawater polluted by Balakhani oil.
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Giris

Hal-hazirda neft vo neft mohsullarini su sathindon konar edilmasi aktual
problem olaraq qalir. Ekoloji problemlordon biri olan neftin hasilati, neft vo
neft mohsullarinin naqli zamani, eloco do neftayirma Sonayesi miiassisalorindo
bas veran neftin vo neft mohsullarinin qozali dagilmalar tobioto boyiik igtisadi
Vo sosial zarar vurur. Suya dagilan neft mongoli dagilmalari mexaniki, termiki,
fiziki-kimyavi vo bioloji tisullarla aradan qaldirilmaq olar. Dagilmis neftin kigik
galinliglarmin aradan qaldirtlmasinin ekoloji cohotdon on tohliikasiz yolu
miixtalif sothi-aktiv maddslor asasinda alinan neftyigici vo neftdisperslayici
reagentlordon istifado etmokdir [1-7].

Tacriibonin metodikasi

Oktan tursusu C;7H;sCOOH formuluna malik, yaglitohar rongsiz,
xosagalmoz iyli, soyuqda kristallasan, 16-17 °C-do oriyan birasasli doymus
karbon tursusudur.

Nonan tursusu CgH;7COOH formuluna malik, yaglitohar, soyutduqda
varagvari-kristal kiitlo soklindo donan, 12,5 °C-do oriyan birasasli doymus
karbon tursusudur.

Trietanolamin (TEA) molyar kiitlosi 149.19 mol/q olan, rongsiz, soffaf,
ammonyak iyli zaif osasdir.

Oktan vo nonan tursularinin TEA ilo amoalo gatirdi duzlarin 1Q-spektrlori
FT-IR, Spectrum BX vo ALPHA (Bruker) spektrometrlorinds KBr diskindan
istifado edilorak ¢okilmisdir.

Maddolorin sothi aktivliyi Du Nui halgasindan istifado edorok KSV
Sigma 702 (Finlandiya) tensiometrindon istifade edorok hava-su serhaddinds
miioyyon edilmisdir.

Tadgigatin aparilmasi

Oktan vo nonan tursularinin TEA ilo arasindaki reaksiyani laboratoriya
soraitindo 1:1 mol nisboatinds otaq temperaturunda intensiv qarisdirmaqla 3-4
saat orzinds aparilmisdir.

Reaksiyalarin iimumi sxemini asagidaki kimi géstarmak olar:

CnH2n+1COOH + N(CyH;0H)3 — [CyH2,+1CO0” N* H(C,H,0H)3]
burada n=7,8.

Oktan vo nonan tursularinin TEA osasinda alinan duzlarmin nisbi
molekul kiitlosi uygun olaraq 293.4 va 307.4 g/mol -dur. Har iki tursunun TEA
ilo amalo gotirdiklori duzlar etil vo izopropil spirtlorindo yaxst hall olur.
Hesablama osasinda oktan vo nonan tursusunun TEA ilo omolo gotirdiyi
duzlarin element torkibi hesablanmisdir. Oktan vo nonan tursularinin TEA ilo
omoalo gatirdiyi duzlarda karbonun kiitlo payr uygun olaraq 57.3 % vo 58.6 %,
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hidrogenin kiilo pay1 10.6 % vo 10.8 %, oksigenin kiitlo pay1 27.3 % vo 26 %,
azotun kiitlo pay1 4.8 % vo 4.6 % -dir.

Oktan vo nonan tursusunun TEA ilo amalo gatirdiklori duzlarin element
torkibinin miiqayisali todqiqi gostorir ki, nonan tursusunun TEA ilo amolo
gotirdiyi kompleksds karbonun kiitla pay1 digar kompleksa nisbaton yiiksokdir.

Hor iki tursunun TEA ilo amalo gotirdiyi duzlarin nisbi siia sindirma
omsali 20°C-do Abbemat 500 markali refraktometr vasitosilo ol¢iilmusdiir.
Miiayyan olunmusdur ki, oktan va nonan tursularinin TEA ilo amals gatirdiklari
duzlarin nisbi siia sindirma amsali uygun olaraq 1.4358 va 1.4528-5 borabordir.

Naticalar va onlarin miizakirasi

Nonan tursusu vo TEA osasinda alman kompleks birlosmonin IQ-
spektrindo 2854, 2923, 2955 sm™-do C-H valent, 2519, 2674 sm™-do miirokkab
efir fragmentindoki COO™ valent, 722, 1378, 1458 sm™- do C-H deformasiya,
1550 sm™-do N* -H ragslori zolaglar: vardir.

Oktan va nonan tursusunun TEA ilo amoals gotirdiklori duzlarin miixtalif
qatiliglt mohlullar1 21°C temperaturda su-hava sarhadinds tenziometr vasitoasilo
sathi foalliq xassasi miiayyan edilmisdir (Cadval 1).

Cadval 1.
Oktan va nonan tursusunun TEA ilo amala gatirdiklori duzlarin hava-su
sarhadinda sathi faalliglorinin tadgigat naticalari (t=21 C
Niimunanin SAM-m qatilig1 (% kiitls ilo)
Adi  [0.00025] 0.0005 [0.00075 0.001 [0.0025] 0.005 [0.0075/0.01[0.025] 0.05 [0.075] 0.1

Hava-su sorhadindo sathi gorilmonin giymotlori, mN-m™

Oktan
tursusu+TEA| 57.2 55| 544 | 454 58 | 56.1 | 57.3 52.6 | 48 | 39.9 [35.7 32
Nonan
tursusu+TEA| 64.3 | 456 | 52.3 | 453 | 40.4 |30.8 30.8 [27.8 6.7 | 26.5 26.5 | 26.2

Oktan tursusunun TEA ilo amolo gotirdiyi kompleks iso sathi gorilmani
homin sarhadds 71.98 mN/m-dan 32 mN/m -a endirmokls yiiksok sothi-aktivlik
nlimayis etdirir.

Nonan tursusunun TEA ilo amala gatirdiyi kompleks iso sothi garilmoni
homin sorhoddo 71.98 mN/m-don 26.2 mN/m -o endirmoklo yiiksok sathi-
aktivlik niimayis etdirir.

Oktan vo nonan tursusunun TEA ilo amolo gatirdiklori duzlarin sathi
foalliq xassosinin miiqayisasi gostorir ki, nonan tursusunun TEA ilo amoalo
gotirdiyi kompleks birlosma daha ¢ox sathi foalliq xassasi gostarir.

Oktan vo nonan tursusunun TEA ilo amolo gotirdiklori duzlarin
galmligi 0.17 nm olan neft toboagasi ilo bulanmis su sathinin tomizlonmasinds
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neftyigici vo neftdispersloyici madds kimi todqiq edilmisdir. Bu reagentin
effektivliyi laboratoriyada Balaxani yiingiil neft niimunasindon istifado etmoklo
miixtalif minerallasma doracasine malik olan sular {izorindo Oyranilmisdir.
Reagentdon hom saf halda, hom do 5%-li sulu mohlul soklindo istifads
edilmisdir. Neftlo ¢irklonmis sulara reagenin niifuzunun tasirindan ilkin neft
tobagosinin sahasinin azalmasi onun effektivlik doracosini miioyyan edir.
Neftyigma omsali bu tosiri xarakterizo edon komiyyotdir. K neft tobagosinin
ilkin sahasinin reagentin tasiri ilo yaranmis neft lokasinin sahasina olan nisbati
kimi hesablanir.

Cadval 2.

Oktan tursusu vo TEA kompleksinin neftyigma va neftdisperslomoa

gabiliyyatinin tadgiqat naticalari (Balaxani nefti; galmligi 0.17 mm)

Reagentin Distillo suyu Igmoli su Daniz suyu

neftin 1, saat | K(Kp,%) t,saat | K(Kp,%) | 7,saat | K(Kp,%)
sathina
verilma
hali
Durulagsma 0-24 Disp.% 0-24 Disp.% 0-24 10.6
mig 48-96 48-96 48-96 9.5
mohsul 96-120 96-120 96-120 9.5
5%-li sulu 0-24 Disp.% 0-24 6.7 0-24 Disp.%
dispersiya | 48-96 48-76 Disp.% 48-76 10.6
96-120 78-96 78-96 10.6

Coadval 2-don goriindiiyii kimi, doniz suyunda oktan tursusu vo TEA
osasinda alinan duzun durulagsmamis totbiq formasi neftyigici, 5%-li mahlulu
ISo neftyigici-dispersloyici kimi qarisiq effektor biiruzs verir .

Cadval 3.
Nonan tursusu va TEA kompleksinin neftyigma va neftdisperslama
gabiliyyatinin todqiqat naticalori (Balaxani nefti; galmligi 0.17 mm)

Reagentin Distilla suyu I¢moli su Doniz suyu
neftin sathino | 1, saat K(Kp,%) | t,saat | K(Kp,%) | 1,saat | K(Kp,%)
verilma hali
Durulasmami 0-24 Disp.% 0-24 Disp. % 0-24 14.2

s mohsul 48-72 48-72 48-72 12.1
72-96 72-96 72-96 9.6
5%-li sulu 0-24 17.2 0-24 Disp.% 0-24 Disp.%
dispersiya 48-72 155 48-72 48-72
72-96 6.6 72-96 72-96
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Codval 3-don goriindiiyli kimi, nonan vo TEA kompleksi reagentin hor
iki totbiq formasina igmoli suda neftdisperslomo gabiliyysti niimayis etdirir.
Reagent doniz suyunda durulagdirilmamis mohsul formasinda neftyigici
(Kmaks=14.2), 5%-li mohlul formasinda isa neftdispersloyici xasso gostorir (Kp
neftdisperslomo faizi yaz). Reagent 4 sutka orzinds 6z tosir miiddstini saxlayir.
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KATOJHASA IMOJIAPU3ALUA ITPU DJIEKTPOOCAKIAEHUHN
PEHUA N1 MOJIMBJAEHA U3 CYJIB®ATHOI'O 9JIEKTPOJIUTA

https://doi.org/10.30546/2520-2049.72.3.2024.316

Knrwouesvie cnosa: penuti, Morub0OeH, MOHKUE NOKPLIMUSL, IeKMPOXUMULECKOe
ocascoenue, CNaaesl, NIOMHOCHb MOKA

Ha ocHoBaHMM HcClieIoBaHUsI BOJILTAMIIEPHBIX 3aBUCHMOCTEH TPH KaTOIHOM
ANIEKTPOBOCCTAHOBJICHUN MOHOB PEHUSI U MOJHMOJCHA M3 CYJb(ATHBIX DIEKTPOJUTOB
OBLTH YCTaHOBJICHBI YCIIOBHSI OCXKICHHS PeHUs 1 MoJiOieHa. Bbuto M3ydeHo BiIusHIE
pa3nM4YHBIX (HaKTOPOB: COJEpKaHUE KOMIIOHEHTOB B JJIEKTPOJIMTE, TIOTHOCTH TOKA,
TEMIIepaTyphl, KUCIOTHOCTH PACTBOPOB M JAp. HA COCTaB U KauyeCTBO MOKPHITHA. [Ipu
U3YYEHHUHN BIUSHUS CKOPOCTH Pa3BEpPTKH MOTEHIMAIA Ha MPOLIECC OCAXKICHNS PCHUS U3
CyJb(aTHOTO AIEKTPOIUTA YCTAHOBICHO, YTO MPENEIbHBINA TOK UMeeT TU(PY3HOHHYIO
HpUPOJY. Y CTAaHOBIICHO, YTO MPOLECC SIEKTPOOCAKICHUS MOJIHOIeHA U3 CYIIb(AaTHOTO
AIIEKTPOJIUTA COMPOBOXKAAETCA, B OCHOBHOM, XHMHYECKOH moisipu3anueid. Bwiio
HM3Y4YEHO BJIMSTHUE CKOPOCTH Pa3BEpPTKHU MOTEHIMala Ha KaToJHbIN mpoiiecc Mo. [lpu
W3yYSHHN BIMAHUS CKOPOCTH Pa3BEPTKH NOTEHIHMAajda Ha XapakTep MOJSpU3aluu
MOKAa3bIBAET, YTO yBEIWYEHHE CKOPOCTH Pa3BEPTKH IMOTECHINAA B PA3INYHON CTENCHU
YCKOpsIET TpoLecc OCaxXIeHUs MonuOneHa. Ha ocHOBaHMHM SKCHEpUMEHTAIbHBIX
JAHHBIX, JJISI TIONYYeHUs TOHKMX TIOKPBITHH pEHUST W MONMOJieHa HaljeH
ONTUMAJIBHBIA PEXHUM U COCTAB JICKTPOJIMTA.

E.D.Salahova, D.B.Tagiyev, Y.E.Olizada, K.I'.H_a.ayeva, N.N.Xankigiyeva,
A.F.Heybatova, P.O.Kalantarova, 1.1. Cabbarova

SULFAT ELEKTROLITINDON RENiUM VO MOLIBDENIN
ELEKTROLITIK COKMOSININ KATOD POLYARIZASIYASI

Acar sézlor: renium, molibden, nazik tabaqe, elekirolitik ¢okmoa, orintilor,
Carayan sixlig

Voltamper asililiglarinin todqiqi osasinda sulfat elektrolitlorindon renium vo
molibden ionlarmin katod elektroreduksiyasi zamani renium vo molibdenin ¢okma
soraiti miiayyon edilmisdir. Miixtalif amillorin: elektrolitdoki komponentlorin torkibi,
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coroyan sixligi, temperatur, mohlullarn tursulugu vo s. ortiiklarin torkibino vo
keyfiyyatino tosiri dyronilmigdir. Reniumun sulfat elektrolitindon ¢ékmo prosesine
potensialin doyisma siiratinin tasirini dyronarken miioyyan edilmisdir ki, hodd coroyani
diffuziya tabistino malikdir. Miioyyan edilmisdir ki, molibdenin sulfat elektrolitinden
elektrolitik ¢6kmo prosesi osason kimyoavi polyarizasiya ilo miisahido olunur.
Potensialin doyisma siiratinin katod prosesins tesiri dyronilmisdir. Potensialin doyismo
stiratinin polyarizasiyanin tabistine tosirinden goriiniir ki, potensialin doyisma siiratinin
artmas1 molibdenin ¢6kmo prosesini miixtalif doracads siiratlondirir. Tocriibi naticalors
asason renium va molibdenin nazik ortiiklorini almaq ti¢iin optimal sorait va elektrolitin
torkibi miioyyon edilmisdir.

E.A.Salakhova, D.B.Tagiyev, Y.E.Alizade, K.l.Hajiyeva, N.N.Khankishiyeva,
A.F.Heybatova, P.E.Kalantarova, I.1.Jabbarova

CATHODIC POLARIZATION DURING ELECTRODEPOSITION OF
RHENIUM AND MOLYBDENUM FROM SULFATE ELECTROLYTE

Keywords: renium, molybdenum, thin coatings, electrochemical deposition,
alloys, current density
Based on the study of current-voltage dependences during the cathodic
electroreduction of rhenium and molybdenum ions from sulfate electrolytes, the conditions
for the deposition of rhenium and molybdenum were determined. The influence of various
factors such as the content of components in the electrolyte, current density, temperature,
acidity of solutions, etc. on the composition and quality of coatings was studied. When
studying the effect of potential sweep rate on the process of rhenium deposition from
sulfate electrolyte, it was established that the limiting current has a diffusion nature. It was
found that the process of electrodeposition of molybdenum from a sulfate electrolyte is
accompanied mainly by chemical polarization. The influence of potential sweep rate on the
cathodic process was studied. As can be seen, the increase in the potential sweep rate
accelerates the process of molybdenum deposition to varying degrees. Based on
experimental data, the optimal mode and electrolyte composition for obtaining thin
rhenium and molybdenum coatings were determined.

BBenenue

B nocnennee BpeMst OOBIION UHTEPEC BO BCEM MHUPE MPOSBIISIOT CILIABBI
PEHUSI, KOTOPBIC MPUMEHSIOTCS B aBHAIMOHHON M KOCMUYECKO# TexHuke [ 1-5].

O mnepcrneKTUBHOCTU  BJIEKTPOOCAXKICHHUA PEHUS U3  Cyab(paTHOro
JEKTpOJMTa omnucaHo B pabore [6-10]. Kuciaple W yMepeHHO KHCIbIC
AIIEKTPOJIUTHI SBJIAIOTCS HauboJiee CTOMKIUMU U PaCTBOPUMOCTh IIeppeHara B HUX
HauOOJIbIIas], YTO MO3BOJISIET BECTU AJIEKTPOJIM3 MPU BBICOKUX TUIOTHOCTAX TOKA.
Kpome toro, u3 cynb(haTHBIX 3JEKTPOIUTOB PEHUIN BBIIENSETCS C OTHOCHTEIHLHO
OOJIBIIION XUMUYECKOW YUCTOTOM U ¢ OOJIBIIIMM BBIXOJIOM T10 TOKY.

DIEKTPOXUMUS COSTUHEHU MOTHOAECHA 10 CUX TOP SIBISIETCS TOCTATOUHO
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aKTyaJIbHOW OOJacThIO Uil TPOBEACHMS HAydyHbIX ucciemnoBanuii [11-15].
CH0XXHOCTB STIEKTPOXUMHUYECKUX MPOIIECCOB C YUYaCTUEM COSTMHEHUI MO0 IeHA
NpPOSIBIISIETC. B CYLIECTBOBAaHMM  OOJBIIOIO KOJMYECTBA IPOMEKYTOUYHBIX
CTEIICHEH OKHCIICHUS, a TaKXKe 3HAYMTENIBHOM aJcopOMpyeMOCThIO COEAMHEHUI
MommOIeHa  Ha  AJeKTpoaax. HecMmoTps ~Ha  3HAUUTENBHBIH  00BEM
AKCIEPUMEHTAJILHOIO MaTepuaia, 1O CHUX IMOp HET OMNpEIENICHHON SICHOCTH B
BOMPOCE O KWHETUKE OJJIEKTPOAHBIX PEaKIUi B NPUCYTCTBUH COEAMHEHHN
MombOaena [16-17]. AmcopOrms 3THX COCIMHEHUMN, B MPHUHIMIE, BO3MOXKHA B
HIMPOKOM 001aCTH MOTEHIINAJIOB, YTO 0€3yCIIOBHO, BIUSET Ha KUHETHUKY PeaKIHi,
MPOTEKAIOIINX Ha 3JIEKTpoaax. AICOpOUpYsCh, COCTUHEHHS MOJUOJEHA MOTYT
BKJIIOYAThCS B COCTAaB DJIEKTPOAHBIX OCAAKOB, 4YTO, OE3yCIOBHO, BIHSET Ha
CBOICTBA TOJy4YaeMbIX MaTepuasioB. lIpakTuueckoe MpUMEHEHHE MOTy4aeMbIX
Ipyd 3TOM MaTepuajioB MOXKeT ObITh OYeHb MHOrorpaHHo. JlanHas pabota
MOCBSIIIIEHA M3YYEHUIO KUHETUYECKHX 3aKOHOMEPHOCTEH IPOLIECCOB KATOIHOTO
BOCCTaHOBIICHHSI MOHOB MOJIMOJICHA U PEHUS U3 CEPHOKHUCIIBIX DJIEKTPOJIUTOB B
3aBUCUMOCTM OT COCTaBa dJEKTPOJIMTA, KAaTOAHOM IUIOTHOCTHM TOKa H
temmeparypbl. C 3TOil 1enpl0 ObUIM TPOBEACHBI HCCIEAOBAaHHE KAaTOTHBIX
MIPOLIECCOB IPY BOCCTAHOBJICHUH PEHUS U MOJIMO/IEHA B CYJIb(ATHOM SJIEKTPOJIUTE
Ha Pt anextpoze. MccnenoBanus NpoBOIMIUCH B PacTBOpax cocTaa (MomB/1):

1.Cocras 3J116KI‘pOJ'II/ITa st perust (Mone/7): 3,5-10 KReO4 + 2,0 H,SO4; pH=0,4;
V=0,005Bc ; t=75°C; anexmpoo — Pt.

2. CoctaB IeKTposHTa I MomoaeHa (Mois/n): 1,5 10-3Na2MOO4 + 2,0 HySOy;
pH=0,4; VZO,OOSBc_l; t=75°C; anexmpoo — Pt.

MeTtonuka IKCIIepUMeHTa

B kauectBe pabouero anekTpoja OBUTM HMCTONB30BAaHBI AJIEKTPOABI W3
IUIATMHBI ¢ BuaMMon noBepxHocTeio 0.07 oM, TpexonekrpoaHas s4erka
coliepKalia MCCIIEYEMBIM AJIEKTPOJ, BCIIOMOTaTeIbHBIA IUIATUHOBBIA AJIEKTPOM
wiomaso 4 e’ 1 XJI0pcepeOpsHbIi 371eKTpo]] cpaBHEHU. OcaXkieHne IICHOK
JUISL MCCIIEZIOBAHUSI CTPYKTYphl M cocTaBa mpoBoawitd Ha Pt m Ni moamoxkax
miomazsio 2.0 cv’. PaGouas TemIeparypa npu snekrpoocaxaeHuu 75°C, Bpems
ocaxknaeHuss 60 muH. KuHeTwka mpoleccoB KOHTPOJIMPOBAIACh INPH MOMOIIM
U3MEPEHH  METOJOM  IMKIMYECKOW  BOJBTAMIIEPMETPUH Ha  mpubope
IVIUMSTAT. Penrreno audpakiiMOHHBIA aHaIM3 TIOJTYYCHHBIX IUICHOK
npoBojmics Ha ycranoBke JIPOH-5 mpu Cu K o- uznyuenuu. [nenku nonyyanu B
rajJbBaHOCTATUYECKOM peXuMe 0e3 mepeMelnBaHus dJeKTpoiura. [ aHanmuza
KaTOJHbIM 0CaJOK PacTBOpSJICS IPU HAarpeBaHWU B KoHIEHTpupoBaHHONH HNOj
kucnore. KonnyectBo MonmnOaeHa OIMpEAessuld TakKe OTIEIBbHO POJAHUIHBIM
KOMIUIEKCOM KOJIOpUMETpUIecKiM MeToioM Ha mpudope SPECORD 50 PLUS.
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JKCNepUMEHTAIbHAA YACTh
W3BecTHO, YTO MpHpPO/Ia MOJSIPU3AIMHN TIPU Pa3psizie KaKoro-Imdo mMeTasuia
HC M3MCHACTCA IIPU OJAMHAKOBBIX YCJIOBHAX €TO pa3psaaa COBMECCTHO C KaTHOHAMU
apyroro mMetajuia. B manHoi pabote mpupoaa NMoNspu3aliiy ONpeiesieHa KaK s
peHUA, TaK U JIA MOJII/I6I[CH21 B OTACIJIIBHOCTH. bruio ITIOKa3aHO, 4TO I BBIICHCHUA
THUINA KaTOTHOHM MOJSPU3AIMM U M3YYCHHUS MEXaHH3Ma 3JICKTPOIHOrO Ipoliecca
HEOOXO0TMMO M3YYCHHE 3aBHCUMOCTH CHJIBI TOKA OT TEMITIEPaTYPBL.

1. Kamoonaa nonapusayus npu 31eKmpoocaj3coeHuu peHus u3 cyib@amuozo
JneKmpoauma.

C uenbi0 M3ydeHUs BIUSIHUS TEMIIEPAaTYphl HAa CKOPOCTH JJIEKTPOHOTO
npolLecca Ha ANEKTPOOCAKACHHE PEHHS U3 CYNb(aTHOTO 3JIEKTPOJIUTa CHUMAINCh
TOJPH3aIMOHHBIC KPHBEIE B MHTEpBaste Temmeparyp 20-90°. Kak BuzHo 3 prc. 1.
C YBEJIMYEHHEM TEMIEepaTypbl KpHBas BOCCTAHOBJICHUS PEHUs CABUTACTCS B
001acTe Oosiee MOJNOKUTENBHBIX TOTCHIMAIOB. B HccieqoBaHHOM HHTEpBaje
TeMIlepaTyp MOJSIPU3ALUOHHBIE KpUBBIE MMEIOT mpenenbHble TOKH. C pocTtom
TEeMITEpaTypbl  YBEJIMYHMBACTCS CKOPOCTh PEAKIUH  3JIEKTPOBOCCTAHOBIICHHUS,
KOTOpasi COMPOBOXKIAETCS BO3pacTaHUEM IPeAEIbHBIX TOKOB. ClieoBaTeNbHO, C
TIOBBIIIICHHEM TEMIIEPaTyphl YBEIMYMBACTCSI O0NACTh JOIMYCTHMOTO 3HAYCHUS
IUIOTHOCTH TOKA, IPH KOTOPOM TIOJIYYatOTCsl OCA/IKU XOPOIIETo KayecTBa.

pA

-0

-100_|

-200_]

-300_]

Current
La

T T T T T
0.0 0.2 0.4 0.6 0.8

Potential v

Puc. 1. Ilonapusayuonnvie Kpuebie penus noayueHHsle U3 CepHOKUCTbIX
an1ekmponumos npu paznuunsix memnepamypax 1-25°C, 2 - 45°C, 3-75 °C, 4-90 °C.
Cocmas anexkmpoauma (MoJiv/1)

3
3,5:10 KReO4 +2,0 H,SO,; pH=0,4; V=0,005 B¢

-1
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O)IHaKO, IMOBBIICHUE TEMIIEPATYPHI JJICKTPOJINTA B paanquﬁ CTCIICHU
YCKOPSIET 3JIEKTPOOCAXKECHUE PEHHsSI B 3aBUCHUMOCTH OT BEJIMYMHBI KaTOAHOTO
noTeHuana. Tak, eciam npeaenbHbId TOK PU TEMIIEpaType 25%C nosensercs npu
noreHimane + 0,20 B, TO TIpH 90°C OH [OCTHraeT CBOEr0 MAKCHMAILHOTO
3HaueHus. [Ipy u3ydeHun BIUSHUS CKOPOCTH Pa3BEPTKU MOTEHIMAaIa Ha TpoLece
OCAXKICHUSI PEHUS U3 CYIb(PATHOTO IEKTPOJINTA YCTAHOBICHO, YTO MPEICITLHBIN
ToK uMeeT nuddy3noHHyI0 mpupoay. [ns monTBep)kaeHus STUX pe3yNbTaToB, a
Takke Ui Ooliee  TOYHOTO  OMpENeNeHWs]  3HAuUeHWs  I[MOTEHIIMAJIOB,
COOTBETCTBYIOLIMX PpAa3IMYHbIM CTagusIM  DJIEKTPOJIHOTrO TMpolecca, Obuia
ofpeieieHa MPUPOoJia MOJIIPU3AIMH Ha OTACIBHBIX y4acTKaX MOJISPU3AIIMOHHBIX
KPUBBIX C TPUMEHEHHEM TeMIlepaTypHO-KUHETH4YeCcKoro Metoaa. Jlns
ONpeNeIeHNsl TUMa TOJSApU3alMK, TO €CTh NPUPOABl MEJICHHOW CTaJluH,
OTpEIENSIONIEH CKOPOCTh 3JEKTPOAHOTO Tpoliecca, Ha OCHOBE JaHHBIX pHcC.l,

CTPOMJIACh 3aBUCUMOCTH lgix— }-/I- (puc.2). Kak BuaHo, B KoopauHaTax Igi— }'/I'

(puc.2.) HabmromaeTcsl MMHEWHAas 3aBUCHMOCTh M YTOJ HAKJIOHOB HE OJMHAKOB.
Janee ObuTO BhIUMCIICHA (O (GEKTUBHAS SHEPTHUs aKTUBAIWH, KOTOPAsi N3MEHSETCS

A
anaoriano. COracHoO ypaBHEHHIO Igix = CONSt-———2 i 110 HAKJTOHY TPSIMBIX

2,303RT
lgik - %- rpadM4ecKy ONpeessIi 3HaYeHNE Aygg. 3aBUCHMOCTD PACCYMTAHHBIX

3TUM METOIOM 3HaquI/II7I A3d)¢,OT IIOTCHIINAaJIa BﬂeKTpO)Ia HpeI[CTaBHeHa Ha pI/IC. 3
Igix, Alan®

1,7

[FER- V-

15

b

13

2,50 2,70 2,90 3,10 3,30 3,50

UT-10%, K1
Puc. 2.3asucumocms niomnocmu moka om memnepamypul s PeHusi NPu pasiudHblx
nomenyuanax 1-0,02; 2 - 0,05; 3-0,1; 4-0,15; 5-0,2; 6 - 0,25.
3

Cocras anexrposiuta (Moab./n): 3,5-10 KReOy4 +2,0 H,SO4; pH=0,4
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JlanHble NpUBEICHHBIE HA PUC. 3, MOKA3bIBAIOT, YTO C H3MEHEHUEM
KaTOIHOI'O IIOTCHLKaJIa 3(1)(1)6KTI/IBH35[ SHEPIusa AKTHUBallun C InepBa
YBEJIMUMBAETCA, 3aTEM PE3KO YMEHBIIACTCA U B JAJIbHEHUILEM OMSTh YMEIIAECTCS.

HpI/I HHU3KHUX 3HAYCHUAX IOJIApU3alMU PE3KOC YCKOPCHHE IIpoHccca
OJICKTPOBOCCTAHOBJICHHA B OCHOBHOM CBSA3aHO C YBCJIIMYCHUCM AKTUBHOCTHU
BOCCTAaHABJIMBAOIMUXCA HMOHOB MCTAJIOB B pPacTBOpC, T.C. HMECT MCCTO
00BIYHOE YCKOPEHNE XUMHYECKOHN PEaKIUU C TIOBBIIIICHHEM TEMIIEPATYPHI.

Asdd, xTx/rmoan

75

-7

-&

o 0,05 0,1 0,15 0,2 0,25 0.3

E.B
Puc. 3. 3asucumocmo 3¢ppexmugnoti suepeuu axmusayuu As¢pgh om E

YcTaHOBJIEHHAs! 3aKOHOMEPHOCTH JA€T OCHOBAaHUE CHENATh BBIBOJ, 4YTO
npy KaToaHbIX noteHuuanax a0 0,05B mporecc 3eKTpOOCaKACHHSI pEHUsl U3
CYNb(aTHOTO  AJEKTPOIUTA  COMPOBOXKAACTCSI B  OCHOBHOM  XMMHYECKOH
noyispu3ainmy, a naiee npu 0,05 — 0,15 B nporiecc KOHTponupyeTcs CMEINIaHHON
KUHETHKOM. Manas BenmunHa 3((GEKTUBHON SHEPrUM aKTUBAIMM B KATOIHBIX
MMOTEHIMAJIOB €€ HE3HAUMTENIbHAsl HE3aBUCUMOCTh OT MOTEHIMAJIa TIOKA3bIBAKOT,
YTO B JAHHOM CJIy4ae CKOpPOCTb KAaTOIHOIO IIpoLecca JIMMUTHPYETCS JIAIIb
muddysuen paspsKaroUXCcsl HOHOB K MOBEPXHOCTH Karona, T.€. MOHWKEHUEM
KOHIICHTPALUN Pa3psOKAIOIIMXCS NOHOB Y IMOBEPXHOCTH AneKTpoaa. IlomyyeHHble
pe3yiabTaThl JAlOT OCHOBAaHUE CYMTATh, YTO CKOPOCTh KaTOJHOIO Ipolecca Ha
HA4aJIbHBIX CTAUAX OTPAHWUYMBACTCS 3aTPYJHEHHUSIMH XMMHUYECKOIO Xapakrepa u
JMIIb B 30HE MpeleNbHOro Toka onpenensercs audpoysuen. Taxxe, a1
BBISIBJICHUS TIPUYMH, 3aTPYAHSIOMMX JIEKTPOAHBINA NPOLIECC OCAXKIACHUS PEHUS B
UCCIIEAYEMBIX JJIEKTPOJIUTAX U3YYCHO BIIMSHUE CKOPOCTH Pa3BEPTKU IOTEHIMAIIA
Ha XapakTep MNOJsIpU3alid, KOTopas npeacraBieHo Ha puc 4. Kak BumHO u3
PUCYHKA, YBEIMYEHUE CKOPOCTU PA3BEPTKM IOTCHLMANA B PA3JIMYHON CTEIICHU
YCKOpSIET Tpolecc OocaxaeHus peHus. [Ipu ckopocTH pasBepTKH NOTEHLHANA
Belle 2 MB/cek, ckopocTh — mpoliecca OCAXKICHUS YBEIMYUBACTCA, a IpH
CKOpPOCTSIX pa3BepTKu Hmke 2 MB/cek HaOmMOIaeTCs HE3HAYUTENBHBIA POCT
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npeapayero Toka. IIpu BBICOKMX CKOpPOCTSX pa3BEepPTKU IMOTEHIMaa Mpolecc

mumutHpyeTcs auddy3noHHON monspu3anueil, Tak Kak 3aBUCHMOCTh Ip -V

HOCHT MPSIMOJIMHEHHBIN XapakTtep (puc. 5).

A
0]
1
=200
1 2 e
-400 ,r//
= EY
3 P4
S
Q
-600
4
T T T T T
0.0 0.2 0.4 0.6 0.8

Potential A

Puc. 4. Ionapusayuonnvie Kpugvle peHus U3 CEPHOKUCTLIX DNEKMPONUMOE NPU PA3IUYHBIX
-1 -1 -1 -1
passepmrax 1-0.005Bc , 2 - 0.04Bc 3 — 0.08Bc 4—0.1Bc
3
(monv./n): 3,5-10 KReO, +2,0 H,SO,; pH=0,4; t=75°C

. Cocmas aJslekmpoauma

-0,45
I, 04 °
Almv?® 0,35 °

0,3

0,25
0 2 4 6 8 10 12
0,2
12
E~“(MB/c)

Puc.5.3asucumocms nuxa moka om CKopocmu pas3eepmKku nomeHyuald. Cocmas
-3

anexkmpoauma (moav/n): 3,510 KReO, + 2,0 H,SO4; pH=0,4; t=75°
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Takum o00pa3oM, Ha OCHOBAaHUHM OSKCIIEPUMEHTAIBHBIX JIAHHBIX, Hal/IeH
ONTUMAJILHBIN PEXHUM, U3yUYeHAa KUHETUKA M MEXAHW3M DJIEKTPOOCAKICHUS PEHUS U3
Cynb(haTHOTO DJIIEKTPOINTA H DPEKOMEHAYETCS CIEQYIOIUHA COCTaB AJIEKTPOJIUTA

3

(monp/m): CocraB anektposuta (Mosw/a) 3,510 KReO, +2,0 H,SO, pH=0,4;
-1
V=0,005 B¢ t=75°C.

2. Kamoounaa noaapuszauyusa npu 31eKmpoocaxcoeHuu Moaudoena u3s
cyrvhamnozo rnekmpoauma.

OO0 »nekTpoocakIeHNH MOJHOACHA B JUTEpAaType UMEETCS OYeHb Mallo
pabot. ABtopamu [10-15] OBUTH MPOBEIEHBI OMBITHI MO JICKTPOOCAKICHHUIO
MONUOaeHa W3 CYJIb(UTHOTO SJIEKTPOJHMTA. YCTAHOBIEHO, YTO Hambojee
OnmaronpusiTHOW  cpeaou ABILTACE  CEPHOKHCIAA. DNEKTPOIUT  HMEET

crenyromuii cocta (Monb/n): 1,5-10 Na,MoO, + 1,23'10'3 H,SO,4. Hacrosmas
pabota mpoBOAMIACH C IENBIO BBIICHEHUIO BO3MOXKHOCTH IOJYYEHUS
HAHOMOKPBITUH Mo U3 Cylab(paTHOrO 3MEKTPONNUTa. BbUIM CHATHI IMKINYECKHE
MOJIIPU3ALMOHHBIE KPUBBbIE MOJMOACHA W3 CyNb(ATHOTO JIEKTPOIUTA TPH
Pa3IMYHBIX TeMnegaTypax (puc.6). DnekTponu3 BenW TPU HHTEpBAJEC
temreparyp 25-90°C. VYcrTaHOBIEHO, 4YTO C YBEIWYEHHEM TeMIIepaTyphbl
BOCCTaHOBJICHHME MoOJIMOAEeHa Yyckopsercs. Jlius ycTaHOBIEHMsSI MIPUPOJIBI

noJsipu3aly ObUTa M3ydeHa 3aBUCHUMOCTh MEXay lgik ot % Kak BuaHO 13

puc.7. B KoopauHaTax Igix— % HaOJro1aeTcs TMHEWHas 3aBUCUMOCTb U YTOJI

HaKJIOHOB 3/1eCh He OIMHAKOB. Jlanmee Oblta BeIuMCIIeHA 2((HEKTUBHAS dHEPTHS
aKTUBAIlWH, JaHHBIE KOTOPBIX MPECTaBICHBI Ha puc.§. M3 pucyHka BUIHO, 4TO
B uHTepBasie noreHuuanos +0,02 no —0,12. B 3Hadyenue A,pq yMeHbIIaeTCs
He3HaunuTeJIbHO U cocTaBisieT 30—20 kJ>k/MOJIb M MajI0 3aBUCUT OT ITOTCHIIMAIA
MOJISIPU3AIIAN, YTO COOTBETCTBYET XUMUUYECKOU MPUPOIE MOIAPU3ANKH. Takum
o0pa3oMm, peHWH W MOJMOACH W3 YKA3aHHOTO OJJICKTPOJIMTA OCAKIAIOTCS
pPa3IMYHON TMPUPONON TOJNAPU3AIMK U JUISL  DJIEKTPOOCAKICHUS O000UX
KOMITOHEHTOB CaMbIM OJIATOTIPUSTHBIM SIBJISICTCS] CEPHOKHUCIIBIN 3JICKTPOJIHT.
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Puc.6. Ionspuzayuonnvie Kpuebie MOAUOOEHA U3 CEPHOKUCTBIX INEKMPOTUMOEG
npu pasnuunsbix memnepamypax 1-25 C, 2 - 45 T, 3-75 <C, 4-90 T. Cocmas
3 -1

anexmpoauma (monv/n): 3,5-10 KReO, +2,0 H,SO,4; pH=0,4; V=0,005 Bc
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Puc.7.3asucumocms niomHoOCmU MoKa om memMnepamypuvl Npu pasiudyHblx
nomenyuanax: 1- (—0,02); 2-(-0,05); 3-(-0,1); 4- (-0,15); 5-(—0,18)
3

Cocras snekTponura (Moas/m) 1,5-10 Na,MoO, + 2,0 H,SO,; pH=0,4
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Asdd, klx/Moae

-18

14
-12

-10

0 -0,05 0,1 -0,15 -0,2

E,B

Puc.8. 3asucumocmo s¢ppexmusnoil suepeuu akmusayuu Asgpg om E

B nanbHelieMm, s BbIABICHUS IPUYMH, 3aTPYIHAIOLIINX 3JIEKTPOAHBINA
IpoLECcC OCAKAECHUS MOJIMO/IEHA B UCCIIEAYEMbIX IEKTPOIUTAX, ObLIIO H3YUYEHO
BIIMSIHUE CKOPOCTH Pa3BEPTKH MOTEHIMAJIA HA KAaTOAHBIA npouecc. BiusHue
CKOPOCTHM Pa3BEPTKM IOTEHIMAJa Ha XapaKTep IMOJIIpU3alUU NPEACTABICHO
Ha puc9. M3 pucyHka BHJIHO, 4YTO YBEIUYEHHE CKOPOCTH pa3BEpPTKU
NOTEHIIMAaJa B PA3JIMYHOM CTENEHU YCKOPSET MPOLECC OCaXIEHUsI MOIMOIEHA.
IIpy BBICOKMX CKOPOCTSAX pa3BEpPTKU MOTEHIMAIA IPOLECC JUMUTHUPYETCA

nudQy3HOHHON mOJSpU3aUMel, TaK Kak 3aBHCUMOCTH |, -/ HOCHT

npsimosiuHeiHblid  xapakrep (puc. 10). Takoit xapakTep 3aBHCHMOCTH
HaOmofaeTcss B TeX clydyasX, KOrja Ipoleccy paspsia MpealecTByeT
XUMHMUECKasl peakuus AMCCOLMAIMM KOMIUIEKCHOro aHuoHa. Omnpenenss
NPUYMHY HaOII0AaeMoOll XMMHUYECKOM MOJsSpHU3alMi, MOYKHO IojaraTh, 4TO
TOPMO>KEHHE JIEKTPOIHOIO IIpoliecca 00yCcIaBINBaAIOCh JTNO0 KUHETHYECKUMHU
OIPaHUYEHUSIMHM,  BbI3BAaHHBIMH  IPOTEKAHUEM  XUMHUYECKOM  peakiuu
JUCCOLMAlMM  KOMIUIEKCHOTO AaHMOHA Ha pa3pspKalolluecss HWOHbI, JH00
XMMHUYECKHM B3aUMOJACHCTBUEM MOBEPXHOCTH C NMPOJYKTAMHU 3JIEKTPOJIM3a U
00pa3oBaHMEM Ha MOBEPXHOCTHU 3JIEKTPOAA MACCUPYIOLIECH TIICHKH.

91



3.A.Canaxosa, /I.b.Tacues, U.D.Anuzaoe, K. HU.Tadxcuesa, H H Xanxuwuesa,
A.D.Teibamosa, I1.9.Karaumaposa, U.U./[picabbaposa

mA
0_|
1
El
2
3
2|
c
o 4
= |
@] 5
_3_
T u T u T u T
-0.2 0.0 0.2 0.4

Potential v
Puc. 9. HOﬂﬂpuS’aquHHble Kpueble MOJZM60€Ha us CepHOKuCﬂblx 3ﬂ€Kmp0ﬂum06 npu
-3

paznuunsix pazeepmrax. Cocmae snexmponuma (moaw./n): 1,5-10 Na;MoO, +2,0
1 -1 1 Kl

H,SO,;, pH=0,4; 1 - 0,005Bc ,2-0,02 Bc ,3-0,06 Bc 4-0,1 Bc t=75°C.
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Puc. 10. 3asucumocms nuxka moxka om CKopocmu pa3eepniku nomeHyuaid.
-3

Cocmas anekmpoauma (moaw./1): 1,5-10 NapMoOy4 + 2,0 H,SO,
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3akja0oueHne
1. Kax moka3zanmu  MpOBEJIEHHBIC  ONBITHI, TEMIIEpaTypa  OKa3bIBaeT
CYILIECTBEHHOE BJIUSHHE HA CKOPOCTh u3ydaemoro rpoiecca. C pocTom
TEMIIEPATyphl YBEIMYMUBACTCS CKOPOCTh PEAKIIMH DJICKTPOBOCCTAHOBJICHUS
pEeHUs, YTO COMTPOBOMKIAAETCS BO3PACTAHUEM BBHICOTHI BOJTHBI.
2. Ha ocHoBaHMHM pe3ylbTaTOB MOXHO TMPHUTH K 3aKJIIOYEHHUIO, YTO
AIEKTPOOCAKIACHUS PEHUSI U3 CYIh(ATHOTO SJIEKTPOJIMTA COMPOBOXKIIACTCSA, B
OCHOBHOM, XUMHUYECKOMN TOJISIPU3AITUUH.
3. Bbu10 M3ydeHO BIUSHHUE CKOPOCTH Pa3BEPTKH IMOTEHIIMANA Ha KaTOIHBIM
mporecc. BnusHue CKOPOCTH pa3BEepTKH MoTeHHana Ha XapakTep
HOJ'I?IpI/IBaIII/II/I BUIHO, 4YTO YBGJII/I‘IGHI/IG CKOpOCTI/I paSBepTKI/I IIOTCHIINAJIa B
Pa3IUYHON CTENEeHU YCKOPSIET MPOLIeCC OCAKACHHS MO0 IeHA.
4. Taxum oOpa3oM, Ha OCHOBAaHMHM OJKCIEPUMEHTAIBHBIX JIAHHBIX, JUIS
MOJIYYeHUS] TOHKHX TIOKPBITUH pEHHUS U MONIMOCHA PEKOMEHIYEeTCs

CJICIYIOIIUN COCTAaB IEKTPOIUTA (MOJIB/T):
3

1. CocraB snexrponuta mus peHus (monw/n): 3,5:-10 KReO4 + 2,0 H,SO,;
pH=0.4: V=0,005Bc =75°C., aexmpod — Pt. .

2. CocraB »IJIEKTpONHTA z[n;l mommmbaena (moinp/n): 1,5-10  NayMoO4 +2,0
H,SO,; pH 0,4; V=0,005Bc t 75°C anexmpoo — Pt.

1,5-10 Na,MoO, +2,0 H,SO,; pH=0,4; V=0, OOSBC t—75°C
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1-ALLIL-2-TSIKLOALKIL-4-H(CH3)PIRROLLARIN
DOYMUS DIXLORKETONLAR VO DOYMAMIS
XLORKETONLARDAN SINTEZi

https://doi.org/10.30546/2520-2049.72.3.2024.318

Agar sozlar: tsikloalkankarbon tursularimin xloranhidridlori; 3-xlorpropen; 2-
metil-3-xlorpropen; allilamin; elektrofil birlogma reaksiyasi; I-tsikloalkil-3-H(CHs;)-
3,4-dixlor-1-butanonlar;  1-tsikloalkil-3-H(CHjs)-4-xlor-2-buten-1-onlar;  1-allil-2-
tsikloalkil-4-H(CHs)pirrollar

Tsikloalkankarbon tursular1 xloranhidridlarinin ~ 3-xlor- vo  2-metil-3-
xlorpropenlara elektrofil birlogmo reaksiyasindan 1-tsikloalkil-3-H(CHj3)-3,4-dixlor-1-
butanonlar alinmis vo onlarin dimetilformamid (DMFA) miihitindo Na,COj; ilo
qgarsiligh tasirindon 1-tsikloalkil-3-H(CHs)-4-xlor-2-buten-1-onlar omolo golmisdir.
Doymus dixlorketonlarin vo doymamus xlorketonlarin allilaminlo efir vo ya su-efir
miihitindo, avvolco -5 + —10°C, sonradan 5 - 6 saat +35 + +40°C temperaturda
reaksiyasindan 1-allil-2-tsikloalkil-4-H(CHg)pirrollar alinmigdir. Sintez olunmus
pirrollarin qurulusu iQ vo NMR *H spektrlorin melumatlarina géro tosdiq olunmusdur.

H.A . Axmeoosa

CHUHTE3 1-AJUIUJI-2-HUKJIOAJIKHWJI-4-H(CH3)ITUPPOJIOB U3
HACBIINEHHBIX TUXJIOPKETOHOB U HEHACBIINEHHBIX
XJIOPKETOHOB

Kntouegvle cnosa: xnopaneudpuovl YUKIOAIKAHKAPOOHOBLIX Kuciom, 3-
xaopnponen;  2-memun-3-X10PNPONEH;  AIIUTAMUH, PeaKkyusi 31eKmpo@dUiIbHO2O
npucoedunenust; 1-yuxnoanrxun-3-H(CHz)-3,4-0uxnop-1-6ymanonet; 1-yuxnoanxun-3-
H(CHs)-4-xn0p-2-6ymen-1-onwt; 1-annun-2-yuxnoankur-4-H(CHz)nupponw

IMpn ANMEKTPOPHILHOM MPUCOETMHCHUN XJIOPaHTHIPUIOB
LUKJI0AJKaHKaPOOHOBBIX KHCIOT K 3-XJIOp- U 2-METHJI-3-XJIOPIPOINeHaM ObLIX
IOJTYYEHBI 1-tmmknoankuin-3-H(CH3)-3,4- muxiop-1-0yTaHOHBI,  KOTOpBIE  TIpH
obpabotke ¢ Na,CO; B aumerminpopmamuzae oopasyrores 1-muknoankui-3-H(CHg)-4-
xJop-2-0yren-1-onbl. [Ipu peakiuy HACHIIEHHBIX TUXJIOPKETOHOB M HEHACHIICHHBIX
XJIOPKETOHOB C JUTHJIAMUHOM B cpezie 3(hupa Win BOAHO-d(QUPHOW MPH TeMIlepaType
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-5+ -10°C, a noTom HarpeBaHueM peakMOHHON cmecu nipu +35 + +40°C B Teuenue 5
- 6 wuyacoB momydarorcs l-ammmn-2-nukiaoankui-4-H(CHs)muppoasl.  Crpoenue
CHHTE3HPOBAHHBIX IMTHPPONOB OBUTH MOATBepKAeHbl manubiMu WK u SIMP 'H-
CIIEKTPOB.

N.Y.Ahmadova

SYNTHESIS OF 1-ALLYL-2-CYCLOALKYL-4-H(CH3)PYRROLES
FROM SATURATED DICHLOROKETONES AND UNSATURATED
CHLOROKETONES

Keywords:  chloroanhydrides of cycloalkanecarboxylic  acids;  3-
chloropropenes; 2-methyl-3-chloropropenes; allylamines; reactions of electrophilic
addition; 1-cycloalkyl-3-H(CHjs)-3,4-dichloro-1-butanones; 1-cycloalkyl-3-H(CHj3)-4-
chloro-2-buten-1-ones; 1-allyl-2-cycloalkyl-4- H(CH;)pyrroles

Electrophilic addition of cycloalkanecarboxylic acid chorides to 3-chloro- and
2-methyl-3-chloropropenes gave 1-cycloalkyl-3-H(CHz3)-3,4-dichloro-1-butanones,
which upon treatment with Na,COs in dimethylformamide, form 1-cycloalkyl-3-
H(CHjs)-4-chloro-buten-1-ones. In the reaction saturated dichloroketones and
unsaturated chloroketones with allylamine in ether or agueous-etheric environment at a
temperature of -5 + —10°C, and then by heating the reaction mixture at +35 + +40°C
for 5 - 6 hours, 1-allyl-2-cycloalkyl-4-H(CHjs)pyrroles are formed . The structure of the
synthesized pyrroles were confirmed by IR and HMR *H spectra.

Giris

Doymus vo doymamis xlorketonlarin tarkibinds ti¢ aktiv funksional
grup (>C=0; —Cl; >C=C<) movcud olur va onlar bes- va altiiizvli heterotsiklik
birlosmoalorin sintezi ti¢lin perspektivli birlosmalor sinfina aiddirlor [1-7].
Karbon tursular1 xloranhidridlorinin Fridel-Krafts katalizatorlarinin istiraki ilo
doymamuis karbohidrogenlarlars vo ya onlarin halogenli téramalarina elektrofil
birlogmo reaksiyalar1 halogenketonlarin on miihiim alinma reaksiyalarindan
biridir [1; 4; 8-10].

Bir ¢ox tabii birlosmalorin tarkibina daxil olan pirrol téromolori canli
organizmlordo miihiim fizioloji funksiyalar yerino Yyetirirlor. Pirrol halgasi
hemoglobinin, xlorofillin, dorman maddoslorinin, amin tursularinin vo S.
torkibino daxildir [11-13].

Molumdur ki, asilxloridlarin allil tipli xloridlora elektrofil birlogsmo
mohsullar1 birli aminlarin tasiri ilo pirrol téramaloring gevrilirlor [7; 14-16].
Kost-ibrahimov-Mommadov [17] adlandirilan bu yeni almma disulunun
istlinlityii ondadir ki, baglangic birli aminlorin qurulusundan asili olaraq pirrol
halgasine miixtalif funksional qruplar1 daxil etmok, hamg¢inin gétiiriilon karbon
tursusunun asaslhigina uygun olaraq molekulda bir va ya bir ne¢oa pirrol halgssi
yaratmag olar [14; 18].
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Toqdim olunan isin maQsadi tsikloalkan(xlor- Vo
metiltsikloalkan)karbon tursulart xloranhidridlorinin 3-xlor- vo 2-metil-3-
xlorpropenlara elektrofil birlosmo mohsullarina allilaminls tasir etmoklo azot
atomunda allil grupu saxlayan yeni sinif pirrol birlosmalori sintez etmokdir.

Tacriibi hissa

IQ spektrlor Thermo Scientific Nicolet iS10FT-IR spektrometrinda,
NMR 'H spektrlori iso “Bruker AM-360" cihazinda (daxili standart — TMS)
cokilmislor.

Baslangic maddslordon 3-xlorpropen vo 2-metil-3-xlorpropen satisda
olan  reaktivlordon istifado  edilmis, tsikloalkankarbon tursularinin
xloranhidridlori isa uygun tursularin PCl3 va ya SOCI; ilo garsihigli tasirindan
alimmugdir [19].

3a-e, 4a-¢ doymus dixlorketonlar1 3-xlor- vo 2-metil-3-xlorpropenlorin
tsikloalkankarbon tursularinin xloranhdridlari ilo asillosmo reaksiyasindan, 5a-
e, 6a-e doymamis xlorketonlar1 isa asillosma mohsullarinin DMFA miihitinda
Na;SOs-lo tasirindon alinmisdir [7] (Sxem 1).

1-Allil-2-tsikloalkil-4-R*-pirrollarn (7a-e, 8a-e) sintezi.

A iisulu. 0.1 mol 1a-e xloranhidridlori 0.12 mol 2a (2b) xloridlari ilo
kondenslosdirilir [4], halledicilor su nasosu ilo qovulur, galiq iso 100 ml susuz
efirdo hoall edilir. Alinan mohlula -5 + —10°C temperaturda dameci qufi ilo 18.8 g
(0.33 mol) allilaminin (AA) 30 ml efirdo garisigr slava olunur. Reaksiya
mohsullar1 5 - 6 saat +35 + +40°C temperaturda su hamamida qizdirilir, otaq
temperaturuna godoar soyudulur, su, 10%-li Na,CO3; mohlulu, tokrar su ilo
yuyulur va susuz NaySO, tizorinds qurudulur. Holledici qovulur, qaliq iso
vakuumda distillo edilorok 7a-e, 8a-e pirrollar1 alinir, onlarin da bozi
xarakteristikalar1 vo ¢iximi cadval 1-do gostorilmisdir.

Cadval 1.
7a-e va 8a-e pirrollarin bazi xarakteristikalar:
Birlosmo R RT Tgayn, C 020 d° Cixim (%)
(mm Hg st.) D 4

7a ts-CsHg H 86-88(8) 1.5005 0.9203 68
7b ts-CgHyy H 98-100(10) 1.5190 0.9481 76
7c 1-Cl-ts-C¢Hyp H 124-126(1) 1.5330 1.0804 73
7d 4-Cl-ts-CgHyp H 154-157(7) 1.5323 1.0750 75
Te 2-Me-ts-CgHyg H 101-103(1) 1.5055 0.9336 61
8a ts-CsHg CH3; 92-94(5) 1.4985 0.9146 72
8b ts-CgHyy CH3 105-107(8) 1.5176 0.9420 77
8c 1-Cl-ts-CgHyq CH; | 162-164(10) 1.5305 1.0560 64
ad 4-Cl-ts-CgHyg CH; | 178-182 (15) 1.5290 1.0597 68
8e 2-Me-ts-CgHyg CH3 128-130(5) 1.5005 0.9242 62
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Gostarilon reaksiya 3a-e,4a-e:AA:TEA-1:1:2 nisbatinds susuz efir vo ya
su-efir miihitinds aparilmis vo 7a-e, 8a-e pirrollart alinmigdir.

B iisulu. 0.1 mol 5a-e, 6a-¢ doymamis xlorketonlarin 0.2 mol
allilaminls efir vo ya su-efir miihitinds, avvslco -5 + —10 °C, sonradan +35 =
+40°C temperaturda yuxarida gostorilon A iisulu ilo reaksiyasindan 7a-e, 8a-e
pirrollar1 sintez olunmusgdur. Reaksiya 5a-e,6a-e:AA:TEA — 1:1:1 nisbatinda
eyni isulla aparilmis vo alinmig 7a-e, 8a-e pirrollarin xarakteristikalart vo
spektral gostoricilori 3a-e, 4a-e dixloridlorindon alinan pirrollarla tamamilo eyni
olmusdur.

Almmus naticalar va onlarmn tahlili

Molumdur ki, tsikloalkankarbon tursular1 xloranhidridlarinin 3-xlor- vo
2-metil-3-xlorpropenlora  AICI; Kkatalizatoru istiraki ilo dixloretan vo ya
xloroform miihitinds —15 + —20°C temperaturda elektrofil birlosmo reaksiyalart
Markovnikov qaydasi iizro gedir vo reaksiyanin ilk mohsulu 1-tsikloalkil-3-
H(CHy)-3,4-dixlor-1-butanonlar (3a-e, 4a-e) olur (Sxem 1). Sintez olunan 3a-e,
4a-e dixlorketonlarma 80 — 85°C temperaturda DMFA miihitindo Na,COs-lo
tosir etdikdo 1-tsikloalkil-3-H(CHs)-4-xlor-1-buten-1-onlar (5a-e, 6a-e) alinir
(sxem 1) [4; 7; 20].

Sxem 1.
R’ R
RY Cl | AlCl, W -
+ Cl
! /\/ L Cl —_—
la-e 2ab 3a-e, 4a-e
R
Na,CO; (DMFA) W o
=
—HCI 0 R'
5a-e, 6a-¢

Burada, R = ts-CsHg(a), ts-CeH11(b), 1-Cl-ts-CsH1o(c), 4-Cl-ts-CH1o (d),
2-Me-ts-CgH1o(e); R* = H (2a, 3a-e, 5a-¢), CHs (2b, 4a-e, 6a-¢).

3a-e vo 4a-e doymus dixlorketonlari, homg¢inin 5a-e vo 6a-e doymamis
xlorketonlar1 bir heteroatomlu besiizvlii heterotsiklik birlosmalarin, o climlodon
pirrol birlosmalarin sintezi ti¢iin alverisli baslangic maddslordir [1; 4; 7; 15-17,
20].

Miisyyon edilmisdir Ki, 3a-e vo 4a-e dixlorketonlarini allilaminlo 1:3
nisbotinda efir vo ya su-efir miihitindo 5 - 6 saat +35 + +40°C temperaturda
qizdirdigda 1-allil-2-tsikloalkil-3-H(CHjs)pirrol (7a-e, 8a-e) téromolori alinir
(Sxem 2).

98



1-ALLIL-2-TSIKLOALKIL-4-H(CH3)PIRROLLARIN DOYMUS ...

Sxem 2.

+3C;H;NH

3a-e, 4a-¢ o2 R'
B SN
)

+2C;HsNH,
5a-e, 6a-¢ _ =

—C3HsNH,HCI CH, - CH=CH,

Ta-e, 8a-¢
Burada, R — yuxarida gosterilonlordir; R* = H (3a-e, 5a-e, 7a-e), CHs (4a-e, 6a-¢, 8a-e).

7a-e vo 8a-e pirrol birlosmoalori, homginin 5a-e vo 6a-e¢ doymamis
xlorketonlarin allilaminlo 1:2 nishatindo qarsiligh tasirinds sintez olunmusdur
(sxem 2).

Gotiiriilon baslangic allilaminin sarfini azaltmaq, homginin alinan pirrol
birlosmoalarinin igtisadi samoaraliliyini artirmaq tglin ayrilan HCI-u reaksiya
miihitindo tutmaqdan 6trii trietilamindon (TEA) istifado edilmisdir. Bu vaxt
reaksiyada istirak edon maddoalor nisbati asagidaki kimi doyismisdir: 3a-e,4a-
e:AATEA —1:1:2; 5a-e,6a-e:AA:TEA - 1:1:1.

Sintez olunmus pirrollarin qurulusu (7a-e, 8a-e) IQ vo NMR'H
spektrlorinin molumatlarina gors tosdiq olunmusdur (Cadval 2).

Cadval 2.
7b-e va 8b-e pirrollarin I0 vo NMR *H spektrlaori
Bir- 1Q spektrlar (sm™) NMRH spektrlori (8, m.h.)

losima Sch VcH Ve=c,c=c Ve=c R R H H° —~CHp-
pirrol | pirrol pirrol allil CH=CH;

7b 740, 3030, 1540, 1646 1.10-2.21 5.74 5.562 6.32 4.1-55
880 | 3115 | 1580 @H,m | aHhm) | @Hm) | @H,m | GH m)

7c 726, 3023, 1549, 1644 1.22-2.32 5.86 5.60 6.24 4.2-5.6
860 | 3111 | 1577 (10H,m) | @Hm) | @H,m | @H m) | GH, m)

7d 760, 3025, 1542, 1645 1.21-2.30 5.91 5.62 6.27 4.0-55
870 | 3110 | 1592 @OH,m) | @Hm) | @H,m | @Hm) | GH m)

774, 3027, 1517, 1640 |0.85(3H,d) 5.84 5.71 6.34 4.1-5.6

7e | 896 | 3128 | 1535 115225 | @H,m) | @Hm) | @Hm) | (GH m)

(10H,m)

8b 762, 3023, 1549, 1642 1.12-2.23 1.92 5.41 6.41 4.3-5.7
920 | 3112 | 1595 (11H,m) | (3H,c) | (tHgens) | (tH,s) | (5H, m)

8c 775, 3028, 1505, 1650 1.20-2.31 1.96 5.44 6.52 4.0-5.6
920 | 3125 | 1580 @Hm) | @GH,0) | @aHm) | @Hs | GH m)

8d 780, 3022, 1503, 1640 1.24-2.33 1.94 5.562 6.58 4.1-58
928 | 3135 | 1578 (WOHm) | @GH,c) | tHgens) | (IH,s) | (H, m)

8e 746, 3040, 1540, 1660 |0.87(3H,d)1.1 1.95 5.58 6.61 (1H, 4.2-5.7
880 | 3080 | 1596 4227 (H,¢) | (tH,m) s) (5H, m)

(10H,m)
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7b-e vo 8b-e pirrollarin IQ spektrlorinds pirrol halgesinin xarakterik
udulma saholori mieyyon edilmisdir (sm?): 3022-3135 (vcp), 1501-1596
(Ve=cc=c), 720-928 (dcn). Pirrol halgesinin azot atomundaki allil grupunun ikiqat
rabitosi iso 1640-1660 sm ™ (vc=0) udulma sahasindo askar edilmisdir (Codval 2).

Pirrollarin (7b-e, 8b-e) NMR *H spektrlorinda pirrol helgesinin protonlarin
5.41-6.61 m.h. sahosindo xarakterik multipletlor vo ya singletlor, metil grupunun
hidrogenlari 1.92-1.96 m.h. sahasinds singletlar, allil qrupunun protonlar1 iss 4.0-
5.8 m.h. sahasindo multipletlor soklinds 6zlarini gostarirlor (Cadval 2).

Qeyd etmok lazimdir ki, pirrollarin sintezinda istifads olunan 3a-e, 4a-e
dixlorketornlarim1 xiisusi olaraq reaksiya mohsullarindan ayirmaq vo olave
tomizlomak talab olunmur, onlar xam mohsul kimi tatbiq olunmuslar.

Natica

Tsikloalkankarbon tursular1 xloranhidridlarinin (1a-e) 3-xlorpropen (2a) vo
2-metil-3-xloropenlo  (2b) reaksiyasindan 1-tsikloalkil-3-H(CHs3)-3,4-dixlor-1-
butanonlar (3a-e,4a-¢) alinmig vo onlarin DMFA miihitindo Na;COs-lo qarsiligh
tosirindon  1-tsikloalkil-3-H(CHzs)-4-xlor-2-buten-1-onlar ~ (5a-e,6a-e)  sintez
olunmusdur. 3a-e, 4a-e doymus dixlorketonlarmn vo 5a-e, 6a-¢ doymamis
xlorketonlar allilaminlo efir vo ya su-efir miihitindo reaksiyasindan azot
atomunda allil grupu saxlayan pirrol birlosmolori alinmigdir. Reaksiya miihitindon
ayrilan HCl-u tutmagq ti¢tin TEA-doan istifads edilmisdir. Homin birlosmalor allil
grupu ikigat rabitosi hesabma polimerlosma Vo sopolimerlosma reaksiyalarina
daxil olarag giymatli polimerlar amols gatira bilorlor. Belalikls, 1-allil-2-tsikloalkil-
3-H(CHjs)pirrollarin alverisli preparativ alinma iisulu islonib hazirlanmigdir.
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MODIFIKASIYA OLUNMUS XROM OKSIiD KATALIZATORU
SOTHINDO® EMAL EDILMIS-NEFTDON AYRILAN QAZIN,
BENZOLUN VO BUTENIN KATALITIK
OKSIDLOSMOSININ KINETIKASI
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Acar sozlar: kinetika, katalizator, ucucu iizvi birlasmoalor, benzol, buten,
alifatik va aromatik karbohidrogenlar

Son on ildo oldo edilon nailiyyatlorle, ucucu iizvi birlosmolerin (UUB)
yandirilaraq cevrilmosi (kiilo cevrilmasi) texnologiyasi, ¢irklonmonin azaldilmasi
strategiyalarinm1 genis spektrdo se¢im texnologiyasina g¢evirdi. Bu todgigatda, xrom
oksid katalizatoru (Cr,O3+Cu0O+Co0,03) sathinds benzolun, butenin vo emal edilmis-
neft/su ayiricisindan ayrilan qazinkatalitik yandirilmas: testi hoyata kegcirilmisdir.
Reaksiyalar, miivafiq olaraq 1300-14700 mg/m® vo 373-673 K intervallarinda UUB-
nin qatiligini vo temperaturusabit saxlamaq {li¢iin maddenin 6tiiriilmo axinina nazarst
etmoklo hoyata kegirilmisdir. Hor ii¢c UUB iigiin ayri-ayriliqda daxil olan qazin
temperaturu vo bos katalizator layinda qazin galma miiddotinin funksiyast kimi
pargalanma effektliliyi aldo edilmisdir. Noticalor gostorir ki, buten vo diiz zancirli
yaxud budaqlanmis alifatik karbohidrogen-torkibli neft buxar1 oxsar katalitik
oksidlogma effektlori niimayis etdirir, benzol {i¢iin iso miiqayisa edilo bilon naticaloro
nail olmaq ticlin oksidlosmo temperaturunun daha yiiksok Vo ya qazin qalma
miiddatinin daha ¢ox olmasi talob olunmusdur.
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HU.I'Menukosa, H. ®@.Aikan, A./[>c.3¢penou, /Inc. T.Pycmamosa,
I'M.®apaosnces, H.P.Anuesa

KNHETUKA KATAJIMTUYECKOI'O OKUCJIEHUS HE®TAHOI'O I"'A3A,
BEH30JIA U BYTEHA HA MOJIU®UIINPOBAHHOM XPOMOKCHJIHOM
KATAJIM3ATOPE

Knwuesvie cnosa: xunemuxa, Kamamuzamop, Jemyuue OpeaHuyecKue
coeounerusl, beH301, OymeH, arupamuieckue U apoMamuiecKue yenee000podul

brnaromapst nmocTmxkeHHsIM, JIOCTHTHYTBIM 33 TIOCJHEIHEE JICCATHIICTHE,
KaTaJUTHYECKOE C)KUTaHWEe JeTydnx opranndeckux coeannennii (JIOC) cramo
MIPEATIOYTUTEIIEHON TEXHOIOTHEH B O0ph0Oe ¢ 3arpsisHeHHeM. B AToMm mcciiemoBaHUN
OBUTO MPOBEICHO HCMBITAHHE KATATUTHYCCKOTO CXKHMTAHUS HaJ MOAUDHUIMPOBAHHOM
karanm3aTope Ha ocHoBe okcuma xpoma (Cr,03+CuO+Co0,03) Oyrena, OeHzona u
CMecH BBIODOCOB BO3[yXxa M TMapa, COOpaHHOW W3 BOJOMACISHOTO cemaparopa
HedTernepepadaThIBAIOIIET0 3aBO/Ia. Peakiuyu MpOBOIWINCH IYTEM pEryIHpPOBaHUS
MOTOKA CBHIPhsI 10 MOCTOSIHHBIX KOHIEHTparmid u temmeparypsl JIOC B nuama3oHax
1300-14700 mr/m® u513-673K coorBercTBeHHO. bbina momydeHa 3¢QeKTHBHOCTb
JnecTpykimu Kaxaoro us Tpex JIOC B 3aBUCUMOCTH OT TeMIIEpaTypbl BXOJSIIEIO ra3a
U BPeMEHH MpeObIBaHUS ra3a B MYCTOM CJIOC. Pe3ynbTarhl MOKa3bIBAIOT, YTO OyTEH U
napbl HeTH, cojiepKkainue anudaTHuecKre yriieBOJOPOIBI ¢ IPSIMOU M Pa3BETBICHHOM
LIETIBIO, TIPOSIBJISIFOT CXOXKHE KaTaTUTHUCCKUE 3P PEKThI IPU CXKUTaHUH, B TO BPEMs KaK
OeH301 TpeOyer OoJiee BBICOKOW TeMIIEpaTyphl CXKHTAaHUS WM 0OJee IUTEIBHOTO
BPEMEHH YJICP>KUBaHUS T'a3a JUIsS JOCTHKCHHUS COITOCTABUMBIX PE3YJIbTaTOB.

I.G.Malikova, N.F.Aykan, A.J.Efendi, J.T.Rustamova,
G.M.Faradjev, N.R.Aliyeva

KINETICS OF CATALYTIC OXIDATION OF PROCESSED-OIL
GAS, BENZENE, AND BUTENE OVER A MODIFIED
CHROMIUM OXIDE CATALYST SURFACE

Keywords: kinetics, catalyst, volatile organic compounds, benzene, butene,
aliphatic and aromatic hydrocarbons

With the advances in the last decade, volatile organic compound (VOC)
incineration (ashing) technology has become the technology of choice in a wide range
of pollution abatement strategies. In this study, a catalytic combustion test of benzene,
butene, and refined-oil/water separator gas was performed on the surface of a
chromium oxide catalyst (Cr,0s;+CuO+C0,03). The reactions were carried out by
controlling the material transfer flow to keep the concentration and temperature of the
UUB constant in the ranges of 1300-14700 mg/m*® and 373-673 K, respectively.
Degradation efficiency as a function of inlet gas temperature and gas residence time in
the empty catalyst bed was obtained separately for all three UUBs. The results show
that butene and straight-chain or branched-chain aliphatic hydrocarbon-containing
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petroleum vapor exhibit similar catalytic oxidation effects, while for benzene, higher
oxidation temperatures or longer gas residence times were required to achieve
comparable results.

Neft emali zamani ayrilan neft/su ayiricilarinin - emissiyalari
imumiyyotlo minlorlo mg/m® yiingiil alifatik vo aromatik karbohidrogenlor
saxlayir. Tam katalitik oksidlogsma bu ugucu birlogsmalorin azaldilmasi {igiin an
ucuz vo somorali isullardan biri kimi miioyyan edilmisdir. Bu birlogsmalorin
metal oksid katalizatorlari, xtisusilo Cr,0O3+CuO+C0,05 sathinda tam katalitik
oksidlogmasinin Kinetik todqiqi ilo bagli adsbiyyat malumatlari var. Taqdim
olunan is benzolun, butenin vo emal edilmig-neft/su ayiricisindan ayrilan qazin
Vo tullanti neft buxarmin dorin Katalitik oksidlogsmasinin kinetikasina aydiniq
gotirir. Hazirki is homginin kommersiya Cr,O3 katalizatorlar1 sathinda hor tig¢
UUB-nin Katalitik oksidlosmosi {iciin miivafiq oksidlosmo temperaturlar1 vo
qazin qalma middatlori haqqinda malumatverir.

UUB-nin tadgiq olunan qatiliq intervallarinda, gazlarin verilmis kontakt
miiddatinds, katalizator laymin islomo temperaturunun artirilmasi pargalanma
effektliliyini artirir. Bununla bels, 99%-don ¢ox pargalanma effektliliyi igiin
tolob olunan daha yiiksok temperatur giymatlariekonomik baximdanganastboxs
olmaya bilor vo maslohotgériilmiir. UUB-nin gatiligina goro bir tortibli kinetika
Vo kinetik sabitin Arrenius temperatur asililigt bu ugucu iizvi maddalarin
katalitik oksidlosmosi {iciin uygun toqdimat kimi goriiniir. UUB-nin har biri
ticiin aktivlogsmoa enerjisi vo Kinetik sabitlorin giymoti verilmisdir. Hodoflonmis
ucucu iizvi maddslorin asag1 temperaturda par¢alanmasina Cr,O3 +CuO+Co0,03
katalizatorundan istifads etmoklo nail olmagq olar.

Giris

Karbohidrogenlorin heterogen katalitik oksidlogsmasi Sonaye baximindan
ohomiyyatli bir prosesdir. Movzu genis sokildo todqiq edilmis vo dorindon
nozordan kecirilmisdir [1, 5.1631-1641; 2, s.119311, 3, 5.2964-2974; 4, 3-4; 5,
447-468]. Todqiqat islorinin oksoriyysti kommersiya doyari olan mohsullarin
istehsali {iglin neft-kimya xammalinin selektiv oksidlogsmosins, eloco do
avtomobil tullantilarinda tam oksidlosmomis yanacaqlarin vo CO-nun tam
oksidlogsmasina hasr olunmusdur [5, 5.447-468; 6, 5.1966; 7, 5.273-281; 8, 221
227]. Son onillikdo aparilan todgigatlar vo nailiyystlorlo katalitik oksidlosmo
genis totbiqi imkanlarina gors orta vo yiiksak doaracali qatiliglarda (500-10.000
mq karbon/m®) havaya atilan ugucu iizvi birlesmolarin vo zohorli maddslorin
azaldilmasi ti¢ilin se¢im texnologiyasina ¢evrilmisdir [9, 5.261-269; 10, 5.1943—
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1953; 11, s.231-247; 12, s.1061-1065; 13, s.809-812; 14, s5.87-92; 15, 5.227-
237].

Sonaye saviyyasinda aparilan oksidlogsma reaksiyalarindan fargli olaraq,
UUB-nin tam Katalitik oksidlosmosi adoton daha asag1 temperaturlarda,
baslangic maddolorin daha asagi qatiliglarinda vo oksigeni artiglamasi ilo
stexiometrik miqdardagotiirmoklo hoyata kegirilir [3, 5.2964-2974; 10, 5.1943-
1953; 14, s.87-92]. Beloliklo, buradaaktivliyi yiiksok,lakin qeyri-selektiv
xassoloro malik katalizatorlar talob olunur. Malumdur ki, karbohidrogenlarin
daha kicik molekullara ¢evrilmasi ilo gedan oksidlosma reaksiyasinakatalizator
kimi ya dasiyict nacib metallar vo ya ke¢id metallarinin oksidlori vo yaxudbu
metallarin qarisiq oksidlorimiisbat tosir gostorir. CO vo asagr molekullu
karbohidrogenlorin  oksidlosmasi {i¢iin noacib metallarin vo osasi metal
oksidlarinin katalitik aktivliyi bir sira todqiqatcilar torafindon todqiq edilmisdir
[1,5.1631-1641; 2, s.119311; 3, s. 2964-2974; 4, 3-4; 5, 447-468]. Metal oksid
katalizatorlari, imumiyyatlo, nacib metallardan daha az aktivdir, lakin onlar
praktiki olaraq maraq doguran bir cox UUB axininda mévcud olan iizvi halogen
birlosmoalori, qurgusun, fosfor vo ya kikiird torkibli  birlogmalor
saxlayanqarisiqlar ilo zaharlonmays qarst davamlidir. Bundan olave, baha
olmast vo mohdud miqdarda olds edilmasi nocib metallardan istifadanin
catismayan cohotidir ki, bu da nacib metallardan he¢ do geri qalmayan kecid
metal oksidlori arasinda uygun katalizatorlarin axtarigina sobob olmusdur.
Xrom oksid (Cr,03+Cu0O+C0,03) yiiksok aktivliys malik belo katalizatorlardan
biri olaraq bilinir [1, s.1631-1641; 3, 5.2964-2974; 15, 5.227-237]. Neft emali
zavodlarinda neft/su ayiricilarindan ¢ixan tullantt qazlari adston 50-5000
mqg/m3gatiliglt alifatik vo aromatik karbohidrogenlorden ibarotdir. Umid edilir
ki, katalitik oksidlosma bu emissiya qazlar1 {igiin igtisadi baximdan an samarali
Vo effektiv azaltma strategiyalarindan biri olacak. Neft/su ayiricilarindan UUB-
in yandirilmasi ii¢lin optimal reaksiya soraitini miioyyan etmok iigiin verilmis
katalizator {iglin xiisusi reaksiya kinetikas1 toyin edilmalidir.

Karbohidrogenlorin Kkatalitik oksidlogsmosinin kinetikas1 genis sokilda
todqiq edilmisdir [3, 5.2964-2974; 9, 5.261-269; 16, s.13-18; 17, s. 47-52; 18, s
193-205; 19, s.2500-2508; 20, s.13-17]. Bu todqiqatlar gostorir Ki, reaksiya
xarakteristikas1 vo oksidlosma mexanizmlari nacib metallarda vo metal oksid
sistemlorindo  forglidir. Tipik UUB Kkatalizatorlar1 {izorinds alkanlarin,
alkenlorin, aromatik vo oksigenli {izvi birlosmoalorin vo s. oksidlogsmasi
kinetikasin1 hartorafli tosvir edon heg¢ bir dogiq mexanizm yoxdur [9-20]. Bir
sira miialliflor benzolun, butenin oksidlagsmasinin zaiflotmasini géstarmak {igiin
platin va nikel katalizatoru iizorinds benzol-buten qarisigindan istifado etmisdir
[12, s. 1061-1065]. Qarisiq tosirlorini dyronmok tiigiin Mars-van Krevelen
giymatlondirmo modelino miiraciot etmisdir. Digor miialliflor, Barresi vo Baldi
kommersiya mogsadli istifads olunan platin katalizatoru iizorinds benzol, stirol
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Vo onlarin garigiqlarimin dorin katalitik oksidlosmasini tadqiq etmisdilor. Onlar
toklif etmisdilor ki, hor iki birlosmonin birgo (iimumi) inhibitor tasirlorini
hortarofli tosvir etmok tiglin iki birlosma tgiin iki forgli Kinetik mexanizm
verilmalidir [11, s.231-247]. Sinha vo Sankar islorindo qeyd etmisdilor Ki,
dasiyic1 iizorindo kobalt oksid katalizatoru sothindobutenin oksidlogsma
kinetikas1 butenin gatihiginin birtortibli asililigina uygundur [13, 5.809-812].
Benzolun oksidlosmasi buteno nisboton daha genis sokildo todqiq edilmisdir.
Umumiyyatla, platin katalizatorlar1 sathinds 453-523 K temperatur intervalinda
benzolun 90%-don ¢ox pargalanmasina nail olmaq olar.

Toqdim olunan isdo Cr,03 vo onun modifikasiya olunmus katalizatoru
tizarinda benzolun, butenin vo emal edilmis-neft/su ayiricisindan ayrilan qazin
katalitik oksidlosmasinin laboratoriya todgiqatlarinin naticalori verilmisdir.
Mogsad qazin temperaturu vo VOC-nin qatiliglarmin hadoflonmis UUB-nin
tomizlonmasi effektivliyino tosirini 6yronmokdir. Reaksiyalarin kinetikasi vo
aktivlosmo enerjilori do togdim edilmigdir. Miigayiso mogsadi ilo aromatik
birlosmoalorin  homologu kimi benzol, alifatik karbohidrogenlor kimibuten
se¢ilmisdir. Tullantilarda kiikiirdiin ~ olmas1  sobabindon metal oksidi
katalizatorlarindan Cr,O3 bir godor zohora davamliliq gabiliyystino vo daha
yiiksok oksidlagma aktivliyina gors segilmisdir.

Tacriibi hissa

Sakil 1 tocriiba ii¢iin hazirlanmis qurgunu sxematik olaraq oks etdirir.
Reaksiyalar torponmoz katalizator layli reaktordan istifado etmoklo sabit
vaziyyatli impuls rejiminds aparilmisdir. Katalizator niimunolori bir ¢ox
hallarda 30 dogigo miiddstinds hava soraitinds 470, 573, 673 K temperaturunda
saxlanilir. 4000-40000 saat™, 573-753 K temperatur intervalinda reaksiyanin
hocmi siirati doyisir.Ovvalcadon nazords tutuldugu kimi miioyyon hocm faiz
nisbatindo hazirlanaraq 3,4,5 tutumlarina doldurulmus qazlar hava (7) vo
tosirsiz qazlarla (7) qozatorda (9) vo yaxud qaz qarisdiricisinda (8) qarigdirtlir
Vo bunun ardinca katalizator niimunosi (2) doldurulmus reaktora (1) verilir.
Temperatur reaktorda reaksiya temperaturuna qizdirici (12) vasitasilo ¢atdirilir
Vo buna nazarat etmok tiglin termociitdon (11) istifado olunur. Su buxari (10)
reaksiya miihitino eyni zamanda katalizatorun sathina verilir. Qaz qarisig
reaksiyadan ¢ixandan sonra analizator vo xromotoqraflarla (14,15) aparilir.
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Sakil 1. Tocriibi qurgunun sxematik taSviri
1 — reaktor, 2 — katalizator niimunasi, 3, 4, 5 — qazlar {iciin miivafik tutumlar, 6 — hava
quruducusu, 7 — tosirsiz qaz vericisi, 8 — qaz qarigdiricisi, 9 — dozator, 10 — su buxar1 vericisi,
11 - termociit, 12 — qizdiric1 termostat, 13, 14,15 — qaz qarigdiricilarinin analizi igiin
xromotograf vo gaz analizatoru.

Bildiyimiz kimi, impuls rejimindan aciq axin tipli reaktorlarda istifado
olundugda Kkatalizator sathinin xarakteri vo homginin heterogen-katalitik
reaksiyalarm ilkin marhalalari barods daha strafli molumat oldo etmok olur.Bu
lisulnan eyni zamanda katalitik reaksiyalarn morhalslorinin miiqayisasini
hoyata kecirmok miimkiindiir. Burada reduksiya, oksidlosmo Vo Kataliz
marholalorinin siiratlorini rahatligla miigayiso etmok miimkiindiir vo bununlada
kataliz barado daha dogiq molumat oldo etmok olur. Katalizator sothinin
cevrilmalori vo reaksiya siiroti barads, katalizatorun sathi ilo qazin qarsihiqh
tosirindan sonra onun doyismasi barads daha doagiq vo otrafli malumat olda
etmok Ttigiin reagentlorin az ¢evrilmoalorini geyd eds bilon malum cihazlardan
istifado etmok moqgsads uygundur. Bir ¢ox hallarda reaksiyanin kinetikasinin
oyranilmasi qaz impulslarinin ¢evrilmasinin az olmasina gors ¢atin oldugundan,
optimal olaraq differensial reaktorun integral detektornan birlikds istifadasi
daha uygundur.
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Hodoflonmis UUB monbalari kimi benzol, buten va emal edilmis-neft/su
ayiricisindan ayrilan qazdan istifado edilmisdir. Benzol, buten vo emal edilmis-
neft/su ayiricisindan ayrilan qaz neftayirma zavodunda (BNEZ)toplanib. 30°C-da
tullant1 neftlo tarazliq vaziyystindo olan gaz niimunasinin torkibi Coadval 1-do
gostarilmisdir. Qaz niimunosindoki UUB-nin 98-% (hocmca)-don ¢oxu 3-8
karbonlu alifatik karbohidrogenlor ibarot olmusdur. Tarazliq buxarinda
karbohidrogenlorin comi 1%-ni benzol vo toluol toskil edir. Olgmo nasosundan
istifado edilorok UUB ilo Zongin hava axmi yaratmaq ii¢iin hodoflonmis ii¢ {izvi
mayedon birini saxlayan 100 ml-lik borunun buxar boslugundan hava
Otlirilmiisdiir.

Cadval 1.
30 °C-0a tullanti yagi \lo tarazligda olan gaz niimunasinin tarkiblori

Komponent Karbon say1 Hacmi, %
[zoparafin 4-6 11.10

7 14.81

6 9.09

8 6.91

>10 0.0

comi 41.91
Normal parafin 5 5.12

4 1451

7 8.43

6 11.62

9 1.94

comi 41.62
Olefin 4 0.97

5 3.85

6 7.36

7 2.93

>8 0.27

comi 16.38
Aromatik 8 0.38
karbohudrogenlor 9 0.71

comi 1.09
CoMi 100.00

Borudaki tizvi mayeds, borunu termostatik su hamaminda tutmaqla sorti
olaraq izotermik vaziyyat yaradilmigdir. UUB ilo zangin hava axininda UUB-
nin gatiligmi su hamaminin temperaturunu tonzimlomokls doyismok olar. UUB
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ilo zongin hava axini reaktora daxil edilmozdon ovval osas hava axini ilo
owvalcadon garigdirilir. Hor bir testdo su hamaminin, katalizator laymin vo
otiirtilon qazin temperaturlarinin avvalcadan toyin edilmis sabit qiymatlori oldo
edildikdon sonra reaktorun giris vo ¢ixis axinlarindan analiz {i¢iin niimunalor
gotiiriiliir. Bu todqiqatda katalizator layinin vo gidalandirict gazin temperaturu
513 ilo 673 K arasinda, étiiriilon gazda UUB-in qatiliglar1 iso 1300 ilo 14700
mq/m? arasinda (To=300 K gotiiriiliib) saxlanmusdir. Niimunolordeki UUB-in
qatiliglar1 alov-ionlasdirma detektoru ilo tochiz edilmis Varian 3400 qaz
xromatoqrafiyasi ilo tohlil edilmisdir.

Natica vo onlarin miizakirasi
Tocriibi giymoatlor asasinda qazin bos tobogodo miioyyan (verilmis)
qalma miiddatinds (to) vo 6tiiriilon UUB-in verilmis gatiliqlarinda (Co ) reaktora
daxil olan gazin temperaturu). Bu todqigatda UUB-in qatiliglar1 (Ce Vo Cp) To =

300K-do mg/m’olaraq toyin edilmisdir. Qaz axminin bos layda qazin qalma
miiddati tpasagidaki kimi miioyyan edilir:

to = Bos layin hacmi/Ty-da gaz axininin stirati 1)
1000 :E a) Benzol
—~ 100 ;-
g E |
) E {
5 -
o 10 =
. S
1 AAL“JLKAJJ;.‘JJJLLL‘L—LJ H .. . .
st Sokil 2a-2c. Tocriibi giymatlor: bos layda
- } ' qazin qalma miiddatinin (t) vo daxil olan
1080 > b)buten | UUB-in  qatihglarimin ~ (Cy)  miisyyan
B ‘ giymatlarinda tullanti UUB-in qatiliglarinin
L NE (Co) reaktora daxil  olan qazin
R temperaturundan (Ty) asili olaraq dayismasi
Ot 10
: !
g Laga T - = S
200 250 300 350 400
T,¢0)
1000 |
E c)neft buxan
_ 100 3
£ K
E L.
S0

250
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Sokildon goriindiiyii kimi, todqiq edilmis UUB-in gatihglarmm miioyyan
giymotlorinds  vo  verilmis  tocriibi  soraitds,  Ti-niartirdigda  Ce-nin
eksponensialazalmasi bas verir. Bu naticalor gabulolunandir, ¢iinki kimyavi reaksiya
stiratinin artan reaksiya temperaturu ilo eksponensial olaraq artmasi konsepsiyasina
dayanir. Oksor UUB tullantilarmm emali proseslorindoki soraitdo qaz axinindaki
oksigenin parsial tozyigi homiso tizvi reaktivinkindon gox boyiik olur. Oksigenin
parsial tozyiqi faktiki olaraq sabit gotiiriilo bilor ki, miigsahido olunan reaksiya siirati
yalniz UUB-in parsial tozyigi vo ya qatihiglart ilo miitonasib doyissin.

Praktikada rast golinon oksor katalizatorlar vo VOC qatiliglart ii¢iin
siirotin UUB-in qatiliglarindan asililig1 birinci doracali kinetikaya uygun galir.
Bu isdo todgiq edilon ilkin qazda UUB-in qatihglarina goldikda, O,/VOC-in
molyar nisbati benzol tigiin 150-300, buten {igiin 140-240, vo neft buxari tigiin
140-570 kimi giymatlondirilmisdir (Co = 14.700 mg/m® nozoro alinmadan).
Belolikls, bu tadgiqatda UUB-in qatiligina goro birinci tartibkinetic tonliklor
montiqi olaraq forz edilorok asagidaki formada verilmisdir:

—dC/dt=kC = Ae FRTC (2)
burada C — UUB-in qatilig1, T — reaksiya temperaturu, k — siirat sabiti, A
toqqusma amsali, E iso reaksiyanin aktivlosma enerjisidir.

Stirat ganununun bu sado novii katalizator sothinds bas veranlor
haqqinda he¢ bir molumat vermoss do, miixtolif katalizatorlarin Kkinetik
davranigini qisa vaxtda miiqayiso etmoys yarayir. Bu tadgigatda istifads edilon
kicik katalitik reaktoru nozors alsaq, onun divarmin istilik 6tiirmo sahasinin
katalizator tobagesinin hacmina nisboti 20 sm?%10 sm® teskil edir ki, bu da
17.000 sm?/763.000 sm® (30 sm hiindiirliiyii vo 180 sm diametrli tipik
kommersiya katalizator tobagasi) ilo miigayisads xeyli boyiikdiir. Buna gora do
katalitik ~ reaksiyanin  izotermik  sokildo  aparnildigmi  forz  etmok
mogsadouygundur. (2) tonliyi agagidaki kimi inteqrasiya olunmusdur :

Cel/ Co=e T, (3)
burada k(T;) siirat sabiti, tj bos layda qazin galma miiddati, har ikisi tullanti
qazimin T; temperaturunda Olclilmiisdiir. Qazin ideal qaz qanunlarma tabe
oldugunu farz edoarak, asagidaki miinasibat dogru qobul edilir:

Ti/TozTo/Ti (4)

(2) va (4) tonliklorini (3)-do yerina qoysaq va (3)-iin har iki torofinin logarifmini

tapsaq:

In (Co/ Ce = Ae FRTito (To/ Ti) (5)

togdim olunan isdo, tp=0.5-1.0 san. vo T; 493-673 K araliginda saxlanilir. (5)-
in har iki torafinin yenidan logarifmini tapsaq:

IN[IN(Co/Ce )] + In(Ti / Toty) = In A+ (-E/R)(1/ T;) (6)

Y =In[In (Co/C¢ )] + In (Ti /Ty tp) and X = 1/Tjovaz etdikds, Y-nin X-o goro

Xatti reqressiyasindan, yani -E/R meylindon E vo reqressiya diiz xatti ilo InA-

nin kosismasindon A oldos edilir. U¢ UUB maddalori iigiin Y-X grafiklori Sokil
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3a-3c-do gostorilmisdir.

In[In (C/C)] +In (T4,T,)

Y=

a)benzol

16

17
104 X (1/K)

In {In (C/C,)] +In (T4,T,)

Y=

b)buten

i il
15 16

17
104 X (1/K)

18 19

-

In [ In (C/C,)] +In (T4,T,)

Y=

c) neft buxari

15 16

17

10* X (1/K)

18 19

Sakil 3a—3c. Taklif olunan kinetic modelin
diizgiinliiyiinii yoxlamaq va A va E Kinetic
parametrlarinin  giymatlandirilmasi iigiin
Y-X grafiklari

Bu grafiklorin xatti olmasi siibut edir ki, toklif olunan birtortibli reaksiya
sxemi bu is soraitinds ugucu lizvi maddaslorin katalitik oksidlogsmoasini diizgiin
tosvir edir. Kinetik parametrlor, E vo A vo bu grafiklordon oldo edilmis birgos
korrelyasiya omsali r codval 2-do gostorilmisdir. Toklif olunan modelin
etibarliligini niimayis etdirmok tg¢iin tocriibi qgiymotlor vo modelo gora
hesablananlar Sokil 4a-4c-do miiqayiso edilmisdir. Buten {iglin eksperimental vo
hesablanmis molumatlar arasinda bazi uygunsuzluqlar goriilmisdiir.

Cadval 2.

Cr,0s katalizatoru iizarinda benzol, buten va neft buxarinin
katalitik oksidlagmasinin kinetic parametrlori

UUB A E, Korrelyasi | Tatbiq olunan sartlor
(1/doq) | (kC/mol) | ya faktoru
Benzol 65.200 | 10.7 0.939 Cy=2200-4000 mg/m3, Ti=543-663K
Buten 1.610 5.42 0.866 Cy=3000-5200 mg/ma, T,=493-653
K
Yag 859 4,41 0.955 Co=1300-14.700 mg/ms, T=513-663
buxari
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Sakil 4a—4c. Bos layda qazin galma miiddatinin
(to) Vo daxil olan UUB-in qatihglarimin (Co)
miiayyan  qiymatlorinde  tullantn  UUB-in
qgatihglarimin (C) reaktora daxil olan gqazin
temperaturundan (Ty asui olaraq dayismoasi
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T, (°C)

c)neft buxari |
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Coadval 2-doki korrelyasiya omsalinin r bir qodor asagi olmasi (0.866)
onu gostorir ki, model digor iki UUB ilo miigayisodo butenin tocriibi
giymotlorinin analizi ii¢iin daha az qonastboxsdir. Sakil 5a vo 5b, ii¢ UUB iigiin
miivafiq olaraq to= 0.5 vo 1,0 saniyado UUB-inkonar edilmasi effektivliyindon
asil1 olaraq hesablanan Tj-nin doyismolorini gosterir. Goriildiyii kimi, buten vo
neft buxar1 oxsar katalitik oksidlogsmo tasirlorina malikdir, benzol iso miiqayisa
edilo bilon naticalar olda etmok tiglin oksidlosma temperaturunundaha yiiksok
Vo ya qazin qalma miiddatinindaha uzun olmasini talob edir.

Budaq zoncirli alifatik karbohidrogenlor diiz zoncirlora nisbaton daha
yiiksok reaktivlik niimayis etdirdiklorina gors, neft buxari butendon daha asagi
temperaturda va ya qazin daha qisa qalma miiddstinds oksidlasa bilar. Benzol,
oksidlogsmasi on ¢atin karbohidrogenlordon biri olduguna goraistifado olunan
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katalizator ilo on asagi oksidlogmo reaktivliyini niimayis etdirir. Tichenor vo
Palazzolo qeyd etmislor ki, butenin oksidlosmosi benzoldan bir qodor
yiiksokdir, yeni 623 K-do platin-palladium Katalizatoru iizorindo 50.000 saat™
hocmi siiratdo 90% konversiya gostorir. Burada ehtimal edilir ki, benzolun asagi
reaktivliyi onun rezonans qurulusunun sabitliyi ilo baghdir. Spivey bildirmisdir
Ki, Cr,03 kimi p-tipli oksid katalizatorlarinda, tmumiyyatlo, oksidlogsmo
mexanizminin oksid gofasindoki anionun (oksigen ionu) voaziyystinds iizvi
birlosmoanin giiclii adsorbsiyasinin forz edilmasindan ibarstdir. Burada toxmin
edilmisdir ki, benzol qaz fazasindan reaksiyaya girir vo ya sadaco Katalizator
sothindos zoif adsorbsiya olunur. Barresi vo basqalari bu mexanizmi benzol va
stirol qarisiginda benzolun siiratinin azalmasini izah etmok {iglin toklif
etmisdilor. Anderson va basgalar1 metan vo benzolun katalitik oksidlosmasinda
yiiksok aktivlik gostoron katalizatorlariniimayis etdirmok ti¢lin bir ¢ox tocriiba
aparmuslar [14].

500 ¢ 500 ;
E ¥ 450 £ b)
450 F oL
400
400 3
350
o 350 G 300 t  benzol
N buten 250
250 200 F  buten
200 ¢ neft buxari 150 E neft buxar
I;O:A!'ll!LlL‘ loo*xllll ! . ' j
90 92 94 96 98 100 90 92 94 96 98 100

- 0,
cixim, % cixim, %

Sakil 5a—5b. Bog layda qazin galma miiddatinin (to) Vo daxil olan UUB-in gatihiglarinin
qazin temperaturundan (T;) asili olaraq dayismasi:a) 0.5 san va b) 1.0 san.

Odabiyyatlarda qgeyd edilir ki, dasiyic1 iizorinds Cr,O3; katalizatoru
istirakinda benzolun tam konversiyast 350°C temperaturda vo 8 dog ™ hocmi
stiratlo normal soraitds bas verir. Miiqayiso etmok tigiin, sokil 4a-da gostorildiyi
kimi, benzolun 99 %-dan yiiksok konversiyasini qazin galma miiddatinin 1 san.
giymotinda oldo etmok olar. Sokil 5a va 5b-don goriiniir ki, UUB-in verilmis
qatiliq intervalinda qazin qalma middatinin verilmis qiymstindo pargalanma
effektivliyini katalizator layinin temperaturunun artirtlmasi ilo yiiksaltmok olar.
Lakin pargalanma effektivliyini 99%-don yuxari etmoak ii¢lin temperaturun ¢ox
artirtlmas1 iqtisadi baximdan sorfoli deyil vo moslohat goériilmiir. Bu ugucu
maddolorin agag1 temperaturda tam oksidlogsmasini Cr,O3 katalizator sistemlori
ilo alds etmok miimkiindiir.
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Natica

Butenin, benzolun va neft emali zavodunun tullanti sularinm tomizlonmasi
qurgusundan toplanmis neft buxarinin Cr,Os; katalizatoru tizerindo Katalitik
oksidlosmo xiisusiyyatlori todqiq edilmisdir. Tocriibi qiymotloro asason asagidaki
naticays galoa bilarik: ilkin gazin temperaturu va qazin qalma miiddatinin funksiyasi
kimi hor ic UUB-nin pargalanma effektivliyi oldo edilmisdir. Istifado olunan Cr,Os
katalizatoru benzolun oksidlasmasinds on asagi reaktivlik, buten vo neft buxari iso
oxsar, daha yiiksok Katalitik oksidlosmo effektivliyi niimayis etdirmisdir. Todqiq
olunan UUB-ingatiliq intervalinda, gazingalma miiddatinin miioyyan giymeatindo,
katalizator laymin islomo temperaturunun artirilmasi parcalanmanin effektivliyini
artirir. Bununla bela, 99%-don gox pargalanma effektivliyi ti¢iin tolob olunan daha
yiiksok temperatursarfali olmaya bilar va toklif olunmur. Tadqiq olunan ugucu tizvi
maddalorin asagi temperaturda parcalanmasi Cr,O;z katalizatorlarindan istifado
etmokla hoyata kegirilo bilar. Bu isin sortlori altinda, UUB gatilig1 va Kinetik sabitin
Arrenius temperatur asihhigma géro birtortibli kinetik tonliklori bu UUB-in katalitik
oksidlogmasi ti¢iin uygun teqdlmat Kimi irali stirtilmiisdiir. Aktivlesdirma enerjisi E
Vo toqqusma faktoru A UUB-in har biri {igiin qiymotlondirilmisdir.
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NEFTININ TOMIZLONMOSINDO ISTIFADO OLUNMASI
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Acar sézlar: Naftalan nefti, tullanti, adsorbsiya, adsorbent, seolit, bentonit

Todgiqgatlar noticesinds miioyyon edilmisdir ki, tullanti kimi atilan Naftalan
neftinin torkibinds 12-20%-o godar bioloji aktiv birlosmalor qalir. Tullantilardan hamin
bioloji aktiv birlogsmalorin ¢ixarilmasi iigiin yerli xammallar osasinda hazirlanan
aktivlogdirilmis adsorbentlardan istifade olunur. Homin xammallardan aktivlogdirilmis
adsorbent hazirlamaq {igiin miixtalif emal iisullarindan istifado olunur. Bu tisullardan
biri adsorbentlorin termiki aktivlogdirilmoasidir. Termiki aktivlogdirmo zamani
adsorbentds bas veron fiziki vo kimyavi proseslar noticasinds onun adsorbsiya
xassalori vo xiisusi sothi doyisir. Bu mogsadlo todgigat obyekti kimi yerli xammal
Qazax rayonunun Alpout bentoniti vo Tovuz rayonunun Aydag seoliti gétiirilmiisdiir.
Bentonitlor va seolitlor mosamoli birlosmalor oldugundan miisyyan 6lgiilii vo quruluslu
lizvi vo qQeyri-lizvi birlosmolorin  molekullarini  adsorbsiya etma yoni udma
gabiliyyatino malikdirlor. Onlarin bu xassasindo qazlari CO,, H,S vo bagqa kiikiirdlii
birlosmoalordon tomizlomak vo eloco do neft fraksiyalarimi tomizlomok Vo
komponenetlors ayirmagq tigtin istifads edirlor.

I''M.Ackeposa, H.I.Hacuee, H.U.I'acanosa

HUCITOJIB30OBAHUE BEHTOHHUTA U HEOJIUTA KAK
AJICOPBEHTA 1P OYUCTKE HA®TAJTAHOBOU HE®TH

Knroueswle cnosa: Hagpmananckas negpmo, omxoowvl, adcopoyus, adcopoerm,
yeonum, OeHMOHUM

B pesynpTaTe ucciemoBaHWN YCTaHOBIEHO, YTO B HadTalaHCKOW HE(TH,
YTUIU3UpYeMOH Kak  oTxomabl, octaercsi 12-20%  OHOJOrMYeCKH aKTHBHBIX
coequHeHn. [l ynaneHus 3TUX OMOJIOTUYECKU aKTHBHBIX COSJAMHEHUI M3 OTXOJOB
WCIIONIB3YIOTCSI aKTHBHPOBAHHEIE aJICOPOEHTHI, IPUTOTOBIICHHBIE HA OCHOBE MECTHOTO
Coipbsi. [l TPUTOTOBJICHUS AKTUBHPOBAHHOIO aJaCOpPOEHTAa U3 OTOr0  ChIPbS
UCTIOJIB3YIOTCS Pa3JIMYHbIE METOJbI 00paboTku. OMHUM M3 TaKUX METOJOB SBJISCTCS
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TEpMUYECKas aKTWBalus ajncopOeHToB. B  pesynmbrare  (QU3MKO-XHMMHUYECKUX
MIPOIIECCOB, MPOUCXOAANIUX B afCOPOCHTE PU TEPMHUUYCCKON aKTHBAIIMH, H3MCHSIOTCS
€ro ajcopOLIMOHHBIE CBOWCTBA M yJeNbHas TOBEPXHOCTb. [[isi 3TOro B KaudecTBe
00BEKTOB HICCIIEIOBAHMS OBLIO B3STO MECTHOE CHIphe — OEHTOHHUT ANmoyT |'azaxckoro
paiiona u neonut Awzar ToBy3ckoro paiioHa. [ToCKOJIbKY OCHTOHHTBI M IICOJHMTHI
SIBJISFOTCS. TIOPUCTBIMU COCTUHCHHUSIMH, OHU 00JIaJal0T CIOCOOHOCTBIO aJIcCOPOUPOBAThH
MOJIEKYJIBI OPTaHMYECKUX W HEOPTaHWYECKHX COSAMHEHWH OIMpPEeNeIeHHOTO pa3Mepa U
CTPYKTYpHL. braromaps 3ToMy CBOMCTBY MIX NMPUMEHSIOT JJIs OYHCTKH Ta3oB oT CO2,
H2S w apyrux coeawHeHUWi cepbl, a TaKkkKe Ui OYHCTKH HETAHBIX (pakiuil u
pa3esieHus X Ha KOMIIOHEHTHI.

G.M.Askerova, N.G.Nagiyev, I.1.Hasanova

USE OF BENTONITE AND ZEOLITE AS ADSORBENT
IN CLEANING OF NAPHTHALANE OIL

Keywords: Naphtalan oil, waste, adsorption, adsorbent, zeolite, bentonite

As a result of the research, it was determined that 12-20% of biologically
active compounds remain in Naftalan oil disposed of as waste. Activated adsorbents
prepared on the basis of local raw materials are used to remove those biologically
active compounds from waste. Various processing methods are used to prepare
activated adsorbent from these raw materials. One of these methods is the thermal
activation of adsorbents. As a result of physical and chemical processes occurring in
the adsorbent during thermal activation, its adsorption properties and specific surface
area change. For this purpose, the local raw materials Alpout bentonite of Gazakh
region and Aydag zeolite of Tovuz region were taken as research objects. Since
bentonites and zeolites are porous compounds, they have the ability to adsorb
molecules of organic and inorganic compounds of a certain size and structure. In this
property, they are used to purify gases from CO2, H2S, and other sulfur compounds, as
well as to purify oil fractions and separate them into components.

Giris

Naftalan nefti diinyada analoqu olmayan Respublikamizin tabii
sarvatlorindan biridir. Azorbaycan Respublikasinda Naftalan nefti ilo mialico
aparan tibb ocaqlar1 vo saglamliq markazlori ¢oxdur. Lakin bu tibb ocaqlarinin
coxunda torkibindo gotran vo aromatik birlosmolor olan Naftalan neftindon
istifado olunur. Kurort vo sanatoriyalarda Naftalan nefti miialico magsadilo
istifads edildikdoa, proseduradan sonra ¢oxlu miqdarda tullantilar alinir. Homin
tullantilar ya anbarlara toplanilir, ya da tullanti kimi ¢irkab sularina axidilir.
Ekoloji baximindan otraf miihitin qorunmasi moagsadilo homin tullantilarin
torkibindon naften fraksiyasinin ¢ixarilmasi vo Yenidon tibbdo istifadasi
istigamatinds aparilan elmi-todqiqat islori kimyagi alimlorin daima diqggot
markazinds olmusdur.
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Respublikamizda seolitlor Qoarb bdlgomizin Tovuz rayonundan 7 km
mosafodo yerloson Aydag yataginda vo Naxcivan Muxtar Respublikasinin
orazisinds askar edilmisdir. Aydag yataginin vulkan kiilii — tullantilarinda 20-
28% silisiumlu seolitlor (klinoptilolitlor) miioyyan edilmisdir. Seolit bir tobii
mineral kimi mansaca vulkan kiilii-tuflarindan ibaratdir. Yataq tizro onlarin orta
miqdari 55%-o qadordir. Burada tuflarin perspektiv ehtiyyati 20 min tondur [2].

Miioyyan edilmisdir ki, susuzlasdirilmis seolitlorin Kristal gofaslorinda
olgiilari 0,3-1 nm tartibinds olan mikromasamalar gofasin 50%-a gadar hacmini
ohato etmoklo yiiksok aktiv adsorbent xassolori gostormasino sabab olur . Bu
mosamolarin dl¢iilori molekulyar alok kimi miixtalif molekullarin sorbsiyasinin
seciciliyini tamin edir. Hatta molekullarin dlgiilarinds forg 10-20 nm tartibinds
olduqda belo seolit kristal gofosina daxil olan mosamolords onlari ayirmaq
miimkiindiir.

Seolit — tetraedrik qurulusa malik kristallik aliimosilikatlar kimidir.
Torkibinds su molekullari, metal kationlar NH," va.s olan seolitlorin an miihim
xiisusiyyatlori adsorbent v ion miibadilo xassalorine malik olmalaridir[4].

Seolitlor vo ya molekulyar sloklor neftayirma vo neft —kimya sonayesinda
yiiksok somoroys malik olan adsorbent kimi genis miqyasda istifado edilir.
Onlar 6zlarina maxsus kristallik quruluslari va bircinsli masamalori olan kation
doyigmasini tamin edon vo suyu saxlamaga qadir olan mineraldir.

Asagida Sokil 1 vo Sokil 2-do miivafiq olaraq tobii seolit minerali vo
seolitin mikromasamoli molekulyar qurulusu verilmisdir:

Sakil 1. Tobii seolit mineral. Sakil 2. Seolitin mikromasamoli
molekulyar qurulusu

Bentonit gillorinin Alpoid yataginin {imumi ehtiyyatt 100 min tondan
coxdur va bu yataq Qazax sohorinin simal-gorb hissasinds yerlosir
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Asagidaki sokildo Alpoid yatagi bentonit gillorinin tobii vo iylidilmiis
formada tosviri gostorilmisdir.

Sakil 3. Tobii bentonit mineralt va iiyiidiilmiis formada tasviri

Bentonit yiiksok dispersiyaya malik, yani kristal 6l¢tisii 1 mikrondan az
olan va boyiik spesifik sotho malik olan aliiminosilikatlar sinifino aid olan
mineraldir. Bentonit gillari, torkibi an az1 60-70 % montmorillonit mineral
qrupuna daxil olan narin dispers gillor adlanir. Torkibinda 70% montmorillonit
olan vo ya montmorillonit yerino smektit grupuna aid diger mineral istirak
edorsa, biitiin gillar bentonito banzar va ya “bentonoid “laro aid edilir. Bentonit
gillorinin mumi xiisusiyyati disperslik, adsorbsiya qabiliyyati, sismoasi,
alagalondiricilik gabiliyyati vo diger xassalordir. Bentonit gilleri do seolitlor
kimi yiiksok somaraya malikdir vo adsorbent kimi genis miqyasda istifado edilir
Vo 6zlarina moxsus kristallik quruluglart var .

Montmorillonit (bentonit) mineralinin kristalik qurulusu asagida tosvir
edilmisdir.

Sakil 4. Bentonitin kristal gafasinin qurulusu
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Miisyyan edilmisdir ki, bentonitin miixtolif temperaturlarda termiki
aktivlosmosi zaman1 on optimal adsorbsiya tutumunun temperaturu 200 °C-dir.
Bentonitlorin kristal kimyavi qurulusunun 6zslliyi onlarin ssthinds mineralin
fiziki-kKimyovi xassalorine giiclii tosir gostoran iondoyisdirici kationlarin olmasi
ilo miioyyon olunur. Baslica olaraq bentonit gillori praktiki shamiyyat kasb edir.
Ciinki bentonit gillori yiiksok dispersliys malik, hissaciyin olgiilori 1-5 mkr
olan, kimyavi, geyri-aktiv va suya horis olan xiisusi nov gillardir .

Is prosesindo adsorbent xammali xirdalayicida iiyiidiiliir, 1,0mm-lik
olokdan kegirilir, nomlandirilorok danovarlosdirilir vo qurudulur. Qurudulmus
adsorbent xammali miixtolif temperaturlarda (200,400,600 va 800 ° C ) termiki
aktivlosdirilir. Miixtolif temperaturlarda aktivlesdirilmis niimunalorin har biri
ayri-ayriliqda @ 50 mm-lik siiso kolonlara dolduralaraq 4 odod adsorbsiya
kolonlar1 hazirlanir. Tokrar istifado olunmus Naftalan nefti iso deemulsasiya
prosindan sonra dord barabar hissoys boliiniir vo konserogen birlagsmolordon
tomizlomaok mogsadilo miixtalif temperaturlarda termiki aktivlosdirilmis
adsorbent doldurulmus adsorbsiya kolonlarindan kegirilir. Elyuentlarin har biri
ayri-ayriligda distillo  edilorok holledicidon azad olunur. Sonra distilla
kolbasindaki qaliga asason ¢ixim hesablanir [1].

Tocriibi naticalor cadval 1-do 6z oksini tapmusdir:

Cadval 1.
Bentonitin miixtolif temperaturlarda termiki aktivlasdirmasi zamani adsorbsiya
gabiliyyatinin va xiisusi sathinin dayismasi

No | Temperatur, °C Naften Naften Termiki aktivlosdirilmi.
fraksiyasinin fraksiyasinin Adsorbentin xiisusi
miqdari, ml miqdari, % sothi, m?/q

1 200 18,0 90,0 24,5

2 400 10,5 52,5 20,1

3 600 3,7 18,5 12,6

4 800 1,2 6,0 7,2

Miixtalif temperaturlarda termiki aktivlosdirilmis bentonitin adsorbsiya
gabiliyyatinin va xiisusi sathinin doyismasinin saboblorini aragdirmaga calisdiq.
Tocriibi vo elmi arasdirmalar naticasinds miiayyan olundu Ki, bentonitin
termiki aktivlogdirilmosi zaman1 100°C vo 200°C intervalinda adsorbsiya
xassolori yaxsilasir vo xtisusi sothi artir. Bu doyisiklik daxildoki fiziki
nomisliyin mesamalordon kenarlasmasi ilo izah olunur. Temperaturun 600°C —
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yo (Qodor yiiksaldilmasi iso onun kristal gofosindo kimyavi suyun
konarlasdirilmasina, bununla olagodar materialin  sothindo hidratlagsma
doracasinin asagi diismasine Vo adsorbsiya xassasinin azalmasina sobab olur.
Temperaturun 800°C- ya godar yiiksoldilmasi zamani iss xiisusi soth azalir. Bu
da stixurun torkibindaki oksidlarin kimyoavi garsiligh tosirds olaraq, basqa nov
kristal quruluslu sathlorin amoalo golmasine va naticads adsorbsiya xassalorinin
doyismasine gatirib ¢ixarir [3].

Istifado olunan adsorbent hissociklorinin 6lciisii adsorbsiya prosesinda
boyiik shamiyyat kasb edir. Bels ki, adsorbentin hissaciklarinin hadsiz daracada
xirda olmasi prosesi ¢atinlosdirir .

Adsorbentin miqdarinin adsorbsiya prosesina tasiri todqiq olunmus vo
naticalari codval 2-do gostorilmisdir.

Cadval 2.

Adsorbentin migdarinin adsorbsiya prosesina tasiri
Ne | Naftalan neftinin halledicide | Cixim, % Np™ D,

miqdarinin adsorbents nisbati

1 1:2 18,4 1,5245 0,975
2 1:4 17,1 1,5206 0,964
3 1:5 16,6 1,5138 0,952
4 1:6 15,3 1,5111 0,938
5 1:7 14,8 1,5095 0,936
6 1:8 13,4 1,5063 0,928
7 1:9 12,2 1,5044 0,919
8 1:10 11,8 1,5015 0,895

Codval 2-don goriindiiyii kimi adsorbentin halledicidoki Naftalan neftina
nisbati artdigca gotransiz Naftalan neftinin ¢iximi azalir. Bu zaman an optimal
variant 1:2 nisbatidir ki, gotransiz Naftalan neftinin ¢iximi on yiiksok — 18,4 %
toskil edir.

Molum olmusdur ki, Naftalan neftinin gotransizlasdirilmasinda vo
aromatiksizlos-dirilmoasinds adsorbent kimi bentonit va seolit aliimisilikatlardan
istifado daha sorfalidir, yerli xammaldan istifado daha ucuz basa golir. Alinmig
gotransiz Naftalan nefti mixtalif sahslords: tibbds - daxilo gobul olunmagla,
molhomlorin  hazirlanmasinda,  parfiimeriyada,  kremlorin  torkibinds,
heyvandarligda iso sonsuzlugun aradan qaldirilmasinda totbiq edilmisdir.
Holledicinin torkibindo demak olar ki, yalniz naften fraksiyasi qalir vo kigik
vakuumda hoalledicini konar etdikdon sonra, yerdo galan naften fraksiyasi
osasinda miixtalif dorman preparatlart hazirlanir .

Naftalan neftinin osas miialicovi komponentlori onun tarkibinin osasini
toskil edon yiiksok molekullu ¢ox halgali quruluga malik (tsiklopentan-
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perhidro-benantren) naften karbohidrogenloridir. Bundan basqa Naftalan
neftinin torkibinds olan kiikiirdlii, azotlu birlosmoalor vo mikroelementlor do
onun miialicavi tasirinds shamiyyatli doracads rol oynayir .
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Knrwouesvie cnoea: Meman-0udieKmpuK-noaynpo8ooOHUK,
CecHemoINeKmpuieckue  NAeHKY, YaCmOmMHAA — 3d6UCUMOCHIb,  MEMNepamypHas
3a6UCUMOCTb, OUDTIEKMPULECKAS. NPOHUYAEMOCTTb

Iloka3aHo, 4TO NPH HU3KHX YACTOTAaX MPHJIOKEHHOIO HANpsDKEHUs BCe
CBOOOJHbIE IUIIOIBHBIE IEMEHTHI B 3TUX O0pa3Ibl JETKO OPUEHTHPYIOTCS IO IOJII0
(opreHTanMOHHAs MOJSIpU3aLus) 1 GOPMUPYIOT BBICOKHE 3HAYCHUS AUANCKTPUUICCKOM
MPOHULIAEMOCTH W TaHTE€HCA YIila TUAJIEKTPUUECKUX NOTEPh), IPH 3THX YacToTax. [lpu
BBICOKMX YacTOTaX IUIIOJIbHBIE JIEMEHTHl HE YCIICBAIOT 3a IIOJIEM, MX OPHEHTAalUA
3aTpyOHSETCA, OCIMUUIINS 3aMEIJISIeTCsl ¥ OPHEHTAIlMOHHAS MOJISIPHU3AIHsl UCUe3aeT,
YTO MPUBOANT K YMEHBUICHHIO IUAJIEKTPUUYECKOM MPOHUIIAEMOCTH, B TOM 4YHCIIE
TaHIeHCa yIila TUAJIEKTPUYECKUX MoTepb. V3 aHanmza 3aBHUCHMOCTEH MPOBOJUMOCTH
OT TeMIepaTypbl M HYacTOTbl, B NMEPEMEHHBIM 3JIEKTPUYECKOM IIOJIE, HCCIETyeMbIX
00pasIoB BEISBICHO, YTO 3/I€Ch MPOBOJIUMOCTD UMEET MPBIKKOBBIN XapaKTep.

A.O.Nabiyev

MDU STRUKTURLARININ ELEKTROFIZiKi XASSOLORININ
TEMPERATUR VO TEZLIiK DISPERSiYASI

Agar sozlar:  metal-dielektrik-yarimkecgirici, seqnetoelektrik  tobagalor,
dielektrik niifuzlugu, tezlik asililigi, temperatur asuihig
Gostorilmisdir ki, totbiq olunan gorginliyin asagi tezliyindo niimunadoki sorbost
dipol elementlorinin hamis1 saha istigamsatinds asanligla nizamlanaraq omin tezlikde
dielektrik niifuzlugunun va dielektrik itkisinin tangens bucagi ii¢iin yiiksok giymatlor
formalasdirir. Boyiik tezliklords iso dipol elementlari saha istiqgamatindo nizamlanmasi
¢otinlogir, ossilyasiya yavasiyir vo nizamlanma polyarlasmasi itir, bu da dielektrik
nifuzlugunun vo dielektrik itkisinin tangens bucaginin azalmasina gotirib ¢ixarir.
Daoyisan elektrik sahasinds tadqiq edilon niimunanin kegciriciliyinin temperatur va tezlik
asililigiin analizindon miioyyen edilmisdir ki, kegiricilik sigrayish xarakter dasiyir.
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A.A.Nabiev

TEMPERATURE AND FREQUENCYDISPERSION OF
ELECTROPHYSICALPROPERTIES OF MSU STRUCTURES

Keywords: metal-insulator-semiconductor, ferroelectric films, frequency
dependence, temperature dependence, permittivity
It is shown that at low frequencies of the applied voltage, all free dipole
elements in these samples are easily oriented along the field (orientational polarization)
and form high values of permittivity and dielectric loss tangent) at these frequencies.
At high frequencies, the dipole elements do not keep up with the field, their orientation
is hindered, oscillation slows down and orientational polarization disappears, which
leads to a decrease in permittivity, including the dielectric loss tangent. From the
analysis of the dependences of conductivity on temperature and frequency, in an
alternating electric field, the studied samples revealed that here the conductivity has a
hopping nature.

BBeaenue
B mHacrosmme BpeMs OJHMM U3 TIEPCIEKTUBHBIX HaNpaBICHHUM
COBpeMeHHOFO MaTepI/IaHOBel[eHI/ISI SABIIACTCA CO34aHHuC HOBBIX

MHOTO()YHKITMOHAIBHBIX MaTepHUalioB. B mociemnue rojsl HaMETUJICS PE3KHi
pOCT WCCTEIOBaHUM, HANPABIEHHBIX Ha pa3pabOTKy CErHETORIEKTPHUYECKON
SHEPrOHE3aBUCHUMON MaMSATH C MpOU3BOJIbHBIM goctynoM [3, 11]. Takue
MaTepuaibl  yCHEIIHO TMPHMEHSETCIB  cBepxBbicokouacToTHoi  (CBY)
3JIEKTPOHUKE, B TOM YHCIIE€ B BBICOKOBOJIBTHOM MMITYJIbCHOW T€XHUKE. B CBs3M
C OTUM, BOIPOC MPUMEHEHHUS CETHETOAIEKTPUKOB B KAaueCTBE BBICOKO-
SHEPTOCOICPKATEITHHOTOM MaTEPHAIIOBB OOJACTH DJIEKTPOHHBIX YCTPOWCTB
SIBJIIETCS aKTyallbHBIM. [0 3 TOMY, IpHUMEHEHNE CETHETOIEKTPUIECKUX TIICHOK
B TIOCJEIHEE BpEeMs CTa0 pPaCIUPATHCA OBICTphIMU  Temmnamu.CremyeT
OTMETUTh, YTO B COBPEMEHHON MUKPODJIEKTPOHHUKE OONBIION MPAKTUYECKUI
HWHTEpEC TpeaAcTaBisitoT coboit mepexogaoM CBY anextponuku. CBsi3u C 3THM,
13 00JIacTH CIIeIUATBHBIX IPUMEHEHUH B pa3psi]i MACCOBOTO MOTPEOIEHUS, TaK
KaKk coToBas Tene(OHMs, CIYTHUKOBBIC TEJIEBHJICHHE, aKyCTOXJIEKTPOHHBIC
yCTpOWCTBA W T.JA., TIo0alibHas wHPOpManmonHas cetb [2, 9, 12, 13]. Ilpu
uHdopmanuu stekrpodpusnueckue croicts (C, R, py, 0, €, t§0) MHOTOCTOWHBIX
TeTEPOCTPYKTYp, B TOM  Yucie OONBIIMMH  3HAYCHUSIMU  BBICOKOM
JURJIEKTPUUECKOU MIPOHUIIAEMOCTHIO COJIepIKaIIX IJICHKU
CErHEeTORJIEKTPUKOB, B ToM umncie BaSrTiOs; cymeTrBeHHO HTrparOT OCOOBIM
BOXHBIM POJIb, B TOM YHCIIE H3MEPEHUSMHU TUIIEKTPUUYECKHX CBONCTB
MMOKa3bIBAET, YTO IOJYyYEHHBIE CTPYKTYPHI SIBISIOTCS TEPCIICKTUBHBIMHU IS
MOCTPOCHHSI CITMH-BOJIHOBBIX YCTPOUCTB 00paboTku CBY-curnamnos [3, 8, 12].
Cesi3u C 9TUM, TpU  pa3pabOTKE HOBBIX  MHOTOQYHKIIMOHATHHBIX
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CETHETORJICKTPUYECKHX MAaTepHajoB HEOOXOIUMO HUMeeT HH(POpPMALUIo O
TeMIEPAaTYPHON M YaCTOTHOH AUCIepCHH JaeiicTBUTenbHOU (g') M MHUMOIL (g")
YacTH KOMIUIEKCHON JUAJIEKTPUYECKON MPOHULAEMOCTH (€), TaHI'eHca yria
TUDIIEKTPUYECKHUX MOTEPH (tg20), ANEKTPOMPOBOIHOCTH HA MOCTOSHHOM(Gdc) U
MEPEMEHHOM (Gjyc) DJCKTPUYECKUM II0JII M OCHOBHBIX 3aKOHOMEPHOCTSIX
M3MEHEHMS ATHX MapaMeTPOB U CIIEKTPa JUIICKTPUUECKOMN peraKkCalyiH.

Cnenyer oTMeTUTh, 4TO B pabore [2] MOKa3aHO, YTO TUIAHAPHBIN
koHzeHcatop B CBY ycrpoiicTBax cpeaHell MOLIHOCTH pabOTaeT B >KECTKUX
TEMIIEPATYPHBIX YCIOBHIX, B TOM YHWCIIE Ha OCHOBAHWHU PAacueTOB IPOBEICHA
OIICHKa KPUTUYECKUX PEKHMOB OKCIUTyaTallid KOHJEHCATOpa Ha YacToTax
3+15I'T1 npu pa3nuYHOI MOIIHOCTH.

[{ens HacTOsIIEH pabOTHI — UCCIIEIOBAHUS YJIEKTPOPU3UIECKUE CBONCTB
BaSrTiO3 wacToTHBIX (25-106 ['n) u remneparypubix( 293-473K) 3aBucumoctu
B TICPEMEHHBIM DJIEKTPHYECKUM ITOJISI.

MeToanka 3KCIEPpUMEHTOB

Hccnenoanbl anektpodusnueckue cpoiictea (C, R, py, o, & Qo)
06pa3uaBaStTiOs npu wactotHbIx (25-10° I'iy) 1 Temmeparypbix (293-473K)
3aBUCHUMOCTEl B  IMEpeMEHHBbIM  JyieKTpuueckuMm  nons.  [IpoBomwiu
u3MepeHusnpuOopomM  m3Mmeputens ummutanca E7-20 [1l].  3nauenus
TUDJIEKTPUYECKONH TMPOHUIIAEMOCTH PACCUUTBHIBAIUCH HCXOIS W3 TOJIIIMHBI
JTUDIIEKTPUYECKOTO CIIOSl U €eMKOCTH KOHJIEHCATOPHOU CTPYKTYPBI, B TOM YHCIIE
3aTeM Ha OCHOBaHWUHM HW3MEPCHHBIX 3HAYCHWHM YyKa3aHHBIX IapaMEeTpOB U
TeOMETPUUECKUX Pa3MEpoB OOpPa3IOB CTAHIAPTHBHIMH METOJIAaMHU OMNpPEEIsLIN
BenmumHy €(e=c-d/gp'S, e S — IUIOM@Ab MIOCKOro o6pasia, d — TOMIIHHA
wieHku), 1 MHUMOI £”( €” = £'tgS ) yacTeil KOMIUIEKCHON AMAJIEKTPHUECKOI

1 h
MPOHUIIAEMOCTUM 3HAYCHUE 3JI€KTpOHpOB0I[HOCTI/IG(O':E'g, rae R(Owm)-

COTMPOTHUBIIEHUE 00pa3Ila) U3MEPUTEIILHOM sTYeHKH ¢ 00pa3IOM.

JKCIepUMeHTAJIbHbIE Pe3yJIbTAaThl H UX 00CYK/IeHUe

W3BecTHO, 4YTO MEXaHWYECKHE HANpPSHKEHHS MOTYT  OKasbIBaTh
CYLIECTBEHHOE BIIMSHHE HAa TEMIEPATypHYIO 3aBUCHUMOCTb JIHUAJIEKTPUYECKOU
nponunaemMoctit  €(T),a Takke M3MEPEHUSIMHU JTUIJICKTPHUYCCKUX CBOMCTB
(tgd=f(T)), mnoOKa3piBaeT, 4YTO  MOJYYCHHBIC  CTPYKTYPBI  SIBISIFOTCS
MEPCTIIEKTUBHBIMU JIJII TIOCTPOCHHSI CIUH-BOJIHOBBIX YCTPOMCTB 00paboTKu
CBU-curnanoB. CrnemyeT OTMETUTb, YTO KaXKIbId CETHETORJIEKTPUUECKUN
MaTepual HMMEeT pAd CBOCOOPa3HBIX AIIEKTPOPU3NYECKUX CBOMCTB. Kak
m3BecTHO [3, 5, 8] cerHeTosneKkTpuKamMu Ha3BIBAIOT MOJIIPHBIE AUDJICKTPUKH,
KOTOpbIE B ONpEJCICHHOM HHTEpBaje TeMIepaTyp 00JaJaloT CIOHTaHHOM
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nosisipu3anueit. [lpu moaydeHnecerneTodNeKTPUISCKUX MaTepHUAIOB, OJHAM W3
CYIIECTBEHHBIX Ba)KHBIX 3aJlaHHWi SBJISCTCS MPOTHO3UPOBAHHME BO3IEHCTBHUI
BHEITHUX ()aKTOPOB (BHEIIHUX AJIEKTPUUYCCKUX TOJIS, TeMIIepaTyp, AaBJICHHUE,
BJIQKHOCTh, HWOHU3UPYIOIIUM H3Iy4eHHEM | Jp.). DIEKTPopU3NIECKHe
napaMeTpbl CETHETOIJICKTPUUECKUX MaTtepuanaoB, B ToMm uucie BaSrTiO;
3aBUCHUT OT 4YacTOThl TEPEeMEHHOTo JJeKTpuueckoro mons (V) u
temmnepartypbi(T).

Ha puc. 1 u 2 npencrasnens 3aBucumoctu €'=f(lqv) u tgd=f(Igv).
3nech mnsa obpasnoB 3KO®D, B wacrorHom uHTepBaie 25-10°T1, BenmuumHa
JEHCTBUTENLHON YaCTH JUAJIEKTPUUECKON poHuiiaemoctu €' nipu 25 'y paBHO
637, anpu IMI',116 (kpuBas 1). Ota pa3zuuna paBHa Ae'=521, a COOTHOIICHHE
cocTaBsieT~5,5 pa3a. DTO MOXKHO cKa3aTh Takke mpo tgd. Tak, ams toro xe
obpazna (3KD®D) pasnunia paBaa Atgdo=1,61, a cooTHomeHue cocraBisieT~48
paza. DTo MOKHO CKa3aTh U ISl IPYTUX UCCIIETYEMBIX 00pa3IloB.

MOXHO TaKXe OTMETUThb, YTO NPU MPOU3BOJICTBE NPUOOPOB ISt
ANIEKTPOHUKHU POJIb JTUAJICKTPUKOB, B TOM YHCJIC CETHETOMICKTPUKOB BEIHKA.
[To3TOoMy, TP U3rOTOBIICHUH ATHX PUOOPOB YUUTHIBACTCS BEIMYMHA TAHTCHCA
yriia JUIJICKTPUYECKUX TOTEeph tg0, W HU3KUU IMOKa3aTelb ITOW BEITMYMHBI
SBIISICTCS OJHUM M3 BakKHbIX3agad. Hampumep, B pabote [2,12]moka3aHo, 4TO
rpu yactore 15 MI'utgd=2-10", a npu 19 MI'n t95=10". B npyroi pabote [1]
npu gactore 10°T'ntgd=0,06. Ha mccnemyeMblx HaMH 06pasLax, MpH YacToTe
106FunonyquH crenyromue 3HadeHue: st obpasmoB 3KDDtgd=0,0346,
3K1btgo6=0,08, 4KD® tgd6=0,0361 u 4KJb tgd=0,09. DTu pe3yabTaTsl
COOTBETCTBYIOT  3HAYCHHSIM
tgd mnpuBEeACHHBIX B paboTe ¢,
[1]. 2000

B mureparype [4, 5]
MOKa3aHO, YTO Ha BEIUYUHY
tg0 maroT BKJIAN pa3TUYHBIC
MPOIECCHl  PACCESTHHS, ydYeT

2500 1

1500 4

1000 4

9TUX BKJIAJOB BaXXEH IIpU 500 4

UCCIIEIOBAaHUH M pa3paboTke

CBY-aua/IeKTpUKOB € HH3- 0 !
KuMu  motepsmu.  Habmro- 0 !

JaeMble Ha puc. 1 u 2 mak-

CUMYMBI MOTYT OBITh CBS3aHbI Puc 1. Yacmommnas 3a8ucumocms

C  PE30HAHCHOU NOJIAIPU-  geticmeumenvhol. 4acmu OudJieK. RPOHUYAEMOCMU
3aruei. B 3aKIIIOYSHUH nienox BaggSro,TiO;

MOXHO CKaszarb, 4YTO JUIA 1-3K0®, 2-3K/Ib, 3- 4KOD, 4-4KJ[H
3HAQYEHUH  JUDJIEKTPUYECKOU
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MPOHHUIIAEMOCTH g Hu

TaHT€HCA yIJa AUDIEKTPH-
YeCKUX TOTEph tgd Xapak-
TEPEH CHIKEHUE C HU3KOH
4acTOThl B CTOPOHY BBICO- 12 ]
KMX 4YacToT. OTO Jaer
BO3MOXXHOCTb ~ HCIIOJIb30-
BaTh 3TUX CETHETORJIEKTPHU-
koB B CBU—anekTpoHuke, B
TOM 4YHCJI€ B BBICOKOBOJIBT- 0
HOW UMNYJIbCHOM TEXHUKE.

Bce  3aBucmmoctu
XapaKkTepu3yeT oOmree
CBOMCTBO-BO3pacTaHue
MPOBOAMUMOCTH C POCTOM
yacToTel. Bugno, 4rto ans
BCEX OOpPa3loOB 3aBUCHMOCTb Goe(V) B JIOrapUpMHUECKUX KOOPIUHATAX
oOHapyKUBAET /1B TMHEHHBIX yJaCTKA.

DTO CBUJETENIBCTBYET O CTENEHHOM 3aBUCHUMOCTH IMPOBOJUMOCTU OT
gactoThl. CornacHo [15-17] aneKTponpoBOIHOCTh OOpa3lOB HA MEPEMEHHOM
TOKE TPEACTaBIACTCS Kak cymmapHbld 3¢dexT dc — mpoBOIUMOCTH,
oOyCIIOBJIICHHAsT ~ MUTpaluedl 3apsiia W YacTOTHO-  HMHIYIIMPOBAHHON
JTUBJIEKTPUYECKON AUCIIEPCUH U OINUCHIBACTCS BhIPAXKEHUEM

Gac(V) =OgtA®’, (1)
I'ne Ggc- MPOBOAMMOCTH Ha MOCTOSIHHOM TOKE, ®=2TV- yIrioBas 4acTtoTa A-
MIOCTOSIHHOE, 3aBUCALIMK OT TemmepaTypbl T, s-mapameTp, ompeneisieMblid
MPUPOION MeXaHM3Ma IPOBOAMMOCTH U 3aBUCAIIMA OT TEMIEPATypbl U
YacTOThl MPWJIOKEHHOTO 3JeKTpudeckoro moms. M3BectHo, uro amus
CTPYKTYpPHO-HEOJHOPOJHBIX TBEPABIX TEN DJJIEKTPUUYECKHE CBONCTBA Ha
MEPEMEHHOM TOKE 00JIalar0T ompeserneHHon cTeneHbto obmHocTr [10]. Kak
npaBwia [13], and MHOTMX HEYNOPSIOYEHHBIX MaTepHalloB, K KOTOPHIM
OTHOCATCS W HccaeaoBaHHbie Hamu o0pasiel BaSrTiO3, 0< s<1. Hamuuwme
JIMHEHHBIX YYacTKOB B 3aBUCUMOCTH Inc,.=f(Inv) coriacuo [15], roBopur o
MPBDKKOBOM MEXaHM3Me nepeHoca 3apsaa. U3 puc.3 BugHo, uto s BaSrTiO3
U Bcex OOpa3loB Ha 00eWx yuyacTKax mapaMerp s<l, 4To yka3blBaeT Ha
CYIIECTBOBAaHME HEOMHYECKOTO MepeHoca 3apsana. [lyis Bcex oOpasloB BbILIE
onpefenéHHON  KPUTUYECKOM YacTOThl V. O0JAcThb CpPaBHUTEIBHO claboi
3aBUCUMOCTH G, (I yuactok) mepexomutr k Oonee cuibHOU obOmactu (II
yudacTok). COOTBETCTBYIOIIME 3HAUYEHUS V. U IapaMeTpa S, BHIYUCICHHBIE 10
HAKJIOHY JIMHEWHBIX Yy4acTKOB Gpc (INv)=f(Inv) (puc. 3). CnouranHas

08 4

0.4 4

Puc 2. Yacmomuas 3asucumocmos maneec yena
Ousnekmpuyeckux nomep niernox BaggSro,TiOs
1-3KD®, 2-3K/b, 3- 4KD®, 4-4KJ[b
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noyisipu3anusi B CErHe- lgv,Hs
Todaze U MHUTpAITHOHHASL
noJisipu3anusi, CBsi3aHHas
C TPBDKKOBBIM  Xapak-
TEPOM JBUKEHHUS HOCH-
TeJIen 3apsaa o
JIOKAJIN30BaHHBLIM
coctosinusimu [10].
H3BecTHO, 4To
3JIEKTPONPOBOIHOCTD
BIUSET HA JIOMEHHYIO

CTPYKTYPY CETHETO-

3JeKTpuKoB. B  wyacrt- Puc 3. Yacmomnas 3asucumocmo

anexmponpoorocmu nieHok BaggSro,TiO3
1-3KD®, 2-3K][b, 3- 4KOD, 4-4K/[F

lgo,Om'l-m'l

o & N & h = b

HOCTHU, TIOJTyYEHUE OJHO-
JOMEHHBIX  KPHCTAJLJIOB
00yCIIOBJIIEHO KOHKYpEH-
el MEXIYy CKOPOCTHIO POCTa CETHETORJIEKTPHUSCKON (ha3bl U M3MEHEHUEM
KOHIIEHTpalluu CBOOOJHBIX HOCHUTENEH 3apsiia MpH Iepexojie KpucTaia W3
mapa B CErHETORJIGKTPUYECKYI0 00yacTh. Eciam mpu 3TOM MOBEPXHOCTHBIN
3aps[ TPaHUYHBIX JUMOJEH MOXKET OBbITh CKOMIICHCHPOBaH CBOOOIHBIMU
3apsiaMM, TO  CO3AIOTCs
HEOOXOIUMBIE YCIIOBUS JUIS 6 . TR '
00pa3zoBaHusl OJHOJIOMEHHOTO 2 3 4
Kpuctaia [4]. -
B 3aBUCUMOCTH E
lgo=f(1/T) (puc. 4) mia =
cucteMsl BaSrTiOs, B TOM OE T -
c
L

gucie obpazna 3KOD nHabimro-
naetcst (pa3oBbIi mepexoa npu

temneparype 120°C (mBe 00- 751

nactu). TemmneparypHble 3aBU-

cumoctu lgo=f(1/T) oObryHO 8 -

IIPEJCTABISAIOT COOOH 3KCIO-

HEHTBI, KOTOPBIC XapaKTECPHBI 85

UISL TOM WX WHOH o00JIacTH.

WNHorna HaGIIOAAI0TCS H3JIOMBI Puc 4. Temnepamypnasn sasucumocne
TTMHEHHBIX 3aBHCHMOCTEI anekmponpoorHocmu nierok BaggSry,Ti0;

lgo=f(1/T), uTO CcBsA3aHO C H3- 1-3K3®, 2-3K1[b, 3- 4K39, 4-4K][B

MEHECHHEM DJHEpPruu aKTHBa-
muu. B cernerosnektpukax tuma BaSrTiOs;, mMeercss Takas 3JIEKTPOHHAs
MPOBOAMMOCTh. TakuMm o0pa3oMm, oOBsicHeHUs (a3oBoro mepexoia B
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IMSJICKTPUKE  COCKAYKOM  DJIEKTPOHHOM  NMPOBOAMMOCTH  MOTYT  OBIThH
paznuuHbiMH. PasHble SKCIepUMEHTaldbHBIE ClIy4al TaKHX IEepPeXo/0B
OOBSICHAIOTCSL C TIO3UIUH PA3IUYHBIX TEOPETHYECKUX Mojeiei. [maBHoe, uTo
o0beAMHACT OTH  MOJENH, HEYCTOMYUBOCTh  AJEKTPOHHOTO  CIIEKTpa
JM3JICKTPUKOB, JJIsl KOTOPBIX HAOIOJaeTcs CKayoK MPOBOJUMOCTH. BakHO
OTMETUTh, YTO B HEKOTOPBIX clydasx Ipu (Pa3zoBOM Mepexoie BMECTO CKauka
MPOBOJIMMOCTH BO3HUKACT BEChMa BBICOKAs MOJSAPU3YEMOCTh W TIOBBIIICHA
JIMJIEKTPUYECKas POHHUIaeMocTh [4, 5, 6]. 3aBucumoctu 1go=f(1/T) (puc.4) B
paitone Touku Kropu HabmomaeTcst aHoMamus (CKa4oK) AJIEKTPOIPOBOIHOCTH.
HccrnenyempiMu 00paser 00671a1aloT XapaKTePHbI KUCIOPOIHO-OKTadAPUICCKAX
cerHeTodNieKTpukoB.  Ilpu  mepexoge M3~ CETHETORJIEKTPUYECKOH B
Mapa’IeKTPHUYECKyI0 a3y SIEKTPONPOBOIHOCTh CKAUYKOM YMEHBIIAETCS, a
9HEeprus aKTUBauuu yBenuuuBaercs (puc.4). Cremyer, OTMETUT, YTO
ANEKTPONPOBOJIHOCTh  MOJYNPOBOJHUKOB M JAMDJICKTPUKOB  HMeEET
AKTUBAllMOHHYIO MPHUPOAY: HOCUTENH 3apsga TEHEPUPYHTCS B  HHX
TEPMHUYECKUM, PAJUALMOHHBIM, ONTHYECKUM M JApyrumMu mnytsmu. llostomy
Ha0II0/1aeMbI€ B SKCIIEPUMEHTECKAUKH 00YCIOBIEHBI, 0OU4eBUIHO, (puc.7, kp.1)
¢dazoBpiMH nepexonamMu. Eciin ckauok NpPOBOJUMOCTH HMMEET 3JIEKTPOHHYIO
MPUPOAY, TO, OYEBUIHO, YTO OH BBI3bIBACTCA (DYHIAAMEHTATHHBIM W3MEHEHHUEM
3JIEKTPOHHOTO CIeKTpa KpucTamia [4, 5, 6].
[ToBenenne QyHKIMH

e'=f(T), tgd=/(T) u Igp=£(T) 1000

(puc. 5, 6, 7) npu HarpeB -

OXJIAKJCHUE MOXET OBITh 800 1

00BsICHEHO NBOsIKO: 1) mubo

MIEPECTPOUKON  CTPYKTYpPBI 800 4

BOMm3u Ttoukor Kropu (Ty) 1

3THX MaKCHMYMOB Xapak- 400 1

TEPHO JUISL  CETHETODJICKT-

PHKOB CBSI3aH C CErHETO- 200 4

MEKTPHUYCCKUM (ha3oBbIM 2

MepexooM,  HaOII0aeMbIe 0 N
MaKCUMYMOB npum  TEM- 0 20 40 60 80 100 120 140 160 180
neparype 150°C u 180°C TO

XapaKTCPHO IJId  CCTHETO-
OJICKTPHUKOB CBsA3aH  CIIOH-
TaHHAas HOJIHpI/BaLII/I}I.CB}BI/I C
OTHUM B IMPONLECCE HAI'PEBAHUA

Puc 5. TemnepamypHasa 3asucumocme &' MAeHoOK
Bao,gsrg_zTiO_g
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JTUDJIEKTpUYECKass Tpo-
HUIIAeMOCTh (&) 3aBHU-

CHMOCTb or % e

TEMITEPATYPhI moxer 2 1

OBITh MMETh OIUH WIIN 25 2
HECKOJIbKO MaKCHMYyMOB 2

(puc.5 kp.1).2)) no

JIPYroMy CTOPOHY, JHOO e

apdekTamu  «acUMMeT- 1

pum»  TeMIlepaTypHOU 05

IBOJTIOIMU 0 ' . . . . .
AIIEKTPUUECKH AKTHBHBIX 0 40 80 120 160 200 240
nehexToB npu T'C

Harp€BaHuMu H OXJIAXK-

Puc 6. Temnepamyphas 3agucumocms maneec yaia
nenuu. OTCYTCTBHE SAPKO

Oousniexkmpuyeckux nomep nienox BaggSro,TiO;

BBIPOKCHHBIX  TUCTCPC- 4KJIB (1-naepes, 2-oxnascoenue)
3UCHBIX IIPOLIECCOB A

BaSrTiO3 cpenpr  nmaer

= 1400 -
OCHOBaHUE CUUTATh, YTO &
OCHOBHBIM MEXaHU3MOM B %J 1200 1 3
HallleM cliydae SBIISETCS 1000 2
addexr «aCHMMETPHI co0 | 1
TEMIIEPATYPHOU IBOIIOIIUN
JNEKTPUYECKH  aKTHBHBIX 600 A
nedexroB [14]. 3uauenue 400 4
ANEKTPOPUINIECKOM
mapaMeTpoB  00pasIel B 200 1
pe3ynbTare Harpes- 0 . . . ' . : !
OXJIAKJCHUE  MPUHUMAET 0 20 40 60 80 100 120 140
HOBOoe 3HaueHue. Cremyet T'C
OTMETUTh, YTO HAIIUYHE B
KpPHCTAILIE nedeKToB Puc. 7. TemnepamypHas 3a6ucumocms
CyH_IeCTBeHHO BIIMSET HAa dlekmpoemKkocmu 06pa31406:
JTHHAMUKY JOMEHHBIX 1-3K3D, 2-3K]Ib, 3-4K/Ib
CTCHOK u MIPOIIECCHI

nossipu3anu. CieayeT OTMETHTh, Bo3pacTaHue {gd ¢ pOCTOM HampsyKEHHS
CBHUJICTEIILCTBYET 00 OTCYTCTBMM B JTHX oOpas3lax MexXaHu3Ma MOTepb,
00yCIIOBIIEHHOTO 3apspkeHHbIMH  nedekramu. [lpm  3TOM  KuCIopoaHble
BAaKaHCHM, KOTOpBIE BCET/Ia MPUCYTCTBYIOT B coeauHeHusix BSTO u co3maror
3apsOKeHHBIE  JIePEeKThl, OOYCIIOBIMBAIOUINE BBICOKME 3HA4YCHUS  tgo.
[TpubnmxeHHO BIWSHHE TaKWX NEPEKTOB HA CBOWCTBA KPUCTAJUIA MOXKHO
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OnucaTh KaKk HEKOTOPOr0 BHYTPEHHErO «cMelarouero noias» [3]. 3aecs, ecnu
o0patuTh BHUMaHHE Ha OOpaTHBIA MpOIECC OXJIAXKACHUS, TOMOXKE YBHIUTH,
4TO B IIpollecce HarpeBa obpasopapiuiica npu 150°C u 180°C nukumcyesaror.
DT0, MOXKHO TaK)Ke CBA3aTh C yJaJeHHEM BIWTAHHOW BJaru M3 KpUCTallia B
mporiecce Harpesa.

Ha puc.7 mpexncraBieHa 3aBUCUMOCTb 3JeKTpuueckoil emkoctu C
o6pasuos (1-3K2®, 2-3K/1b, 3-4KJIb) ot Temneparypsl mist 1kl yacroTa. 13
pUCYHKA BHJIHO, YTO C YBEIWYCHHEM TEMIIEPATypbl JUCIEPCHS] PE3KO
yBenuuuBaercs, npoucxoaut poct C, mpuuem 100°C (kp.1), 90°C (kp.2) u
110°C (xp.3) wnHaOmomaercs MakcuMyM. MOXHO CYMTaTh, YTO JAHHBINA
MaKCUMYM CBSI3aH C CETHETOZJIEKTPHUYECKUM (Pa30BBIM IEPEXOJOM. ITO
HNOATBEPIKAAETCA  JOKaIbHEIMU  Makcumymamu  (70°C-140°C)(puc.6 kp.1)
TAHT€HCA YIJla JUAJIEKTPUYECKUX MOTepb Ha ToW ke yactore (lkl'm), Takoe
MOBEICHUE XaPAaKTEPHO JII CETHETOAIEKTPUKOB. ITO COOTBETCTBYET JaHHBIM
pa6or [8, 10].
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GOYUNLORIN (DIPTERA, TABANIDAE) PARAZITLORI -
GOBOLOKLOR

https://doi.org/10.30546/2520-2049.72.3.2024.331

Acgar sozlar: goyiin, siirfa, pup, parazit, gobalok, mikoz

Goyiinlor ¢ox mithiim epidemioloji vo epizootoloji shomiyyat kosb edon
hemotofaglar olaraq kond tesarriifatt heyvanlarina boyiik zorar verirlor. Goyiinlorin
saymin tonzimlonmasinds onlarin biitiin inkisaf morhalolorina tosir gostoran tabii
diismoanlor — parazit organizmlor: ibtidailor — mikrosporidilor, helmintlor, entomofaglar
va gobaloklor mithiim shomiyyat kasb edirlor.

Mogalods gansoran ikiqanadlilar olan gdyiinlorin siirfo vo pup marhalalarinds
parazitlik edon gobaloklor hagqinda molumat verilmigdir. Todgigat noticolorino vo
adobiyyat materiallarina asason miisyyon edilmisdir ki, goyiin siirfalorinds 27 gébalok
novii parazitlik edir. Goylnlor foasilosinin  (Tabanidae) Tabanus, Chrysops,
Haematopota, Hybomitra, Atylotus, Silvius cinsindan olan géyiin siirfalori Metarhizium
anisopliae gobalayi ilo, Hybomitra cinsindon olan siirfalor iss Coelomomyces milcoi
gbbalayi ilo yoluxur.

Aparilan tocriibalor noticasinds toplanmis goyiin siirfalorinin  Metarhizium
anisopliae gobolayi ilo daha ¢ox yoluxdugu miisahido edilmis, bir aydan sonra
stirfalorin bir gismi, 3 aydan sonra iss siirfalorin hamist mohv olmusdur.

b.U.Azaes, 3.A.3eiitnanosa
IMAPA3HUTHI CJEITHEM (DIPTERA, TABANIDAE) — TPUBBI

Knioueevle cnosa: cienenv, napasumsi, TUYUHKA, KYKOIKA, 2pUbbL, MUKO3bl

HccnenoBanre NOCBAIICHO U3YyYEHUIO TPHUOOB, MOPAYKAIOIINX JTUYUHOK CIICITHEH,
BIMSIONIMX B TOW WUITH MHOW Mepe Ha YUCICHHOCTh MX TOMYJISIHUA.

B crarbe npuBeeHbI CBEICHUS O rprbax, Napa3suTUPYIOIIUX HA JTHYMHOYHON U
KYKOJIOUHOM CTaiMsIX KPOBOCOCYIIMX JBYKPBLIbIX - ciernHed. CorjacHO pe3ysbraTam
WCCJICJIOBAHUN WM JIUTEPATYPHBIM JIaHHBIM, Ha JIMYMHKAX CJICIHEH Mapasutupyrt 27
BHJIOB TPHOOB.
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JInaunku poaos Tabanus, Chrysops, Haematopota, Hybomitra, Atylotus, Silvius
cemeiicta cienneit (Tabanidae) undunmposansr rpudbom Metarhizium anisopliae, a
rpu6 Coelomomyces milcoi 3apaxaer nmuunnox poma Hybomitra.

B pesynbrare MpOBENCHHBIX SKCIICPUMEHTOB OBLIO OTMEYEHO, YTO JINYHHKH
coOpaHHBIX ciienHeil OblM 3apaxkeHsl rpubom Metarhizium anisopliae, depes mecsiy
YHHYTOXKAIACh YaCTh JIMYMHOK, & 4epe3 3 Mecsiiia — BCE INUMHKH.

B.l1.Agayev, Z.A.Zeynalova
PARASITES HORSEFLY (DIPTERA, TABANIDAE) - FUNGI

Keywords: horsefly, parasites, larva, pupa, fungi, mycoses

The study is devoted to the study of fungi that infect the larvae of horseflies,
affecting in one way or another the number of their populations.

The article provides information about the fungi parasitizing the larval and pupal
stages of blood-sucking dipterans. According to the research results and literature, 27
types of fungi parasitize the larvae of the blood-sucking dipterans. Larvae of the genus
Tabanus, Chrysops, Haematopota, Hybomitra, Atylotus, Silvius of the family of the
blind (Tabanidae) are infected with the fungus Metarhizium anisopliae, and the fungus
Coelomomyces milcoi infects the larvae of the genus Hybomitra.

As a result of the experiments, it was noted that the larvae of the collected
horseflies were infected with the fungus Metarhizium anisopliae, after a month, some
of the larvae were destroyed, and after 3 months, all the larvae were destroyed.

Giris

Goylinlor — gansoran ikiganadlilarin asas komponentlsrindsn olub, kand
tosarriifati heyvanlarina vo insanlara foal sokildo hiicum edirlor. Goyiinlar bir
cox helmintlorin (loaoz, filyarioz, setarioz), viruslarin (ensefalit), bakteriyalarin
(borrelioz, tulyaremiya, listerioz, brusellyoz, leptospiroz, sibir yarasi,
emfizematoz karbunkul vo ya emkar, atlarda hemorragik septisemiya vo ya
pasterellyoz) vo ibtidailorin (tripanosomoz, anaplazmoz, hemosporidioz)
keciricilori olmagla, insan vo heyvanlarda tohliikali Xostoliklor toradirlor.
Goytinlarin sancmast ¢ox agrilidi, onlarin sancdigi nahiyads antikoaqulyant va
toksinli agiz suyu ifraz olundugu {igiin heyvanlarin darisinds siskinlik vo qizarti
miisahido olunur. Antikoaqulyantlar ganin laxtalanmasinin qarsisini alaraq,
uzunmiiddatli ganaxmaya vs yaralarin gec sagalmasina sabab olur. Heyvanlarin
dorisindo dermatit inkisaf edir, homg¢inin bu yaralar digar gansoran hasoratlari
calb etdiyina gora goyiinlor ¢ox miihiim epidemioloji vo epizootoloji shamiyyat
kosb edirlor.

134



GOYUNLORIN (DIPTERA, TABANIDAE) PARAZITLORI ...

Diinya faunasinda goyiinlor fosilosinin 4 yarimfasilays, 160 cinso aid olan
4400-5 godar novii malumdur. Rusiyada 176, Tiirkiyads 164 novii yayilmisdir.
Azorbaycanda 2 yarimfasiloya vo 9 cinss aid 95 gdyiin novii (81 ndv, 14 yarim-
nov) miiayyan olunmusdur: 1.Chrysopsinae: Chrysops (9 n6v), Silvius (4 nov),
2.Tabaninae: Hybomitra (9 nov), Atylotus (9 nov), Therioplectes (4 nov), Ta-
banus (48 nov), Philipomyia (2 n6v), Haematopota (9 nov), Dasyrhamphis (1
nov) [8].

Material va metodika

Oksor géyiin novlorinin siirfolori riitubatli substratda, xiisuson kigik
caylarm vo mixtalif su hdvzolorinin sahilindoki torpaqglarda yasayirlar.
Azarbaycan orazisinds belo biotoplarin goxlugu goyiin siirfolorinin mixtalif
yerlordo ¢oxalmasina, nosil vermosino sorait yaratmigdir. GOyilin siirfalori
torpagin iist qatlarinda, 15 sm-o godor dorinlikds yasayirlar. Bir godor kigik
olgili stirfalora (0,7-1,5 sm) torpagin 3-8 sm darinliyinds, bazon tokiilon
yarpaglarin, yosun vo mamirlarin altinda rast golinir. Iri siirfalor iss bozon 15-20
sm dorinlikdos yasayir.

Goyiin stirfalori vo puplar1 K.V.Skufyinin metodikasi asasinda miixtolif
torkibli vo miixtalif riitubatli biotoplardan (meso, bataglasmis sahalor, durgun
Vo axar su hovzoalorinin sahillori, homg¢inin miixtalif substratlar — bitki koklori,
agac koguslari, caylarin dibi vo s.) toplanmisdir. Todqiqat zamam miixtolif
substratlardan 32 siirfo vo 24 pup toplanmisdir. Toplanan siirfalor vo puplar
R.V.Andreyevanin monoqrafiyasina asasan toyin edilmisdir [2, 5].

Naticalarin tahlili

Tobiotda istonilon zararvericinin saymi tonzimloyan tobii diismonlori —
parazitlori vo yirticilart méveuddur. Goyiinlarin tobii diismoanlori onlarin yumur-
ta, stirfo, pup vo imagqo marhalalorine tosir gostorir. GoOylinlorin sayinin
tonzimlonmasinds onlarin biitiin inkisaf marhalalorine tosir gdstoran patogen
organizmlor - ibtidailor — mikrosporidilor, helmintlor, entomofaglar vo
goboaloklor miihiim ohomiyyot kosb edirlor. Entomofil gobaloklor istor nov
torkibino, istorso do tosir xarakterino goro ¢ox miixtalifdir. Miioyyan
olunmusdur ki, goyiin siirfolorinds 27 goboalok névii, 6 név mikrosporidi, 16
nov helmint va 14 hagorat novii parazitlik edir [3].

Patogen gobaloklorin insanda, kond tosarriifatt heyvanlarinda amalo gotir-
diklari xastaliklora mikozlar deyilir. Adaton, kand tesarriifati heyvanlari ti¢lin
patogen olan gobaloklor eyni zamanda insanlar ii¢iin do patogen olurlar [7].
Mikozun toradicilori arasinda Deuteromycetes sinfinin Metarrhizium, Beauveris
vo Paecilomyces cinsindon olan 22 nov, Zygomycetes sinfindon olan 5 név
hosorat stirfalorinds, 0 ciimlodon goyiinlorin siirfalorinds parazitlik edir va
mikotik infeksiyalar torodirlor [3]. Zigomycetes sinfino daxil olan
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Entomophthorales sirasinin niimayandslori (Entomophtora tabanivora And. et
Magn.) hasaratlarda - entomoftoroz xastaliyini téradir.

Deuteromycetes sinfinin Metarhizium, Beauverius vo Paecilomyces
cinsindon olan parazit goboaloklorin tératdiklori mikozla yoluxma hallarina
gOytin siirfolori arasinda daha six rast galinir. Goyiin siirfalari Clavicipitaceae
fasilasindon olan Metarrhizium anisopliae goboloyina daha ¢ox yoluxur.
Metarizium digor parazit gobolokloro nisboton riitubatli soraito daha
doéziimliidiir. Bu nov riitubatli torpagda 13-23°C temperaturda 560 giin, 30°C
temperaturda iss 250 giin yasaya bilir. Gobalok sporlarinin inkisafi ti¢lin
optimal temperatur 25-30°C hesab olunur [4].

Bozi odobiyyatlarda gdyiin yumurtalarinin  Aspergillus, Penicillium,
Stemphyllium va Alternaria cinsindon olan saprofit gobaloklor torafindon
yoluxmasi qeyd edilir. Olverisli soraitdo gobaloklor goyiinlorin qoydugu
yumurtalarin hamisini yoluxduraraq, riigeymin mshvina sabob olurlar [3].

Miisahidalara asason, dagliq oarazilordon toplanmis goyiin yumurtalarinda
gobaloklorlo yoluxma hallarina dagotayi orazilordon toplanmis yumurtalara
nisboton daha az rast goalinir. Bu, dagatoyi orazilordo gdyiinlorin daha ¢ox
yayilmasi ilo, eyni zamanda onlarin yumurtalarinin parazitlori olan gobaloklor
tictin miiayyan daracads daha alverisli soraitin olmasi ils izah oluna bilar.

Goyiinlor siirfo vo imaqo (yetkin ford) morhslasinds entomopatogen
gobaloklordon — Coelomomyces milcoi vo Metarrhizium  anisopliae ilo
yoluxurlar. Noviindan asili olmayaraq, hemihidrobiont vo edafobiont tipli biitiin
gOytinlorin - miixtalif yas morhalosindo olan siirfalorinin - Metarhizium
anisoplinae gobalayi ilo yoluxmasi tacriiba vasitasilo miiayyon edilmisdir [3].
Tocriibalor gostarir ki, iri gdyiin noviiniin (Tabanus autumnalis L.) hemihid-
robiont tipli yash siirfalorinin bu patogen gobaloklarlo yoluxmasi daha iistiinlikk
toskil edir. Riitubatliliyi 75-90% olan sahil zonasinda yayilan yash siirfalor,
azsulu caylarin sahilindo yayilan kigik yasli (2-3) siirfalora nisboton daha ¢ox
yoluxurlar. Beloki, yiiksok riitubatli miihit gobaloklorin konidilori ti¢iin daha
olveriglidir. ~ Metarrhizium  anisopliae  gobaloyinin  konidilori  digor
entomopatogen gobaloklora nisbaton yiiksok riitubatli soraito daha davamlidir
[4].

Sahibin organizminds gobaloyin inkisaf miiddati siirfonin 6l¢iisiindon vo
yasindan, fizioloji vaziyystinden asili olaraq dayisir [3]. Iri gdyiin ndviiniin
siirfalorinin badon boslugunda 25-30°C temperaturda Metarrhizium anisopliae
gébalag/i inkisafin1 15-17 giin arzinds tamamlayir. Temperaturun asagi diismasi
(17-15"C) naticasinda gébaloyin inkisafi langiyir va 55-90 giina godor davam
edir [4]. Aparilan tocriibalor noticasindo toplanmig goyiin siirfalorinin
Metarhizium anisopliae gobalayi ilo yoluxmasi daha ¢ox miisahido edilmis, bir
aydan sonra siirfalorin bir qismi, 3 aydan sonra isa siirfolorin hamist mohv
olmusdur.
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Coelomomyces milcoi gobalayina yoluxmus siirfs mohv oldugdan sonra
gbboalayin sporlari torpagin st qatlarinda qalir vo daha sonra saglam siirfalori
yoluxdurur. Eyni iqlim soraitine malik miixtalif su hdvzalorinds Coelomomyces
milcoi gobaloklarinin yoluxdurma daracasi ekoloji amillordon asili olaraq
forglonir. Substratin riitubatliliyi, suyun soviyyssinin miintozom olaraq kaskin
doyismasi Coelomomyces milcoi gobalayinin  sporunun  yoluxdurmasini
longidir. Goboalok sporlart ilo zongin olan oarazidon suyun Saviyyasinin
doyismasi ilo alagedar siirfalorin migrasiya etmasi naticasinds yoluxma faizi
asag distr [1].

Coelomomyces milcoi vo Entomophtora tabanivora névlori miixtolif
cinslordon vo hotta yarimfasilodon olan goyiin siirfolorini yoluxdururlar.
Miisahidalor gostorir ki, bu gobaloklorlo yoluxmus gdyiin siirfalorinin hamisi
hemihidrobiont hoyat torzino malikdirlor. Aparilan miisahidolor osasinda
mioyyan edilmisdir ki, Goyiinlor fosilosinin (Tabanidae) Tabanus, Chrysops,
Haematopota, Hybomitra, Atylotus, Silvius cinslarins aid olan siirfalarin 40%-o
godari Metarrhizium anisopliae gébaloyi ilo yoluxur, Coelomomyces milcoi
gobaloyi iso Hybomitra cinsindon olan gdyiin siirfalorini yoluxdurur [3].

Goyiinlorin ~ yetkin ~ fordlorindo  Penicillium,  Aspergillus, Mucor,
Trichoderma, Acremonium, Aureobasidium cinsindan olan gébaloklor do askar
edilmisdir [6].

Goboloklor kond tosorriifatt heyvanlart vo insan saglamligi {iglin
tohliikalidir. Bu gobaloklorin bozilori patogen olub, insanlarda allergik
reaksiyalara sabab olur va toksiki tasiro malik olan miixtalif mikotoksinlor ifraz
edirlar.
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AZORBAYCAN FLORASINA DAXIL OLAN BOZi DORMAN
BIiTKIiLORININ GOBOLOK BiOTASININ FITOPATOGEN
NOVLORININ UMUMIi XARAKTERISTIiKASI
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Agar sozlar: darman bitkilori, mikobiota, fitopatog gdbaloklar, nekrotroflar,
hemibiotroflar va gobalak-biotroflar

Aparilan todgiqgatlar naticasindo Azorbaycan florasina aid olan bazi dorman
bitkilorinin mikobiotas1 nov torkibino vo mikobiotanin formalasmasinda istirak edon
fitopatogenlorin  xarakterik xtisusiyyatlorino gora saciyyslondirilmisdir. Malum
olmusdur ki, todgigatlarda geyds alinan 84 gébolok noviiniin 68 novii fitopatogenlora
aiddir vo onlardan Phyllosticta asteris Bres vo Ramularia trifoli Jaap kimi névlarin
Azarbaycan goraitinds yaylimasi ilk dofo miioyyan edilmisdir. Fitopatogenloin toratdiyi
xastoliklorin - tosir mexanizmina goro 38,2%-i nekrotroflara, 32,4%-i goboalok-
biotroflara vo 29,4%-i iso hemibiotroflara aid xiisusiyyotlor dasimasi miioyyan
edilmisdir.

C.M.Mypaoosa, C.M./[»cabpaunzaoe

OBIIAS XAPAKTEPUCTHKA ®UTONATOT'EHHBIX BUJIOB T'PUBHOI
BUOTHI HEKOTOPBIX JEKAPCTBEHHBIX PACTEHHWI,
BKJIOUEHHBIX BO ®JIOPY ASEPBAMIKAHA

Kniouesvie cuosa: JleKapcmeetmble pacmenus, Mukobuoma,
umonamocennule epubvl, HeKPOMPOPoL, 2emudbUOmMpodvl U 2puUd-oUOMpPohsl

B pesynbrare TOpPOBEOCHHBIX  HMCCICAOBAHMA  MHKOOMOTa  HEKOTOPBIX
JIEKapCTBEHHBIX PACTEHUH, OTHOCSIMXCS K (iiope AzepOalimkana, oXxapakTepu3oBaHa
MO BHJIOBOMY COCTaBY U XapaKTEPHBIM OCOOCHHOCTSIM (PUTOMATOICHOB, YYACTBYIOIIHX
B (OPMHUPOBAaHHU UX MHUKOOHOTHL. YCTaHOBJICHO, 4TO U3 84 3aperucTpUpOBaHHBIX B
XO0JIe MCCIEJ0BaHKs BUIOB IpUOOB 68 OTHOCATCSA K (puTOMATOreHam, MPUUEM CPEIau
HUX BIEPBBIC B YCIOBHIX A3epOaiiykana onpeeNieHo pacpoCTpaHeHUE TaKuX BUIOB,
kak Phyllosticta asteris Bres m Ramularia trifoli Jaap. ITo Mexauwmsmy meicTBHs

139


mailto:sabina.jbz@bk.ru

S.M.Muradova, S.M.Cabrailzads

3a00NeBaHMiA, BBI3BIBAGMBIX  (QUTONMaroreHamu, u3 HuX 38,2%  sBigrOTCA
HekpoTpodamu, 32,4% - rpubamu-ouorpodamu u 29,4% - remubuoTpodhamu.

S.M.Muradova, S.M.Dzhabrailzade

GENERAL CHARACTERISTICS OF PHYTOPATHOGENIC SPECIES
OF FUNGAL BIOTA OF SOME MEDICINAL PLANTS INCLUDED
IN THE FLORA OF AZERBAIJAN

Keywords: medicinal plants, mycobiota, phytopathogenic fungi, necrotrophs,
hemibiotrophs and fungi-biotrophic

As a result of the conducted studies, the mycobiota of some medicinal plants
belonging to the flora of Azerbaijan was characterized by the species composition and
characteristic features of phytopathogens involved in the formation of their mycobiota.
It was established that out of 84 species of fungi registered during the study, 68 belong
to phytopathogens, and among them, for the first time in the conditions of Azerbaijan,
the distribution of such species as Phyllosticta asteris Bres and Ramularia trifoli Jaap
was determined. According to the mechanism of action of diseases caused by
phytopathogens, 38.2% of them are necrotrophs, 32.4% are biotrophic fungi and 29.4%
are hemibiotrophs.

Goboaloklor tizvi maddslorin oldugu istonilon ekosistemin heterotrof
blokunun daimi komponentlorindan biri olub, orada bas veran miixtalif ekoloji
proseslorin on aktiv istiraksilart olmaqla, hom tobistds, hom do insanlarin
hoyatinda miithiim rol oynayirlar ki, onlarin da bu rollar1 paraktiki baximdan
hom moanfi, hom do miisbat yondan dayarlondirilir [14; 16]. Belo ki, gébaloklor
bir torofdon miixtalif toyinatli (qida, yem, dorman vo s.) bioloji, o ciimladon
farmokoloji aktiv maddalorin produsentlori kimi holo xeyli miiddst bundan
gabaq digqeti colb edirdisa [20], digar torofdon onlar miixtolif xarakterli
patologiyalar [2; 7] toradirlor. Gobaloklorin toratdiyi patologiyalar tobiotdo
biomiixtalifliyin tonzimlonmasi baximindan ohomiyyat kosb etdss do, onlarin
toratdiyi patologiyalar canlilarin biitiin spektrini ohata edir vo bu patologiyalarin
noticasi  mogsadli  olamotlorin  (saglamligin, dekorativliyin, qidaliliginin,
mohsuldarligin va s.) kifayat godor doyismasine vo eloco do bir sira hallarda
canliligin tamamon itirilmasi ilo 6ziinii biruzo vermosi [21], bu masalonin daim
diggotdo saxlanilmasi zorurotini yaradir. Bela ki, bu doyisikliklor, canliligini
itirilmasi va s. xosagalmoaz hallar har il milyon tonlarla mshsul itkisi ilo do
miisayat olunur. Indiki dévtrda, yoni diinyanin bir sira regionlarinda insanlarin
qida catismamazligini, sonaye {i¢iin xammallarin vo s. materialarin
catigmamasini aydin sokildo hiss etdiyi voziyystdo yol verilmozdir. He¢ do
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tosadiifi deyil ki, gobaloklor mixtoalif aspektli todqigatlarin predmetino
cevrilibdir vo aparilan todgigatlar nsticasindo onlarin zorarli faaliyyatinin
mohdudlasdirilmas1 vo ya tamameon aradan qaldirilmasina gors bir sira
ohamiyyatli naticalor do aldo edilmisdir, lakin ekoloji vaziyyatin zaman-zaman
doyisilmasi, getdikca otraf miihito antropogen tasirin yiiksalmasi, alda edilon
naticalorin  samaralaliyinin azalmasina, patologiya toradicilorinin davamli
formalarinin amala golmasina (resistentlik) sabab olur ki, bu da bu masalanin
daima diggat morkszinds saxlanmasi, davamli olaraq onlarin hartorofli todgiq
edilmasini qagilmaz edir.

Azorbaycan Respublikast son doaraca zongin Vo rangarong bitki
chtiyatlarina mlikdir vo onlar da Azorbaycan tobistino xas canlilar alominds
5000-o yaxin ndvla tamsil olunurlar. Bu bitkilorin arasinda miixtolif toyinatli,
moasalon, yem, dorman, texniki, dekorativ, boyaq, bazok vo s. keyfiyyatlor
dastyan bitkilor do kifayst godardir. Masalon, Azarbaycan florasina daxil olan
bitkilorin 1547 névii dorman, 800 novii iso efiryagl bitkiloro aiddir [1].
Bunlarin arasinda diinya farmokopeyasina daxil olan ndvlor do yer alir. Onlarin
oyronilmasino hosr edilmis bir sira todqiqiat islori aparilibdir vo onlarin
mikobiotas1 nov torkibina, ekotrofiki slagslorin, eloco do istifadasi zamani
diggat yetirilmis, mikoloji parametrlor dagiqlosdirilibdir [4; 11; 15; 19]. Buna
baxmayaraq, bu giin Azarbaycan tobistino xas olan bitkilorin mikobiotasinin,
ilk novbads onlarda miixtalif patologiyalar téradonlorin dyranilmasini shatali
hesab etmok olmaz, an az1 o sababa gors ki, bu giin Azarbaycan florasina daxil
olan istonilon qrup bitkinin mikobiotasinin formalagsmasinda istirak edon
fitopatogenlorin strukturuna, torotdiilori patologiyalara gora
sistemlosdirilmasing, eloco do ayri-ayr1 noévlorin  Azairbaycan soraitindoaki
tohliilkalilik dorcasine gora shatali tadqiq edilmayibdir.

Bunu nazors alarag, toqdim olunan isdo Azarbaycanin ekoloji cohatdon
forgli arazilorinds yayilan dorman bitkilarinin mikobiotasinin formalagsmasinda
istirak edon fitopatogenlori xiisusi toratdiklori Xxastoliklora goro xarakterizo
edilmasi bir mogsad olaraq garsiya qoyulmusdur.

Material va metodlar
Todgigat ti¢lin niimunalor Abseron yarmadasinda yayilan vo dorman
ohomiyyati dasiyan bir sira bitkilordon (Agropyrum repens,  Anethum
graveolens, Artemisia vulgaris, Calendula officinalis, Cucurbito pero,
Foeniculum vulgare, Heliantus annuus, Laurus nobilis, Malva sylvestris,
Mentha piperita, Ocmium bazilicum, Ribes rubrum, Rosa L., Rozmarinus
oficinalis, Trifolium partence, Zea mays vs s.) gotiirtilmiisdiir.
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Niimunolorin gotiiriilmasi planli marsurut metoduna miivafiq hoyata
ke¢irilmis [9] vo niimunalora asason bitkilorin gébalok ehtimal olunan yeriistii
hissalarindon (gévdo, yarpaq, ¢igok vo meyva) gotiiriilmiisdiir.

Goboaloklorin  tomiz kulturaya ¢ixarilmast zamani klassik mikoloji
metodlara asasen standart qidali miihitlordon (aqarlasdirilmis somoni sirasi,
Saburo aqar1, Kartoflu aqar vs S.) istifads etmokls [6] hoyata kegirilmisdir.

Goboloklorin identifikasiyast zamani iso kultural-morfoloji va fizioloji
olamotlora asason tortib edilon toyinedicilordon [3, 8, 12-13, 18, 22] istifads
edilmigdir.

Alian naticalar va onlarin sarhi

Todqigatlarda niimuns goétiiriilon bitkilor arasinda hom yabani halda

biton, ham do modoni sokilds becarilon dorman bitkilari yer alsa da, hor iki tip

bitkinin mikroorganzimlorlo tomasi qagilmazdir, bels ki, onlarin yayildig: tobii

Vo becorildiyi agro-senozlar mikrobioloji baximdan steril olmayan, yani agiq

soraitds aparilir vo bu da onlarin mikroorqaznimlarls, o climladan gobaloklarla

tomasim1 qagilmaz edir. Bunu todgigat orazisindoki dorman bitkilordan

gotiiriilon niimunonlorin analizi do tosdiq etdi. Belo ki, bitkilordon goétiiriilon

100-don artiq niimunonin analizi onlarin har birindo goboloklorin yayilmasi

mioyyan edilmis vo noticodo niimunalordon 170 tomiz kultura ayrilmigdir ki,

onlarin da haqiqi gobaloklarin (Mucota vo ya Fungi) 84 noviino aid olmasi iso

identifikasiya zamani miioyyan edilmisdir (Cadval). Goriindiiyii kimi, geyds

alinan gobaloklarin oksariyyati, yani 732,6%-i kisali gébaloklara (Ascomycota),

20,2%-1 bazidili gobaloklora (Bazidiomycota) va 7, 2%-i iso mukormusetalilara
(Mucormyceta) sobalarins aiddir.

Cadval.

Tadqiq edilan darman bitkilarinda rast galinan gobalaklarin

taksonomik aidiyyatinin sayca xarakteriskast

Soba Sinif Sira Fasila Cins Nov
Mucormycota 1 1 2 2 6
Ascomycota 5 11 17 18 62
Bazidiomycota 3 3 3 5 16
Comi 9 15 22 25 84

Soxsi miigahidalor vo adabiyyat molumatlarina asasen geyds alinan 84
noviin  72-nin  fitopatogenlora aid olmasi vo onlarin bitkilordo miixtalif
patologiyalar torotmosi miioyyon edilmisdir ki, onlarin da arasinda ekotrofiki
olagolora gors forqli qruplara aid gébolok novlari yer almisdir. Daha daqiqi,
fitopataogenloro aid olan goboloklor arasinda hogiqi biotroflara aid olan
novlarlo yanasi, biotroflugu hoqiqi xarakter dasimayan, yoni fakiiltativlords yer
alir vo sonuncular daha ¢ox sayla tomsil olunurlar.
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Qeyd etmok lazimdir ki, miixtolif canlilar, o ciimladon bitkilar vo
goboaloklor arasinda miixtalif garsiliglt miinasibatlor formalagsmisdir ki, onlarin
da biri parazitizmdir [10]. Bu miinasibatin tozahiir formalarindan biri do
gobaloklarin bitkilords toratdiyi xastaliklordir. Gobaloklar bitkilords toratdiklori
xastaliklorin sayma vo vurdugu ziyanin soviyyasinoe goro digor xastolik téradon
organzimlordon farglonirlor vo onlar toratdiklori xastliklorin slamotlorine va
tosir mexanizmino goro iimumi sokildo 3 (goboalok-biotroflar, nekrotroflar va
hemibiotroflar) qrupa boliirlor [5]. Bu qruplagsmanin hom gobaloklorin toratdiyi
xastaliyin xarakteri, hom do tohliikalilik doaracasi haqqinda shamiyyat kasb
etdiyino gora todgigatlarda geyds alinan fitopatogen gobaloklori bu aspektdan
xarakterizo edilmasi magsodouygun hesab edilmisdir.

Todgiqatlarda geyds alinan vo fitopatogenliyi hom bizim, hom do adobiyyat
molumatlari ilo tasdiqini tapan fitopatogen gobaloklordon névii nekrotroflara aiddir
ki, bu xarakteriskaya uygun golonlors iso Alternaria (A.alternata, A.calendulae,
A helianthi, A.solani, A.tenius), Aschocyta (A.anethicola, A.fabae, A.pinodes,
Asojicota), Cercospora (C.calendulae, C.fabae, C.helanthii, C.medicagnis,
C.sojina), Colletotrichum (C.atromentarium, C.circians, C.trifolii), Ramularia
(R.medicagnis, R.trifolii),  Rhisoctonia (Rh.solani), Septoria (S.astericola,
S.helianthi, S.ribis, S.trifolii), Thielaviopsis (Th.bazicola), Trichotectum (T.roseum)
kimi cinslori aid etmok olar. Umumilikda bu cinslorra aid olan gébalok névlarinin
say1 26-a barabordir ki, bu da iimumilikdo geyds alinan fitopatogen gobaloklorin
38,2%-ni toskil edir. Bu gobaloklorin xarakterik xiisusiyyati ondan ibaratdir ki,
bunlar hayat foaliyyati noticasinds amalo gatirdiklori metabolitlor arasinda bitki
hiiceyralarinin mahvina sabab olan toksiki maddalor do yer alur.

Ikinci grupa, yoni gdbalok-biotroflara aid olan gobaloklors isa todgiqatlarin
gedisindo geydo alman Cronartium (C.ribicola), Eryshiphe (E.communis,
E.cichoracearum, E.trifolii), Phragmidium (Ph.rosae-pimpinellifolia, Ph.rubi-
idaei, Ph.subcorticium) Podosphaera (P.fusca, P.pannosa, P.xanthii), Puccinia
(P.coronata,  P.cynodontis,  P.helianthi,  P.malvacearum,  P.recondite,
P.ribesicaricus), Uromyces (U.appendiculatus, U.striatus, U.trifolii-repentis,
U.trifolii) vo Ustilago (U.cynodontis, U.zeae) kimi cinslors aid 22 novii aid etmok
olar ki, buda timumi fitopatogenlorin 32,4%-ni toskil edir. Bu gobaloklorin
xarakterik xiisusiyyati ondan ibarotdir ki, bunlar nekrotroflar kimi amolo gotirdiyi
toksinlar vasitasilo 6z patogenlik faliyyatini hayata kecirmirlor, belo ki, bunlarin
yoluxma vasitolori kimi formalasan strukturlar (masolon, apresorilor) vasitasilo
bitki hiiceyrasina onun immun sistemini zaiflodon sintez etdiklori maddolori daxil
edirlor.

Todgigatlarda geyds alinan goboaloklor arasinda hemibiotroflara da rast
golinmisdir ki, onlara da Botrytis (B.cinerea), Fusarium (F.avenacum,
F.gibbosum,  F.oxysporium, F.semitectum, F.solani, F.verticillioides),
Gibberela (G.fujikuroi), Helminthosporium (H.mayds), Phoma (Ph.destructiva,
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Ph.herbarum, Ph.medicaginis), Phyllosticta (Ph.asteris, Ph.cucurbitacearum,
Ph.trifolii),  Sclerotina  (S.sclerotiorum,  S.trifoliorum),  Stemphilium
(S.botryosum, S.ilicis), Verticillium (V.alboartrum, V.dahliae) kimi cinslarin
ndvleri aid edilir ki, bunlarinda ndév sayr 20-0 borabordir.  Umumi
fitopatogenlarin 29,4%-ni toskil edon bu qrupa aid olan gobaloklor xarakterik
xiisusiyyatlorina géra hom biotroflardan, ham dos nekratroflardan forglonir. Belo
ki, bu goboaloklorin toratdiklori xastaliklor loks formasinda olsa da, hoyatlarinin
miioyyan marhalasindo canli bitkilorin hiiceyralorindon gida monbayi Kimi
istifada etsolorda, miiayyan morholods isa homin, eloca do digor canlilara xas
Olmiis bodon galiglarindan iizvi maddoays olan tolabatlarinin 6donilmasinds
istifads eda bilirlor.

Qeyd etmok lazimdir ki, todqiqatlarin gedisinde geyds alinan biitiin
gobaloklorin - boylik  oksariyystine Azorbaycanda aparilan todgigatlarda
yayilmasi qeyds alinan noévlordir, lakin bu fikri Phyllosticta asteris Bres vo
Ramularia trifoli Jaap kimi gobolok novlori hagqinda sdylomok olmur. Bels ki,
bu gobaloklorin zorbaycan soraitinds 30 ilds aparilan todqiqatlarda yayilmasini
tosdiq edoan todqiqat materiallarina rast galinmir.

Azorbaycan florasina aid olan vo asason Abseron yarmadasinda todqiq
edilon dorman bitkilorinin mikobiotasinda formalagmasinda istirak edon
fitopatogenlorin arasinda nekrotroflarin siitnliik toskil etmosi fitosanitar
vaziyyat baximindan olverisli hesab edilmir, belo ki, bu gobaloklor ham
saprotroflar, hom do biotroflar kimi gidalana bilirlor vo bu saboadon do onlarin
0z patogenlik foaliyyatini fasilolorlo olsa da daha uzun miiddsto davam eds
bilirlor. Ciinki onlar {i¢iin qida ¢atismamazligi digarlari ilo miigayisads 0 qodar
do ¢otinlik toratmir. Qeydo alinan géboloklorin arasinda biotroflarin da xiisusi
cokisinin nisbaton yiiksok olmasi onlarin toratdiklori xastaliklorin efitotiyasinin,
xtuisusan do tobii senozlarda bas vermasi ehtimali azdir, bels ki, onlarin bir ¢oxu
substrat spesifikliyino malikdirlor vo tobii senozlarda onlarin genis yayilmasi
bas vermir. Hemibiotroflar, eloco do nekrotroflar bu baximdan daha tohliikali
hesab edilo bilor, bels ki, onlarin oksariyysti universal patologiya toradicisidir
Vo sahib bitki siyahisina boazilorinin hotta yiizlorlo név daxildir. Biitiin bunlar
da, bu xarakteriskaya uygun golon gdbaloklorin daim diggst morkozinds
saxlanmasi vo onlara qarsi profilaktik miibarizo todbirlorinin hazirlanmasi
baslica vozifolordon biri olmalidir. Belo ki, niimuno gotiiriilon dorman
bitkilorinin bir ¢ox xalq tobabstindo miixtalif Xastaliklorin mialicasinds istifads
edilir vo onlarin aksariyyati termiki islonmadan istifads edilir.

Belolikla, aparilan todgiqatlardan aydin oldu ki, Abseron soraitindo
yayilan bazi dorman bitkilorinin mikobiotasinin formalagmasinda fitopatogenlor
do aktiv istirak edir vo onlarin arasinda toratdiklori patologiyalarin tosir
mexanizmina gora forglonon qruplarin hamisina rast golinir. Belo ki, todgiq
edilon dorman bitkilorinin mikobiotasinin formalagsmasinda istirak edon
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gobaloklarin 38,2%-i nekrotroflara, 32,4%-i1 gobalok-biotroflara vo 29,4%-i iso
hemibiotroflara aid xiisusiyyatlor dasimasi miisyyon edilmisdir.
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TRITITRIGIYANIN (T. aestivum / Ag. junceum) ISTIRAKI L9
APARILMIS AMFiPLOIDLORARASI HIBRIDLOSMONIN
NOTICOLORI

https://doi.org/10.30546/2520-2049.72.3.2024.338

Agar sozlor: Amfiploid, Trititrigiya, Hibridlogma, Morfoloji gdstoricilar,
Heterozis

Toadqgigatin mogsadi trititrigiyanin (T. aestivum / Ag. junceum) istiraki ilo
amfiploidlorarasi hibridloasmalorde miivaffogiyyat doracasini vo birinci nasil hibridlorin
miiqayisoli olaraq boazi morfoloji gostaricilorini dyronmok olmusdur. Tadgigat tarla
tocriibolorinin metodologiyasina uygun olaraq aparilmisdir. Tadgigata calb olunmus
bugdanin yadcinsli amfiploidlarinin hibridlogsmo potensiali va bu hibridlasmadan alinan
birinci nasil hibrid bitkilordo kond tossoriifati baximindan shamiyyatli sayilan bozi
morfoloji  gostaricilor Oyronilmisdir. Tadqgiqatin naticolori bugdanin  yadcinsli
amfiploidlarinin miixtalif istigamatli genetik tadgigatlarda vo seleksiya programlarinda
istifadasi ti¢iin informativ ola bilar. Hibridlosmolords valideyn gisminds istifads edilon
trititriqiya formasi (T. aestivum / Ag. junceum) carpazlagmalara ata forma kimi calb
olundugu zaman hibidlogsmo miivaffagiyyoti daha yiiksok olur. T.aestivum/Ag.junceum
trititrigiyasiin istifadasi ilo aparilmig hibridlosmoalords, trititrigia x haynatriticum
kombinasiyasindan alinan hibridlor istisna olmagqla, biitin F; bitkilorde siinbiil
uzunluguna goros miisbat heterozis miisahido olunur. Todgigatda istifado olunan
bugdanin yadcinsli amfiploidlari (trititrigiya T. aestivum / Ag. junceum, haynatritikum
T. turgidum / H. villosa va yerli tritikale formalar1 - AD908 vo AD1164) ilk dofo olaraq
amfiploidlararas1 hibridlogsmolora calb olunmus vo onlardan alinan hibrid nasillor
Oyronilmigdir. Yerli tritikale formasi ABDR (vo ya NA - 75) trititrigiya ilo
amfiploidlararasi hibridlasmolars ilk dofs olaraqg calb edilmisdir.
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PE3YJIbTATBI MEXKAM®UITIJIOWIHOM T'HBPUIN3AIIUA
C YYACTHUEM TPUTUTPUI'UMU (T. aestivum / Ag. junceum)

Kntouesvie cioea:  Amgpuniouo, Tpumumpueus, Tubpuousayus,
Mopdgonoeuueckue npusnaxu, I'emeposuc

Llenpto wcclienoBaHMs SIBISUIOCH H3Y4YCHHE YCIeXa MEXKaM(pHUIUIOMIHOTO
ckpemmBaHus ¢ ydactueM Tpurturpurum (T. aestivum/Ag. junceum) um HEKOTOPBIX
MOP(OJIOTMYECKMX TMOKa3aTeleil MONYyYeHHBIX THOPHUAOB MEPBOrO MOKOJICHUSL.
HWccnenoBanust MPOBOAMINCH IO METOIMKE IMOJEBBIX OSKCIEPUMEHTOB. I3yueHsl
THOPUAM3AIMOHHBIN  MOTEHIMAN  YYyKEPOAHBIX  aM(PHUIUIOMIOB  TIICHHMIH,
OPUBJICYCHHBIX B  HCCIICAOBAHHE, W  HEKOTOPHIE arpOHOMHYECKH  BaKHbBIC
Mopdosiornyeckiue NpU3HAKM y THOPUAHBIX PACTCHUI IEPBOrO  MOKOJICHUS,
MOJy4CHHBIX B pe3ysibTaTe MEKaM(UIUIOMAHBIX  CKpeUMBaHUil. Pe3ynbTaThl
HCCIIEIOBAHUST MOTYT OBITh HWH(OPMATUBHBIMH ISl HCIIOJB30BAHHS UY>KEPOTHBIX
aM(QUIUIONI0B  MIICHWIBI B  Pa3jMYHBIX TECHETHYCCKUX  MCCICJOBAHUAX H
CEJICKIIMOHHBIX TpOrpaMMax. Ycrex TruOpuan3anuyd ObUT BhIlIe, Korga Qopma
tpututpurun (T. aestivum / Ag. junceum), ucrosib3yemMasi B KaueCTBE POIAMTEIbCKOM,
UCIIOJIb30BaHA B KAa4yecTBE  OTIOBCKOW  (GOpPMBI B CKpeIIMBaHHsX. IIpu
MEeKaMQUIUIOUIHBIX CKPEIIMBAHUAX, MPOBEACHHBIX C YYaCTHEM TPUTHTPUTUH
(T.aestivum/Ag.junceum), mog0XUTETbHBIN FE€TEPO3HC MO JTHHE KOJIOCa HAGII0aacs y
Bcex pacteHuit Fj, 3a HCKIIOYEHHWEM THOPHIOB, MOJYYCHHBIX OT KOMOHMHALUH
trititrigia x haynatriticum. Mcnosnb3oBaHHble B paboTe Wy:KEpOIHBbIC aM(HUILUIOUIbI
NIICHUIIBI (TpUTUTpUrHUs - T. aestivum/Ag. junceum, xaitnarputukym - T. turgidum/H.
villosa u mectabie hopmbl TpuTHKaie - AD908 u AD1164) BriepBbic ObUTH BOBJICYEHBI
B MEXKaMQUIUIOMJHYI0 THOPUAM3AIMI0O ¥ OBUIM HM3YY€HBI IOJYYEHHBIE OT HHX
rubpuaHble MoKoJIeHMs. MectHas gopma Tputukaie ABDR (wm NA-75) Brepssie
y4acTBOBAJIA B MEXAM(pHUIIIOUTHOW THOPUAN3AINY C TPUTUTPUTHEH.

S.P.Mehdiyeva, S.S.Sharifova, B.G.Asadova

RESULTS OF INTERAMPHIPLOID HYBRIDIZATION WITH INVOLVING
OF TRITITRYGIA (T. aestivum / Ag. junceum)

Keywords: Amphiploid, Trititrigia, Hybridization, Morphological traits,
Heterosis

The purpose of the research was the study of the success rate of hybridization
in interamphiploid crosses with involving of trititrigia (T. aestivum / Ag. junceum) and
some morphological indicators of the obtained first generation hybrids.The research
was conducted according to the methodology of field experiments. The hybridization
potential of wheat-alien amphiploids involved in this research and some agronomically
important morphological traits of the first hybrid generation plants obtained from their
hybridization were studied. The results of the study can be informative for the
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exploitation of wheat-alien amphiploids in various genetic studies and breeding
program. Hybridization success was higher when the trititrigia form (T. aestivum / Ag.
junceum) involved in interamphiploid crosses is used as a male parent. In the
hybridizations conducted using trititrigia (T.aestivum/Ag.junceum), positive heterosis
for spike length was observed in all F; plants, except for the hybrids obtained from
trititrigia * haynatriticum combination.The 4 wheat-alien amphiploids used in the
study (trititrigia - T. aestivum / Ag. junceum, haynatriticum - T. turgidum / H. villosa
and local forms of triticale - AD908 and AD1164) were involved in interamphiploid
hybridization for the first time as well as their derived hybrid generations studied. The
local triticale form ABDR (or NA - 75) was involved in interamphiploid hybridization
with trititrigia for the first time.

Giris

Trititrigiya (xTrititrigia cziczinii Tzvel.) (2n = 56) yiiksok adaptasiya
gabiliyyati vo bir vegetasiya dovriindo zangin protein torkibli don va yasil kiitlo
mohsuldarligi xisusiyyatlorini 6ziindo birlogdiron bugda (Triticum sp.) vo
ayriqotunun (Elytrigia sp.) cinsllorarasi hibridlosmosindon alinan amfiploid va
ya sintetik novdiir (Illykmmaa u gp., 2023; Lachuga, et al., 2023). Bugda
amfiploidlori genetik todgigatlarda vo seleksiyada miihiim rol oynayaraq,
genetik mexanizmlorin aydinlasdirilmasi, sortlarin yaxsilagdirilmasi vo yeni
genetik olaraq miioyyanlogon oslamotlorin iglonib hazirlanmasi ti¢lin unikal
imkanlar yaradir [iBanoBa u ap., 2020; [llyxnuna u np., 2021; AnenunueBa u
ap., 2023]. Bu formalar hom onlardaki miixtalif genomlarin garsiligli alagasini
oyronmak, hom do todqiqatgilari vo seleksiyagilari maraqlandiran mithiim kond
tossariifatt oshamiyyatli alamatlori idaro edan genlorin modoani bugda névlarino
kogiriilmasi tiglin korpii nov kimi istifadosi moqsadilo yaradilmigdir [Dandan
Wu et al., 2024]. Bugdanin yadcinsli amfiploidlorinin madoni bugdaya faydali
olamatlorin 6tiirtilmasinds korpli gismindo istifadosine dair ¢oxsayli islarin
olmasimma baxmayaraq, onlarin 0z aralarinda, amphiploidlorarast vo Yya
“korpiilorarast”, hibridlorinin yaradilmasi vo Oyronilmosine hosr olunmus
todqiqat islori az saydadir [[Ilyneraaua u 'op6ans, 1971; Wang G. & Wu Y,
1989; Carvalho et al., 2008]. Amphiploidlorarasi hibridlosmolorin stiinlilyii
miixtalif manbalordon yadcinsli gen miixtalifliyini hadof poligenom formalara
Vo ya yeni bugda donorlarina dtiirmoklo onlarda xastslikloro davamliliq, streso
doziimliliik vo ¢oxsayl sintetik korpii novlerinin genetik tohfalorindon irali
golon mohsuldarliq potensiali kimi yaxsilasdirilmis olamatlori comlogdirmok
miimkiindiir. Belo kompleks olamatloro malik formalar daha sonra novbati
asanlagdirilmis ko¢lirma prosesinds istifads olunur [["oxuapos u ap., 2020].

Yuxarida qeyd edilonlori nozoro alaraq todqiqatimizda ilkin mogqsad
gisminds mixtolif yadcinsli bugda amfiploidlorindon istifado edorok
amfiploidlorarast hibrid populyasiyalarin oldos olunmasi vo tedgigini, son
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mogsad kimi iso yaradilan populyasiyalarin yuxari nasillarindon kond
tossoriifatt baximimndan maraq kosb edon miioyyan poligenom morfotiplarin
secilmasini nozords tutmusuq. Hazirki todqiqat isi trititrigiyanin (T. aestivum /
Ag. junceum) istiraki ilo amfiploidlorarasi hibridlosmolorde miivaffaqiyyat
doracasinin  vo birinci nasil hibridlorin  bazi morfoloji gdstaricilorinin
oyranilmasina hasr olunmusdur.

Material va metodlar

Todgigat Azorbaycan Respublikast Tohsil Nazirliyinin  Genetik
Ehtiyatlar Institutunun Abseron elmi bazasinda, suvarma soraitinde (2020-
2023) aparihib. Hibridlosmo {i¢lin baslangic material kimi bugdanin bes
yadcinsli amfiploidindan istifads edilmisdir: ii¢ tritikale formasi -ABDR (vo ya
NA-75), AD908, AD1164, trititrigiya formas1 - T. aestivum / Ag. junceum
(=Elytrigia juncea (L.) Nevski.) vo haynatritikum T. turgidum subsp. durum/H.
villosa. Tritikale ABDR (genom ABR, 2n = 42), AD908 (genom ABR, 2n =
42), AD1164 (genom ABD/R, 2n = 42) Genetik Ehtiyatlar Institutunun
Molekulyar Sitogenetika laboratoriyasinda yaradilmigdir, trititrigiya - T.
aestivum/Ag. junceum (genom 21 Il [AABBD]+7 Il [J]], 2n = 56) va
haynatritikum - T. turgidum / H. villosa (genom 14 I [AABB]+711 [VV], 2n =
42) niimunolori ABS-in Kanzas Dd&vlot Universiteti nozdindoki Bugdanin
Genetik vo Genom Ehtiyatlar1 Markazindon (WGGRC) olds edilmisdir.

Todqiqat isindo saho tocriibalori vo alinan hibridlorin struktur analizi
donli bitkilorin seleksiyasi {izro tarla tocriibalorinin metodologiyasina uygun
olaraq aparilmigdir [Musayev, 2008]. Vegetasiya dovriindo amfiploidlorarasi
carpazlagmalara colb olunan bitkilor vo onlardan alinan hibridlorin tacriiba
sahasinds lazim1 aqrotexniki iglar aparilmisdir. Todqgigatin birinci ilinda noyabr
aymin ilk ongiinliiyiinda hibridlogsmaya calb olunmasi nazards tutulan valideyn
formalarin toxum materiallarinin tacriibo sahosinds Sopini aparilmig, noyabrin
ikinci ongiinliiyiindo clicortilorin  kiitlovi ¢ixis1 miisahido olunmusdur.
Amfiploidlorarasi hibridlosma islori aprel-may aylarinda bazi kombinasiyalar
tizro resiprok olaraq aparilmisdir. Fizioloji yetiskonliyi basa vurmus bitkilarin
tizorindoki izoloedici hibridlosmo paketlor kosilib gotiiriilorok stinbiillorda
donbaglama faizi toyin edilmis vo donlor ndévbati okin ilindo istifads tigiin
soyuducuya (+5°C) yerlosdirilmisdir. Tacriibanin ikinci ilinds homin hibrid
donlor valideyn formalarla paralel olaraq otaq temperaturunda Petri gablarinda
ciicordilmisdir. ©ldo olunan hibrid donlorin ciicormo faizi toyin olundugdan
sonra valideyn formalarin ciicartilori ilo barabar agiq saho soraitine kogiiriilmiis
Vo vegetasiya miiddotindo hayatilik gabiliyyatlori geyds alinmigdir. Fizioloji
yetiskonliyi basa vurmus birinci nasil hibrid bitkilorlo valideyn formalar
kokiindon ¢ixarilmis vo tizorlorinds bozi morfoloji slamatlora géro miiqayisali
struktur analizi aparilmisdir.
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Naticalor va miizakirs

Hazirki todqiqatda aparilan amfiploidlorarasi hibridlogsmalorin naticalori
Cadval 1-do toqdim edilmisdir. On yiikksok donbaglama faizi trititrigia *
haynatriticum va trititrigia * triticale (ABDR) kombinasiyalarinda miisahido
edilmigdir ki, burada amfiploid T. aestivum / Ag. junceum ana forma Kkimi
istifado edilmigdir. Alinan hibrid donlorin ciicormasi zamam bugdanin
hibridlosdirmalorinds tez-tez miisahido edilon qanunauygunluq - yuxari
ciicorma faizinin, oasasen, asagi donbaglamaya malik kombinasiyalarda olmasi
geydo almmisdir. Tocriibo sahasino kogiiriilmiis hibrid bitkilarin hoyatilik
gabiliyystinin gostoricilori kombinasiyalar tizro 50 - 100% araliginda
doyismisdir.

Saho soraitindo miisahido edilon birinci nasil hibridlor arasinda
digorlorindon 6-8 giin ovval siinbiilloyon bitkilor iki kombinasiyaya moxsus
olmusglar: T.aestivum/Ag.junceum x T. turgidum subsp. durum/H. villosa va
AD1164 x T.aestivum/Ag.junceum. Tadgiqg olunan hibrid bitkilarinin vegetasiya
dovriindo onlarda unlu seh vo sar1 pas xostoliklori miisahido edilmass do,
Trititrigia * Haynatriticum kombinasiyasina aid bitkilor istisna olmagla,
trititriqiyanin tritikale ilo resiprok kombinasiyalarina moxsus biitliin hibrid
bitkilards qonur pas geyds alinmisdir. Qeyd etmok lazimdir ki, valideyn bitkilar
arasinda tritikalenin biitiin formalar1, haynatritikumdan forqli olaraq, sar1 vo
gonur pas Xxostoliklorine az vo ya c¢ox dorocodo hassasdir. Trititriqya
T.aestivum/Ag.junceum iso epifitotiya illorindo yarpag vo ya sari pasa orta
daracads hossasliq gostormisdir.

Cadval 1.
Trititrigiyanin (T. aestivum / Ag. junceum) istiraki ilo aparilmig
amfiploidloraras: hibridlaogmanin naticalari

Hibrid Hoyatilik
kombinasiyalar: Denb%glama, Ciicormo, gabiliyysati,
% % %
T.aestivum/Ag.junceum x ABDR 20,73 14,71 100
ABDR x T.aestivum/Ag.junceum 9 96,3 84,61
T.aestivum/Ag.junceum x AD1164 1,69 0 0
AD1164 x T.aestivum/Ag.junceum 1,92 100 100
AD908 x T.aestivum/Ag.junceum 3,09 66,67 50
T.aest./Ag.jun. x T.turg./H.villos. 23,58 44 63,64

Saho soraitindo misahido edilon birinci nasil hibridlor arasinda
digarlorindon 6-8 giin ovval siinbiillayan bitkilor iki kombinasiyaya moxsus
olmuslar: T.aestivum/Ag.junceum x T. turgidum subsp. durum/H. villosa va
AD1164 x T.aestivum/Ag.junceum. Tadqiqg olunan hibrid bitkilarinin vegetasiya
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dovriindo onlarda unlu seh vo sari pas xastoliklori miisahido edilmasa do,
Trititrigia * Haynatriticum kombinasiyasina aid bitkilor istisna olmagla,
trititriqiyanin tritikale ilo resiprok kombinasiyalarina moXsus biitliin hibrid
bitkilords qonur pas geyds alinmisdir. Qeyd etmok lazimdir ki, valideyn bitkilor
arasinda tritikalenin biitiin formalar1, haynatritikumdan forqli olaraq, sar1 vo
gonur pas xostoliklorine az vo ya ¢ox dorocods hossasdir. Trititriqya
T.aestivum/Ag.junceum iso epifitotiya illorindo yarpag vo ya sar1 pasa orta
doracads hossasliq gostormisdir.

Vegetasiya dovriinii basa vurmus F; bitkilor ol ilo yigildigdan sonra
onlar tizarinds struktur analizi aparilmis vo alinan bazi gostaricilor Codval 2-do
verilmigdir. Codvaldon goriindiiyii kimi hibrid bitkilor, bitkinin hindirliyt
olamatine gore forqlilik gostorarok 64 -134 sm arasinda variasiya etmis, har iki
valideynin hiindiirliiyiino gors araliq, on azi onlarin birindon hiindiir vo ya hor
iki valideyndan do asagi 6lgiido boya malik olmuslar.

Trititrigia %  Haynatriticum kombinasiyasindan  forgli  olaraq,
trititrigiyanin tritikale ilo resiprok kombinasiyalarina moxsus biitlin hibrid
bitkilordo siinbiiliin uzunlugu olamatino gbro miisbat heterozis miisahido
edilmigdir. Hor siinbiildo siinbiilciik sayr olamastino goro osason, ABDR x
T.aestivum/Ag.junceum  kombinasiyasinda miisbot heterozis miisahido
edilmigdir. F; hibrid bitkilorinin mohsuldarligi Fo-da daha ¢ox donbaglama
niimayis etdirmis kombinasiyalarda yiiksok olmusdur.

Cadval 2.
Trititrigiyanin (T. aestivum / Ag. junceum) istiraki ilo aparilmig
amfiploidlaoraras: ¢carpazlagmalardan alinan Fy hibridlorin bazi morfoloji gostoricilari

Hibrid kombinasiyalar / Bitkinin Stinbil
Valide nlsry hiindiirliiyii, | Uzunlugu, | stnbilcik | fertillik,

y sm sm say1, od %
T.aestivum/Ag.junceum x ABDR 110,5 24 31 3
ABDR x T.aestivum/Ag.junceum 135 26 36 1
AD1164 x T.aestivum/Ag.junceum 64 17 29 2
AD908 x T.aestivum/Ag.junceum 124 24 31 2
T.aest./Ag.jun. x T.turg./H.villos. 134 14,5 22 4
T.aestivum/Ag.junceum 120 15,5 27 99
ABDR 95,47 19,03 31,67 98
AD1164 68 15 HgoxgigaKl =70
AD908 100 16,92 36,3 96
T. turgidum subsp. dur. / H. villosa 94,67 15,17 21 90

[] Tritikale AD1164 ¢oxgigakli, Kirpiys banzor siinbiilo malikdir
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Natica

Beloliklo, T.aestivum/Ag.junceum trititrigiyasmnin istifadasi ilo aparilmis
hibridlogmalorin noticalori, Trititrigia * Haynatriticum kombinasiyasi istisna
olmagla, biitin F; bitkilorindo siinbiil uzunluguna goéro miisbat heterozisin
movcudlugunu  askar etmisdir. Yalmz bir kombinasiya (ABDR X
T.aestivum/Ag.junceum) istisna olmagla digar kombinasiyalarda bu olamatin bir
slinbiilds siinbiilciik say1 alamati ilo korrelyasiyasi askarlanmamisdir ki, bu da 6z
novbasinds seyrok siinbiilciiklii  stinbiilloro  malik bitkilorin  alinmasi ilo
naticolonmisdir.
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Acgar sozlor: Azorbaycan, su hovzalori, amtoa baliggiligy, kiiriiniin inkubasiyast,
forel

Mogaloda Azarbaycanda olan Somkir, “Asnmi”, Sahbuz, Cuxur-Qabsls, Soki,
Zaqatala, Oguz, Qusargay, Sahdag, Lagin amtoolik forel tosorriifatlarinin qurulusu vo
foaliyyati haqqinda molumat verilir. Qeyd edilir ki, Azorbaycanin isgaldan azad
olunmus bolgalarinda bol va tomiz suyu olan kifayat godar su manbalari oldugundan,
yaxin golocokds bunlarin bazasinda miasir tolobloro cavab veron, yiiksok rentabelli
omtaalik forel yetisdirmo tosorriifatlari yaratmaq miimkiindir. Bu hom do 6lkanin
basqa bolgalarinds bu sahado inkigafa tokan veracokdir.

I.C.Amupu

COBPEMEHHOE COCTOAHUE U IEPCIIEKTUBBI TOBAPHOI'O
BBIPAIIIUBAHUS ®OPEJIU B ASEPBANI)KAHE

Knrouesvie cnosa: Asepbaiiddcan, 6000emvl, mosapHoe pvlOOBOOCHIBO,
UHKYOayus uxkpwl, ghopenn

B crarbe TmpencrtaBieHBl CBEOEHHUS O CTPYKTYpe U JIEATEIHHOCTH
[amkupckoro, «AcHm», IllaxOy3ckoro, UYyxyp-I'abamuackoro, IllekmHCKOTO,
3akaranbpckoro, Orysckoro, ['ycapuaiickoro, Illaxmarckoro u JIaaumHCKOTO TOBapHBIX
¢dopeneBpIx X03gicTB B AsepOaimkane. OrTmedaeTcs, 4UYT0, TOCKOIBKY B
0CBOOOXKJEHHBIX OT OKKyNaluHh paioHax AsepOaiikaHa JOCTAaTOYHO HCTOYHHKOB
BOABI C OOWJIBHON W YHCTOW BOJOW, B OJrpKaiimeM OyaymieM BO3MOXKHO CO3JIaHHE
3lIeCh BBICOKOPEHTA0ENbHBIX KOMMEPUYECKHX XO3SHCTB MO pa3BeneHHuo Qopeiw,
OTBEYAIOINX COBPEMCHHBIM TpeOOBaHUSAM. OTO Takke OyIeT CTHUMYJIUPOBATH
pa3BUTHUE TAaHHOUW CQephl B IPYTUX PErHOHAX CTPaHBbI.
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CURRENT STATE AND PROSPECTS OF COMMERCIAL
GROWING OF TROUT IN AZERBAIJAN

Keywords: Azerbaijan, water bodies, commercial fish farming, fish eggs
incubation, trout

The article presents information on the structure and activities of Shamkir,
“Asni”, Shahbuz, Chukhur-Gabala, Sheki, Zagatala, Oguz, Gusarchay, Shahdag and
Lachin commercial trout farms in Azerbaijan. It is noted that there are enough water
sources with abundant and clean water in the regions of Azerbaijan liberated from
occupation, so it is possible in the near future to create highly profitable commercial
trout breeding farms that meet modern requirements. This will also stimulate the
development of this area in other regions of the country.

Giris

Azorbaycanda foaliyyat gostoran omtoaslik forel tosorriifatlarinda asasan
alvan forel — Oncorhynchus mykiss (Walbaum, 1792) yetisdirilir. Bu istigamat
tizra ilk islor kegon asrin 70-ci iliarinds baslanmigdir [1]. Forel baliglarinin
yetisdirilmasinin ilk naticalori soyuq suda baliq yetisdirilmasinin somoraliliyini
gostormigdir. Bununla bels, olvan forel baliginin genis yayilmasi bu baliq
noviiniin yetisdirilmasi tiglin kifayat godor materialin olmamasi ilo slagodar
olaraq ongallonir. Olkemizdo vo xaricdos istehlak bazarmin hagli olaraq slvan
forel baligimin da daxil oldugu yiiksok giymatli baliq névlarine ciddi talabat
olmasi ilo alagadar bu masals son illords xiisusilo aktuallagsmigdir. Olvan forelin
stini suratda yetisdirilmosi miirokkob texnoloji prosesdir, onun somaraliliyini
artirmaq ticlin baliq orqanizminin inkisaf qanunauygunluqglar1 vo onun yasayis
miihiti ilo olagesi haqqinda dorin biliklor tolob olunur. Bu biliklor, islorin
yetisdirilon obyekt ti¢lin yeni olan ekoloji soraitdo toskil aparilmasi zamani
xiisusilo aktualdir. Bundan slavs, qarsida yetisdirmok {igiin yaxs1 keyfiyyatli
materialinin aldo olunmasi problemi durur. Bunlarla six bagli olan masalalor
sirasinda yiiksok mohsuldar forel xatlorinin yaradilmasi {igiin sonaye seleksiya
Vo damazliq islarinin ahongdar sisteminin yaradilmasi da vacibdir. Bununla
olagodar olarag, olvan forelin sonaye disulu ilo yetigdirilmosi igiin elmi
osaslandirilmis texnologiyanin islonib hazirlanmasi vo istehsalata tstbigins
ehtiyac vardir.

Material va metodika
Azorbaycanda amtoslik forel yetisdirilon tosarriifatlara dair material aldo
etmok tiglin 2020-2023-cii illordo miiollif biitin bu tosarriifatlarda baliq
yetisdirilmasi prosesi tizro miisahidolor aparmis vo tosorriifatin faaliyyatini
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ohato edon sonadlorlo tanis olmus, Semkir rayonunda yerlosmis “Azforel”
tosarriifatinda iso ham do forel baliginin yetisdirilmasi {lizra tacriibalor hoyata
kegirmisdir. Bu moqsadls diinya tacriibasinds istifads olunan iisullar [3; 4; 5; 6;
7; 8] tohlil olunaraq, tocriibalorin magsadins va soraitino uygun olaraq tatbiq
edilmigdir.

Noticalor va onlarin miizakirasi

Omtoolik forel tosorriifatlarinda texnoloji proseslor tam vo geyri-tam
xarakterli ola bilir. Tam texnoloji proses aparilarsa, toSorriifatlarda forelin
toradicilori saxlanilir, onlardan kiirii alinir vo xiisusi aparatlarda inkubasiya
edilir, onlardan siirfalor alinir. Stirfalor avval korpalars, sonra iss yetkin fordlora
godor boyidiiliir. Yetkin fordlorin asas hissasi omtos kimi satisa ¢ixarilir, bir
hissasi iso kiirii oldo etmok ftigiin saxlanilir. Qeyri-tam xarakterli texnoloji
proses aparildiqda, basqa toSorriifatdan mayalanmis kirilor vo ya forel
korpalori alinib gatirilir. Mayalanmig kiiriilor xiisusi aparatlarda inkubasiya
edilir, onlardan siirfolor alinir, siirfalor kérpalora godor boyiidiiliir. Korpalardon
iSo omtoa dlgiilorine malik fordlor alinir vo satisa verilir. Azarbaycanin omtoslik
forel tosarriifatlarinda bu texnoloji proseslarin hor ikisi hayata kecirilir. Hom do
ogor bozi tosorriifatlarda texnoloji proseslor tam, digorlorinds iso geyri-tam
olaraq aparilirsa da, elo olur ki, eyni bir tosorriifatda hor iki variantdan da
istifado edilir.

Azorbaycanda foaliyyat gostoron omtoolik forel tosarriifatlarinin an irisi
Somkir forel tesorriifatidir [10]. Burada Donaldson cinsli alvan forelin siini
yetigdirilmoasi hoyata kegirilir vo bu proses bir nego morholods gedir. Ovvalca
forelin mayalanmis kiiriisii inkubasiya sexindo yerlogsmis xiisusi inkubasiya
aparatlarinda saxlanilir vo burada onlarin igindon forelin siirfalori ¢ixir. Azforel
baliqeiliq tosarriifatinda olvan forelin kiiriisiiniin inkubasiyas1 Tiirkiyo istehsali
olan dolab tipli inkubasiya aparatlarinda hayata kegirilir, hor aparatin tutumu 60
min mayalanmis kiirtidiir. Mayalanmuis kiiriilordon siirfalor 30-45 giina ¢ixir.

Tosorriifat togkil olundugdan sonra ilk vaxtlar 2018-2019-cii illords
inkubasiya sexino Tirkiys Vo Amerkadan mayalanmis kiiriilor gotirilirdi.
Kiiriilorin xaricdon alinmasi oktyabrdan marta kimi davam edirdi. 2020-2021-ci
illords ilk dofo olarag tosorriifatin 6ziiniin yetisdirdiyi alvan foreldon kiirii
alinmaga baslanmisdir. Bu proses zamani har disi baligdan 3000-4000 arasinda
kiirii oldo olunmusdur.

Kiirtidon ¢ixmig siirfalor onlarin boyilidiilmasi ii¢lin nazords tutulmus
xiisusi sexo kogiriiliir vo burada olan plastik hovuzlarda kérpa moarholasine
gadar boylidiiliir. Sonra baliq korpalori beton hovuzlara kogiiriiliib burada 100
gr-a kimi boytidiiliir vo daha iri hovuzlara kogiiriiliir. Burada forellor 7-8 aya
toxminan 300 gr-a catirlar. Azforel baliq¢iliq tosarriifatinin istehsalat giicii ildo
2000 tondur.
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Azorbaycanin omtoslik forel yetigdirilon tosarriifatlarindan biri Naxg¢ivan
MR-in Qarabaglar kondinds foaliyyat gostoron “Asn1” baliq yetisdirmo
tosorriifatidir [11]. Bu miiassiso 2008-ci ildo yaradilmigdir. O, hom Heydor
Oliyev, Araz, Arpagay vo Uzunoba su anbarlar1 kimi iri su hovzoalorindon baliq
ovu ilo, ham do baliq yetisdirilmasi ilo moasgul olur. TaSaorriifatin orazisi bir
hektara yaxindir vo 0, osason Rusiya istehsali olan avadanliglarla tochiz
olunmugdur. Baliq yetisdirilmasi iicin kompleksdo 40 qgapali hovuzun har
birindo 25 min olmagla, il arzindo 1 milyona godor baliq yetisdirilmosi
mimkiindiir. Hovuzlarda baliglarin ¢oxaldilib bdoyiidiilmasi {iglin zaruri
avadanliglar qurasdirilmigsdir. Hovuzlarda boyiidiilon baliglar muxtar
respublikanin daxili bazarinin tolabatini 6domaok tigilin satisa ¢ixarilir.

Nax¢ivan MR-in Sahbuz rayonunda 2009-cu ildo yaradilmig forel
baliqeiliq tosarriifatinda [9] 15 hovuz vardir ki, bunlarin uzunlugu 25 m, eni 3
m, hiindirliyii 1,2 m-dir. Hovuzlarda digor tosorriifatlardan gotirilmis 600 min
ododo godor forel korposi yetigdirilir. Baliglar 7-8 aya Qodor saxlanilib
boyiidiiliir v ¢okisi 180-220 qrama catdirilir. Istehsal edilon mohsul tesarriifatin
Sahbuz gohoarindaki bazarda olan magazasinda va Naxgivan sohorinds satilir.

1956-c1 ildo Qabalo rayonunda Cuxur-Qabolo qizilbaliq yetisdirmo
zavodu yaradilmigdir [2]. Zavodun vazifasi miixtalif su tutarlarindan ovlanmis
qizilbaligkimilords kiirii oldo edorok mayalandirmaq, kiiridon ¢ixan siirfolori
korpa morhalasine godor boyilidorok tobii su hdvzolorine buraxmaq olmusdur.
2021-ci ildo bu zavod Ozoallosdirilmis vo onun bazasinda omtaolik forel
yetisdirmo tosorriifat1 togkil olunmusdur.

Soki soharindon 10 km masafoda, Soki—Oguz yolunun iizarindaki
Qirxbulaq kandi arazisindos 1977-ci ildo amtaalik forel tosorriifat1 yaradilmisdir.
Onun {imumi orazisi 5,7 hektardir, burada hor birinin sahasi 100 m*-a godor
olan 16 hovuz yerlosir. Tosorriifatda miiasir tolobloro cavab veron saxlama
kamerasi, inkubasiya vo kommunikasiya sistemlori yaradilmigdir. Burada slvan
forel baliginin Donaldson cinsi yetisdirilir. Tosorriifatin illik istehsal giicii 50
ton forel baligidir. Perspektivdo onun illik istehsal giicii 200 tona catdirila bilor.

Zagatala omtoslik forel tosarriifat1 [2] 1979-cu ildo Zagatala soharindon
10 km arali, Balakon yolunun iizorinds yerlosmis Maqov kondinin yaxinliginda
istifadoys verilmisdir. Su bu tosorriifata kondin orazisindoki meso sahasindon
¢ixaran Qarasu su monbayindon daxil olur. Suyun daxil olma siirati 450 I/san
temperaturu yayda 19-21°C, qisda 6-8°C, suda holl olmus oksigenin miqdari
8,0-9,0 mqg/1-dir. Tosarriifatda oSlgiilori 25 m x 3 m x 1,3 m olan 10 hovuz
vardir. Onun islomoasi ti¢iin Sokidoki forel tosarriifatindan Donaldson cinsins aid
olan alvan forel baligmin korpalori gotirilmis, boyiidiilmiis vo onlardan
toradicilor yetisdirilmisdir. Toradicilordon alinan kiiriilor inkubasiya olunmus,
onlardan ¢ixan siirfalor korpalora godor inkisaf etmis vo son naticado
boyiiriilorok amtoolik forelloro gevrilmisdir. TesSarriifatin ildo 20-25 ton
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omtaslik forel yetisdirmok imkani vardir. Lakin istifadoys verilon zamandan
miixtalif sobablordan o heg vaxt tam giicii ilo foaliyyat gostormomisdir.

Kegan asrin 80-ci illarindo Oguz soharindon 3 km arali, Oguz—Soki
yolunun {tizorindoki mesolikdo yerloson Calitbulag su monboinin osasinda
istehsal giicii 10 ton omtoslik forel olan baliq¢iliq tosarriifati yaradilmisdr [2].
Soki baliqeiliq tosorriifatindan buraya olvan forel gotirilmis vo onlardan
toradicilor yetisdirilmis vo onlardan yeni nasil alinmisdi. Lakin sonralar bu
tosarriifat faaliyyotini dayandirmigdi. Hazirda onun yerinda yerlosmis Xal-Xal
restoraninda baliq saxlamaq t¢iin hovuzlar vardir. Basqa tosorriifatlardan
alinmis olvan forelin asason Adler kohroba formasimin fardlori bu hovuzlarda
boyiidiiliir vo lazim goldikca miistarilors toklif olunmagq tigiin restorana verilir.

Xagmazin Qusarcay kondinds 2017-ci ildon forel baligi yetisdiran
tosorriifat faaliyyat gostorir [13]. Buraya Fransa vo Italiyadan mayalanmis kiirii
gatirilir vo inkubasiya edilir. Kiiriidon ¢ixan siirfalar, sonra isa onlardan amals
golon korpalar bol oksigenli tamiz suyu olan hovuzlarda baslonilir. Baliglarin
¢okisi 350-400 g-a ¢atdiqda onlar satisa ¢ixarilir. Bazi fermerlor belo baliglari
topdansatis qiymats alib, 6z tosarriifatlarinda 1 kq-a gador boytidiirlar.

Qusar sohorindon togribon 20 km mosafods, Sahdag istirahot
kompleksina gedon yolun yaxinliginda, Kvzar ¢aymin tizarinds kigik hacmli
baliq yetisdirmo tosorriifati foaliyyst gostorir [14]. Tosorriifatda yetisdirilon
forel baliglar1 asason burada olan restoranin baliga olan tolobatini 6dayir.

Hal-hazirda isgaldan azad edilmis Lagin rayonunda Hokari Baliqgiliq
Tosarriifat1 faaliyysto baslamisdir [12]. Onun baliq mohsullarinin galon ildan
bazarlara ¢ixarilmasi planlasdirilir.

Azorbaycanin isgaldan azad olunmus bdlgalorinds forel baliggiliginin
miivoffaqiyyatlo inkisaf etdirilmasi {igiin bol vo tomiz suyu olan kifayat godor
su monbolori vardir. Yaxin golocokds bunlarin bazasinda miiasir taloblors cavab
veron, yiiksok rentabelli omtoolik forel yetisdirmo tosorriifatlar1 yaratmaq
miimkiindiir. Heg bir siibho yoxdur ki, Qarabag bolgosinin siiratlo borpasi vo
inkisafi fonunda bu moQgsad do tomamilo olgatandir. Onu da geyd etmok
lazzmdir ki, burada somoaroli forel balig¢ighigmin inkisafi 6lkonin basqa
bolgalarinda do bu sahads inkisafina tokan veracakdir.

ODOBIYYAT

=

Quliyev Z.M. Azarbaycanda amtas baliggiligi. Baki: SEBA, 2006. — 293 s.

2. Quliyev Z.M. Azorbaycanda siini baligartirmanin tarixino dair // Zoologiya
institutunun asarlari, 2006, XXVIII cild. — S. 476-488.

3. Ipauesa M.H. buonormdeckne OCHOBBI BEIpAIIMBAHUS PamyXHOU (openu. -

JI., 2019. - C. 203.

158



AZORBAYCANDA OMTOOLIK FOREL YETISDIRILMOSININ ...

10.

11.

12.

13.
14.

Kanuoves A.H. buomorndeckue OCHOBHI HCKYCCTBEHHOTO pPa3BEICHHUS
J0coceBbIX pBIO - M.: Jlerkas u mumeBast IpoMbIIIEHHOCTH, 2018. — 215 c.
Kanuoves A.Il, I'amvieun E.A. PyKOBOACTBO MO KOPMJICHHIO paayKHON
(dopenu nosHOLEHHBIMU KopMamu - M.: BHUUIIPX, 2017. - 91 c.

Tumapes E.®. dopeneBoactso. - M.: Ilumesas npomsiiuieHHOCT, 2020. —
166 c.

Orme L.E. Trout Feeds and feeding - Washington, 1971. — 32 P.

Leitritz E. Trout and salmon culture. — Depart. of Fish and Game. Calif // Fish
Bull. —2021. — Ne 107. — 169 P.
http://85.132.16.133/index.php/igtisadiyyat/11220-shahbuz-forel-bal-zhdzh-I-
zh-taesaerrufat-faealiyyaetini-zhenishlaendirir.html
https://fed.az/az/senaye/semkirde-yeni-balig-muessisesi-43-milyon-azn-1000-
is-yeri-39506
https://metbuat.az/melumat/sirket/8525/asni-qizil-xalli-ala-balig-yetisdirme-
teserrufati.html
https://report.az/biznes-xeberleri/lacin-rayonunda-hekeri-balig-teserrufati-nin-
acilisi-olub/
https://shimal.news/2023/02/16/xacmazda-sahibkar-forel-biznesindan-danisib/
https://www.facebook.com/ShahdagForel/

Redaksiyaya daxil olub 21.05.2024

159



Pedaqoji Universitetin Xabarlari. Riyaziyyat vo tobiat elmlari seriyas1 — 2024, C. 72, Ne3, s. 160-165
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2024, V. 72, Ne3, pp. 160-165

UOT 639.311

N.I.Qarayeva
Azorbaycan Doviat Agrar Universiteti
nailegarayeva@gmail.com

MUXTOLIF YEMLORLO YETIiSDIRILMIS OMTOOLIK COKi
BALIGININ OTIiNiN KiMYOVi TORKIBI

https://doi.org/10.30546/2520-2049.72.3.2024.342

Acgar sozlor: omtao baliggiligi, ¢aki, gqranul yem, bitki tarkibli yem, ziilal, yag

Mogalodo 2019-21-ci illords hovuzlarda vo plastik rezervuarda forgli yemlor
verilmoklo yetisdirilon ¢oki baligmin dolgunlugu, ot ¢iximi, otindoki ziilalin, yagin,
suyun va mineral maddslorin migdar1 haqqnda malumat verilir. Tocriibanin sonunda
hom hovuzlarda vo ham da rezervuarlarda yetisdirilon ¢okinin dolgunlugu ilo yanasi
mithiim keyfiyyat gostoricilori olan ot ¢iximi, stinds olan ziilalin vo yagm miqdart
granul yem alan fordlords on ¢ox, baliq unu ilo bitki torkibli yemlorin qarisigl ilo
gidalananlarda ondan bir godar az, ot-stimiik unu ils bitki torkibli yemlorin qarigigl ilo
gidalananlarda ondan da az, yalniz bitki torkibli yemls gidalananlarda on az olmusdur.

H.HU.I'apaesa

XUMHUYECKHAMN COCTAB MSICA TOBAPHOI'O CA3AHA,
BBIPAIIIMBAEMOI'O C UCITIOJIB3OBAHUEM
PA3JIMYHbBIX KOPMOB

Knrwouesvie cnosa: mosapnoe pbl60800cme0, ca3aH, paHyIupOBaHHbIL KOPM,
pacmumenvbHulil KOpM, Oenox, JHcup

B crarbe mpuBeneHsl cBegeHUs 00 YIMHUTaHHOCTH, MSICHOW NPOJYyKTUBHOCTH,
coJiepkaHuK Oeka, )KHUpa, BOJbI I MUHEPAILHBIX BEIIECTB Y Ca3aHOB, BHIPAIICHHBIX B
2019-21 romax B OacceliHaX W IIACTHKOBBIX pe3epByapax ¢ MPUMEHEHHUEM Pa3InIHbBIX
KOpMOB. B KoHIIe ombITa y pBIO, BRIPAIICHHOTO KaK B OacceifHaX, Tak U B pe3epByapax,
YIIUTaHHOCTB, BBIXOJ Msica, KOMMYECTBO O€llka M KMpa B Msce, KOTOPBIC SIBISIOTCS
Ba)XHBIMU TIOKa3aTENSIMH KadecTBa, ObUIM CaMBIM BBICOKMM Yy oco0eil, MmoiaydaBIInX
IpaHyJIMPOBAHHBII KOPM, HECKOJIBKO MEHBINE Y TeX, KOTO KOPMUJIM CMECHIO PHIOHOM
MYKH W PACTHTENBHBIX KOPMOB, €I MEHbIIE Yy TeX, KOTOPBIX KOPMHIM CMECHIO
MSCOKOCTHOH MYKH M PACTUTEIBHBIX KOPMOB, M HAaWMEHBIIMNM Yy pPBIO, KOTOPBIX
KOPMUJIM TOJIKO PaCTUTENbHBIMU KOPMaMH.
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N.l.Garayeva

CHEMICAL COMPOSITION OF COMMERCIAL CARP
MEAT GROWED USING VARIOUS FEED

Keywords: commercial fish farming, carp, granulated feed, plant feed, protein, fat

The article provides information on fatness, meat productivity, protein, fat,
water, and mineral content of fish grown in 2019-21 in pools and plastic reservoirs
with various feeds. At the end of the experiment in fish grown both in pools and tanks,
the fatness, meat yield, the amount of protein and fat in meat, which are important
quality indicators was the highest in individuals receiving granulated food, somewhat
less — in fish who were fed a mixture of fish meal and plant feeds, even less - in fish,
who were fed a mixture of meat and bones flour meal with plant feeds, and the least -
in those who were fed only plant feeds.

Baliq yetisdirmok ti¢lin hovuzlardan istifado edilmasi tolob olunan soraiti
nisboton asanligla yaratmaga vo qida ehtiyatlarindan somorali istifado etmays
imkan verir. Belo tosorriifatda oldo olunan baliglarin hor kiitlo vahidino gol
tosariifatlarinda oldugundan xeyli az defisit olan sirinsu tolob olunur, ham do
hovuzlar sohar arazisi do daxil olmagla demak olar ki, har bir bos arazids insa edilo
bilir. Bununla olagadar olaraq, baliq¢iligin somarali inkisaf etdirilmosi Vo miimkiin
godor az maliyys masrofi ilo daha ¢ox mohsul alds etmok {igiin har bir yas
kateqoriyasina uygun yemlarin segilmasi mosalosi garsida durur [2, 3, 6]. 2019-cu
ildon baslayaraq Azorbaycan Dovlst Agrar Universitetinin “Qapali vo agiq
baligyetisdirmo laboratoriyasi” nozdindo foaliyyat gostoron hovuzlarda goki
baligimin hovuz iisulu ils yetisdirilmasi iizra tocriibalor baslandi. Onlarin naticalori
haqqinda miiallifin avvalki asorlorinds molumat verilmisdir [1, 4, 5 va s.]. Bu
mogalonin moagsadi aparilmis tacriibalor naticasinds alds olunan baliglarm stinin
kimyavi torkibinin verilmis yemlordan asililigini tahlil etmokdir.

Baliq otino badanin azalalori, onlarin torkibindaki birlosdirici vo yagh
toxumalar, qan damarlar1 va kigik azololorarasi stimiiklor daxildir. Ot baliglarin
asas yemali hissasidir vo timumi badon gakisinin taxminan yarisini tagkil edir.
Baliq otinin gida doyari yemoli hissalorinin torkibindon, ziilalin vo yagmn
miqdarindan asihidir. Baliq otinin  kimyavi torkibi, gida doyari vo dad
xiisusiyyatlori, ilk ndvbado onun torkibinds olan su, yag, azotlu vo mineral
maddslor, karbohidratlar va vitaminlarls xarakterizo olunur.

Material va metodika
Cokilarinin yetigdirilmasi ti¢lin 2019-2021-ci illoards ADAU-nun gapali
Vo agiq baligyetisdirmo laboratoriyasi nazdinds olan 8x2,5x1,2 m olgiili 4
hovuzdan vo hor birinin timumi hocmi 0,5 m® olan 4 plastik rezervuarindan
istifado edilmisdir. 2019-cu ilin iyun aymin 1-do hor hovuza 300 odod, har
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plastik rezervuara iss 30 adad olmaqla, kiitlasi 1,3-4,8 g (orta hesabla 2,5 q)
olan birayliq ¢oki korpoalori buraxilmisdir. Hovuzlarin vo rezervuarlari birindos
baliglara Aller Aqua sirkotinin Aller Carp Grow, digarinds baliq unu ilo bitki
torkibli yemin qarisigi, tgiinciisiindo ot-siimiik unu ilo bitki torkibli yemin
qaris1g1, dordiinciisiinde yalniz bitki torkibli yem verilmisdir. Ug il davam edon
tocriiba orzinds baliglar omtaolik kiitloys gatmiglar. Hor ongiinliiyiin sonunda
hor hovuz va rezervuardan 30 baligin kiitlasi miioyyan edilmis vo baliglar yena
hovuza buraxilmigdir. Blde olunmus moalumatlarin statistik emal: ixtiologiyada
timumi gobul olunmus {isullarla aparilmigdir [7, 8]. Tacriibanin sonunda granul
yemlar alan baliglar on iri, baliq unu ila bitki torkibli yemin qarisigini alanlar
onlardan bir godor xirda, ot-siimiik unu ilo bitki torkibli yem alanlar daha xirda,
yalniz bitki torkibli yem alanlar on xirda olmuslar.

Tocriibalorin sonunda hovuz vo rezervuarlarin har birindon 10 odad
(comi 80 oadad) baliq gixarilmis vo onlarin harasinin bel torofindon 60-70 q ot
niimunasi gotiiriilmiisdiir. Bu niimunsalordon quru maddsnin va suyun, mineral
maddolorin (kiiliin), ziilallarin vo yaglarin miqdariin miioyyon edilmasi baliq
Vo baliq mohsullarinin ekspertizasi {izra imumi qobul olunmus metodikalara [9,
13, 14] osasan hoyata kegirilmisdir.

Naticalar va onlarin miizakirasi
Bizim qarsimizda duran vazifs apardigimiz tocriibo zamani miixtolif ciir
gidalarla baslonmis ¢okilarin otinin qida doysrini miiayisoli suratdo todqiq
etmok olmusdur. Bu magsadlo cadval 1-ds baliglara verilon gida torkibino gors
forglonon miixtalif hovuzlarda baslonmis ¢akilorin dolgunlugu, at ¢iximi, atinin
torkibinds olan ziilalin, yagin, suyun vo kiil maddslorinin migdar1 miigayisa
edilmigdir.

Cadval 1.
Baliglara verilon gida tarkibina gora farglanan miixtslif hovuzlarda
baslanmis ¢okilorin atinin bazi gostaricilori

Gostaricilar
Hovuzun Ot Ziilal Yag Su Kiil
NOmrasi - ¢IXimi ila ag U
Dolgunluq % % % % %
3,47-6,45 64,8-66,3 17,5-18,2 4,9-6,6 73,7-76,2 1,5-1,7
1 4,63+£0,03 | 65,42+0,38 | 18,12+0,25 | 6,31+0,11 | 74,91+0,34 | 1,59+0,05
3,23-6,18 63,6-65,3 17,4-18,1 5,1-6,3 73,9-76,9 1,5-1,8
2 4,46+0,02 | 64,73+0,37 | 17,81+0,23 | 5,93+0,09 | 75,22+0,38 | 1,66+0,03
3,07-6,24 62,5-64,3 17,5-17,6 4,2-4,9 75,7-76,5 1,6-1,8
3 3,97+0,03 | 63,81+0,35 | 17,53+0,22 | 4,72+0,13 | 76,13+0,33 | 1,75+0,04
2,89-4,57 61,3-63,5 17,4-17,5 3,3-4,1 76,6-77,5 1,7-1,8
4 3,38+0,03 | 62,56+0,33 | 17,42+0,26 | 3,84+0,14 | 77,23+0,39 | 1,78+0,07
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Codvalds togdim olunmus moalumatdan goriiniir ki, 1 némrali hovuzda
yetisdirilorak, on keyfiyyatli hesab edilon qranul yem alan baliglarda
dolgunlugla yanasi ot ¢iximi, otinin torkibindoki ziilalin vo yagin miqdar1 da
digar hovuzlarda saxlanan baliglarinkina nisboton ¢ox olmusdur. Bunlara uygun
olaraq bu baliglarin atinds suyun vo kiil maddslorinin miqdar1 nisbaton az
olmusdur. Adi ¢okilon gostoricilora gora ikinci yeri 2 némrali hovuzda
yetigdirilorok baliq unu vo bitki torkibli yemlorin garigigindan ibarot yem alan
baliglar tutur. Bunlarin dolgunlug, ot ¢iximi, atinin torkibindaki ziilalin vo yagin
miqdar1 bir godar az, atindaki suyun va kiil maddslorinin miqdari nisbaton ¢ox
olmusdur.

Baliglarin ot ¢iximi, otinin torkibindoki ziilalin vo yagin miqdar1 ot-
simiik unu va bitki torkibli yemlorin qarisigi ilo qidalandirildigr 3 nomrali
hovuzda bunlardan bir godor az vo baliglarin yalniz bitki torkibli yemlo
qidalandirildigi 4 némrali hovuzda daha da az olmusdur. Baliglarin atindaki
suyun vo kiil maddalorinin miqdar1 isa 3 nomrali hovuzda ¢ox, 4 nomrali
hovuzda iso daha da ¢ox olmusdur.

Miixtalif rezervuarlarda baslonmis gokilorin atinin kimyovi torkibi {izra
do buna oxsar noticalor oldo edilmisdir (Codval 2). Belo ki, 1 nomrali
rezervuarda yetisdirilorok, on keyfiyystli hesab edilon granul yem alan
baliglarda dolgunluqgla yanasi ot ¢iximi, otinin torkibindoki ziilalin vo yagin
miqdart da digor hovuzlarda saxlanan baliglarinkina nisbaton ¢ox olmusdur.
Bunlara uygun olaraq bu baliglarin atinds suyun vo kiil maddslorinin miqdar
nisboton az olmusdur. Adi g¢okilon gostaricilora gora ikinci yeri 2 nomrali
rezervuarda yetisdirilorok baliq unu vo bitki torkibli yemlorin qarisigindan
ibarat yem alan baliglar tutur. Bunlarin dolgunlug, ot ¢iximi, atinin torkibindaki
ziilalin vo yagin miqdar1 bir qadar az, atindoki suyun vo kiil maddalarinin

miqdar1 nisbaton ¢ox olmusdur.
Cadval 2.
Baliglara verilan gida torkibina gora farqlonan miixtolif rezervuarlarda
baslanmis ¢akilarin atinin bazi gostaricilari

Rezervuarin E}Gstericilsr "
HSmrsi Dolgunlug Ot %1x1m1 Ziilal Yag Su Kiil
% % % % %
3,92-6,68 65,8-66,3 17,8-18,3 5,3-7,2 73,1-75,4 1,4-1,5
1 4,89+0,03 | 66,52+0,35 | 18,23+0,28 | 6,82+0,18 | 74,83+0,31 | 1,48+0,05
3,53-6,59 64,7-66,1 17,6-18,2 5,2-6,9 73,4-75,7 1,4-1,6
2 4,76+£0,03 | 65,83+0,32 | 18,16+£0,24 | 6,32+0,15 | 75,23+0,41 | 1,51+0,04
3,42-5,97 64,1-64,9 17,5-18,1 4,8-6,1 74,1-76,1 1,6-1,7
3 4,12+0,02 | 64,71+0,31 | 17,92+0,21 | 5,76+0,12 | 75,68+0,37 | 1,67+0,06
2,94-4,52 62,9-63,8 17,4-17,6 3,7-4,9 75,8-77,2 1,7-1,8
4 3,51+0,01 | 63,46+0,29 | 17,43+0,23 | 4,43+0,11 | 76,43+0,43 | 1,73+0,08
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Baliglarin ot ¢iximi, otinin torkibindaki ziilalin vo yagin miqdari ot-
simik unu vo bitki torkibli yemlorin garisigi ilo qidalandirildigi 3 némrali
rezervuarda bunlardan bir godor az vo baliglarin yalniz bitki torkibli yemlo
gidalandirildigr 4 némrali hovuzda daha da az olmusdur. Baliglarin otindoaki
suyun va kiil maddalorinin miqdar1 isa 3 nomrali hovuzda ¢ox, 4 nomrali
rezervuarda iso daha da ¢ox olmusdur.

Bizim hayata kegirdiyimiz tocriibolor zamani yetisdirilmis olan ¢akinin
otinin gostaricilorinin onlarin dolgunluguna miitonasib olmasina bu baligin gida
doayarini 6yronmis bir sira tadgiqatgilarin asarlarinds do rast galinir [10, 11, 12].

Belalikla, ham hovuzlarda va hom ds rezervuarlarda yetigdirilon ¢okinin
dolgunlugu ilo yanasi mithiim keyfiyyat gostaricilori olan ot ¢iximi, atinds olan
ziilalin vo yagin miqdar1 qranul yem alan fordlords on ¢ox, baliq unu ilo bitki
torkibli yemlorin qarisigl ilo gidalananlarda ondan bir godor az, ot-siimiik unu
ilo bitki torkibli yemlorin qarisigr ilo gidalananlarda ondan da az, yalniz bitki
torkibli yemlo gidalananlarda on az olmusdur.
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PRENATAL QiDA DEPRiIVASIYASININ BAS BEYINDO
NEYROTRANSMITTERLORIN MIQDARINA TOSIRi
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Acar sozlar: qamma-aminyag tursusu, qlutamin tursusu, asparagin tursusu, qida
deprivasiyast, acliq

Prenatal stres sinir sisteminin inkisafinda erkon vo uzunmiiddatli tasirlora sobab
ola bilor. Ananin stresi inkisaf etmokdo olan beyindo QAYTergik sinapslar1 doyisdirir
ki, bu da bdyiiklorde neyropsixi pozulmalarin patofiziologiyasi ilo olagalondirilir.
Qidalanma ananin stresa garst miiqavimatinds va sonra fetal HHB oxunun stress qgarsi
adekvat reaksiyalarin vo usagin qidalanma davranisinin formalagsmasinda miihiim rol
oynayir.

Bu isin moQsadi prenatal inkigsafin d6l dovriinde qida ¢atismazligina maruz
qalmis sigovullarin nasillorinds beyin strukturlarinin (beyin qabigi, beyincik, beyin
stitunu va hipotalamus) mitoxondrilarinda neyrotransmitterlorin (QAYT, Qlu vo Asp)
miqgdarin1  dyronmak olmusdur. Molum olmusdur ki, prenatal ontogenezds gida
catismazlhigma moruz galan 17 giinliik sicovullarda tadqiq olunan beyin strukturlarinda
QAYT-1n miqdari kontrolla miiqayisads artir, Qlu vo Asp-in miqdar azalir.

Dol dovriinde qida catismazligit QAYT va Qlu arasinda balansin pozulmasina
sobab olur.

K.U.Hopazumosa

BJIMSTHUE TIPEHATAJIHOM NMUIIEBOM JTEITPUBAIIAN
HA COJEPKAHWS HEUPOTPAHCMUTTEPOB
B I'OJIOBHOM MO3I'E

Kniwowuesvie cnosa: eamma-amMunoMacisanas KUCIOmMa, 2ymamuHo8as KUcioma,
acnapazuno8as KUCLoma, nuujesas 0enpusayus, 20100aHU.

[IpenaTanbHBII cTpecc MOXKET BBI3BIBATH PAHHUE H IOJITOCPOYHBIE MOCTEICTBHUS
IUIsL pa3BUTHUSL HEPBHOU cucTeMbl. MarepuHckuil crpecc usmensaer ['AMKepruueckue
CHHAIICHl B pPAa3BUBAIOIIEMCS MO3le, 4YTO CBS3aHO C NAaTO(QHU3HOJIOTHEH HEPBHO-
NICUXMYECKUX PAcCTPOMCTB y B3pociblX. IluTaHume wurpaer BaXHYI0 poJib B
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CTPECCOYCTOWYMBOCTH MaTepH M MOCIEAyomeM (OPMUPOBAHUH aJIEKBATHBIX PEaKIIHMA
I'THO nnona Ha cTpecc U MUILEBOE MOBEACHNE PEOCHKA.

Lenpro marHO#W pabOTHI OBLIO HM3y4YEHHE COJIEp)KaHHS HEHPOTPAaHCMHUTTEPOB
(TAMK, I'my u Acm) B MHTOXOHAPUSIX CTPYKTYpP TOJIOBHOTO Mo3ra (KOpBI OOJBIINX
MOJTyIIapuidi MO3ra, MO3Kedka, CTBOJIA MO3ra M TUIoTajgaMmyca) y HMOTOMCTBa KpEIC,
NEPCHECIINX MUIICBYIO ACIIPUBAIIUIO B HHOI{HBIﬁ Iepuoa npeHaralbHOI'0 pa3BUTHA.
BoisiBiieHo, uto y 17 JHEBHBIX KpBIC, TMOJBEPTHYTHIX TMHIIEBOM JeNpUBAIMM Ha
MPEHATAILHOTO OHTOT€HE3a, B H3y4YaeMbIX CTPYKTypax TOJOBHOTO MO3ra OTMEYaeTcs
yBenmuenue coaepkanusi 'AMK u ymeneiienne Iy W Acn 1o CpaBHEHHIO C
KOHTPOJIbHBIMHU.

[IumieBass mempuBaIusl B IDIOMHBIN TIEpUOA BBI3BIBACT HApYIICHHE OanaHca
Mexny FTAMK u I'ny.

K.l.Ibrahimova

THE EFFECT OF PRENATAL FOOD DEPRIVATION ON
CONTENT NEUROTRANSMITTERS IN THE BRAIN

Keywords: gamma-aminobutyric acid, glutamine acid, aspartic acid, food
deprivation, starvation

Prenatal stress can induce early and long-lasting impacts on the development of
neural system. Maternal stress alters GABAergic synapses in the developing brain,
which is associated with the pathophysiology of neuropsychiatric disorders in adults.
Nutrition plays an important role in the mother's resistance to stress and the subsequent
formation of adequate responses of the HPA of the fetus to stress and the child's eating
behavior.

The aim of this work was to study the content of neurotransmitters (GABA, Glu,
and Asp) in mitochondrial fractions of different brain structures in the offspring of rats
that underwent food deprivation during the fetal stage of prenatal ontogenesis. It was
established, that the amount of GABA is higher, and the amount of Glu and Asp is less
in the studied structures of the brain of the 17 days old rats which were exposed to food
deprivation during prenatal ontogenesis.

Food deprivation during the fetal stage causes an imbalance between GABA and
Glu.

Giris
Sinir toxumasinda maddoalor miibadilasi {i¢iin enerji miibadilasinin yiiksok
saviyyads olmasi asas sorhdir. Bas beynin funksional foaliyyati onun plastikliyi
Vo enerji miibadilesinin intensivliyi arasinda six qarsiligh  slagenin
movcudluguna asaslanir.
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Aclig zaman1 beynin qliikozaya toalobati lipoliz, ketoliz vo glikogenoliz
hesabina bir middot Odonilir. Miqdarlar1 ohamiyyatli doracods artan
ketotursular beynin enerji monboyi olaraq istifado edilir. Sinir toxumasi
qlilkozadan bir nego patoloji vaziyyatlordo vacib kompensator rol oynayan
sarbast amintursularin amala galmasinds miistasna foal mexanizmlars sahibdir.

Qida deprivasiyasi soraitinds heyvanlarin bas beyninds ziilal miibadilosi
digor orqanlarin toxumalarina nisbaton az doyisikliyo moruz qalir. Ekstremal
tosiro qarsi sinir toxumasinin tickarbon tursu tsiklinin foallagsmasi, eloco do
transaminlosmo reaksiyalarinda a-ketoglutarat tursusunun istifadesi onun
miigavimatini miiayyanlosdirir. Hiiceyradaxili ferment proseslorinin foallagsmasi
sayasinds neyronlarin plastikliyinin va enerji talobatinin 6donilmasi bas verir.

Biitiin qida maddsleri gliya hiiceyralorin va neyronlarin inkisaft ii¢iin
vacibdir. Qidalanma ana vo usagin saglamliginda mithiim rol oynayir. Ananin
zoif qgidalanmasi ana vo dolde xosagoalmoz doyisikliklorlo naticalona bilor.
Ananin zoif qidalanmasina bioloji, sosial-igtisadi, yeniyetmolik dovriindo
hamilalik, demografik amillar sabab ola bilor [9]. Beyin strukturlarinda ananin
gida maddalorinin gobulunda defisiti hamiloliyin baslangicinda hiiceyra
proliferasiyasina, eloca do hiiceyralorin saymna tosir edir. Botndaxili inkisafda
acliq miibadilo pozulmalarina sabab olarsa belo vaziyyat miixtalif xastaliklarin
yaranmasi ilo naticalana bilar [3].

Qamma-aminyag tursusu (QAYT) bir ¢ox miibadilo reaksiyalarinda
istirak edir. Onlardan on vaciblori isa onun dikarbon amintursular1 vo glikkoza
miibadilasi ilo olagolidir [11]. Qidalanmaya nozarot edon beynin miixtolif
strukturlarinda QAYT mdvcuddur. QAYT qida gebulunun modulyasiyasi iigiin
hipotalamusdan forgli strukturlarda da foaliyyat gostara bilir [10].

Biitiin yuxaridakilara osason prenatal inkigafin d6l dovriinds acliga moruz
qalmis organizmdo neyrotransmitterlorin  (QAYT, qlutamin vo asparagin
tursularinin (Qlu vo Asp) miqdarinin doyismasini Gyronmayi qarsimiza magsad

goydug.

Material va metodlar

Biitiin  tocriibalor  Avropa Birliyinin  Beynolxalg Boayannamasinin
eksperiment vo digor elmi moqgsadlor iigiin istifade olunan heyvanlarin
qorunmast prinsiplarine uygun olaraq aparilmigdir.

Tocriibalordo adi qidalanma rejimi iizro vivari soraitindo saxlanilan 6
ayliq ag sigovullardan istifado olunmusdur. Erkok vo disi sigovullar
clitlosdirildikdon sonra disi sigovullar 2 qrupa ayrilmisdir. Birinci qrupa kontrol
heyvanlar, ikinci grupa iso ciitlogdirildikdon sonra bogazligin dol dovriindo
acliga moruz qalmis heyvanlar aid edilmisdir.

Hor iki qrupun 17 giinlik nasillori dekapitasiya olunaraq bas beynin
miixtolif strukturlarinin (bas beyin yarimkiiralorinin gabigi, beyincik, beyin
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siitunu, hipotalamus) mitoxondri subfraksiyalarinda QAYT, Qlu vo Asp-in
miqdar1 toyin edilmisdir [2]. Mitoxondri subfraksiyasi Chinopoulos C, Zhang
S.F., Thomas B. et al. metodu [6] ilo differensial sentrifuga etmokls ayrilmigdir.
Alman dolillor statistik aragdirilmisdir.

Naticalar va onlarin miizakirasi

Apardigimiz tocriibalorin  naticalori gostordi ki, 17 giinliik kontrol
sicovullarin bas beyninin miixtalif strukturlarinin mitoxondri subfraksiyasinda
QAYT, Qlu vo Asp-in miqdari geyri-borabar paylanmisdir.

17 giinliik kontrol sigovullarin bas beyin yarimkiiralorinin gabiginin
mitoxondri subfraksiyasinda QAYT-in miqdann 0,51+0,021 mkmol/q
hesablanmigdir. Beyincikdo isa 0,49+0,018 mkmol/q miiayyon edilmisdir.
Askar olunmusdur ki, bu amintursunun miqdar1 beyin siitununda 0,39+0,016 vo
hipotalamusda 0,62+0,024 mkmol/q toskil edir. QAYT-in saviyyasini tadqiq
olunan strukturlara goro miiqayiso etdikdo on yiiksok miqgdar hipotalamusda
olmusdur. Qlu-nun miqdarinin bag beyin yarimkiiralorinin gabigimin mitoxondri
subfraksiyasinda 0,85+0,037 mkmol/q, beyincikds 0,92+0,041 mkmol/q, beyin
siitununda 0,75+0,033 mkmol/q vo hipotalamusda 1,04+0,042 mkmol/q oldugu
mioyyon edilmisdir. Asp-in miqdart iso bas beyin yarimkiiralorinin qabigi,
beyincik, beyin siitunu vo hipotalamusun mitoxondri subfraksiyasinda uygun
olaraq 0,74+0,029; 0,69+0,029; 0,57+0,025; 0,884+0,039 mkmol/q olmusdur.
Qlu vo  Asp-in da miqdart QAYT-da oldugu kimi an yiiksok Saviyyado
hipotalamusdadir (codval).

D6l dovriinds qida deprivasiyasina moruz qalmig 17 giinliik sicovullarin
todqiq olunan strukturlarinin mitoxondri subfraksiyasinda kontrolla miiqayisada
QAYT-mn miqdart artmigdir. Bu artim bas beyin yarimkiiralorinin gabiginin
mitoxondri subfraksiyasinda 33% toskil etmis vo QAYT-1n miqdar1 0,68+0,027
mkmol/q olmusdur. Beyincikdo 59% artaraq 0,78+0,031 mkmol/q
hesablanmigdir. Beyin siitununda 56%, hipotalamusda isa digor todgiq olunan
strukturlardan daha ¢ox 69% artim qeydo alinmigdir. Bu gostaricilor QAYT-in
beyin siitununda 0,61+0,022 mkmol/q vo hipotalamusda 1,054+0,043 mkmol/q
olmasina asason hesablanmigdir.

Dol dovriindo qida deprivasiyasina moruz qalmis 17 gilinliik sigovullarin
Oyronilon beyin strukturlarinin  mitoxondri subfraksiyalarinda kontrolla
miiqayisodo Qlu-nun miqdar1 iso az olmusdur. Toyin olunmus amintursunun
miqdarinda azalma bas beyin yarimkiirolorinin mitoxondri subfraksiyasinda
26% toskil edorok 0,63+0,023 mkmol/q hesablanmisdir. Beyincikdo 20%
azalaraq 0,74+0,033 mkmol/q olmusdur. Beyin stitununda 29%, hipotalamusda
isa digar strukturlarla miigayisods daha ¢ox 35% azalma hesablanmigdir. Qlu-
nun miqdar beyin slitunu vo hipotalamusda uygun olaraq 0,53+0,018 vo
0,68+0,029 mkmol/q toskil etmisdir.
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D61 dovriinds acliga moruz qalmig 17 giinliik sigovullarin bag beyninin
mixtolif strukturlarinin mitoxondri subfraksiyalarinda Qlu-nun miqdarinda
oldugu kimi Asp-in miqdart da kontrolla miiqayisods azalmigdir. Bas beyin
yarimkiiralorinin - gabiginin  mitoxondri subfraksiyasinda Asp-in  miqdari
kontrolla miigayisodo 19% azalaraq 0,60+0,024 mkmol/q toskil etmisdir.
Beyincikds 25% azalaraq 0,52+0,020 mkmol/q, beyin siitununda 28% azalaraq
0,41£0,017 mkmol/q hesablanmigdir. Digor amintursularin miqdarinda oldugu
kimi Asp-in miqdar1 da hipotalamusda daha ¢ox doyisikliysa ugramisdir. Bu
strukturda 37% azalma Asp-in miqgdarmin 0,554+0,024 mkmol/q olmasina
osason hesablanmisdir.

Cadval.

Dol dévriinda acliga maruz qalmis 17 giinliik sicovullarin bag beyninin
miixtalif strukturlarinin mitoxondri subfraksiyasinda QAYT, Qlu va Asp-in
miqdarinin (mkmol/q) dayismasi (M+m, n=>5).

Beyin Tocriiba- | Gostari- QAYT Qlu Asp
strukturlari nin gorti cilor mkmol/q mkmol/q mkmol/q
Beyin Kontrol M#m | 0,5140,021 0,85+0,037 0,74+0,029
yarimkiiralorinin . M+m | 0,680,027 0,63+0,023" | 0,60+0,024"
- Tocriiba
qabigi % 133 74 81
Kontrol M=+m 0,49+0,018 0,92+0,041 0,69+0,029
Beyincik Tocriib M+m | 0,780,031 | 0,740,033 | 0,52+0,020
OCTUb9 % | 159 80 75
Kontrol M#m | 0,39+0,016 0,75+0,033 0,57+0,025
o 0,6140,022" | 0,53+0,018" | 0,410,017
Beyin siitunu .. M+tm -
Tacriiba
% 156 71 72
Kontrol M=+m 0,62+0,024 1,04+0,042 0,88+0,039
. 1,05+0,043" | 0,68+0,029" | 0,550,024
Hipotalamus . M+m *
Tocriiba
% 169 65 63

** . p<0,01; *** - p<0,001.

Todgiqatlar naticasinds miisyyan olunmusdur ki, dol dovriinds acliga
moruz qalmis 17 gilinliikk sicovullarin bas beyninin miixtalif strukturlarinda
oyandirict va longidici mediatorlarin miqdarinda dayisikliklor bas vermisdir.
Biitiin todgiq olunan strukturlarin mitoxondri subfraksiyasinda QAYT-in
miqdar1 kontrolla miigayisads ¢ox, Qlu vo Asp-in miqdarit az olmusdur. On
yiiksok saviyyads hipotalamusda doyisikliklor bag vermisdir.

Inkisafin prenatal dovriindo stres amillorinin tosiri genetik cohotdon
mioyyan edilmis hiiceyra miqrasiyasinin geyri-miitogokkilliyino gotirib ¢ixarir.
Qabiq gatlarinda neyronlarin va gliya nisbatinin pozulmasi askar edilmisdir [5].
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Prenatal dovrdo achigin tosiri golocok nasildo uzunmiiddotli miibadilo
pozulmalarinin inkisafina sobab olur [4]. Prenatal stres sinir sistemindo do
erkan vo uzunmiiddatli tosirlora sabab ola bilir. Prenatal dovrde monfi amillarin
tosiri inkisaf etmokds olan organizmin tonzimloms sistemlorinin pozulmasina
sobab olur [8]. Ananin stresi anada ¢oxsayli iirok-damar va endokrin
doyisikliklora, o ciimlodon plazmada adrenokortikotrop hormon, B-endorfin,
qliikokortikoidlor ~ vo  katexolaminlorin  artmasina  sobab  olur. Ana
katexolaminlorinin yiiksok konsentrasiyasi doliin gan damarlarinin daralmasina
vo fetal hipoksiyaya sobob ola bilor. Fetal hipoksiya dolin simpatik sinir
sistemini vo beyindoki digar neyrotransmitter sistemlorini aktivlosdirir vo naslin
stress fizioloji reaksiyalarinda doyisikliklora sobab olur [1].

Qidalanma ananin streso qarsi miigavimatindo Vo sonradan doliin
hipotalamus hipofiz boyrakiistii vozi oxunun stress qarsi adekvat reaksiyalarin
Vo usagin qidalanma davramiginin formalagsmasinda mithiim rol oynayir.
Hamilolik dovriindo ananin orqanizmi plastik vo enerji ehtiyatlarinin
ohomiyyatli bir hissasini inkisaf edon noslo verir. Bu resurslarin ¢atismazligi
gida gobulunun artirilmasi hesabina doldurulur.

Son illords hipotalamus tarofindon idars olunan gidalanma davranisinin
tonzimlonmasindo QAYT-in stimullagdirici rolu siibut edilmisdir. QAYTA
reseptorun agonisti muskimolun intraserebroventrikulyar yeridilmasi yaxsi
boslonmis donuzlarda qidalanmani stimullasdirir. Homginin, QAYTB
reseptorun agonisti baklofenin sistemli vo intraserebroventrikulyar totbiqi
doymus donuzlarda yem qabulunun artmasina sobab olur [10].

Qliya hiiceyralarin vo neyronlarin inkisafi vo boyilimasi tigiin biitiin qida
maddolori zaruridir. Onlardan boazilori iso prenatal inkisaf dovriindo beyinds
davranig adaptasiyasina, neyroidrak prosesloro calb olunur. Hamilaliyin
baslangicinda ananin qida maddslarinin gobulunda defisit dolin  beyin
strukturlarinda hiiceyro proliferasiyasina, eloco do hiiceyra sayina tasir gostarir.
Bundan basqga sinaptogenez vo dendrit saxalonmosi daxil olmagla neyronda
sonraki ¢atismazliglara sobob olur [7].

Aldigimiz noticolor gostorir Ki, prenatal inkisafin dol dovriindo gida
deprivasiyasinin tasiri naticasinde QAYT, Qlu vo Asp-in migdarinin doyismasi
bas beyindo oyandirici vo longidici neyrotransmitterlor arasinda balansin
pozulmasina sabab olur.
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Acar sozlar: Timozin p4, qamma-aminyag tursusu, qlutamin tursusu,
asparagin tursusu

Timozin B4 (TP4) eukarotik hiiceyralordo G-aktin molekulunun asas variantidir.
TB4 bir ¢ox fizioloji vo patoloji proseslordo miihiim rol oynayir. MSS-nin inkisafi
zamani TP4 neyrogenezi, tangensial genislonmoni, toxumalarin boyiimasini va beyin
yarimkiiralorinin - qivrimlarimi  tonzimloyir. Bundan olave, TP4 antiapoptotik vo
antiinflamatuar xiisusiyystlora malikdir. Hazirda sintetik T4 miixtalif fizioloji vo
patoloji proseslordo onun tosir mexanizmini aragsdirmaq tg¢iin todgiqatlarda genis
istifada olunur.

Mogaloda TP4 vo bas beyinds neyromediatorlar (QAYT, glutamat vo aspartat)
arasinda olago aragdirilmigdir. Miioyyan edilmisdir ki, Tp4 QAYT-in miqdarinin
artmasina, qlutamin vo asparagin tursularinin miqdarnin azalmasia sobob olur. Bu
naticalara asasan demok olar ki, T4 beyinds glutamatin sabab oldugu eksitotoksikliyi
azalda bilar.

H.H.Anueesa

BJIUAHUE TUMO3UHA B4 HA COIEPKAHUE
HEWMPOTPAHCMUTTEPOB B CTPYKTYPAX I'OJIOBHOTI'O
MO3I'A KPBIC

Kntouesvle cnosa: mumosun 4, eamma-amMuHOMACHsHAS  KUCIOMA,
2YMAMUHOBASL KUCTIOMA, ACRAPASUHOBASL KUCTIOMA
Tumosun P4 (TP4) sBnsercs OCHOBHBIM BapuaHTOM MoJeKyjbl G-akTuHa B
AYKapUOTHYECKUX KIIeTKaX. T4 urpaer BaKHYIO pOJib BO MHOTHX (PU3HOJIOTUIECKHX U
raToJIorudeckux mnpomeccax. B mepuon passutus [IHC Tp4 perymupyer Helporenes,
TaHTEHIMAJIbHOE PACIINPEHNE, POCT TKAHEH M M3BHJIMH MOJTYNIAPHA TOJOBHOTO MO3Ta.
Kpome Toro, TP4 oOmagaer aHTHAIONTOTHYECKAM M IMPOTUBOBOCHIATHTEIHHBIM
nefictBueM. B Hacrosmee BpeMs CHUHTETHYEeCKHE TP4 IMHMpPOKO HCIONB3yeTcs B
WCCIIC/IOBAHUSAX JJISl HW3y4YeHHs MEXaHW3Ma ero JICHCTBUS TpH  Pa3iIHMYHBIX
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(DU3UOTOTHYECKUX U TTATOJIOTHYECKUX COCTOSTHUSX.

B cratee paccmarpmBaeTcs cBsi3pb 1P4 ¢ wHetiporpancmuttepamu (ITAMK,
rJIyTaMaT | achapTaTr) TOJIOBHOTO MoO3ra. YCTaHOBJICHO, 4TO TP4 BbI3BIBACT
yBenundyenue konmmuectBa [AMK u yMmeHbIIeHHE KOIMYECTBA IiyTamMara U aclaprara.
OTH pe3yibTaThl MO3BOJISIOT MPEINOIOKNUTh, YTO TP4 MOXKET CHMXKATh TITyTaMaT-
WHIYIIUPOBAHHYIO SKCAHTOTOKCUYHOCTH B TOJIOBHOM MO3T€.

N.N.Aliyeva

THE EFFECT OF THYMOSIN g4 ON THE CONTENT
NEUROTRANSMITTERS IN THE BRAIN STRUCTURES OF RATS

Keywords: thymosin /4, gamma-aminobutyric acid, glutamic acid, aspartic

acid

Thymosin 4 (TB4) is the main G-actin variant molecule in eukaryotic cells. T4
plays an important role in many physiological and pathological activities. During the
development of the CNS, Tp4 regulates neurogenesis, tangential expansion, tissue
growth, and cerebral hemisphere folding. In addition, TP4 has anti-apoptotic and anti-
inflammatory properties. At present, synthetic T4 has been widely used in research to
explore its mechanism of action in different physiological and pathological activities.

The article discusses the relationship between TP4 and neurotransmitters
(GABA, glutamate, and aspartate) in the brain. It was found that TP4 causes an
increase in the amount of GABA and a decrease in the amount of glutamate and
aspartate. These results suggest that TB4 can reduce glutamate-induced excitotoxicity
in the brain.

Giris

Timozinlor 40-44 amin tursusu qaliglarindan ibarot suda holl olan,
kimyoavi qurulusu yiiksok daracads qorunan kigik molekullu peptidlordir. B alt
ailosi (TP-lar) qurmizi gan hiiceyralorindon bagqa biitiin eukarotik hiiceyralords
paylanir. indiys godor 15 ndév TP tapilmisdir. Insanlarda TB-nin ii¢ asas formasi
var: TB4, TB10 vo TP15. Onlarin arasinda TR-larin imumi miqdarinin 70-80%-
ni togkil edon TR4 an ¢ox va genis yayillmisgdir [3].

TP4 eukarotik hiiceyralordo G-aktin molekulunun ssas variantidir. O,
immun va sinir sisteminin miixtolif hiiceyralorinin funksiyalarini tonzimloyir.
T4 hom stasionar, ham do migrasiya edon hiiceyralorin foaliyyatino tasir
gostorir.  Onlarin  biokimyavi Vo morfoloji xiisusiyyatlorini doyisir. Tp4
zodolonmis sinir toxumasinin barpasi {igiin elmi asas tamin edarok, angiogenezi,
yaralarin sagalmasini, kok/solof hiiceyralorinin differensiasiyasini, hiiceyra
miqrasiyasini vo sag qalmasinin digor xiisusiyyatlorini tosviq edir [4]. Hazirda
sintetik TB4 miixtalif fizioloji vo patoloji proseslords onun tasir mexanizmini
aragdirmagq tigiin todqiqatlarda genis istifads olunur.
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Biitiin yuxarida gostorilonlori nazars alaraq hazirki isimizds bas beynin
miixtalif strukturlarinda Tp4-iin longidici mediator olan gamma-aminyag
tursusunun (QAYT), oyandirict mediator olan qlutamin vo asparagin
tursularinin miqdarina tosirini 6yranmayi garsimiza magsad qoydug.

Material va metodlar

Biitiin  tocriibalor  Avropa Birliyinin  Beynolxalg Bayannamasinin
eksperiment vo digor elmi moagsadlor ftgiin istifado olunan heyvanlarin
gorunmast prinsiplaring uygun olaraq aparilmigdr.

Tocriibalordo Vistar Xottindon olan adi qidalanma rejimi tizro vivari
soraitinds saxlanilan 6 ayliq 30 bas ag sigovuldan istifado olunmusdur.

Tocriibs heyvanlart 2 qrupa ayrilmigdir. Birinci qrupa kontrol heyvanlar,
ikinci qrupa iso TP4-iin tosirine moruz qalmis heyvanlar daxil edimisdir. Biitiin
eksperimentlords bas beynin miixtalif strukturlarinin — beyin gabigi, beyincik,
beyin siitunu, hipotalamus va hippokampin toxumasinda QAYT, glutamin vo
asparagin tursularinin miqdar1 kagizda elektroforez metodu osasinda toyin
edilmisdir [2]. Tacriibalords T4 6 mq/kq dozada 1, 3 va 5-ci giin sigovullarin
qarmbosluguna yeridilmisdir. Hor tocriibo seriyasinda asagidaki osas
komiyyatlor toyin edilmisdir: orta arifmetrik komiyyat (M), orta kvadratik xota
(m) vo t komiyyoti hesablanaraq, bunun osasinda forqin ehtimal
mioyyanlosdirilmisdir.

Naticalar va onlarin miizakirasi

Owvalki apardigimiz tacriibalorin noticalorine goéra timulinin tasirindon
sonra bas beynin miixtalif strukturlarinda QAYT miibadilasinds istirak edon
komponentlorin saviyyasinds doyisikliklor agkar edilmigdir [1].

Tocriibolordo  kontrol vo Tp4-tin  yeridilmosindon sonra 6 ayliq
sicovullarin bas beyninin miixtalif strukturlarinin toxumasinda QAYT, qlutamin
Vo asparagin tursularinin miqdar1 toyin edilmis vo miigayisalor aparilmigdir.
Miioyyon edilmisdir ki, QAYT-in miqdart TP4 yeridildikdon sonra beyin
gabiginda 2,83+0,09 mkmol/q, beyincikdo 2,37+0,10 mkmol/q, beyin
stitununda 2,28+0,07 mkmol/q, hippokampda 3,73+0,12 mkmol/q vo
hipotalamusda 4,49+0,14 mkmol/q olmusdur. Bu naticolora asason
hesablanmisdir ki, tocrilbo heyvanlarinin beyin gabiginda QAYT-in miqgdar
kontrolla miigayisodo 18%, beyincikdo 16%, beyin siitununda 22%,
hippokampda 26% va hipotalamusda 28% ¢ox olur. Xiisusi olaraq qeyd etmok
lazimdir ki, tadqiq olunan oksar strukturlarda TR4-iin tasirindon sonra QAY T-1n
miqdarinda yiiksok daracads etibarli doyisikliklor bas vermisdir.

Qarmbosluguna Tp4 yeridilmis sigcovullarda glutamin tursusunun miqdari
kontrolla miiqayisodo azalmig vo beyin gabiginda 3,77+0,09 mkmol/q,
beyincikdo 4,25+0,12 mkmol/q, beyin siitununda 3,55+0,10 mkmol/q,
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hippokampda 4,17+0,12 mkmol/q vo hipotalamusda 4,46+0,15 mkmol/q
hesablanmisdir. Bu miiqayisolor faizlo ifado edildikdo azalma beyin gabiginda
15%, beyincikdo 13%, beyin siitununda 18%, hippokampda 19% vo
hipotalamusda 21% toskil etmisdir. Bu doyisikliklor biitiin strukturlarda etibarlt
olmusdur.
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Sakil 1. 6 ayliq sicovullarin bas beyin strukturlarimin toxumasinda Tp4-iin
tasirindan sonra QAYT-wn migdarinin dayigmasi (n=5)
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Sakil 2. 6 ayliq sicovullarin bas beyin strukturlarinin toxumasinda T[34-tin tasirindan
sonra qlutamin tursusunun migdarmn dayismasi (n=5)
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Tocriibs heyvanlarin todqiq olunan bag beyin strukturlarinin toxumasinda
asparagin tursusunun miqdarinda da azalma misahids olunmusdur. Tp4
yeridilmis sicovullarda aspartatin miqdar1 beyin qabiginda 2,83+0,11 mkmol/q,
beyincikdo 2,39+0,08 mkmol/q, beyin siitununda 2,45+0,08 mkmol/q,
hippokampda 2,80+0,09 mkmol/q vo hipotalamusda 2,88+0,13 mkmol/q
hesablanmigdir. Azalma beyin gqabiginda, beyincikds, beyin siitununda,
hippokamp vo hipotalamusda ardicil olaraq 13%, 11%, 15%, 17% vo 20%
toskil etmisdir.
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Sakil 3. 6 ayliq sicovullarin bas beyin strukturlarimin toxumasinda T4-iin
tosirindan sonra asparagin tursusunun migdarinin dayismasi (n=5)

MSS-nin diizgiin islomasi oyandirict vo longidici neyrotransmitter
sistemlori arasindaki tarazliqdan asilidir. Oyandirici sistem qlutamat torafindan
tonzimlonir, longidici sistem iso qlutamatin sorbast buraxilmasi ilo yaranan
hoyacan soviyyasini modullasdiran interneyronlar vasitasilo QAYT torafindon
tonzimlanir.

Bas beyindo sinaptik plastiklik vo sinaptogenez digarlori ilo yanasi
glutamat vo kain tursusu ilo tonzimlonir. Hiiceyrodaxili Ca®* ionlarinin
konsentrasiyasinin artmasi hiiceyro membranlarini, o ciimladon glutamat
reseptorlarint doyisdiron fermentlorin foalligin1 doyisir. Noticodo neyronlarin
hoyacan signallarina hassasligi artir. Artan hayacanliliq Ca® jonlarmin daha
cox yigilmasma vo sinir uclarindan qlutamatin sorbast buraxilmasma komok
edir. Beynin NMDA reseptorlarin1 ehtiva edon six yigilmis neyronlar olan
strukturlarinda kiitlovi sokildo depolarizasiya olunmus hiiceyra qlutamatin o
godar sorbast buraxilmasina sobab olur ki, o, qonsu neyronlarin oyanmasina
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komok edir. Belaliklo, neyrotransmitterin daha ¢ox sarbast buraxilmasinin
induksiyas1 vo qlutamatin eksitotoksikliyinin yayilmasi mexanizminin inkisafi
naticasindo qonsu neyronlarin  zodslonmasi bas verir. Hoaddindon artiq
eksitotoksiklik hiiceyra oliimiino sabab ola bilor. Bundan olave, eksitotoksik
mexanizmlor insult vo epilepsiya da daxil olmagla nevroloji xastoliklords vo
Alzheymer, Parkinson va Hantington xastaliklori kimi bir ¢ox neyrodegenerativ
xastaliklorda istirak edir.

Owvallor dorc edilmis bir ¢ox todqgiqatlar gostorir ki, ¢oxfunksiyali
bioaktiv molekulun yeni ndvii olan TP4 travmatik vo nevroloji beyin
xasaratlorinin miialicasinda, neyroproteksiyada va sinir barpasinda miihiim rol
oynayir [5; 6; 7]. TP4 neyroinflamasyonu, inkisaf edon psixoz vo
neyrodegenerativ xastoliklorin patogenezi ils alagali simptomlari azaltmaq tigiin
perspektivli terapevtik yanasma ola bilar [8; 9].

Apardigimiz  tadqiqgatlarin  naticolori  gostordi ki, TP4 bas beyin
strukturlarinda longidici mediator olan QAYT-in miqdarinin artmasina,
oyandirict mediatorlarlar olan qlutamat vo aspartatin miqdarinin iss azalmasina
sobob olur. Bu naticalor asasinda demok olar ki, TB4 bas beyindo glutamat
eksitotoksikliyini azalda bilar.
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Agar sozlar: Kiir ¢okakliyi, neotektonik harakatlor, denudasiya, akkumulyasiya,
Paleogen, Neogen, Dordiincii dovr
Yeni tektonik (neotektonik) horokatlor morhslasindon etibaron formalasmaga
baslamis Sorqi Kiir ¢okokliyinin paleorelyefi Xozor donizinin transqressiyalari vo
reqressiyalart fonunda miixtolif geodinamik proseslorin tesirine moaruz qalmisdir.
Tektonik harokatlorin giiclonmasi ddvrlerindo (Oliqosendon ovvalki dévr, Ust
Oliqosen, Ust Miosen-Erkon Pliosen, Orta Pliosenin birinci yarisi, Ust Abseron-
Pleystosen) Kiir ¢okokliyinde (depressiyadaxili tira vo qalxmalar istisna olmagla)
iimumoan ¢6kma, qonsu dagliq srazilords (dagdaxili ¢okokliklor istisna olmaqla Boytik
vo Kigik Qafqaz) iso qalxma harokatlori intensivlesmis, tektonik harokstlorin
sabitlogmasi, zaiflomasi vo qismen sénmasi ilo miisaiyst olunan morhslslords (erkon-
orta Oligosen, son Sarmata qodor Miosen, orta Pliosenin ikinci yaris1 va erkan
Abserona qodor son Pliosen dovrleri) iso qeyd edilon orazilorde miivafiq olaraq
denudasiya vo akkumulyasiya proseslori giiclonmisdir. Neotektonik morhslods bas
vermis geomorfoloji proseslar srazinin miiasir relyefinds ¢ay vo doniz terraslari, godim
cay deltalar1 vo daralori, basdirilmis qalxmalar va s. soklinds tozahiir etmisdir.

S A.Tacvimos

AHAJIN3 UCTOPHUM PA3BUTHUSA PEJBE®A BOCTOUYHO-KYPHUHCKOM
BITA/IMHBI

Kntouesvle cnosa: Kypunckas enaduma, HeomeKmMOHUYECKUE OBUNCEHUS,
Odenyoayus, axkymyaayus, Ilaneozen, Heozen, Yemeepmuunulil nepuoo
[Naneopensed Boctouno-Kypunckoil BnaanHbl, Ha4aBIIMKA (OPMHUPOBATHCS CO
CTaJMM HOBEHIIMX TEKTOHWYECKUX (HCOTEKTOHMYECKUX) JIBUKCHHIA, TIOJBEPICS
BO3JIEHCTBUIO PAa3UYHBIX T€OJMHAMHYECKHX IIPOLECCOB Ha (hOHE TpaHCTpeccHuil u
perpeccuii Kacnuiickoro mopsi. B mepuoasl akTUBU3al[uu TEKTOHUYECKUX JBKCHUMN
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(meprox mo Ommrorena, Bepxuuii OmmrorieH, Bepxanii Muonen-pannuii [lnnones,
mepBas monoBmHA cpeaHero Ilnmmomena, Bepxmamit AOmepoH-Ilneiicrorien) oOrmue
omyckanusi B KypuHCckoW BmaguHe (KpoMe BHYTPHBIIAIMHOBBIX HAJBUTOB H
MOAHATHI), B COCENHUX TOpHBIX paifonax (B bomemom m Manom Kaskase, kpome
BHYTPH TOPHBIX BIAJIWH) W Ha J3Talax YCHWJICHHUS MOTHSATHH, COMPOBOXKIABIINXCS
cTaOuiu3aIye, ociadiecHHeM M YaCTUYHBIM yraCaHWMEM TEKTOHWYCCKUX JIBHKCHUIMA
(pannumii-cpennuit Onurounen, no mo3gHero Capmatra MuorneH, BTOpas MOJOBHHA
cpennero [lnmmomnena u 1o panHero AOGmiepoHO TO3AHBNA [ImnoneH) M Ha yKa3aHHBIX
TEPPUTOPUSAX YCHWIHIIUCh COOTBETCTBEHHO [EHYIAIMOHHBIE W aKKyMYJISTHBHBIE
nporiecchl. I'eoMopdhosiornyeckue Mmporecchl, MPOUCXOAMBIINX HA HEOTEKTOHUYESCKOM
JTarne, MpOSBIAIOTCS B (hOpME PEYHBIX M MOPCKHX Teppac, APEBHUX PEYHBIX JENbT U
JOTIVH, TTOTPeOEHHBIX MMOAHATHH U T. JI. B COBPEMEHHOM penbede TepPUTOPHH.

J.Y.Gasimov

ANALYSIS OF THE HISTORY OF THE DEVELOPMENT OF THE
RELIEF OF THE EASTERN PART OF THE KURA DEPRESSION

Keywords: Kura depression, neotectonic movements, denudation,
accumulation, Paleogene, Neogene, Quaternary period
The paleorelief of the eastern part of the Kura depression, which began to form
at the stage of the latest tectonic (neotectonic) movements, was exposed to various
geodynamic processes against the background of transgressions and regressions of the
Caspian Sea. During periods of intensification of tectonic movements (period before
the Oligocene, Upper Oligocene, Upper Miocene-early Pliocene, first half of the
Middle Pliocene, Upper Absheron-Pleistocene), subsidence generally intensified in the
Kura depression (except for intra-depression blocs and uplifts), and uplift movements
intensified in neighboring mountainous areas (in the Great and Lesser Caucasus, except
inside mountain depressions) and in the stages accompanied by stabilization,
weakening and partial extinction of tectonic movements (early-middle Oligocene, to
the late Sarmatian age Miocene, the second half of the middle Pliocene and to the early
Absheron-late Pliocene), denudation and accumulation processes intensified in the
mentioned areas. Geomorphological processes that occurred at the neotectonic stage
are manifested in the form of river and sea terraces, ancient river deltas and valleys,
buried high, etc. in the modern relief of the territory.

Giris
Kiir ¢okokliyinin miiasir relyefinin formalagmasinda asason Neogen va
Dordiincii dovrdo bas vermis yeni tektonik horokotlor miihiim rol oynamisdir.
Yeni tektonik horokatlor dagliq orazilordo (Boyiikk vo Kigik Qafqaz, Talis
daglar1 vo b.) qalxma vo denudasiya, ¢okokliklords (Kiir, Rioni ¢okokliklori vo
b.) iso ¢okmo vo akkumulyasiya proseslori ilo miisaiyot olunmusdur. Yeni
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tektonik harokotlorin baslangic dovrii kimi hanst dovriin gotiiriilmasi barasindo
todqgiqatcilar arasinda miioyyon fikir ayriliglart mévcud olmusdur. Ancaq,
bunlara baxmayaraq yeni tektonik horokotlor morholosini iki boyiik dovra
ayirmaq olar: Paleogen-Neogen dovrii vo Dordiincii dévr. Birmonali olaraq
oksor todgigatcilar yeni tektonik morholonin baslangic dovrii kimi Paleogen-
Neogen dovriinii gobul etmislor. Burada fikir ayrilig1 yeni tektonik horokatlorin
homin dévriin hansi osrindon baslanmasi haqqindadir. L.I.Maruisvili [13,
s.357], V.A.Rastvorova [16, s.255], L.I.Turbin [17, s.135], Lester Kinq [11],
N.S.Sirinov [18] vo b. yeni tektonik morhoalonin baslangicint Paleogenin
Oligosen asrindon gotiirmiisdiilor. F.S.9hmadbayli [7, s.128], N.V.Dumitragko
[10], B.A.Antonov [6], E.E.Milanovski [14], B.©.Budaqov (1967) [9] va b.
yeni tektonik harokotlorin baslangic dovrii kimi erkon Ust Miosen asrini gobul
etmisdilor. ©.V. Mommoadov [12], M.A.Miiseyibov [15] iso yeni tektonik
harokatlor moarhalosini Yuxar1 Pliosen dovriiniin avvallarindon hesablamisdilar.
Biitlin bunlar1 nozore alaraq Kiir ¢okokliyinin relyefi vo paleogeomorfoloji
inkisaf tarixi haqqinda daha dolgun tosovviiriin yaranmasi iiclin qeyd edilon
dovrlorin hor birini tohlil etmok magsods miivafiqdir.

Tadqiqat orazisi

Tadgiqatin obyektini Kiir dagarasi ¢okokliyinin (depressiyasinin) sorq
hissasi — Kiir-Araz ovalig1 vo otraf orazilor togkil edir. Azarbaycan Respublikasi
orazisinin geomorfoloji rayonlasdirilmasi sxemina asason todqiq olunan orazi
Conubi Qafgaz oyalstinin Kiir ¢okokliyi vilaystinin Kiir-Araz ovaligi
yarimvilaystinin = Sirvan, Conub-Sorqi  Sirvan, Kiiryani, Mugan, Salyan
geomorfoloji rayonlarini, Acimohur-Ceyran¢dl ondagligi yarimvilayatinin
Acmohur, Longobiz-Olat, Horami geomorfoloji rayonlarini vo Kicik Qafqaz
maili diizanliklori yarimvilaystinin Mil, Qarabag geomorfoloji rayonlarini shato
edir [3, s. 130]. Tektonik rayonlagsdirma sxemino (Sok.1) goéro iso todqgiqat
orazisi Kiir dagarasi ¢okokliyinin Orta Kiir meqazonasinin Catma-Goycay
yarimzonasi, Ki¢ik Qafqaz onii, Yevlax-Agcabadi, Bilosuvar, Kiirdomir-Saatli
zonalarini vo Asagi Kiir meqazonasinin Mugan, Sirvan zonalarini, Ki¢ik Qafqaz
dag-qirisiq sisteminin Artvin-Qarabag meqazonasmin Asagr Araz vo Lok-
Qarabag zonalarmi, Boyiik Qafgaz dag-qirisiq sisteminin Vondam-Qobustan
meqazonasinin Keyvondi-Sahqaya yarimzonasini ohato edir. Qeyd olunan
meqazonalar Avrasiya vo Afrika-Orabistan litosfer plitolorinin kolliziyasi
zonasinda formalsamis Conubi Qafqaz mikroplitasi lizarinde yerlosir.

Tadqiqatin metodu
Sorqi Kiir ¢okokliyinin relyefindo vo geoloji qurulusunda tozahiir etmis
yeni tektonik horokatlorin todqiqi ¢okiintiilorin vo silixurlarin hipsometrik
yerlosmosi, qalinlig1 vo litofasiyasi, struktur plani vo onun inkisafi, qirisiqhq,
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qurilma, diizolmo sothlori, doniz vo c¢ay terraslari, relyefin pargalanma
xilisusiyyatlori vo s. amillorin Gyronilmasi asasinda aparilmisdir [19, s.120].
Qeyd edilon amillorin tohlili todqiqat orazisindo yeni tektonik horokatlorin
xilisusiyyatlorini, siiratini, amplitudunu, inkisafini vo limumi giiciinii, onlarin

zamana vo mokana goros tozahiirlinli miioyyon etmoyo imkan verir [5, s. 155; 18,
s.14].

Tahlil

Sorqi Kiir ¢okokliyi vo ona bitisik Boyiik vo Kicik Qafgazin dagotoyi
sahalorinde siixurlarin litofasiyasinin tohlili homin orazilordo yeni tektonik
horokatlorin dofslorlo tokrar olunan giliclonmasi vo zoiflomasi maorhalalorini
miioyyon etmoya imkan verir. Todqiqat orazisinds yeni tektonik horokatlorin
giiclonmosinin bes morhalosi: Oliqosenden ovvolki dévr, Ust Oliqosen, Ust
Miosen-Erkon Pliosen, Orta Pliosen (birinci yaris1), Ust Abseron-Pleystosen
dovrlori vo bu dovrlorarast yeni tektonik harokatlorin sabitlosmasi, zoiflomasi vo
qismon sonmasi ilo misaiyot olunan dord morhslo: Erken-Orta Oligosen,
Miosen (Ust Sarmata qadar), Orta Pliosenin ikinci yaris1 vo Ust Pliosen (Ust
Abserona qoador) miioyyon edilmisdir [18, s.50].
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Sakil 1. Sorqi Kiir ¢okokliyinin tektonik rayonlasdirma xaritasi [4, $.88]
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Oligosen-Miosen dovrii. Maykop osrinin ovvallorindo Afrika-Orabistan
vo Avropa-Asiya litosfer tavalarinin konvergensiyasi vo onlarin arasindaki
tavalarin  kolliziyas1 noticosindo dagliq orazilordo qalxma, dagarasi
cokokliklordo iso nisbi ¢okmo harokatlori giiclonmisdir. Donizin reqressiyasi
fonunda Boyiik vo Kicik Qafqazin bir sira sualti1 konar ¢okokliklori qalxmis vo
genis quru saholori soklinds sotha ¢ixmisdilar. Kiir ¢okokliyi isa donizin altinda
gomiilorok bu vaxtdan etibaron ilk dofo olaraq vahid dagarasi depressiyaya
cevrilmisdir. Saatli-Kiirdomir, Mingacevir-Géycay, Simali Sirvan, Morkozi
Mugan vo Mugan basdirilmis qalxmalart diizon relyefo malik adalar omols
gotirmigdir. Danizin dibi iso Acinohur, Catma, Yevlax-Agcabadi, Conub-Sorqi
Sirvan vo s. sinklinal quruluslu strukturlarin ¢okokliklori ilo miirokkoblogmisgdir.
Miosen asrinin ortasinda vo sonunda da denizin reqressiyasi vo dagliq orazilorin
qalxmas1 davam etmigdir. Boyiik vo Kicik Qafqazin, eloco do Giirciistanda Zirul
massivinin qalxmasi naticosinds Kiir ¢okokliyinin Rioni hovzasindon tamamils
tocrid olunmasint geyd olunan dovrds bas vermis ohomiyyatli doyisiklik kimi
hesab etmok olar [2, s.67].

Meotis-Pont (Erkon Pliosen) — Orta Pliosen dovrii. Kiir ¢okokliyinin
relyefi bu dovrds donizin transqressiya (erkon Balaxani osrinin avvali vo orta
Balaxani asrinin sonu) va reqressiyalar: (orta Balaxani asrinin avvali vo sonu)
soraitindo inkisaf etmisdir. Suraxani1 osrindo Kiir ¢dkokliyinin oksor hissasi
Balaxani1 korfozinin sulari ilo Ortiilmiisdiir. Quru sahalor iso Mil-Qarabag vo
Mugan diizenliklorinin do shats olundugu, yuyulma vo denudasiya proseslorinin
getdiyi algagdagliq va diizon relyefo malik Kicik Qafqazin dagotoyi orazilorini
toskil etmisdir. Qadim Araz caymin gotirmolorinin akkumulyasiyas1 Sorqi
Mugan vo Conub-Sarqi Sirvan diizanliklorindo getmisdir [2, s.71].

Agcaqil (Son Pliosen) — Erkon-Orta Abseron (Eopleystosen) asrlori. Son
Pliosen dovriinds tektonik horokatlorin galxma tomayiilii vo morfostrukturlarin
ekzogen parcalanmasi ohomiyyotli dorocodo zoiflomisdir. Kiir ¢okokliyinin
oksor hissosini ohato etmis donizin “Bdyiik Agcaqil” transqressiyasi gorbdo
Thilisi goharino qodor ¢atmisdir. Qazanbulaq, Giilliico, Bordo, Sirinqum, Zordab
qalxmalar1 vo Talig-Vondam zonasinin strukturlar: sualti tiralor vo hamar satho
malik algaq yiiksokliklor omolo gotirmisdilor. Eopleystosen dovriindo (Abseron
asri) relyefin inkisafinda yens do qalxma tomayiilii tozahiir etmis vo biindvrasi
ovvallor qoyulmus morfostrukturlarin bdylimoesi vo differensiasiyasi davam
etmisdir. Bu dovrdo bas vermis qisa miiddotli reqressiya sonradan nisboton
kicik sahaye malik denizin Aggaqil transqressiyasi ilo avozlonmisdir. Abseron
osrindo Kalamadin, Horomi, Girovdag vo Misovdag tirolori adalar soklindo
movecud olmusdur [2, s.74].

Son Abseron (Son Eopleystosen) — Pleystosen — Holosen dovrii. Abseron
asrinin sonunda danizin reqressiyasi naticasinde Kiir ¢okakliyinin oksar hissasi
kontinental soraitdo inkisaf etmisdir. Son Abseron osrindo qalxan tektonik
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harokatlorin  giiclonmasi Pleystosen dovriiniin (Baki osrinin) ovvallarindo
galxma tomayiiliiniin nisbi zoiflomosi ilo ovoz olunmusdur. Bu da Xozor
donizinin Kiir ¢okokliyindo transqressiyasi iiglin olverisli sorait yaratmigdir.
Baki asrinin sonunda Xozor donizinin qisa miiddatli reqressiyasi1 Glirgan asrinin
ovvollorindo transqressiya ilo ovozlonmisdir. Gilirgan osrinin ortalarindan
etibaron intensiv ¢okmoyo moruz qalmis Kiir ¢okokliyinin simal vo simal-sorq
hissolorinda qalxan tektonik harokotlor naticesinde Bozdag-Goncs, Xocasen-
Goygay, Longobiz, Kalamadin, Boyiik vo Kicik Horomi silsilolori, Girovdag-
Babazanan antiklinal zonasi, Duzdag, Godokboz, Misovdag vo Olat tiralorinin,
Novabhi sinklinal ¢okokliyinin asas morfoloji xiisusiyyatlori, homginin Axtarma-
Pagali, Udullu, Kolani, Qalmas va b. pal¢iq vulkanlarinin miiasir konuslari
formalagmigdir. Xocasen-GOygay antiklinal silsilosinin  sorq hissosindo
Olicancay, Tiiryancay vo GoOycayin antesedent dorolori omolo golmisdir.
(Cokokliyin conub-qorb hissasinds Asagi Araz sinklinal quruluslu ¢okokliyi
qalxmaga calb olunmus vo Mil diiziindo Araz ¢ayinin on godim subareal deltas1
yaranmigdir. Yenixoazor (Orta Holosen) asrinda Xozor donizi Kiir ¢okokliyinda
kicik korfoz omolo gotirmigdir. Miiasir saviyyadon 6-8 m yiiksok olmus doniz
yalniz Conub-Sorqi Sirvan va Salyan diizonliklorini, Mugan diizonliyinin simal-
sorq hissasini vo Lonkoran ovaliginin sorq sahil zolagim1 ohato etmisdir. Bu
osrdo Conub-Sorqi Sirvanda antiklinal galxmalar vo palciq vulkanlar1 adalar
soklindo sotho ¢ixmusdir. Yenixozor osrinin sonunda iso doniz Kiir
cokokliyindan geri ¢okilorok miiasir saviyyaye yaxinlagsmisdir [2, s.75].
9.V.Mommadov, M.A.Miiseyibov, N.S.Sirinov vo b. torofindon tortib
olunmus yeni tektonik horokotlor xaoritosinin (Sok. 2) tohlili gostorir ki, Kiir
cokokliyi neotektonik morholodo 8-11,5 min m ¢Okmiisdiir. Xorito osasinda
hesablamalardan molum olur ki, qeyd edilon dovrdo Kiir ¢okokliyindo
¢okmonin orta illik siirati 0,22-0,32 mm/il olmusdur [18, s.37]. Cokakliyin
morkozi hissalorinde ¢6kmo maksimuma c¢atdigr halda konar zonalarinda
inversion qurisiqliq horokatlori bas vermisdir. Kiir ¢okokliyinin relyefinin
struktur osas1 Oliqosen-Erkon Miosen dovriinde amolo golmis, miiasir relyefi
159 Son Pliosen vo Pleystosen dovriinds formalasmisdir. Erkon vo Orta Pliosen
dovriindan (bazi yerlordo Ust Pliosendon) baslayaraq Kiir ¢okokliyinin simal-
sorq konar zonasinda intensiv qirisiqliq harokatlori noticosinds Longabiz-Olat,
Horomi-Babazanan antiklinal zonalar1 vo Conub-Sorqi Sirvanin lokal antiklinal
galxmalar1 formalasmisdir. Kigik Qafqaz dagotoyi diizonliyi iso irsi xarakter
dasityan zoif monoklinal qalxmaya moruz qalmigdir. Basdirilmis qalxma
saholorinds (Talis-Vondam, Géycay vo Padar, Duzdag vo Godokboz qalxmalari,
Mollakond, Carli, Sabirabad, Kiir ¢aymin delta hissosi vo s.) yeni tektonik
harokatlor nisbi zaif qalxma soklinds tozahiir etmisdir [8, s.87; 18, 5.37].
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Sakil 2. Sorqi Kiir depressiyasinda yeni tektonik horakatlor xoritosi [1, .91]

Beloliklo, yeni tektonik horokotlorin inkisaf tarixi, xarakteri vo
intensivliyinin tohlili asasinda N.S.Sirinov [18, s.50] Kiir ¢okokliyi vo onun
konar zonalar1 daxilindo asagidaki neotektonik rayonlart ayirmisdir: a)
Qurisighiga moruz qalmayan intensiv ¢okmo zonast — Talig-Vondam va
Mingagevir basdirilmig qalxmalart ilo ayrilmis vo neotektonik morholo orzindo
8-8,5 min m ¢okmiis Agdas, Samux vo Agcabadi ¢okokliklorini ohato edir.
Samux (5 min m) vo Agdas (6,5 min m) ¢dkokliklori Pliosen vo Pliosen-
Pleystosen dovrlorinds, Agcabadi ¢Okokliyi (5 min m-o godor) Oligosen-
Miosen dovriindo daha ¢ox ¢okmiisdiir; b) Yeni tektonik morhslonin avvalindo
(Oligosen-Miosen) zaif nisbi galxma va sonunda (Pliosen-Pleystosen) intensiv
¢okmo zonast — Talig-Vondam vo Mingogevir basdirilmig qalxmalarimi shato
edir. Yeni tektonik morholonin ovvalindo zona zoif nisbi qalxmaya, Miosenin
ikinci yarisinda zoif ¢okmoyo, Pliosendon etibaran isa intensiv ¢cokmayas (1,5-4
min m) moruz qalmisdir; ¢) Yeni tektonik morholonin ovvolindo (Oligosen-
Erkon vo Orta Miosen) intensiv ¢okmaya, ortasinda (Son Miosen-Son Pliosen)
zoif galxma vo sonunda (Son Pliosen) miilayim ¢okmaoyo, Pleystosendo zoif
monoklinal qalxmaya colb olunmus zona — Ki¢ik Qafqaz vo Talis Dagotoyi
diizonliyina uygun golir. Zona daxilindo ¢6kmonin amplitudu 2-2,5 min m
olmusdur vo bu ¢okmenin oksar hissasi (1-1,5 min m-a qadori) yeni tektonik
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morholonin birinci yarisinin (Oliqosen-Erkon Miosen) payina diisiir. Qeyd
edilon zona Son Miosendo antiklinal qirisigliglarin omalo golmosi ilo miisaiyot
olunan zoif qalxmaya, Son Pliosenin ovvalindos miilayim ¢okmaya,
Pleystosendo iso zoif monoklinal qalxmaya (400-600 m-o godor) moruz
qalmigdir; ¢) Pliosenin sonunda intensiv ¢okmo vo Pleystosends qirisigligla
misaiyat olunan differensasiyali galxma zonas1 — Acinohur algaqdagligini ohato
edir. Zona daxilinds yeni tektonik morhosls orzindo (Oliqosen-Son Abseron osri)
oksor hissosi (2,5-4,5 min m) Pliosen ddvriiniin payma diison ¢okmonin
amplitudu 3,5-6,5 min m olmusdur. Pleystosends isa bu zona qirilma vo
qurisighigla miisaiyst olunan intensiv, differensial vo kontrastli qalxma
harakatlorine moaruz gqalmisdir; d) Pliosen vo Pleystosenin sonunda bazi yerlordo
palciq vulkanizmi ilo miisaiyot olunan qalxmaya vo qirisigliga calb olunmus
intensiv  ¢0kmo zonast — Qorbi Xozor vo Acigay-Olot qirilmalart ilo
sorhodlonmis Asag1 Kiir ¢okokliyini vo Longabiz-Olat qalxma zonasina uygun
golir. Yeni tektonik morhals arzindo Asagi Kiir ¢okokliyinds oksor hissasi (7,5-
8,5 min m) Pliosen-Pleystosen dovriine uygun golon ¢okmonin amplitudu 9-
11,5 min m olmusdur. Longabiz-Olot qalxma zonast Miosends zaif, Pliosendo
159 giiclii ¢6kmoya moruz qalmisdir. Yeni tektonik moarhals arzinds geyd olunan
zonada oksor hissasi Pliosenin (4,5 min m-don ¢oxu) payina diisgon ¢dkmonin
amplitudu 3-7 min m olmusdur. Burada Son Pliosendon baglayaraq qirisiqliq vo
pal¢iq vulkanizmi ilo miisaiyat olunan galxma (500-600 m-don 1000 m-2 gadar)
harokatlori tozahiir etmisdir; ) Yeni tektonik morholonin ovvolinds galxma,
ortasinda (Oliqosen-Orta Pliosen) zoif ¢6kmo vo sonunda (Ust Pliosen-
Pleystosen) intensiv ¢okmo zonasi — Qanix-Oyrigay sinklinal vadisini ohato
edir. Yeni tektonik morhsls arzindo Qanix-Oyricay vadisinds oksor hissasi (1,5
min m) Pliosen-Pleystosen dovriiniin payma diison ¢okmonin amplitudu 2,5 min
m olmusdur.

Natico

Kiir ¢okokliyinds relyefin inkisafi vo tokamiilii asason Xozor donizinin
transqressiya vo reqressiyalari ilo bagli olmusdur. Todqigat orazisindo miixtalif
dovrlordo akkumulyativ, abrazion-akkumulyativ, denudasion, denudasion-
akkumulyativ proseslor bir-birini avoz etmis vo bununla slagodar geyd edilon
diizonliklorin sahosi genislonmis, ya da azalmigdir. Ancaq neotektonik
morholodo doizin transqressiya vo reqressiyalart fonunda bas vermis
geodinamik proseslor he¢ do eynon tokrarlanmamisdir. Umumon, relyefin
inkisafinda asas tomayiil kimi endodinamik proseslorin tosiri ilo ekzodinamik
proseslorin intensivliyinin, istiqgamatinin miioyyanlogsmasini vo onlarin dovrii
olaraq doyismosino sobob olmasini gostormok olar. Yeni tektonik horokotlor
naticasinds otraf dagliq arazilor intensiv sokilde qalxmuis, parcalanmis, sorqi Kiir
cokokliyindo iso intensiv ¢okmo vo bu prosesi kompensasiya edon ¢okiintli
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toplanma (akkumulyasiya) prosesi getmisdir. Qeyd edilon moarhalado
imumilikds Kiir ¢okokliyinin struktur palnini shomiyyatli dorcods doyisdiron
bir sira geriyodonmoz proseslor do bas vermisdir. Orta Miosendo Qanix-
Oyricay ¢okokliyi tamamilo doniz sularindan azad olmusdur. Ust Miosenin
Sarmat osrindon etibaran is9 yeni tektonik horakotlorin intensivlogsmasi vo qonsu
Giirciistanda Suram daglarinin qalxmasi naticosindo Xozor donizinin Qara
donizlo Conubi Qafgaz depressiyast vasitosi ilo olagosi kosilmisdir. Balaxani
osrinin sonlarinda Kiir ¢okokliyinin qorb hissasindo iki miistoqil ¢okoklik — Kiir
vo Qabirr1 ¢okokliklori omalo golmigdir. Yenixozor asrinin sonundan etibaron
159 Xozor donizi miiasir saviyyoys daha yaxin olmus vo reqressiya edorak Kiir
cokokliyinin sorq hissasini (Conub-Sorqi Sirvan vo Salyan diizonliklori) tork
etmisdir. Yeni tektonik harokstlorin vo bu morhslado amolo golmis ¢okiintii vo
stixurlarin, pal¢iq vulkanizmi prosesinin todqiqi orazide bir sira neft
yataqlarinin (Muradxanli, Mollakond, Misovdag, Babazanan, Neftcala vo s.) vo
digor faydali qazintilarin  (yodlu-bromlu, miialicovi sularin vo s.)
askarlanmasinda miihiim rol oynamisdir.

Belaliklo, yeni tektonik horokotlor morholosindo Kiir ¢okokliyinds relyef
dialektik ganunlara tabe olaraq tokamiil etmisdir. Mahiyyotco eyni olan
geodinamik proseslor yeni osaslarla tokrarlanmis vo orazinin geomorfoloji
qurulusunu todricon doyisdirmis, yeni relyef formalar1 yaranmig, movcud relyef
formalar1 iso miixtolif doracolords transformasiyaya ugramisdir.
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