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Riyaziyyat va mexanika

YIAK 517.518

C.I''Kacymosa
Aszepbatiodcanckuii I'ocyoapcmeennuiii [ledacocuueckuii Ynusepcumem
sabine.kasumova.adpu@mail.ru

O IPOCTPAHCTBE BECOBA C JTOMUHHUPYIOIIEA
CMEIIAHHOHM MPOU3BOIHOM, COJIEPKAIIIUX PASHOCTH
JAPOBHOI'O ITOPAJKA

Kniouesvie cnosa. Ilpocmpancmeo Becosa, 6ekmopHo3HauHvle QyHKYUU,
CcMeujanubie nPpou3Bo0Hble, PAZHOCbL OPOOHO20 NOPAOKA

B pabore c mnomompio pasHOCTEl JIpOOHOro TOpSAKAa ONPEEIsIFOTCS
mpoctpancTBa becoBa ¢ dopMmupyromeld CMEmeHHOW  MPOW3BOAHOW IS
BeKTOp3HAUHBIX (E-3HAYHBIX) (DYHKIINHM U UCCIETYIOTCS TEOPEMBI BIIOXKEHUS IS 3TUX
npocTpaHcTB. Jloka3aHo, YTO BCe MPOCTpaHCTBAa becoBa ¢ JOMUHHpYILEH CMeIleHHOM
MPOU3BOJAHOU SB;Q(R”, E) coBmajaloT MpU OMNPEACICHUN MX Ha S3bIKE Pa3HOCTEH
IPOU3BOJIBHOTO TMOpsAAKA Kak LeNIoro Tak U JpOOHOr0 ¢ TOYHOCTBIO [0
SKBUBAJIECHTHOCTH COOTBETCTBYIOLINX HOPM.

S.H.Qasimova

KOSR TORTIBLI FORQLOR SAXLAYAN QARISIQ TOROMOLORIN
HOLLEDICi ROL OYNADIGI BESOV FOZALARI HAQQINDA

Agar sozlor: Besov fazasi, vektor giymatli funksiyalar, garisig toramolar, Kasr
tortibli forqi

Isdo kosr tortibli forglorin komoyi ilo vektor giymatli (E-giymatli) funksiyalar
ti¢lin qarigiq toromalarin hoalledici rol oynadigi Besov fazasi tayin olunub va bu fozada
daxil olma teoremlar toyin edilmisdir.

Isbat edilmisdir ki, qarisiq toromolorin holledici rol oynadigi biitiin Besov
fozalarinda SB;IQ(R", E) uygun normalarin ekvivalentliyino qodar ixtiyari tortibli hom

tam, ham da kasirli farglor dilinds miioyyan edildikds iist-iisto diistir.


mailto:sabine.kasumova.adpu@mail.ru

C.I'Kacymosa

S.H.Kasumova

ON THE BESOV SPACE WITH DOMINANT MIXED DERIVALIVE
CONTAINING FRACTIONAL ORDER DIFFERENCES

Keywords: Besov space, vector-valued funktions, mixed derivatives, fractional
order difference

In this paper,with the help of differences of fractinal order, Besov spaces with a
dominant mixed derivative for vector-valued (E-valued) functions are defined and the
embedoling theorem for these spaces is investigated. It is proved that all Besov spaces
with dominating mixed derivative SBy, 4(R™, E) coincide when they are defined in the

language of differences of an arbitrary order, both integer and fractional, up to the
eqvivalence of the correspoding norms.

B pabore ¢ momoInbi0 pasHOCTEH APOOHOrO MOPSIKA  OMPEHAEISIOTCS
npocrpaHcrsa becoBa JOMUHHPYIOIIEHM CMEIAHHOW IIPOU3BOJHOW  JUIS
BEKTOPHO3HAYHBIX (E — 3HAYHBIX) (YHKIUHA © HCCIEAYIOTCS TEOPEMBI
BJIOYKEHHMSI JUISl THX IPOCTPAHCTBA .

ITycte N- mHOXecTBO Harypaibhbix umcen, Ny = NU{0}, n €N,

" = (—o0,+00)" - n-MepHOE EBKIMIOBO INPOCTPAHCTBO. e' — opro -
TOHANBHBIN cTaHmapTHeii 0asuc B R™ x = (xq,..,X,) = 21 Xx; €,y € R",
xy = Sixy, Ixl = (02

Yepes a = (aq,...a,), k= (kq,..,ky,) 0003HAUUM MYJIBTHHHIEKC C

[EJIOYMCICHHBIMUA HEOTPHUIIATEIbHBIMEI KOMIIOHEHTamMH |a| = X1 a;,

a n
(a, k) = YT ak;. Tlonoxum D; = a—zj, D¥ = Dfl D,’i

[Tyct E — GaHaxoBO MPOCTPAaHCTBO, HOpMa diIeMeHTa a € E 0003HaYuM
uepe3 |lallz, p = (P1, ..., Pn) BEKTOP KOMIIOHEHTAMH, YIOBIECTBOPSIOIINMHU
HepaBeHCTBaM 1 < p; < o (i =1,...,n).

Yepes L, (R™, E) Oynem 0603HauaTh IPOCTPAHCTBA CHUJILHO H3MEPHMBIX
Ha R™ E-3HaunbIX GyHKUUY f(x) U1 KOTOPBIX KOHEYHA HOpMa
”f”Lp(R",E) = ||f||p,R",E = ||f||(p1,...,pn)Rn,E=

Pn
pP3 /pn—l
chh /Pz ]

= f f fllf(x)llgldx1 dx, dx,,
R

| R R

)
Onpenenenne 1. [Tycts f € L,(R™, E). Pasnocmuio nopsioka p > 0 gynxyuu
f(x), x €R™ cwazom h € R™ nasosem eévipadicenue (cm.[1])

10



O ITPOCTPAHCTBE FECOBA C JIOMUHUPYIOLUJEH CMEITAHHOH ...

AP (h)f (x) = exp (mpi) X2 0A‘l‘”f(x + jh)
(t)f(x) = exp (mpi) T2 A; P f(x + jtem)
rac yucia A j OHpGI[eJIIOGTCH nu3 COOTHOH.[GHI/ISI

(1—t)p—ZA 1Pt

Jlemma 1. ITycms f € L,(R™, E), p E [1,0)"
Toeoa onsmobozo p : 0 < p <1 ||A,€f||pE — 0, h—-0

OGosnaunm  uepe3 E;(f),p Hawilydmee npuOIMKeHne QyHKIHUHU
f € L,(R™E) uensimu E- 3nauensivu ¢ynkimavu g(z) crenenu o([2], [3])
1o Hopme L,(R™ E), 1 <p < oo,

Ea(f)p,E = infg“f - g”p,E-

Onpenenenune 2. Ilycmo hy >0, p; >0, k; €Ny, p; >1;—k; >0,
i=1.,n r=(r,..1m) € (0,0)"p €[1,00]|". Ilpocmpancmeom
B;,e (R™ E) Hnasvieaemcs auneliHoe HOpMUposanwoe npocmpancmeo E -
3Haunwlx Gynkyull [, onpedenennvix na R™ ¢ koneunoi Hopmotu

”f”rB;,Q(Rn,E) = ||f||p,E + ”f”rb;,g(R”,E) = ”f”p,E +
Y
0
i ki
"7 (DS |

n h 6
l 2 p.E dh
A [ Ry 1sese

Ilpu 6 = oo nponcmpancmeo 'By o (R™, E) obosnauaemcs ewe uepes
'Hy, (R™, E) u nopma onpedensemcs cnedyiouum oopasom

WLy rney = Wflls worrmy = f llpe + 11F lling o0 rmm) =

= Ifl a7 oDl
= + z su -
Pk 0<h<pho hri=ki

AHaJIOru4HO onpenenﬂemﬂ pOCTpaHCTBa becoBa ¢ JOMUHHPYIOIIHUA
CMEIIIaHHOM MPOU3BOIHOM /151 BEKTOPHO3HAYHBIX (DYHKITHIA.

Onpeoenenue 3. Ilyemv k= (ky,..,ky) EN", r=(r,..,1) €
(0,0)", p=(p1, - Pn) E0,)", p;>ri—k; =20, i=1,..,n,p=
(1, -r Pn) € [1,0]", 6 € [1, 0]. IIpocmpancmeom Sg‘gB(R”, E),1<6 <
Ha36aemcst IuHeluHoe HopmMuposannoe npocmpancmeo E — snaunvix ¢hynkyuil
f, onpeoenennvix na R™ ¢ koneunot Hopmoil.
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1/9

”f”/ST B(RnE) f f ||ApeDkef()|| d
p.o ' h PiE jee h(rl 1)9
ecep

COOTBETCTBEHHO, NPOCTPAHCTBO 'S) o B(R™ E) = 'SjH (R” E) ompenens -

eTcs TpeOOBaHUEM KOHEYHOCTH HOPMBI.
p ke (rj—k
I gy = ). supi||agep ]| | [n;
p.E
ecen j€e
3necy p® = (pf,..,pn), pj >1;(j =1, ...,?1); h = (hy, ..., hy),
e _ {Pj: J€Ee
Pj 0, jee,/e
Ape(h) f - cMmemaHHas pa3HOCTH MOPSIKOB pf no x; ecnu j € e. PazHocts

AP (h)f, Gyaem 0Go3HAYATH
AP (R)f = A7 (hy)(-- (AR (hn)f) o).

U3 onpenenenmm mnpoctpanctBa By o(R™E), 'B,a(R™E), a TakKe
SpeB(R™E),'S, ¢B(R™,E) cnenyer, uto
f € Bl o(R%E) = f € B} o(R™, E),
f €'SoB(R"E) = f €S} oB(R",E),
1.e. 'Byo(R“E) C B, Q(R” E) artakxe 'SpgB(R™E) c S,4B(R™E).

B pa60Te [4] mokazano, uto  'Bj,(R™ E) = B, o(R™, E) m
COOTBETCTBYIOIINE HOPMBI SKBHBAJICHTHEI.

Hamu Oynmer mokaszaHo, 4TO 'SS,QB(R",E) = S,9B(R™ E) n cootser-
CTBYIOIIHE HOPMbI DKBUBAJICHTHBI.

CnpaBeuiBa cienyromnas TeopemMa
Teopema 1. /[{na mozo, umobwr pynxyus [ € L,(R™, E) npunaonexcara

npocmpancmey 'Sy gB(R™,E), v = (11, ...,1) € (0,00)", p = (pq,...,pn) €

[1, 0], 1<60<o,(a>1) Heobxooumo u Oocmamouno u, 4moowl
genuyuUHa
{Z oa Eat/rl ,,,,, al/Tn (f)pE} 1 < 0 <o (1)
sup{a'E yisrs,_ qirrn (Fp e} 6 = o0 ()

L

6o11a koneuna. Ipu smom nonynopma 's, gb(R™, E) ('spb(R™, E)
npu @ = oo0) skBUBaJieHTHA BeIpakeHHIO (1) [(2) npu 6 = oo] .

Joka3zareancTBo. [Iyct f € ’S;‘BB(R", E). Torma
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1/9
£, T i i ”A,,eref(_)”‘) Meo—2 U o
ISp‘gB(Rn,E) - ecen o "Jo h" D.E JEe h1+(rj_kj)9 .
j
Pacemorpum m = (my ...,my) E N* \m; > pis1iii = 1,...,n
Ecnu ydects HEPaBEHCTBO
la D Ol , = [[ane *afe DO < c||app ro)|
TO UMEeM, uTo | € p’eB(R", E) n
1
o i 6 /e
{Zi:O a’le Eai/rl,...,ai/rn (f)p,E} S
dh K
. .
< Clifllst ,8rm) = Lece, {f Iy ARy DK fC )” H}EeT_]])g} =<
]
0 Yo
o) o0 p¢ e dh; _
< Clecaly -~ Jy 80D FO|| ) Meesmlmt = Il pocene
’ h
]

Cnenoarenso, us f € 'Sy gB(R™, E) cnenyer, uro f € Sj gB(R™,E) n
CIIPABEINBO HEPABEHCTBO

(o] 1/6
{Z leEel/rl .at/Tn (f)pE} <

i=0
< ”f”s;eB(Rn,E) = C”f”ls{)‘eB(Rn,E)
A tenepp mnycth E-3HauHas QyHKIMA [ TOpeAcTaBEMa  PSIOM,
cxonsmerocs B L, (R™, E):

FO) = Qs ()

520

za(sr)ellQ ”pE <

520
s/r;
rae Qgs)- uenas (YHKIIHS DKCIIOHEHIIMAIBLHOTO THUIIA CTENeHu a”/ '/ 1o Xj.

ITpuyem

0
B cuny teopembl f € Sj oB(R™, E) n BenuuuHa Y5 a(s'r)GHQ[as]”pE

0
JKBUBAJICHTHA ||f ” Sg‘eB(Rn,E) )

Cuauana paccmoTpuM cirydait 6 = oo . Torma
47D 7 O], = Zow [a70* Qe

e + 252N+1”DkeQ[a5] ”p,E =
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<c) (il @) 10 uall,, +€ Y 10 0uall, <

SN szN+1
pj
<c) (n g™ @@+ Q| )+ ¢ ), a0 gl <
s<N s=N+1’
< le;[e|h]'| JZ aszjee(pj+kj)/rj—s +C z a=s jl;[e askilTi =
S<N s2N+1
=C] |h | z asZiee(Pjtkj)/ri=s 4 ¢ Z asLieeki/Tji=s <
Jee SN s=N+1

<c [1|nl” aNZ, () + 45/ =1)
jee jee
+ N (1= k)

j€Ee
3apukcupyem npupamienus |h| > 0 mogdepem HATypalbHOE YMCIIA TAK, YTOOBIL:
a (N+1)< thll <a—N
jEe
Tornma

)
I |w|" < aNZ' (o + k) /k; — 1) <
jee jee

-1 Xjee((pj+kj)/Tj—1) _

<cIml” T I[™ 11|kl
jee jee jee

=C H |h.|Pj+Tj H |h_|—erjEe((pj+kj)/rj) _

_ l—[ |h |p1+r1—r1(7’1+k T _ —C H |h |r1

jee

CrnenoBarenbHO
e e ri—k:
[arepre)||  <criml”™
p.E jee
A uvenHo , f € 'STH(R™ E) n
o
1 sy pogansy < Nl gcany < Y a7’ 0wl

s=20

Amnanorn4yHo paccmarpuaercs ciydaidi 1 < 0 < oo,
W3 teopemsl 1 crieryeT, 9To BEPHO CIIEIYIOIIasn

Teopema 2. Ilycmv E 6anaxoeo npocmpancmeo, p = (Pq,...,Pn) €
[1,0]",1 <60 <oo,r = (ry,..,1,) € [0,]™ Tozoa npocmpancmea
SpeB(R™E), 'S,eB(R™,E) cosnadaiom u coomeéemcmeyiowue Hopmbl
IKGUBANEHMHDL.
Taxowce cnpasednuea
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Teopema 3. Ecmu f € Hy(Ry,E), n=2,1<p;j<o, j=1,..,n,
r=(y .1, 17>0,j=1,..,n,mof€SH;(R,E), Va=(a,..,a,),

n ay _ 1
j=17_ = 1 uumeem mecmo nepaserncmeo
1
||f||5H;}(Rn,E) < C”f”H,C(Rn,E),
20e C - Hexomopas NOCMOSIHHASL.

HMokazatenaberso. Tax kak ¢dynxiua f € Hy(Ry, E), To ee MOXHO

N
MPEICTaBUTh B BUAE LENbIX (DYHKIHMA KOHEUYHOW CTETEeHH 2 /i 1o KaXK 101
HEPEMEHHOU X; !

() = ) Q)
s=0

puaeM
Qsllp e < C277,
(em. [3] )
Oyakiusa  Qs(x) = Qpsr1._psmn(X) yHOBIETBOPAIOT HEpaBEHCTBaM [3]
”Apj(hj)Qs”p,E < CllQsllpe-

1873 Qsll, . < €Sl < €|V 22 NGl G =1,m)

Ecnu Bektop, a = (a4, ..., ) 3a1aH ¥ y HETO HEKOTOPBIC KOMITOHEHTHI
PaBHBI HYJIIO, TO JEJI0 CBOIUTCS IO CYTH JENIO K MCCIIEAOBAHUIO (DYHKIUH OT
MEHBILEro Yucia nepeMeHHbIX. IlosTomy Oynem cumrath, uto Bee a; > 0 u

@
n j _ 1
L L=
j=1%,
Jlnst 10Ka3aTenbCTBO TEOPEMBI MBI JOJDKHBI OLIEHUTH BCE CMENIEHHBIE

PasHOCTH OT QyHKUMM [, MOPOXKIEHHBIE BEKTOpaMu p®.p; >X;,j € e.  Jlns

a;
}1=1r_] > 1./Ins1 MHOXECTBa e, SIBIIOLIUXCS CTPOTMMH IOJMHOXECT-
J

e =ey,
BaMHU €,CyMMa Z’j‘zli—j (pj > aj,] € e) MOXKET ObITh C/IeNIaHa MEHBIIIE €U~
HUIIBI: 1= }Llj—j >y fee% > i—j MOATOMY MOXHO T0J00paTh qucia
pj > a TaK, 4To Z?ﬂ% < 1.

[ToaToMy JOCTaTOYHO OLEHHTH HOPMY CMEUIAHHOW Pa3HOCTH
n
nopsinka. p¢ = p. Umeem

182 () llpe < ) 1182 (R)Qlly 5 <
s=0
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N
Pj e
< cz (Im | 2Pl +

j=1

Qs”pE < Cl_[(lh |p] Z ZS(Ek 1PR/ T~ 1) +

%]

I
=

-

+ I
S=N+1

+e Z 275 < Cl_[(|h |"fzzs(zk Pi/ri=1)+

S=N+1
s=0

+C Z 275 < Cl_[(lh |p12N(Zk 1Pr/Tk=1) 4 0~ (N+1)

S=N+1 j=
3adukcupyem MpupaiieHue |hj| >0 U 1nojdepeM HaTypalbHOE
gyucna N Tak , 4ToOBbI:

n
2-(N+1) < l_[(lhjlaf <N
j=1

Torna
n n
1_[(|hj|pj2N(2;cl=1pk/rk_1) < nlhjlpj—uj2£=1pk/7'j+o<j
j=1 =1
[TonGepem BexkTOp p = (P4, -- -, Pn) TAK, YTOOBI
Takum 00pa3oM, BEKTOp p KOJUIMHEApEH BEKTOPY 4 U TIpPU TaKOM
BEKTOpE p nonydaemuto(p = (Aay, ..., Aay), A > 1): ||[AP (W) f |l r <

C [T7=1(1h;|*). Ecnun p mnpoussosbHBIL BeKTOP (p! > a, j=1, ,n) TO
cayaya, pa3HOCT mopsaka p oT GyHKuuU f(X) OIEHHWBaeM 4epe3 pa3HOCT
nopsaaka p tae p = (py, ..., Pn) - BEKTOP, KOJUIMHEAPHBIH BeKTOPY a (p; >
,D] = A(Xj, _] = (1, ...,Tl),l > 1.

HepaBeHCTBO MeXIy HOpMaMH KJIAaCCOB CIEAYeT M3 TOro (akTa, 4To
nocrossHHass C B TOCIEJHEM HEPABCHCTBE OIICHHBACTCS dYepe3 HOpMY
£, u, (fn,E). Teopema nokazana.

Teopema 4. Eciu f € B g(Rp, E),n 221<6<o0,1<p; <o
j=1,..,n, r=(y..,1), r>0,j=1,..,n, TO
fe SB“ o(Rp,E), Va=(ay .., ay),

;l 1— =1,a; 20,j =1,..,n 1 UIMEET MECTO HEPABEHCTBO

”f”sjgae(Rn E) = C”f”Bre(Rn,E)
rae C - HeKoTopasi IOCTOSTHHAS, He 3aBUCSIIAs OT f .
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RIYAZIYYATIN TODRISINDO MOTNLI MOSOLOLORIN
HOLLINDO ACTIVINSPIRE PROQRAMINDAN ISTiFADO

Agar sazlar: riyaziyyat, matnli masala, Agulli IGvha, Activinpire programi

Riyaziyyatin todrisinds matnli masalalor vo onlarn halli mithiim yer tutur.
Motnli moasalolorin holli miixtalif {isullarla reallasdirilir: amollori totbiq etmoklo,
montiqi se¢mo ilo, coadval qurmagla, siyahi tutmaqla, ardiciliq qurmagla, segib
yoxlamagla, sonuncu molumatdan baslamagqla, tam-hisss modeli qurmagla, tonlik
qurmagla va s. Bu tisullarin har birinin totbiqi zaman1 miixtalif vasitolordon istifado
edilir ki, bu da sagirdlorin riyazi tofokkiiriiniin inkisafi ti¢iin mithiim ohamiyyat kash
edir. Bu vasitalordon biri “Agilli 16vha”dir. “Agilli 16vha™ ilo igsloyon zaman 16vha iigiin
nozords tutulmus bir ne¢o program tominatindan istifado etmok olar ki, bunlardan da
biri ActivInspire proqramudir.

Mogalods ibtidai siniflords riyaziyyatin tadrisinds matnli masalalarin hallinda
Activinpire programindan istifado sagirdlorin akademik wugurlar1 baximindan
arasdirilir. Mogsad riyaziyyat dorslorindo Activinspire programindan istifadenin sagird
bacariqglarina tosirini miioyyan etmokdir.

M.B.A60ynnaesa

HCIIOJBb30OBAHUE ITPOI'PAMMBI ACTIVINSPIRE IIPU PEHIEHUHN
TEKCTOBBIX 3AZJAY B OBYYEHUU MATEMATHUKE

Knioueevie cnosa: mamemamuxa, meKkcmogole 3adavu, YMHAsL O0OCKd,
npozpammHoe obecneuenue Activinpire

TexcToBble 3aJaY¥ U HMX PEUICHHE UIPAlOT BAXKHYIO POJb B OOyYeHUH
MaTeMaTHKe. PellleHue TEKCTOBBIX 3aJad MOXET OBbITh BBIMOJIHEHO Pa3IMYHBIMHU
cnocobaMu: TMPUMEHEHWE OIepaluid, JIOTHYECKHH BBIOOp, TaOyIlupoOBaHUE,
MIEPEYUCIICHNE, YIOPSIOUYMBAaHUE, BHIOOp ¥ TIPOBEpPKAa, HAYHMHAS C TOCJeIHEeH
nH(pOpMAITUH, TTOCTPOSCHUE MOJCIH «IIEJI0€-9acThy», MOCTPOCHUE ypaBHEHHUS U T. II.
PaznuyHpIe MHCTPYMEHTBI UCTIONB3YETCS MPU MPUMEHEHHH KaXKIOT0 U3 3TUX METOJIOB,
YTO UMEET OOJIBIIOE 3HAUYCHHUE JIJISl PA3BUTHS MaTEMATHYECKOTO MBIIICHHS YIalTHUXCS.
OmHuM W3 TakKMX WHCTPYMEHTOB SIBJISIETCS «yMHas nockay. Ilpm pabote ¢ ymHOMU
JIOCKOHM BBI MOXETE HCIOJIL30BaTh MHOKECTBO IMPOTPaMM, pa3pabOTaHHBIX IS HeEe,
OJTHUM W3 KOTOPBIX siBIseTcsa Activinspire.
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B cratee paccmarpuBaeTcs WCIONB30BaHHE IporpamMmbl Activinpire mpu
pEIlIeHUH TEKCTOBBIX 33724 B 0OOYYCHWU MaTeMaTHKE B HAYAIbHBIX KJIACCAX C TOYKH
3peHUs yCleBaeMoCTH ydamuxcs. Llens cocTout B TOM, 4TOOBI ONPEACTUTh BIUSHUC
WCIIOJIb30BaHUS MPOTPaMMHOr0 obecriedeHuss Activinspire Ha HaBBIKM ydYaluxcs Ha
YpOKax MaTeMaThKH.

M.V.Abdullayeva

USE OF ACTIVINSPIRE SOFTWARE IN SOLVING WORD
PROBLEMS WHILE TEACHING MATHEMATICS

Keywords: mathematics, word problems, Smart board, Activinpire software

Word problems and their solution play an important role in teaching
mathematics. Solving word problems can be done in a variety of ways: applying
operations, logical selection, tabulating, listing, sequencing, selecting and checking,
starting from the last information, building a part-whole model, building an equation
and etc. Different tools are used during the application of each of these methods, which
is of great importance for the development of students' mathematical thinking. One of
these tools is the Smart Board. While working with a smartboard, you can use
numerous software designed for the board, one of which is the Activinspire.

This article examines the use of the Activinpire program in solving word
problems while teaching mathematics in elementary grades from the standpoint of the
students’ academic success. The aim is to determine the impact of using Activinspire
software on student skills in mathematics classes.

1. Giris

Bu giin 6lkomiz sosial, iqtisadi vo diger saholordo oldugu kimi tohsil
sahasinda do inkisafa nail olmagq ii¢lin inkisaf etmis 6lkolor arasinda on yiiksok
yerlori tutmaga ¢alisir. Bunun {i¢iin 6lko rohbarliyi daim imkan va yollar axtarir.
Bes strateji istiqgamati ohato edon “Azaorbaycan Respublikasinda tohsilin inkisafi
iizro Dovlet Strategiyasi”nin ikinci strateji istiqamati tohsil sahosindo insan
resurslarmin  miasirlegdirilmasidir  [2]. Dovlot  Strategiyasinin  hoyata
kegirilmasi iizro hazirlanan foaliyyst planit bu soroncamdan irali golon biitiin
maosalalori hall etmoya zomin yaratdi.

2006-c1 ildo Azorbaycan Respublikasi timumi tohsilin Konsepsiyasi
(Milli Kurikulum) asasinda fonn kurikulumlari, o cimlodon ibtidai tohsil pillosi
(I-1V siniflor) tigiin fonn kurikulumlar1 hazirlandi vo tesdiq edildi [1]. Yeni
tohsil programi (kurikulum) bitiin tohsil pillalorinds, o ciimlodon, ibtidai
siniflords fanlorin tadrisina yanagmani doyisdi.

Umumtshsil moktablorin ibtidai siniflorinds todris edilon asas fonlardan
biri riyaziyyatdir. Riyaziyyatin todrisi godim sivilizasiyalar ddvriindon
movcuddur. Onun todrisi daim doyisir vo yenilonir. Miasir dovrds riyaziyyatin
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todrisi yaxin kegmisdoki todrisdon xeyli forglonir. Bu forg XX asrin an boyiik
kosflarindan biri hesab edilon kompiiter texnologiyalarinin maktab hoyatina daxil
olmasi ilo baghdir. Artiq imumtohsil moktoblori informasiya vo kommunikasiya
texnologiyalar1 ilo, o ciimlodon kompiiter vo interaktiv I6vhoalorlo tochiz
olunmusdur. Demak olar ki, biitiin tadris miiassisalorinds Smartboard, Startboard,
Promethean, Hitachi vs s. kimi “Agill1 16vho”lardan istifads edilir.

Riyaziyyatin todrisinds matnli mosalalor vo onlarin holli mithiim yer
tutur. Matnli masalalorin halli miixtalif tisullarla reallasdirilir: ©Omalloari tatbiq
etmoklo, montiqi se¢cmo ilo, cadval qurmaqla, siyahi tutmagqla, ardicilliq
qurmagla, se¢ib yoxlamagla, sonuncu molumatdan baslamaqla, tam-hisso
modeli qurmagla, tonlik qurmaqla. Bu {sullarin hor birinin totbiqi zamani
miixtalif vasitolordon istifads edilir ki, bu da sagirdlarin riyazi tofokkiiriiniin
inkisafi tigiin mithiim ohamiyyat kosb edir. Bu vasitolordon biri “Agilli
16vho”dir. “Agilli 16vha” ila isloyon zaman 16vha {iglin nazords tutulmus bir
negdo program tominatindan istifado etmok olar ki, bunlardan da biri
ActivInspire proqramidir [3]. Magalads ibtidai siniflords riyaziyyatin tadrisinda
motnli mosalalorin  hoallinds  Activinpire programinin istifadesi sagirdlorin
akademik ugurlar1 baximindan aragdirilir. Belolikls, todqigatin problemi
riyaziyyat dorslorindo  Activinspire  proqramindan istifadonin  sagird
bacariglarina tosirini miioyyan etmokdir.

2. Metod

Arasdirmanin  magsadi: Motnli masalalarin  hallinds  Activinpire
programindan istifads sagirdlorin akademik ugurlarina tosir edirmi?

Belo bir forziyys irali siiriildii: imumtshsil moktoblorin 4-cii sinfindo
riyaziyyatin todrisindo matnli masalalarin hallinds Activinspire programindan
istifado edilorso todrisin keyfiyyati artar, sagirdlordo daha ¢ox riyazi bacariqlar
formalasar.

Aragdirma 2021-2022-ci todris ilindo Baki soharindo timumtahsil
moktobin ibtidai siniflorinds aparilmisdir. Aragdirmaya baglamazdan avvol Baki
sohorinin ~ bir  ne¢o Umumtohsil moktobinin ibtidai sinif riyaziyyat
miiallimlorinin is tocriibasi miisahide edilmis, 40-a yaxin ibtidai sinif miiallimi
vo 300-don ¢ox (n >300) dordiincii sinif sagirdi ilo s6hbat aparilmis, anket
sorgusu kecirilmisdir. Sorguda sagirdlore «Riyaziyyati yronmak ii¢lin on yaxsi
vasito nadir?» suali ilo miiraciot olundu. Se¢im tiiglin dord cavab var idi. Bir
cavab secilmoak sortilo testin naticasi bels oldu:

a) Kagiz-golom - 6% c) Agilli I6vha” - 80%

b) Marker vo 16vho - 14% d) Heg biri - 0%

Iroli siiriilon forziyyonin dogrulugunu toxlamaq {i¢iin pedaqoji
eksperiment kegirdik vo naticalori miigayisa etdik. Todgigat keyfiyyot yanasma
metodu ilo aparilmigdir.
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Istirakcilar: Pedaqoji eksperiment iigiin Baki sohori 32 nomrali
umumtahsil moktabdon iki 4-cii sinif se¢ildi va siniflordon biri kontrol, digari
iSo eksperimental sinif adlandirildi. Pedaqoji eksperimentds 47 sagird - kontrol
sinifdo 24, eksperimental sinifds iso 23 sagird istirak etdi.

Malumat toplama: Eksperimentin metodikasi belo idi: hom
eksperimental, hom do kontrol siniflords eyni masalalor ossasinda yoxlama isi
aparmaqg. Todgigat mogsadilo eksperimental sinifdo riyaziyyatin todrisi
prosesinds dors ilinin ikinci yarimilinds miiallim motnli mosalalarin hallinda
Activinspire proqramindan istifado etdi. Kontrol sinifds iso matnli masalalor
yalniz kagiz-qolomdoan, marker va 16vhadan istifads etmokls hall edildi.

Ikinci yarmmilin sonunda hom eksperimental, ham do kontrol siniflorda
iki eyni sual ssasinda yoxlama isi aparildi va siniflorin noticalori miiqayiso
edildi. Eksperimental sinif mosalalorin hallindo ActivIinspire proqramindan
istifado etdi. Yoxlama yazi iginin suallar1 belo miiayyanlosdirilmisdi:

Masalo 1: Bir taxta pargasini 6 hissoya ayirmaq ligiin 15 dogige vaxt
lazimdir. Onu 12 hissays ayirmaga na gadar vaxt lazim olar? [5]

Masala 2: Nocibo xanim Novruz bayraminda comi 183 qogal vo
sokarbura bisirdi. Qogallarin say1 sokarburalarin saymdan 2 dofs az idi. Naciba
xanim bayramda nec¢a qogal, nega sokarbura bigirdi? [4]

Kontrol sinifdo masalalorin tam va diizgiin cavablart:

Moasalo 1: Oxuyub-anlama - No molumdur? Bir taxta pargasini 6 hissaya
ayirmagq tg¢iin 15 dogige vaxt lazimdir.

Noyi tapmaliyam? Homin taxta pargasini 12 hissays ayirmaq tiglin no qoador
vaxt lazimdir?

Qayda: Hissalarin say1 kasiklorin sayindan bir vahid ¢ox olur.

Holli: 1) Bir taxta pargasini 6 hissays ayirmaq t¢iin onu 5 yerdan
kosmok lazimdir. Taxta pargasini bir yerdon kosmok ii¢lin na qodor vaxt
lazimdir?

15:5=3(doq.)
2) Taxta pargasint 12 hissoys ayirmaq liglin onu 11 yerdon kasmok lazimdir.
Onda 11 yerdon kasmok iigiin no godor vaxt lazim olar?

11-3=33 (doq.)

Cavab: Bir taxta pargasint 12 hissays ayirmaq tgiin 33 dogigo vaxt
lazimdir.

Birinci mosalo iiglin giymotlondirmo meyart — sorh etma. Sagird
masalonin hallini sarh etmakds ¢atinlik ¢okirss onun cavabi yanlis hesab edilir.
Sagird masalonin hollini komokliklo sorh edirsa, onun cavabi gismon dogru
cavab, agor sarbast sorh edirss cavab tam dogru sayilir.

Moasalo 2: Oxuyub-anlama - No molumdur? Noaciba xanimin Novruz
bayraminda bisirdiyi qogal vo sokorburalarin comi 183 saydadir. Qogallarin
say1 sokorburalarin sayindan 2 dofo azdir.
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Nayi tapmaliyam? Nacibs xanim bayramda neg¢a qogal, ne¢o sokarbura bisirdi?

Moasalo tam-hisso modeli qurmagla ...dofo ¢ox, ...dofo az miiqayisesine goro

hall edilmalidir.

Plan

Tam: Qogal vo sokorburalarin comi: 183 ——

Hissolor: Qogal 1 hisso, sokorbura 2 hisso %@Li 7 1 IR

Tam-hisso modeli (Sokil 1): T e
g/xmw'a{ ‘

Modeldon goriindiiyii kimi, tam hor biri
gogallarin sayma borabor olan 3 hissodon
ibaratdir. Sokil 1
183-1i 3 hissoaya bolsak bir hissani, yoni qogallarin
sayini tapmis olariq.
O+]+1=183
3:1=183
Hoalli: [1=183:3
=61
2:1=2-61=122

Cavab: Naciba xanim bayramda 61 qogal, 122 sokarbura bisirdi.

Yoxlama: 61 + 122 = 183. Dogrudan da, qogal vo sokarburalarin comi
183-diir.

Ikinci masalo iiciin giymatlondirma meyari - hall etma. Sagird mosaloni
tam-hisso modeli ilo hall etmokds ¢otinlik ¢okirss onun cavabi yanlis hesab
edilir. Sagird masals iigiin tam-hisso modeli qurur, lakin masaloni miisllimin
komayila hall edirsa, onun cavabi gisman dogru cavab, agar tam-hissa modeli
qurur Vo mosaloni sarbast holl edirss cavab tam dogru sayilir.

Eksperimental sinifdo mosalalarin halli asagidaki kimi aparilmisdir.

Masala 1: Oxuyub-anlama - No molumdur? Bir taxta pargasini 6 hissayo
ayirmagq i¢iin 15 dogigo vaxt lazimdir.

Noyi tapmaliyam? Homin taxta pargasinit 12 hissoys ayirmaq igiin no godor
vaxt lazimdir?

Sagirdlorin  mosolodo  verilonlori  anlamasi  {iglin  ActivInspire
programinda qrafik tosvirlor quraq. Bir taxta par¢asini 2 hissoys ayiraq.
Sagirdlor taxta pargasini 2 hissays ayirmaq ii¢iin onu bir yerdon kasmok lazim
oldugunu tasvirdon miiayyan edacoklor. Bundan sonra taxta pargasini 3, 4, 5 va
ya 6 hissays ayirmaq igiin nego yerdon kasmok lazim oldugunu asanligla
anlayacaqlar (Sakil 2).

|
\
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Activinspire - Studio - X
Redaktaet Bax Verlosgir Atlar Komek o % : @ cLassFLow (D £ -2 (reswsnw V) 3
SmEza

2] edll =W B =
ﬁ: g L A 4 .é Meosale 1: Bir taxta pargasini 6 hissaya aymrmagq iiciin 15 daqiqa =1 2=
o= i g 2 hi g v ? ¢
o= vaxt lazimmdir. Onu 12 hissays aymrmaga na qader vaxt lazim olar ? 13@ @ E
[ o
- Anlam a: Bir taxta pargasmni 2 hissaya ayraq. Sagirdlor taxta parcasmi 2 ﬁ Py ~ t Ij
222 hissayo aywmagq figiin onu bir yerden kesmak lazm oldugunu tesvirden S * ' ?
milayyan edacekler. Bundan sonra taxta parcasmi 3, 4, 5 va ya 6 hissaya % g Eé’ .
aymag liciin nega yerden kesmak lazim oldugunu asanligla anlayacaqlar. =.-.
- .o

A ) B

® A + B

N \__/ \_,/
A + + 4 B
4 + . + e B
A B

Sokil 2

Qrafik tosvirls izahdan sonra sagirdlor mosaloni asanligla hall edirlor (Sokil 3).

Activinspire - Studio - X
Fafl Redaktact Bax Vedasdir Aathr Komak o % | 1az1+ x 1@ cLasseLow D = - Comosmn 3¢
D
= 2) Al = B =)
LR = e
moi= Moasals 1: Bir taxta pargasmi 6 hissaya aywrmagq iigiin 15 daqiqa @ E

vaxt lazimdir. Onu 12 hissays ayrmaga na qadar vaxt lazim olar? =N

D[R

==

. — B s e

4 (1]
5 000
[ ]

Holli:

1) Bir taxta parcasmi 6 hissayo ay rmagq iiciin onu 5 yerdon kosmok lazindir.

Taxta parcasiu bir yerdon kosmak iiciin no qadar vaxt lazimdir?
15:5=13 (dagq.)

2) Taxta pargasmi 12 hisseye aynmaq ii¢iin onu 11 yerdan kesmek lazimdir.
Onda 11 yerdan kasmak iiciin na qadar vaxt lazmm olar?
11 x 3 = 33 dagq.

Cavab: Bir taxta par¢asini 12 hissaya ayirmaq tictin 33 daqiqa vaxt lazimdir.

Sokil 3

Masala 2: Oxuyub-anlama - No moalumdur? Nacibs xanimin Novruz
bayraminda bisirdiyi qogal vo sokarburalarin comi 183 saydadir. Qogallarin
say1 sokorburalarin sayindan 2 dofo azdir. Noyi tapmaliyam? Nocibs xanim
bayramda neg¢o qogal, ne¢o sokorbura bigirdi?
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Moasalo Tam-hissa modeli qurmagla ...dafs ¢ox, ...dofo az miiqayisasine
gora hall edilmalidir.

Plan - Tam: Qogal vo sokarburalarin comi: 183
Hissalor: Qogal 1 hisss, sokarbura 2 hisse Qogal ”
Tam-hisso modeli (Sakil 4): 180
Activinspire proqraminda tam-hisso modelini $dkarbura
qurulur. Modeldan goriindiiyii kimi, tam har biri
qogallarin sayina borabar olan 3 hissadan ?
ibaratdir. 183-ii 3 hissaya bdlsak bir hissani, Sokil 4
yani qogallarin saymni tapmis olariq. Masalonin
hallini da programda saligoli, aydin sokilds yazmaq miimkiindiir (Sakil 5).

Activinspire - Studio x

Fayl Redaktoet Bax Veriasgir Atir Komsk g, “ O cLassFLow (D 2 =30 (eres oo V] 3

x Sahifa icmalgsi i n [iEre]

Holli: . [

==
Qogal >
O+0+0=183 180 @
30 =183 i a
Sakarbura
O-183:3 ’ LT 1 sss
. .9

[1 = 61 (qogallarin say1)
200 = 2" 61 = 122 (sokarburalarm say1) 2

Cavab: Nacibe xanmm bayramda 61 qogal ve 122 sekarbura bisirdi.

CEmENP N

1
[

B DR - YN

3|0

i

Sokil 5

Eksperimental sinifdo giymatlondirmoa kontrol sinifdoki kimi eyni
giymatlondirmo meyarlari tizro aparilmisdir.

3. Naticalar va onlarin miizakirasi
Eksperiment zamani motnli  masalolorin - hallinds  Activinspire
programindan istifadonin  sagird bacariglarmma  tosiri  arasdirilmisdir.
Eksperimentin sonunda eksperimental vo kontrol siniflorin naticalori miiqayiso
edilmigdir. Siniflor arasindaki forgi codvalds gérmok olar.
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Cadval. Yoxlayici eksperimentin naticalari

Sagird- Diizgiin vo tam Diizgiin, tam olmayan Sohv cavablar
Sual- | jorin sayr cavablar cavablar
larin
sayl E K E K E K
E| K

say | % |say | % |say | % |say | % |say | % |say | %

1 231 24 | 10 | 43| 3 |12 |12 |50 | 5 |21 | 1 4 | 16 | 67

2 231 24 | 12 | 50 | 4 17 | 12 |50 | 8 | 33 | O 0 | 12 | 50

Yoxlayict eksperimentin naticalorinin  tohlili  gostorir ki, motnli
moasalalorin hallinds Activinpire programindan istifado soviyyssini yoxlamaga
imkan veran ¢alismalari diizgiin vo tam cavablandiran sagirdlorin say1 kontrol
siniflorlo miigayisads eksperimental siniflords orta hesabla 8 nofar, diizgiin tam
olmayan cavablandiran sagirdlorin say1 orta hesabla 7 nofor artmuis, sohv
cavablandiran sagirdlorin sayi iso orta hesabla 9 nofor azalmigdir.

Beloliklo, eksperimental sinif sagirdlori ilo kontrol sinif sagirdlarinin
ActivInpire proqramindan istifado bacariglarinin Saviyyasini miiqayiso etdikdo
aydin olmusdur ki, eksperiment aparilan sinif sagirdlorinde manimsamo
saviyyasi kontrol sinif sagirdlorine nisbaton togribi 25% yiiksok olmusdur.
Eksperimentin naticalorinin  tohlili gostorir ki, ibtidai siniflordo matnli
mosalalorin  hollindo  Activinpire proqramindan istifado bacariglarinin
formalasdirilmas1 vo inkisaf etdirilmasi tigiin se¢ilon forma vo vasitolor kifayat
gadar somars vermisdir.

Motnli mosalalorin sortini daha yaxsi basa diismok tigiin qisa yazilis
formasi, cadval, sxem, sokil va digar tasvirlordan istifads etmok slverislidir. Hor
bir masaloys uygun qrafik tasvirin qurulmas: masalonin hollini sagirdlor iigiin
asanlasdirir, tam vo dogru cavabin tapilmasini stiratlondirir. Tam-hissa modeli
qurmagla masalo holletmo vordislori sagirdlordo gec formalasir. Activinspire
programindan istifado bu vardislori siiratlondirir. Masalalorin matnini qrafik
tosvirloro kegirmo bacariqlart onlarin sonralar daha ¢otin moasoalalori  hall
etmolarino komok edir.

Aragdirmanin ohato dairasini genislondirmokls toklif olunan programin
sagirdlordo yiiksok motivasiya yaratdigin1i vo riyaziyyatt Oyronmads ¢ox
ohomiyyatli oldugunu miioyyan etmok olar.

4. Natica
Todqiqatda ibtidai sinif sagirdlorinin riyaziyyat dorslorinds Activinpire
programindan istifads bacariglarinin imkanlar1 askar edilmisdir. Eksperimental
todqiqat 1ki dordiincii sinifdo aparilmisdir. Bu siniflor yalmiz iki suala verilon
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cavablar osasinda miiqayiso edilmis, onlarin faizlorina baxilmis vo program
tominatinin tasiri ilo bagh sorhlor verilmisdir. Tobii ki, belo mohdud toadqigatin
naticalori imumilagdirilo bilmaz. Naticalori imumilosdirmak {igiin daha genis
eksperiment vo daha ¢ox sualli todgigatdan istifado etmok lazimdir. Bu todgigat
Baki goharindoki timumtohsil moktoblorin ibtidai siniflorinds  aparilan
tocriibanin miiayyan bir hissasini oks etdirir.

Motnli masalo hall etmo bacariglar: iimumtshsil moktablorin riyaziyyat
kurikulumunun  vacib  bacariglarindandir  [1]. 4-ci  sinif riyaziyyat
kurikulumunda har bir mezmun xotti {izro matnli mosalslorin halline aid
reallagdirilacaq standartlar sagirdlorin diisiinmo bacariglarin1 inkisaf etdirir,
onlar1 hoyati situasiyalart dork etmoys hazirlayir. Matnli mosalo hallino aid
bacariglarin formalagmasinda “Agilli 16vha”ds istifads etdiyimiz Activinspire
programi talimin keyfiyyastini shomiyyatli doracods artirmaga imkan verir.

“Agilli 16vha”don istifado etmoklo kegirilon darslor maraqli olmagla
borabor miisllim-sagird omokdasligi iiclin genis imkanlar yaradir. “Agilh
16vho”do istifado etdiyimiz Activinspire proqraminin imkanlari ¢ox genis
oldugundan riyaziyyat darslorinde masalalorin  matnini qrafik tosvirlora
cevirmak, hoalli morhalalorini anlayaraq sorh etmok, cavablari tam vo dogru
yazmaq miimkiindiir. Activinspire proqrami tolim prosesini video geydo
almagla masalalarin holli prosesino yenidon baxmaga imkan verir, sagirdlori
yaradiciliga istigamatlondirir.

Belaliklo, ibtidai siniflordo motnli masalalarin  hallinds  Activinspire
programindan istifado edilorso todrisin keyfiyyati artar, sagirdlords riyaziyyati
Oyranmoys motivasiya yaranar vo naticods onlarda daha ¢ox riyazi bacariglar
formalasar.
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IBTIDAI SINIFLORDO “TUTUM?” KOMIYYOTININ
OYRODILMOSININ NOZORI OSASLARI

Acar sozlor: kamiyyyat, hacm, tutum, kiitls, litr, kilogram, barel, busel, qallon

Ibtidai siniflordo “tutum” komiyyatinin &yradilmosinds bozi ndqgsanlar
movcuddur. Bels ki, bir cox hallarda bu kamiyyatin avazine “kiitla” kamiyyati islodilir.
Mogalads bu ndégsanlarin sabobi vo onlar1 aradan qaldirilma yollart gostorilir.

M.M.Awiypos

TEOPETHYECKHWE OCHOBbBI OBYYEHUSA BEJIMYUH
«EMKOCTb» B HAYAJIBHBIX KIIACCAX

Kniouesvte cnosa: senuuuna, obvem, eMbKOCHb, AUMp, KUlLo2pamm, oaper,
byuenn, 2aniom

CyIiecTBYIOT HEKOTOPBIE HEOCTATKH B O0YYCHUH BETHMYHHBI KaK EMBKOCTH B
HAYaJIbHBIX KJIaCCax CPeaHEH MIKOJbl. BO MHOTHX CITydasix BMECTO BEIHYHH EMbKOCTh
HCIIOJIB3YIOTCS BEJMYMH Maccoil. B craTbe BBISBICHBI MPUYMHBI ITHX HEAOCTATOK U
yKa3aHbl MyTH X YCTPAHEHHH.

M.M.Achurov

THEORETICAL FOUNDATIONS FOR TEACHING THE QUANTITIES
"CAPACITY" IN THE PRIMARY GRADES

Keywords: quantity, volume, capacity, mass, liter, kilogram, barrel, bushel,
gallon

There are some drawbacks to learning quantities like capacity in primary
school. In many cases, instead of quantities, capacities use mass quantities. The article
identifies the causes of these shortcomings and indicates ways to address them.

Azorbaycan Respublikasinin Milli tohsil konsepsiyasiyasina asason
(Milli kurikulum) hazirlanmis riyaziyyat kurikulumunda tslimin mazmununa
“Olgmoalor” moazmun Xotti daxil edilmis [1; s.8] vo bu mozmun Xattinin
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oyronilmosi moktob toliminin biitiin illorinds nazorde tutulmusdur. Olgma
prosesini kamiyyst anlayisindan ayirmaq miimkiin deyil, ona géro do 6lgma
dedikds har hansi kemiyyatin 6lgiilmasini basa diismok vacibdir. Komiyyat
cisim, hadiso vo obyektlorin 6ziinomaxsus xassasi olub, Ol¢iilmok, miigayisa
olunmag kimi keyfiyyotlori 6ziindo ehtiva edir. Tam orta moktabin riyaziyat
kursunda 6yranilmasi nozards tutulan bir ¢ox fiziki, kimyavi, iqtisadi vo digar
komilyyatlorin osas1 ibtidai siniflorin riyaziyat kursunda qoyulur. Belo
komiyyatlordon iizunluq, vaxt, giymat, doyar, migdar, siirat, hacm (tutum) vo s.
kimi komiyyatlori geyd etmak olar.

Bu komiyyatlordon biri do tutum komiyyatidir. Tutum komiyyatinin
oyranilmasina ibtidai moktobin 1-ci sinfindon baslanilir. Holo 10 dairasinda
adadlar tizarinds toplama va ¢ixma amallorinin dyranilmasinds sagirdlar tutum
komiyyati ilo tanis olurlar. Sagirdlor 6lgii vasitalorindan istifads edorok miixtalif
gablarin tutumunu 6lgiir, gabin tutumunu toxmini miioyyan edir vo aldiglar
naticolori  6lgarok yoxlayirlar. Sonraki siniflordo do sagirdlorin  tutum
haqqindaki tesovviirlori genislondirilir. Bunun da naticasinds ibtidai sinif
sagirdlori litr vo millilitr Kimi tutum vahidlorindon va onlar arasindaki
olagalordon diizgiin istifado edirlor. 1 litrin, yarimlitrin vo 250 millilitrin
miixtalif hissalarini millilitrlo ifads eds bilirlor. Har bir nazari materiala uygun
caligsmalari yerina yetirmoyi dyranirlar.

Lakin tocriiba gostarir ki, bir ¢ox hallarda nainki ibtidai sinif sagirdlari,
hotta yuxar1 sinif sagirdlori vo bozon ibtidai sinif mioallimlari do tutum
anlayisint  dork etmokdo ¢otinlik ¢okirlor.  Tutum komiyyatini  digor
komiyyatlarla, xiisusilo do saha va kiitlo kamiyyati ilo garigdirirlar. Bir torafdan,
adi danisiqda bu s6zdon miixtolif monalarda istifado olunmasi, digor torafdon
iso bozi metodik odabiyyatlarda tutum komiyyatino verilon sothi izahlar buna
sobab ola bilor. Bazon adi danisiqda diizbucaqli soklinds olan torpaq sahasinin
neco agya tutdugu sorusulur: “Sinif nec¢o parta tutur?”, "Meydanga ne¢o masin
tutur?” vo s. kimi ifadslor tutum anlayisinin saho anlayist ilo eynilosmasinag
gotirir.

Digor bir misal: Su vo ya maye yanacaq dastyan masilarin ¢onlori
haqqinda 3 tonluqg, 5 tonluq masin (ton kiitloni bildirir) kimi togdim edirik.
Giindolik moisatds siiso gablardan istifads edirik. Cox nadir hallarda 1 1-lik, 2I-
lik qab soziindon istifado edirik. Adaton 1 kg-liq, 2 kg-liq qab soziinii islodirik.
Bununla da tutum komiyysti 6l¢li vahidi avazino kiitlo komiyatinin 6l¢i
vahidinden yararlaniriq. Eloco do, apteklorden spris alarken adston “mons 1
gramliq, 5 qramliq vo s. qramliq spris verin” deyirik. Bununla da tutum
komiyyatinin 6l¢ii vahidi avazina yens do kiitlo kamiyyatinin 6l¢ii vahidindon
istifado edirik. Dogrudur, praktik olaraq 1millilitrlik hocmo malik olan gab bozi
mayelordo 1 grama yaxin kiitloni 6z daxilins alsa da, onlar bir-birindan forgli
anlayiglardir. Ciinki, eyni bir gab va ya spris sixligindan, xiisusi ¢okisindon asili
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olarag miixtalif miqdarda kiitloni 6z daxilino ala bilor. Oslinds iso gab 1
kilogramliq deyil, 1 litrlik, spris iso 1 qramliq olmayib, 1 millilitrlik tutuma
malik olur. Bu deyimin baslica sobabi yens do tutum komiyyatinin kiitlo
komiyyati ilo, tutumun 6l¢ii vahidi olan litrin kiitlo kamiyyatinin 6lgli vahidi
olan kilogramla, tonla, millilitrin isa gramla eynilosdirilmosidir.

Qeyd etdiyimiz kimi belo yanagsmaya metodik adabiyyatlarda v ibtidai
siniflor tgiin yazilmis riyaziyyat dorsliklorinds do rast golinir. Masalan,
pedaqoji universitetlorin ibtidai sinif miisllimliyi fakiltalori ti¢lin yazilmis
“Moktobin ibtidai siniflorinds riyaziyyatin todrisi metodikasi” adli vesaitdo
tutum anlayis1 haqqinda molumatlar “Kiitlo vo onun 6l¢ii vahidlori ilo
sagirdlorin tanig edilmasi” movzusu daxilindo verilir [2, s.147]. Vasaitdo bu
paragrafda sagirdlorin kiitlo Vo onun oOl¢ii vahidlori ilo tamis edilmoasi
metodikasindan danisildigi halda tutum haqqinda qisa molumat verilir. Bels ki,
tutum komiyyati ilo tanisliqg moagsadi ilo verilon ilk ctimlo beladir: “Sagirdlordo
kiitlo vo tutum haqqinda tosovviir yaratmaq {¢iin, onlar miivafiq olaraq,
kilogram (kq) vo litrlo (I) tamis edilir.” Bu iki komiyyatin daxil edilmasi
metodikasindan paralel olaraq danisilir. Mayelarin litrlo 6l¢iilmasi, 1 litr suyun
1 kq olmas1 va s. kimi malumatlar daxil edilir. Ki¢ik arayisdan sonra yenidon
kiitlonin yeni 6l¢ii vahidi olan qram haqqinda danisilir. Qeyd olunur ki, 1 kub
sm suyun kiitlosi 1 qramdir. Vasaitdo tutum anlayisi haqqinda ns ayrica mévzu
daxil edilmomis, no do tutum komiyyatinin hacm komiyyati ilo
alagalondirilmasina rast golinmomisdir. Biitiin bu deyilonlordon aydin olur ki,
tutum anlayis1 ilo kiitlo anlayis1 forglondirilmomis, oksina bir-biri ilo
olagolondirilmisdir. Bu iki kamiyyatin birgs izahinda bir kalmo do olsa, onlari
forglondiron alamatlordon danisilmir. Sanki bu iki kemiyyat cisimlorin eyni
xassolorini ifado edir, yoni, sanki, kiitlo vo tutum eyni vo ya eynicinsli
komiyyatlordir. Lakin molumdur ki, tutum komiyyati hacm komiyysati ilo
eynicinsli kamiyyatlordir. Bu ¢iir yanasmanin asas Ssobobi bu komiyyatlotin
oyronilmosindoki ndgsanlardan qaynaglanir. Ibtidai siniflor iigiin riyaziyyat
darsliklorinda do bu iki kemiyyatin 6yronilmasi analoji togdimatla verilir. 3-cii
sinif tigiin riyaziyyat dorsliyinds tutum o6l¢ii vahidi kimi “millilitr” ifadosindan
istfado edorkon “Milli- min demokdir” (“Milli- minds bir demokdir” avazino)
deyilmosi do bu komiyyat haqqinda tasavviirlorin Kifayst godor olmamasina
isaradir.

Belo yanagsmanin asas sobabini ali pedaqoji moktablords bu mévzunun
oyraniilmasinds buraxilan bosluqda goriiriik. Komiyyatlor va onlarin 6l¢iilmasi
mosalalorino ibtidai sinflordon vo bazi hallarda moktobagodorki dévrdon
baslansa da, bu mosalalorin nozori osaslari ali pedaqoji moktoblorin Ibtidai sinif
miiollimliyi ixtisasi Ui¢lin “Riyaziyyatin ibtidai kursunun nozori osaslari”
fonninda Oyradilir. Bu fonn tiglin 2020-ci ilds tesdiq edilmis programa goro
komiyyatlor hagqinda nazari biliklor 2-ci kursda 6yranilir [3, s.14] (onu da geyd
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edok ki, program 2022-ci ilds yenilonsa do bu mévzunun dyranilmasine yena do
kifayot qodor todris vaxti ayrilmamisdir). “9sas kamiyyatlor hesab1” bolmasinin
oyranilmasina 12 saat (6 saat mithaziro vo 6 saat praktik masgalo) vaxt ayrilir.
Bu saatlarin da comi 4 saati (2 saat miihaziro vo 6 saat praktik masgoalo)
uzunlug, saha, hacm (tutum), kiitlo, giymat, miqdar, doyor, siirat, zaman
(togqvim), gedilon yol, omok mohsuldarligi, isin miiddati, isin hacmi
komiyyatlori haqqinda timumi molumatlara, bu kemiyyatlorin 6l¢iilmasi, milli
Vo beynolxalq 6l¢ii vahidlarina, onlar arsindaki olagelorin 6yronilmasi tigilin
nozords tutulmusdur [3, s.22]. Olbatto belo qisa zaman araliginda tutum
komiyyati haqqinda ancaq epizodik malumat vermak olar. “Riyaziyyatin ibtidai
kursunun nazori osaslar1” fonni iiglin tortib olunmus todris vosaitlorinds do
tutum Komiyyatinin 6yranilmasinin nozari asaslari haqqinda heg¢ bir malumat
verilmamisdir [5; 6; 7]. Sadaco, kamiyyatlorin 6yranilmasi metodikasina hasr
olunmus vasaitds [2, 5.147] 1litrin 1 kub desimetr oldugu vurgulanir. Biitiin bu
deyilanlora asasan, ali pedaqoji moktablorin ibtidai sinif muallimliyi ixtisasi
ticlin “Riyaziyyatin ibtidai kursunun nozori osaslari” (2022-ci ildo tosdiq
edilmis prograda bu fonn “ibtidai siniflordo riyaziyyat vo onun todrisi
metodikas1” kimi verilir vo bu programa oasason komiyyatlorin 6yranilmasi
nozords tutulmur, Komiyyatlorin &yranilmasi segmo fonn kimi tolobalorin
se¢imino buraxilir) fonnindo tutum komiyyatinin dyranilmasinin bazi nozori
asaslarin1 sGylomayi zaruri hesab edirik

Owvalco kemiyyatin dlciilmasi prosesini xatirlayaq. Insanlar miioyyan
komiyyatlori 6lgmok vo miigayiso etmok tiglin sorti dl¢ii alat vo vasitolorindon
istifado etmislor. Uzunlugu 6lgmoak tiglin addimdan, miiayyan uzunluga malik
agacdan (arsindan) vo s.-don istifads edildiyi kimi, bazi mohsullarin migdarimi
mioyyan etmok tligiin miixtalif gablardan, Kisoalordon, qutulardan vo s.-don
istifado etmoys mocbur olmuslar. Insanlarin istifado etdiklori alot va vasitolor
tarixi inkisaf boyunca tokmillogorok daha olverigli, daha praktik alst vo
vasitlorlo ovoz edilmisdir. Diinya tocriibalori asasinda tohlillor aparildigdan
sonra Ol¢li vahidlori hagqinda miioyyan razilasmalar oldo olunmusdur. Bu
baximdan insanlarin tutum anlayisinin kiitlo vo hocm anlayiglar ilo qarsiligh
olagesino ehtiyac yarandigmi sdylomok olar. Insanlar bir-birlorine verdiklori,
aldiglart vo satdiglari mohsullart — arpa, bugda vo digar donli bitkilori gab
(vedra) vo ya kisa ilo, siid vo ya digor maye mohsullarint miixtalif gablarda
dasimaq vo miibadilo etmok macburiyystindo olmuslar. Miiayyan sahodon
yigilan mohsulun miqdar1 asason eyni forma vo olgiili Kise saylar ilo ifads
olunmus, sagilan siidiin miqdari eyni Ol¢iili gablarin saylari ilo miioyyan
edilmisdir. Kisaya maksimum na godor bugda yigmaq, gaba maksimum na
godor maye tokmok homin 6l¢ii vasitasinin tutumundan asili olmusdur.
Sivilizasiyanin miioyyan morholasinds torazinin meydana galmosi vo ondan
istifado boazi mohsullarin kiitlosine géra tutumunun miqdarin1 vo tarsing,
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tutumuna goro kiitlosinin miqdarint miioyyan etmokds daha olverisli vasitoya
cevrilmisdir. Insanlar tutum ovezino onlarm c¢oki (kiitlo) ekvivalentindon
istifadoyo stiinliikk vermislor (Konkret cografi orazi iigiin ¢oki va kiitlanin
Olgiilmosi praktik olarag eyni odadi giymato malik oldugundan (¢ox ciddi
olmayan farglo natica verdiyindon) dilimizds do kiitlo avazins ¢oki sdziindon
istifado olunmusdur vs indi ds istifade olunmaqdadir).

Lakin, bir ¢ox hallarda gablar, kisalor standart olmadigindan 6nlarla
6lgmoa naticasi do realligi tam oks etdira bilmoazdi. Coki daslar1 (danisiqda heg
vaxt “kiitlo das1” sozii isladilmamisdir) iso aSason miiayyan standart asasinda
hazirlanmis oldugundan standart mohsullarin miqdar1 har yerds osason eyni
natica ilo (adadlo) ifado olunmusdur. Bu dstiinliik zaman-zaman ¢akidan
(ktitlodan) daha ¢ox istifadoys gotirib ¢ixarmigdir. Maye cisimlorin do miqdarini
mioyyan etmok tiglin onun ¢oki (kiitlo) ekvivalentindan istifadays {istiinliik
verilmisdir. Bozi mal vo mohsullarin migdarimi miiosyyan etmok ii¢iin  bu
prosesin oksindon do istifado olunmusdur. Boyiik miqdarda mohsullarin
Olgiistini miioyon etmok ticin onlarin kiitlosini 6lgmok ovoazina tutum
ekvivalentindon istifadoys tstiinliik verilmigdir. Hanst ndv qabdaki mayenin
miqdar1 1 Kkg-dir, hansi gabm tutumu 10 kq bugdaya, hanst név qutunun
(kKisonin) tutumu 50 kq meyvays va s. uygundur. Bu kimi suallara cavab axtarisi
tutum vahidlorinin konkretlosdirilmoasi va dagiglesdirilmasine yol agmisdir.
Belo yanagma tutumun oOl¢ii vahidi olan litro yanasmada da 6ziinii aydin
gostormigdir. Bu 6l¢ii vahidinin yaranmasina qodor tutumun oOlgiilmisi tigiin
miixtilif vasitolordon masalon, vedrs, ¢allok, kisa (Fransada litron, Rusiyada
vedrs, Ingiltorado qallon, busel) kimi vasitolordon istifade olunmusdur.
Owvollor sorabi satmaq tiglin miixtolif forma vo Ol¢iilii gablardan istifado
edilirdi. Mixtalif forma vo 6l¢iilii qablar miixtolif tutuma malik olduqglarindan
bu gablarin tutumu gozoyari miioyyan edilir vo mala uygun satis dayari do
toqribi dlgmoys osason aparilirdi. Bagqa s6zlo, satilan malin doyari migdara
miitonasib olmaya da bilirdi. XVIII asrde Fransada nasilliklo sorab istehsalgisi
olan Klod Emil Jan Batist Litr bu xatan1 minimuma endirmays Cohd etmisdir.
O, ham do maye cisimlorin hocmlorinin 6l¢iilmasi metodikast ilo masgul
olmusdur. Silindrik formali bismis siiso gablar1 (kolba gablari) ilk dofo 0
istehsal etmis, homginin laboratoriya gablarinin da ilk istehsalgisi va istehlakgisi
olmusdur. Eyni zamanda sorab istehsali va satisi ilo maggul olan Yan Batist Litr
sorab mohsullarin1 6lgmok iiglin standart gabdan istifado etmok gorarina golir.
1763-cii ildos o, igarisindoki mayenin miqdarini tayin etmok tigiin hacmi 6lgmok
tisulundan yararlanmagi iroli siirmiisdiir. Standart maye olaraq o, civadon
istifado etmoyi moslohat bilmisdir. Onun bu toklifi 6lmiindon sonra Olgii vo
Coki tizra 1901-ci ilds kegirilmis 3-cii Bas Konfransda gobul olunmus va toklif
etdiyi hocmo malik qgabin tutumu 1 litr (Jan Batist Litrin soarofino)
adlandirilmigdir. Ancaq homin vaxt standart maye kimi civa avazino sudan
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istifado etmok gorara alinmigdir. Konfransin qorarina goéra bir litr normal
atmosfer tozyigindo (760 mm civa siitunu) vo 4°C (+3,98 °C) temperaturda
(suyun sixligi on ¢ox olan temperaturda) 1kq saf suyun hacmi kimi tayin
edilirdi. Tutum komiyystinin olglilmasinds istifado olunmus 1 litrin 1964-cii
ildo kegirilmis Olgii va Coki iizro 12 - ci Bas Konfransda avvalki dlgmanin
qusurlu oldugu miioyyan etmisdir (homin hocmin 1,000028 dm?®) wva litrin
olgiilmasinda ovvalki yanasmadan (4°C temperaturda 1kq saf suyun hacmi)
imtina edilmisdir. Konfransin gorarina asason 1 litr dogiq olaraq 1 kub dm-lik
hocm Kimi gobul edilmisdir (tutum vahidi ovezina yanlis olaraq kiitlo
vahidindoan istifads olunmasinin sababini bu amills ssaslandirmagq olar). SI &l¢ii
vahidlori sisteminds uzunluq ii¢lin asas 6l¢ii vahidi metr (uygun olarag hacm
iiclin kub metr) olsa da, litr hocmin téromo Ol¢ii vahidi kimi geyd edilir:
11=1kub dm=10"kub m (m?).

Beloliklo, miiasir elmi yanasmada da tutum O6l¢ii vahidi olan litrin hor
hans1 mayenin kitlosi ilo olagesindon (xiisusi ilo suyun kiitlasi ilo olan
olagodon) imtina edilmis va o sirf hocm OGlgiisii kimi miioyyan edilmisdir. Litr
hom maye, ham do digar cisimlorin hacmlorini miioyyan etmok iigiin Slci
vahididir. Goriindityli kimi kiitlonin 6l¢iilmasi prosesini asanlasdirmaq mogsadi
ilo litr 6l¢ii vahidinin formalagmasi tutum vo kiitlo kamiyyatlori arasinda
“eynilogmo” qlisuruna yol agmisdir.

Belalikla, tutum anlayisinin ibtidai siniflords 6yradilmasindaki bosluqlar
Vo onlarin aradan qaldirilmasi {igiin asagidaki qonasto galmoak olar:

- Ali pedaqoji moktablorin ibtidai sinif misllimlori hazirlanan
fakiiltolorinds riyaziyyatin ibtidai kursunun nozori asaslart fonninin tadrisinda
komiyysatlorin 6yronilmasine ayrilan saatlarin miqdari azdir.

- Tadris prosesindo komiyyatlorin meydana galmasi va onlarin bir- biri
ilo olagesi haqqinda tarixi molumatlar daxil edilmasi homin komiyyatlorin
mahiyyyatini dork etmays xidmat etmis olardi.

- Komiyyyatlorin 6lgiilmasi ilo bagli motnli masalolorin say1 azdir,
praktik tapsiriglar iso demok olar ki, yoxdur. Belo mosoalalordon tokco
komiyyatlor bolmasinds deyil, digor bolmalords do istifado etmok lazimdir.
Masalon, ”Nisbat Vo tonasiib” movzusunun dyranilmasinds “3 litrlik banka 4,5
kg bal tutur. 15 kq bali yigmaq iigiin nego 1 litrlik gqab lazim olar?” kimi,
Togribi ododlorin yuvarlaglagdirilmasi” mévzusunun dyranilmasinds “1 litrlik
banka 1,5 kq bal tutur. 16 kq bal1 yigmaq tigiin ne¢o 1 litrlik gqab lazim olar?”
(Artig1 ilo yuvarlaqlasdirilaraq cavab 11 banka alinir) kimi masalolor toklif
etmokls, hom artigi ils togribi adadin tapilmasini, hom do litr ilo kg-1n olagosini
gostormis olariq. Elaca do, “Ddsomo liciin 10 I-lik boya gabinin iistiinds 25 kq
yazilmigdir. Bu boya 58 manata satilir” masalo matnina: “11 boya ne¢a kg-dir?”,
“1litr boya negayadir?”, “1 kq boya necayadir?”” kimi suallar vermaklo tutumla
kiitlo, litrlo kq arasindaki forgi vo slagoni gostormis olariq.
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- Ali maktab kursunda ham kamiyatlorin nozari asaslarinin 6yranilmasi
zamani, hom do onlarin todrisi metodikasi1 kursunda litr, barel (barrel), busel,
unsiya, gallon va digor tutum o6l¢ii vahidlorinin xirdalanmasi va ¢evrilmasi ilo
bagli ¢alismalar daxil etmok do bu komiyyatin Gyranilmasine Xidmot etmis
olardu.

Belo masalalor ham ali moktabds, hom do ibtidai moktsbin biitiin
siniflorinda toklif edilo bilor (uygun mozmun daxil edilmokls).

Laborator xarakterli tapsiriglar1 yerina yetitorokon “1 litr nadir?” sualina
praktik cavab vermok zaruridir. Bu magsadls tili 1 dm olan kubu gostararok vo
onun tutumunun 11 oldugunu bildirmok lazimdir. Ali moktabds taqdim olunan
bu tapsiriqdan ibtidai siniflordo do istifado etmok olar. Elo etmok lazimdir ki,
oyrancilorda tutumun tokca maye cisimlarin miqdar xassasi kimi deyil, ham do
digor cisimlorin migdar xassesini ifado edo bildiyini, 1-ci sinfin doarsliyinds
geyd edildiyi kimi “gablarin maye tutumlar1 litrlo Olgiiliir” qonastindon
“gablarin tutumlar1 ham da litrlo 6l¢iiliir” gonastina galo bilsinlor.

Hazirda iqtisadiyyatda barel (barrel), busel, unsiya (unsiya dan kiitlo
vahidi kimi da istifado olunur), gallon kimi tutum vahidlorindin genis istifado
olundugunu nazars alaraq bu kamiyyatlarin litrlo alagasini veririk.

“Barel” ingilis dinindon torciimads ¢ollok monasimi verir. Sorab
mohsullarinin  6l¢iilmasi vo gablasdirilmasinda standart tutumlu (litrdon )
gablardan istifado oldugu kimi, bazi iri hocmli bugda, qargidali kimi donavar
bitkilarin, piva vo neft kimi mayelorin 6lgiilmasinds vo gablasdirilmasinda da
standart tutumlu gablardan-¢alloklordan (bareldan) istifads olunmusdur.

Tutum Ol¢ii vahidi olan barel miixtalif ododi giymatlora malikdir.
Moasalan, 1 ingilis pives bareli 163,66 litr, 1 ABS pivo bareli 117,3 litrdir. Diinya
neft bazarinda neftin o6l¢iilmasindo istifads olunan barel 159,678 I-o borabardir

Busel do barel kimi boyiik hacmli cisimlorin  6lgiilmasinds  vo
gablagdirilma-sinda istifado olunur. Bazi miilahizaloro géro busel qutu monasini
veron gadim fransiz sozii olan "buissiel"-don gétiiriilmiisdiir. Bu qutulardan
(busellordan) alma meyvaloarini saxlamag ve dasimaq tigiin istifado olunurmus.
Hazirda beynolxalq ticarotdo istifado olunan xalis kiitlosi 27,216 kq bugda,
lobya, kartof, noxud tutan bu qutularin-busellorin hocmi 36,36874 dm?-a
borabordir.

Unsiya tutum vahidi kimi 29,5735ml-o (1 ABS unsiyasi). Maye unsiya
iso 28,413 sm*-dir [4, 5.6 ].

Lakin unsiyadan adston qizilin kiitlasinin 6l¢iilmasinds istifads olunur.
Belo ki, miixtalif 6lkolorin 6lgli vahidlarinds bu kiitlo 6l¢iisii 25 qramla -35
qram arasinda doyisir. Azarbaycan Respublikas1 Dovlat Statistika Komitasinin
Ol¢ii vahidlori tosnifatinda lunsiya 28,349523q [4, s.6] kimi verilmisdir.

Tutum komiyatinin Olgiilmasinds daha c¢ox istifado olunan ol¢ii
vahidlarindan biri do gallondur. Bels ki, bu 6l¢ii vahidindon an ¢ox ABS-da
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istifado olunur. Yanacaqdoldurma moantagoalorinds avtomobillor ii¢iin benzin
satisinda hesablamalar qallonla aparilir. 1 qallon (ABS)=3,78541 dm®.
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EXTRACTION-SPECTROPHOTOMETRIC DETERMINATION
OF COBALT(II) IN DIFFERENT OBJECTS

Keywords: Cobalt, chloroform, solvent extraction, spectrophotometry

Mixed-ligand complexes of cobalt (II) with o-hydroxythiophenol derivatives
(0-HTPD) {2-hydroxythiophenol and its derivatives (2-hydroxy-5-chlorothiophenol, 4-
hydroxy-3-thiolsulfonic acid, 4-hydroxy-3-thiolbenzoic acid, 4-nitro-2-
hydroxythiophenol} in the presence of hydrophobic amines (Am). have been studied
by spectrophotometry. The optimal conditions for the formation and extraction of
mixed-ligand compounds have been found and the ratios of components in the
complexes have been determined: (pH 1.9-5.1, (1.3-1.5)x10° mol mL~ HTPD, (1.2-
1.5)><1O’3 mol mL~ Am, A, =540-560 nm, Co(ll): o-HTPD: Am=1:2:2). The Beer’s
law was applicable in the range of 0.05-3.2 pg/mL. The effect of foreign ions and
reagents on the extraction was studied. A procedure has been developed for extraction
— spectrophotometric determination cobalt in different objects.

O.Z.Zalov, K.B.Quliyev, Z.Z.Yaxsiyeva, U.B.Abasquliyeva, S.Q.Oliyev

KOBALTIN (II) MUXTOLIF OBYEKTLORDO
EKSTRAKSIYALI SPEKTROFOTOMETRIK TOYINi

Agar sozlar: kobalt, xloroform, hallediciookos ekstraksiya, spektrofotometriya

Kobaltin (IT) o-hidroksitiofenol téramalori (0-HTT) {2-hidroksitiofenol vo
onun toramalari (2-hidroksi-5-xlorotiofenol, 4-hidroksi-3-tiolsulfo tursu, 4-hidroksi-3-
tiolbenzoy tursusu, 4-nitro-2-hidroksitiofenol} vo hidrofob aminlorla (Am) amals
gotirdiyi miixtolifligandli komplekslori spektrofotometrik iisulla todqiq edilmisdir.
Miixtalifligandli kompleks birlosmoalarin amolo galms Vo ekstraksiya soraiti vo
kompleksdo komponentlarin molyar nisbati miiosyyon edilmisdir: (pH 1.9-5.1, (1.3-
1.5)x107% mol mI™ o-HTT, (1.2-1.5)x10 mol mI™ Am, A,..x =540-560 nm, Co(ll): o-
HTT: Am=1:2:2). Ber ganunu 0.05-3.2 mkqg/ml intervalinda 6ziinii dogruldur. Konar
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ionlarin vo reagentlorin ekstraksiyaya tosiri Oyronilmisdir. Kobaltin miixtolif
obyektlorda ekstraksiya-spektrofotometrik toyini metodikasi islonilmisdir.

A.3.3anos, K.A.Kynues, 3.3.5Ixuuesa, Y.b.A6ackynueea, C.I.Anues

IKCTPAKIIMOHHO-CHEKTPO®OTOMETPUYECKOE
ONPEJAEJIEHUE KOBAJIBTA (II) B PA3JIMYHBIX OB BEKTAX

Knioueswvie cnosa: xobanem, xaopogopm, SKCMpakyus pacmeopumenem,
cnekmpogomomempus

Paznomurangaele  komiuiekcel  kobampTa  (II) ¢ mpoW3BOAHBIMH  O-
rugpokcutnodenona (o-I1I'T) {2-ruppokcuTrodeHon W ero MNPOU3BOTHBIMH (2-
THAPOKCH-5-XJIOPTHO(DEHOII, 4-TUAPOKCH-3- THOJICYIb(POHOBON KUCIIOTHI, 4-THIPOKCH-
3-THONOEH30HHOW  KHCJIOTHL, 4-HUTPO-2-TUAPOKCUTHOGEHONMa} B  MPUCYTCTBUHU
ruapooOHpIX aMuHOB (AM) W3yYeHBl crnekTpodoromerpuuecku. HaiineHbt
ONITUMAJIbHBIC YCIOBHUsSI OOpa30BaHUSl M SKCTPAKIUU PA3HOJIUTAHAHBIX COCAMHEHHH,
OIIpeIeTCHBI COOTHOLICHNST KOMIIOHEHTOB B Komiiekcax: (pH 1.9-5.1, (1.3-1.5)x10°°
moxr mur + o-IIT'T, (1.2-1.5)x1073 mom it AM, Ay =540-560 mm, Co(Il): 0-HTPD:
Am=1:2:2). 3akon bepa npumenum B untepBane 0.05-3.2 mxr/mi. M3yueno BnusiHue
IIOCTOPOHHUX HOHOB W PEareHToB Ha J3KcTpakuuioo. Paspaborana Meroanka
9KCTPAKLUH — CHEKTPOHOTOMETPUIECKOTO ONPEeIEIeHHs KOOabTa.

1. Introduction

Cobalt is a transition element of great industrial importance due to its
valuable alloying, coloring, magnetic, catalytic, and electroplating properties. It
also has biological significance due to its ability to be the active site of
coenzymes, i.e. gram. vitamin B12 [1]. A wide variety of photometric reagents
are known for the determination of cobalt [2-11].

Oxyphenolate complexes of cobalt are insoluble in chloroform, while
mixed ligand complexes with hydrophobic amines and aminophenols are
readily soluble in various organic solvents [5-11]. In this regard, o-
hydroxythiolphenols (HTPD) are very promising reagents, which contain one
hydroxyl and one sulfohydryl group and are a sulfur-containing analogue of
mononuclear polyphenols with the replacement of one oxygen atom by sulfur
atoms. The present work is devoted to the study of the complexation reaction of
Cobalt (1) with o-hydroxythiolphenols (o-HP) in the presence of hydrophobic
amines (Am). From o-hydroxythiophenols {2-hydroxythiophenol (GTP) and its
derivatives (2-hydroxy-5-chlorothiophenol (HCTP), 4-hydroxy-3-thiolsulfonic
acid (HTSA), 4-hydroxy-3-thiobenzoic acid (NTBA), 4-nitro-2-
hydroxythiophenol (GNTF)} in the presence of hydrophobic amines (Am. in
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the presence of hydrophobic amines (Am). Aniline (An) and N-methylaniline
(mAn) were used as hydrophobic amine.

2. Experimental

Reagents. A stock solution (1mg / mL) of cobalt (1) was prepared by
dissolving in water an exact linkage CoSO,4 x 7H,0O in water containing 2 ml
conc. HySO4, and diluted with water to 1 liter [12]. The concentration of the
cobalt solution was adjusted gravimetrically [2,4]. Solutions of HTPD and Am
in chloroform (0.01M) were used. HTPD were synthesized according to the
procedure [14]. Their purity was verified by melting point determination and
paper chromatography. To create the optimal acidity, 0.1M solutions of KOH
and HCI or CH3COOH+CH3;COONH, buffers were applied. The extractant was
purified chloroform.

Apparatus. The absorbance was recorded with a KFK-2
photocolorimeter and a SF 26 spectrophotometer (USSR), equipped with 5 and
10 mm pathlength cells. pH was measured using an 1-120.2 potentiometer with
a glass electrode. IR spectra were recorded on a spectrophotometer "Bruker"
(Germany).

General Procedure for the Determination of Cobalt (I1). Portions of
stock solutions of Cobalt (I1) varying from 0.1 to 1.0 mL with a 0.1-mL step, a
2.2 mL portion of a 0.01 M solution of HTPD, and a 2.5 mL portion of a 0.01M
solution of Am were placed in to calibrated test tubes with ground-glass
stoppers (the volume of the organic phase was 5 mL). The required value of pH
was adjusted by adding 1M HCI. The volume of the aqueous phase was
increased to 20 mL using distilled water. In 8 minnute after the complete
separation of the phases, the organic phase was separated from the aqueous
phase and the absorbance of the extracts was measured on KFK-2 at room
temperature and 540 nm (£=0.5cm).

Charge of the complexes. The binary complexes Co(ll)-HTPD, cannot
be extracted in chloroform or other slightly polar organic solvents. Experiments
with KU-2 and AV-17 ion-exchangers showed that these species are charged
negatively. Electroneutral ternary complexes can be formed in the presence of
Am.

3. Results and Discussion
Choice of organic solvent. The following organic solvents were tested
for the extraction of these complexes: chloroform, 1,2-dichloroethane, carbon
tetrachloride, benzene, toluene, xylene, iso-butanol, and iso-pentanol.
Chloroform was found to be the most effective. At the optimum conditions this
solvent provides degrees of extraction R=95.9-99.1 % (Table 1).
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Table 1. Optical characteristics, precision and accuracy of the
spectrophotometric determination of Co(ll) with HTPD and Am

The pH R,% | Amax Molar IgKeq IgB | lgKe | Working
Compound range of (nm) | absorptivity range /
maximum (L- mol™ ng Sem
extraction cm™t) e 10
Co-HTP- 3.5-5.8 98.4 | 545 2.58 8.46 | 13.67 | 10.56 | 0.5-70
An
Co-HTP- 3.6-5.9 98.5 | 550 2.71 8.49 | 13.62 | 10.58 | 0.5-80
mAn
Co-HXTP- 3.0-5.1 96.9 | 552 2.89 7.96 | 12.85 | 10.61 | 0.5-85
An
Co-HXTP- 3.1-5.2 97.4 | 560 2.97 7.98 | 12.83 | 10.65 | 0.6-80
mAn
Co- HTSA 2.5-4.1 95.9 | 540 3.12 7.78 | 12,55 | 10.72 | 0.5-100
-An
Co- HTSA 2.3-3.8 97.8 | 548 3.38 7.81 | 12.64 | 10.77 | 0.6-95
-mAn
Co- HTBA 2.4-35 96.7 | 556 3.49 7.41 | 11.94 | 10.83 | 0.5-80
-An
Co- HTBA 2.2-34 98.3 | 552 3.55 7.58 | 12.20 | 10.85 | 0.5-85
-mAn
Co- HNTP 1.9-31 99.1 | 558 3.69 6.38 | 10.24 | 10.89 | 0.6-80
-An
Co- HNTP 1.8-2.9 98.5 | 560 3.72 6.65 | 10.17 | 10.92 | 0.5-80
-mAn

Influence of the pH of the Aqueous Phase. The effect of pH on the
formation of Co(ll)- HTPD -Am complex was studied, in order to find a suitable
pH that can be adopted in the determination of cobalt(ll). The absorbance was
found to be maximum in the pH range 1.8-5.8. Extraction of Co(ll) enhanced with
the increase in the acidity of the initial solution; the further increase in acidity lead
to the gradual decrase of recovery, which was obviously associated with a decrease
in the concentration of the ionized form of HTPD. Probably, it is present in the
Solution in the nondissociated state. At pH > 7.6, the complexes were hardly
extracted, obviously because of the decrease in the degree of Am protonation.

Absorption maxima, reagents concentrations, molar absorptivities and
effect of time. The absorption maxima (Amax) Of the ternary Co(ll)-HTPD-Am
complexes lie in the range of 540-560 nm (Table 1). All colour reactions are very
contrast since the initial solutions are colourless (Amax wtep = 275-280 nm).
Complete extraction is achieved at reagent concentrations not lower than (1.3-
15)x10° mol mL™ (HTPD) and (1.2-1.5)x10° mol mL~ (Am). Co(ll)
concentration ranges in which the Beer’s law is obeyed are listed in Table 1. The
calculated molar absorptivities (smax) belong to the interval (2,58-3,71)x10% mL
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mol™* cm™. Colour develops almost immediately after the reagents addition. The
absorbance of the extracts is stable for at least 48 hours. The optimum shaking time
is 10 min.

Stoichiometry of the Complexes and the Mechanism of Complexation.
The molar ratios of the components of the ternary complexes were established by
the equilibrium shift method and the method of Asmus [15]. The results show a
complex composition of 1:2:2 (Co(ll):HTPD:Am). The formation of ternary
complexes can be presented in the following way. When cobalt interact with two
molecules of HTPD, they form doubly-charged anionic complexes, which are
extracted with two molecules of protonated Am. Using the Nazarenko’s method
[11], we found that the cobalt complexation form is Co®". Hence, the complexes
can be regarded as ion associates between doubly charged anionic chelates
[Co(HTPD*),]*> and two protonated Am species: (AmH*),[Co(HTPD),]. The
stability constant of Co(ll)-HTPD-Am complexes was calculated and found to be
lgB = 10.17-13.67 at room temperature.

The disappearance of the pronounced absorption bands in the 3200-3600 cm™
with a maximum at 3460 sm™ observed in the spectrum of HTPD, says that the -OH
group is involved in the formation of the complex. The observed decrease in the
intensity, absorption bands in the area 2580 sm™ shows that -SH group involved in
the formation of coordination bond in the ionized state. Detection of the absorption
bands at 2380 cm™ indicates the presence of a protonated aniline [13].

Several equilibrium processes are important when we describe quantitatively
the formation and subsequent extraction of (AmH"),[Co(HTPD),].

Formation in the aqueous phase:

[Co(HTPD)2]" (ag) +2AM H+(aq) —(AmH),[Co(HTPD)2] ag) Q)
Distribution:

(Am H)z[CO(HTPD)z](aq)H (AmH)z[CO(HTPD)g](org) (2)
Extraction from water into chloroform:

[CO(HTPD),]* (aq) +2AMH" gy <> (AmH)2[Co(HTPD)2]org) (3)

The equilibrium constants describing these processes are shown in Table 1.

The stability constant determined by crossed lines method. The sizes of
equilibrium constant K, calculated on a formulalg K, = 1gD — 2lg[AmH"] were
presented in table 1. Calculation of extent of polymerization of complexes was
carried out on the equation [9-11]. The made calculations showed that ternary
Co(I)-HTPD-Am complexes in an organic phase won't be polymerized and are in
a monomeric form (y =1,08-1,31).

Effect of foreign ions and reagents. The effect of various ions and reagents
on the extraction-spectrophotometric determination of 20 pg cobalt (II) is
summarised in Table 2. It can be assumed that large amounts of alkaline ions,
alkaline-earth ions, NH., W(VI), Mo(V1), Cl, S;0z, F, NO®, SO, POy, tartrate,
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citrate, oxalate and tiron; moderate amounts of Cr(V1), Cr(lI1), Zn(ll) and Cd(ll);
and small amounts of Mn(ll), Sn(ll), Cu(ll), Al(lI), ascorbic acid and SCN™ are
tolerable. Ni(ll), Fe(lL, 1), V(IV,V), Ga(lll), In(l11), and TI(II1) interfere seriously
at a ratio of 1:1 with respect to Co(ll). However, the interfering effect of some of
these ions can be reduced by masking with oxalate, citrate or EDTA (see Table 2).
Co-HTP-An-water-chloroform system are given in Table 2.

Table 2. Effect of foreign ions on the extraction of 20 ug cobalt (1)
Foreign mg Fl-to-| Co R,% | Foreign mg | Fl-to | Cofound| R, %

ions and Co | found ions and Co
reagents ratio reagents ratio
(FI) (F1)

Citrate® | 5 | 250 | 20.03 | 1005 | Fe(ll) | 05 | 25 | 19.25 | 85.0
Oxalate> | 10 | 200 | 20.13 | 102.6 | Fe(lll) | 05 | 25 | 2090 | 118.0

Tartrate” 25 250 5.05 101.0 1.0 20 20.05 101.0
Ascorbic | 0.5 25 5.15 103.1 | V(IV) 0.05 25 20.55 111.0
acid

EDTA | 05 | 25 | 510 | 1020 | V(v) | 005 | 25 | 19.25 | 85.0
CDTA | 0005 | 025 | 19.73 | 946 | cd* | 02 | 10 | 1986 | 97.2
Tiron 25 | 125 | 2011 | 1025 | Ccu®* | 006 | 3 | 2017 | 103.4

SCN° 0.025 | 10 | 20.13 | 102.6 1.2° 6 20.04 | 100.8
cr 20 100 | 20.20 | 1040 | AP 5 250 | 20.08 | 101.6
S,05% 10 200 | 19.92 | 985 10° | 500 | 20.02 | 100.3
F 10 500 | 20.20 | 104.0 10 | 500 | 20.13 | 100.4
NO; 20 | 1000 | 20.02 | 100.3 | zn* 0.5 25 20.04 | 100.8
S0,% 20 500 | 20.03 | 100.5 1.0° | 50 20.18 | 1035
PO* 7 225 | 20.10 | 102.0 | Zr(1V) 30 | 150 | 20.18 | 1035
Clo, 0.1 05 | 20.73 | 94.6 15" | 500 | 20.01 | 100.2
NH," 20 500 | 20.02 | 100.3 | Nb(V) 05 | 25 | 1925 | 850
Na* 30 | 1500 | 20.13 | 100.4 10" | 500 | 20.04 | 100.8
K* 30 | 1500 | 20.11 | 102.2 | Ti(IV) 25 | 125 | 20.17 | 103.4
Ca? 15 500 | 20.01 | 100.2 5' 250 | 19.88 97.7
Ba* 5 250 | 20.15 | 103.1 Ni%* 25 | 125 | 1991 | 98.2
Srt 20 100 | 20.11 | 1022 | Cr(Vl) | 25 | 125 | 1991 | 98.2

Mg** 30 1500 | 20.18 | 103.5 | Cr(lll) 1.5 75 19.80 96.0
Mo(V1) 5 250 | 19.85 | 97.0 W(V1) 5 250 19.88 97.7

%in the presence of 2.5 mg oxalate;

®in the presence of 0.75 mg SC(NH,),; 10 min extraction time;
in the presence of 2.5 mg oxalate;

in the presence of 3.0 mg citrate;

in the presence of 0.75 mg EDTA,; 15 min extraction time;

in the presence of 3.0 mg NaF;

in the presence of 3.0 mg Ascorbic acid.

c
d
e
f
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Effect of Cobalt (I11) Concentration. The adherence to Beer’s law was
studied by measuring the absorbance value of the series of solutions containing
different concentrations of the metal ion. A linear calibration graph drawn
between absorbance and the metal ion concentration indicates that Co(ll) may
be determined in the range 0.5-100 pug/ml (table 1). Table 3 summarizes the
calibration characteristics obtained with HTPD+An. With the increase of the
basic amine (pKa) complexes improved analytical parameters (pKa(An)=4.58,
pKa(mAn) = 4.85.

Table 3. Analytical characteristics of some ternary complexes of Co with
o-hydroxythiophenol derivatives in the Presence of aniline

Compound LOD*: LOQ*: SS*: Beer’s law The equation
ng mL | ng-mL* | pg cm? range of calibration

! (ug: mL™) curves
Co-HTP-An 15 53 2.30 0.05-2.8 0.045+0.110x
Co-HXTP-An 14 46 2.22 0.05-2.8 0.056+0.107x
Co- HTSA -An 13 42 2.17 0.05-2.8 0.069+0.103x
Co- HTBA -An 13 42 1.95 0.05-3.0 0.045+0.131x
Co- HNTP -An 12 39 1.87 0.05-3.2 0.054+0.133x

Note*: LOD- Limit of detection; LOQ - Limit of quantification; SS-Sandell’s
sensitivity.

The proposed method compares favourably with the existing ones (Table 4) and
offers the advantages of better simplicity, rapidity, sensitivity and selectivity [2-6].

Table 4. Comparative characteristics of the procedures for determining of cobalt

Reagent [Ref.] pH (solvent) A, | €10" | Beer’s law range
nm (ug x5cm’®)
Nitroso-R-salt [2] weakly acidic 415 35 0.7-29
medium

1-nitroso-2-naphtol [2,4] >3 415 2.9 0.8-56

2,3,5-triphenyl-2H- 5.2-5.8 525 4.26 0.2-75
tetrazolium chloride [3]

2-nitroso-1-naphtol [2] >4 365 3.7 0.1-60

HTSA -An 2.3-3.8(CHCI3) | 540 3.12 0.6-95

HTBA -An 2.4-3.5 (CHCI3) | 556 3.49 0.5-80

HNTP -An 1.9-3.1 (CHCI3) | 558 3.72 0.6-80

4. Analytical Applications
The proposed method under the already established optimum conditions was
applied for the determination of Co(ll) in various objects. The results presented
in Table 5 and Table 6 indicate the successful applicability of the proposed
method to real sample analysis.
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Determination of Cobalt (1) in Steel. A weighed sample of 0.2 g was
dissolved in 20 ml of H,SO, (1: 1) was oxidized with a few drops of
concentrated nitric acid and evaporated twice lo vapor SO3. The precipitated
salt was dissolved in 20 ml of 15% tartaric acid under heating, the solution was
cooled, adjusted with water to 100 ml in a volumetric flask, stirred and filtered.
An aliquot of 5 ml was put into a separatory funnel, was added 1 ml of 10%
hydroxylamine solution, 1 ml of 3% ascorbic acid and was determined
cobaltusing the proposed procedures.

Determination of Co (I1) in Sewage Water and Bottom Sediments. 11
taken for analysis of waste water is evaporated to obtain a precipitate, do not
boil. The precipitate was dissolved in 5 ml of HNO3, was transferred to a 50 ml
flask and diluted to the mark with water.

Table 5. Determination of Cobalt in steel (n=6, P=0.95)

Compound Steel X Sy € S u

Co-HTP- | M441 | 0.0124 | 3.12x10" | 3.28x10™" | 0.025 |(1.24+0.0328) x10 *
An (0.012

Co-HXTP- | %Co) | 0.0129 | 3.27 x10* | 3.31x10* | 0.022 [(1.29+£0.0331) x10 *
An

Co- HTSA 0.0118 | 3.16 x10* | 3.45x10* | 0.017 [(1.18+0.0345) x10°
-An

Co- HTSA | Mei56 | 0.520 0.026 0.021 0.037 0.520+0.0210
-An (0.56 %

Co-HTBA | Co) 0.569 0.020 0.027 0.033 0.569+0.027
-An

Co- HNTP 0.552 0.029 0.021 0.049 0.552+0.021
-An

Table 6. Determination results of cobalt (I1) in the Sewage water and Bottom
sediments (n =6, P = 0.95)

Found in the
Compound Analysis Added, png | Found, pg | sample, ug/ kg | S
object
- t. S
X =t+—"=
Jn
Sewage water
Co- HTBA -An | Sample 1 2.0 2.45 0.45+0.05 0.06
Co- HNTP -An | Sample 2 5.0 6.14 1.14+0.11 0.07
Bottom sediments
Co- HTBA -An | Sample 1 5 6.26 1.26+0.05 0.05
Co- HNTP -An | Sample 2 5 6.92 1.92+0.04 0.08
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COMPARISON OF ADSORPTION PROPERTIES OF EXPANDABLE
AND EXPANDED GRAPHITE
IN RELATION TO BRILLIANT GREEN

Keywords: water treatment, expandable graphite, expanded graphite, brilliant
green

In the presented article the adsorption of Brilliant green, a cation-type dye, with
expandable and expanded graphite was compared. The effect of the initial
concentration of the dye on adsorption was studied, the adsorption isotherm was
established, and the Langmuir and Freundlich isotherm models analyzed the adsorption
isotherm. Based on the results, it was determined that the Langmuir isotherm model
better explains the adsorption of Brilliant green dye with both expanded and
expandable graphite.

S.B.Oliyeva

GENISLONDIRILO BiLON VO GENISLONMIS QRAFITIN BRILLIANT
YASILINA QARSI ADSORBSIYYA
XASSOLORININ MUQAYiSoSi

Acar sozlar: suyun tomizlonmasi, genislandirilo bilon qrafit, geniglonmis qrafit,
brilliant yasih

Toqdim olunan mogqalado kation tipli boyaq madde olan Brilliant yasilin
geniglondirilo bilon vo genislonmis qrafitlo adsorbsiyasi miiqayise edilmisdir. Boyaq
maddssinin ilkin qatihiginin adsorbsiyaya tosiri Oyronilmis, adsorbsiya izotermi
qurulmug, Langmuir vo Freundlich izoterm modellari ilo adsorbsiya izotermi tohlil
edilmisdir. Naticolor osasinda miioyyan edilmisdir ki, Lengmuir izotermi modeli
Brilliant yasil boyaq maddssinin ham genislondirle bilon, ham ds genislonmis grafitls
adsorbsiyasini daha yaxsi izah edir.
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C.b.Anueea

CPABHEHUE AJICOPEIIMOHHBIX CBOMCTB PACIIMPSIEMOI'O
N PACHIUPEHHOTI'O I'PA®UTA 110 OTHOIIEHHUIO
K BPUWIJIMAHTOBOMY 3EJIEHY

Knioueswvie cnoea: 6o0onoozomoska, pacwupsemviii zpagum, pacuiupeHHblil
epaghum, OpUIIUAHMOBDLI 3eNeHbIL

B npexacraBneHHOI cTaTbeé NPOBEACHO CPAaBHEHHE alCOPOIMU KpPaCHTEI
KaTHOHHOTO THMAa OpWIJIMAHTOBOTO 3€JCHOT0 PACHIMPSIEMOr0 M PacUIMPEHHOTO
rpaduroM. M3ydeHo BiIMsAHME HAYalbHOW KOHLEHTPALUH KpAacuUTeNs Ha afcopOLHMIo,
YCTaHOBJIEHa H30TE€pMa aAcopOLMHU, NPOBEIECH aHAIN3 H30TEPMbl aacopOLuu B
mogensix Jlenrmropa u @peitnauxa. Ha ocHOBaHMM MOy4eHHBIX PE3yJbTaToOB OBLIO
YCTAHOBJIGHO, YTO MOJeNb H30TepMbl JIeHrmiopa iydiie OOBACHIET aicopOLHio
OpWJITMAHTOBOTO 3€JIEHOI0 KaK PaCIIUPSEMOro, TaK U PACIIMPEHHOTO IPapUTOM.

1. Introduction

Toxic inorganic and organic chemicals are released into the environment,
polluting water, air, and soil. Each contaminant has its health risk profile, while
a large number of types of water pollutants and the low level of water self-
purification make water pollution more dangerous than air pollution [6]. Water
pollutants can be geological and anthropogenic (man-made). Geological
pollution of water occurs when groundwater passes through sedimentary rocks
and soils allowing the absorption of a wide range of compounds such as
fluorides, arsenates, calcium, chlorides, magnesium, nitrates, iron, etc. [10].
Anthropogenic pollutants include heavy metal ions, fertilizers, synthetic
detergents, metalloids, anions, oils, synthetic organic dyes, pesticides, drugs,
hydrocarbons, etc. includes [3]. Bacteria, viruses, and parasites are classified as
biological contaminants, while elements with unstable atoms such as cesium,
plutonium, and uranium, which can emit ionizing radiation, are classified as
radioactive contaminants. The adsorption method used in water treatment is
safe, allows the removal of contaminants of lower concentration, the process is
cheaper and the equipment used is simple in terms of design and operation.
Activated coal, zeolite, clay, agricultural and industrial waste materials,
biomass, polymers, etc. are used as adsorbents for water treatment by the
adsorption method [5]. It is important to select an appropriate adsorbent for
wastewater treatment by adsorption. This is because the adsorption process is
affected by the nature of the adsorbate, i.e. molecular weight, molecular
structure, molecular size, concentration in the wastewater, as well as the surface
area of the adsorbent [13].

Therefore, the adsorption of cation-type dye Brilliant green (BG) has been
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compared with both expandable graphite (EG) and expanded graphite at 300°C
(EG300) adsorbents.

BG is toxic when ingested, causing severe skin burns and eye damage,
allergic skin reactions, and skin irritation. Also, when BG is heated, highly
toxic NOy and SOy gases are released and are very toxic to aquatic organisms
[14]. Therefore, it is important to remove BG from wastewater.

2. Materials and Methods

2.1. Materials

The natural graphite used in the research is of Chinese origin and is
99.9% pure. The size of graphite particles is 100 mesh. This study also used
"chemically pure" concentrated sulfuric and nitric acids.

BG (C27H34N204S, Mw=482.6 g/mol, Amax=590 nm) with a purity of
"pure for analysis™ was taken as adsorbate (Sigma-Aldrich). BG is also known
as Basic green 1 and Emerald Green. BG is a green powdery substance soluble
in water and ethanol [14]. The molecular structure of BG is shown in Figure 1.
The stock solution of the dye was prepared by dissolving 0.5 g BG in 1.0 | of
distilled water. The working solutions were obtained by diluting the stock
solution.

HaC” "N~ “CHa

(] .
1}

5-0

| HO-S
J 0 °
JN’A‘"GHg
HaC
Figure 1. Molecular structure of BG

2.1. Methods

2.1.1. Synthesis of EG and EG300

EG and EG300 samples were synthesized using a known methodology
[15]. According to this method, natural graphite was intercalated in a mixture of
93% sulfate and 67% nitric acid in a ratio of 86:14 for 20 minutes. After
intercalation, the product was washed with distilled water to neutral pH and
dried at 115°C for one hour. The EG300 was synthesized by heating the
obtained EG in a muffle furnace at 300°C for 2 minutes.

2.1.2. Batch adsorption experiments

To determine the adsorption capacity of EG and EG300, the adsorption of
BG with these adsorbents at different concentration intervals was carried out
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under static conditions. The initial concentration of BG was changed in the
range of 0.48-48.26 mg/l (v=0.015; g=0.015). After the adsorption process
under static conditions for 24 hours, the solid and liquid phases were separated
and the equilibrium concentration of the dye in the solution was determined on
a UV-VIS spectrophotometer (Thermo Scientific™ GENESYS 30). The
experimental results were calculated by the following formulas expressed as the
adsorption equilibrium capacity (ge, mg/g) and removal percentage of EG and

EG300 for the dye:
(C,-Co)*V
e (1)
C,-Cp
R(%)==C= <100% (2)

where Co and C, are the initial and equilibrium concentration,
respectively, V is the volume of BG solution (mL) and m is the mass of
composite (Q).

3. Results

3.1. Effect of BG initial concentration on adsorption

It is known that one of the main factors influencing the distribution of
adsorbates between solid and liquid phases is their initial concentration [2].
Taking this into account, the effect of the initial concentration of the dye on the
adsorption was first studied. The results of the study are given in Table 1. As
can be seen from the table, the adsorption rate is high (R>45%) at low values of
the initial concentration of the dye (Cy<19.3 mg/l) in BG adsorption with both
EG300 and EG. However, with a further increase in concentration, a decrease in
the adsorption percentage was observed. This is explained by the fact that
adsorbents have a limited number of active sites for adsorption, and an increase
in the initial concentration of the dye leads to saturation of the adsorbent surface
[4]. Also, at high concentrations, the dye may be present in the solution in the
form of associates, which causes them to diffuse at a weak rate into the pores of
the adsorbent [4].

Table 1. Dependence of the adsorption percentage on the initial dye
concentration in the solution

EG Co.mg/l| 048|241 | 483|965 (1448|193 2413 |2896|33.78| 4343|4826

R% 534|508 [487(476|468 456424 405 [372 |353 |342
EG300| Co.mg/l | 048 | 241 | 4.83 | 9.65 | 1448|193 | 24.13 | 2896 | 33.78 | 43.43 | 48.26

R% 713|687 |664)655]641 631605 541 |513 (494 [483
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3.1. Adsorption isotherms
The adsorption isotherm was investigated with Langmuir and Freundlich
isotherm models. The nonlinear equations of isothermal models are as follows

[4]:

— Ima®1Ce
e [+K;C, (3)
/1
q,~KpC." @

where, C is the equilibrium concentration of the dye, (mg/l); ge-adsorption
capacity at equilibrium (mg/g); gmax-maximum adsorption capacity of adsorbent
corresponding to the monomolecular layer (mg/g); K_-Langmuir isotherm
constant (I/g); Kg-Freundlich isotherm constant (L/mg); 1/n-heterogeneity
coefficient.

The nonlinear fit of the Langmuir and Freundlich isotherm models is
given in Fig.1.
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Figure 2. Isotherm plot for experimental data and Langmuir and Freundlich models

48



COMPARISON OF ADSORPTION PROPERTIES OF EXPANDABLE AND ...

The determined values of the corresponding parameters of the models are
given in Table 2 (in table R? is the correlation coefficient).

Table 2. Langmuir and Freundlich isotherm parameters of adsorption of BG

EG
Langmuir Freundlich
Omax K. RL R Kr 1/n R
30.15 0.04 0.34+0.98 0998 | 1.69 | 0.67 | 0.990
EG300
Langmuir Freundlich
Omax K. R. R’ Ke 1/n R
36.49 0.06 0.40+0.99 0992 | 325 | 0.61 | 0.984

The Langmuir isotherm model characterizes adsorption processes
occurring on homogeneous surfaces. Higher correlation coefficients were
observed with the Langmuir isothermal model for both EG and EG300. The
maximum adsorption capacity calculated according to this model is 30.15 mg/I
for EG and 36.49 mg/l for EG300. An increase in the initial concentration of the
dye (0.48+48.26 mg/l) based on the calculated values of the separation factor
(RL) leads to a decrease in the value of the separation factor. The fact that the
values of the separation coefficient are less than 1 for both EG and EG300
indicates the possibility of adsorption in the indicated concentration ranges [4].

The Freundlich isotherm model describes the adsorption process on a
heterogeneous surface. The fact that the value of the parameter 1/n calculated
according to this model is less than 1 (EG 1/n=0.67; EG300 1/n=0.61) indicates
that the physical process predominates during the process and 67% of the EG
surface and 61% of the EG300 surface are composed of active centers of equal
energy [4].

According to the gmax parameter of the Langmuir model, the EG and
EG300 were compared with other adsorbents in the literature.

Table 2. Comparison of results

Adsorbent Omax, MY/g Reference
Red clay 125 [8]

Kaolin 65.42 [7]
Chemically 18.21 [11]
modified areca nut husk

Luffa cylindrical sponge 18.20 [9]

Tannin gel 8.55 [1]

EG 30.15 Present study
EG300 36.49 Present study
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As can be seen from the table, the adsorption capacity of adsorbents is red
clay > kaolin > EG300 > EG > areca nut husk > Luffa cylindrical sponge >
tannin gel. In terms of BG adsorption, EG and EG300 are inferior only to red
clay and kaolin and can be considered effective.

4. Conclusion

The results show that the adsorption capacity of EG300 (36.49 mg/l) is
higher than that of EG (30.15 mg/l). It is known that pore volume and specific
surface area increase as a result of the expansion. According to the literature,
the adsorption of dyes on the surface of graphite-based carbon materials
corresponds to the m-m stacking interaction. Therefore the specific surface area
is the key factor in the adsorption of BG by EG and EG300. As a result, the
higher sorption capacity of EG300 than EG can be attributed to the fact that
EG300 has a higher surface area as a result of expansion [12].
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NEFT BiTUMU

Agar sozlar:  Bitum, bitumun alinmasi, asfalten, qotranlar, yaglar,
oksitursular, heterotsiklik birlasmalor

Bu aragdirma neft bitumunun istehsalimin asas tisullarini taqdim edir. Qaliq,
oksidlogmis vo miirokkob bitumun xarakterik xiisusiyyotlori verilmisdir. Icmal
bitumun funksionalligint vo kimyasini tohlil edir. Asfaltenlorin, qatranlarin vo yaglarin
bitumun xtiisusiyyatlorina tasiri,bitumda olan heterotsiklik birlagmalorin qurulusu
miizakiro edilir, eyni zamanda bitumun miasir dovrimiizdo kimyanin miixtolif
saholorinds rolu va istiraki vurgulanir.

A.C.Iypoanos, 3.A.I'yceitnosa, ®.X. Pawnu, B.A.Mameoosa
HE®TSAHON BUTYM

Knrwouesvie cnosa: bumymwi, npouzeodcmeo bumymos, acpanvmenvl, cmoinl,
MAcaa, OKCUKUCTOMDbL, 2eMEPOYUKTULECKUE COCOUHEHUS]

B nanHOM wmccienmoBaHUM TPECTaBIEHBI OCHOBHBIE CITIOCOOBI MPOHM3BOJICTBA
HePTSHBIX OWTyMOB. [IpWBeseHBI XapaKTEPUCTHYECKHE CBOWCTBA OCTAaTOYHBIX,
OKHCJICHHBIX M  KOMIUIEKCHBIX ~ OuTymMoB. B 0030pe  aHanmusupyrorcs
(YHKIIMOHANBHOCTh M XUMHYECKWH cocTaB Ouryma. OOcCyXmaercs BIHSHUE
acdarbTeHOB, CMOJI M Macel Ha CBOWCTBa OMTYMOB, CTPOCHHE T€TEPOIUKIMYECKUX
COeJIMHEHNH B OWTyMax, MPH STOM IOJYEPKUBACTCS POJIb M ydacThe OWUTYMOB B
Pa3IMYHBIX O0JIACTSAX XMMHH B HAIITy COBPEMEHHYIO JI0XY.

A.S.Gurbanov, E.A.Guseinova, F.H.Rashli, V.A.Mammadova
OIL BITUMEN

Keywords: Bitumen, bitumen production, asphaltene, resins, oils, oxyacids,
heterocyclic compounds

This study presents the main methods of production of petroleum bitumen.
Characteristic properties of residual, oxidized and complex bitumen are given. The
review analyzes the functionality and chemistry of bitumen. The effect of
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asphaltenes, resins and oils on the properties of bitumen, the structure of heterocyclic
compounds in bitumen are discussed, at the same time, the role and participation of
bitumen in various fields of chemistry in our modern era is emphasized.

Giris

Bitum asfalt aqreqatlar1 arasinda baglayici rolunu oynayan, yol tikintisi
sahasinds on ¢ox istifado olunan materiallardan biridir. Asfalt baglayici, yol
ortliyli proseslarinda istifado olunan kompozitdo mineral agreqat hissacikloarini
bir yerds saxlayan yapisqan materialdir. Bu xam neftin distillo edilmasindan
sonra alds edilon qaligin miixtalif yol/magistral tikinti va digor istifadalor tigiin
spesifikasiyalara cavab veran mohsul istehsal etmok {igiin hava iifiiriilmasi vo
ya halledici tsulu ilo tomizlondiyi emal zavodunun moahsuludur.Bitum
Avropada istehsal olunan mohsula verilon addir, asfalt baglayici iso Simali
Amerikada va bir ¢ox 6lkalords istifads olunur. Hal-hazirda neftdan alds edilon
bitumun shamiyyatli bir hissasi yol 6rtityii proseslarine yonaldilir, galan hissasi
iso digor tikinti proseslorinda, mosalon, ronglomo, laklar, dam Ortiiyi,
izolyasiya, pasdan qoruyucu kompozisiyalarin istehsali, akkumulyator qutulari
Vo rezin mohsullarin, sylac astarlarinin vo yanacaq briketlorinin istehsalina sorf
olunan baslangic materiallardan biri kimi istifads olunur.

Bitumun alinmasi

Bitum tabii sokilda yaranir vo xam neftin tomizlonmasindan sonra da
qalir. XX asrin avvallorindan bori bituma olan tolobat tobii monbalordon oldo
edilon tolobi xeyli istoloyir. “Tobii” bitum yeralti xam neft yataglarinin
yaxinliginda tapilir, burada yeriistii sizmalar geoloji qirllmalarda bag vera bilor.
Bu tobii materialin miqdar1 vo tobiati bu materialin xiisusiyyatlorini doyisdiran
bir sira tobii proseslordon asilidir. Bu mohsul tez-tez mineral maddo ilo
miisayiat olunur, migdari va tobioti belo bir qarigigin meydana galmasinag sobob
olan soraitdon asilidir.

Xam neft doniz organizmlorinin galiqlarindan vo okean yataginda
pal¢iq vo gaya pargalar ilo yigilmis bitki mongali maddslordon amals golir.
Milyonlarla il orzindo iizvi maddalor vo palgiq yiizlorlo metr galinliginda
tobagalora toplanir, iist tobagolorin boyiik ¢okisi alt tobagoalori ¢okiintii
stixuruna sixigdirir. Organizmlorin vo bitki mongali maddalorin xam neftin
karbohidrogenlarina ¢evrilmasinin yer gabiginin istiliyinin vo yuxari ¢okiintii
toboagalarinin totbiq etdiyi tozyiqgin, ehtimal ki, bakterial tasirin vo radioaktiv
bombardmanin tasirinin naticasi oldugu disiiniiliir. neftin omolo galdiyi
¢okiintii sixurunun tizaring alava ¢okiintii gatlar1 ¢okdiiyli {igiin alave tozyiq
nefti masamali siixurdan yan-yana vo yuxariya dogru sixirdi, masamali gaya
yer sathino gadar uzanir vo neftin i¢indon sizmasia imkan verir, daha yiingiil
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fraksiyalar (mosolon, propan vo butan), sonra nafta, kerosin va qaz yagi,
distillalor va qisa qaliglar ¢ixir. Mohz bu qisa galiq bir ¢ox miixtalif daracali
bitumun istehsalinda istifads olunan xammaldir. Qisa qaliq vasitasilo oksigen
ufiiriiliir vo istifado olunan temperatur va tozyiglardon vo na godar oksigenin
olavs olunmasindan asili olaraq miixtalif doracali bitum alinir.

Bitum xam neftin 300-350°C-ds fraksiya distillo edilmasi yolu ilo alda
edilir. Sokil 1 distillo prosesinin sxematik diaqgramini gostarir.

Yiingul qazlar
Qazoli

Nafta

Kimyavi
Xam y
Kerosi .
neft Aviasiya
, Atmosfe > <
rik Yerli yanacaq
Qaz Qaz Dizel
. . A
; S Yerli yanacaq
Agir
Qazoli
mdistil
Kimyavi
Bitum
Surtki -
yagl
- Yanac
Yiingdl >
fraksiya

Sokil 1. Bitum xammali alda etmak ticiin xam neftin fraksiya distillasinin
sxematik diaqrami

Sonayeds oksidlasmo tisulu ilo daha ¢ox bitum alnir. Bu vaxt xammal
kimi yiiksok gotranli, az parafinli qaliglardan istifado etdikdo alinan bitumun
keyfiyyoti daha yiiksok olur. Oksidlosmo prosesino tosir edon amillor
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temperatur, oksidlosmayas verilon havanin miqdari vo tozyiqdir.
Oksidlosma prosesinin mexanizmi asagidaki iki istigamatdo gedir:

|— + Tursular — Oksiturgular — Asfaltogen turgulan

Karbohidrogenlar ———»

— Qotranlar — Asfaltenlor —»Karbenlar —Karboidlar

Oksidlosma reaksiyasi ekzotermikidir. Oksidlogsmaya Vverilon havanin
miqdar1 daha ¢ox oldugda sistemin temperaturu normadan ¢ox olur. Bunu
verilon havanin miqdart ilo tonzimlayirlor vo yaxud havanin miqdart ¢ox
verildikda sistemds alinan istiliyi oradan gixartmaq lazim galir.Verilon havanin
imumi sorfi gostorilon xammalin kimyavi torkibindon, alinan bitumun
keyfiyyatindon asili olur vo har ton bituma 50 — 400 m* hava verilir. Sistemda
tozyiq artdiqca oksidlogsmo reaksiyalari daha intensiv gedir vo alinan bitumun
keyfiyyati yiiksok olur. Yiiksok tozyiqde yag fraksiyasinin bir hissasi
kondenslosorak bitumun keyfiyyatinin yiiksalmasino sobob olur. Bir gayda
olaraq oksidlagmas prosesi 0,3 — 0,8 MPa tozyiqds aparilir. Oksidlogsma bitumun
alinmasinin texnoloji sxemi sokil 2-do verilib.

Yanacaq distillatlan

92 A g 4 Yag distillatlan
1 J E .
gL ] .
L Il 1
MNeft Mazut Cudron Bitum

Sakil.2. Oksidlagma bitumun alinmaswin prinsipial sxemi:
1-Tutum, 2-Distillo kolonu, 3-Vakuum kalonu, 4-Oksidlasma kalonu

Bitumun funksionallig:

Avropa spesifikasiyasina (EN 12597) uygun olaraq bitum, xam neftdan
oldo edilon vo ya tobii asfaltda movcud olan, toluolda tamamilo vo ya demok
olar ki, hall olunan, gox 6zlii vo ya demak olar ki, bark olan faktiki olaraq
ucmayan, yapisqan vo su izolyasiya materiali kimi miioyyon edilir. Hami
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torofindon gobul edilir ki, bitumun orijinal xiisusiyyatlori onun istehsali vo
emal prosedurundan, hamginin xam neftin xiisusiyyatlorindon ¢ox asilidir.
Yaxs1 xam yaglar vo diizgiin distillo proseslori bitumun xiisusiyyatlorini artira
bilor. Umumiyyatlo, daha agir xam neft daha yiiksok bitum mohsuldarlig: verir.
Buna goro do, mixtalif aspektlordon bitumun xiisusiyyatlori hagqinda tam
biliys sahib olmaq ¢ox vacibdir. Bazi bitum tatbiglori tigiin fazada fasilssizlik,
pis dispersiya vo polimerlor/asqarlarla qeyri-sabitlik kimi xassolor bitumlu
materiallarin istehsalinda va tatbiginds ¢atinliklor yarada bilir.

Ticarat noqteyi-nozarindon bitum, uzun miiddstdir ki, dam ortiiyii vo
sakilarin totbiqi, soki garisiglar: vo sonaye mohsullarinda genis istifads olunan
ucuz termoplastik materialdir. Hom soki, ham do sonaye totbiglorinds bitum
iglimo va daha talabkar nogliyyat yiiklorina davamli olmalidir, buna gora do
reoloji  xisusiyyatlor miixtalif aspektlordo osas rol oynayir. Funksional
baximdan bitum yiiksok temperaturda kifayat godor maye olmalidir (=160-C)
qarigdirma zamani aqreqatin  homogen Ortiilmasini tomin etmok {igiin
pompalana bilon va islok olmalidir. Bundan slave, o, yiiksok temperaturda
sirtinmoys qarst kifayot godor sort olmalidir (yerli temperatura uygun
olarag,~60°C). Nohayat, o, asagi temperaturda termal krekingo miigavimot
gostormok tigiin kifayat godar yumsaq va elastik qalmalidir. Bundan slaves, bazi
totbiglordo sorti tomiz bitumlarin performansi toalob olunan miihandislik
xuisusiyyatlori nazoro alinmaqla qgonastboxs olmaya bilar, ¢iinki o, soyuq
miihitds kovrak olur va isti miihitds asanligla yumsalir. Bu mohdud performans
temperatur diapazonu tomiz bitumun asas ¢atismazligidir vo onun ham dam
ortliyi, hom do yol ortiiklari tiglin istifadesini mohdudlasdirir. Bundan slavs,
nogliyyatin siirati vo yiikii koskin sokilds artdiqca, planlagdirilmamis hoddon
artiq yiiklomo asfalt Ortiiyliniin  xidmot miiddatini oshamiyystli doracodo
qisaldib, onun tamir Xarclarini va istifadagilor ti¢iin risklori artirtb. Beloliklo,
saligali bitumun performans xiisusiyyatlorini artirmaq ti¢iin bu giino godor
miixtalif olavalor toqdim edilmis vo boazilori bir ¢ox tatbiglor ii¢lin ugurla
istifado edilmigdir. Bitumun performansini artirmaq {giin doyisdiricilor vo
olavalor  istifado  edilmisdir:  polimerlor,  kimyavi  doyisdiricilar,
genislondiricilor, oksidlosdiricilor vo antioksidantlar, karbohidrogenlor vo
soyulmaya qars1 olavalor. Asagidaki bolmalor bitum modifikatorlarinin elmi vo
texnologiyasini hortorofli vo dorindon ohato edon todgiqatlarin son bir nego
onilliyi arzinds istifads olunan asqarlarin asas xiisusiyyatlorini tosvir etmok vo
osasen bitum kimyasinin torkibi haqqinda miizakiralora hosr edilmisdir.

Bitumun kimyasi
Bitum asfaltenlor, gatranlar, aromatiklor vo parafinlordon ibarot
fraksiyalara ayrila bilon yiiksok molekulyar agirliqli karbohidrogenlarin vo
geyri- karbohidrogenlorin miirokkob qarisigi hesab olunur (Traxler, 1936).
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Bitumda ti¢ név karbohidrogen mdévcuddur; parafinli, naftenik vo aromatik.
Bitumun torkibindaki geyri-karbohidrogenlar kiikiird, azot vo oksigendan ibarat
heterosiklik atomlara malikdir. Miixtalif xam yaglardan hazirlanmis bitumun
element analizi gostorir ki, bitumlarin oksariyyatinds asagidakilar var: karbon-
82-85%; hidrogen-8-11%,; kiikiird-0-6%; oksigen -0-1.5%; azot -0-1%.

Nikel, domir, vanadium, kalsium, magnezium vo xrom kimi metallarin iz
miqdar1 da bitumda olur.

Molekulyar noqteyi-nozordon heteroatomlarin  asas  birlogsmolori
bunlardir: sulfidlor, tiollar vo sulfoksidlor, ketonlar, fenollar vo karboksilik
tursular, pirol vo piridin birlosmolori vo oksar metallar metaloporfirinlor kimi
komplekslor gomala gatirir. Molekulyar ¢okinin paylanmasi tohlili gostarir ki,
bitum toxminan 300-2000 kimyavi birlosmadon (orta doyar 500-700) ibarst
miirokkab qarigiqdir va bu, tam Kimyovi xarakteristikani ¢ox ¢atinlogdirir.

Bitumun torkibinds olan funksional gruplar- oksigenli, azotlu vo
kiikiirdli birlosmoalordir.

O~h H H
40
0 ) o 0
Il / No—H Il
N D o SO -

Bitumun ¢oxlu sayda kimyavi birlosmadon ibarat ¢ox miirokkob material
olmasina baxmayaraq o, oasason 3 qrupda tosnifatlagdirilir: asfaltenlor;
Qotranlar; yaglar.

Bitumlarin element torkibi onlarin torkibino daxil olan miimkiin
kimyavi birlogmolor haqqinda toxmini fikir verdiyi {i¢lin qrupun kimyavi
torkibini miioyyon etmok toklif olunur. Miixtolif birlosmolorin qruplara
boliinmasi onlarin holledicilor vo adsorbentlorls segici olagesine asaslanir.
Asagidaki karbohidrogen qruplar1 adston bitumdan forqlonir: yaglar, qatranlar
(benzol va spirt-benzol), asfaltenlor, daha az tez-tez asfaltogen tursular vo
onlarin anhidridlari, karbenlari vo karboidlari.
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Yol bitumunun toxmini qrup torkibi, kiitlo %: yaglar 40 - 60; gatranlar
20 - 40; asfaltenlor 10-30, karbenlor vo karboidlor 1-3; asfaltogen tursular vo
onlarin anhidridlori 1-o qoador.

Asfaltenlar

Asfaltenlor, imumiyyatlo asfaltlama dararcali bitumun kiitlasinin 5-don
20%-o godarini togkil edir vo 6zliilikk yaratma roluna gors daha ¢ox dyronilmis
bitum fraksiyalaridir. Onlar homg¢inin xam neftin emalindaki shomiyyatins
gora neft kimyagilarinin bdyiikk maragma sabob olur.Onlar bitum
molekullarinin asagi hoallolma sinfini tomsil etdiklorino gora, geokimyagilar
onlarin karogenls bazi oxsarliqlara malik olduguna inanirlar.

Asfaltenlor indi bitumun(va ya xam neftin) n-heptanda hall olunmayan
hissasi, lakin toluolda hall olan hissasi kimi miioyyan edilir. Nozors alin ki,
burada hallolma molekulyar hallolma kimi deyil, “¢6kiintii amala gatirmayan”
kimi basa diigiilmalidir, ¢iinki asfaltenlorin toluolda mitsellor amolo gatirdiyi
molumdur.n-heksan umumiyyatlo alkanin karbon sayr no godor az olarsa,
asfaltenlorin miqdar1 bir o qadar yiiksokdir.geyd edoak ki, yiiksok mum torkibli
materiallarla isloyarkon prosedur birge ¢6kmo yarada bilor, xam yaglarla
polikristal mumlu materiallarin miisahido edildiyi Kimi.

Asfaltenlor otag temperaturunda gara toz amalo gatirir vo bitumun gara
rongina cavabdehdirlor. Onlar normal tadqiq edilmis temperatur diapazonunda
(200°C -o godor heg bir termal kecid gdstarmirlor.Onlarin hollolma parametri
17,6 va 21,7 MPa vo 20°C-do sixligi 1,15q/sm>-0 yaxindir.Bununla bels, Rogel
gostormisdir ki, hollolma parametri agreqasiya vaziyystindon asili olaraq
doyiso bilor vo buna goro do bu doyarlordon ehtiyatla istifads
edilmolidir.Mitsellori ayirmaga imkan veran ¢ox az tisullardan biri olan Buxar
Tozyiq Osmometriyasi ilo onlarin orta molekulyar ¢okisi 800-3500g/mol olaraq
toxmin edilir.Onlarin elementar analizi bir asfaltdan digorina sabitdir, H/C
nisbati 0,98 va 1,56 arasindadir.Oslinds, neftin n-pentan asfaltenlori demok
olar ki, sabit 1,15 H/C niimayis etdirir.Onlar adoton biitiin bitumun kecid
metallarinin izlorini, bir ne¢o ppm-don Ni,Va, F-in ¢okisinin onda bir ne¢asine
goadar metal-porfirinlar kimi komplekslar soklinds toplayirlar.

Asfaltenlor n-heptanda hall olunmur, lakin toluolda hall olunur,
oksigen, azot, kiikiird vo agir metallar (V, Ni vo s.) uzun alifatik zancirli
metalloporfirinlor (30 karbon atomuna gadar), pirrol vo piridin halqalar1 kimi
komplekslor var. UV- fliioressensiya spektroskopiyasi torofindon gostarildiyi
kimi Furye transformasiya edon infraqirmizi spektroskopiya (FTIR),
molekullar1 sokildo gostorildiyi kimi halga oveazedicilori kimi bozi alifatik
zoncirlorlo birlikde ¢ox giiman ki, 4-10 vahid arasinda orimis aromatik
halgalardan ibaratdir.
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a) b)

Sakil 3. Asfalten hipotetik qurulusu: (8) arxipelaq qurulusu va (b) qito qurulusu

Qatranlar

Qiitb aromatiklori adlanan gotranlar 30-45% toskil edir.istifade olunan
holledicidon asili olaraq, onlar aromatik maddslordon ¢ox ola bilor.Oslindo,
Corbett gotranlart  benzol/metanol qarisigr ilo  siiziilmiis fraksiyani
birlogdirirdi.Oksino ASTM D4124 toluol/metanoldan tomizlonmis fraksiyani
aromatik maddolorin bir hissasi hesab edir. Ogor doymus maddalor vo
aromatiklor otaq temperaturunda yagli mayelordisa, qQotranlar otaq
temperaturunda gara bork madds amala gatirir vo onlarin siiso kegidi niimayis
etdirib-gostormadiyi aydin deyil.

Koots vo Speight gostordi ki, onlarin torkibi asfsaltenlorinkins yaxindir
ki, onlarin asagi molyar kiitlasi, tagriban 1100g/mol, bir gadar yiiksok H/C
nisbati 1,38-1,69 vo on osasi daha az miirokkab aromatik qurulusdur. Pieri
gostardi ki, onlar bazon asfaltenlordon daha qiitblii ola bilirlar, lakin yens do
daha az qatilagdirilmis aromatik halqalarla. Onlar adston 2-4 oridilmis halqaya
uygun golon on ¢ox ehtimal olunan qurulusa malik oridilmis aromatik
halgalardan ibaratdir. Onlarin hollolma parametri 18,5 ilo 20 MPa arasinda ,
sixligi iso 20°C-do 1,07g/sm>-s yaxindir. Onlar bitumun sabitliyinds halledici
rol oynayirlar, ¢iinki onlar asfaltenlor {iglin stabilizator kimi foaliyyat
gostarirlor.
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Yaglar

Yaglar orta sixlig1 911-923 kq/m3, molekulyar ¢okisi 400-600 olan
sar1 O0zIli mayelordir.Yaglar parafin, naften, mono-bi- va polisiklik aromatik
karbohidrogenlorin garisigindan ibarotdir. Bitumun torkib hissasi kimi yaglar
on cox Oyronilonlordir. Onlar bitumun dispersiya miihitini tomsil edirlor.
Yaglarin kimyovi torkibi, kiitlo %: karbon 80 - 85; hidrogen 10 - 15, kiikiird 4-o
qader, azot vo oksigen - az miqdarda. Yaglarin holledici giicii kimyavi
torkibindon, xlisuson parafin-naften vo aromatik karbohidrogenlorin
nisbatindon asilidir. Karbon atomlarinin hidrogens nisbeati (C / H) 0,66 - 0,7
araligindadir.

Parafin karbohidrogenlori asfaltenlorin hall olunma qabiliyyatini vo
siskinliyini pislosdirir, bu da bitumun vahidliyinin pozulmasina gotirib ¢ixarir.
On yiiksok molekulyar ¢okido olan parafin karbohidrogenlori temperaturun
azalmasi ilo bitum filminin sothindo kristallasmaga vo onun mineral materialin
sothino yapigmasini azaldir. Naften karbohidrogenlori xassolorino goro parafin
karbohidrogenlorins banzayir, oksidlosma zamani qatranlar omolo gatirir.

Aromatik karbohidrogenlor asfaltenlors holledici tosir gostorir, qiitblii
Olur, bitumun yapisdirict xassalorini vo onun istilik vo atmosfer amillorine
davamliligini artirir.

Heterosiklik vo hibrid strukturlarin karbohidrogenlori xassolorino
goro aromatik olanlara yaxindir, lakin qizdirildigda vo oksidlogdikdo daha
qiitblii vo daha az dayaniqhdir.

Yaglar bitumdan yiingiil benzinlo tocrid olunur. Onlar bitumun
harokatliliyini, axiciligii verir, uguculugu artirir, yumsalma temperaturunu vo
kovroklik temperaturunu azaldir.

Naticalor

Bitumun tabii sokilds, xam neftin 300-350° C-do fraksiya distillasindan,
yiiksok gotranli vo az parafinli qaliglarin oksidlogmasi yolu ilo alindigini
miioyyon etdik. Bitumun element torkibi, oksigenli, kiikiirdlii, azotlu
birlosmalorin qarisigindan ibarat olmasi, eyni zamanda torkibinin asas 3 qrup
birlogsmolordon toskili bituma miixtalif xiisusiyyatlor verir. Bitumun torkibi
asfaltenlordon, yiiksok molekullu gotranlardan vo yagdan toskil olunur.
Asfalten bituma borklik vo yiiksok yumsalma temperaturu verir. Qotranlar ona
sementlosmo xassasi vo elastiklik verir. Yag iso bitumda olan gotranin holl
olmasina va asfaltenlorin sismasino komok edir.Bitumun kimyavi torkibi eyni
zamanda asfaltenin  makroskopik  toskilindon ¢ox asilidir. NMR
spektroskopiyasi vasitosilo asfaltenin aromatik halgalardan ibarst olmasini,
arxipelag va gito qurulusunu miisahids etdik. Bitumun miasir dévriimiizds yol
vo tikintido, kimya sonayesinin miixtolif sahslorindo miihiim shamiyyatini
vurguladiq.
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BJIMAHUE NOJIMMEPHOI'O IIVIACTUDPUKATOPA
HA TEXHOJOTMYECKHE CBOMCTBA
BYTAJUEH-HUTPUJIBHOI'O KAYYYKA

Knrouesvle cnosa. Oymaouen-HUmpuibHulll  Kayyyk, 6A3K0Cmb,  Kiel,
BYIKAHUZAYUS, NIACMUPDUKAMOP, CUUBAHUS, PAOUAYUsl, 30]1b-2€]lb

Nzyaeno COBMECTHOE BIUSTHUE MTOJIMMEPHOTO ractuukaTropa
nonuaTHIeHNonMaMuHo-THokapbamuaa  (IISIMATK 10 wmacu.) ¢ Oyraaues-
mutpuibHbIM - KayuykoM (BHK, CKH-40) na mnmacro-smactuyeckne M (DU3HKO-
MEXaHWYECKHE CBOWCTBAa HAIONHEHHBIX W HEHAIIOJIHEHHBIX, TEPMHUYECKAX U
paauanmoHHbIX Bynkanu3aToB. [Ipu coBmectHOoM mcmonb3zoBanun BHK u TIOITATK
Mocjie  MEXaHWYEeCKOW IUIACTHKAIMM  BS3KOCTh  KOMIIO3UIMM  HE3HAYHUTEIHbHO
noBsiaercs. [lokazano, uto mocne cmemenus ruractudukatopa [IDIIATK ¢ BHK B
Te4YeHre 5-7 MUH HaOIFOIAeTCsl CHIDKEHHE TJIACTHYHOCTH ¥ JKECTKOCTH AJIaCTOMEPHBIX
cmeceit. [lone3nyro uHGpOpMAIIHIO O TapaMeTPe MPOCTPAHCTBEHHOM CETKH JaeT METOJ
30/1p-Tenb aHanmm3a. llo comepkaHWiO Tenb (PaKIud PagHalHOHHO-XUMHUIECKHX
BYJIKQHHM3ATOB MTOKA3aHO, YTO MaKCHUMAaJIbHOE COJIepIKaHue Telsl B OMHApHBIX CUCTEMax
BHK-TIDIIATK + macmo 10W40 cBumeTensCcTBYeT O TOM, YTO MCCIICTOBAHHBIN
MOJIMMEPHBIN MJIacCTU()UKATOP MPUHUMAET Y4acTHE B MPOIECCE CTPYKTYPUPOBAHUS
Kay4yKka. YCTaHOBIEHO CKOPOCTh CTPYKTYpHUPOBaHUS OWHAPHBIX CMeCed C ydacTheM
miactudukaropa. BosneiictBue teMreparypsl U 00MydeHHS TIACTH(PUKATOPA MOXKET
paccMaTpuBaThCs Kak cieacTBue oOpasoBanusi momepeuHbix C-C  cBsizedt, mpu
tepmudeckoi aucconuanuu mactudukaropa (IIBIMATK-macnol0W40), criocoOHBIX
B3aMMOJICCTBOBaTh C OyramueH-HUTpWiIbHBIM  Kayuykom (BHK). Beenenue
HAIOJHUTENS (TEXHUYESCKUM yIepo/1) MPUBOIUT K YCHIICHUIO (DU3UKO-MEXaHUYECKHX
CBOICTB TEPMHUYECKHX U PATUAIMOHHBIX BYJIKAHHM3aTOB, IMOBBIMIACTCS BA3KOCTh H
CHIDKAETCS TIACTHYHOCTD U KECTKOCTb.

P.1.ismayilova

POLIMER PLASTiIFIKATORUN BUTADIEN NiTRiL
KAUCUKUN TEXNOLOJI XASSOLORINO TOSIRI

Acar sozlar: butadien nitril kauguku, ozliliik, yapisdirici, vulkanlasma,
plastifikator, tikilma, radiasiya, zol-gel
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Polietilenpoliaminotiokarbamidin (PEPATK 10 kiit.h.) butadien nitril kauguku
(BNK, SKN-40) ils doldurulmus, doldurulmamis termiki vo radiasiya vulkanizatlariin
plastoelastik vo fiziki-mexaniki xassolorino birgo tosiri Oyronilmisdir. BNK va
PEPATK-nin birgo istifadasi ilo mexaniki plastikasiyadan sonra kompozisiyanin
ozlililyd bir godor artir. Gostorilmigdir ki, PEPATK plastifikatorunun BNK ila 5-7
dogigo garigdirmadan sonra elastomer qarisiglarinin plastiklik vo sartliyinds azalma
miisahido olunur. Foza torunun parametri haqqinda faydali molumatlar zol-gel analiz
tisulu ilo aragdirilmigdir. Radiasiya-kimyavi vulkanizatlarin gel fraksiyasinin torkibina
osason gostarilmisdir ki, BNK-PEPATK + 10W40 binar sistemlorinds gelin maksimal
miqdart todqgiqg olunan polimer plastifikatorun kaugukun qurulus cevrilmalori
prosesinda istirak etdiyini gostorir. Plastifikatorun istiraki ilo binar qarisiglarin qurulus
gevrilmolorinin ~ siiroti miioyyon edilmisdir. Plastifikatorun temperaturun vo
stialanmasimin tosiri plastifikatorun (PEPATK-yag 10W40) termiki dissosiasiyasi
zamani butadien nitril kauguku (BNK) ilo garsilighh alagads ola bilon cargali C-C
olagolorin  amolo golmasinin naticasi hesab edilo bilor. Doldurucunun (texniki
karbonun) totbigi termiki vo radiasiya vulkanizatlarda 6zliiliiyiin artmasi, plastikliyin
Vo Sartliyin azalmasi miisahids olunur.

P.1.Ismayilova

INFLUENCE OF A POLYMER PLASTICIZER
ON THE TECHNOLOGICAL PROPERTIES OF NITRILE
BUTADIENE RUBBER

Keywords: nitrile rubber, viscosity, adhesive, vulcanization, plasticizer,
crosslinking, radiation, sol-gel

The joint effect of the polymer plasticizer
polyethylenepolyaminothiocarbamide (PEPATK 10 parts by weight) with nitrile
butadiene rubber (NBR, SKN-40) on the plastoelastic and physico-mechanical
properties of filled and unfilled thermal and radiation vulcanizates was studied. With
the combined use of BNR and PEPATC, after mechanical plasticization, the viscosity
of the composition slightly increases. It is shown that after displacement of the
PEPATC plasticizer with NBR for 5-7 min, a decrease in the plasticity and rigidity of
elastomer mixtures is observed. Useful information about the spatial grid parameter is
provided by the sol-gel analysis method. According to the content of the gel fraction of
radiation-chemical vulcanizates, it was shown that the maximum gel content in the
binary systems NBR-PEPATK + 10W40 oil indicates that the studied polymer
plasticizer takes part in the rubber structuring process. The rate of structuring of binary
mixtures with the participation of a plasticizer has been established. The effect of
temperature and irradiation of the plasticizer can be considered as a consequence of the
formation of cross-C-C bonds, during thermal dissociation of the plasticizer (PEPATK-
oil 10W40), capable of interacting with nitrile butadiene rubber (NBR). The
introduction of a filler (technical carbon) leads to an increase in thermal and radiation
vulcanizates, an increase in viscosity and a decrease in ductility and rigidity.
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Beenenune

byranuen-uutpwibabie  kayuykun (BHK) oOnamaromme  oTimuHON
YCTOMYMBOCTBIO K MacijlaM, TOIUIMBaM M PAaCTBOPUTENISAM HCIOJb3YKOTCS IS
W3TOTOBJICHUS U3EJINA, KOHTAKTUPYIOIIUI C STUMH BEIIECTBAMHU — IIUIAHTOB,
nuadparMel, yIUIOTHUTEJICH, TePMETUKOB, KOHBEHEPHBIX JIeHT [1; 2].

Bs3zkocTh, KJIEMKOCTh, TEIUIOCTOMKOCTh M 3KCTPY3MBHBIE CBOMCTBA
amacromepa Ha ocHoBe BHK perymupyercst ¢ momonipio miactudukatopos. B
HACTOAIEE BpeMsl B KaydecTBEe IIACTU(PUKATOPOB  HIMPOKO HCIONb3YETCs
¢dranarsr [3].

Tak, B namactomepax Ha ocHoBe BHK wacto npumeHAOT mpoayKThl
nepepaboTku HeYTH WIM OTXOJOB PA3TUYHBIX XMMHUYECKHUX IPOH3BOJCTB.
Takue marepuanbl 3a4acTy0 TOKCHUYHBI, YTO 3aTPyAHSET UX NpUMeHeHue. B
CBSI3U C 3THM, a TaKXKe C POCTOM 0O0beMa MPOM3BOJCTBA PACIIMPEHA CHIPbEBast
0a3a AIIaCTOMEPHOU MPOMBIILICHHOCTH [4].

B Hacrosiiee BpeMsl yBeITUUMBAETCA aCCOPTUMEHT Kay4yKOB U OCHOBHBIX
HU3KOMOJIEKYJISIPHBIX COEAUHEHUN ISl CO3JaHUsl 3JaCTOMEPHBIX CMECE co
CBOWMCTBaMH, OTBEYAIIMMH TpeOOBaHUAM moTpeduTeneid. [loaToMy BechMma
MEPCIEKTUBHBIM SIBJIIETCSI MCIIOJIB30BAHUE B 3JIACTOMEPHBIX CMECSX HOBBIE
XUMHUYECKHE MOJU(PYHKIMOHAIbHBIE IUIACTU(PUKATOPHI, KOTOPHIE MOIYT
00JerynTh MepepaboTKy SJIaCTOMEPHBIX CMECel W TMO3BOJSIOT TMOJIy4aTh
3JIaCTOMEPHI C YIYUIIEHHBIMH PEOJIOTMUECKUMU U (PU3UKO — MEXaHUYECKUMU
cBOMcTBaMH [5].

Becpma mepcriekTHBHOW 3aMeHOW (TamaToB W pyOpakca SBISETCS
IUTACTU(HUKATOP - CMECh MOJIMATHIIEH nonuamuHoTHokapOamuaa (II2ITATK) ¢
MacJoM, MPeICTaBISAIOIINI cO00M )KUIKUN MPOIYKT, KOTOPBIA 00J1aaeT OYeHb
HU3KOH JIETY4YeCThIO [6].

OnHoil W3 OCHOBHBIX MpoOJeM mpu 3ameHe ¢TanatoB U pyOpakca
SBJIAETCS €r0 HEYYacTHE B MPOLIECCE BYJIKAHNU3ALMH, TAK KaK OHU HE BCTYIAIOT
B XMMMUYECKYI0 PEaKIHMI0O C MOJUMEPOM. YUHUTHIBas, 4YTO IJIACTHPHUKATOP
[IOITATK cnocobecTtByeT Oojiee BBICOKOH CKOpPOCTH TeneoOpa3oBaHusl IO
CPaBHEHHUIO C TPAJUIMOHHBIMU IUIacTU(UKATOpaMH, IPU €ro HCIOIb30BaHUU
MOJKET OBITh YBEIMYEHA TPOU3BOANUTEIILHOCTD Mpoliecca BYIKaHU3AIHH.

Takum  oOpa3om, moBbIIAeTCS  A3PPEKTUBHOCT M CHUXKACTCS
IIPOU3BOJICTBEHHBIE 3aTpathl. [IpekpacHas yCTOMYMBOCTD K OMBIIEHHIO 3TOTO
miactudukaTopa, B JaJdbHEHIIMM CIOCOOCTBYET OOECHEYEHHI0 BBICOKON
YCTOMYMBOCTH KOHEYHOT'O MPOAYKTa K MOTOJHBIM ycioBusiM. Ilnactudukarop
[I2TIATK + macno xopomo coBmectuM ¢ BHK u ObicTpo cmemmBaercs ¢
aracToMepoM. braronaps 3 TOMy KOMIUIEKCY CBOMCTB OH CTAHOBUTCSI OTIMYHOMN
3aMEHOU MU3BECTHBIX.

B nanHOi paboTe u3yueHBl TEXHOJIOTWYECKHE, BYJIKAHW3ALMOHHBIE H
(bu3MKO-MeXaHUUYECKHEe CBOMCTBA 3JIACTOMEPHBIX CMecel W BYJIKAaHM3aTOB Ha
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ocnoe BHK conepxamunx mnactupukarop cmecu [IITATK+macino 10W40.

MeTtoabl 1 00bEKT UccIeJ0BAHUS

B xauectBe 00BbeKTa MCCIIEIOBAaHUS UCIOIB30BaH OyTaaueH-HUTPUIbHBIN
kayuyk Mapku CKH-40 (conmepxkanue axpuinonutpuia 40%). CpenneBecoBas
MonekynsapHas macca BHK cocrasisiia 222 thic.

[Tnactudukarop BBOAWIM B KonmuuecTBe 10 wmac.u (onTHMaiIbHOE
konuyecTBO) Ha 100 Mac.4. kaydyka B 3JIacTOMEpHYH cMech coctaBa: BHK
(CKH-40)-(100 mac.4), HanoaauTeab-Texyriepos [1324 (30 mac.u).

[Tonyuyennsii mnactudukatop npencrasisier codoir cmech [IDITATK ¢
cmazoyHoit macnor mapku 10WA40. [Inactukamuio cmeceil mpoBOAWIN Ha
naboparopubix Banblax ¢ ¢puknueit 1:1,5 npu 30-40°C B Teuenue 10 MuH. u
BYJIKaHU30BaIM oOpasupl mnpu Ttemmeparype 150+£2°C B amekTpompecce.
Paguanyonnyio ByJIKaHM3aIMIO MPOBOIINA HA Y-UCTOUYHHUKE Co®. MommocTs
MCTOYHUKA U3NydeHus [7] B mepuon uccienoanwms coctaisuio 1,42 I'p/c. Jo3a
obxydenust coctasisuia 200k p.

i 3macToMepHBIX cMecel, coaepkamux 10 mac.d miactudukraropa,
M3Yy4Yaliu BSI3KOCTh 10 MyHH, K€CTKOCTbh, IJIACTUYHOCTD, a JJIi TEPMUUYECKUX U
paZAvalMoOHHBIX BYJIKaHU3aTOB TBepAocTh 1o lllopy A, ycioBHy:0 IpOYHOCTH
MpPU PACTSHKEHUHM, OTHOCHTEIHHOE Y/UIMHEHHE YCIOBHOTO HAMPSDKEHUS TMPU
YAJIMHEHUH U TEIIOCTOUKOCTD.

Bce ananusel u Gusuko-mexanundeckue cpoiicta onpenensau no ['OCT -
269-66.

Pe3yabTaThl M HX 00Cy:KIeHHE
OcHoBHBIE TOKa3aTenu MiaacTUuUKaTopa OBLTH  ONpPENETICHBl B

coorBercTBuH ¢ ['OCT 8728-88 (Tabn.1 B cpaBHEHHH ¢ TMOYTHIDTATIATOM).

Taonuya 1. Ceoiicmea cmeceti, cooepacawgux B u noswuii naacmughuxamop

[oxazarenn Jubyrundranar Hogsrit mutactudukatop
JAbD (TI2TTATK+ 10W40)
ITnotrocTs pH 20°C,Kr/M° 1045-1049 1033-1042
Conepxanue J1eTy4nx,% (mac) 0,3 0,28
Temmneparypa Benbiiku, C 168 168
Temnepatypa kunenus, C 340 334-362
Kucnornoe yuciao, mr KOH/r 0,07 0,07
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N3BectHO [8], 4TO BakHYIO pOJIb B TIPOU3BOJCTBEHHOM MPOIIECCE UTPACT
nerydectb. [IpennouTenne oTaaeTcs MaTepuanam ¢ 0oiee HU3KOH JIETY4eCThIO.
Kak Buano w3 Tabmuusl 1, nis snacromepa Ha ocHoBe BHK coxepxariero 20
Mmac.4y. JIb®, nerydecTh 3HAYMTEIBHO BHIIIE, YeM JUIsl 00pa3iia CoAepIKaIiero
10 mac.y mnactudukaropa [IDITATK — macmo 10W40, uro nemoHCTpUpyeT
OJTHO W3 TPEUMYIIECTB TOcieqHero. Takoe pasznuune OOBSCHSACTCS HU3KUM
JaBJICHHEM HachlmeHHoro napa riactugukaropa [ISIMATK — macno 10W40.
PesynbTaThl HMCOBITAHWA W HMX OIICHKA MOCIEC MEXaHWYECKOW TUIACTHKAIIMU
cMmeceil ¢ ywactuem nonumepHoro miactugukartopa (IIDIIATK + wmacno
10W40) 6e3 HanoJIHUTENS TTOKa3aHbI B TA0IHUIIE 2.

Tabnuua 2. Brusnue npupoovl u muna niacmu@urkamopa Ha ceotcmsa
HEeHANnOoIHeHHbIX 21acmomMepHblx cmecell Ha ocHose BHK

Hoger1it
bes Ab® 10 mac.a mIacTu(uKaTop
ITokaszarenu wiactudukaropoB | Kontpombneiit | [M3ITATK + macno
10W40 10 mac.u
Bs3zkocTs mo MyH#, 20 35 43
yc.ea.
[TmactrunocTs P, 1,5-1,7 0,45-0,48 0,30-0,32
yc.en
KectkocTs, IC 2700-2900 2300-2500 1800-2000
DIIacTUYHOCTB, Yo 12 30 42-45

Kak BunHO 13 tabn. 2 miactuduxarop [IDITATK 6onee apdexTrBeH yem
mwiactuuxarop Ab®. Ilo pesynbraraM OLIEHKM MHUHHMAajbHas BSI3KOCThH I10
MyHH MOXHO OTMETHUTh, 4YTO HOBBIM IUIACTU(UKATOP XapaKTepusyercs
HECKOJIBKO O0JbIIel BSI3KOCThIO IO cpaBHEHUIO nubytmidranatom (IbP), uro
BEPOSITHO MOXKET OBITh CBA3aHO C HEKOTOPHIM YBEIHMYEHHEM MOJEKYISIPHON
Macchl paspaboTaHHOro Iactudukaropa. B To ke BpeMs HeEOOXOAUMO
OTMETHTh MEHbIIIee BpPEeMs HAyallo CMEIIEHHM 3JIACTOMEPHBIX CMecel mnpu
n00aBJIEHUH HOBOTO IIacTU(UKaTOpa 1o cpaBHeHUIO ¢ [IbD.

Jlydqme =~ TEXHOJOTMYECKHME  CBOWCTBA  AJIACTOMEPHBIX  cMecei
Ha0IrI0aeTCsl MpU cojepkanuu TiactTudukaropoB 10 mac.d4. B TO ke Bpems,
nocie cMenieHus miactupukatopa BHK-om mpu mexanuyeckoit 00paboTku B
TeueHue 5-7 MUH HaOJI0JaeTcsl CHIDKEHHE MIacTUYHOCTU. [lo-Buaumomy, 310
SIBJIGHUE CBSI3aHO C HaYaJIoM BPEMEHHU JECTPYKIIMHU B 00pa3Iiax.

VBenn4yeHne BpPEMEHH MEXaHWYEeCKOM IUIACTHKAIMK 3JIACTOMEPHBIX
CcMecell TPUBOIUT K CYNIECTBEHHBIM H3MEHEHHUSM JKECTKOCTH M OCTaeTcs B
npenenax 1800-2000 rc. CHMKEHHME >KECTKOCTH TMO-BHAMMOMY CBSI3aHO C
XOPOIIMM JAUCIIEPTHPOBAHUEM HOBOTO IIacTU(UKATOPA MTO/T IEHCTBUEM CIIBUTA
nedopMaruu.

66



BJIMAHUE [TOJIUMEPHOI'O IIVIACTUDPUKATOPA HA TEXHOJIOTUYECKUE ...

[ToBblllIEHHE BIACTUYECKUX CBOMCTB HEHAINOJIHEHHBIX CMECEH IpHU
no3upoBke 10 mac.y. HOBoro miactudukaropa HaOMOAAETCA MPU BHYTPHU
CTPYKTYpHOU TUIacTU(HUKAIMKM TOJIMMEPOB U, CIEIOBATEIbHO, MOXET OBIThH
00BSICHEHO MEXaHU3MOM IUTaCTUHUIHPYIOLIero AeicTBus [9].

Takum 00pazoMm, MOJIyUYEHHBIC JAaHHBIC MO3BOJIIOT CUUTATh, YTO MPH
MexaHu4yeckor ractukanuu OuHapHbIXx cMecer (BHK + TIDITATK + macno
10W40) nmactudukatop MOITHOCTHIO JUCCOIUUPYETCS B 00BEME dacToMepa
IIPU CMEUICHUH.

Meton  301bp-T€ib  aHaIM3a IO3BOJIAET  ONPENCIUTh  MapaMeTpbl
MIPOCTPAHCTBEHHON CETKU IO COJAEPKAHMUIO Telb (Ppakuuu (HepacTBOpUMAas
4acTh) BYJIKAHU3ATOB BO3JICUCTBUEM TEMIEPATYPhl U U3TYyUCHUH.

Kak cnemoBano oxuaaTh, coAepKaHHE Telsi 3aMETHO BO3pacTaeT C
YBEIMYCHUEM BPEMEHU MIPOTPEBa U JI03bI O0JIyUCHHUS.

MakcumanbsHoe conepxanue reis B cmecax bHK + TI9ITATK + macio
10W40 cBuIETETBCTBYET O TOM, YTO HCCIIEYyEMBIN TUIACTH(PHUKATOP TPUHUMAET
B MpOlIECCe CTPYKTypHpoBaHUs. M3mepeHus mokasaiu, YTO C YBEIMYECHHUEM
KOHIIEHTPAIUU CTPYKTYPUPYIONIUX CHCTEM B O0OBEME 3JlacToMepa M JI03bI
o0Jy4eHHs] COJep)KaHHE HEepacTBOPUMOM dYacTh B  TEPMHUYECKHX H
paaAvalMoOHHBIX BYJIKaHU3aTax 3aMETHO Bo3pacTtaer (puc.l). Cienyer oTMETUTD,
4TO HauyanbHOMY reneobpazoBanuio (10 kI'p) coOTBeTCTByeT THOsBIICHUE
OJIHOTO IIONEPEYHOI0 3BEHA HAa KaXIyI0 CpPEIHEUYHUCICHHYIO MOJIEKYIy
anacromepa.

30 30

a 6 1
0 | 1 20 |
5 ©
& . 2 g 2
0 | o U o} /
D 1 1 1 1 0 1 1 Il 1
o 50 100 150 200 0 10 20 30 40 50
To3a obayaenus, [ &l'p Bpeya nporpeea, MHH

Puc.1. Kunemuka 2eneodpazoeanus 31acmomepHvix OUHAPHBIX cMecell

nocie npodoﬂafcumeﬂbuocmu 8yJ/IKanuzauuu
a) 1. BHK + [IDIIATK + macno 10W40 (obryuennwiii)
2. FHK + JIF® (kxonmponvhbiii)
0) 1. BHK + [IDIIATK + macno 10W40 (mepmuveckuii)
2.FHK + JIE® (konmponvhbiil)

OOpa3oBaHue HEpacCTBOPUMBIX (PAKIUNA HPU MaKCHUMAJIbHBIX 033X H
temneparypbl  (150°Cx40°,200 xI'p) conepxkanue reas npu 10 mac.u.
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wiactudukaropa [ISITATK B TepMudeckux M pajuallMOHHBIX BYJIKaHH3aTax
cocrasisieT 30 u 20% COOTBETCTBEHHO.

IIpuBeneHHbIE JaHHBIE HA pUC.2 U PHUC.3 ONUCHIBAIOUIME W3MEHEHMUS
YUCJIO LENed CEeTKM M CIIMTBIX MOJIEKYJ YKa3blBaeT Ha TO, 4TO
CTPYKTYPUPOBAaHHUE IIPOUCXOAUT B Makpomouiekyse bHK Bo3neincreueM rermia
Y U3JIYYCHHH POoUucXouT 3 PeKTHO.
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Bpenms nporpeea, MIH
Puc.2. 3agucumocms 4ucno cutumoix MoaeKya u Yucio yeneil cemKu KayuyKoeou
cmecu BHK + IIDIIATK + macno 10W40 om epemenu npozpesa (150°Cx40°)

1. Ywucno CHIUTBIX MOJIEKYT (TEpMUUECKHUIl)
2. Ywucno neneii ceTku (TepMHYESCKUIT)
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Hoza obyuers, J xI['p
Puc.3. 3aeucumocms 4ucio cuiumulx MoJ1eKya U YUcio yeneii CemKu KayuyKoeou
cmecu BHK + IIDIATK + macno 10W40 om 0036t ob1yuenuii (0-400 xl'p)
1.  Ywucno CHIUTHIX MOJICKYH (paIuaiiOHHBIN)
2.  Ywucrno ueneii cetku (paarnaliOHHBIN)
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[Iponiecc CTpYKTYpUpOBAHHUS MOXKET pPacCMaTpUBATHCS, KaK CIEICTBUE
obpaszoBanus monepeuHbix C-C cBazei. [Ipu TepMHUYECKOW AMCCOLMAIAM
nonumepHblii  mnactugukatop (II3IMATK) cnocobGen B3amMoaeHCTBOBATH ¢
BHK, 4uTo siBiIIeTCS ClieACTBUEM MPOLECCa CIIUBAHUS.

['ycroTta ByJKaHU3ALMOHHBIX CETOK, IIOJIYYEHHBIX BYJIKAHHU3aTOB C
yuactueMm 1actudukaropa (IIDITATK) sBusercss ciaeacTBueM TOro, dYTO
MPUMEHSIEMbIH TUTacCTU(UKATOp 00JaJaeT CTPYKTYpUPYIOUIUM JeicTBHEeM. B
pe3ynbraTte  BIMSIHMS ~ aKTHUBHBIX ~ TOJUMEPHBIX  TPYNI  MPOUCXOAUT
Bo3HUKHOBeHHE C-C cBsi3ell MeX Iy 371aCTOMEpPaAMH.

OpuuMm u3 3G(dEeKTUBHBIX MyTEH yIydlIEHUS CBOICTB BYJIKAHHU3aTOB
SIBJISIETCSL BBEJICHHWE TEXHUYECKOTo yriiepojaa (HamonHuTenb). [Ipu BBeaeHuun
TOHKO/IMCIIEPCHBIX HAMOJHUTEJICH B COCTAB 3JIaCTOMEpa MPOUCXOAUT YCUIICHUE
TEPMUYECKUX W PAJUALMOHHBIX BYJIKaHM3aTOB. CyIIECTBEHHO MOBBIIIACTCS
BSA3KOCTh 1O MYyHH, CHUXKAETCAd IUIACTUYHOCTh M KECTKOCTh 00O0UX
ByJIKaHM3aTOB B KBa3uOuHapHbix cuctemax BHK + I[IDIIATK + 11324
(namomuuTens) (Tadi. 3).

Tabnuya 3. Brusnue npupodsl RAACMUGUKAMOPO8 HA NIACMO-INACTHUYECKUE U
Quzuro-mexanuyeckue c0LCmMaea HANOIHEHHbIX cMecell 8VIKAHUZAMO8

na ocnose BHK (CKH-40)
Abd Hogsrit utactudukatop
10 mac.u I[IDIIATK + maciio 10W40 10 mac.u
IloxazaTenu Bug Bynkanuzauuu
KouTtposnbHsiit Tepmuueckuil Pagnarmodueii
150°Cx40’ J=200xI"p
Bsizkocth o MyHu, yc.e. 19 31 23
ITnactuynocts P, yc.en 0,49 0,27 0,32
JKectkocTh, I'c 1900-2100 1500-1800 1700-1900
VYcnoBHas IPOYHOCTH NPH 8,5 11 7
paspeise, MlIla
OTHOCHUTELHOE 410 370 390
yaJnvHeHue, %
OcraTouHoe yJuIMHEeHHe, % - 3 -
Koaddumnment temmororo
CTapeHus 10 NPOYHOCTH 0,47 0,64 0,53
npu 100°C, MlIla
Tsepnocts mo opy A, 28 36 32
yc.en
DIacTHYHOCTH 1O 31 40 35
OTCKOKY, %0
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Pesynbrarel wWccnenoBaHus, MPOBEACHHBIC MO ONPEICICHUI0 (PU3UKO-
MEXaHUYECKHX CBOWMCTB, HAIlOJHEHHBIX ByJIKaHM3aToB Ha ocHoBe bHK,
IIPUBEACHBI HAa Ta0J1.3.

YcraHoOBIEHO, YTO B BYJIKaHMW3aTaX, CoepiKalue IuiacTUdUKATOP
[IOMATK + macino 10W40 no cpaBaenuto ¢ nudyrundranatom (IbP) mpu
BCEX HCIIOJB30BAHHBIX CIOCO0AX BYJIKAHU3AIMH, MOBBIMIACTCS KOADHUIIMEHT
terioBoro crapenus mpu 100°C no npoynoctu (Tadum. 3).

HaGmromaercss yBenw4eHHE TNPOYHOCTH HAMOIHEHHBIX TEPMHUYCCKUX
ByJKaHU3aToOB U cocrtanisieT 11 Mlla, onmHako 310 HabIIOEHNE HE BCTpeUaeTcs
Yy paauanydoHHBIX BYJIKAHW3aTOB. YBEIWYHMBAECT TBEPAOCTh W DJIACTUYHOCTH
obowux Bynkanmu3aToB Ha 10-15%.

Takum oOpa3om, mMoOJNyuyeHHBIE TaHHBIE CBUICTEIHLCTBYET O TOM, YTO
pexoMeHayemblii 1 m3ydeHHblid mactudukarop IIDITATK + macmo 10W40
siBJsieTcs anibTepHaTuBOM JIB®D 11 ucnonbs3oBanus B cMecsix Ha ocHoBe bHK.

3akirouenue

W3zyueHo BnusiHUE conepkanus mactudukaropa (10 mac.4) B coueTaHuu
30 wmac.u Hanomuutens (TY) Ha uacto-anactudyeckue U (U3HKO-
MEeXaHUuYecKue CcBOMcTB  kommo3uuuu. IlokazaHo, 4YTOo  conepkaHue
IUTACTU(HUKATOPOB B U3yUYEHHOM MHTEpBaJie KOHLIEHTPALMsI OKa3bIBaeT BIMSHUE
Ha BS3KOCTH HCCIENyeMbIX Komrosuimii. Mcmomb3oBanue mactudukaTopa
[IOITATK mnoBelmaer BA3KOCTH 1O MyHHM 1O CpaBHEHHIO ¢ 0a30BOi
KoMIo3uuy. CHM)KEHHE IUIACTUYHOCTUM M JKECTKOCTH HEHAIIOJIHEHHBIX U
o6unapubix cmeceit BHK - IIQIIATK - macno 10W40 cBsizaHO ¢ BBICOKOM
mupQy3un B AIACTUYHBIX CpellaX B KOHEYHOM CUeTe, NMPUBOAUT YIIydIlEHUE
AIaCTUYHOCTH.

Pe3ynbTarhl pU3NKO-MEXaHUYECKUX M IJIACTO-3JIACTUYECKUX MCIBITAHUMN
[I0Ka3ajJl0, 4YTO MPUMEHEHHE paAJAMALMOHHO XUMHYECKOH TEXHOJOIMH B
nporecce crpykrypupoBanus BHK ¢ ywactmem mimactudukaropa oxaspiBaeT
crpykrypupoBanne BHK. B pesynprate mosiBieHuss B Makpomonekyie C-C
CBSI3€H MPUBOJUT K YBEJIMUEHUIO T€Ib QPAKIIMK U YUCIIO MTONEPEYHBIX CBS3EH.

VY HanoJHEHHBIX BYJIKaHM3aTaxX HaONIOaeTCsl yBETMYEHHUE BA3KOCTH IO
Mynu. H3MmeHeHue BA3KOCTM W IapaMeTp MPOCTPAHCTBEHHOM CETKH
BYJIKAHM3aTOB  OKa3bIBAa€T yJOBJIICTBOPUTEIbHBIE M3MEHEHHS B IUIACTO-
AIACTUYECKUX U (PU3HKO-MEXaHMUECKHUX CBOMCTBAX BYJIKAaHU3ATOB.
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OCOBEHHOCTH CTPYKTYPBI 1 CBOMCTB KOMITIO3UIUI
MOIUPULINUPOHHOI'O U30IMTPEHOI'O KAYYYKA C
XJIOPCOJAEPKAIIUMHU U DJITOKCUAHBIMU COEJUHEHUAMMN

Knrwouesvie cnosa. uzonpenosgviii Kayuyk, NOIUGUHUNOEBIL CRUPM, CUIUGAHUE
2eKCaXI0pNApaKcuion, 8YIKAHU3AYUS, NPOYHOCMb, 2elb PpaKyusl

Nzyuyeno peiictue I'XIIK u OC B KayecTBE CIIMBAIOIIECrO AareHTa MOpU
TEPMUYECKOHN ByJIKaHH3aLUH MOTUPHUIMPOBAHHOTO H30IpeHoBoro kayuyka (CKU-3-
[IBC) 80:20 B mpucyTCTBUU OKCUJA IMHKA. [IpoBeneHsl MccaenoBaHus CTPYKTYPHBIX
W3MEHEHUH, TMpOUCXONImux B BynkaHm3atax Ha ocHoBe CKU-3-IIBC moxg
Bo3zelicTBreM nporpeBa. Ha ocHoBannu nanHbix UK-crieKTpocKonuu u refb Gpakiuu
M3y4€HO, CKOpPOCTb MpoTeKaHus peakuuil rexcaxiopmapakcunonom (I'XIIK) mexmy
HCCIIEAYEeMbIMH HU3KOMOJIEKYJISIPHBIMU COEOUHEHMSIMHU. BpIcka3aHo cooOpaxkeHHs o
MPHUPOJE BYJIKAHU3ALHOHHOTO IEHCTBHA WM3YUYEHHBIX CTPYKTYPUPYIOIIUX CHCTEM H
0COOEHHOCTH WX BIMSHHUA Ha MapaMeTp MPOCTPAHCTBCHHOW CETKH U (U3MKO-
MEXaHWYECKUE CBOMCTBAa BYJIKAaHW3AaTOB. M3ydeHO BIMSHHE BpEMEHHM NPOTpeBa Ha
coJiepkaHue OOIIero M CBA3aHHOTO XJiopa B oOpasmax, coxepxkammx ['XIIK u ZnO.
Paccunrtano uucio cmmreix Mosiekyn ['XIIK, npuxongmuxcs Ha OAHY IOMEPEUHYIO
CBSI3b.

S.A.Rahimova

XLOR VO EPOKSID BIRLOSMOLORININ iSTIRAKI iLO
MODIFiKASiYA OLUNMUS iZOPREN KAUCUKU OSASINDA ALINMIS
KOMPOZITIN QURULUS VO XASSOLORININ XUSUSIYYOTLORI

Agar sozlar: izopren kauguk, polivinil spirt, heksaxloroparaksilen, tikilmo,
vulkanizasiya, mohkamlik, gel fraksiya

Sink oksidin istiraki ilo dayisdirilmis izopren rezin (SKI-3-PVA) 80:20 termik
vulkanizasiyas1 zaman1 HCPC va ES-nin tikici agent kimi tasiri todqiq edilmisdir. SKI-
3-PVA osasinda vulkanizatlarda qizdirmanin tosiri altinda bas veran struktur
doyisikliklorinin todqiqi aparilmisdir. 1Q-spektroskopiya vo gel fraksiyasinin
molumatlar1 osasinda todqiq olunan kigik molekullu ¢okili birlosmolor arasinda
heksaxloroparaksilenlarlo (HCPC) reaksiyalarin siirati dyronilmisdir. Tadgig olunan
struktur sistemlorinin vulkanizasiya tesirinin Xarakteri vo onlarin faza sabakasinin
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parametrina vo vulkanizasiyalarin fiziki-mexaniki xassalorine tosirinin xiisusiyyatlori
haqqinda fikirlor aparilir. Torkibinde HCHP vo ZnO olan niimunslords qizdirma
vaxtinin imumi va birlogdirilmis xlorun tarkibins tosiri dyronilmisdir. Har bir cargali
alagoya gora tikici HCPC molekullariin say1 hesablanmigdir.

S.A.Ragimova

CHARACTERISTICS OF THE STRUCTURE AND PROPERTIES OF THE
COMPOSITE BASED ON ISOPRENE RUBBER MODIFIED WITH THE
PARTICIPATION OF CHLORINE AND EPOXY COMPOUNDS

Keywords: isoprene rubber, polyvinyl alcohol, hexachloroparaxylene
crosslinking, vulcanization, strength, gel fraction

The effect of HCPC and ES as a crosslinking agent during thermal
vulcanization of modified isoprene rubber (SKI-3-PVA) 80:20 in the presence of zinc
oxide was studied. Studies of structural changes occurring in vulcanizates based on
SKI-3-PVA under the influence of heating have been carried out. Based on the data of
IR spectroscopy and the gel fraction, the rate of reactions with hexachloroparaxylenes
(HCPC) between the studied low molecular weight compounds was studied.
Considerations are made about the nature of the vulcanization action of the studied
structuring systems and the features of their influence on the parameter of the spatial
network and the physical and mechanical properties of vulcanizates. The effect of
heating time on the content of total and combined chlorine in samples containing
HCHP and ZnO was studied. The number of crosslinked HCPC molecules per cross-
link was calculated.

Beenenne

M3onpenoBbie kayuyku (CKHM) o00mama0T [EHHBIM KOMIIJIEKCOM
(U3NKO-XMMHUYECKIX CBOMCTB, OOYCIIOBIMBAIOLIMN HIMPOKUHA 00JacTh MX
MPaKTUYECKOr0 MCMONb30BaHUsl. OJIHAKO 3TU MOJUMEPHI CPABHUTEIBHO JIETKO
paspymaroTcsi  JAeWCTBUEM  BHEIIHUX  (aKTOPOB  MPU  IMOBBIIMIEHHBIX
temneparypax [1; 2].

B nocnennue roxel B KadyecTBE MOAM(PUUIMPYIOIIMX AareHTOB JUis
m3omnpenoBoro kayuyka (CKHM-3) mupoko npuMeHsIETCs BHICOKOMOJICKYIISIPHBIE
U HU3KOMOJEKYJSIpHbIE CcOeIuHEeHHs [3; 4] nns ycTpaHEHUs YKa3aHHBIX
(hakTOpOB.

Opranuyeckue YCKOPUTEIM CIIMBAHUSA B COCTaBE 3JIACTOMEPHBIX
cMeceil  BBIMOJHAIOT MHOrooOpasueie ¢yHkimuu [5].  OOGpasyromuxcs
BYJIKAHU3aThl MOTYT COJIep>KaTh HA0Op Pa3IUYHBIX MOMEpeuHbIX cBsazeil. Jlms
YBEJIMUYEHUSI BBIXOJAa MPOAYKTOB CHIMBAHUS M MOBBIIIEHUS CKOPOCTH
IIPOTEKAOIUX IPU 3TOM XUMHYECKHX pEakLUui, MPEIIOKEHbl Ppa3IndHbIE
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opranmyeckue  cmumBawomme arentsl  (OCA) [6] B TOM  4yucie
reKCaxJoprapakCuiioia M IPOM3BOIAHBIC XJIOPCOACPKAITUX JTUKAPOOHOBBIX
Kucyuot [7].

HanGonee  mmpoko  OBUIO  HM3y4yeHO  JICHCTBHE  IOJIMTAJOTeH
MIPOU3BOIHBIX aTM(PATUYECKUX U HEKOTOPBIX apOMAaTHYECKUX COeTUHEeHUH [§].

Onnako aeiictBue mnoauramoreaMeTi  3amenieHHbx  (ITTMCC)
COCIMHEHUI apOMaTHYECKOro psifa M3y4eHO HenoctatouHo. IIpencraBisiio
HHTEpeC H3y4YUTh mporecc  BYJKaHU3AIIHH, MOAUPHUITUPOBAHHOTO
uzonpenoBoro kaydyka (CKU-3-TIBC; 80:20) ¢ ydacTuem XJIOpcoAepK aiux u
AMOKCHUJIHBIX COSAMHEHUHN B IPUCYTCTBUM OKCHJI IIMHKA.

IKCNEePUMEHTAIBHAA YaCTh

B KauyecTBe oOBbeKTa UCCJIEJOBaHUM UCIIOJIb30BAJIN
MoauduimpoBaHHbii u3onpeHoBwlid kayuyk (CKHM-3) ¢ moauBuHMWICIUPTOM
(CKH-3-IIBC).

Monudukamuss CKHU-3 ¢ NOTUBUHUICIUPTOM MPOBENM Ha Bajblax,
conepxkanue CKU-3 cocrasmsuio 80, nonuununcnupt 20 mac.4. Ha 100 mac.u.
Kaydyka. B KkadecTBe yCKOpUTENs NPUMEHSIM TEKCaXJIOpIapaKcuioa
(1.1m1.120-130 C) u snokcugayro cmory 3/1-5 (3rmokcuauanoBas).

Ha nabGopaTtopHbIX BaibllaXx IOCJE THIATEIBHOTO IEepPEeMEIINBAHNUS,
moaudummpoBannoro CKU-3 (CKU-3-IIBC) B Tedyenue 3-5 MUH TOTOBHIU
anactomMepHbie cMecu coaeprkamue (Ha 100 mac.u. kayuyka) 3,0 mac.u. ['XTIK,
1,5 mac.4. cepa, 5,0 mac.4. okcuj nuHka, 4,0 Mac.4. snmokcuaHoN cmoiy D/J1-5.
3areM (QopMoBad 00pa3lbl B 3JIEKTpoONpecce Mpu 150°C B BuIE MIACTHHOK
tonmuaon 0,3MMm. [IpomomkuTenbHOCTD porpeBa coctaBisuio 20-40 MuH.

CTpyKTyphl ByJIKaHU3aTOB UCCIIEAOBAIN C TIOMOIIBIO 30JIb-T€JIb aHAIHN3a
[9]. Umcno mnomepeuHbIX cBsized () U HMX BBIXOJ ONPEACNSIN METOJ0M
paBHOBeCHOro Ha0yxaHMs B pacTBopuTtene toxyosne [10].

W3MeHeHne MOJEKYIIpHOW CTPYKTYypbl 00paslioB HM3ydald METOJIOM
NK-cniektpockonuu [10-11].

Pe3yabTaTrsl U MX 00CyKACHHE

B cucreme CKU-3-IIBCHI'XTIK o0a KOMIIOHEHTa SIBJISTFOTCS
MOJIAPHBIMUA COEIMHEHUSMH W IPOLECC MX COBMEILEHUS MPEMMYIIECTBEHHO
onpeaensercs HamuuueM noysgpHeix rpynn COO u C—Cl u peakunoHHOH
CIOCOOHOCTBIO 3TUX TPYNI NPU MEXAHOXMMHUYECKHMX U TEPMHUUYECKHX
Bo3aercTBusix. B UMK cnekTpoB HMHTEHCMBHOCTH MOJIOCHI  BaJ€HTHOIO
konebanus C—Cl rpynmsl, pacrionoxeHHoi B obnactu 730 em™t YMEHBIIAETCS ¢
YBEITMYECHUEM BpPEMEHHM CINMBaHUU B djektpompecce (oT 0-40mwmH). s
XapaKTepPUCTUKH HMHTEHCHBHOCTH ATOH TOJNOCHl  OBUIO  HCIIOJIb30BAaHO
OTHOIIIEHHE MHTEHCHUBHOCTEH (Win ontuyeckoi ruotHoctel) 730, 760 u 810
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-1
CM ", COOTBETCTBYIOIIUX AaCHMMETPUYHBIM W CHMMETPUYHBIM BAJICHTHBIM
kosebanusMm cBszeid C—H rpynmer CH; (Tabm. 1).

Tabauua 1.
Brusnue npoodonocumensrocmu 8yaKanusayuu 0o6pasyos 6 snexkmponpecce (150 Cx40)
HA OMHOCUMENLHYIO UHMEHCUBHOCTb NOJOCHL 8aleHMH020 Koaebanus epynnvl C—Cl

(/=730cm™)
HpOI[OJ'DKI/ITeJILHOCTL nporpesa, MUH

IToxazaTenn 10 20 30 40
1730 64,1 62,3 97,5 87
780 127 123 145 124

Is10 0,501 0,490 0,471 0,450

1830 0,785 0,710 0,705 0,670

1730 /830 0,610 0,580 0,560 0,550

Kak BumHO U3 npuBeeHHBIX B Ta01.1 JaHHBIX B OONBIIMHCTBE CIIyYacB
OTHOIICHUS /730 /g30 YMEHBIIAIOTCA B MPOIECCE BYJIKAHU3AIMKH 00pa3oB B
anektpornpecce. B cinywae orcyrcrBue I'XIIK wn3MeHEHMS OTHOCUTEIBHBIX
WHTEHCUBHOCTEH TMPOUCXOASIT B 3HAYUTEIBHO MEHbIIEH CTerneHu u 0e3
OIpeIeIEHHON 3aKOHOMEPHOCTH.

B UK-cnekTpe BylnkaHHM3aThl HAOMIOAANOCh TaKXKe YMEHbILIECHUE
MHTEHCHBHOCTH ToJ0chl 1610 u 675 om™ (my6ner ¢ monocer 1610 em! B
CIIEKTpE HCXOJHOro 00pa3iibl) COOTBETCTBYIOUIEH BaJEHTHOMY KOJICOAHHUIO
ces3u COO monekynsl CKU-3-TIBC u nosiBiieHHe HOBOM TIOJIOCHI TTOTIIOMICHHS
B obmactm 1690 cm™. B HK-cniekTpe Kkak HMCXOJHOro oOpasia, Tak H
ByJIKaHHU3aTa uMeeTcs monockl 1pu 1730 em™?, COOTBETCTBYIOIIAS
KapOOHMJIBHOM TpyIiie, oHa nosiBisieTcst B mporecce Moaudukamuun CKU-3 u
IIBC [13].

[Ipu  mporpese rereporenHoil  cucrembl  CKU-3-TIBCHI'XIIK
YMEHBIIAETCS HMHTEHCHBHOCTH moroc 967 m 1340 cm™ 06ycroBneHHBIX
COOTBETCTBEHHO, BHEIUIOCTKOCTHBIMHU M JIe()OPMAlMOHHBIMH KOJeOaHUSIMU
ceu C-H B rpymmupoBke CH=CH [12]. Kpome Toro, nabmomaercs
cymectBeHHoe u3MeHeHue cTpykTypsl CKU-3-IIBC: [losiBieHue aBOHHBIX
CBs3el pa3nuyHoOl KoH(uryparuu. M3 3HaYeHUN ONTHYECKUX TUIOTHOCTEH
MOJIOC TOTJIOUIEHUS NPH 96OCM'1(1,4 TpaHC JABOWHbBIE CBsI3U) U 912 emt 1,2
JIBOMHBIE CBSA3M) PACCUMTAHO paclpeesieHne IBOMHBIX CBS3€il B 3acToMepe:
20% csszeit 1,2, 60 % cBsazeit 1,4-tpanc u 20% cBsizeit 1,4-muc.

AHaJOTMYHBIE W3MEHEHUsI B CHEKTpe HAOIIOMAeTCss SMOKCHIHOU
cmonoil. Cyas 1o  CKOpOCTM — CIIMBaHUS, HauOojiee AaKTHUBHOH U3
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HCCIICIOBAaHHBIX CHIMBAIOMIMX cHCTeM Jis  MoaudunupoBanHoro CKU-3
sBisieTcst cuctema conepxariast ' XITK, ZnO u OC (tabi.2).

Tabnuua 2.
Bausnue cuueaioweii cucmemsl Ha cnocobnocms anacmomephsix cmecet (CKH-
3-1IBC) k npeacoespementon gyaxanuzayuu (guckozumemp Mynu npu 100 C)

CmmBamwomas cucreMa {5, MuUH t35-ts, MUH
CKU-3+CepatKanrtakc (M3BECTHBIH) 6,5 7,6
CKU-3-IIBCHT XTIK+ZnO 51 6,2
CKU-3-IIBCHT'XTIK+ZnO+2C 4.2 58
CKU-3-TIBCHT'XTIK 6,2 7,0

Kak u cnemoBamo oXuOaTh, COIEpKaHUE Te€Isl 3aMETHO BO3pacT ¢
yBEIMUEHHEM BpEMEHH ByJKaHU3anuu (puc.l).

G. %
80} -1
60k
a0t
20t
1 1 1 1
0 10 20 30 40

Bpems nporpesa t, Mun

Puc.1. Kunemuxa 2env 06pazoeanus é cucmeme:

1. CK1-3+CepatKanrtakc+ZnO (M3BECTHBIN)

2. CKU-3-IIBCHT'XTIK+ZnO+3C

3. CKU-3-TIBCHI' XTIK+ZnO

4. CKH-3-TIBCHT'XIIK

BeIcokoe comepkaHue reist B CUCTEME CBUAECTENIBCTBYET O TOM, 4YTO

uccnenyemble I'XIIK n OC npuHuMaroT yyacTue B npouecce cuuBaHus. s
Bcex cucreM oOpazoBaHue 3(H(HEKTUBHBIX MOMNEPEYHBIX CBS3EH C yBEIHMUEHUEM
IIPOJOJKUTENBHOCTH BYJIKAaHU3ALUK YBeIUUnBaeTcs (puc. 2).
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nd-10-1°, env?®

0 10 20 30 40
Bpewms nporpesa 1, MEH

Puc.2. 3asucumocmv KoHyeHmpayuu 3QhexmusHbix NONepeuHvIX Ces3ell om
8peMeHU BYIKAHU3AYUU 8 CUCeMaX
1. CKU-3-IIBCHT XTIK+ZnO+2C
2. CKU-3-TIBCHI XTIK+ZnO
3. CKU-3-TIBC+I'XIIK

Kak Bumno B cucremMe CKU-3-TIBCHI'XIIK+ZnO+3C ckopoCTh CIIMBaHUS
BHIIIIE, YeM B Apyrux cuctemax (3,4). O1o o0bsacHseTCs: 00jiee BHICOKOH aKTHBHOCTBIO
coegunenus ['XIIK u 3C. Ilpn Oonbmom BpemeHu Bynkanuzauuu (50 m 60 MuH.)
YHCJIO TONEPEUHBIX CBA3EH YMEHBIIACTCS.

Tabauua 3.
Brusnue npodomicumenvhocms gyakanusayuu u muna cuugarowe2o azenma (I XI11K)
Ha xumuueckuii cocmag syaxanuzama CKHU-3-11BC (cooepocanue ZnO 5,0)

Bpems Conepxanue, %
CuuBaroras BYJIKaHH- OO6mmit CBSI3aHHBIN I'XIIK B

cucreMa 3a1umy, XJI0p TOITYOJTHOM

MUH JKCTpaKTe
10 88 15,8 9,8 52
CKU-3-IIBCH XIIK+ZnO 20 72 25,3 8,7 4,1
30 58 31,3 cJIe Il 29
40 45 34,1 ciebl 1,8

W3BecTtHO, 4YTO cmmMBaHWe wu30ompeHoBoro  kayuyka (CKU-3)
XJIOPCOAEPKAILMMU COEUHEHUSIMU aKTUBUPYETCS OKCUAAMHM MeTaiuioB [8,12].
Hamu Obuto nM3ydeHO BIMSIHME BPEMEHHM MPOrpeBa Ha cojaep)kaHue OOIIero u
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CBsi3HOro XJiopa B oOpasmax, comepxamux ['XIIK um ZnO, u paccuuraHo
cuutbix Mosekyn ['XIIK, mnpuxoasumxcs Ha OJIHY IONEPEYHYIO CBSI3b
(Tabn.3). Kak BUIHO W3 TPHBENCHHBIX B Ta0J. 3. NaHHBIX, C MOBBIIICHHEM
BPEMEHH CIIMBAHUSA KOJMYECTBO OOIIEro XJIOpa HACKOJIbKO CHIDKAeTcs, a
KOJIMYECTBO CBSA3AHHOTO XJIOpA, BCTYMHBIIETO BO B3aUMOJICHCTBUE C OKCUIOM
MHKAa ¢ OOpa3oBaHHMEM XJIOPUIOB, YBEIWYMBACTCS. YBEIUYMBACTCA TaKKe
konuyectBO ['XIIK, mpucoenunuBmierocss x asnacromepy. O mnocieayroiiem
CBUJICTENBLCTBYET CHIbKeHUEe coaepxkanusa ['XIIK B ToayonHOM 3KCTpakTte
BYJIKaHM3aTa MPAKTUYECKHU O MOJHOro ncuesHoBenus. Yucno mosekyi ['XIIK,
MPUXOJAIIUXCS HA OJIHY IIONEPEYHYI0 CBS3b, IPHU YBEIWYEHUU BPEMEHHU
MPOrpeBa YMEHBIIACTCS.

Ha ocHOBaHMM TEOpETHUYECKUX MPEANOChUIOK, AKCHEPUMEHTAIbHbBIX
JAHHBIX U KOJUIOMTHO-XUMHYECKON KOHIICTIIINA MEXaH3Ma 00pa30BaHMUs CITUTHIX
anactoMepoB ¢ ['XIIK Mexanusm AeHCTBHS M3YYEHHBIX HaMHU CLIMBAIOLIMX
areHTOB MOXHO OOBSCHUT cienytomuM obpasom. CmmBanne CKU-3-IIBC c
nomomibto I'XIIK mpu TepMuueckoM M TEpPMOMEXAHMUECKOM BO3JCHCTBUU B
oTcyTcTBUM aktuBatopa (ZnO) BeposiTHO mpoucxoaut uepe3 paznoxenue. [ XIIK
C OTUEIJICHHEM XJIopa TPUMETWIbHBIX Trpymni. OOpasyoumiics paaukan
aKIEHTUPYET BOJIOPOJ OT MOJIEKYJ 3jacTomMepa, o0pasys MaKpopaIuKabl,
KOTOpBIE CIIOCOOHBI B3aUMO/ICHCTBOBATH JIPYT C APYroM [5].

XUMUYECKUE B3aUMOACHCTBHS (PYHKIIMOHATBHBIX TPYIIT MAaKPOMOJICKYJT
CKU-3-TIBC u I'XIIK npu TepMHUYECKOM M TEPMOMEXaHUUECKOM BO3JICHCTBUH
MOATBEPKIAETCS, TOMUMO CIIEKTPOCKOIMMYECKUX JAHHBIX U PE3YJIbTAaTOB 30J1b-
relb aHalIM3a, YIydlieHHeM (QH3UKO-MEXaHWYECKHMX CBONCTB KOMITO3UIIUN
CKU-3-TIBC+I'XIIK+ZnO+2C 1o CpaBHEHWIO C CEPHBIM BYJIKAaHU3aTOB
n3omnpenoBoro kayuyka CKHM-3 (tabmn. 4.).

Taonuua 4.
Dusuko-mexanuueckue ceolcmea 8yIKAHU3AMO8 HA OCHO8E MOOUPUYUPOBAHHO20
CKU-3-11BC ¢ pasnuunbimu CluuaiowuMu a2eHmamu.

CHIMBAIOIIIE CUCTEMBI
IToka3zarenu
CKU-3 + Cepa + CKU-3-
Kanrake [MBA+I'XIIK+ZnO+3C
(13BECTHBIN)
VYcnoBHas NpOYHOCTH 23 25
1pu pactsbkenuu, Mlla

OTHOCHUTENIbHOE YATUHEHHE, Y0 360 290
OcraTouHoe yJyIMHEeHue, % 12 10
DIacTUYHOCTH 10 OTCKOKY, % 34 41
Teepmocts no llopy A, yc. en. 58 52
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TakuM 00pa3oM, YCTAaHOBJICHO HATMYUE XUMHUYECKOTO B3aUMOJICHCTBUS
nonmudyHkuoHanbHeIX MakpoMosiekysn CKU-3-IIBC u I'XIIK B npucyrctBun
SMOKCUJIHBIX COCIMHEHMM W OKCHJAa IMHKA TPU TEPMUUYECKOM U
TEPMOMEXaHUYECKOM BO3CHCTBUH.

3akiir0ueHue

[TosryueHHBIE AAHHBIE MPEACTABISET MHTEPEC ISl NPOTHO3UPOBAHUS
MPOIECCOB COBMEIIICHUI HU30IPEHOBOIO Kaydyka (CKH-3) c
BBICOKOMOJIEKYIApHBIMU  coenuHeHnsMu (BC) copbumu u nuddysun B HuX
HU3KOMOJIEKYJISIPHBIX ~ COCJUHEHHM,  HCIONb3yeMbIX  NpPU  CIIMBAHUU
MaKpOMOJIEKYJI.

B kBazu OMHApHBIX CHIMTHIX TETEPOTEHHBIX CMECSIX 3JIaCTOMEPOB,
MHTCHCUBHOCTh MEX(}a3HOT0 B3aMMOACUCTBUS, (POpPMHUPOBAHHE XUMHUYECKON
C-C cBSI3U JOJDKHBI OMPEAETUTHCS MUKPO U HAIMOIEKYJISIPHOU CTPYKTYpOi
obenx kommnoHeHTOB. B momudpumupoBannom CKU-3-IIBC cymmaphHoe
coaepxxkanue 1,4 u 1,2 3BeHbeB 2 pa3a meHblie. [lokazaHo paznuuue B CTENEHU
cimBaHus ~ MoauduuupoBaHHOro  kaydyyka. B cucreme — CKU-3-
[MBCHZnO+T'XIIK+3C ux coBMelIeHHUE ONPENesieTCs HATUYUEM IMOJISIPHBIX
COO u CCI rpynn npyu MEXaHOXUMHYECKOW U TEPMUYECKOIN BO3JICHCTBUM.

Hna  cmeceti CKU-3-IIBCHZnO+I'XIIK+DC wabmomaercs  Oosee
BBICOKAasi CKOPOCThb BBIXOJa Telb (pakmuu B Tpolecce BylKaHuzanuu. Ha
¢dbopMupoBanue Mex(a3zHOro Clos BIUAET COACpPKAHHE MOJSPHBIX 3BEHBEB
CKU-3-I1BC u conmepxaHue IueHAa HA BBIXOJ IMOMEPEYHBIX CBSI3€H M CIIMTHIX
MOJIEKYI.
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ABSERONA iNTRO].)U.KSiY.A OLUNMUS DORMAN BBDRQNCi
(MELISSA OFFICINALIS L.) NOVUNUN ONTOGENEZI
VO BIiOKiMYOVi XUSUSIYYOTLORI

Agar sozlar: Melissa, Abseron, ontogenez, vegetasiya, biokimyavi, efir yagi,
protein

Mogalods Melissa officinalis ndviiniin ontogenezi vo biokimyoavi torkibi
Oyronilmigdir. Todqgigatlar Abseronda AMEA Morkozi Nobatat Baginin tocriiba
sahasinds kultura soraitindo aparilmigdir. Todgigatlara osason molum olmusdur ki,
Melissa officinalis novii Abseron soraitindo normal inkisaf dovrlori Kegirir.
Vegetasiyanin sonuna dogru Melissa officinalis noviiniin torkibinds xam kiil, ilk va
higroskopik nomlik azalmig, xam yagm vo proteinin miqdart iso artmigdir. Bu
baximdan noviin tosorriifatin miixtalif saholorinds kiitlovi istifadosi zamani kultura
soraitindo  becorilon  bitkilorin ~ vegetasiyanin ~ sonunda istifado  olunmasi
moqgsadauygundur.

I.T.Mameoosa, C.I Ab6ackynuesa, C.I.Kynuesa, A.A.Apabd3aoe

BUOXUMHWYECKHUE U OHTOI'EHETHUYECKHE OCOBEHHOCTH
BUJIA MEJIUCCA JIJEKAPCTBEHHAS (MELISSA OFFICINALISL.)
HUHTPOAYIIMPOBAHHBIX HA ABHIEPOH

Knwuesvie cnoea: Melissa, Abwepon, oumozenes, pacmumenrbHOCMb,
ouoxumust, 3¢hupHoe macno, 6enrox

B crarbe u3y4eHbl OHTOr€HETHYECKHE OCOOCHHOCTH M OMOXUMHUYECKHUI COCTaB
MEJIMCCHI JIeKapCcTBeHHOW. VccnenoBaHusi MpOBOMMWIMCH Ha AOILIEpOHE B YCIOBHUSX
KyJlbTypbl Ha onbITHOM none LlenTpansHoro borannyeckoro Cana HAHA. CornacHo
uccienoBanusam, Buael Melissa officinalis uMeror HOpMasbHBIE CPOKH pa3BHTHs Ha
Aobmepone. K xonmy Bererarmonnoro mepuoga Melissa officinalis camkana ceipyro
30Jly, HA4YaJIbHYI0 M TUTPOCKOIMYECKYIO BIAKHOCTH, MTOBBIIIANA COAEPKAHUE CHIPOTO
Macina u Oenka. C 3TOH TOYKH 3pEHHS LIENECOOO0pa3HO HCIIONB30BaTh KYJIHTYPHBIE
pacTeHusi B KOHIIE BETreTallMOHHOTO IMEeproJia IPU MAacCOBOM KCITONIH30BaHUM BUJA B
pas3HbIX cdepax X0o3sgHCTBa.
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G.T.Mamedova, S.G.Abbaskuliyeva, S.G.Gulieva, A.A.Arabzade

ONTOGENETIC AND BIOCHEMICAL FEATURES OF THE SPECIES
MEDICINAL SWEETCLOVER (MELISSA OFFICINALIS L.)
INTRODUCED IN ABSHERON

Keywords: Melissa, Absheron, ontogenetic, vegetation, biochemical, essential
oil, protein

The article studies the ontogenetic and biochemical features of Melissa
officinalis. The researces were carried out in Absheron under the conditions of culture
in the experimental field of the Central Botanical Garden of ANAS. According to
research, Melissa officinalis species has normal development periods in Absheron.
Towards the end of the growing season, Melissa officinalis reduced crude ash, initial
and hygroscopic moisture, and increased crude oil and protein content. From this point
of view, it is expedient to use cultivated plants at the end of the growing season during
the mas use of the species in different areas of the economy.

Giris

Dorman badronci (ballinans, limonotu) qiymatli derman, efiryagh vo
balveran bitkidir. Vatoni Sorqi Araliq denizi vo Kigik Asiyadir. Yabani halda
Azorbaycanin biitiin boélgslorinds, meso vo ovaliglardan baglayaraq orta dag
qursagina kimi genis yayilmisdir. Adaton bu bitkiys mesolords, kolluglarda,
meso konarlarinda rast golinir. Budaqli kokiimsova malik c¢oxillik ot bitkisidir.
Iyun-avqust aylarinda ¢icokloyir vo meyve verir. Darman badranci toxumlari,
vegetativ organlart vo kokiimsovlar1 vasitesilo asan c¢oxalir. Dorman
ohamiyyatli olub, gévdasinin yuxari ¢igokli hissesindon vo ya yarpaqlarindan
istifado olunur. Yertistii hissesindo efir yaglari, By, By C vitaminlori, as1
maddolori, flavonoidlar, fenol tursulart vardir. Elmi tobabotdo az istifado olunsa
da, xalq tobabotindo 6z totbiqini tapmigdir. Osason sinir sistemi xastoliklorinda,
ruhi sarsintilarda, sakitlogdirici, yuxugotirici kimi, modo spazmasinda,
kopmado, bas agrisinda, miqrenda, lirok doyiinmasinda istifads olunur [1; 2; 3].

Bir c¢ox olkalords farmakopeyaya daxil edilmisdir, homeopatiyada
istifado olunur. Dorman badroncinin torkibindo olan efir yagi tosorriifatda
parfiimeriyada istifado olunur. Yarpaglart qidaya olavo olunur, cigoklori yaxsi
balverandir. Mohsuldarlig1 200 kq/ha-dir [4].

Diinyada vo Azarbaycanda bir cox alimlor torafindon Darman badranci
bitkisinin bozi xiisusiyyaotlori dyronilmisdir. Nayda N.M. vo Lunina N.F. [4]
torofindon dorman badroncinin biokimyoavi torkibi, ontogenezin miixtalif
morhalalorindo govdo Vo yarpaglarinin anatomik quruluslart Syronilmisdir.
Gales.R., Preotu.A., Toma.C. [5] dorman badroncinin inkisafinin miixtolif
morhalalarinds ¢igayinin qurulusunu va ontogenezini dyronmislor. Vaverkova
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S., Mistrikova 1. va Farkas P. [6] 6z tadqigatlarinda dorman badranci bitkisinin
ontogenezinin miixtalif morhalalorindo efir yaginin migdarmin va toarkibinin
neco doyismoesini miiayyon etmislor. Azorbaycanda Zeynalov Y.M. [7],
Mehdiyeva N.P. [8], ibadullayeva S. [9], Ibadl1 O.V. [10], Qurbanov E.M. [11]
torafindon dorman badrancinin dorman shamiyyati vo bazi bioloji xiisusiyyatlori
Oyronilmisdir. Tadqiq olunan ndviin qiymotli dorman, balveron vo sonaye
ohomiyyatli bitki oldugunu nozors alaraq ndviin yeni soraitdo becarilmo
imkanlarin1 6yronmok Vo vegetasiyanin hanst mohalasinds torkibinin daha
zongin oldugunu mioyyan etmok mogsadilo torofimizdon  Abserona
introduksiya olunmus dorman badronci ndviiniin ontogenetik xiisusiyyatlori
miioyyan olunmusdur.

Material vo metodlar

Todgigatin materiali olaraq Abserona introduksiya olunmus Melissa
officinalis L. bitkisi gdtiiriilmiisdiir. Oyronilon ndviin toxumlar1 Azorbaycanin
miixtolif regionlarindan gotirilmisdir. Toxumlar AMEA Moarkazi Nobatat
Baginin tocriiba sahasinds sopilmisdir. Abseronun iglimi diizon yerlords asason
miilayim-isti va quru subtropik olub, yarimsohra tipins aid edilir. Havanin orta
illik temperaturu 13,6-14,9°C, atmosfer yagintilarinin orta illik migdar1 203,3
mm olmusdur. Nobatat Baginin orazisindo Abseron yarimadasi {iglin xarakterik
olan boz-qonur torpaglarin oldugu miiayyan edilmisdir [12; 13].

Tadgiqatlar zamani bitkilorin ontogenezi L.F.Jukovanin [14] metoduna
osason apartlmigdir. Bitkilorin ontogenezinds dovr vo marhoalolori miisyyan
etmok, 6lgmoalor aparmaq mogsadilo 10 giindon bir miisahidolor aparilmigdir.
Biokimyovi analizlor Okingilik Elmi-Todgigat Institutunda Q.P.Belexov,
A.A.Ubinskaya [15] vo V.A.Razumovun [16] metodlarina asason aparilmisdir.
flk nomlik quruducu skafda 60-65°C-do, higroskopik nemlik 100-105°C-do
sabit ¢oki alimana qodor qurutmagla, xam kiil 300-500°C-do Mufel pecinda
yandirmaqla, xam yag Sokslet aparatinda, protein Kyeldal {tsulu ilo
Oyronilmisdir.

Naticalar va onlarin miizakirasi

Tadqiq olunan ndviin toxumlar1 1-1,5 sm darinlikds torpaga sopilmisdir.
Ciicormo 80-90% olmusdur. Miioyyon olunmusdur ki, toxumlarin ciicormasi
ficiin 10-14 °C, inkisafi {iciin 23-25 °C optimal temperatur lazimdir. Ciicortiloro
miitomadi olaraq aqrotexniki qulluq edilmisdir.

Tadgigatin naticoloring asason dorman badranci bitkisinin ontogenezinda
3 dovr, 7 morhalo miioyyon edilmisdir. 1. Latent dovr. 2. Pregenerativ dovr:
ciicarti (p), yuvenil (y), immatur (im), virginil (v). 3. Generativ dovr: gonc (g1),

orta (92), qoca (9s)-
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1. Latent dovr toxumlarin sakitlik marhalasidir. Darman badrancinin toxumlari
tam yetismis halda gara rongds olur. Toxumlarin uzunlugu 0,5-1,0 mm, eni 0,5-
1,0 mm-dir. 1000 adad toxumunun kiitlasi 0,5-0,8 qramdir.

2. Pregenerativ dovr. Ciicortilorin (p) hiindiirliiyii 0,6-0,8 sm, lops yarpaqlari
dairovi formada olub, uzunlugu 0,4-0,6 sm, eni 0,3-0,4 sm olmusdur. Ik asl
yarpaqglar toxum ciicorondon 8-10 giin sonra omoalo golmays baslamigdir. Osl
yarpaqlar omolo golmoyo baglayandan bir miiddot sonra lops yarpaglar
tokiilmoys baslamigdir. Osl yarpaqlar dairovi-yumurtavaridir, konarlari
disciklidir. Bu vaxt bitkinin hiindiirliiyii 1,2-1,3 sm, asas kokiin uzunlugu 3,8-
4,0 sm-dir. 18-20 giindon sonra, yoni birinci ilin yazinda bitki yuvenil (y)
morholoys girmisdir. Yuvenil morhalods bitkinin hiindiirlityti 3,5-4,0 sm, osl
yarpaglarin say1 4-6, yarpaqglarin uzunlugu 1,0-1,3 sm, eni 0,6-0,8 sm olmusdur.
Bu morholo 15-20 gilin davam etmis, sonra vegetasiyanin birinci ilinin yazin
axirinda fardlor immatur yas morholosine (im) kegmisdir. immatur marhaloda
bitkido artiq bir ne¢o zog omolo golmis, osl yarpaglarin sayr artmigdir. Bu
morhals 25-30 giin davam etmisdir. Sonra bitki virginil (v) merhaloys daxil
olmusdur. Bitki virginil merhalode qislamig, bitkinin yeriistii hissosi mohv
olmusdur. Yazda homin moarholodo bitki inkisafini davam etmisdir. Virginil
morhalode yarpaqglarin sayt 6-8 odod, zoglarin sayr 4-5 odod, bitkinin
hiindiirliiyii ise 25-30 sm olmusdur.

Sakil 1. Melissa officinalis noviiniin ontogenezi
a) 1-2 ciicarti marhalasi (8-10 giinliik ciicartilar), 3-8, b) yuvenil marhals
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3. Generativ dovr. Ikinci il bitki virginil morholodon generativ dévriin
gonc generativ marhalasing (g1) kegmisdir. Bu dovr virginil morhslads qislamis
bitkilordo iyulun sonu-avqustun ovvolindo baslayir. Fenoloji faza olan
qon¢aloms iyulun ikinci dekadasinda baglayir. Bu vaxt bitki orta generativ
moarhalays (g2) daxil olur. Meyvalorin yetigsmosi fazasi iso avqustun ortalari
baslayib sentyabrin axirina kimi davam edir. (Saokil 2). Bitkilorin hiindiirliiyii
50-55 sm-a, zoglarin say1 20-25-5 gatir. Yarpaqglarin uzunlugu 2,5-4,0 sm, eni
2,1-2,3 sm-o catir. Toxumlarin yetismosi avqustun axiri baslayib sentyabrin
sonu, oktyabrin avvalina kimi davam edir. Bu vaxt bikido senil (goca) (g3)
morholo baslayir. Bitkinin hayat dovriinds bu har il tokrarlanir.

Sakil 2. Melissa officinalis néviiniin ontogenezi: generativ dovr

Melissa officinalis noviiniin AMEA Markoazi Nobatat Baginin tacriiba
sahasinda kultura soraitindo yetisdirilmis niimunasinin tarkibinds ilk nomlik,
higroskopik nomlik, quru madds, xam kiil, xam yag vo proteinlorin miqdari
miloyyon edilmigdir. Todgiqatlar vegetasianin oavvalinds vo sonunda
aparilmisdir. Vegetasiyanin avvalinds aprel aymin ii¢lincii dekadasinda bikinin
yeriisti hissosi: gévdo Vo yarpaglart toplanmug, biokimyovi torkibi
oyranilmigdir. Vegetasiyanin sonunda isa bitkinin gdvdo va yarpaqlart sentyabr
aymin ikinci dekadasinda yigilmis, biokimyovi torkibi analiz olunmusdur
(Cadval). Vegetasiyanin ovvoli vo sonunda alinmis naticolor miiqayiso
edilmigdir (Diaqram). Naticodo molum olmusdur ki, vegetasiyanin sonuna
dogru Melissa officinalis noviiniin torkibinds xam kiil, ilk va hiqroskopik
nomlik azalmis, xam yagin va proteinin miqdart ise artmisdir.
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Cadval. Melissa officinalis noviiniin biokimyavi analizinin naticalori (%)

Nov Ik Higroskopik Quru Xam | Xam | Protein
namlik nomlik madds kiil yag
Melissa officinalis 80,2 13,0 19,8 12,0 | 1,15 15,75
(kultura soraitinda,
vegetasiyanin
awvalindo)
Melissa officinalis 72,0 7,0 28,0 11,0 | 3,22 16,2
(kultura soraitinda,
vegetasiyanin
sonunda)

vegetasiyanin avvalinda vegetasiyanin sonunda

20

15

10 | » 7

Diagram. Melissa officinalis noviiniin vegetasiyanin avvalinds va sonunda
biokimyovi torkibinin miigayisasi: 1. higroskopik namlik, 2. xam kiil,
3. xam yag, 4. protein

Noticolora osason Melissa officinalis novii Abseronun torpag-iglim
soraitindo normal inkisaf dovrii kecirmisdir. Noviin gévdo Vo yarpaglarinin
torkibinds yagin va proteinin miqdar1 vegetasiyanin sonuna dogru artmisdir. Bu
baximdan noviin tibbdo vo tosorriifatin miixtalif sahalorinds kiitlovi istifadasi
zamani kultura goraitinds becarilon bitkilordon vegetasiyanin sonunda istifado
olunmas1 mogsadouygundur.
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STUDY OF SOME HETEROCYCLIC COMPOUNDS CONTAINING
RHODANIDE GROUP AS ANTIOXIDANT ADDITIVES

Keywords: rhodanide, cumene, model reaction, antioxidant, inhibitor

The study of the heterocyclic derivatives of rhodanides (E1-E3) that we
synthesized by model reactions as an inhibitor of the oxidation of hydrocarbons
revealed that these compounds repel peroxide radicals, break oxidation chains and
catalytically break down hydroperoxides into molecular compounds. The substances
studied are antioxidants with a combined effect.

Z.T.Israfilova

TORKIBINDO RODANID QRUPU SAXLAYAN BOZi HETEROTSIKLIK
BIRLOSMOLORIN ANTIOKSIDANT ASQAR KiMi TODQIQI

Acar sézlar: rodanid, kumol, model reaksiya, antioksidant, inhibitor

Sintez  etdiyimiz  rodanidlorin  heterotsiklik  téromolarinin  (E1-E3)
karbohidrogenlorin oksidlosmosinin qarsisini alan inhibitor kimi model reaksiyalarla
todgigindon miioyyan olunmusdur ki, bu birlogsmalor peroksid radikallarimi dof edarok
oksidlogsma zoncirlorini qurir  vo  hidroperoksidlori  katalitik olarag molekulyar
birlosmaloro  pargalayir. Todqiq olunan maddaslor kombina tesiro  malik
antioksidantlardir.

3.T.Ucpaghunosa

HCCJIEJOBAHUE HEKOTOPBIX TETEPOIUK/IMYECKHUX
COEJUHEHMU, COAEPKAIIMX POJAHUIHYIO I'PYIIILY,
B KAYECTBE AHTUOKCUJAHTHBIX TPUCAJIOK

Knwouesvie cnosa: pooanuo, KyMol, MOOENbHAS peaxyusi, aHMUOKCUOAHM,
uHeubumop

CuHTe3npOBaHHBIE HAMH TeTEPOIMKINYECKHE MPOn3BOAHbIE ponaHuaoB (E1-
E3) npu u3ydeHnn MOJICIIbHBIX PEaKIMi B Ka4eCTBE HHTUOUTOPOB, MPEIISTCTBYIOIIUX
OKHCIICHHIO YIJIEBOJOPOJIOB, YCTAHOBWIM, YTO OTH COCAMHEHUS OTTAJIKHBAIOT
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MEPOKCUIAHBIE PAJMKAIIBI, PA3pPIBAIOT LEMH OKUCICHUS U KATATUTUYECKH PACIICTIISIOT
THUJIPONIEPOKCHUIBI O MOJICKYJISIPHBIX coeMHeHuM. Vccnenyembie BelecTBa sIBISIOTCS
AHTHOKCUJIAHTAMU C KOMOUHHPOBAHHBIM JICHCTBUEM.

1. Introduction

One of the most important problems of modern hematology is to protect
fuels, oils and other petroleum products from oxidation during operation or
long-term storage [1-5]. Antioxidant additives are used to protect fuels and
lubricants from oxidation. Currently, alkylphenols, amines, aminophenols,
various sulfides, metal salts of dithiophosphate, thiourea derivatives and others
are widely used as antioxidants [6-10].

Studies have shown that rhodanides are the most effective additives that
prevent the oxidation of petroleum products. It is also known from the literature
[11] that rhodanides play the role of stabilizers for the stabilization of
lubricants, emulsifiers, chlorinated hydrocarbons. They are also widely used in
agriculture as insecticides and seed disinfectants. Rhodanides, on the other
hand, are the most suitable syntheses for the synthesis of nitrogen and sulfur-
containing heterocycles.

It also should be taken into consideration that it is considerably difficult
to study the mechanism of action of antioxidants added to fuels and other
petroleum products. That is why the antioxidant effect of synthesized
compounds has been studied in the oxidation reactions of model hydrocarbons.

To assess the antioxidant activity of synthesized compounds so far, the
kinetics of their reactions with cumylperoxide radicals and cumylhydroperoxide
have been studied. The model used cumene as a hydrocarbon, and its oxidation
mechanism has been studied in detail [12-14].

Numerous studies describing the antioxidant capabilities of nitrogen and
sulfur-containing organic compounds have been published in peer-reviewed
journals. Sulfides, dithiophosphate, xanthogenate, and different sulfur-
containing heterocycles (phenothiazine, benztiazole, etc.) were studied. Prior to
our research, however, the antioxidant capabilities of several rhodanide
compounds have received little attention.

In light of the above findings, as well as ongoing research in the field of
the synthesis of various classes of sulfur compounds, the relationship between
their structure and antioxidant properties, rhodanides of various structures can
be synthesized and their antioxidant properties studied in model reactions. To
put it another way, in order to determine the relationship between the structure
of newly synthesized compounds and their antioxidant properties, new
rhodanide derivatives were synthesized, their oxidative properties were studied
in model reactions, and a theoretical background for the creation of new
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antioxidants was developed.

2. Material and method

2.1. Compounds produced react with cumylperoxide radicals

To evaluate the reaction with peroxide radicals, initiated oxidation of
kumol was done in the presence of these inhibitors. The temperature of the
reaction is 60 °C. At a concentration of 2-10-2 mol/l, the initiator was
azodiizobutyronitrile (AIBN). At 60 °C (K5), his initiation rate is 10-107
I/(mol.s.). The inhibitor concentration ranges between 1-10* and 5-10"* mol/1.
In a monometric apparatus, the process was examined for oxygen absorption. A
precisely measured reaction solution is placed in a reactor that is linked to the
unit by a grinder. Prior to the experiment, the unit is filled with oxygen and
transported to a reactor pre-cooled to -50 °C to prevent solvent evaporation.

The rapid shaking of the reactor guarantees that the oxygen dissolves
quickly, allowing the oxidation reaction to proceed in the kinetic area. After the
reactor has been heated for 5 minutes, the oxygen pressure in the system is
adjusted once more, and measurements begin by turning off the taps. The
decrease in oxygen volume is measured using the mercury level in a burette
with a constant temperature. A gas is automatically supplied through a pressure
regulator and an electrolyzer, which is balanced by a mercury column, to keep
the pressure of oxygen on the reaction solution constant.

They add a solvent (chlorbenzene) to the reactor and begin a nitrogen
bubble, which lasts throughout the experiment.

Then, with the exception of the hydroperoxide, we add all of the
components and start the reactor heater. When the required temperature is
reached in the reactor after 10-15 minutes, the final component, hydroperoxide,
is introduced and the stopwatch is started. After the requisite temperature has
been obtained, the inaccuracy of the reaction temperature should be kept within
0.1 °C and controlled by direct measurement in the reactor. The concentration
of hydroperoxide in the samples is then determined using a specific iodometric
method. Pour a few milliliters of acetic acid and 1-5 milliliters of the sample
into conical flasks of 150 milliliters, depending on the number of samples
gathered throughout the experiment. Afterwards, the flasks blown with carbon
dioxide to remove air. Pour the freshly prepared potassium iodide into a
saturated solution of methanol and cover with polished glass stoppers and keep
in the dark for 60 minutes.

2.2. Reaction of synthesized compounds with cumylhydroperoxide
Kinetic experiments to study the reaction of synthesized compounds with
cumylhydroperoxide are carried out in a glass reactor with a constant
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temperature. A solvent (chlorbenzene) is added to the reactor and nitrogen
bubbling is started, which is continued throughout the experiment. Then we
include all the components except the hydroperoxide and start the reactor
heater. After 10-15 minutes, when the required temperature is reached in the
reactor, the last component, hydroperoxide, is introduced and the stopwatch is
started. The error of the reaction temperature should be kept within + 0.1 °C
and controlled by direct measurement in the reactor after the required
temperature has been reached. Samples are then taken at specified time
intervals and the concentration of hydroperoxide in them is found by a certain
iodometric method. To do this, pour a few ml of acetic acid and 1-5 ml of the
sample into the conical flasks of 150 ml, depending on the number of samples
taken during the experiment. The flask is then blown with carbon dioxide to
remove air. Pour the freshly prepared potassium iodide into a saturated solution
of methanol and cover with polished glass stoppers and keep in the dark for 60
minutes. In this case, the following reaction occurs:

ROOH + 2KJ + H,0 —J, + ROH + 2KOH

Preliminary tests with a known starting concentration of hydroperoxide
are used to ensure that the reaction is completed completely. When 10 mL of
acid is added, the process totally releases molecular iodine after 30 minutes.
During this time, very little iodine accumulates in the test sample. Each time a
new experiment is introduced, a test sample is taken in addition to the basic
samples. When calculating the solids, it was discovered that 2 moles of
thiosulfate are utilized in the titration for every mole of hydroperoxide:

Jo+2NayS;,03—NayS,06+2Nal

During titration, sodium thiosulfate is taken at a concentration of 0.05 N.

The concentration of hydroperoxide is calculated by the following formula:

(1. — 1) [Wa.5,0:]0,05N
[ROOH] = — £)(N235;0;]

:".. "-4'\;

V1 - volume of solution used for titration of the sample, ml
V; - volume of solution used for titration of test sample, ml
Vexp - Volume of sample taken, ml.

3. Result and discussion
The autooxidation of kumol with their participation was investigated in
this stage of the study to determine the ability of newly synthesized rhodanide
derivatives (E1-E3) [15] to act as oxidation inhibitors (Scheme).
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Scheme: Some heterocyclic compounds containing rhodanide group.

When we study the autoxidation of cumene in the presence of these
compounds (E1-E3) at 110 °C (Figure 1), we see that they stop the oxidation
process. This manifests itself during their induction period () (see table).
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Fig. 1. Kinetic curves of cumene auto-oxidation in the presence of the synthesized com
pounds: T =110 C, Voyis a volume of oxygen (ml), T is a time (min);
[InH]= 0 (1") [InH]= E-1-E-3 = 5-10" mol/l.
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Induction of the studied antioxidants (E1-E3) with azodiisobutyronitrile
(AIBN) to assess the ability to break the oxidation chain during the oxidation of
cumene rilled. The reaction was carried out in a monometric device, the kinetics
of the oxidation process was determined by the amount of oxygen absorbed
over a period of time.

lonol was also used to compare the ability of the rhodanides we
synthesized [16] (E1-E3) to inhibit the oxidation of cumene. As can be seen
from the table below, the induction period (t) of these compounds is much
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higher than that of ionol. According to the induction period (E3), the
combination has a higher value.

In order to evaluate the ability of the studied compounds E1-E3 to break
the oxidation chains via the reaction with cumene peroxide radicals, the
oxidation of cumene was initiated by azodiisobutyronitrile (AIBN) at 60 °C in
the presence of these inhibitors. In all experiments, concentration of the initiator
was 2107 mol/l, and content of the inhibitor was 5-10™ mol/l. It was found that
all studied compounds, to one degree or another, inhibited the initiated
oxidation of cumene (Fig. 2):
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Fig. 2. Kinetic curves of initiated cumene oxidation in the presence of synthesized
compounds E-1-E-3: T' = 60°C; Vo, is the volume of oxygen (ml), t is the time
(min.), [InH]=0 (1°) [InH]=5-10" mol/l = (E-1-E-3).

Using the value of the induction time (t) of the initiated cumene
oxidation, the stoichiometry coefficient f was calculated. The latter is equal to
the number of oxidation chains breaking under the action of one inhibitor
molecule and products of its conversion:

f T- W,
[InH]y
where 7;,qis induction time, W; is initiation rate, [InH]- is initial

concentration of the inhibitor.

To determine the value of the rate constant of the interaction of inhibitor
with cumene peroxide radicals (x7), the kinetic curves of the initiated oxidation
of cumene were transformed from A[O;]-t coordinates to A[Oo]*-t
Ycoordinates. Using the slope of the straight line

= 1:k7[|nH ]0
R AET Ty
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it was found that
k.= tgakz[RH }Ni
L= J9aG[RA W,
f[InH],
where: k,=1,51 mol™* s, [RH]=7,17 mol™ s (18],

The kinetic curves of kumol induced oxidation reveal that the oxidation
rate of kumol after leaving the induction cycle in the presence of chemicals is
less than the oxidation rate of pure kumol (E1-E3). This demonstrates that the

intermediate products of the cumyl peroxide radical reaction have an inhibitory
impact, or a secondary inhibitory feature.
The table compares the kinetic properties of the examined antioxidants
(E1-E3) with cumyl peroxide radicals with ionol.

The values of the kinetic parameters of the reaction of the synthesized
compounds with cumene peroxide radicals are given in Table.

To ebaluate the ability of the synthesized compounds (E1-E3) to
decompose CHP, the reaction of cumene hydroperoxide with inhibitors has
been implemented at 110 °C in chlorobenzene under nitrogen atmosphere (at
this temperature, CHP is thermally stable). The studies have shown that the
inhibitors, which contain a sulfur atom in the molecule, effectively decompose
CHP (Fig. 3). Moreover, one molecule of the studied inhibitors is capable of
decomposing several thousand CHP molecules, that is, the reaction has a
catalytic character.

[ROOH] meol/L
=]
[

] ¢

1 4 g 14 19 24 29

t, min.

Fig 3. (E3) The kinetic curve of KHP fragmentation with the participation
of the combination: T =110 ° C; [InH] = 5-10"* mol-I';
[ROOH] = 0.38 mol-I''; 7 - induction time (minutes).
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The number of CHP molecules (v ), decomposed under the action of one

molecule of the studied compounds, was calculated by the formula:
, =[CHP], —[CHP],
[InH ],

where [CHP], and [CHP], are initial and final concentration of CHP,
respectively; [InH ], is initial concentration of the antioxidant.

It is found that for all compounds, the reaction with CHP is of the first
order both in terms of antioxidant and CHP, and the initial reaction rate of the
catalytic decomposition of CHP follows the equation:

W, =K [InH], .[CHP]

The values of the rate constant of CHP decomposition under the action
of the studied compounds (K) and catalytic factor (v ) are given in Table.

The Table also contains values of the induction time (7 ) of cumene
autooxidation in the presence of the synthesized compounds, as well as the
kinetic parameters of their reaction with cumene peroxide radicals and cumeme
hydroperoxide.

Table. The values of the induction time of cumene autooxidation in the presence of the
synthesized compounds E-1-E-3, as well as the kinetic parameters of their reaction
with cumene peroxide radicals and cumene hydroperoxide

The formula of the T=60°C T=110°C T,
No combination f [ Ky10" v K, min
1/(mol-s) I/mol.s
= 5.28 | 3.97 222000 520
E1 LW e 11
=_ 1 408 | 3565 400
E2 :\% _ 20000 105
Ty
E3 | = 2.88 |1.81 17000 8.6 280
RPN 0=5:0
H;C)KC ?H C(CH
lonol | " 200 | 210 . . 150
e
CH;
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According to the literature, the stoichiometric coefficient of
alkylphenols, including ionol, is roughly 2 (f2). According to the table, the
stoichiometry coefficient of rhodanides (E1-E3) ranges between 2.88-5.28. The
price of the K7 is in a similar scenario. The value of K7 in rhodanides ranges
from 1.81 to 3.97 10 1 / (mol s), and its efficiency is significantly higher than
that of ionol.

The investigated rhodanide compounds (E1-E3) catalytically degrade
the cumylhydroperoxide produced during the oxidation reaction into molecular
products. This is not applicable for ionol.

Table shows the kinetic parameters of the reaction of antioxidants with
cumylhydroperoxide. The number of KHP molecules decomposed by one
molecule of antioxidant and its conversion products, ie the rate constant of the
decomposition reaction with catalytic factor (v), was calculated. It is known
that one molecule of cyanide breaks down two molecules of
cumylhydroperoxide. However, when the sulfur atom is located in the
rhodanide (SCN) fragment, the decomposition of KHP increases by a thousand
times. As can be seen from the table, the value of the catalytic factor varies in
the range of 17 000-22 000. They have the highest combination of catalytic
factors (E1) and their values reach 22 000, respectively. The value of the
velocity constant of the catalytic factor is 8.6-11 I/mol.s. From the above, it is
clear that the compounds we studied belong to the class of antioxidants that
have a combined effect. Because they interact with cumyl peroxide radicals,
they break the oxidation chain and also act on cumyl hydroperoxide, which
catalytically breaks it down into molecular products.

After interacting with peroxide radicals, the antioxidants investigated
entirely lose their catalytic properties in the hydroperoxide breakdown reaction.

Thus, the antioxidants generated react with peroxide radicals, which are
the primary oxidation products in the oxidation process and have a high
reactivity, and the majority of the time is spent on this reaction. Once generated,
the remaining hydroperoxide is catalytically degraded and converted into more
active compounds such as antioxidants. In brief, these antioxidants are not
reaching their full potential.

In consideration of this, the antioxidants tested for the pre-formation of
active compounds were treated with hydroperoxide before being incorporated in
the oxidation process.

When the antioxidant-hydroperoxide mixture was incorporated in the
oxidation process in multiple quantities and for varying durations of time, the
antioxidant effect of the mixture rose several times over the initial antioxidant.
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4. Conclusion

To summarize, the chemicals tested break down the oxidation chain by
repelling cumyl peroxide radicals, oxidizing with cumyl hydroperoxide to
catalytically breakdown cumyl hydroperoxide, and rejecting peroxide radicals
more effectively. In short, the compounds investigated are antioxidants with a
synergistic impact.
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SOKI-ZAQATALA IQTISADI RAYONUNDA IRIBUYNUZLU
HEYVANLARIN 9SAS HELMINTOZLARLA YOLUXMASI

Agar sozlar: qaramal, helmintoz, tasarriifat, yas, yoluxma, koproloji miiayina

Moagalodo Soki-Zagatala igtisadi rayonu tizro Soki, Zagatala, Balakon vo Qax
rayonlarmin orazilorindo yerloson maldarliq teSarriifatlarinda qaramalin helmintozlarla
yoluxmasina dair aparilmis todgigat islorindon bohs edilir. Aparilan todqgigatlar zamani
garamalin helmintozlarla yoluxmasimin yasdan asililigint miioyyan edilmisdir.

Qaramalin helmintozlarla biitin yas qruplar1 tizro tmumi yoluxmasi Soki
rayonunun tesarriifatlarinda trixosefalyozla 24,7%, strongiloidozla 30,6%, diktiokaulyozla
35,3%, Zagatala rayonunun tasarriifatlarinda trixosefalyozla 32,1%, strongiloidozla 38,5%,
diktiokaulyozla 43,6%, Balakon rayonunun taSorriifatlarinda trixosefalyozla 21,3%,
strongiloidozla 27,5%, diktiokaulyozla 32,5%, Qax rayonunun toSorriifatlarinda
trixosefalyozla 17,7%, strongiloidozla 22,8%, diktiokaulyozla 29,1% toskil etmisdir.
Miiayinalor zamani helmintozlarla on ¢ox yoluxma Zaqatala rayonunun, an zoif yoluxma
iso Qax rayonunun tesarriifatlarindaki qaramal arasinda miisyyan edilmisdir. Bu da onunla
izah edilir ki, Zagatala rayonunun orazisindo helmintoz toradicilorinin inkisaf edorok
invazion marholoys gatmasina daha miinasib soraitin olmasidir.

M.H.Hacuboe

3APAKEHUE KPYITHOI'O POIATOI'O CKOTA OCHOBHBIMU
T'EJJBMUHTO3AMMH B LIEKU-3ATATAJIBCKOM
YIKOHOMUYECKOM PAMOHE

Kniouesvle cnosa: kpynuviii poeamviii cKOmM, 2ebMUHMO3, XO3AUCMBO, 803pACH,
3apadicerue, KOnpoao2uieckoe 00ciedosanue

B cratbe ToBOpHTCS 00 HCCIIENOBATEILCKHX padoTax IO 3apaKeHUIO KPYITHOTO
poraTroro ckora reJbMHHTO3aMH B >KUBOTHOBOAYECKHX XO3SIMCTBAX, PACHIONOKEHHBIX Ha
tepputopun Illexn, 3axarambckoro, bamakeHckoro u I'axckoro paiioHoB Illexu-
3araTaibCKOro 3KOHOMHYECKOTO paiioHa. B Xojie TpOBENEHHBIX HCCIEIOBaHUA ObLia
YCTaHOBJICHA BO3pACTHAs 3aBUCUMOCTb 3apaKeHUsT KPYNHOTO POraTtoro CKOTa
reJIbMUHTO3aMH.

OO0mmas 3apaKEHHOCTh KPYIHOTO POTAaTOro CKOTa TEIBMHUHTO3aMH 0 BCEM
BO3PACTHBIM TpymIiaM B xo3siiicTBax LllekuHCKoro paiioHa coctaBmia Tpuxonedane3om -
24,7%, crtponrmiongo3oM - 30,6%, muxkTHOKayiesoM - 35,3%, B Xxo3gicTBax
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3aratansckoro pairiona Ttpuxonedanozom - 32,1%, crponrunongozom - 38,5%,
JIMKTHOKayie30M - 3,6%, B Xo3siicTBax banakenckoro paiiona, Tpuxornedanesom - 33,6%.
21,3%, crponrmwiounozom 27,5%, mnuktrokaynezoM - 32,5%, B xo3siictBax ['axckoro
paiioHa Tpuxonedaine3om - 17,7%, ctpoHrmnonio3om - 22,8%, nuktrokayne3om - 29,1%.

B xome obcrenoBanmii Hanboee BBICOKAs 3apakKeHHOCTh TeIbMUHTO3aMH ObLiia
BBISIBICHA B 3aKaTaIbCKOM paiioHe, a camasi ciabas 3apakEHHOCTb CpPelu KpPYIHOTO
poraroro ckKoTa B Xo3siicTBax ['axckoro paiioHa. OTO OOBsICHAETCS HAIMYHMEM Ha
TEeppPUTOPUHU 3araTajbCKOro paiioHa Oosee OIATONPHUSTHBIX YCIOBUH ISl Pa3BUTHS
BO30YIUTEINCH reIbMUHTO32 U JIOCTIDKCHHSI MU UHBA3HOHHOM CTaTHH.

M.N.Nasibov

INFECTION OF CATTLE WITH MAJOR HELMINTHIASIS
IN THE SHEKI-ZAGATALA ECONOMIC DISTRICT

Keywords: cattle, helminthiasis, farm, age, infection, scatological examination

The article talks about research work on the infection of cattle with helminthiasis
in livestock farms located on the territory of Sheki, Zagatala, Balaken and Gakh districts of
Sheki-Zagatala economic district. In the course of the conducted studies, the age
dependence of infection of cattle with helminthiasis was established.

The total infection of cattle with helminthiasis for all age groups in the farms of the
Sheki district was trichocephalosis - 24.7%, strongyloidosis - 30.6%, dictyocaulosis -
35.3%, in the farms of the Balaken district trichocephalosis - 32.1%, strongyloidosis -
38.5%, dictyocaulosis - 3.6%, trichocephalosis - 33.6%. 21.3%, strongyloidosis 27.5%,
dictyoculosis - 32.5%, in the farms of the Gakh district trichocephalosis - 17.7%,
strongyloidosis - 22.8%, dictyocaulosis - 29.1%.

During the surveys, the highest infection rate with helminthiasis was detected in
the Zagatala district, and the weakest infection rate among cattle in the farms of the Gakh
district. This is due to the presence on the territory of the Zagatala district of more
favorable conditions for the development of pathogens of helminthiasis and their
achievement of the invasive stage.

Giris

Heyvandarlig1, xiisusilo do maldarligi daha da inkisaf etdirmak, ekoloji tomiz
va keyfiyyatli mohsullar almag, infeksion va invazion xastaliklordon, xiisusilo do
helmintozlardan qorumaq bdyiik elmi vo praktiki shomiyyat kosb edir. Heyvanlar
otraf miihiti ifrazatlar ilo ¢irklondirirlor, helmintlorin yumurta va siirfalori miinasib
sorait yarandiqda inkisaf edorok invazion morholoys ¢atir vo saglam heyvanlar
yoluxdururlar. Bildiyimiz kimi helmint yumurtalari hazm sistemi vasitasilo heyvan
organizmins diisiirlor vo parazitlik edirlor. Baytar - sanitariya noqteyi-nozarindan
heyvandarliq tesarriifatlarinda, o climlodon maldarligda helmintozlarin Syranilmasi
zoruridir. Helmintlora garst miibarizods araliq, slava sahiblorin mohv edilmasi
miloyyon orazilordo helmintlorin yayilmasmin tamamilo garsisinin alinmasinda
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xiisusi shamiyyata malikdir. Govsayan ev heyvanlari, o climlodon qaramal arasinda
yayilan helmintlor heyvanlarin inkisafina monfi tasir edir vo tosorriifatlara igtisadi
cohatdoan zarar vururlar [1, 5.13-15; 2, 5.44-47; 3, 5.14-19].

Helmintozlara garst hom respublikamizin, hom do xarici 6lkalorin alimlori
todqiqat islori yerino yetirmis vo yens do davaml olaraq aparilir [7, s.25-27; 8,
5.208-213; 9, 5.205-207; 10, s5.132-134].

Helmintozlara qarsi somarali miibariza tadbirlori isloyib hazirlamaq magsadi
ilo tasarriifatlarda homin helmintoz toradicilorinin inkisafini vo yayilma sabablorini
miioyyon etmok aktualdir [4, s. 32-37; 5, s. 61-65; 6, s. 198-200].

Odur ki, Soki-Zagatala igtisadi rayonu tizro Soki, Zaqatala, Balakon vo Qax
rayonlarinda yerloson maldarliq tosorriifatlarda qaramal arasinda bas veron
helmintozlarin yasdan asili olaraq yayilma doracasini miioyyon etmok gqarsiya
magsad qoyulmusdur.

Materiallar vo metodlar

Todqigat islori Baytarliq ET Institutunun Parazitologiya sobasinin
laboratoriyasinda Soki-Zaqgatala iqgtisadi rayonu tizro Soki, Zagatala, Balakon vo
Qax rayonlarinda garamalin helmintlorlo yoluxma dinamikasini yas qruplari iizra
todqiq etmok magsadilo maldarliq tesarriifatlarindan toplanmis fekal niimunslori
osasinda aparilmigdir. Hor bir rayon {izra 3-5 ayliq, 6-9 ayliq, 10-12 ayliq vo yash
heyvanlar olan yas qruplart miiayino edilmisdir. Koproloji miiayinalor (Fiilleborn,
Vignyauskas, Berman {isullar1 ilo) heyvanlarin yasa goro yoluxma doracasini
miloyyon etmok mogsadi ilo aparilmig, sonra alinan noticalor tohlil edilmis vo
heyvanlarin hansi yas qrupunda daha ¢ox yoluxmasi, yoni ekstensivlik
aydinlagdirtlmisdir.

Tadgigat naticalori

Todqiqatlar zaman1 miixtolif yas qruplarinda olan iri buynuzlu heyvanlarda
(gqaramal) helmintozlarla (trixosefalyoz, strongiloidoz, diktiokaulyoz) yoluxmanin
ekstensivliyi miioyyon olunmus vo alman naticalor tohlil edilmisdir. Todgigat
obyekti kimi 3-5 ayliq, 6-9 ayliq, 10-12 ayliq va yash heyvanlar tadqiq edilmisdir.

Igtisadi rayon iizro koproloji miiaymolor zamani qaramalda modo-bagirsaq
nematodozlarindan trixosefalyoz vo strongiloidozla, ag ciyordo parazitlik edon
nematodla-diktiokaulyozla yoluxma miioyyon olunmusdur. Soki rayonunun fordi
maldarliq tosorriifatlarinda trixosefalyozla 3-5 ayliq heyvanlarda 31,6%, 6-9
ayliqlarda 30,4%, 10-12 ayhqglarda 23,8%, yash heyvanlarda 13,6%,
strongiloidozla 3-5 ayliq heyvanlarda 36,8%, 6-9 aylhglarda 34,8%, 10-12
ayliqlarda 33,3%, yash heyvanlarda 18,2%, diktiokaulyozla 3-5 ayliq heyvanlarda
52,6%, 6-9 ayhiglarda 39,1%, 10-12 ayliglarda 28,6%, yash heyvanlarda 22,7%;
Zagatala rayonunun tasarriifatlarinda trixosefalyozla 3-5 ayliq heyvanlarda 36,8%,
6-9 aylglarda 40,0%, 10-12 ayhglarda 33,3%, yash heyvanlarda 19,0%,
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strongiloidozla 3-5 ayliq heyvanlarda 47,4%, 6-9 ayhglarda 45,0%, 10-12
ayhglarda 38,9%, yash heyvanlarda 23,8%, diktiokaulyozla 3-5 ayliq heyvanlarda
57,9%, 6-9 ayliglarda 45,0%, 10-12 ayliglarda 44,4%, yasl heyvanlarda 28,6%
assosiativ yoluxma askar edilmisdir.

Anoloji tadgiqgatlar Balaken vo Qax rayonlarmin maldarliq toSarriifatlarinda da
yerina yetirilmisdir. Belo ki, Balakon rayonunun maldarliq toSarriifatlarinda
trixosefalyozla 3-5 ayliq heyvanlarda 27,8%, 6-9 ayliglarda 28,6%, 10-12 ayliglarda
21,1%, yash heyvanlarda 9,1%, strongiloidozla 3-5 ayliq heyvanlarda 38,9%, 6-9
ayliglarda 33,3%, 10-12 ayliglarda 26,3%, yasl heyvanlarda 13,6%, diktiokaulyozla
3-5 ayliq heyvanlarda 44,4%, 6-9 ayliglarda 33,3%, 10-12 ayliglarda 31,6%, yash
heyvanlarda 22,7%; Qax rayonunun tosorriifatlarinda trixosefalyozla 3-5 ayliq
heyvanlarda 20,0%, 6-9 ayliglarda 27,8%, 10-12 ayliqlarda 13,6%, yasli heyvanlarda
10,5%, strongiloidozla 3-5 ayliq heyvanlarda 30,0%, 6-9 ayhqglarda 27,8%, 10-12
ayliglarda 18,2%, yash heyvanlarda 15,8%, diktiokaulyozla 3-5 ayliq heyvanlarda
30,5%, 6-9 ayhglarda 33,3%, 10-12 ayliglarda 27,3%, yash heyvanlarda 21,1%
yoluxma tadqiq olunmusdur (Cadval 1).

Cadval 1. Heyvandarhq toSorriifatlarinda miixtalif yasl heyvanlarin
helmintozlarla yoluxmasi (%-12)

Miiayins Yoluxmusdur
edil- Trixosefalyoz Strongiloidoz Diktiokaulyoz
Yast misdir Miqgdart | IE (%) | Miqdarn | IE (%) | Miqdan | IE (%)
Saki rayonu
3-5 aylhq 19 6 31,6 7 36,8 10 52,6
6-9 ayliq 23 7 30,4 8 34,8 9 39,1
10-12 ayliq 21 5 23,8 7 33,3 6 28,6
Yaslilar 22 3 13,6 4 18,2 5 22,7
Comi 85 21 24,7 26 30,6 30 35,3
Zagatala rayonu
3-5 ayliq 19 7 36,8 9 47,4 11 57,9
6-9 ayliq 20 8 40,0 9 45,0 9 45,0
10-12 ayliq 18 6 33,3 7 38,9 8 44,4
Yaslilar 21 4 19,0 5 23,8 6 28,6
Comi 78 25 32,1 30 38,5 34 43,6
Balakan rayonu

3-5 ayliq 18 5 27,8 7 38,9 8 44,4
6-9 ayliq 21 6 28,6 7 33,3 7 33,3
10-12 ayliq 19 4 21,1 5 26,3 6 31,6
Yaslilar 22 2 9,1 3 13,6 5 22,7
Comi 80 17 21,3 22 27,5 26 32,5
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Miiayins Yoluxmugdur

edil- Trixosefalyoz Strongiloidoz Diktiokaulyoz

Yast misdir | Miqdan | IE (%) | Miqdan | IE (%) | Migdari | 1E (%)

Qax rayonu

3-5 aylhq 20 4 20,0 6 30,0 7 35,0
6-9 ayliq 18 5 27,8 5 27,8 6 333
10-12 ayliq 22 3 13,6 4 18,2 6 27,3
Yaglilar 19 2 10,5 3 15,8 4 21,1
Comi 79 14 17,7 18 22,8 23 29,1

Qaramalin helmintozlarla biitiin yas qruplart {izro imumi yoluxmasi
Soki rayonunun tasarriifatlarinda trixosefalyozla 24,7%, strongiloidozla 30,6%,
diktiokaulyozla 35,3%, Zagatala rayonunun tosorriifatlarinda trixosefalyozla
32,1%, strongiloidozla 38,5%, diktiokaulyozla 43,6%, Balakon rayonunun
tosarriifatlarinda trixosefalyozla 21,3%, strongiloidozla 27,5%, diktiokaulyozla
32,5%, Qax rayonunun tosarriifatlarinda trixosefalyozla 17,7%, strongiloidozla
22,8%, diktiokaulyozla 29,1% toskil etmisdir (Diagram 1).

Soki rayonu Zagatala rayonu Balakan rayonu  Qax rayonu

50
45
40
35
3
2
2
1
1

o1 O o1 O 01 O

o

® Trixosefalyoz = Strongiloidoz = Diktiokaulyoz

Diagram 1. Qaramalin helmintozlarla yoluxmast

Aparilan todqiqatlar zamani helmintozlarla on ¢ox yoluxma Zaqatala
rayonunun, an zaif yoluxma iss Qax rayonunun tasorriifatlarindaki garamal
arasinda miioyyon edilmisdir. Bu da onunla izah edilir ki, Zaqatala rayonunun
orazisinds helmintoz toradicilorinin inkisaf edoarok invazion marhalays
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catmasina daha miinasib soraitin olmasidir.

Yekun

Qaramalin helmintozlarla biitiin yas qruplar1 {izro iimumi yoluxmasi
Soki rayonunun tosarriifatlarinda trixosefalyozla 24,7%, strongiloidozla 30,6%,
diktiokaulyozla 35,3%, Zagatala rayonunun tosorriifatlarinda trixosefalyozla
32,1%, strongiloidozla 38,5%, diktiokaulyozla 43,6%, Balakon rayonunun
tosarriifatlarinda trixosefalyozla 21,3%, strongiloidozla 27,5%, diktiokaulyozla
32,5%, Qax rayonunun tosorriifatlarinda trixosefalyozla 17,7%, strongiloidozla
22,8%, diktiokaulyozla 29,1% toskil etmisdir.
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MOJYYEHUE U HEKOTOPBIE OCOBEHHOCTH Y®HUPHOI'O
MACJIA U3 IIUIIKO-SIT0 MOXKKEBEJBHUKA (JUNIPURUS
COMMUNIS L.) B IBYX ®A3AX BETETALIUU

Kniouegvle cnoea. MmodxcoicegebHUK,  WUWIKO-200d, IDUpHOE  Macio,
IKCMPAKyus, J1eKapCmeeHHoe pAacmeHue, e6e2emayus, pacmeopumenv, QusuKo-
Xumuueckue noKasamenu, NIOMHOCHb, KO3phuyenm npeiomieHus céema

Hayuno-uccnenoBarenbckas paboTa MOCBsIIeHa MOTydeHII0 Y(QUPHOTO Macia
W3 TIMPOKO PaACHpPOCTPAHEHHOTO IUKOPACTYIIETO MOXOKEBENbHUKA. B KoHIEMun
JAHHOW HAay4YHOH pa0OThI JIGKUT MPUMEHCHHE BBIIIEHA3BaHHOTO A(UPHOIO Macia B
MperapaTax JiedeOHOW KOCMETHKH ISl YIyUIIeHUs! COCTOSIHHS epMBI. [ moryaeHus
3QUPHOTO Macia W3 MINIIKO-SITOJ MOMOKEBENFHUKA OBLT HCIOJIB30BAH METOJ]
AKCTPAKIMK, a2 B KA4eCTBE PacTBOpHUTENS 3TaHON. OmnpenenacHbl (U3HKO-XUMHUYECKUE
rapaMeTpbl, OCHOBHBIC M3 HIX COOTBETCTBYIOT MUPOBBIM CTaHIAPTaAM.

Jannas  Hay4HO-MCCIEAOBATENbCKONH  paboTa  MOKa3blBaeT, YTO IO
KaueCTBCHHBIM IIOKa3aTeisiM J3(PUPHOE MAaciio IIUIIKO-AT0J MOXOKEBEIBHUKA,
MOJIy4EeHHOE B JBYX (ha3ax BereTallMyd MPHUIOJHO JUIS MPUMEHEHUS B Mpenaparax Jjlis
YIIYYIIEHUS] COCTOSHUS JIepMbl. Pa3paboTku B OOJIACTH TIOyYEHUS W MPUMEHEHUS
OpPTraHMYECKUX COETUHEHHH PACTUTENLHOTO TPOUCXOXACHUs 3amagHoro Pernona
AzepOaiipkaHa B mpenaparax il YIYUIICHUS COCTOSIHUSI KOKH MPOIOJKAIOTCS.

HUnnosayus:. YcrpaHeHre NaTOJIOTUN SIUJEPMHUCA C TIOMOIIBI0 OPTraHUYECKHUX
COEIMHEHH PACTHTEIBHOTO IPOUCXOXKICHHS OCYIECTBIMO TIPH TIOMOIIH TIPENapaToB
MOJIyYEHHBIX C OCOOOW TEXHOJIOTHEH; Cpeau TaKuxX I[pernaparoB 0Oojiee Bcex
COOTBETCTBYET MUYENIAPHAS B0Od.

F.Y.Oliyev, N.M.-Y .Badalova, S.Q.Abdullayeva
ARDIC (JUNIPURUS COMMUNIS L.) QOZA-GILOLORINDON
VEGETASIYANIN iKi FAZASINDA EFiR YAGININ
ALINMASI VO BOZi XUSUSIYYOTLORI

Agar sozlor: ardic,qoza-Qila, efir yagi ekstraksiya, miialicavi bitki, vegetasiya,
halledici, fiziki-kimyavi gostaricilor, sixlig, siiasindirma amsalt
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Elmi-tadqiqat isimizin asasini ardic (Junipurus communis L.) qoza-gilolorindon
efir yaginin almmas: toskil edir. Isin elmi konsepsiyasi isa alinmis efir yagini dermanin
daxili qatlarina tosir edon miialicovi kosmetik preparatlarin hazirlanmasidir.Efir
yaginin alimmasi ligiin ekstraksiya tisulundan, hslledici kimi iso etanoldan istifads
olunmusdur. Aldigimiz maddanin gostaricilori tayin olunub, keyfiyyat gdstaricilari iso
diinya standartlarina uygun olmusdur.

Efir yag1 ucucudur, bir sira bagqa xassolora malikdir, terpen vo terpenoidlordon
ibaratdir. Bitki organlarinda efir yaginin miqdar1 miixtalif olur. Qeyd edilon madds
molekul yaxud birlogsmolor, mosalon glikozid sokilinds olur.

Elmi-tadqiqat isimizdo ardic bitkisinin vegetasiyasmin iki fazasinda alinan
goza-gilolordon alman efir yaginin keyfiyyot gostoricilorinin diinya standartlarina
uygunlugu onun doriys qulluq kosmetik preparatlarinda istifadsys yararli oldugunu
siibut edir. Azerbaycanin Qarb Regionunun bitki ehtiyatindan alinan {izvii maddslori
istifado edorok dorinin voziyyatini yaxsilagdiran miialicovi kosmetik preparatlarin
hazirlanmasi sahasinds tadqiqat islorin aparilmasi davam edir.

Innovasiya: Bitki monsali iizvii maddolorin  komoyi ilo epidermis
patologiyalarinin aradan galdirilmasi tiglin madds xiisusi texnologiyanin tatbigi ilo
alinan preparatlar nozords tutulmusdu; bu se¢ima daha uygun olan1 misselyar sudur.

F.Y.Aliyev, N.M.-Y. Badalova, S.Q.Abdullayeva

GETTING AND SOME PECULIARITIES OF ESSENTIAL OIL
OF CONE-BERRIES OF JUNIPER (JUNIPURUS COMMUNIS L.)
IN TWO VEGETATION PHASES

Keywords: juniper, cone-berry, essential oil, extraction, medicinal plant,
vegetation, solven, physical and chemistry indicators, density, refraction of light

Research work is dedicated getting the essential oil of cone-berries of juniper
(Junipurus communis L.). Consept of research publication is used aforenamed
compound in the medicinal cosmetic preparations for deep epidermal impact. For
getting the essential oil of cone-berries of juniper to used method extraction, as solvent
is used ethanol.

Essential oil is flying, has many dissimilar of others qualities, consists are
terpenes and terpenoids. Quantity of essential oil in organs of plants is different.
Essential oil in plants is kind of molecules and compounds, such as glycoside. Defined
the some indicators of essential oil, qualitative indicators of them are compared of
world standarts.

Basic mean of research work is prove that qualitative indicators of cone-berries
of juniper in the two phases of vegetation can be used in the medicinal cosmetic
preparation for epidermis. Research works about analysis of resources of wild plants
of West Region of Azerbaycan for getting of organic compounds for employment in
medicinal cosmetic preparations for betterment condition of derma to be continue.
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Innovation: Elimination of epidermal pathologies with assistance organic
compounds from wild plant to be realizable with preparations received with special
technology; one of suitable preparation is micellyar water.

IKCIEepUMEHTAJIbHAA YaCTh

Crippé 1t mosryueHust 3UPHOTO Macia ObUI0 cOOpaHO B MPEATOPHBIX
necax 3amagHoro Pernmona AsepOaiimkana. CoOpaHbl OTPOCTKH BETOK, XBOS U
IIUIIKO-STOJbI  MOYOKCBEJIbHUKA, BIIOCIEJACTBHM OBLIM OTOOpAHBI  JIHIIb
HIMIIKO-roAbl. B deBpasie - MIMIIKO-ATOAbl MOXKEBEJIbHHUKA TBEpIbIE,
KOPUYHEBOTO I[BETa C KPENKHM IOKPBHITHEM, a B (pa3ze CO3peBaHUS WIH B
ceHTsIOpe oOHM OBIBAlOT TEMHO-OyphIMH, a HX KOXHIA CTaHOBUTCS
CPaBHUTEIBHO MATKOM.

[Tocne orbopa mMmIOAOB OT OCTANbHBIX YacTed WX OTMBIBAIOT,
BBICYIIMBAIOT W M3MEIBYAIOT C HCIIOJIB30BAHHEM METAIMYECKOW CTYIKH.
HIumko-aroabl  MOXOKEBENbHHKA B TEPUOA  co3peBaHHs (CEHTAOph) IO
TBEPIOCTH HANOMHHAIOT S/Ipa JIECHBIX OPEXOB, WX HM3MEIbYCHHE OKa3aloCh
MEHee TPYI0EMKHUM.

Jns w3BnedeHuss 3QUPHOTO Macjia pPACTCHHH NPUMEHSIOTCS IIeCTh
CHO0CO0O0B: IKCTPAKIIMS, AUCTUIUIALINS, TIEPErOHKa BOJISHBIM MapoM, aH]Iepax,
XOJIONMHBIA  OTKUM, Martepanus. Crnocod momydeHne 3SdupHOro macia
moa0upaeTcs B COOTBETCTBUU C PACTUTENHHBIM MaTepUAIOM, B IaHHOM Clydae
ObUT TIPUMEHEH METOJ JKCTParupoBaHHs C HCIOJIb30BAHHEM OPraHHYECKOTO
pacTBopuTensa. OKCTparupoBaHHE MPOBOAMIOCH B Jaboparopuu, Tpu
temneparype 20°C, B KadecTBe pacTBOpuUTenss OblLT Hcnonb3oBaH 97%
THNOBBIN crupT. [Iporecc mpoTekan okono 4 4yacoB , MOCHE OTKIIOUEHUS
ammapara Ui 9KCTPardpOBaHHUS W OXJIAKICHUS KOJOBI JKHUIKOCTh ObLIa
OoT(pUIBTpPOBaHA, TTOTOM M3 IKCTPAKTa MEPEIUTOTO B Pa3ACTUTENHLHYIO KOJIOY
Obla otnenéHa XUAKOCTh ¢ 3¢gupoM. Komba cooTBeTcTBylomero oobéma c
TpeMs TOPIBIIIKAMHU, CIIUPTOBOW TEPMOMETP ,OKCTPAKIIMOHHBIM MIApOBUIHBIN
XOJOAUIBHHUK, PE3MHOBBIE IIUIAHTH - ATO MOJIHBIN MMEPEYCHb COCTABHBIX YaCTeH
anmaparta JJig OKCTparupoBaHMs. OKCIEPUMEHT TMPOBOJWICA [IBa pasa,
YYHUTHIBAJICSA BEC PACTUTEIBHOTO CHIPbsl U pacTBoputelnsa. Bec ceipbs -26,4 Tp,
BEC pacTBOpUTENS - 79,2 MII, COOTHOIICHUE MEXIY PACTUTEIbHBIM CBIPBEM U
pacTBopuTesieM cocTaisier 1:3.

3a CyTKH 10 TIPOBEJECHUS OMBITa PACTUTENBHOE CHIPhE OBLIO CMOYEHO B
MOJIOBHHE MCTIOB3yeMOTO pacTBoputens (38, 1m) .

CrnenyeT OTMETHTH, YTO C MPUMEHEHUEM METOJa MOJIydeHUs d(PUPHOTO
Maciia MyTéM SKCTPAarHpOBAHUS C MCIIOJIB30BAaHHEM B Ka4eCTBE PACTBOPHUTEIIS
sta”ona (97%) momay4yaroT 0coObIil BU COCTUHEHUS - PUUHOUOD, TOTTYCKACTCS
UCIIOJIb30BaHUE KaK BO BHYTPh Tak BHemrHe [12-22].
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OcHOBHast YacTh

BorarctBo ¢moper 3emnn HacumthiBaeT Ooniee 200 ThICSIY BHIOB
LIBETKOBBIX pacTE€HU, B 4yuciae KOTOpbIXx oOkoio 300 BHAOB pacTeHUi
BBIPALIMBAETCS B XO035HCTBaX. MeHee M3y4YEHHBIMU SBIISIOTCS JUKOPACTYLINE
nedyeOHbIe pacTeHus, cpeu KoTopbix okosio 3000 B1I0B 3(hUPHOMACTUYHBIX, a
Ha TeppuTopuu AzepbaiikaHa ux yucio cocrasisger 10 850 BunoB. OgHuM U3
TaKUX PACTCHUH SBICTCS MOMOKEBEIBHHK OOBIKHOBEHHBIH  (Junipurus
communis L.), 3To KycTapHMKOBOE XBOMHOE pPACTEHHE OTHOCAIICECH K POIY
Kunapucosvix vMeeT pacKUIWUCThIE BETBU C WIVIOBUIAHOW XBOEH, IUIOABI -
LIUILIKO-STO/bl, OCTPBIE IIMIIBI - UIJIBI, PACIOJOKEHHBIE MeXay XBoel. Kpome
MOXOKEBEIbHUKA OOBIKHOBEHHOTO €CTh TaKHe BHUAbl KAaK BUPTUHCKUN
Kazalkuii W T.0. Buasl MOXOKEBENbHHKA OTJIMYAKOTCS JAPYr OT Jpyra
HEMHOTOUHCIICHHBIMU npU3HaKaMH, Harnpumep, KUTaCKuit BU/T
MOXCKEBEIbHUKA OTJIMYAETCA 3aCyXOYCTOMYMBOCTBIO, MOXKET pacTd Ha
CKYHBIX M 3aTa30BaHHBIX TEPPUTOPUIX. MOXKKEBEIbHUK, PACIIPOCTPAHEHHBIH
Ha 3amagHoMm Permone AsepOaiijpkana mMeeT TEMHO-3€NEHBIH OKpac XBOW,
HEOOJBIIYI0 KPOHY U OTIUYAETCs CTPOEHUEM BeTok [5; 6; 12-21]. Mzyuaemoe
JIEKapCTBEHHOE pacTeHue Oorato HQUPHBIMU MacilaMd, OpraHMYECKUMHU
KHCIIOTaMU,  TEKTUHOBBIMH,  TOPBKMMH,  CMOJHCTBHIMH  BEIECTBaMH,
[JIMKO3MJ1aMHU, BOCKOM, CIIUPTOM, IUTMEHTaMu U Ap. D(pupHble Macia — rpymnmna
BEUIECTB C OCOOBIMM KaueCTBaMH, OTJIMYAETCS BBICOKOH JIETY4ecThIO,
CHEIM(PUICCKIM 3allaxoM, COCTOWT U3 TEPIICHOB W TeprieHonaoB. Cpemun
OPraHMYECKUX COEAMHEHUU HPUPHOE MaCIO OTIWYaeTcs OT JPYTHX,
CHHTE3UPOBATh 3TO COCTMHEHNE HEBO3MOXKHO [1-4].

[Tonmyyenue >pupHOro Macia MPOBOIAMIOCH B Pa3HOE BpeMsi roJla: paHHEH
BECHOW M paHHEW OCEHbIO. [IepBBhIil SKCIIEPUMEHT NPOBOAMIICSA B IIEPUOJ POCTAa,
BTOPON JKCHEPUMEHT B IEPHUOJ CO3PEBAHUS IIMIIKO-ATrOJ MOXGKEBEJIBHUKA.
O6a sKkcreprMeHTa MPOBOIUINCH B @HAJIOTMYHBIX YCJIOBUSAX U MO OJIMHAKOBOM
CXEM€, CpaBHHUTEJIbHBIE IIOKA3aTEJM BBILICYNOMSIHYTBIX 3KCIHEPUMEHTOB
MpUBEAEHbI B Ta0uIe 1.

Tabauua 1
Tokazamenu 3(huproeo Macia WUmKO-s1200 MOICHCEEENbHUKAG
¢gazax pocma u cospesarusi

IToka3arenn Bpewms cbopa mumko-arosn
deBpaib CenTs10pb
I{Ber TEMHO-3eNEHBIN Oypo-3enEéHbIi
3amax crienu(UIHBIHI cnenupuyHbIi
IIpo3pauHOCTB MIOJIYITPO3PaYHbIN IIOJIYITPO3PAYHbIN
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OprasnosienTHUECKUE MOKa3aTean A(PUPHOTO Macia MOJIYYEHHOTO B pa3HBIC
MEpPUObl CO3PEBAHUS OTJIMYAIOTCS TOJBKO IO TOHY, PE3KOCTh LIBETa HE
oOHapy’KeHa, OCTaBIIMECS IBa IMOKA3aTeNlsi MOYKHO CUATATh OJAMHAKOBBIMU; IO
BKYCYy HAallOMHHAeT CMeCh IpSHOCTEH (Kapaa-MOH, UMOUpPh W TrBo3auka) [10;
19-20].

BaxxapiM 17151 onpeiesiennst Ka4eCTBEHHOCTH A(UPHOro Macia sBIsSeTCs
OTCYTCTBHE JKHPHBIX TISITEH Ha MeCTe CcMmauumBaHusa. Jlasg  3Toro
MIPOMOKaTeNbHYI0 OyMary (canderky) OnpbICKUBAIOT MOJTYYEHHOHN KHUJIKOCTHIO
,JJIOCTIE  ONPEACNEHHOTO BpPEMEHM HE JIOJDKHO OCTAaThCS JKUPHBIX IISITEH,
pe3yNbTaT OKa3ajics MOJIOKHUTEIBHBIM - OCTAJUCh TOJIBKO KOHTYPBI KUJIKOCTH,
’KHPHBIX IIATEH He octaiock [1-4; 6; 8].

OmnpeneneHsl OCHOBHBIE TapaMeTphl AUPHOrO Maciaa, K HUM OTHOCSATCS
CIIEAYIONINE TaKUe KaK IUIOTHOCTH, KOA((UIIEHT MPETOMIICHHS CBETA, BSI3KOCTD
[6; 8-12]. IlapamienpHO ¢ STHMH IIOKa3aTeIIMH OBLIM OIpPEACICHBI TaKHE
BenmunHbl kKak pH (kucnmotHo-mienouyHoi Oananc), Brix (mpomeHT cyxoro
BeleCTBa), U3MepeHus mnpoBoawinch npu temmeparype 20 C°. Ilokazartenu
MPEJCTaBIICHBI B TAOIHIIE 2.

Tabnuya 2
Hexomopuie ¢huzurxo-xumuneckue noxazamenu 3puproe0 MAacia WumKo-1200
MOJICHCEBETILHUKA 8 NEPUOO POCTNA U CO3DEBAHUS

ITokasarenu ¥ eUHULIBI Bpemst cOopa muiko-sron
H3MCPCHHA DeBpaiib CeHTs0pb

ITnoTHOCTE , qr/sm3 0,8456 0,8458
Jly4 nmpenomMieHus cBeTa 1,3347 1,3356
Bsskocts , MMZ/C 1,624 1,624

pH 6,63 6.41

Brix (komuaecTBo 26,5 32,3

CyXOro BemecTBa), %

* T
IIOKA3aTECJIN IIJIOTHOCTHU U J'IyT-Ia HpeHOMHeHHH CBETa COOTBeTCTBYIOT I10Ka3aTCIsIM ISO
TOCT [20].

[Toka3zarenu B Tabauie 2 UMEIOT pa3WyMs: OCHOBHBIE ([]Ba U3 HUX ) —
IUIOTHOCTh OTJIMYAETCS B JIECATUYHBIX YacTAX, Jy4d IHpPEJOMIICHUS CBeTa
pas3nuyaercss TOJbKO B COTHIX M JECATHUYHBIX YacTAX MOKAa3aTess; MOoKa3aTelb
BSI3KOCTH MJIeHTHYEH. [Ipyrue mokasarenu Ha AByX ¢a3zax BereTaluy Takue Kak
pH, Brix pasnuyarorcs.

DdupHOoe Macio HMEET O0cCO0yI CTPYKTypy, KoTopas oOiamaer
CMOCOOHOCTBIO NMPOHUKATh B Oosiee TIyOOKHE CJIOM KOXKH IO CPAaBHEHUIO C
JIPYTUMU COEIUHEHUSIMH pacTUTeNbHOro mnpoucxoxaenus [1; 3; 5; 16; 18].
[IpeoOnananue Takoro KayecTBa JejaeT NPUOPUTETHBIM B HCIIOJIb30BAaHUH
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BBIIIIEHA3BAHHOTO  OPraHMYECKOr0 BEIIECTBA B  Ipemaparax JieueOHOM
KOCMETHKH. Jlenast BBIBOJ M3 BCETO BBIMIECKA3aHHOTO CIIEIYET OTMETUTh, YTO
UCIIOJIb30BAHUE JAHHOTO BEHIECTBA JIOMYCTHMO TOJBKO MPU IOJYyYCHHUS
NpENapaToB MOJYYCHHBIX TPH TIOMOIIK OCOOBIX TEXHOJOTHH; OJHUM M3 TaKHX
MpernaparoB sBIsCTCS Muyenisaphas éooa [1; 8; 22-28].

BrIBOaBI

KagecTtBeHHble  mokazarenu  3(QUPHOrO  Macjaa  IIUIIKO-SATOA
MO>KKEBEIbHUKA, PACIPOCTPAaHEHHOIO B IMPEArOPHBIX YacTsd 3anajHoro
Pernona Asep0aifjpkaHa OTKpPBIBAIOT NEPCHEKTHBY Ul MCIIOJb30BaHMS
JTAHHOT'O0 OpPraHMYECKOI'0 BEIECTBA B KA4YECTBE COCTABHOI'O KOMIIOHEHTA B
npemnaparax jeyeOHoil kocmeTuku. IIpenycMoTpeHo HCIofb30BaHME JaHHOTO
OpPraHUYECKOTO COEIMHEHUSl B COCTABE MUYELIAPHOU 600bl, TIPENYCMOTPEHbI
JanpHelme pa3paboTKu B 00JaCTH 110100pa COMYTCTBYIOIIMX KOMIIOHEHTOB,
UX COOTHOIICHUS M B3aUMOJICHCTBHS MEXY COOOM.

3amacel B IPEAropHBIX yacTAx 3amagHoro Permona AsepOaiigxaHa,
KayecTBEHHBIC TIIOKa3aTeNu 3()HUPHOrO Macia COOTBETCTBYIOUIHNE MHPOBBIM
CTaHJapTaM ¥  JUIMTEIbHOCTb  BET€TAaMOHHOIO  Iepuoja  IIJIOJOB
MOXCUKEBEIbHUKA  —  IIEpPEYEHb  BBIIIEHA3BAHHBIX  KA4YECTB  CIYXKUT
JI0Ka3aTelbCTBOM  INPaBWJIBHOCTM  BbIOOpa  J@HHOI'O  pacTeHus  JAJs
HCCIIEIOBAaHUM W pa3BUTHS NapauIeIbHBIX pa3pabOTOK B 00JAaCTH HU3y4YEHUS
3(UPHOMACITMYHBIX JUKOPACTYLIUX PACTEHUH JAHHOTO PETHOHA.
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COXILLiK ANACLIQ USULUNDA BAS SOGANDAN
TOXUM VO O9KIiN MATERIALININ ALINMASI

Agar sozlar: coxillik anacliq, ozakdibi sogan, nisbi siikunat, vegetasiya dévrii

Ohalinin giindslik istifado etdiyi orzag mohsullart icorisindo toravazin miistosna
ohamiyyati vardir. Toravozin torkibi sulu karbonlar, ziilallar, yaglar, vitaminlor, golovi
xassali mineral duzlar, tizvi tursular, spesifik dadverici vo atirli maddalorlo zangin
oldugundan orqanizmin bu vacib maddslors talobatini 6dayir, hocmli qida kimi hozmi
asanlagdirmaqla onun normal foaliyystini tomin edir. Miasir insan bitki vo heyvan monsali
gida maddalorindon harmonik istifads etmalidir. Azorbaycan ¢ox sogan islodon 6lkalordon
biri oldugundan qida rasionunda xiisusi yer tutan bas sogan mehsulu istehsalini artirmaq va
ohalinin bu giymetli taravaz néviine olan talobatin1 6domak miihiim masalalordan biridir.
Bu problemiun halli tigiin hor seydon ovval mahsul istehsalinda sarfali olan tisullardan
istifado etmoklo yiiksok vo keyfiyyatli toxum aldo etmakdir. Magsadimiz ¢oxillik anacliq
tisulunda bas sogandan iki-ii¢ il fasilosiz toxum gotiirmokdir. Tadqiqat dovriinds on yaxst
natica 1 sentyabrda 6zokdibi soganlar okilon variantda alinmigdir (mshsuldarliq 901 ka/ha,
1000 toxumun kiitlasi 3,61q, ciicarmoa gabiliyyati 92%).

M. 1. Mup3oes

HHOJYYEHUA CEMAH U ITIOCAJOYHOTI'O MATEPHUAJIA JIYKA
PEINYATOI'O METOJAOM MHOT'OJIETHOI'O MATOYHUKA

Knrouegole cnoea: mnozconemuuii MamoyHUK, NPUCHPENOYHble JYKOBUY,
OMHOCUNENbHBIL BIANCHOCID, 8E2eMAYUOHHBII NEPUOO

Cpenu MpoayKTOB MUTAHUS, HCIIOIb3YEMBIX HACEIEHHEM €)KEJHEBHO, OBOIIH
UMEIOT UCKIIIOYMTENbHOE 3HadeHue. Ilockosbky cocraB oBolna OoraT yriieBOIamH,
OenkamM, XUpaMM, BHUTaMUHAMH, MUHEPAJIbHBIMH COJIIMH IIEJIOYHOTO CBOICTBA,
OpPTaHMYECKUMH KHCIOTaMH, CIENU(PHYECKHMH BKYCOBBIMH U apOMaTHUYECKHUMH
BEIIECTBAMH, OH Y/IOBJIETBOPSET MOTPEOHOCTH OpraHU3Ma B 3TUX BaKHBIX BEIECTBAX,
obyieryasi mNuILEBapeHHe Kak OOBEMHYIO IMINy, oOOeclednBasi €ro HOpMajbHOE
¢yaxuonupoBanue. COBpeMEHHBIM 4YENOBEK JOJDKEH TapMOHHYHO HCIOJIB30BATh
[IATATEIbHBIE BELIECTBA PACTUTEIBHOIO M KUBOTHOI'O NPOUCXOXKAEHUS. IlocKoybKy
AzepOaiikaH sBJISIETCS OZHOW M3 CTPaH-NIPOM3BOAMTENEH JIyKa, ONHUM U3 Haubojee
Ba)XKHBIX BOIIPOCOB SIBJISIETCS] YBEJIIMUECHUE MMPOU3BOJICTBA JyKa, 3aHMMAIOIIET0 0co0oe
MECTO B paliOHE NMUTAaHHA, U o0ecrieueHre MOTPEOHOCTH HACEJICHHUS B 3TOM IIEHHOM
Buze oBoreH. s pemeHns 3Toi mpoOieMbl HEOOXO0JUMO, MPEXKIIE BCEro, MOIYYHTh
Ka4yeCTBCHHBIE CEMEHA, UCIIONb3Ysl METObI, BHITOAHBIE B IIPOU3BOJCTBE IPOLYKIUU.
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Xoporee ceMs o3HauaeT OOMIBHBIN M KadeCTBEHHBIN ypoxkail. Hamra 1ens cocTouT B
TOM, 9TOOBI HETPEPHIBHO B T€UEHHE JABYX-TPEX JIET MOJydaTh CeMeHa BHIPAIUBAHUS
JyKa METOJaM MHOTOJETHHUM MAaTOYHHUKOM. 3a HCCIEAYEMBI MEepHoJ]] HaWTydIIuil
pe3yNbTaT MOJYYCeH NMpPHU BapHaHTE MOCAIKOW MPHUCTPEIIOYHBIC JIYKOBUI] 1 CEHTSOpSL.
(ypoxaitnocts 901 kr/ra, macca 1000 cemsu 3,61 1, BcxoxecTb 92%).

M.Sh.Mirzayev

OBTAINING SEED AND CULTIVATION MATERIAL FROM
ONION VIA GRAFTED PERENNIAL TECHNIQUE

Keywords: grafted perennial, scallions, seed immobilization, vegetation term

Vegetables as groceries are especially important that used by people in the
daily life. The content of vegetables consists of hydrocarbons, proteins, oils, vitamins,
alkalized mineral salts, organic acids, specially flavoring and rich in aromatic
substances meet the demand of the body, as a volume nutrition. The modern human
beings should harmonically utilize animal and plant food substances. Azerbaijan which
is the one of the country’s where are used more onion plants, so it plays more vital role
in people’s deaths, for this reason it is important issues to increase its yield and to
provide population with a lot of onions.

By using cost-effective ways for obtaining high quality seed is an essential
issue in the crop production. This study’s aim is to get continuously abundance and
qualified seed in grafted perennial technique. In the duration of the research, it showed
a good result scallions were acquired on the first of September in the cultivated
variants (Productivity 901kg/ha, seed weight 3.61gr, germination capacity 92%).

Giris

Torovaz bitkilori igarisindo soganlar xiisusi yer tutur. Bu qrupa daxil
olan névlarin bioloji xiisusiyyatlori vo hom do miixtoli sullarla becarilmasi
faras torovaz (yasil yarpaq) vo eyni zamanda yaxsi saxlanilan amtoslik mahsul
(soganaq) oldo etmoyo imkan verir [3; 6]. Diinya lizro soganaqli torovoz
bitkilorinin okin sahasi 7,047 milyon hektardir, onun 5,192 milyon hektar1 bag
soganin, qalani iso sarimsaq vo digar sogan novlorin payina disiir [7]. Okin
sahasina goro bdyiik bir arazini shato etmasino baxmayaraq shalinin bas sogana
olan talabati 6donilmir. Bozi 6lkalords yiiksok natics oldo edilss do timumilikdo
gotiiriildiikde diinyanin oksar 6lkalarinda, o ciimlodon respublikamizda son illor
bu sahada iraliloyis olsa da voziyyat iiroyagan deyildir.

Bas sogan (Allium sepa L) bitkisinin ¢oxillik olmasi imkan verir ki,
coxillik anacliq tisulu tothiq etmoklo bir neco il dalba-dal toxum vo okin
materiali alinsin. Bu tisul gadim zamanlardan bori istifadoesiz qalmis, yalniz son
illards onun effektli olmasinin miimkiinliiyii siibut olunmusdur [1; 2].
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Material vo metodlar

Sogan ndvlorinin ¢oxillik olmasi, habelo c¢oxillik anacliq {isulunun
toskili bu bitkilords 6zokdibi soganlar omoalo golmosina asaslanir. Bu hadisani
ilk dofo V.I.Edelsteyn kovar (Allium porrum L) bitkisinds miisahido etmisdir.
Toadgiqatlar gostarir ki, ¢oxillik anacliq miixtalif vaxtlarda toxum sapmoklo, iri
soganaq, arpaciq sogani, hava sogani vo S. okmoklo toskil etmok olar. Lakin
hansi Gisulun iqtisadi cohatca olverisli olmasi konkret iglim-torpaq soraitindon,
sopin-okin miiddatindon, toxumun yetismosino gador kegon giinlorin sayindan
(qulluq dovriindon) vo s. amillordon asilidir. Coxillik anacliq tisulunn bir
xarakterik cohoti do var ki, hor dofo toxum alinanda bitkilorin ¢oxillik hayat
tsiklini davam etdiron 6zokdibi sogan, mirvari sogan, arpagiq sogan va S. amala
golir. Bunlarin miqdar1 vo keyfiyysti giymatlondirilmali vo standartla
tutusdurulmalidir. Deyiloanlori nozora alarag, Lonkoran soraitinds ¢oxillik
anaclhiq Usulu ilo 2-3 il dalbadal toxum almaq tg¢iin dord variantda ( 1
sentyabrda se¢ilmis xirda sogan (20-40 q) okilir; 1 sentyabrda 6zokdibi sogan
okilir; 15 noyabrda standart sogan okilir (nazarst); 1.martda iri sogan okilir)
tocriiba qoyduq. Bitkilora qulluq region ii¢iin gabul olunmus timumi qaydalar
osasinda hoyata kegirilmigdir. Todqgiqat zamani bitkilor tizorinds fenoloji vo
biometrik miisahidalor aparilmig, mohsuldarliq rogemlori dispersion {isulla
tohlil edilmisdir [4].

Naticalor va onlarin miizakirasi

Bitkilor tizarinds aparilan fenoloji miisahidalor gostordi ki, payizda xirda
0zokdibi vo standart soganlar okildikdon 5-7 giin sonra ciicartilor alinir ki, bu da
5-7 sentyabr va 20-25 noyabra tosadiif edir (codval 1). Ozokdibi vo xirda
soganlardan ¢ixan ciicortilorin 6lgiisii kigik olsa da 20-25 noyabrdan, yani
nozarat variantinda iri soganaqlardan ciicartilor ¢ixana qodar kegon taxminan ay
yarim miiddstinds riitubstli subtropiklorin isti vo riitubatli goraitinds boyiiyiib
iri bitkilora gevrilir vo hamiso nazaratdokindan iistiin olur. 20-25 noyabrdan 20
dekabradok yoni sogan bitkilorinin qis siikunati baglasyanadok onlar qosa inkiaf
edirlor vo yazda fevralin 20-dok toxminon borabor boyiiyiib 6zokloyarok
toxumlamaq ti¢iin hazir olur vo 2-3 giin forglo 10-15 aprelds toxum borusu
(6zok) vermoys baslayirlar.V egetasiyanin ovvalinds (yazda) bdyiima Vo
inkisafin bu toxmini boraborlosmasi okin materialina qonastin  asas
miivaffaqiyyatidir. Bu iso yiiksak keyfiyyatli toxum mahsulu slds edilmasi tigiin
miihiim sortdir.

Toxum mohsulunun yetismasine gora 1 sentyabrda secilmis xirda sogan
(20-40 gramlig) va 15 noyabrda standart soganlar okilon variantlar demok olar
ki, bir-birindan farglonmoamislor. Xirda soganaqlarla miigayisodo standart okin
materiallarindan inkisaf edon bitkilordo toxumun tez yetismosi barado
odobiyyatlarda molumatlar vardir [5]. Bu tocriibolordo xirda (20-40 gqramliq)
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soganaqlarin okin miiddatinin on az1 ay yarim irali ¢okilmasi bu forgi aradan
gotiirmiisdiir. Demoali, fenofazalarin kegmo miiddatlori soganaqlarin iriliyi ilo
yanasi, ham do okin miiddatlorindon do asilidir. Bu iki amilin kompleks tosiri
iso daha shamiyyatlidir va daha diiriist naticays golmays imkan verir. Belaliklo,
bitkilorin boyilima Vva inkisafinda asas forglor 6zokloma fazasina qador bas verir.

Cadval 1.
Coxillik anachign taskili tisullarinda bas sogan bitkisinin inkisafi (3 ilda orta
hesabla)
Bitkilorin 25%-do fazalarin tamamlanmasi tarixi
Variantlar Ciicarma -
Nisbi . . Toxumun
sitkunot Borulama | Qoéngaloma | Cigokloma yetismosi
1.1X-da
secilmis
xirda sogan 5.1X 20.XI1 14-15.1V 20-25.V 25-27.V 22-25.VII
(20-40 q)
okilir
1.I1X-da
6zokdibi 5-7.1X 20.X11 10-15.1V 10-20.V 23-25.V 26-27.VII
sogan okilir
15.XI-da
standart 1 o095 x1 | 20X11 | 13150V | 2025V | 2530V | 20-25.VII
sogan okilir
(nozarst)
Lit=gairi g | o0 | 20220V | 25-28V | 30-3LV | 25-30.VII
sogan okilir

Nisbi siikunoatdon (20 dekabrda) vo boruya ¢ixmadan qabaq (10 aprel)
aparilan biometrik olgiilor gostordi ki, 1 sentyabrda okilon xirda vo 6zokdibi
soganaqlarin bitkilori 15 noyabrda okilon iri soganaqlarin bitkilari ilo taxminan
eyni irilikdadir. O vaxta godor boyiimo forglori aradan qalxmis, tokco 1 martda
okilon iri soganaqlarin bitkilori nishaton kigik dl¢iilora malik olmusdur.

Istor 20 dekabrda qis siikunoti baslayanda, istorso do borulama
gabaginca (10 aprel) bitkilorin timumi iriliyi 1 sentyabrda 6zokdibi sogan okilon
variantda nozarstdokindon (15 noyabrda standart sogan okilir) demok olar ki,
farglonmamisdir. Bitkilorin niimunalor qazilib yoxlanmasi gdstordi ki, 6zokdibi
soganlar variantinda onlarin yaz-yay dovriindo amalo goalon koklarinin bir
hissasi canlidir vo onlar 6zakdibi soganlari qidalandirmagqla ciicormods miihiim
ohomiyyat kasb edir. Bu isa hamin bitkilorin inkisafinda miihiim Ustiinliyi
tomin edon asas amildir. O da maraqlidir ki, riitubatli subtropiklor soraitinds
soganlarin qis stikunoti yasil bitki halinda davam edir. G6zo goriinon boylimo

116




COXILLIK ANACLIQ USULUNDA BAS SOGANDAN TOXUM ...

effekti alinmasa da yasil bitkilords fizioloji proseslor davam edir. Har seydon
owval saxtali giinlordo bitkilor miivoqqati olaraq donur, giindiizlor iss giinas
stialariin tasirindon onlarin donu acilir vo normal voziyysto qayidirlar. Bu
proses dekabr-mart arasinda on azi 50-70 giin davam edir. Birinci vegetasiya
ilinda (sentyabr-iyul) biitiin variantlarda bitkilor tam iriliysa catir, ¢igoklayib
toxum verir vo iknci vegetasiya ilina 6zokdibi soganlar voziyystindon baslayir.
Ona gora ikinci ilds bitkilorin bdyiimo Vo inkisafinda fenoloji vo biometrik
forglor ayird edils bilor, sanki biitiin variantlarda eyni vaxtda eyni okin materiali
isladilmisdir. Bu sabobdan do homin miisahids va 6l¢iilorin verilmasina liizum
bilmirik.

Tokca onu geyd etmak lazimdir ki, ikinci vo sonraki vegetasiya illarindo
1 sentyabr - 20 dekabr arasinda boyiimo gedir, 20 dekabr - 1 mart arasinda qis
nisbi siikunati olur vo bu miiddatds bitkilorin boylimasi vaxtdan-vaxta, geyri-
miintozom Vo ¢ox zoif davam edir. Bundan sonra biitiin variantlarda cicoklomo,
toxumun formalagmasi vo yetismoasi proseslori demok olar ki, eyni vaxtda
miioyyon ardicilligla davam edir. Bas soganin toxum mohsuldarlg vo
keyfiyyat gostaricilori 2-ci cadvalda verilmisdir.

Cadval 2.
Coxillik anacligin taskili tisullarimin bas soganin toxum mahsuldarligina va

keyfiyyatina tosiri (3 ilda orta hesabla)

Variantlar Mohsuldarliq 1000 toxumun Ciicormo
kg/ha % kiitlasi, g gabiliyyati, %
1.1X-da se¢ilmis xirda
sogan (20-40 ) okilir 895 99,0 351 %05
1.1X-da 6za_k_dlb1 sogan 901 99.6 3,61 92,0
okilir
15.XI-(_12} standart sogan 904 100.0 3,59 915
okilir (nozarat)
1.1l —da iri sogan okilir 881 97,5 3,52 90,3
- 2,0
HCPgs 6,07

2-Ci codvaldon goriindiiyii kimi ¢oxillik anacliqda ii¢ il dalbadal toxum
aldigda bas sogan biitiin illards toxminan barabar toxum mohsulu vermis, yalniz
tiglincii ildo mohsuldarliq ciizi miqdqrda azalmisdir. Bununla bels 1 sentyabrda
6zokdibi soganlar okilon variantda vo noazarotds (15 noyabrda standart soganaq
okilir) on yiiksok mohsul alinmis vo toxumun keyfiyyat gostaricilori daha
yiiksok olmusdur. Belo ki, homin variantlarda, uygun olaraq 901 va 904 kg/ha
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toxum mohsulu alinmisdir ki, bu da digor becarma agrokomplekslorindan iistiin
olmusdur. Ugilin orta rogomlorino goro on keyfiyyatli toxum mohsulu 1
sentyabrda 6zokdibi soganlar okilon ikinci variantda alinmisdir. Gostarilon
becarms tisulunda 1000 toxumun kiitlasi 3,61 g, toxumun ciicorma gabiliyyati
92% olmusdur ki, bu da nazarat variantindaki gostaricilordon uygun olaraq 0,03
q vo 0,5% artiqdir. 1 martda iri soganaqlar okilmasi asagi natico vermisdir. Bu
da homin variantda bitkilarin zaif inkisafi vo toxum 6zaklarinin xeyli azalmasi
ilo olagodardir.

Beloliklo, 6zokdibi soganlar okildikds yiiksok toxum mahsulu alinir vo
bu mohsul ¢ox ucuz basa galir, ¢linki, arzaq kimi yararsiz soganlardan istifados
olundugundan material sorfi vo eloco do qulluq islori minimuma enir. Orzaq
kimi yararli olan sogan mohsuluna genast olunmasi miiasir toxumgulugda an
cox digqat tolob edon masalalordon biridir. Coxillik anacliq tisulunda har il
toxumla yanast 6zokdibi sogan da almir. Yoni toxum yigilan sahs ¢oxillik
anacliq kimi sonraki ilo saxlanir vo an ¢oxu 30% - o godar barpa islori apartlir.
Bu gayda ils {ig il eyni bitkiloardon toxum almaq olur. Eyni zamanda har hektar
toxumlug sahodon homin oSl¢lido toxumlug sahoys okilosi anac soganagin
toxminan 70%-i gadar giymatli okin material1 alinir.

Naticalor

1. Coxillik anachq tisulunda 2-3 il dalbadal toxum goétiirdiikde toxminan
barabar mohsul alinmis, yalniz {igiincii ildo moahsuldarhiq cilizi miqdqrda
azalmigdir.

2. Ug ilin orta rogomlorina goro on keyfiyyotli toxum mohsulu 1
sentyagbrda 6zokdibi soganlar okilon ikinci variantda (1.1X-da 6zokdibi
sogan akilir) alinmigdir.

3. Ozokdibi soganlar okildikdo yiiksok toxum mohsulu alinir, mohsul gox
ucuz basa golir, ¢linki, orzaq kimi yararsiz soganlardan istifado
olundugundan material sorfi vo eloca do qulluq islori minimuma enir.

ODOBIYYAT

1. Anmuesa P.M. CrocoObl OpraHuM3allid MHOTOJETHEr0 MAaTOYHHKA JUIS
MOJTy4eHUs] CeMel W TOCaJ0YHOr0 MaTepualia OCHOBHBIX BHJIOBA JIyKa B
yenoBusix  Kazax-I'ssHIpkuTHCKOM  30HBI  A3epOaiipkaHckodt  PecnipyOnukm;
ABtoped. auc. ... KaHI. c.-X. HayK. ['samKa, 2000,, 25 c.

2. Anues Il.A., Ackepoé A.T. buonormueckue 0coOE€HHOCTH (HOPMHUPOBAHUS
BETETATUBHBIX M TEHEPATHBHBIX OPraHOB BHJOB JyKa B CBS3H C
pa3MHOXKEHHEM UX B YCIOBHSIX A3epOaiimkana. Pykomuce mpencrapiena MI'Y
uM. M.B.JlomonocoBa. buonornueckue nayku, BUHTHU 05, Ne 6291-1388, M.:
1988, 20 c.

118



COXILLIK ANACLIQ USULUNDA BAS SOGANDAN TOXUM ...

Dospexov b.A. Metoauka 1ojeBoro onsira.M., «Arponpomusaary, 1985, 351
c.

Mupsoes M.Il. CeMEHOBOICTBO JyKa PemyaToro BO BIIAXKHBIX CyOTpOMHUKax
AzepOaymxkana // luc. ... xaHn. c-x Hayk. M., 1986, 156 c.

Azogonos A.®, Jloeynosa B.B. I'eropo3ucHasi celekiusi JyKa pPermdaroro.
Osomu Pocun., 2018, 2018, c. 25-28.

Iusosapos B.®, Epwoe HU.HU, Aeoponos A.®D. JlykoBble KymbTypbl. M..
BHUUCCOK, 2001, 500 c.

FAO-2019.

Redaksiyaya daxil olub 09.08.2022

119



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabiat elmlari seriyas1 — 2023, C. 71, Nel, s. 120-129
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2023, V. 71, Nel, pp. 120-129

UOT 576.895.1

Y.V.Sakaraliyeva
Azorbaycan Tibb Universiteti
sh_yegana@rambler.ru

PIRSAAT CAYI BALIQLARININ ENDOPARAZIT
HELMINT FAUNASI

Agar sozlor: Pirsaat c¢ayi, baliglar, helmintlor, sestodlar, trematodlar,
nematodlar, basitikanlilar

2019-21-ci illorda Pirsaat ¢ayindan 12 ndva aid 177 adad baliq oldo olunub tam
parazitoloji yarilma isulu ilo todqiq edilmisdir. Aparilmis todgigatlar naticasinds bu
baliglarda heyvanlar alominin 3 tipins, 4 sinfino, 10 dostesins, 13 fasilasine vo 16
cinsing aid olan 20 nov endoparazit helmint tapilmigdir. Tosnifat kateqoriyalari tizra bu
novlar belo paylagirlar: sestodlar — 2 nov, trematodlar — 10 név, nematodlar — 6 nov,
basitikanlilar — 2 ndv. Biitiin bu helmintlorin 8 ndvii baliglarin orqanizminds cinsiyyat
yetkinliyino c¢atir, 12 novii iso baliglardan ikinci araliq sahib kimi istifado edir.
Helmintlorin 2 novii baliglarin ayri-ayri cinslori, 7 novii ayri-ayr1 fasilolori, 11 névii isa
bir ne¢a fasilolori ii¢iin spesifikdir. Todqiq olunmus baliq névlarinin har birinin helmint
faunasinda endoparazit helmint névlarinin say1 1 névle 7 ndv arasinda olmusdur. Qeyd
olunmus helmintlorin 9 novii baliglarda miixtalif Xostoliklorin toradicisi - kimi
molumdur. Lakin Pirsaat ¢cayinda baliglarin bu helmintlarlo yoluxma daracasi yiiksok
olmadig1 iiclin, baliqlarda homin invaziyalarla bagli xastolik hallar1 miisahido
edilmamisdir.

E.B.Illakapanuesa

DPAYHA DQHIAOMAPAZBUTHYECKUX I'EJIbMUHTOB
PbIb PEKHU ITUPCAAT

Knrwouesvie cnosa: pexa Ilupcaam, poibvl, 2enbMunmsl, yecmoobvl, mpemamoobwl,
HemMamoobl, CKpeOHU

B 2019-21 rr. u3 pexu [Iupcaar 66u10 BeIIOBIEHO 177 3K3. pHIO, OTHOCALITNXCS K
12 Buzam u 00CIEIOBaHO METOAOM IIOJIHOIO MAapa3UTOJIOTUYECKOTO BCKPBITHI. Y
WCCJIEIOBAaHHBIX PHIO ObLIO 0OHapykeHo 20 BUIOB SHIOMAPA3SUTHICCKUX TeIbMUHTOB,
oTHocsamuxcst 3 TtumaMm, 4 kimaccam, 10 otpsmam, 13 cemedictBam u 16 pomam
KUBOTHOTO apctBa. [10 TAKCOHOMUYECKMM KaTETOPUSM 3TH BUJBI PACIIPEACISFOTCS
CleqyromuM o0pa3oM: LecTosl — 2 Bunua, TpeMaToiasl — 10 BuaOB, HemaTtoabl — 6
BHJIIOB, CKpeOHM — 2 BHza. M3 BceX ITHX TeIbMUHTOB 8 BHAOB JOCTHUTAIOT TOJIOBOM
3peNlocTH B Opram3Me pbid, a 12 BHUIOB HWCMONB3YIOT pPBIO KakK BTOPBIX
MTPOMEXKYTOUYHBIX XO035€B. 2 BHJIa TEIbMUHTOB CICIU(MUYHBI IS OTACIBHBIX POJIOB, 7
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BHIIOB — JJIT OTACIBHBIX CEMEUCTB, a 11 BHIOB — I HECKOJIBKHUX CEMEHCTB PBIO. Y
KQXJIOW M3 UCCIEIOBAHHBIX BUJOB PhI0 HACYHMTHIBAIOCH OT OJHOIO JIO CEMHU BHJIOB
SHIOMAPA3UTUICCKUX TEeIbMUHTOB. Cpenu OTMEYCHHBIX TEIbMUHTOB 9 BHIIOB
M3BECTHBI KaK BO30YIUTENN Pa3InYHbIX Ooyie3Hel pb0. OHAKO, B CBS3U C TEM, YTO
3apaKEHHOCTh pbI0 peku [lupcaaT STHMH TreJIbMUHTAMH ObUTa  HEBBICOKOW,
3a00JyieBaHUH PBIO, BHI3BAHHBIX ATHMU Napa3uTaMu, 3/1eCh HE Ha0JII01aI0Ch.

Y.V.Shakeraliyeva

THE FAUNA OF ENDOPARASITIC HELMINTHES OF FISHES
OF THE PIRSAAT RIVER

Keywords: the Pirsaat River, fish, helminthes, cestodes, trematodes, nematodes,
acanthocephalans

In 2019-21 from the Pirsaat River 177 specimens of fish belonging to 12 species
were caught and examined by the method of complete parasitological dissection. 20
species of endoparasitic helminths belonging to 3 types, 4 classes, 10 orders, 13
families and 16 genera of the animal kingdom were found in the studied fish.
According to taxonomic categories, these species are distributed as follows: cestodes —
2 species, trematodes — 10 species, nematodes — 6 species, acanthocephalans — 2
species. Of all these helminths, 8 species reach sexual maturity in the body of fish, and
12 species use fish as second intermediate host. 2 species of endoparasitic helminths
are specific to individual genera, 7 species are specific to individual families, and 11
species are specific to several families of fish. In each of the studied fish species, there
were from one to seven species of endoparasitic helminths. Among the noted
helminths, 9 species are known as causative agents of various fish diseases. However,
because the infection of the fish of the Pirsaat River with these helminths was low, no
fish diseases caused by these parasites observed here.

Pirsaat cay1 0z baslangicim1 Boylk Qafqaz silsilesine daxil olan
Qaytarqoca dagindan (d.s. 2400 m yuxari) gotiirir, Abseron yarimadasi ilo
Kiirin monsabi arasinda quru delta amalo gotirarok, Xozaro tokiiliir. Onun
uzunlugu 202 km, sutoplayict hovzesinin sahosi 2280 km?-dir. Cayda 12 nov
baliq yasayir, bunlar yerli ohali tiglin havaskar baliq ovu obyektlaridir [1; 2].
Azorbaycanin sirin su hovzalorinin  vo Xozorin Azorbaycan sektorunun
baliglarinin parazitlori, o ciimlodon helmintlori, imumilikds yaxst gyronilmis
olsalar da [3; 4; 10; 11; 12; 13 va b.], bizim apardigimiz todgiqgatlara gador
Pirsaat ¢aymin baliglarinda parazitlik edon qurdlar haqqinda heg¢ bir moalumat
yox idi. Bununla olagadar olarag, bu mogalonin mogsodi Pirsaat c¢ay1
baliglarinin endoparazit helmintlorinin, yoni baliglarin organlar1 vo toxumalari
daxilinds maskunlasan parazit qurdlariniin, faunasini miioyyan edarak, tahlilini
hoyata kegirmok olmusdur.
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Material vo metodika

Bu mogalo t¢iin material 2019-2021-ci illordo Samaxi rayonunun
Cuxuryurd kondi yaxinliginda Pirsaat cayminin orta axiinda aparilmig
todqgiqatlarin noticalori olmusdur. Bels ki, bu ¢aydan asagida adi ¢okilon 177
baliq onlanib tam parazitoloji yarma tsulu [5; 9; 14; 15] todqiq edilmisdir:
Amur enlibagsi — Pseudorasbora parva (Temminck et Schlegel, 1846) — 16
odad, Kiir xramulyas1 — Capoeta capoeta (Giildenstadt, 1773) — 21 odad, Kiir
sirbiti — Luciobarbus laserta cyri (Filippi, 1865) — 17 odad, Conubi Qafgaz
gimiiscasi — Alburnus charusini hohenackeri Kessler, 1877 — 18 odad, Kiir
glimiiscasi — A. filippi Kessler, 1877 — 10 odod, qijoveu — Alburnoides
bipunctatus (Bloch, 1782) — 14 adad, ¢oki — Cyprinus carpio Linnaeus, 1758 —
12 odad, giimiisii dabanbaliq — Carassius auratus (Bloch, 1782) — 15 adad, Kiir
cilpaqgas1 — Barbatula brandti (Kessler, 1877) — 16 odod, gambuziya —
Gambusia affinis (Baird et Girard, 1853) — 18 odod, Qafgaz cay xulu —
Neogobius platyrostris constructor (Nordmann, 1840) — 9 adad, iribogaz xul —
Ponticola kessleri (Giinther, 1861) — 11 adad.

Tadqiqatlar zamani agkar edilmis sestodlar zoyli karmin, trematodlar iso
asetat tursulu karminlo boyanmus, etil spirtinin 70°-don 100°-dok artan qatiliqda
olan sirasindan kegirildikdon sonra qoronfil yaginda vo ya dimetil-ftalatda
soffaflasdirilmis, osya siisosi iizorindo bir damla Kanada balzamina qoyulub
ortiik stigosi ilo gapanmis vo beloliklo daimi preparatlar hazirlanmigdir. Xirda
nematodlardan vo bagi tikanlilardan For mohlulundan istifado etmoklo daimi
preparatlar hasil edilmisdir. Iri nematodlar 70°-li etil spirtindo saxlanilmus, siid
tursusunda soffaflagdirmaqla miivoqqgati preparatlarda mikrosrop altinda todqiq
olunmuslar. Helmintlorin biitiin preparatlar1 laboratoriya soraitindo kameral
todgiqatlardan kecirilmisdir.

Naticalar va onlarin miizakirasi

Aparilmis todqiqatlar noticosindo Pirsaat cayinda yasayan baliglarda
bizim torafimizdon 3 tipo, 4 sinfa, 10 dastoys, 13 fosiloys vo 16 cinso aid olan
20 nov endoparazit qurd tapilmisdir. Asagida Pirsaat ¢aymin baliglarinda bizim
askar etdiyimiz helmintlorin tosnifat icmali verilmisdir. Bu icmalda parazitlorin
adlart ilo yanasi onlarin baliq orqanizmds lokallagsmasi, balig1 yoluxdurma
doracosi — invaziyanin ekstensivliyi vo intensivliyi gostorilmis, tohlilds istifado
etmok tiglin araliq vo osas sahiblori hagqinda odobiyyatdan [7; 8 vo b.]
gotiirlilmiis malumatlar toqdim olunmusdur.

Tip YASTI QURDLAR - PLATHELMINTHES
Sinif LENTSOKILLI QURDLAR VO YA SESTODLAR — CESTODA
Rudolphi, 1808
Dosto PSEUDOPHYLLIDEA Carus, 1863
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Fasilo LIGULIDAE Claus, 1885
Ligula intestinalis (Linnaeus, 1758)
Sahibi vo yoluxma daracasi: qijoveu (7,1%); invaziyanin intersivliyi 2
adad.
Lokallagmast: badan boslugu.
Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sikloplar, asas sahiblori baliqyeyan quslardir.
Dosto CYCLOPHYLLIDEA Beneden in Braun, 1900
Fosilo DILEPIDIIDAE Fuhrmann, 1907
Paradilepis scolecina (Rudolphi, 1819)
Sahiblari vo yoluxma doracasi: Conubi Qafqaz glimiiscasi (11,1%),
iribogaz xul (18,1%); invaziyanin intersivliyi 2-7 adad.
Lokallasmasi: 6d Kisasi.
Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
kiirokayaqli xarganglar, asas sahiblori baliqyeyan quslar olan qarabatdaqlardir.

Sinif SORUCU QURDLAR VO YA TREMATODLAR — TREMATODA
Rudolphi, 1808
Dasto FASCIOLIDA Skrjabin et Schulz, 1937
Fasilo MONORCHIDAE Odhner, 1911

Asymphylodora demeli (Markowsky, 1935)

Sahiblori vo yoluxma daracasi: xramulya (9,5%), sirbit (17,6%), Kiir
glimiiscasi (20,0%), dabanbaliq (16,7%); invaziyanin intersivliyi 1-6 adad.

Lokallagmast: bagirsaq.

Baliglardan asas sahib kimi istifads edir; birinci araliq sahiblori sirinsu
molyusklari, ikinci araliq sahiblori dibds yasayan onurgasizlardir.

A.imitans (Muhling, 1898)

Sahiblari vo yoluxma doracasi: Conubi Qafqaz glimiiscasi (22,2%),
qyoveu (7,1%), ¢oki (16,7%), dabanbaliq (16,7%); invaziyanin intersivliyi 2-7
odod.

Lokallagmasi: bagirsaq.

Baliglardan osas sahib kimi istifads edir; birinci araliq sahiblari sirinsu
molyusklari, ikinci araliq sahiblori dibdos yasayan onurgasizlardir.

Fasilo ALLOCREADIIDAE Looss, 1902

Allocreadium montanus Sidorov et Butenko, 1966

Sahiblori vo yoluxma dorocasi: xramulya (9,5%), sirbit (11,8%),
¢ilpaqca (6,3%); invaziyanin intersivliyi 1-4 odad.

Lokallagsmast: bagirsaq.

Baliglardan osas sahib kimi istifado edir; birinci araliq sahiblori
Pisidium cinsindon olan molyusklar, ikinci araliq sahiblori dibdo yasayan
onurgasizlardir.
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Dasto DIPLOSTOMIDA Olson, Cribb, Tkach, Bray, Littlewood, 2003
Fasilo DIPLOSTOMATIDAE Poirier, 1886

Diplostomum chromatophorum (Brown, 1931), metc.

Sahiblori vo yoluxma daracasi: Amur enlibasi (12,5%), xramulya
(14,3%,), sirbit (17,5 %), ¢oki (33,3%), dabanbaliq (26,7%), qambuziya
(16,7%); invaziyanin intersivliyi 1-12 adad.

Lokallagsmast: gdziin biilluru.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sirinsu molyusklari, asas sahiblori baliqyeyan quslar olan qagayilardir.

D.gobiorum Shigin, 1965, metc.

Sahiblori vo yoluxma daracasi: Qafgaz ¢ay xulu (22,2%), iribogaz xul
(18,2%); invaziyanin intersivliyi 1-9 adod.

Lokallagsmast: géziin biilluru.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sirinsu molyusklari, asas sahiblori baliqyeyan quslardir.

D.spathaceum (Rudolphi, 1819), metc.

Sahiblori vo yoluxma doracosi: xramulya (14,3%), Conubi Qafgaz
giimiiscasi (27,8%), ¢oki (21,4%), qambuziya (11,1%); invaziyanin intersivliyi
1-12 odod.

Lokallagmasi: goziin biilluru.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sirinsu molyusklari, osas sahiblori baliqyeyon quslar olan gagayilardir.

Tylodelphys clavata (Nordmann, 1832), metc.

Sahiblori vo yoluxma daracasi: sirbit (23,5 %), Conubi Qafgaz
giimiiscasi 11,1%), Kiir giimiiscasi (20,0%), dabanbaliq (16,7%); invaziyanin
intersivliyi 2-7 odad.

Lokallagmasi: goziin siigavari cismi.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblari
Radix cinsindan olan sirinsu molyusklari, asas sahiblori baliqyeyan quslar olan
maygiililordir.

Hysteromorpha triloba (Rudolphi, 1819), metc.

Sahibi vo yoluxma doracasi: ¢oki (14,3%); invaziyanin intersivliyi 1-5
odod.

Lokallasmasi: azalalor.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sirinsu molyusklari, asas sahiblari qarabatdaqlardir.

Posthodiplostomum cuticola (Nordmann, 1832), metc.

Sahiblari va yoluxma doaracasi: Kiir giimiiscasi (10,0%), ¢oki (7,1%),
dabanbaliq (20,0%); invaziyanin intersivliyi 1-4 adad.

Lokallagmast: dari, azalalar.

124



PIRSAAT CAYI BALIQLARININ ENDOPARAZIT HELMINT FAUNASI

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
Planorbidae fasilasindon olan sirinsu molyusklari, asas sahiblori baliqyeyan
quslar olan vaglardir.

Fasilo CLINOSTOMATIDAE Luhe, 1901

Clinostomum complanatum (Rudilphi, 1819), metc.

Sahiblori va yoluxma doaracasi: xramulya (19,1%), qijoveu (14,3%),
dabanbaliq (6,7%); invaziyanin intersivliyi 1-7 adad.

Lokallasmasi: azalolor.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
Limnaea vo Radix cinslorindon olan sirinsu molyusklari, osas sahiblori
baligyeyon quslardir.

Tip NEMATHELMINTLOR — NEMATHELMINTHES Rudolphi, 1808
Sinif DOYIRMI QURDLAR VO YA NEMATODLAR — NEMATODA
Rudolphi, 1808
Dasta ASCARIDIDA Skrjabin et Schulz, 1940
Fasilo ANIZAKIDAE Skrjabin et Karokhin, 1945
Contracaecum squalii (Linstow, 1907)
Sahibi va yoluxma doracasi: qijoveu (14,3%); invaziyanin intersivliyi 1-
4 odad.
Lokallagmasi: badan boslugu.
Baliqlardan ikinci araliq sahib kimi istifado edir; birinci araliq sahiblori
sirinsu xargangkimilari, asas sahiblori baligyeyan quslar olan vaglardir.
Fasilo RHABDOCHONIDAE Skrjabin, 1946
Dasto SPIRURATA Chitwood, 1933
Rhabdochona gnedini Skrjabin, 1946
Sahibi vo yoluxma doracasi: sirbit (70,6%); invaziyanin intersivliyi 3-32
odod.
Lokallagmasi: bagirsaq.
Baliglardan asas sahib kimi istifads edir; araliq sahiblori dibds yasayan
sirinsu onurgasizlaridir.
Rh.fortunatowi Dinnik, 1933
Sahibi vo yoluxma doarocasi: xramulya (61,9%); invaziyanin intersivliyi
4-24 odod.
Lokallagmasi: bagirsaq.
Baliglardan asas sahib kimi istifads edir; araliq sahiblori dibds yasayan
sirinsu onurgasizlaridir.
Fasilo GNATHOSTOMATIDAE Raillet, 1895
Spiroxis contortus (Rudolphi, 1819)
Sahiblari va yoluxma daracasi: Conubi Qafqaz giimiiscasi (22,2%), Kiir
glimiiscasi (20,0%); invaziyanin intersivliyi 1-3 adod.
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Lokallagmast: bagirsagin divarlari.

Baliglardan ikinci araliq sahib kimi istifads edir; birinci araliq sahiblori
sikloplar, asas sahiblari baliqyeyan tisbagalardir.

Dasto TRICHOCEPHALIDA Skrjabin et Schulz, 1928
Fasilo CAPILLARIIDAE Neveu-Lemaire, 1936
Capillaria brevispicula (Linstow, 1873)

Sahiblari vo yoluxma doracasi: ¢oki (25,0%), dabanbaliq (16,7%),
Qafqaz cay xulu (22,2%), iribogaz xul (27,3%); invaziyanin intersivliyi 2-8
odod.

Lokallagsmast: bagirsaq.

Baliglardan asas sahib kimi istifads edir; araliq sahiblari dibdo yasayan
sirinsu yaniizon Xargangloridir.

Dasto DIOCTOPHYMIDA Skrjabin, 1927
Fasilo DIOCTOPHYMIDAE Railliet, 1915
Eustrongilides excisus (Jagerskiold, 1909)

Sahibi vo yoluxma daracasi: ¢ilpaqca (12,5%); invaziyanin intersivliyi
1-2 odad.

Lokallagmasi: bagirsagin divarlari.

Baliglardan ikinci araliq sahib kimi istifado edir; osas sahiblori
garabatdaglar vo bazon basqa baliqyeyin quslardir.

Tip BASITIKANLI QURDLAR — ACANTHOCEPHALES Rudolphi,
1808
Sinif BASITIKANLI QURDLAR — ACANTHOCEPHALA Rudolph,
1808
Dasto NEOACANTHOCEPHALA Van Cleave, 1936
Fosilo NEOECHINORHYNCHIDAE Van Cleave, 1919
Neoechinorhynchus rutili (Mueller, 1780)

Sahiblori va yoluxma daracasi: xramulya (9,5%); invaziyanin intersivliyi
1-2 odod.

Lokallagmasi: bagirsaq.

Baliglardan asas sahib kimi istifads edir; araliq sahiblori dibdo yasayan
sirinsu xarganglari vo annelidlordir.

Dasto GYRACANTHOCEPHALA Van Cleave, 1936
Fosilo QUADRIGYRIDAE Van Cleave, 1920
Quadrigyrus cholodkowskyi Kostylew, 1928

Sahibi vo yoluxma doracasi: sirbit (17,6%); invaziyanin intersivliyi 1-3
odod.

Lokallagmasi: bagirsaq.

Baliglardan asas sahib kimi istifads edir; araliq sahiblori dibds yasayan
onurgasizlardir.
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Yuxarida verilmis tosnifat icmalindan goriiniir ki, askara ¢ixarilmis 20
nov helmintlor tosnifat kateqoriyalar1 iizro belo paylasirlar: sestodlar — 2 nov,
trematodlar — 10 nov, nematodlar — 6 ndv, basi tikanlilaq — 2 ndv. Bunlarin
yalmiz 8 novii — Asymphylodora demeli, A.imitans, Allocreadium montanus,
Rhabdochona gnedini, Rh.fortunatowi, Capillaria brevispicula,
Neoechinorhynchus rutili  vo  Quadrigyrus cholodkowskyi  baliglarin
organizminda cinsiyyat yetkinliyina gatir, galan 12 név baliglardan ikinci araliq
sahib kimi istifado edir. Inkisafin1 baliglarin orqanizmindo basa catdiran
ndvlorin hamist baliglari suyun dibinds yasayan vo onlarin araliq sahibi rolunu
oynayan onurgasizlarla qidalanarken yoluxdurur. Baliglardan ikinci araliq sahib
kimi istifado novlordon Diplostomum chromatophorum, D.spathaceum,
Diplostomum gobiorum, Tylodelphys clavata, Hysteromorpha triloba,
Posthodiplostomum cuticola vo Clinostomum complanatum trematodlari onlarin
birinci araliq sahibi olan molyusku serkari morhalasindoa tork edir vo aktiv
olaraq baligin badanina daxil olarag metaserkariys ¢evrilir. Bunlarin hamisinin
osas sahibi baligyeyin quslardir vo qus balhigi yeyarkon onlar qusun
bagirsaginda lokallasir vo yetkin fordo ¢evrilirlor. Baliglarda yalniz siirfo
morhalasinds parazitlik edon helmintlordon Ligula intestinalis, Paradilepis
scolecina, Contracaecum squalii vo Spiroxis contortus baliglari planktonun
torkibinds olan onurgasizlarla, Eustrongilides excisus iso bentik onurgasizlarla
gidalanarkan yoluxdurur.

Helmintlorin  oksor ndovlori todqiq olunan baliglart nisbaton  zoif
yoluxdurmusdur, invaziyanin ekstensivliyi vo intensivliyi yiiksok olmamigdir.
Bu onunla olagodardir ki, helmintlarin invazion marhalslorini ¢ayin axini aparir
vo araliq sahiblorin, yaxud baliglart yoluxdurmasina mane olur. sirbitdo vo
xramulyada parazitlik edon Rhabdochona gnedini vo Rh.fortunatowi
nematorlart bu mosolodo istisna toskil edirlor. Belo ki, bu reofil (axin sevan)
helmintlor iti axan sularda daha goxsayli olurlar.

Pirsaat cayr baliglarinin endoparazit helmintlori baliglara olan
spesifiklik daracasino goro miixtalifdirlor. Belo ki, bunlardan heg¢ biri miiayyon
baliq novii tgiin spesifik deyildir. Rhabdochona fortunatowi — xramulyalar
cinsindon, Rh.gnedini — sirbitlor cinsindon olan, Ligula intestinalis,
Asymphylodora demeli, A.imitans, Allocreadium montanus, Capillaria
brevispicula, Neoechinorhynchus rutili — ¢okikimilar fasilasindan, Diplostomum
gobiorum — xulkimilar fasilasindon olan, Paradilepis scolecina, Diplostomum
chromatophorum, D.spathaceum, Tylodelphys clavata, Hysteromorpha triloba,
Posthodiplostomum cuticola, Clinostomum complanatum, Contracaecum
squalii, Spiroxis contortus, Eustrongilides excisus va Quadrigyrus
cholodkowskyi iso miixtolif fosilolordon olan baliglar tgiin saciyyavidir.
Belaliklo, endohelmintlordon 2 ndvii baliglarin miiayyan cinlor, 7 ndovii
miioyyan fasilalori, 11 ndvii isa bir nega fasilalari {igiin xarakterdir.
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Todqiq olunmus baliglardan xramulya vo dabanbaligin horasinds — 7,
sirbit vo ¢okinin hoarasinds — 6, Conubi Qafgqaz giimiiscasinde — 5, Kiir
glimiiscasi Vo qijoveunun hoarasinds — 4, enlibogaz xulda — 3, ¢ilpaqca,
gambuziya vo Qafgaz ¢ay xulunun harasinds — 2, Amur enlibasinda iso — 1 n6v
endoparazit helmint geyds alinmigdir. Xramulya, sirbit, ¢oki vo dabanbaligin
endoparazit helmint faunasimnin digor baliglarinkindan zongin olmasi onlarin
basqa baliglara nisbaton uzun omiirliiliiyii va iri 6lgiilari ilo alagodardir. Belo Ki,
baligin émriiniin nisbaton uzun olmas1 onun daha ¢ox parazito yoluxmasina,
Olgiilorinin iri olmasi isa parazitlorin yerlosmasi ti¢iin daha ¢ox yerin olmasina
imkan verir.

Qeyd olunmus parazitlorin 9 novii — Ligula intestinalis sestodu,
Diplostomum chromatophorum, D.gobiorum, D.spathaceum, Tylodelphys
clavata vo Posthodiplostomum cuticola trematodlari, Contracaecum squalii va
Eustrongilides excisus nematodlari, Neoechinorhynchus basitikanlisinin baliglar
liclin patogen olduglari adobiyyatdan [6] molumdur. Onu da geyd etmok
lazimdir ki, Pirsaat ¢ayinda baliglarin bu helmintlarlo yoluxma doracasi yiiksok
olmadig1 iiciin, buradaki baliglarda homin invaziyalarla bagli xastslik hallar
agkar edilmomisdir. Lakin bu patogen ndvlorin olmasi Pirsaat ¢ay1 ilo olagali
olan su hovzalorinds baliq yetisdirilmasi todbirlori hoyata kegirilorkon noazoro
alimmalidir.

Yekun

2019-21-ci illordo Pirsaat ¢aymndan 12 nove aid 177 odad baliq oldo
olunub tam parazitoloji yarilma iisulu ilo todqiq edilmisdir. Aparilmis
todqiqatlar naticasinds bu baliglarda heyvanlar alominin 3 tipins, 4 sinfins, 10
dostasing, 13 fasilosine vo 16 cinsino aid olan 20 ndv endoparazit helmint
tapilmisdir. Tosnifat kateqoriyalari tizra bu novlar bels paylasirlar: sestodlar — 2
nov, trematodlar — 10 név, nematodlar — 6 ndv, basitikanlilar — 2 ndv. Biitiin bu
helmintlorin 8 novii baliglarin organizminds cinsiyyat yetkinliyino catir, 12
novil iss baliglardan ikinci araliq sahib kimi istifads edir. Helmintlorin 2 novii
baliglarin ayri-ayri cinslori, 7 novii ayri-ayrt fasilolori, 11 ndvii iso bir nego
fasilalori tiglin spesifikdir. Toadqiq olunmus baliq ndvlarinin har birinin helmint
faunasinda endoparazit helmint ndvlorinin sayt 1 névle 7 ndv arasinda
olmugdur. Qeyd olunmus helmintlorin 9 novii baliqlarda miixtalif xastaliklarin
toradicisi kimi molumdur. Lakin Pirsaat ¢ayinda baliglarin bu helmintlorlo
yoluxma daracasi yiiksok olmadigi iiglin, baliglarda homin invaziyalarla bagl
xastolik hallar1 miisahido edilmomisdir.
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PEYK TOSVIRLORI VO CIS 9SASINDA KiCiK QAFQAZIN
SIMAL-SORQ HiSSOSININ FiZiKi-COGRAFI XUSUSIYYOTLORININ
TOHLILI (Azorbaycan Respublikasi daxilinds)

Acgar sozlar: Cografi informasiya sistemi, xoritalasdirma, hipsometriya,
raqamsal xarita, baxarliiq xaritasi

Istor agrar sektorun inkisaf etdirilmosi vo istorso do digor biitiin faaliyyat
sferalarmin miiasir talablor saviyyasinds taskil edilmasi baximindan Kigik Qafgazin
simal-gorq hissasi Azarbaycanin digar biitlin bolgalorinden forglonir. Bu arazi oldugca
zongin tobii landsaft kompleksliyine malikdir. Kosmik tosvirler vo cografi informasiya
sistemina (CIS) aid olan program tominat1 vasitasilo orazi {izra molumatlar toplanilaraq
tadqiq edilmis va alinan naticalar tahlil olunaraq imumiloasdirilmigdir.

A.C.Azoabanwt, JLII. Xanunoea

AHAJIN3 ®U3UKO-TEOTPA®UUYECKHUX OCOBEHHOCTEM
CEBEPO-BOCTOYHOM YACTH MAJIOT'O KABKA3A
HA OCHOBE CITYTHUKOBBIX U30BPAXKEHUM U TUC
(B mpenesax AzepoOaiizkanckoi Pecy0nukn)

Knwuesvie cnosa: Ieoungopmayuonnas cucmema, xapmozpaguposanue,
cuncomempust, I/;I/ld)pOG(J}Z Kapma, kapma 3KCno3suyuu CKl10H06

CeBepo-BocTouHass 4dacTh Manoro KaBkaza omimyaercs OT BCeX JAPYTUX
pernoHoB AsepOaii/pkaHa pa3BUTHEM arpapHOro CeKTopa W OpraHu3alued Bcex
Ipyrux chep NesTeNbHOCTH Ha YPOBHE COBPEMEHHBIX TpeOOBaHHN. JTa TEPPUTOPHS
o0jamaeT oueHb OOTAaTHIMU IPUPOMHO-TAHIIMIAPTHEIME KOMIUIEKCAaMU. JlaHHBIE MO
TEPPUTOPUU OBUTH COOpAaHBI W HM3YYCHBI C TIOMOIIBI0 KOCMUYECKHX CHUMKOB H
MPOrpaMMHOro obecreueHus reorpadudeckoil napopmaimonton cucremsl (I'MC), a
pe3yIbTaThl MPOaHATU3UPOBAHBI U O0OOIIICHBL.
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PEYK TOSVIRLORI VO CIS OSASINDA KICIK QAFQAZIN SIMAL-SORQ ...

A.S.Aghbabali, L.S.Khalilova

ANALYSIS OF THE PHYSICAL-GEOGRAPHIC CHARACTERISTICS
OF THE NORTH-EASTERN PART OF LESSER CAUCASUS BASED ON
SATELLITE IMAGES AND GIS (within the Republic of Azerbaijan)

Keywords: Geographic information system, mapping, hypsometry, digital map,
visibility map

The north-eastern part of the Lesser Caucasus differs from all other regions of
Azerbaijan in terms of the development of the agricultural sector and the organization
of all other spheres of activity at the level of modern requirements. This area has a very
rich natural landscape complex. Data on the area was collected and studied through
space images and geographic information system (GIS) software, and the results were
analyzed and summarized.

Giris

Istor agrar sektorun inkisaf etdirilmosi va istorso diger biitiin foaliyyot
sferalarinin miiasir toloblor soviyyasinds toskil edilmosi baximindan Kigik
Qafgazin simal-sorg hissesi Azarbaycanin digor biitiin bélgalorindon forglonir.
Burada ekoturizmin inkisaf etdirilmasi, sonaye obyektlorinin (xiisusilo dag-
modon) istismar effektivliyinin artirtlmasi vo tobii ehtiyatlardan gonastli vo
kompleks istifadoetmonin hoyata kegirilmasi tiglin ¢ox olverigli tobii miihit
vardir. On innovativ yanasma metodu olan aerokosmik vo geoinformasiya
texnologiyalarindan birgo istifado etmoklo torpaq Ortiiyiiniin, bitki, relyef vo
digor landsaft komponentlorinin formalagmasinda istirak edon tobii vo
antropogen amillorin doqiq sokildo tosnifatlagdirilmasi, bu amillor arasinda
integrasion proseslorin bagverms areallarinin sarhadlorinin qiisursuz tayin
edilmasi  vo alinmig naticalorin  rogomsallagdirilmasi  giiniin ~ zoruri
toloblorindandir.

Peyk tosvirlori asasinda tobii landsaft komponentlarinin (torpaq, bitki,
relyef vo s.) Oyronilmasi vo cografi informasiya sitemi vasitosilo
xaritologdirilmoasi miiasir dovriin toloblorindondir. Hal hazirda istonilon arazinin
yiiksok daqiglikli masafadon ¢okilis sokillori miimkiindiir. Bu sokillarin tahlili
zamani oraziys getmadon belo todgiq edilon obyektlor barods kifayst godor
zoruri molumatlar almaq miimkiindir. Homginin peyk sokillorindon alds
olunmus molumatlarin cografi informasiya sistemlorino aid olan program
tominatlar1 vasitasilo tohlili zamani ¢ox ciddi naticalor vo gaynunauygunluglar
oldo etmok miimkiindiir. Qeyd olunanlari nazors alaraq respublikamizin zangin
tobii kompleksliklorindon biri olan Kigik Qafqazin simal-sorg hissasinin fiziki-
cografi xiisusiyyatlorinin tohlil olunmasi aparilmisdir.
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Tadgiqatin mévzusu vo metodikasi
Kicik Qafgazin simal-sorq hissasinin fiziki cografi xiisusiyyatlorini
peyk sokillari vo cografi informasiya sistemlari asasinda tohlil edon zaman
aerokosmik vo Kkartometrik todgigat metodlarindan istifado edilmisdir.
Homginin Cografi informasiya sistemlori osasinda interaktiv elektron torpaq vo
torpaglarin ekoloji qiymaot xaritolorinin tortibino dair metodiki gostoriso istinad
edilmisdir [1; 4; 6; 11; 12; 13].

Tahlil va miizakira

Uzun osrlor boyu formalasan tobii ehtiyatlardan biri do, balks do elo
birincisi do torpaq ortiiytidiir. Kigik Qafqazin simal-sorq hissasinin ¢ox boyiik
mohsuldar  torpaglart  moévcuddur vo onlarin  ekoloji  vaziyyatinin
giymatlondirilmasi miiasir dovriimiizds do ¢ox aktualdir. Toabii landsaftin biitiin
komponentlori kimi, Kigik Qafqazin torpaqlart da oldugca miixtalif vo
rongarongdir. Torpaglarimizin boyiik miixtalifliyi har seydon avval iglimin va
geomorfoloji qurulusun miirokkabliyindon asilidir. Landasaft ekosisteminin
formalagsmasinda istirak edon bu osas iki amil todgigat orazisinds
torpagomalogatirmo prosesinds foal istirak etmokla barabar, eyni zamanda onun
ekoloji  vaziyyatinin = gortlonmasinds vacib amil olan bitki Ortiiyiiniin
ekoxarakteristikalarini, zamana vo mokana goro paylanma xiisusiyyatlorini,
elaca do onun shamiyyatliliyini miioyyon edir [5; 9].

Kicik Qafqaz, xiisusilo, onun simal-sorq hissasi miirokkob
geomorfoloji qurulusa malikdir. Ki¢ik Qafqazin fiziki-cografi soraiti bir ¢ox
todqgiqatgilar torofindon Gyronilmisdir [8; 9]. Geomorfoloji qurulusuna gors
Kigik Qafgazin simal-sorg hissasi sothi qurulusuna, relyefino, hiindiirliiyiinoe vo
s. gora bir-birindon kaskin siiratdo forglonon asagidaki geoloji-geomorfoloji
zonalara ayrilir: 1) Yiiksok dagliq zona; 2) Orta dagliq zona; 3) Algaq daglq
zona; 4) Maili diizanliklor qursagi.

Hor bir geoloji-geomorfoloji zonaya uygun torpaq tiplarinin tadgiginds
spesifik yanasmanin segilmasi ¢ox vacibdir. Belo ki, biitiin Azorbaycan
orazisinds oldugu kimi, Kigik Qafqazin simal-sorq hissesinds do miiasir torpaq
ortliyii ilo onlarin yayildigi areallarin miiasir landsaftlar1 arasinda miioyyan bir
uygunsuzluq formalasmisdir. Bu voziyyat insanin toSorriifat faaliyyatinin
tosirindon bir sira zona vo rayonlarda tobii bitki ortiiyiliniin vo relyefin tamamilo
doyisdirilmasi vao homin relyeflordo miixtalif kond tosorriifat bitkilori ilo avoz
edildiyi  saholordo xiisusilo nozoro ¢arpir. Biitiin  bu doyisiliklarin
identifikasiyas1 ti¢lin torpagamologolmoa prosesinds istirak edon amillarin
Xaritalogdirilmasi asas marhalalordon biridir. Belo ki, ragemsal Xaritalogdirma
ilo biitin nov ekofiziki - endogen vo ekzogen proseslori oks etdiron
parametrlorin ~ paylanma  xiisusiyyatlorini Vo  onlarin  bagvermo
ganunauygunluqglarint miioyyon etmok miimkiin olacaqdir. Bunun {iclin ilk
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novbads todgiqgat orazisinin fiziki-cografi xiisusiystlorinin cografi informasiya
sistemi (CIS) miihitindo Xoritolosdirilmasi vo onun rogemsallasdiriimasi
lazimdir.  Mosalo  ondadir ki, respublikamizin  torpaqlarmin  orazi
diferensiasiyasinda yiiksoklik zonallig1 qganunauygunlugu xiisusi yer tutur.
Olkenin dagliq arazilarinda nainki tok torpaq ortiiyii, eloca da landsaftin biitiin
komponentlori (substratdan basqa-M.Miiseyibov, 1998) vo biitiinliklo tobii
orazi komplekslorin yayilmasi bu ganunauygunlugun diktasindon uzaqda gala
bilmir. Kicik Qafqazin dagstoyi (arid vilayatlori ¢ixmaq sortilo) vo ortadagliq
qursaqlarinda on optimal torpagemoalogolma proseslori miisahido olunur.
Torofimizdon cografi informasiya sistemino aid olan ArcCis 10.3 program
tominatindan istifado etmoklo sokil 1-do Kicik gafqazin simal-sorq hissosinin
hipsometriya xaritasi, sokil 2-do yamaclarin mailliyi xaritasi vo sokil 3-da iso
homin miihitdo hazirlanmis orazinin baxarliliq xoritasi verilmisdir. Yuxarida
sadalanan xarakteristikalar roqomsal tosvirdo aydin sokildo goriiniir. Hor ii¢
Xaritodon goriindityli kimi buranin orazisi miirokkob relyef xiisusiyyotino vo
miivafiq cografi mokana malik olan bir orazidir [7; 8; 10].
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Sakil 1. Kicik qafqazin simal-gorq hissasinin hipsometriya xaritasi
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Sakil 2. Kicik qafqazin simal-sorq hissasinin yamaclarin mailliyi xaritasi
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Sakil 3. Kicik qafqazin simal-sorq hissasinin baxarliliq xaritasi
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Hipsometriya xoritosi 1:500000, Mayillik vo baxarliq xaritolori iso
1:900 000 miqyasinda tortib edilmisdir. Xoritolordo miivafiq parametrlor
rogomsal vo rong calarlari ilo xarakterizo olunmuslar. Torpaq Ortiiyliniin miiasir
toloblor saviyyasindo dyronilmasinds bu tip rogomsal xaritolorin ¢ox bdyiik elmi
vo praktiki shomiyyati vardir. Umumiyyatle, bu Xaritalorin hamis1 ArcGIS 10.3
program tominatindan istifado etmokls yaradilmisdir. Bu zaman orta vo yiiksok
ayirdetmoli peyk tosvirlorindan, topografik xaritalordan vo orazinin DEM-don
istifado edilmisdir.

Miiasir ekogeolandsaft strukturunun eloco do torpaq Ortilyliniin
formalagsmasina iglim amillorinin tasirinin giymatlondirilmasi vo miivafiq
miihitdo bas vera bilocok ekoloji fosadlarin prognozlasdirilmasi aktuallign ilo
secilir. Todgiqgat orazisinds torpaq ortiiyliniin formalagsmasinda iglim amillarinin
tasirinin giymatlondirilmasi mogsadilo iglim tiplarinin mokana gora paylanma
xiisusiyyatlori todqiq edilmisdir. CIS miihitinde Kicik qafqazin simal-sorq
hissosinin iqlim tiplorinin rogomsal xaritosi (Sokil 4) tortib edilmis vo homin
tiplorin miivafiq sarhadlarinin arazi {izra transformasiyasina baxilmisdir [1; 4].
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Sakil 4. Kicik gafqazin simal-sorq hissasinin iqlim tiplarinin rogamsal xoritosi

Xoritodon goriindiiyli  kimi, burada rast golinon iglim tiplori
asagidakilardir:
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1. Qis1 miilayim, yay1 quraq isti kegon yarimsohra vo qurugdl iglimi;
2. Qis1 quraq kegon miilayim isti iqlim;
3. Qis1 quraq kegan soyuq iglim.

Todqiqgat orazisinin boyiik hissasi qis1 miillayim, yay1 quraq isti kecon
yarimsahra vo quru ¢ol iglim tipino vo qis1 quraq kegon miilayim isti iqlim
tipino uygun golir. iqlim tiplori orazinin yiiksoklik qursaqlarina géro novbolonir.
Sokildo oks olunmus xoritodon goriindiyli kimi, yiliksoklik qursaqlari ohato
etdiyi zonalarin hondosi Olgiilorino goro tam forqlonirlor. Azorbaycanda tipik
okean iqlimi yoxdur. Yalniz yiikksok dagliq zonanin bozi kigik orazilorindo
kontinentalliq indeksi 100-o yaxinlasir. Iglimin koskin kontinentalli
ilo Nax¢ivan MR-nin Arazboyu orazilori segilir. Burada kontinentalliq indeksi
250-don artiqdir vo yalmiz yiiksok dagliq orazilordo zoif kontinental iqlim
miisahido edilir. Sokil 5-do vo sokil 6-da miivafiq olaraq cografi informasiya
sistemindo tortib etdiyimiz Kigik Qafqazin boylk bir hissesinido havanin
miitloq minimum temperaturu vo havanin 10°C-don yuxari olan temperaturunun
paylanmasini oks etdiron xaritolor verilmisdir. Todqiqat orazisini kontinentalliga
gora asagidaki kigik zonalara bolmok miimkiindiir: 1) Zaif kontinental;

2) Miilayim kontinental; 3) Orta kontinental [2; 3; 8].
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Todqiqat orazisindo havanin orta illik temperaturu yiiksoklik
gostaricilorindon asili olaraq doyisilir. Burada caylarin yuxari axminda 0°C-don
kigik vo 0 -10°C intervalinda doyisilir. Orta axinda iso 10°C-14°C intervalinda,
asag1 axmlarda iso 14,5°C-don yuxarn gostoricilor miisahido olunur. ilin on isti
aymnda (iyul) havanin temperaturu zonalar {izro miivafiq olaraq 5°C-20°C, 20°C-
24°C vo 24°C-don yuxar gostoricilor miisahido olunur. ©On soyuq ayda (yanvar)
havanin temperaturu zonalar lizro miivafiq olaraq >-10°C+0°C intervalinda, 0°C-
don 2°C-a godor va nohayat 2°C-don yuxari naticolor miisahido olunur. Havanin
maksimal temperaturu 35°C-don yuxari olan giinlorin say1 yuxari axinda vo orta
axinin yuxari hissasinds 5 giino gadar, orta axiin qalan hissosinds 15 giins godar,
asag1 axinda iso 30 giin vo daha artiq miisahido oluna bilir.

sov
1
A
SAK4 % 72 =t
P
5 7 A
Agstafa Vs <
Qazax s
5 7 A
z g
£ Tovuz e
Ug
Samkir
Samux
— Mingechauwr
(,\ 4 Gence Z
= 6
= Goygol Goranboy Yeviax
Gadebay
Dagkasen
Naftalan
3
2
Havanin orta temperaturu, °C 1
1 ~asagi-0°
el er
2 %50°-2°
3 2°-6°
|57 1:900,000 |
5  10°14° Coordinate System: GCS WGS 1984
Datum: WGS 1984
6 14°14.5° ~ Units: Degree
rnen Xaokandi oo o 7
7 14l5cox e ¢ e A Sl
T
rove

T
45OVE

Sakil 7. Kicik Qafgazin simal-sarq hissasinin orta temperaturun ragamsal xaritasi

Naticalor
1. Toahlillar va giymatlondirmalor gostorir ki, istor hidroloji vo istorse do
meteoroloji parametrlorin zonalliq qanununa uygun olaraq doyismasi
Vo buna miivafiq qaydada torpaq Ortiiylintin tiplorinin do doyismasi
miisahids olunur;
2. Qlobal vo regional iglim doyismolorinin miixtalif aspektlarinin tahlili
Vo onlarin naticalori gdstorir ki, global istilosmonin regional tozahiir
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formalarinin ~ torpaq  Ortliyliniin ~ miasir  ekoloji ~ vaziyyatinin
doyismasinds ham bilavasito vo ham do dolayisi istirak edir;

Todgiqgat orazisindo havanin temperaturunun, atmosfer yagmtilarinin
vo digar iglim amillorinin doyismalorinin miixtolif zaman kasiyinda
doyigsmo tendensiyalari tohlil edilmisdir vo onlarin torpaq Ortilyliniin
formalasmasinda rolu qiymotlondirilmisdir;

Hidrometeoroloji miisahide montagalerinin molumatlar1 CIS miihitindo
tohlil edilmis vo osas hidroloji parametrlorin paylanma xiisusiyyatlori
Oyronilmisdir. Demok olar ki, biitin montagolords  havanin
temperaturunun orta ayliq koamiyyastlorinds artma, atmosfer yagmtilarinin
orta ayliq komiyyatlorinds iso azalma miisahido olunmusdur. Bu bir
torofdan global istilosmanin va onun regional tozahiir formalarinimn tasiri,
digar torafdan iso antropogen miidaxilanin intensivlosmasilo slagodardir;
Osas  hidrometeoroloji parametrlorin mokana goro paylanmasini
xarakterizo edon rogomsal Xoritolor hazirlanmigdir. Bu név tasvirlor
orazinin fiziki-cografi xiisusiyyatlorinin giymatlondirilmasinds vo onlarin
idaro edilmasinds ¢ox boyiik elmi vo praktiki oshomiyysto malikdirlor.
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AZORBAYCANIN LONKORAN REGIONUNUN SARI DAG-MESO
TORPAQLARINDA YAYILMIS NADIR AKTINOMIiSET
ACTINOPLANES CINSININ NOVLORIi

Acar sézlar: aktinomisetlor, nadir noviar, Actinoplanes cinsi

Azorbaycanin  Lonkoran regionunun torpaglarindan nadir  aktinomiset
Actinoplanes cinsino aid olan 30 stam ayrilmugdir. Fenotipik, mikroskopik va
xemotaksonomik olamatlorino gora onlar Actinoplanes cinsino aid olan Actinoplanes
missouriensis, A. philippinensis vo A. humidus novlori Kimi identifikasiya edilmislor.

A.P.Abywiosa

PACITPOCTPAHEHME BU/J10B PEJIKOI'O POJJA AKTUHOMUIIETOB
ACTINOPLANES B I'OPHO-JIECHBIX KEJITO3EMAX
JEHKOPAHCKOI'O PETMOHA A3EPBAVI)KAHA

Knroueswle cnosa: akmurnomuyemol, peoxue poovt, poo Actinoplanes

W3 00pa3noBropHO-JIECHOTO KENTO3eMa, NMPHUBE3CHHOro U3 JISHKSIpaHCKOro
peruoHa BbiieiieHpI30 IMITAMMOB PEIKMX aKTHHOMMIIETOB poaa Actinoplanes. Ilo ux
(EHOTHITMYECKUM, MHUKPOCKOITUYECKAM M XEMOTAKCOHOMHUYECKUM IpH3HAKaM OHU

ObUIM MICHTUQULIMPOBAaHKI KaKk BUAb! Actinoplanes, A.missouriensis, A. philippinensis
u A. humidus.

A.R.Abushova

DISTRIBUTION OF RARE ACTINOMYCETE SPECIES OF GENERA
ACTINOPLANES IN YELLOW MOUNTAIN-FOREST SOILS FROM
LENKORAN REGION OF AZERBAIJAN

Keywords: Actinomycetes, rare species, Actinoplanes

About 30 species belonging to the rare actinomycetes genus Actinoplanes have
been isolated from yellow mountain-forest soils of Lenkoran region of Azerbaijan.
According to the phenotypic, microscopic and chemotaxonomic criteria they were
identified as A. missouriensis, A.philippinensis, and A. humidus, belonging to the
Actinoplane genus.
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Giris

Aktinomisetlor — aerob, orqanatrof, qrammusbot aktinobakteriyalardir. Bu
mikroorqanizmlor  gobolokloro  bonzor mitseliloro  malik  oldugu  tigilin
bakteriyalardan forglonmasi tiglin uzun illor “suali gobaloklor” adlandirilmisdir.
Aktinomisetlor muxtalif tobii polimerlori, xitin vo keratini parcgalaya bilir, bitki vo
mikrobiotanin inkigafini stimulo edon bioloji aktiv maddslor — vitaminlor, amin
tursular1, auksin vo digor boy hormonlari sintez edir. Antibiotik maddoslor sintez
etmo gabiliyyati vo dorman preparatlarinin  hazirlanmasinda istifado imkani olan
aktinomisetlor uzun illor tadqiqatcilarin maraq obyektina ¢evrilmisdir.

Torpaq mikrobiotasinin toxminon 30%-ni aktinomisetlor togkil edir.
Onlar miihitin pH-na, miixtolif név ¢irklonmalars, torpagin quraqligina va s.
stress faktorlara qars1 yliksok déziimliiliik gabiliyyatine malikdir vo ona gora do
say vo miixtolifliyino géro mikroorqanizmlor alomindo birinci yer tutur. Uzvu
maddalor vo bitki qaliglar1 ilo zongin torpaqlarda genis yayilmis
aktinomisetlorin nlimayandslorine su ekosistemlorinds - caylarda, denizlordos,
okeanlarda da rast golinir.

Fitopatogen bakteriyalarin kond tasarriifatina vo yeyinti sonayesinoe vurdugu
ziyan fitopatogen goboloklorin vurdugu ziyandan dofolorlo artiqdir. Son dévrlor
fitopatogen organizmlarlo miibarizads kimyavi vasitalorin tokmillosmasi ilo yanasi,
mikroorganizmlorin antaqonist qarsiliqh tosirino asaslanan maddolorin axtarigi da
genis todqiq edilir [1]. Gostorilmisdir ki, yiiksok effektli stamlardan alinan
mikrobiologi preparatlar sintetik preparatlardan — pestisidlordon fitopatogenlora
garsi daha toksikidir, tez pargalanir, arzaglarin torkibinds toplanib galmr, sonaye
miqyasinda istifadosi ucuz vo asan basa galir.

Odobiyyat  molumatlarinda  torpagda  antaqonist  aktinomisetlorin
movcudlugunun bitkilords Xastalik amala golma riskini azaltdigir gqeyd olunmus,
miioyyon aktinomiset vo streptomiset cinslori stamlarinin bazi gobalok cinsloring
garst antaqonist tosiri genis formada gostorilmisdir [2]. Aktinomisetlor digor
mikroorganizmlora sintez olunan antibiotik maddslorlo yanasi litik fermentlor
kompleksi vasitasi ilo do tosir gostorir. Siibut edilmisdir ki, streptomisetlorda spor
omolo golmo zamam aktiv hiiceyroxarici fermentlordon gliikanaza vo Xxitinaza
sintez olunur vo bu, fitopatogen Fusarium culmorum gdboalayinin mitselilorini
parcalayir [3]. Bitkilords fuzarioza sobob olan fitopatogen mikromiset Fusarium
toksiki maddalor sintez edir vo bitki hiiceyroalorini zodolomaklo bir cox kond
tosarrufat: kulturalarint mohv edir. Fuzariozla mubarizods halo do effektiv metodlar
taptlmamisdir. Bununla olagodar fitopatogen mikromiset Fusarium-a qarsi
antagonist tosiro malik aktiv aktinomiset stamlarinin axtarigi davam edilir.

Togdim olunan mogalodo Actinoplanes cinsino aid aktinonomiset
stamlarinin ayrilmasi vo név miixtalifliyinin toyini lizro aparilan eksperimentlorin
noticolori verilmisdir.
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Material vo metodlar

Azarbaycanin Lankoaran regionundan gotirilmis 11 tipiksaridag-meso torpaq
niimunasi  aktinomisetlorin - ayrilmasi tgiin istifado edilmisdir. Nimunalor
toplandig1 yerdon asili olmayaraq 10 sm dorinlikdon gétiiriilmiis, steril polietilen
torbalara yigilmis vo 7-10 giin orzindo havada qurudulmusdur. Analizo godor
qurudulmus torpaq niimunalori 4°Cdos saxlanmigdir.

Nadir név aktinomisetlordon olan Actinoplanes cinsinin niimayandalarini
ayirmaq Ugiin selektiv amil kimi antibiotiklordan istifado olunmusdur. Selektiv
miihitin hazirlanmas: tiglin antibiotik maddalor steril distillo suyunda hall edilirmis,
mohlul 45-50°C-s goder soyudulmus, ssas qida miihitine bilavasits skindon swval
olava edilmisdir. Torpaq suspenziyalari aqarlagdirilmis yulafl, mineralli Qauze 1 vo
tizvi maddoalor slave edilmis Qauze 2, homginin aqarlagdirilmis kazein-gliserinli
qida miihitlorine okilmisdir. Okinlor 10 dogige 70°C-ds saxlanilmis va 3-4 hoftoya
godor uzun miiddatli inkubasiya edilmisdir.

Morfoloji  xlisusiyyatlor mineralli Qauze 1 miihitindo 14 gilinliik
inkubasiyadan sonra isiq mikroskopunda dyronilmisdir. Sporlarin horokatliliyinin
toyinindo molum metoddan [4] istifads edilmisdir.

Xemotaksanomik olamotlor diaminopimelin tursusu vo forglondirici sokor
torkibi tam hiiceyralorin hydrolizatlarinda onsnovi tsullarla [5; 6] mioyyan
edilmisdir.

Amin tursular1 vo hiiceyro divart sokorlori oavvallor tosvir lisulla analiz
edilmisdir [7].

Hiiceyro fosfolipidlorinin analizi {iglin onlar 30:100:90 nisbotindo
hazirlanmis xloroform-metanol-0,3% NaCl mahlulu ils estraksiya olunmus, NQX
(nazik gath xromatoqrafiya) tisulu ilo Silufol UV-254 16vholorindo ayrilmig vo
standart niimunslorlo miiqayisods toyin edilmisdir.

Menaxinonlar Kroppenstedt metodu ilo Oyronilmigdir [8]. Substrat
mitselisinin rongini doqiglosdirmak vo hall olan pigmentlorin toyini {iglin
Bondarsev vo Brauzerin rang codvallarindon istifads edilmisdir [9; 10].

Ayrilmis kulturalarin identifikasiyasi {iglin Berci toyinedicisindan istifado
olunmusdur [11].

Natica vo miizakiralor

Todqiqgatlarda istifads edilon tipik sar1 dag-meso torpaqlar algaq dagligin
doro-topali  relyef soraitindo Lonkoran,Viloscay vo Boradigahgayin asagi
axinlarida subtropik mesolor altinda yayilmisdir [12]. Bu torpaqlarin kimyavi va
fiziki-kimyavi xassalorindadziinomaxsus cohatlor movcuddur. Humus ehtiyati
boyiik deyildir. Onun miqdart 0-20 sm-lik gatda 102,4 t/ha toskil edir.
Umumiyyatlo, bu torpaqlarda azotun orta migdar1 0,34+0,1%-don, C/N nisbati iso
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cox vaxt 8-10-dan ¢ox yliksok olmur. Tipik sar1 dag-mesa torpaglar yiiksok udma
tutumuna malik olmasi ilo Saciyyalonir. Niimunalorin pH-1 6,0-6,1 olmusdur.
Todgigat naticasinds tosvir edilon torpaq niimunslorindon selektiv amil
kimi antibiotiklordan istifado etmaklo 14Actinoplanes stami ayrilmisdir. Bu stamlar
fragmentlora boliinmiis substrat mitselilori Kimi hava mitselilori vermir, sporangilor
qisa sporangidasiyicilarda yerlosir. Yetismis qifabonzor sporangilorin - sothi

tikliidiir. Suya diismiis sporangisporlar polyar qamgilarla harokata galir.
Palleroninin (1980) ksiloza, xlorid vo bromid ionlarinin sporlarda

gamgilarin yaranmasina miisbat tosir etdiyini gostormisdir [13]. Digor tadqiqatci
Hayakava iso Actinoplanes cinsi niimayandslorinin selektiv ayrilmasi tgiin
gamma-kolidindon isyifadonin ¢ox effektli oldugunu qeyd etmisdir[14]. Biz
xemotaktik tasiraaid hor iki malumati nozars almagla niimunolordon 16 aktinomiset
stami ayirmigiq. Xemotaksonomik vo morfoloji xiisusiyyatlorino goro ayrilmisg
stamlar Actinoplanes cinsino aid edilmisdir. Yoxladigimiz olave testlorin do
naticasinds izols edilmis stamlarin Actinoplanes cinsino aid oldugu tosdiq edildi.
Actinoplanes cinsi niimayandslarinin novlarinin identifikasiyasi magsadi ilo
kultural xiisusiyyatlorinin toyini tigtin “Material vo metodlar’da gdstorilmis
miihitlordon olave aqarlagdirilmis  saxaroza-nitratli Capek, qliserin-nitrath
Landenbayn, gliikoza asparaginli, nigsasta-ammonyakli, gliserin-asparagin, qliikoza-

nitrath miihitlordon do istifado edilmisdir.
Umumilikdo, ayrilmis 30 aktinomiset stamimn ndvo goder identifikasiyast

apartlmigdir. Ayrilmig Actinoplanes cinsi stamlarinin  morfoloji vo fizioloji
xiisusiyyatlori cadval 1 va 2-do togdim edilmisdir.

Cadval 1.
Actinoplanes stamlarinin miixtalif karbon manbalorinda ¢oxalmast

Karbon manbayi

Stamlar
ﬁ - < © o _ oo o] <
SIE|§S|8|8|e|g 2|8 8| |82
S8 |2 |Z2|s|eE|8|ls |82 & E
Yl |o|fL ||| |=|8 |3 |8 | |3
1-6 + |+ + + - + - + + - - - -
7-21 + |+ + + - + + + + - - + +
22-30 + |+ + + + + - + + + - + +

(+) — yaxs1 inkisaf edir, (-) — inkisaf etmir.

142



AZORBAYCANIN LONKORAN REGIONUNUN SARI DAG-MES®O ...

Cadval 2.
Actinoplanes stamlarinin morfoloji va fizioloji xtisusiyyatlori
Morfoloji vo fizioloji xiisusiyystlor
s g - 5 ke
: Z z g g 2
S, = D = £ 87
Stamlar = '3 £ 3 & E g 2
52 °z | E | 2 = E
= S £ S = g =,
g = T £ ° <
= ) = 2
1-6 Kiiragokilli, | Hoalgovari, | Yoxdur | Narmnc1 | Yoxdur | A, C, D,
geyri- kiiragokilli, E,F
miintozom, (1-1,2)
(6-14)
7-21 Kiiragokilli- | Halgovari, | Yoxdur | Saridan | Qoahvayi | A, C, D,
oval, (8-25) | kiiragokilli narinci- E,F,J
(1-1,2) gohvayi
22-30 Sferik Qeyri- Yoxdur | Agiq Tiind A D F, I
miintozom sari-
narinci-
gohvayi

A — Qram miisbatdir, C — tirozini par¢alayw, D — kazeini hidroliz edir, E — kalsium malati
parcalayir, F — nitrati reduksiya edir, I — nigastani hidroliz edir, J — jelatini yumsaldir.

Codvalda  verilmis  gostoricilor  1-6  stamlarinin  Actinoplanes
missouriensisnoviiniin, 7-21 stamlarinin A.philippinensis ndéviiniin, 22-30
stamlarininiso A.humidus noviiniin niimayandalori kimi identifikasiya etmoayo
imkan verir.

Beloliklo, aparilmis todqiqat islorindon alinan naticalora  goro
Azorbaycanin  Lonkoranin regionun sari dag-meso torpaqlarindan nadir
Actinoplanescinsino aid olan 30 aktinomiset stami ayrilmis, kultural vo
morfoloji olamatlorino géro Actinoplanes missouriensis, A.philippinensis vo
A.humidus kimi identifikasiya edilmigdir.
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PAHHUE UBSMEHEHUSA COAEPKAHUSA JIAKTATA B KPOBU
HEITOJIOBO3PEJIBIX KPOJIMKOB, IIOJABEPI'HYTbIX
TUIOKCHUA U ®PU3NYECKON HATPY3KE
(QKCHEPUMEHTAJIBHOE HCCJIEAOBAHHME)

Knwouesvie cnosa. nenoniosospenviii Kponux, 2unoxcus, 0e208as HacpysKa,
uMMoOOUIU3AYUS, KPOBb, TAKMAM

OnbITel Ha 3-MECAYHBIX KpPOJMKAX MOKazaiu, 4To 20-MHHYTHasi 3K30TCHHAs
TsOKEJIad TUIIOKCHA B KaMCPHBIX YCJIOBUAX MPUBOJUT K BBIPAXKCHHOMY IMOBBINICHUIO
JaKTata B KpPOBH B TEpBble 4Yachl Bo3laeidcTBhs. WmmoOunmzamus (KecTkoe
MIpUKpeIUIeHne K iatdopMme), Kak BUA (PU3UUeCKoi HArpy3KH, B TeueHne 1 gaca cmabo
MEHSIET COJCp)KAHUE JIaKTaTa B KpoBH. 10-MHHYTHBIH Oer B OBICTPO BpalIaroIIeMCs
TpendaHe COCOOCTBYET 3HAYMTEIBHOMY YBEIMUYEHHIO JIAKTaTa B KPOBH, HO ¢ Oolee
OBICTPOIl JAMHAMUKON BOCCTAHOBJICHHWS, 4YeM TIpH THIOKCHU. KowmruekcHoe
MPUMEHEHUE TUIIOKCUM H OETrOBOW HArpy3Kd BBI3BIBACT 0Ooliee BHIPAKEHHYIO U
YCTOWYMBYIO IMHAMHKY B POCTE JIaKTaTa B KpoBH. Yepe3 6 4acoB MpH BOCCTAHOBIICHHN
coJlep)KaHUe JlaKTaTa B KPOBH JIOCTHTAeT YPOBHS HECKOJIBKO BBINIE HOPMBI, XOTS
pasHHLA HE SBISETCA CTaTUCTUYECKU O0CTOBEpHOH. OOHAapyEHHBbIE IPU TMIIOKCHH U
0eroBoli Harpy3ke NMEepPBUYHbIC M3MEHEHHS KOHIICHTpPAIIMHU JIaKTaTa B KPOBH, IO BCEi
BUJMMOCTH, OTPAXKAOT YPOBEHb HMHTEHCHU(UKAIMM aHaepOOHOr0 TJIHMKOJIW3a U
BTOPUYHON METa0OIU3aIUH JIAKTaTa B HE3PEJIOM OpraHU3ME.

N.I.Bayramova

HIPOKSIYA VO FiZiKi YUKUN TOSIRINO MORUZ QALMIS CINSI
YETiISKONLIYO CATMAMIS DOVSANLARIN QANINDA LAKTATIN
ERKON DOYISIKLIKLORI (EKSPERIMENTAL TODQIQAT)

Acar sozlar: cinsi yetiskonliya catmamis dovsan, hipoksiya, fiziki yiik,
immobilizasiya, gan, laktat

3 ayliq dovsanlar tizorinds aparilan tocriibalor géstorir ki, kamera soraitindo 20
dagigelik ekzogen agir hipoksiyanin tasirindan ilk saatlarda ganda laktatin shamiyyatli
doracads artmasi bag verir. 1 saat arzinds immobilizasiya (platformaya sart baglanma)
ganda laktatin miqdarini ciizi doyisir. Siiratlo firlanan tredbanda 10 dagigelik qacis
ganda laktatin saviyyasinin xeyli yiiksalmasins gotirir, lakin hipoksiyadan fargli olaraq
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borpanin siirati daha yiiksok olur. Hipoksiya va qagis yiiklonmasinin kompleks totbigi
ganda laktatin artiminda daha davamli dinamikaya sabab olur. 6 saatdan sonra barpa
zamani qanda laktatin miqdari normadan bir qodor yiiksok Saviyyays diisiir, lakin
forqin etibarligi asagidir. Hipoksiya vo qagis yiiklonmasi zamanmi ganda laktatin
konsentrasiyasinda askar edilmis ilkin doyisikliklor goriiniir ki, yetismomis orqanizmdo
anaerob glikolizin intensivlosmasinin va laktatin ikincili metabolizminin doracasini oks
etdirir.

N.l.Bayramova

EARLY CHANGES IN LACTATE IN THE BLOOD OF SEXUALLY
IMMATURE RABBITS UNDER THE INFLUENCE OF HYPOXIA
AND PHYSICAL LOAD (EXPERIMENTAL STUDY)

Keywords: immature rabbit, hypoxia, running load, immobilization, blood,
lactate

The experiments on 3-month-old rabbits have shown that 20-minute exogenous
severe hypoxia in chamber conditions leads to a pronounced increase in lactate in the
blood during the first hours of exposure. As a type of physical activity, lhour
immobilization (rigid attachment to the platform) weakly changes the lactate content in
the blood. A 10-minute run in a rapidly rotating treadmill contributes to a significant
increase in lactate in the blood, but with a faster recovery dynamics than under the
action of hypoxia. The combined use of hypoxia and running load causes a more
pronounced and stable dynamics in the growth of lactate in the blood. After 6 hours of
recovery, the lactate content in the blood reaches a level slightly higher than normal,
although the difference is not statistically significant. The primary changes in the
concentration of lactate in the blood detected during hypoxia and running load,
apparently, reflect the level of intensification of anaerobic glycolysis and secondary
lactate metabolism in an immature organism.

Beenenne
JlakTaT (MOJIOUHAsl KUCJIOTA), HAPSIAy C MUPYBATOM, SABIISETCS KOHEUHBIM
MPOAYKTOM  aHa’pOOHOTO TIWKONHM3a - HEMOJHOTO OECKUCIOPOIHOTO

pacileryieHusl TIIOKO3bl B ILHUTO30JI€ KJIETOK >KMBOTHOTO OpraHu3Ma Ipu
HexBaTKe B HUX Kkuciopona u AT®. CoxepkaHue akraTa B TKaHAX, U
0COOEHHO B KPOBH, CIIY’)KUT Ba)KHBIM ITOKa3aTeJIeM, YKa3bIBalOIIUM Ha YPOBEHb
MHTEHCUBHOCTU TJIMKOJIM3a IpPHU pPa3HBIX YCIOBUSAX BHEIIHEH cpeabl, INpU
KHUCJIOPOAHOM IOJIOJaHUU WM (PU3UYECKUX Harpy3Kax.

OOpa3oBaHue JaKTaTa XOPOIIO M3YYEHO B TKAHSAX CKEJIETHBIX MBI H
MO3ra. YCTaHOBJICHO, YTO NPU HAJIWYHMU B LIUTO30JI€ KJIETOK OKHUCIMTENbHO-
BOCCTOHOBUTENbHOTO  Kommimekca (HAJI™ wuw  HAJIH) u  ¢epmenra
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naktaraeruaporenassl  (JIAI), dwacte oOpaszoBaBmierocss mpu aHadpOOHOM
IJIMKOJIM3E TUpYyBaT MpeBpamiaercsa B jgakrar [6,9]. Ilomarator, 4Tto YacThb
JIAKTaTa MOCPEICTBOM CIIEIUAIBHOTO KJIETOYHO-MEMOPaHHOTO TPAHCIOPTHOTO
MeXaHH3Ma BBICBOOOKIAETCS M3 KIETOK B MEXKKJIETOYHYIO cpeay, U jalee
IIOCTYIIAeT B LUPKYJUPYIOLIYI0 KpoBb. JIakTaT [uisi OpraHusMa sIBISETCS
BpPEAHBIM METa0O0JIUTOM, U MTO3TOMY OH METa0OJIMU3UPYETCs B MEYEHHU, U YacTb
JaKTaTa CHOBA BKJIIOYACTCS B YIJICBOJAHBIM OOMEH Kak JOMOJHUTEIbHBIN
cyocrpar s oopazoBanus AT®D B kireTkax.

B panHux wuccinenoBaHusX OBLIO YCTaHOBJIEHO, YTO B OpraHuU3Me
YeloBeKa 70 MyOepTaTHON CTaJuM COAEpIKaHME JIaKTaTa M MHUPYyBaTa, a TaKKe
obmast akTuBHOCTH (epmenTa JI/II' B KpoBH ¢ Bo3pacToM yBenmuuBaercs. Kak
y MaJbUMKOB, TaK U Yy JIeByIIeK B Bo3pacte oT 7 7o 11-13 net O6b110 0oTMEYEHO
BO3pacTaHUE ColepkaHusl Jlaktata B KpoBu oT 7,6+0,38 mr% mo 14,6+1,63
Mr% (y manpunkoB) u ot 8,3+0,48 mr% mo 13,8+0,99 mr% (y neBymiek).
O6mas aktuBHOCTh JIJII' B kpoBH 710 10 €T KOppenupyeT ¢ ITOW JUHAMHUKOU
[3]. Bunumo, Takas 3aKOHOMEpPHOCTb, CKOpPEE BCEro, 00YyCJIOBIEHA C POCTOM
(u3MYECKOil aKTMBHOCTH y JETEeH M MOJPOCTKOB B MEPHOJI HX MHTEHCUBHOTO
pasButus. lluknsl yBennueHHss W CHWKEHHMS akTuBHOcTH JI/II' B KpoBH Yy
CTYJCHTOB 4€peJ0BaJINCh B 3aBUCUMOCTH OT CTENEHU U MPOAOKUTEIBHOCTU
(bu3MUYECKUX HArpy30K, a TakKe OT TOTro, CKOJIBKO BPEMEHH OHHM TpaTHIU Ha
ornbix [12]. CyOmakcumanbHas ¢u3HUecKass Harpys3ka COIMPOBOXKIAIACh
YBEJIMYEHUEM B KPOBH JIAKTaTa U anuaosa [5].

B nocnemnue rombl MHOTO BHUMAHHUS YACHSIOT JKCIEPUMEHTAIBLHOMY
M3YYCHHIO AKTUBHOCTH TJIMKOIUTHYECKHX (EPMEHTOB U KOJMYECTBEHHBIX
W3MEHEHUH TMHUpyBaTa W JIaKTaTa B TKaHIX, KOTJIa OPraHU3M OKa3bIBACTCS B
COCTOSHUM THIIOKCUM WM HAXOAWTCS TOJ HANpsDKeHHOM (u3MUYecKoi
Harpy3Koil pa3HOTO THUNA, WU >K€ TOJl BJIMSHHEM JIPYTUX SKCTPEMaJbHBIX
¢daktopoB. TyT BaKHBIH acMeKT, STO BBISICHEHHE (PHU3UOIOTUYECKUX CTOPOH
aJanTUBHBIX MPe0Opa3oBaHU MeTa0O0IM3Ma JIaKTaTa MPH PA3TMIHBIX BHEITHUX
BO3JICUCTBUSX HA OPraHU3M, U B 3aBUCUMOCTH OT IEpUOJa €ro MOCTHATAIBHOTO
pa3BUTHSL.

Ucxons u3 BBIIIIEYKa3aHHOTO, MBI MOCUUTAIIN Ba)KHBIM
AKCIIEPUMEHTAJIFHO U3YYUTh PAHHIOI TUHAMHKY JaKTaTa B KPOBH HE3pENIOro
KUBOTHOTO, KOT/Ia €r0 MOABEPraloT OTIAEIBHO M KOMILJIEKCHO K Pa3HOPOIHBIM
BoszeiicTBusIM. C ATOM LIENBIO MBI MCCIIEAOBAIN BIIMSIHUE TSHKEION DK30T€HHON
TUMOKCHH, CyOMaKCHMMalbHOM HMMOOWIM3AIlMM W BBIHYKIEHHOTO Oera BO
BpamaronieMcsi OapabaHe Ha cojaep)KaHHWE JIaKTaTa B KPOBU KPOJHMKOB
HETOJIOBO3PENIOTO BO3pacTa, W OMPEACNUIN €ro JHEBHYIO JUHAMHUKY IOCIE
TaKUX BO3IECHCTBUH.
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Metoauka uccie10BaHust

JU1st  uccleioBaHUs  UCMOJb30BAIM  3-MECSIYHbIE  KPOJIMKU — IOPOJbI
HuHimma, coaep KaBLIMECS B CTaHAAPTHOM PEXHMME BHUBapHs, B YCIOBHUSX
HOPMAJILHOTO yXoJa M KopmieHusa. MX rpynmupoBanu, ucxoas W3 3agay
UCCIIEIOBaHMs], B KOHTPOJBbHYIO U 4 SKCIEPUMEHTAIbHbIE TPYIIbI, KaXJIas U3
KOTOPBIX ObIIa COCTaBJICHA M3 5 0COOEH, BCEro ObLIO 25 )KUBOTHBIX.

Kpomuku nepBoii 3KCIIEPUMEHTAILHOW TPYIIIBI, KAXKABIA B OTACIBHOCTH,
NOMELIAINCh B CHELUATbHYIO CTEK/SIHHYIO KaMepy MajbIX pPa3MepoB C
BEHTWISILIMOHHBIMU [TPUCIIOCOOJICHUAMH, Ky/la B TeueHne 20 MUHYT NOJaBaId U3
kuciaopoaHoro 6amwiona O, B o0beme 5%, a u3 azotHoro Oamtona Ny B oObeMe
95%. Kponuku BTOpOH SKCHEPUMEHTAIBHOM T'PYMIIbI, KaXIbli B OTIEIBHOCTH,
NPUBS3BIBAIMCH K IUIATGOpME HA CIIMHE U JEPXKAIUCh B TAKOM IOJIOKEHUU B
TeueHre 1 vaca. JKMBOTHBIE TPEeTheW ONBITHOM TPYMNIbI TAKK€ B OTIEIBHOCTH
MMOMEIIAIMCh B AKCIIEPUMEHTAIIbHBIN OapabaH (TpeadaH), KOTOPBIA Bpamaics co
ckopocthio 40-45 006/MuH B TeueHne 10 MHUHYT, TeM CaMbIM KpPOJHK OBLI
BBIHYKJICH COBepIlaTh Oer Ha MecTe Mo TeMmy BpaileHus Oapabana. Kpomuku
YETBEPTOM ONBITHOM TI'PYNIBI, KaXIbIi B OTAEIBHOCTH, CHayajla IOJBEPTalHCh
TUIIOKCHH, a 3aTeM JaBajlack OeroBas Harpyska B 0apabaHe B TeX )K€ YCJIOBHUSX,
KaK OIMCAHO BBIIIIE.

VY KaxJ10ro KpoJMKa, Kak KOHTPOJIBHOM IPYIIIB, TaK U AKCIIEPUMEHTATbHBIX
IpyII, W3 KpaeBOW BEHbI yXa, HaHecs Ha HeE JIETKUM HaApe3 CTepUIbHBIM
JIAHLIETOM, IMOJy4aau MO | MJI KpOBM JUIsl ONPEAENIEHUs JIakTara. Y KpOJHKOB
AKCMEPUMEHTAIBHBIX TPYMI MOJIy4YEeHHE KPOBHU OCYHIECTBISIM uepe3 1, 3 u 6
YacoB TII0CJ€ TMIOKCHYECKOW HKCIO3MIMHM, (PU3MUECKOM Harpy3ku Hu HX
CONPSKEHHOTO IPUMEHEHHSI.

JIakTar B KpOBHU OIPEIENIsIN KOJTOPUMETPHUECKUM CIIOCOOOM, YKa3aHHBIM B
METOJMUECKUX TOCOOUSX Mo OMOXMMUYEeCKHM aHaimm3aM. [Ipoba kpoBu B 1 wmul,
NpelHa3HAueHHas! Ul KaXJIO0ro aHaiau3a, oO0pabaThIBaId COOTBETCTBYIOLIMMH
peaKkTuBaMH, a MOJTY4YEHHbIN Mpo3pauHblil HeHTpadyraT CHHETO 1BeTa B o0beme 1
MJI KOJIOPUMETPUPOBAIN TIpH JutMHE BOJHBI 430 HM (B KOHTposie — 1 M1 BOAbI).
Konopumerpuueckue nokaszareny jakraTa B KaxIblil TpoOe KpOBU pacCUUTHIBAIN
1o KanuOpoBOYHOH KpHBOii ¢ ydetoMm koad¢unmenta K (K=V/v, rne V- obumit
00BbEM aHATM3UPYEMOUM KPOBH B MJI; V - 00beM 0€30€KOBOTO U Oe3yTJIeBOTHOTO
nenTpudyrara). KonmuecTBo s1akraTa B KpOBH OBUTO BBIPAKEHO MI'%-ax.

Pesynbrathl omnpezneneHus akTata B KPOBU KOHTPOJIbHBIX M ONBITHBIX 3-
MECSYHBIX KpOJMKOB 00pabaThIBaM MapaMeTPHUYECKH, C HCIOJIb30BaHUEM t-
kputepuss CTbIOIEHTa, Pa3HOCTH MEXIY CPEIHMMH 3HAYEHUSIMHU IO TpyIram
cuuTaIu JocToBepHbIMU nipu p<0,05, pe3ynbTraThl M3MEpEHHUH IIPEACTaBICHbI B
BUzE cpenHero 3HadeHus (M) u cpeaneit ommoku (m) (MEm).
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Pe3yabTaThl Heciie10BaHus M UX 00Cy K/IeHHe

HccnenoBanue nokasano, YTo y >KMBOTHBIX, B IAaHHOM CJIy4ae y KPOJIHMKOB,
JNOCTUTIIMX 3- MECSYHOIO BO3PacTa, W KOTOPbIE MOIYT BBIIOJHATH BECbMa
aKTHBHBIEC JIOKOMOTOPHBIE aKThl, B KPOBU OOHAPY>KUBAETCS JIAKTAT B U3MEPSAEMbIX
kosmuecTBax. [lo HamMM JaHHBIM Yy HOPMAaJIbHO PAa3BUBAIOIIMXCS 3-MECSUHBIX
KPOJIMKOB YPOBEHb JIaKTaTa B KpOBH BapbHpyeT B npeaenax 4,60+0,48 mr%, uro
CBUJIETEBCTBYET 00 aKTUBHU3AaLMM B 3TOM BO3PACTe€ INIMKOIM3a U 00pa3oBaHUS
JIaKTaTa B TKaHAX OpraHu3Ma.

CymiecTByrOT (pH3HOJIOTUYECKIE M OMOXMMHUYECKHE JIOKA3aTeIbCTBA O TOM,
YTO y BBICIIMX OPraHU3MOB, U TeM 0Oojee y TeX, KOTOphle YacTO COBEPIIAIOT
CIIO)KHBIC JIBUTATEJIbHBIC aKTHl, HSHEPreTHUECKHe MOTPEOHOCTH M PaCXOJbI
MEHSIETCSI, MUHOTJ]a O4Y€Hb OBICTPO U PE3KO, B 3aBUCUMOCTH OT CUTYallUd, Ha HUX
BO3JICUCTBYIOIMX. MHorue (Qusnonornueckue QyHKIMHM H METabOIHMuecKue
3BEHbs] B OpraHu3Me, M TJIaBHBIM 00pa3oM, KJIETOYHbBIN SHepreTuyeckuid oOMeH
CWJIbHO HapyIIAaeTCsl TOTJa, KOI/la OPraHu3M OKa3bIBAaeTCsl B COCTOSIHUM HEXBATKU
KHUCIIOpOJa;  Takas  TUMOKCHST ~ OCOOGHHO  OMAcHO I YCHUJIEHHO
(YHKIIMOHUPYIOIINX OPraHOB M TKaHEH (MO3T, MBIIIIH) ¥ BO BPEMsI COBEPIICHUS
(bu3nyuecknx (JBUTATENbHBIX) MOBEIEHUYECKHX aKTOB BBICOKOTO HampshkeHus. B
9TOT MOMEHT OpraHM3My OYEHb HY)KHA TJIFOKO3a KakK «OBbICTpPOE TOILUTUBO», U €€
OeckHucIopogHOoe (EPMEHTATHBHOE PpACLICIUIEHHE C BBIXOJOM HEKOTOPOro
KoJIn4ecTBa cB00OHOM sHepruu — AT®. B npenpiiynmx HalMx UCCIeI0BaHUSIX,
BBINIOJTHEHHBIX Ha 3-MECSYHBIX KpOJHMKax, ObUIO IMOKAa3aHO, YTO TPU THKEIOU
TUIIOKCHHU Y HUX B NEPBbIE Yachl CUJIBHO TOBBIIIAETCS] KOHLIEHTPALIUS TIIIOKO3bI B
KpoBH [4], a TakKe yBeIMYMBAeTCsS COAEp)KaHHe OOIIEero reMorioorHa B KpOBU
[2]. MBI oxapakTepH30BalMd 3TH PEaKUMM KaK aJalTHBHbIC, HalpaBlICHHbIE Ha
OBbICTpOE U JIOTIOJHHUTENBHOE CHAOXKEHHWE MO3ra M MBIIII] [IFOKO30M, a TaKkxke U
KHCJIOPOJIOM, ITyCTh Ja’k€ B MaJIbIX KOJIMYECTBAaX, BO3MOXKHBIX MPU 3K30I€HHOU
TUIIOKCHUH.

Kak mpopomkeHne 3THX CEpHUHHBIX HCCIIENOBAHUM, Mbl M3ydald Yy 3-X
MECSIYHBIX KpPOJIMKOB PaHHIO JAMHAMHUKY JaKTara B KPOBHU Cpa3zy e IOocie
MPEJIEIIEHO TSKEJIOW HAK30T€HHOW THUITOKCHH, OTHOCHUTEIILHOM WMMOOWIN3AINN
(TMITOKWHE3MH ) U KOPOTKOTO MO BPEMEHHU BBIHYKJICHHOTO Oera BO BpalatoieMcCst
Oapabane (Tpendane). Pe3ybTaThl STHX ONMBITOB IMOKa3aHbI B TAOJHIIE.

Kak BugHO M3 TaOmuiibl, y 3-MeCSYHBIX KPOJIUKOB, MOABEPTHYTHIX K 20-
MUHYTHOM 2K30T€HHOM THUIIOKCHH B Tskenon (popme (mprxanue B cpeae ¢ 5%-
HeIM O B a30Te), B paHHUN NEpUOJ €€ BO3ACUCTBUS B KPOBU INPOMCXOIUT
3HAYUTENIbHOE TOBBIIIEHUE cojaepkaHue jdakTtata (10 6,5-6,8 mr%, p<0,05).
I'unokcus, MO NPEICTABIECHHUIO MHOTMX HCCIEN0BaTeNel, OJIHOBPEMEHHO
aBigeTcs  (PaKTOPOM  SKCTPEMAIbHOIO, CTPECCOPHOTO MW  MATOTE€HHOIO
Xapakrepa, €€ TArdaiiiee NEHCTBUE Ha OPraHU3M ACTEPMHUHHUPOBAHO IPEXKIEC
BCEro JIe3aKTHBALEeH MUTOXOHIPHATILHBIX ()EPMEHTOB IIHKJIa OKUCIUTEIHEHOTO
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Tabauua

Cooepotcanue nakmama 8 Kpogu y 3-MeCAUHbIX KPOIUKOS 8 YCA0BUAX
HOPMblL U SKCHEPUMEHMA C BIUSHUEM 2UNOKCUU, (DU3ULECKOll
HazpysKu 8 omoeabHocmu u ux covemarnust (M+m, me%,)

Hopma VYcaoBus onbITOB CopiepxaHue JJaKTaTa B KPOBH
yepes | yac | gepes 3 yaca | uepes 6 gacoB
20-MuHyTHas TsDKenas 6,5:0,27* 6.8+0,46* 5.04035
THIOKCHS B Kamepe
MMmoOmmm3anys Ha miat-
+ + +
4,6+£0,48 | dopme B Teuenue 1 yaca 3:4£0,20 300,16 4,1+0,23
10-mMuHYTHBIH Oer B OBICTPO 6.9+0,43%* 5.4+0,24 4,4+0.30
Bpamaromemcs Odapadbane
I'unoxcus + Oer mpu Tex xe 7,840,374+ 7,540,28%* 5.440,26
YCIIOBUSIX, YKa3aHHBIX BBIILIE

I[pumeuyanne: 3Haku * u ** - yKka3pIBalOT Ha JIOCTOBEPHOCTH ONBITHBIX NAHHBIX MO
OTHOIIEeHUIo K HopMme ripu p<0,05 u p<0,01

dochopummpoBanus u cuHTte3a AT®D, Tak Ha3pIBACMOM - «MHUTOXOHPUATEHOM
LIOKOM», pPaHO HACTYNAlOUIMA B KJIETKaX, 4YeM JPYrHe IOCTIUIIOKCUYECKUE
HapyueHus [7]. Y BciencTBue 3TOr0, KIETKU OBICTPO MEPEXOAAT Ha aHadPOOHBIN
TJIMKOJIN3 SHeproodecneyeHus, 00 MHTEHCHMBHOCTH KOTOPOTO MOXKHO CYIUTB,
KpOME ApPYrMX €ro napamerpoB, TaKXK€ U MO0 aKTMBHOCTH JIAKTaTJAETHIPOreHa3bl
(JIAI), 1 mo comepkaHHIO JIaKTaTa B TKaHSIX, B TOM 4Hcie B KpoBU. Hekotopsie
WCCJIEIOBATENI YCTAHOBUIIM, YTO MPH TSKEIOW 3K30I€HHON TMIOKCUHM B TKAHAX
MO3ra KpOJIMKOB MECAYHOIO Bo3pacrta akTuBHOCTh JIJII' 3HauMTeNnbHO
YBEJIMYMBACTCS B PAHHUX CpoKax e€ Bo3aercTBus [8]. Tak, 4To HaIM JaHHBIEC TIO
JIAKTaTy B KPOBU Y TSDKEJIO TMIIOKCHPOBAHHBIX KPOJIMKOB 3-MECSIYHOTO BO3pacTa
MOTJIM OBITh BITOJTHE 3aKOHOMEPHBIMH.

Mopens HMMMOOMIM3ALIMS  MENKHX J1a00paTOpPHBIX HKUBOTHBIX YacToO
npuMeHsieTcs B (U3HOJIOTMYECKUX OSKcliepuMeHTax. JKecTkas M JUIMTeNbHas
¢uKcalys KMBOTHOTO Ha CIHMHE K CTaHKY WM IUaTopMe, SIBISETCS CHIIBHO
6ecrokosIM (HaKTOPOM ISl HETO. Y CTaHOBJIEHO, YTO IMMOOMITU3AIIMS BbI3bIBAET
B OpraHu3Me MOONBITHOIO HMBOTHOTO PsiJi METaOOJIMYECKHX CIBHUIOB, YacToO
aHa0OJTMYECKOTO XapakTepa, W TPU ITOM CHHTE3 OCJKOB W3 aMHHOKHCIIOT
ycunuaercs [11], m oHa MOXeET BBICTYNAaTb Kak CTPECCOP, BbI3BIBAIOLIMI
SMOIIMOHAJIbHYIO HANpsHKEHHOCTh M CHOCOOCTBYIOLIMM H3MEHEHHIO CcTaryca
MOHOAMHUHEPTUYECKUX HEHpOMEINaTOPHBIX CHCTEM TojioBHOro mosra [1]. Hamm
OMBITHI, T7I€ Mbl MPUMEHSUIM HUMMOOMIM3AIMIO, KaK (PU3MUECKyI0 HarpysKy,
MOKa3aJM, YTO NPHU ATOM B YpPOBHE JIaKTaTa KPOBH KaKWe—IMOO BBIPAKEHHBIE
W3MEHEHHUS HE MPOUCXO/IIT, JIUIb B TIEPBBIA Yac y MMMOOMIN30BAaHHOTO KPOJIMKA
00HapyKHUBaeTcs HEKOTOpOe yBeIn4YeHue jakrata (10 5,4 mr %). OTo mokasbIBaer,
YTO MpPU OTHOCUTEIILHO HU3KOW IOJIBM)KHOCTH JKMBOTHOIO OpraHM3Ma
aHa’pOOHBIN INIMKOJIN3 B CKEJIETHBIX MBIIIIAX MOT Obl U HE aKTUBU3UPOBATHCSL.
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Hpyroii Bu1 pU3HMIeCKON Harpy3KH - OBICTPBIA M KOPOTKHUI MO BpeMeHH Oer
B TpendaHe, HAO0OOpPOT, BbI3bIBAT Yy KPOJIMKOB 3-MECSYHOro Bo3pacra Oonee
BBIP2)KEHHOE TOBBIILICHUE COJIEPKaHMs JIaKTaTa B KpoBH. Ha TepBbIil cpok orbiTa
OHO JIOCTOBEPHO JIOCTUTaa 10 ypoBHA 6,9 Mr% (p<0,01), omHako B OTJIMYHE OT
THITOKCHH, 37IeCh JTUHAMUKA BOCCTAHOBJICHUS OKa3aiach Ooiyee ObICTpoil. J[aBHO
YCTaHOBJIEHO, YTO Y CIPHHTEPOB, BHIIOIHABIIMX Oer Ha quctaniuoo 100 metpos,
B KpOBb TOCTyMaeT OOJblIOe KOJMYECTBO MUpyBaTa M JjakraTta. CyIecTBYIOT
MHOT'OYMCIIEHHBIE CCIIEI0BAaHNS, CBUICTENBCTBYIOLIIE O TOM, YTO (PU3HUYECKUE, U
O0COOCHHO, LUKIMYECKHUE (PU3NYECKUE JIEHCTBUS BBICOKOW HANpSHKEHHOCTH,
TPYJIHbIE CIOPTUBHBIE COPEBHOBAaHMS WM TPEHUPOBKH CHJIBHO W3MEHSIOT
KOHIICHTPAIIMI0O MHOTUX METa0OJIUTOB B KPOBH MOJIOJBIX CIIOPTCMEHOB.
@dusnueckue Harpy3Kd BBICOKOW HHTEHCHUBHOCTH aKTHBHU3UPYIOT MHOTHE
KJIETOYHBIE M OpraHHple (QYHKIWH, a TaKKe AHTHOKCHUAAHTHBIC 3aIUTHBIC
cuctembl B TKausx [10].

WHTEpecHBIM C TOYKH 3pEHHS IKCIIEPUMEHTAIBHOTO MOX0/1a K BEISICHEHHIO
pPaHHMX M3MEHEHMH ObUIO W3y4eHHE YpPOBHS JIaKTaTa B KPOBU 3-MECSUHBIX
KPOJIMKOB TIOCIIE COPSHKEHHOTO MPUMEHEHHSI K HM THITIOKCHH ¥ BBIHYKICHHOTO
Oera nocinenoBarenbHO. Takoe KOMIUIEKCHOE NEWCTBUE JBYX CHJIBHBIX Harpy3ok
OKa3bIBAJI0 HA COCTOSIHUE KPOJMKOB SIBHO OTPHUIIATEIHFHOE BIMSHHE, YTO OHU HE
OBbLIM CIIOCOOHBI K aKTUBHOMY 0€roBoMy akTy. ToJIbKO TOCIIe CHHKEHHS CKOPOCTH
BpamieHusi Oapabana 10 30-35 00/MHUH KMBOTHBIE CMOIJIM COBEpIUTH 10-
MHUHYTHBIM Oer. V3mepeHus ypoBHsS JlakTaTa B KpPOBH IIOCIE KOMILIEKCHOM
Harpy3ku oOHapyXHJIM JJOCTaTOYHO BBICOKOE conepxanue jiakrara 7,8+0,37 mr%
gepes3 yac nocine Harpysky, 7,5+0,28 mr% (p<0,01) yepe3 3 vaca mocie Harpy3ku
(p<0,01). Yepe3 6 uacoB mociie KOMIUIEKCHON Harpy3KM ypOBEHb JIaKTaTra He
CHU3WICS JI0 KOHTPOJIBHBIM BEJIMUMHBI, KaK 3TO CIydaJloch NpU TecTe OeroBoif
Harpy3KH B OTJICIbHOCTH, OCTaBasiCh Ha ypoBHe 5,4+0,26 Mr%.

Takum o0pa3oMm, oOHapy)XE€HHbIE MpPU THUIOKCMM M OEroBOW Harpyske
TIEPBUYHBIC W3MEHEHUsS] KOHIICHTpAIMK JIaKTaTa B KPOBH, MO BCEH BUIANMOCTH,
CBUJICTENILCTBYIOT B TIOJNb3y MHTEHCH(UKAIMK aHAepOOHOTrO TJIMKONU3a H
BTOPUYHOI METa0OIM3al1K JIaKTaTa B HE3PETIOM OpraHU3Me.
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1. DKk30reHHas TshKenash TUMOKCHUS JUIS 3-MECSYHBIX HEIMOJIOBO3PEIBIX
KpOJIMKOB OKa3ajach (aKTOpoM, ObICTPO YCUIIMBAIOLIUM aHA3POOHBIN INIMKOIN3
B OpraHU3Me, U KaK CJIe/ICTBUE, CUIIbHO MOBBILIAIONIUM KOHLEHTPAIIHMIO JIaKTaTa
B KPOBU B PaHHEM 3Tale CBOEro BO3AECHCTBHSL.

2. HarencuBHas ¢usuyeckas Harpy3ka (0er) Takxke CIOCOOCTBYET
paHHEMY MOBBIIIEHUIO JIAKTAaTa B KPOBU MOJIOJJOTO OPraHU3Ma.

3. ®usnyeckas HaNpsHKEHHOCTh, MOCIEAYIONIasi Cpa3y Mocie THIIOKCHH,
BbI3bIBaET 0Oo0jiee YCTOMYMBOE IOBBIINIEHUE COJEP)KAHHME JIAKTaTa B KPOBH
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TIMULININ SICOVULLARIN BAS BEYIN
STRUKTURLARINDA QAYT MUBADILOSINO TOSIRI

Agar sozlar: timulin, gamma-aminyag tursusu, qlutamin tursusu, asparagin
tursusu, qlutamatdekarboksilaza, QAYT-aminotransferaza

Mogalodo morkazi sinir sistemindo QAYT miibadilssi ilo timusun hormonlari
arasinda olago aragdirilmigdir. Timulin immunmodulyator faaliyysto malik timik
hormondur. Bu peptid immun, endokrin vo sinir sistemi arasinda garsiliglt olagodo
signal rolunu gostarir.

Miioyyon edilmisdir ki, timulinin garmbosluguna yeridilmasindon sonra bas
beyin yarimkiiralorinin gabigi, beyincik, beyin siitunu vo hipotalamusun toxumasinda
qlutamatdekarboksilazanin faallig1 yiiksalir, QAYT-aminotransferazanin foallig1 iso
asagl disir. Bu zaman bas beyin strukturlarinda qlutamin vo asparagin
amintursularinin miqdar1 azalir, QAYT-in miqdart iso artir. Alinan noaticolor MSS
xastaliklorinin miialicasinds yeni tisullarin hazirlanmasinda istifads edilo bilar.

H.H.Anuesa

BJIMAHUE TUMYJIMHA HA OBMEH I'AMK
B CTPYKTYPAX I'OJIOBHOI'O MO3I'A KPBIC

Knwwuesvie  cnosa: MUMYIUH, 2amMma-amMuHOMACISAHAS Kucioma,
2NYMAMUHOBAA  KUCIOMA, ACNAPAUHO8As  KUCIOMA, 2IymMamamoekapooxcunasd,
I'AMK-amunompancgepasa

B craTtbe paccmarpuBaercs B3auMocBs3b MetabonusmMa ['AMK B neHTpanbHOi
HEpPBHOH CHCTEME C TOPMOHAMH THMyca. [THMyJIWH TpeAcTaBiseT cO0OW TOPMOH
THMyCa C W3BECTHOW HMMMYHOMOJYJHUPYIOIIEH aKTHBHOCTBIO. ODTOT MENTHZ WIpaeT
CUTHAJBHYIO POJIb BO B3aWMOJEHCTBUM MEXTY MMMYHHOH, S3HIOKPUHHOW M HEPBHOU
CHUCTEMaMH.

YcTaHOBIEHO, YTO TOCE BHYTPUOPIOMIMHHOTO BBEJACHHUS TUMYJIMHA B TKaHSIX
KOpbl OOJBIIMX TONYIIApUHA TOJOBHOTO MO3ra, MO3KEUKa, CTBOJIA MO3ra H
runorajgaMyca HaOJIOJaeTcsi MOBBIIICHUE AKTUBHOCTU IUIyTaMaTieKapOOKCHIa3bl U
camkenue aktmBHocth ['AMK-amuboTtpancdepaszsl. [lpm  3TOoM, comepikanue
[JIyTAMMUHOBOM ¥ aclapariHOBOM KHCIOT B CTPYKTypax TOJOBHOTO MO3ra
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ymenbmaercs, a 'AMK - yBenmuumBaercsi. IlomydeHHBIE pe3yibTaThl MOTYT OBITH
HCIIONTH30BAHBI IPH Pa3pabOTKe HOBBIX METOIOB JiedeHus 3a0oneBanmii [ITHC.

N.N.Aliyeva

INFLUENCE OF THYMULIN ON GABA
METABOLISM IN THE BRAIN STRUCTURES OF RATS

Keywords: thymulin, gamma-aminobutyric acid, glutamic acid, aspartic acid,
glutamate acid decarboxylase, GABA-aminotransferase

The article discusses the relationship of GABA metabolism in the central
nervous system with thymus hormones. Thymulin is a thymic hormone with known
immunomodulatory activities. This peptide plays a signaling role in the interaction
between the immune, endocrine and nervous systems.

It was established that after intraperitoneal administration of thymulin the
activity of glutamate acid decarboxylase increased and activity of GABA-
aminotransferase lowered in tissues of the cerebral cortex, cerebellum, brain stem and
hypothalamus. Thus, contents of glutamic and aspartic acids decreased, while GABA
increased in brain structures. The results obtained can be used in the development of
new methods for the treatment of CNS diseases.

Giris

Uzun illor sinir vo immun sistemlori ayr1 vo forqli funksiyalari yerino
yetiron sistemlor hesab olunurdu. Amma son illorin klinik, epidemioloji vo
eksperimental todgiqatlart fizioloji soraitdo oldugu kimi patoloji soraitdo do
immun Vo sinir sistemi arasinda qarsiligli slagonin oldugunu gostorir.

Insanlarda timusun funksiyasmin morkazi sinir sisteminin (MSS)
autoimmun Xastaliklorinds do vacib rolunu gostoron dolay: klinik malumatlar
var. Xisusilo, timoma vo paraneoplastik ensefalit arasinda oslage vo daginiq
sklerozda T hiiceyro reseptorlarinin eksizyon dairalorinds doyisikliklor bu
xastoliklordo timusun tolerantligini gostorir. MSS-nin autoimmun hassasliq
faktorlari ilo timik tolerantliq arasinda potensial alage miioyyan edilmisdir [7].

Neyrotransmitter signallart adaton sinir sistemi ilo slagslondirilir. Amma
dolillor gdstorir ki, onlar immun sisteminin hiiceyralorinin doyismasino tasir
gostorir [2]. Qamma-aminyag tursusu (QAYT) yalniz langidici neyromediator
deyil, 0 homginin immunmodulyatordur [10]. ©dobiyyatda QAYT-in immun
sistema aktivlosdirici vo zoifladici tosirlori hagqinda molumatlar vardir [2].
QAYTergik maddanin immunkorrektoedici xassasi do elmo malumdur [4].

Biitiin yuxarida gostorilonlori nozars alaraq hazirki isimizds bas beynin
miixtalif strukturlarinda QAYT miibadilasi vo timus vozi arasinda slageni
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aydinlagdirmagq ti¢iin timulinin QAYT, glutamin vo asparagin amintursularinin
miqgdarma (Qlu vo Asp) vo QAYT-in uygun olaraq sintez vo pargalanmasinda
istirak edon fermentlorin foalligina (qlutamatdekarboksilaza (QDK) vo QAYT-
aminotransferaza (QAYT-T)) tosirini 6yranmayi garsimiza magsad qoydug.

Material va metodlar

Biitiin  tocriibalor  Avropa Birliyinin  Beynolxalg Bayannamasinin
eksperiment vo digor elmi moagsadlor ftigiin istifado olunan heyvanlarin
qorunmast prinsiplaring uygun olaraq aparilmigdir.

Tocriibalordo Vistar Xottindon olan adi qidalanma rejimi tizro vivari
soraitinds saxlanilan 6 ayliq 30 bas ag si¢ovuldan istifads olunmusdur.

Tocriibs heyvanlart 2 qrupa ayrilmigdir. Birinci qrupa kontrol heyvanlar,
ikinci grupa isa timulinin tosirine moruz qalmis heyvanlar daxil edimisdir.
Biitiin eksperimentlordo bas beynin miixtalif strukturlarmin — bas beyin
yarimkiiralorinin gabigi, beyincik, beyin siitunu vo hipotalamusun toxumasinda
QAYT miibadilssinds istirak edon biitiin komponentlarin saviyyasi (QAYT,
Qlu vo Asp-in miqdari, QDK vo QAYT-T-nin foalligi) toyin edilmigdir.
Tocriibolordo  timulin 0,15 wmr/kr dozada 14 giin orzindo heyvanlarin
qarinbosluguna yeridilmisdir.

Amintursular Dozenin elektroforez metodu osasinda Roberts E., Frankel
S. metodu ilo, QDK-nin foallig1 A.I.Sitinski, T.A.Priyatkina metodu osasinda,
QAYT-T-nin foallig1 Nilova metodu ils toyin edilmisdir. Alinan naticalor Fiser,
Styudents gora va Vilkokson geyri-parametrik (Manna-Uitni) statistik iisulla
islonmigdir. Hor tocriilbo seriyasinda asagidaki osas komiyyatlor toyin
edilmisdir: orta arifmetrik kamiyyat (M), orta kvadratik xata (m) vo t kamiyyati
hesablanarag, bunun asasinda forqin ehtimali miioyyanlosdirilmisdir.

Naticalor va onlarin miizakirasi

Tocriibalordo  kontrol vo timulinin yeridilmosindon sonra 6 ayliq
sicovullarin bas beyninin miixtolif strukturlarinin  toxumasinda QAYT
miibadilasinds istirak edan biitiin komponentlorin saviyyslori toyin edilmis va
miiqayisalor apartlmigdir. ©vvalki apardigimiz tacriibalorin naticalorine gors
timalinin tosirindon sonra bas beynin miixtolif strukturlarinin mitoxondrial
subfraksiyalarinda QAYT miibadilasinds istirak edon fermentlorin foalliginda
doyisikliklor agkar edilmisdir [1].

Bas beyin yarimkiiralorin qabiginda alinmis naticalor: kontrol 6 ayliq
sicovullarin bas beyin yarimkiiralorin gqabiginin toxumasinda QAY T-in miqdar1
2,40+0,07 mkmol/q olmusdur. Timulinin qarinbosluguna yeridilmasindan sonra
bu amintursunun miqdar1 15% artaraq 2,76+0,09 mkmol/q hesablanmisdir.
Kontrol 6 ayliq sicovullarda Qlu-nun miqdar1 4,44+0,11 mkmol/q, Asp-in
miqdart iss 3,25+0,13 mkmol/q olmusdur. Timulinin yeridilmasindan sonra har
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iki amintursunun miqdarinda azalma miisahido olunmusdur. Qlu-nun miqdari
uygun soraitdo 3,91+0,14 mkmol/q, Asp-in miqdar1 iso 2,86+0,10 mkmol/q
toskil etmisdir. Kontrol 6 ayliq heyvanlarda QDK-nmin foalligi 81,25+2,35
mkmol QAYT/qg.saat, QAYT-T-nin faallig1 iso 70,18+1,79 mkmol Qlu/q.saat
mioyyan edilmigdir. Timulinin tasirindon sonra QDK-nin faalligi 98,31+2,60
mkmol QAYT/qg.saat, QAYT-T-nin faallig1 iso 61,06+1,68 mkmol Qlu/q.saat
hesablanmigdir. Bu naticolor QDK-nin faalliginin 21% yiiksaldiyini, QAYT-T-
nin faalliginin iso 13% asagi diisdiiyiinii gostorir (Cadval 1).

Cadval 1.

6 ayliq sicovullarin bag beyin yarumkiiralorinin qabiginin toxumasinda
timulinin tasirindan sonra QAYT miibadilasi komponentlarinin
saviyyalarinin dayisilmasi (M+m, n=>5)

QAYT miibadilosi komponentlori kontrol Tocriiba

M+m M+m %
QAYT (mkmol/q) 2,40+0,07 2,76+0,09* 115
Qlu (mkmol/q) 4,44+0,11 3,91+0,14* 88
Asp (mkmol/q) 3,25+0,13 2,86+0,10%* 88
QDK (mkmol QAYT/q.saat) 81,2542,35 98,3142,60%* 121
QAYT-T (mkmol Qlu/q.saat) 70,18+1,79 61,06=1,68** 87

*p <0,05; ** - p<0,01

Beyincikdo alinmis naticolor: kontrol 6 ayliq sicovullarda beyinciyin
toxumasinda QAYT-1n miqdar1 2,04+0,08 mkmol/q olmusdur. Kontrol 6 ayliq
sigovullarda Qlu-nun miqdart 4,88+0,10 mkmol/q, Asp-in miqdart is9
2,68+0,07 mkmol/q olmusdur. Timulinin qaribosluguna yeridilmasindan sonra
QAYT-in miqdarinda artma, Qlu vo Asp-in miqdarinda iso azalma miisahido
olunmugdur. QAYT-in miqdann  13% artaraq 2,31+£0,06 mkmol/q
hesablanmigdir. Qlu-nun miqgdar1 uygun soraitdo 4,39+0,15 mkmol/q, Asp-in
miqdart iso 2,414+0,06 mkmol/q toskil etmisdir. Kontrol 6 ayliq heyvanlarda
QDK-nin foalligr 87,12+2,41 mkmol QAYT/q.saat, QAYT-T-nin foallig1 iso
73,39+2,19 mkmol Qlu/q.saat miioyyan edilmigdir. Timulinin tosirindon sonra
QDK-nin foalligi 20% yiiksolmis, QAYT-T-nin foalligi iso 11% asagi
diismiisdiir. QDK vo QAYT-T fermentlorinin faalliginda %-lorlo ifads olunan
bu doyisikliklor QDK-nin foalligimin 104,54+3,06 mkmol QAYT/q.saat,
QAYT-T-nin faalliginin iss 65,32+2,32 mkmol Qlu/q.saat olmasina asason asldo
edilmisdir (Cadval 2).
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Cadval 2.

6 ayliq sicovullarda beyinciyin toxumasinda timulinin tasirindan sonra QAYT
miibadilasi komponentlarinin saviyyalorinin dayisilmasi (M+m, n=>5)

QAYT miibadilosi komponentlori kontrol Tacriiba

M+m M+m %
QAYT (mkmol/q) 2,04+0,08 2,31+£0,06* 113
Qlu (mkmol/q) 4,88+0,10 4,39+0,15* 90
Asp (mkmol/q) 2,68+0,07 2,41+0,06* 90
QDK (mkmol QAYT/q.saat) 87,12+2,41 104,54+3,06%* | 120
QAYT-T (mkmol Qlu/qg.saat) 73,39+2,19 65,32+2,32% 89

*-p <0,05; ** - p<0,01

Beyin siitununda alinmig naticalor: kontrol 6 ayliq sigovullarda beyin
siitununun toxumasinda QAYT-in miqdart 1,87+0,08 mkmol/q olmusdur.
Timulinin garinbosluguna yeridilmasindon sonra bu amintursunun miqdar1 19%
artaraq 2,234+0,09 mkmol/q hesablanmigdir. Kontrol 6 ayliq sicovullarda Qlu-
nun miqdart 4,33+0,11 mkmol/q, Asp-in miqdart iss 2,88+0,11 mkmol/q
olmusdur. Timulinin yeridilmasindon sonra hor iki amintursunun miqdarinda
azalma misahido olunmusdur. Qlu-nun miqdari uygun soraitdo 3,68+0,13
mkmol/g, Asp-in miqdar1 iso 2,51+£0,10 mkmol/q togkil etmisdir. Kontrol 6
ayliq heyvanlarda QDK-nin faallig1 64,56+1,88 mkmol QAYT/q.saat, QAYT-
T-nin foallig1 iso 67,45+1,93 mkmol Qlu/q.saat miioyyon edilmigdir. Timulinin
tosirindon sonra QDK-nin faallig1 80,70+2,77 mkmol QAYT/q.saat, QAYT-T-
nin foalligr iso 56,66+1,80 mkmol Qlu/q.saat hesablanmisdir. Bu naticolor
QDK-nin faalliginin 25% yiiksaldiyini, QAYT-T-nin foalliginin isa 16% asagi
diisdiiytinii gostarir (Cadval 3).

Cadval 3.
6 ayliq sicovullarin beyin siitununun toxumasinda timulinin tasirindan sonra

QAYT miibadilasi komponentlorinin saviyyalarinin dayisilmasi (M+m, n=>5)

QAYT miibadilasi kontrol Tacriiba
komponentlori M+m M+m %
QAYT (mkmol/q) 1,87+0,08 2,23+0,09* 119
Qlu (mkmol/q) 4,33+0,11 3,68+0,13** 85
Asp (mkmol/q) 2,88+0,11 2,51+£0,10% 87
QDK (mkmol QAYT/q.saat) 64,56+1,88 80,70+2,77** 125
QAYT-T (mkmol Qlu/g.saat) 67,45+1,93 56,66+1,80%* 84

*- p <0,05; ** - p<0,01
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Hipotalamusda alinmig naticolor: kontrol 6 ayliq sicovullarda
hipotalamusun toxumasinda QAYT-in miqdar1 3,51+0,12 mkmol/q olmusdur.
Timulinin garinbosluguna yeridilmosinden sonra bu amintursunun miqdari 23%
artaraq 4,32+0,15 mkmol/q hesablanmigdir. Kontrol 6 ayliq sicovullarda Qlu-
nun miqdart 5,65+0,14 mkmol/q, Asp-in miqdar1 ise 3,60+0,12 mkmol/q
olmusdur. Timulinin yeridilmasindon sonra hor iki amintursunun miqdarinda
azalma miisahido olunmusdur. Qlu-nun miqdar1 uygun soraitdo 4,69+0,14
mkmol/q, Asp-in miqdar1 iso 3,06+0,12 mkmol/q toskil etmisdir. Kontrol 6
ayliq heyvanlarda QDK-nin foallig1 95,68+2,94 mkmol QAYT/q.saat, QAYT-
T-nin foallig1 iso 87,58+2,97 mkmol Qlu/q.saat miiayyan edilmisdir. Timulinin
tosirindon sonra QDK-nin faalligi 32% yiiksolmis, QAYT-T-nin foallig1 iso
20% asag1 digmiisdir. QDK vo QAYT-T fermentlorinin foalliginda %-lorlo
ifado olunan bu doyisikliklor QDK-nin faalliginin 126,30+4,11 mkmol
QAYT/g.saat, QAYT-T-nin foalliginin isa 70,06+2,72 mkmol Qlu/q.saat
olmasina asason alds edilmisdir (Cadval 4).

Cadval 4.
6 ayliq sicovullarda hipotalamusun toxumasinda timulinin tasirindan sonra
QAYT miibadilosi komponentlorinin saviyyalarinin dayisilmasi (M=m, n=>5)

QAYT miibadilosi komponentlori kontrol Tacriiba

M+m M=+m %
QAYT (mkmol/q) 3,51+0,12 4,3240,15%* 123
Qlu (mkmol/q) 5,65+0,14 4,69+0,14%* 83
Asp (mkmol/q) 3,60+0,12 3,06+0,12* 85
QDK (mkmol QAYT/q.saat) 95,68+2,94 126,304, 11%%* 132
QAYT-T (mkmol Qlu/g.saat) 87,58+2,97 70,06+2,72%* 80

*-p <0,05; ** - p<0,01; *** - p<0,001

Tocriibalor asasinda miisyyon edilmisdir ki, timulin bas beynin miixtalif
strukturlarinda QAYT miibadilesinds istirak edon biitin komponentlarin
saviyyasinda nazors garpacaq doyisikliklora sabob olur. Aparilan tacriibalarin
naticalarina asasan deys bilarik ki, timulin bas beynin aminergik sistemina tasir
etmo gabiliyystino malikdir. Timulinin QAYT, Qlu vo Asp amintursularinin
miqdarina, QDK vo QAYT-T fermentlorinin foalligina tasir etma saviyyalarini
bas beynin todqiq olunan strukturlarina goro miiqayiso etdik. Miiqayisalor
osasinda timulinin daha ¢ox hipotalamusun aminergik sistemino tosir etdiyi
miioyyon edilmisdir.

MSS ilo immun sistemi arasinda olago ikiistigamotlidir. MSS miirokkob
oOtiiriicii signallardan vo hipotalamus-hipofiz-adrenal oxu vo avtonom sinir
sistemini ohato etmoklo neyron yollarinin birbasa aktivlogsmosi vasitasilo
periferik immuniteti kontrol edir. Immun hiiceyralor immunmodullasdirict
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xassoli bir neco hormon sekresiya edir. Immun sistemi hor hansi bir infeksiya
Vo ya zadalonma naticasinds iltihabi modulyatoru vurgulayaraq bas beynin vo
onurga beynin biitovliyiino nozarot edir. Bu konteksdo immun nazarstdos
mikrogliya vo immun hiiceyrolor rol oynayir [8]. Homginin mikrogliya
hiiceyralor adaptiv immun sistemini foallasdira bilir vo bu qliya hiiceyralori
endogen mexanizmlar torafindon modulyasiya edilir vo belslikla, MSS-nin do
immun sistemini tonzimlomasi fikrini tesdiglonir. Mikrogliya ilo yanasi
periferik immun hiiceyrolor do periferik orqanlarda miisahido edilon
mexanizmlor vasitasilo MSS-ds iltihab olan bdlgays ¢ata bilirlor. T-hiiceyralor
MSS-nin endoteli ils tranzitor qarsiligh tosirden MSS-ns daxil olur.

Timik peptidlor T-limfositlorin intra - vo ekstratimik morholalordo
inkisafinda miithim rol oynayir vo immun sistemin diger hiiceyralarinin
foallagsma prosesindo istirak edir. T hiiceyralorin saglam orqanizmds gan onurga
beyin mayesinds askar edildiyi vo bu hiiceyralorin koroid pleksus va beyin
qisas1 vasitasilo MSS-no ¢atdigi bildirilir. CD4+, CD8+ T hiiceyralori vo
makrofaglar kimi immun hiiceyralor QAYT-A kanallarin1 ekspressiya edirlor
[6].

QAYT dastyicilart - GATlar mixtalif immunositlords immun sistemin
foallasmasindan va sitokinlorin istehsalindan sonra ifado edilir, goriiniir,
hiiceyroxarici QAYT-in geri qaytarilmasinin artmasma sobob olur [4].
Proiltihabi sitokinlor GAD-mn ekspressiyasini tonzimlayir. GAT-1 vo GAT-3
neyron va gliya hiiceyralorinds ekspressiya edilir, uygun olaraq hiiceyrodaxili
saviyyanin dastoklonmasinds vo MSS-do QAYTa reseptor vasitogiliyinin
postsinaptik longimanin tonzimlomasindo istirak edir. Si¢anlarda makrofaqlarin
vo T-hiiceyrolorin stimullasdirilmast naticosindo QAYT-in yiiksok Soviyyasi
istehsal olunur.

Immun hiiceyralor genlori, ziilallar1 vo funksional QAYT reseptorlarini,
eloco do hiiceyradaxili xlor konsentrasiyasini tonzimloyon xlor dastyicilarini
kodlasdiran genlori ekspressiya edir [3; 4]. T hiiceyralor vo makrofaglar QAYT
istehsal edir.

QAYT T-hiiceyralorin proliferasiyasinda vo sitokinlorin istehsalinda
istirak edir, proiltihabi T hiiceyralor cavabini ingibins edir, lakin T hiiceyralarin
saymin tonzimlomosini artirir. QAYT-1n sintezinds istirak edon ferment T-
hiiceyralor, makrofaglar vo dendritli hiiceyralords tapilmisdir. Ensefalomielitli
sicanlarin makrofaq va dendritli hiiceyralorinds QDK 65 askar edilmisdir [4].

MSS-nin bir ne¢s pozulmalarinda T hiiceyralorinin patogen mexanizmlori
yaxst Oyronilmisdir. Bununla belo, daha yeni todqigatlar T hiiceyralorinin
nevroloji xastaliklorde, toxumalarin qorunmasindan tutmus regenerasiyaya
godor ohomiyyatli faydali rollarimi iizo ¢ixarmisdir. Bu forqli funksiyalar T
hiiceyra alt qruplarinin, xiisuson do CD4+ T hiiceyrolorinin miixtalifliyine gora
yaranir. Daginiq skleroz, Alzheymer xostoliyi, Parkinson xostoliyi, yan
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amiotrofik skleroz, insult vo MSS travmasi da daxil olmaqgla bir sira
neyroiltihab vo neyrodegenerativ xostoliklordo T hiiceyrs alt qruplarinin faydali
tosirlori agkar edilmisdir. Hom T hiiceyrosi torofindon ifraz olunan mediatorlar,
hom do birbasa hiiceyro olagosindon asili mexanizmlor bu parametrlordo
neyroprotektiv, neyroregenerativ. vo immunmodulyator signallar verir. Bu
faydali T hiiceyra mexanizmlorinin molekulyar toforriiatlarin1 basa diismok bir
sira nevroloji xastoliklora totbiq oluna bilon terapevtik istismar ti¢lin yeni
hodoflor veracokdir [5].

Timusda adrenergik vo peptidergik sinirlorin olmasi onlarin ifraz etdiyi
neyropeptidlarin tasirinin hoyata kegirilmasins sorait yaradir. Bu neyropeptidlor
timus hiiceyralorinin reseptorlarinin aktivlogsmasine sabab olur vo timusda asas
proseslora, o ciimladon T-limfositlorin yetigmasing, sitokin vo hormonlarin
istehsalina tosir gostorir. Oz ndvbasinda, timus peptidlori vo ya onlar torafindon
idara olunan sitokinlor beyina daxil olur vo neyron funksiyasina tosir gostarir,
bu da infeksiyaya cavab olaraq davramis doyisikliklori vo homeostazin
gorunmasi ii¢iin osas yaradir [9]. Qocalma va bazi infeksion, autoimmun,
neyrodegenerativ vo Xxoargong Xastaliklori timus vo MSS arasinda qarsiliqlt
olagonin pozulmasi ilo misayiot olunur. Bu qarsiliglt tasirlori miioyyan edon
signal yollarinin mexanizmlori holo askar edilmomisdir vo onlarin basa
diigiilmosi effektiv miialicovi strategiyalarin inkisafina komok edocokdir.

Timulinin tosirindon sonra bas beyindo QAYT miibadilesinds ciddi
doyisikliklorin bag vermasi timusun hormonlart vo QAYT sistemi arasinda
qarsiligl alagonin méveud oldugunu gostormoklo MSS xastaliklorinin miialico
yollarinin aragdirilmasinda timusun hormonlarmin digqet morkazinds olmasina
asas verir.
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AZORBAYCANIN SAMUR-DOVOCI FiZiKi-COGRAFi
RAYONUNDA GOMIRICILORIN (RODENTIA) QURSAQLAR
VO BOZIi BIOTOPLAR UZRO YAYILMASI

Agar sozlar: nov, gamirici, qursaq, biotop, yarimsahra, Coman-mesa

Samur-Davagi fiziki-cografi rayonunun iki qursaginda aparilmis todgigat
naticasinds gomiricilorin név torkibi miisyyan olunmusdur. Tadgigatlar nsticasinds
yarimsahra qursaginda 12 nov, gaman-mesa qursaginda 17 név miioyyan edilmisdir.
Agqrosenoz v tikililords ictimai ¢ol sicani, ev sicani iistiinliik toskil edir. Tikililor vo
onlarin yaxinliginda ki¢ik megs sicani, xermon mesa sicani, qafqaz meso sicant qeydo
alinir. Agrosenozlarda tobii biotoplardan forgli olaraq adi vo mesos siileysini miisahida
olunur. Comon-mesa qursaginin osas sakinlorina 4 nov (adi siileysin, meso siileysini,
kicik meso sicani, xermon meso sicani) daxildir. Bu novler ¢omon-meso qursaginin
miixtalif biotoplarinda geyds alinir. Samur-Davagi fiziki-¢ografi rayonunun yarimsshra
Vo ¢omoan-mesa qursaqglarinda agkar edilmis gamiricilorin 11 névii (hind tirondazi, adi
siileysin, meso siileysini, Kicik-Asiya dag orobdovsani, kicik orobdovsani, boz
siganciq, qirmiziquyruq qum sicani, ictimai ¢ol si¢ani, ev sicani, kicik meso sicani,
xermon mesa si¢ani) har 2 qursaqda yayilmisdir.

AL Hopazumnu

PACIIPOCTPAHEHHUE I'PBI3YHOB (RODENTIA) 110 TIOSAACAM "
HEKOTOPBIM BUOTOITAM B CAMYP-AEBEUMHCKOM
®U3NKO-TEOTPA®UYECKOM PAHOHE A3EPBAMIKAHA

Knrouesvie cnoga: 6uo, epi3yH, nosic, 6UOMoOnN, NOIYNYCMbIHA, JIY2080-1€CHOU

B pesynbrare uccrenoBaHuii, MPOBEJICHHBIX B JBYX JIAHAIA(THBIX TOscax
Camyp-ZleBeunHckoro ¢usnko-reorpaduyeckoro paiioHa, ObUT BBISBIEH BUAOBOH
cocTaB rpbi3yHoB. Cpenu HUX 12 BUOB 0OHApyKEHBI B MOJIYIYCTBIHHBIX JIaHAIIa(Tax
n 17-8 myroBo-necHeix maHgmadrax. M3ydeHo pacmpocTpaHeHHE TPBI3YHOB B
HEKOTOphIX Ounoromax. B arporeHo3ax u nocTpoiikax mpeoOjafaloT IOJEBblE U
JIOMOBBIE MBIIIK. B mocropoilkax M BOKpYr HHUX OTMEYEHBI Majas JIECHAas MBIIIb,
XEpPMOHCKasl MBIIIb U KaBKa3CKasl JIeCHasi Mbllllb. B oTiMune oT npupoaHbIX OMOTOIOB
B arpoLEHO03aXx BCTPEYaroTCs COHA-NIONIMOK M JiecHas coHs. BuumoBoil coctas
oburareneil TyroBo-j1ecHOro JaHAmadTa BKIOYaeT 4 BHIA: COHS-IIONYOK, JIECHAsS
COHS, Majas JieCHas MbIb, XCPMOHCKas MbIMIb. OTH BHUABl OBUIM OTMEYEHBI B
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pa3IMYHBIX OMOTOMAX JYroBO-JIECHOTO NaHmmadTa. B TMONYyMyCTBIHHOM W JIyrOBO-
necHoMm naamadtax Camyp-leBeunHckoil (¢u3nko-reorpadudeckoil  obmactu
obutaror 11 oOmmMX BHIOB (MHIUHCKUN 1TUKOOpa3, COHS-TIONYOK, JIGCHAs COHS,
Maj0a3MaTCKUH TYIIKAHYUK, MBI TYNIKaHYHMK, CEPhI XOMSIYOK, KPaCHOXBOCTas
recyaHka, oOIeCTBEHHAs IIOJIEBKA, JOMOBAs MbIIb, MaJjIas JECHAas MbIIIIb, XEPMOHCKAas
MBIIIIb).

A.Sh.lbrahimli

THE DISTRIBUTION OF THE RODENTS (RODENTIA) ON BELTS
AND SOME BIOTOPES IN THE SAMUR-DAVACHI PHYZICAL-
GEOGRAPHICAL REGION OF AZERBAIJAN

Keywords: species, rodent, belt, biotope, semi-desert, meadow-forest

As a result of the research carried out in two belts of the Samur-Davachi
physical-geographical region, the species composition was determined in the belts. As
a result of the researches, 12 species were determined in the semi-desert belt, 17
species in the meadow-forest belt. Social Vole, House Mouse dominate in the
agrocenosis and buildings. Herb Field Mouse, Steppe Field Mouse, Black Sea Field
Mouse are noted in the construction and its vicinity.In contrast to the natural biotopes,
Edible Dormouse and Forest Dormouse are observed in the agrocenoses. The main
inhabitants of the meadow-forest belt are 4 species (Edible Dormouse, Forest
Dormouse, Herb Field Mouse, Steppe Field Mouse). These species are noted in the
different biotopes of the meadow-forest belt. 11 similar species (Indian Crested
Porcupine, Edible Dormouse, Forest Dormouse, Euphrates Jerboa, Small Five-toed
Jerboa, Grey Dwarf Hamster, Libyan Jird, Social Vole, House Mouse, Herb Field
Mouse, Steppe Field Mouse) are distributed in the semi-desert and meadow-forest belts
of the Samur-Davachi phyzical-geographical region.

Giris

Son tadgigatlar naticasinds Azarbaycan arazisinds Mamalilar sinfinin 115
noviiniin  yayildigr gostarilir [3, s.4]. Azorbaycanin Qirmizi Kitabina
momoalilorin 42 novii daxil edilmisdir [1, s.9]. 2014-cii ildo AMEA Cografiya
Inistitutu ~ Azorbaycanin  fiziki-cografi rayonlarrm miioyyon etmisdir.
Azorbaycan orazisindo iki fiziki cografi 6lko yerlosir:1.Qafqaz fiziki-cografi
olkosi 2.0n Asiya yaylalari fiziki-cografi 6lkesi, Birinciys 4 fiziki-cografi
vilayat aiddir. Bu vilaystlordon biri Boyiik Qafqaz fiziki-cografi vilayatidir.
Boylk Qafqaz fiziki-cografi vilaystinoe 5 fiziki-cografi rayon daxil edilir.
Onlardan biri Samur-Doavagi fiziki-cografi rayonudur. Samur-Davagi fiziki-
cografi rayonuna iki landsaft daxildir [2, 5.263]. Samur-Dovagi fiziki-cografi
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rayonunun asas hissasini yarimsahra vo ¢omon-meso qursaqlart togkil edir.
Yarimsohra vo ¢omon meso 6ziino moxsus biotoplardan toskil olunmusdur.
Novlor bu biotoplarda geyri-barabor paylanmisdir. Bu biotoplarda yayilmis
gomiricilor digar biotopda yayilmis gamiricilordon nov tarkibins, yayilmalarina
Vo bazi ekoloji xiisusiyyatlorina gora forglonirlor. Bir ndv miixtalif biotoplarda
yayila bilor. Boazi gomirici névlorinin biotiplar1 eyni ola bilor. Qeyd etmok
lazimdir ki, Samur-Dovogi fiziki-cografi rayonunun gomiricilorina hasr
olunmus magalslor bir nego novii ohato edir. Moagalolords ndévlarin yayilmasi,
ekologiyast haqqinda molumatlar fragmentar xarakter dastyir.

Mogalo Samur-Davagi fiziki-cografi rayonunin gamiricilor dostasinin
nov torkibinin miioyyan edilmasi, névlorin biotoplar lizro yayillmast vo bozi
ekoloji xiisusiyyatlorinin dyronilmasins hasr olunmusdur.

Material va metodlar

Mogalonin  yazilmasi  ii¢iin  ekspedisiyalar ~zamani  toplanmig
materiallardan vo kolleksiya materiallarindan istifado edilmigdir. Gomirici
novlarinin olds edilmasinds diritutan talalordon istifads edilmisdir. Diritutan
tololor, adston, diizonlik orazilords diiz xott iizro 5 metrdon bir qurulur [8].
Bizim apardigimiz todgigat orazisi diizonlikdon ibarat olmadigi vo yamac,
topaciklordan ibarat oldugu iigtin  5-10 metrdon bir diiziilmiisdiir. Gomirici
novlarnin aktivliyini nazors alaraq diritutan talolor garanliq diismozdon bir-iki
saat ovvol qurulmusdur. Tololor hom gecolor vo ham do sohor tezdon
yoxlanilmig, diri qalmis gomiricilor eksteryer olamotlorino goro miioyyan
edildikdon sonra tobii tarazligin pozulmamasi iiglin tutuldugu oraziloro
buraxilmisdir. Miixtalif sobabdon (acliq, soyuq va stresdan) diritutan talalordo
olmiis gomiricilor kranoloji slamatlorin miioyyon edilmasi iigiin laboratoriyaya
gotirilmigdir. Hor név tizra 6lmiis, diri qalmis vo oraziys buraxilmig gamirici
novlorinin sayr miioyyon olunmusdur. No&vlorin toyini asasan morfoloji
(eksteryer vo kranoloji) metodlar asasinda aparilmigdir. Novlorin toyininds
I.M.Qromov vo M.A.Erbayevanin [10] vo F.A.Tembotovanin [11] momalilor
haqqinda olan asarlorindon istifado olunmusdur.

Natica vo miizakira
Samur-Davaci fiziki-cografi rayonunun gamirici névlorinin yarimsahra
qursaq izrd yayllmasi

Todgigat orazisi 2 landsaftda yerlogir: 1. Orta dorocado parcalanmis
dagarasi diizonliklarin va ovaliglarin gomon vo mesa-¢omon landsaftlari, 2. Orta
Vo zoif parcalanmis dagarasi dizonliklorin  vo ovaliglarin  yarimsohra
landsaftlari.

Conubi Qafgazin sorq hissesinde yarimsshra qursaginda gomiricilorin nv
torkibi Oyronilmisdir. Yarimsohralar Azorbaycan orazisinin 49,6%-ni togkil edir.
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Azorbaycan respublikasinda yarimsohra orta Arazi, Geyan ¢oliiniin ¢gonubunu,
Kiir-Araz ovaligi, kiirotrafi diizonliyin boyiik hissoesini, ceyrangdlii, qismon
fori yaylasii, Acmouru, Qobustanin conubunu, Samur-Dovoginin conub-
sorqini,Lonkoranin simal-sorq diizonliklorini, Xozor donizinin qorbinds yerlogon
adalar1 ohato edir [6]. Bu orazinin vertikal sorhadlori d.s. 28-1000 m
hiindiirliiyiindo yerlosir. Eygelisin todqiqatina goéro gomiricilor dostasinin
niimayondoslorindon 16 név (Hind tirondazi, mess siileysini, ki¢ik osrobdovsani
vo dag orobdovsani-(indiki adi Kigik-Asiya arobdovsani1), Kicik-Asiya, Iran,
Dahli, qirmiziquyruq ve Vinoqradov qum siganlari, boz sicovul vo qara sigovul,
boz sicanciq, su vo ictimai ¢Ol sicanlari, ev vo meso sigani)bu orazido
yayilmigdir [12, s.9].

Tadqiqat isindo Azorbaycanin yarimsohralar1 vo diizonlik meso qursaqlari
[12] vo torofimizdon Oyronilon Samur-Dovagi fiziki-cografi rayonu orazisinin
yarimsahra vo ¢omon-meso qursaqlarinda yayilmis gomiricilorin ndv torkibi
miiqayisa edilmisdir (Cadval 1)

Cadval 1
Ne Eyqelis Samur- Eyqelis Samur-
(1980): Davagi (1980): Davagi
Conubi tobi fiziki- | Conubi fiziki-
1 afqazin cografi afqazin cografi
Novlrin adlar: Sarq(ilnds ra)%onunda Serq(ilnda rafonunda
yarimsohra yarimsahra | Diizenlik ¢omoan-
novlori novlori meso mesd
novlori novlori
1 | Qafqaz sincabi Sciurus anomalis | - - + -©
Guldenstaedti, 1792
2 | Hind tirondazi-Hystrix indica | + + + ++
Kerr., 1792
Adi siileysin-Glis glisL.,1766 - + + ++
Mesa siileysini-Dryomys nitedula | + + + ++
Pallas, 1778
5 | Kigik-Asiya dag orobdovsani- + + + ++
Allactaga euphratica Thom.,
1881
6 | Kicik arabdovsani-Allactaga | + + - *
elater Lict., 1825
7 | Boz siganciq- | + + + ++
Cricetulusmigratorius
Pallas, 1773
8 | Kigik Asiya qum si¢ani-Meriones | + - - -
tristrrami Thos., 1892
9 | Dahli qum sigan1 —Merionesdahli | + - - -
Schidlovsky, 1962
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10

fran qum sicam —Meriones
persicus Blanford, 1875

11

Qurmiziquyruq  qum  si¢ani-
Meriones libycus Lichtenstein
1823

12

Vinoqradov qum sigani-Meriones
vinogradovi Heptner, 1931

13

Su sicovulu- Arvicola terrestris
L., 1758, (Syn. A. amphibius L.,
1758)

++

14

Selkovnikovun ¢61 si¢ani-
Microtus schelkovnikovi Satunin,
1907

15

Qafqaz  ¢6l  sicam-Microtus
mayori Thomas, 1906

16

Ictimai ¢6l  sicam-Microtus
socialis Pallas, 1773

++

17

Adi ¢6l sigani- Microtus arvalis
Pallas, 1779

++

18

Adi cirtdan sigan-Mus minutus
Pallas, 1771

++

19

Boz sigovul-Rattus norvegicus
Berk, 1769

++

20

Qara sigovul-Rattus rattus L.,
1758

21

Ev si¢gani-Mus musculus L.,1758

22

Tarla sigani-Apodemus agrarius
Pallas, 1771

23

Avropa meso sigani-Apodemus
(Sylvaemus) sylvaticus L., 1758)

24

Saribogaz meso sigani-Apodemus
(Sylvaemus) flavicollis
(Melchior), 1834

25

Kigik meso sigani-Apodemus
uralensis Pallas, 1771

26

Xermon meso sigani-Apodemus
witherbyi Thomas, 1902

27

Qafqaz mess sicani-
Apodemusponticus
1936

Sviridenko,

++

Comi

16

12

18

17

Qeyd:

* - alava olunan noviar; ++- Eyqgelisin siyahisinda olan névlor,
-© - askar edilmayan novlar

Muasir sistematika ilo Y.K.Eyqelis [12] istifads etdiyi kohna sistematika
arasinda forqlor mévcuddur. Miiasir sitematikada bozi novlorin adlar1 doyismis,
bozi novlorin mislliflorinds vo tosvir illorindo uygunsuzluq miisyyon olunur.

166



AZORBAYCANIN SAMUR-DOVOCI FIZIKI-COGRAFI RAYONUNDA ...

Miigayiso gostorir ki yarimsohralar {i¢iin Eyqels torofindon geyd edilon 16
novdon [12] Samur-Davagi fiziki-cografi rayonun yarimsohra qursaginda yalniz
8 nov (Hind tirondazi, meso siileysin, Kicik-Asiya orobdovsani, kigik
orobdovsani, boz sicanciq, qirmiziquyruq qum sigani, ictimai ¢ol sicani, ev
sican1) agkar edilmisdir. Samur-Dovosi rayonunun orazisindo gomiriciloro 4
nov(adi siileysin, ki¢cik meso sigani, xermon meso si¢ani, qafqaz meso sigani)
olave olunur. Conubi Qafqazin sorqinds [12] yarimsohranin tipik sakinlorine 6
nov (dag vo kicik arobdovsani, qurmiziquyruq, kigik asiya, vinoqradov qum
sicanlart vo ictimai ¢ol sican1) daxildir. Torofimizdon Samur-Dovagi fiziki-
cografi yarimsohrasinda yarimsshranin tipik niimayondslorinden yalniz 4 (dag
va kicik orabdovsani, qirmiziquyruq qum siganlart vo ictimai ¢ol sicani) novii
geyds alinmigdir. Bu gomiricilori iki qrupa bolmok olar. Birinci qrupa
qirmiziquyruq qum si¢ani vo ictimai ¢0l sicani daxildir. Yarimsohralarda
qirmiziquyruq qum si¢aninin vo ictimai ¢ol siganinin fordlori on cox saya
malikdir (100 diritutan toloyo diismo ehtimali 15-18 ford). Todqiqatlarimiz
gostorir ki, ictimai ¢ol sicaninin sayr qida bollugundan asili olaraq koskin
suratdo doyisir. Kond tosorriifat: iglori aparilan orazilordo yuvalarin va fordlorin
say1 ¢ox olur. Giindiizlor aktiv olduqlari ii¢lin onlar1 hatta tolo qurmadan da aldo
etmok olur. Aqrosenozlarda ictimai ¢0l sicaninin saymi azaltmaq mogsadilo
onlara qars1t miibarizo todbirlor1 aparilir [4]. Xagmaz rayonunun Yalama
gosabasi otrafinda vo Sabran rayonunun taxtakorpii orazisinde apardigimiz
todqiqatlar gostordi ki, taxil sahasindo ictimai ¢61 siganinin yuvalarina az sayda
rast galinmisdir. Taxil sahasinin yalniz srazinin taxil akilmayon atrafinda har bir
koloniyada 10-16 yuvadan ibarost olan bir nego koloniya yuvalari qeydo
alinmisdir. Bu koloniyalarda bir nega yuvalarin islok olmasi qeyds alinmisdir.
Ikinci grupa daxil olan dag va kigik arobdovsanlarinin say artimi kokin surotdo
bas vermir.

Bozi todqiqatgilar yarimsshra névlorini diizglin miioyyan etmayiblor.
Buna goro do S$.Oliyeva araz vadisini vo N.Veresaqin ¢0l qursagini
yarimsohralara daxil etmis, bu qursaqlara daxil olan névleri yarimsohra novlori
kimi qeyds almislar [12]. Terofimizdon aparilan todqiqatlar Eygelisin [12]
aldig1 naticolors uygundur.

Tadqiqatgilar [12] Azarbaycanin yarimsshra landsaftlarinda avropa meso
sican1 va sartbogaz meso sicaninin yayildigini qeyd edirlor. Qeyd etmaliyik Ki,
yeni metodlarin totbiqi [5; 7; 9] noticosindo miioyyon olunmusdur ki,
Azorbaycan orazisindo avropa meso sigant vo saritbogaz meso siganina rast
golinmir. Onlarin [5; 7; 9] todqiqatlar1 gostordi ki, Azarbaycan oarazisindo bu
novlorin ovozina digor meso si¢anlart novlori (kigik meso sigani-Apodemus
uralensis Pallas, 1771, xermon mesa si¢ani-Apodemus witherbyi Thomas, 1902,
Qafgaz meso sigani-Apodemus ponticus Sviridenko, 1936) yayilmigdir. Buna
gbra Samur-Dovagi fiziki-cografi rayonunun yarimsohra orazisindo yayilan
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gomirici say1 13 ndvo qodor artmisdir. Bizim todqiqatlarimiza godor adoton,
meso qursaqglart tiglin tipik név olan adi siileysin-Glis glisL.,1766 yarimsohra
qursaginda qeyds alinmayib. Torofimizdon adi siileysin Samur-Davagi
yarimsohra orazisindo bag saholorindo geydo alimmusdir. Fikrimizco nov
yarimsohra baglarina miixtslif yollarla daxil ola biler. Birincisi, aqrosenozlara
noviin daxil olmasi1 antropogen tosirlorlo - insanlar torofindon gotirilo biler,
ikincisi,saym artmasi novdaxili roqabotin giliclonmasi naticesindo ndviin
arealinin genislonmasi naticasinda bas vers bilor.

Yarimsohrada yovsanliq, soran bitkilori, miixtalif yabani ot bitkilori,
dovatikan1 kolluqglari, qamisliq, taxil bitkilori vo s. tobii biotoplarla yanasi
aqrosenozlara (taxil zomilorina, baglara, bostanlara, miixtolif monzillordon
ibarat evlors, binalara vo miixtalif tikililora) rast golinir (Cadval 2). Miixtalif
yabani ot bitkilari vo dovatikani biotoplarinda arobdovsani névlari gqeyds alinir.
Hind tirondaz1 tabii vo aqrosenozlarin 8 biotopunda (yovsanliq, soran bitkilari,
miixtalif ot bitkilori, dovatikani kolluglari, taxil bitkilori, taxil zomilari, baglar,

Cadval 2
Yarimsahra biotoplarinda rast galinan noviar
No  [Novlorin adlari Yarimsohra qursagi Agrosenoz va tikililor
Tabii biotoplar Biotoplar
1 2 3 4 5 6 7 8 9 10
1 Hind tirondazi + + + + + -+ + + -
2  |Adisiileysin - - - - - - |- + - B
3 |Mesa siileysini - - - - - - - + - _
4 |Kigik-Asiya dag + + + |+ |+ - - - - -
arabdovsani
5 Kigik arobdovsani + + + + + - - - - -
6 Boz si¢anciq + + + + + -+ + + -
7 Qirmiziquyruq qum sigani |+ + + + + - - - - -
8 |lctimai ¢ol sigan1 + + + [+ [+ S+ F
9 Ev sicam + + + + + -+ + + +
10 |Kigik meso si¢ani - - + - + -+ + + -
11 |Xermon meso sicani - - + - + + |+ + - -
12 |Qafgaz meso sigani - - + - + -+ + + -

yovsanliq,

soran bitkilori,

miixtalif ot bitkilori,

davatikani kolluglari,

taxil bitkilori

torpaq hissssi qurumus gamisliq

taxil zomilari,

miixtolif baglar,

. bostanlar,

0. miixtalif monzillordan ibarat evlor, binalar vo mixtalif tikililor.

PBPoo~Nooor~wNE
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bostanlar), adi siileysin vo mesa siileysini yalniz bir siini biotopda (baglarda),
Kigik-Asiya dag orobdovsani, kigik orobdovsani 5 tobii biotopda (yovsanliq,
soran bitkilori, mixtolif ot bitkilori, dovotikani kolluqlari, taxil bitkilari),
qirmiziquyruq qum si¢anit 5 biotopda (yovsanliq, soran bitkilori, miixtolif ot
bitkilori, dovatikan1 kolluglari, taxil bitkilori), ictimai ¢6l sicant vo ev sigant
tobii vo aqrosenozlarin 9 biotopunda (yovsanliq, soran bitkilori, miixtalif ot
bitkilori, dovatikani1 kolluglari, taxil bitkilori, taxil zomilori, miixtalif baglar,
bostanlar, miixtalif monzillordon ibarat evlor, binalar vo miixtalif tikililar),
ki¢ik mesa si¢ani, xermon mesa si¢ani, qafqaz meso sigani 6 biotopda (miixtalif
ot bitkilori, taxil bitkilari,torpagq hissesi qurumus qamishq, taxil zomilori,
miixtolif baglar, bostanlar) rast golinir. Kicik asiya dag orobdosani, kigik
arobdovsani vo qirmiziquyruq qum siganinin siini biotoplarda rast galinmomosi
suvarilma vo insanla tomasdan uzaqlasmasi ilo alagadar ola bilor. Ictimai ¢l
sican1 9sason qis aylarinda tikililore daxil olur. Qamisliq biotopunda yalniz 1-
nov (xermon mesa sigani) qeyds alinmigdir.

Samur-Davagi fiziki-cografi rayonunun gamirici novlarininin
¢dMan-mesd qursag iizrd yayllmasi

Diizonlik meso qursagt Conubi Qafgazin sorqindo kicik sahoni
(Azorbaycan orazisinin 4,8% asag1 meso sahasidir) ohato edir. Diizonlik meso
qursagt doniz soviyyasindon 0-600 metr hiindiirliikdo yerlosir vo lic miistoqil
sahoya boliiniir:1.Boyiik oraziye malik Alazan-Oyri¢ay vadisi, 2.Azarbaycanin
Simal sorq hissosindo yerloson Samur-Dovogi orazisi, 3.Lonkoran Tobii-
vilayotinin conubunda Lonkoaran diizonliyi.

Bu saholordo gomiricilor 18 noévle (Qafqaz sincabi, Hind tirondazi,
stileysin-indiki adi adi siileysini, meso siileysini, Kicik-Asiya orabdovsani-
Allactaga euphratica Thom.,1881, boz siganciq, su ¢ol sicovulu, Selkovnikova
¢ol sicani, Qafqaz ¢6l sicani, adi ¢ol sicani, ictimai ¢6l sicani, cirtdan si¢an, boz
sigovul, qara sicovul, ev sigani, tarla sigani, Avropa meso sigani, saribogaz
mesd sicani) tomsil olunur [12, s.13].

Cadval 1-do Samur-Daovagi fiziki-cografi rayonunun diizonlik mesosindo
vo ya ¢omon—mesolikdo aparilan todqiqatin naticalori Conubi Qafqazin sorq
hissasi {i¢iin Y.K.Eyqgelis [12, s.13] torofindon alinan noticolorlo miiqayiso
edilir. Miiqayise gostorir ki, diizenlik meso landsaft1 ticlin Eyqelisin qeyd etdiyi
18 novdon Samur-Dovagi fiziki-cografi rayonun ¢coman-mess qursaginda yalniz
13 nov (Hind tirondazi, adi siileysin, meso siileysini, Kigik-Asiya dag
orobdovsani, boz sicanciq, su sicovulu, qafqaz meso sigani, ictimai ¢dl sicani,
adi ¢0l sicani, adi cirtdan sican, boz si¢ovul, ev sicani, tarla sican1) miioyyon
olunmusdur. Eygelisin geyd etdiyi novlordon 6-1 (Qafqaz sincabi, Selkovnikova
¢ol si¢ani,qafqaz ¢ol sigani, qara sicovul, Avropa meso si¢ani, saritbogaz meso
sican1) Samur-Davagi fiziki-cografi rayonunda askar edilmomisdir.Lakin
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Samur-Davagi fiziki-cografi rayonunda kigik arobdovsani, kigik meso sicani,
Xermon meso sigani, qirmiziquyruq qum sicani askar edilmisdir.

Azorbaycanin diizonlik meso sahalorinds rast galinan gomirici ndvlerinin
togribon 2/3 hissosi Samur-Dovagi fiziki-cograti rayonunun mohdud sahoya
malik olan ¢omon-meso qursaginda qeydo alinir. Burada miixtolif ndvlorin
geydo alinmasi biotoplarin miixtolifliyi ilo olagodardir. Diizonlik meso
qursaginin biotoplarinin bir hissasi insan torafindon toxunulmaz olaraq galmais,
digor hissosi meso sahasini ohato edir,az bir hissasi do kolluglar vo miixtalif ot
bitkilori ilo Ortiilmiis sahslordir. Qalan torpaq sahoslori kond tosarriifati okinlori
tictin istifads edilir.

Yarimsohranin qodim vo tipik novii olan kigik-asiya vo kicik
orabdovsanlart Samur-Davagi fiziki-cografi rayonunda ¢omon-meso qursagina
cox da uzaq olmayan dovrdo niifuz etmislor. Onlarin buraya niifuz etmosi
insanlar torofindon meso massivlorinin bir hissasinin qirilmasi naticasindo
yaranan agiq sahoalorin va “ckoloji oyuqglar”mn amalo galmoasi ilo slagodardir.
Ovvallar yarimsahrada otlar vo kolluqlar (yiikksokboylu) arasinda geyri-alverisli
soraitdo yasayan kigik-asiya va ki¢ik arobdovsanlart mesanin belo hissalorinda
omalo golmis qisaboylu otluq sahalorini monimsomoyi bacarmiglar. Boz
sicanci@in, ictimai vo adi ¢Ol si¢anlarinin yasayis orazilori genislonmis vo
saylart artmigdir. Bununla yanasi, antropogen amillorin monfi tosirlori
naticasinds ¢amoan-mesa qursaginda bazi mesa si¢anlart va su bataqliq n6vii (su
¢ol sican1) yayilmaga baslamisdir.

Comon-meso qursagi iigiin meso sicanlar1 (kigik meso si¢ani, xermon
mesd si¢ani) an xarakterik sakindir.Meso siganlarn miixtolif tipli mesolorin hor
yerinds yayilmigdir. Onlarin say1 kifayat godar sabit vo yiiksokdir (bir nega il
orzindo topianmig molumatlar gostorir ki, onlarin toloys diismo ehtimali
yiiksokdir). Meso si¢anlarinin on ¢ox yiiksok Vo sabit say1 kolluq bitkilori
biotopunda, ot bitkilari ilo zangin hissalordadir. Mesa siganlar riitubatliliyindan
asili olmayaraq meso tiplorinin, kolluglarin, baglarin vo miixtalif otlarla
oOrtlilmiis agiq saholorin hamisinda rast golinir.Basqa gomirici ndvlarinin
yayilma yerlori tiglin bazi mohdudlasmalar mévcuddur.Adi siileysino adatan
hiindiir agacli mesalordon basqa digar yerlords rast gelinmir. Boz si¢ovulun va
su ¢0l sigovulunun yasayis yerlori ciddi sokilda riitubatli arazilorlo mohdudlasir.

Qeyd etmok lazimdir ki, Samur-Davagi fiziki-cografi rayonunun iki
qursaginda (yarimsohra va ¢gaman-meso) 11 név (Hind tirondazi, adi siileysin,
meso siileysini, Kicik-Asiya dag orobdovsani, kigik arobdovsani, boz siganciq,
qirmiziquyruq qum sigani, ictimai ¢0l sigani, ev sigantkicik meso sigani,
Xermon mesa sigani) imumidir, har ikisinds geyds alinir.
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Notica

1. Samur-Davagi fizKi-cografi rayonunun iki qursaginda aparilmis
todgigat naticasinds gomiricilorin név torkibi miioyyon olunmusdur. Tadgiqgatlar
noticasinds yarimsohra qursaginda 12 név, ¢omoan-mess qursaginda 17 néviin
yayildig1 miiayyon edilmigdir.

2. Agrosenoz vo tikililords ictimai ¢ol sican1 vo ev sigani Ustiinliik togkil
edir. Tikililorin yaxinliginda kicik meso sican1 , Xermon meso sicani, Qafqaz
meso sigan1 geydo alinir. Aqrosenozlarda tobii biotoplardan forqli olaraq adi vo
meso slileysining tosadiif edilmisdir.

3. Comon-meso qursaginin asas sakinlorina 4 ndv (adi siileysin, meso
stileysini, ki¢ik meso si¢ani, Xermon meso si¢ani) daxildir. Bu névler ¢comon-
meso qursaginin miixtalif biotoplarinda qeyds alinir.

4. Samur-Doavagi fiziki-gografi rayonunun yarimsohra vo ¢omon-meso
qursaqlarinda 11 név (Hind tirondazi, adi siileysin, mesa siileysini, Kigik-Asiya
dag orobdovsani, kicik orabdovsani, boz sicanciq, qirmiziquyruq qum sigant,
ictimai ¢Ol sicani, ev sig¢ani, kicik meso sicani, Xermon meso sigani)
imumidir,har ikisinds qeydo alinir.
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UZUMCULUYUN INKIiSAFINDA LONKORAN-ASTARA
IQTISADI-COGRAFi RAYONUNUN AZORBAYCANDA
YERININ QiYMOTLONDIRILMOSI

Agar sozlor: iqtisadi-cografi rayon, iiziimgiiliik, torpaq ortiiyii, aqroiqlim
ehtiyatlart, Déviat Programlari, kand tasarriifatt mahsulu

Moagalo tizimgiililylin inkisafinda Lonkoran-Astara igtisadi-cografi rayonunun
Azorbaycanda yerinin giymotlondirilmosino hosr edilmisdir. Uziimgiiliik sahasinin
inkisafinda Lonkoran-Astara regionunun Azorbaycanda yeri SSRI vo miistoqillik
dovrloari iizra tohlil olunmusdur. Mogalods Lonkaran-Astara igtisadi-cografi rayonunun
tobii soraiti tiziimgliiyiin inkisafi baximindan giymatlondirilmis, tizlimgiiliik toSarriifati
SSRI vo miistoqillik dévrlari {izro miiqayisali sokilds tohlil edilmisdir. Uziim okmalori,
yigim vo mohsuldarliq tizro gostaricilorin dinamikasi aragdirilaraq, regiona daxil olan
hor bir inzibati rayonun inkisaf imkanlar1 gostorilmisdir. Magalads regionlarin igtisadi
inkigsafinda moveud olan kaskin forqin aradan qaldirilmasini va regional tarazligin oldo
olunmasini tomin etmoys istigamatlonon regionlarin sosial-igtisadi inkisafi Dovlot
Programinin biitiin iqtisadi rayonlar iizra tohlili aparilmisdir. Lonkaran-Astara igtisadi-
cografi rayonunda kond tosSarriifatinin, xiisusilo tiziimgiiliyiin prioritet saha oldugunu
nozors alaraq, asaslandirilmis tokliflor verilmisdir.

M.3.Hcmaunosa

OLEHKA POJIN JISHKAPAH-ACTAPUHCKOI'O
3KOHOMMKO-TEOTPA®GUYECKOI'O PAUOHA
B PASBUTUU BUHOT'PAJJAPCTBA B ABEPBAMJIKAHE

Knwouesvie cnosa: s>xonomuko-zeocpaguueckuii paivioH, GUHOZPaAoapcmeo,
NOYBEHHDIIL NOKPO8, acpoxaumamuyeckue pecypcewl, 1 ocyoapcmeennvie Ilpocpammoi,
CeNbCKOXO03AUCNBEHHAS, NPOOYKYUSL

Cratpsi TOCBAIIEHa OIEHKE ponu JIAHKSIpaH-ACTapHHCKOTO HKOHOMHUKO-
reorpaduyeckoro  padiona  AsepOaiijpkaHa B Pa3BUTHH  BHHOTPAJapCTBA.
[IpoananusupoBano ponb JIsHKsIpaH-ACTapuHCKOTO peruoHa B AsepOaillpkaHe B
paszButuu BHHOrpamapctBa B roasl CCCP u 3a mepmon He3aBUCHMMOCTH. B cratbe
JlaeTcsl  OLIGHKAa IPUPOJHBIX YycloBud  JISHKSIpaH-ACTapUHCKOIO  3KOHOMHUKO-
reorpaduyeckoro paiioHa ¢ TOUKH 3pEHHs Pa3BUTUS BUHOTIPALapCTBa, CPABHUTEIHHO
aHanm3a BuHOrpagapctBa B CCCP u mepuona He3zaBucumocTu. M3yueHa AUHAMHKA
Iokasaresiel Mocaaky, cOopa M ypo’KallHOCTH BHMHOIPaJa, MOKa3aHbl BO3MOKHOCTH
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pa3BUTHSA KaXIOro aIMHMHHCTPATUBHOIO paiioHa, BXOJSILEr0 B COCTaB peruoHa. B
CTaThe aHAIM3UPYOTCS ['ocynapcTBeHHbIE MPOrpaMMbl COLUATIBLHO-3KOHOMHYECKOTO
pPa3BUTUSL PETHOHOB M BCEX OSKOHOMUYECKHMX pPETHOHOB, HAalpaBJIEHHBIE Ha
yCTpaHEHHE PEe3KHUX Pa3NU4YUi B 3KOHOMHUYECKOM Pa3BUTHUU PETHOHOB U JOCTIKEHUE
peruoHanpHOro OamaHca. Bl BHECeHbI OOOCHOBAaHHBIE MPEAJIOKEHUS, YUUTHIBAs,
YTO CENBCKOE XO3AHCTBO, OCOOCHHO BHHOTPAJApCTBO, SBISETCS TNPHOPUTETHBIM
HanpaBieHueM B JITHKsApaH-ACTapUHCKOM 3KOHOMHUKO-Teorpa)uuecKoM paiioHe.

M.Z.Ismayilova

ASSESSMENT OF THE PLACE OF LANKARAN-ASTARA
ECONOMIC-GEOGRAPHICAL REGION IN THE
DEVELOPMENT OF VITICULTURE IN AZERBAIJAN

Keywords: economic-geographical region, viticulture, land cover, agro-
climatic resources, State Programs, agricultural products

The article is devoted to the assessment of the place of Lankaran-Astara
economic-geographical region in the development of viticulture in Azerbaijan. The
place of Lankaran-Astara region in the development of viticulture in Azerbaijan was
analyzed in the period of the USSR and the period of independence. The article
provides an assessment of the natural conditions of the Lankaran-Astara economic
and geographical region from the point of view of the development of viticulture, a
comparative analysis of viticulture in the USSR and the period of independence. The
dynamics of the indicators of planting, harvesting and productivity of grapes have been
studied the possibilities for the development of each administrative region, being a part
of the region are indicated. The article analyzes the State programs of socio-economic
development of regions for all economic regions, aimed at eliminating sharp
differences in the economic development of regions and achieving regional balance.
Reasonable proposals were made, as mentioned that agriculture, particularly
viticulture, is a priority in the Lankaran-Astara economic and geographical region.

Azorbaycanda tiziimgiilik daha ¢ox investisiya colb edon saho Kimi
coxillik okmolorin strukturunda forglonir. Iqtisadi foaliyyst ndvloerinin
torkibinds yaradilmis olavo doyars malik vo iqtisadi rentabelli saho kimi
liziimgiiliik, yeni is yerlorinin yaradicisi kimi segilir.

Lonkoran-Astara igtisadi-cografi rayonu iziimgiliylin  inkisafi
baximindan slverisli tobii soraito malikdir. Belo ki, region orazisindo yayilan
torpaq tiplori, homginin su vo aqroiglim ehtiyatlar1 tiziim okinlorindo miisbat
giymatlondirilir. Regionda iiziim osason Colilabad, Lonksran vo Masalli
rayonlarinda becarilir (Astarada gisman).

Lonkoran-Astarada diizonlikds genis yayilmis boz-gahvayi torpaglarin
tip vo yarimtiplarine arazinin simal bolgasinds asason Colilabad vo gisman iso
Masalli rayonlarinda rast golinir. Osason taxil¢iligin vo iizlimgiiliiylin inkisaf
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etdirilmasi {igiin an miinbit torpaqlardan hesab olunur vo sahasi 97,2 min ha
olmagla, iimumi diizon torpaqlarinin taqriban 49,1%-ni ohato edir. Lonkoaran
ovaliginda genis saholords yayilmis sabalidi, boz, goman-boz, alliivial-caman va
bataqli torpaqlar hazirda miixtalif kond tosarriifat1 bitkilori altinda okib becarilir
[4,5.377].

Lonkaran regionu Azarbaycanin basqa regionlari ilo miigayisads six ¢ay
sobokasi ilo forglonir. Bu regionda monboyi Talis daglarinin suayricisinda
yerloson boyiik ¢aylar azdir. Algaqdagliq Alasar-Burovar silsilosindon baslanan
onlarla qisa ¢aylar iso orazinin hidroqrafiya sobokasinin miihiim torkib hissasi
olmaqgla, onun sixligin1 artirir. Regionun boylik caylari Bolgarcay, Viloscay,
Lonkarangay vo Astaragaydir [5, 5.187].

Kond tasarriifatinin inkisafinda miithiim shamiyyat kasb edan agroiglim
chtiyatlar1 Lonkoran-Astara iqgtisadi-cografi rayonu tizro tohlil edilmisdir.
Lonkoran-Astara igtisadi-cografi rayonunda aqroiqlim ehtiyatlarindan — timumi
radiasiyanin illik miqdarinda Cslilabad, radiasiya balansinin illik miqdarinda
Lonkaran, havanin orta illik temperaturunda Lankaran, Masalli, torpaq sathinin
orta illik temperaturunda Masalli, 5°C-don yuxari olan temperaturun illik
miqdarinda Masall, 10°C-don yuxart olan temperaturun illik miqdarinda
Lonkoran, havanin orta illik nisbi riitubstindo Lonkoran, yagintilarin illik
miqdarinda Lonkoran, qarla ortiilii giinlorin sayinda Colilabad, dolu diison
gilinlorin sayinda Calilabad rayonlar1 forglonir (Codval 1).

Cadval 1.
Lonkoran-Astara iqtisadi-cografi rayonunda aqroiglim ehtiyatlarimin paylanmasi
Lonkaran Masalli Colilabad
Umumi radiasiyanin illik miqdart, kkal/sm? 129,5 130,3 130,7
Radiasiya balansinin illik miqdari, kkal/sm” 59,3 52,7 47,7
Havanin orta illik temperaturu, °c 14,0 14,0 13,9
Torpagq sothinin orta illik temperaturu, °C 16 17 16
5°-don yuxari olan temperaturun illik miqdari 4870 4872 4842
10°-don yuxari olan temperaturun illik migdar 4275 4365 4344
Birinci payiz saxtasinin orta tarixi 08.12 30.11 30.11
Axirinc1 yaz saxtasinin orta tarixi 10.03 28.03 24.03
Havanin orta illik nisbi riitubati, % 79 78 76
Yagmtilarin illik miqdari, mm 1402 633 520
Qarla ortiilii giinlorin say1 13 14 15
Dolu diison giinlorin say1 0,4 0,2 0,5

[2] Manba: Haciyev Q.9., Rohimov V.O. Azarbaycan SSR inzibati rayonlarinin iglim
Saciyyasi. Baki: Elm, 1977, 270 s.
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Lonkoran-Astara igtisadi-cografi rayonunun {imumi respublika iizro
okmoalarin sahasinds pay1 1965-ci ilds 10,4%, 1975-ci ildo 16,5%, 1985-ci ilds
1S9 14,7% olmusdur. Bu pay 1965-1975-ci illords 6,1% artmis, 1975-1985-ci
illordo iso 1,8% azalmigdir. ©kmolorin 1965-ci ildo 21,3%-i, 1975-ci ildo
53,5%-i vo 1985-ci ildo 79,9%-i bar veran yasda olmusdur.

1965-ci ilds igtisadi-cografi rayon tizro okmalorin sahasinds Astara
0,04%, Colilabad 90,6%, Lerik 0,05%, Lankoran 8,1%, Masall1 1,1%, Yardimh
0,01%; 1975-ci ildo Astara 0,2%, Colilabad 93,8%, Lerik 1,8%, Lonkoaran
2,6%, Masall1 0,1%, Yardiml 1,4%; 1985-ci ildo Calilabad 74,0%, Lerik 8,1%,
Lankaran 2,9%, Masall1 7,9%, Yardimli 6,8% paya malik olmuslar (Cadval 2).

. Cadval 2.
SSRI dévriinda Lankaran-Astara iqtisadi-cografi rayonunda
tiziim aKini saholarinin inkisaf dinamikasi

Inzibati Okmalarin sahosi, ha | Ondan bar veron yasda, ha
rayonlarin illor

adlart 1965 1975 1985 1965 1975 1985
Astara 4 8 - 4 8 -
Coalilabad 7587 25533 27577 1274 13874 20330
Lerik 5 508 3050 3 - 3050
Lankaran 678 713 1096 447 649 1070
Masalli 93 49 2973 57 49 2831
Yardimli 1 400 2556 1 - 2484
Region 8368 27211 37252 1786 14580 29765
Azorbaycan 79870 164556 252737 32026 95102 205507

[71 Manba: Censcroe xo3siicTBo Asepbaiimkanckoii CCP. TocymapcTBeHHBII
Komurer Azepbanimkanckoit CCP o Cratuctuke. Cratuctuyeckuii COOpHUK, 4acTh
II. baky, 1987, 472 c.

Okmoalarin bar veron yasda olan paylart 1965-ci ildo Astarada 100%,
Colilabadda 16,7%, Lerikdo 60%, Lonkoranda 65,9%, Masallida 61,2%,
Yardimhida 100%; 1975-ci ildo Astarada 100%, Colilabadda 54,3%,
Lonkoranda 91%, Masallida 100%; 1985-ci ildo Colilabadda 73,7%, Lerikdo
100%, Lonkoranda 97,6%, Masallida 95,2%, Yardimlida 97,1% olmusdur.

1965-1975-ci illordo Lonkoran-Astara igtisadi-cografi rayonunda
okmoloarin sahasi 18843 ha, 1975-1985-ci illords 10041 ha artib. 1965-1975-ci
illarda okmalorin sahasi Astarada 4 ha, Colilabadda 17946 ha, Lerikds 503 ha,
Lonkaranda 35 ha, Yardimlida 399 ha artmis, Masallida 44 ha azalmisdir. 1975-
1985-ci illordo isa okmolorin sahasi Colilabadda 2044 ha, Lerikdo 2542 ha,
Lonkaranda 383 ha, Masallida 2924 ha, Yardimlida 2156 ha artmisdir.
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Lonkoran-Astara iqtisadi-cografi rayonunun tmumi respublika {izro
yigimda payr 1965-ci ilds 5,5%, 1975-ci ildo 16,1%, 1985-ci ilds iso 15,9%
olmusdur. Bu pay 1965-1975-ci illords 10,6% artmis, 1975-1985-ci illords iso
0,2% azalmigdir.

1965-ci ilds igtisadi-cografi rayon iizro iimumi yigimda Astara 0,2%,
Colilabad 64,8%, Lonkoran 33,9%, Masalli1 0,9%; 1975-ci ildo Astara 0,02%,
Colilabad 96,0%, Lankoran 3,8%, Masall1 0,08%; 1985-ci ilda Calilabad 80,3%,
Lerik 4,1%, Lonkoaran 2,9%, Masall1 9,8%, Yardimli 2,6% paya malik olmuslar.

1965-1975-ci illords Lonkaran-Astara igtisadi-cografi rayonunda iimumi
y1gim 93978 ton, 1975-1985-ci illordo 158843 ton artib. 1965-1975-ci illords
imumi yigim Astarada 13 ton, Colilabadda 92523 ton, Lonkoranda 1426 ton,
Masallida 16 ton, 1975-1985-ci illords iso Calilabadda 111755 ton, Lankaranda
3753 ton, Masallida 25506 ton artmigdir (Cadval 3).

‘ Cadval 3.
SSRI dovriinda Lankaran-Astara iqtisadi-cografi rayonunda iiziim
yigimi vo Mahsuldarligin inkisaf dinamikast

Inzibati Umumi y1§1m, ton ‘ Mohsuldarliqg, sent/ha
rayonlarin illor
adlari 1965 1975 1985 1965 1975 1985

Astara 16 29 - 39,6 36,3 -
Colilabad 4771 97294 209049 37,0 67,4 102,6
Lonkoaran 2496 3922 7675 55,2 60,4 71,7
Masalli 72 88 25594 12,5 18,0 90,3
Region 7355 101333 260176 36,075 45,525 65,66
Azorbaycan 131807 627658 1631922 40,6 64,1 78,6

[71 Manba: Censcroe xo3siicTBo Asepbaiimkanckoii CCP. TocymapcTBeHHBIIH
Komurer Azepbaiimxanckoit CCP no Craructuke. Cratucrunueckuii COOpHUK, 4acTb
IL. baky, 1987, 472 ctp.

1965-1975-ci illordo Lonkoran-Astara igtisadi-cografi rayonunda
mohsuldarliq 9,4 sent/ha, 1975-1985-ci illords 20,1 sent/ha artib. 1965-1975-ci
illordo mohsuldarliq Astarada 3,3 sent/ha azalmig, Colilabadda 30,4 sent/ha,
Lonkoranda 5,2 sent/ha, Masallida 5,5 sent/ha artmisdir. 1975-1985-ci illorda
isa Colilabadda 35,2 sent/ha, Lonksranda 11,3 sent/ha, Masallida 72,3 sent/ha
artmisdir.

Mohsuldarligin orta respublika gostaricisi ilo miiqayisado Loankaran-
Astara igtisadi-cografi rayonunda 1965-ci ildo 4,5 sent/ha, 1975-ci ildo 18,5
sent/ha, 1985-ci ildo 12,9 sent/ha asag1 rogqomlar gqeyds alinib.

Lonkoran-Astara igtisadi-cografi rayonunun {imumi respublika iizro
okmoalarin sahasinds pay1 2000-ci ilds 2,7%, 2010-cu ilds 11,2%, 2020-ci ilds
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159 10,1% olmusdur. ©kmalarin 2000-ci ildo 100%-i, 2010-cu ilda 59,4%-i va
2020-ci ilds 99,3%-i bar veron yasda olmusdur.

2000-ci ilds igtisadi-cografi rayon iizro okmolorin sahosindo Astara
0,5%, Lonkoran 94%, Masall1 5,4%; 2010-cu ildo Astara 0,2%, Colilabad 87%,
Lonkoran 11,5%, Masalli 1,2%; 2020-ci ildo Astara 0,3%, Colilabad 86,1%,
Lonkaran 12,3%, Masall1 0,9%, Yardimli 0,2% paya malik olmuslar.

Okmolarin bar veron yasda olan paylart 2000-ci ildo Astara, Lonkoran vo
Masallida 100%; 2010-cu ildo Astarada 75%, Colilabadda 58,8%, Lankaranda 59%,
Masallida 100%; 2020-ci ildo Astarada 78%, Colilabad vo Lonkoaranda 100%,
Masallida 62,5% olmusdur (Cadval 4).

Cadval 4.
Miistaqillik dévriinda Lankaran-Astara iqtisadi-cografi rayonunda
tiziim aKini saholarinin inkisaf dinamikasi

Inzibati Okmalorin sahasi, ha | Ondan bar veron yasda, ha

rayonlarin illar
adlart 2000 2010 2020 2000 2010 2020

Astara 2,0 4,0 50 2,0 3,0 3,9
Calilabad - 1507,0 1401,0 - 887,0 1401,0
Lonkaran 364,0 200,0 200,0 364,0 118,0 200,0
Masallt 21,0 21,0 16,0 21,0 21,0 10,0
Region 387,0 1732,0 1626,0 387,0 1029,0 16149

Azorbaycan 14218,0 15436,3 16068,4 13879,0 11166,3 14910,8
[1] Manba: Azarbaycanin kond tosarriifati. ARDSK. Baki, 2021, 773 s.

Iqtisadi-cografi rayonda okmolorin sahasi 2000-2010-cu illords 1345 ha
artmig, 2010-2020-ci illordo isa 106 ha azalmisdir. 2000-2010-cu illorda
okmolorin sahasi Astarada 2 ha artmis, Lonkoranda 164 ha azalmisdir. 2010-
2020-ci illordo iso okmolorin sahasi Astarada 1 ha artmis, Colilabadda 106 ha,
Masallida 4 ha azalmigdir.

Lonkoran-Astara igtisadi-cografi rayonunun {imumi respublika iizro
yigimda payr 2000-ci ildo 1,6%, 2010-cu ildo 4,1%, 2020-ci ilds iso 11,8%
olmugdur. Bu pay 2000-2010-ci illordo 2,5%, 2010-2020-ci illords iso 7,7%
artmigdir.

2000-ci ilds igtisadi-cografi rayon iizro timumi yigimda Astara 1,8%,
Colilabad 84,1%, Lonkoran 1,2%, Masall1 12,7%; 2010-cu ildo Astara 0,3%,
Colilabad 78,9%, Lonkoran 7%, Masalli 13,6%; 2020-ci ildo Astara 0,1%,
Colilabad 93,1%, Lonkoran 2,4%, Masalli 4,3%, Yardimli 0,01% paya malik
olmuslar (Cadval 5).
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Cadval 5.
Miistaqillik dovriinda Lonkaran-Astara iqgtisadi-cografi rayonunda iiziim
yigimi vo Mahsuldarligin inkisaf dinamikast

Inzibati Umumi y1§1m, ton | Mohsuldarliq, sent/ha
rayonlarin illor

adlari 2000 2010 2020 2000 | 2010 | 2020
Astara 23,0 20,6 25,1 115,0 68,7 64,4
Calilabad 1065,0 4260,0 22900,0 - 47,8 113,7
Lonkaran 16,0 378,5 592,2 - 29,5 29,3
Masalli 162,0 736,0 1065,0 47,0 92,9 246,0
Region 1266,0 5395,1 24586,5 3,2 46,7 103,9
Azorbaycan | 76933,0 | 129536,4 | 208019,1 35,8 74,7 99,4

[1] Manba: Azarbaycanin kond tosarriifati. ARDSK. Baki, 2021, 773 s.

2000-2010-cu illordo Lonkoran-Astara iqtisadi-cografi rayonunda
imumi y1gim 4129,1 ton, 2010-2020-ci illords 19191,4 ton artib. 2000-2010-cu
illords iimumi yigim Astarada 2,4 ton azalmis, Colilabadda 3195 ton,
Lonkoranda 362,5 ton, Masallida 574 ton artmisdir. 2010-2020-ci illords isa
Astarada 4,5 ton, Colilabadda 18640 ton, Lonkoranda 213,7 ton, Masallida 329
ton artmisdir.

2000-2010-cu illordo Lonkoran-Astara igtisadi-cografi rayonunda
mohsuldarliq 43,5 sent/ha, 2010-2020-ci illordo 57,2 sent/ha artib. 2000-2010-
cu illordo mohsuldarliq Astarada 46,3 sent/ha azalmig, Masallida 45,9 sent/ha
artmisdir. 2010-2020-ci illords iso Astarada 4,3 sent/ha, Lonkoranda 0,2 sent/ha
azalmis, Calilabadda 65,9 sent/ha, Masallida 153,1 sent/ha artmisdir.

Mohsuldarligin orta respublika gostoricisi ilo miiqayisodo Lonkoran-
Astara iqtisadi-cografi rayonunda 2000-ci ildo 32,6 sent/ha, 2010-cu ildo 28
sent/ha asag1, 2020-ci ildo iso 4,5 sent/ha yuxar1 rogomlor geyds alinib.

Uziimgiiliiklo bagli problemlorin halli, iiziimgiilik vo sorab¢iligim
kompleks inkisafini tomin etmok mogsadilo “2012-2020-ci illordo Azorbaycan
Respublikasinda iiziimgiilliyiin inkisafina dair Dovlst Proqram1” hazirlanmigdir.
Uziimgiililyiin inkisafina dair Dévlet Programinin moqsadi ohalinin tozo vo
keyfiyyatli siifrs liziimiino olan tolobatinin 6donilmasi, sorabgiliq vo liziim emal
miuossisolorinin - xammal tominatinin  yaxsilasdirilmasi, sorab vo {iziim
mohsullarinin  ixracinin artirilmasi1 {ligiin - 6lkado {izlimgiiliiyiin  inkisafini
stimullagdirmaqdan ibaratdir [6].

“Regionlarm  2014-2018-ci illordo sosial-iqtisadi inkisafi Dovlot
Programi”nda iiziimgiiliik, tinggilik vo digor kond tosorriifatt mohsulllarinin
istehsali vo emalinin dostoklonmosi moqgsadilo Abseron iqtisadi rayonunda
Abseron, Aran igtisadi rayonunda Beylogan, Goycay, Kiirdomir, Sabirabad va
Salyan, Dagliq Sirvan igtisadi rayonunda Agsu, Qobustan, ismayilli vo Samaxi,
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Lonkoran-Astara iqtisadi rayonunda Colilabad vo Masalli, Yuxari Qarabag
iqtisadi rayonunda Fiizuli vo Tortor, Soki-Zaqatala iqtisadi rayonunda Qabalo,
Oguz vo Soki, Goncoe-Qazax iqtisadi rayonunda Agstafa, Goygol, Qazax,
Samux, Somkir vo Tovuz rayonlarinda sanaye vo kond tosorriifati istehsalinin
genislondirilmasi  todbirlori Kond Tasarriifati Nazirliyino tapsirilmigdir.
Naxg¢ivan MR iqtisadi rayonunda tiziimgiiliikk plantasiyalarinin salinmasinin
dastoklonmaesi Naxg¢ivan Muxtar Respublikasinin Nazirlor Kabinetino havals
edilmisdir [3, s.115-116].

Uziimgiililyiin inkisafinda Lonkoran-Astara igtisadi-cografi rayonuna
daxil olan inzibati rayonlarin Azorbaycanda yerinin SSRI (1965, 1975 vo 1985-
ci illor) vo miistaqillik (2000, 2010 vo 2020-ci illor) dovri iizro
qiymotlondirilmosi aparilmigdir. SSRI dévriinde 1965-ci ilda iiziim okini va
yigimina gora Colilabad 2-ci (Samaxidan sonra), 1975 vo 1985-ci illords {iziim
okini vo yigimina goro Colilabad 1-ci yerds olmusdur. Miistoqillik dévriinda
2000-ci ildo iiziim okinina goroe Lonkeoran 2-ci (Xagmazdan sonra), liziim
yigimina gora Calilabad 2-ci (Xagmazdan sonra), 2010-cu ilde {iziim okinino
goro Colilabad 1-ci, iizim yigimima goro Coalilabad 2-ci (Semkirdon sonra),
2020-ci ildo tiziim okinino goro Colilabad 2-ci (Samaxidan sonra), iiziim
yigimma gors Calilabad 2-c1 (Somkirdon sonra) yerds qorarlasmisdir.
Tohlillordon goriindiiyli kimi tizlimgiiliiylin inkisafina gore Colilabad rayonu
noinki Lonkoran-Astara regionunda, homg¢inin Azorbaycanda forqlonir.

2020-ci ildo Azorbaycanda 16068,4 ha iiziim okmoalorindo Baki 8%,
Nax¢ivan 9,4%, Abseron-Xizi 1%, Dagliq Sirvan 19,6%, Gonco-Daskoson
12,2%, Qarabag 1%, Qazax-Tovuz 13,2%, Quba-Xa¢maz 4,9%, Lonkoran-
Astara 10,1%, Morkozi Aran 3,8%, Mil-Mugan 1,3%, Soki-Zagatala 5,9%,
Sorqi Zangozur 0,1%, Sirvan-Salyan 8,8% paya malik olmusdur. 2020-ci ilds
Azorbaycanda 208019,1 ton iizim yigiminda Baki 7,3%, Naxg¢ivan 8,1%,
Abseron-Xiz1 0,4%, Dagliq Sirvan 9,4%, Gonco-Daskoson 9,8%, Qarabag
3,9%, Qazax-Tovuz 28,4%, Quba-Xag¢maz 3,5%, Lonkoran-Astara 11,8%,
Markazi Aran 3,1%, Mil-Mugan 3%, Soki-Zaqatala 5,1%, Sorqi Zongozur
0,09%, Sirvan-Salyan 5,4%-lo forqlonmisdir. Uziimgiilik tosorriifatinda
igtisadi-cografi rayonlarin respublikada pay gostoricilorini tohlil etsok,
Lonkoran-Astara regionunun iiziim okmolorindo 4-cii (Dagliq Sirvan, Qazax-
Tovuz vo Gonco-Daskosondon sonra), liziim yigiminda ise 2-ci (Qazax-
Tovuzdan sonra) yerds oldugunu gorarik.

Yuxarida yazilanlar1 hakim tutaraq, Uziimgiiliiyiin inkisafina goro
Lonkoran-Astara  iqtisadi-cografi ~ rayonunun  Azorbaycanda  yerinin
qiymatlondirilmasine dair asagidaki naticolora galmak olar:

- regionun  tobii  soraiti  Uziimgiliyiin  inkisafi  baximindan
giymatlondirilmis va arazinin alverisliliyi miiayyon olunmusdur;
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o

Azorbaycanda lizimgitliklo bagh problemlorin halling
istigamotlonmis “Uziimgiiliiyiin inkisafina dair Doévlot Proqrami” vo
“Regionlarin sosial-iqtisadi inkisafi Dovlot Progqram1”
osaslandirilmisdir;

Lonkoran-Astara igtisadi-cografi rayonunun iiziim oKini vo yigimina
goro SSRI  vo miistoqillik dovrii {izro Azeorbaycanda yeri
giymotlondirilmis, regiona daxil olan Coslilabad rayonunun iistiin
movqgeyo malik olmas1 miioyyon edilmisdir;

Lonkaran-Astara igtisadi-cografi rayonunda tiziim oakmalarinin sahasi,
liziim y1gim1 vo mohsuldarliq gostoricisi SSRI vo miistoqillik dovrlori
tizra statistik molumatlar asasinda tohlil edilmisdir.
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yazilmig xiilasolor bir-birinin eyni olmali vo magalonin  mozmununa uygun
olmalidir.

Mogalalorda verilon sokil, rasm, grafik va cadvallor diizgiin, aydin vo matn
igarisinda olmali, onlara aid olan yazilar altinda yazilmalidir.

Istinadlar motn igorisindo kvadrat métorizodo gostorilmoklo mogalonin sonunda
olifba ardicillig1 ilo nomralonmalidir. Masalon: [1, s.8].
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(monografiya, darslik, elmi magalo va s.) asili olaraq verilmolidir. Simpozium,
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gostarimoalidir.

Mogalalarin hacmi: 5-12 sohifo.

Mogalalor miitoxassis rayi (moxfi olaraq) osasinda jurnalin redaksiya heyatinin
gorari ilo ¢ap olunur. Redaksiya diizaliglor etmok ticiin mogaloni miisllifo gaytara
bilar.

Mogaloda gedon hor hansi bir elmi yenilik, tezis vo s. tli¢lin miiallif saxson
moasuliyyat dasiyir.

Jurnalda darc olunmayan magalslor geri gaytarilmur.
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