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CEJIEKTUBHOE JUCITPOITIOPIIMOHUPOBAHUE 3TUJIBEH-
30JIA HA MOJUPUIITNPOBAHHbBIX
HEOJIMTAX TUITA ZSM-5

®yan Kepumon
bakunckuii I'ocyoapcmeennwiii Ynusepcumem
fuad_kerimli80@mail.ru

KaTaam3aTopsl Ha OCHOBE BHICOKOKPEMHE3EeMHBIX 1eonuToB Tnna MFI(ZSM-
5) aBnsAtOTCA HaMOOJee MEePCIeKTHBHBIMH IS TOJyYeHHUS Mapa-3aMenieHHbIX ajl-
KHJIapOMaTHYECKUX YTIIEBOJOPO/IOB B Mpolieccax M30MEpU3alNH, alKUIUPOBAHUS
U AUCIIPONOPIIMOHUPOBAHUS apOMATHYECKUX yIieBogopoos [1,2].

B HacTosmeil paboTe U3y4eHO BIUSHHUE PUPOIBI U KOHLIEHTPALIMU METaJUIOB
1B noarpynme! ckaugust (Sc,Y) u nantana (La, Pr, Ho, Yb) Ha cBolicTBa neonura
H-ZSM-5 (Si02/Al,03=61) B peakuuu AUCHPONIOPLIHOHUPOBAHUS STHIOCH30a.

Karammsaropsl, mogudumuposannsie 1,0-7,0 mac.% momudukaTopa momyda-
JIU TI0 METOJIMKE OTMHCcaHHOW B pabote [2]. CHHTEe3MpOBaHHbBIE KaTAIN3aTOPhI ObLITH
oxapakrepu3oBanbl Metogamu POA, bOT u TII[I-ammuaka. DKCIEpUMEHTHI TIPO-
Bogwiu B uHTepBaie Temmeparyp 250-400°C, monpHOM otHomeHuu CgHio:Ho
paBHOM 3:1 1 06BeMHOI ckopocTH mofaur chipbs 1u”'. H-ZSM-5 nposBiseT BbI-
COKYIO aKTHBHOCTb B JMCIIPONOPIIMOHMPOBAHUM 3THiIOeH30a. OqHAKO, TpoIiecce
MIPOTEKAET HECENIEKTUBHO M COMPOBOXKAAeTCa 00Opa3oBaHMEM 3HAYUTEIBHOTO KO-
nryecTBa mo0oyHbIX mpoaykToB (18,4 mac.%). Kpome Toro B nHTepBasie Temiepa-
Typ 280-400°C coxepkanue m-mudTinden3ona (J9bB) B cmecu JI9b cocraBiser
38,2-45,9%.

YcTaHOBIEHO, YTO NPUPOJA U COJEpXKaHWE MOIU(HKAaTOpa CYLIECTBEHHO
BIMSET HAa CEJIEKTUBHOCTH JUCIPOIOPIMOHMPOBAHHUS M Ha Iapa-CelIeKTUBHOCTb
KaTajaus3aTropa.

Ha ocHoBaHuMM JaHHBIX, MOJyYEHHBIX METOJOM HU3KOTEMIEpAaTypHOW aj-
copboumu azora (bOT u TII/[-aMMuaka) moka3aHo, 9YTO B pe3yiIbTaTe XUMHYECKOTO
MOJU(HUIMPOBAHUS TIPOUCXOAUT YMEHBIICHHE 00iero oobeMa 1mop, oopazoBaHue
HOBBIX ME30IOp M CYIIECTBEHHOE YMEHBLICHUE KOHIIEHTPAIlMU CUJIBHBIX OpeHcTe-
JOBCKUX KHCJOTHBIX LEHTPOB M 0OPa30BaHWE HOBBIX JIbIOMCOBCKHUX KHCIIOTHBIX
LIEHTPOB, KOTOPbIE UIPAIOT BaXKHYIO POJIb B IIOBBILIEHUH I1apa-CEIEKTUBHOCTH Ka-
Tajau3aTopa.

VY CTaHOBJICHO, YTO Mapa-CeIEKTUBHOCTH BO3PACTACT C yBEIMYECHHEM COJIEp-
XKaHus Momudukaropa B KaranmzaTope. Cpenu HccIelyeMbIX KaTalu3aTOpOB
HanOOJBIIYI0 CEIEKTUBHOCTD MO M-3TUI0CH301y (69,3%) NeMOHCTpUpPYET KaTalln-
3atop 5%La-HZSM-5.

Jlutepatypa

1. Janardhan H.L., Shannbhag G.V., Halgeri A.B. // Apll.Catal. A. 2014. v.471. p.12-18.
2. Kepummm @.11., MareppamoB A.M., Mamenos C.D. // XK. Xumnudeckux mpooiem.
2017. Ned. ¢.425-429.



«Kimya va kimya texnologiyast» Respublika elmi konfransi

QORB BOLGOSININ TORPAQLARINDA
AGIR METALLARIN TODQIQi

Sevinc Haciyeva!, Zenfira Agayeva?, Hicran Roafiyeva!
Baki Dévlat Universiteti*
AMEA Kataliz vo Qeyri-iizvi kimya Institutu?
aytan.samad@gmail.com

Ekoloji baximdan torpaq ortiiyliniin todqiqi ¢ox miihiim shomiyyste malikdir.
Bunun {giin ekoloji aragdirma sonaye saholori yerloson qorb bdlgesindo
apartlmisdir. Torpaqda kimyevi cirklondiricilorinin miqrasiyast ¢otin vo uzun
miiddat tolob etdiyino goro mohz homin sahonin aragdirilmasina ehtiyac vardir.
Tadqiqat naticesinds bazi agir metallarin miqdariin normadan artiq olmasi ekoloji
qiymatlondirmoads oshamiyystli faktordur. Agir metallar yanma mshsullarinda,
metallurgiya tullantilarinda miixtolif nisbatds rast galdiyindon onlarin otraf miihito
zorarli tasiri ayri-ayr elementlarin tosirindon giiclii olur.

Tozs torpaq niimunslari laboratoriyada xiisusi yerlords acgiq havada, kolgade
vo ya 30-40°C- -do quruducu skaflarda qurudulur. Quru niimunolori perqgament vo
ya kalka tlizorino tokiib, koklori vo igorisinds olan qirmmtilart kenar edib, koklori
silkolomoklo torpaqdan tomizlayirlor. iri torpaglart hovongda 5-10 mm dlgiisiino
qodor ozirlor. Niimunoni qarisdirib kalka iizorindo kvadrat soklinda yayirlar. Ikiqat
kvadratlagdirma yolu ilo orta niimuns gotiiriib (toxminon 200 q) saxlanma iigiin
(igarisina avvalcadon niimuns haqqinda verilonlorlo doldurulmus etiket qoyulan)
nomrolonmis qutu vo ya bankaya bosaldilir, laboratoriya jurnalinda sira ndmrosi
gostarilmaklo qeyds alinir [1-5]. Sonra niimunalar element analizatorunda aparilir.
Tadqgiqat iicin Gencoa Al zavodunun orazisindon iist soth toboaqesi vo 30 sm
darinlikdon niimunolor gotiiriilmiis vo analiz edilmisdir. Alinan naticalor Cadval 1-
do geyd edilmisdir.

Cadval 1. Ganca Al zavodundan gotiirilmiis niimunalarin naticalari

Metallar Gonco Al zavodundan Al zavodustrafindan 30 sm dorinlikden
st gatdan
K 1.201 1.266
Na 2.087 2.286
Mg 5.425 5.836
Ca 2.339 3.817
Ti 0.438 0.436
\ 0.01 0.011
Cr 0.015 0.017
Mn 0.096 0.102
Fe 5.106 5.448
Co 0.004 0.005
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«Kimya va kimya texnologiyast» Respublika elmi konfransi

PIROQALLOL OSASINDA SINTEZ EDILMIi$
AZOBIRLOSMONIN BOZi NADIiR TORPAQ
ELEMENTLORININ TOYININDO TOTBIQI

Aysel Babayeva, Forqana Xolilova
Baki Doviat Universiteti
babayevaaysel100@gmal.com

Nadir torpaq elementlori sonayenin miixtalif saholorinde genis totbige
malikdirlor. Bu elementlorin on miihiim totbiq saholori radiotexnika, elektrotexnika,
atom texnkasi vo tibbdir. Bundan bagqa nadir torpaq elementlori siiso vo optika
sonayeesindo, xlsusi keramika momulatlarmin hazirlanmasinda totbiq edilir.
Bunlarla slagodar olaraq gosterilon materiallarda NTE-nin kicik miqdarmin daqiq,
ekspres toyin edilmasi mithiim analitik masaladir. NTE-nin fotometrik toyini ii¢lin
miixtalif izvi regentlorden istifads edilir. Bu reagentlor icerisindo azobirlogsmalor
xtisusi yer tutur [1,2]. Toqdim olunan isds piroqallol esasinda sintez edilmis tizvi
reagentin Sm(III), Ga(Ill), La(Ill) amolo gotirdiyi kompleks birlosmo fotometrik
tadqiq edilmisdir. ©dobiyyatda molum olan materiallar asasinda bu iizvi reagent
sintez olunmusdur.

HO OH

HO N=N

Bu reagentin Sm(III), Gd(III), La(III) ilo omalo gotirdiyi kompleks birlogmoni
tadqiq etmok TUg¢iin kompleksomoalogalmonin pH-dan, dalga uzunlugundan,
reagentin qatiligindan, temperaturdan, vaxtdan asililigi Oyronlmisdir. Miixtalif
fiziki-kimyovi metodlarla kompleksin torkibindo M:L nisboti miioyyon
edilmisdir.Hor bir kompleks tiglin doracali qrafike tabegilik intervali miioyyon
edilmis vo konar ionlarin tosiri arasdirilmigdir. Kompleks birlosmonin osas
spektrofotometrik xarakteristikalaricodvolde gdstorilmisdir.

Kompleks | Amd AL | pH | M:R| &10° Ber ganununa tabegilik
La 421 27 | 4 1 3,01+0,05 0,52-5,56
Sm 431 39 | 4 |1 6,72+0,04 0,60-6,00
Gd 424 32 | 4 |l:1 6,85+0,06 0,94-9,42
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2,3,4-TRIHIDROKSIi-4-XLORAZOBENZOL REAGENTI iLO
Sm(III), GA(IIT) VO La(IIl) 9OMOLO GOTIiRDIiYi KOMPLEKS
BIRLOSMONIN FOTOMETRIK TODQIQi

Aysel Babayeva, Famil Ciraqov
Baki Doviat Univeristeti
babayevaaysel100@gmail.com

Odobiyyatdan molumdur ki, piroqallol osasinda sintez edilmis {izvi
reagentlor bir sira metallarin fotometrik toyininds perspektivli tizvi reagentlor kimi
istifada edilir [1,2]. Togdim edilmis isdo pirogallol osasinda sintez edilmis 2,3,4-
trihidroksi-4’-xlorazobenzol (R) reagenti ilo Sm(IIl), Gd(III) vo La(Ill) amals
gotirdiyi kompleks birlosmo fotometrik todqiq edilmisdir. Bu metallarin R-ilo
kompleksomoalagatirmosini miioyyonlagdirmak {igiin miihitin pH-dan asili olaraq
isiqudma spektri ¢ixarilmigdir. Tocriiba gostorir ki, biitiin komplekslarda
kompleksomalogalmonin optimal soraiti pH  6-ya uySun golir.Metallarin
tobiatindon asili olaraq komplekslorin udma spektrlori bir-birindon forqlonir vo bir
maksimumla xarakterizo olunur, reagentinisiqudma spektrino nozoron gipsoxrom
sirismo  bag  verir. Kompleksomologolmoys reagentin  qatilifinin  tosiri
Oyronilmisdir, miioyyon edilmisdir ki, bu metallarin kompleksin torkibins
kecirmok ti¢iin 1-10-4 M reagent mohlulu tolob olunur. Bu metallarin R-ilo omoalo
gotirdiklori kompleks birlogmolorde komponentlor nisbati izomolyar seriyalar,
Starik-Barbanelin nisbi ¢ixim metodlari ilo 6yronilmisdir

Komplekslorin =~ molyar udma omsallart dorocoli  qrafiko  osason
hesablanmigdir.

Komp- | Amer | AX | pH M:R | &10° Berqanu-
leks nuna
tabegilik
La 515 |43 6 1:2 4,34+ 0,01 | 0,56-5,56
Sm 527 |31 6 1:2 3,35£0,05 | 1,20-7,20
Gd 535 |17 6 1:2 6,47+0,07 | 1,26-6,28
I9dabiyyat

1. 1.PaxumoB P.A.KapuOwpsan M.A. Hzyuenume ¢ramekcona Kak (POTOMETPHICCKOBO
peareHTa Ha HOHBI HeoauMa/ Xumust. @usuoin: Tes3 noxi. Actpaxans, 1998, c. 26.

2. Pemanacuananma I'.J[., Kupan K.T. HoBrlii criekTpodoToMeTpHdecKoil METO I Ompee-
JICHUS TEPHHA C MOOIIBI0 JICHKO(OPMBI IUCYIPHHOBO cuHEBO // JKypHan aHanutHde-
ckoit xumuu. 2003, E.58,Ne10, ¢.1033-1036
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DETERMINATION OF CHROMIiUM(VI)
IN STEEL AND SOIiL SAMPLES

Novrasta Hasanova', Firuza IsmailovaZ, Naiba Efendiyeva?
Azerbaijan State University of Oil and Industrial*
Azerbaijan State Pedagogical University?
zalov1966@mail.ru

In this work, we studied complexation in a liquid extraction system contain-
ing Cr(VI), o-hydroxythiophenols (HTPD) [2-hydroxy-5-chlorothiophenol (HCTP)
and 2-hydroxy-5-bromothiophenol (GBTP)] and hydrophobic amines (Am) {o-
tolidine (o-Tol), m-tolidine (m-Tol) and p-tolidine (p-Tol)} and show the potential
of this system for the determination of Cr(VI ) in real samples.

It is known that o-hydroxythiophenolshave reducing properties in acidic me-
dium. It was found that the spectrophotometric characteristics of the mixed-ligand
complex (MLC) of Cr(VI) and Cr(IIl) were identical i.e. in the interaction with
HTPD, Cr(VI) was reduced to Cr(III).

CHCl3, CCls and C,H4Cl, appeared to be the best extractants. All the further
investigations were carried out with chloroform.

After a single extraction with chloroform, 98.2-98.8% of chromium was ex-
tracted as an ion associate. Studying of dependence of a complex formation from
pH showed that, the exit of complexes of chromium is maximum at pH 3.0 — 5.0.

For the formation and extraction of MLC, a 26-30-fold excess of complexing
reagents is required; for example, the optimal conditions for formation and extrac-
tion of these compounds are provided by 1.0x10° M HTPD and (1.12-1.16) x10?
M Am.

Unlike single-ligand complexes, mixed-ligand complexes of Cr (III) with
HTPD and Am were stable in aqueous and organic solvents and did not decompose
for two days, or over a month after extraction. The required duration of the phase
contact was 15 min.

Neither the metal ion nor the reagent has appreciable absorbance at specified
wavelengths. Hence further studies were carried out at 475-492 nm. The molar
absorptivity of the complex was calculated with Komar method to be &= (3.1-
3.3)x10%

The formation of MLC can be presented in the following way. When chro-
mium ion interacts with three molecules of o-hydroxythiophenols, they form three-
charged anionic complexes, which were extracted with three molecules of proto-
nated Am.

The disappearance of the pronounced absorption bands in the 3200-3600 cm™
! with a maximum at 3452 cm™ 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 2585 cm™ shows that the -SH group in-
volved in the formation of coordination bond in the ionized state. Detection of the
absorption bands at 1387 cm™ indicates the presence of a protonated o-tolydine.

11
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Calculation of extent of polymerization of complexes was carried out on the
equation. The made calculations showed that MLC in an organic phase won't be
polymerized and are in a monomeric form ( y =1.09-1.15).

The results showed that great excesses of alkali, alkali earth, and rare earth
elements, as well as NO3, Cl0s, SOs*and CH3COO do not interfere determination
of chromium. Interference of most cations masked by the addition of complexone
III. Tartrate mask the milligram quantities of Ta, Ti, W and Mo. Zr fluorides
should mask, and copper-thiourea.

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 Cr(III) may be determined in the range 0.5-20.0 pg/ml.

The developed analytical technique was used to analyze real samples.

12
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OINNIPEJAEJIEHUE HUKEJISA(II) B CTOYHBIX BOJAX

3oxpa AckepoBa, Anu 3anoB, Cesua lllnpanmesa
Aszepbationcanckuii I ocyoapcmeennwiii [ledazocuueckuii Ynusepcumem
zalov1966@mail.ru

Hacrosmas padora mocssiieHa crieKTpohoTOMETPUIECKOMY U3yUEHHUIO B3a-
MMOJIEHCTBHS HUKeIs ¢ a3oMepkanTodenonom (AM®, HoL) {1-(2-mupuannazo)-2-
rugpokcu -4-mepkantodenon ([IMM®), 1-(5-xmop-2-nupuaninaso)-2- THIPOKCH -
4-meprantopenon  (XIII'MD),  1-(5-Opom-2-tupuaminazo)-2-rTuApokcu  -4-
mepkanrtopenon  (BIII'M®),  1-(5-wmon-2-mupuaniaso)-2-  THAPOKCH — -4-
mepkanropenon (MIII'M®D)} B mpucyrctBum amuHodenomnoB (AD): 2-(N,N-
muMmetunaMuHoMe TN )-4-metnndenon  (AD;), 2-(N,N-auMermiaMuHOMETHI)-4-
xyopdenon (AD,).

AM® — KpHCTaUIMYECKOE BELIECTBO KEJIBTO-3€JIEHOr0 ILBETA, IUIOXO pac-
TBOPUMOE B BOJIE, B KHCJIOTaX, YaCTUYHO PACTBOPHMOE B IIEI0Yax, alleTOHEe, XO-
poro pactBopumoe B xiopodopme. B 3aBucuMoctu ot KucnotHocTH cpeasl AMOD
MOKET cyliecTBoBath B Buae Tpex ¢opm: HoR, HR", HR*. Ilepssiit npoton -SH
rpynnsl oTimerwisierca npu pH>3; BTopoit poToH okcurpynmnsl — npu pH>6. Ilpu
OJTHOKPATHOW 3KcTpakiuu xjaopodopmom u3 Biaekaetrcs 97.1-98.9% wuukemnsi(1l) B
Bune PJIK. OntumanbHbIi MHTEpBal KUCIOTHOCTH, MPU KOTOPOM ONTHYECKas
IIOTHOCTh MaKCUMaJIbHA W TIOCTOsTHHA, HaxoauTcs npu pHom. 2.4 — 6.5 (pHes. 0.7
— 8.4). PJIK Ni(Il) ycToifunBBl B BOJHBIX U OPraHUYECKUX PACTBOPUTEISIX M HE
pasziararoTcs B TEYEHHE TPEX CYTOK, a IMOCIIe SKCTPAKIMH — Ooubiie Mecsia. Mak-
CUMallbHasl ONTHYECKas IJIOTHOCTh JOCTHTaercs B TedeHwe 8-12 mmH. Onru-
MaJbHBIM YCJIOBHEM OOpPa30BaHUS M OKCTPAKUUU JTHUX COEAWHEHUH SBISETCS
(1.12-2.34)x10" monb/n kounenTpanus AM® u (6.3-8.4)x10* moms/m — AD. Dkc-
tpakTbl PJIK Ni(Il) mogunHsAI0TCS OCHOBHOMY 3aKOHY CBETOTIOTIIONIEHHUS TIPU KOH-
nentparusix 0.5-18 mxr/mi. Crenens uspnedenus Ni(Il) B Buge PJIK He 3aBucut
OT COOTHOIIECHHUsSI 00HEMOB BOJHOM M OPraHWYecKoH (a3 B IIMPOKOM HHTEpBae
(ot 5:5 mo 100:5). MakcuManbHBI AHATUTHYECKHA CHUTHAT TIPU KOMILIEKCO-
obpazoBannn Hukenss ¢ AM® u AD 3ameren mpu 605-648 M. AM®D wmakcu-
MaibHO moriomaT npu 515-530 um. KontpactHOoCTh peakiuii Bbicoka: AM®
KpacHbI, a KOMIUIEKCHI — TOIy0OBaTo-3eN€HOro I1Beta. CTEeXHOMETPHIO HC-
CJIeyeMbIX KOMIUIEKCOB YCTaHABINBAIA METOJIaMH CABHUTa PABHOBECHUS U OTHOCH-
TenpHOTO BBIXOJAa. B cocraBe PJIK Ha 1 Momp HUKENS MPUXOIATCS MO 2 MOJIb
AM® u A®. CpaBHeHHE aHATUTHUYCCKIX BO3MOXKHOCTEH MCCICIOBAHHBIX pearcH-
TOB U TUAPOPOOHBIX aMHHOB ITOKA3bIBAECT, YTO KOHTPACTHOCTh M YYBCTBUTEIb-
HOCTb peakiuu ymenbiaercs B psay XIITM® — BIITTM® — UTITM® — TIT'M .

Crioco06 KOOpAMHAIMM HUKENs C JIMFaHAaMU YCTaHaBIUBAJIM C TIOMOIIBIO
UK cnextpockonuu. [Tonocer BanentHsix koiebanuit OH-rpynmst (3600-3200 cMm-
1), xoTopsie HabmomaroTcs B ciekTpe AM®, oTcyTcTByeT B KoMmimiekce. OTCyT-
CTBHE JTOM IMOJIOCHI B CIIEKTPa KOMILJIEKCA HUKEJsI CBUJIETEILCTBYET 00 00pa3zoBa-
Hun xumudeckuid cBsizb Ni-O. [Tonocer nornomenuss AM® npu 1395 cm-1 (-N=N-
) ememaercs K 1315 cM-1, KOTopble CBHIETEILCTBYET 00 00Opa30BaHUU KOOPIWHA-
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LMOHHOW CBSI3b aTOMa HHKENSl C STOM TPYNIOH. YMEHBIIEHHWE HHTEHCUBHOCTHU
nonock! mpu 2580 cm!, Habmomaemoii B ciektpe AM®, rosopur o Tom, uto —SH-
Tpylnma yd4acTByeT B OOpa3oBaHMHM KOMILJIEKCA BHOHW3POBAHHOM COCTOSHUH.
[Ipeanonaraercsa, uto AM® sBiseTcs TPEXACHTATHBIMIUTAHAOM, KOOPIUHUPO-
BanHOM ¢ Ni?" uepes atom aszora asorpynmsl (VN=N =1395 cm™'), npuauHOBbIi
azoT (VC-N =1290 cm™'; vC-N =1170 cm™') u atom kucmopona (5C-O = 1250). O6-
Hapy KeHHe TI0NI0C TIornomenus npu 1370 cM™' cBHAETENLCTBYET 0 HATMYHH HPO-
ToHHpoBaHHOTO AD.

Tepmorpasumerpuueckoe uccienoBanue komruiekca [Ni( [II'M®D), [(AD,)s:
MTOKAa3aJio, 9TO €r0 TEPMHUYECKOE pa3jioKeHUE MPOTEKAaeT B TpU cTamguu: mpu 60 —
120°C yneryuuBaetcst Boja (motepst Maccel — 2.14%) , mpu 340 — 390°C paznara-
ercst AD (moteps maccel 38.48 %), a mpu 490-510°C — I[II'M® (moteps macchl
59.45%). Koneunsrii mpoAyKT Tepmoinia komiurekca — NiO.

Ompenenennto Ni(Il) c AM® u AD He MeIIarOT UOHBI MIETOYHBIX, IEI0Y-
HO-3eMeJbHBIX AeMeHToB U P3D. Memaromee Biusaue Nb(V), Ta(V), Ti(IV)
yCTpaHeHo ¢ TmoBkImeHneM pH u ¢ moMomeio Gpropua-uoHa. Memaroriee BIusHAE
Ti(IV) — ackop6unoBoii kuciotoi, Cu(ll) — TnomoueBunoit, a Mo(VI) u Nb(V) —
OKcaJlaT-HOHOM.

Omnpenenenue Hukeasi(Il) B Boge. /[ ananuza B3suiv 171 CTOUHON BOIBI,
BBITIAPWIIA IO TTOJTYYEHHUS 0CaKa, He TOBOS 10 KumeHus. OcaoK pacTBOPHIH B 5
mi HNOs, nepeBenu B kos10y emk. 50 Ml U pa30aBwiId BOJIOU 10 MeTKU. B anuk-
BOTHOM yactu onpezaensiiu cogepkanue Ni(Il) c AM® u AD. Crounas Boga: Bse-
geHo 2 wmr/a; Haitneno, 2.55+0.05 mr/n. JlonHble oTiokeHus:: BBemeHno 2 mr/m;
Haiigeno, 2.25+0.04 mr/m.
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MN3YYEHUE PEAKIIUU KOMIIVIEKCOOBPA30OBAHUA MEIN
1 C AMUHO®EHOJIAMMU OITPEJAEJEHUE MEJIHN B ®ACOJIN

Yunrus Pacyios!, N'oanap Iyceiinosa'?, Anu 3anos?
Hucmumym negpmexumuueckux npoyeccos um. FO.I Mameoanuesa AHAH*
Azepbatiodcanckuii 20cy0apcmeennblil nedazo2uieckull ynugepcumem?
gulnar.huseynova678@mail.ru

Hamu wuccnenoBanoB3aumojeiictBus Meau ¢ amuHodeHonmamu (AD): 2-
TTepuARHOMETHI-4-( 1 -MeTumuKIoeHTH I )peHon (AD;), 2-MUepuIHHOMETHII-
4-(1-metunuukiorexkcun)penon (AD,), 2-munepuanHOMeTHI-4-(3-METHIIINKIIO-
rexcwin)peron (Ads;). CuHTe3upOBaHHBIC COCAMHEHUS aHAIM3UPOBAHBI (DU3HMKO-
xumudeckuMu Metogamu: K- u SIMP-ciektpockomnmeii. AD,. UK-cnektp (KBr)-
3470 em v (OH), 3050 cm™ v(CH), 2850 cm™' v(CH3), 1620 cm™' v(CeHs), 820 cm™
3(C-H), 1470 cm'8(-CH,), 1420 cm™' (ven), 1391em™ (veo). Cmextp 'H SIMP
(300,18 MI'u, CsDg). 2.90 (s, 3H, CH3), 2.45 (s, 2H, N-CH» nunepunun), 1.60-
2.47(m, 10H, munepumaun), 7.38—7.42 (m, 3H, Ar). Ad,. UK-criektp (KBr)- 3460
e v (OH), 3045 cm™' v(CH), 2858 cm™! v(CH3), 1610 em™ v(CeHs), 710 em™ §(C-
H), 1480 cm'§(-CH,), 1420 cm™ (ven), 1390em™ (veo). Crextp 'H SIMP (300,18
MI', CeDs). 2.91 (s, 3H, CH3), 2.47 (s, 2H, N-CH, nmunepumun), 1.61-2.46(m,
10H, numepumun), 7.39-7.43 (m, 3H, Ar). A®;. UK-ciextp (KBr)- 3465 cvm' v
(OH), 3048 cm' v(CH), 2845 cm™ v(CH3), 1611 em™ v(CsHs), 800 cm™ 8(C-H),
1465 cm'8(-CH>), 1421 em™ (ven), 1386 em™ (veo). Crextp 'H SIMP (300,18 MI'n,
CsDs). 2.88 (s, 3H, CHz3), 2.43 (s, 2H, N-CH, nunepuann), 1.59-2.46 (m, 10H,
nunepuant), 7.39-7.44 (m, 3H, Ar).

OntumaneHBI MHTEpBAJI KHUCJIOTHOCTH, MPHU KOTOPOM OINTHYECKas IJIOT-
HOCTh MaKCHUMaJIbHa ¥ MOCTOsIHHA, Haxonutes npu pH 4.7-7.0. IIpu onHokpaTHOM
sKcTpakmu xiopodopmom uzsnekaercs 97,6-98,0 % menu(ll) B Buae xomrex-
coB. ONTUMaNbHBIM yCIOBHEM 00pa3zoBanus U dkcTpakiuu AD spisercs 0.8x107°
Moutb/1. Komruiekcsl mean ¢ AD yCcTOWYHBBI B BOJHBIX U OPTaHUYECKUX PaCTBOPH-
TEJNSIX W HE pasllaraloTcs B TeUEHHE TPEX CYTOK, a MOcie SKCTPAKINH — OOJbIe
Mecsna. MakcuManbHas ONTHYecKasl IIOTHOCTh JOCTUTAETCs B TEUYEHHE 5 MUH.
MaxkcuManbHbIi aHATUTHYECKUH CUTHAJI TIPU KOMIUIEKCOOOpa3oBaHUH Habirona-
etcst ipu 470-476 am. KoHTpacTHOCTh peaknuii Bricoka: AD mouTH OECIBETHEHI, a
KOMILJIEKCHl — KOPUYHEBOTO IBeTa. MoJsipHble KOA(P(HUIMEHTHI MOTJIOMEHUS CO-
craBnsioT (3.56-3.96)x10%. Kommuekchl B opraHmyeckoil (ase He MHOTHMe-
pHU3YIOTCS M HaxonsaTca B MoHoMepHOU ¢dopme (y = 1.04-1.07). Ctexuomerpuio
WCCIIeTyeMbIX KOMIUIEKCOB YCTaHABIMBAIA METOIaMH CABUTa PABHOBECHS U OTHO-
CUTEIHLHOTO BBIXOZa. B cocTtaBe KoMIUIEKCOB Ha 1 MOJIb MeTajuIa MPUXOAATCS 110 2
mons A®. B HK-cnektpax xommiekca Cu-Ad; B obmactu 950-960 cm'moss-
JISIeTCSl MHTEHCUBHAS T10JI0CA TIOTJIOMIEHUS, KOTOpasi OTCYTCTBYET B CIIEKTpax pea-
TeHTa, YTO OOYCJIOBJICHO BAJIEHTHBIM KOJeOaHWEM CBA3HM MeTayul-nurasia. Mcues-
HOBEHHE SPKO BBIPaXkeHHOH 1onockl mpu 3200-3600 cM ' ¢ MakcuMyMoM mpu 3460
cM ! mokasbiBaet, uto -OHrpyImna yyacTsyeT B 06pa30BaHUU KOMILIEKCA.
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YcraHoBIeHO, YTO OOJBILIME KOJIWYECTBA IIEIOYHBIX, MENOYHO-3EMETBHBIX
snementos, P39, F, CI', Br, SOs> , SO4, NO,, NO;s u C,04> He Mewaor
onpeneneanio Mean. Memaromee Biusane Fe(Ill), Nb(V) u Ta(V) ycrpansou
masesoBoil kucnoro; Ti(IV) — dropuaom Hatpust wim taiiponom; Hg(Il) — cyins-
¢ut nonom; a Mo(VI) u W(VI) — dpropunom Hatpus u maseneBoid kucioroi. [Ipu
HCTIOJIb30BaHUN 1%-HOro pacTBOpa acKOPOMHOBOM KHCIIOTHI OINPEICIICHUIO He
memraror Mn(VII), V(IV), Nb(V), Cr(VI), Mo(VI]) u Fe(Ill). [Ipu ncnonszoBanmu
0,01M pacTBOpa I1aBEJIOBON KHUCIOTHI onpeaencHuio He MemaiT V(IV), Nb(V),
Ta(V), Cr(Ill), Mo(VI), W(VI) u Fe(III).

Omnpenesenue meau B (pacoau. HaBecky dacomm (= 10 r) m3menpuanu u
BBICYyIIMBaIK B (appopoBoii yamke cHavana npu 60-70°C, a ganee nmpu Temrepa-
type 105°C. Cyxoit ocraTok o30isutn B MydenbHoit neun npu 500°C. 3oy pacTBo-
pstmu B pasz6asinenHoi (1:1) HNO; m BeImapuBaiy A0 BIKHBIX COJICH, KOTOPBIC
pacTBOpPsUIM B BOZE, OT(PUIBTPOBBIBATIHN B MepHYyIo Kon0y Ha 100 mi. Coxepkanne
Meu onpeaensau ¢ AD, a Takxke ¢ IUATHIAUTHOKapOamuHaToM(X itpS/\/n =6.08 +
0.13; S;=0.045 mr/kr).
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SPECTROPHOTOMETRIC CHARACTERISTICS OF TRiPLE
ASSOCIATION COMPLEXES OF COBALT(IT) AND NiCKEL(II)

Shahla Ibrahimova!, Zohra Asgerova?, Ulviya Abaskuliyeva®
Baku State University*
Azerbaijan State Pedagogical University?
zalov1966@mail.ru

In this work, the formation and extraction of the complex in a system
containing Co(Il) and Ni(Ill), 2-hydroxy-5-nitrothiophenol (HITP), and
diphenylguanidine (DPQG) is considered.At pH 5-6, the cobalt and nickel complex
{Me-HNTPh —DPG (Me= Co or Ni)} is not extracted with inert organic solvents.
To determine the sign of the complex charge, ion exchange chromatography was
used: AV17 anionexchanger in chloroform absorbs a part of solution; the
chromategraphic column is colored in orange, and tungsten is not detected in the
filtrate.

The anion complex is extracted in the presence of a hydrophobic amine,
wherein the complex stability increases, and the color becomes more saturated. To
neutralize the charge of the anion complex, diphenylguanidine is used as a
hydrophobic amine, which transforms into a diphenylguadininic ion in acidic
medium.

Complexes of cobalt and nickel are formed and extracted at pH 2.2-8.4 and
2.5-10.8, respectively. It could be seen that Co(Il)- HNTPh - DPG species are
extracted in a great extent at pH values in the range 5.5-7.8. Ni(Il) complexes are
extracted at lower pH: 4.4-6.7.

The best extractants were CHCl;, CoH4Cl, and C¢HsCl. All further studies
were carried out with CHCIl; (extraction ratio (R,%) R=98.3-98.6%). The
concentration of cobalt and nickel in the organic phase was determined using 2-
nitroso-1-naphthol and dimethylglyoxime, respectively, by photometric
measurements after the back extraction, and in the aqueous phase was determined
by the difference.

Co-HITP-DPG cobalt complex absorption is higher than that of the Ni-
HITP-DPG nickel complex. The maximum values are recorded at 560 nm for Co
(I) compounds and at 480 nm for Ni (II) compounds. For the formation and
extraction of MLC, (1.2-2.0)x10° M HNTPh and (2.0-2.5)x 10° M DPG are
required. MLC Me (II) with HNTPh and DPG are stable in aqueous and organic
solvents and do not decompose for two days or for a month after extraction.
Extracts of Ni-system and Co-system are achieved within approximately 2 minutes
and 4 minutes respectively.

The molar ratios between the components of the mixed-ligand complex
(MLC) were found by several methods: relative yield method, straight line method
and equilibrium shift method. The results suggest the complex composition of
1:2:2 (Me :HNTPh : DPG). The obtained results, some conclusions and our
previous experience with similar systems suggest that Co (II) no oxidised to Co
(I1T) by the atmospheric oxygen during the complex formation. In acidic medium,
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HNTPh exhibit reducing properties. Hence, we propose the following formula of
the MLC: [Me(HNTPh),[(DPGH),; in this formula DPG is in its protonated form
(DPGH").

The existence of clearly defined absorption bands at 2410 - 2415 cm™ in the
IR-spectrum of the complex indicates the coordination of the DPG in the
protonated form. The disappearance of the band at 2580 cm', characteristic for the
spectrum of HNTPh, and appearance of corresponding bands in the spectrum of the
complex, which are shifted toward lower frequency, suggests that the sulphur
atoms are involved in complex formation. The observed decrease in the intensity of
the absorption bands at 3200-3600 cm™ with a maximum at 3460 cm™ and the ap-
pearance of a broad band in the region of 3050-3150 cm™ shows that the hydroxyl
group participates in the formation of a coordination bond.

To evaluate the complex applicability for photometric determination of
cobalt and nickel, we examined the influence of foreign ions and reagents. The
results showed that great excesses of alkali, alkali earth, and rare earth elements, as
well as NO*, C10*, SO4* and CH3;COO ~ do not interfere determination of cobalt
and nickel with HNTPh and DPG. Interference of most cations masked by the
addition of complexone III.Tartrate mask the milligram quantities of Ta, Ti, W and
Mo. Zr fluorides should mask, and copper-thiourea.

The developed analytical technique was used to analyze real samples. Two
repetitions of metallic magnesium and two samples of carnallite were analyzed.
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IKCTPAKIHUOHHO-®OTOMETPUYECKOE
ONPEAEJIEHUE KOBAJIBTA(I) C 5-2-XJIOPBEH3UJIMJIEH)
-2,4-TUA30JNIUHINOHOM

Konya Aimmesa, Kepum Kynnes
Aszepbationcanckuii I ocyoapcmeennwiii [ledazocuueckuii Ynusepcumem
kerim.kuliev.69@mail.ru

KoGanbT — ofiH W3 BaXKHBIX ISl YEJIOBEYECKOTO OpraHm3Ma 3ieMeHTOB. OH
rMeeT OOITBIIIoe 3HAUCHNE B IPOTEKAHWN BHYTPEHHHX ITPOIIECCOB. DTOT MUKPOIJIEMEHT
SIBJISICTCS OTHOM M3 CTPYKTYPHBIX €IMHUII BUTaMHHA B, ydacTByromero B pepMeHT-
HBIX PEaKLMsX, T'€MOI033€, PEryJMpPOBaHUM PadOTHl HEPBHOW CHUCTEMBI M Iieye-
HU.O0Ma1aeT TOKCHYECKUMHU CBOHCTBaMH B OonbImx fo3ax. [loaromy pa3paborka
METOJMK OTIPE/ICIICHUs KOOAIbTa B Pa3IMYHBIX 00BEKTaX SIBISIETCS OJHOM M3 aKTy-
aJIbHBIX BONPOCOB aHATUTHUECKON XUMHUH.

Hamu wu3ydyeHa BO3MOXKHOCTH TpPUMEHEHHs S-(2-xmopOeH3nnueH)-2,4-
trazonmuauaanona (L) mms ¢doromerpuueckoro ompenenenus xkobampra(ll). Ko-
oanpT(Il) ¢ 5-(2-xsopOen3mwnicH)-2,4-Tua3onuauH-2,4-TMOHOM 00pa3yeT OKpa-
LIEHHBII KOMITIEKC, KOTOPBIA XOPOIIO PAaCTBOPSETCS B HEMOJISIPHBIX OPraHUYECKHUX
pPacTBOPHUTESX.

Pearentbl u pactBopsbl. Mcxoxnsii pactBop (Imr/mi) Co(ll) rorosumm
pactBopenueM B Bojae TouHou HaBecku CoSO4 7H.O B Boze, comepxkaiieid 2 M
koHI. H>SO4, u pazbasnsrot Bogoit 1o 1.

B pa6ote ncronp3oBamm 0.01M pactBop L B xmopodopme. L ounmanm me-
pEeOCaKACHUEM M3 3TAHOJIBHBIX PACTBOPOB MPHUOABICHUEM BOJIBI U 3aTEM TIEPETOH-
KoH. B kauecTBe SKcTpareHTa MpUMEHEH OYHIeHHBIN xiopodopm. NoHHYIO CrTy
pactBopoB, paBHyto U=0,1 moaaepKWBaJM MOCTOSHHOMU, BBE-IEHUEM PACCUUTAH-
Horo kosmuecTBa KNQO;. [lns co3maHus HEOOXOUMON KUCIIOT-HOCTH PacTBOPOB
MPUMEHSITN aneTaTHbIA OydepHblii pacTBop. Bee ncnonb3oBanHbIe peareHThl HMe-
JY KBATH(DHUKAIIHIO Y. JI. 4. WIA X. Y.

Anmnapartypa. ONTHYECKYIO TUIOTHOCTh OpTaHUuYecKod (a3bl M3MEpsiI Ha
K®K-2. Cnekrpodoromerpuueckue usmepenuss B YO U BUIUMOI 00JacTsX mpo-
BoawiH Ha criektpodoromerpe CD-26. Benmmuuny pH pacTBOpoB KOHTPOIMPOBAIU
¢ nomonisio noHomepa M-130 co crekissHHBIM 1ekTpoioM. UK-criekTpbl cHUMaIu
Ha criekTpodoTomerpe «Specord-ME0».

[ocTpoenne rpaayupoBOYHbIX rpaukoB. B MepHbIE KOJIOBI €MKOCTHIO
25 v BBomAT 10-80 MKT k0OameTa ¢ mHTepBasioM 10 Mkr, 2 Mt 0.01M pactBopa L,
00beM opraHmyeckod (aszbl JOBOAAT J0 5 MII, KOHTposupyioT pH, pazbamistor
BOJIOM 1O METKH M HU3MEpSIOT ONTHYECKYIO IJIOTHOCTh PacTBOPOB OTHOCHUTEIHHO
BoIbI. [10 MONy4YeHHBIM JAHHBIM CTPOST TPAJyHPOBOYHBIE TPAPUKH.

Hawnmydmmmu sKcTpareHTaMu 0Ka3aiuch XJIopoGopM, JUXJIOPITaH U YEThI-
pexxiopucThlii yraepod. Ilpn ogHOKpaTHOM SKcTpakuuu xjiopodopmMoM H3BIIe-
kaercs 99.3% kobanbra B Buae komruiekca. Komruiekc kobOambra(ll) sxcrparu-
pyetcs B xymopodopMm B amamazone pH 6.7-7.3. Beixom KoMIuiekca MakCHMajeH
npu konnentpanun 8.0x10* monw/nL . Kommneke kobanbTa ¢ L ycroituus B Boji-
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HBIX M OPTaHUYECKUX PACTBOPUTEIISIX W HE pas3iaraercsi B TEYEHHE BYX CYTOK, a
ocje SKCTpakuuy — Oosble Mecsia. MakcuMaibHasi ONTHYECKast IFIOTHOCTD JOC-
TUraeTcsi B TeueHue 5 muHyT. Kommekce ycroiuus npu HarpeBanuu g0 80° C.
MaxkcuManbHbIHaHATUTHYECKUH CUTHAII MIPH KOMIUIEKCOOOpa30BaHUM KOOalbTa C
L nabmonaercst mpu 520 HM. MossipHBIH KO3 (GHUIKUEHT MOTJIOMEHNS COCTABISET
1.67x10%

Hcue3HoBEHHE SPKO BBIPAKEHHOM mostock! Tpu 3280 cM™'B crekTpax KomI-
nekca Co(Il)- L , oznauaer, yro -NH- rpynmna ygacTByeT B 00pa3oBaHUH KOMILICK-
ca. Cmernenue monockl pu 1690 cmM™ B kopoTkouacToTHYIO 0671acTh(1665 cM
",cBunerensctByer 06 yuactuu C=0O Tpynmbl B 06pa3oBaHUM KOOPAMHAIMOHHOI
cBs3u ¢ noHoM Co(Il) CrexuomeTpuro UCCICAYEeMOTro KOMIUIEKCA YCTaHABIHUBAIU
METOaMH CIIBUTA PaBHOBECHS, OTHOCHTENILHOTO Bhixoma Crapuka bapOanens u
npsMON JTMHKUU. Bce MeTonpl moka3ajiu, 4TO COOTHOLIEHHE KOMIIOHEHTOB B KOM-
mekce coctariseT 1:2. Metomom Hazapenko ObITO yCTaHOBJICHA, UTO KOMIUIEKCO-
obpasyronteii hopmoii kobanbta sasercs Co’". IIpu 3TOM YMCIO aTOMOB BOJIO-
pona, BBITECHSEMBIX WM W3 OAHOM MOJIeKynsl L, oOka3ajoch paBHBIM
1.ITpoun3BelieHHBIC pacyeThl MOKa3alH, YTO KOMILJICKC B OpraHHmdYeckod Qasze Ha-
XOAMUTCS B MOHOMEpPHOW (opme. DKCTPaKT KOMIUIeKca KOOanbTa MOAYMHSICTCS
OCHOBHOMY 3aKOHY CBETOMNOIJIOIIEHHs py KoHeHTpanuu 0.4 — 14 mMkr/mi. Ypas-
HEHHe TpaxyupoBodHoro rpaduka y=0.055+0.0668x.

VYcranoBieHo, 4To ¢ L okpamieHHbIe KOMIUIEKCHl 00pa3yloT TakKe HOHBI
Fe(Il), V(IV), Cu(Il), Ni(Il) , Mo(VI), Pt(Il) uPd(Il). Ha ocHOBaHMH pe3yibTaTOB
cnekTpodoromerpudeckoro uccienoBanus kodamsTa(ll) ¢ L paspaboransl mero-
JUKH OIpeAeIeHus] KoOalbTa B Pa3IMYHbIX IPUPOAHBIX U IPOMBIIUIEHHBIX 00BEK-
Tax.
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HNCCIEJOBAHUE 3KOJIOTI'O-XUMHNYECKUX
MOKA3ATEJEM 3bIXCKOI'O M 3ABPATCKOI'O O3EPA

Ceunnx lagxuesa', Uciaam Mycradaes?,
Tapana Asiuena’
Baxunckuii I'ocyoapcmeennviii Ynueepcumem®, Baxy, Azepbationcan
Hncmumym Pauayuonnwix npobnem HAHA?, Baxy, Azepbaiioxcan
tarana_chem@mail.ru

MBI TIpOBETH SKOJIOTHICCKUH MOHHUTOPHHT 3BIXCKOTO H 3a0paTcKoro o3epa
U TaKuM 00pa30oM OOHAPYKHMJIHM UCTOYHHUKOB 3arps3HEHHs 3THX 03ep. bbuio ycra-
HOBJICHO, YTO TJIAaBHBIM BHHOBHUKOM 3arps3HCHUS SIBJIICTCS HEe(TAHAS MPOMBIIII-
JIEHHOCTh W CTOYHBIC BOABL. BO BpeMs MOHHTOPHHIA MBI B3STH MPOOBI BOIBI W3
Pa3IMYHBIX MECT 03ep, a TaK)KE W3 MOYBBI BOJM3M 03P M JOHHBIX OTIOXKCHHUH,
[IPOBEJIA XUMUYECKUI aHAIIN3.

PesynbraThl McclnenoOBaHUI TOKa3alld, YTO KOHIICHTPAIlMsI TOKCUYHBIX Be-
IIECTB B BOAHOU cpejie 3BIXCKOTO 03epa OueHb BhICOKas. IIpaBma, paguarimoHHBIH
(OH 3TOrO 03epa HEe MPEBBIMIACT JAOMYCTUMYH HOpMY. O HAKO HEOOJIBIIOE MTOBbI-
menne GoHa 10 24-35 MKP/4 B TOHHBIX OTJIOXCHHSX BCE K€ HaOIromaercs. A co-
JepxaHne HeTEeIpPOIyKTOB B BOJHOM cpelle Ha ONpeesieHHBIX y4acTKax o3epa
3BIX TIPEBBIMIACT HonmycTuMyto Hopmy B 200 pas[1].

B nemnsix u3yueHusl CTENeHM 3arps3HEHHs BOJBI U MOYBBI 3BIXCKOrO U 3a-
OpaTcKOro 03ep TSHKEIBIMUA METaJUIAMU HaMU OBUIA TIPOBEJICHBI MOHHUTOPUHTOBBIC
WCCIICIOBAHUS TSI OTIPEICTICHUS COMEPIKaHUS B HUX HEKOTOPBIX TSOHKEIBIX METall-
J10B. BO BpeMsi MOHUTOPHHTIa MbI B3sUIH TIPOOBI BOJIBI U3 PA3JIMYHBIX MECT 03€p 3bIX
u 3a0par, a TakKe U3 TOYBBI BOJM3H 03€p U MPOBEIH XUMHUYECKUN aHATU3 METO-
noMm AAC [2]. IIpoObl ObLTH B3SITHI C pa3HBIX YYacTKOB M Ha Pa3IMYHON TITyOWHE.
HawnGomnpme 3arpsi3HeHne HaOIIOAaIOCh B TIOBEPXHOCTHRIX CIIOSX, HA TIIYOWMHE IO
0,5 m. O0beM Bcex B3sThIX MPo0 coctaisut 1 1 u 0,5 kr. MccnenoBanus mpoBo -
muck Ha AAC ZEEnit 700P. Bo Bcex B3sTBHIX Mpo0ax COJepKaHHUE TKENIBIX Me-
tautoB Bbie HopM [1/IK. Pe3ynpTaThl McciaemoBaHus MMOKa3ald, YTO B BOAC 3bIX-
CKOT0 03epa HaitneHo 42,59 mr/m menu, 1,31 mr/n xobanbra, 79,56 Mr/n Hukens,
5,23 mr/n ceunna, 128,67 mr/n nuHka, 16,67 mr/a kaamus, 6,67 mr/n pryth, 9,69
Mr/i apceHa. A taxke Haiieno 1,11 mr/m xpemuus, 14,65 mr/n ¢pochopa B Boze
3bixckoro o3epa. XIIK B Boge cocrasisier 47 mr/n, a BITK 28 mr/n. pH Bosr pas-
HO 7,45. Pe3ynbTarhl MCCIEIOBAHUS TMOKA3aJiM, YTO B IOYBE BOJIHM3H 3BIXCKOTO
o3epa Haitneno 2,25 mr/kr mean, 0,83 mr/kr xobanbra, 1,24 mr/kr Hukens, 0,1
MI/Kr cBuHIA, 33,9 Mr/kr muaka, 0,05 mr/xr xamgmus, 1,06 mr/xr pryta, 120,15
Mmr/kr skenesza, 0,1 mr/kr xpoma, 82,94 mr/kr apceHa. A takke HaijgeHo 37,96
Mr/kr docdopa, 14,53 mr/kr cynbdaros, 160,6 mr/kr ¢pocdatos, 14,01 Mr/kr kap-
OOHATOB B TIOYBE BOJM3H 3BIXCKOTO 03epa.

Pe3ynbTaThl nccaenoBaHUs TaKkKe MOKA3ald, YTO B BOJE 3a0paTCKOro o3epa
Haiineno 222,3 Mmkr/n meau, 589,4 Mkr/m kobanera, 716,13 Mkr/m mukens, 672,3
MKI/1 cBuHIA, 94,34 Mkr/n umHka, 948,3 Mkr/n kaamus, 3,69 mxr/n pryru, 34,77
MKT/JT apceHa.
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Sm (II)-UN MUXTOLIF LIQANDLI KOMPLEKS BIRLOSMOLOR
SOKLINDO FOTOMETRIK TODQIiQi

Arzu Mommadli, Samirs Yarmommaoadova, Cobrail Mirzai
Baki Déoviat Universiteti
arzum99m@gmail.com

Fotometrik metod vasitesi ilo samarium reagenti Tripton X-114 istirakinda
todqiq edilmigdir. Miioyyon edilmisdir ki,iiclinci komponent istirakinda
kompleksomoalagolmoanin optimal pH binar komplekso nazaron turs mithito dogru
siiriisiir. Binar kompleksin maksimal ¢iximi1 pH=6 oldugu halda miixtslifliqgandli
kompleksdo optimal pH=4-diir.  Uciincii komponentin tosirinden batoxrom
siirlisgmo miisahido olunur. Sm(IIT)-R kompleksindo maksimal isiq udma 441nm
oldugu halda, miixtolif ligandl1 kompleksdo 474nm-dir.

Binar vo miixtolifligandli kompleks birlogsmologmonin temperaturdan vo
vaxtdan asililig1 Oyronilmisdir.Miioyyen edilmisdir ki, komplekslori qarigdiran kimi
almir vo davamliliglarina goére forglonirlor.Binar kompleks 5 saata qodor
davamlidir,60°C-ya kimi qizdirdiqda parcalanmir.Miixtalifliqandli komplekslar iso
2 sutkaya qadar vo 90°C-ys kimi qizdirdiqda optiki sixligin qiymati sabit qalir.

Ber ganununa tabegilik intervali dyronilmisdir. Miisyyon edilmisdir ki, Sm
(IIN)-R, £=6970; Sm(IIT)-R-Tp-X-114, e=12670.

Izomolyar seriyalar,Starik-Barbanel metodu ilo kompleksin torkibindoki
komponentlor nisbati miioyyan edilmisdir: Sm-R=1:2; Sm-R-Tp-X-114=1:2:2

Konar ionlarin  vo pordoloyicilorin  kompleks omologolmoyo  tosiri
Oyronilmisdir. Miioyyon edilmisdir ki, TUgiinci komponentlor istirakinda
reaksiyanin seciciliklori artir.

Sm(IlIl)-un toyini iiclin hazirlanmis fotometrik metodika miirakkob
obyektlordo bu elementin toyini ti¢iin totbiq edilo bilor.

Idoabiyyat
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SAMAXI RAYONUNUN UZUMCULUK SAHOLORININ
SUVARILMA SUYUNUN KiMYOVI TORKIBININ ANALIZi

Aygiin Islamova, Qiyas Bayramov
Baki Doviat Universiteti
aygundadashzade97@gmail.com

Molum oldugu kimi, 6lko orazisinin yaridan ¢oxu arid vo semiarid iglim
soraitindo yerlosdiyindon burada tarixon homiso su qithigr olmusdur. Kiir ¢ayi
hovzasinin tobisti miixtalif, tosarriifati iso goxsaholi oldugundan suya olan tolabat
da bolgonin ayri-ayri hissolorindo eyni deyildir. Samax1 rayon orazisi soth sulari ilo
az tomin olundugundan buradaki tesorriifatlarin vo xiisuson do siini suvarmaya
ehtiyaci olan okin sahalarinin suya tolobati boyiikdiir.

[lk 6nco Samaxi rayonu iiziimgiiliik saholorinin suvarilma suyundan
gotliriilmiis su niimunslori analiz edilmisdir. Miiqayise {i¢iin suvarilma suyu ilo
borabor Samaxi1 rayon orazisinden igmali su niimunasi do gotiiriilmiisdiir.

Element analiz metodu - elementlorin torkibinin vo maddalorin, materiallarin
vo miixtolif obyektlorin elementar torkibinin keyfiyyotco agkarlanmasi vo komiyyot
tayinidir. Bunlar maye, qatt madds, qaz vo hava ola biler [1,2].

Cadval 1. Su niimunalorinin MULTI N/C cihazinda analiz naticalori

Su IC mg/l TN mg/l
niimunasinin adi

Suvarilma 133,9 423
suyu

I¢moli su 447 1,7

Alinan naticalori geyd etdiyimiz cadvaldon goriindiiyii kimi, Samax1 rayon
suvarilma zonasindan gotiiriilmiis su niimunosindo qeyri-iizvi karbon vo azotn
miqdar1 yol verilon qatiliq hoddini kegir, igmoali su niimunesinds iso YVQH-ni
kecmir.

Tocriibolorin  noticosi  gostormisdir ki, tziimgiilik saholori vo kond
arazilarindon kegan su monbalari (cay va arx) heg bir ekogigiyenik qaydalara cavab
vermir.

] 1 : | 1 ™ -
[ e |

Sokil 1. Suvarilma suyunda IC qrafiki
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Sokil 2. Suvarilma suyunda N qrafiki
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EXTRACTION OF PHOSPHATE iONS FROM SOLUTIONS
BY Fe-Ac NANOCOMPOSITE

. Parvana Babayeva, Guliyeva Aybeniz
Institute of Catalysis and /norganic Chemistry, ANAS
pervanebabayeval985@gmail.com

At present, the application of nanotechnology for the removal of impurities
from solutions has become a matter of great attention and care. Nanoparticles are
one of the most important structures in nanotechnology. The most important
feature of nanoparticles is their high reactivity due to their large surface area and
volume ratio, which can be used for various applications in many fields.

Among the different nanoparticles, iron nanoparticles have aroused great
interest due to their superparamagnetic, high reactivity and non-toxic properties.
Activated carbon has long been a preferred adsorbent in major industrial
applications, especially in water and wastewater treatment processes, due to its
high adsorption capacity, high adsorption rate and good abrasion resistance.

Recently, great attention has been paid to the purification of solutions from
impurities using nanoparticles such as iron nanoparticles. Modern technologies for
the purification of solutions containing phosphorus compounds are based on the
adsorption process and this method is ecommended to eliminate adsorption
phosphate. As it is a cost-effective method and has a wide range of adsorbents. In
this work, activated carbon nanocomposite with iron oxide-hydroxide was
synthesized by a simple and low-temperature method.

The effect of various parameters of Fe-AC nanocomposite on the adsorption
process of phosphate ions, such as pH, time, amount of sorbent, phosphate
concentration, was studied. Depending on the amount of Fe-AC nanocomposite, in
our experiments0.2, 0.4, 0.6, 0.8, 1.0 g of sorbent is taken, 50 ml of mother
solutionis added, stirred in the mixer and filtered. Then 4 ml of the filtered solution
is taken, poured ascorbic acid and molybdenum solution on it, diluted it with water
and determined it by FEC-2 spectrophotometer.

Table 1. Adsorption of Fe-AC nanocomposite with adsorbent weight dependence

Am Amount of POs*ion | . Adsprp . Adsorp
ount of L . tion capacity, tion
sorbent, g remaining in solution, mg/l me/q percentage, %
0.2 4.82 9 96.4
0.4 4.97 1.5 99.4
0.6 4.98 1 99.5
0.8 4.9 5 99.76
1.0 4.9 5 99.76

From our experiments, we conclude that the dependence of the Fe-AC
samples on the amount of sorbent is observed, respectively, with an increase in the
adsorption rate. The amount of phosphate ions left in the solution is directly
proportional to the amount of sorbent.
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CHELATE FORMING SORBENT ON THE BASIiS OF MALEIC
ANHYDRIDE-METHACRYLIC ACIiD COPOLYMER FOR
PRECONCENTRATION OF URANIUM(VI)

Fidan Bahmanova
Baku State University
fidan_chem@rambler.ru

In this work, we propose new methods for the sorption-spectrophotometric
determination of microamounts of uranium(VI). It is known from the literature [1]
that chelating ligands containing donor oxygen and nitrogen atoms or two
neighboring oxygen atoms are suitable for the concentration of radioactive
elements. In this regard, the proposed methods are based on the preliminary
concentration of uranium(VI) from natural and industrial objects using polymer
chelating sorbent containing fragments of 1,1,3-Triphenylguanidine.Sorbent
synthesized by the procedure [2].The sorbent was obtained by modifying the
copolymer with 1,1,3-Triphenylguanidine guanidine in the presence of
formaldehyde. For use in the analysis, sorbent granules were ground in an agate
mortar and sieved through a sieve (0.14 mm). The identification of sorbents was
carried out by IR spectroscopy.

The initial solution of uranium (VI) was prepared by dissolving an exact
weighed portion of the metal salt UO2(NO3),-6H,O (chemically pure) in distilled
water [3]. Working solutions were obtained by appropriate dilution of the initial
solutions.

Determination  of  uranium(VI) in  solutions was  performed
spectrophotometrically with the reagent - 2'2,34-tetrahydroxy-3'-sulfo-5'-
chloroazobenzene. It was synthesized by the azo coupling of a diazotized amine
with pyrogallol in a slightly acidic medium according to the procedure [4]. To
create the necessary acidity HCI (pH 1-2) and ammonium acetate buffer solutions
(pH 3-11) were used. In order to create a constant ionic strength, KCI (pure for
analysis) was used.

When studying sorption in a static mode, 2 ml of a 10? M aqueous metal
solution was injected into a test tube with a ground stopper, pH 6 was added to
create the necessary medium to a total volume of 20 ml. Then, 0.05 g of sorbent
was added, the tube was closed with a stopper and vigorously stirred for 1-240 min,
depending on the task. The solution was separated from the sorbent by
decantation.The dependence of metal desorption from the surface of modified
sorbents on the acidity and concentration of the medium was studied under static
conditions. A portion of the sorbent, saturated with 0.05 g of uranium(VI), was
placed in a 50 ml beaker with a solution of the desorbing solution and left for three
hours, stirring occasionally. After three hours, the sorbent was separated by
decantation and the concentration of desorbed uranium (VI) was determined in the
resulting filtrate.
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In the present work, the main attention was paid to the study of the influence
of pH of the medium, time, ionic strength, metal concentration in solution on the
sorption of uranium(VI), as well as the kinetic properties of sorbents.

The dependence of the sorption capacity on the acidity of the solution was
studied. At pH 6, the degree of sorption passes through a maximum. With an
increase in the concentration of uranium (VI) in the solution, the amount of the
sorbed metal increases, and at a concentration of 8 ¢ 10-3 mol/l, it becomes
maximum (Sorp.cap. = 968 mg/g). The influence of ionic strength on the sorption
of uranium(VI) was studied. Studies have shown that the ionic strength up to 1.2
mol/l does not affect the sorption, after 1.2 mol/l the increase in the ionic strength
at the beginning gradually, and then sharply reduces the sorption. Desorption of
sorbed uranium ions was also studied. The effect of various mineral and organic
acids on desorption of ions was studied. Maximum desorption of uranium occurs in
H»S0Os.
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QUBA-XACMAZ BOLGOSINDO YERLOSON TOBIi SU
HOVZOLORINDO AGIR METALLARIN TOYIiNi

Tarans Oliyeva, Zarifs Voliyeva, Hodiyys Haciyeva, Nailo Cofarova
Baki Doviat Universiteti
tarana_chem@mail.ru

Quba-Xagmaz bolgosindo yerloson Qusargay, Qudyalcay, Volvalogay,
Qaracay, Atacay, Gilgilcay yasayis mentogolori vo aqrar-senaye tosarriifatlar
tarafindon aramsiz ¢irklonmaye moruz qalir[1-5].

Quba vo Qusar rayonlarinin orazilorindon gotliriilmiis tobii  su
niimunolorinds agir metallarin analizi Agilent 7500Series ICP-MS cihaz1 vasitasilo
aparilmisdir. Aparilan todqiqat isinin noticesi asagidaki codvalds gostorilmisdir.

Cadval 1. ICP-MS cihazi ilo agir metallarin toyini

Normativ sanad: EPA 6020 B

Tabii su
niimunolorinin adi Metallar, (dl¢ti vahidi) mkq/l (ppb)

Sr Co |Cu | Ni Zn | Pb Mo Fe Mn
Conlibel golii 59 (3311028095022 0,6 |0,94 0,28 | 3,6
Qudyal cay1 6,3 (35 |23 |1,2 |1581]0,74|0,8 6,5 |30
Qara cay 79 (39 |19 |09 |19,1]09 | 0,89 7,0 (29
Cagacuq ¢ay1 48 127 10851034 1]1241]0,5 |0,6 3,1 |13
Valvalagay 59 (2,1 1075(0,2 |10,7]0,3 |0,3 24 1,0
Qusarcay 376 {12 10,5 |04 |11,9]0,35]0,2 1,6 |08
Simi goli 58 (39516 |06 |14,9 10,57 0,47 1,9 |0,97
Artezian suyu 42 10,051(0,33|0,2 |0,15]0,01/|0,0015]0,28 | 0,08
Bulaq suyu 3,1 [0,031]0,02]|0,01|0,13]0,02|0,001 |0,02]0,05

Tadqiqat naticasinde miioyyon edilmisdir ki, Quba vo Qusar rayonlarinin
orazilorindon gotiiriilmiis tobii su niimunolorinin heg¢ birindo fenol, PAK-lar vo
radioaktiv elementlor yoxdur.
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N3YUYEHUE KOMIUVIEKCOOBPA3OBAHUE HUKEJIA(II)
C 1-0EHNJI-2-2-TUAPOKCH HUTPODPEHUJIT'UAPO30)
BYTAANO-1,3B IIPUCYTCTBUU TPETBEX KOMIIOHEHTOB

Bycana Mapnanosa, Cesunax I'axkneBa, @amunsUsiparos
baxunckuii I'ocyoapcmeennwiil yHugepcumem
vusala_chem@mail.ru

Hukenbp mupoko HCHONB3YyeTCS B TajbBaHUKE, MPOU3BOJCTBE HUKEIIb-
KaJIMHEBBIX OaTapeil, CTepKHEW JJIsl TyTrOBOM CBAapKH, MUTMEHTHI KPacoK, KepaMu-
YecKue, XUpyprudeckue M 3yOHbIe MPOTE3bl, MarHUTHBIE JIGHTHl U KOMIIBIOTED
KOMITOHEHTOB U HHUKEJIEBBIX KaTanu3atopoB. Hukens copepxaliue cTOUHbIE BOABI
BpE/HEI TI0CIIe MPOHWKHOBeHNE B Boay [1,2]. B mpencraBienHoi padote doTomer-
PHYECKMM METOJIOM HCCIIEI0BaHO KOMILIEKCO-00pa3oBa-uue Hukessi(I) ¢ 1-henmn—2-
(2-runpoxcu—4-autpo-penunrun po3o) Oyrammo-1,3 (R) B mpucyrcTBuu o,0!'-
qunuapuani(o,o'-au), eTieH- auamuH (En). n deronTponun (Den).

(‘:6H5

HO
(‘J:O AN
-~

CH

3

Pearent cuHTe3mpoBaH 1o Metoaumke [3], ero coctaB ®  CTpO-
SHUEYCTaHOBJICHBI METOJIaMH dJieMeHTHoro ananu3a u MK-cnekrpockonuu. U3zy-
YeHHEe 3aBHUCHMOCTH ONTHYECKOH TUIOTHOCTH OT pH pacTBopa mokasaiio, 4To mpu
B3aMMOJACHCTBUHN C OL,0'-TATTUPHUINI, €TUICHIU- aMUH U (PEHOHTPOIUHOIITUMAIIb-
HBIE YCIIOBHS KOMIUIEKCOO0pa30Ba- HUS CABUTAIOTCS B KUCIYIO cpeny (Tadm 1).

Jliis BBIOOpa ONTUMANBHBIX YCIOBUN M3YYCHO BIUSHHUE KOH- IICHTPAIUU pe-
arupYIONINX BEIIEeCTB, TEMIIEPATyphl U BIMSHUE BpEMEHH Ha 0Opa3oBaHHe OWHAp-
HOI'0 U Pa3HOJJIMI'aHAHOI'0 KOMILJIEKCA. KoncraHThI YCTOI‘/‘I‘-II/IBOCTI/I N COOTHOIIICHUA
KOMIIO-HEHTOB B COCTaBe OOpa3yIOUIMXCS KOMIUIEKCOB YCTAHOBJEHBI METOJaMH
M30MOJISIPHBIX CEpHid, OTHOCUTENHHOTO Bhixoma Crapu-ka-bapOanenus u caBura
paBHOBecus (Tabm 1). MomspHable K03(-(hUIINEHTHICBETOIOTIIONICHHSI, HHTEPBAT
JTUHEHHOCTH Tpaly-upoBaHHOrO Tpaduka ans onpexaenenus nukemi(ll), a taxxe
JIpyTrHe aHATUTHYECKNE XapaKTePUCTHKH PEareHTOB JIaHbl B Tabwue. 1.

Ta6mmmal. CriekTpooTOMETPUIECKUE XaPAKTEPUCTHKN KOMIUIICKCOB

Komrnexc PH | Amax,HM | AL, HM | &10% Me:R | Tlomu. 3akony IgK
JI/MOJI'CM bepa, MKr/mi

NiR 6 452 27 0.875£0.04 | 1:2 0.46 -2,78 8.2410.04

Ni(Il)-Ra,o'-qumn | 5 | 482 30 1,31+0.03 1:2:1 | 0,13-2.32 9,19 £0,06

Ni(Il)-REx 4,5 | 478 26 1.12840.02 | 1:2:1 0.11-2.32 9.23+0.06

Ni(Il)-Rden 5 481 29 1.205+0.03 1:2:2 0.11-2.32 9.31+0.04
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W3zyueHo BAMsHUE TTOCTOPOHHUX MOHOB Ha KOMILIEKCO-00pa3oBa- HUE HUKE-
1s1(II) ¢ R B OTCyTCTBHM M B MPUCYTCTBUM TPETHUX KOMIIOHEHTOB. Y CTaHOBIICHO,
YTO B IPUCYTCTBUH TPETHUX KOMIIOHEHTOB U30UPATEIbHOCTh PEaKMi KOMIIJIEKCO-
00pa3oBaHusl 3HAYMTEIBHO YBEIMYMBACTCS. ITH METOJbI MOTYT OBITh IPUMEHEHBI
st onpenenenust Hukens (II) B pa3smuuHBIX NPUPOIHBIX M UCKYCCTBEHHBIX 00BEK-
Tax.
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QiDA TULLANTILARININ UTIiLiZASiYASI

Ulviyys Mirzalizads, Zohra Bayramova, Giilson Hasonzado
Azarbaycan Déviat Neft va Sanaye Universiteti
ulviyyamirzalizadeh@icloud.com

Qida qullantilarinin yaratdigi otraf miihit problemlori getdikco artmaqda-
dir.Tobii miihito atilan tullantilar ohalinin saglamlig1 vo hoyat ii¢iin tohliiko yaradir.
Bu moagsadlo qida tullantilarinin yi1gilmasi, utilizasiyasi, samersli istifadosiaktual
sayilir[1-3].

Tadqiqat isinds asas mogsad qida tullantilarinin utilizasiya magsadils slave
maya doyori vo enerji tolobetmodon bitkilorin inkigsani tomin edon giibrolorin
alinmasidir. Isdo azot menbayi kimi bark maisot — gida tullantilar1, karbon monboyi
kimi budanmis agac qaliglari, agac yongarlarindan vo namlondirme mogsadils iki
clir sudan istifade edilmaklogiibroloralinmisdir.

Tullantt kimi miixtalif glindslik maigot tullantilari:fosfor monbayi kimi -
yumurta qabigi; karbon menboyi kimi - cay yarpaqlart; azot, fosfor, kalium
monbayi kimi - meyvo - torovoz qabiqglar1 —kartof, pomidor, alma, nar, gqarpiz vo s.,
o climladon, yanacaq kimi istifado olunmus kdmiir tozu, bitki tullantilart kimi
agaclardan tokiilon yarpaqlar istifado edilmisdir. Materiallar avvalcodon qurudulub,
tytidiilmiisdiir. Qarisigsu  ilo  nomlondirilmigdir. Toadqiqatinavvalinds
materiallardan niimuno goétiiriilorok laboratoriya soraitindo torkindoki qida
elementlorinin - azot, kalium, fosforun midar toyin edilmisdir. Tocriibolor hacmi 1
| olan plastik qablarda I, II, III, IV sinaqda olmaqla aprel ayindan baslayaraq 4 ay
miiddotino basa catmisdir. Toxminon 4 ay miiddotindo I —IV sinaq qablari
qarisdirilmig, riitubato, temperatura nozarot edilmis, havalandirma tglin uygun
sorait secilmisdir.Igorisinda toravez - maisot tullantilari, moisot sular1 olan I sinaq
qabda gedon proses daha yaxst vo slirotli notico vermisdir. Il sinaq gabda
namlandirma maqsadilo igmali sudan istifade edildiyi iiclin natico zaif olmusdur.
Burada karbon nisbati azalmig, azot ammonyok soklindo ¢ixmis vo Ph
yiiksolmisdir.Canli orqanizmlorlo daha zongin olan maoigot sualarinin istifadssi
zamani daha yaxs1 notico aldo edilmisdir. Alinan giibronin torkibindo qida elementi
kimi 2,29 % - azot, 13,1 %- fosfor, 20% - kalium ils zongin olmusdur.
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Tadqiqat isinds Qobustan arazisindon Sixzorli kandindan gétiiriilmiis palgiq
vulkant niimunssinin radiometrik, spektrometrik iisullarla todqiqi noticesindo
niimunoalorde radionuklidlorin xiisusi vo effektiv aktivliyi toyin edilmis vo
radionuklid torkibi arasdirilmisdir. Bunun {iglin malum metodikaya osason palciq
niimunasi gotliriilmiis, analizo hazirlanmis vo onun fiziki-kimyavi metodlar
vasitosilo radiasiya tohliikesizliyinin xarakteristikasi miioyyonlosdirilmisdir [1-4].

Todgiqat isimizin osas mogsadi Qobustan orazisindon Sixzorli kondindon
gotiiriilmiis palgiq vulkani nlimunoesinin radiometrik, spektrometrik iisullarla
tadqiqi naticesinde niimunslorde radionuklidlorin xiisusi vo effektiv aktivliyinin
toyini vo radiasiya tohliikasizliyinin xarakteristikasinin miioyyonlosdirilmasidir.

Todqgigat isindo HPGe Detektorlu Qamma Spektrometrdon, “FLIR

identiFINDER 2"  Dozimetr-spektrometrindon, “Alpha  Analyst” Alfa
Spektrometrindon, "LB 2046" o-B Aktivlik Olgmo sistemindon istifads
olunmusdur.

Qobustan arazisindon gotiiriilmiis pal¢iq vulkani niimunasinin radionuklid
torkibinin analiz naticolori agagida verilmisdir.

Niimunoninadi Qobustanorazisindongotiiriilm
ispal¢iq vulkani
Cs-137, Bk/kq MDA=0,38
Sr-90, Bk/kq MDA=0,59
Ra-226, Bk/kq 252+0,8
Th-232, Bk/kq 46,5+2,0
Ac-228, Bk/kq 348+1,3
K-40, Bk/kq 2242 +£16,3
Pb-210, Bk/kq 252+0,9
Aeff, Bk/kq 129,7+3,1
Stialanmayagore materialsinfi I

Qeyd: *MDA-minimiumdetektaolunabilonaktivlik

Beloliklo,  Qobustan orazisindon gotiiriilmiis Sixzorli palgiq vulkam
nlimunosinin tobii radionuklidloro goro effektivaktivliyi Aeff< 370 Bk/kq —dan
kicik oldugundan va onun torkibinds siini radionuklidler askar olunmadigindan, bu
material siialanmaya goro [ sinif material olub, radiasiya tohliikesizliyi
noqteyinozorindon tikinti materiali kimi biitiin saholordo mohdudiyyatsiz istifado
oluna biler.
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The use of chelating sorbents in analytical chemistry has grown in recent
years. This is because direct selection of elements in complex objects is impossible
or difficult.In the determination of elements by chemical, physicochemical, and
physical methods, concentration and separation with chelating sorbents are
frequently used as the first stage of analysis.Both for analytical purposes andthe
isolation of various valuable components from solutions, wastewater treatment
ofdifferent industrial enterprises, etc.

Selective sorbents are the most significant sorbents in analytical chemistry.
The first synthesis of selective sorbents was unsuccessful. The study of the
characteristics of element ions in solution interacting with chelating sorbents laid
the way for the development of sorbents with improved sorption and kinetic
properties. In this case, monomeric organic compounds are used that are capable of
forming chelate complexes with metals, or groups of atoms with coordination
interactions that are capable of forming stable complexes with metal ions in the
sorbent phase of the macromolecule. Cyclic complexes can be formed by groups of
ligands located close to each other in the chain, or as a result of interactions
between chains. Different mechanisms might occur during the sorption of metal
ions in solution by sorbents.The selectivity of sorbents is influenced by several of
factors, but the sorption characteristics of sorbents are primarily determined by the
type of matrix and the nature of functional groups in the molecule [1-3].

In the present work as sorbent was used activated carbon which was
modified by 4,4-bis(2,3,4-trihydroxyphenylazo) diphenylreagent. The sorption
capacity of the sorbent was studied under static conditions. Add 2 ml of 102 M
CuSOy solution to 50 mg of sorbent and store in a buffer medium at pH 3-8. The
mixture is passed through filter paper and the optical density is measured at a
wavelengthof 490 nm. The sorption capacity of sorbed copper ions is determined
based on the dependence curve of optical density on the concentration of copper
(I) ions remaining in the solution. The results obtained at different pH values are
shown in the Table 1.

Table 1. The sorption capacity of the sorbent (St) and the percentage of
sorbed metal (R) at different pH values

pH 3 4 5 6 7 8

St, mg/g | 120,7 | 131,01 | 127,37 | 126,04 | 127,61 | 130,5

R, % 95,16 98,31 | 96,34 | 96,12 | 97,05 [98,21
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A simple sorption method for Cu (II) was suggested. The sorption of trace
amounts of Cu(Il) in water samples will be successfully accomplished using this
method.
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Odoabiyyatda malumdur ki,domir(IIl) ssason torkibinds oksigen ve azot olan
iizvi reagentlorlo davamli kompleks birlogsmolor amals gatirir. Toqdim olunan igdo
do dimedon osasinda sintez edilmis azobirlosmo ilo Fe(Ill)-in omoals gotirdiyi
kompleks birlagmayas iiclincii komponentin tasiri dyronilmisdir. Binar kompleksin
analitik parametrlorini artirmaq {gilin ligiinci komponent kimi antipirin istifads
edilmisdir.

Reagent 3,3-dimetil-6-(2-hidroksi-3,5-disulfofeniloza)heksan-1,5-dion
molum metodika osasinda sintez edilmisdir. Bu reagentin Fe** ilo omolo gotirdiyi
kompleks  birlosmoni  spektrofotometrik  metodla todqiq etmok  iiciin
kompleksomoalogolmonin pH-dan asililigi dyrenilmisdir. Miloyyon edilmisdir ki,
binar kompleksin optimal amologalma soraiti pH 3-diir. Antipirinin tosirindon
optimal kompleksomoalogalmo pH 2-9 siiriisiir. Kompleksomalogolmonin maksimal
dalga uzunlugunda da batoxrom siiriismo miisahido olunur. Reagentlorin gatiliginin
kompleks omologolmoyo tosiri miioyyon edilmisdir. Tocriibi noticolora osason
hesablanmigdir ki, Fe-R ii¢iin 8x10° M R,Fe-R-Ant fiiciin 8x10° M R vo 6x10° M
Ant tolob olunur. Miixtslifligandli kompleks birlogmolorin  molyar udma
omsallariin qiymati binara nisbaton yiiksokdir (€pe-r-4050, €pe-r-An-6150). Miixtolif
fiziki-kimyoavi metodlar vasitasilo binar vo miixtalifligandli komplekslordo do
komponentlor nisbati 0yronilmisdir (Fe:R=1:2,Fe:R:Ant=1:2:2).

Hor iki kompleksdo derocali grafik qurulmus ve Ber ganununa tabecilik
intervali miioyyon edilmisdir (Fe-R-0.448-2.240 mkq/ml;Fe-R-Ant-0.224-1.792
mkg/ml).

Miixtolif metal ionlarinin vo pardslayicilorin kompleksomologalmoyas, binar
vo miixtolifligandli kompleks birlogmolora tosiri miioyyon edilmigdir. Tocriibi
naticalors asason miloyyan olunmusdur ki, miixtalifligandli komplekslarin segiciliyi
binar kompleksa nisbaton yiiksokdir.

Fe(Ill)-in toyini ii¢lin islonilmis fotometrik toyinat metodikasi miirokkab
obyektlordo bu metalin tayini {ligiin tatbiq oluna bilar.
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Domir demok olar ki, biitlin meyvalorin torkibindo on ¢ox yayilmis
elementdir. Ona gora do homin meyvalerin terkibinde domirin miqdarina nazarat
xtisusi ohomiyyat kasb edir. Bu mogsadlo domir toyini iiclin yiiksok seciciliya,
hossasliga, ekspressliyo, doqigliyo vo iqtisadi somoroliliyo malik metodikalarin
islonilmasi analitik kimyagilar qarsisinda duran miithiim masoalalordon biridir.

Analitik kimyada domirin toyini Ui¢lin miixtolif fiziki-kimyovi analiz
metodlarindan istifads edilir. Bu metodlarin hor birinin 6ziinomaxsus iistiinliik vo
cotinliklori var. Odobiyyat moalumatlarinin tohlili gdstorir ki, son illor domirin
miirokkob torkibli obyektlordo toyini iiclin iqtisadi cohotdon somoarsli olan
fotometrik analiz metodu genis totbiq edilir.

Toqdim olunan igdo dimedon osasinda sintez edilmis {izvi reagentdon istifado
etmoklo Fe(Ill)-in fotometrik toyinat metodikasi islonilmisdir.

Reagent 3,3-dimetil-6-(2-hidroksi-3,5-disulfofeniloza)heksan-1,5-dion (R)
odobiyyatda molum olan metodika asasinda sintez edilmisdir. Reagentin qurulusu
IQ vo NMR spektroskopik metodlarla dyronilmisdir.

Fotometrik metodla Fe*'-in R-lo amolo gotirdiyi kompleks birlosmo todqiq
edilmisdir. Kompleks birlosmonin pH-dan asililigi Oyronilmisdir. Miioyyon
edilmisdir ki, kompleksamalogolmonin optimal soraiti pH 3-diir. Optimal dalga
uzunlugu iss 490 nm-dir.

Kompleksomologalmoys vaxtin vo temperaturun tosiri Oyronilmisdir.
Tocriiba gostorir ki, kompleks 20 dogigoyo amolo golir vo uzun miiddot davamlidir.
Kompleksin molyar udma omsali hesablanmigdir (¢=4120). Kompleksin torkibi
izomolyar seriyalar, Starik-Barbanel metodlar1 ilo kompleksin torkibindoki
komponentlor nisboti miioyyon edilmisdir (Fe:R=1:2). Ber ganununa tabegilik
intervali dyronilmisdir (0.224-1.792 mkqg/ml).

Kompleksomologolmoys konar ionlarin vo  pardoloyicilorin  tosiri
arasdirilmisdir.

Fe(Ill)-in toyini iiclin iglonilmis fotometrik metodika miixtalif alma
sortlarinda bu elementin toyini {iglin totbiq edilmisdir. Sibiryanka sortunda
(5.2+£0.07)*10" %, Qolden sortunda (3.30+£0.04)*10 % Fe(IIl) oldugu miioyyan
edilmisdir.Toyinatin  diizgiinliiyii ~ atom-absorbsion  analiz  metodu ilo
doqiqlosdirilmisdir.
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Ha ocHoBe canuuuioBoro ajbleruaa HaMu ObUIO CHHTE3WPOBAHHOBBIN pea-
re’t - 2-(((4-aurpodenun)umuno)MeTn)denon. HccnempoBan B3auMojeiicTBUE
meau(1l) ¢ 2-(((4-aurpodennn)umuno )MeTwi)peronom Brpucytcreun [[TMABr u
Tputon X-114. HccnenoBanue moigydeHHBIX KOMIUIEKCOB B mpucytctsuu I1AB
[I0Ka3ajlo, 4YTO MOJ HX BIMSIHUEM OOpa3yroTCs Pa3HOJIUIAHIHbIE KOMIUICKCHI
Cu(Il)-R-UTMABr u Cu(Il)-R-Tputon X-114¢c MakCHMaJbHBEIM CBETOITOTIIONICH-
neMm 490uM mipu pH 4 u pH 3 coorBercTBeHHO. COOTHOIICHNE KOMITOHEHTOB B
COCTaBe yCTaHOBJIEHBI METOJAMH OTHOCHUTENbHOTO Bbixona Crapuka-bapbanens u
cABUra paBHOBecHs. Bce MeToapl mokasaii, 4TO COOTHOIIEHHE KOMIIOHEHTOB B
BpasHonurangubix komruiekcax Cu(Il)-R-IITMABrpasuo 1:1:1u .Cu(Il)-R-Tpuron
X-114 paBHo 1:2:1.OcHOBHBIE XapaKTEPUCTHUKH KOMILIEKCOB NIOKa3aHO B TaOJIHUIIE.

Tabnuua. OCHOBHBIE XapaKTEPUCTUKN KOMIUIEKCOB

MaTepBan nunei.
Amasc, CooTHolIeHHE
Kowmreke PHour M € COMIIOHCHTOR rpaz. rpaduk
MKI/MJT
Cu(IDR- —
IITMABr 4 490 16750 | 1:1:1 0,15-2,05
RPN 5490 | 18000 | 1:2:1 0,15-2,56

WzyueHo BnusiHUS MOCTOPOHHUX MOHOB Ha omnpenenenue Cu(ll) B Bupe pas-
HOJIMTaHIHBIX KOMIIJIEKCOB.
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Pirogallol asasinda sintez edilmis azobirlogsmo - 1-fenil-2,3-dimetilpirazolon-
5-azopiroqallolun(R) kobaltla(Il) kompleks omolo gotirmasi spektrotometrik
metodla todqiq edilmis vo onun tayini {igiin yiiksak se¢iciliye malik yeni metodika
islonib hazirlanmigdir. Reaktivin miixtolif tursuluglu mihitdo udma spektrlori
tadqiq edilmis, qurulus formulu vo udma spektrlorina asason miihitin tursulugundan
asili olaraq mohlulda molekulyar (Hs;R) vo ii¢ anion formada (H.R’, HR* R*)
oldugu miioyyon edilmisdir. pH=0-6,7 tursuluglu miihitdomoévcud olan H3;R forma
383 nm, miivafiq olaraq pH=6,7-7,8, pH=7,8-8,8 vo pH>8,8tursuluqlu miihitlordo
méveud olanH,R™, HR* voR* formalari iso 412, 431 vo 378 nm dalga uzunlugunda
maksimum is1q udmaya malik olur. Co(Il) reaktivlo qarsiliqli tesirde olaraq
maksimum is1q udmast A=487 nm dalga uzunluguna tosadiif edon intensiv rongli
kompleks birlogsmo omslo gotirir. Kompleksin maksimum ¢iximi pH=9,0-9,5
tursuluqlu ammonyak-asetat buferi miihitins tosadiif edir.

Kompleks omolo golmoys reaktivin qatiliginin, vaxt vo tempera-turun tosiri
Oyronilmisdir. Miioyyan edilmisdir ki, kompleks komponentlori mohlullar
qarigdirildigda ani olaraq omolo golir vo mohlulda 2 saat orzindo vo 60°C
temperatura qodor qizdirildiqda optiki sixli§inin qiymatini sabit saxlayir. Kompleks
omoalo golmoya reaktivin 2,4-10* M qatihig1 tolob olunur. Izomolyar seriyalar,
tarazligin silirismosi vo Starik-Barbanelin nisbi ¢ixim metodlar1 kompleksin
torkibindo Co(II):R nisbatinin 1:2 kimi oldugu miisyyon edilmisdir.Maksimum isiq
udmaya uygun dalga uzunlugunda (Amax) kompleksin molyar udma omsali 11875-2
borabordir. Ber qanununa tabegilik kobaltin(Il) 2,36-4,72 mkg/ml qatilig
intervalinda &denilir. Domirin(Ill) toyinine konar ionlarin vo pardslayici
maddolorin manegilik tosiri dyronilmis vo toyinata qolovi vo golovi-torpaq metallar,
nadir torpaq elementlori, Mg(Il), Cd(II), Mn(II), Zn(II) vo s metal ionlarinin 1000
dofoartiq miqdart mane olmur. Bu da miirakkab torkibli tobii obyektlords kobaltin
mikromiqdarinin birbasa spektrofotometrik toyinine imkan verir.
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SPECTROPHOTOMETRIC DETERMINATION OF VARIOUS
LiGAND COMPLEXES OF iRON (III)
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The effect of antipyrine, a hydrophobic amine, on the formation of a
complex with Fe (III) 3- (3'-hydroxy-4'-carboxyphenylazo) -pentadione-2,4 (R)
was determined by spectrophotometric method. Fe (III) forms a colored complex
with this reagent, the maximum light absorption of which corresponds to a
wavelength of 470 nm in an acidic environment with an optimum pH of 4.0. The
main spectrophotometric characteristics of this compound were calculated and it
was determined that epsilon is equal to € = 6500-degree graph subordination
intervals 0.22-2.24ug/ml.

The effect of antipyrine on complex formation was studied in order to
increase the parameters of the analytical reaction of the binary complexes [1-2]. It
was found that under the influence of antipyrine a complex of various ligands
isformed, Fe-R-Ant and the intensity of the color increases. The optimal pH of the
complex is shifted to an acidic environment and a bathochrome effect is observed
at the optimal wavelength. Optimal conditions are pHop - 3, A max =484 nm, the
value of molar absorption coefficient is € = 9800.

Optimal conditions for the formation of binary and multi-ligand complexes
of Fe (III) were determined, as well as, the effect of the concentration of
components, time, and temperature on the formation of the complex was
researched. It was found that all complexes are formed immediately when the
components mix the solutions and keep the value of optical density constant for 2
hours when heated the solution to a temperature of 70 ° C. The ratio of components
in the complexes was determined by the isomolar series and the relative yield
methods of Starik-Barbanel. The gravitational interval of different ligand
complexes is 0.11-2.24 pg/ml.

The effect of foreign ions and barriers on the studied binary and mixed-
ligands complexes was investigated.
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BOZi TOROVOZLORDO XLORUZVI PESTiSIDLORIN
XROMATOQRAFIK METODLA TOYINi

Ulviyys Korimli, Abuysli Hiiseyinli
Balki Déviat Universiteti
u.karimli9gé@gmail.com

Otraf miihitdo, meyvo-torovozlordo, qida maddslorindo vo Dbioloji
niimunalords pestisidlerin qaliq miqdarinin analizina son onilliklerds bdyiik digqoat
ayrilir. Pestisidlorin komiyyot vo keyfiyyoti haqda informasiyalarin alinmasi
moqsadilo miixtolif miirokkoblikdo matrislorin niimunslori su, torpaq, qida vo ya
bioloji mohsullar analiz olunur. Miixtalif sinifli pestisidlorin toyini ti¢lin iso qaz
xromatoqrafik kiitlo spektrometriya metodundan istifads olunur.

Xlortlizvi pestisidlorin toyini metodlarininon miihiim hissasi silikagel, florizel
va bagqa sorbentlor ilo maye olan mikroqarisiglardan tomizlonma morholosi vo ya
borkfazali mikroekstraksiya metodudur. Torpaqda xloriizvi pestisidlorin toyin
olunma haddi 0.1 mg/kq, DDT vo onun metabolitlorinin toyini haddi 0.3-0.4
mkq/kq-dir. Niimunolorin an somoroli vo sado konsentrasiyasi holledicilorin
ultra kigik hocmlordo buxarlandirilmasina osaslandirilmigdir. Bunun gilin
niimunoni ugucu olmayan matris birlosmolorindon tomizlomok miitloqdir. Uzvi
holledicilor vasitasilo ekstraksiya, su buxari vasitosilo ayrilma, kristallasma-effekt
vermadikdos, qaz xromatoqrafiyasi vo nazik tobags xromatoqrafiyast metodlarindan
istifado olunur. Kond tasarriifatinda pestisidlorlo davranma xiisusiyyatlorini agmag,
torpagin pestisidlorlo ¢irklonmosi problemini xarakterizo etmok, toyin olunan
pestisidlorin istixanalarda yetigdirilon bazi toravozlords yol verilon gatiliq haddini
(YVQH) arasdirmaq mogsadi ilo torofimizdon niimunslor gdtiriilmiis vo
xromatoqrafik analiz metodu vasitosi ilo pestisidlorin toyini aparilmis, miqdari
mioyyon olunmusdur. Analiz Agilent HP5975 kiitlo selektiv dedektorlu ZB-5
kolonu ils tachiz olunmus GC-MS (Agilent, USA) HP6890 GC cihazi vasitasilo
apartlmisdir.

Toyin edilon gostericilor, 2111-01-1 2111- 2111-
mkq/1 01-2 01-3

beta HCH <0.02 <0.02 <0.02
lindane <0.02 0.02 <0.02
delta HCH <0.02 <0.02 <0.02
Aldrin <0.02 <0.02 <0.02
Dieldrin <0.02 <0.02 <0.02
Endrin <0.02 <0.02 <0.02
EndrinKetone <0.02 <0.02 <0.02
EndrinAldehyde <0.02 <0.02 <0.02
pp DDE <0.02 <0.02 <0.02
pp DDD <0.02 <0.02 <0.02
pp DDT <0.02 <0.02 <0.02
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Endosulfan I <0.02 <0.02 <0.02
Endosulfan II <0.02 <0.02 <0.02
Endosulfansulfate <0.02 <0.02 <0.02
Heptachlor <0.02 <0.02 <0.02
Heptachlorepoxide <0.02 <0.02 <0.02

I-ci niimunads pomidorun, II niimunade xiyarm, III niimunads bibarintarkibindo
olan pestisidlorin miqdar1 gostorilmisdir. Naticolordon goriiniir ki, alinmis pomidor,
xiyarvo bibor niimunslorindo pestisidlordon dieldrin, aldrin, endosulfanin (hor
birinin) miqdar1 Y VQH-dan bir qodar artiqdir.
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Fe(IIT)-IN YENI KOMPLEKS BiRLOSMOSININ
SPEKTROFOTOMETRIK TODQIiQi

Nargiz Askarova!, Rizvan Abdullayev', Homido Hiiseynova’
Balki Déviat Universitetit
Baki Déviat Universitetinin Qazax filiali®
nargiz.askaroval9@gmail.com

Domir birlosmolori sonayenin miixtolif sahalorindo genis totbiq edilir. Ona
goro do domirin sonaye vo tobii obyektlordo miqdari toyinine xiisusi diqqgot
yetirilir.Domirin fotometrik analizds toyinindo miixtalif sinif {izvi reagentlorden
istifado edilir[1-2]. Bu toyinatlarda asason torkibindo -OH , -N=N- gruplari olan
iizvi reagentlor genis istifado edilir. Bu reagentlor icorisindo p-diketonlarin
toromolori xiisusi yer tutur. Bu mogsodlo asetilaseton osasinda sintez edilmis 3-(2-
hidroksi-3-sulfo-5-nitrofenilazo )pentan -2,4 -dion reagentinin Fe(Ill)-lo omalo
gotirdiyi kompleks birlogmas ii¢lincii komponent istirakinda todqiq edilmisdir.

Spektrofotometrik metod vasitasilo genis pH-intervalinda domirin(IIl) 3-(2-
hidroksi-3-sulfo-5-nitrofenilazo) penta-2,4- dion reagenti ilo omolo gatirdiyi
kompleks birlosma antipirin istirakinda todqiq edilmisdir. Miioyyon edilmisdir ki,
antipirinin tosirindon kompleksin optiki sixligi koskin artir. Bu zaman qarisiq
ligandli komplekslorin optimal omolo golmo soraiti turs miihito dogru siiriistir.
Reagentin maksimal is1iq udmasi pH-2-do 393 nm, binar kompleksin 445 nm,
qarisiq ligandli kompleksdo iso 405 nm-dir. Optimal omoalo golms soraitini
miioyyon etmok ti¢lin kompleks omolo golmoyo komponentlorin qatiliginin tosiri
Oyranilmisdir.Miioayyan edilmisdir ki, Fe(Ill)-R kompleksinin maksimal ¢iximi
8:10° R, Fe-R-Ant kompleksindo 8:10° M R, 4-10° M Ant .

Komponentlori qarigdiran kimi miixtslif ligandl1 kompleks birlogmolor amalo
golir.Qarisiq ligandli komplekslor bir sutka orzinds vo 80 °C-yo kimi davamli olur.

Miixtalif metodlar vasitasilo kompleks amolo golmo reaksiyasinda istirak
edon komponentlorin nisbati Starik -Barbanel vo izomolyar seriyalar metodu ilo
mioyyon edilmisdir: Fe:R=1:2, Fe:R:Ant=1:2:1 Molyar udma omsalinin giymaoti
Fe-R €=14500, Fe-R-Ant £=17600.

Daracali grafikls tabegilik intervali 0.11-2.74mg/ml vo 0.11-3.36 mq/ml.

Kompleks omologolmoys konar ionlarin vo pordoloyicilorin  tesiri
Oyronilmisdir.
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AI(IID)-2,3,4-TRIHIDROKSIFENILAZO-5'-SULFONAFTALIN-

SOTHI-AKTIV MADDOLOR KOMPLEKSLORININ KiMY9Vi-

ANALITIK XARAKTERISTIKALARININ LIQANDLARARASI
QARSILIQLI TOSIRDON ASILILIGI

Xalil Nagiyev, Famil Ciraqov, Giilson Mugalova, Rizvan Abdullayev
Balki Déviat Universiteti
xalil-71@mail.ru

Aliiminiumun(III) sathi-aktiv maddsliar (SAM) —setilpiridin bromid (SPBr),
setiltrimetilammonium bromid (STMABr), deka-metoksin [1,10-dekametilen-
bis(N,N-dimetilmentoksikarbonilmetil)am-monium dixlorid] (Dek) va triton X-114
istirakinda  2,3,4-trihidroksifenilazo-5'-sulfonaftalinlo (R) kompleks omolo
gaotirmasi spektrofotometrik metodla todqiq edilmisdir. Milayyon edilmisdir ki,
pH=0-7,0 tursuluqlu miihitdos SAM AI(III)-R kompleksinin kimyovi-analitik
xarakteristikalarinakoskin tosir edorok daha yiiksok kimyovi-analitik xarakteris-
tikalara malik AI-R-STMABT,Al-R-SPBr,Al-R-Dek  vo Al-R-Triton X-114
miixtalifligandli komplekslorini amoalo gatirir. Miixtelifligandli  komplekslorin
kimyovi-analitik xarakteristikalarina ligandlararasi qarsiliqlt tesirin miisyyan
edilmosi mogsadilo reaktivlo SAM arasinda qarsiliglt tosir otrafli todqiq
edilmisdir.Todqiqatin naticesi reaktivin molekulyar formada oldugu pH=0-6,0
tursuluglu mithitde onunla SAM arasinda komponentlori nisbati 1:1 olan yiiksok
davamliliga malik assosiatlar omolo goldiyini gostormigdir (Cadval 1).

Cadval 1. 2,3,4-Trihidroksifenilazo-5'-sulfonaftalinin sothi-aktiv maddolorlo pH=0-6,0
tursuluqlu miihitdo omalo gotirdiyi assosiatlarin kimyavi-analitik xarakteristikalari

SAM AR-saM, NM AL, nm R:SAM 1gBas
STMABr 404 22 1:1 5,19+0,32
SPBr 410 28 1:1 6,85+0,19
Dek 421 39 1:1 6,96+0,48
Triton X-114 390 8 1:1 2,63+0,27

Miixtalifligandli komplekslorin optimal omolo golmo soraiti miiayysn edilmis vo kompleks
omolo golmoyo komponentlorin qatiligiin, vaxt vo temperaturun tosiri Oyronilmisdir.
Miioyyan edilmisdir ki, miixtalifliqgandli komplekslorin amolo golmasi udma spektrlorinds
reaktiv vo AI(III)-R eyniligandli komplekso nozoron batoxrom siiriismolor vo makismum
¢iximin daha turs miihito siirligmosi ilo miisayiot olunur. Tarazligmn siirligmosi vo Starik-
Barbanelin nisbi ¢ixim metodlari ilo eyni- vo miixtalifliqgandli komplekslarin torkibindski
komponentlor nisbati, eloca do spektrofotometrik metodla davamliliq sabitloritayin
edilmisdir (Cadval 2).
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Cadval 2. AI(IIT)-R-SAM miixtslifligandli komplekslorinin kimyavi-analitik xarakteristikalar

Kompleks PHopt | Amax, nNm | AA, nm e10% ALR: 1gBx«
SAM

Al-R 5,0-5,5 434 52 1,00+0,05 1:2 | 6,67+0,04

Al-R-STMABr 4,5-5,0 448 65 2,025+0,10 | 1:2:2 | 16,32+0,16

Al-R-SPBr 4,5-5,0 451 69 1,325+0,07 | 1:2:2 | 18,63+0,20

Al-R-Dek 4,5-5,0 467 85 1,125+0,08 | 1:2:2 | 19,76+0,17

Al-R-Triton X-114 | 4,5-5,0 448 65 1,675+0,04 | 1:2:1 | 13,92+0,09

Aliiminiumun omals gotirdiyi miixtslifligandli komplekslarin oksar kimyavi-
analitik xarakteristikalarininreaktivlo SAM arasinda omolo golon assosiatlarin
davamliligindan asili oldugu miioyyon edilmisdir.

g .
19,0 Al(ll1)-R-Dek

18,0 Al(111)-R-SPBr
17,0

16.0 AI(Ill)-R-STMABr

15,0 1

14,0

Al(I11)-R-Triton X-114
13.0 4

T T T T T T T
T 3 4 5 6 7 lgPas

Al(l11)-R-SAM komplekslarinin davamliliq

sabitlorinin ~ (IgBy) R-SAM  assosiatlarinin
davamlihgindan (lgB..) asililigi

Sokilda Al-R-SAM miixtalifliqandli kompleksloarin davamliliq sabitlori ilo R-
SAM assosiatlarinin davamliligindan asililigi verilmisdir. Goriindiiyli kimi, daha
yiksok davamliliga malik assosiat omolo gotiron SAM istirakinda omolo golmis
miixtolifligndli kompleks daha yiiksok davamliliga malik olur.
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FOTOMETRIK ANALIiZ METODU iLO Fe(IIT)-IN YENI TOYINi
METODIKASININ ISLONILMOSI

Nazakat Ohmadosliyeva, Forqana 9liyeva, Eldar 9hmadov
Baki Doviat Universiteti
nezaketehmedeliyeva@gmail.com

Son illor analitik kimyada analitik parametrlori artirmaq {giin torkibinds -
OH, -N=N- qruplan saxlayan iizvi reaktivlorden genis istifado olunur. Bu
reagentlor igorisindo piroqallolun azotéromalori xiisusi yer tutur. Odabiyyat
molumatlarinin tohlili gostorir ki, son illordo analitik reaksiyalarin toyinat
sorhaddini asagi salmaq ve segiciliyini artirmaq Ug¢iin  miixtalifligandli
komplekslordon genis istifado olunur.Ona goérs do piroqallolun azotdromolorinin
modifikasiya olunmus téramelorinin totbiqi ilo domirin tayini iiclin yiliksok analitik
gostaricilora malik metodikalarin islonilmasi aktual masaladir.

Toqdim olunan isdo piroqallol osasinda sintez olunmus iizvi reagentin
Fe(Ill)-Io omalo gotirdiyi kompleks birlosmoyo iiglinci komponentin tosiri
oyronilmisdir. Isdo 1-fenil-2,3dimetilpirozolun-s-azopiroqallol iizvi reagentinden
istifado edilmisdir.

Fe(Il)-iin tadqiq olunan reagent ilo qarsiliqlt tosiri zamani rongli kompleks
birlosmo omolo golir. Reagentin maksimal isiq udmasi 373nm ,Fe ilo omolo
gotirdiyi kompleks birlosmanin isiq udmast isa 428nm-dir. Fe-R kompleks
birlosmosinin maksimum ¢iximi pH-5.Fe(Ill)-inkompleksin torkibine tamamilo
kegmosi {iciin reagentin 2,0010*M qatilig1 tolob olunur. Antipin istirakinda
miixtolif ligandli Fe(IlI)-R-Ant kompleksi alinir. Bu zaman miixtslif ligandh
kompleksin udma spektrinds batoxromsiiriismo miisahido olunur vo kompleksin
maksimalgiximi binar komplekss nozeron turs miihito dogru siirligiir. Miixtolif
ligandl1 kompleksin udma spektri Fe(III)-R-Ant 467nm pH-1n optimal qiymati 3,5-
dir. Miixtolif ligandli kompleksdo reagentin qatilig1 1,6+10*M ,antipirinin qatilig
i$0 2.010*M-dur.

Doracali grafike tabegilik intervali 0.22-2.74 mkg/ml , Fe-R-Ant iso 0.11-
2.24 mkqg/ml-dir. Konar ionlarin vo pordslayicilerin kompleksomologolmayatasiri
Oyronilmisdir. Miloyyon edilmisdir ki, miixtslifliqgandli komplekslorin segiciliyi
binar komplekslora nisbaton yiiksokdir.

Odoabiyyat
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DOWEX MAC 3 iONIiTi iLO MOHLULLARDAN
Zn*, Cd** VO Pb?>*-iIONLARININ SORBSIiYASI

Mahnur Coforli
AMEA Naxgivan Bélmasi Tobii Ehtiyatlar Institutu
nes.az.nil@mail.ru

Bu tezisdo Zn®*, Cd*" vo Pb*" ionlarinin Dowex MAC-3 (karboksil qruplu,
H+) kationiti ilo sorbsiyasinin tarazliq vo kinetikas1 dyronilmis, tarazliq vo kinetik
molumatlar osasinda proseslorin termodinamik parametrlori
hesablanmigdir.Sorbsiya izotermlori qurulmus, miivafiq tonliklor toklif edilmisdir.
Secilon qatiligda proseslorin kinetikasinin daxili diffuziyanin noazarstindo oldugu
mioyyonlosdirilmis, kinetik parametrlor hesablanmis, istiliyin ayrilmast veo
entropiyanin azalmasit ilo segiciliyin entalpiya amili ilo idaro olundugu
gostorilmisdir.

Cadval. Dowex MAC 3ioniti ilo Zn*",Cd*" vo Pb*"-ionlarinin sorbsiyasinin
kinetik ve termodinamik parametrlori.

Di, Do, Ea, AS 0 AH 0 AG 0 K ﬂz eas /R
sm?/san sm?/san kC/mol C/mol.K «C/mol «C/mol s
Zn*" -Dowex MAC 3
6,50-107 | 1,01-10* 12,5 -50,187 -19,55 -4,59 6,39 5,97-10°18
Cd*" - Dowex MAC 3
8,15-107 | 4,51-10* 15,65 -37,74 -15,47 -4,22 5,5 2,67-10"17
Pb%*- Dowex MAC 3
145-10° | 1,22:10% | 22.4 - 48,58 -18,03 23,55 42 | 7241078
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DOMIRIN(II) 2-(((1-(3-BROMFENIL)
ETIiLIDEN)HIDROZONO)METIL)FENOL iLO 8-OKSiXiNOLIN
ISTIRAKINDA SPEKTROFOTOMETRIK TOYINi

Cinars Mammadova, Sevinc Haciyeva
Baki Déviat Universiteti
chinara.mamedova.86@mail.ru

Odobiyyatdan molumdur ki, demirin(IIl) spektrofotometrik toyini ti¢iin
torkibinde donor azot vo oksigen atomu saxlayan reagentlor genis totbiq
olmusdur. Buna goro do, domirin(Ill) spektrofotometrik toyini {igiin salisil
aldehidi  osasinda  sintez  olunmus yeni reagent -  2-(((1-(3-
bromfenil)etiliden)hidrazono)metil)fenoldan istifado mogsodouygun hesab
olunur. Reagentin torkib vo qurulusu rentgen qurulus analizi, IQ vo NMR
spektroskopiyasi metodlari ilo miioyyon olunmusdur.

Br.

O

CH
3 HO

Domirin(II)  2-(((1-(3-bromfenil)etiliden)hidrozono)metil) fenol (R) §-
oksixinolin ilo kompleksomologolmasi todqiq edilmisdir. Qarisigliqandli kompleks
iiclin kompleksomoalogoalmonin optimal goraiti toyin edilmisdir: pH 3, A =490 nm
(Fe(III)-R-8-oksixinolin). Kompleks birlogsmonin torkibindoki komponentlorin
nisbati Starik-Barbanelin nisbi ¢iximi vo tarazligin siiriismasi metodlar ilo toyin
edilmisdir: Fe(Ill):R: 8-oksixinolin = 1:2:1. Ber qanununa tabegilik intervali
mioyyon edilmisdir: 0,224 — 2,24 mkqg/ml. Molyar udma omsali tapilmisdir: € =
16250.

Kompleksomologolmoys  konar ionlarin vo  pardoloyicilorin  tosiri
Oyronilmisdir.
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HOBBIA BAPUAHT CHEKTPO®OTOMETPUYECKOT' O
OINIPEJAEJIEHUA MUKPOKOJIMYECTB KEJIE3A B I'PUBAX

Ap3y Aouesa, Xaaua Harues, YasBus I'onnspau, Munas Mamenosa
Bakuncxuii I'ocyoapcmeennwiti Yuueepcumem
xalil-71@mail.ru

Pazpaborana HOBasi MeTOJMKa CIEKTPOPOTOMETPUUECKOTO OINPEIeIICHHS
MUKpPOKOJIMYECTB JKeJde3a B rpubax, C HCIOJB30BaHUEM  3-aneTui-4,6-
mudenmnrekcanuona-2,6 (R) u nquantunmupunmerana (JJAM).M3yuenue cnexTpoB
MIOTJIONICHNS PEareHTa B Pa3IMYHBIX KHUCIOTHOCTSAX PacTBOpa IOKa3ajio, YTO €ro
CBETOIIOTJIONIeHHe MakcuMainbHo 1ipu 293 um B cpene pH 0-5 u 326 um npu pH 6-
11, B cBsI3U ¢ HAJIMYUEM KETO-€HOJIBHOU TayToMepuu.[Ipu B3aumMonelicTBUM Kele-
3a(Ill) ¢ pearerToM 00Opa3yeTcst OKpAIIEHHOE KOMIUIEKCHOE COCTUHEHUE B KUCIION
cpene mipu pH 0-7,0, ¢ MakCUMaNbHBIM CBeTOMOTIOICHUEM Tipu 383 HM. Makcu-
MaJIbHBIH BBIXOJ KOMIUIeKca HaOmonaercs npu pH=4,5-5,0. B npucyrcTBun nua-
TUNUpUIMeTaHa oOpa3yrorcs pasHosmrangueiii koMruieke Fe(Ill)-R-JAM, mpu
9TOM HabIIozaeTcss GaTOXPOMHBIM CABUT 1O CPABHEHHIO CO CIEKTPOM KOMILJIEKCa
Fe(IlI)-R m MakcuMaJIbHBIA BBIXOJ| CABUTAETCS B KUCIYIO cpeay. MakcuManbHOE
MIOTJIONIEHNE PA3HOIUTaHHOTO KOMITIeKca HaOmoaeTcs pu 421 HM U ONTHMalb-
HEI pH koMImekcooOpa3zoBanus pasex 1,0-1,5.

st BBIOOpA ONTUMANIBHBIX YCIOBUI W3yUeHO BIUSHHE KOHICHTPALUK pea-
TUPYIOIIUX KOMIIOHEHTOB, TEMIIEPATyPbl U BpeMEHH Ha 00pa30BaHUE KOMILIEKCOB.
CooTHomIeHNe KOMITOHEHTOB B COCTaBE 00Pa3yIONIMXCS OKPAIIEHHBIX KOMITJIEKCOB
oTpesiesieHbl MEeTOJAaMH OTHOCHTENbHOro Bbixona Crapuka-bapGanens, cnsura
paBHOBECHS M HM30MOJIAPHBIX cepuil. Bce MeToapl mMokas3ainu, 4TO COOTHOIIEHHE
koMroHeHTOB B coctaBe komiuiekcoB Fe(IIl)-RuFe(Il1)-R-/IAM pasen 1:2 u 1:1:1.
CriekTpo(hOTOMETPUYIECKUM METOJOM OTPENeTIeHbl  KOHCTAHTBHl yCTOHYHWBOCTH
KOMITJIEKCOB, M YCTAHOBJIECHO, 4TO pasHoiuranmueiii komruieke Fe(Ill)-R-JJIAM
ornnuaercss HamOombirel ycroiumBocThio: Igf(Fe-R)=7,94+0,18; IgPB(Fe-R-
JAM)=12,45+0,21.

Mounsipabie  KO3(QHUIMEHTHI CcBeTomnorolieHuss komiuiekcoB Fe(Il)-R wu
Fe(II1)-R-JIAM np# Aorr cOoTBeTCTBEHHO paBHbl (0,35+0,01)-10%1 (1,50+0,02)-10°,
I'pagyupoBouHslii rpaduk drHEEH B nuana3zoHe KoHneHTpanuu xenesza(lll) 1,12-
13,44 mxr/min gas komiuiekca Fe-R u 0,22-0,45 mxr/min - Fe-R-JIAM cootBet-
CTBEHHO. M3y4yeHue BIMSHMS MOCTOPOHHHUX MOHOB Ha ONpeEiesieHUe XkKejle3a MoKa-
3aJ10, YTO B MPUCYTCTBUU TUAHTHUIIMPHIMETaHA 3HAYUTEIHHO YBEIHYUBACTCS W3-
OouparenpbHOCTh peakiuu. OmpenencHuto skene3a(lll) B Bume pasHOIUTAHIHOTO
komitekcaFe(Ill)-R-JIAM ne memaror Oosee uem 4500-KpaTHbIEKOTUYECTBA IIIE-
JIOUHBIX, IIEIOYHO3EMENbHBIX U PEIKO3eMeNbHbIX 3JeMeHTOB; 2000-kpaTHBIE —
Zn(11), Mg(1I), Mn(I),Ni(II),Co(II),Cd(11),Cr(I11),Th(IV),U(VI); 1000-kpaTHBIE -
Cu(II),Sn(II),Ga(I1I),In(I11), AI(11T),Bi(III),Sb(V); 500-kpatubie - Zr(IV), Hf(IV),
Mo(VI), W(VI), F-, C204%.
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Tabnuma 1. Pesynbrate! onpeaencHus xenesa B rpudax (n=5, P=0,95)

OO6pa3sisl rpu- Haiineno Fe, mr/kr S:
00B R-IAM AAC R-IAM AAC
I 1,072+0,049 1,069+0,057 0,040 0,046
11 1,045+0,045 1,050+0,053 0,037 0,044

Pa3pa60TaHHa5{ METOJHKaA CHGKTpO(I)OTOMGTpI/I‘ICCKOFO OIpCACIICHUA MHK-

POKOJINYECCTB JKEJIE3aB BHUC Pa3HOJIUTaHIHOT'O

KOMIIJICKCa

Fe(I1T)-R-

JAMnpumeHeHa Ui OTpeJiesieHHsT er0 MUKpOKoindecTB B rpubax «lllamMmnunbo-
HBI», B3ATas U3 nocesika 3upa ropoaa baky. Pesynprarel npeacranens! B Ta0i. 1 u
COIIOCTABJICHBI C JAHHBIMH aHaJIN3a aTOMHO-abcopoumonHoro merona (AAC).
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O9TRAF MUHIT OBYEKTLORINDO TH(IV) IONUNUN
QATILASDIRILMASI UCUN YENI METODIKANIN
ISLONIB HAZIRLANMASI

Fidan Bohmoanova, Famil Ciraqov
Baki Doviat universiteti
fidan_chem@rambler.ru

Radioaktiv ionlarinin yol verils bilon son qatiliq haddinds toyini otraf miihit
obyektlorinin ekoloji monitoringindo aktual analitik mosoalo hesab olunur. Ona goro
do bu elementlarin ilkin qatilagdirilmasi zoruroti yaranir. Togdim edilon isdo malein
anhidridi-stirol sopolimeri malum metodika ilo formaldehid istirakinda m-fenilen
diaminlo modifikasiya edilorok polimer xelatomslogatirici sorbent sintez
edilmisdir. Sintez olunmus sorbentin toriumu (IV) sorbsiya etmo imkanlar tadqiq
edilmisdir.

Toriumun (IV) mohlulunu hazirlamaq mogsadi ilo onun kimyeovi tomiz
Th(NO3)4 duzundan istifade edilmisdir. Th(IV) ionunun mshlulda tarazliq qatilig
2,27,3,4-tetrahidroksi-3"-sulfo-5"-xlorazobenzol =~ mohlulundan istifado edorok
fotometrik metodla toyin edilirdi. Sistemdo lazimi pH yaratmaq t¢lin HCI
fiksanalindan (pH 0-2), ammonyak-asetat bufer mohlullarindan (pH 3-11) vo
NaOH (pH=12-14) istifade edilmisdir. 0,1 M CH3COOH va 0,1 M NH40H
mahlulu 98%-1i sirks tursusu va 25%-li ammonium-hidroksidin qati mshlullarindan
hazirlanmigdir. KOH mohlulu kimyovi tomiz kalium-hidroksiddon hazirlanmisdir.
Mohlulda ion qiivvesinin lazimi qiymetini yaratmaq li¢iin kimyovi tomiz KCI duzu
mohlulundan istifads edilmisdir.

Sintez edilmis sorbentlo Th(IV) ionunun sorbsiya vo desorbsiya
proseslorino miixtolif amillorin (maye fazanin pH-1, ion qiivvesi, tam sorbsiya
tarazligmin yaranmasi ligiin lazim olan vaxt, metalin qatiligi)tasiritodqiq edilorak
qatilagsdirmanin optimal seraiti miioyyon edilmisdir (cadval). Sorbsiya tacriibalori
statik soraitdo aparilmisdir.

Cadval Th(IV) ionunun m-fenilen diamin fragmentli sorbentlo statik
sorbsiya tocriibalorinin osas xarakteristikalari

PHopt. w*, mol/l Zaman, saat Cue, mol/l ST, mq/q
4 0,4 3,0 8-107 649
*-jon qlivvasinin sorbsiya doracasinin azalmasina sobabolanqgiymati

Codvoldon goriindiiyti  kimi, todqiq edilon torium ionlarinin optimal
maksimal sorbsiyasi pH 4-dobas verir.Mohlulun ion qiivvesinin giymati artdiqca
tadqiq olunan metal ionunun sorbsiya doracesi azalir. Bu makromolekullarda olan
ionogen qruplarin vo todqiq olunan metal ionunun ion ohatosinin artmasi
naticasindo  (ekranlasma  efekti)  kompleksomologolmonin  (homginin,
iondoyismonin) ehtimalinin azalmasi ilo olagodardir. Bu ehtimalin azalmasinin
konkret olaraq mohlulun ion qiivvasinin hansi qiymotindon basladigini miioyyon
etmok {i¢lin tutum vo formasi eyni olan miixtolif qablarda, optimal pH miihitindo
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sorbsiya tocriibalori qoyulur. Dayison komiyyat yalniz mohlulun ion qiivvasinin
qiymeti olur. Todqiq olunan sorbentlo mohlulun ion qiivvesinin qiymsetinin 0,4
mol/l —o qodor artmasi sorbsiya prosesine tosir etmir. fon qiivvesinin qiymatinin
sonraki artimi sorbsiya dorocesinin todricon azalmasina sabob olur. Sorbsiya
prosesinin zamandan asililigt da todqiq edilmisdir. Alinmis noticolora osason,
molum olmusdur ki, sorbsiya tarazlig1 3 saata yaranir.

Metal ionunun qatiligr (2-10* - 102 M intervalinda) artdiqca sorbentlorin
sorbsiya tutumu (ST) artir vo metal ionunun gatiliginin 8-10° M giymotindon sonra
sorbentin sorbsiya tutumu artmir, sabitlosir. Bu makromolekullarda olan reaksiya
qabiliyyatli funksional qruplarin metal ionlar ilo tam tutulmasi ilo slagodardir.

Sorbsiya olunmus metalin sorbentdon desorbsiyast da todqiq edilmisdir. Bu
maqsadlo eyni qatiliglt miixtalif mineral tursularin (HCIO4, H.SO4, HNO3;, HCI)
tosiri Oyronilmisdir. Todqgiqatin noticolori gostordi ki, maksimal desorbsiya 2M
HNOstursusunda bas verir.
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SELLULOZA/FE;04 NANOKOMPOZITININ SINTEZi

Giinel Mommoadova!, Xslil Nagiyev!, Amir Abbas Matin?, Famil Ciraqov'
Baki DévIat Universiteti
Azarbaycan Sahid Madani Universiteti?
mammadova.gunell5@gmail.com

Metal ionlarimin mikromiqdarlarinin qatilagdirilmast vo toyinindo maqnit
xassali sorbentlordon istifado miihiim shomiyyato malik oldugundan toqdim olunan
is bu tip sintetik sorbentin alinmasina vo xassolorinin Gyronilmosino hasr
olunmusdur[1].Todqgiqat igsindo bozi metal ionlarminmagnit bork fazal
ekstraksiyast (MBFE) ii¢lin yeni adsorbent kimiselliiloza/Fe;O4 maqnit xassoli
nanokompoziti sintez edilmisdir. Magqnit xassali selliiloza/Fe;Os nanokompoziti
golovi mohlulda sellilloza vo Fe3O4 nanohissaciklorinin birge kimyavi ¢okmasi ilo
sintez edilmisdir.

Reaksiya ii¢lin 0,7 qram selliiloza analitik torazido ¢okilorak vo 80 ml distilla
suyunda holl edilmisdir (0,7q/80 ml). FesOs4 nanohissociklorinin alinmasi {i¢iin
FeCl,-4H,O kristalhidratindan istifado edilmisdir. Bunun {i¢iin 2,8 qram
FeCl,-4H,O kristalhidratt 80 ml distillo suyunda hoall edilmissir (2,8 q/80
ml).Hazirlamig hor iki mohlul 30 doqiqe ulturases qurgusundan istifade edilmoklo
homogen dispers sistem halina salinmisdir. Bundan sonra hor iki mohlulda hall
olmus havanin ayrilmasi ii¢iin onlarin hor ikisino 30 doqige orzindo sabit tozyiq
altinda N»qazi verilmisdir. Domir(Il) xlorid mohlulu dispers olunmus selliilloza
mohlulu {izorine fasilesiz olaraq otaq temperaturunda 800 dovr/doq daimi
qarigdirmaqla damla-damla olave edilmisdir. Proses basa catdigdan sonra 90°C
temperaturda qarisigin ilizarina damci-damci 28%-li ammonium-hidroksid mahlulu
olavo edilorok mohlulun tursulugu pH=11-12 soviyyesindo tonzimlonmisdir.
Alinmig sorbent mohluldan maqnitin komayi ilo ayrilmisdir. Daha sonra alinmis
nanokompozit etanol vo deionlagdirilmis su il yuyularaq 50°C-do vakuumda
quruducu sobada qurudulmusdur.

IOdoabiyyat
1. Rezaii,E., Nazmi, L.,Mahkam,M., Ghaleh Assadi, M.Afacile and industrial

method for synthesis of modified magneticlipophilic graphene asasuper oil
additive. Main.GroupChem.2021, 20, 89—101.
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ABSERON ORAZISINDOKI ARTEZIiAN QUYU
SU NUMUNOLORINDO FizZIiKi-KiMYOVi
PARAMETRLORININ TOYINI

Torans Oliyeval, Rizvan Abdullayev’, Afaq Malikova®
Baki DévIat Universiteti
Azarbaycan Déviat Neft va Sanaye Universiteti?
tarana_chem@mail.ru

Abseron arazisindoki artezian quyu su niimunslorinde pH-in, elektrik keci-
riciliyinin, hall olmus oksigenin qatiliginin, temperaturun toyini t¢lin Multiline
Water Quality Meter 850081cihazindan istifado olunmusdur. Cihazin 0lgii
stokanina 20-25 ml quyu suyu niimunosi tokiilir Multiline Water Quality Meter
850081 cihazinin elektrodu stokandaki suya salinir. ©vvalca suyun temperaturu,
pH-1 olgiiliir. Sonra iso su nlimunasinin elektrik kegiriciliyi, suda holl olmus
oksigenin miqdari 6l¢iiliir. Hor bir su niimunasi {iglin 6lgmalar ayri-ayriliqda aparilir.
Noticolor codvoaldo verilmisdir.

Cadval
Orazi Bilgoh | Mastaga | Ziro | Tiirkan | Nardaran | Siivolan
Elektrik | 0,351 0,402 | 0,48 | 0,92 0,49 0,32
keciriciliyi
Holl 7,6 10,7 129 | 11,2 12,3 9,1
olmus
oksigen

Idobiyyat

1. Tamxwuesa C.P., Anuesa T.U., baiipamos I".11.CriekTpodoTomMeTprdeckoe onpeeiicHue
AQHMOHOB B TIP00ax apTe3MaHCKOH Bojbl okpecHocTel baky / «OKOAHAJIMTUKA-
2019», Poccus, Ilepmsp, c.51-52.
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QUYU SUNUMUNOLORINDO XLORIDLORIN TOYINi

Tarans Oliyeva', Rizvan Abdullayev', Giillii Giillorli®, Afaq Molikova’
Baki Déviot Universiteti'
Azarbaycan Déviat Neft va Sanaye Universiteti?
H.Oliyev adina Azarbaycan Ali harbi akademiyasi®
tarana_chem@mail.ru

Abseron orazisindon gdtiiriilmiis quyu suyu niimunslorindo xlorid ionu
titrimetrik metod ilo toyin edilmigdir. ISO 9297 beynolxalq standart1 iizro metodika
miixtolif nov sularin terkibinds olan xlorid ionunun Mor metodu ils toyini ii¢iin
misyyan edilmisdir.

Analizin aparilma qaydasi

250 ml-lik konusvari kolbaya su niimunasinin talob olunan hocmini (vasfi
analiz vasitosilo toxmini toyin edilmis) pipetlo tokiib, lazim goldikdo hocmi 100 ml-
o catdirilmisdir. Hazirlanmis niimunanin tizorine 0,5 ml indikator - kalium-xromat
mohlulu slava edib, fasilosiz qarigdiraraq giimiis-nitrat mohlulu ilo titrlonmisdir.
Xloridlorin miqdar1 az oldugu halda titrlomonin daha doqiq olmasi iiglin giimiis-
nitrat mahlulunu damci-damei olave etmok lazimdir. Xloridlorin miqdar1 kifayot
gador ¢ox oldugu halda ovvalco ag rongli giimiis-xlorid ¢okiintiisii omalo golir.
Titrlomo zamani mohlul, qarisdirildigda yox olan, qonur rongs boyanir. Titrlomo
sona yaxinlasdigda bu rongin itmasi yavastyir. Titrlomonin sonu glimiis-nitratin bir
damcisindan omolo galon va qarigdirildigda itmayaen zaif qonur rongs osasen toyin
edilmisdir. Noticolor asagidaki cadvaldos verilmisdir.

Cadval Quyu suyu niimunslarinds xlorid ionunun miqdari

Orazi Xlorid ionu,
mq/l

Nardaran 450
Mastaga 470
Hovsan 390
Tirkan 370
Stivalan 350
Sagan 370

Mordokan 350

Buzovna 410

Novxani 360

Zira 440

Bino 470

Iddabiyyat

1. TamxueBa C.P., AnmueBa T.1., AmunabexoB A.®D., I'yceiinosa I'.b. Onpenenenue pocda-
TOB B mpobax apTe3maHCKoW Boabl AOmrepoHckoro momyoctpoBa XI Bceepoccuiickas
Kondepenmus Ilo Amamnzy O6wvextoB Oxpyxkatomeid Cpemnbst C MeXayHapOIHBIM
Yaactuem « 9JKOAHAJIMTUKA-2019», Poccus, [lepms, ¢.50-51
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2. Hukanopo A.M., Xopyxas T.A. Mouutopunr kauectBa Boja: Cep.«KauectBo BOIY,
BbIn.3 CIIb I'mppomureonsmat 1998. ¢.73

3. VauumupoBaHHBIE METONBI aHamu3a Box.//mox obmr. pen.tO.FO.JIypre. M.:Xumus
1973. 376¢.

4. Jlacrouknna H.1. Metonb!l onpeaeneHns KadyecTBa MPUPOIHBIX BoA. - M.: Menuimaa,
1990, 169c.

5. Ompenenenue HOPMUPYEMBIX KOMIIOHEHTOB B TIPUPOIHBIX U CTOYHBIX BoJax. - M.:
Hayxka, 1987, 126c¢.
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BJIUAHUE COBMECTHOI'O MOJAU®ULIUPOBAHUS HA
CBOHCTBA BBICOKOKPEMHE3EMHOI'O IIEOJIUTA TUIIA
YJIbTPACHUJIA B AIKMWJIMPOBAHUU BEH30JIA O9TAHOJIOM

Aiinyp Uckenneposa, danap Axmenos, Cabut MamenoB
Bakuncxuii 'ocyoapcmeennwiili Yuueepcumem
ay_nur9l@mail.ru

OTUn0EH301 HAXOIUT IIMPOKOE IPUMEHEHHE B TPOU3BOJCTBE CTHPOJIA, Kay-
YyKOB U Tu1acTukoB [1,2]. B mocneanne Bpemsi MPOBOISATCS MHTEHCHUBHBIE HCCIIe-
JIOBaHHS 110 pa3padOTKe TeTEPOTeHHBIX KaTallu3aToOpoB Ha OCHOBE meonuta ZSM-5
C ILENbI0 3aMEHbl arpecCHBHBIX TOMOTEHHBIX KaTalu3aTOpoB THma Ppupaens-
Kpadrca, ucrons3yemsie B poreccax aJKWINPOBaHUS apOMaTHUYECKUX YIIeBOO-
POJIOB aJIKeHaMH U cupTamiu [2,3].

B cBsi31 ¢ pacTymuMm cpocoM Ha 3THIIEH 0oJiee IEPCIIEKTUBHBIM AJIKHUIIH-
PYIOLIMM areHTOM MOXET CIIy>)KUTb OHO3TaHOJ, IOJIydaeMbli M PacTUTEIbHOH
Oouomaccsr [4].

Henbto HacTosIed pabOTHl SBUIOCH U3yYEHHE COBMECTHOTO MOAMDHUIN-
pOBaHUsI LIEOJHUTA THIIA YJIbTPACWIIA JIAHTAHOM M (GochOpoM Ha €ro CBOWCTBA B
IKUIMPOBAHUH OEH30J1a STAHOJIOM.

JUis pUTOTOBNIEHHS KaTalnu3aTopoB MCIIONb30Baiu H-yiapTpacui, KOTo-
pBI TOJyYand MOHHBIM OOMEHOM HCXOIHOro mHeonuTta ¢ pactBopoM NHsNOsu
nocnenytouum npokanusanreM npu 500 °C B teuenue 4 u. KatanuzaTopsl, MoIu-
¢ummmpoBannsie 4,0 mac.% Qochopa w nmaHTaHa TOdMydamu mponuTKor H-
yJIbTpacuia BOAHBIMU pacTBOpaMu ruapodocdara aMMOHKS M HUTpaTa JIaHTaHa.

OmnbITel TpOBOMIIK B HHTEpBasie Temmnepatyp 300-500 °C, o0beMHOH CKO-
POCTH MOauHs CHIPhs 2 U .

AnxunupoBanue OCH30J1a dTAHOJIOM B mpucyTcTBUU HZSM-5 mporekaet
HeceneKTHBHO. [loMUMO LiesieBOro mpoaykra B KaTajdu3are OOHapy>KEHO 3HAuH-
TEJIbHOE KOJIMYECTBO KCUIJIOJIOB M IOJIMAPOMATHUECKUX yIIIEBOIOPOIOB. B pe3yib-
tate MoauduupoBanus H-ynprpacuna docdopoM i TaHTAHOM B KOJIMYECTBE
4,0 mac.% MPOUCXOIUT CYLIECTBEHHOE CHIKEHHE CoJepKaHue MOOOUHBIX MPOAYK-
TOB M BO3PAacCTaHUE BBIXOAA M CEJIEKTMBHOCTH 110 3TUIOeH3011y. B nHTepBane tem-
nepatyp 400-450 °C na xaranmuzaropax 4% P-H-ynerpacunu 4% La-H-ynerpacun
BBIXO0J1 ATHIIOCH30J1a cocTaBser 35,6-40,8 mac.% npu cenekruBHocTH 51,4-60,1%.
CosmectHoe MomguduuupoBanue neonuta H-ynprpacuna docdopom u nantaHom
IIPUBOIUT K 3HAYMTEIBHOMY BO3PAacTaHMIO CEJIEKTUBHOCTH IO 3TUiOeH301y. Ha
katanuzatope coctaBa 4% La-4% P-HZSM-58 umntepBane temmeparyp 450-500
°C, CeNIEKTHUBHOCTb I10 3TUIIOEH30Jy Bo3pacTaert jio 72,1-73,0%.

[Tokazano, yto Moaudunmpyromwmii 3pdexr gochopa u JaHTaHA CBA3AHO
YMEHBIIIEHUEM COOTHOIIEHHS OPEHCTETOBCKUX U JIBIOMCOBCKUX KHCIIOTHBIX IICH-
TPOB M U3MEHEHHUEM MHKPOIIOPUCTOI CTPYKTYpHI LIEONUTa B pe3ysbTare Moaudu-
LUPOBAHUSI.
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CEJIEKTUBHOE ITOJYYEHHUE II-DTUJITOJIYOJIA
AJIKHJIMPOBAHUEM TOJIYOJIA 9TAHOJIAM HA
MOAUDPUILINPOBAHHBIX HEOJIMTAX TUIIA ZSM-5

Tanex 'axpamanos, Jiito6 Mamenos, Jabaap Axmenos, Cadur Mamenos
bakunckuii I'ocyoapcmeennviii Ynusepcumem
taleh_bdu@mail.ru

[lepcrieKTHBHBIM CITOCOOOM TTOYYEHHUS T-THIITONYOIAlEHHOTO MOHOMEpa
JUTSI CHHTE3a TI-METHJICTUPOJIA SBIISETCS STUINPOBAHNE TOTYOJIa Ha KaTalu3aTopax
Ha ocHOBe Ieonuta ZSM-5[1-2]. BzaumoeiicTBrue Toqyosna ¢ 3TaHOJIOM B TIPUCYT-
CTBHUHM IleonuTa THa ZSM-5 MoauduIMpoBaHHOIO MarHueM U3y4Yaid B HHTEPBa-
ne temmeparyp 300-400°C monsHoM otHomenun C;Hg: C;HsOH paBrom 2:1 u
00EEMHOI CKOPOCTH MoauH chipbs 1,047 .

Ucxonmupit  H-ZSM-5(S102:Al,03=33)nposiBisieT 3HAYUTENbHYIO aKTHUB-
HOCTPH B alKWIMPOBAaHUH Tomyona stanonaM.ITpu 350 comepskanHue STHITOTYONOB
(OT)B ankunare cocrasiser 24,3%. Conepxanne 0-OT B ankuiare mpu 350-400°C
e npesbimaet 4,0%,0aHaKk0 conepkanne m-OT B cocTaBe ITHITONYOJIOB CYIIE-
CTBEHHO BBILIE, UeM coaepxkanue n-2T u coctaBiset 56,3-60,2%.

[Ipu Temmeparype peakiun 400°C HaOMIOZASTCS TaKXKe CYIICCTBEHHOE
MPOTEKAaHUE JUCIPOIIOPIIMOHUPOBAHUS TOIyOJa C 00pa30BaHUEM MMOOOYHBIX ITPO-
JYKTOB- O€H30J1a U KCUJIOJIOB.

Monudukanus neonuta HZSM-SpacTBopoM arerata MarHus ¢ TOCIEIy¥O-
M TipokanmBaareM pu 5S00°C mpUBOIUT K CYIIECTBEHHOMY M3MEHEHHIO KaTa-
JINTUYSCKUX cBolcTBa 1eonura.Beeaenne 3,0 mac% marnus B coctaB HZSM-5
MPUBOAUT K BO3HACTAHUIO conepkanus n-OT B cOCTaBe3ITUATONYO0I0B ¢ 36,9% no
65,4%. YBenmueHue copep:kaHus Marausg B 1eonute 10 5,0 mac% crmocobcTByeT
JTanpHeImeMy pocTy coxepkanumsi M-OT B CMECH STHITOIYOJIOB. YBEIHUYCHHE
conep:kanus Maraus B reonute (10 7,0mMac%) pe3ko CHUKAET KOHBEPCHUIO TOJIyOJia
(m0 9,5%).

YCTaHOBICHO, YTO yBEIMUCHUE MMapa-CEICKTUBHOCTH KAaTaau3aTopa CB3aHO
yMEHbIIIEHHEM d(PPEKTUBHOTO AMAMETPa KaHAJIOB, PE3KUM BO3paCTaHHEM DPa3HO-
ctu ckopocteit muddy3uu monexyn n-OT, uMeronmii HANMEHBITUH KPATUYECKHI
muametp (0,55am) u Monekys M-u 0-OT ¢ 6ombim nuamerpom (0,62-0,69HM).

IIpu >TOM ONHOBPEMEHHOM MPOUCXOMUT CHUKCHHE KOHIICHTPAIIUU CHJIb-
HBIX OPEHCTEJOBCKUXKHUCIOTHBIX IIEHTPOB B PE3yJIbTaTe MOAU(PHUIIMPOBAHUSI.
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THERMODYNAMIiC EVALUATION FOR THE REACTIONS
OCCURRED DURING THE DiSSOLUTION OF ALUNITE
ORE IN ALKALI SOLUTIONS

Gulnar Alyshanly
Institute of Catalysis and Inorganic Chemistry
alishanova91@mail.ru

Studies have shown that one of the main minerals in alunite ores (alunite,
dickite, quartz and hematite) is alunite, which is easily soluble in alkaline solutions
and, depending on the circumstances, the dissolution of the dickite is also
observed.

KAI3(OH)6(SO4); + 6KOH = 2K,SO4 + 3KAIO; + 6H>0 (1)
A1,05:2Si0,-2H,0 + 6KOH = 2KAIO; + 2K,SiOs3 + 5H,0 (2)

Two opposite factors take place simultaneously in chemical processes -
entropy (AS) and enthalpy (AH). The final effect of these reverse factors at normal
pressure and room temperature determines the change of Gibbs energy (AG) (value
of isobar-isothermal potentials). If AG<0, the process is possible, if AG>0, the
process is doubtful (less convincing). Gibbs energy can be calculated by the
following formula:

AG =AH - TAS

Temperature dependence of AH and AS is expressed by the following
equation:

T T

AH1'=AH295 + [0 AC,dTAST*=AS 05 + [, o AC,/TdT
Thermodynamic calculations of possible reactions in the range 298-363 K
are performed using Thomkin-Schwarzmann equations:

AGt® = AHa9s° - TAS205"+ 2T98 ACLdT-T 2T98 AC, /TdT

Here, AC,is the change in heat capacity of the system as a result of the
reaction. Based on the values AHaog, ASz0z0 and ACpaos), the probability of alkali
solubility in alkali can be calculated at 298-363 K.

AGreae. = AG2-AG)

AG; and AG; are the isobar-isothermal potentials of the reaction products
and the primary products, respectively.

At 298-363 K the values of the isobar-isothermal potentials of these
reactionswere calculated to determine the thermodynamic probability of the
reactions that may occur during the alkaline dissolution of the minerals contained
in the alunite ore based on(table 1) and the results is given Table 2.

Tablel. Thermodynamic parameters of primary and derived substances during
alkaline dissolution of alunite ore

AH, AS, .
KC/mol | C/molk | AG-KkC/mol | Cp, C/mol-K

KAI3(SO4),(OH)s | -4548.844 | 318.402 | -4035.434 | 383.463
KOH -424.676 | 78.868 | -378.882 64.893

Compounds
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K>S04 -1439.296 | 175.56 | -1321.286 131.461
KAIO, -1130.516 | 85.562 | -1067.158 79.077
H,O -285.829 | 70.082 -237.245 75.299
ALSi,O5(OH)4 -4119.0 243.37 -3797.5 230.18
H,SO4 -814.2 156.9 -690.3 -
Al (SO4)3 -3442.0 239.2 -3101.0 -

Table 2. Isobar-isothermal potentials valuesof dissolution reactions of alunite

(reactionl) and dickite(reaction 2) minerals

Reaction 1
Thermodynamicparameters | T=298K | T=323K | T=343K | T=363K
AH, kC/mol - 888.214 | -883.735 | -880.1533 | -876.570
AS, kC/mol-K 0.236 0.251 0.261 0.272
Cp, C/mol-K 0.179 - - -
AG,kC/mol -958.757 | -964.858 | -969.990 | -975.331
Reaction2
Thermodynamicparameters | T=298K | T=323K | T=343K | T=363K
AH, kC/mol -118.369 | -119.405 | -120.235 | -121.065
AS, kC/mol-K 0.106 0.1029 0.1004 0.0980
Cp, kC/mol-K -0.041 - - -
AG, kC/mol 150.031 | -152.645 | -154.678 | -156.663

As can be seen from the comparison of Gibbs energy values (AG<0), the
isobar-isothermal potentials of both reactions are negative in the considered
temperature ranges during the alkaline and kaolinite mineral alkaline dissolution,
and as the temperature increases from 298 K to 363 K, the negative values of the
isobar-isothermal potential also increase. That is, these processes are not reversible,
but thermodynamically possible.
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MODIFiKASIYA OLUNMUS TOBii MORDENITIN
ISTIRAKINDA M-KSILOLUN IZOMERLOSMOSI

Xanim Maommoadzada', Fuad Korimli', iman Qurbanov?, Xuraman
Ozmammoadova', Natavan Musayeva'
Baki Dévlat Universitetit
Azarbaycan Neft va Sanaye Universiteti?
xamm.memmedzade97@mail.ru

Son illar tabii seolitlor sanayede adsorbent kimi genis totbiq olunur. Onlarin
molekulyar-alok vo ionmiibadile xassalare malik olmas1 miixtalif katalitik proseslar
ticiin effektiv katalizatorun islonmosi istiqgamatindo todqiqatlar: stimullasdirir.

Toqdim olunan is m-ksilolun izomerlogsmasindo tobii mordenitin H, Co, Cr
vo Mn-formalarinin istirakinda katalitik xassolorin todqiqino hasr olunmusdur.

Katalizatorlarin hazirlanmasinda Naxg¢ivan Muxtar Respublikasi Cananab
yataginin tobii mordenit seolitindon istifade olunmusdur.

Seolitin hidrogen vo kation formalar1 ion miibadile tisulu ilo alinmigdir. Bu
usul ilo 0,86-H-mordenit, 0,76-Co-mordenit vo 0,73-Cr-mordenit katalizatorlar
hazirlanmigdir.

Tacriibalor axin tipli qurguda kvars reaktorunda katalizatorun stasionar
layinda 300-450°C temperatur intervalinda, m-ksilolun:H> mol nisboti 3:1-do vo
hocmi siirat 1.0 saat™! aparilmisdir. Gostorilmisdir ki, mordenit seolitin hidrogen vo
kation formalar1 m-ksilolun izomerlogmasinds kifayst qodor aktivlik gosterirlor.
Reaksiyanin temperaturu vo kationun tobioti m-ksiloun ¢evrilmo dorocosino vo
mohsullarin  ¢iximmamiithiim doracads tesir edir. H-mordenitin istirakinda
reaksiyanin temperaturunu300°C-don 450°C-yo goder artirdiqda p- vo o-ksilollarin
ciximinin comi 17,6-35,9 kiit.% togkil edir. Homin temperatur intervalinda p-
ksilolun/o-ksilola nisboti az doyisir vo 1,17-1,22 olur.

Mordenit seolitin kation formalar:t m-ksiloun izomerlogsmosinds daha yiiksak
aktivlik gosterirlor. 0,76 Co-mordenit vo 0,73 Cr-mordenit katalizatorlarin
istirakinda 300-450°C temperatur intervalinda p-ksilolun ¢iximi uygun olaraq 14,5-
28,4% va 19,2-24,4% toskil edir. Bu katalizatorlarin istirakinda H-mordenitdon
forgli olaraq o-ksilolun miqdar1 xeyli az olur vo p-ksilolun/o-ksilola nisboti daha
yiiksok olur (2,7-3,9). izomerlosmo aktivliyino vo p-ksilolun ¢iximma goro
katalizatorlar agsagidaki sira lizra diiziiliir:

Co-mordenit>Cr-mordenit>H-mordenit.

Belolikls, mordenit seolitlorin Co- vo Cr-kation formalar1 m-ksilola goére
molekulyar-slok segiciliyi gostorarok m-ksilolun izomerlogmosini asason p-ksilolun
alinmasi istigamotinds yonoldir.
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BORLA MODIiFiKASIiYANIN ETILBENZOLUN METANOLLA
ALKILLOSMOSI REAKSIYASINDA HZSM-5 SEOLITININ
KATALTIK VO PARA-SECICILIK XASSOLORINO TOSIRi

Taleh Qohromanov
Baki Doviat Universiteti
taleh_bdu@mail.ru

Seolitlarin molekulyar-alok vo katalitik xassalorinin doyismesinin miimkiin
yollarindan biri onlarin kimyovi modifikasiyasidir [1]. Uzvi katalizdo aromatik
karbohidrogenlarin alkillosmasi, disproporsionlagsmasi vo izomerlogmasi proseslori
iiclin para-segici katalizatorlarin alinmasi istigamatinds modifikasiya olunmus
yiiksok silisiumlu ZSM-5 (pentasil) tipli katalitik sistemlora digqot artmigdir [2].

Alkilaromatik karbohidrogenlorin arasinda p-etiltoluol (p-ET) sonayeds cox
genis istifade olunan monomerdir. Onun asasinda alinmis polimerlar (p-metilstirol)
polistirola nisbaton asagi sixliga, daha yiiksok siisolosma vo gqaynama temperatu-
runa malik olduguna gors Ustlinlitys malikdir.

Para-etiltoluolun (p-ET) alinmasi mogsadila etilbenzolun metanolla alkillos-
mosi reaksiyasinda HZSM-5 seoliti osasinda katalizatorlara borun modifikasi-
yaedici tasirinin 0yronilmosi nozari va praktiki oshomiyyato malikdir.

Tadgiqatin moagsadi borla modifikasiyanin etilbenzolun metanolla alkillos-
mosi reaksiyasinda HZSM-5 seolitinin kataltik vo para-segicilik xassolorino
tasirinin Oyranilmosidir.

Tadqiqat ti¢iin mol nisbati Si0,/Al,03=33 olan ZSM-5 tipli seolitdon istifado
olunmusgdur. Etilbenzolun metanolla alkillosmasi prosesindo borla modifikasiya
olunmus ZSM-5 seoliti osasinda katalizatorlarin hidrogen istirakinda, atmosfer
tozyiqinds, 300-400°C temperatur intervalinda axin tipli ideal sixigdirma
reaktorunda katalitik xassalori todqiq edilmisdir.

Miioyyon edilmisdir ki, seolitin modifikasiya olunmayan H-formasinin
istirakinda etiltoluollar ilo yanasi konar mohsullar da alinir vo bu sabobon
alkillogsmo reaksiyasinin segiciliyi asagi olur.

300-400°C temperatur intervalinda borla modifikasiya olunmus ZSM-5
seoliti istirakinda etilbenzolun metanolla alkillogsmo reaksiyasinin qanuganauygun-
luglar1 Syronilmis vo gostorilmigdir ki, modifikasiya olunmayan ZSM-5 seolitinin
H-formasi istirakinda moqgsodli mohsul olan etiltoluollar ilo yanasi konar
reaksiyalar da bas verdiyindon katalizatorun segiciliyi asagi olur.

H-ZSM-5 seolitinin borla modifikasiyasi kenar mohsullarin ¢iximmi asagi
salir, borun miqdar artdigca alkillosmo reaksiyasinin segiciliyi artir, etilbenzolun
cevrilmo doracesi azalir, p-etiltoluola gore secicilik artir. 5% B-HZSM-5
katalizatoru 350°C-ds on yiiksok para-segicilik (72,4%) gostarir.

Idoabiyyat
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AJIKHJIMPOBAHMUE TOJYOJIA U30ITPOITAHOJIOM HA
MOIUPNIIUPOBAHHOM BBICOKOKPEMHE3EMHOM
HEOJIUTE TUIIA TIEHTACHUJI
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IlepcriekTrBHOE MampaBieHHE [IEOTUTHOTO ATKUIMPOBAHHUS apOMATHUECKUX
YTJI€BOJIOPOJIOB aJIKEHAMHU M CIIUPTaMHU OTKPBIJIOCH B CBS3M C CHHTE30M IEOJIHUTO-
Buco crpykrypoid MFI(ZSM-5

Lenpro HacTosIIed pabOTHI SBWIOCH M3YUYCHHE BIHSHUS KOHIIEHTPAITUU
CKaHIIMs Ha Mapa-CeIeKTUBHOCTh BBHICOKOKPEMHE3EMHOTO IeonuTa ZSM-5 Ttuma
MEHTacHjIa B AIKWIMPOBAHUU TOTY0JIa N30MPOIIAHOIOM.

Karamuzatopbl OBUIM TNPHUTOTOBIEHBI IPONHUTKOM Iieonuta H-meHTacnn
(Si02/A1,03=33) paccunTaHHBIM KOJIWYECTBOM PacTBOpa HUTpaTa cKaHiws. OTbITHI
TIPOBOIMIIN B TIPOTOYHOM YCTAHOBKE C 3arpy3koil 4 cM® KaTanusaTopa B MHTEpBasle
temrieparyp 300-350°C, wmonbHOM oTtHomenun C;Hg:u30-C3H;OH, paBHom 2:1 u
o6weMHO#T ckopoctH 149! .Ha H-mieHTacnie alKuInpo-BaHHe MPOTEKAET HECENEKTHB-
Ho. C yBenuueHueM temmepatypbl 70 350°C mpoucXoauT Bo3pacTaHHE BBIXOJA I1e-
JIeBBIX MOOOYHBIX MPOoAYKTOB.B nHTepBasne Temnepatyp 330°C 3HaunTeNbHAsT YacTh
4-mzonporunronyona (4-UIIT) npespamiaercs B 3-m3onpormnronyon (3-UIT) u 2-
m3onponuntonyon (2-UIIT). Comepskanne HexenatensHoro m3omepa 2-UIIT B ka-
Tanuzarope nocturaer a0 8,2 mac.% Baenenue B coctaB H-meHrtacun ckanaus B
kommdectBe 3,0 mMac.% MPHUBOAUT K BO3PACTAHHIO BHIXOJA IEJIIEBOTO MPOJIYKTa 4-
UIIT u camxenuto comepxkanust 2-UIIT no 1,8 mac.%.YBenmuenne conepikaHus
cKaHaus B Katanusarope a0 5,0 macc.% MPHUBOIUT K BO3PACTAHHUIO CEJICKTUBHOCTU
no 4-UIIT ¢ 62,8% 1o 66,7%.Ilpnuem Ha 3TOM KaTaau3aTope HE MPOMCXOAUT 0Opa-
3oBanue 2-UIIT. YBenuuenue conaepskanus ckanaus B katanuzatope 10 7,0 macc.%
CIOCOOCTBYET 3HAUUTEIILHOMY CHHKEHHIO KOHBEPCHH TOJyOJIa.

VYcraHoBieHo, 4To Bo3pactanue ceiaektuBHOCTH o 4-UIIT cBsa3zano cuu-
JKEHHEeM KOHIICHTPAIlMA CHIIBHBIX OpPEHCTOJOBCKHAX KHCIIOTHBIX I[EHTPOB, YMEHb-
IeHneM 00IIero oobemMa Mmop W yBeJIHMUEHHEM IUIOIIAIH yIEIbHON MOBEPXHOCTH
ME301I0p B pe3yJIbTaTe MOIUPHUINPOBAHHSI.
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ETILBENZOLUN METILLOSMO REAKSIYASINDA SIiLIKAT
MODULUNUN YUKSOK SIiLiSiUMLU PENTASIL
SEOLITIN KATALITIK XASSOLORINO TOSIRI

Xayals Maharramli, Sabit Mommadov
Baki Déviat Universiteti
meherremli.xeyale@gmail.com

Etilbenzolun metillosmo mohsullar1 olan p- vo m-etiltoluollar (ET)
metilstirolun alinmasinda istifads olunurlar [1].

Sonayeds alkillosmo proseslorinds istifade olunan aliiminium xlorid
katalizatoru otraf miihitin toloblorini 6domir vo miihiim g¢atigmazliglara malikdir:
avadanligin korroziyasi, katalizatorun izafi sorfi, borpa olunmamasi va s.

Son zamanlar aromatik karbohidrogenlorin alkillosmoa proseslori iiciin
yiiksok silisiumlu  ZSM-5 seolitin pentasil ndvleri osasinda para-secici
katalizatorlarin islomasi istiqgamatindo genis tadqiqatlar aparilir [2].

Toqdim olunan is etilbenzolun metillosmo reaksiyasinda silikat modulunun
pentasil seolitin katalitik xassalaring tosirinin todqiqine hasr olunmusdur.

Todqiqat ticlin silikat modulu 33,61 vo 180-0 borabor olan pentasil
seolitlarindan istifado olunmusdur. Seolitin H-formasi ion miibadils iisulu ila
almmusdir. Tacriibalor axin tipli qurguda, katalizatorun stasionar voziyyatinds (4
sm3), hidrogen axminda, 300-400°C temperatur intervalinda, xammalin 1,0 saat’
siiratinds etilbenzol/metanol mol nisbati 2:1 aparilmisdir. Gosterilmisdir ki,
etilbenzolun ¢evrilmo dorocosi vo mohsullara goro segicilik seolitdo silikat
modulunun qiymatindon miithiim doracods asili olur. Reaksiyanin temperaturu
artdigca etilbenzolun g¢evrilmo doracasi vo konar mohsullara gore secicilik artir.
Katalizatin karbohidrogen hissasi toluol, benzol etiltoluollar, ksilollar, DEB vo
TMB-dan ibarat olur.Seolitdo silikat modulu artdiqca etilbenzolun ¢evrilmo
dorocasi  azalir.Masalon, 400°C-do seolitdo silikat modulu 33-don 200-o godor
artdiqda etilbenzolun ¢evrilma doracesi 51,5%-dan 39,7%-5 qodor asag1 disiir. Bu
zaman konar mohsullara goro segiciliyin azalmasi miisahido olunur.

Mioyyon olunmusdur ki,reaksiyanin  temperaturunu  artirdigda  p-
etiltoluollara gdro secicilik azalir,silikat modulu artdiqca p-etiltoluollara goro
secicilik artir. Alinan etiltoluollar qarisiginda p-etiltoluolun miqdar1 42,5% daha
yiiksok silikat modulu 200 olan pentasil seolitin istirakinda miisahids olunur.
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KOHBEPCHUSA 9TAHOJIA
HA MOJJU®PUITUPOBAHHOM IEOJIUTE ZSM-5
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OpHUM M3 NEPCHEKTHBHBIX CIIOCOOOB IOJIyYCHHS YTJIEBOJOPOAOB U3 allb-
TEPHATHBHOTO YTJIEBOJIOPOHOTO CHIPHsSI SIBJSIETCS MpsiMasi KOHBEpCHsT OMOATaHOIIA
nonyyaemoro u3 Oumomacchl. [lpomecc monmy4yeHHsI IEHHBIX BBICOKOOKTaHOBBIX
KOMIIOHEHTOB OCH3MHOBOTO psiia apOMaTHUECKUX M OJICUHOBBIX YITIEBOAOPOIOB
13 OMOATaHOJA M JIPYTUX HU3IIMX CIIUPTOB SIBISIOTCS DKOJOTMYECKA YHCTBIMH,
9KOHOMHUYECKH BBITOJHBIMH, KOTOpBIE TOCTENIEHHO OyIyT 3aMeliaTbh HCIOJb3ye-
MO€ HBIHE MOTOPHOE TOIIJIMBO M3 YTIEBOJAOPOIHOTO CHIPHSI.

IlepcieKTHBHBIMHU KaTaau3aTopaMH Ul IIpoliecca KOHBEPCUU METAHOJA B
IIEHHbIC apoMaTHYecKue M OJe(DMHOBBIC YIIIEBOJOPOJIBI , & TAKKE YIIEBOIOPOIbI
OCH3WHOBOTO psifia ABJSIOTCS KaTalIW3aTOPbl Ha OCHOBE BBICOKO KPEMHE3EMHBIX
neonuToB tuma ZSM-5.

Ienp nanHON pabOTHI COCTOSIIO B U3YUEHUHU COCTaBa MPOAYKTOB KOHBEPCUH
ATaHOJIa Ha BBICOKOKpeMHe3eMHOM 1ieosnte ZSM-5 (Si02/Al,O3=), moaudummpo-
BaHHOM HHUKEJIEM OT TeMIepaTypbl U OOBEMHOM CKOPOCTH MOJIA4HU CHIPBSI.

Karammzatop cocrtaBa 1%Ni-HZSM-5 mpuroroBieHa METOAOM MPOTHUTKH
MIpeIBapUTEIbHO MpoKajeHHoro 1eonura HZSM-5 pacTtBopom anermianeToHara
HUKEJIsS B M30IPONMIOBOM CIIMPTE C 3apaHee pacCUYMTAHHBIM COJCpKaHUEM HHKe-
TS

ITocre 3aBepmenns nponuTky neomut cymmn (110°C, 44) u npokanmBamm
npu 350°C 1 550°C cooTBETCTBEHHO 1O 44.

Wzyuenne aktuBHOCTH Katanuzartopa 1%Ni-HZSM-5 ocymectBnsanu Ha na-
6OpaTOPHOIi MPOTOYHOH YCTAHOBKE MIEATHHOTO BHITECHEHHS C 3arpy3Koil 4cm’
KatanuzaTopa. [lepel ONMbITOM KaTalu3aTop aKkTHBHPOBAIM B TOKE BO3JyXa IIPH
500°C B Teuenmu l4. u BoccTaHaBnuBaiH BogopoxoM npu 380°C B Teuenuu 1u.
DKCHepUMEHTH MPOBOAMIN B TOKE BOJAOPOAAa B MHTepBane Temmeparyp 300°C-
450°C 1 06BeMHOIT CKOPOCTH MOAAUM TaHoNa 1-2 u.

[TokazaHo, 4TO Temreparypa peaklul CYLIIECTBEHHO BIMSET Ha COCTaB MPO-
OYKTOB TpaHcdopmanuu sTaHona. C pocToM TeMIepaTypbl IPOUCXOIUT yBEIHYe-
HHUE BbIXOJa MPOAYKTOB KPEKHHIa, apOMAaTHU3alMK U M30MepHU3alui. Makcumaib-
Hble BEIXOBI ankeHoB Cp-Cy Habmomaercs npu 300°C, a n3oankanos npu 350°C. C
yBenuuenreM Temmepatyphl peakimu ¢ 300°C 1o 450°C coneprkanue apomaruye-
CKHX yIJIEBOAOPOJIOB B Karaiuzare Bo3zpactaeT ¢ 9,8% no 22,1%. C yBenuueHuem
TeMIIepaTypbl POIIecca YBEIMUMBACTCS TAKXKE OKTAHOBOE YHCIIO KaTaianu3ara, YTo
CBSI3aHO C BO3PACTaHUEM COJCPIKAHUS N30aJIKAHOB U aPOMATHUYECKUX YTIIEBOJOPO-
noB. CorylacHO cTaHAapTy MOTOPHOrO TOIUIMBa Kiacca EBpo-5 B OeH3MHAX 3TOTO
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KJlacca COJICpYKaHHe apOMATUYEeCKHX YIJICBOJOPOJIOB U OEH30Jla JODKHO OBITh
cootBeTcTBeHHO HE 00mee 30% u 1,0%.

Karamm3satnonydernsiid npu 350°C 061a1aeT BBICOKAM OKTAHOBBIM YHCIIOM
(115) m conepxuT OoJbIIOE KOIMYECTBO H30alkaHoOB (41-43%). Conepikanue
apOMaTHUYECKUX YTICBOJOPOJOB M OCH30/I1a COCTaBISIET COOTBETCTBEHHO 21,2-
23,2% u 0,6-0,8%, 4TO yIOBIETBOPSAET CTAaHAAPTAM MOTOPHOIO TOIUIMBA Kilacca
EBpo-5.

70



«Kimya va kimya texnologiyast» Respublika elmi konfransi

MAYE KRiSTAL VO AYDAG MONSOLI TOBIi SEOLIT
OSASINDA KOMPOZITIN ALINMASI VO TODQIiQi

Sevinc Osadoval, Natigo Siileymanl?, Taleh Qahromanov', Qozonfor Bayramov!
Baki Dévlat Universiteti®
Baki Miihandislik Universiteti
taleh_bdu@mail.ru

Maye kristallarin praktiki totbiqi baximdan maraqli xassosi ondan ibaratdir
ki, onlar doyison qurulusa malikdir vo ¢ox kigik xarici tosir noticosindo onlarin
qurulusu doyisir. Bunun sayssindo iso 6z ndvbesinde homin maddonin
makroskopik xassalorinin doyisilmosine sabab olur.Belsliklo, maye kristallar asan
idaro olunan xassolore malik materiallar olduqlar1 iiclin genis totbiq olunma
imkanlaria malik olurlar.

Displey texnologiyasinin durmadan yiiksslon toloblori maye kristallarin da
istismar parametrlorinin durmadan yaxsilasdirilmasini tolob edir. Bu masslonin
halli yollarindan biri daha yaxs1 maddi parametrlora malik yeni maye krisrallarin
magsadyodnlii sintezidir. Digor alternativ yol iso maye kristallarin xassalorinin
basqa funksional materiallarla konstruktiv sokilde uzlagdirilmasidir. Kolloidal
maye kristal kompozitlords iso oksino, submikron 6l¢iilii miixtolif tobistli (polimer,
ferromaqnit, seqnetoelektrik, metal va s.) hissaciklorin hotta kigik miqdarda maye
kristala slave olunmasi sonuncunun xassalorindo shomiyyatli doyisikliklor yaradir
vo bir ¢ox hallarda keyfiyyotco yeni effektlorin meydana ¢ixmasina sobab olur [1-
2].

Seolitin monsayi, xassalori va yataqlart nozerdan kegirilorkon maraqli faktlar
diqqati calb edir. Molum olur ki, Isve¢in minerologiya sahasindoki todqiqatgisindan
biri Krongtedt 200 il bundan gabaq tobii seolito “Qaynayan das” adini1 vermisdir.
Seolit latin sozii ifadesi olub, Zeo-qaynamaq vo Lithos-das sozlerindon
gotiiriilmiisdiir.

Miioyyon edilmigdir ki, seolitlor — golovi elementlorin hidratlasdirilmis
aliimosilikatlarindan ibarot birlogmoalordir. Seolitlor mongayine goro tobii vo siini
olurlar. Onlar selektiv adsorbsiya vo ionmiibadilo xassolorine malik olurlar vo
tosarriifatin biitiin saholorinds - sonayeds, kond tesarriifatinda vo ekologiyada vo
digor saholords totbiq edilirlor.

Hazirda Beynolxalq Seolit Qurulusu Komissiyasi torafindon qobul edilmis
imumilikde 191 gafas tipi méveuddur.Seolitlorin masamali qurulusu miixtalifdir.
Mosamolorin 6l¢iisii 0,3 nm-don 1,0 nm-o, hocmi 0,1 sm® /q-dan 0,35 sm® /q-a
qadar dayisir.

Azarbaycanin bir ¢ox rayonlarinda ¢oxlu miqdarda tobii seolitlorin olmasi
miioyyon olunmusdur. Bizim todqiq etdiyimiz Aydag monsali tobii seolitdir.

Seolitinzarraciklori Stoks iisulu ilo agagidaki qayda ilo hazirlanir:

Biz ovvoalco bark seoliti aqat hovongdestodo tamamilo toz halina salariq.
Sonra toz halina salinmis seolitdon 0,2 qram (200 mq) gotlirorak onu 40 ml
heptanda yaxsica qarigdiririq vo aldigimiz dispers mohlulu diametri 10 mm,
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hiindiirliiyii iso 50 sm olan siiso kalonkaya daxil edrik. Seolitin miivafiq o6l¢ilii
hissociklorinin ayrilmasi tiglin asagidaki tonlikdon istifads edirik:
t=18hn/(pi-p) gd®

burada, h — siiso kolonkanin hiindiirliiyii; 1 — mayenin 6zliiliik amsalt; p; vo
p2 - seolitin vo heptanin xiisusi ¢okisi; g — sorbast diismo tocili; d — hissociyin en
keosiyinin diametri.Miivafiq hesablama apararaq miioyyon miiddstdon sonra (48
saat) kalonkanin dib hissasine ¢okmiis seolit ayrilib gotiiriiliir vo maye hissadon 2
ml gdtiirarok 200 mq maye kristala olavs edib garisdiririq. Naticads bircinsli maye
kristal kompozit alinmigdir. Alinan maye kristal kompozitin vo tomiz maye
kristalin faza kecidlorinin temperatur intervallari toyin edilmis vo miigayiso
olunmusdur.

Odabiyyat

1. baiipamoB I'.M.DU3UKO-XUMUYECKOE UCCIIEJOBAHNE KOMIIO3UTOBHA OCHOBE HEMATHU-
YeCKUX JKUIKUX KpHUCTawioB // JKuak. KpUCT. M WX mpakThd. mcmons3. / Lig. Cryst.
andtheirAppl., 2017, 17 (1), 5-19.

2. bnunos JI. M. XKXunaxue xpuctamnsr: CtpykTypa u cBoiictBa. M. : Kuwxkneiii oM JInob-
poxom, 2013.480 c.

3. First, E.L.; Gounaris, C.E.; Wei, J.; Floudas, C.A. Computational characterization of
zeolite porous networks: An automated approach. Physical Chemistry Chemical
Physics. 13 (38), 2011, p.17339-17358 doi:10.1039/ C1CP21731C.

4. Ferraz, E.; et al. Synthetic zeolite pellets incorporated to air lime—metakaolin mortars:
mechanical properties. Construction & Building Materials. 2014, 69: p.243-252.
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CTPYKTYPHBIX TUIIOB
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Baxunckuii Tocydapcmeennwiii Yuusepcumem®
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2

B pabote noapoOHO n3ydeHo BiusiHHE CTPYKTYpHI (Y, MopaeHut, ZSM-5) u
KHCJIOTHOCTH I[EOJMTOB Ha WX aKTUBHOCTh M CEJIEKTUBHOCTH B TpoOIlecce Moryde-
HUS YTJIIEBOAOPOAOB U3 METAHOIIA.

H-dopmMbl 1eonuToB moNydanu myTeM AeKaTHOHUPOBaHUS. JlekaTHOHHpPO-
BaHHBIMOPJICHUT C CHJIMKATHBIM MOJYJIeM 25 moiydyann o0paboTKONH MCXOIHOTO
Na-mopnennta ¢ SN pacTBOPOM COJITHOW KUCIIOTHI. DKCIEPUMEHTHI TIPOBOIMIIN B
MIPOTOYHON YCTAaHOBKE C KBapLIEBBIM PEAKTOPOM CO CTAIlMOHAPHBIM CIIOEM KaTallu-
3atopa(2,0 cm®) mpu Temmeparype 400°C 1 06beMHOI CKOPOCTH TIOIauM METAHOIA
2 v [Ipu 400°C B HPUCYTCTBHH HCCIELyEeMBIX HEOTNTOB KOHBEPCHS METaHONA
cocraBisia 6omee 90%. Brixox yrmeBomopomoB Ha HM,HY,HZSM-5(61) u
JAM(25) Obut paBeH cootBercTBeHHO (Mac.%): 40,1; 45,3;44,6 u 41,7. Ilo BeIXOIY
apoMaTH4YeCKUX yriieBonopoaoB (APY) Hanbombiiee ero copepikanre ObLIO MOITY-
geHo Ha HZSM-5. Ha sTtom kaTtanm3aTope OBLT MOIYYEH CYMMApHBIH BBIXOI apo-
MaTudeckoil u anudparnaeckoil ppakuuu (33,2%). Ha neomurax HM u JIM xonu-
4yecTBO oOpasyromuxcs APY onunakoBo u cocraBisuio 14,8-15,6%. Haumenbinee
coJiepyKaHie apoOMaTHYecKOr (ppakiiui OBUTIO TIOTYYEHO Ha HIMPOKOIIOPHUCTOM II€0-
mute HY u cocraBmsmo Becero 5,3%. CocraB apoMaTndeckoil (Qpakiiu CHIBHO
3aBHCHT OT cTpyKTypsbl rieonuta. Ha HZSM-5 okono 78% Bceit apoMaTHKH TpHXo0-
nutcst Ha Cg-Co—yrneBonopoasl. Ha npyrux neonutax pacnpeneneHue APY cme-
IEHO B CTOPOHY oOpa3oBaHus Oojee TsoKeTbIX  yraeBoaopomoB(Cio-Ciz).
Haubonbiee conepkanue APY Cio-Ci Habmomanocs Ha [IM u coctasisuio donee
60%. Ha ueonure HY apomaTuka npeacraBiieHa B OCHOBHOM yrieBoaopogamu Co-
Cio, a Ha HM-yrieBomopomgamu Co-Cy.

YCTaHOBJIEHO, YTO AKTHMBHOCTh M CEJEKTHUBHOCTH DPA3JIMYHBIX LIEOTUTOB
olpenenseTcs UX MOPUCTOCThIO, CUION U KOJMYECTBOM CHIIBHBIX KHCJIOTHBIX I€H-
TpoB bpencrena. KucnotHocTs UMeeT ompezaensioniee 3HaYeHne B MPOIecce KOH-
BEpPCHM METaHOJIa U BO MHOTOM OIIpeNeNsieT COCTaB MPOAYKTOB. OTINUUTEIHHOMN
OCOOCHHOCTBIO CPETHEIIOPHUCTOrO 1eonauTa ZSM-5 sSBiseTcss HU3KUN BBIXOJ] TOJIHU-
ANKUIIOCH30JI0B.
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KOHBEPCHUS BUOITAHOJIA HA MOAN®UIIUPOBAHHBIX
HEOJIMTAX THUITA ZSM-5

Caout MamenoB
FBaxuncxuii I'ocyoapcmeennwiti Yuueepcumem
sabitmamedov51@mail.ru

OnHMM 13 TepCHEeKTUBHBIX HANIPABJICHUH MOTYYSHHS SKOJIOTHUECKH YUCThIX
MOTOPHBIX TOIUIMB SIBJISICTCS MCIOJIb30BaHHE BO30OHOBISIEMBIX CBIPHEBBIX peCyp-
coB. OTHMM U3 BUI0B BO30OHOBIISIEMOTO CBIPbSI SIBJSIETCS] OMOITAHOII, MTOTydaeMbli
(hepmenTamueit pactutenpbHOU O6Momaccsl [1].

J1g mpon3BO/ICTBa MOTOPHBIX TOIUTUB M3 OMO3TaHOJA WHTEHCUBHO BEyTCA
HCCIIeIoBaHus 10 pa3padoTke 3(P(GEKTUBHBIX KAaTaIN3aTOPOB HA OCHOBE BBICOKO-
KpeMHe3eMHBIX IeonuToB Trrna ZSM-5 [1,2]. B ¢Bs3u ¢ 5TUM B HACTOSIIEM JOKJIa-
Jie TIPUBEACHBI PE3YJIbTAThl U3yUeHHS BIMSHUS KOHICHTPAMH [UHKA Ha (U3HKO-
XMMHMUYECKHE, KHCIOTHBIE U KaTaJIMTHUECKNE CBOWCTBA 1eonnuta ZSM-5 B npeBpa-
LIEHUH OMO3TaHOJa B BBICOKOOKTAHOBbBIC KOMIIOHEHTHI MOTOPHBIX TOIJIMB.

OKCTIepUMEeHThI OBITH MPOBEIEHBI Ha TA0O0OPATOPHOM MPOTOYHONW yCTaHOBKE
npu arMocepHOM AaBieHWH B uHTepBasie Temmeparyp 300-450°C u oObemHOM
CKOPOCTH MOJa4H 3TaHona paBHoM 2,0 u™',

YcraHOBIEHA 3aBUCHMOCTb CEJIEKTUBHOCTH IIO OCHOBHBIM THUIIAM PEAKLUH
(KpeKuHT, ©30MepHu3alus, apoMaTH3alys) MPeBpaIleHrs 3TaHoIa OT TeMIIEPaTyPhI
Ha Karanuzaropax cogepxamux 1,0-3,0 mac.% nmHka. MakcumanbHas CeeKTHB-
HOCTh o m3omapaduHam (43,9%) nocturaercs mHa HZSM-5, comepxamem 2,0
Mmac.% IUHKa, KOTOPbI mo3BoisieT npu Temmnepatype 350°C nosydaTh KOMIOHEHT
OeH3WHa ¢ OKTaHOBBIM uuciioM, paBHbIM 100-115, ¢ mpeobiaganuem uzonapadu-
HOBBIX YIJIEBOJOPOAOB.

Ha ocuoBe manubix MK-cmekTpockomnuu U peHTTeHO(a30BOr0 aHaAIM3a TI0-
Ka3aHo, YTO B pe3ysbTaTe MOAU(DUIMPOBAHUS MPOUCXOIUT YMEHBIIEHHE KOHIIEH-
TPalUH CUJIBHBIX OpEHCTEJOBCKUX KHCIOTHBIX LEHTPOB, OOpa3oBaHUE HOBBIX
JIbIOMCOBCKUX KHUCIJIOTHBIX LIEHTPOB, HAHOMETPUYECKHUX KiacTepos ZnO, JoKanu-
30BaHHBIX BHYTPH MOP ¥ Ha BHEIIHEH MMOBEPXHOCTH KPUCTAIIOB IeouTa. Bee 310
OKa3bIBaeT pElIalollee BIUAHNE HA W30MEPU3YIOUIYI0 U apOMAaTHU3HPYIOLIYIO aK-
TUBHOCTb KaTaJlu3aTopa.

Jlutepartypa

1. Alonso D.M., Bond J,Q., Dumesic J.A. //_ Green Chem. 2010, No2, p.1493.
2. Takahashi A., Fujitani T. // J. Japan Pet. Inst. 2018, Ne61(1), p.20.
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Aszepbatioscanckuil [ ocyoapcmeenHbiil Yuusepcumem neghmu u npoMblulieHHOCIU
azeri09@mail.ru

2

[lonydenne n-kcuioia W3 ajdbTEPHATHBHOTO CHIPbS METaHOJA B IMPHUCYT-
CTBUH KaTaJIM3aTOPOB HA OCHOBE IeoyinTa THIa ZSM-5 sBisieTcst BechMa aKTyallb-
HBIM ¥ IMEET IMPAaKTUIECKOe 3HAYCHHE.

Lenbto Hacrosmeld padOTH SBUJIOCH M3yYCHHE BIUSHHS MPUPOJABI U KOH-
nenTpanuu Mogudukaropos ( Ga, Cr) Ha cBoiicTBa meonnta ZSM-5 B mpeBparie-
HUU METaHoJa B M-KCWiIoi. Karamu3aTopsl TOTOBWIIM MPOMUTHIBAHWEM IIEOJIUTA
HZSM-5 BogubsIMU pacTBOpamMM HHUTpaTOB Tayuins u xpoma. CojepkaHue MOJu-
¢uKaTopoB B KatanuzaTope coctasisuio 2,0-7,0 mac.%.

DKCIIepUMEHTHI TIPOBOIMIIA HA MTPOTOYHON YCTAaHOBKE C KBapIIEBBIM PEaKTO-
POM CO CTAIIMOHAPHBIM CI0eM KaTanmsatopa (3 cM®) B mHTepBane Temmeparyp 300-
400°C u 00beMHON CKOPOCTH MOJa4Yu MeTaHona pasHoM 24, IokaszaHo, 4To Ha
HeMouuIpoBaHHOM 1eonte HZSM-5 BBIXOJT apOMaTHYECKHX YTIIEBOIOPOIOB
Cs-Cio coctaBmsier 25,0-38,5%. ConmeprkaHne KCHIIOJIOB B apOMaTHYECKOW (pak-
uuu npu 400°C cocrasnser 17,5%, a n-kcumona B cMecu KeuitonoB 32,5%. Onna-
KO, mociie 2-X yacoBoii padotel HZSM-5 nponcXxoanT CylecTBEHHOE MafeHUe ero
akTUBHOCTH. Momudumnuposanue mneonmnta HZSM-5 mpuBOIUT K BO3pacTaHHUIO
BBIX0J]a KCHJIOJBHOM (pakiyu u cTabMIBHOCTH ero paboTel. Hanbonbiee Bo3pac-
TaHHEe BbIX0Ja KCHJIONBbHOW ()paKLIMU JOCTUTACTCS HA KAaTalu3aTopax CoAepKaLIuX
5,0 mac.% moaudukaropa u cocrasiuser 25,2-26,1 mac.%. [Ipupona monuduxaro-
pa 3HAYUTENTHHO BIMIET Ha COJAEepKaHHe T-KCHJIoJa B cMecH KcminonoB. Ha oOpas-
e comepxkameMm 5,0 mac.% Ga u Cr comepkaHUE IM-KCHIJIONA B CMECH KCHJIOJIOB
COCTaBJISIET COOTBETCTBEHHO 61,2 m 63,5%. YBenndyenue conepkaHust Moauduka-
TopoB B 1ieonure HZSM-5 no 7,0 mac.% crmocoOCTByeT manmpHEHmeMy yBemude-
HUIO CEJIEKTMBHOCTU IO I-Kcujoly A0 69,6%. OnHako, IpU 3TOM IMPOUCXOIUT
3aMETHOE CHI)KEHHUE KCHIIONIbHOM (pakiuu (10 20,7%).

Takum oOpa3oMm, kaTanmuzaTtopel Ha ocHOBe HZSM-5 moaumdunupoBaHHBIE
Ga u Cr B konmnuectBe 5,0 mac.% SIBIAIOTCS CEJIEKTHBHBIMM KaTaJu3aTOpaMHU I0-
JIy4eHUs M-KCUJIoJa U3 MeTaHoJja.
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OUBUKO-XUMHNYECKOE UCCJTEJOBAHUE
BEH30JIbHBIX PACTBOPOB L-MEHTOJIA U AHETOHA

Kampan barupsane, fmap lllaxsepaues, Harasan Mycaesa,
Keoupa Uckenneposa, Aima3 MycradaeBa
baxunckuii I'ocyoapcmeennviii Ynusepcumem

yaxanshah@mail.ru

Pabora mocBsilieHa MCCIIEOBAHUIO B3aMMOJCHCTBUS MEXKIYy |-MEHTOJIOM H
aIlleTOHOM B OEH30JIBHBIX PACTBOPAaX METOJIAMHU IOJSIPUMETPUH M KPHOCKOITHH.
OreHka B3aMMOJICHCTBHSI MEXTy KOMIIOHEHTAMH pacTBOpa TpeOyeT CpaBHEHHS
AKCIIEPUMEHTAIBHBIX KPUBBIX COCTaB-CBOWCTBO C KPUBBIMH, PACCUMTAHHBIMH B
TIPEIMTONIOKEHUS] OTCYTCTBHSI B3aMMOJICHCTBUSI M@Ky KOMITOHEHTaMH, HO C yde-
TOM TE€X M3MEHEHUH, KOTOPHIM TIOABEPraeTcs KaKJbIH OTIENbHBIH KOMIIOHCHT B
pacTBope, 4TO, B CBOIO O4epe/ib, TpeOyeT 3HaHUI ypaBHEHHH 3aBHCUMOCTEH COOT-
BETCTBYIOILIMX CBOMCTB PACTBOPOB OTIEIBHBIX KOMIOHEHTOB OT KOHIIEHTPAIMU UX
B pactBope [1-2]. C 3TOM 1eNbl0 B CPABHUTEIHHO HIUPOKOM HHTEpBaje KOHIIEH-
TpaIMy MU3y4eHbI OHMKEHHS TEMIIEPATyPhl 3aMep3aHusi OEH30IbHBIX PacTBOPOB |-
MEHTOJIa M aleTOHa OT KOHLEHTPAalWH PacTBOPEHHOTo BemiecTBa. [lomydeHs
YpaBHEHUSI, XOPOIIIO OMHCHIBAIOIINE COOTBETCTBYIONINE 3aBUCUMOCTH TTOHIKEHUS
TeMIIEpaTyphbl 3aMep3anust pacTBopoB (AT,2% )OT KOHIIEHTpPAIUK PacTBOPa, BhIpa-
JKEHHOM 4epe3 MOoJsIbHOCTE (m;). Tlojy4eHHbIe COOTHOINEHHS TO3BOJISIOT BBI-
YUCIUTh BKJIAJIbl YKa3aHHBIX KOMIIOHCHTOB B TIOHWKCHHUE TEMIIEpaTyphl 3aMep3a-
HUSI M30MOJISUTEHBIXOCH30IBHBIX PACTBOPOB |-MEHTONIA M alleTOHA B MPEIIIONI0NKe-
HHUM OTCYTCTBHS B3aUMOJCHCTBUSI MEXIY HI/IMI/I|KpI/IBaH AT;:;,IC.' =f (x)|. B mmpo-
KOM WHTepBajie COCTaBa, ObUIM OTIpeieNIeHbl MOHIKEHUATEMITEPaTyPhl 3aMep3aHus
H30MOJISUTBHBIXOEH30IbHBIX  pacTBOpOB |-MeHTONMa W aneroHa |m = 1 MoJib/Kr,
kpuBast AT = f(x)|. Beun paccuuTaHbl OTKJIOHEHHS ONBITHBIX 3HAYEHHM I10-
HWKEHHS  TEeMIIepaTypbl  3aMep3aHus JITHX  pacTBOPOB  OT  PaCUETHBIX
|kpuBast 6 (AT) = f(x)|u mocTpoeHa KPHOCKOTIMYECKas AUarpaMma HCCIeayeMoit
CHCTEMBI. Y CTAaHOBJICHO, YTO HAOJII0aeMOe 3HAYNTENFHOE YMEHBIIEHHE OMBITHBIX
3HAYEHWH TIOHWKCHHS TEeMIIepaTyphl 3aMep3aHusi M30MOJLILHBIX PAcTBOPOB II0
CPaBHEHUIO C PACUETHBIMH 3HAYCHHUSIMH, MAKCUMYM OTKJIOHEHHS! KOTOPBIX MPHUXO-
JITCSl HA COOTHOIIIEHHE KOMITOHEHTOB 2:1, JIOMKHO OBITH CBSI3aHO C 00pa3oBaHUEM
npoaykra mpucoequHeHusA, M(A — anetoH, M — [ — menTous). Ilporekanune B
CUCTEMEe XMMHUYECKOW peakilni IPUCOETUHEHSI TIOATBEPIKIAETCs TaKkKe pe3yIbTa-
TaMH MeToJia rolisipuMeTprn. Hamu Obuta M3ydeHa 3aBUCUMOCTH BEIMYHHBI yIiia
BpalleHUs] TUIOCKOCTH MOJSPU3AMUOCH30JIbHBIX PAcTBOPOB OT KOHICHTPALUH
OINTHYECKH aKTUBHOTO KommoHeHTal-menrona. IToaydeHo COOTHOIIEHHE, OMHUCHI-
BaloIIee 3Ty 3aBUCHMOCTh, KOTOPOE JJaeT BOZMOXKHOCTH BBIYHCIIHUTH BEJTHUNHY yTia
BpAIICHHs TJIOCKOCTH TOJISIPU3AIINY H30MOJISIPHBIX pacTBOPOBI-MeHTOIA 1 alleToHA
B MPEIINOJOKEHUH OTCYTCTBHSI B3aUMOJCHCTBHA MEXKIy KOMIIOHCHTAMHU
aJAUTHUBHAs KpUBas a'gacq' =f (x)|. Omnpe/ieieHbl  ONMBITHBIE BEIWYHWHBI YTIIa
BpAIllCHHsT TUIOCKOCTH TOJIAPU3AIMHA HM30MOJISIPHBIX OEH30JbHBIX PacTBOpPOB |-
MeHToua u anerona mpu 298,15K|kpuBas ap™ = f(x)|u paccuntanbl OTKIOHEHUS
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onbITHBIX JaHHbIX (a9™) or agnutuBHOCTH |KpuBas af = f(x)|. [loctpoena aua-
rpaMMa ONTHYECKOHl aKTUBHOCTH HCCIICIyeMOil KBa3sHOMHApHON cucTemMbl |-
MeHTOJI-aleToH (pactBopurenb—OeH3o0i, Cy=1 Mob/i1). YCTaHOBICHO, YTO Mak-
CUMYM OTKJIOHCHHSOTIBITHBIX 3HAUEHUH yTiIa BPAIICHUS TUIOCKOCTH TMOJISPHU3AIHH
pPacTBOPOB OT PACYETHBIX TaKKe MPUXOTUTCS HAa COOTHOIIEHHE KOMIOHEHTOB 2:1.
Takum 00pazom, pe3ynbTaThl METOJOB MOJSIPUMETPHHA U KPUOCKOIHH MO3BOJISIIOT
MIPENON0KUTh, YTO B JAaHHOM CHUCTEME MMEET MECTO NMPOTEKAHHE XUMHUYECKOH
peaKIiu MeKIy |-MEHTOJIOM M aIlleTOHOM ¢ 00pa30BaHUEM MPOIYKTa MPUCOCANHE-
Hust A;M(A — anetoH, M — [ — meHTOs). Hekoropass acMMMETpusi KPHUBBIX OT-
KJIOHEHUS ONBITHBIX 3HAYECHUI TOHM)KEHUS TEMIIEPATYphl 3aMEP3aHUs ¥ BEIINIMHBI
yrila BpaIIeHUs TUIOCKOCTH IMOJIIPU3AIH PACTBOPOB OT 3HAUCHHUH, PACCUMTAHHBIX
B TPEATNOIOKECHUN OTCYTCTBHS B3aUMOACHUCTBHS MEXKAY KOMIIOHCHTaMH |KPHBBIC
S(AT) = f(x) u af = f(x)|, yxa3blBaeT Ha HPPALMOHATLHOCTH CUCTEMBI M Ha
o0pa3zoBaHuEe B CHCTEME Hapsly C OCHOBHBIM IPOJYKTOM B3aMMOJACHCTBHSA,B,
npoaykra AB. Ha mepBoii cTagun B3auMoJeiCTBUE MEXIy |-MeHTOIOM M arero-
HOM TIPUBOJIUT K 00pa30BaHUIO MoJiyareraist (MOoIyKeTayis), a BO BTOPOH CTauu
MMEeT MECTO B3aMMOJCHCTBHE MEXKAyoOpa3yeMbIM B CHCTEME IOJIyaleTajeM H
arleTOHOM, C 00pa30BaHMEM OCHOBHOTO MPOAYKTa B3anMOACHCTBUS AsB.

Jlutepatypa

1. Awmocos B.A., O3epoBa M.U., ®uankos FO.A. OCHOBB (PH3UKO-XUMHUIECKOTO aHAIH-
3a. M.: Hayka, 1976, 417 c.

2. H.Ix.Mycaesa, S.X.1axBepanes, 3.1.Axmenos, K.A.Hckennepona,
3.X.Haruesa//XypHnan neoprannueckoir xumuu. 2012 r., 1.57, Ne5, ¢.832-836.
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MPEBPAIIIEHUE BEH3UHOBOM ®PAKIIUA HA
MOJUPUIINPOBAHHbLIX HEOJIMTAX THUIIA ZSM-5
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baxunckuii I'ocyoapcmeennviil Ynusepcumem
Haxuuesanckuii Tocyoapcmeennuiii Ynusepcumen’
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1

[lonck m pa3paboTKa BHICOKOI(EKTHBHBIXKATAIN3ATOPOB, HE COEPIKAIIIX
OmaropofHble METaJUIbl JUIsl Tpoliecca O0JIaropaKWBaHUS OCH3MHOBBIX MOXKET
OBITh JIOCTUTHYTO MPUMEHEHUEM KaTajIu3aTOPOB HA OCHOBE Iicoymta ZSM-5, Mou-
(hUIHpOBaHHBIX MEPEXOAHBIMA MeTalIaMu [2]. B CBS3HM ¢ 3TUM IIEIbI0 HACTOSIICH
paboThl ABHUIIOCH WM3YYCHHWE BIUSHHS KOHIIEHTPALMHM MEAW Ha KaTaJUTHYECKUE
cBolicTBa HeonuTa ZSM-5 B ipeBpalieHuy MPSIMOTOHHON OEH3MHOBOW (paKIny.

Karanuzatops! rotoBuin nponutkoit HZSM-5 paccunTaHHBIM KOJTHMYECTBOM
BOJIHOT'O pacTBOpa ailerata Meau Mo MeTojuke, onucaHHou B [1]. KomuuectBo
Memu B Karanuzaropax coctaBiisio 1,0-3,0 mac.%. OUBITE MPOBOAWIN B TIPOTOU-
HOM YyCTaHOBKE CO CTAllMOHAPHBIM CJ0eM Karanu3zaropa [2]. B kauecTBe ChIpbs
HCTIOJIb30BAJIM MPSIMOTOHHYIO OCH3MHOBYIO (pakiuio coctaBa (Mac.%): mapadu-
HOBBIC — 28,3; m3omapaduHoBeic — 29,5; HapTeHOBBIC — 33,4; apoMaTHdeckue -8,8
C OKTaHOBBIM 4nciIoM — 58 (MM).

HemomudunupoanusitHZSM-5 obnanaer B OCHOBHOM KpeKHpPYIOLIEH H
apoMaTH3HMpyIomeil crocobHocThi0. B mHTepBane temmeparyp 380-430°C Brixox
KHUJIKUX TPOYKTOB cocTasisieT 63,6-67,7 mac.%.

MonudunupoBanne HZSM-5 meapto B xonmyectse 1,0-3,0 mac.% cmoco0-
CTBYET BO3PACTaHHIO U30MEPHU3YIOIeH U apoMaTH3upyromeld aktuBHOcTH. Comep-
YKaHWe n30mapa(HOBBIX YTIIEBOIOPOIOB B MIPOAYKTAX PEAKITUHN M BBIXOJ JKHUIKOTO
MPOAYKTA 3aBUCUT OT KOHLIEHTPALIMU MEJIU B KaTallu3aTope

HauGonpiiee Bo3pacTaHne W30MEpHU3YIONIEH AaKTUBHOCTU JOCTHTaeTCs Ha
karanm3atope HZSM-5, momudurnmposarnnom 2,0 mac.% menn. Ha aTom xartanusa-
tope npu Temmnepatype 380°C coxepskanue u3omapauHOB Bo3pacTaeT 10 38,1
Mac.%, a xatanuzata a0 75,0 %. OKkTaHOBOE YMCIIO KaTalu3aTa Bo3pacTaeT A0 85
nolIM. [laneHeliniee yBenudenue coaepkanus mean B HZSM-5 crocobctByeT B
OCHOBHOM BO3PacTaHUIO apOMATHU3HUPYIONIEH aKTUBHOCTH.

Jlutepartypa

1. Mynmpos T.A., JaBnermun A.P., llupuszanos P.P. u ap. // Hedrerazosoe gemno, 2018,
Ne§, C. 58-77.

2. Mawmenos C.3., Axmenosa H.®., Mupzanuesa C.3. u ap.// bamkupckuii XuMuaecKuit
KypHai, 2019, 1. 26, Nel, C. 39-43.
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MPEBPAIIIEHUE NIPSIMOHHOM FEH3MHOBOM ®PAKIIAU
I'A3OKOHIAEHCATA HA BUMETAJVIMMECKHUX
KATAJIM3ATOPAX HA OCHOBE HEOJIMTA ZSM-5.

Caout Mamenos', Haprusz Axmenosa’,
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Baxunckuii F'ocyoapcmeennwiii Yuusepcumem*
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OpnHoli U3 BaXKHBIX 3a]ia4 HedTernepepadaThHIBAIONICH MPOMBIIIICHHOCTH SIB-
JsieTCsl BOBJICUCHUE K MEPepadOTKe JEeIICBOIO ChIPhSl Ta30KOHACHCATOB B BBICOKO-
OKTaHOBBIE KOMITOHEHTHI MOTOPHBIX TOIUTAB. CIIOCOOHOCTH BRICOKOKPEMHE3EMHBIX
neonuToB Tuna ZSM-5, Moan(UIIMPOBAaHHEBIX MIEPEXOAHBIMU METaNIaMH apoMaTH-
3UpOBaTh M M30MEPHU30BaTh H-NapaUHOBBIE U HA(PTEHOBHIE YIJICBOAOPOJIBI, BXO-
JSIIIAE B COCTaB MPSIMOTOHHBIX (DPAKIMA Ta30KOH/IEHCATOB B M30mapaduHOBBIE U
apoOMaTHYEeCKUE YTIEBOJOPO/BI TO3BOJSET TOIYdaTh BBICOKOOKTAHOBBIE KOMIIO-
HEHTBI MOTOPHBIX TOIUIMB.

Henp nanHO# pabOTHI — UCCIEIOBAaHUE BIMSHUS IUPKOHUS, MenH, dpochopa
¥ MX COBMECTHOTO BIIMSHHS Ha TPOLECC MOBBIIICHUS OKTAHOBOTO YHCJA IMPSMO-
TOHHOW OEH3MHOBOH (Ppakiuy ra30KOHIEHCATa B OTCYCTBHH BOAOPO/A.

B kadectBe ncxoaHOTO OBLT BBIOpaH 1EoauT ZSM-5 ¢ MOJIBHBIM OTHOIICHH-
em Si02:Al,03=44, comepxamuii 4,2mac.% Na,O. H-popmy neonura momydanu
TPEXKPaTHOH 00pabOTKOM MCXOAHOTO IIEOJIUTA PACTBOPOM HUTpPATa aMMOHHS TPHU
80°C ¢ mocnemyromeii cymkoii u mpokankoi. Ocratounoe coxepxkanue Na,O B
neonute coctaBisiio 0,05 mac.%.

KaranmzaTtopsl moiydaad METOJAOM MPONHUTKH meonuta HZSM-5 BogHbIMH
pacTBOpaMH HUTPATOB MEAM M LIMPKOHMS, a TaKXKe pacTBOpPOM ruzapodocdara am-
MomusL. [lepest ombIToM 06pasibl aKTMBHPOBAH 44 B ToKe Bo3myxa mpu 500°C.

s wiccnenoBaHus MCTIONB30BaIN MPSIMOTOHHYIO (PPaKIIMI0 Ta30KOHJIEHCa-
Ta, UMEIOMIETO CJCAYIOUIUN YTIIeBOAOPOIHBIN cocTtaB (Mac.%): mapauHOBBIC —
28,3; uzomnapaduHoBsie -29,5; HapTeHOBBIC — 33,4; apomMarnyeckue — 8,8 (OKTaHO-
BOE YHCIIO 58).

TemmepaTypa peakuuu, TpHUpOJa U CoJiep)KaHHe MOudHUKaTOpa CyIie-
CTBEHHO BJIMAET HA M30MEPHU3AILMIO0 M apOMaTH3UPYIOIINE CBOWCTBA KaTaJln3aTo-
pa.C nosblmenuem Temnepatypsl peakiun ¢ 350°C o 380°C mpoucxoaut Bospac-
TaHWE BBIXO/a M30MapaWHOBBIX W apOMATHYECKUX yTIEBOAOpO0B. lanpHeiimee
MOBBIIIICHUE TEMIIepaTyphl MPUBOIUT K POCTY BBIXOJA apOMATHYECKHUX YTIEBOIO-
ponoB. HemomuduuupoBanuslli oOpaszen obiagaeT KpeKUpyromel 1 apoMaTu3u-
pytouieil aktuBHocThIO. BBegenue 3,0 mac.% Zr B cocraB HZSM-5 npuBogut k
pocTy coaepX)aHHus HM30MapaUHOBBIXYTJIEBOAOPOJAOB B Katamuzare ¢ 29,5%
1037,8%. Ha Bcex MmoaudunupoBaHHbIX 00pa3uax BHIXOINW30Mapa(UHOBBIX yriie-
BOJIOPOJIOB JocTHraeT MakcumyMa mipu 380°C, a apomaruueckux npu 430°C. Mo-
TUGUIIPOBaHNE MOHOMeTaJuIndecKoro karammsaropa 3% Zr/HZSM-5 dochopom
1 MeAbI0 B KoimdecTBe cooTrBeTcTBeHHO a0 2,0 1 1,0 Mac.% mpuBOIUT K POCTY
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nzonapaduHOBbIX 10 42,5 %, a apomatudeckux a0 21,2%. OxTaHOBOE YHCIO BO3-
pactaet 1o 86.

Taxkum oOpazoM, coBMecTHOEe MoauduiupoBanue neonmnrta HZSM-5 Zr, Cu
1 P MpHBOANT K 3HAYUTEIHHOMY YBEJIMYCHUIO CKOPOCTH apoOMaTH3allid U U30Me-
pmsaruu. bumeranmuueckuii kaTanmsarop nputemneparype 380°C mosBonser mo-
Jy4aTh U3 MPSIMOTOHHBIA OCH3MHOBOW (DpakIuyl KaTaju3aT ¢ OKTAHOBBIM YHCIIOM,
paBHEIM 86, comepskantuit He Oonee 22,0 Mac.% apoMaTHIECKUX YTIIEBOIOPOJIOB.
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3AKOHOMEPHOCTH AJIKWJINPOBAHUSA BEH30JIA
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Aiinyp Uckenneposa, danap Axmenos, Cabut MamenoB
bakunckuii I'ocyoapcmeennwiii Yrusepcumem
ay_nur9l@mail.ru

MoauduIMpoBaHHbIE MEOTUTHl THIAa ZSM-5 SBISIOTCS TEPCIIEKTHBHBIMA
KaTajau3aTopaMu Tnapoda3zHoroaTKmiInpoBanus Oenszona stanoioMm [1,2]. Lemsio
HacTosAle paboThl SBUJIOCH M3YUEHHE3aKOHOMEPHOCTEH IPOTEKaHUs peakluu
IKWIMPOBAaHHUA OCH30J1a STAaHOJIIOM Ha HeMoJIuHuuupoBaHHOM neonute HZSM-5
M Karajau3aTope TOJYYeHHOM IBOWHBIM MOAUQHIMpoBaHueM neonuta HZSM-5
(La-B-HZSM-5).

Peakuro stunupoBanusi OeH3071a M3yYalid B PEaKTOPE CO CTAMOHAPHBIM
cioeM KartanuzaTopa ¢ 3arpy3koil 0,6-1,0 r. kaTanuzaTopa npu pazIuyHbIX TEMIIE-
patypax (280, 300, 320 u 350 °C) mnsa Bpemenu peakruu 10, 15, 20 u 25 cek.
MosbHOE OTHOIIICHHE OEH30J1a K ATaHONy M3MeHs1och oT 1:1 mo 3:1. [lepesn Haua-
JIOM DKCIEpUMEHTA KaTaJn3aTopbl aKTUBHPOBAJIM B TeueHHe vaca mnpu 550 °C B
TOKe refus. MojabHOE COOTHOILIEHHE ChIPhs K BOJAOPOAY COCTaBIsuIo 1:2.

OCHOBHBIMH TPOAYKTaMHU pPEaKLIWU aTKUIMPOBaHMS OEH30J71a 3TAaHOJIOM B
npucytctBud HZSM-5 Obumn 3Tunbenson u AudTHiaOeH301b6l. OJHAKO B COCTaBe
MIPOJYKTOB PEAKIIUH ObUTH OOHAPYKEHBI 3aMETHOE KOJHMYECTBO TOIYOJIa, KCHUIIOIBI
1 ra3000pa3HbIe YIIeBOMOPOABL. 3a KopoTkoe Bpems peaknuu (10-20 c.) xoHBep-
cust Oenszona cocraBisio 3,3-14,3 %. [lpu yBenumueHHH NMPONOHKUTENBHOCTH pe-
akuuu u Temnepatypsl 10 375°C koHBepcus 6eH3ona gocturaet no 14,3 %.

BrIxon KCWITONIOB M AWMATHIOEH30JI0B TaK)Ke BO3PACTAET C yBEIHMUECHUEM
MIPOJIOJDKUTENBHOCTH PeakIUy M TemmepaTypbl. HanOGonpmmii BBIXOJI KCHIIOJIOB
(1,3 %) u A2b (3,2 %) nabmogaercs npu Temiepatype 375 °Cc yBennueHuem
temnepatypsl peakiuu ¢ 300 mo 375 °C HabmogaeTcs CHMKEHHE OTHOIICHUE IT-
JDb/o-10b. Habmogaemoe cHmkenue otHomienue 1n-15b/o-J19b npu yBenude-
Hun temneparypst ¢ 300 °C 1o 375 °C M0oXHO OOBSICHUTD BIUSIHUEM TEMIIEpaTyphl
Ha MMPOYHOCTH aACOPOIUH ATHIOSH301a M MOHA OTO KCOHUS HA TIOBEPXHOCTH KaTa-
nmm3aropa. ObpaszoBanne 1m-/I|9b TpeOyeT peakuu Mexmay dTHIOCH30JI0M B ITapo-
BO# (paze U KATHMOHOM STOKCOHHSI Ha MOBEPXHOCTH KaTalu3aTopa, a o0pa3oBaHUe
M-J[DOB, TpeOyer peakiuu MexIy coajcopOUpOBAHHBIM 3THIOEH30JIOM H MOHOM
STOKCOHHUS Ha TIOBEPXHOCTH Karaiu3aTtopa. lIpm HU3KOH TemmepaType Oosbias
9acTh JTHJIOCH30JIa HAXOIUTCS B TApOOOpPa3HOM COCTOSHUU 0€3 3HAYUTEIBHOU
agcopouun. B cnyyae xoria 3THIOEH301 B TapOOOpa3HOM COCTOSHMU TPUOJIHKA-
€TCsI K CJIOF0 MOHA STOKCOHUS Ha MOBEPXHOCTH KaTallM3aTopa, OH JIydIlle UCIOIb-
3yeT CBOE Tapa-MOJIOKECHHE IS dNISKTPOPUIHHON aTaku sl mosrydeHus m-J0b,
MOCKOJIbKY opTo-Tiojioxkernue [1Ob co3maer Oosibliie cTepUYECKUX MPEMSITCTBUH, a
MeTa- TOJOXKEeHHE TPeOyeT BBICOKOW 3HEPTUW aKTHBALUU JUIS DJIEKTPO(QUIBHOM
aTaku. Ha ocHOBe nuTepaTypHBIX U MMOJy9eHHBIX HAMHU JaHHBIX TPEIOKEH Bepo-
SITHBIM MEXaHNU3M aJKWJINPOBAHNS OCH30J1a STAaHOJIOM.
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METO/] KAYUECTBEHHOI'O
AHAJIN3A MTOJISIPHOM ) KUJKOCTH
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HUncmumym Kamanuza u Heopeanuuecxoti Xumuu HAHA
shabanovacm@mail.ru

JusnexkTpuyeckuii METOI MUPOKOE TPUMEHEHHE HaXOAUT B aHAJTUTUYECKOU
XUMHH M Ha Tpou3BojcTBe. MH(DoOpManus o JAMAICKTPUYECKHX CBOMCTBAaxX Be-
IEeCTB, TOJy4aeMasi MOCPEJCTBOM TUAIIEKTPHUECKUX H3MEPEHUH, MOMKET OBITh
WCTIONIb30BaHa TIPU HCCIIEOBAHUAX MOJIEKYJISIPHOTO CTPOSHHUS CIa0OIOTIIONar0-
IUX PAcTBOPOB U kujKocTed. [Ipu pa3paboTke pa3iMyHBIX MHUKPOBOJHOBBIX ME-
TOJIOB KOJIMYECTBEHHOTO W KAYECTBEHHOT'O aHAIN3a CBONCTB BEIIECTB METOJ U3Me-
pPEHUS TUAICKTPUICCKON MPOHUIIAEMOCTH ITyTEM JUCTAHITMOHHOTO 30HINPOBAHMUS
oOyiagaeT ropazao OOJbIICH TOYHOCTHIO W YYBCTBUTEIBHOCTHIO 1O CPAaBHEHHUIO C
JPYTHMH METOJIAMH M ITO3BOJISET MOJYYUTh MaKCHMYM TOJE3HOW WH(pOpMAIH O
MOJIEKYJIIPHBIX B3aUMOJICCTBUAX U CTPYKTYpe BemecTsa [1].

IIpakTHueckoe NMpUMEHEHNE HAWJIECHO JUIs CO3JaHUsl METOJA KOHTPOJIS Ma-
JIOTO COJEpP>KaHUs MOJIIPHOTO BEIIECTBA B HEMOJISIPHOM PACTBOPUTETIC, HAIIPUMED,
B pEIIEHUH 3aJaYd ONEePATHBHOTO HAXOXKICHHS COJEp)KaHUs BIard B Maciax U B
Herenponykrax [2]. [IpumMeHeHHE AMDIESKTPUICCKOTO METONa B He(hTEXHMMHUYIE-
CKOM MPOMBIIIJIEHHOCTH TPU HCCIEJOBAHUN MPOIECCOB MHUIIENTI000pa30BaHU
MMOBEPXHOCTHO-aKTUBHBIX BEIIECTB MOXET CIOCOOCTBOBATH PELICHHUIO MPOOIEMbI
TIOBBINICHUS He(pTeoTAaun HE(TSIHBIX CKBaXHH [3].

B pabote mpemmaraeTcsi MeToN UASHTUGUKAIINK TOISPHBIX KUIKOCTEH T10-
CPEICTBOM CO3JaHMsi OaHKa JaHHBIX BH3yaJTU3UPOBAHHBIX KapT IMOBEPXHOCTEH
OTKIIMKA TTOJIAPHBIX )KUIKOCTEH. )1 cHCTeMBbI CHTHAI-BEIIECTBO CIENHATBHO pa3-
paboTaH MOIYJh BH3YyaIHM3allU{ KapT IMOJISIPHBIX JKAAKOCTeH. MoIynms cocTaBieH
Ha OCHOBE MaTeMaTHYECKOW MOJENH, MOJIyIeHHOU mpeodpa3oBanueM Dypbe pas-
HOCTHBIX KPHUBBIX IPOIIECCa UMIYIBCHOTO 30HIUPOBAHUS TOJISPHOUN KHIKOCTH C
peryiupyeMon TOJIIMHON OTpakalollero cJosi hcciielyeMoro Bemiectsa. KapThbl
MPEJICTABJISIOT COOO0M MOBEPXHOCTh paclpeecHus KOAPPHUIIMCHTA MOTIOMICHSI
OTPaXKEHHOTO CHTHAJIa 30HIMPYEMOH MOJSIPHOM kuakocTH. Pa3paboTaHHBIN MO-
Iyns Bu3yanusanun Oypee — mpeoOpa3oBaHus OTPaKEHHOTO CUTHAJIA CITYKUT IS
KauyeCTBEHHOTO aHAJIN3a MCCIIeAyeMON MOJIIPHON KUAKOCTH C MOCIEAYIONINM pac-
[O3HABAHHUEM - MJICHTHU(HUKAIUCH BElIeCTBA.

Busyanuzanuss TpOCTPAaHCTBEHHO - YacTOTHOTO IPEJCTaBICHUS OT-
PaXEHHOTO CHTHAJIa WCCIIEyeMOTO BEIEeCTBa ITyTeM BBIJCICHUS TUCTIEPCHOHHBIX
1 abCOpOIMOHHBIX O0JACTeH MOJSPHBIX KUIAKOCTEH W HAXOXKICHUS KOOPJAMHAT
n30UpaTeNbHBIX TAPAMETPOB BEUISCTBA YIPOIIACT BHIOOP 3HAYCHUHN YaCTOTHI, MPU
KOTOPBIX BO3MOYKHO PACCUHATATh AMIJIEKTpUYEcKHe KOd(PPHUIMEHTH HCCielyeMoi
JKUTKOCTH.
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1

budyHknroHambHBIE METAIUIOACPIKAIIUE KATATU3ATOPBI IIIUPOKO HUCIOIb3Y-
10T B TIporieccax pupopMHUHTa, THAPOKPEKHHTA U CEIeKTOpepOpMHHTa MPSMOTOH-
HBbIX OCH3MHOBBIX (pakiuii [1]. DTU TpoIecchl OCYIIECTBISIOT MOJ JaBJICHUEM B
MPUCYTCTBUM BOJOPOAA C HCIIOJB30BAHUEM KaTaIU3aTOPOB, COIEPIKAIIUX AParo-
meHHbie MeTamiel Pt u Pd [1].

J1st IpOM3BOICTBA IKOJOTUIECKHA YHUCTHIX MOTOPHBIX TOIUIMB HEOOXOIMMO
YMCHBILICHUE COJICPKAHUS B HUX apOMaTHYCCKUX, OJIC(UHOBBIX U YBEIUYE-
CKren30mnapauHOBBIX YTIIEBOIOPOIOB, YTO MOXKET OBITh JOCTUTHYTO MPUMEHEHH-
€M BBICOKOKPEMHE3EMHBIX I[€OJTUTOB, MOAN(PHUIIMPOBAHHBIX NEPEXOJHBIMU MeTaJl-
naMu, o0JagaroIMu 60j1ee BRICOKMMH H30MEPU3YIOMUMH CBOWCTBAMH H TIO3BO-
JISTFOLIVMMHE TIPOBECTH Tpoliecc 0e3 Mojaud BOJOPOJa B PEAKIMOHHYIO 30HY INPHU
aTMOoc(hepHOM JIaBIICHHH.

Lenpro wHacrosimedr pabOTHI SIBUJIOCH HCCIENOBAaHUE KaTaJUTHYECKUX
cBolicTB nonumetandeckux Zr-Cu-B-HZSM-5(Si0,/A1,03=33) xatanuzatopos B
MpoIecce MPEeBpaIeHIs TPSIMOTOHHON OCH3MHOBOH (paKIMK B BBICOKOOKTAHOBBIE
KOMITOHEHTBHI.

KaranuzaTopsl, MOJUGUITMPOBAHHBIC MEJIbIO, IMPKOHUEM U OOPOM, MOJIy4a-
JIA METOJIOM MPOMUTKHU [0 METOJUKE, OMMMCAHHOH B [2].

Copeprxanne Monn(UKAaTOPOB B KaTaJu3aTOpe COCTABISLIO, Mac.%: Gopa —
0,5-2,0; mupxonus — 0,5-2,0; menu — 0,5-3,0.

OnbITH TPOBOAWIN B MPOTOYHON yCTAaHOBKE B MHTEpBaje temiepatyp 350-
430°C u 06BEMHOIT ckopocTH moxauu chipbs 1,0 u™’,

B xadecTBe CHIpBS HCTHOIB30BAIN MPSIMOTOHHYIO OEH3WHOBYIO (paKIHio
CJIEYIOIIETO YIICBOJIOPOIHOIO cOCTaBa, mMac.%: mapadpuHoBbie — 28,3; n3omnapa-
¢unoBbIe — 29,5; HadTeHOBBIE — 33.4; apomaTtudeckue — 8,8. OKTaHOBOE YHCIIO
katanmzara — 58 (mo UM).

Hemomudunuposanusiii HZSM-5 o0iagaer B OCHOBHOM KpEKHpPYIOIIEH |
apoMaTH3Upyolel celektuBHOCThI0. Conepkanue u3onapaduHOB B KaTajau3aTe
BO3pacTaeT Bcero Ha 2,5 %, a apomaTtuueckux — 10 17,3 %.

Brenenune B coctaB HZSM-5 no 1,0-2,0 mac.% menwm mpuUBOIUT K POCTY
HM30MEPU3YIOIIEH U apOMaTU3UPYIOUIEH aKTUBHOCTU. BBeneHrne B cOCTaB MOHOME-
tanuyeckoro karanmuzaropa 2% Cu/HZSM-5 nmpkonust B kommuectse 1,0-1,5
Mac.% TPUBOIUT K CYIIECTBEHHOMY POCTY BBIXOJa M30TMapadUHOBBIX YTIIEBOIO-
ponos. Ilpu 380°conep:xkanne m30mapadUHOBEIX YTJIEBOAOPOIOB BO3PACTAET 0
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40,5, a BBIXOJ XKHUJAKOTO Katayim3ara — J1077,1%. JlononaurenbHoe MOAU(UIILPO-
BaHHE OMMETAJUTMYECKOTO KaTaau3aropa 00pOM BBIXOJ )KHKOTO MPOAYKTa 60OpoM
B koimugectBe 0,5-1,0 mac.% cnocoOCTByeT 3aMETHOMY POCTY BBIXOJIA JKHIKOTO
npoaykra (mo 79,5%) wu coaepxkanus u3omnapaUHOBBIX YIIIEBOJOPOJOB (JI0
42,5%). OxTaHOBOE YUCIIO KaTaau3aTa yBenuuuBaeTcs 10 86 mo M.

Takum 00pa3oM, TOTMMETAINTHIECKUN KaTaln3aTop 3a CYET BBICOKOW H30-
MEepH3YIOIell aKTHUBHOCTH ITO3BOJIIET TIOBBICHTH COJIEp)KaHUE H30mMapa(prHOBBIX
YTJIeBOIOPOJIOB B KaTanuzare 10 42,5% 1 TeM caMbIM MOBBICUTH OKTAaHOBOE YHUCIIO
KaTaim3ara Jo0 86.

Jlutepatypa

1. Kyssmuna P.U., ®ponos M.I1., Jlusenues B.T., Berposa T.K., KoBues A.B. Pazpabot-
Ka LEOJIMTCO/IEpIKAIIEero Katanu3aropa pudopmunra // Karanus B NpOMBIIICHHOCTH.
2010. Ne 6. C. 29-34.

2. Mamenos C.D., Mup3zanueBa C.O., Axmenosa H.®., lanamesa C.C., Axmenos .M.
[IpeBparienne npsIMOroHHOH OEH3MHOBON (DpaKIMK Ha OMMETAIUIMIECKUX KaTaln3aTo-
pax, MmoandunnpoBaHHbIX nUHKOM. // Hedrenepepaborka n negrexumus., Ne 3. C. 10-
12

86



«Kimya va kimya texnologiyast» Respublika elmi konfransi

AKMEO-ELEKTIV ANLAYISLAR VASITOSILO KIMYA
DORSLORININ TOSKILI

Kamil Haqverdiyev, Aygiin Balakisiyeva, Yasin Caforov
Baki Doviat Universiteti
balakishiyevaaygun@gmail.com

Miasir soraitdopedaqoji prosesin yerina yetirilmosindo miixtalif {isul, metod
vo metodologiyadan istifads edilir. Bunu nozero alaraq miiollim pesokarhigin
artirtlmast, asason tsullarin, metodlarin vo metodologiyanin se¢ilmasindan, onlarin
pedaqoji prosesds yerini miioyyon edorkon yenilik¢iliyin inkisaf etdirilmosi giiniin
aktual mosalolorindonbiridir. Umumiyyatlo akmeo-elektiv {isullar, asasan, pedaqoji
prosesdo totbiq edilon yenilikgilik sayilir. Elektiv-akmeoloji tisullar pedaqoji
prosesds sagirdlorin yasini, bilik soviyyssini, qavrama qabiliyyatini nozers alaraq
onlarin hoyatda rast goldiklori miixtslif obyektlorin izahli 6yradilmosi zaman1 onlar
todqiqatciliq bacarigl oldo edo bilmok imkani qazanirlar. Bunlari nozors alaraq biz
misllim hazirligini onun dorso baslamasi, dorsi davam etdirmosi zamani hansi
prinsiplorden istifads etmok bacarigini tokminlogdirmasi miihiim vasita rolunu
oynayir. Tadqiqatin asas mogsadi tohsilin keyfiyyatini artirilmasinda akmeoloji-
elektiv iisullardan istifads edilmasi,ondan sagirdlorin monimsama qabiliyyatlorinin
artirilmasini,pedaqoji bacariq vo vordiglorin inkisaf etdirilmosini tolob edir.Elektiv
iisullar o zaman totbiq edilir ki,miisllim sagirds vacib olan biliklori dyradir.Onlar
homin bilikleri bu vo ya digor istiqamotlords totbiq etmoys c¢alisirlar. Burada,
osason, qarsiya qoyulan mogsod ondan ibaratdir ki,sagird daima yaradici, foal
axtarigda olmaqla yeni biliklorin oldo edilmasindo passiv vaziyystdon faal
voziyyota, biliksizlikden-bilikliliya dogru gedon yollar, dsullart ugurla
tokminlosdirmakls bildiklorini elektiv tisullarla hor hanst mévzunun dyrodilmasine
totbiq edo bilsin. Mosoalon: dormanlarin hazirlanmasinda istifade olunan kimyovi
elementlor.Elektiv {isul burada demok olar ki,bu sahads islodilon biitiin kimyovi
elementlorin xarakterik xiisusiyyatlorini oavvalcadon dorindon Syronmaklo,onlarin
vasitosilo sintez edilon dormanlarin bu vo ya digor xostoliklorin miialicosindo
istifado olunmasi xiisusiyyatlori aragdirilir.Sagirdlar bir tadgiqatgr kimi miisllimin
onlara toqdim etdiyi problemli suallar vasitasilo bu kimyovi elementlorin dahada
dorindon Oyronilmosine nail olurlar.Burada isossas manbalordon,resurslardan
istifads bacarigini inkisaf etdirilmasi miiallimdan asil1 olur.Bels ki pesokar miiallim
fasilitatorlugunu yerino yetirorok sagirdlordo sorbost islomok bacarigmi inkisaf
etdirilmasi yolu ils bu va ya digar naticolorin prognozlasdirilmasinda va alinan real
noticolorin genislondirilmoasindo akmeoloji-elektiv anlayiglardan istifado etmok
bacarigini alds edir.
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TODRIS PROSESINDO KiMYA DILININ
MONIMSONILMOSINDO MUASIR YANASMALAR

Aytac Agayeva, Arzu Pasayeva, Yasin Caforov
Balki Déviat Universiteti
aitj.agha998@gmail.com

Xiilasa. Todgigat isindo mogsadimiz interaktivliyo osaslanan, miiasir
texnologiyalarin totbiq edildiyi yiiksok soviyyali kimya todrisini yaratmagq, IKT ilo
olagali tohsilin keyfiyyeotinin yiiksaldilmasine vo kimya dilinin daha rahat veo
maraqli formada manimsonilmasins nail olmaq olmusdur.

Problemin aktualligi. Zehni vo idraki foaliyystin aktivlesdirilmasi,
sagirdlorin diqqgstinin darse yonaldilmasi, onlarin 6ziins inaminin va yaradiciliginin
inkisafi problemi metodika elminin aktual problemlorindon biri olmusdur.

Problemin yeniliyi. Sagirdlorin ¢oxlu texnologiya ilo dastoklonan dyranmo
miihitinds hoyacanli hiss etmolari onlarin dyronmays maragimi artirmig, homginin,
mobil telefonlarin istifadasi tolobolorin dyronmolorini daha da fardilosdirmokls,
artiq yeni bir elmi dyronmo vasitosino ¢evrilmisdir. Tolobolor kimya proqramlarinin
dostoyi ilo 0z istoklorine uygun, istodiklori vaxtda vo istodikeri siirotdo Gyrono
bilarler.

Hal-hazirda biitiin tohsil sistemindo vo digor orta moktob fonnlorinds oldugu
kimi kimya tohsili do tohsilin keyfiyyatinin yiiksoaldilmasi, sagirdlorin fordi inkisafi
licin yeni doyorlorin miioyyonlogdirilmasi,  tolobolorin kimya elmina, tobiot
elmlorino baghiliginin stimullasdirilmast vo kimyanin hoyatla olagesino aid
problemlori hall edir. Elmin dilini dyronmok ikinci dili 0yronmoys bonzayir.
Masalan, Viqotski vaxtilo elmi anlayiglarin dyronilmasinds giindslik anlayiglardan
istifadoni  aragdirmigdir.  Gonc  nosil  informasiya ve  kommunikasiya
texnologiyalarina yaxsi bolod olduglarina goéro roqomsal nosil kimi xarakterizo
edilir. Foal eksperimental dyronon bir naslin potensialina ¢atmaq ii¢lin interaktiv
tolim wvasitosi ilo tolobo motivasiyasin1 artirmaq ve maraqli qarsiliglt olage
yaratmaq daha effektivdir. Istor pedaqoji texnologiyalar va istorse da, informasiya
kommunikasiya texnologiyalari tolobade dyronmoys daha ¢ox motivasiya yaradir.
IKT-don istifads tolobalors istonilon vaxt hor yerds iinsiyyat qurmaq, omokdasliq
etmok, dors materiali vo ya istonilon materiallar1 paylagsmaq, mosafodon birlikdo
Oyranmak va Oyratmok imkani verir. Bu baximdan disiindiik ki, interaktiv tolim
vasitalorinin tolobolords istifadesi todris vo Oyronmeni asanlagdira vo rogomsal
savadliligi artira bilor. Biz do elmi anlayislarin Syronilmesinds ana dili ilo ikinci
dilin olaqosi tizorindon arasdirmalar edib, eksperimentlor apararaq noticalori tohlil
etdik. Ona goro do bu miiddot arzinds sagirdlor do linqvistik saristo vo eyni
zamanda ragamsal texnoloji savadlilig inkisaf etdirmok moqsadi ils bir sira kimya
oyunlarinin vo kimya proqramlarinin mobil totbiglorindon istifadoni interaktiv
tolim prosesino daxil etdik. Belo noticoys goldik ki, planset vo ya smartfon kimi
elektron mobil vasitalor roqomsal sorigtonin inkisafina komok edir.
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SAGIRDLORIN SAGLAM HOYAT TORZINO MONFI TOSIiR
GOSTORON AMILLORIN ARADAN QALDIRILMASINDA
MOKTOBLORIN ROLU VO IMKANLARI

Arzu Pasayeva, Arzu Nadirli, Yasin Caforov, Nozakat Molikyeganova
Baki Déviat Universiteti
pasayeva-1969@mail.ru

Problemi aktualli@i. Gonc noslin saglamliginin qorunmasina tosir gostoran
miihiim amillor miioyyanlosdirilmasi ,narkomaniyaya, alkoqolizmo va diger zororli
vardiglora garsi miibarizo aparmaq ¢otin vo eyni zamanda vacibdir. Bunun tigiin pis
vardislorin nogsan vo yanlis cohatlorini dyronmok vo Oyrotmok miihiim isdir. Bu
baximdan movzu aktualdir. sagirdin saglam hayat torzi onun rifahinimn, zehni vo fiziki
saglamligmimn tomoalidir. Bu igi moktobdon formalasdirmaq zoruridir, ¢iinki onlarm bu
ciir hayata sonradan aligdirilmasinda miioyyen ¢atinliklor 6ziinii biiruzs verir.

Insan osas davrams vordislorini usaqligda, hotta kicik usaq yasindan
menimsayir. Dilinya tocriibasi Oyradir ki, normal insana ¢ox sey Oyrotmak olar,
amma onu yenidon Oyrotmok, yoni bozi horokatlori yerino yetirmoys meylliliyi
onun basmdan ¢ixarib, digor harokatlori yerino yetirmoyo Oyratmak, basqa sozlo,
illorlo formalagsmis bir hoyat torzi ilo olagodar, vordislori yox edib digor hoyat
tarzine miivafiq vardislor yaratmaq olduqca ¢atindir. Odur ki, saglam hoyat torzinin
yayilmast sahasindo ilk vo asas vozifo usaqlari, gonclori saglam hayat torzine
Oyratmokdi . Saglamligin soviyyasi - insanin saglamliginin "miqdar" gdstericisidir
Narkotik maddolordon, spirtli ickilordon, tiitiin momulatlarindan, toksiki (zohorli)
maddalordon asililiq zerarli vordislor kimi xarakterizo olunur. "Zararli" ona gors ki,
bu maddslorin asililigi hom fordin orqanizmine, hom do biitovliikkde comiyyato
ziyan vurur. "Vordis" ona goro ki, asililiq ¢ox méhkom olur vo ondan xilas olmaq
¢otin olur. Lakin, xilas olmaq ¢atin olsa da , onlarin istifadesinden ¢okinmok goxsin
iradasino baglidir. Hoyat torzi-insanin soxsi tocriibasi, adat-ononalaring, comiyyotdo
normalara osaslanan davranig sistemidir. Saglam hayat torzinin formalagmasinda
insanin saglamligina miisbot tosir edon amillarin, xisusile, glindalik is rejiminin,
somarali qidalanmanin, idmanla mosgul olmagin, otrafda olan homyasidlar ilo xos
va qarsiliglt linsiyyatin boyiik tosiri vardir. Miiasir comiyyotds gonc naslin saglam
yetismosino mane olan on koskin problemlor sirasinda sigaretgokmo, narkomaniya
va spirtli i¢kilorin istifadesi kimi vordislor gonclor arasinda daha genis yayilmigdir.
Bu folakatli meyllor biitovliikds comiyystin hoyatina monfi tosir gosterir. Hal-
hazirda bogoriyyoti narahat edon problemlordon biri narkomaniyadir. Yer kiirasindo
elo bir 6lks yoxdur ki, orada insanlar narkotik maddoalorden istifado etmasinlor. Bu
bala Respublikamizda da tugyan edir. Narkomaniyaya, alkoqolizma va digor zorarli
vardislera qars1 miibarizo aparmaq ¢otin vo eyni zamanda vacibdir. Bunun ti¢lin bu
pis vardiglorin ndgsan vo yanlis cohatlorini dyronmok vo dyrotmok mithiim isdir.
Cox toossiif ki gonclor arasinda narkomaniya genis yayilmigdir. Narkomanlar
arasinda Olim faizi ¢ox yiliksokdir. Yoluxucu xastoliklorin inkisaf etmosi onlarin
Oliimiino sabob olur| 2,3].
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Notica. Narkomaniya ilo miibarizo uzunmiiddotli, goxsaxali, genis maliyya
vosaiti tolob edon dinamik bir prosesdir. Problemin ictimai tohliiksliliyi iso ondan
ibaratdir ki, bu cinayot homiso gizli soraitdo bag verir, nozarotdon konarda qalir vo
durmadan artir. Narkomaniya digor vordislora gora daha tohliikalidir: narkodilerlor
— narkotiklori satan insanlar homigo yeni alici axtarisinda olur. Valideynlor vo
ovladlar1 arasindaki yaxsi miinasibat narkotiklors qarsi miibarizods boylik rol
oynayir. Valideyn hor zaman Ovladi ilo iinsiyyotdo olmalidir. Narkomaniya ilo
miibarizads biitdvliikde comiyyatin, dovlatin, xalqin, nohayat, hor bir soxsin fordi
vo birgo foaliyyatine, barismaz miinasibatine vo amoali kdmayino boyiik ehtiyac
vardir. Narkotik asililigi aradan qaldirmaq ¢otin olsa da, miimkiindiir.
Narkotiklorden istifado edonlorin erkon miiracisti ¢ox hallarda ugurlu miialica ilo
naticalonir. Tadqgiqat isinds iroli siirlilon elmi fikirlor, elmi miihakimalor hor bir
moaktablids, yeniyetmado, gonclords, o cliimladon sagirdlorde qeyd olunan bir sira
cohatlorin formalagdirilmas: 6ziiniin saglam hayat torzini tomin etmasindo bdyiik
ohomiyyato malikdir.
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TOHSILIN MODERNLOSDIRILMOSI VO YENI TOLIM
TEXNOLOGIYALARI

Aynur Tomuyeva, Malok Musayeva
Azarbaycan Déviat Pedaqoji Universiteti
aynuretomuyeva@gmail.com

Xiilasa. Miasir dovrdo hoyata kecirilon tohsil islahatinin maoqgsodlori
icarisindo tohsilin keyfiyystini yiiksoltmak, onu comiyyatin miiasir tolablorine
uygun qurmagq asas yer tutur. Tadristalim prosesinin comiyyatin miiasir tolabloring
uygun yenidon qurulmast tolimin strategiyasinin  vo  sagirdlorin  tolim
nailiyyatlorinin qiymotlondirms iisullariin doyisdirilmasi ilo miisayiot olunur.

Problemin aktualh@l. Miiasir dovrdo hoyata kecirilon tohsil islahatinin
moqsadlori igorisindo tohsilin keyfiyyotini yiiksoltmok, onu comiyyotin miiasir
toloblorino uygun qurmaq osas yer tutur Bu gilin biitiin todris-talim prosesindo
qarsiligh  foaliyyetin {izo ¢ixarilmast vo Oyronenlorin soxsi potensialinin
stimullagdirilmasi ti¢lin alverisli soraitin yaradilmasi halledici chomiyyat dasiyir

Problemin yeniliyi. Moagsoadimiz miiasir tolim texnologiyalarina
osaslanmaqla tohsilin modernlasdirilmasi digqet merkoazina gatirilmosidir.

Tohsilin  miivoffoqiyyatlo hoyata kegirilmasi yollarindan biri  Tohsil
Sahosinds Islahat Proqraminda gostorildiyi kimi yeni pedaqoji texnologiyalardan,
foal tolim metodlarindan istifadedir. Tohsildo yeni yanasmalarin totbiqi tolim-
torbiya prosesinin keyfiyyatinin yiiksoldilmasi vasitasi olub, diinya tohsil sferasinda
tohsil sisteminin modernlosdirilmasinin osas strateji istigamotlorindon biri kimi
qiymotlondirilir. Azorbaycanda islahatin aktual fazasii yasayan {imumtohsil
sistemi, eyni zamanda tohsilin biitlin strukturlar1 belo yanasmalardan konarda qala
bilmoz. Ona goro do homin yanasmalarin, yeni texnologiyalarmin pedaqoji-
psixoloji tohlilinin aparilmasi tohsil sisteminin on aktual problemi kimi
qiymatlondirilir. Sagirdi neco dyratmoyimizdon asili olmayaraq, hayatda o, nayi, no
iiclin vo neco Oyronmok Ttsullart ilo qarsilasmali olur. Tohsil sisteminin belo
konseptual problemlori, yeni pedaqoji texnologiyalarin, innovasiyalarin, foal tolim
metodlarinin todris prosesino goti-rilmasini aktuallagdirir. XXI asrin avvallorinds
Olkomizin tohsil sisteminds aparilan genis spektrli islahatlarin moezmunu vo
xarakteri belo elmi-pedaqoji todqiqatlarin somorsliliyini bir daha artirir.
Oziiniitohsil vo dziiniigiymoatlondirmo {izra “biliyin verilmasi” prinsipindon “talob
olunan bilik vo bacariqlarin qazanilmasi” prinsipino keg¢ilmasi toxirasalinmaz
vozifolordon biri kimi qarsida durur. Subyektiv-obyektiv miinasibatlori avvalki
dovrdo biitlin  foaliyyot saholorindo oldugu kimi sagird vo miiollim
miinasibatlorinda do 6ziinii géstormisdir. Yeni tolim texnologiyalarindan istifada
iso subyektiv-subyekt miinasibatlori {izorindo qurulur vo toroflorin hor ikisindon
aktivlik talab olunur.

Todris-tolim prosesinin comiyyotin miasir taloblorine uygun yenidon
qurulmast  tolimin  strategiyasinin = vo  sagirdlorin  tolim  nailiyyatlorinin
qiymotlondirms tisullarinin doyisdirilmasi ilo miisayist olunur. Basqa sozls, bu giin
biitlin todris-tolim prosesindo qarsiligl foaliyyatin tizo ¢ixarilmasi vo dyrononlorin
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soxsi potensialinin stimullagdirilmast tiglin olverigli soraitin yaradilmasi hoalledici
ohomiyyat dasiyir[1,2 ]

Natica. Bu baximdan yeni pedaqoji tofokkiir osas diqgotini ilk ndvbodo
sagirdin  intellektual vo  yaradict inkisafina, miicorrad tofokkiiriiniin
formalagmasina, tohlil etmo, oqli notico ¢ixarma, timumilogdirmo bacariq vo
vordislorinin tosokkiiliine, bu kimi diger miithiim pedaqoji-psixoloji aspektlora
yonaldilmasini tolab edir. Tahsilin modernlosdirilmasinds magsad global dayarlorin
vo omokdashigm inkisafi namino rogabst aparmaga malik intellekt sahiblorinin
yetismasini tomin etmokdir. Tohsildo mozmunun modernlogdirilmasi zamani onun
hom pedaqoji-psixoloji toroflori, hom do nozori vo tocriibi paradigmalart nozoro
alinir. Hazirda tohsildo yeni yanagmalarin totbiqi, diinya tohsil sferasinda tohsil
sisteminin modernlogdirilmosinin  asas strateji  istiqgamotlorindon  biri  kimi
qiymatlondirilir. Ona gora do yeni texnologiyalarin pedaqoji-psixoloji tohlilinin
aparilmasi, onun yeni mozmunun hazirlanmasi bu giliniimiiziin tolobidir.
Strategiyanin ugurlu icrasi soristoli miisllim vo tohsil menecerlorine malik tohsil
sisteminin yaradilmasi ils naticalonmalidir.
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CO3JIAHUE U UCIIOJIb30BAHUE BUPTYAJIbHOI
JIABOPATOPHUM 110 XUMHUU U EE BJIUAHUE
HA KAYECTBO OBYUEHUSA

Aiinyp xadaposa, Pena AoqunéexoBa
bakunckuii I'ocyoapcmeennwiii Ynusepcumem
aynurdzhafarova20@gmail.com

XuMust — HayKa dKCIepuMeHTalbHas. YToOBI X0opotro e€ OHATh He0OX0IH-
MO MIPOBOAUTHE XUMHUYCCKHUE HIKOJBbHBLIC SKCIICPUMCHTBI. O)IHaKO 9TO Tpe60BaHI/Ie
HE BCCrja yAOBJICTBOPSCTCA. HOC—)TOMy MBI 3aMCHUM IHIKOJIBHYIO XUMHWYCCKYIO Jia-
Ooparopuio Ha "BHPTYaJIbHYI0 XUMHUYECKYIO JIAOOPATOPUIO" M PACCMOTPHUM ITOJIO-
JKUTEIbHBIE W OTpUIATeNIbHBIE CTOPOHBI ATON JabopaTOpHH Ha MpUMEpPE IOTyde-
HUS Kuciopofa. «BupTyanbHas XxuMHu4ecKkas JabopaTopushy SIBISETCS OAHUM U3
HauOoJee yAauyHbIX MPUKIAJHBIX TPOrPAMMHBIX CPEACTB JUIsl TIPOBEICHUs 1abopa-
TOPHBIX W TPAKTUYECKNX paboT. BupTyanpHbIe 1a00paTopuy MOTYT H30aBISATH OT
HEOOXOIMMOCTH MPUOOPETEHHST JJOPOTOCTOSIIETO 000PYIOBaHMUS, PACXOTIHBIX Ma-
TEpPUAJIOB U peakTUBOB. KpoMe TOro, OHM OTKPBIBAIOT BO3MOKHOCTH MOJICIUPOBA-
HUS TPOIIECCOB, KOTOPBhIE HEBO3MOXKHO HATJISTHO PACCMOTPETh B JT1a00paTOPHBIX
YCIIOBUSX, HAIIPUMEP, 110 IPUIMHE MAJIBIX pa3MepoB HaOI0aeMbIX yacThll. bomee
TOT0, KOMITBIOTEPHOE MOJCIUPOBAHUE IO3BOJIACT KOHTPOJIUPOBATh U U3MEHSTh
(YCKOPSITh MM 3aMeIISITh) BpeMs IPOTeKaHus mporieccoB. [Ipu sTom obecrieunBa-
€TCsI TIOJTHAs Oe30MacHOCTh — TaK)Ke€ HEMaJOBaXXHBIN IITFOC BBITIOJTHEHUS PaOOTHI C
TTOMOIIIEI0 BUPTYAIBHBIX JTabopaTopuii [1].

BupryanpHast xuMudeckas 1a00paTOpusi MOXKET HCIIOJIb30BAaThCS Ha BCEX
sTamnax ypoka. CriocoOsl e€ UCTIONh30BAHUS 3aBUCAT OT TEXHUYECKOTO OCHAIIEHUS
mkonbl. JIs co3maHmsi BUPTYalnbHOUW JT1abopartopun HEOOXOauMO ChHOPMHPOBATH
KOMITBIOTEpHYIO 0a3y, a MMEHHO: BHJEO (parMeHTHl JTaOOpaTOPHBIX HCCIEAO0BA-
HUH, pa3IUYHbIe UCXOIHBIC aHHbIC (TTapaMeTphl), BBIOPATh MOJIENb, Pa3padoTaTh
BBIYHCIUTEIBHBIN aNTOPUTM M MPOTPAMMHOE OOECTIeUeHHE C YYETOM CHEeIH(PHKT
MaTeMaTHYeCKOTI'0 MOJICIIMPOBAHHUS U ITpoliecca

B yueOHOM mporiecce 0 XuUMHUK Ja00paTOPHBIC 3aHSATHUS TOBBIIIAIOT WHTE-
pec ydamuxcs K IpeaMeraM, paccCMaTpUBaeMbIM Ha 3aHSATHAX, U TIOMOTAIOT UM B
oOyuenun. M3-3a OTCYTCTBHS 1abOpaTopuii B MIKOJAX WJIM HEXBATKH MHCTPYMEH-
TOB B J1a00OpaTOPHSIX MPAKTUYCCKHE IKCICPUMEHTBI PEIKO MPOBOJATCS B TOCYIap-
CTBEHHBIX MIKoJaX. OJHAKO TaKWe SKCIIEPUMEHTHI MOTYT OBITh MPAKTUYECKH TPO-
BEJICHBI B pe3yJibTaTe MOCIeIHUX AOCTIKEHUH B 0071acTH MH(POPMAIMOHHBIX TEX-
HOJIOTUH.

JlaGopaTopHbIEIPHIIOKE-

HUS,KOTOPBIE HaYalld IPUMEHSTHCS B cepeinHe 19 Beka, He TOIBKO AT HOBYIO
TOYKY 3pCHUA, HO U IIPUBHOCAT HOBOC M3MEPCHHUE K YPOKaM. Panbnie oHM MCIIOIB-
30BaJIUCh JJId MMOATBECPIKACHUA TCOPECTUUCCKUX 3HaHI/II\/'I, HO B IIOCJICAHEE BPEM OHU
MIPEBPATHIINCH B CPENy, B KOTOPOH ydaluecs: CBOOOIHO M3y4yaroT 3HAHMS KaK HH-
TUBHIYaTbHO, TaK U B Tpymnmax. JlefcTBus, KOTOphIC MOSBUINCH B HEIaBHEH (Gop-
Me J1abopaTopuii, B 3HAYUTEIHHON CTETICHH CIIOCOOCTBOBAIM OOYUYCHHUIO HICallb-
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HBIX CTYJEHTOB JUJIsl KOHCTPYKTUBUCTCKOI'O IOAXO/AA, KOTOPBIE UCCIENYIOT, TECTU-
PYIOT, MIIYT pelIeHus, U riryOoko paccykaaioT. OIHaKO HA COBPEMEHHOM JTale
Halleil cucteMbl 00pa30BaHMS ITH 3aHATHS HE MOT'YT OBITh BKJIFOUEHBI K ypOKaM
0 Py IpUYHMH. B 3TOT MOMEHT BUpTYyasbHbBIE Ja00paTOPUH MOSBUINCH KaK allb-
TEpPHATHBHOE PELICHUE TPOOIIeM MpenogaBaHus MPUKIAAHBIX HAyK [3].

EcrecTBenHOHay4yHOE 00pa3oBaHMe, 3aHUMAIOIEE 0COO0E MECTO B CHCTEME
00pa30BaHUs MO CBOEMY COAEPIKAHMIO, COCTOWT M3 TPEX OCHOBHBIX JTUCIHILINH,
Ha3bIBaeMbIX (PU3MKOM, XUMHUeH u Onosoruei. By yun ogHOM U3 STHX TpeX OCHOB-
HBIX AMCUUIUIMH, HayKa O XUMHH COACPKUT MHOKECTBO aOCTPAKTHBIX MOHSTHH,
YTO BBI3BIBACT YAacCThIe MPOOIEMBI IPH KOHIENTYaTbHOM OOYYeHNH Ha ypOKax XH-
MuHM. MHOTHE yyamyecss UCTIBITHIBAIOT TPYAHOCTH C BOIUIOIIEHHEM a0CTPaKTHBIX
MOHSATHH, TTOATOMY OHH TaK)K€ MCHBITBIBAIOT TPYAHOCTH Ha ypoKaX XMMHHU, KOTO-
pBIe copepKaT TaKk MHOTO aOCTpakTHBIX MOHATHH. [1o 3Toll nmpuunHe pekoMeHy-
eTCsl, YTOOBI ydalrecs CaMOCTOSITETFHO OMPEAEISUId KOHIETIINA YPOKOB XUMHUH.
Mecramu, 1€ CTyACHTB MOTYT M3y4aTh U HACTPAauBaTh CBOM COOCTBEHHBIC HayY-
HBIC 3HaHMUS, SBJISAIOTCS JTabopaTopuu. JlabopaTopHble 3aHATHS, KOTOPbIE SBIISIOTCS
HEOTHEMIIEMBIMHA KOMITOHEHTAMH YPOKOB XMMHH, TIO3BOJISIIOT yUYaIuMCs Tproodpe-
TaTh COOCTBEHHBIN OIBIT PA0OTHI C KOHKPETHBIMU MaTepuallaMi Hay4yHble (PaKkThl B
1a00paTOPHBIX yCIOBHSX [2].
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MUASIR DORSIN TOSKIL EDILMOSI YOLLARI

Arzu Pasayeva, Comilo Mirzayeva, Yasin Caforov
Baki Dovlat Universiteti
pasayeva-1969@mail.ru

Moévzunun aktualli@ri: Tohsil sistemindo on vacib vo ohomiyyatli pillo
oldugundan, bu mosalolorin miiasir totbiqi todris olunan dorslordon baslayir. Buna
gora do bu problem biitiin dovrlorde aktual mévzu kimi tedqiqat¢ilarin diqqatini
calb edir.

Moévzunun elmi yeniliyi: Sagirdlorin soxsiyyst kimi formalagmasinda
texnoloji bilik vo bacariglarin menimsanilmasinin do miihiim oshamiyyati vardir.

Bu giin yeni informasiya texnologiyalarinin siiratli inkisafi vo giindslik
hoyatimiza niifuz etmosi miiasir goncin soxsiyyst kimi formalasmasinda vo
inkisafinda 6z izini buraxmigdir. Bu prosesde sagirdlorin soxsiyyst kimi
formalagsmasinda texnoloji bilik vo bacariglarin monimsonilmosinin do mithiim
ohomiyyoti vardir. Beloliklo, miiasir dors neco olmalidir? Giindslik dors planim
hazirlayan zaman, miiollim ilk olaraq 6z isini m&vzunun, standartin, moqsadin, is
formasi1 vo ig tisulunun, inteqrasiya imkanlarinin, resurslarin miioyyonlogdirilmasi
ilo baglamalidir.Alt standartlar tolim moagsadlorinin diizglin miioyyon edilmasindo
miihiim rol oynayir.

Tolim moqsadlorini hoyata kegirmok iiglin miiollim miitloq movzuya,
standarta vo mogsodlors miivafiq tolim  formast vo  tolim  {sulu
miloyyonlosdirmalidir. Diizgiin secilmis tolim iisulu vasitasilo sagirdlori ugurlu
todgiqata colb etmok, onlarin diisinmo vo todqiqatgiliq gabiliyyotini inkigaf
etdirmak, tohsilo maragi artirmaq miimkiindiir. Bu glin anonavi “miisllim sagird
dorslik “sxemino yeni halga daxil olur kompiiter, moktob siiuruna iso IKT. Demali,
miasir dorsin ayrilmaz hissasi informasiya kommunikasiya texnologiyasidir. Belo
ki, dorsin aktual praktik masololorindon biri sagirdlorin 6zlinli inkisaf vo
yaradiciligimi iizo ¢ixaran pedaqoji seraitin yaradilmasi vo adaptasiyasina imkan
veran elmi-effektiv texnologiyalarin darsdos istifadssi yolu ilo sagirdler ii¢iin rahat,
ekoloji, psixoloji saglam tohsil miihitinin yaradilmasidir. Sirr deyil ki, ogor
miisllim tadris olunan movzuya yaradici, yas xiisusiyyatlorin uygun yanasarsa, heg
siibhasiz bu dors sagird {iglin maraq dogurar vo miiollim naticays nail olar. Ona
goro do miiollim elo bir is formast segmolidir ki, dorslordo oyun texnologiyast
elementlori olsun. Tolimin tagkili formalarindan biri do geyri-standart darslordir.
Onlar mahiyyot etibarilo standart struktura malik olmurlar. Man do homg¢inin
calisiram ki, darslorimi qeyri-standart formada qurum, oyun elementlorindan,
praktik mosgololordon, IKT - dan daha ¢ox istifado edim. Adoton, IKT vo digor
texnologiyalardan istifado etmok sagirdlorin diggatinin biitiin miiasir miiasir dors
adi dorsdir, lakin bu yalniz ilk baxisdan belodir. Onda miisllimin bir ne¢s il avval
apardig1 dorsdon forqli olan no iso var. Bu dorsin xiisusi emosional voziyyoti, 6z
giicli vo bacarigina inam har bir sagirdds yasayir.

Notica: Nohayat, dorsin hazirlanmas1 vo aparilmasinda miitloq sagirdlorin
istirak etmosidir. Miiasir diinyada siirotlo gedon sosial, modoni vo texnoloji
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dayisiklikler global diigiinms torzinin ohamiyyatini xeyli artirir. Belo olan halda,
sagirdlor miiasir derslorde ayri-ayr fonlor lizrs verilon bilik vo bacariqlarin passiv
istirak¢ist olmur, inteqrativlik sagirdloro otraf alomin dork edilmasino yaradici
idraki miinasibot basloyon alomin dork edilmosine yaradici idraki imkan yaradir.
Bu, 0 zaman miimkiindiir ki, 6yronilon fonlor vo onlarin ohats etdiyi movzular ayri-
ayr1 deyil, slagali, inteqrativ gokilds todris olunsun. Sonda qeyd etmok istordim ki,
sagirdlori miistoqil islomok bacariq vo vordislorino alisdirmaqla bugiinkii miiasir
miisllimin miiasir tolim prosesini yeni tolob vo metodlar asasinda qurmasina zomin
yaradir.
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SAGIRDLORIN iDRAK FOALIYYOTINi ARTIRMAQ
VO BILIKLORIN MONIMSONILMOSININ
SOMOROLILIYINI ARTIRMAQ UCUN TEXNIKI
TODRIS VASITOLORINDON IiSTIFADO YOLLARI

Lals Nasibova, Tamara 9liyeva
Baki Doviat Universiteti
aliyeval999t@gmail.com

Miiasir tohsil paradigmast movcud realligda &n plana cixan IKT
(informasiya kommunikasiya texnologiyalar1) osasli tolimi 0ziinde ehtiva edir.
Tolimin texniki vasitolorinden olan elektron 16vhonin yaratdigi imkanlardan biri
tadris imkanlarmi genislondiron miixtalif proqramlarla biitiin sinfi calb etmaklo
isloya bilmokdir. Bu, sinifdoki sagirdlorin hor birinin digqatini dorsa calb etmok,
tolimds borabor imkanlar yaratmaq, miiasir tolimin gqarsisindaki on vacib
problemlorden biri olan “sagirdleri aktivlesdirmok” baximindan olduqca
ohomiyyatlidir. Malumdur ki, texniki vasitolorden istifads edorok qurulan todris
prosesi sagidlori aktivlosdirir, onlarin idrak faaliyyatini stimullagdirir.

Texnologiyalar 6z olgatanligi vo tokmillosmasindoki irsliloyislor sayesinde
interaktiv kompiiter simulyasiyalarin1 dostokloyon unikal giiclii alotlor kimi ¢ixis
edir. Kimyan1 simvolik, makroskopik vo mikroskopik soviyyodo monimsomok
iiclin animasiya va simulyasiyalar miihiim shomiyyat kosb edir.

Kolorado Boulder Universitetindo bir layiho olan PhET Interaktiv
Simulyasiyalar geyri-kommersional, agiq tohsil resursu olub arasdirila bilon
izahatlar yaradaraq movzularin asan vo hartorafli monimsonilmasine xidmaet edir.
2002-ci ildo Nobel miikafat1 laureat1 Karl Viman torafindon tosis edilib. Layihonin
adinin abreviaturasina diqqet yetirsok, “PhET” ovvelco “Fizika Tohsili
Texnologiyas1” monasini verirdi, lakin PhET tezliklo diger fonlors inteqrasiya etdi.
Layiho hazirda kimya, fizika, biologiya, riyaziyyat vo digor sahalordes tohsil ti¢iin
istifado olunan 125-don ¢ox pulsuz interaktiv simulyasiyalar hazirlayir, buraxir vo
inkisaf etdirir.

Elektron 16vhonin komoyilo kompiiter ekraninda agilan “PhET”
programindan biitiin sinfin goro bilocoyi vo aktiv istirak edo bilocoyi sokildo
“Izotoplar vo atom kiitlosi” mdvzusu iizorinda asanligla islomok olar. Bélmenin isci
masasina diqqgst yetirsok, elementin hansi izotoplarmin mdvecud ola bilocayini,
hotta tobiotdo yayilma statistikasini oyani sokildo miioyyon edo bilorik. Masalon,
N(azot) iigiin 4N (neytron saymin 7-ya barabar oldugu) va 5N (neytron sayinin 8-
o borabar oldugu) stabil izotoplardir. Ogoar is¢i masadaki miivafiq alotden istifade
edorok novboti( dogquzuncu) neytronu olavo etmoyo ¢alissaq, “torozi” iizorindo
harakatlilik meydana ¢ixacaq va realliq vizual olaraq sagirdlora aydin olacagq.
Bundan olave sadaco bir “diiymoylo” elementin atom kiitlosini miioyyon edo , isci
masadaki miivafiq hissadon proton, neytron vao elektron saymi agiq sokildo gore
bilorik.

Beloliklo, tolimin texniki vasitolorindon biri kimi elektron 16vhonin yaratdigi
imkanlardan istifado edorok dorsi daha aktiv toskil etmok vo effektiv dyronmao
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miihiti yaratmaq olar. J.J.Russo qeyd edir:“ Somorali tolim ii¢iin xiisusi tolim
miihiti yaratmaq lazimdir ki, sagirdlorin ehtiyac vo imkanlar1 balanslasdirilmis
olsun”. Molumdur ki, movcud realligda sagirdlor interaktiv, vizual olan
molumatlar1 daha asan qavrayirlar vo dorsi bu tolobs uygun olaraq toskil etmok 6z
aktualligini davam etdirir.
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TOLIMIN KEYFIYYOTININ ARTIRILMASINDA SAGIRD
FOALIYYOTININ FORMALASDIRILMASI

Fatimo imanzads
Azarbaycan Déviat Pedaqoji Universiteti
fatime.iman0228@gmail.com

Xiilasa: Todqgiqat isimizdo sagiridin tolim faaliyyatinin formalagdiril-
masindan talimin keyfiyystini artiran vasito kimi Oyronilmis, misllim her no
qador Oz ixtisasini, todris etdiyi fonnin metodiki imkanlarmi derindon bilss da,
dorsin samarali, son naticonin ise yliksak olmasi {i¢iin bunlar yetarli deyil. Dars
subyekt - subyekt miinasibatlori asasinda qurulur. Bu zaman notico miisllim va
sagird foaliyystinin eyni moqsado yoOnoslmasindon asili olur. Miisllim sagirdi
istigamatlondirir, onun elmi biliklora yiyslonmasi iiclin sorait yaradir. Bunu elo
soraitdo edir ki, dorsin gedisi, oaldo edilmis son notico sagird tiglin maraqli olsun.
Buna goro do sagird foaliyyotinin stimullagdirilmasi dors zamani miiollimin on
mithum vozifasi hesab olunur.

Miisllimin tadris foaliyyatini nozeri miistovido todqiqata colb etmok vo
praktik imkanlarini gostermak bu giin aktual mosolalordon biridir. Bura miisllimin
dorss hazirligl vo planlasdirmasi, sagird foaliyyatinin toskili vo qiymatlondirilmasi,
noticolorin tohlili kimi masololori aid etmok olar. Qeyd olunmus hor bir nozori
masala tadrisin keyfiyyatinin tomin olunmasinda shomiyyatlidir vo bir-biri ilo six
olagododir.  Bunlardan  birinin  yoxlugu todris  zoncirinin  pozulmasi
demokdir.Pedaqoji odobiyyatda iso stimullagdirma oyatmaq, tokan vermok,
diisiincalara, hisslora vo harakatlora impuls vermok kimi monalandirilir.Demali,
sagird foaliyyatinin formalasdirilmasi sagirdds bir seyi , yoni 0yronmo foaliyyatini
tozolomoak, giiclondirmok kimi basa diismok olar. Oyronmo prosesindo sagirddo
hovos vo maraq oyatmaq hom foaliyyatin somoarali togkili, hom do noticonin yiiksok
olmasi Ui¢iin olduqca vacibdir.

Sagirdin Oyronmo foaliyyotini formalagdiran osas wvasitolordon biri do
miollim vo sagird miinasibatlorinin hansi soviyyado qurulmasidir. Tolim zamani
misllimin idarsetms {isullar1 farqlidir: avtoritar, avtokratik, demokratik va liberal
idareetmo tisullarin1 aid etmok olar. Olbatts, hor bir {isul sagird - miisllim
miinasibatlorine vo sagirdin dyronmo foaliyyatinin yaxsilasdirilmasina eyni
doracada tosir etmir. Ogor avtoritar miiallim sagirdlorin fikri ilo hesablagmirsa,
liberal miisllim onlara bigano yanasirsa, demokratik miiollim iso tam oksina,
sagirdlorin fikirlorino hormotls yanasir, onlar1 dinlayir, bir nov onlarin moaslohatgisi
vo dostu movqgeyindo ¢ixis edir. Moktob tocriibasinin tohlili bizo onu demoyo asas
verir ki, bu cilir misllimlorin dors dediyi sagirdlor foal idraka, yaradici tofokkiira
sahib olurlar. Onlara tolimo maraq ¢ox yliksok olur. Bununla da tolimin va sagirdin
Oyronmo foaliyyotinin keyfiyyati kifayot qodor yiiksok olur.

Problemin aktualhg. Umumtohsil moktoblorindo sagirdin = dyronmo
foaliyyotinin formalasdirilmasi boytlik ohomiyyat dasiyir. Belo ki, sagirdin moktaba
vo darso, tolim prosesine maraq vo meyli birbasa onun Syronme faaliyyotinin
stimullasdirilmasindan, formalasdirilmasindan asilidir.
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Problemin yeniliyi. Sagirdin yronmo foaliyyatinin samaraliliyini artirmaq
liclin stimullagdirma osas vasito kimi digqotds saxlanilmis vo onun ohomiyyoti
elmi-nozori faktlarla osaslandirilmis, bu sahado deyilon fikirlore nozor salmaq yolu
ilo yeni miiddoalar irali siiriilmiigdiir.

Problemin praktik ohomiyyati. Sagirdlorin Oyronme foaliyyotinin
stimullagdirilmasi ils baglt miisllimlors zaruri biliklor verilocak vo onlar torafinden
tolimin daha somorali toskili {i¢iin praktik imkanlar yaradacaqdir.
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FORMALASDIRILMASINDA FONNLORARASI
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Xayyam Fatullazads, Lals Nasibova
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Bildiyimiz kimi XXI osr insan foaliyystinin biitiin sahslorindo homginin
tohsil sahasinde ds yenilogsmalorlo saciyyslonir. Azerbaycan tshsilinin inkisaf
etmosi,onun Avropaya inteqrasiyasi tohsilimizin keyfiyyotini daha da
artirmigdir. Umumtohsil moktoblorinda totbiq edilon
fonnkurikulumlarindan,sexsiyystyoniimliiliik,nsticayoniimliiliik, talobyontimliiliik,i
nteqrativlik prinsiplori asas gotiiriilmisdiir.Malumdur ki,diger fonnlor kimi kimya
fonni kurikulumundada fonndaxili vo fonnlorarasi inteqrasiya imkanlar1 cadvellor
soklindo verilmisdir.Todris prosesi zamani miisllimlorin inteqrasiyan1 yerindo
diizgiin sokilde istifade etmolori xiisusi bilik vo bacariq telob edir.Hal-hazirda
timumtohsil moktoblorindo totbiq edilon fonn kurikulumlarmin sociyyovi
cohotlorindon biri do onlarin inteqrativ xarakterli olmasidir.Kimya fonni
kurikulumunda mozmun xotlorinin belo “maddo vo maddi alom”,’kimyovi
hadisalar”,”’eksperiment vo modellesdirma”,”’kimya va hoayat”kimi adlandirilmasi
inteqrasiyani tomin edir.Msahz homin mozmun xattlori {izro verilon standartlarin
bilik komponentlorini asagidaki foaliyyot xottlori ilo olagelondirilir.ilk névbodo
maddolorin adlandirilmasi,toyin etmo,tortib etmo,xarakterizo etmo,problemlorin
halli,kimyavi tocriibalorin yerino yetirilmasi,masalo vo caligma hallikimyavi
hesablamalar,linsiyystqurmaq vo olaglondirma, vo toqdim etmoa.Malum oldugu
kimi,g0storilon bu tolim foaliyyot xottlori mozmun standartlarinin monimsonilmasi
prosesini tomin edir ki,bu da inteqrativ kurikulumda misllima va sagirdlor {igiin
asagidakilara nail olmaga imkan yaradir.

-masalalara global yanasma;

-konsepsiyalarin(anlayislarin)slagslondirilmosi;

-fannlorin vo movzularin birlasdirilmasi;

-eyni zamanda miixtolif resurslardan istifads va s.

Kimya fonnini todris edon miisllimlor bu proses zamani kimya ilo bilavasito
olagoli olan digar tobiat elmloring aid biliklorden istifads etmoalidirlor.Bu sababdon
do kimya fonnin todrisinds inteqrasiyadan yliksok doracedo istifadoys zorurst
yaranir.Kimya fonninin 6yrondiyi maddolor,onlarin birlosmolori otraf alomlo oalagoli
oldugu t¢iin sagirdlorin ekoloji biliklorinin inkisaf etdirilmosinds do inteqrasiya
yaradilmasi ¢ox mithiimdiir.Fonnin kurikulumun da“Kimya vo hayat”moazmun
xottinin standartlarinda bu mosolo 6z oksini tapmisdir.Buna gore do ekoloji
tohsil,ekoloji  bilik vo bacariglarin mahiyyati mozmununa dair odabiyyat
materiallarinin  dyronilmosi vo kimya dorslorindo mdvzuya dair inteqrasiya
yaradilmas1  vacibdir.Ekoloji  biliklorin  inteqrasiyasi  sagirdlorin = nozori
tosovviirlorini  geniglondirir,homin  biliklori  istehsal  faaliyyotindo,tobioti
miihafizods, tobii sorvatlordon somorali istifado edilmasi vo barpasinda, hamginin
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insanin saglamliginin méhkomlondirilmasi vo qorunmasi kimi mithiim masalolords
praktik olaraq totbiq etmoys imkan yaradir.Sagirdlorin daima rastlagdiglar: ekoloji
problemlorin mahiyyatini dorindon dork etmolori {i¢iin,onlar1 yaradan soboblor
kimya biliklari ilo inteqrasiya olunaraq arasdirilmalidir.

Iddabiyyat

1. M.M.Abbasov, A.H.Oliyev. Kimyanin todrisindo miasir tolim texnologiyalari. Kimya
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MUASIR TOLIM TEXNOLOGIYALARINDAN
KIMYANIN TODRIiSi UCUN ISTIFADOSI

Giilor Bayramova', Amina Alimova?
Balki Déviat Universitetit
AMEA-nn Yusif Mommadoaliyev Adina Neft Kimya Proseslori Institutu®
gulermusayeval@mail.ru

Bildiyimiz kimi iimumtohsil moktoblorinde hayata kegirilon kimya dorslori
tolimin togkili formalari i¢indo osas yeri togkil edir. Dars, tolimin osas hissosi
sayilir. Sistemin asas xiisusiyyati yast va fonn haqqinda biliyi toxminen eyni olan
sagirdlori birlikdo sinifdo birlogdirmakdir. Dars zamani tolim prosesinin inkisaf,
tohsil va torbiys vozifalori imumi halda yering yetirilir. Bunlara osaslanaraq dorsin
miihiim cohotlorino asagidakilar: misal gostormok olar.

-Darslor cadval soklinds nizamlanaraq, proqram vasitasi ilo do tonzim edilir.

-Darslor tolimin osas vo daimi formasi oldugu {giin digor kdmokei
formalardan nisboton forqlonirlor. Masalon, sagirdlerin dorsds istiraki vacibdir.

-Programin toloblorindon konara ¢ixmadan sagirdlor dorsdo kimyadan
biliklor sistemini gqeyd olunmus mentiqi ardicilliqla menimsayirlar.

-Tolim isi dorsde qrup frontal, fordi vo kollektiv formalar soklindo hoyata
kegirilir.

-Darsdos kegirilon movzulardan slava tolim prosesi sagirdlors mehribangiliq,
bir-birini madeniyyat ¢argivesindan ¢ixmayaraq tonqid etmoak, dinlomak, bir-birinin
fikrino hormotlo yanasmagq, votonporvorliyi asilayir.

Miiasir talim texnologiyalarindan istifade etmokls kimya fonnini do asanliqla
sagirdloro asilamaq mimkiindiir. Beloliklo miixtolif oyunlar qurmaqla dors
sagirdlor {igiin hom maraqli, hom do daha anlasiqli voziyystds olur. Molumdur ki,
kimya fonni sagirdlor {i¢iin digor fonlordon forqli olaraq yadda tez galmasi
baximindan daha ¢atin fonn hesab olunur. Buna goéro do mohz kimya fonninin
darslori zamani miiasir tolim texnologiyalarindan istifads etmok daha vacibdir.

Miiasir inkigsafetdirici dors sagirdin soxsiyyotini on plana ¢okmoklo fordi
xiisusiyyatlorini, maraq vo meyillarini, eloca do comiyyatin tolobini nazors almaqla
kegirilmolidir. Dorsdo miiollim boladgilik funksiyasim1 daqiq yerino yetirmali,
sagirdlorin sorbost biliklor gazanmalarina gorait yaratmalidir.

Elmi texniki inkisaf olan, comiyyatimizin asas mogsadlorine cavab veran,
psixoloji-pedaqoji biitiin elmlarin nailiyyatlorini 6zlindo saxlayan dors miiasir dors
hesab oluna bilar.

Iddoabiyyat
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TODRIS PROSESINDO LABORATORIYA ISLORININ
TOSKILINDO® KIMYANIN BIOLOGIYA FONNI iLO
INTEQRASIYASI

Nasim Abisov, Giilzads 9dilova, Arzu Pasayeva, Yasin Caforov
Baki Doviat Universiteti
gulzaddilova@gmail.com

Xiilasa. Moqaloado kimyadan todris prosesinin keyfiyyatini artirmaq {igiin
maraqli laboratoriya islorino  miiraciot olunmusdur. Bu laboratoriya islori
vasitosilo Oyrononlorin tolimo maragini artirmaq, fonni sevdirmok, onlarin idrak
foalligina miisbat tosir etmoklo montiqi, yaradici keyfiyystlorinin artirilmasi
mimkiindlir. Todris prosesinds laboratoriya islorinin kdmoyi ilo kimya vao
biologiya fonlorinin inteqrasiyasi asas xatt kimi gotiirtiliir.

Umumtohsil sisteminda kimyadan laboratoriya islorinin toskili vo kegirilmasi
mithiim  tolim-torbiyovi ohomiyysts malikdir. Nozoriyyonin praktika ilo
alagalondirilmasinda, biliklorin qavranilmasi vo méhkomlandirilmasinde, kimyavi
anlayiglarin va elmi diinyagoriisiiniin  formalagdirilmasinda kimyavi eksperiment
boylik rol oynayir [1]. Miiasir moktoblordo kimyovi eksperimentin 3 noviindon
daha ¢ox istifado olunur: 1) niimayis tocriibalori; 2) laboratoriya tocriiboalori; 3)
praktik moggalalords aparilan tocriibalor

Dorsdonkenar moasgoalolordo aparilan kimyavi tocriibslor osason todqiqat
xarakterli olub, uzun miiddoats aparilir. Bu tacriibalori sagirdlor fordi, ciitlor vo kigik
gruplar goklindo miiollimdon maslohat alaraq yerino yetirirlor. Kimyovi
tacriibalorin biitliin novleri bir-birilo slagsli sokilde miioyyen magsadi oldo etmok
iclin aparilmalidir. Miiasir todris prosesinin istinad etdiyi yeni texnologiyalar,
forma vo lisullar kimya dorslorinin daha effektiv alinmasina istiqgamot verir [2].

Darsdonkenar masgalolords do hotta uzun zaman tolob edon todgigat
xarakterli tocriibalordon deyil, yaradict yanasma talob edon, sagirdlordo mentiqi vo
tonqidi tofokkiirli inkisaf etdiron az vaxt tolob edon tocriibolordon istifade etmok
yerina diigor. Bu tocriibolorlo sagirdlorin yasimma uygun maraqli, kigik hacmli
hekayalor qurmagqla darslori vo dorsdonkonar masgalsalori maraqli etmok olar. Tolim
prosesinde inteqrasiyanin rolunu fonlorarast olaqo vasitesilo daha doqiq
mioyyonlosdirmok olur. Misal ii¢iin, ¢oxfonli inteqrasiya névii mévcuddur ki, bu
inteqrasiyanin kdmoyi ilo sagirdlordo fonno maragin oyanmasma maksimum
sokildo komok edir. Deyok ki, sagird biologiya fonnini sevmir vo ya proqram
materialini kifayot godor monimsoya bilmir, amma onun humanitar fonloro meyli
coxdur va potensiali kifayat qodordir [3].

Problemin aktualhgi. Laboratoriya tocriibolorinin maraqli sshnaciklor vo
eyni zamanda onlarin oyani surstde hayata kecirilmasi kimya fonnine maragin
artirtlmasini tomin edir. Fonlorarasi inteqrasiyanin komoyilo iso dorslor maraqli,
0zlinomoxsus v asan monimsanilon olur.

Problemin yeniliyi. Mogalodo orta timumtohsil moktoblorinds isloyon
kimya-biologiya miiollimlori ii¢clin kimya, biologiya dorslori vo dorsdonkonar
tadbirlorin toskili zaman yararli ola bilacok tacriibalor, onlarin izah1 va eyni
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laboratoriya tocriibalorinin yerino yetirilmoasinin maraqli sohnaciklor vasitasilo
toqdim olunmasi iiclin metodik tovsiyslor verilmisdir. Bu tocriibalor noinki
ononovi, hom do distant tohsil iiglin yararlidir. Bu prosesdo dyrononlorin bilik vo
bacariqlarinin, yaradict vo mantiqi keyfiyyatlorinin {izo ¢ixarilmasi imkanlar1 daha
genis sokil alir.

Problemin praktik ohomiyyati va tatbiqi. Kimya vo biologiya fonlari ilo
inteqrasiyasit dorso xiisusi maraq gotirir, bu fonlorin sevilmosino yd&noldir,
Oyrononlorin  idrak foalliginin  artirllmasia istigamotlondirir. Laboratoriya
tacriibalorinin sohnaciklor vasitasilo yerina yetirilmasi kimya, biologiya dorslarinin
vo dorsdonkonar todbirlorin hoyata kecirilmosi zamani miiollimlor {i¢ciin hom
onanavi, hom do distant dorslor vo dorsdonkonar tadbirlor zamani yararl olacaqdir.

Idoabiyyat
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TESTLORDO® MOYZMUN VO FORMANIN NOZORI ASPEKTLORI

Arzu Pasayeva, Hovva Mustafazada, Yasin Caforov
Baki Doviat Universiteti
yevamixailovna@mail.ru

Problemin aktualli@i: Bu giin istonilon ixtisasin sahibinin qiymatlondiril-
masinda testlorin rolu bdyiikdiir. Test formasinda olan tapsiriglarin yigcamlhigini
tomin etmok {iglin test mislliflori genis vo ohatoli biliyo malik olmali, testin
mozmununu ifads etmak {igiin lazim olan s6zlorden, simvollardan vo grafiklorden
doaqiqlikls istifads etmayi bacarmalidirlar.

Problemin elmi yeniliyi: Testlorin hazirlanmasinda sadedon miirakkaba
kegmayin yollar1 gostarilir, onlarin hazirlanmasina elmi sorh verilir.

Test formasinda olan tapsiriglar iiclin ilk novbodo formal toloblor
movcuddur. Bunlar asagidakilardan ibarstdir:yigcamliq, formanin diizgiin
secilmosi, ifadonin montiqi formasi, cavablarin qiymatlondirilmosinds vahid qayda,
cavablar li¢lin miioyyon yerin mdvcudlugu,sinagdan kegirilonlorin hamisi ti¢iin
vahid tolimatin olmasi. Test maentiqi, semantik vo texnoloji cohstdon Oziiniin
tstlinliiklori ilo segilmolidir. Test formasinda olan tapsiriglarda ifade olunmus
hokmlor tobii sokildo gercok vo ya yalana cevrilirss, demali, test mantiqi Gistiinliiya
malikdir. Tapsiriqlarin tosdigloyici formaya ke¢masi imkan verir ki, yeni tapsiriqlar
yaratmaq miimkiin olsun. Tobii, bu vaxt bir sira metodik prinsiplore sdykonmok
lazim golir [1].

Test formasinda olan tapsiriglar ham ds texnoloji cohotdon iistiin olmalidir.
Bu o demokdir ki, onlar tolimin vo biliklorin yoxlanmasinin miihafizokar
qaydalarina uygun olmalidir. O da imkan verir ki, cavablar1 dorhal gqeyds almaq va
ovvalcadon hazirlanmis qaydalar {izro onlara diizgiin qiymot vermok miimkiin
olsun.Miiasir testologiyada on genis yayilmig test formalarindan biri yalniz bir
dogru cavabi olan test tapsiriqlaridir. Sobabi ¢ox sadadir. Bu formada olan test
tapsiriqlar sorfali vo anlagiqlidir. Eyni zamanda homin test tapsiriqlarini biliklorin
yoxlanmasi zamani avtomatlagsdirmaqda rahatdir. Bir diizgiin cavabdan ibarat test
tapsiriglari sagirdlor torofindon do rogbotlo qarsilanir. Lakin bu o anlama golmir ki,
moalum formada olan test tapsiriglart asan olur, onu sagirdlor yerine yetirmaya
cotinlik ¢okmirlar, buna gore do toqdir edirlor. Bu heg¢ ds bels deyil. Distraktorlar
diizglin cavablara bozon o godor oxsar qurulur ki, bu, testin mozmununu xeyli
¢otinlagdira bilir. Masala burasindadir ki, an ¢ox tonqid edilan testlor do bir diizgiin
cavabi olanlardir. Test tonqidgilorinin daha bir fikri maraqlidir: bir vo ya bir neco
diizgiin cavabin tapilmasi formasinda olan testlor bilik soviyyasi asagi olan
sagirdlorin biliyini yoxlamaga hesablanib. Bu irad1 noinki miibahisoli hesab etmok
olar, hotta bir ne¢o niimunslor gotirmoklo siibut etmok olar ki, tamamilo yanlis
iddiadir [2,3].

Natico

Hor sey test formasinda olan tapsiriqlarin kompozisiyasindan asilidir. Belo
iradlar bazon test tortibatgilarini birdon-bira ¢atin testlor qurmaga sévq edir. Bu iso
“artan cotinlik” prinsipini pozur. Testo verilon toriflordon biri do beladir: test artan
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cotinliklori olan tapsiriqlar sistemidir.Deyok ki, agor miiollif iki tam oxsar cavab
tortib edirsa, iki cavabli testdon istifado etmok miimkiindiir. Bu ciir testlori basit
biliklorin yoxlanmasi zamani da totbiq etmok olar. olan testlordon istifado etmok
diizgiin deyil, ¢iinki yoxlamanin naticasi obyektiv reallig1 oks etdirmoz. Faktlarin,
metod vo proseslorin diizgiin olubolmadigini yoxlamaq, no pisdir, no yaxsidir —
biitiin bu masaloalori yoxlamagq iiciin ikicavabli test tapsiriqlarindan istifads edilir ki,
bunlar da suallarin xarakteri etibarilo ¢ox bositdir. Yaxsi olar ki, miiollim biliklorin
ilkin monimsanilmo morhslasinds ikicavabli testlordon istifads etsin

Odoabiyyat
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OPTAHM3AIIUSI CAMOCTOSTEJBHOM JEATEJIBHOCTH
YUYAIIUXCS HA YPOKE KAK JEMCTBEHHOE CPEJICTBO
MNOBBILIEHUS ET'O KAYECTBA

Xymaii AxmenoBa, Pena A0nnnOexoBa
Bakuncxuit 'ocyoapcmeennwiili Yuueepcumem
ahmedova-humay98@mail.ru

Ha ceroppamamii neHsr BHUMaHHWE YYHTENEW HANpaBleHO Ha BCEMEPHOE
pa3BUTHE MMO3HABATEIBHON aKTHBHOCTH yYaIllMXCsl, IPUBUTHE UM MHTEpeca K 00y-
YCHHIO, (DOPMHUPOBAHKHE HABBIKOB CaMOOOpa30BaHUs. B pacropsKeHHU YyUUTEIs
MMEETCsI ISl STOTO MHOTO METOJIOB, M CPEIM HUX 0CO00 BaYKHYIO POJIb HTPAET Me-
TOJI, TIONYYUBIINY Ha3BaHHWE «CaMOCTOATENbHas paboTa ydamumxcs» [2]. Meton
CaMOCTOSTEIBHON PabOThI yUYaIIMXCsl MOCTOSIHHO HAXOJMTCS B I[EHTPE BHUMAHUS
JIUJIAaKTOB M TICUXOJIOTOB, KOTOPBIC BEAYT UCCIICIOBAHUS TI0 Pa3IUYHBIM aCIEKTaM
pa3BHBAIOIIETO O0YUYeHHA. 3auem nposodsm camocmosmenvHyro pabomy? Hazna-
YEHUE CAMOCTOSITCIIEHON pa0bOTHI: pa3BUTHE MMO3HABATEIBHBIX CITOCOOHOCTEH yda-
IUXCS, MHUIIUATHBBI B MPUHITHHA PEUICHUH W TBOPYECKOTO MBINLICHUS. KaK 6bi-
NOJHAIOM camocmosimenvuyo pabomy? B cBs3M ¢ TeM, 4TO 10 croco0y opraHu3a-
[IMU CaMOCTOSATEIbHBIE Pa0OTHI NIENATCS HA TPYNIIOBBIE W WHAWBHUIyaJTbHBIC, yda-
IMecss MOTYT paboTaTh KaK CaMOCTOSITENIbHO, Tak U B rpymmnax.lllupokoe mpume-
HEHUE CaMOCTOSITeIBHBIX PAa0OT ydalluxcs Ha ypoKaX, IO3BOJISIET YCIICUIHO pe-
marh MHOTHE Y4eOHO-BOCIHMTATENBHBIE 3aJadd: IMOBBICUTH CO3HATEIBHOCTh U
MIPOYHOCTHh YCBOCHWS 3HAHUH MIKOIFHUKAaMH; BBIPAa00OTAaTh Y HUX YMEHHSA U HABHI-
KH, KOTOpbIE TPEOYIOTCS y4eOHOW MpOorpaMMoi; HAYyYHTh MOJIb30BaThCS MPUOOpe-
TEHHBIMHU 3HAHUSMHU U YMEHHUSIMH B KH3HH, B OOIIECTBEHHO TOJIE3HOM TPY/IE; pa3-
BHBATh Yy yYalluXcs TO3HABaTENbHBIE CIIOCOOHOCTH, HAONIOIaTeIbHOCTD, IBITIHU-
BOCTb, JIOTUYECKOE MBIILICHUE, TBOPUECKY aKTHBHOCTh NPU YCBOCHHU 3HAHMUIA,
MIPUBHUBATh UM KYJIBTYPY YMCTBEHHOTO U (PU3MUECKOTO TPYa, YIYUTh UX CAMOCTOSI-
TENBHO MPOAYKTHBHO W C MHTEPECOM TPYAMTHCS; TOTOBUTH YYAIIUXCS K TOMY,
YTOOBI OHH MOTJIU A(PGEKTUBHO 3aHUMATHCS CAMOOOPA30BAHUEM I1OCIIC OKOHUYAHHS
mkoiel [1,3]. B Meroauke oOy4eHUsT XMMUU K HACTOSILIEMY BPEMEHH HAKOILICH
OTPOMHBIN OTIBIT YCIEIIHOTO TPUMEHEHHS Pa3HOOOPA3HBIX CaMOCTOSITEIIHHBIX pa-
60T ygammxcs.CyIecTBYIOT OTpeIeIeHHbIe TPEOOBAHNS K OPTaHU3AIIH CaMOCTO-
SITENTbHOM pabOTEHI.

> CamocrosiTenbHas padoTa JoKHA HOCUTh IIeJICHAIPaBIICH-
HBII U CUCTEMATUYECKUN XapaKTep.

> Vuariuecs 00513aTeIbHO TOJDKHEI OBITh ITOATOTOBJIEHEI K BbI-
MOJHEHHUIO 3aJaHUM.

> 3amanust TOJKHBI OBITH MO00PaHbI TaK, YTOOBI CITOCOOCTBO-
BaJi MPOOYKICHUIO HHTEPEca K UX BBITIOIHEHUIO, T.€. PA3HOYPOBHEBBIMH.

> Jli1st caMoCTOSATEIbHOM paboThI IIpeaiaraTh 3aaHus, TpeOy-

FOLIME TPUMEHEHUE 3HAHUK B HOBOM CUTYallUH.
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> CamocrosTenbHy10 paboTy HYKHO IJIAHOMEPHO U CHCTEMa-
TUYECKH BKJIIOYATh B Y4eOHBIH mpolecc.

> Metoa caMOoCTOATENbHOM paboThl coueTaTh ¢ IPYrUMHU Me-
TO/IaMHU.

> CamocrosTenbHble paboThl 003aTEIbHO TOJIKHBI OBITH TIPO-

BEPEHBI U IPOKOMMEHTHUPOBAHBI YUUTEIEM.

Ha coBpeMeHHOM ypoKe Ba)KHO, YTOOBI ITKOJILHUKH MOTJIA CaMH JIOOBIBATh
3HAHUS, TOTOM UX IPUMEHSTH B IPAKTHUECKOU JESATEIBHOCTH, BAXKHO HAYUHUTh
JIeTel MBICTUTh, TaK KaK ATH YMEHHS JIEKaT B OCHOBE METaNpeIMeTHOCTH. [ 1]

B xauecTBe nmpuMepHOTo 3a/laHUsl pACCMOTPUM CIIeTyIOIIee:

o OKCHUJ KaJbIUS pearupyeT ¢ KaxIbIM U3 IBYX BEIICCTB:

TUAPOKCUIOM HATPUS U CEPHOM KUCIOTOM
okcuaom cepri(1V) u Bomoit

COJISTHOM KHUCIIOTOW M OKCUJIOM Kalus
okcuzioM yraepoaa(IV) u ruApokcuioM JTUTHS

oOow»

Pewenue: Oxenp kanbusa(CaO) sBisieTcst coaeo0pa3yonM, OCHOBHBIM
okcugoM. ConeoOpa3yronie OKCHIbl —3TO OKCHIBI, B3aUMOICHCTBYIOIINE C KUC-
JIOTAaMH ¥ OCHOBaHMSMH, 00pa3ysi COJIb ¥ BOLLY.

OCHOBHBIE OKCH/IbI —3TO OKCH/IbI, B3aUMOJCHCTBYIOLINE C KUCIOTAMHU U KUCIIOT-
HBIMHU OKCHJIaMH, 00pasysi colib. TakKe OKCHJ| KallbIIHs, KaK OKCHUJI IIEIT0OYHO3e-
MEJIBHOT'O METaljla B3aUMOJICHCTBYET ¢ BOJOH, ¢ 00pa3oBaHueM LIea04n. Takum
obpazom CaO Oymer B3auMoIeicTBOBATE ¢ OKCHAOM cephl(1V) u BomoiA:

CaO + SO,~> CaS0;

CaO + H,O - Ca(OH),

Omeem: BapuaHT B

Jlutepatypa

B.B. I'yzeeB. Metozp! n opranuzannonHbie GOpMbI 00ydeHusI.

0.C. 3aifieB. Mertoauka ooydenus xumun-Mocksa.2011.

3. 3.4. ToprocraeBa. [Ipobimema caMOCTOSATEIFHOW MO3HABATEIEHOW AEATEIBHOCTH //
OtxkperTas mkona-2018.

N =
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KiMYANIN TODRISINDO VAKDORS MODELI

Zorind Nagizads
Bak: Déviat Universiteti
zarinanagizade@gmail.com

Miiasir dovrde tohsil prinsiplerindon biri do onun sagirdyoniimlii, yoni
sagirdin maraq veo monavi talsbatlarini 6denmasi istigametinde qurulmasidir.
Nozara alsaq ki, har bir sagirdin 6zlinomoxsus dyronma torzi var va sagirdlorlo
fordi mosgul olmaq tigiin bir dors middsti kifayst etmir, o zaman biitiin sinfo
miiraciot etmok ti¢lin homin torzlori 6ziindo birlosdiron metod vo iisullarin totbiqi
zaruri olur.

VAK (Visual, Auditory and Kinesthetic ) todris modeli sagirdlorin ii¢
Oyranms tislubunun birlosmasini tomin edir:vizual, audio va kinestetik.

Vizual Gyrononlor gororok Oyronirlor. Onlar sokillordo diislinlir vo vizual
niimayiglorden - badan dili, iiz ifadalori, yazili molumatlar, codvallor vo diaqramlar,
kitablar vo videolardak: illiistrasiyalardan on yaxsi sokildo Oyronirlor. Esitmo
(audio)ilo Oyrononlor danigigdan, miiollimin nitqindon vo miihazirolorindon
Oyranirlor. Onlarin  dyronmaosini giiclondirmak {i¢iin sosin tonu, ucaligi kimi
nianslar 6nomlidir. Kinestetik Oyrononlor otraf alomi aktiv sokilde arasdirmagqla
yaxst Oyronirlor. Onlar toglid vo tocrilbbs yolu ilo yeni bacariglar dyronmayo
istiinliik verirlor. Belo sagirdlorin dorketmo foaliyyotini aktivlogdirmok {igiin
oyunlar toskil etmok, osyalara toxunmagq, hiss etmak, yeniden y1gmagq, quragdirmaq
ohamiyyatlidir.

VAK dors modelinin kimya dorslorindo totbiginin osaslandigi istigamot
beladir: miloyyon bir mévzunun todrisi zamani har {i¢ iislubun vohdotindaen isifado
olunmast mdévzunun sagirdlorin 90 faizi terofindon dorindon monimsonilmosini
tomin edir. Bels ki, vizual 6yronon sagirdlor movzuya aid asas anlayislarin tosvirini
oks etdiron plakatlar ilo vo ya videolar ilo daha yaxsi Oyrenacoklor. Tadrisin
miiollimin izahi, mithazire vo ya audio vasitasilo togkili esitmo io Gyronenlorin
maragina sobab olacaqdir. Kimya laboratoriyalarinda aparilan tocriibslor iso
kinestetik dyronmoni effektiv edir.

Masalan, 7-ci sinifde “Mashlullar” mdvzusunun tadrisinds qarsiya qoyulmus
talim moagsadins nail olmaq {li¢iin miiallim, bir madds hissaciklsrinin diger maddo
hissaciklor arasinda yayilmasini oks etdiron video-goriintiilorli niimayis etdirorkon
hallolma prosesinin izahini da ya 6zii vera bilor vo ya audio vasitasilo dinlomani
tomin etmok miimkiin variantladan biridir. Bununla yanasi, dorsin bir nego
daqiqesini sads kimyavi tocriibolorin hoyata kegirilmosine ayirmaqla, tokcs vizual
vo audio dyronolorin deyil, kinestetik Oyronon sagirdlorin do diqgetini dorso
yonoaltmok, derindon monimsonilmoni tomin etmak olar.

VAK Oyronmo modelinin totbiqinin osas istlinliiyii ondan ibaratdir ki,
sagirdlor vo millimlor davranislarint 6z se¢imlorino uygun tonzimloyorok
Oyranmo prosesini daha effektiv eds bilarlar.
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SAGIRDLORIN MONIMSOM®O QABILiYYOTLORININ INKISAF
ETDIRILMOSINDO MUASIR AKMEO TEXNOLOGIYALARDAN
SISTEMLI iSTiFADO EDILMOSI

Kamil Haqverdiyev, Yeganas Mammadsliyeva, Yasin Caforov
Baki Déviat Universiteti
memmedeliyevayegane@gmail.com

Kimya toliminin tisullari, metodlar1 vo metodologiyalarmim miiasir soviyyado
inkigaf etdirilmasilo sagirdlorin menimsomo qabiliyyetlorinin artirilmasinda miiasir
akmeo-texnologiyalardan sistemli istifado edilmosi giiniin aktual mosaloslorindon
biridir. Tahsilin keyfiyyotinin yiiksoldilmasi iiciin miiasir innovasyon texnologiyalar
miihiim rola malikdir. Bu ndqteyi nazorden, toqdim olunan todqiqgat isindo yeni
texnologiyalardan istifads edilorok sagirdlorde kimya elmino qarsi maragm artirilmast,
motivasiyanin geniglondirilmosi, duygusalligin daha da inkisaf etdirilmesi naticasindo
sagirdlori miloyyon olunmus prioritet istigamato yonaltmok miimkiinliyili oldo edilir.
Bu mogsadlo yeni innovasyon texnologiyalar icorisindo, olbotto, interaktiv tolimin,
inteqrativ dyrotmonin fondaxili vo fonlorarasi slagslorin genislondirilmosi ilo yanasi
inkisafetdirici todrisi optimal metodiki yollarla davam etdirmok qarsiya qoyulan
mogsado ¢atmagq ti¢iin innovasiyalarm ardicil vo sistemli 6yradilmasinin toskilindo elmi
yeniliyin rolunun artirilmasi iigiin tohsilde miioyyan edilmis yeni metodoloji toskilati
vo totbiq isi haqqinda toklif vo tovsiyyslorin hazirlanmasi istigametinin segilmosi
tohsilin inkisafina somors vers bilar. Bir seyi nozordon gagirmaq olmaz ki, miisllim
pesokarliginda osas mosolo miiollimin dorso hazirlagmasi sisteminin, giindolik Oyro-
docoyi mdvzularin daha genis monada sadolosdirilmasi vo sadedon miirokkabs dogru
inkigaf yolunun secilmasi sagirdlorin maraq dairasine xidmet edorok sagirdyoniimlii
tohsilin dovlot standartina uygun strateji inkigafi daha da genislonir. Kimya fonninin
Oyradilmasi demok olar ki, digar fonlordon miioyyon xarakterik xiisusiyyatlorine goéra
forqlonir. Yoni,burada praktiki islors, laboratoriya va seminar mosgalaloring, niimayis
tacriibalaring, totqiqat tacriibaloring xiisusi fikir vermayi tolob edir.

Indiki zamanda yeni texnologiyalarm xiisusilo, miiollim pesokarligmin ar-
tirilmasi texnologiyalarinin inkisaf etdirilmasi moqsadyonlii foaliyyastin asas 6zayi-
ni togkil edir. Yeni tolim texnologiyalar1 xiisusils, interaktiv tolim, inteqrasiyaya
yOnolmis tolim, kombinativ tolim, qarisiq tolim tisullarindan istifado etmoklo, kom-
pleks yanasmanin inkisaf etdirilmasilo nozariyys va tocriibonin ardicil olaraq tokrar
yolu vasitasile sagirdlorin montiqi idraklarmin, kreativ diisiincalorinin vo koqnitiv
yaddaglarinin inkigaf etdirilmosindo osas rol oynaya bilor. Akmeoloji miiasir
texnologiyalar tokca bir istigamats yox, eyni zamanda hom klassik, ham do yeni
texnologiyalarin miiallim pesokarligiin artirilmasi vasitasilo inkisaf etdirilmosini
tolob edir. Burada “Spirtlor” in sagirdlere yeni akmeoloji texnologiyalar vasitasilo
Oyradilmosi misalinda todqiq edilir. Todqiqat iginin praktiki ohamiyysti ondan
ibaratdir ki, todqiqat materiallarindan tocriibo miibadilosi iglin istifado edilo bilor
va naticads sagirdlorin kimya fonnine olan marag: artar, miiasir tolim tisullarindan
istifado etmok bacagi inkisaf edor, texnologiyalarin totbiqi mexanizminin tohlili
tolim prognozlarinin verilmosinda genis istifads edils bilar.
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TOLIMIN KEYFiIYYOTININ YUKSOLDILMOSINDO
AKMEOLOJIi INTEQRATIV METODLARIN ROLU

Kamil Haqverdiyev, Aytac Mommadova, Yasin Caforov
Balki Déviat Universiteti
aytacmva97@mail.ru

Problemin aktualligl. Kimyanin akmeoloji inteqrativ  todrisindo osas
prinsiplor vo yanasma metodlarina yenidon baxilmis va asas komponentlora tasir
edon sobablor miisyyan olunmusdur. Todqiqat isimizdesagird vo tolobalora tosir
edon faktorlar, kimya dorsloerindo akmeoloji metodla Oyradilon mdvzular
miikommol sokildo dyronmak vo dyronma qabiliyyatini artirmaq moagsadilo genis
sokilda sorh olunmusdur.

Akmeologiya hal-hazirda yaradici insanin elmi biliklori menimsomasinds bir
cicoklonmo dovriidiir. Akmeoloji insan dedikds, pesokarligin zirvesino gatan vo
onu digorlorine dyrotmayi daha dorindon bilon insan nazords tutulur. Akmeologiya
osasan 2 yera boliiniir;

1. Klassik akmeologiya

2. Miiasir akmeologiya

Klassik akmeologiya biliklor sistemindo klassik biliklors soykenir vo eyni
zamanda klassik biliklorin, iisullarin metodlarin on asan vo an diizgiin olani, holo
tatbiqi vo siibutlar faktlara sdykenmoyan hipotez vo nozariyyslari 6z hoallini tapana
gader elmds saxlanilir. Miiasir tohsilin akmeologiyas1 dedikds ilbsil inkisaf edon
nozori biliklor fonunda tohsil akmeologiyasinin inkisaf etdirilmosi noazordo tutulur.
Kimyanin akmeoloji inteqrativ todrisinde metodiki prinsiplordon istifado etmoklo
sagird foalliginin artirilmasi. Kimyanm osasimi sagirdlorin diizgiin dorketmolori
ticlin mithiim vasita olan metodiki prinsiplor asagidakilardir:

1.Kimyanin akmeoloji inteqrativ todrisindo sagirdloro maddoslori 6yrotmoyin
prinsiplori.2.Sagirdlorin kimyavi nitq qabiliyyatlorinin inkisaf
etdirilmosi.3.Sagirdlori miihiim kimyovi anlayislarla tanis etmoyin prinsiplori
4 Kimyanin akmeoloji inteqrativ todrisindo sagirdlori kimyanin asas nozoriyyolori
ilo tanig etmayin prinsiplori.

5.Sagirdlori kimyanin asas qanunlar ilo tanis etmoyin akmeoloji inteqrativ
prinsiplori.6.Sagirdloro maddonin tosnifatini dyratmayin prinsiplori.

Tohsil dovlstin, camiyyatin asasidir. Tohsil har bir insanin hayatinda miithiim
rol oynayir vo onu formalagdirir. Dévlstimiz miistaqil tohsil siyasoti yeridir. Tohsil
islahatlarinin  tolablori sagirdlorin idrak fsalligmin giiclondirilmasine, onlarda
Oziintidork, miistoqillik qabiliyyatlorinin inkisaf etdirilmosino, akmeoloji inteqrativ
hoyati bacariqlarinin, sagird $oxsiyyotinin formalagdirilmasina
istiqgamatlondirilmisdir. Bilik, bacariq, verdis, doyar vo keyfiyyotdon ibarot olan
kompetensiyalarin osas mogsadi gonc noslin miistoqillik qabiliyyatini inkigaf
etdirmoklo onlarda tolim vo omok bazasinin formalagdirilmasina istigamot
vermokdir.

Notica. Akmeologiyanin maqgsadi do elo budur ki, tolimde 6ziinidoerkin
agkara ¢ixarilmasma imkanlar agsin. Miiasir moktob tohsili 6z iistiinliiklori ilo
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ononavi moktabdan secilir. ©Ononovi moktab basbeynin sol yarimkiiro morkazlori
ticlin gorginliyin geyri-barabor qaydada paylanmasinda va verbal-sos tafokkiiriiniin
inkisafina osason ixtisaslagir. Bu, sagirdlorin saglamlig ii¢lin zororli olmaqla, bir
sinifdon digor sinfo ke¢id zamami daha tez yorulmalarma sobob olur. Beyin
yarimkiiralori narahat voziyyotds olur va soniir; sol yarimkiironin faaliyyati, cobri
tofokkiir geri qalir. Sag yarimkiiro - intuitiv, obrazli, yaradici tofokkiir iso adi
moktabds he¢ oyanmir. Buna goro do sinergetik pedaqogikada dorsler obrazli-
emosional vo zehni dovriin fonlori beorabor qaydada qurulur. Comiyyatin
inkisafinda votondaslarin rolu ovozsizdir. Votondasin comiyyatin inkisafinda foal
istirak etmosi onda miioyyon oxlagimonovi keyfiyyotlorin olmasini tolob edir.
Miiasir dovrde Olkomizin qarsisinda duran osas strateji mogsadlorin votondas
comiyyati va hiiquqi dovlstin formalasmasi proseslorinin elmi, metodoloji vo nazari
osaslarmin iglonib hazirlanmasinda akmeoloji yanagma miihiim rola malikdir.
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KiMYANIN BIOLOGIiYA iLO FONLORARASI
INTEQRASIYANIN TOTBIQIi iLO POLIMERLORIN TODRISi

Sahana Qoribli, Norgiz 9hmadova, Yasin Caforov, Rona Abdinboyova
Baki Doviat Universiteti
sahanegaribli@gmail.com

Miasir tobiot elmlori ¢gox vaxt eyni obyektlori miixtolif aspektdon arasdirir
va tasvir edir. Moasolon, miiayyan tobiot hadisalorini kimyavi va bioloji baximdan
tadqiq etmok olar.Biologiya vo kimya arasinda qarsiliqli slage masolosine goldikda,
on ¢ox maraq doguran iizvi kimyadir. Tobist iizvi kimyacilara kimyovi
laboratoriyalarda imitasiya vo c¢oxalma {iglin onun yaradilmasinin go6zal
niimunalarini — bitki vo heyvan mongsli maddslori toqdim etdi. Kimya va biologiya
arasinda olago A.M. Butlerovun iizvi birlosmolorin  kimyovi qurulusu
nazariyyasinin yaradilmasi ilo kaskin mohkomlondi.

Sagirdlor tez-tez fonlorarasi slagslor qurmaqda ¢otinlik ¢akirlor vo bu ciir
olagalor qurmaq imkaninin olmadigini qeyd edirlor. Bu problemi hall etmok iiciin
sagirdloro kimya anlayislart vo bioloji hadisolor arasinda olago yaratmaq imkani
veran li¢ol¢iilii 6yronma ¢argivasine uygun foaliyyetlor inkisaf etdirilir [1,2].

Diinyamizda sohiyys vo otraf miihit problemlori kimi problemlor hom
alimlordon, hom do adi adamlardan fonlor arasinda olagosiz goriinon molumatlari
birlogdirmosi bacarigini tolob edir. Elmi nozoriyyolori, elmi todqiqat metodlarini
hartorafli todris etmok iiclin fonlerarasi slagenin bir ne¢o uygun komponentlori
moveuddur. 1ki vo ya daha c¢ox elmi saholorin birlogsmasi vasitosilo anlagsmanin
daha da inkisaf etdirilmasi miimkiindiir. Bu kimi fonlorarasi todqiqatlar sagirdlora
biliklorin fonlor arasinda Otliriilmesinds neco dastok olunacagina dair anlayisin
qurulmasi ti¢lin vacibdir [3].

Kimya vo biologiya arasindaki daxili alago bu giin bildiyimiz kimi tobiot
fonlorinin formal bolgiislinii Gstaloyir. No {iglin bu saholor arasindaki slage
inteqrasiya olaraq qald1 vo ayri tadqiqat sahasi kimi meydana ¢ixmadi? Biologiyani
hoyat vo hoyat proseslorini, kimyan1 iso molekulyar proseslori 6yronon elm hesab
etsok, bioloji proseslords kimyanin shomiyyati hamise dorhal aydin gériinmiir.

Bioloji polimerlor zoncirvari bir sokildo bir-birino baglanmis ¢oxlu oxsar
kicik molekullardan ibarot bdyilk molekullardir. Taobii polimerlor canl
orqanizmlards toxuma va digar komponentlor yaratmagq ti¢ilin istifads olunur.

Hom organizmdos, ham do orqanizmlor arasinda bas veran doyiskanliyin ¢oxu
son noticodo makromolekullardaki forqlora gore izlonilo bilor. Makromolekullar
eyni orqanizmdo hiiceyradon hiiceyroya, eloco do bir ndvdon digorine goro doyiso
bilar.Bioloji makromolekullarin dord asas novii: karbohidratlar, lipidler, ziilallar va
nuklein tursulari. Bu polimerlor miixtolif monomerlordon ibaratdir vo miixtalif
funksiyalar1 yerino yetirirlor.

Ziilallar(kollagen, hemogqlobin, fermentlor vo s.)miirokkab strukturlar omolo
gotira bilon biomakromolekullardir.

Belolikls, inteqrasiya olunmus dorslerin kegirilmasi zaman slagsli kimya vo
biologiya kimi tobiot elmlorinin biliklorinin timumilogdirmosi, miiollimin sintez
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etmo qabiliyyotinin inkisaf etdirilmosi vozifalorini hoall edilir vo sagirdlorin
polimerlor haqqinda biliyinindavamliligini, onlarin daha yiiksok moshsuldar
soviyyado formalasmasini tomin edilir.
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AKMEO-ALQORITMIiK PROSESIN KIMYANIN
OYRODILMOSINO TOTBIQi

Kamil Haqverdiyev, Vafa Riistomli, Yasin Cafarov
Baki Doviat Universiteti
vefarustemli7l@gmail.com

Tolim prosesindo osas mosaslolordon  biri miisllim  pesokarliginin
artirllmasidir. Hor torofli inkisaf etmis kadr hazirhginda pesokarliga xiisusi yer
verilir. Bels ki, miiallimin pesokar olmasi {i¢iin bir sira sortlor yerina yetirilmolidir.
Bu sortlorin on faydalisi miiollimin tadris etdiyi fonni derinden bilmasi va onu
Oyranonlora Oyrotmoyi pesokarliqla yerino yetirmosidir. Son zamanlar pedaqoji
prosesdo akmeoloji pesokarligdan istifado edilmasi 6n plana ¢okilir. Bu cohatdon
miusllim tolim tisullari, metodlari, metodologiyalar1 ve mexanizmlarini dyranmaklo
akmeoloji pesokarliq soviyyasina yiiksalo bilir. Bu ndqteyi- nazordon akmeoloji
alqoritmik proseslorin todrise daxil edilmosi giiniin aktual masalslorindon biridir.
Akmeoloji alqoritmik proses dedikds hor hansi bir mvzunun vo yaxud anlayiglarin
sistematik- ardicil dyrodilmesi nozords tutulur. Miisllim pedaqoji prosesi yerino
yetirorkon hom Oyrotmonin akmeoloji zirvesine ¢atmaq, hom do tolim iisullarinin
on somaralisini secib, tolimin metod vo metodologiyalarindan bacariqla istifade
edorok alqoritmik ardicilliga omal etmolidir. Hor hansi bir mévzunun todrisindo,
masalon, karbohidrogenlor mévzusunun tadrisinds miioyyon akmeoloji alqoritmik
ardicilliqdan istifads edilir. Karbohidrogenlorin todrisinde miixtalif ndvler tizerinde
ardic1l, pesokar alqoritmik todqiqatlar sadolosdirilorok sagirdlorin nozorino
catdirtlir. Masalon, karbonun qurulusu, onun valentlik hallari, karbohidrognlarin
ayri-ayrt novleri sado formada, sagirdlorin qavraya bilocayi torzds, pedaqoji
Oyrotma {isullar1 nazoro alinaraq asagidaki sokildo &yradilir. ilk olaraq alifatik
karbohidrogenlor haqqinda biliklorin verilmosi alqoritmik qaydada nizama salinir.
Buna goro doymus karbohidrogenlorin qurulusu, xassalori, birlogmalorinin
alimmasi,  birlogmolorinin  totbiqi, doymamis karbohidrogenlor-  tsiklik
karbohidrogenlor, karbotsiklik vo heterotsiklik karbohidrogenlor ardicilligla
alqoritmik gaydada Gyradilir.
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AKMEOLOJi KOMBINATIV METODLA KARBON
TURSULARININ TODRISI

Sabina Somadova, Kamil Haqverdiyev, Yasin Cafarov
Balki Déviat Universiteti
ssemedova6l@gmail.com

Akmeoloji-kombinativiisul inkisaf etdirmoni tomin edon vasitolordon
biridir. Kimyanin 6yronilmasi prosesinds tolobalori hortorofli inkisaf etdirmak
iiclin asagidaki metod vo tisullardan istifade edilir.

e Posokarligin  inkisaf etdirilmosi, miisllimin pesoydniimli  foaliyyatini
artirmagqla qarsiya qoyulan mogsodo ¢catmagin on asan yolunu gostorir.

e Kimyavi obyektlora aid edilon prosesin torkibindo kimyovi anlayislarin
sistematik vo ardicil dyrodilmasi soxsiyyatyoniimlil tohsilin asasimi toskil edir.

e Sagirdlora bir ne¢o prosesi yerino yetirmoyi dyratmok ,diqqgstin inkisafina
xtisuson do yeni bacariq vo vardiglors yiyslonmok kimi xiisusiyyatlorin inkisafina
sobab olur.

e Kimya miiollimi 6z pesokarligini inkisaf etdirorok ,sagirdlordo kimyaya
qarst olan maraq vo hovasin artirilmast vo onlarin biitiin  sagirdlor arasinda
inkisaf etdirilmesi prosesini, diqqetin omalo golmo soraitini ,paylanmast vo
inkisafini tolim prosesini sinaqdan kegirmalidir.

Akmeo-kombinativ metodlarla sistematik tokrarlamani inkisaf etdirmoklo
elmi biliklor arasinda nozori slagoslor yaradilmalidir.

Kimya miosllimi sagirdloro kimysavi obyekti miimkiin qoder tesavviir
etmoyo vo gorlintli  soklindo yadda saxlamaga ¢alismalidir.Kimya tohsili
prosesindo kimya miollimi sagirdloro kimyovi cisimlori, onlar haqqinda
molumatlar1 ,isarslor,dioqramlar vo uygun sxemlorlo yaradici faaliyyotlorini
inkisaf etdirilmolidir.

Diisiinmo gorgokliyi oks etdiron zehni prosesdir,insanin yaradiciliq foaliy-
yatinin on yiiksok formasidir.

Zehni diistinconi  asagidaki  formada inkisaf etdirmok miimkiindiir;
somarali (yaradici), reproduktiv (qeyri —yaradici),nozori,praktiki,oyani,vo tosvirili
,sifahi ,sifahi vo montiqi.

Qeyd edok ki,diigiince torzinin inkigsafi mahiyyast etibari ilo hayatinin tobii
meyllorindon vo sosial sortlorindon ashidir.

Kimyanin dyronilmasinds sagirdlorin akmeoloji diisiincosinin inkisafi ,tohsil
bacariglarinin va pesokarligin formalasmasini ohato edir.

e Akmeo tohsil forziyyslorini irsli siirmok vo formalasdirmaq

e Hadisolori izah etmok iiglin  movcud kimysvi akmeologiyadan vo
ganunlardan istifado etmok;

e Anlayislarin toriflorini diizgiin formalasdirmaq

e diislincalorinizi montiqi olaraq ardicil sokilde ifads etmok, faktlara
osaslanan doqiq naticalor oldo etmok vo limumilosdirici akmeo diisiinconi
yaratmagq;
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e tohlil, sintez, miiqayiso, qarsilasdirma, abstraktlasdirma, konkret-
losdirma, timumiloesdirma, sistemlogdirmo vo inteqrasiyadan dolgun istifado
etmak.

Tohsil prosesindo akmeo diisiinconin inkisafi tolobolorin asason praktik
tapsiriqlarin holli ilo olagolondirilir, eyni zamanda noezori diisiinconin montiqi
omaliyyatlart tolob olunur. Akmeo diisiinconin mahiyyati ondadir ki, sagirdlorin
tohsil prosesindo konsepsiyalarin, intellektual faaliyystlorin, zehni amsliyyatlarin
inkisaf etdirilmasi ila sagirdlorin manimsoms bacariqlarinin artirilmasidir.

Sagirdlorin yaradic1 tofokkiiriiniin inkisafi, onlar1 yeni, orijinal tohsil
forziyyolorini iroli slirmok, nozori miilahizolor hazirlamaq, miixtolif tohsil
problemlarina geyri-adi hall yollar1 daxil etmokls yanasi geyri-ononavi prosesinin
hallini hoyata kegira bilor.

Kimya tohsili prosesinde sagirdlorin sifahi vo mantiqi tofokkiiriinlin inkisafi
sOzlari, kimyavi terminlori, adlar diizgiin segmok, diisiincalorini doqgiq vo yigcam
ifado etmok, kimyovi dili soristoli monimsomok bacariqlarinin formalasmasi ilo
olagodardir.

Odobiyyat

1. AxmeonorusiB cucreMe HayK KOMIUIEKca 4enoBeko3aHHusd. M., 2004.
2. Axmeonoryeckuii Hogxoj B U3yUEHUH pa3BUTUSA 3pernoit tnanoctu. M., 2006.
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KiMYANIN TODRIiSINDO VACIB OLAN
RiYAZI BILIKLORIN SISTEMLOSDIRILMOSI

Nasim Abisov, Niibar Cofarova, Yasin Coforov
Baki Doviat Universiteti
nubar.ceferova.1999@gmail.com

Xiilasa. Todqiqat isimizdo kimyanin todrisindo kimya vo riyaziyyat fonlori
arasinda slagalor Oyronilmisdir.

Problemin aktualligl. Orta moktob kimya kursunda riyazi biliklorin
sistemlasdirilmasi yollarinin dyranilmasi masalalorine hasr olunmusdur.

Riyaziyyatci torafindon kimya fonni todris prosesinde shomiyyatli bir rol
oynaya bilor. Riyaziyyat vo kimya olagoalori miixtolif istigamatlords aparila bilor.
Osas olanlar tohsil prosesinds riyazi simvolizmin genis yayilmasi, kimyavi
materialin izahina riyazi yanagmalarin totbiqi, komiyyatlor arasinda funksional
olagolorin miisyyonlosdirilmasi, kimyovi anlayislarin riyazi formasimin axtarisi vo
s. Daxildir [1]. Kimya va riyaziyyat arasindaki alagonin morkozi ndqtslsrindon biri
komiyyatlor arasinda funksional slagslorin miisyyanlosdirilmasidir. Kimya kursu
cox sayda funksional olagoli doyarlora malikdir. Belslikls, kimya todgiqatinda y =
kx birbasa miitonasib asililigdan samorali istifads edils bilor. Bu, masalan, kiitls ilo
bir maddonin mol say1 arasindaki olaqo, kimyovi reaksiya noticosindo sorbost
buraxilan vo ya omilon istilik enerjisi arasindaki slago vo s. Bundan olavo, orta
moktobda komiyyatlorin funksional asililigi, bu asililigi oks etdiron bir qrafik,
hondaso kursundan biliklor totbiq etmok tdvsiyo olunur.

Riyaziyyatin totbiqi kimya biliklori prosesinoe haqigaton téhfs vermasi iiglin
kimya miisllimi hansi sinif sagirdlorinin miioyyan bir riyazi anlayisini dyrondiyini
vo bunun riyaziyyat dorslorinds neco formalasdirildigini bilmalidir. V vo VI -c1
siniflordoki riyaziyyat dorslorindo sagirdlor "faiz", "nisbot" vo "tonasiib" anlayislari,
onun toyinati funksiyasi vo metodlari (cadval, qrafik va analitik) - VII sinifds cabr
darslarindo ikinci doracali tonliklor (kvadrat) ila tanis olurlar tonliklor) vo koklorini
neco tapmaq olar, sagirdlor VIII sinifdo tanis olurlar. Adoton, anlayislarin
tariflorindan istifads etmak ii¢lin riyaziyyat darsliklorinds ¢arpaz mévzu xarakterli
tolimlor verilir. Qrafiklori vo funksiya xiisusiyyastlorini tohlil edirlor. Beloliklo,
kimya darslorinds anlayiglarin ugurlu istifadesi {i¢iin lazimi sortlor mévcuddur. Bu
anlayiglarin riyazi mahiyyatini qisaca tokrarlamaq vo sonra kimyovi torkiba
kegirtmok lazimdir.9-cu sinifdon baslayaraq sagirdlor diisturlar, reaksiya tonliklori
istifado edorok hesablamalar aparmaq, maddslorin qobulu zamani mohsulun
mohsuldarligimmi toyin etmok vo s. Ehtiyaclar ilo qarsilasirlar. Tolimin ilkin
morhololorindo  kimyoavi problemlorin vahid alqoritmlo holl edilmasi miisbot
naticalora sabob olur: sagirdlor konarda gormak bacarigi oldo edirlor rogomlords,
real kimyavi cisimlor arasindaki miioyyon miinasibatlor, mosolon, reaksiya veron vo
omoalo golon maddoalorin  kiitlolori, miirokkeb maddoslorin  molekullarindaki
atomlarin kiitlolorinin nisbotlori vo s. todris kimya sonraki morhoalslorindo
problemlarin hsllinds algoritma talabalors digor hollor gérmoak iiclin imkan verir.
Kimya biliklorinin bir aloti kimi problemlari holl etmok ii¢lin doyiskonlik prinsipino
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riayot etmok lazimdir. Moasolon, bir holl su ilo seyraltma problemi ii¢ miixtslif yolla
hall ediloe biler. Birinci tisul mohlulun kiitloleri ilo hall olunan madde arasinda
birbasa miitonasib bir olaqonin olmasma osaslamir. Ikinci iisul, kiitlosi vo
konsentrasiyasi arasinda bir hall seyraldildiyi zaman tors miitonasib bir olagonin
olmasi fikrino osaslamir. Ugiincii iisulu hall edorkon iki qarisiq mohlulun kiitlolori
ilo konsentrasiyalarindaki doyisiklik arasinda tors miitonasib bir alagonin oldugunu
nozors almaq lazimdir [2,3].

Cobr ilo yanasi, kimya dorslori sagirdlorin hondass ilo bagh biliklorinden do
istifado edir. 10 vo 1l-ci siniflorin kimya kurslarin1 oxuyarkon xiisusilo
ohomiyyatlidirlor. Burada sagirdlor kimyovi olagolor arasindaki bucaglari
hesablamaq, an sado molekullarin foza konfiqurasiyasini miioyyan etmak ti¢iin bozi
handasi tasvirleri totbiq etmak macburiyyatindadirlor. Metan tadqiqinds onsuz da
onun molekulunun tetrahedral forma oldugunu gostormok lazim golir. Molekullarin
foza modellorinin istehsal prosesinde moktablilorin riyazi biliklerinden istifade
etmok miimkiindiir.

Notica. Riyaziyyat ilo fonlorarasi olagolorin istifadesi sagirdlorin ugurlu
inkisafi ii¢lin genis imkanlar acir, onlara miistoqil bilik oaldo etmok bacariqlarini
asilayir.
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KiMYA DORSINDO ELEKTROLITIK DiSSOSIASiYA
MOVZUSUNUN TODRISINDO RiYAZI BiLIKLORDON iSTiFADO

Nasim Abisov, Sohla Korimli, Lalo Nasibova, Arzu Pasayeva
Baki Déviat Universiteti
sehlastz@gmail.com

Xiilasa: Todrisdo inteqrativ yanagmadan istifade bir ¢ox fonnlori vahid
dorslordo birlogdirir. inteqrativ todrisin arxasinda duran ideya ondan ibaratdir ki,
sagirdlor eyni vaxt ¢or¢ivesinds birdon ¢ox sahados bilik vo bacariglar slde etmaklo
maksimum dyranma olds edirlar.

Molumdur ki, yeni kurikulumlarin tatbiqi bu giin tolimin naticalor tizerindo
qurulmasini vo interaktiv formada togkilini tolob edir.Bu da sagirdlorin hayati
bacariglar qazanmasina, miasir tofokkiiro malik soxsiyyot kimi formalagmasina
zomin yaradir.Riyaziyyatnailiyyatlorinin yiiksoaldilmasi sagirdlorin miitaliasinin
artirilmasimi zoruri edir. Bu baximdan, riyaziyyat vo tobiat elmlorinin todrisinin
inteqrasiyasi tolobalarin bu iki sahoni birlikde qavramalarina vo elm vo riyaziyyati
birlosdiron ¢oxlu olagoalori vo totbiglori daha yaxsi basa diismoklorino kdmok edir.
Moktobds elm vo riyaziyyati effektiv sokildo birlosdiron kurrikulumun
hazirlanmas: {igiin golocok miisllimlora zongin vo monali tocriibslor togqdim etmak,
onlart fonlorarasi todris tocriibolorino colb etmok vacibdir.Riyaziyyat vo tobiot
elmlorinin todrisinin inteqrasiyast bu sahslor arasinda six olagonin noticasidir.
Tabiot elmlori riyazi anlayiglarin totbiqi ligiin konkret kontekstlor tomin edir,
riyaziyyat iso doyisonlordo, tonliklordo, qrafiklordo, diagramlarda vo s. ifado olunan
elm olagolorini komiyyatlondirmak va izah etmok tigiin alstlor togdim etmokla,
talobalors elmi ideyalar1 derk etmoys imkan verir. Sagirdlorin dyronilon mévzu va
ya problemls bagl ovvalki biliklorini basa diismok, ovvelki vo yeni movzular
arasinda olaqo yaratmaq vacibdir.Aydindir ki, tobiot elmlori riyazi mdvzularin
yaranmast Ug¢iin kontekstlor tomin edir vo riyaziyyatin diqqgotli miisahidonin,
molumatlarin toplanmasinin, mantiqi tofokkiiriin vo modellogsdirmenin vacibliyini
vurguladigi asikardir[1-3].

Kimya darsinds elektrolitik dissosiasiyasi mdvzusunun inteqrativ todrisi. 1)
Sagirdlor sistematik olaraq elektrolitlori va geyri-elektrolitlori miiqayise etmoyi
bacarmalidirlar; 2) Sagirdlor elektrolitik dissosiasiya mdvzunun mahiyyatini izah
etmoyi bacarmalidirlar3) Sagirdlor dissosiasiya vo hidratlasma arasinda slago
yaratmagl bacarmalid 4) Sagirdlor elektrolitik dissosiasiyani todqiq edearken
miixtolif fonlorin (kimya, biologiya, fizika vo riyaziyyat) konsepsiyalari ilo bagh
faktlar arasinda olago yaratmagi bacarmalidir. Bunun {i¢iin biitiin sagirdlori 2 qrupa
boliiniir, tadqgigat suali qoyulur, sonra onlara miixtalif tapsiriglar vera bilarik.
Qruplar bu tapsiriglart hall etdikdoe noinki kimya, hom do riyaziyyat iizro lazimi
bilik va bacariqlar1 birgs totbiq etmolidirlor. Todqigat basa ¢atdiqdan sonra qruplar
0z naticolorini miibadilo etmoays baslayirlar. Hor qrup toqdimat hazirlayir,rohbarlor
foal lovhodo biitiin sagirdloro 6z qrupunun todgiqati haqqinda mlumat
verir.Muoallim sagirdlorin maragimm artirmaq {giin dorsin ovvalinds sagirdlorin
bacariglarina digqgot yetirmolidir. Bu mévzunu todris etmozdon ovval tolobolora
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elektrolitik dissosiasiya fonni ilo bagl tapsiriq verir. Eyni zamanda sagirdlor
atomun qurulusu, mohlullar, kimyovi rabito, kristallar, materiallarin elektrik
keciriciliyi vo hiiceyronin kimyovi torkibi movzularini tokrar etmis olurlar. [3]

Problemin aktualligi. Kimya fonninin todrisindo riyaziyyat fonninin
inteqrasiyasinin pedaqoji osaslart mévzusunda, konseptual sonaddo inteqrasiya
mdvzusunun nozari dsaslart, kimya — Riyaziyyat biliklorine dair tofokkdiriin inkisaf
etdirilmasinds fondaxili vo fonlorarasi inteqrasiyadan istifads imkanlari, fonlorarasi
olagolorin idare olunmasinda miiollimin rolu aktualdir.

Problemin elmi yeniliyi. Kimya dorsinds elektrolitik dissosiasiyasi
mdvzusunun inteqrativ tadrisinds riyazi biliklerdan istifade

Problemin praktik shomiyyati. Sagirdlor aragdirmalarindan olds etdiklori
molumatlart miizakire ederok, riyaziyyat fonni arasinda inteqrasiya etmok
bacarigina malik olurlar.
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UMUMTOHSIL MOKTOBLORINDO AZORBAYCAN TARIXININ
TODRISINDO KIMYA FONNINDON iSTiFADO iMKANLARI

Nasim Abisov', Samirs Oliyeva?
Pedaqogika iizra elmlar doktoru, professor
I Haciyev adina “Taraqqi” texniki-humanitar liseyi*
Nax¢ivan Déviat Universiteti?
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V sinifdon baslayaraq Azorbaycan tarixi fonni todris olunmaga baglayir.
Homin dorsliyin metodiki vosaitindoki Standartlarin reallagsmasi vo inteqrasiya
cadvalindo Azorbaycan tarixinin todrisindo kimyadan inteqrasiya ilo bagl heg¢ bir
molumat verilmomisdir. Homin derslikde kimya fonni iizro asagidaki anlayislara
rast golmok olar: sohifo 12 —do yanma hadisasi, sohifo 18-do mis, metal, sohifo 19-
da tunc, domir, sohifs 50-do qizil, sohifo 60-da boyaq maddoslori, sohifo 63-do
glimiis, sohifa 67-do qalay, giimiis, neft vo s. Biitlin bu sadalananlar onu gdstorir ki,
Azorbaycan tarixi fonninin tadrisinde do kimya ilo inteqrasiyadan istifade imkanlar1
var vo bunu etmaklo agagi siniflorden sagirdlorde kimyaya maraq yaratmaq olar[1].
Toostiflor olsun ki, metodik veosaiti hazirlayan miuolliflor bu fakti nozere
almamuslar.

VI-VIII sinfin metodiki vesaitindo dodigor fonlorlo inteqrasiya verilsa do,
kimyadan inteqrasiya ilo bagli he¢ bir molumat verilmomisdir[2,3,4]. VI sinif
darsliyindo mis, qizil, giimiis, metal, tunc, qurgusun, metalin orimosi, keramika,
qalay, VllsinifdoOrob xilafoti dovriindo Azorbaycanda istifado olunan gilimiis
dirham (soh.19), Sirvansahlar dévlatinin giimiis pulu dirhom, X-XI asrlor Sirvansah
II Monu¢ohr dovriindo istifado olunan mis pul (soh.29), Sacilor vo Saci
dovlotlorindo istifado olunan glimiis pullar (soh.35), Soddadilor dovlotinin
giimiisdon hazirlanmig pullart (soh.39), VIII sinifdo Baki otrafinda yerlogon
quyulardan neftin ¢ixarilmasi, doniz vo karvan yollariyla xarici 6lkolora daginmasi
(soh.29), Susa galasinin giimiis acarlar1 (soh.103), Samaxi xanligina aid giimiis pul
(soh.116), Susa sohorindo qalay¢i, domirgi (soh.143) vo s. mdvzular vardir ki,
bunlarin todrisi zamani kimya fonni ilo inteqarasiya olunmasi halinda daha da
maraqli tadris oluna bilar.

IX sinfin metodik vesaitindo standartlarin yerino yetirilmosindo fonlorarasi
inteqrasiya imkanlar1 iglin verilmis codvalds “2.1.1. Azarbaycanin cografi
movqgeyl vo tobii amillori ilo miixtolif tosorriifat saholori vo istehsal
miinasibatlorinin inkisafi arasinda slagolori dayarlondirir.”, “4.1.2. Azorbaycanin
gorkomli tarixi soxsiyyotlorine dair materiallar toplayir, toaqdim edir.” vo “5.1.3.
Azorbaycan xalqmin modoni nailiyystlorine dair arasdirmalar aparir, naticolorini
toqdim edir.” standartlar1 {i¢iin kimya fonni ilo inteqrasiyanin miimkiinliiyii
gostorilmisdir [5]. Metodik vosaitdo “Senayenin digar saholori. Nogliyyat, rabito vo
ticarat” vo 36-c1 sohifosindo “Milli partiya vo toskilatlarin yaranmasi” movzularinin
tadrisinds kimya ila inteqrasiyanin miimkiinliiyli geyd olunmusdur.

X sinfin metodik vesaitinin 16-ci sohifosinde mozmun standartlarinin
inteqrasiya imkanlar1 codvelindo, 2.1.1, 4.1.2., 5.1.2., 5.1.3. alt standartlarinda
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Azorbaycan tarixi ilo kimya fonninin arasinda fonlorarasi inteqrasiya imkanlarinin
miimkiin oldugu qeyd olunmus, 57-ci sohifodon baslayan illik planlagdirmada bu
imkanlardan istifado olunmamisdir [6].

XI sinfin metodik vesaitinin 41-ci sohifasinde Azarbaycan tarixi ilo kimya
fonninin arasinda fonlorarast olagenin ikinci tipinin totbiq olunmasinin
mimkiinliiyii gostorilso do homin metodik vasaitin 17 vo 61-ci sohifalorindoki
Fonloraras1 inteqrasiya cadvsllorinde he¢ bir moévzuda bu imkanlar nozors
almmamusdir [7].

Orta imumtohsil moktablorinin Azaerbaycan tarixi dorsliklori {igiin
hazirlanmis metodiki vasaitlords tarix vo kimya fonlarinin inteqrasiya imkanlarinin
aragdirilmasi onu gostordi ki, tarix dorsliklorini hazirlayan miialliflor bu isi ciddiyo
almamig, oksor halda bu imkanlar sohvon qeyd olunmamisdir. Halbuki, bu
imkanlar homin metodik vasaitlordo avvalcadon verilorso, tarix fonnini todris edon
miiollimlor do bu fonlararasi inteqarsiyadan 6zlori vo ya moktabdos olan kimya fonn
misllimlorinin kdmoyindan istifado edorak dorslorini daha da maraqli qura bilorlar.
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KiMYA DORSLORINDO OLDO OLUNAN BiLiKLORIN
FORMALASMASINDA KiMYOVi EKSPERIMENT VO
TOCRUBOLORIN ROLU

Nizami 9kbarov
Azarbaycan Dévlat Pedaqoji Universiteti
adpu-kimya@mail.ru

Kimya fonni eksperimental fonn oldugu iiciin, sagirdlorin bu fondon daha
dorin vo milkommaol biliklor olds etmalori iisiin eksperi-mentlorin vo kimyavi
tacriibolorin miistasna rolu vardir. Belos ki, sa-girdlorin kimyadan biliklorine qiymat
verorkon onlarin moktobdo aldiglart noazari biliklori praktiki isloers - tocriibslora no
doracado totbiq edo bilmolori nozoro alinmalidir. Ciinki nozori biliklor praktiki
masgoalalarla, tacriibalarls va viziial olaraq dork etmos ilo daha yaxsi basa diisiiliir vo
yaddaslarda uzun miiddot qalir (gérmoe yadda). Dofalorlo oxuyub, nozori olaraq
tasavviir etmokdonsa, bir dofo gozlo ayani suratde goriib basa diismok daha effektli,
daha tesirlidir.

Kimya toliminds nazari biliklor sagirdlorin bir sira bacariq vo vardislori ilo
six baglidir. Buna goro do onlarin nozori biliklorinin yoxlanmasinda kimyovi
proseslorin sxemindon istifado edilmosi, kimyadan masolo vo caligmalarin halli,
kimyavi avadanliqdan istifads etmo, sado kimya tacriibalori apara bilma vo diizgiin
natica ¢ixara bilmak bacariqlar1 nazors alinmalidir.

Eksperimentlor apariarkon hom do sagirdlors yaradiciliqla cavablandirila
bilon (oqli diisiinco vo mantiqi yanasma tolob edon) miivafiq suallar vo ¢algismalar
verilmolidir.Bunlar praktiki islor kimi do gabul edils biler. Bu tapsiriqlar sagirdlara
fordi vo ya qrup tizro miixtalif

variantlarda calismalarin verilmosi ilo sagirdlori yaxst hazirlamaq moq-sodi
ilo biitlin kimya kursu tokrar olunur. Bura kimya miisllimi illik tokrar iisulunda
gostorilmis biitiin qaydalara ciddi omal etmoali, sagirdlor do materiali il boyu tokrar
etmoli, ilin sonunda iso kimya kursunu tokrar etmolidir. Tokrarlar imtahan soraitino
uygum sokilds aparilmali, sinifdo cavab veron sagirdlordon dediklorini tocriibi
stibutu tolob edilmali vo kimya imtahani aparilan sinif otag vo ya laboratoriyada
sorgu iiclin lazim olan bir sira sxem va cadvallorlo, kimyovi maddslorls tochiz
edilmolidir. Biitiin yoxlama névlori noticosindo sagirdlorin biliklori qiymatlonirilir.

Eksperimental islorlo bagl biliya diizgiin qiymot verilo bilmesi {igiin
kimyadan sagirdlorin miiveffoqiyyoti li¢ osas gostorici ilo miioyyon edilir: 1.
Praktiki bacarigin hocmi;

2. Praktiki bacariglarin keyfiyyati;

3. Bilik vo bacarigini gostoro bilmasi.

Biliyin ve praktiki bacari@in hacmi dovlst programlart osasinda miioyyon
olunmusdur. Biliyin keyfiyyatini iso yoxlayan cavablarin no doracedo elmi vo
diizgiin olmasi dolgunlugu ilo miisyyon edir. Bundan basqa:cavablari siibut edo
bilmok; tonlik yazmagq, soki; diaqramlar1 aydin izah eds bilmak; dediklorini tocriibo
vasitasilo izah etmok; biliyin texnikaya totbigini aydinlagdira bilmok qabiliyyati do
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nazora alinir. Biitiin bunlara asason sagirdlors agsagidakilar nozors alinmaqla qiymaot
verilir:

1. Sorgu zamani dors materiallarinin osas hissosinin ¢oxunu bilmoyan
sagirdo 1 qiymot, osas materialin bir hissasini bilmoyon vo basa diismoyon,
miollimin kdmoyi ilo do 6z ndgsanini diizoldo bilmoayon sagirds 2, osas materiali
bilon, lakin kimyavi molumatlarin torifinds doqiqliyi ve sistemliliyi pozan, izahinda
sohvo yol verso do miiollimin komoyi ilo sohvini diizoldo bilon, cavab verorkon
tacriiba vo oyani vosaito miiraciot edon, lakin bu zaman ndqsan buraxan, biliyini
yalniz miisllimin kdmayi ilo totbid eds bilon vo 6z fikrini miistoqil deyil, yalniz
miollimin suallar1 vasitosi ilo ifado edon sagirdo 3, materiali ¢ox da otrafli
sOylomayan, lakin tamamilo diizgiin ifade edon vo sohv buraxsa da, miiollimin ilk
isarasi ilo 6z sohvini basa diisiib tez diizoldon vo fikrinini bozon miosllimin azca
komayi ilo tamamlayan sagirdo 4, hom asas, ham do olavo materiali yaxsi bilon,
kimyavi anlayislarin toriflorini deqiq sdylayen, materiali stiurlu vo sistemli suratdo
qavrayib dolgun, otrafli cavab veran, 6z ifadesini tamamilo diizgiin quraraq yerli
tacriibalor vo oyani vesaitlo aydinlagdiran, miisllimin olave suallarina da diizgiin
cavab vera bilon sagirde yiisok, yoni 5 qiymat verilir.

2. Yazi islorindo iso suallarin ¢oxu cavabsiz buraxilan, cavab verilon
suallarin da cavabinin ¢oxu diizgiin olmayan iso 1, yazi isinin toqribon yarisi diiz
olanda, iki-ii¢ miihiim suala sohv cavab verilondos vo ya cavabsiz buraxilanda, tolob
olundugu godor bacariq vo vordis oldo etmadiyi askar goriinon hallarda iso 2,
cavablardan sagirdin osas materiali bildiyi anlasilirsa, tacriibs v cihazlar haqqinda
diizgiin tesovviirli oldugu goriiniirss, mithiim sshvlari vo ya cavabsiz suallar ikidon
¢ox deyilso yazi isino 3, miithiim sohvi birdon ¢ox olmayan, ikinci doroacali sohvlori
isa ancaq bir ne¢a olan, cavablar1 aydin va dolgun ifads olunmus yaz1 isine 4, biitiin
suallara diizgiin cavab verilmis, cavablar1 dolgun vo konkret olan, tocriibslorin gokil
vo sxemlori saligali ¢okilib izah edilmis yazi islorine 5 qiymat verilir.

3. Nohayet, praktiki is bacarigini yoxlayanda tapsiriglarin ¢oxu yerino
yetirilmomis, tocriibolorin oksor hissasi diizgiin islonmemis vo yazilart diizgiin
olmayan igo 1, tocriibs vo miisahidslori dogru aparmayan, qab vo cihazlarla lageyd
davranan, yazilari saliqesiz yazan vo imumiyatlo isi saliqosiz goron sagirds 2, islor
osason diizglin goriiliib, bozilorinde ndqgsan buraxilmissa, tolob olunan praktiki
vordis minimumunu sagirdin dyronmis oldugu isars va tacriibalor, geydlor asason
diizgiin edilib, bir para noqsanlar buraxilmissa, sagirddo miistoqil islomok hovaosi
goriinmiirso vo o mibollimin komoyi ilo isloyirso belo iso 3, sagirdin iso
hazirlasmasinda yalniz ciizi ndgsanlar hiss olunan tocriibslorin tofsilati verilmayan,
bir para ohomiyyatsiz geyri-doqiqlik miisahido olunan, lakin osason diizgiin vo tam
yerina yetirilmis iso 4, tolimatin (vo ya miiallimin) biitiin gostariglorine daqiq riayat
olunmus, tapsirgin hor maddasi diizgiin vo tam yerins yetirilmis biitiin isdon doqiq
natica ¢ixarilmis, diizglin miisahide vo qeydlor aparilmis vo tamamils miistoqil
gorilmiis iso 5 qiymot verilir.

Beloliklo, sagirdlorin biliklorinin diizgiin qiymatladirilmasi onlarin {i¢ osas
miivaffoqiyyat gostoricilorinin comi ilo miioyyen olunur vo bu gostaricilorin 6zori
do bir-biri ilo {izvi olaraq baghdir.
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METALLAR MOVZUSUNUN TODRISINDO EKOLOJi
BILIKLORIN FORMALASDIRILMASI

Nasim Abisov, Elnara Zamanl, Arzu Pasayeva, Yasin Coforov
Baki Déviat Universiteti
elnare.zamanli@mail.ru

Xiilasa. Tadqigat isimizdo moktab kimya kursunda metallara aid movzularin
otraf miihitlo olagoli todrisi masalolori aragdirilmis ve bu movzunun tadrisi
prosesindo sagirdlora ekoloji biliklorin verilmasi imkanlar1 barssinde molumat
verilmisdir. Ekoloji biliklerin sagirdlore &tiiriilmasi yollarindan biri kimi ekoloji
moazmunlu “Umumilagdirici dors” modeli verilmisdir.

Problemin aktualh@l. Orta moktob kimya kursunda ekoloji tohsil vo
torbiyonin funksiyalari, prinsiplori vo yollarinin aragdirilmasina, IX sinifdo metallar
boélmasinin todrisinin otraf miihitlo olagelondirilmasi imkanlarinin &yronilmasi
maosalaloring hasr olunmusdur.

Problemin elmi yeniliyi. Orta moktobdo metallar bolmasino aid bozi
darslorin tadrisinin ekologiya ils  olagelondirilmasi zamani ekoloji tohsil vo
torbiyonin moezmunu miioyyonlosdirilmis, ekoloji biliklorin 6yradilmasi yollar
gostorilmisdir.

Otraf miihitin miihafizosi har bir vatoandasin vacib vazifalorindon biridir.
Insanm soxsiyyatinin formalasmasmin zoruri komponenti olaraq onda tobioto
diizglin miinasibotin formalagdirilmast miithiim ohomiyyot kosb edir.Metallar
bolmosine aid ekoloji mozmunlu {imumilosdirici dorsin izahi verilmisdir.
Movzunun tadrisi zamani mioallim ilk novbads sagirdloro metallarin tobistdo
yayilmasi, metal ionlarinin qatiligdan asili olaraq tebistdo ikili rolu, canl
orqanizmlorde mikroelementlor, aliiminium, mis, domir elementlorinin istehsali
zamani otraf miihitin ¢irklonmosi vo onun qarsisinin alinmasi barasindo
imumilogdirici molumatlar &tiiriir. Sagirdlor atmosferin vo su hdvzalorinin asas
cirklondiricilori haqqinda biliklor alds edirlor. Sonra miisllim aliiminium istehsali
zamani atmosfera buraxilan zororli maddolor haqqinda danisir. Aliiminiumun
elektroliz tisulu ilo istehsali zamani otraf mithito HF, SO,, CO,, SiF4, NaF vo toz
hissaciklori buraxilir. Atmosfers buraxilan tozun torkibindo Al,Os, AlF;, NaF,
Fe,0s, SiO, va s. olur. Qaz garisigint HF- dan tomizlomak {igiin garisiq avvalca su
ilo yuyulur vo HF —un bir hissosi mohlula kecir. Sonra qarisiq 4-6 % -li soda
mohlulundan kegirilir. Proses noticosinds ayrilan Natrium-fliiorid (NaF) kriolitin
alinmas1 tiin istifads edilir. Goriindiiyii kimi aliiminium istehsali zamani insan
orqanizmi, imumilikdo canlilar iiglin tohliikkoli olan maddolor almir ki, bu
maddalorin atmosfers buraxilmasi yol verilmozdir [ 1,3].Sonra miiallim mis
istehsali zamani atmosfers buraxilan zororli maddolor—toz  hissaciklori  vo
miixtolif zohorli gazlar, o ciimlodon SO,, H,S, CO, vo CO molumat verir. Toz
hissaciklarinin torkibindo Cu, Zn ,Pb, As, S, Sn va s olur. Ayrilan SO,miixtalif
tisullarla atmosfers buraxilan qaz qarisiqlarindan tomizlonir. Bu iisullara ohang,
amonyak va sink tsullart aiddir. Sonra sagirdlors misin sanayedo istehsali zamamn
atmosfero ayrilan zohorli qazlarin canli orqanizmloro monfi tosirlori haqqinda
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danisir. Bu yerds sagirdloro tursulu yagislarin omolo golmoesinds hansi  qazlarin
istirak etdiyi izah edilir vo bu yagislarin otraf miihito vurdugu ziyan barasindo
molumat verilir[4].Umumilosdirilmis dorsin sonunda sagirdloro mohkomlondirici
suallar verilir.

Notica. Ekoloji mozmunlu “tmumilosdirici dorslorden® istifado sagirdlorin
hom moktab kimya kursunun uygun bolmasinin hartorafli menimsonilmosina, ham
ds onlarda ekoloji anlayislarin va biliklorin formalagmasina gatirib ¢ixaracagq.
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SAGIRDLORIN IDRAK MARAGININ iINKiSAFI UCUN
“KiMYA INSAN HOYATINDA” ELEKTiV KURSUNUN
TOSKILI VO KECIRILMOASININ OHOMIYYOTI

Aysel Zeynalova, Nargiz Ohmoadova, Yasin Caforov
Baki Déviat Universiteti
aisel.zeynalova@mail.ru

Sagirdlorin idrak ehtiyaclarin1 6demoys imkan veran sinifdenkenar foaliyyast
tohsil prosesinin ayrilmaz hissasidir.Sinifdenkenar foaliyyot miisllim vo sagirdin
qarsiliglt olagesinin xiisusi formasidir.Sagird miisllimin rohberliyi altinda yeni
biliklor olda edir vo monimsayir, faktlari aragdirir vo notico ¢ixarir. Bu,miisllim vo
sagirdin omokdasliq, birgo yaradiciliq foaliyyatidir. Diizgiin toskil edilmis
sinifdonkonar faaliyyotlor hor bir sagirdin monimsomo qabiliyyatini artirir.
Sinifdonkenar faaliyyatlor bir sira miithiim vazifolari hall etmays imkan verir:

1. sagirdlorin dars yiikiinii optimallagdirmaq

2. sagirdlorin inkisafi ii¢lin gorait yaratmaq

3.sagirdlorin yas vo fordi xiisusiyyatlorini nozore almaq

Kimya tohsilinin osas vozifolorindon biri sagirdin  intellektini,
yaradici,montiqi,nozori tofokkiirlinii inkisaf etdirmokdir. Tofokkiiriin inkisafi
sagirdlordo kimyanin todrisine maraq yaradir.Kimyanin todrisine maraq yaradan
vasitolors iso foal tolim metodlari,laboratoriya islori, elektiv kurslar,ekskursiyalar
aid ola bilor.Bu tolim metodlarinin yerins yetirilmasi kimyanin asas anlayislarinin
sagirdlor torofindon siiurlu sokildo monimsonilmosino komok edir,praktik
bacariqlarin olds edilmosina yonoldir. “Kimya insan hoyatinda” elektiv kursu
sagirdlorin maddslorin qurulusu haqqinda alds etdiklari biliklorinin dsrinlogmasine
vo kimyanin bir elm kimi inkisafina yonolib. ©n ¢ox yayilmis maddolori,onlarin
insan hayatindaki rolunu vo giindalik hayatda bu maddoslordon diizgiin istifadeni
bilmok,gigiyenik maddslari se¢gmayi bacarmaq lazimdir.

Bir ne¢o niimunani nozordon kecirak; Kibrit istehsalinda qirmizi fosfordan
istifado edirlor.Belo ki,onun narin ozilmis siiso vo yapisqanla qarigigini kibrit
qutusunun konarina ¢okirlor. Torkibi KCIOs; (Bertolle duzu) vo kiikiirdden ibarat
olan kibrit basligi qutunun konarina siirtdilkdo alovlanma bas verir. Siso
istehsalinda tomiz kvars qumdan istifado olunur.Siisonin torkibindo SiO,,Na;O vo
CaO oksidlori var. Siisadoki Na,O oksidi K,O oksidi ilo, CaO oksidi iso
MgO,Pb0O,Zn0O,Ba0O oksidlori ilo ovoz edilo bilor.Qolovi metallarin oksidlori
siisonin suda hollolma gabiliyyotini artirir.Siisoni suda hoall olmayan hala gotirmok
liclin ona ohang,changdasi,tobasir alava edilir.Bu maddalar eyni kimyavi formula
(CaCOs3) malikdir.Biillur siige torkibinde miixtolif miqdarda qurgusun oksidi (PbO)
olan siisodir.Qurgusunun miqdar1 na qodar ¢ox olarsa,siisonin keyfiyyati bir o qoder
¢ox olar. Kvars siigo torkibinds tomiz kvars qum (SiO,) olan siisadir.Kvars slisonin
on mithiim x{isusiyyati istonilon temperatura davamli olmasidir.

Misllim sabun va yuyucu vasitolorin tarixi ve istehsali haqqinda danisarken
geyd etmodir ki,fransiz kimyagisi Sevrel polmitin,stearin vo olein tursularini
sabunlasma reaksiyasi zamani yaglarin par¢galanma moahsulu kimi almisdir. Miixtalif
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yaglarin  torkibine  miixtalif nisbotdo  palmitin  (C;sH3COOH),stearin
(Ci5sH35COOH),olein (C17H33COOH) tursularidaxildir.

Glindslik  hoyatda  hidrogen-peroksidin ~ mohlullart  (3%,6%,10%)
dezinfeksiyaedici kimiistifadoolunur. Hidrogen-peroksidin dezinfeksiyaedici kimi
istifado olunmasma sobob torkibindoki atomar oksigenin giicli oksidlosdirici
xassaoyo malik olmasidir.Bundan basqa hidrogen-peroksiddon yumsaq agardici
vasito kimi do istifads olunur.

Beloliklo, ”Kimya insan hoyatinda” elektiv kurslarinda sagirdlorin cisim vo
maddolor haqqinda sldo etdiklori mslumatlar,kimyaya aid anlayislar onlarin idrak
maraginin inkisafina,biliklorin monimsonilmosino komok edir,kimya fonninin
tadrisinin keyfiyyatini yiiksoldir vo kimyanin praktikyoniimliiliik soviyyasinin
artmasina imkan verir.
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HUHTEI'PAIIMA XUMHUU B IPYT'UE
ECTECTBEHHOHAYYHBIE JUCIUIIJIMHBI B IKOJIE
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mirzazadeaysel7@gmail.com

MHorue ucciaeoBaHusl MOCIeIHNX JIET YKa3bIBalOT HAa HEOOXOAUMOCTh CO-
BEPIICHCTBOBAHUS €CTECTBEHHO HAy4YHOTO 00pa30BaHU Ha BCEX YPOBHIX CUCTEMBI
o0Opa3oBaHus, © OCOOCHHO Ha YpOBHE HAYallbHON M OCHOBHOW MIKOJbI. CralOblif
HUHTCPEC MOJIOACKU K €CTECCTBCHHBIM HayKaM, U 0Cc00€EHHO K XHUMHH, ABIISACTCA OI-
HOW W3 Hambojee OCTpPBIX HpobieM coBpeMeHHOro oOpazoBanus. CyliecTByeT
MHOTO TIPUYHH 3TON HEMPHUATHON CHUTYalluH, CPEId KOTOPHIX OTCYTCTBHE WHTErpa-
LMY B O0yYCHHH.

L[CJII)IOI/IHTeraHI/II/I XUMUHU B IPYIrue€ €CTCCTBCHHOHAYYHBIC JUCHUIUINHBI SIB-
JISICTCSBBIPA0OTKA Y YUAIIUXCS CIOCOOHOCTEH CaMOCTOSITENTbHO MTPUMEHSTD, TIOJY-
YCHHBIC W3 PA3HBIX JUCIUIUIMH, 3HAHUS, YMCHHS TPU PEIICHUU CIOKUBIIHXCS
BOIIPOCOB. 21.]151 Pa3BUTUA HWHTCrpalu B MpErogaBaHUU €CTCCTBCHHBIX HAYKCCTH
BCE BO3MOKHOCTH.

W3yueHre B3aUMOCBS3M MEKAyXUMHEH, (QU3UKOH ¥ OHOIOTMYSCKUMHU
HAYKaMHUOCOOCHHO Ba)KHO. [T0TOMY UTO psiji MEPeIOBLIX HAYYHBIX HJICH, TAKUX KaK
MOJIEKYJISIpHAsi KHHETHYeCKasi TEOPHS,JICKTPOHHAsT TEOPUH, DIEKTPOJIH3a U psija
JPYTHUX TIOHSATHH, SBISIONUMCS OJHHM M3 OCHOBHBIX COCTABIISIOIINX COJIEPIKAHUS
9THX HAYK, 3aHSUT IPOYHbIC MO3UIINU B HAYKaX.

IIIKoJIBI JOJIKHBI TOTOBUTH YYAIIMXCS K YCIEXYy B MUPE, KOTOPBIM MOCTOSIH-
HO MeHsieTcs. OHU JTOJDKHBI CTPEMHUMCS TIPeo0pa3oBaTh CPEAHIO IIKOJTY, YTOOBI
KQX/IbIH IKOJLHUK MMEN JAOCTYI K 3HAYUMOMY, BOBJICUCHHOMY OOYYEHUIO, KOTO-
poe sBIsieTcss Oonee TITyOOKUM, THOKMM M 0oJiee B3aUMOCBSI3aHHBIM, YeM TpaIH-
LUOHHAs y4eOHas mporpamMma cpeqHed mKkoibl. HTerpupoBaHHas yueOHas mpo-
rpaMMa 3acTaBjisieT y4YallluXcs yCTAaHABIMBATH CBS3HM B CBOEM OOYUYCHHH MOMpPE-
MeTaM. JTo 0oJiee PEATMCTHYHBIA OMBIT 00yUeHus. B “peansHoil )u3HM TIpooITe-
MBI PEIKO OBIBAIOT TaKUMH JKE HU30JIMPOBAHHBIMH, KaK IMPEAMETbI B KO-
ne. UHTerpupoBanHoe  0OyYeHHE  MPEIOCTABISCT  y4YallUMCS  BO3MOXK-
HOCTh Pa3BUBATh U IIEHUTh MHOXKECTBO TOYEK 3PEHHS, KOTOPIC UCXOJST HE TOJIBKO
u3 I/IHTepHpeTaI_[I/Iﬁ Pa3HbIX J'IIOI[Cf/i, HO U M3 pasHbIX JUCHUIUIMHAPHBIX MOAXOJ0B K
KOHKPETHOH MpobJieMe MU CUTYaLHH.

PaboTa mo peanqu3anuy MEXIPEIMETHOW WHTETPAIUU XUMHU C TUCIUTUIN-
HAMH €CTECTBCHHOHAYYHOTO IUKJIA TIPU O0yYEHHH XUMHHU B IIKOJE JOJDKHA OBITh
CHCTEMHOM, MOCTOSIHHOM, IIeJIeHANpaBIeHHON 1 O0IIeH JIIsi BCeX eCTeCTBEHHOHA-
YUHBIX TMPEAMETOB, YTO HEOOXOAMMO Ui (POPMHPOBAHHS LEIOCTHOH KapTHHBI
MHUpa B CO3HAHUU YYaIIHXCA.
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PRAKTIKI iISLORIN KIMYA TODRIiSINDO VO SAGIRDLORIN
TOFOKKURUNDO FORMALASDIRDIGI ELMI-PSiXOLOJi
KEYFIiYYOTLOR

Giilnars Diiriiskari, Kozban Mustafayeva, Yasin Caforov
Baki Doviat Universiteti
gduruskari@mail.ru

Kimya elmi noazoriyye ilo berabor praktiki islore sdykenon fundamental
elmdir. Todrisdo iso praktiki islorin yaratdigi elmi, psixoloji, sosial baza xiisusi
prioriteto malikdir. Bu masalo diinya elmi aragdirmalarinda da 6z hollini tapmaga
calisgan osas istigamotlordondir. Mogsad iso kimya elmini tam mahiyyati ilo
Oyrononloro asilamaq, elmi sevdirmok vo onun sosial hoyatda aparici rolunu
vurgulamaqgdan ibaratdir.

Mohz bu kriteriyalara sdykeonarak, elmi arasdirmalarimizda bu masslalorin
halline xiisusi yer verdik. Todqiqatimizi orta moktab sagirdlorinin kimya dorslori
zamani yiyolondiklori bilik normativlorinin miioyyonlosdirilmosi, praktiki iglor
totbiq olunan siniflorde sagirdlorin olda etdiklori ugur vo psixoloji dayisikliklori
aragdirmagq tizerindo qurduq. Todqiqat obyekti iki sinifde (IX siniflords) otuz giin
miiddotindo forqli dors prosesi aparmagqla, dorsin keyfiyyotindo bas veron forqi
aragdirmaqdan ibarat oldu. Siniflordon birindo adi-nozari biliklors asaslanan dors
metodu, digor sinifds iso nozari biliklorlo borabor aktiv praktiki islor (tocriibalorin
goyulmasi, onlayn formatda elmi video goriintiilorinn togkili, masalo halli problem
suallarin qoyulmasi, sorbast mévzular iizro fordi arasdirmalarin aparilmasi, elmi
miizakiralor, sagirdlor arasinda ylingiil elmi miibahisalar, test suallar1 formasinda
miitomadi  sorgularin kegirilmosi vo s.) todris olunan dors metodlarini hoyata
kecirdik. Vo sonda miisahido etdiyimiz sagirlorin elmi vo psixoloji naoticolori
asagidakilardan ibarat oldu:

e Hor iki sinifdo todrisin miiqayisali tohlilinde miisahido etdik ki, praktiki
darslorin kegirildiyi sinifds ilk ndvbads elmo maraq va sevgi omolo goldi. Kimyaya
maraqsiz, sixict elm kimi baxan bozi sagirdlordo bir elmi oyanis formalasmigdi. Bu
elmin diinyada xidmoatlori vo insan hoyatina birbasa tosiri sagirdlorde elmi
canlanmaya sabab olmusdur.

e Sagirdlor arasinda yaxs1 monada elmi rogabat yaranmigdir. Hor kos 6z oldo
etdiyi biliklori daha tez, yaradict sokildo sorgilomoys calisirdi. Kollektiv
miizakirolar, ki¢ik elmi miibahisoalor sagirdlordo kimyovi proseslori daha dorin dork
etmoya vadar edirdi. Bu xiisusiyyat iso golocokda yetison alimin fundamental
bazasidir.

e Tocriibs islorine maraq, kimyovi cihazlarla tanigliq, bas veron kimyovi
proseslorin noticolorinin miisahidosi sagirdlordo &zgiivon hissini formalasdirdi.
Onlar artiq kimyavi tacriibalorin 6zlari torafindon fordi sokildo qoyulmasini israr
edirdilor. Qoyulan tocriibalor onlarin hafizesindo hokk olunaraq digor tocriibolor
ticlin biinovrs formalasdirirdi.

e Nozori kimya qanunlarmin miizakirosi zamani sagirdlordo artiq
tokmillogmis kimya dilinin miisahidagisi olduq. Kimyavi terminlor, simvollar biitiin
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