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HUCCJEJOBAHUE HEKOTOPBIX ®U3NKO-XUMHUYECKHUX CBOMCTB
BUHAPHOM CUCTEMBI d-a -TTUHEH-BAJIEPUAHOBAA KUCJ/IOTA

I'ioHaii ba6aeBa, Ka6upa UckenaepoBa, HataBan MycaeBa,
Ca6uHa OmxarBepauena, Amap lllaxBepaues
BbaxkuHckutl l'ocydapcmeeHHblll YHUsepcumem, Azep6atioxican
yaxanshah@mail.ru

MeToamMu BOJIIOMOMETpUH, pePpPaKTOMETPUU U HOJSIPUMETPUU H3Y-
YeHbl PacTBOPHI ABOWHOM KUAKOU cUcTeMbl d-a-UHEH-BaJepUaHOBAsA KHUC-
JioTa. KOMIIOHEHTHI CUCTEMBI GbIJIM MPEABAPUTENBHO OYHIIEHbI B COOTBET-
CTBHHU C U3BECTHBIMU METOJlaMU - d-a-NIMHEH corJlacHo pa6oTe [1], a Basiepu-
aHoBasl KHUCJOTA IO MeTOJAUKe, NpeJJo)KeHHOW B pabore [2]. Pusuko-
XUMU4YeCKHe KOHCTAHThl d-a-MMHEeHa W BaJlepUAaHOBOM KHUCJOTHI (TeMIiepa-
Typa KUIEHHUS, IVIOTHOCTh M MOKa3aTeJ b MPeJIOMJIEHHS) XOPOIIO COrJIacyrT-
€Sl C IUTEPATYPHBIMU JJAHHBIMH [3]. /1 IPUTOTOBJIEHHBIX PACTBOPOB HCCJIE-
JlyeMOo# cucTteMbl npu Temieparype 293,15K 6b1M onpeiesieHbl IJIOTHOCTh
(p?9), nokasaresnb npesomsenus (n3’) u BesMuMHA yria BpalleHUs MI0CKO-
ctu nonspusanuu ceeta (a3’), Boraucaensl MonbHbIA 06beM (Vi20) 1 u36bI-
TOYHBII MosbHBIA 06beM (VE), oTkI0HeHMe mokasaTesis NMpeoMJIeHUS OT
aJIUTUBHOCTH, BeJMUMHA yJeJIbHOTO BpallleHUs TMJIOCKOCTH MOJIAPU3aLUU
pacTBOpoB ([@]3"), a Takske oTKIOHEHME BeMUMHBI yrJia BpallleHus OT aAju-
tusHoctu (af) pgna pacTBopoB, cozepskalmMx ONTHUYECKM aKTUBHBIA d-a-
NYHeH. U3BeCTHO, YTO KapOOHOBbIE KUCJIOThI B YNCTOM COCTOSTHUM HAaXOAATCS
MPAKTUYECKHU B BUJIE I[UKJIUYECKUX JUMEPOB, KOTOpPbIE B TOW UJIM UHOM CTe-
MEeHU MOTYT JIUCCOIMUPOBATH B HEMOJIIPHBIX PACTBOPUTEJISAX, B TOM YKCJIEe U
B d-a-nunene (£2° = 2,64) [4]. CregoBaTesbHO, uccieAyeMas cucrteMa d-a-
NMHEH-BaJlepUaHOBasA KUCJIOTA MO0 NPUPO/JIe CBOUX KOMIIOHEHTOB OTHOCUTCS
K CHUCTeMaM C JMCCOLMaIMel acCOIMMPOBAHHOTO KOMIIOHEHTA, YTO JOJIKHO
MPUBECTH K 3aMETHOMY MOBBIIIEHUIO MOJIIPHOTO 06’beéMa PacTBOPOB, a MaK-
CUMYyM OTKJIOHEHHUS M30bITOYHOTO MOJIbHOTO 06heMa (KpI/IBaH VE = f(N))
JIOJDKEeH OBbITb CMEIleH B CTOPOHY OTHOCHUTEJBHO MaJIOTO COJEpPXKaHUs acco-
IIMUPOBAHHOTI0 KOMIIOHeHTa [5].

B peasibHOCTH 3aBUCUMOCTDb MOJISIPHOTO 06'beMa PACTBOPOB UCCIE/ye-
MOW CHCTEMbl OT COCTaBa pPacTBOPA, BBIPAKEHHOTO B MOJIbHBIX J0JISX

(KpI/IBaH Vil = f(N)) 6J1M3Ka K JIMHEHHOM, a OTKJOHEHHe OT H/iealbHOCTH

He npeBbiaet 0,2%, npuyeM 0COGbINA UHTEPEC NPeJCTAB/ISET XapaKTep KpU-
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BOM 3aBHCHUMOCTH U30BITOYHOTO MOJIBHOTO 00'beMa 3THUX PacTBOPOB OT CO-
CTaBa, HA KOTOPOU HAGJIIOAAITCA JiBe 06JIaCTH C He3HAYMTEJbHBIM OTpUIA-
TesibHbIM (0-25 1 70-100 M01.% KHCJIOTHI) U OZjHA C OJOXKUTENbHbIM (25-70
M0J1.%) OTKJIOHEHHUSIMU HU36BITOYHOTO MOJIbHOTO 06'beMa. BrruucieHbl nap-
[UaJbHbIE MOJIbHbIE 06beMbl KOMIIOHEHTOB B pacTBOpax cucTeMbl d-a-
NUHEH-BaJlepuaHoBasi KUCJ0Ta. CPaBHUTEIbHO CJI0KHBIM XapaKTep KPUBOU
VE = f(N) MoXeT 6bITb 06bSICHEH HaJMYMEM B CHCTEME JBYX MPOTHUBOIIO-
JIOXKHBIX 06beMHBbIX 3QPEKTOB, OJUH U3 KOTOPBIX CBfI3aH C AMCCOLMALNEN
UKJINYECKUX JUMEPOB BaJIepUAaHOBOM KUCJIOTHI, 8 BTOPOH € 0COGEHHOCTSIMHU
CTPOEHUsI IUKJIWYECKHUX JIUMEPOB BaJiepUAaHOBOU KHUCJIOTHI U OULMKIHUYEC-
KOTO TepIleHa, KaKOBbIM siBJIsieTcsl d-a-MMHeH. AHa/IM3 pe3y/bTaToB pedpak-
TOMETPUH U NOJISIPUMETPUU HAXOAUTCSI B COOTBETCTBUM C pe3yJibTaTaMU BO-
JIIOMOMETPUHU.

Jis 6osiee Ty6GOKOro aHaiv3a MOJYYEHHBIX Pe3yJbTAaTOB U OIEHKHU
MOJIEKYJIIPHOTO COCTOSIHUSI BaJIePUAHOBOW KHUCJIOTHI (OmpejesieHHUs] KOH-
CTaHThI AMCCOIMAIUM AUMEPOB KHCJIOTHI) B d-a-NMHEHe, HEOOXOAUMO U3Y-
yeHUe $a30BOro paBHOBECHUS XHUJAKOCTb-)KUJAKOCTb B TPEXKOMIOHEHTHOM
cucteMe d-a-nvHeH-BajlepUaHOBasl KUCJIOTA-BOJla M paclipejesieHUus1 3TON
KHCJIOThI MEXAY BOJI0M U d--MTMHEHOM.
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POLIMER MONSOLI TULLANTILAR 3SASINDA
MiS SULFID (CuS) NANOHISSOCIKLORININ SILAR USULU iL9 SINTEZI

Sevinc Novruzova, Eyyub Moammadov, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
sevincnovruzoval2320@gmail.com

Mis Sulfid (CuS) kimi meral xalkogenid nazik tobagalari aks elektrod ki-
mi istifada edilan kvant noqtasi hassaslasdirilmis giinas elementi (DQSSC) sa-
hasindo intensiv sokildo istifads edilmisdir.

Cus elektrokimyavi reaksiyalarda katalizator, sensorlarin hazirlanma-
sinda istifads edilon nanomaterallarin istehsalinda, metal sathlarinin paslan-
maya garsl qorunmasinda qoruyucu tabaga kimi, optoelektronika va isiglan-
dirmada, bakteriostatik va antibakterial tasirina gora tibbi sahalards, toksik
maddalarin baglama va temizloma qgabiliyyatina gora atraf miihitin ¢cirklanma-
sinin azaldilmasinda istifada edilir. Mis Sulfid (CuS) superkondensator, elekt-
rokimyavi sensorlar, optik filterlar, fotokatalitik va litium-ion batareyalar kimi
bir cox sahalarda genis sakilda istifads edilmisdir. Superkondensatorlar tokca
enerjinin saxlanma cihazlarinda deyil, ham da ucqar arazilards asanligla ener-
jinin alda edilmasindas istifads edils bilar.

CuS inca filmlari tistiin optik, elektrik, kimyavi, fiziki xassalarina, yliksak
sonma amsalina, yliksak sindirma inteksina goérs boyiik maraq gérdii.

ooooo

CusS sintezinda ardicil ion tabagasinin adsorbsiyasi va reaksiyasi (Silar
tisulu) istifads edildi. Mis sulfid plyonkalar1 slise substraktda 0,01M mis kupo-
rusu (CuSO4¢5H;0) va 0,1 gr ekv. natrium tiosulfat (Na;S,03¢5H,0) kristalhid-
rat mohlullarindan istifade etmakla ¢okdiriildii. Bunun iiciin 0,1 gr polimer
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mangali tullant1 (biochar), 20 ml mis kuporusu (CuSO4¢5H,0) mahlulu va 20 ml
0,01 M gadar durulasdirilmis natrium tiosulfat kristal hidrat (NazS;03¢5H,0) 60°
C temperaturda 7 saat maqnit garisdiricida garigdirildi vo ¢okdurtldi. Cokiinti
distillo suyu ile yuyulub quruduldu. UV-VIS spektrofotometri struktur tadgigatlar
zamani CusS filmlari {iciin 1,27-don 3eV-a gadar birbasa zolaq enerjisi, 1 eV-don
1,85 eV-a gadar dolay1 zolaq enerjisina malik oldugu miiayyan edilib. Optik xiisu-
siyyatlari 1,95 eV 1,98 eV ils arasinda dayisan zolaq bosluq enerjilari ilo yiiksak
udma gabiliyyoti niimayis etdirib. Plazmatik rezonans zirvesi 400~500 nm-da
goriildi. Sintez edilmis filmlar elektrokimyavi xiisusiyyatlara malik idi.
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XLORFURANLARIN KATALITIK OKSiDLO$M9 REAKSIYALARININ
KINETIKA VO MEXANIZMi

Firuzs Yunisova, Ceyran Rustamova, Sebina Mommadova,
Giilsiim 9liyeva, Nigar Hasimova
akad. M.Nagyev adina Kataliz va Qeyri-iizvi Kimya Institutu, Azarbaycan
iradam@rambler.ru

Katalitik oksidlagsma reaksiyasini kinetikasina reaksiyasinin ilkin, araliq
va son mahsullarinin tasirinin arasdirilmasi, reaksiyanin mexanizminin daqiq-
lasdirilmasinda asas marhalardan sayilir. Oksidlosma reaksiyalarinda katali-
zatorlarin sathinds miimkiin olan va aktiv markazlor uqrunda miibarizs eda
bilan maddalar - ilkin furan ve xlorfuronlar, onlarin oksidlasmasinin asas
mohsullar:i malein anhidridi, maleinxlormalein anhidridi, dixlormalein anhid-
ridi va alave mahsullar: H;0, Clz, CO», vo lizvi, xloriizvi birlosmalardi. Bu mad-
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dalarin qatiliglarinin katalizatorlarin sathinds artmasinin reaksiyasinin siira-
tina tasirlari tatqiq edilmisdir [1, 2].

Vanadium -molibden —fosfor oksid katalizatorlari tizorindo oksidlosma
reaksiyalarinin kinetika vo mexanizmi 6yronilmisdir. V,*505 +0,—V2*4—>04 +
02,—V;*505 sxeminin realiza oldugunu qeyd etmak olar. Bu zaman bir sira ala-
valarin (promotorlarin), asasan, katalizatorun sathinin tursu-asasi xassalari-
nin doyismasina tasir etdiyi hesab olunur. Homginin sathdoki miixtalif tobiatli
oksigenin da oksidlasma prosesina tasiri miixtalifdir.

Odsasan karbohidrogenlarin ve xiisusi ilo da Cs -karbohidrogenlarinin
(butan, buten, butadien) malein anhidridina oksidlosma reaksiyalarini dyre-
nan tadqiqatcilar onlarin tetrahidrofuran, furan marhslasindan kecmasi fikri-
ni irali siirmiislar. Karbohidrogenlarin xlorlu téremsalarinin oksidlasmasini
tatqiq edarkan onlarin da mono va dixlormalein anhidridins oksidlasmasinin
xlorfuran tipli araliq birlasmalardan kecmasi ehtimalinin ¢ox olmasi fikri bir
daha vurgulanmisdir.

Odur ki, xlorfuranlarin 6zlarinin bilavasite katalitik oksidlosma reaksiya-
larin 6yranilmasi bu reaksiyalarin mexanizmins miisyyan aydinliq gatirmakls,
an az1 C4-Cs karbohidrogenlarinin katalitik oksidlasma reaksiyalarinin imumi
mexanizmlarinin daqiqlasmasi istiqgamatinds miihiim addimdir. Aparilan tadgqi-
gatlardan miiayyan edilmisdir ki, furan ve xlorfuranlarin malein, mono,dixlor-
malein anhidridina selektiv va CO2-in darin oksidlasma reaksiyasi, ardicil-para-
lel reaksiya mexanizmi iizra bas verir. Taedqiqatlardan malum oldu ki, CO; avval-
ca ilkin furan ve xlorfuranlardan, daha sonra temperatura va kontakt miiddatin-
dan baslayaraq ham da asas mahsullar olan malein anhidridi, malein xlormalein
anhidridi, dixlormaleinanhidridi ve hamcinin tizvi maddalardan amals galir.

Alinan naticalardsn bels ganaats galmak olar ki, reaksiya mahsullarin-
dan olan su V-P-0/Si0; va V-Mo-P/Al;03 katalizatorlarin sathinde méhkam
adsorbsiya edir. Suyun miiayysn miqgdarina kimi, o, aktiv markszlari modifika-
siya edarak, reaksiyani seliektiv oksidlasma istiqgamatinda aparmaga komak
edirve yalmz xlorfuranlarin va elaca da oksigenin daxil olaraq adsorbsiya et-
masinin garsisini alir. Bu zaman reaksiyanin timumi siirati azalir. 9sas maraqli
cahati odur ki, bu halda CO, miqdan yiiksakdir va oksigenin qatilig1 tadrican
artdigca CO; alinmasi azalir ve sonra yenidan artmaga baslayir. Eyni zamanda
oksigenin yiiksak gatiliglarinda onun miqdari artiqca CO; alinma ayrisi mini-
mumdan, malein anhidridlarinin alinmasi iss maksimumadan Kkecir.

Oksigenls ortiilmiis markazlarda xlormalein anhidridinin CO,-ya gadar
oksidlagsmasi ya bas vermir, ya da ¢ox az olur. Onlarin darin oksidlasmasi asa-
san oksigenla zaif tutulan markazlards va ya oksigensiz markazlarda va ya
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oksigensiz markazlards bas verir. Digar tarafdan satha verilan oksigenin bir
hissasi katalizatorun oksidlasmasina va sathda oksigenin miiayysn tarazliq
gatiliginin saxlanmasina sarf olunur.

9dabiyyat
1) 1LG.Melikova, A.D.Efendiev, F.A.Yunisova, Reactivity of chlorohyd-rocarbons in
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KATALITIK SISITEMLORIN SOTHININ INFRAQIRMIZI
SPEKRTROSKOPIiYA USULU iL9 TODQIQi

Yunisova Firuzs, Rustomova Ceyran, Mammoadova Sabina,
dliyeva Giilsiim, Hasimova Nigar
akad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu, Azarbaycan
iradam@rambler.ru

Termodesorbsiya iisulu ila katalizatorlarin sathinda reaksiya gotiiriilon
maddalarin, reaksiyanin gedisinda alina bilacak araliqg maddalarin va reaksi-
yanin son moahsullarin adsorbsiyasi barada informasiya alinmasi miimkiin ol-
dugundan, xlorfuranonlarin oksid katalizatorlarin V-P-0/SiO; va V-Mo-P/ Al-
203, V-Mo-0/ Al;03 sathinds adsorbsiya dyranilmisdir [1, 2]. Malum metodlar
asasinda xlorfuranlarin proqramlasdirilma termodesorbsiya Oyranilmisdir.
Malum metodlar asasinda xlorfuranlarin proqglaidirilma termodesorbsiyasi
293-753 K temperatur intervalinda dyranilmisdir. Bunun {iciin katalitik sistem
1 saat muddatinds otaq temperaturunda oksigen miihitinds saxlanildigdan
sora 30-40 daqiga He miihitinda saxlanilmigdir. Bu, standart miihit kimi qabul
edilarak har yeni katalitik sistem va adsorbsiya olunan xlorfuranlardan avval
takrarlanmisdir. Yalniz bundan sora adsorbsiya hayata kecirilmisdir. Xlorfura-
nonlarin desobsiyasi zamani, xlorfuranonlardan salave basqa maddalar nazara
carpmamisdir. Temperaturun yliksak giymatlarinda bels 473-573 K desorbsi-
ya mahsullarinda az migdarda xlormalein anhidridinin olmasi xloffuranonla-
rin katalizatorun kristal gafasinin oksigen ilo asan oksidlasa bilmasina dalalat
edir. Katalizatorun sathinin He ila isladikdikds orada xemosobsiya olmus
maddsalarin galmadig1 miisahids olunmusdur. Katalizagtorun sathina oksigen
verib He buraxmadan xlorfuranonlari adsorbsiya etdikda iss yiiksak tempera-
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turalarda 473-753 K desorbsiyasindan asasan malein anhidridini xlorlu téra-
malari voe az miqdarda CO; alinmasi miisahids olunmusdur. Bunu V-P-0/ Al-
203 katalizatorun sathindo tetraxlorfuranin termodesorbsiyasi zamani alinmis
naticalardan daha aydin gérmak olar.

Temperaturu 673 K-a gadar yiiksaldarak katalizatorun sathina oksigen
verib, onu He ila qovmayib tetraxlorfuranun adsorbsiyasini hayata kegirdik-
doan sonra desobsiya naticasinda sathdan xlorfuranonla yanasi kifayat qadar
az migdarda olsa da CO; alinmisdir. Alinmis naticalar ikinci tortibdon Poloni-
Vigner tanliyi ilo izah olunmusdur.

Yeni sintez olunmus va oksigenlasma reaksiyasinda olus V-P-0/SiO, kata-
lizatorunun sathindaki dayisikliklari 6yranmak magqsadi il differensiyal termiki
analiz (DTA ) metodundan istifads edarak Q /1000 derivatoqrafinda tatqiq edil-
misdir va yeni sintez olunmus V-P-0/SiO; nlimunasinin sathinda hec bir maddas
miisahida olunmur. Yalniz katatalizatorun sathinds miiyyan gadar adsorbsiya
olunmus su ayrilmisdir va bu zaman analiza asasan CO; ayrildig1 da miisahida
edilmisdir. Derivotoqrafik ayrilorden goriindiiyli kimi reaksiyada katalizatorun
oksigeni da istirak edir. Az miqdarda kondenslasma va ya karbon va xlor saxla-
yan yusak malekullu polimerlasma msahsullari aktiv markszlarin tutaraq katali-
zatorun dezaktivlasmasina sabab olur. Biitiin bu tadqgigatlar furanonlarin oksid-
lasmasi reaksiyasinin istigamatinin dagiqglasdirilmasi tiglin vacib masalalardan
biridir. Bu alinmis naticalor xlorfuranonlarin oksidlasma mexanizmlarinin ay-
dinlasdirilmsasi liglin vacibdir ve yenidan istifads edilacokdir.
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METIL VALERIATIN QAZ FAZADA
QAMMA-VALEROLAKTON 9SASINDA KATLITIK SINTEZi

Ko6niil Musazada!, Sabinoa ismixanliz, Elmir Babayev?, Arif 9fandit
takad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu, Azarbaycan
2Baki Dévlat Universiteti, Azarbaycan
musazadekonul7 @gmail.com

Metil valeriat (MV) meyva atirli iizvi birlasma kimi atir, gida ve kimya
sanayesinda istifada olunur ve MV pentan tursusunun metanol ila efirlosma
reaksiyasi naticasinda alda edilir. Efirlosmo reaksiyalarinda vo sanaye proses-
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larinda katalizator kimi klassik ananaya asasan H,SO, istifads olunur [1-2].
Miirakkab efirlarin sintezinda sulfat tursusunun katalizator kimi istifadasi bir
sira ¢atinliklar yaradir. Reaksiya zamani suyun amsala galmasi tarazlhigl dayis-
dirorak ciximi azaldir, reaksiyalar yiliksok temperaturda bas verdiyi Ugiin
enerji sorfiyyati artir, sulfat tursusunun ve reaksiyanin konar mahsullarinin
reaksiya miihitindan ayrilmasi miirakkablasir, hamginin, H>SO4 tursusu giiclii
korroziya amala galmasina zamin yaradir. Belalikls, sulfat tursusunun katali-
zator kimi prosesds istifadasi prosesa va atraf miihite manfi tasir gostarir.
Prosesin digar bir ¢atinliyi iss madds davamliligini tamin etmakdir. Bu baxim-
dan, biokiitls asasinda alinan platforma kimyeavi maddslari daha timidverici-
dir. Biitiin bu qeyd olunanlar1 nazars alaraq, diinya alimlari tarafinden miirak-
kab efirlarin alinmasi istigamatinda har zaman yeni, iqtisadi ve ekoloji sama-
rali iisullar miitomadi olaraq axtarilir. Bu tisullar arasinda heterogen kataliza-
torlarin tatbiqi xiisusi digqat ¢akir[3]. Yeni metodlardan biri da biokiitle asa-
sinda alinan gamma valerolaktondan (GVL) valeriat efirlarinin (VE) sintezidir.
GVL-dan VE alinmasini maye va qaz fazada aparilmasi 6ziinamaxsus ¢atinlik-
lor xarakterize olunur [4]. Qamma-valerolakton asasinda metil pentanoatin
gaz fazada alinmasi prosesi heterogen kataliz {isuluna asaslanir. GVL-in meta-
nol ils transefirlasmasi va oksidlasdirici dehidrogenlasma (ODH) yolu ila bas
veran bu proses asagidaki kimyavi sxemla gostoarils bilar:

8 o}
Q 0 CH30H, Hy, t°C kat \/\)J\
- OCH;4
GVL

Baxmayaragq ki, reaksiyada GVL avvalce ODH prosesina daxil olaraq pen-
tanal vo ya pentanol kimi ara mahsullara ¢evrilir, sonra ise metanol ilo efirle-
sorak metil valeriat (MV) alinir, alternativ olaraq, GVL-in birbasa metanol ila
transefirlomayaya maruz qalaraq MV-ya cevrila bilar. Qaz fazada bu proses-
lor Gigiin Ti0,, H-Beta seolit, Pd/C va ya Pt/Al, 0 istifada edilir [5].

y-valerolaktonun metil valeriata heterogen katalitik ¢cevrilmasi prosesini
hayata kecirmak ti¢iin tarafimizdan sirkonium oksid ZrO,, asasinda aktiv va se-
lektiv katalizator niimunsalari hazirlanmigdir. Dasiyic1 gotiiriilmiis maddalardan
silisium oksidin (SiO2) daha effektiv olmasi miiayyan edilmisdir. Homginin hazir-
lanmis katalizator niimunslari istirakinda prosesin hayata kegirilmasi iiciin opti-
mal reaksiya soraitinin arigdirhmisdir. Temperaturun 290-330°C, GVL:Me-
OH=1:5-1:8, va 0.7-1.0 san kontakt miiddatlorinds GVL-in konversiyas1 88-95%,
MV-nin ¢iximinin isa 76-83% araliginda dayismasi askar edilmisdir.
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MPOIAPTUJIAMMH: BAXXHbI1 KOMIIOHEHT B PASPABOTKE JIEKAPCTB

Maxpysa lllatuposa?, Yaays Jxxadaposa?

IHHCMumym noaumepHbsIX Mamepuanos
2HHcmumym xumuu npucadok umeHu akad. A.I'yaueea, AzepbatidicaH
mshatirova@mail.ru

[IponaprusaMuH npejcTaB/sieT cO60M XMMUYECKYI0 TPYIIly, CBOHCTBA
KOTOPOW cZeJiajy ee IHWPOKO paclpoCTpaHEHHOU Ipynnod B o6JacTAX Me-
JUIIMHCKON XMMHUU U XUMHYeCKOH 6uoJsioruu. Ero ocobas peakyuoHHas CIo-
COOGHOCTBH CIOCOGCTBOBAJIA MOMYJSAPHU3AIUN TOJYYeHUSI MPOU3BOJAHBIX MPO-
naprujiaMdHa C HCIOJIb30BaHUEM OOJIbLIOTO KOJIMYeCTBa CHUHTETHYECKHX
CTpaTeruyi, YTo 06J1er4u/ao AOCTYI K 3TUM COeJUHEHUAM [Js1 U3YyYeHUs UX
6uoMeUIIMHCKOro mnoTeHiuana [1, 2]. OHU NpoOSABAAIT OGUOJIOrHYECKUE
CBOWCTBA, TaKUe KaK NPOTHBONApPKUHCOHUYECKUe [3], TPOTHBO6OJIe3HEHHbIE
[4], nmpoTuBo-anonToTH4yeckrue [5] U MHTUOUTOPBI AMHUHOKCH/Aa3bl Obluben
maasmel [6]. [I[ponaprusiaMuHbl TaKXKe UCIO0Jb30BaMCh B KAaYeCTBE BaXKHBIX
Cy6CTpPaTOB M NPOMEXKYTOUYHBIX IPOAYKTOB JJIs1 IOJy4YeHUsl pas3JU4HbIX a30-
THUCTBIX COeJUHEHUH [7].

[103TOMy CUHTE3 HOBBIX IPOM3BOAHBIX NPONAPrUaMHHA O-MPEXHEMY
BBIFOZJHO M BOCTPeOOBAHO. YCTAaHOBJIEHO, YTO B3aUMO/IeHCTBUE NTpoNapruia-
MUHa C alleTUWIXJIOPU/I0M, METUJIOBBIM 3pUPOM MOHOXJIOPYKCYCHON KUCJIOThI
B NIPUCYTCTBUHU 3KBUMOJILHOTO KoJIM4ecTBa noTtaiua npu 65-70°C B TeueHUe
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6 4 NPUBOJAUT K MOJYYEHUIO NMPONAPTUIaMHUHOB U U30KCA30JI0B, a C Helpe-

JleJIbHbIMU KeTOHaMu QypaHOBbIM GparMeHTOM B MPUCYTCTBUHM XUPaAJbHbIM

MNpHUAOKCAJIOM IPUBOAUT K 06pa303a1—1mo IMHUPPOJIOB IO CXEME:!:

CocTaB u CTpOoeHHe CHHTE3HPOBAHHBIX COE,ZLI/IHEHHI‘;I MoATBEP}KAEHBI

JaHHBIMU 3J1eMeHTHOro aHanu3a, UK- u [IMP- cnekTpockonumu.
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3)
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QiDA QABLASDIRMASI UCUN BiOPOLIMERLORDO
MOVCUD TENDENSIYALAR

Aysu Coafarzads, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
aysuceferzade0@gmail.com

Qablasdirma materiali gida tahliikasizliyinin qorunmasinda asas rol oy-
nayir, ¢linki mohsulu xarici miihitdon gorumagq liglin manes yaratmagqla yana-
s1, funksional maddalarlo aktivlesorok mahsulun oksidlasmasinin ve mikro-
bioloji pozulmasinin qarsisini alir. Bundan alava, mahsulun saxlanma miidds-
tini artirmaq, xarab olmamagq, oksidlasmak, rong, tekstura, gida dayari ve key-
fiyyat kimi keyfiyyat amillarini qorumagq iiciin gida gablasdirmalarinda bir si-
ra fiziki-kimyoavi xiisusiyyatlar qorunmalidir. Qida mahsulunun taqdimati is-
tehlak¢inin taravet va keyfiyyatla bagh gavrayisi, bununla da onlarin istehlak
niimunalarina nazarat etmak liciin ¢ox vacibdir.

Plastik gablasdirma bazarinda yiiksak sixhg ilo temsil olunur. Umumi
plastik istehsalinin taxminan 90%-ni taskil edir. Plastik istehlakinin illik arti-
mina asaslanaraq, 2050-ci il gadar diinya plastik istehlakinin 500 milyon to-
na ¢atacagi proqnozlasdirilir va bu istehlakin aksariyyatini birdafalik istifada
mohsullan taskil edir. Istehsal asanhigy, cox yonliiliiyii, slverisliliyi, yiingiillityii
va asagl giymatina gors, bu sintetik polimerlar bioloji pargalanmamasina bax-
mayaraq gablasdirma sektorunda istiinlik teskil edir vo belslikls, atraf
miihitds nazarda tutulduglarindan daha uzun miiddat saxlanilir. Hal-hazirda
gida zancirinde mikroplastiklarin olmasi boylik narahatliq dogurur. Qida gab-
lasdirmasi li¢lin tokrar emal edile bilan plastiklarin istifadasini tosviq etmak
liclin bir sira saylar gostarilmisdir. Bu manada, bioloji parcalana bilan paketlar
ekoloji cahatdan tamiz hallardir, ¢ilinki onlar biotik ve abiotik agentlardan isti-
fada edarak daha kicik molekullara ¢evrila bilar. Bark tullantilarin, o climladan
bioloji parcalana bilan plastiklarin manbadan diizgiin ayrilmasi tullantilarin
effektiv idara edilmasi va ¢irklonmanin azaldilmas: ticiin ¢ox vacibdir. Belalik-
ls, utilizasiya miihiti nazara alinmalhidir.

2019-cu ilda global bioplastik istehsali Avropa Bioplastika Assosiasiyasi-
nin hesabatina goéra imumi plastik istehsalinin sadaca 0,6%-ni tagkil edir. Bu-
nunla bels, bioloji pargalana bilan gablasdirma materiallarinin aksariyyatinda
gida keyfiyyatini ve taravatini qorumagq {i¢iin uygun manea xiisusiyyatlari yox-
dur. Buna gors ds, qida qablasdirma ssnayesinds adi plastiklari biopolimerlarla
avaz etmak liclin aksar bioloji parcalana bilan paketlarin qaz va buxar keciricili-
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yi ile bagh problemlarin aradan qaldirilmasi vacibdir. Qida qablasdirma sanaye-
sinda birdafalik istifads olunan plastiklar shamiyyatli ekoloji tohliike yaradir,
cliinki tullantilarin idare olunmasi siyasati tullantilarin toplanmasi vo tokrar
emall sahasinds mahdud miivaffaqiyyat gostarmisdir. Belalikla, gablasdirma si-
naglarii aparmagq ve miixtalif gida qruplarinin qorunmasi tli¢lin kritik saxlama
soraitinds onlarin samaraliliyini dasteklayan senaye saviyyasinda yeni materi-
allarin tatbiginin miimkiinliiylinii nlimayis etdirmak lazimdir.
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NANOSTRUCTURES BASED ON WASTE RUBBER MATERIALS

Seljan Davud, Rasim Alosmanov
Baku State University, Azerbaijan
davudselcan05@gmail.com

Global waste management is facing significant ecological and economic
challenges due to the increase in plastic, rubber, and industrial waste. Nano-
technology offers a promising solution by enabling the synthesis of nanoparti-
cles from waste materials. This study examines methods of nanoparticle syn-
thesis from waste and their applications, particularly in construction, water
purification, energy storage, and agriculture. The results show that waste-
derived nanomaterials not only enhance ecological sustainability but also offer
cost-effective and innovative solutions. However, toxicity and optimization of
production processes remain areas that need further research [1].

Industrialization and technological development have made waste man-
agement a critical ecological issue. Plastic and rubber waste persist in ecosys-
tems for long periods, making biodegradation difficult and leading to pollution
and microplastic contamination. In recent years, the synthesis of nanoparticles
from waste has been proposed as an ecologically and economically viable so-
lution. This method reduces waste volume and produces high-tech materials
using environmentally friendly methods. The synthesis of nanoparticles from
waste is vital for both ecological sustainability and economic efficiency. Nano-
particle synthesis methods are categorized into top-down (mechanical, ther-
mal, and chemical) and bottom-up (chemical and physical processes) ap-
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proaches. Plastics, rubber materials, and industrial waste are the primary raw
materials for nanoparticle synthesis [2].

Nowadays well -known the following method: Methods of Nanoparticle
Synthesis: Pyrolysis, Hydrothermal Synthesis, Sol-Gel Method, Laser Ablation,
Electroerosion and so. This technique involves vaporizing material using an
electric arc to create nanoparticles from metal waste.

Nanomaterials synthesized from waste materials have various applica-
tions in construction, energy storage, water purification, and antibacterial
treatments. For example, rubber-based nanoparticles enhance the durability
of asphalt, carbon nanomaterials improve performance in energy storage de-
vices, and metal oxide nanoparticles are employed in water purification sys-
tems. The synthesis of nanoparticles from waste plays a crucial role in both
ecological and industrial sectors. Despite the promising benefits, challenges
such as toxicity and the optimization of production processes need further
attention. In the future, research will likely focus on developing more envi-
ronmentally friendly, cost-effective methods of nanoparticle synthesis.
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view. Cleaner Waste Systems, 2025, 10, p.100214.
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AZOT V3 FOSFOR TORKIiBLI, FOSFORLA ZONGIN OLAN AMMOFOS
GUBROSININ KAPSULLASDIRILMASI PROSESININ T9DQIQIi

Solmaz Rzayeva, Aynura Salimova, Kéniil 9sadova, Kéniil 9hmadova
Polimer Materiallar Institutu, Azarbaycan
solmaz00rzayeva@gmail.com

Kond tasarriifatinda bitkilari qida maddalari ilo temin etmak {igiin
torpaga, elaca da yarpaga verilan giibralar bitkilari asan manimsanila bilacak
formada olan qida maddalari ila temin edir, torpagin biitiin xassalarini - fiziki,
kimyavi va bioloji xassalarini yaxsilasdirir, mahsuldarlhigi artirir, mahsulun
keyfiyyatini yliksaldir. Mineral giibralar i¢erisinda tarkibinds azot, fosfor va
kalium qida elementlari olan giibralar xiisusi shamiyyats malik giibralar he-
sab olunur. Bu gida elementlarinden har birinin normadan az olmasi bitki
orqganlarinin béyiimasi va inkisafinda ciddi dayisikliklara sabab olur. Azot qida
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elementinin catismazlig1 yasil kiitlonin amsalagalmasinin langimasina, ziilal
sintezinin dayanmasina, yarpagqlarin saralmasi va solgunlasmasina sabab olur,
bitkide boylima prosesi zaifloyir. Torkibindo fosfor gida elementi olan
glibralardan bitkilarin koklarini giiclondirmak, g6zsl goriiniislii mahsul alda
etmak, agaclarin kéklarini va meyva cicaklarini giiclandirarak tokiilmasinin
garsisini almagq ticiin istifads edilir.

Mixtalif név torpaglar va bitkilar {iciin iqtisadi cohatdan genis istifada
imkanlarina malik olan azot va fosfor tarkibli, fosforla zangin olan, terkibinda
bitkilar tarafinden asan manimsanilon 10-12% azot va 52% P;0s olan
ammofos giibrasi kand tesarriifatinda genis sakilds istifads olunan baslama
vasitalarindan biridir. Bu kompleks giibra suda yaxs1 hall olur (20°C - da 370
q/1.). Mahlulun pH - 4+4,5 - dir. Torpaqda zaif tursuluq xassasina malik oldu-
gundan neytral va galavili torpaglar li¢lin yaxs1 secimdir. Asag1 higroskopik-
liya malikdir, torpaqda namliyin tasirinden NH4* va HPO4 ionlarina parca-
lanir. Bu ionlar bitkilar tarafinden yaxs1i manimsanilir.

Malumdur ki, torpaga verilon mineral giibralarin hamisi bitkilar tare-
finden tam manimsanila bilmir. Mineral giibralarin torpaqda biokimyavi mig-
rasiyasi tedgiqatlar1 géstarir ki, masalan, tarkibinds azot olan giibralarin ma-
nimsanilma daracasi 40%-dan ¢ox olmur. Yerda qalan hissa qaz birlosmalari
soklinda atmosfers atilir vo ya torpagdan yuyularaq torpagin asagi qatlarina
kecir, su hovzalori vo manbalarini ¢irklandirir, torpagin gipslasmasina va
strukturunun dayismasina sabab olur, giibro sarfinin artirllmasina ehtiyac
duyulur. Bununla da ekoloji va iqtisadi problemlar yaranir. Bu problemlar
glibra danalarinin polimer ortiikkle ortiilmasi, yani suda hall olan, bioloji
parcalanan polimerlarla kapsullagdirilmasi yolu ila aradan qaldirila bilir [2].

Kapsullasdirma prosesi “qaynar-lay” tipli aparatda hayata kecirilmis,
kapsullasdirici polimer kimi kand tasarriifati vo aqrar senaye sahalarinda
yaranan artiq va ya istifads olunmayan «a- selliiloz terkibli aqgrar sanaye tul-
lantilarindan (agac yongqari, kagiz tullantilari, saman, pambiq emali miiassisa-
lorinin tullantilar) istifads olunmusdur. Bu tullantilar zanginlasdirilarak stan-
dart xammal saklina salindigdan sonra kalium galavisi ila isloanarak kalium
sellilloz alinmis, sonra onun monoxlorsirks tursusunun duzu ila alkillasdiril-
masindan suda hall olan, torpag: cirklandirmayarak bioloji parcalanan kar-
boksimetilselliillozun kalium duzu sintez olunmusdur [1]. Bu polimerla am-
mofos giibra danalarinin kapsullasdirilmasi hayata kecirilmisdir. Kapsullas-
dirma li¢lin diametri 1-4 mm olan giibra donslarindan istifads olunmusdur.

Giibra danslarinin qaynar layinin hidrodinamikasi 6yranilmis, ammofos
danalarinin suda hall olaraq parcalanmasinin qarsisini almaq va laya sapa-
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lanan suyun buxarlanmasimi hayata kecirmakls kapsul ortiiyiiniin amala
galmasini tamin etmakdan 6trii “qaynar - lay” amala gatiren havanin ve laya
sopalonan polimer mahlulunun optimal temperaturlart miiayyon edilmisdir.
Bundan slave danslards kapsul oOrtiiyliniin qalinliginin artmasi kinetikasi
tadqiq edilmis, kapsullasdirici polimer mahlulunun gatiliginin giibra danasi
kapsulunun qalinligina va kapsullasdirma prosesinin aparilma miiddatina
tasiri Oyranilarak aydin olmusdur ki, kapsullasdirici polimer mahlulunun
gatiliginin artmasi giibra denalarinin Ortiiyiliniin galinhiginin artmasina gatirib
cixarir, lakin polimer mahlulunun gatihiginin daha ¢ox artmasinin maqsades-
uygun olmadig1 askar edilmisdir. Kapsullasdirilmis giibra danslarinin torpaq-
dagalma miiddatini tenzimlomays imkan veran amillar askar edilmis, glibra
donalarinin torpaqdaqalma miiddatini uzatmagla ammofos giibrasinin
torkibindaki gida elementlari olan azot va fosforun bitkilor torafindon tam
manimsanilmasinin mimkinliiyl prognozlasdirilmisdir [3].

Kapsullasdirilmis giibralarin biitiin aqrokimyavi ve fiziki goéstaricilari
kapsullasdirilmamis giibralarin bu gostaricilarindan yiiksak olur.

Yangin ve partlayisa hassas olmayan kapsullagdirma prosesinds prak-
tiki olaraq tullanti sular1 ve ya bark madds alinmadigindan proses ekoloji
cohatdan alverisli hesab olunur.

Ammofos giibrasinin effektivliyinin yiiksaldilmasina xidmat edan dana-
lorin kapsullasdirilmasi prosesi miiasir dovriin strateji shamiyyatli mase-
lasidir. Kand tesarriifat1 bitkilorinin mahsuldarhgina holledici tasir gostaran,
moahsulun keyfiyyatini yaxsilasdirmaga imkan veran fosforlu giibra dans-
lorinin kapsullagdirilmasinin iqtisadi, ekoloji va texnoloji baximdan sarfsli
oldugu miiayyan edilmisdir.
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SYNTHESIS, CHARACTERIZATION AND CRYSTAL STRUCTURE
OF PYRAZINE MODULATED TRIPYRIDYLDIAMIDE-Cu(II) COMPLEX

Lala Guliyeva, Rayyat Ismayilov, Sabina Ismayilova, Ajdar Medjidov
Institute of Catalysis and Inorganic Chemistry
named after acad. M.Naghiyev, Azerbaijan
lalasabili92 @gmail.com

The manufacture of medications and other active chemicals frequently
uses pyridine and pyrazine, two significant heterocyclic compounds in medi-
cal chemistry [1]. Pyrazine and its derivatives exhibit strong antipyretic, anti-
inflammatory, analgesic, anticancer, antibacterial, and antioxidant properties,
and they are crucial in the drug development process [2]. Human life depends
on copper, a transition metal that is also an important trace nutrient in biolog-
ical processes. The antibacterial, antiviral, antifungal, and anticancer activities
of copper complexes have garnered a lot of interest in recent years [3].

The pyrazine-modulated oligo-a-pyridylamino ligand - N2-(pyrazin-2-
y1)-N6-(pidin-2-yl) pyridine-2,6-diamine (H2pzpda) has been used to synthe-
size a new novel mononuclear copper (II) complex.

N N N N NZ N N N S N
H H H H

SCHEME 1 - Oligo-a-pyridylamine and pyrazine-modulated oligo-a-
pyridylamine ligands.
oligo-a-pyrydylamido ligands H2pzpda

n=0, Hdpa; n=1, H2tpda
The structure of the complex was established using X-ray diffraction analysis
and IR, ESR, UV-vis and thermogravimetric analysis (TGA) as well as its mag-
netic susceptibility.
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MALEIMID-STIROL BiRGO POLIMERI VO MALEIN ANHIDRIDI-STIROL
BIRGO POLIMERI 9SASINDA ALINMIS KOMPOZiSIYALARIN
SORBSIiYA XUSUSiYYOTLORI

Qoénca Mustafayeva, El¢in 9kbarov, Fatma Kamranzads,
Mahammad Kazimov, Sabahiyya Qafarova
Baki Dévlat Universiteti, Azarbaycan
gonchamustaf@gmail.com

otraf miihitin lizvi ¢irklandiricilarindan biri da lizvi boyaglardir. Boya-
lar hava, su va s. miihitlards yayilaraq orqanizmlar ticiin toksiki tasir gostarir-
lar. Homginin isigin suya ke¢masinin garsisini alaraq sualti bitkilar ti¢tin foto-
sintez prosesini da ¢atinlasdirirlar. [3] Odur ki, sulu mahlullardan boyalarin
tomizlanmasi iiciin bioloji parcalanma, oksidlasdirma, koaqulyasiya, flokulya-
siya, adsorbsiya kimi iisullar islenib hazirlanir. Oz semaraliliyine gors bu iisul-
lar arasinda adsorbsiyaya iistiinliik verilir. Yeni, effektiv sorbentlarin alinmasi
ila bagl tadqiqatlar 6z aktualligini qoruyur [1].

Bu taedqiqat isinde malein anhidridi-stirol birgs polimeri va maleimid-
stirol birgs polimeri asasinda malum metodika iizra kompozisiya qarisigi alin-
mis va sorbsiya xiisusiyyatlari metilen yasil boyasi tizarinda dyranilmisdir [2].

Metilen yasil boyasi azobayaglarin niimaysndasidir. Tiazin téramasi
olan bu boya miisbat yiikliidiir, ysni kationit tiplidir. Ona géra ds, anionitlar
torafindan adsorbsiyaya ugrayir. Tadqigatin ilkin marhalasinda 1:1 nisbatin-
da gotiiriilmiis malein anhidridi va stirol monomerlarindan birgs polimer sin-
tez edilmigdir. Alinan birga polimer karbamidls islonarek maleimid-stirol bir-
ga polimeri alda edilmisdir. Bu iki polimerin miixtalif nisbatlards kompozisiya
garisiglari sorbent kimi totbiq olunmusdur. Sorbsiya ii¢iin metilen yasil boya-
sinin 50 mq/1 qatiligh ana mahlulu hazirlanmisdir. Bufer mahlul olaraq tadqi-
gatlar naticesinds pH=6 qiymatinin optimal oldugu naticasina galinmisdir.
Ana mahlul asasinda hazirlanan miixtslif gatiliqli is¢i mahlullarda sorbsiya
aparilmigdir. Sorbsiyanin gedisina temperaturun, sorbsiya miiddatinin, sor-
bentin kiitlasinin va kiitls tarkibinin tasiri dyranilmisdir.

Tadgiqatin naticasinda malein anhidridi-stirol birgs polimeri ve malei-
mid-stirol birgs polimerlarinin kompozisiya qarisiglarinin metilen yasil boya-
sinin sulu mahlullardan sorbsiyasinda effektiv oldugu miiayyan edilmisdir.
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HAIIPABJIEHHBIN CUHTE3 U
CBOMCTBA ®YHKIIMOHA/IbHO3AMENIEHHBIX KETOHOB
1,3-EHMHOBOI'O PAJA

Maxpysa llaTupoBa
HHcmumym noaumepHbix mamepuasnos, Asep6atioxcau
mshatirova@mail.ru

lllupokoe npuMeHeHHe B KayeCTBe peareHTOB B COBPeMEHHOH CHH-
TeTUYeCKOW OpraHWYeCKON XUMHUU MOJIyYUJIU HHOHBI — alleTUJIeHOBble KeTo-
Hbl. OHM HALIM LIMPOKOe NMPUMEHEHHUE B KayeCTBe YHUBEPCAJIbHBIX KOMIIO-
HEHTOB B CUHTe3e Pa3HOOOpa3HbIX reTEepPOLMKJIOB C MOMOLLbI0 peaKluil re-
Tepouukansanuu. CUHTeTUYecKasd JOCTYNHOCTb alleTUJIEHOBBIX KETOHOB
006yc/I0BUJIa IPUMEHEeHYe UX B Ka4eCTBe LleHHbIX CHHTOHOB B CHHTe3€e CJI0X-
HBIX MOJIEKYJI pa3HOOOPa3HOI0 CTPOEHHUs], B TOM YHCJIe IPUPOAHBIX COeJUHe-
HuH [1-4].

[IpuHuMas BO BHUMaHMe BhblllleCKa3aHHOE, B JaHHOH paboTe MU3J10KeHbl
pe3y/bTaThbl CUHTE3a U CBOMCTBA HellpeZesIbHbIX KETOHOB HAa OCHOBE peak-
MU KOHJEHCAlMHU HelpeJJbHBbIX aJbJerujoB U KeToHOB. KoHzaeHcanuio
nposoauau npu 0°C B BOAHO-3TaHOJBHOM Cpejie PU MOJIbBHOM COOTHOLIEHUH
nponuHaab — KeToH — NaOH 1:1:0.5. Bo Bcex ciy4yasix peakuysi He OCTaHABJIU-
BaJlach Ha CTaJUM ajbJ0JIM3allMMd U IPUBOJUJIA K CEJIEKTUBHOMY 06pa3oBa-
Huto E-uzomepos (la-c, lla-c) ¢ Beixogamu 70-89% B BUJE CBETJIO-KEATHIX
KpucTa/oB. CMHTE3WpO-BaHHble KeTOHbI 1,3-eHMHOBOro psaja ABJSITCH
BECbMa PEaKLMOHHOCIOCOOHBIMU. B yacTHOCTH, MpOBeJEHO peakLUs 3IMOK-
CUAMpPOBaHHE EHUHOBBIX KETOHOB C NIOMOLIbIO IEPEKNCH BOAOPO/A B IeJ104-
HOH cpejie NpUBOAALIUYN K 00pa30BaHUIO ONTHYECKU aKTUBHBIX 3TIOKCUKETO-
HOB alTuaeHoBoro psja (Illa-c, [Va-c). Takxke mokasaHo, YTO KETOHbI BCTyIa-
I0T B peakliMM reTepoLUK/IM3aLUU C THApa3svHaMy 06pa3ys NUPa30JIMHOB C
aneTu/seHOBbIMU ¢pparmMeHTamu (Va-c-Xa-c) ¢ Beixogamu 60-80%.

(0] )
R
R—==—CHO + )KR' — R——7 / Y
N> 0
q\xc\ %O (Ta-c, Ila-c)
' 0 (goe %

=
I
\L/L
z~ %
]

B O _M\\\\H
N R

Va-c-Xa-c " (0]
( ) R (Illa-c, IVa-c)
R=H, CH,=CH-, CH,=CHCH,-; R*=Ar, alkyl; R"= H, CONH,, CSNH,
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CTpyKTypa CHHTE3WPOBAHHBIX COeUHEHUU MOATBEPXKAEHbI JaHHBIMU
UK- u [IMP- cniektpoB. AMP H- cnekTpbl neHT-2-eH-4-uH-1-0HoB (la-c, I1a-c)
XapaKTepHU3yITCAd HaJUYKEM JIBYX Ay6JieToB npu 6= 6.85-7.09 (C2) u 7.26-
7.37 m.a. (C3), coorBercTByWOIuXx ¢dparmeHTy HC=CH. BesiM4MHBI KOHCTAHT
CIIUH-CIIMHOBOTO B3auMoaelcTBus (3/=15.2-15.5 I'u), KoTopoe CcBUAETEJb-
cTBy10T 0 E-koHurypanuu C=C cBs3H.
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PIROLIZ PROSESININ YAN MOHSULU-YUNGUL QATRANDAN
LAK-BOYA MATERIALLARININ ALINMASI

Fikrat Sadiqov, Qurban Haciyev, Safiga 9dliyeva,
Giilare Hasan-zad», Elvira Malikova
akad. M. Nagyev adina Kataliz va Qeyri- iizvi Kimya Institutu, Azarbaycan
e_colifefutur_e@mail.ru

Piroliz prosesi asag1 molekullu olefinlarin asas istehsal manbayi olsa da
bu proses zamani asas mahsullarla yanasi yan mahsullar da amsla galir. Maye
yan mohsullar imumi mahsulun 25-30%-2 qgoadorini togkil edir. Xiisusi ila
Azoarbaycanda (Sumgqayit soh., ARDNS, Azarkimya IB, Etilen-polietilen zavodu,
EP-300 qurgusu) piroliz prosesinds xammal olaraq maye mahsullar (benzin
fraksiyalar1) va ya onlarin qaz mahsullarla qarisig1 (BF+ Cz-C4) istifada olun-
dugu liclin maye yan mahsullarin miqdarinda yiiksak ragamlar nazars ¢arpur.
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Maye mahsullar iki ¢cesidda ayrilir: agir va yiingiil qatran [1-3].

Laboratoriyamizda yiingiil qatranin bir cox emal variantlar islanilmis-
dir. Ilkin tadqiqatlarda yiingiil qatranin tarkibinin cox zangin oldugu va bir ¢ox
giymatli komponentlar iiciin xammal ola bilacayi tadqiq olumusdur. Yiingiil
gatranin tarkibinin 60-70%-ini aromatik karbohidrogenlar (ssasan benzol,
toluol) taskil edir. Istehsalat hesabatlarinda olan yiiksak ragamlar va tarki-
binin giymatli komponentlar baximindan zanginliyi yiingiil qatranin samarali
emal texnologiyalarinin islanilmasini zarurilasdirir ve bu masalani aktuallas-
dirir [4,5].

Tarkibinda an ytlksak kiitlo payina malik olan komponent benzoldur va
ondan asasan etilbenzol v kumol istehsal olunur. Etilbenzol butadien-stirol
kaugukunun istehsalinda monomer kimi istifada olunur. Kumol isa oktan ads-
dini artirmaq ti¢lin yanacaq komponenti kimi istifads olunur, eyni zamanda
aseton vo fenol istehsalinda asas xammaldir [6]. Bundan basqa maye yan
moahsullar ham da neft-polimer gatranlarin istehsali iigiin vacib xammal sayilir
[7,8]. Yiingll qatran rektifikasiya olunaraq fraksiyalara ayrilmis, kub-qaligin
torkibinin neft-polimer qatrani ile zangin oldugu miiayyanlasdirilmis va on-
dan yiiksak keyfiyyata malik lak-boya, drtiik materiallar1 alinmisdir.

Aliman laklarin keyfiyyati standartlara uygun olan miixtalif kimyavi
tisullarla yoxlanilmis va ylingil gatran iki variantda emal olunmusdur. Ter-
miki voa katalitik tisullarla alinan laklarin keyfiyyat gostaricilori miiqayisali
xarakteriza olunmus va katalitik iisulla alina lakin daha davaml ve keyfiyyatli
oldugu muayyanlasdirilmisdir. Damir tabagalara ¢akilmis lakin dayanighilhigim
va keyfiyyatini yoxlamaq magqsadi il 25%-1i H2SO4 tursusu (I'OCT 4204-77),
3, 5 %-li NaCl (I'OCT 4233-77), 3,5, 10, 25, 40%-li NaOH (T'OCT 4328-77),
30%-li KaOH (T'OCT 24363-80), 25%-li HNOsz tursusu (I'OCT 4461-77)
mahlullarinda, laboratoriyada hazirlanmis daniz duzunun 3%-li mahlulunda,
[-12A markall mineral yagda (TOCT 20799-88) vo benzinda (NTS) 3 saat
miiddatinda saxlanilmis, elektrik keciriciliyi yoxlanilmisdir.

Termiki tisulla alinan lakin milayim saraitlards, ancaq katalitik iisulla
emal olunmus lakin standartlara uygun normalarda- biitiin saraitlords da-
vamli oldugu, har iki lakin elektirik keciriciliyi olmadig1 tadqiq olunmmusdur.
Alinan laklarin miixtalif saraitlora dézimlii olan oOrtiik materiali kimi va
elektrik keciriciliyi olmadig: iiciin elektrotexnikada izolyasiya materiali kimi
totbiqi mimkiindiir.
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CHEMICAL ROLE OF ORGANIC COMPOUNDS IN NANOCHEMISTRY
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Chemical Role of Organic Compounds in Nanochemistry Organic nano-

particles exist in nature and are widely used in industrial applications. They
are found in biological systems as protein aggregates, lipid bodies, and milk
emulsions, while in industry, they are commonly utilized in the food and cos-

metics sectors. Many creams, chocolates, and cakes contain nanoemulsions.
Additionally, organic nanoparticles play a crucial role in pharmaceutical for-
mulations, including liposomal vectors, polymersomes, polymer-protein con-
jugates, and polymer-drug conjugates.

Organic compounds contribute to nanochemistry in several key ways.

They stabilize nanoparticles against aggregation using agents such as polyvi-
nylpyrrolidone (PVP) and citric acid, which create electrostatic or steric barri-
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ers on the nanoparticle surface. They also assist in nanoparticle synthesis
through dendrimer-based polymer structures. Furthermore, organic mole-
cules modify nanoparticle surfaces to enhance functional properties. For in-
stance, thiol-modified gold nanoparticles interact efficiently with natural pro-
teins, making them valuable in biomedical applications such as targeted drug
delivery and biosensors.

One of the most significant applications of organic compounds in nano-
technology is in metal-organic chemical vapor deposition (MOCVD). This
technique enables the controlled deposition of organic reagents onto semi-
conductor surfaces, facilitating the formation of heterostructured semiconduc-
tor materials. Organic materials are also essential in optoelectronics and pho-
tonics. Organic photovoltaics convert solar energy into electricity, while con-
jugated polymers and molecules are utilized in organic light-emitting diodes
(OLEDs), contributing to flexible and high-efficiency display technologies.

In catalysis and energy applications, carbon-based nanomaterials such
as graphite and carbon nanotubes enhance reaction rates and improve energy
storage efficiency. These nanomaterials play a crucial role in lithium-ion bat-
teries, fuel cells, and supercapacitors. Additionally, organic nanomaterials
revolutionize nanomedicine by enabling targeted drug delivery. Liposomes,
composed of lipid-based spherical structures, deliver drugs directly to cells,
minimizing side effects and increasing therapeutic efficacy.

Advancements in nanochemistry and the synthesis of organic materials
continue to drive technological innovation, opening new opportunities in var-
ious industries. The interplay between organic chemistry and nanotechnology
will remain a key factor in future scientific and industrial developments.
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MALEIMID-STIROL-HEPTEN-1 UCLU BiRGO POLIMERININ ALINMASI VO
SORBSiYA XASSOLORININ OYRONILMOSi
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Elm va texnikanin inkisafi sanayenin inkisafina va genislonmasina yol
acir. Sonaye insanlarin ehtiyaclarini garsilayir, lakin eyni zamanda tabiate do
moanfi tosirsiz otiismiir. Su, hava, torpaq miixtalif toksiki tosirli maddalarla
cirklanir.

otraf miihitin ¢irklandiriciloarden temizlanmasinda adsorbsiya lisulu 6z
samaraliliyi ila secilir. Sorbentlarden qaz ve maye miihitlorinds olan miixtsalif
cirkondiricilorin, zoharli maddslarin c¢ixarilmasi liclin istifads edilir. Sorbent-
larin asas tatbiq sahalarina ekoloji kimya, kimya va sanaye proseslari, tibb,
gida sanayesi sahalalarini nlimuna gostarmak olar.

Agir metallarin, neft sizmalarinin, boyaq maddalari kimi zaharli mad-
dolorin sudan veo havadan tomizlonmoesi mogsadi ilo ekoloji miidafiada
sorbentlar shamiyyatli rol oynayir. Odur ki, daha effektiv, tokrar istifads edila
bilan, iqtisadi semarali va ekoloji cahatdan dayanigl funksional sorbentlarin
hazirlanmasi aktual masaladir.

Maleimid-stirol-hepten-1 ii¢lii birga polimeri sorbent olaraq istifads
etmak maqsadi ile malum metodika iizra alinmigdir. Polimerlasms ii¢iin ma-
lein anhidridi, stirol v hepten monomerlari 2:1:1 mol nisbatinda goturdiik.
Inisiator olaraq AIBN istifada etdik. Magnit qarisdiric1 vasitasila halledicide
tam hall olana qadar qarisdirilir. Qarisiq 70-90° C temperaturda fasilasiz qa-
risdirmagla quzdirihir. Uglii birgs polimerin alinmasi radikal birga polimerlas-
ma mexanizmi Uizra gedir. Proses bitdikdan sonra garisiq soyudulur. Polimeri
¢O6kdlirmak {i¢lin etanol istifads edirik. Filtr kagizi ila siizdiiylimiiz ii¢li birga
polimeri vakuum-quruducu skafda qurudurug.

9dabiyyat
1) A.Dabrowski, Adsorption - from theory to practice”, Advances in Colloid and in-
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2) K.nglezakis, A.Poulopoulos, Adsorption, lon Exchange and Catalysis: Design of
Operations and environmental applications, Elsevier, 2006, p.126.

27


mailto:k.mahammad2022@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

NEFT EMALI SONAYESI MU9SSiSOLORINDO FOVQOLADD HALLAR
ZAMANI YANGINDAN MUHAFIZ9SIiNiN AVTOMATLASDIRILMIS
IDARODETMO SISTEMININ YARADILMASININ ELMI OSASLARI

Somoadaga Rizvanl, Lala Hiiseynova
Azarbaycan Dévlat Neft va Sanaye Universiteti, Azarbaycan
rizvanlisemedagal70@gmail.com

Toaqdim edilon elmi-tadgiqat isinde asas magsadi neft emali sanayesi
miiassisalarinda fovgalads hallar zaman yangindan miihafizasinin avtomat-
lasdirilmis idarsetms sisteminin yaradilmasinin elmi asaslarindan bahs edir.
Burada avtomatlasdirilmis komplekslarinin hazirlanmasi va yaradilmasi, yan-
ginla miibariza ve fovgalads hallarin avtomatlasdirilmasi sistemlarinin idars
edilmasi va sinaqlarinin aparilmasinin problem sahasinin inkisafinin shamiy-
yati, onlarin milli iqtisadi shamiyyati potensial tahliikali neft emali sanayesi
miiassisalarinin yangin va foévgalada hallarin miihafizasi sistemlarinin inten-
sivlasdirilmasi va kompiiterlasdirilmasi lizra islarin miqyasinin artirilmasi, is-
tehsalin avtomatlasdirilmasi va sabakanin faaliyyatinin inteqrasiya olunmus
idars edilmasi iizra islarin miqyasinin artirilmasidir.

Tadgiqatin asas maqgsadi neft emali sanayesi miiassisalarinda yangin-
dan miihafizasi Uzra avtomatlasdirilmis idarsetma sisteminin monitoringi va
sinagi tictin model va alqoritmlarin hazirlanmasi va tatbiqidir.

Son 5 ilin (2013-2017) analitik malumatlarina asasan, neft-qaz¢ixarma
va neft-kimya sonayesi miiassisalorinda 84 qoaza bas verib, onlardan 25-i partla-
yisla bagh olub. Bu, gazalarin iimumi sayinin 30%-ni tagkil edir. Qazalarin 34-i
yangin (40%) va 25-i tohliikali maddalarin buraxilmasi ile bagh olub. Bu da bas
vermis badbaxt hadisalarin imumi sayinin 30%-ni taskil edir. Kompleks tahli-
lin naticalari neft emali miiassisalarinda sanaye va yangin tahliikasizliyinin ta-
min edilmasinda ilk alagalandirici kimi yangindan miihafizanin avtomatlasdiril-
mis sistemina (YMAS) inteqrasiya olunmus avtomatlagdirilmis yangindan
miihafiza sisteminin yaradilmasinin miitlaq ve zaruri oldugunu tasdiq edir. Bels
ki, material va istilik axinlarinin optimal rejimds sabitlosmasini tomin edsn
yuksak samarali avtomatlasdirilmis proseslarin idars edilmasi sistemlarinin ya-
radilmasi, fovgalads vaziyyatlarda tamir personalinin effektivliyinin artirilmasi,
moahsulun keyfiyyatinin yiiksaldilmasi, istehsalin atraf miihit ve yangin va part-
layis tohliikasizliyinin tomin edilmasi zoruridir [1].

28



Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

Sakil 1. Yangindan miihafizasinin avtomatlasdirilmis idarsetma sistemi va
sinaq kompleksi:1 - sinaq kamerasy; 2 - tosir edan amilin generatoru; 3 - sensor
bloku;4 - detektor bloku; 5 - idarsetma bloku; 6 - nazarat-6l¢ii cihazi; 7 - birinci pro-
sessor bloku; 8 - ikinci prosessor bloku; 9 - planset kompiiter;10 - malumatin kollek-
tiv nlimayisi U¢iin blok; 11 - icraedici elementlar bloku;12 - Bildiris bloku

Yangin va fovgealads hallarda miihafize sistemlarinin elementlarinin
idara edilmasi v sinag1 prosesinin avtomatlasdirilmasi saviyyasi hesablanir.

Avtomatlagdirmanin saviyyasi K gostaricisinden (Kmax = 1), onun
standart giymeti 0,75-0,9 araligindadir. K gostericisi asagidaki tenlik ils
miiayyan edilir [2]:

K:Z 212 (XiKi ai, i=1

burada K; fordi idarsetma funksiyalarinin avtomatlasdirilmasi saviyyasinin
gisman gostaricilaridir; a; - funksiyalarin "shamiyyati"nin koeffisientidir ki, bu
funksiyanin imumi idarsetma prosesinda nisbi shamiyyatini miiayyan edir.

Avtomatlagdirilmis proses idarsetma sisteminin idars edilmasi va
sinaqglarinin aparilmasi prosesinin avtomatlasdirilmasi saviyyasinin miiayyan
edilmasi vo avtomatlagdirilmis proses idarsetms sisteminin sinaqdan kegi-
rilmasi probleminin halli iiciin hamin saviyyanin hesablanmasinin standart
metodologiyasi asas gotiriliir [3].

9dabiyyat
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OTXO0AbI IOJIUITUJIEHTEPE®TAJIATA:
COCTAB, BJIMAHHUE U IOTEHIUAJI UCITOJIb30BAHUA

®aTruma 'agxkusage, Pacum A10cCMaHOB
BbaxkuHckutl l'ocydapcmeeHHblll YHUsepcumem, Azep6atioxican
hacizadefatimaZ @gmail.com

B HacTosilee BpeMsi OTXO/bl NOJU3TUIEeHTepedTaNaTa SABIAITCA OJ-
HOM M3 GOJIBLIMX M TIJI06AJbHBIX 3KOJOTHYeCKUX MpobseM. [lonuaTuneHTe-
pedrtanat (I13T) koTOpBIM TakXe HasbIBaeTCs JIaBCAHOM, GJsarojapsi cBoei
BBICOKOU MeXaHUYeCKOM U XMMHUUYECKOU CTOMKOCTH, LINPOKO UCHOJIb3yeTCs B
NPOMBILIJIEHHBIX MacuITabax, Ipyu MPOU3BOACTBE OYThIJIOK JJIs1 HAUTKOB, a
TaKXXe MIMPOKO NPHUMEHAKTCA B YIAKOBOYHOM NpOMbIIIeHHOCTH. Ho anu-
TeJIbHOE Hepa3pyllaeMOCTb OTXOJO0B, a TaKKe HaKOIlJIeHHe 3THUX OTXOJO0B B
OKpy:Kalolllel cpefie OKa3blBaeT CEpbe3HOE BJIMUSHHE Ha IKOJOrMYecKUi Oa-
JlaHC. B aHHOM HccejOBaHUMH HU3y4aeTCd COCTaB OTXOJOB IMOJUITHJIEHTe-
pedTasnaTa, UX BO3/eMCTBUE HA OKPYXKAWILYO Cpelly U BO3MOXKHbIe 06J1acTH
npuMeHeHus [1]. YuuTeiBas, uTo ynpaBieHue U nepepab6orka [19T-oTxonoB
SIBJIIETCS OJHOU M3 Ba)KHBIX Hay4YHBIX U TE€XHOJIOTMYECKHX NpobJieM COBpe-
MEeHHOCTH, U3y4YeHHe BONpoca Ha 3Ty TeMy MMeeT 60JibllIoe 3HaYyeHHe Kak C
3KO0JIOTUYECKOM, TaK U C IKOHOMHYECKOW TOYKHU 3pEeHHUS.

[13T - 3TO TepMOMIAaCTUYHBIN MOJMMEDP KOTOPBIH, 06/1a/laeT BHICOKOH
MexaHU4YeCKON MPOYHOCTBI0 U TEPMOCTOMKOCTbIO. [JIaBHBIM NyTeM IoJy4e-
HUA IBJISIETCA peaKlys 3TUJIEHIJINKOJIA ¢ TepedTaseBou kucaoTsl [19T npo-
3payHbll, JIETKUH, a TaKKe 6J1aroZjapsi BJaroCTOMKOCTH LIMPOKO KCII0JIb3yeT-
CA A1 yIAKOBKH MUILEBBIX NPOJYKTOB U HAMTKOB. Ho 3TO yBesnmunBaer ero
YCTOWYMBOCTb K OMOJIOTUYECKOMY Pa3JIOKEHUIO, B Pe3y/IbTATE YEro, OTXObI
JUIUTEJIbHOEe BpeMsl coxXpaHsieTcsl B okpyxatouieil cpese. Otxoanl 13T npe-
MMYIECTBEHHO BXOJAT B COCTAaB TBePAbIX KOMMYHaJ/IbHbIX OTXOZ0B U 06.Jia-
Jlal0T CIIOCOOHOCTBIO COXPAHATHCS B MPUPOJHOM cpeJie HA NPOTSKEHUH Be-
KOB. 3TO MPUBOJAUT K 3arpsiI3HEHUSIM B BOJiE, BOJ0EMAX, A TAKXKe B ouBe [2].

Jlutrepatypa
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2) G.P.Karamanos, M. ]. John, FranchettiPlastics Recycling: Challenges and Opportuni-
ties” Nova Science Publishers; 2010
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THE iNFLUENCE OF TECHNOLOGICAL PARAMETERS ON THE KiINETICS
OF TRICHLOROBUTENES

Ulker Shabizadeh?, Aysel Shirinovaz, Arif Efendis,
Gunel Azimova3, Nigar Hashimova?

!Baku State University, Azerbaijan
2Azerbaijan State Oil and Industry University, Azerbaijan
3Institute of Catalysis and Inorganic Chemistry
named after acad. M.Naghiyev, Azerbaijan
ezimova2015@gmail.com

As we know, developing new technologies that lead to efficient use of
raw materials and waste-free production is an important challenge. The
conversion of chlorohydrocarbons, which are waste products and have not
found wide application areas, into maleic anhydride and its chlorinated
derivatives, monochloromaleic (MXMA) and dichloromaleic (DXMA) anhydri-
des, chloromaleic, chloroacetic, and chloropropionic acids, which have very
wide application areas, is of practical importance. Considering that this also
solves the environmental problem, that is, the chlorohydrocarbons released
into the environment are converted into important chemical compounds, it
becomes even more clear that the problem is particularly important. The
reaction is mainly carried out in the presence of V-P-O oxide catalysts. [1-3].

In order to study the mechanism of catalytic oxidation reactions of tri-
chlorobutenes, it is important to study in detail the kinetic regularities of their
oxidation.

Table
Effect of water contentration on the rate of oxidation reaction of trichlorobutene.
T=713K, t=0.6 sec, TXB:02=1:30

Yhz0, 10-4 mol/1 W -107mol/gs
Wrxs Whoxma Weoz
1,5 3,0 1,2 2,0
2,0 3,0 1,2 1,4
2,5 2,7 1,0 1,2
3,0 2,0 1,0 1,2

Various factors have been used to study kinetic studies. For example:
water concentration, effect of temperature, time, etc. The effect of water
concentration on the rate of trichlorobutene oxidation reaction was studied in
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the table below. As can be seen from the table, the effect of water concen-
tration on the reaction rates is pronounced here. At the same time, it plays an
important role in the oxidation process.
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Among the substances with a wide range of applications in the petro-
chemical industry, esters and compounds based on them have a special place.
Both simple and complex esters play an important role in the production of
pharmaceuticals, polyesters, biologically active substances, polymeric sub-
stances, oils, and additives to biodiesel fuel. In an esterification reaction, to
shift the equilibrium in the direction of obtaining esters, it is necessary to take
an excess amount of one of the components. Therefore, since taking an excess
amount of alcohol leads to the formation of undesirable by-products, anhyd-
rides are taken in excess, since they dissolve somewhat slowly in alcohol.
Although the ethyl alcohol and dichloromaleic anhydrides taken for the
esterification reaction were pure substances, they were further purified when
the reaction was started. The anhydrides were obtained in pure form by
sublimation before the reaction. The alcohols taken for the reaction were also
rectified before the reaction [1-3].

The esterification process was carried out in two ways with the pres-
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ence of zeolite catalysts. In the first method, it is carried out only to determine
the activity of the catalysts and the initial optimal conditions of the reaction,
and in the second method, it is carried out to determine the Kkinetic
regularities of the esterification process. A comparison of the yield of the
substances obtained using these methods and the conversion of the anhydride
for the etherification reaction of dichloromaleic anhydride with ethanol is
given in the table. From the obtained results, it can be seen that the yield of the

complex ester is higher in method I.
Table
Esterification reaction of dichloromaleic anhydride with ethyl alcohol
in the presence of HZSM zeolite catalyst

Yield, %
Conversion, % | Simple ester | Mono ester | Complex ester
Method I 95 7 11 88
Method II 98 13 6 55
Mixed method 97 5 15 81
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SYNTHESIS OF MANGANESE FERRITE
BY SOL-GEL AUTO COMBUSTiION METHOD

Gunel Azimova, Yegana Jafarova
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ezimova2015@gmail.com

As you know, ferrites consist of iron oxide and metal oxide. Manganese
ferrite was obtained by various methods. These methods are such as hydro-
thermal, co-precipitation, sol-gel combustion method and etc [1]. The sol-gel
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autocombustion method is widely used among them. The main advantages of
this method include low energy consumption, short synthesis time and etc [2].

Manganese ferrite was synthesized by sol-gel technology with autocom-
bustion. Manganese nitrate Mn(NO3)2 *3H20, ferric nitrate Fe(NO3)3 -9H:0, cit-
ric acid (CsHgO7 *H20) have been used as starting materials for preparation of
manganese ferrite. Citric acid was taken as a complexing agent and “fuel”.
Firstly, metal nitrates and citric acid were dissolved in minimum amount of mix-
ture solution of deionised water. Finally three solutions are mixed in another dish.
Furthermore, a small amount of ammonia was added to the solution in order to
modify the pH value to about 7 [3]. Then solution was stirred on a magnetic stir-
rer heated for 1 hour. Continuously, after they were heated in a drying cabinet
and at a temperature of 130-550°C combustion occurred (Fig 1).

Figure 1. Manganese ferrite (MnFe204) obtained by sol-gel autocombustion method

The results were measured by X-ray phase analysis and BET method.
The specific surface area of the obtained powder was determined by low tem-
perature nitrogen adsorption by the BET method and as a result showed 5
m2/g. X-ray diffraction analysis of the product was carried out on a Phaser D2
automatic diffractometer (Bruker). It was found that manganese ferrite is
formed.
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CHEMICAL INVESTIGATION OF ANTIRADICAL ACTIVITY IN DARK-GRAIN

Fatmaxanim Azizova, Aslan Heybatov
Baku State University, Azerbaijan
fazizovaZ8@mail.ru

Corn Varieties Dark-grain corn varieties contain bioactive compounds
with strong antiradical activity. This study examines their chemical composi-
tion and antioxidant capacity using analytical chemistry techniques. Spectro-
photometric assays such as DPPH and FRAP determine antiradical potential,
while HPLC quantifies phenolic compounds. Results indicate that dark-grain
corn varieties possess substantial antioxidant properties, making them valua-
ble for health-related applications.

Rich in polyphenols, anthocyanins, and flavonoids, dark-grain corn can
help neutralize free radicals, reducing the risk of oxidative stress-related dis-
eases such as cardiovascular disorders and cancer. The chemical analysis of
these compounds provides insights into their potential applications in phar-
maceuticals, food chemistry, and nutraceuticals.

Dark-grain corn extracts were obtained using ethanol-based solvent ex-
traction. Antioxidant activity was assessed through the DPPH method at 517
nm and FRAP at 593 nm. Phenolic compounds such as ferulic acid, catechin,
and anthocyanins were quantified via HPLC. Results show high DPPH scaveng-
ing activity (75-90% inhibition), strong FRAP reducing power, and a signifi-
cant correlation with phenolic content. Anthocyanins and flavonoids emerged
as key contributors to antioxidant activity.

These findings highlight dark-grain corn as a promising functional food
ingredient. Its incorporation into daily diets may enhance antioxidant defens-
es and mitigate oxidative damage. The study also suggests its potential as a
natural food preservative, reducing reliance on synthetic antioxidants.

In conclusion, dark-grain corn varieties exhibit notable antiradical
properties due to their high phenolic content. Further research on bioavaila-
bility and processing optimization could enhance their commercial and health
applications.
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CuHTe3a U U3y4yeHHUe Pa3IMYHbIX 3JIeMEHT COJleprKalllUX U, B YaCTHOCTH
docdop conepkalX UH/0JI0B IPe/CTaB/IANACh aKTYalbHOM.

B Hacrosmiel paboTe MpUBOJATCA AaHHbIE MO CHUHTe3y docdopuimpo-
BaHHBIX T'MAPA30HOB Pa3/JIMYHOTO CTPOEHHUS C LieJIbI0 Ja/JbHEHNIIEro X UCHOJIb-
30BaHUs B CHHTe3e N0JIMyHKLMOHAMBHBIX pochop comeprKalliux HH/0JIO0B.

Peaknueid 3ameleHHbIX GOCHOHYKCYCHOTO ajbjervja ¢ QpeHus-
TH/ipa3uHaMU N0J1y4yeHbl I'M/Pa3oHbl U 03a30HbI

0]
1:1 EtO_|I
—

I P—CH—C=NNHPh
X-H E07 1|
EtO O X H
>g_ CH—¢?  _HaNNHPh . Fpason
N
EtO | H
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1:2 t
— » SP—C—C=NNHPh
X-Cl EtO
NNHPh
2 03a30H

F'uapa3oH 1 ¢ XOpPOUIMM BBIXOZIOM TakKKe MOJIyuYeH MPU peakiyM aneTaned
docdhoHyKkcycHOro anpjeruga ¢ GeHUJIruapa3uHoM B MPHUCYTCTBUM KHCJOT-
HbIX KaTaJIM3aTOPOB.
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o 0
EtO\II SOR iy EOL
—CH—CH ALNNAPE SP—CH—C=NNHPh
BO” [ ~Nor H O

X X H
1

Be3yc/0BHO, MOMCK ONTUMAJbHBIX YCJOBUN LUKIU3ALMU MOJYyYEHHBIX THU[-
Pa30HOB B UH/0JIbI CBS3U C BBIICHEHUEM 3aBUCUMOCTHU KaTaJUTUYECKOU aK-
THUBHOCTHU C ero GU3NKO-XUMUUYECKUMU CBOMCTBAMU. TaKUM KaTajJu3aTOpoOM
MOCJIYKUJI TpOKaJieHHbIN pu TeMnepaType ~ 300 °C Al,Os.

B pe3ysnbTaTe nHAOMM3AUUN peHUATHApa3oHa GocHOHYKCYCHOTO ajlb-
Jeruzaa B npucytctBuu Al,O3, mpokanenHoro npu ~ 300 ° C, 6611 moJsydeH [3-
dochopunrpoBaHHbIH UH0J1 3 C BbIX00M 8-10 %

P(OEt)z

o
EtO_|l

SP—CH,—CH=NNHPh —22% » QU/ + NH; + PhNH,
EtO

1

Huskuil BbIxo[, KOHEYHBIX MPOAYKTOB peakL U BUAUMO, 06YCI0BJIEHO
NPOCTPAHCTBEHHBIMU M 3JIEKTPOHHBIMH pakTopaMu. [ledCTBUTENbHO B JIU-
TepaType oTMe4deHO [1], 4TO B YCJOBHSX reTepOreHHOro Kartajausza N-
3aMelleHHbIX THM/[Pa30HOB B COOTBETCTBYIOIIMM WHAOJ NPOTEKaeT 3Ha4U-
TeJIbHO TPY/IHEE, YeM He3aMelleHHbIX.

B yka3aHHBIX YCIA0BUSX UH/0/IM3aLUsA OJTYIEHHOTO 03a30Ha 2 B COOT-
BETCTBYIOIIUHN UH/I0J He TPOUCXOAUT (HAOJII0JAaeTCs OCMOJIEHHE CMECH ).
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Basiex UcmaniioB, UckaHaep MameaoB,
Paku¢ 'aceimoB, Hu¢gtansl l0cyGoB
BbakuHckutl l'ocydapcmeeHHblll YHUsepcumem, Azep6atioxcau
yniftali@gmail.com

B nmpojo/mKeHUn MPOBeIEeHHbIX UCCAEe0BAaHUNA U3yYeHa peaKlus TPH-
atuidocouTa C B-XJI0P3ITUIOBBIM 3QUPOM-Y-XJTOPMETUIOBOU KUCIAOTHI (1) B
KUNsLEeM ToJayoJsie B cooTHoueHuu 1:1 u 2:1. be3yc/jioBHO IpU COOTHOIIEHUU
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2:1 cneoBasio 661 0XKHAATh 06pa3oBaHue AudochoHaTa 2, TOrAa Kak B COOT-
HolieHUU 1:1 BO3MOXXHO o6pa3oBaHUE OJHOBPEMEHHO JBYX $ochOHATOB B
cMmecu 3 U 4. Peaknysi B 060UX C/Iy4asix CONMPOBOXKAAETCS C 0OUIbHBIM BbljIe-
senneM C;HsCl. Kak u mpepamnosiarasoch, B COOTHOIIEHWH 2:1 MMeeT MecTO
BCTYILJIEHUS] 000MX aTOMOB XJiopa B peakidi Ap6y3oBa ¢ o6pa30BaHHEM
audocdoHaTa 2, a B cooTHoueHUU 1:1 mpoTekaeT KOHKYpPeHTHasl peakLus,

KOTOpasl NPUBOJUT K 06pa3oBaHUI0 cMecH JBYX pocdoHaToB 3 u 4
[¢]

0 Il Il Il
CICH,CH,CH,—C—OCH,CH,Cl + 2P(OEt); — L0 o (E(0),P— (CH,);— C—OCH,CH,P(OE),

oiéoie

1 2

P(OEN)3
oieoie, 110°

0

(Eto)zp-—-CHZCHZCHZ—!——OCHZCHZCI + ClCHZCHZCHZ—-—yl"‘O—CHz(szlll(OE‘)z

3 4

JlOBOJIbHO MHTEepeCHbIE pe3y/IbTaThl I0Jy4eHbl IPU KOHJAEHC AU TPU-
atTuadochoHaleTaTa C XJIOPAHTHAPUAOM [-6pOMIPONHOHOBON KHMCJIOTHI B
NPUCYTCTBHUH HATPHUA. ]_Ie}lb AAHHOI0O UCCjieJOBaHHUA COCTOAJ BeAJEHHUHU METO-
AOM aAllWJINPOBaHUA 6pOM3TI/IJ'[bHOl"O Q)parMeHTa 10 aKTUBHOMETHJIEHOBOM
rpynne ¢ochoHaTa B NPUCYTCTBUM HaTpus. PesysibTaThl uccaefoBaHUs MO-
Ka3aJiy, 4YTO alluJIMPpOBaHHE NMPOTEKAET 110 aTOMYy KHUCJIOPpOJa O6p83y;[ Helpe-
Ae€JIbHOE allnJIbHOE ITPOU3BOJHOE 5

(¢}

201 —ﬂ—CH cipr  (EtO)P OEt
(Et0),P—CH,—C—OEt — > o Ne=c"

/
N H \O—|C—CH2CH2Br

5 O
[lo panHeiM fAMP-cnekTpa npoaykt 13 cyuiecTByeT B CMeCH B BHUJE
JIBYX reoMeTpU4YecK1uX U30MepOB.
[IpofyKT 4 ¥ NPUCYTCTBUM METAJJIMYECKOr0 HATPUA AaeT LUKJIO-TIPO-
MaHOBOE MPOU3BOJHOE 6.
0 0
I I Na ) o—cuycn |E|’(0Et)
CICH,CH,CH,—C—O—CH,CH,P(OEt);, 5 2 2
4 6
Takum 06pasoM, MOABOJS UTOTU AAHHOTO WCC/Ae[0BaHHWA MOXHO 3a-
KJIIOYUTb, YTO NOAXOAALMM (parMeHTOM [Jif TOJIydeHHUs LUKJOo-Npomna-
HOBOTO [IUKJA CJIeAyeT CIUTATh Y-XJI0pOyTa-HOUIbHbIN GparMeHT.

CTpyKTypa BCeX MOJIyYeHHBIX COeJUHEHHUU MOJTBEpPKJeHbl JAaHHBIMU
1H u 13C AMP cnekTpoB
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NEOPENTILQLIKOL 9SASINDA KOMPLEKS EFIRLORIN SINTEZI

Fatmaxanm 9liyeva, Rufana Mammadova, Normina Cavadova
akad. Y.Mammadaliyev adina Neft-kimya Proseslari Institutu, Azarbaycan
rufana.mammadova.991 @gmail.com

Miirakkab efirlor kimyavi xassalari va totbiq sahslarinin genisliyi ila
miixtalif sahalarada ve giindalik hayatda istifads olunurlar. Onlar asasan qida
sanayesi, farmakologiya, atriyyat sanayesi, tibb va s. sahalards, sintetik siirtkii
yaglarinin asasi ve komponenti kimi, plastifikator kimi genis todbiq sahasina
malikdirlar [1-4].

Tagdim olunan is neopentilqlikol asasinda kompleks efirin sintezina hasr
olunmusdur.

Reaksiya mexaniki qarisdirici, aks soyuducu, termometr va Din-Stark sua-
yiricist ila tomin olunmus lichogazli kolbada, iki marhalada aparilir. Birinci
marhalada kolbaya malon tursusu va alifatik spirt (1:1 mol nisbatinda) alave
edilir. Katalizator kimi Seokar-2 (reaksiyaya giron qarisigin 1,5%-i qoadar)
gotiiriliir. Reaksiya zamani alinan suyu ayirmagq tli¢iin halledici kimi o-ksilol-
dan istifads edilir. Reaksiyanin sona catmasi ayrilan suyun migdarina va tursu
adadinin giymatina gore tayin edilir.

Ikinci marhslada alinan eterifikat {izerina 2:1 mol nisbatinda neopentilg-
likol alave edilir. Reaksiya 145°C temperaturda katalizator istirakinda apari-
lir. Reaksiyanin sonunda amala galan mahsul sarimtil rangli mayedir. Reaksiya
asagidaki sxem tlizre gedir:

COOH COOC,Hq OH
kt, t ki, t
2 + 2C,HO0H ——» + CH;, CHy —2' p
2H,0 2H,0

COOH COOH OH

| 1
0COCH,CO0C,Hy
kit
2HO0 CHs
OCOCH,CO0C,Hy
Sintez edilmis efir distills edilarak ayrilir.
Reaksiyani qarsiligh tisulla apararaq kompleks efir sintez edilmisdir. Bu
zaman 1-c1 marhalada 1:2-ya mol nisbatinda neopentilglikol ve malon tursusu

gotliriilmis, sonra, 2-ci marhalada iizarina alifatik spirt (1:2 mol nisbatinda)
alavs edilmisdir. Reaksiya asagidaki sxem iizra gedir:
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OCOCH,COOH

OH cooH Kt

H CH ——» CHjy CHj +2CHyOH——>

CHj 3 +2 210 -2H,0

oH COOH OCOCH,COOH
! 11

OCOCH,CO0C,Hg
kt, t
CH,

> CH;
o I—OCOCH2C00C4H9

Hor iki istiqamatde eyni madds sintez edildiyi IQ ve NMR spektroskopiya
tisullar ilo tasdiq edilmisdir. Neopentilglikolun kompleks efirinin 1Q spektirinda
asagidaki udulma zolaglar1 miisaids edilir. CHsz-, CH,- gqruplarinin C-H rabitslarinin
deformasiya (1379,1412,1465 sm) va valent (2874, 2935, 2960 sm) ragslari,
miirakkab efir qrupunun C-O rabitasinin valent ragslari (1146 sm) ve mirakkab
efir grupuna maxsus C=0 rabitasinin valent ragslari (1732 sm) geyds alinmisdir.

9dabiyyat
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1,1,1-TRIMETILOLPROPANIN ALIFATIK MONOKARBON TURSULARI iL9
MUXTOLIF FUNKSIONAL TORKIiBLI MURDKKOB EFIRININ SINTEZi
VO TODQIQI

Anar Sorifov, Hiiseyn Qurbanov
akad. Y. Mammadaliyev adina Neft Kimya Proseslari Institutu, Azarbaycan

sh-anar@mail.ru

Miiasir dovrds texnikanin siiratli inkisafi siirtkii materiallari, o ctimls-
dan siirtkil yaglar1 qarsisinda kaskin talablar qoyur. Bels ki, istifads olunan
surtkii yaglar1 genis temperatur intervalinda (2250°C-manfi 60°C), yiiksak
tozyiq altinda isloyon masin ve mexanizmlarin siirtiinen vo toxunan sathlori
arasinda davaml ortiik tabaqasi yaradmaqla onlarin daimi islomasini temin
etmalidir. Bu néqteyi nazardan tarkibinda miixtslif funksional qruplar, aktiv
markazlar, (3 vaziyyatds H atomu olmayan 4-1ii C atomu, nisbatan yuxari mole-
kul kiitlasi olan yeni miirakkab efir tipli birlasmalarin sintezi va tadqiqi miiay-
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yan elmi vo praktiki shamiyyat kasb edir.

Bu tipli miirakkab efirlorin alinmasinda istifads olunan 1.1.1-trimeti-
lolpropan (TMP) yag aldehidinin formaldehidle NaOH istiraki il aldol kon-
densasiyasi yolu ila sintez olunur.

CH3CH2,CH2CHO + 3HCHO + NaOH — CH3CH»C(CH,0H)3 + +HCOONa

Sonraki marhalada TMP-nin kapron va pelarqon tursulari ila simmetrik,
geyrisimmetrik, qarisiq efirlori sintez olunmus, onlarin fiziki-kimyovi xassale-
ri oyranilmisdir. Malum olmusdur ki, bu efirlor 2mm.s.st. tazyiqla180-192°C
temperaturda  gaynayan, 1,4485+1,4567 suasindirma  omsalina,
0,9692+0,9772 sixliga, 129+169 vahid 6zliiliik indeksina malik birlasmalardir.

Ozliiliik-temperatur gostaricilarina galincs, onlarin 40°C-da 6zliiliiklari
12,82+24,86 mmz2/s, 100°C-da isa 3,29+5,51 mm2/s olmusdur. Efirlarin quru-
lusu hamginin 1Q ve NMP spektraskopik metodlarla tesdiglonmisdir.

Sintez olunmus miirakkab efirlarin yeni stirtkii yaglari kimi tedqiq olun-
masl Ugiin onlarin termiki, termooksidlesma, yaglama xassalarinin dyranilma-
si istiqgamatinds hazirda elmi-tadqiqat islari davam etdirilir.
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ETILENDIAMINTETRASIRKO TURSUSUNUN DIETANOLAMINLO
QARSILIQLI TOSIRINDON SINTEZ OLUNMUS AMIDLORIN NA*+, K*
DUZLARININ H.S MUHITINDO KORROZIYA INHIBITORU KiMi T9DQIQi

Teyyub ismayilov, ismayil ismayilov, Rohima Farhadova,
Sevda 9sadova, Forida Tahirova, Mahsati Qafarova
akad. Y.Mammadaliyev adina Neft Kimya Proseslari Institutu, Azarbaycan
rehime.ferhadova@mail.ru

Neft sanayesinda istifads olunan avadanliglarin H,S va karbon qazi mii-
hitinda korroziyasi ciddi problemlar yaradir. H,S korroziyas xiisusila oksige-
nin va sulfidlarin istiraki ilo shamiyyatli deracada giiclonir. Bu ciir korro-
ziyanin qarsisinl almaq liglin miixtalif inhibitorlardan istifade edilir. 1980-c1
ilo gadar elma malum olan inhibitorlarin say1 5 mindan ¢ox idi. Buna baxma-
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yaraq yeni an tasirli inhibitorlarin axtarisi davam edir [1,2].

Neftda hall olan inhibitorlarin sintezi ve sanayeda tadbigqi ilo Y.H.Mam-
madoliyev adina Neft-Kimya Proseslari Institutu, Azerbaycannda AMEA-nin
miixbir lizvi V.M.Abbasovun rahbarliyi altinda genis tadqiqat islari aparilaraq
hamkarlari ils birlikde VFIKS-82 inhibitoru yaradilmis, kegmis SSRi-nin miix-
talif neft yataglarinda sinaqgdan kegirilmis va tadbiqi taskil edilmisdir [3, 4].

N.LMiirsalov [5] ve hamkarlar trietanolamin va texniki neft tursular asa-
sinda sintez etdiklori imidazolin téromslorinin garisqa vo sirke tursulari ilo
miixtalif mol nisbatlarinde komplekslarini almis ve onlarin hidrogen-sulfidda
hall olmus ikifazali su-kerosin miihitinda Ct3 markal poladin korroziyasina te-
sirini dyrenmislar. Miiayyan etmislar ki, tadqiq olunan komplekslar H>S miihi-
tinds 10 mq/1 gqatihgdan baslayaraq 90%-dan yuxar1 muihafizs effekti gostorirlar.

Gorindiyld kimi avadanhqglarin korroziya problemi ila miibariza apar-
magq Ucln tadbiq edilen {isullar arasinda inhibitorlardan istifade an sada vo
effektiv olub iqtisadi baximdan da alverislidir [6].

Buna gore H.S korroziyasindan miihafize edsan yeni inhibitorlarin ya-
radilmasi neft sanayesi iigiin aktual bir problem olaraq qalmaqdadir.

Deyilanlari nazars alaraq laboratoriyamizda etilendiamintetrasirks tur-
susunun (EDTST) va dietanolaminla (DEA) miixtalif mol nisbatlorinde amid-
lori sintez edilmis, 1Q spektrlari ¢akilmis, quruluslar1 arasdirilib tosdiq edilmis,
10%-1i mahlullar1 hazirlanmus, fiziki-kimyavi gostaricilari tayin edilmisdir.

Miixtalif mol nisbatinda sintez edilmis bu duzlarin 10%-1i mahlullarinin
H>S miihitinda 50, 100, 150, 200 mq/] qatililglarda 6 saat miiddatinda metal
l6vhalarin korroziyadan miidafisasi 6yrenilmisdir.

EDTST-nun DEA-lo miixtalif mol nisbatlarinda sintez olunmus amidlarin
Na, K duzlarinin 10%-li mahlullar1 hazirlanmis H,S miihitinds korroziya inhi-
bitoru kimi tadqgiqatlart malum metodika il aparilmisdir. Miiayyan edilmisdir ki,
1:1 mol nisbatinds sintez olunmus amidin Na duzunun 10%-1i mahlulu 50 mq/1
gatihqda 58,4%; 100 mq/1 qatihgda 86,8%; 150 mq/Il qatilqda 91,87%; 200 mq/1
gatihiqda 97,6% miihafizo effekti gostarir. 1:1 mol nisbatinda sintez olunmus
amidin K duzu isa mahlulu 50 mq/1 qatiiqda 44,9%; 100 mq/1 qatiliqgda 61,4%;
150 mq/1 qatihqda 72,6%; 200 mq/1 qatiligda 89,5% miihafizs effekti gostorir.

1:2 mol nisbatinda sintez olunmus amidin Na*, K* duzlarinin 10%-li
mahlullarin1 miixtslif qatiliglarda hidrogen sulfid korroziyasina qarsi miiha-
fizo effekti 6yranilmis, miiayyan edilmisdir ki, Na duzunun 10%-1i mahlulu 50
mgq/] gatihiqda 60%; 100 mq/1 qatihqda 71,8%; 150 mq/1 qatilgda 87,9%; 200
mgq/l qatihgda 97,9% olur. 1:2 mol nisbatinds sintez olunmus amidin K~
duzunun 10%-li mahlulunun 50 mq/l gqatiliqda H>S korroziyasina qarsi miiha-
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fiza eftketi 40,2%; 100 mq/1 qatiliqda 60,15; 150 mq/1 qatiliqda 76,4%;, 200
mq/l qatiligda 90,0% olur.

1:3 mol nisbatindo sintez olunmus amidin Na+*, K+ duzlarinin 10%-li
moahlullarinin miixtalif qatiliqlarda hidrogen sulfid korroziyasina qarsi miiha-
fizo effekti dyronilmisdir. Miiayyoan edilmisdir ki, Na* duzunun 10%-li mah-
lulunun 50 mq/1 gatihigda miihafiza effekti 58,4%; 100 mq/1 gatihqda 67,4%;
150 mq/l qatiliqda 84,9%; 200 mq/1 qatiligda 94,0% oldugu halda, K* duzu-
nun 10%-li mahlulunun 50 mq/l qatiligda 48,1%; 100 mq/1 gatiligda 70,7%;
150 mq/1 82,6%; 200 mq/1 qatiliqda 89,2% olmusdur.
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IZOTAKTIK POLIPROPILEN 9SASLI TERMOELASTOPLASTLARIN
XASSOLORINO KAUCUKLARIN T9SIiRi

Tiirkan Quliveva, Niisaba Qurbanova, 9bdiil Talibov,
Firangiz Quliyeva, Viktor Medyakov
Polimer Materiallari Institutu, Azarbaycan
turkanquliyeva30@gmail.com

Elm va texnalogiyanin intensiv inkisafi yliksak istehlak xassasina, ekoloji
tohliikasizliya vo sada emal xassalarina malik materiallarin axtarisini nazarda
tutur. Hazirda an ¢ox istifads olunan polimer névlarindan biri ds termoplastik
elastomerlar, yani termoelastoplastlardir (TEP). Poliolefinlari elastomerls mo-
difikasiya etdikda onlarin zarbays garsi méhkamliyi, qirllmada uzanmasi va
arintinin ozliliyi yiikselir, kovrakliyi, elastiklik modulu va qirilmada moh-
kamliyi ise azalir, bununla da alinan kompozisiyanin tatbiq sahalari genislanir.
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TEP-lar lizra coxlu sayda islar termoplast kimi polipropilendan, elastomer ki-
mi isa etilenpropilendien kaucguku, tobii kauguk, butadiennitril kauguku va s.
istifads olunmagla alinan kompozitlara hasr olunmusdur [1, 2].

Tagdim olunan isds izotaktik polipropilen vo miixtalif kauguklar asasin-
da alinan kompozisiyalarin xassalarina kaucuklarin tasiri 6yranilmisdir.

Tadgiqatin obyektlari izotaktik polipropilen (PP) ve 50:50 nisbatinda
miixtalif kaucuklar: butadien kauguku (BK), izopren kauguku (iK) ve brom izo-
butilen izopren kauguku (BriiK) esasinda hazirlanan TEP kompozitlardir.
Kompozitlor PP vo miivafiq kaugukun laboratoriya vordenasinda 160-1652C
temperaturda, 15 doq miiddatinda qarisdirilmasi yolu ila alinmisdir. Mexaniki
sinaqlar aparmagq tg¢ln alinan qarisiq 1902C temperaturda, 10 MPa tazyiqda
galinligi 1 mm olan 16vhacik saklinda preslonmisdir.

Alinan kompozitlarin fiziki-mexaniki xassslari tadqiq edilmisdir. Miiay-
yan edilmisdir ki, PP/BK asasli kompozitin méhkamlik haddinin qiymati (o)
3,41 MPa, qirilma zamani nisbi uzanmanin qiymati (€) ise 20%-a barabardir.
PP/IK asash kompozitde 6=11.85 MPa, e=48%, PP/BriiK asasli kompozitds isa
0=24.83 MPa, £=32% toaskil edir. Kompozitlarin fiziki-mexaniki gostaricilari-
nin qiymatlarina nazar saldiqda goruriik ki, an yliksak méhkamlik géstaricisi
PP/BriiK-ya maxsusdur. Gériiniir bu da, BriiK kaugukunun qurulusu ve tarki-
binda polyar qrupun- Br atomunun olmasi ile slagadardir. Qirilma zamani
nisbi uzanmanin qiymatinds ise PP/IK asasl kompozit maksimum giymat alir,
ehtimal olunur ki, bu da izopren kaugukunun qurulusu ils alagadardir.
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PUSTO AGACININ YONQARININ Fe,0; KATALIZATORUNUN TOSIiRINDO
PIROLIZ PROSESININ KARBOHIDROGEN QAZLARININ T9DQIiQi
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Biitiin diinyada ahalinin stiratli artimi va sanayelasma naticasinda ener-
jiyo talabat kaskin sakilds artirmigdir. Xiisusila mineral yanacaq ehtiyatlarinin
tiilkanmasi, enerji talabatinin global artmasi ve onlarin genis sakilda istifadasi
naticasinda ekoloji problemlsrin artmasi ila temiz, dayaniql va tahliikasiz
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enerji manbalarine dogru tendensiya stiratla giiclonir. Mahdud tabii yanacaq
ehtiyatlarinin davamli istismari vo naticods istixana qazlar1 emissiyalarinin at-
raf miihita tasiri ilo alagadar olaraq enerji sektoruna daha tamiz enerji manba-
larini daxil etmak iiciin boylik global talabat var. Bu inkisaflara uygun olarag,
enerji istehsalinda mineral yanacaga miihiim alternativ olan barpa olunan
enerji manbalarina siiratli kecidls, elaca do mévcud qurasdirilmis enerji sis-
temlarina tatbiq oluna bilan modifikasiyalarla asag1 emissiyali texnologiyalar
inkisaf etdirilmsalidir. Karbon emissiyalarinin azaldilmasina ¢agirislar, xiisusan
da iqlim dayisikliyinin tasirlari biitiin diinyada giiclii sakilda hiss olundugun-
dan, camiyyatds davaml inkisafa can atilir, tadqigat movzulari ise barpa olu-
nan manbalarden daha semarali istifadays dogru dayisir. Karbon asasl enerji
resursu olan biokiitls biitiin diinyada asanliqla salda olunan enerji manbalarin-
dan biridir ve miixtaliflik, algatanliq ve davamliliq baximindan tstiinliiklara
malikdir. Onun faydali enerjiys ¢evrilmasina fiziki-kimyavi, biokimyavi va ter-
mokimyavi lsullardan istifade etmakla nail olmaq olar. Davamli bir manba
olaragq, bitkilar, megsa tullantilar1 ve mahsullari, heyvan tullantilari, tizvi mad-
dalar kimi genis ¢ceside malikdir ve adi yanacaglarla miiqayisada atraf miihits
daha az tasir gostarir. Biokiitla yanma, piroliz, qazlasdirma ve mayelasdirma
daxil olmaqgla, mixtslif biokimyavi va termokimyavi cevrilma texnologiyalari
vasitasila enerjinin cevrilmasi iiciin istifada edils bilar. Diinyanin galacak
enerji ehtiyaclarinin 6dsnilmasinda gazlasdirmanin rolu miithiimdiir. Bu ter-
mokimyavi cevrilma prosesi biokiitlodan yiiksak keyfiyyatli sintez qazi,
yuksak giymatli yanacaq ve ya bazi kimyavi xammal istehsal edir. Qazlasdirma
va piroliz digar tlisullarla miiqayiseda daha tamiz qaz hasil etdiyi tli¢iin enerji-
nin barpasi, samarsliliyi daha yiiksakdir va istilik tutumu baximindan daha
sorfalidir [1,s. 877-882], [2,s. 89-104], [3,5.44-62], [4,5.59-90].

Bunlar1 nazars alaraq Neft-Kimya Proseslari Institutu, Azarbaycannda
yerli bitki xammal olan Piists yongarinin 300°C temperaturda maqnetid kata-
lizatorunun istirakinda piroliz prosesinda yanacaq maye va qaz fraksiyalari-
nin alinmasi tadqiq edilmisdir. Aparilan piroliz prosesinin material balanslari
cadval 1-da teqdim edilmisdir.

Cadval 1
Piiste agac1 yonqarinin piroliz prosesinin material balanslari

Gostaricilar Piista agac1 yongari

Gotlrilmisdir, % kiit. 100

Alinmisdir, % kiit.

Maye katalizat 38.8

C1-Cs qazlar 25.6

Komiir 35.6
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olda edilon karbohidrogen qazlarin tarkibinin tayini géstermisdir ki,
onlar asasan metan (15.23,% kiit), etan/etilen (12.6% kiit.) propan/propilen
(17.9% kiit.) gazlariile temsil olunurlar (cadval 2).

Cadval 2

Piists agaci yonqarinin pirolizi prosesinds alinan karbohidrogen gazlarin tarkibi
Piroliz prosesinda alinan Piists agacinin yonqari
gazlarin tarkibi, % kiit
metan 15.23
Etan+etilen 12.6
Propan+propilen 17.9
i-butan 2.5
Buten-1 0.89
n-butan 3.90
Digarlar 11.85
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BiODIiZEL YANACAGININ ALINMA TEXNOLOGIiYASI
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Enerji resurslar istifade olunmazdan avval ve sonra atraf miihite vo
insanlara vurdugu ziyana va resurslarin mahdudlasdirilmasina géra barpa
olunmayan va barpa olunan enerji resurslari kimi tasnif edils bilar. Sakilda
enerji ehtiyatlarinin barpa olunma qgabiliyyatina gors tasnifat1 verilmisdir.

Azoarbaycan Respublikasi alternativ enerji monbalorine gora yiliksak
potensiala malik olan 6lkalardandir. Hal-hazirda 6lkada bir ¢ox enerji novls-
rindan, o ciimladan barpa olunan enrji manbalarindan istifads olunur. Bu-
nunla yanasi, bu enerji névlarinin alinmasinda miiayyan texniki va iqtisadi
¢atinliklor vardir. Qeyd edilenlari nazars alaraq, tedqiqat isi alternativ enerji
manbayi kimi aqrosenaye tullantilarinin tokrar emal manbayi kimi istifadenin
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artirilmasina yonaldilmisdir [1].

| Borpa olunmasima gors enerji resurslarinin tosnifatt |

/\

Borpa olunamayan enerji Borpa olunan enerji resurslar
resurslari e Giinog
¢ Komir e Kiilok
e Neft e Su gicl
e Tobii qaz ¢ Geotermal
* Nive e Doniz dalga enerjisi
*  Biokiitlbo—Bioyanacagqlar

Sakil. Barpa olunmasina gors enerji resurslarinin tasnifati

Hazirda qida senayesi sahslarinin: sakar, yag-piy, sorab, pivs, nisasta-
patka, meyva - taravaz va gida konsentratinin istehsalindan alinan aqrosanaye
tullantilar1 alternativ enerji manbayi olaraq bioyanacaqglarin istehsalinda tot-
biq edilir. Bu maqgsadls istifades olunan aqrosenaye tullantilarindan biri da
liziimdan alinan qahq hissadir. Uziim (Vitis Vinifera L.) diinyada ve 6lkemizde
genis arazids yetisdirilon giymatli meyvealardandir. Uziim birbaga siifrs tigiin
va eyni zamanda bir ¢ox aqrosanaye miiassisalarinds, xiisusila sarab istehsa-
linda xammal kimi istifads olunur. Uziim tullantilarinin bioyanacaq istehsalin-
da utilizasiyas1 sira hissanin c¢ixarilmasindan sonra qalan tullantilarin emal
edilmasidir. Lignoselliilloza asasli xammal hesab olunan {iziim tullantis1 bir
¢ox digar lignoselliilloza maddalarli ia miiqayisada daha yiiksak miqdarda se-
kar hasil edir. Lignoselliiloza asasl biokiitlanin bioyanacaga biokimyavi cevril-
masi asagidaki proseslardan ibaratdir: biokiitlonin hazirlanmasi; ilkin emal
prosesi; hidroliz prosesi; fermentasiya prosesi; bioyanacagin ayrilmasi va bar-
pa olunmasi prosesi. Bu giin benzin va dizel yanacagina alternativ yanacaqlar
bioetanol va biodizeldir.

Umumiyystls, bioyanacagdan istifads edilmasinin asas tabii qoruyucu
faktorlari var:

1. Bioyanacaq - yenilanan tabii sarvatdir, ona gérs da o uzun muiddatli-
dir, nisbaten ucuzdur va etibarli enerji manbayidir.

2. Bioyanacaqdan istifada edildikda taxminan 80%-a gadar karbon bir-
lasmalarinin tullantilar: azalir.

3. Enerji moanbayi kimi isifade olunarken atmosfera zoararli maddslerin
tullantisinin azalmasi.

Biokiitla enerjisi basqa alternativ enerji manbalari olan gilinas, hidroe-
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nergetika, hidrogen enerjisi, geotermal enerjilorinden 6z maya dayarins, eko-
loji cahatdan tamizliyina ve titkkenmazliyina géra an sarfali enerji novi sayilir.

IRENA-nin “Renewable Capacity Statistics 2021” hesabatina asasan,
diinyada bioenerji ticlin imumi qurasdirilmis giic 126 GVt tagkil edir [2].

Aparilan hesablamalarin naticalarine asason Azarbaycan Respublikasi-
nin igtisadi cehatdan slverisli va texniki cahatdan istifadasi miimkiin olan bar-
pa olunan enerji manbalarinin potensiali 26 940 MVt, o ciimladan, bioener;ji
potensial1 380 MVt hocminda giymatlondirilir [2]. Bu da 6z novbasindas il or-
zinda 1 milyon ton sarti yanacaga ganaat, asasan da tullantilarin, o climladan
CO2-nin atmosfera atilmasinin garsisinin alinmasi1 demakdir.
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BiTKi MONSOLI YAG TURSULARININ MONOALKIL EFiRLORININ
DIiZEL FRAKSIYASI UCUN COXFUNKSIYALI SLAVOLOR OLARAQ TODQIQi
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1Bioresurslar Institutu, Azarbaycan
2gkad.Y.Mammadaliyev adina Neft-Kimya Proseslari Institutu, Azarbaycan
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Enerji resurslari ils zangin olmasina va diinyada enerji resurslarinin ix-
racat¢is1 kimi taninmasina baxmayaraq Azarbaycan Respublikasinda alterna-
tiv enerji manbalarindan istifads har zaman diqgat markazinda olub. Alterna-
tiv enerji manbalarinin bir coxu lizra Azarbaycanda ekoloji miihits zarar ver-
madan yanacaq hasilati miimkiindiir [1].

Tadgiqat isinds Azarbaycanda faaliyyst gostaran sarab zavodunda is-
tehsalatdan sonra galan aqrosanaye tullantis1 olaraq nar ¢ayirdayi yagindan
biodzelin alinmasi prosesi tadqiq edilmisdir. Nar ¢ayirdayindan yag hslledici
olaraq etanolun istiraki ila ekstraksiya iisulu ilo alinmigdir. 500 q naq ¢ayirds-
yindan 9.9% yag slda edilmisdir. Nar ¢ayirdayi yaginin biodizels (yag tursula-
rinin monoalkil efirlari) ¢evirmasi lgiin transefirlosma iisulu secilmisdir. Tad-
gigat zamani daha yiiksak effektivlik alde etmak {i¢iin bitki yag1 va spirtin mol-
yar nisbati 1:3 avazina 1:6 gabul edilmisdir. 300 q bitki yagi, 60 q CH30H (1:6
molyar nisbatds) va bitki yaginin ¢akisina gora katalizator konsentrasiyasi -
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1.75% kiitla (bitki yag liglin natrium hidroksid istifade edilmisdir) gotiiriila-
rak 60-70°C-da akssoyuducu altinda qarisdirildi. Transefirlogsma reaksiyasinin
mexanizmi sokilds gostorilmisdir.

R

H,C—O HO
/
CH,—HC ! Katalizator | OH
/ \ /o + 3R OH ==——=3ROO0CR + OH
o O—C\ Spirt Alkil efiri
\ R Qliserin
c——oO
/ Trigliserid
K qliseri

Sakil. Triqliseridlarin transefirlosma reaksiyasinin mexanizmi

Alinan nar ¢ayirdayinin yag tursularinin metil efirlari - biodizel yanaca-
g1 agir neft qaligl olan mazutun asagl tezyiqda (0.4-3.0 Mpa) hidrokrekingin-
dan alinan dizel yanacag ils qarisdirilmisdir (10-dan 40% -s gadar).

Agir neft qalig1 olan mazutun asagi tazyiqda birbasa hidrokrekingi mah-
sulu olan dizel fraksiyasinin ve alinan biodizel yanacaginin fiziki-kimyavi
gostaricilari miixtalif metodlarla tadqiq edilmisdir. Analizlarin naticasi olaraq
dizel va biodizel yanacaqlarinin miixtalif fiziki-kimyavi parametrlarinds farq-
lorin oldugunu geyd eds bilarik ki, bu da onlarin terkibinin miixtslifliyindan
irali galir. Bioyanacagin tarkibi miirakkab efirlordan, dizel yanacagi isa asasan
doymus vo doymamis karbohidrogenlarden ibaratdir [2]. Alinan biodizelin
sixligl, ozliilliyli ve setan adadi mazutdan alinan dizel yanacagindan ytiksak,
bioyanacagin tarkibindaki kiikiirdiin miqdar1 da miiayyan miqdarda asagidir.
Dizelda sixliq 839.7 kq/m3 biodizelda 854.7 kq/m3, dizelds kinematik 6zluliik
2.4390 mm?/s biodizelds 4.439 mm?/s, setan adadi isa dizelds 52.5 biodizelda
isa 59-dur. Toedgigatda mazutdan alinan dizel fraksiyasinin, biodizel va har iki
yanacagin qarisigindan alinan yanacagin yaglama qabiliyyati dyrenilmisdir.
Biodizelin yaglama qabiliyyati dizel yanacaginin yaglama gabiliyyatindan daha
ylksakdir. Yanacagin zadalanma hissasinin diametri 20 va 60°C-ds 6l¢iilmiis,
90% dizel va 10% biodizel yanacaginda 0.62-0.63 mm, 80% dizel va 20% bio-
dizel 0.54-0.56 mm, 70% dizel vo 30% biodizel 0.50-0.52 mm, 60% dizel va
40% biodizel 0.42-0.44 mm tayin edilmisdir. Analizin naticalarina uygun ola-
raq geyd eda bilarik ki, sintez edilon biodizel yanacaginin yaglama (stirtkii)
gabiliyyati dizel yanacagindan daha yiiksakdir ve dizel yanacagina biodizel
alava olunduqda onun yaglama qabiliyyati daha da yiiksalmisdir. Alinan biodi-
zel yanacagl naqliyyat miiharriklarinds barpa olunan alternativ yanacaq ola-
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raq istifada edils bilar. Aqrosanaye tullantisi olaraq nar ¢ayirdayi yagindan ali-
nan biodizeli dizel yanacagina alava etmakla naqgliyyat vasitalarinin ekoloji va
istismar xiisusiyyatlorini yiiksaltmakdan ibaratdir.
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SYNTHESIS AND STUDY OF 2-(4-METHOXYPHENYL)-4,5-DiPHENYL-
1-(4-(PHENYLDIAZENYL)PHENYL)-1H-IMiDAZOLE
UNDER MiCROWAVE CONDITiONS

Nargiz Orujova
Institute of Petrochemical Processes
named after acad. Y. Mammadaliyev, Azerbaijan
nargiz.orujova@list.ru

Imidazoles are considered to be very rich substances chemically, since
they have a unique nucleus. These compounds are widely used in pharmaco-
logy as drugs, in the oil industry as corrosion inhibitors, and in defectoscopy
as luminophores [1].

The microwave method is widely used in the synthesis of imidazole.
This is due to the environmental friendliness of microwave conditions and the
short reaction time [2].

The presented thesis material discusses the synthesis of 2-(4-me-
thoxyphenyl)-4,5-diphenyl-1-(4-(phenyldiazenyl)phenyl)-1H-imidazole under
microwave conditions. 4 mmol benzyl, 4 mmol 4-methoxy benzaldehyde, 4
mmol p-aminoazobenzene, 4 mmol ammonium acetate, and 30 ml ethanol as
solvent are taken as reagents. The reaction mixture was irradiated in a
microwave oven with a power of 300W at the boiling point of ethanol. The
reaction proceeds according to the following scheme:
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2
o8

Scheme. Synthesis of 2-(4-methoxyphenyl)-4,5-diphenyl-1-(4-
(phenyldiazenyl)phenyl)-1H-imidazole

CH,
- o@o/ @
o H N
+ + N microvawe
CH;COONH, ©
NH,

The reaction is completed in 27 minutes. The yield of the reaction

products is 66.8%.

The formula of the substance is C34sH26N4O, Mr=506.44, M.t=137 °C. 1H-

NMR (acetone-d6 §, m.h.): 3.92 (s., 3H, OCH3), 7.12 (d., 2H, ]=8.82 Hs), 7.41 (d.,
2H, ]=8.82 Hs), 7.53-7.64 (m., 4H), 7.65 (d., 3H, ]=7.89 Hs), 7.75-7.83 (m., 2H),
7.91-8.02 (m., 10H). 13C NMR: 55.23 (OCH3), 113.82, 117.31, 122.17, 122.65,
122.97, 123.38, 124.34, 125.65, 129.54, 129.64, 129.84, 129.95, 131.05,
131.66, 133.15, 135.28 (C-Ar), 143.24, 150.53, 152.91. 153.33 (C-N), 161.36
(C-0). IR (cm-1): v-1654 (C=N), 6-683, 717, 765, 846 (C-H, aromatics), v-1596
(C-C), v-1566 (N=N), v-1307 (C-N), v-1026, 1245 (C-0), v-2839, 2958 (C-H), 6-
1372, 1459 (C-H, (-CH3)) [3].
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NiKELIN(II) 1-(5-FLUOR-2-PiRIDILAZ0)-2-HiDROKSi-4-
MERKAPTOFENOL va 2-(N,N-DIMETILAMINOMETIL)-4-ETiLFENOL iL9
KOMPLEKS 9MOL3GOLMD REAKSIYASININ
SPEKTROFOTOMETRIK T9DQIQI

Zohra 9sgarova, 9li Zalov
Azarbaycan Dévlat Pedaqoji Universiteti, Azarbaycan
phd.zohra@gmail.com

ovalki islorda [1,2] azomerkaptofenollarin xlor ve brom tarkibli toroma-
larindan istifada edilmakla nikelin miixtslifligandli komplekslari (MLK) alin-
misdir. Hazirk: is nikelin {1-(5-fluoro-2-piridilazo)-2-hidroksi-4-merkaptofe-
nol (L) va 2-(N,N-dimetilaminometil)-4-etilfenolla (AF)} MLK amalagalma re-
aksiyasi spektrofotometrik hasr edilmisdir.

Metodika. 0.1 intervalla 0.1-0.8 ml standart nikel(II) mahlulu, 2.5 ml
0.01 M L mahlulu va 2.0 ml AP daracli sinaq stlisasina alava edilir. Talab olunan
pH 0.1 M NaOH mohlulu slave edilmakla yaradilir. Uzvi faza xloroformla 5 ml-
9, Umumi hacm isa distilla suyu ilo 20 ml-a ¢atdirilmigdir. 5 daqigadan sonra
izvi faza ayrilaraq optik sixlig1 KFK-2-da 600 nm-da 6lciilmiisdir.

L sari-yasil kristal maddadir, suda, tursuda zaif, golavidas, asetonda qis-
man, xloroformda isa yaxs1 hall olur. Miihitin pH-dan asili olaragq, L {i¢ formada
movcud olur: bir molekulyar (H.L) ve iki ion (HL- va L?-). pH 1.0-3.0-da rea-
gent asasan molekulyar (Amax = 515 nm), pH 3.0-6.0-da HL- (pKj =3.41, Apax =
540 nm) va pH > 6.0 - L2- (pK2 =10.0, Amax = 580 nm) saklinds mdvcud olur:

OH
—N
e
F

pH1-3

O,
—N
= = =
F

pH3.0-6.0

0
—N
— = QN:N— S
F

pH >6.0
Eyniligandli kompleksin yiikiiniin manfi olmasi ion miibadilsli xromato-
grafiya tisulu ile toyin edilmisdir. Anion kompleksin yiikii turs miihitds pro-
tonlasan aminofenolla neytrallagdirilmigdir:
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OH OH

i
N(CHy)3 — \ NH(CHj3),

CoH; C,H;

MLK mahlulda polimerlagsmayib monomer halndadir (y=0.97). Nikelin
kompleks amala gatiran ion formasinin Ni2* oldugu miiayyan edilmisdir. Apa-
rilan tadgiqatlara asasen, alinan kompleks birlasmanin formulunu asagidaki
kimi giiman etmak olar:

F_ W@S OH
Q&N,O

N
NH(CH;),

Mo e
S g :
S N F

on yaxs1 ekstragent kimi xloroform secilmisdir (bir dafays 98.9% Ni(II)
ekstraksiya olunur). MLK pH 2.1 - 9.7-da amala galir va optik sixliq pH 3.2 -
7.7-da maksimum olur. Amax-da molyar udma amsali €599 = 1.3x104-dir. Tadqiq
olunan kompleksds komponentlarin molyar nisbati (Niz*:L:AP=1:2:2) tarazl-
g1n yerdayismasi va nisbi nisbi ¢ixim tisullari ilsa miiayyan edilmisdir. Tedgiqa-
tin naticalari neft va neft mahsullarinda nikelin ekstraksiya-fotometrik tayini-
na totbiq edilmisdir. Alinan naticalar alava etma tisulu ila yoxlanilmisdir: (Ni,
mg/l: neft 2.76-10-4, mazut 2.62-10-3, qudron 4.31:10-3).
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POLIVINIL SPIRTI, HITOZAN VO JELATIN OSASLI
PLYONKA KOMPAZiSiYALARININ HAZIRLANMASI

Aysun Babayeva, Elgiil Abdullayeva, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
aysunbabayevalll@gmail.com

Bosariyyeatin inkisafi otraf miihitin cirklonmosi saviyyasinin artmasi
problemini dogurur. Buna gora da elmi-texniki inkisafin miixtalif sahalarinda
tullantisiz va ya az zsharli texnologiyalarin yaradilmasi tizra islar xiisusile ak-
tuallasir. Masalan, gida plyonkalarinin va gida ortiiklarinin hazirlanmasi saha-
sinda aparilan ¢oxsayl tadqiqatlar ytliksak keyfiyyatli, uzun saxlama miiddati
va ekoloji cohatdan tamiz qablasdirmani birlasdiran mahsullara ytiksak isteh-
lakei talabi ila sartlanir.

Digar tarafdan tabii bioloji pargalana bilan polimerlar: (ziilallar, jelatin,
kollagen, albumin), polisaxaridlar (xitozan,selliiloza), poliefirlar (polioksibuti-
rat, polikaprolakton, polilaktidlar, poliglikolitlar ve digarlari tibbda getdikca
daha cox istifada olunur. [1]. Bu polimerlarin asas iistiinliiklari yiiksak biouy-
gunlug, orqanizm tc¢iin toksik olmayan maddalara parcalanmaq qabiliyyati,
darman preparatlari liglin matris rolunu oynama qabiliyyati va algatan olmasi-
dir. Kompozisiyanin maqgsadindan asili olaraq onlarin istehsali tiglin fordi tex-
nologiyalar hazirlanir.

Polivinil spirti - sintetik polimerdir. O, suda hall olur. Polivinil spirti
aczaciliqda, nafas ala bilen ve suya davamli materiallarin hazirlanmasinda,
aciq havada istifada olunan geyimlardas, kopmiiter va elektronikada, yapisqan-
larin, boya ve ortiiklarin terkibinds vardir. O, asasan qida ilo tomasda olan
plastik materiallarda, gida qablasdirma materiallarinda mévcuddur.

Jelatin - aksar hallarda kollogenin hidrolizi naticasinda amala galan hey-
van mansali zulaldir. Jelatin orqanizm {g¢lin zararsizdir. Temperatura hassas-
dir 35-40 °C temperaturda maye halina kegir. Jelatinden kosmetik vasitalarin
istehsalinda, derman kapsullarinda ortiiklarin hazirlanmasinda, gida sanaye-
sinds, fotoqrafiya va cap sanayesinda istifada olunur. Qida sanayesinda de-
sertlards, kanfetlarda yerlasdirici kimi tatbiq edilir. O, qida senayesinda E441
kodu ils isara olunur.

PVS vo jelatinin sulu mahlullart magnir garisdirici ve aks soyuducu-
nun istiraki ilo mitenasib olaraq 80°C vo 40°C hazirlandi. Plyonkalar: hazirla-
magq Ug¢lin onlarin sulu mahlullar1 alinmisdir. PVS va jelatinin har biri lgiin
miixtsalif konsentrasiyali (0,3%, 0,5%, 1%, 1,5%, 2%, 3%-1i) sulu mahlullar ha-
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zirlandi. PVS mahlulu gec xarab olur, buna gére de normal temperaturda sax-
lanila bilar. Saxlanici temperatur ¢ox asagi olarsa o jellasa bilar. Mahlulu yeni-
don qizdirmagla avvalki vozifasine qaytara bilarik. PVS - dan faqli olaraq jela-
tin mahlulunda temperatur 40 °C-don ¢ox olmamalidir. Jelatin sulu mahlulu
tez xarab oldugu iiciin onu uzun saxlamaq olmaz.

PVS va jelatinin birge plyonkalarini hazirlayarkan diametri ~ 9 sm olan
petri caskalarindan istifads olundu. Bunu alinan plyonkalarin diametr 6l¢tilari-
nin eyniliyi Giciin etdik. Miivafiq olaraq, eyni qatiligh PVS vo jelatinin miixtalif
nisbatli plyonkalarini hazirladiq. Bu nisbatlor PVS va jelatin li¢clin miitonasib ola-
raq, 1:1; 1:2; 1:3; 2:1; 3:1 kimi gotiiriiliir. Burada 25 farqgli qatihgh plyonka alin-
d1. Bizim maqgsadimiz optimal 6l¢iilii, yiiksak elastikliyi olan plyonka almagq idi.

0.5%-l1i, 1%-1i plyonkalar cox nazik oldu. Jelatinin qatilig1 ¢cox olan mahlul-
larda plyonkalarib elastikliyi ¢ox az oldu va biitiin alinmadi. Jelatinin qatilif1 cox
oldugu tciin plyonkalar:1 parca-parca va ya toz halinda alindi. PVS - in qatilig
¢ox olan plyonkalar isa daha elastik olur va o plyonkalar daha rahat alds edildi.

Alinan plyonka kompozisiyalan digar tezis vo maqalalerda tedgiq olunacaqdir.
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1,3,5-TRITOLUOLSULFO-1,3,5-TRIAZININ SINTEZi VO DIiZEL
YANACAQLARINA OKSIDLISMOYD QARSI ASQAR KiMi TODQIiQi

9fsun Sucayev, Nelya Novotorjina, Sofa Kazimzads,
irado Rzayeva, Qoriba Qahromanova
1 gkad. 9. Quliyev adina Asqarlar Kimyasi Institutu, Azarbaycan
yegane.434@mail.ru

Dizel yanacaqlarindan deniz yolu va avtomobil naqliyyatlarinin, harbi
texnikanin daxiliyanma miharriklarinds istifads edilir. Dizel yanacaqlar,
asasan neft mahsullarindan alinir. Buna gora da, onlarin tarkibinds doymamis
karbohidrogenlar va gatran kimi geyri-sabit birlosmalar olur.

Miiharriklards yanacaq tam yanmadigina goéra, onun samaraliliyi azalir,
¢Okiintli amala galir va bu da avadanligin tez siradan ¢ixmasina sabab olur.

Dizel yanacaglarinin stabilliyini artirmagq ti¢iin an rasional {isul onlarin tor-
kibina oksidlasmaya qarsi asqarlarin alave olunmasidir. Oksidlasmaya garsi as-
qarlarin faaliyyat prinsipi radikallarla qarsiigh tesirds olaraq karbohidrogen
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oksidlasma zancirlarinin dayandirilmasina asaslanir. Odur ki, son illards oksidlas-
maya qarsl yeni asqarlarin sintezi va tadqigi mithiim shamiyyat kasb edir.

Miolliflar tarafinden p-toluolsulfamid ve formaldehidin garsiligh sinte-
zindon yeni madda — 1,3,5-tritoluolsulfo-1,3,5-triazin sintez edilmis va dizel
yanacaqlarina antioksidant kimi tedqiq olunmusdur.

CH, AN

Maddenin kimyavi qurulusu ve torkibi element analizi, IQ vo NMR
spektroskopiya tisullari ils tasdiq olunmusdur.

Ilkin madda kimi gotiiriilmiis p-toluolsulfamid malum iisulla terafimiz-
dan alinmigdir. Reaksiya iki marhalada aparilir. Birinci marhalada asagida
verilon sxem iizra p-toluolsulfoxlorid alinir [2]. Alinan p-toluoklfulfoxlorid
kristal soklinde maddadir. Orima temperaturu 64,5°C-dir.

CHj CHs

+ PCly — + POCI; + HCI

SO,0H SO,CI
Ikinci marhalode p-toluoklfulfoxlorid ve ammonyak asasinda p-toluolsulfa-

mid sintez edilmisdir [3]. p-Toluoklfulfoxlorid da kristal maddadir. Ts. - 103-105¢C.
CH, CH,

+ NH; —» + HCI

SOLCI SO,NH,
1,3,5-Tritoluolsulfo-1,3,5-triazinin yanacaglara oksidlasmoayo qars1 xas-
salori model reaksiyalarda tadqiq edilmisdir.

Oksigenin udulma kinetikasina asasan tadqiq olunan birlasmanin kumil-
peroksid radikallari ila reaksiyasinin siirat amsali (K7), induksiya dévriiniin qiy-
matina asasan isa bir molekul antioksidant tarafindan daf olunan kumilperoksid
radikallarinin sayini gdsteran stexiometrik amsal (f) hesablanmisdir [4].

Alman naticalara gors, 1,3,5-tritoluolsulfo-1,3,5-triazinin kumilperoksid
radikallar ila reaksiyasinda kinetik parametrlarin naticslori malum maddas — 2,6-
ditretbutil-4-metilfenola (ionol) gors daha yiiksakdir.
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YUKSOK MOLEKULLU POLIMER BiRLO$MOLORI SURTKU YAGLARI UCUN
EFFEKTIV OZLULUK MODIFIKATORLARIDIR
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Moaruzads Azarbaycan neftlarinden alinmis ytliksak 6zliiliik indeksli baza
asaslarina (yaglarina) slave olunan yiliksak molekullu polimer birlagsmalarinin
- stabilizatorlarin (modifikatorlarin) qurulus ve xassalari miizakira edilacak.
Naticada yiliksak indeksli gatilagdirilmis yaglar alinir. Qatilasdirilmis yaglar
yliksak molekullu karbohidrogen polimerlarini asagi 6zliliklii neft yaglarinda
hall etmakls alds edilir.

Toarkibinda yiiksak molekullu polimerlar olan yaglar mail 6zliiliik-tem-
peratur ayrising, yani ylksak 6zliiliik indeksina malikdir, yliksak molekulyar
polimerlarin bazilari yaglarin donma temperaturunu asagi salir, yuyucu,
asinmaya qarsl va digar xiisusiyyatlarini yaxsilasdirir.

Yagin istismar xassalari da yaxsilasir: hissalarin asinmasi azalir, siirttin-
ma itkilari azalir, yanacaga 5-10 %-a gadar ganasat edilir, yag sarfiyyat1 azalir.
Qatilasdirilmis yaglar asasinda biitiin moévsiim va universal yaglarin yaradil-
mas1 magsadauygundur. Biz asagidaki polimerlardan istifads etmisik: 1) Eni
Dutral OCP 2550, 2) KO-polimer (III gqrup yaginda 20 %-li konsentrat), 3)
Lubimax 141S - 2 %, 4) Infineum SV 261 (darin temizlonmis T-30 yaginda
konsentratlar). PMR-spektroskopiya tisulu ils toyin edilmis yiiksak molekullu
birlasmalarin struktur cadvaldas verilib [1-3].

57


https://ru.wikipedia.org/wiki
mailto:lab.21@mail.ru

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

Cadval
Oligomer asqarlarin yiiksak molekullu birlasmalarinin struktur-qrup tarkibi

Ne Nimuna Struktur qrup tarkibi (PMR-spektroskopiya)

Har. Hq Hhatt. Hparaf. Hy fa I

1 Eni Dutral OCP 2550 - - 7,85 | 56,5 | 29,2 | 0,34 [ 0,03
2 KO-polimer 20% kons. 0,72 | 1,66 | 10,14 | 60,10 | 27,38 - 0,30
3 Lubimax 141S - 2% kons. 2,47 | 3,79 | 13,46 47,36 3292 | 8,0 |0,46
4

Infineum SV 261 - 2% kons. | 2,56 | 3,98 | 13,55|47,33|32,58| 8,0 [0,46

Har. - aromatik strukturlarda hidrogenin payi;

Hq« - CHs, CH2 va CH qruplarinda aromatik niivays qarsi a-veaziyyatda olan hidrogenin payy;
Hnafe. — naften strukturlarinda hidrogenin pays;

Hparat. - parafin strukturlarinda hidrogenin pay1;

Hy - axirinci CHz qruplarinda hidrogenin;

fa — aromatiklik daracasi;

[ - izoparafin indeksi.

Eni Dutral OCP 2550 polimeri etilenla propilenin 48:52 nisbatinda
sopolimeridir. Onu 3 % miqdarinda T-30 yagina (Ol - 56) slave etdikdes yagin
Ol-si 88-a qader (32 punkt) artir.

Baza yagina 1,0 % KO-polimeri (III qrup yaginda 20 %-li konsentrat)
etdikda onun Ol-si 56-dan 104-5 gadar (48 punkt) artir.

Bir ¢ox polimerlar olefin sopolimeri (OCP) asasinda olan yaglarin 6zliilitk
indeksini yaxsilasdiran maddalar ham bark, hom da maye formada taklif olunur.

Ulduzvari va xatti qurulusa malik polimetakrilat (PMA) va stirol asa-
sinda olan Lubimax 141S modifikatoru yaga o6zliliik indeksini yaxsilasdiran
madda kimi tesir gésterir. T-30 yagina 2 % polimeri slave etdikds OI 123-2
gadar (67 punkt) atrir.

Infineum SV 261 - torkibinda depressor asqari, asqarlar paketi vo po-
lialfaolefin yag1 olan 6zliiliik modifikatorudur, onu 2 % miqdarda T-30 yagina
alava etdikda yagin dzliilk indeksi 56-dan 149-a qadar (93 punkt) artir.

Tezis Azarbaycan Elmi Fondu tarafinden maliyya dastoyi ilo hayata
kecirilmisdir - Qrant AEF-MGC-2024-2(50) 2024.
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try and oil refining, 2015, vol. 16, Ne1 (61), p. 26-30
CONNPAXXEHHAA 'NAPOINEPEPABOTKA BYTAH-BYTUJIEHOBOM
®PAKIIUMHA B BTK U HA®TEHOBBIE YI'JIEBOAOPO/AbI
HA TETEPOT'EHHBIX KATAJIMTUYECKHUX CUCTEMAX

Cypas AraeBa, Cada A6acos, luirem Tarues, lllaxs1a Taruesa,
ErsiHa HcaeBa, AiiteH UckeHaepoRBa, 3yibdus UcmaiiioBa, Ap3y UMaHoBa
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OZHUM K3 Ba)XHbIX BONPOCOB HePTeXWMUM fIBJISETCS BOBJEYEHHE OT-
XOJSAIIMX NPOMBILIJIEHHBIX I'Aa30B, B YaCTHOCTH oJiepUHCOJepKaliux, B Hed-
TeXuMHuyeckue npoueccol. [lepepaboTka UX B LleHHbIE IPOJAYKTHI B IpolLiecce
ATLO (merugpouykiooauroMepusanus o0edrUHOB) B YACTHOCTH B CMeCh
BTK (6eH30.1, TOJyos1, KCUJI0J) C JaJbHEHIIUM MAPUPOBAHUEM HX B COOT-
BETCTBYIOIIMe HAadTeHbI, IOTPEOGHOCTh B KOTOPBIX BeJMKa, MOXKET paccMart-
pUBATbCs KaK JOMOJHUTEJNbHBIA HUCTOYHHUK 3THUX COeAUHeHuH [1,2].

Llesp HacTosIleN paboThI - UcCaeoBaHUe reTeporeHHblx Me/HZSM-
5/S04-/Zr0O; u Me/KH-4/Al,03 kaTaJlUTUYECKHUX CUCTEM [IJISl ABYXCTAJUMHO-
ro npeBpalleHusi ojepUHCOAEePKAILUX Ia30B, B YAaCTHOCTH, OyTaH-OyTHIIe-
HoBoM (BB) dpakuuy, oTxoAs1eld ¢ YCTAHOBKU KaTaJUTUYECKOTO KPEKHUHTa
HII3 um. l'efigapa Anuesa B BTK ¢pakyuio ¢ nocieyiomuM ruApupoBaHUEM
B HadTeHOBbIE YIJIEBOLOPO/Ab], @ TAKKE YCTAaHOBJIEHHWE BO3MOXKHOCTH, COB-
MeleHus peakuuit O c ruapvpoBaHHeM B HadTeHbl, NPOTEKAIOIIUX B
pa3JUYHBIX TEPMOJUHAMUYECKHX YCI0BUSX.

ApomMaTuzanum ra3oo6pasHoro ceipbsi cocraBa: % macc (C1-0.39, C; -
5.47, C3-6.91, 2C4-85.2, C5-2.02) usyyanu Ha Kataiausdarope 5%W/KH-4/Al;03,
NPUTrOTOBJEHHOTO MOJWPULIHUPOBAHMEM MPOMBIIIJIEHHOTO KaTaJjJu3aTopa
KaTaautudyeckoro kpekunra KH-4 (HoBocubupckuil 3aBoj; XMMKOHIIEHTpA-
ToB). [IpeBpaiienre BTK cmecu B HadpTeHOBbIE yI1eBOL0PO/bl IPOBOAUJIN Ha
KOMIIO3UIIMOHHOM KaTtasusatope coctaBa Co/HZSM-5/S04-/Zr0O,. AHanus
NPOAYKTOB pPeakUUH MNPOBOAMJIMA ra3zoxpoMaTorpadpuyiecKkuM MeETOJOM Ha
xpomaTorpade AutoSystem XL ¢upmer Perkin Elmer, Katanutuyeckywo ax-
THUBHOCTb OLleHUBAJ/IM CTeNeHbI0 [IpeBpalleHus1 ra3006pa3HoOro Chlipbs B apo-
MaTH4ecKHe yIieBoJ0poAbl U KOHBEpCHUel apoMaTHUeCKUX YI1eBOLOPO/J0B B
HadTeHOBBIE.

YcraHoBJieHO, 4TO Ha Kartahausartope, 5%W/KH-4/Al;03 npu Temnepa-
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Type 5300C npu 'O ra3oB KaTaIUTUYECKOTO KPEKUHTA BbIXOJ, apoMaTUye-
CKHUX YTIJIEBOLOPOJOB cocTaBsgeT 46.8% Macc., Ipu CeJIeKTUBHOCTH IO apo-
MaTHYeCKHUM yrjeBogopoaam - 58.7 %.

Pe3ysibTaThl McCleJOBAaHUHN IMJponpeBpalleHrdss 6eH30J1a, ToJIyo/a U
KcuJioja B HapTeHOBbIe YI/1€BO40PO/bl HA KOMIIO3ULMOHHOM KaTaju3aTope
0.4%Co/HZSM-5/504-2.0%ZrO, moka3sblBalOT, YTO KOHBepcus OGeH30/1a CO-
craBJjsieT 55, Tosnyosa — 67 u kcusona 73% macc. CeJIeKTUBHOCTb: 110 LIUKJIO-
rekcany - 80, MeTH/ILIMK/IOTeKCcaH —- 35, JUMeTUILUKJIOTeKcaH — 16% macc.
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CHEMICAL MODIFICATIONS
OF THE GENETICALLY ENGINEERED M13 BACTERIOPHAGE
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1University of Birmingham, United Kingdom
2 Baku State University, Azerbaijan
sxb1762@student.bham.ac.uk

The M13 bacteriophage, a virus that infects Escherichia coli, functions as
a versatile nanoscale platform thanks to its single-stranded DNA genome and
well-organized structure, enabling precise genetic and chemical modifica-
tions.! This allows peptides to be displayed on its coat proteins, supporting
applications such as phage display technology, drug discovery, and molecular
recognition.23 Chemical modifications, like attaching fluorophores or boronic
acids, enhance its ability to target specific molecules. By combining genetic
engineering and chemical approaches, the range of functional groups on its
surface extends beyond the natural amino acids, making M13 phage a valuable
platform for biosensors, drug delivery, and advanced materials.*5

However, challenges persist in functionalizing the bacteriophage, par-
ticularly in targeting specific sites while preserving stability and ensuring se-
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lective binding of synthetic groups without unintended interactions.> This
study focuses on enhancing its functionality by incorporating small molecules
such as boronic acids and benzoxaboroles to target unconventional molecules.
Using the Ph.D.-7 phage display library, maleimide-linked small molecules
were synthesized and conjugated to cysteine residues on random heptapep-
tides displayed on the plIl coat protein. The conjugation was optimized and
validated with control experiments using fluorophores, ensuring specificity.
Post-modification, the phage retained infectivity, highlighting its potential for
advanced biotechnological applications.
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MAQNIT XASSOLi NANOKOMPOZITIN HAZIRLANMASI
VO SORBSIYA XASSOLORININ TODQIQi

Sevinc Qasimoval, irada Biinyadzada?,
Nurlana Binnatova?2, Rasim Alosmanov!
1Baki Dévlat Universiteti, Azarbaycan
2 Azarbaycan Memarlq va Insaat Universiteti, Azarbaycan
Sevincqasimova061@gmail.com

Siiratls inkisaf edan sanayelosma prosesinin naticasi olaraq, agir metal
ionlarinin haddindan artiq miqdari atraf miihita atilir va bu glinlimiiziin asas
global problemlarindan biri hesab olunur. Arsen, mis, kadmium, xrom, nikel,
sink, qurgusun va cive kimi metallar sirin su hovzalarini ¢irklandiran baslica
agir metallar hesab olunurlar [1].

Giinimiizds nanotexnologiyadan istifade olunaraq yeni ndv materiallar
istehsal olunur ki, bunlara misal olaragq magqnit xassali yeni materiallarin
alinmasini gostara bilarik. Bela materiallar tullanti sularindan agir metal
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ionlarinin tamizlanmasinda genis istifada olunur [2].

Son onillikde maqgnetit nanohissaciklarinin sintezi tadqgigatcilarin boyiik
maraq gostardiyi masalalardan biridir. Clinki bu hissaciklar genis texnoloji
totbiq sahasina va fundamental elmi shomiyyate malikdir. ion miibadilasi ilo
tullant1 sularindan agir metallarin ayrilmasi daha genis istifade olunan tsul-
lardan biridir [3].

Tagdim edilan isds tarafimizdan birgs ¢okmsa iisulu ilo maqgnetit nano-
hissaciklari sintez olunmus , alinan nanohissaciklarin ion - miibadilo gatrani
ilo modifikati formalasdirilmisdir.

Reaksiyani aparmagq tg¢iin 5 q FeSO4 - 7H20 va 10 q FeClz- 6H,0 duzlan
200 ml distilla olunmus suda hall edilmisdir. Siiziilmiis mahlula 1 q AN-31
markali anionit alave edildikden sonra alinan mahlul magnit qarisdiriciya
yerlasdirilib ve qizdirilmisdir. Temperatur 40°C-ys catdigda 50 ml NH4,OH
mahlulu dama saklinda reaksiya miihitina slave edilmisdir. Sintez 1 saat
miiddatinds, sabit temperaturda aparilmisdir. Alinan kompozit distilla suyu va
etil spirti mahlulu ils yuyulub, qurudulmusdur.

Alinan birlasmanin qurulusu UB- spektroskopiya tlisulu ile tadqiq edil-
misdir. Alinan naticalara asasen polimer matrisinde magnetit nanohissacik-
larin oldugu tasdiq olunmusdur [$akil1,2] .

10 10 1

5 - 5

0 T 1 O T T 1

300 350 400 300 350 400
Sakil 1. AN-31 markali anionitin Sakil 2. AN-31\Maqnetit
optiki sixliginin dalga uzunlugundan modifikatinin optiki sixliginin
asililiq grafiki dalga uzunlugundan asililiq grafiki
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MAQNETIT/ZnS HiSSOCIKLI NANOKOMPOZITIN SINTEZI

Sevinc Qasimoval, irada Biinyadzada?,
Nurlana Binnatovaz, Rasim Alosmanov?
1Baki Dévlat Universiteti, Azarbaycan
2Azarbaycan Memarlq va Insaat Universiteti, Azarbaycan
Sevincqasimova061@gmail.com

Xrom tullant1 sular1 vasitasila atraf miihitds yayilan toksik ve agir metallar-
dan biridir. Dari senayesi, katalizator istehsali, lak-boya sanayesi, keramika va siisa
istehsali zamani atraf miihitin, xtisuson su hovzalarinin cirklonmasi miisahids olu-
nur. Bu da su miihitinds yasayan canlilar tigiin boytik tehliikaya sabab olur [1].

Aparilmis tadgigatin baslica magsadi su miihitinds xrom ionlarini tomizls-
moak liclin maqgnetit nanohissaciklarinin sintezi va onun asasinda magqnit xassali
polimer nanokompozitin alinmasidir. Sorbent kimi polimer sorbentdan (asasi
xassaya malik anionit) istifade olunmusdur. Taqdim etdiyimiz isda ilkin olaragq,
polimer sorbentin masamsalarinda ona maqnit xassasi veran magnetit nanohissa-
ciklori formalagdirilmisdir. Sorbsiyadan avvsl nanokompozit 0.1M ZnCl; va 0.1M
NazS mahlullar ils islanmisdir. Miixtslif qatihglarda K,Cr,07 mahlulu hazirlanmis
va adsorbsiyasi yoxlanilmisdir. Bu zaman Cr¢* ionlarinin adsorbsiyasi ayani ola-
raq miusahida olunmusdur. Adsorbsiyadan sonra iss rengsiz mahlulun ayrilmasi
miisahide edilmisdir. Miiayyan edilmisdir ki, modifikata verilon maqgnit xassasi
hesabina onun adsorbsiyadan sonra sudan ayrilmasi daha asan bas verir.

9dabiyyat
1) M.M.Amin, A.Khodabakhshi, M.Mozafari, B. Bina, S.Kheiri, Removal of Cr(VI) from

simulated electroplating wastewater by magnetite nanoparticles, Environ. Eng.
Manag. ., 2010, 9, p. 921-927

BUOCMA3KA OBIIEI'O0 HASHAYEHUA
HA OCHOBE OCEPHEHHOTI'O INIOACO/JTHEYHOI'O MACJIA

Teitap AckepoB?, Baru¢ dapsanuen?, Iagap AnveB?
1bakuHckuii 'ocydapcmeerHblil YHUsepcumem, Azep6aiioxcaH
2HHcmMmumym xumuu npucadok umeHu akao. A.I'yauesa
m.L.sevgili@mail.ru

YBennueHue CIIpoCa Ha 6M0pa3naraeMb1e CMa304YHbI€ MaTepHUaJibl CBA-
3aHO C pAa3BHUTHEM 3KOJIOTMYE€CKHUX HOPM, MPHU KOTOPBLIX BBOAATCA 6oJiee
CTporue mnpaBHJia, YTOOBI MHWHHUMH3HUPOBATDL BO3,LI€I‘/JICTBI/IG Ha OKPYyXXariyro
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cpealy, BbI3BaHHOE HeNpaBWJILHOU yTuausauuei. B HacTosiee BpeMs 6uo-
CMa304Hble MaTepPUaJIbl COCTABJISIOT HEGOJIBINYIO 0110 (0K0J0 2%) MUPOBO-
ro pbIHKa CMa304HbIX MaTepHasioB [1] Ho 3Ta He6GoJIbIIasA [0/ PbIHKA UMeeT
COJIUJIHBIYM MOTeHI A s pocta. CUHTeTHYecKre 6a30Bble MacJa U3 6U0JI0-
TMYeCKUX HCTOYHHUKOB, IOJIyYeHHble NyTeM XHMHuYecKol Moaudukanuu
HaTypaJIbHbIX MaceJl, IBJSIOTCSI MHOroo6ellalollUMy KaHAUAATaMU JAJIs CO-
3JlaHUS 3KOJIOTMYeCKU YUCThIX CMa304YHbIX MaTepHasoB [3].

Hamu 6bl1 ocyliecTB/IeH MpoLecc XMMUYeCKOH MoAudUKaLUU MyTeM
BBeJIeHUs DPa3/IMYHbIX QYHKLMOHAJbHBIX I'DyNI B JBOMHbIE CBSI3U PaCTH-
TeJbHbIX MaceJl. [lockobKy cynbGu/ibl, NOJUCYIbPUbI U 3JIeMeHTapHas ce-
pa yMeHBLIAIOT KOPPO3UI0 U TPeHHe, HeHAChILleHHbIe TJINLEPU/bl }KUPHBIX
KMCJIOT PacCTUTEJBHOTO Mac/la OCEPHUJIMCh U MOJy4eHO OCepHEHHOe pacTH-
TeJibHble Macja C pa3/IMYHbIM cofepxkaHueM (5+12% macc foss) sneMeH-
TapHOU cepsl. [Iponiecc ocepHeHUs] pacTUTENHOTO Macja He JOJDKEH MPOXo-
ZuTb HWKe 140°C TemnepaTtype. B npoTHBHOM ciy4ae cepa NpoCTO pacTBO-
psieTcss U oTAensietcs (B a- u [3-dopme) nmpu oxsnaxaeHUU. Takke oHa He
JIOJDKHA MPOXOAUTh B TeMmmepaType 6oJiee 200°C, Tak KakK C MOBBIIIEHHUEM
TeMIlepaTypbl U3MeHAITC PU3UKO-XMMUUECKUE CBOMCTBA Mac/a, yBeJIU4U-
BaeTCs ero BA3KOCTb, OHO NpeBpalllaeTcs CHavyasia B rejieobpasHyio ¢opmy, a
3aTeM B TBepPAYI0 MacCy, Ha3biBaeMylo ¢pakTUcOM. /1 noy4eHUsd OCEpHEeH-
HOr0 MacJia pacTUTeJNbHOe Mac/o HarpeBalwT B peakTope Ao 125-135°C, 3a-
TeM IIPU HellpepPbIBHOM IlepeMellIuBaHNUU [,00aBJsIOT cepy, KOTopas MJIaBUT-
csl ¥ pacTBopsieTcs. 3aTeM TeMnepaTypy noselmanT 40 150-165°C, noBeiuas
TeMnepaTypy Ha 10-30°C B yac. [IpofoxkuTeIbHOCTE nporecca 3-4 yaca.

C pesblo M3y4yeHHUs BJAUSHHUS 3aryCTUTEJII HA KAa4eCTBO IMOJy4aeMoH
CMasKHy M ollpejie/IeHUs1 ONTUMaJbHOTIO BapHUaHTa ObLJIM MOJIyYeHbl 00pa3Lbl
CMa30K U u3y4yeHbl ux cBorctBa (Tab6J. 1.). CocTaB cMa30K: ocepHeHHOe 12%-
MU cepbl nojcosHeyHoe Macsao (OIIM)-35%, Ca(OH). - 6% Bopga-1,5%,
CH3COOH-2%, B kauecTBe 3aryctuTessi Ha o6pasne 1: Na;B4s07-4,5%, a Ha
ob6pasue 2: NazB407-1,5%, u nobasssseTcs AUCTU/IAT TPaHCPOPMATOPHOTO
MacsaT-1500 go 100%.

Ta6auna 1
CpoiicTBa NoJiy4yeHHbIX CMa30K
O6pasubl TeMnepaTtypa Triboloji xassalar (ASTM-D 2266)
NOJIyYeHHBIX | KallJe naZeHusd, | Uuaekc | Kputnueckas Harpyska JuameTp
CMa30K °C (I'OCT 32394- | 3apupa, |Harpy3ka, PkN | cBapuBaHus, | mnATbHa
2013) is Pc,N M3HOCa,
Dmm
O6paser; 1 150 752 1235 3090 0.80
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Ob6pasern 2 142 476 980 | 2744 1.2

B pe3yjabTaTe I/ICCJIEAOBaHI/Iﬁ YCTAHOBJIEHO, YTO KOJIMYE€CTBO 3aryCTHUTEJIA
MOJIOXKHUTEJIbHO BJIMAET HAa Ka4€CTBO CMA3KH.

Jlutepatypa
1) Markets and Markets. Lubricants Market by Base Oil (Mineral Oil, Synthetic Oil,
Bio-based 0il), Product Type (Engine Oil, Hydraulic Fluid, Metalworking, 2020
2) J.A. Cecilia, P.D.Ballesteros, R.M.Saboya etc. An Overview of the Biolubricant Pro-
duction Process: Challenges and Future Perspectives, Processes, 2020, v. 8, p.257.

MODIFIED COTTON FIBER WITH SILVER NANOPARTICLES

Narmin Imanova, Rasim Alosmanov, Irada Buniyat-zadeh
Baku State University, Azerbaijan
nerminimanova54@gmail.com

In recent years, nanoparticles of noble metals such as gold and silver
have drawn immense attention due to the wide range of new applications in
various fields of industry. Particularly silver nanoparticles have significant
interest in medical applications, because they are highly effective antibacterial
agents. The optical, thermal and catalytic properties of silver nanoparticles are
strongly influenced by their size and shape.

Silver nanoparticles of various sizes and forms (nanocubes, nanosphe-
res, nanobars, nanorice, nanoplates, bipyramids and flowershaped are shown
under an electron microscope in Figl [1].

Fig 1. Electron microscope images of silver nanoparticles in different shapes

Under a variety of various reaction conditions, extracts of vegetables,
fruits, herbs and plants traditionally used in medical preparations are mixed
with aqueous solution of AgNOs. The kind and number of extracts used as well
as preparation of those extracts, the amount of metal salt used the tempera-
ture and the pH are the reaction variables. Four main factors affect the outco-
me of a chemical reaction; concentration of the metal salt, pH, temperature
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and concentration of the extracts. These plant extracts are rich in antioxidant
substances like polyphenols, alkaloids, steroids and tannis. Polyphenols can be
found in a variety of plant based foods such as fruits, vegetables, herbs, and
spices. There are many potential sources of polyphenols, which are especially
promisingas they are effective in reducing silver nitrate to silver nanoparticles.
Alkaloids and polysaccharides found in plant extracts have been considered
potential sources of polyphenols that might reduce AgNOs to AgNPs. Techniques
based on plant-mediated synthesis are utilized to produce AgNPs because
plant resources are readily available, friendly to the environment non-
exhaustible and affordable [2].

In this work, our aim was to impart antibacterial properties to cotton
fabric by modification with AgNPs. AgNPs were prepared using "green" syn-
thesis method with the help of AgNO3 solution (6 mM) and peppermint extract
[3]- A cotton fabric - Mingachevir textile (100% cotton, 4.80 mic, 2950 mm),
previously mercerized, was used as a matrix. Immobilization of silver nano-
particles on the mercerized fabric was carried out through impregnation
method. The cotton fabric samples obtained (after impregnation) were wa-
shed and dried for further studies.
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YENI YASIL HOLLEDICi YANACAGIN
KUKURDSUZLOSDIRICI EKSTRAGENTI KiMi

Sayad Niftullayeva?l, Yegana Mommoadoval,
Sarqgiys Qasimoval, Rahils Hiiseynova?, ibrahim Mommadov!
Baki Dévlat Universiteti, Azarbaycan
niftullayevasayad@gmail.com

Yanacaqlarin kiikiirdlii, azotlu, oksigenli, aromatik birleasmalardan ta-
mizlonmasi ananavi hidrotamizlomas iisulu ilo hayata keciriir. Senayeds bu
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tisul ila tamizlama yiiksak temperatur, tazyiq, boyiik migdarda hidrogen isteh-
laki vo bahali katalizatorlardan istifadani talab edir. Gostarilan sabablardan
ekoloji cahatdan tomiz, daha ucuz alternativ yollarin axtarilmasi har zaman
aktualdir. 9dabiyyatlarda dorin evtektik halledicilor (DEH) vasitasilo yanacag-
larin tomizlonmasi proseslori arasdirilmisdir. Malum olmusdur ki, DEH-lar
miilayim saraitda fordi komponentlar saklinds kiikiirdlii birlasmalarin tam ay-
rilmasini hayata kegira bilir [1-3].

Biitiin bu geyd edilonlor nazars alinaraq, torafimizdon ammonium xlo-
rid, xolin xlorid, trimetilammoniumasetat vo gliserin asasinda 3 név yeni DEH
alda olunmusdur. Teqdim olunan DEH-lar istirakinda model yanacaqlarin
kiikiirdli birloasmalardan tamizlanmasi prosesi aparilmisdir. Kiikiirdlii birlas-
ma kimi model yanacaga tiofen daxil edilmisdir.

Noaticalor bir saat miiddatinda, 90°C temperaturda miivafiq DEH-lar va-
sitasile 100, 100 va 70 % tamizloanmanin bas vermasini gostarmisdir.

Tomizlanmanin effektivliyi NMR spektroskopiyasinin kdmayi ila hayata
kecirilmisdir.
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MAQNIT POLIMER NANOKOMPOZITLORIN SINTEZI
VO TOTBIQi SAHOSINDO SON NAILIYYOTLOR

Nuray Hiiseynli, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
nurayhseynli@gmail.com

Magqnit polimerlar ytliksak daracada ¢evik va funksional materiallar olub,
magqnit xiisusiyyatlarini polimerlarin iistlin mexaniki va kimyoavi xassalori ila
birlasdirir. Bu materiallar biotibb, atraf miihitin qorunmasi, kataliz ve ayrilma
texnologiyalar1 kimi bir sira sahalards genis tatbiq olunur. Bu maqalada
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magqnit polimerlarin sintezinda va onlarin miixtslif sahalardas istifadasinda son
iralilayislar nazardan kecirilir. 9sas diqqat maqnit polimerlarin hazirlanmasi
liclin istifado edilon miixtalif metodlara, o climladon kimyovi ¢okdiirms, zol-
gel vo emulsiya polimerlasmasi kimi texnikalara yonsldilir. Bundan slavs,
magqnit polimerlarin strukturu, morfologiyasi va xiisusiyyatlarini toyin etmak
liclin istifads olunan analitik iisullar arasdirilir. Bu hissaciklar superparama-
gnit xtisusiyyatlara malikdir, yoni maqnit sahasinin tasiri altinda maqnitlasir,
lakin magnit sahasindan ¢ixarildigda bu xtisusiyyat dorhal yox olur. Magnit
xassalarinin tonzimlonmasi imkanlar1 bu superparamaqnit hissaciklorini isti-
fade baximindan slverisli edir. Bu sadas istifadays gors, maqgnit materiallar
biotibb, biotexnologiya, maqnit rezonans tomogqrafiyasi, kataliz ve tullanti su-
larinin temizlonmasi kimi sahalarda genis tatbiq edilir. Maqgnit hissaciklari
nadir hallarda tobii formada istifada olunur, aksins, onlar lizvi polimer matrik-
s va ya geyri-iizvi silisium dioksid dasiyiciya daxil edilir. Bu proses, onlarin
aqreqasiyasinin (yigilmasinin) qarsisini almaq liclin maye miihitda tatbiq
olunmasini tomin edir. Maqgnit polimerlarin derman dasiyicilari, toksik metal-
larin va cirklandiricilarin sorbenti, katalizator va ayrilma proseslari ii¢iin ma-
teriallar kimi spesifik totbigleri vurgulanir. Nahayat, maqgnit polimerlarin
golacak inkisaf istigamatlari va onlarin sanaye tatbiglarindaki potensial prob-
lemlar miizakirs edilir.
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INTERKALYASIYA EDILMIS QRAFITIN MODIFIKASIYASI
VO ONUN SORBSIYA XASSOLOIRININ TODQIQi
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2Azarbaycan Memarhq va Ingaat Universiteti, Azarbaycan
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Hal-hazirda har il 700 min ton boyaq maddasi istehsal olunur. Bunun
toxminan 15 %-i su hovzalarina atilir. Qeyd etmak lazimdir ki, boyaq maddale-

rinin cox hissasi cox ¢atinlikle biopar¢alanmaya maruz qalir, insan va sudaki
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orqanizmlara terotegen, kanserogen, mutagen tasir gostarir. Belslikla, boyaq
maddslarinin su hévzalarine axidilan tullanti sularindan kanarlasdirilmasi
miiasir dovriin aktual problemlorindon hesab edilir [1].

Miasir dovrda boyaq maddalarinin miixtalif sulardan konarlasdirilmasi
lictin koaqulyasiya, membran vasitasilo ayrilma, adsorbsiya, tokmillosdirilmis
oksidlasma, biopargalanma va digar texnologiyalar tatbiq edils bilar [2].
Movcud iisullarin har birinin iistiin va catismayan cahatlari vardir. Kimyavi
oksidlosma tisulu yiiksak zahoarliliye malik azoboyalar ii¢iin praktik vo effek-
tivdir, lakin yiiksak maya doyarino malikdir. Koaqulyasiya/flokulyasiya tisulu
boytik hissaciklarin ¢ixarilmasi ti¢iin ilkin marhals hesab olunur, lakin bu pro-
sesda ¢okiintiilar amala galir. Membran vasitasile ayrilma tisulu yiiksak effekt-
liyilo secilir, ancaq bu tsul da kifayat qadar bahalidir. Adsorbsiya tlisulu isa
ham igtisadi, ham da samaralilik cohatdan alverislidir.

Taqdim olunan is modifikasiya edilmis qrafitle kristallik bandvsayi bo-
yaq maddasinin sulu mahlullardan adsorbsiyasina hasir edilmisdir. Qrafit kimi
imterkalyasiya edilmis forma gotiiriilmis, onun fosfor 3-xlorid buxarlar ila
modifikasiyas1 aparilmigdir. Modifikasiya prosesi niimunanin UV-Vis spektros-
kopiya metodu ile tedqiqi naticasinda tasdiqlonmisdir. Sonra modifikatla
miixtalif gatiligh sulu mahlullardan boyaq maddasinin adsorbsiyasi aparilmis-
dir. Naticalara gore modifikat gdsterilon maqgsadlar ticiin tatbiq oluna bilar.

9dabiyyat
1) M. Liu, Z. Xie, H. Ye, W. Li, W. Shi, Y. Liu, Y. Zhang, Waste polystyrene foam-chitosan
composite materials as high-efficient scavenger for the anionic dyes. Colloids and
Surfaces A: Physicochemical and Engineering Aspects, 2021, 627, 127155.
2) S. Praveen, |. Jegan, T. Bhagavathi, R. Gokulan, L. Bulgariu, Biochar for removal of
dyes in contaminated water: an overview. Biochar, 2022, 4(1), 10.

MAQNIT XASSOLI KATIONITIN SINTEZi VO TODQIQi
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Nurlana Binnatova?2, Rasim Alosmanov?
1Baki Dévlat Universiteti, Azarbaycan
2Azarbaycan Memarlq va Insaat Universiteti, Azarbaycan
brilyantismayilzad844@gmail.com

lon miibadile gatranlar uygun reaksiyalar iiciin totbiq edilon ti¢olciilii
foza torlu polimerlardir. Bela polimerlar yumsaltma, adsorbsiya, duzsuzlasdir-
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ma, tamizlama va s. maqgsadlar {li¢lin istifads olunur. Masalan, elektrik stansi-
yalarinin suyunun tamizlanmasinda, sakar, monosodium glutamat, sarab ema-
11 vo bioloji mahsullarin istehsalinda va s. Bununla yanasi ion miibadils gatran-
lar1 atraf miihitin muhafizasi ile bagh boyiik narahatliq doguran bir ¢ox masa-
lalorda do miiveffaqgiyyatla tatbiq edilir: mahlullardan toksiki lizvi birlosmalor
va metal ionlarini ¢ixardilmasi. Onu da qeyd etmak lazimdir ki, bela polimerla-
ra maqnit xassalari verdikds onlarla uygun proseslarin hayata kegirilmasi
asanlasir [1,2].

Tagdim olunan isds ion miibadile qatram olaraq karboksil qruplu kato-
nit gotiiriilmiisdir. Sonra demir (II) sulfat, demir (III) xlorid ve natrium hid-
roksiddan istifads etmakls hidritermal {isulla polimer matrisinda Fe304 hissa-
ciklari formalasdirililmisdir.

Alinmis nanokompozit Ultraviolet-visible (UV-VIS) spektroskopiya me-
todu ila tadqiq olunmusdur (Sakil). Spektrds 300-400 nm intervalinda olan
piklar kationitds maqgnetit hissaciklarinin mévcudlugunu tasdiq edir.

10 -

B -

Adsorbsiya

o T T T T 1
300 400 500 200 700 800

Dalga uzunlugu, nm

Sakil. Maqgnit xassali kationitin Uv-Vis spektri
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IKi PIRROL HOLQOSI SAXLAYAN ETAN BiRLOSMOLORININ YENI SINTEZi

Nuray dhmadova, Elman Mammoadov
Azarbaycan Dévlat Pedaqoji Universiteti, Azarbaycan
hasanovanur@gmail.com

Pirrol va onun téramslari tabii birlasmalarin tarkibinds genis yayilmis-
lar vo canli orqanizmlards miihiim fizioloji funksiyalar yerina yetirirlor. Pirrol
halgasi hemoqlobinin, xlorofillin, bir ¢ox alkaloidlarin, derman maddslarinin,
amintursularin va s. tarkibina daxildir [1,2]. Ona gora da bela quruluslu birlas-
moalarin yeni, sada iisullarla sintezi miiasir izvi kimyanin asas istigamatlarin-
dan biridir.

Mbalumdur ki, asilxloridlarin 3-xlor- ve 2-metil-3-xlorpropenlara elektro-
fil birlasma mahsullarina birli-aminlarls tasir etdikda pirrol birloasmalari ama-
lo galir [3,4]. Kost-ibrahimov-Mammadov iisulu [5] adlandirilan ve XX asrin
70-ci illorinds kasf edilon bu tisulun istiinliiyli ondadir ki, asilxloridlarin va
birli-aminlarin qurulusundan asili olaraq mixtalif pirrol birlosmalari sintez
etmak olar.

Toqdim olunan isin magsadi tarkibinds iki pirrol fragmenti saxlayan
birlasmalarin alinmasidir.

Tsikloalkankarbon tursular1 xloranhidridlarinin (1a-d) 3-xlor- va 2-me-
til-3-xlorpropenlara (2a,b) elektrofil birlasma reaksiyalarindan 1-R-3-R!-3,4-
dixlor-1-butanonlar (3a-d, 4a-d) alinmisdir [6] (sxem 1).

Sxem 1.
R Cl
/ R! R
[ /‘\/Cl S WC'
o o X cl
la-d 2a.,b 3a-d, 4a-d

R = ts—C6H11(1a,3a,4a); 1-Cl-tS-C6H10(1b,3b,4b); 4-Cl-ts-Ce¢H1o (1C,3C,4-C);
2-Me-CeH10(1d,3d,4d). Rt = H(2a,3a-d); CHz(2b,4a-d).

Dixlorketonlarin (3a-d, 4a-d) su-galavi miihitinde etilendiaminla
reaksiyasindan tarkibinds iki pirrol halgasi saxlayan 1,2-di(2-R-4-R!-pirrolil-
1)etan birlagmalari (5a-d, 6a-d) sintez olunmusdur (sxem 2).

Sxem 2.

R!' R!
NaOH (H,0
3a-d da-d +H2N—CH2—CH2—NH24L R R
/N

N
\CHZ-CHZ

5a-d,6a-d
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R va R! - yuxarida gostarilanlardir.

Alman 5a-d, 6a-d pirrol birlosmalerinin qurulusu IQ ve NMR !H
spektrlarinin malumatina gors tasdiq olunmusdur.

Beloliklo, torkibinda iki pirrol halgasi saxlayan etan birlosmalarinin yeni
alinma tisulu toklif olunmusdur.
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ADIPIN TURSUSU DiXLORANHIDRIDININ
3-XLOR- VO 2-METIL-3-XLORPROPENLORLD REAKSIYASI

Qumru Zaidoval, Nuray dhmadovaz, Elman Mammadov
1Azarbaycan Texniki Universiteti, Azarbaycan
2Azarbaycan Dévlat Pedaqoji Universiteti, Azarbaycan
qumru.zaidova@aztu.edu.az.

Toarkibinds furan halqasi saxlayan heterotsiklik birlosmalarin aksariyya-
ti fizioloji aktiv maddalardir va onlarin alverisli tisullarla sintezi miihtim prak-
tiki shamiyyata malikdir [1,2].

Malumdur ki, tsikloalkankarbon tursularinin xloranhidridlari 3-xlor- va
2-metil-3-xlorpropenlarls 2- va 2,4-avazli furan birlesmalari amals gatirirlar [3-5].

Toaqdim olunan isin maqgsadi tarkibinds iki furan halgasi saxlayan qiy-
matli heterotsiklik birlasmalarin sintezidir.

Baslangic madda kimi gétiiriilan adipin tursusunun (AT) dixloranhidridi
(1), uygun tursunun tionil xloridls reaksiyasindan alinmisdir (sxem 1).
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Sxem 1.
O\C i) C/O +250Cl, O\C ity =0
- 2)a— T ™ _— 24— C
2S0,; -2HCI
o’ Son : a” cl

1

Reaksiyada AT:SOCI; - 1:2 kimi gottriilmiis va alinan dixlor-anhidrid te-
mizlonmoamis halda istifads edilmisdir, bels ki, distillo zamani dixloranhidridin
parcalanmasi miisahida olunur.

Miayyan edilmisdir ki, dixloranhidridin 3-xlorpropen (2a) va 2-metil-3-
xlorpropenla (2b) AlCI; ictiraki ilo reaksiyasindan 1,2,11,12-tetra-xlor-2,11-
(R)2-dodekan-4,9-dion (3a,b) alinir (sxem 2).

Sxem 2.

— Q@‘*m@

R = H(2a,3a,4a); CH3 (2b,3b,4b)
Tetraxlordiketonlarin (3a,b) vakuum distillasi zamani heterotsikllosma
bas verir va 1,4-di-(4-R-furil-2)butan (4a,b) birlasmalari amala galir (sxem 2).
Difuranlarin (4a,b) quruluslar1 iQ ve NMR 'H spektrlarinin malumatina
gora tosdiq olunmusdur.
Belalikls, 1,4-difurilbutan birlasmalarinin ikimarhalsli alverisli alinma
tisulu islanib hazirlanmisdir.
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SINK iONLARININ TOKSIKLIiYi VO
ONLARIN SULU MOHLULLARDAN ADSORBSIiYASI

Noazrin Xslilzada, Aydan Maharramzada,
Farqana Xolilova, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
nzrinxlilzad5@gmail.com

Tullant1 sularindan toksiki agir metallarin kanarlasdirilmasi uygun se-
naye sahslari Ugiin ciddi problemlardsn biridir [1]. Sink miihiim elementlar-
dan biri hesab edilir, ancaq onun hava, su va qida mahsullarindaki miqdari yol
verila bilacak hadda olmalidir. Normadan artiq ham insanlara, ham da hey-
vanlara zarar verir [2]. Qalvanotexnika iloa masgul olan, akkumulyator, piq-
ment, silah-sursat istehsal edan senaye sahalarinin tullanti sularinda hamisa
sink ionlar1 olur [3]. Elektron konfiqurasiyasina gors sink ionlar1 nisbaten sta-
bil olmasina baxmayaraq, onun artiq miqdari atraf miihit ve insan orqanizmi
(nafasalma tezliyi artir, 6skiiraya sabab olur, qida yollarinda problemlar yara-
dir va s.) iiclin tahliiks yaradir. Beloalikls, sink ionlar1 ¢ox cuzi migdarda bioloji
sistemlar li¢iin zaruri olmasina baxmayaragq, artiq miqdarda o, toksikantlar si-
rasina daxildir [4].

Miasir dovrde metal ionlarinin miixtalif sulardan kenarlasdirilimasi
liclin oksidlasma/reduksiya, ¢6kdiirma, koaqulyasiya, aks osmos va adsorbsi-
ya isulllar1 genis tatbiq edilir [5]. Qeyd etmak lazimdir ki, miixtslif tisullarin
miisbat vo manfi cahatlarine baxmayaraq, adsorbsiya tisulu sadsliyi, univer-
sallig1 négteyi nazarindan effektlidir.

Taqdim olunan isda sink ionlarinin sulu mahlullardan sorbsiyasi maqgse-
dils sanaye miqyasinda istehsal edilon KU-1 polimeri gotiirtilmiisdiir. Sorbsiya
ZnSO4 mahlullarindan aparilmisdir. Ana mahlul kimi 0.001 M qatiligh mahlul
hazirlanmigdir. Prosesa miihitin pH-1, sorbsiya miiddati va sink ionlarinin ilkin
gatiliginin tasiri dyranilmisdir. Sink ionlarinin maye fazada miqdar ksilenol
narinclt boyaq maddasindan istifade etmakla spektrofotometrik iisulla tayin
olunmusdur. Aparilmis tadqgiqatlarin naticalarina gora secilmis polimerin sink
ionlarinin sulu mahlullardan sorbsiya parametrlari adabiyyat malumatlari ila
miiqayisada effektli hesab oluna bilar.

9dabiyyat
1) TYu,] Wang, N Ding, X Guo, M Wang, Y Chen, Journal of Industrial and Engineering
Chemistry Tourmaline for heavy metals removal in wastewater treatment: A re-

75


mailto:nzrinxlilzad@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

view, J. Ind. Eng. Chem., 2024, 131, 44-53.

2) F.Najafi, Removal of zinc(Il) ion by graphene oxide (GO) and functionalized gra-
phene oxide-glycine (GO-G) as adsorbents from aqueous solution: Kinetics stud-
ies, Int. Nano Lett,, 2015, 5,171-178.

3) P.G. Naveen, Chandra Joshi, A mini review on heavy metal contamination in vege-
table crops. Int. J. Environ. Anal. Chem., 2023, 85.

4) S. H. Al-Mijalli, Bioadsorptive removal of the pollutant Zn(II) from wastewater by
delftia tsuruhatensis biomass. Appl. Environ. Soil Sci. 2022, 18-21.

5) J.G Kim, ] Ku, ] Jung, Y.S Park, G.H Choi, S.S Hwang, ].H Lee, ASS Lee, lon-
exchangeable and sorptive reinforced membranes for efficient electrochemical
removal of heavy metal ions in wastewater, J. Clean. Prod., 2024, 438, 140779.

SULFO QRUPLU POLIMERL®D SINK iIONLARININ SORBSIYASI

Aydan Maharramzadsa, Nazrin Xalilzads,
Farqana Xslilova, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
nzrinxlilzad5@gmail.com

Tobii va sintetik ion-mibadile qatranlari tullanti sularindan agir metal
ionlarim1 kenarlasdirmaq xiisusiyyatine malikdir. Sulfo va karboksil qruplu
ion-miibadila gatranlari uygun proseslards miivafiq olaraq selektivlik, effektli-
lik va universalliq gostarir.

Toqdim olunan is tarkibinda sulfo qruplar olan Purolite C100 markal
ion miibadila qatrani il sink ionlarinin sulu mahlullardan (sink sulfatin 1
mmol/] qatiligh mahlulu) sorbsiyasina hasr edilmisdir. Aparilan tadqiqatlarda
polimerin sorbsiya qabiliyyatina bark va maye fazalarin tamas miiddati, metal
ionlarinin ilkin qatiligi, mahlulun temperaturu va pH-1 kimi parametrlarin tasi-
ri Oyranilmisdir. Miiayyan edilmisdir ki, sorbsiya prosesi kifayat daracada sink
ionunun mahluldaki ilkin qatiligl ve miihitin turgulugundan asilidir. Bununla
yanas1 fazalarin tomas miiddatinin, polimerin migdarinin va qarisdirma siira-
tinin ds optimal giymatlari tayin edilmisdir. Sink ionlarinin mahluldaki ilkin
gatiliginin sobsiya prosesina tasirinin eksperimental qiymatlari asasinda
sorbsiya izoterminin inteqral ayrisi qurulmusdur (Sakil).

Sonraki marhslads tacriibi giymatlar Langimiir va Frendlix modellarila
islonmisdir. Naticalara gora sorbsiya izotermi Langimiir modelina daha uy-
gundur. Bu onu gostarir ki, sink ionlarinin sulfo qruplu polimerla sorbsiyasi
zamani proses energetik cohatdan eyni tipli aktiv markeazlards bas verir vo
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gatranda sorbatin monotabaqasi yaranir.
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Sakil. Purolite C100 markal1 gatranla
sink ionlarinin sorsbiyasinin inteqral izoterm ayrisi

METIL (Z)-2-(4-BROMFENIL)-2-(2-(p-TOLIL)HIDRAZINILIDEN)ASETAT-1n
MOLEKULYAR DOKINGI

dliyar Babazada!, Baxtiyar Babazada?, Selcan 9lisoy?,
Ulkar Hasanzada!, Namiq Sixaliyev?, Abel Moharramov!
1Baki Dévlat Universiteti, Azarbaycan
2Baki Miihandislik Universiteti, Azarbaycan
aliyarbabazade5@gmail.com

Yeni sintez edilmis maddalarin ananavi yolla derman xiisusiyyatlarinin
arasdirilmasi vaxt itkisi vo maddi baximdan ¢ox da samarsli deyil. Bu sabab-
dan hazirda bioinformatika tisullarindan, o ciimladen komputer alqoritmlari-
na asaslanan virtual proqramlarin istifadasi glindemdadir. Tarafimizdan Metil
(Z)-2-(4-bromfenil)-2-(2-(p-tolil) hidraziniliden)asetatin SwissADME proqrami
vasitasile molekulyar dokingi aparilmisdir. Metil (Z)-2-(4-bromfenil)-2-(2-(p-
tolil)hidraziniliden)asetatin in silico prognozlari-fiziki-kimyavi xtisusiyyatlari
va farmakokinetik ADME g6zlantilari bu proqrami vasitasils tedqiq edilmisdir.

Maddanin- Bi- Lipofillik ~ Hacm Poly- Hal- Doymu Elasti-
formulu olojiak- arhq lol- slug Kliyi
tivlik ma-
masl
O 0 " Cohrayr  Cohra-  (Cohra-  Cahra-  Cohra- Cohra-
/@IN,N\C zonada ylzon-  yizon-  yizon-  yizon- y1zon-
B . yerlosir ~ adayer adayer adayer adayer adayerl
lasir lasir lasir logmir asir
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Cadvaldan da goriindiiyii kimi doymusluq ¢ahrayi zonadan kanara ¢ixir.
Lakin digar xassalar ¢ahray1 zonada yerlasir.Bu da birlasmanin bioloji ak-
tivliyinin ytliksak oldugunu gosterir. “Boiled Egg” prognozuna baxsaq burada
birlasmanin sar1 bdlgads (yumurta sarisinda) yerlasdiyini goriiriik.Bu da be-
yina niifuz etma ehtimalinin yiiksak oldugu sahays uygundur.

_0._o0
N
N
L
Br

Hamginin birloasmanin enzimlarla oxsarligi asagidaki qrafikde tesvir

edilmisdir.
26.7%
26.7%

6.7%

13.3%

26.7%

W kinase B Family A G protein coupled eceptor I Phosphodiesterase

1 Lyase 1 Prolsase

Metil (Z)-2-(4-bromfenil)-2-(2-(p-tolil) hidraziniliden) asetatin asasan
“Kinase, Lyase va Family A G protein-coupled receptor” enzimlari ilo ¢ox oxsar

xassalara malik oldugu gostarilmisdir.
Birlosmoanin Farmokinetik xassalari
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METILL (Z)-2-(4-XLOROFENIL)-2-(2-FEILHIDRAZINILIDEN)
ASETAT-1n Z VO E iZOMERLORININ SINTEZI

dliyar Babazadal, Boxtiyar Babazada!, Aids Karimovat?,
Ulkor Karimoval, Namiq Sixaliyevz, Abel Moharramov!
1Baki Dévlat Universiteti, Azarbaycan
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Polifunksional diazadienlarin miixtalif istigamatda reaksiyaya daxil ol-
dugu adabiyyatlardan malumdur[1]. Bu istigamatlardan biri do diazenlardan
metanoliz ilo a-keto efirlarin aril hidrazo téramsalarinin sintezidir [2]. Qrupu-
muz torafindon 4-xlorbenzaldehid asasinda avvelco miivafiq olaraq hidrazon
alinmis va bu hidrazonun katalitik olefinlosmasi ilo diazadien sintez edilmis-
dir. Diazadienin metanolizi ila a-keto efirin sintezi hayata kecirilmisdir. Bu
efirlorin Z va E izomerlar qarisig1 saklinds alindigr miisahida edilmisdir. Bu
garisiq kalonka xromatoqrafiya51 vasitasila bir-birinden ayrilmisdir.

]
X N
Ho, @/ "NHz HCI CHsCOONa /@A \©
cl c2 sOH
4-xlorbenzaldehid fenilhidrazin hidroxlorid (E)-1-(4-xlorbenziliden)-2-fenilhidrazin

~,
0. _0 CuCIDMSO CCls, TMEDA

H
\N/N
CHs0n cl
T oo
Cl
methil (Z)-2-(4-xlorfenil)-2-
(2- fen|Ih|drazm|l|den)asetat

(E) 1-(2,2-dixlor-1-(4-xlorfenil)
Pes V|n|I) -2-fenildiazen
QIN /

metil (E)-2-(4- xlorfenll) -2-
(2-fenilhidraziniliden)asetat

a-keto efirlorin Z izomerinin monokristali asan yetisdirildiyi halda E izome-
rinin monokristali ¢ox ¢atin yetisdirilir. Lakin qrupumuz tarafindan dixlorme-
tan soraitinds yenidan kristallasma naticesinds E izomerin monokristal
yetisdirilmisdir. E izomerin monokristalinin RQA-s1 ¢okilmis ve qurulusu
tadqiq olunmusdur.
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MCCJIEJJOBAHUSA MEXAHM3MA KOHKYPEHTHOM PEAKLIUM
NOJIYYEHMA (1Z,2Z)-1,2-BUC(2-(3,5-BUC(TPU®TOPMETH/T) ®EHUIT)
IMAPA3UHW/IU- IEH)-1,2-BUC(4-METOKCUPEHUJT)3TAHA

YiabBus AckepoBa, Anek6ep I'yceitHsage, l'osbHyp Pydysiiaesa,
3apuHurap Mammep3age, lllaup A6ayna3ane
Baxunckuti l'ocydapcmeennblii Yuusepcumem, A3epbatidicaH
askerova.ulviyya.69@gmail.com

Kak n3BecTHO, Hallla Hccae/0BaTebCKas rpymnna 3aHMMaeTcsl UCClel0-
BaHUEM CUHTETHYECKHX BO3MOXKHOCTeH peakuuil N-3aMeléHHBIX I'MJpa3o-
HOB C rajioreHaJJKaHaMH B YCJIOBHUSIX PeaKIMH KaTaJUTUYeCKOro oJiepHUHHU-
poBaHus. B paHee ony6/JIMKOBaHHBIX HAMH CTaThe HA OCHOBE MAaTPUYHOH MO-
JleJd ObLJIM Mpe/ICTaBJeHbl Pe3yJIbTaThl KBAHTOBO-MEXaHUYECKUX PACYETOB
npodu/is peakyUU CHUHTe3a [UTraJOoreHHPOBAHHBIX BUHHWJIJAHA3EHOBBIX CH-
CTeM, KOTOpbIE COJlepKaT reMHUHaJIbHble aTOMbI XJIOpa B KpaHEM BUHHUJIb-
HOM noJsioxkeHuH [1]. [locneayroniue vccaeoBaHUs NOKa3aly, YTO BBeJleHUE
3JIEKTPOHO/IOHOPHBIX U 3JIEKTPOHAKLENTOPHBIX 3aMeCTUTEJIed B apoMaTHye-
cKkve ¢pparMeHTBbl MOJIEKYJl BHOCAT 3HAayUTesbHble U3MEHEHUs B 3HAYEHUS
JleCKPUIITOPOB peaKLHOHHOM CIIOCOGHOCTH U 3JIEKTPOHHBIX MapaMeTpoB [2].

cl cl
H CCly, CuCl (1 mol%) ‘
X, N _—
Ar N” AT TMEDA (2.5 eq.) Ar N
DMSO, rt. 2CI-VD, N_
Ar
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B cBs3M C BblllIeCKa3aHHBIM, ObLJIO Obl HMHTEPECHO TPOBECTU PACYETHI U
MPOAHAIM3UPOBATh IHEP- TeTUYECKUHN MPOGUIIb peaKluid B U3MEHEHHBIX YCJIO-
BUSX. B mpejcTaBieHHON peaKlMH B KavyecTBe cybcTpara Obu1 BbiOpaH (E) -1-
(3,5-6uc (TpudTopmeTri)benun) -2- (4-MeTOKCUOEH3UIN/IEH ) TUAPA3HH.

Kak cieayeT 13 npe/icTaBJeHHON AWarpaMMbl PacuéTOB JJaHHAs peak-
IS ABJSETCA KaK TEPMOJMHAMHUYECKH, TaK U KHHETUYECKU 6J1aronpUsTHOH,
HECMOTPSl Ha Haya/lbHble 3HepreTUYeckue 6apbepnbl, Hasaraemble TMEDA, u
rPOMO3/KHE 3aMECTUTENHN Ha MOJIEKYJIE THAPA30HA.

OfiHaKo, NpaKTUYecKUe HCCIe[j0BaHUS IOKa3bIBalOT, YTO KOJIMYECTBO
npe/oJaraeMoro JMXJ0pBUHWIMA3€eHa COCTaBsAeT nopsika 5-6%, OCHOBHbIM
MPOAYKTOM peakUMu sBjaseTcs nceBgogumep (17,27)-1,2-6uc(2-(3,5-6uc (Tpu-
¢dropmeTtmn)de HUI) ruApasuHUINAEH)-1,2-6uc(4-MeTokcubeHWT) aTad (78%).

AHasnu3 MHTepMeJMaTOB 00pa3yIoLIuXCcsl B pe3yJibTaTe KOHKypPeHTHOU

peakKnuy, No3BOJIAET HaM NIPEAJIOKUT CJ'Ie,E[y}OH_LI/Iﬁ MeXaHHW3M HOCHEAH9ﬁ:
CF,

O 5, B L N&m e,
6 5§ eb

o e et et e

Jlutrepatypa

1) U.F.Askerova, Y.A.Abdullayev, N.G.Shikhaliyev, A.M.Maharramov, V.G. Nenajden-
ko, ]. & Autschbach, Computational exploration of the copper (I)-catalyzed con-
version of hydrazones to dihalogenated vinyldiazene derivatives. Journal of
Computational Chemistry, 2024, v.45, p. 2098-2103

2) H.T.luxanues, Y. ®.AckepoBa, C. [\MyxTapoBa, A. A.Hus3oBa, A. M.MareppamoB,
I1. B.JlopoBaToBckui, B. I'HeHnaiiienko, CUHTe3 U CTPYKTYpHble HCCeJ0BaHUSA
JMXJI0p/1a3aiMeHOB Ha OCHOBe 4-MeTOKcHGeH3abAerna. XKypHasu opranuye-
ckoit xumuy, 2020, 56(2), 173-181.

81


https://onlinelibrary.wiley.com/toc/1096987x/2024/45/24

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

UCC/IEJOBAHUA MEXAHH3MA
KOHKYPEHTHOM PEAKIY OJIYYEHHUS ((E)-4-(2-(4-
JUMETHU/JIAMHUHO)BEH3W/INAEH)THIPA3UHUT)BEH30HUT-PUJIA

YabBudg AckepoBa, Anek6ep I'yceiiH3aae, 'osibHap ATaKkuIIMEBa,
Haspun I'yp6aHoBa, lllaup A6ayia3zaae
Bakunckutl l'ocydapcmeenHblil YHusepcumem, AsepbatidxicaH

askerova.ulviyya.69@gmail.com

I/I3yquI/Ie pea}cunfz’l N-SaMeHJ,éHHbIX TMApa30oHOB C rajjoreHaJikaHaMiu B
yCJIOBUAX peaKIUU KaTaJIUTHYECKOIr'o OJle(l)I/IHI/IpOBaHI/IH Ha JaHHOM 3Talle
I/ICCJ'[EAOB&HI/IFI BBIXOJWT COBEPLHIEHHO B HOBYIO CTaAHIO. AHa/3 KBaHTOBO-
MeXaHHUYeCKHX paC‘{éTOB AJId peaKlUH C y9aCTHEM KaK 3aMellléHHbIX aJibjie-
TUJ0B, TAK U 3aMellEHHbIX rupasrvHOB IMMOKa3aJl, YTO Ka4€CTBO, KOJINY€CTBO
H IIOJIOXKEHHE 3aMeCTUTeJIAd CYLIeCTBEHHO BJIMAET Ha X0/ BCEro Impouecca.
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PaHHee HaMM OGbIM NpOBeJEHbl PACYETHI /S peakl U, B KOTOPOH B
KayecTBe cybcTparta ObLI BbIOpaH GeHUITHApa3oH He 00peMeHEHHBIN 3aMe-
ctutensamu [1]. PacuéTsl npoBeJéHHbIe s peakuuu ¢ yyactueMm (E) -4- (2-
(4- (mMuMeTWIaMM HO)OGEeH3WJNUJAEH)TUAPA3UHUI) OGEH30HUTPUIIA, MMOKA3aIU
YTO KOHEYHBIN MPOAYKT, NPOU3BOJAHOE AUXJIOPBUHUIAMA3eHa, 06pa3yeTcs Co
3HAYUTEJIbHbIM BbICBOOOXK/JEHUEM 3HEPTHUH, UTO MO3BOJISIET NMPEJNOJI0KHUTD,

4TO 3TOT IIYyTb p€aKIIMH HE TOJIbKO OCYyII€CTBHUM, HO U BbICOKOB(i)(l)eKTI/IBEH.
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cl_ _cl
o H CCly CuCl (1 mol%) |
Y, N
Ar” N AT TMEDA (2.5 eq.) AN
DMSO, rt. 2CI-VD, N_
Ar

OaHako, HA MPAKTHKe BBIXO/J, MPEANOJIaraeMoro npoayKTa NpakTUIecKd He
HaOJII0IaeTCs, a peayJbTaTOM Ipolecca siBuics ncesgoaumep ((E)-4-(2-(4-
JUMeTUJIaMUHO- GEH3UIN/EH ) TH/IPAa3UHII)6eH30HUTpUIIL. Ha ocHOBe mpoBe-
JNIEHHBIX, JOMOJHUTEJIbHbIX BBIYUCIEHUH, Tpe/IioJlaraeMblX HHTEpMe/IUaTOB
Mbl MOXXeM INpPeACTaBUTb CAEAYIOUHA MeXaHU3M 06pa3oBaHHsS MPOAYKTA
KOHKYPEHTHOU peaKL1u:

CuClL *CCl;, —= CCl;3 +CuCl, L L =TMEDA
(I:HS (|3H3 (i';H3
_N CN . N CN
H,C +CCly H,c” Hac/N CN
- -
N N_. Ns
77N -CHCI, ZAN ¥ N
H H H 1 H 2

JIureparypa

1) U.F.Askerova, Y.A.Abdullayev, N.G.Shikhaliyev, A.M.Maharramov, V.G. Nenajden-
ko, J. & Autschbach, Computational exploration of the copper (I)-catalyzed con-
version of hydrazones to dihalogenated vinyldiazene derivatives. Journal of
Computational Chemistry, 2024, v.45, p. 2098-2103

2) N.G.Shikhaliev, G.T.Suleymanova, K.N.Bagirova, U.F.Asgerova, K.A.Garazadeh,
G.V.Babayeva, V. G.Nenajdenko, Synthesis of dihalogendiazadiene and farmazan
derivatives in the catalytic olefinization reaction. 2018, Journal of Low Dimen-
sional Systems, v. 2 (2), p. 24-29

83


https://onlinelibrary.wiley.com/toc/1096987x/2024/45/24

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

Fe3;04/ZnS HiSSOCIKLI KOMPOZITLORIN SINTEZI

Brilyant ismayilzada?, irads Biinyadzado!,
Nurnala Binnatovaz?, Rasim Alosmanov?
1Baki Dévlat Universiteti, Azarbaycan
2Azarbaycan Memarlq va Insaat Universiteti, Azarbaycan
brilyantismayilzad844@gmail.com

Magnetit, torkibinde barabar miqdarda domir (II) vo demir (III) oksidi
olan bir mineraldir. Onun empirik formulu Fe;04-diir vo tez-tez domir (11, III)
oksidi kimi ifada edilir. Kegmisda o, demir-ferrik oksid va triiron tetraoksid
adlanirdi. Fez04 biitlin minerallarin an ¢ox yayilmis névlarindan biridir. Fe30s,
rentgen siialarini va digar radiasiya novlarini bloklaya bilir. Boylik miqdarda
istilik enerjisini udmaq ve buraxmaq imkanina malkdir. Bundan slava, Fe304
xarici maqnit sahasi ile asanliqla ayrila va toplana bilir. Bu geyri-adi {stiin-
liikk Fe304 nanohissaciklarinin barpasi va ya takrar istifadasi iiciin xiisusils fay-
dalidir. Fe304 nanohissaciklarinin ekoloji sahada tetbiqi asasan onlarin snana-
vi makro va ya mikrohissaciklara nisbaten daha yaxsi1 adsorbsiya ve reduksiya
faaliyyatlari ilo baghdir. Metal nanohissaciklar superparamaqnetizm, magqnit-
miigavimat va magqnit anizotropiyasi kmi kifayat qadar miixtalif xassalar
gostarir. Arasdirmalar gostarmisdir ki, desmir nanohissaciklari boyiik sath sa-
hasina va agir metal ionlar1 ti¢iin yiiksak adsorbsiya qabiliyyatina malikdir [1].

Zink sulfid (ZnS), tabii olaraq yaranan duz, sinkin asas manbayidir. Tabi-
atdas ZnS tarkibinds adaten shamiyystli migdarda demir olan, qara rangli bir-
lasmadir. Tomizlanmis duz solgun sariya ve ya boz rangs malik olur. ZnS an
¢ox boyalar, plastiklar va rezin ii¢lin pigment kimi istifads olunur. Suda hall ol-
mur. Umumiyyatls, ZnS normal otraf miihit soraitinde sabitdir ve tebiatda
toksik olmayan hesab olunur. ZnS yiiksak performansli isiq yayan diodlarda va
sensorlarda tatbiq olunan genis diapazonlu yarimkeciricilardan biridir. Nano-
texnologiyanin siiratli inkisafi il son iyirmi il arzinds ZnS asash ¢oxlu sayda
nanomateriallar sintez edilmisdir [2].

Taqdim olunan isda {i¢olciilii faza torlu karboksil qruplu kationit istifads
olunmusdur. Bu tadqgiqatin maqsadi Fe304 lizarinda ZnS hissaciklarinin sintezidir.
Polimer matrisinde magqnetit hissaciklarinin formalasdirilmasi yoxlanilmisdir.
Alinmis nanokompozit Ultraviolet-visible (UV-VIS) spektroskopiya metodu ilo
tadqiq olunmusdur. Maqnit xiisusiyyatlarinin mévcudlugu Neodymium maqgniti
vasitasila tadqiq olunmusdur. Sintez olunmus Fes04 hissaciklori lizerinda ardicil
olaraq ionlarla islanma hesabina ZnS hissaciklari formalasdirilmisdir.
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CONDENSATION PRODUCTS OF 2-ALLYL PHENOL WITH FORMALDEHYDE
AND UREA AND THEIR STUDY

Musa Bayramov, Gunay Mehdiyeva, Banovsha Ismayilova
Baku State University, Azerbaijan
gunaymehdiyeva@bsu.edu.az

Phenolic compounds with functional groups and heteroatoms have sig-
nificant theoretical and practical importance.

Heteroatom-containing phenolic derivatives have a wide range of appli-
cations in various technological area. These compounds, as well as the oligo-
mers and polymers derived from them, can be applied as stabilizers for poly-
mer materials, corrosion inhibitors to protect metals from corrosion, antioxi-
dant additives in oils and fuels and as analytical reagents, etc [1,2].

In this context, the Mannich reaction, specifically the triple condensa-
tion of 2-allylphenol with formaldehyde and urea, was carried out and sys-
tematically studied. The reaction was carried out under varying conditions to
evaluate the influence of the reagent to the yield of the resulting products. The
effect of initial reagents ratios on the reaction outcome was thoroughly exam-
ined to optimize the synthesis process.

Depending on the ratio, it is possible to obtain both an individual organ-
ic compound and a structured polymer.

It was observed that the polymeric product of the reaction was obtained
when the primary reagents were used in a molar ratio of 1:4:1 (2-allylphenol:
formaldehyde: urea), respectively. This ratio was found to be optimal for the
formation of the polymer.

The structure of the synthesized polymer was characterized using infra-
red (IR) and NMR spectroscopy.

The IR spectrum of the obtained polymer exhibited the following char-
acteristic absorption bands (cm™): 2923 and 2853 (C-H stretching), 1462 and
1377 (C-H bending), 3334 (O-H stretching), 1574 (C=C aromatic), 1249 (C-O
stretching), 1035 (C-N stretching), 721 and 665 (aromatic ring vibrations),
and 1640 (C=C allyl group). These spectral features confirm the presence of
the key functional groups and structural motifs in the polymer.

Based on the structure of the obtained polymer we can conclude that
synthesized polymer can be appliable as sorbents for extracting of heavy and
radioactive metals from water systems.
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8-ALKENIL-9VOZLI 1,3-BENZOKSAZINLOR VO DiGOR ALKENILFENOL
FENOL TOROMOLORININ HBR V3 PROPARGIL BROMIDLY AMMONIUM
DUZLARININ SINTEZI VO NEFT-LAY SULARINDA KORROZiYA
INHIBITORU KiMi T9DQIQI

Giinay Mehdiyeva, Musa Bayramov
Baki Dévlat Universiteti, Azarbaycan
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Dordlii ammonium duzlarinin suda va su-duz sistemlarinda yaxsi hall
olma gabiliyyatina gore, xlisusila da turs miihitlords ytliksek antikorroziya xii-
susiyyatlarina malik oldugu malumdur. Fenol téramslari asasinda ammonium
duzlart da neft sonayesinda genis totbiq sahasine malikdir. Onlar su-duz,
tursu, hamginin karbohidrogen-hidrogen sulfid tarkibli su-duz miihitlarinda
korroziya inhibitorlar1 kimi ugurla istifads edils bilar [1-3].

Yuxarida deyilanlari nazars alaraq, allil- va propenil avazolunmus 1,3-
benzoksazinlarin, hamginin propenilfenollarin aminometil téromslarinin HBr
va ya propargil bromidla qarsiligh tasirindan alinmis duzlarin sintezi va on-
larin quruluslarindan asili olaraq tatbiq sahalarinin 6yrenilmasi do boyiik
maraq kasb edir.

Ammonium duzlarinin sintezi benzolda 45-50°C temperaturda 3 saat
miiddatinda gotiiriilan birlagsmalar va propargil bromidin (va ya allil bromid)
1: 1,2 mol nisbatinds aparilmisdir. Cixim 57-80% taskil edir. Ilkin reagentlarin
tobiatindan asili olaraq ¢ixim dayisir. Maksimum ¢ixima 2-propenilfenolun
morfolinometil toramasi substrat kimi istifads edildikds alds edils bilar.

Alinmis birlasmalarin qurulusu IQ ve NMR spektroskopiyasi vasitasila
tasdiq olunmusdur.

Sintez olunmus ammonium duzlar1 korroziya inhibitoru kimi tadqiq
edilmis vo quruluslarindan asili olaraq xassalarinin dayismasi sistematik
olaraq tedgiq olunmusdur.
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Miiayyan olunmusdur ki, tarafimizdan sintez edilmis allil va propenil
avazli 1,3-benzoksazinlar va 2-propenilfenolun morfolinometil téramasi asa-
sinda alinmis ammonium duzlari tarkibinds eyni zamanda C=C va C=C fraqg-
mentlori saxlayir, eloco do suda vo spirtlords hall olma qabiliyyatine malikdir,
va bu nov birlamalar texnologiyanin miixtalif sahslarinds, neft-kimya va neft
sanayesinds, tibbda va s., o climladan aqressiv turs miihitlardas, neft-lay sula-
rinda va digar sistemlarda korroziya inhibitorlar: kimi istifada oluna bilar.
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ANTIKORROZIiYA XASSOSINO MALIK
ALKILALKOKSIKAR-BONILMETIiLSULFiDLORIN SINTEZi

ilgar Hiiseynov, Qasim Hiiseynov
Baki Dévlat Universiteti, Azarbaycan

ilgarh270@gmail.com

Kiikiirdli tizvi birlosmalarin, o climladen, sulfidlarin siitkii yaglarinin
keyfiyyatini yaxsilasdiran asqar kimi tadqiqi sahasinda genis elmi-tadqiqat is-
lori aparilmisdir [1,2]. Lakin sulfidlara ¢oxfunksionalliq xassasi veran, onlarin
effektliyini artiran atom va ya atom qruplarinin miiayyanlasdirilmasina, sul-
fidlarin asqar kimi tesiri mexanizminin dyranilmasina hasr olunmus islar
miiqayisada azdir [3].

Miiayyan olunmusdur ki, kiikiird atomuna gora B-veziyystds miirakkab
efir qrupunun olmasi sulfidlarin antikorroziya xassasini kaskin suratds yaxsilas-
dirmagqla yanasi, onlara alava faydali xassalar (yaglayici, antimikrob ) verir [4].

Qeyd olunan va formulu RSCH>COOR! ( burada R va R! alkil radikal-lari-
dir ) olan sulfidlari sintez etmak ti¢iin miixtslif tisullar taklif olunmusdur.

ddabiyyat malumatlarina [5], asasan, alkilalkoksikarbonil-metilsulfidla-
ri ( AAKMS ) sintez etmak ii¢iin galavi miihitds merkap-tanlarin monohalogen
karbon tursularinin efirlari ila qarsiligh tasirindan istifads etmak olar.
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RSH + CICH,COOR' =22 5 RSCH,COOR! + NaCl + HyO

Lakin bu iisuldan istifada etdikde mihit galavi oldugundan, moleku-
lunda mirakkab efir qrupu olan baslangic ve son mahsullarin gisman hidrolizi
bas verir, naticoda reaksiya mahsulunun ¢ciximi azalir, bundan basqa reaksiya
mahsulunun yuyulmasi va qurudulmasi slava vaxt talab edir.

AAKMS sintez etmak liclin merkaptosirka tursusunun alkil efirlarinin
ekvimolyar miqdarda gotiiriilmiis trietilamin istiraki ila alkilhalogenidlarla

reaksiyasindan istifads olunmasi taklif edilmisdir[6]:

(C2Hs)sN
RCl + HSCH2COOR! s RSCHCOOR! + [(C2Hs)sNH] Ct

Fikrimizca, AAKMS-i sintez etmak ii¢ciin an alverisli isul trietilaminin
katalizator kimi istiraki ile merkaptosirka tursusunun alkil efirlarinin
alkenlarla Markovnikov qaydasi lizre birlagmasi reaksiyasidir[7]:

(CaHs):N
R!-0-C-CH:-SH + R-CH=CH: ﬁ» R-'CITI'T-S-'C-'I-I:COOR1
g CH;
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4-iZOOKTIL FENOL 9SASINDA TORKiBINDO HETEROATOM SAXLAYAN
KORROZIiYA INHIBITORUNUN SINTEZI VO TODQIQI

Musa Bayramov, Giinay Mehdiyeva, Sevinc Cafarzads,
Mahira Agayeva, Laman Mirzayeva
Baki Dévlat Universiteti, Azarbaycan
gunaymehdiyeva@bsu.edu.az

Miasir dévrda neft-gaz ¢ixarma proseslorini intensivlasdiran vo ekoloji
tomiz inhibitorlarin yaradilmasi aktual problem sayilir. Neft sanayesinda kar-
bohidrogenlards va suda hall olunan inhibitorlardan istifads olunur (ssasan
torkibinds miixtalif funksional qrup va N,S,0,P hetereatom saxlayan birlasma-
lardan). Lakin diinyada yeni inhibitorlarin sintezi va tatqiqi istigamatinda ge-
nis todgiqgatlar aparilir [1,2]. Onlarin alinmasinda aminlar, aldehidlar, fenollar,
karbon tursulari va b. birlasmalar istifads olunur. Bizim bu istiqgamatds apar-
digimiz sintez 4-izooktil fenol, formaldehid va 4-bromanilinin, 1:1:1 mol nis-
batinda kondenslasma reaksiyasi (Mannix reaksiyasi asasinda aparilmisdir)
asagida gdstarilan sxem tlizra sintez olunur:

OH
o/\N—Q—Br
80°C,3 saat
+CH0 + HN Br -
H,0

CgHi7

U]
Cixim:70%, ny20 =1.5645
Qeyd etmak lazimdir ki, sec¢ilmis saraitden asili olaraq kondenslosma
prosesinda aminometil toramasi do alina bilar (birli aminlarlarle Mannix
reaksiyasi bir gadar farqli gedir va qarisiq birlasmalar alina bilar).
Sintez olunmus yeni iizvi birlasma (I) asasinda sulu mahlullarda hall olan
dordlii ammonium atomu saxlayan birlasma sintez edilmisdir.

o/\N { —Br OAJOBY
\
_ =

HBr W
1 saat

(I

CgHiz
CgHiz

Cixim:95%
Birlosma II tursu korroziya inhibitoru kimi polad Cr3 lovhalari sathinda
sulfat tursusu miihitinds 3 saat, 25°C-da qravimetrik tisulla yoxlanilmisdir
(0,1 va 0,5H konsentrasiyali H,SO4 sulu mahlullarinda birlasma II 50mq/]
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miqdarda korroziyaya qarsi qoruyucu effekt 72 va 99% taskil edir).

Birlasma II yiiksak inhibitor xassalarini onun qurulusu ils izah etmak
olar. II tip birlosma torkibinda olan dérdlii ammonium atomu vasitasilo metal-
lik sathindo adsorbsiya olunur, metal sathinin miisbat ¢1-potensialimi artirir,
burda turs miihitds parsial katod reaksiyasinin stiratini azaldir. Korroziyadan
gorunma prosesinda aromatik halgada olan 1 elektronlar da istirak edir [3-4].
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ASETOFENON 9SASINDA FARMOKOLOJi AKTiV MADDOLORIN SINTEZI

Aynur Farzaliveva, Yegano Mommadova, ibrahim Mommadov
Baki Dévlat Universiteti, Azarbaycan
bsu.nmrlab@gmail.com

Asetofenonlarin kimyasi miiasir iizvi sintezin intensiv inkisaf edan saha-
larindan biridir. Bu maddalarin xalkon, karbazon, indol, pirazol, izoksazol va s.
kimi toéromsalari farmakoloji va tibbi shomiyyate malikdir. Gostarilon sinif
birloasmalar depresiya-, allergiya-, xar¢ang-, virus, mikrob-, veram-, iltihab vo
s. aleyhina genis spektrli tasir niimayis etdirirlar [1-3].

Yuxarida gostarilonlori nazare alaraq farmakoloji shomiyyat kasb edan
coxfunksional yeni (Z)-2-((E)-3-(5-brom-2-hidroksifenil)-1-(4-hidroksi-2-me-
tilfenil)alliliden)hidrazin-1-karbotioamid (1) va (E)-2-(1-(4-hidroksi-2-me-
tilfenil)etiliden)hidrazin-1-karbotioamidin (2) sintezi hayata kecirilmis va
onlarin bioloji aktivliklori tadqiq edilmisdir.
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Arasdirmalar zamani bu maddalarin neyrodegenerativ va diabet xastalik-
larinda darman kimi tatbiq potensiali agkar edillmisdir. Sintez olunmus birlas-
moalarin quruluslar1 NMR vo MS metodlarinin kémayile miiayyan edilmisdir.
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BORPA OLUNAN XAMMAL 9SASINDA
BIOYANACAGIN SINTEZi VO TODQIQi

Giillbon Mammadova, Yegana Moammadova, Rahils Hiiseynova,
Sargiys Qasimova, Nargiz 9zimova, ibrahim Mommadov

Baki Dévlat Universiteti, Azarbaycan
gulbenmemmedoval @gmail.com

Klassik yanacaglarin bioyanacaglarla avez edilmasi, istixana gazlarini, ¢irk-
landirici emissiyalari, qaliq yanacaq istehsali ve istifadasinin bazi arzuolunmaz
aspektlarini azaltmaq potensialina malikdir. Bu masalada bioyanacaglar
movcud enerji bohranini savaz eda va global istilasmanin azaldilmasina yardimel
ola bilar. Bioyanacaglardan biri olan biodizel diinyanin aksar 6lkalarinds inkisaf
edan alternativ enerjiya cevrilmakdadir. Magsad naqliyyat sektorunun emissi-
yall yanacaqlarindan moévcud asililifl aradan qaldirmag, o ctimladan bunlarin
atraf miithits manfi tasirini, daha daqiq desak, ¢irklandirici emissiyalarini azalt-
magqdir. Biodizel adi dizel yanacag: ila miiqayisada bir ¢ox iistlinliiklara ma-
likdir. Bela ki, barpa olunan manbslardan alds edilir, atraf miihite daha az
tullant1 atir, bioloji pargalana bilir, daha az toksik emissiyalidir [1-3].

Planetimizin ekoloji balansini qorumagq ti¢lin hayata kecirilan istanilan
elmi arasdirma tacriibi shamiyyate malikdir. Teqdim olunan isda Azarbay-
canda istehsal edilan pambiq yag: istifade olundugundan biodizelin alinmasi
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va onun asasinda yasil yanacaq qarisiglarinin hazirlanmasi va yoxlanilmasi sa-
marali hesab oluna bilar. Bunlar nazara alinaraq, tarafimizdan metanol, eta-
nol, propanol-1, propanol-2 kimi kicik molekul ¢akili spirtler vo yerli xammali
olan pambiq yag1 asasinda biodizelin alinmasini hayata kegirmisdir. Hazirda
yeni katalitik sistemlarin hazirlanmasi va sinag1 iizra arasdirmalar davam
etdirilmakdadir. Biodizel asasinda alinan yanacaq qarusqlarinin ASTM stan-
dartlari iizra sinaqlar1 hayata kecirilmisdir.
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XROMENLOR YAGLARA VO YANACAQLARA ASQAR KiMi

Aysu Qurbanova, Yegana Mommadova, Rahila Hiiseynova,
Sargiys Qasimova, Ofelya Cavadova, ibrahim Mommoadov

Baki Dévlat Universiteti, Azarbaycan
aysu.qurbanova012003@gmail.com

Xromenlar oksigen torkibli mithiim heterosiklik birlasmalar olub bioloji-
aktiv maddalardir. Bu birlesmalar tabiatda bitkilarin tarkibinds genis yayillmisdir.
ddabiyyatda tabii va sintetik xromen toramalarinin miixtalif farmakoloji xassa-
lorine aid malumatlara rast galinir. Belo ki, gosterilon sinif maddalar virus,
mikrob, xarcang, iltihab, varam va s. kimi xastaliklera gars1 derman maddasi kimi
istifade olunmaqdair. Xromenlarin farmakoloji xiisusiyyatlori molekulda eyni
zamanda aromatik, nitril, amin qruplarinin olmasi ils izah edilir [1-4].

Lakin adabiyyatlarda bels bir unikal xassays malik birlasmalarin yaglarda
va yanacaglarda mikrobaleyhina, korroziya inhibitoru va s. kimi tatbiqina aid
islora rast galinmir.

Gostarilanlar nazars alinaraq avvalca salisil aldehidi, asetofenon va dime-
don asasinda adabiyyatda malum olan xromen téromasi sintez olunmusdur.
Hazirda yeni xromen téramsalarinin sintezi ve neft mahsullarinda asqar kimi
tatbiqina aid islar davam etdirilir.
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SYNTHESIS OF PYRIDINE AND CYCLOHEXENE DERIVATIVES
BASED ON 1-PHENYL-3-(3-METHOXY)PROPEN-1-ONE

Asmar Baxshaliveva, Yegana Mamedova, Sabina Khalilli, Rahila
Huseynova, Shargiya Gasimova, ibrahim Mamedov
Baku State University, Azerbaijan
baxsaliyavasmr@gmail.com

Chalcones are efficient synthones in the building of novel cyclic and hete-

rocycle compounds. According to the literature, cyclohexane and nitrogen-

containing heterocyclic compounds of chalcones are important classes in
heterocyclic chemistry and have also made significant contributions to
medicinal chemistry, biochemistry, material science, etc [1, 2].

Considering the above, at different reaction conditions, 4-(3-methoxy-

phenyl)-2,6-diphenylpyridine (I) and (3,3"-dimethoxy-5'-phenyl-1',2",3",6'-
tetrahydro-[1,1":3",1"-terphenyl]-2',4'-diyl)bis(phenylmethanone) (II) were
synthesized based on 1-phenyl-3-(3-methoxy)-propen-1-one.
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The structure of the obtained compounds was confirmed by the NMR
spectroscopy method.
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BIODIZEL 9SASINDA YANACAQ ASQARININ SINTEZI

Yusif Nurslizada, Nargiz 9zimova, Yegana Mommadova,
Rahils Hiiseynova, Ofelya Cavadova, ibrahim Mammadov
Baki Dévlat Universiteti, Azarbaycan
Yusifnureliyevl @gmail.com

Siiratla boyiiyan diinyanin enerjiya talabati giinii-glindan artir. Hazirda
diinyanin aparici enerji taminati neft, qaz va das komiir ehtiyyatlaridir. Amma
gostarilon tabii ehtiyyatlardan istifade zamani havaya atilan zararli yanma
mahsullarinin atraf miihitin ¢irklanmasina 6ldiiriicli tssiri, elaco do miqda-
rinin titkanmasi alternativ enerji manbalarindan istifadeni zaruri edir. inkisaf
etmis va etmakda olan 6lkalards tullantisiz alternativ enerji manbalari kimi
bionacaqglarin istifadasi cox perspektiv istiqgamat hesab olunur.

Qeyd edildiyi kimi, bioyanacaqglarin istifadasi daha tehliikasizdir, klassik
dizells miiqayisada bioparcalanandir va yaglayici xassalari daha yaxsidir.
Amma 100%-li biodizel klassik dizel yanacaqglarin1 avaz eda bilmir ve genis
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sokilda tatbigini tapmamisdir. 9sas sabablardan biri onun istehsalinin baha
basa galmasi ve az stabil olmasidir. Ona goéra da bioyanacaqlarin klassik
dizells yanacaq qarisiqlari kimi istifadasi daha cox genis yayilmisdir [1-3].

Bunlar1 nazars alarag, torafimizdan giinabaxan yagi ilo metanol asasinda
sintez olunmus bioyanacagin msalum metodla hidroxinonla alkillosma reak-
siyas1 aparilmisdir. Aldigimiz bioyananacaq asqart B10 markali qarisiga slava
kimi yoxlanilmisdir. Biodizelin bir sira istismar xassalari ASTM standartlar ila
yoxlanilmisdir. ilkin tadqiqatlar biodizel asasinda alinmis asqarin B10 yanaca-
ginin oksidlesma, korroziyaya garsi va s. xassalarinin yaxsilasmasini gostar-
misdir.
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BENZILIDENMALONONITRIL TOROMOLORI 9SASINDA
POLIFUNKSIONAL PIiRIDINLORIN SINTEZi VO TODQIQi

Aysun Hiimbatzado, Farid Nagiyev, ibrahim Mommadov
Baki Dévlat Universiteti, Azarbaycan
aysu.humbetzade03@icloud.com

Malum oldugu kimi benzilidenmalononitril téramsalari asasinda piri-
dinlarin sintezi heterotsiklik kimyada maraqli ve genis tadqiqat sahalarindan
biridir. 9dabiyyatda piridinlarin bazi sintez tisullarina rast galinir [1-2]. Aras-
dirmalar gostarir ki, avazlanmis piridinler Parkinson, Alzeymer, xar¢ang, he-
patit, astma, boyrak ¢atismazlig1 va s. kimi xastaliklara qarsi miialicavi xiisu-
siyyatlara malikdir [3].

Torafimizdon katalizatorsuz saraitds, metanol miihitinds, otaq tempe-
raturunda benzilidenmalononitril, malononitril ve benzilaminin birmarhslali
tickomponentli reaksiyasi aparilmisdir. Reaksiyadan yaxsi ¢iximla uygun imi-
nopiridin téramalarinin amals goaldiyi askar edilmisdir. iminopiridin térema-
larinin 55-60°C temperaturda, 3 saat miiddatinda qizdirdirilmasi zamani uy-
gun diaminopiridin téremsalarina qruplasdig1 miiayyan olunmusdur.
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ANTIOXIDANT ACTIVITY OF SOME PYRAN DERIVATIVES IN DIESEL FUEL

Fidan Gahramanova, Yegana Mamedova,
Farid Naghiyev, ibrahim Mamedov
Baku State University, Azerbaijan
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Diesel is a vital power source in the global transportation and industrial
domains. Therefore, the quality of this fuel is critical. The investigation of
exploitation properties of diesel fuel, such as the amount of toxic emission,
density, surface tension, viscosity, energy content, etc., is very important.

For quality increase, different synthetic and natural high-molecular-
weight compounds, including complex multifunctional broad-spectrum addi-
tivities are used.

Considering the above, some known pyran derivatives based on a three-
component reaction of aldehydes, malononitrile and dimedone (but synthesi-
zed by using a new DES medium) were tested as antioxidant and corrosion
inhibitor additivities in diesel fuel.

R+ NC CN +

(e]

R= C¢Hs-, 3-CH;0-C¢H,-, 4NO,-C¢H,-, 2-thienyl
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The results of our preliminary studies have shown that these pyran deri-
vatives have good corrosion inhibitor and antioxidant additive properties.

The structure of again synthesized compounds confirmed by NMR spec-
troscopy.

9dabiyyat
1) E.K.Boatenga, E.G.Ankudeya, L.Darkwaha, K.0.Danquahbg¢ Assessment of diesel fuel
quality, A Cell Press journal, vol.2, Ne2, 2024, e24733.
2) D.F.Grishin, Depressant, antiwear, and antioxidant additives to hydrotreated diesel
fuels with low and ultralow sulfur content, Petroleum Chemistry, 2017, Ne57, p.
813-825.
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Neft ehtiyatlarinin getdikco azalmasi va bazi ekoloji amillor insanlari
alternativ yanacaq manbslarindan istifade etmaya macbur edir. Azarbaycan
son illarda alternativ enerji manbalarinin istifadasina xiisusi 6nem verir va bu
istigamatda miiayyan islar aparir. BMT-nin COP29 kimi niifuzlu konfransina
Azarbaycanin ev sahibliyi etmasi 6lkemizin bu sahays ayirdigi diggstin
gostaricisidir. Hazirda istifada olunan alternativ yanacaq manbalarina misal
olaraq LPG, CNG, hidrogen, biodizel, etanol, metanol va s. misal géstarmak
olar. Lakin alternativ yanacaq manbalarinin da 6z iustiin va c¢atismayan
cohatlari mévcuddur [1].

Son zamanlar gostorilon alternativ yanacagqlar icarisinda biodizelo maraq
artmaqdadir. Biodizel istehsali ticlin an vacib masale xammal va katalizator
secimidir. Miiayyan edilmisdir ki, tokco xammal timumi biodizel istehsali
xarclarinin 75%-dan ¢oxunu tagkil edir. Buna gora da, asagl xarclors malik
xammalin secilmasi vacib massaladir. Digar tarafdan, biodizelin tamiz halda
Ozliniin istifadasi iqtisadi cahatdan alverisli deyildir. Qeyd edilan sababdan,
biodizelin digar yanacaqlarla birgs qarisiginin istifadasi daha alverisli hesab
olunur. Uzun saxlanma miiddatinda biodizelin tarkibinin dayismasi da halli
gozlanilon masalalardan biridir [2].

Yuxarida gostarilonlar nazars alinaraq, zeytun yagi asasinda alinmis bi-
odizelin B10 tipli yanacaq qarisigina ionol va evkalipt yagi slave edilmis vo
istismar gostaricilari ASTM standartlarina asasan miiayyan olunmusdur.
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Alinmis naticalar, ionol va evkalipt yagi alave olunmus B10 yanacaginin
oksidlosmaya qarsi daha davamli olmasini, polad-3 niimunasini korroziyadan
yliksak miihafizo etmasini, elaca da 6zliiliik, alisma, donma temperaturu va s.
kimi xassalarinin yaxsilasmasini gostarmisdir.
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YASIL YANACAQ QARISIGININ KiMY9Vi STABILLIYININ T9DQiQi

Aytac Cavadova, Ofelya Cavadova, Nargiz 9zimova, ibrahim Mommadov
Baki Dévlat Universiteti, Azarbaycan
cavadova.aytac148@gmail.com

Dizel yanacagl naqliyyat sektorunun asas enerji manbalarindan biridir.
Lakin dizel yanacaqglarina qoyulan mshdudiyystlar, alternativ yanacaglara
talabati artirir. Hazirda tullanti yaglarindan istehsal olunan biodizel vacib va
barpa olunan alternativ yanacaqdir [1].

Yanacaqlarin an miithiim istismar xassalarindan biri oksidlagsmaya qarsi
davamligidir. Malumdur ki, dizel yanacagi ile miigayisada biodizel oksidlasma-
ya garsi daha hassasdir. Yanacagin oksidlasmasi tarkibin dayismasins, ¢okiin-
tli amala galmasina, yanma prosesinin pozulmasina va s. sabab olur. Gosta-
rilon problemlar miiharrik hissalarinin tutulmasi, yeyilmasi, yanma prosesinin
normal getmamasi ve detonasiya hadisasinin bas vermasina gatirib ¢ixarir.
Msalumdur ki, biodizelin tarkibindaki karbon ikigat rabitasi stabilliyin azal-
masina sabab olur. Ikigat rabitslarin say1 artdiqca geyri-stabillik ds artir [2, 3].

Qeyd olunanlar nazara alinaraq terafimizdan biodizel va B10 yanacaginin
kimyavi stabilliyi tadqiq edilmisdir. 9vvalca gosterilon yaglarin miixtalif
nisbatlarda (1:1, 1:3) garisiqlarinin metil spirti ilo heterogen katalizator isti-
rakinda transefirlasmasindan biodizel sintez edilmisdir. Bildiyimiz kimi, bu
yaglar tarkibinds doymus va doymamis tursularin miqdarina ve qurulusuna
gora farglanirlar. Alinan biodizel niimunasindan hazirlanan B10 yanacaq qari-
siginin standart saraitda, 982C-da vo 16 saaat miiddatinda oksidlasmaya garsi
davamligl yoxlanilmisdir. 9lda olunan naticalare uygun olaraq miisyyan edil-
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misdir ki, pambiq va katan yaginin 1:1 nisbatds qarisigindan alinan biodizel
va onun asasinda hazirlanan B10 yanacagi oksidlasmaya garsi daha davam-
lidir. Bels ki, faktiki gotranin miqdari daha azdir.
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AKTIiV KARBON TORKIBLI KATALIZATOR ISTIRAKINDA
BIODIiZELIN ALINMASI

Noazrin Nazirova, Ofelya Cavadova, Nargiz 9zimova,
Elay 9lizada, ibrahim Mammadov
Baki Dévlat Universiteti, Azarbaycan
nazrin.nazirova23@icloud.com

Avtonaqliyyat vasitalarinin atraf miihits vurdugu ziyan giintimiiziin asas
ekoloji problemlsrindandir. Yanma zamani havaya buraxilan tiistii gazlarinin
yaratdigi ekoloji problemlar, geyri neft mahsullarindan yanacaglarin alinmasi
liclin alternativ yollarin axtarisina maragi xeyli artmisdir. Hazirda klassik ya-
nacaq novlarinin barpa olunan bioyanacaqlarla avezlonmasi atmosfer ¢irk-
lonmasini azaltmagq ti¢ciin potensial yol hesab olunur. Bitki va ya heyvan yag-
larinin kicik atomlu spirtlarle kimyavi reaksiyasi naticasinds alda olunan
biodizel dizel miiharriklari liglin alternativ yanacaqdir. Bioyanacagin bu névii
bir ¢ox potensial tstiinliiklare malikdir (asag1 emissiya qabiliyyati, daha yaxsi
yaglama naticasinda miiharrikin uzun 6miirli olmasi, bioloji pargalanma, yiik-
sok setan adadi, qisa miiddatda COz-nin tokrar emali vo s.) vo neft yanacaq-
larini avaz eda bilar [1].

Hazirda diinyada biodizelin bdytik hissasi katalitik transefirlosma yolu ila
istehsal olunur. Qeyd etmak lazimdir ki, galavi va gqalavi torpaq metallarin ok-
sidlari, asaslar1 va duzlari, eyni zamanda mineral tursular (HCl, HNO3, H2S04)
transefirlosma reaksiyasinda katalizator kimi yalnz bir tsikl istifada edilr vo
alinan biodizel dafslarle su ile yuyulmalidir. Bu iss ham iqtisadi cehatdan
sarfali deyil, ham da ekoloji problemlar yaradir. Ona goéra do son zamanlar
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heterogen katalizatorlarin sintezi va transefirlosma reaksiyasinda tetbiqi
aktual problem sayilir [2].

Gostorilanlari nazars alaraq torafimizdon yeni aktiv karbon torkibli kata-
lizator hazirlanaraq giinabaxan yaginin metanolla transefirlosma prosesinda
katalitik tasiri todqiq edilmisdir. Proses spirtin gaynama temperaturunda, ya-
gin spirta 1:5 nisbatinda aparilmis va 94% ¢iximla biodizel alinmigdir. Teqdim
edilan katalizator yuksak altivliye malikdir, reaksiya mahsulundan asan ayrilir
va tokrar istifadasi miimkiindiir.
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1-(4-BROMFENIL)-3-(3-METOKSIFENIL) PROPEN-1-ON TOROMOSININ
KORROZIiYA INHIBITORU KiMi T9DQiQI

Noarmin Agazads, Yegana Mammadova,
Farid Nagiyev, Ibrahim Mommadov
Baki Dévlat Universiteti, Azarbaycan
nerminaghazade01@gmail.com

Neft vo qaz ¢ixarmada, elaca da digar senaye sahalarinda metal avadan-
liglarin korroziyasi ciddi problemlara yol agir ki, bu da naticada qurgularin zs-
dalanmsasi, istismar xarclarinin artmasi va tahliikasizlik risklarinin yiiksalmasi
ilo miisahida olunur. Hazirda yiiksak effektiv korroziya inhibitoru maddslari-
nin sintez olunmasi garsida duran aktual masalalardan biri hesab edilir [1,2].

Gostarilanlar nazars alinaraq 1-(4-bromfenil)-3-(3-metoksifenil) propen-
1-on va torafimizdan onun piperidin katalizatorunun istiraki ilo malonitrilla
garsiligh tasirinden sintez olunan tsikloheksan téramasinin 5:10:30 mq
miqdarlarinda, 5 saat muiddatinds dizel yanacaginda polad-3 niimunasini
korroziyadan qorumagq ii¢iin inhibitor xassasi dyronilmisdir.
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Aparilan tadqiqat islarinin naticasi olarag malum olmusdur ki, tsiklohek-
san toramasi daha asagi miqdarda (5 mq) polad-3 niimunasini dizel yana-
caginda yiiksak qoruma effektina malikdir.
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FUNKSIONALOVOZLI TSIKLOHEKSAN TOROMOLORI
KORROZIYA INHIBITORU KiMi
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Hazirda kimya sanayesindas, xiisusilo de neft-qazin ¢ixarilmasi ve ema-
linda istifadasini tapmis avadanliqlarin korroziyasinin miihafizasi qarsiya qo-
yulan asas masalalardan biridir. Ona gora da yeni korroziyaya inhibitorlarinin
axtarisi va sintezi aktualdir. 9dabiyyatdan malumdur ki, miixtslif funksional-
avazli xalkon toramsalari genis bioloji aktivliya malik olub antibakterial,
antikanserogen, antifunqisid, bundan basqa korroziya inhibitoru kimi xassalar
gostarirlar [1-3].

Tarafimizdan metil piperazin ve DABCO katalizatoru istirakinda metanol
miihitinds xalkonlara asetoasetanilidin Mixael birlasma reaksiyasi dyranil-
misdir. Reaksiya 5 saat miiddatinds, 65-70°C temperaturda aparildigda uygun
tsikloheksenon téramalarinin alindig1 miisahids olunmusdur.

A7 a. o™

T YT O
Sintez olunan birlasmalarin quruluslar: 'H, 13C NMR spektroskopiyasinin
komayia tasdiq edildikdan sonra, onarin 5:10:30 mq miqdarlarinda polad-3
niimunasini dizel yanacaginda korroziyayadan miihafize sinaqlari hayata

kecirilmisdir. Naticoda olaraq miiayyan edilmisdir ki, tsikloheksenon toroma-
lari effektiv korroziya inhibitoru xassasi gostarirlar.
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MALEIMID-STIROL BiRGO POLIMERININ ALINMASI VO MALEIN
ANHIDRIDI-STIROL BIRGO POLIMERI IL9 QARISIQLARININ
(KOMPOZIiSiYALARIN) HAZIRLANMASI

Qoénca Mustafayeva, Oqtay 9kbarov, El¢cin 9kbarov
Baki Dévlat Universiteti, Azarbaycan
gonchamustaf@gmail.com

Kompozit sorbentlar hava, su va s. miihitlarin ¢irklandirici maddalsrdan
toamizlanmasinds istifads olunur[1]. Bu tamizlanms sorbentlords bas veran
fiziki va ya kimyavi adsorbsiya hesabina gedir.

Kompozit sorbentlarin alinmasi indiki dévrds bir sira sabablardan
aktualdir. Bunlardan birincisi, ¢irklanmanin artmasi ve tahliikasizlik talaba-
tinin yaranmasidir. Senaye, moaisat vo kond tasarriifat1 tullantilar1 ham insan
orqanizmins, ham da atraf miihite manfi tasir gostarir. Yuxarida da qeyd olun-
dugu kimi bu cirklandiricilarin su, hava va torpaqdan temizlanmasinds kom-
pozit sorbentlar shamiyyat dasiyir. Kompozit sorbentlar adi sorbentlardan
farqli olaraq miixtslif komponentlarin xiisusiyyatlarini 6ziinda birlasdirarak
sorbsiya prosesinin effektivliyini artirir. Sorbsiya tutumu yiiksak olur. Ma-
salan, masamaliliyi yiiksak materialla kimyavi davamlilig1 yiiksak materialdan
birgs istifads edarak daha effektiv sorbent almaq miimkiindiir. Bu agir me-
tallarin ve boyaq maddalarinin tamizlanmasini asanlasdirir. Homcinin kom-
pozit sorbentlar asan alda olunan, tabii materiallardan alina bilir. Bu da iq-
tisadi cohatdan daha samarsali olmasina va temizlanma metodunun tatbiq
sahasinin genislandirilmasina imkan yaradir. Kimya va materialsiinasliqda
kompozit sorbentlar innovativ hallar taqdim edir ki, bu sababdan de kompozit
materiallarla bagh tadqgiqatlar genislanir.

Malein anhidridi-stirol birga polimeri ve maleimid-stirol birgs polimeri
asasinda hazirlanan kompozisiya da boyaq maddslari ilo ¢irklonmis miihitin
tomizlonmasinda istifads olunur.
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Malein anhidridi-stirol birga polimeri vo karbamid asasinda birgs polimerin
alinmasi moalum metodika iizro hazirlanmisdir[2]. Analitik torozide malein
anhidridi-stirol birgs polimerindan 5,02 q, karbamid ise 0,8 q ¢akilarak farfor
gaba slave olunur. Sonra havengdasteds azilir, miiayyan middat tam garisana
gadar garisdirilir. Alinmis qarisiq sobada 180°C temperaturda 3 saat miiddatinda
qizdirilir. Soyuduldugdan sonra su ve asetonla yuyulub qurudulur.

Malein anhidridi-stirol birgs polimeri ve maleimid stirol birgs polimeri asa-
sinda 1:1, 4:1 vo 1:4 olmagla i¢ miixtslif nisbatdo kompozisiyalar hazirlanir.
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2-[4-AMINO-6-(4-(DIMETILAMINO)FENIL)-1,2,5,6-TETRAHIDRO-1,3,5-
TRIAZIN-2-IL]MALONONITRILIN (II) SINTEZI
VO BiOLOJi FOALLIGININ T9DQiQi
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Son illar pirazollar asasinda bir ¢ox shamiyyatli tadqigatlar aparilmis-
dir. Bu tadqiqatlarda onlarin téramsalarinin strukturlarimi miisyyan etmak
liclin miixtalif eksperimental arasdirmalara yer verilmisdir [1].

Bir sira qeyri-adi xiisusiyyatlara alava olaraq, kimyavi aktivlik ve tatbiq-
lar pirazolun yeni téramalarinin sintezi va miifassal tadqiqine marag: artir-
migdir. Saglamliq, atraf miihit, yasil kimya va sair kimi bazi shamiyyatli xiisu-
siyyatlarin olmasini da nazars alsaq bu birlagsmalsrin shamiyyatli olmasina
alave maraq gatirmisdir [2].

Son tadqiqatlar xar¢ang aleyhina pirazol asasli dormanlar alds etmaya
meyllidir [3].

Bu istiqamatda tadqiqatlar1 davam etdirarak tarafimizden 2-[4-amino-
6-(4-(dimetilamino)fenil)-1,2,5,6-tetrahidro-1,3,5-triazin-2-iljmalononitril
sintez edilmisdir. 9vvalca (E)-1-(amino(1H-pirazol-1-il)metilen)quanidinium
xlorid sinton kimi alinmisdir.

Magsadyonliic maddenin sintezinde disiyanometan, 4-dimetilamino-
benzaldehid, etanol va 1M NaOH mahlulundan istifads edilmisdir. Verilmis
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reaksiya naticasinda alinmis ag bark kristaldan 1 mmol gotiiriilarak etanolda
hall edilmis va alinan mahlul 1M NaOH slavs edilarak neytrallagdirilmisdir.
Sonra eyni mol nisbatinde malononitril vo 4-dimetilaminobenzaldehid slava
edilmisdir. Malononitril alava edildikds, saffaf mahlul sar1 rengs boyanmisdi.
Etanolun gaynama temperaturunda reaksiya 5 saat davam etmisdir. Alinan
mahsul distilla edilmis su, natrium sulfat va etilasetat ilo ekstraksiya edilmis
va sonuncudan mahlul buxarlanmisdir. Reaksiya naticasinda narinci kristallar
alinmisdi. Reaksiya sxem 1-da gostarilir:

\N/
£ “/‘\\
[l
N /T: /’}‘:z . N /N /l\ NaOH, CH,OH ~Z
I N NS Xny *HC + N7z + “ /l DMF H’;‘/\':‘H
=\ \I H2N/§N/§’/§\N
AN X

Sxem 1. 2-[4-amino-6-(4-(dimetilamino)fenil)-1,2,5,6-tetrahidro-
1,3,5-triazin-2-ilmalononitrilin sintezi.

Sintez edilmis birlasmanin strukturu FT-IR ila xarakteriza olunmusdur

Canli orqganizmlarin bazi patoloji proseslarinin yeni nasil inhibitorla-
rinin yaradilmasi magsadils sintez edilmis 2-[4-amino-6-(4-(dimetilamino)fe-
nil)-1,2,5,6-tetrahidro-1,3,5-triazin-2-iljmalononitrilin ~ molekulyar doking
tadqiqi ilo yeni inhibitorun fermentls modellasdirilmis fragmentlarinds bu
birlasmanin fermentlarls garsiligh tasirindan geyda alinan goéstaricilar onlarin
standart derman maddalari ilo miiqayisads an yiiksak biokimyavi aktivliya
malik oldugunu tasdiglomisdir. Bels ki, molekulyar doking tadgiqatlar1 natica-
sinde 2-[4-amino-6-(4-(dimetilamino)fenil)-1,2,5,6-tetrahidro-1,3,5-triazin-2-
ilmalononitrilin hCA I va hCA II il oxsar yaxinliq niimayis etdirdiyi, lakin
miixtalif baglanma yaxinliq rejimlarinds oldugu goériliir. Yeni birlosmanin
hadaflonmis AChE, BuChE va a-Gly fermentlarin har iicii ila yiiksak aktivliys
malik potensial ferment inhibitoru kimi ortaya ¢ixir.
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Pyrazole derivatives are fundamental compounds in the synthesis of drugs
in medicine. Pyrazole-based drugs are widely used in the treatment of reduc-
ing COX-2, dehydrogenating alcohols, phosphodiesterase, and anti-aging [1].
Cobalt-based complexes have been used as additives due to their high optical
and electrochemical properties [2]. The electroluminescence properties of
new pyrazole derivatives have been extensively studied [3]. For this reason,
pyrazine derivatives are the focus of great attention. Liquid pyrazole deriva-
tives were synthesized and their structures confirmed. Pyrazole derivatives
have different biological and pharmacological properties. Anti-bacterial, anti-
inflammatory, anti-cancer, fungicide, herbicide, pesticide, etc. selected for
their biological activities. Scheme 1 shows the synthesis reaction of the

pyrazole derivative.

+
NH, NH,

N

\ NH NH  HCIHOH /N\ N" "NH fer
Aoy ——— |
NH NH, N

Scheme 1. Synthesis of (E)-(((1H-pyrazol-1-yl)methylene)amino)-methanediamine
chloride

Dicyanomethane, 4-dimethylaminobenzaldehyde, ethanol, and 1M
NaOH solution were used in the synthesis of (E)-(((1H-pyrazol-1-yl) methy-
lene) amino) methanediamine chloride in Scheme 1. 2 mmol of the white solid
crystal obtained as a result of the given reaction was taken and dissolved in
ethanol, and the environment was neutralized by adding 1M NaOH to the ob-
tained solution. Then, malononitrile and 4-dimethylamino benzaldehyde were
added in the same molar ratio. When malononitrile was added, the transpar-
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ent solution was colored yellow. The reaction lasted for 6 hours at the boiling
temperature of methanol. The obtained product was extracted with distilled
water, sodium sulfate, and ethyl acetate, and the solution was evaporated from
the latter. As a result of the reaction, orange crystals were obtained. The
reaction is shown in Scheme 2:

O/

o |

=z “/\\
NH, NH !
PN 2 . AN NaOH, CH,OH \I//
=\ _—
/N/ X Xy *HE! + AN // + || //l DMF N N
=, o
=N \I e VN Q\N

A~ S

Scheme 2. Synthesis of 2-(4-amino-6-(4-metoxy)phenyl-1,2,5,6-tetrahydro-
1,3,5,triazin-2-ylidene malononitrile.

The structure of the 2-(4-amino-6-(4-metoxy)phenyl-1,2,5,6-tetrahyd-
ro-1,3,5,triazin-2-ylidene malononitrile was characterized by FT-IR and NMR.
The study of the antioxidant properties of 2-(4-amino-6-(4-meto-
xy)phenyl-1,2,5,6-tetrahydro-1,3,5,triazin-2-ylidene malononitrile synthesi-
zed by model reactions of hydrocarbon oxidation revealed that novel com-
pound inhibited the oxidation of cumene and produced high antioxidant
activity and were considered to be inhibitors of hydrocarbon oxidation.
According to the results of the analysis, the presence of certain interrelated
factors of the substances, their internal synergism, and the scientific
justification of the new substance being more effective were extracted from
the tests.
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QO/ZnAl-LiH/PVS NANOKOMPOZITLORININ HAZIRLANMASI

Nuray Quluzads, Ofeliya Balayeva
Baki Dévlat Universiteti, Azarbaycan
nurayquluzade36@gmail.com

Miiasir sanaya faaliyyatlarinin naticasi olaraq, bir ¢cox su manbalari daha
¢ox cirklonmaya maruz qalir. Bu ¢irklandiricilardan, xiisusila agir metal ionlari
(Pb2+, Cu?+, Cré* va s.), lizvi maddalar insan saglamligina va atraf miihits ciddi
tohliikalar toradir. Buna gora da, su manbalarindan bu tip ¢iklandiricilarin
effektiv ¢ixarilmasi vacibdir. Onanavi temizlanma metodlari- kimysavi ¢okdiir-
mby, ion miibadilasi vo membran texnologiyalari, bir sira hallarda kifayat qadar
somarali olmaya va ya bahali ola bilarlar. Bu sababdan, yeni daha effektiv
toamizlanma metodlarina ehtiyac duyulur. Nanokompozitlar yiiksak sath sa-
halari ve funksional xiisusiyyatlari ilo ham iizvi cirklandiricilari, ham da metal
ionlarin1 sinxron ¢ixarma qabiliyyatine malikdir. Qrafen oksid (QO)-unikal
struktur xiisusiyyatlari ve genis sath sahasi ila farglanan qrafenin oksidlagmis
formasidir. Bu materialin sothi miixtalif funksional (hidroksil, epoksi va kar-
boksil) qruplarla zangin oldugundan cirklandirici ionlarla ve molekullarla
garsiligh tasira daha uygun galir [1].

-
L0 AT

woeo | einumune 50% iAo
Zoinumune  25% : : :
Jounumune 12.5%
= T dounumune 5% o irooomooooooi AR AR

Sakil 1. 50%, 25%,12.5% va 5% grafen oksidls asqarlanmis ZnAl-LiH/PVS
niimunsalarinin udulma va buraxilma spektrlari.
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Tagdim olunan isda QO-in sintezindes Hummers iisulundan istifads olun-
musdur [2]. Bu metodun asas maqsadi qrafitin oksidlesarak qrafen oksid ta-
bagolorine parcalanmasidir. 9vvalco 500 ml-lik kimyavi stokanda grafit tozu
(3gr) ve NaNOs (1.5gr) qarisdirilib, iizarine 69 ml H,S04alave edilir vo mahlul buz
vannasinda soyudulur. Daha sonra KMnO4slava edilarak garisdirilir. Stokan 35°C-
ya gadar su vannasina qoyulur va 1 saat garisdirildigdan sonra {izarina 138 ml
distille suyu alava edilir. Alinmis niimuna distille suyu (420 ml) ve 30%
H202(10ml) garisiginda bir ne¢ca dafe yuyulur ve qurudulur. QO mahlulu birga
formalasma metodu ilo avvalcadan sintez edilmis ZnAl-LiH/PVS niimunasins [3]
50%, 25%,12.5% va 5% olmagla alavs edilir. Nlimunalarin optiki udulma amsal
ultrabanovsayi spektroskopiya ile olciiliir. Alinmis naticalare asasan 50%,
25%,12.5% va 5% QO-lo asqarlanma ilo niimunslarin gqadagan olunmus zo-
nasinin eni uygun olaraq 3.31 eV, 3.28 eV, 3.22 eV va 3.67 eV olmusdur.
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XAM V3 TULLANTIDAN ALINAN POLIiVINILXLORIDIN OKSIDLISDIRICI
XLORFOSFORLASMA REAKSIYASI L9
KiMYQVi MODIFiKASIYASI VO MUQAYISOLI TODQIiQi

Go6zal Allahverdiyeva, irads Biinyadzads, Rasim Alosmanov
Baki Dévlat Universiteti, Azarbaycan
gzallahverdiyeva@yahoo.com

lllik 40 milyon tonluq istehsal hacmina vo istismar miixtalifli-yinin
genisliyina géra PVX sanaye polimerlari arasinda taqdiralayiq moévge tutur, bu
da tebiatds PVX tarkibli tullantilarin migdarini shamiyyatli daraceda artirir
[1]. Ister istehlak 6mriinii tamamlamus, isterss do keyfiyyat standartlarinin ta-
lablarina cavab vermayan PXV mamulatlarinin istehsal prosesindan ¢ixarilma-
s1 naticasinda bu miqdar getdikca artir [2]. Mahz bu tullantilarin tekrar emal
edilarak yenidan istifadaya yararli hala gatirilmasi istigamatinda goriilan is-
lorin atraf miihitin ¢irklonmasinin garsinin alinmasinda boyiik rola malik
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olacagi dusiiniilmakdadir [3].

Termoplastik polimer olmasi etibarilo PVX yenidon isteahsal edila bilma
gabiliyyati ile yanasi alcatan va ucuz olmasi, modifikasiya pro-sesina meyilli-
liyi, asan emal edilma qabiliyyati, hamg¢inin miithiim fiziki ve kimyavi xassalara
malik olmasi xlisusan son illarda ona ted-qiqat islarinda genis yer ayirilmasina
gatirib ¢ixarmisdir [4].

Oksidlasdirici xlorfosforlasma reaksiyasi ilo PVX-in kimyavi mo-difika-
siyas1 geyd olunan moagsads istigamoatlonmis yeni va effektiv bir yol hesab
oluna bilar. Miigayisali todgigatin aparilmasi ticiin hom xam, ham da Sumgayit
Texnologiyalar Parkindan alda edilmis pancars profili tullantis1 xlorfosfor-
lasma reaksiyasi ile modifikasiya edilmisdir. Proses akssoyuducu ila tachiz
olunmus dérdbogazli kolbada aparilmis, alinan modifikasiya mahsullar: hid-
roliz edilmis, yuyulmus ve UB-goériinen spe-ktroskopiya tisulu ila analiz edil-
mis, alinan naticalar iizarinda miiqayisa aparilmisdir.
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ETIiLENQLIKOL MALEIN ANHIDRIDi- STIROL BiRGO POLIMERI 9SASINDA
ALINAN SORBENTLD METILEN YASIL BOYAQ MADDOSININ SULU
MOHLULUNDAN SORBSiYA NOTiCOLORININ LANQMUIR VO
DUBINININ- RADUSKEVIC iZOTERM MODELLIRINDO iSLONMOSI

Fatma Kamranzada, Oqtay 9kbarov, El¢in 9kbarov
Baki Dévlat Universiteti, Azarbaycan
kamranzadefatima@mail.ru

Adsorbentin adsorbsiya qabiliyyati tocriibanin shamiyyati iiciin vacib
parametrlardan biri hesab olunur. Bu sababa gors, etilenglikolla tikilmis ma-
lein tursusu-stirol birga polimerindan alinan sorbentls Metilen yasil boyaq
maddasinin sulu mahluldan sorbiyasinin tacriibi naticalari Langmuir va Dubi-

109


mailto:kamranzadefatima@mail.ru

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

nin-Raduskevi¢(D-R) modellarinds islanmis va naticalar iizra tahlillar aparil-
misdir [1,2].

Metilen yasil boyaq maddasinin sintez olunan sorbent ilo sulu moh-
luldan sorbsiyasina aid tacriibi naticelar Langimiir vo D-R izotermlarinin
tonliklorinin koordinatlarinda islonmis va alinan qrafiki asilihiglar 1-ci, vo 2-ci
sakillarda verilmisdir (pH6, 110 daq, 20°C, Co= 25-200 mqL-1, V = 0,04L
sorbentin miqdar1 3 q L-1).

s Celge
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Sakil 1. Langmuir tanliyinin qrafiki Sakil 2 . D-R tenliyinin grafiki

Langmuir ve D-R tanliklarinin izoterm modellarina uygun olaraq hesab-
lanmis giymetlari asagidaki cadvalds verilmisdir.

Cadval
Langmuir va D-R tenliklarinin parametrlari (Metilen yasilin baslangic qatiligi
50 mg/L, V=0.04L, sorbentin kiitlasi 3.0 g/L, 40 daq, 20 °C)

Langmuir tanliyi D-R tonliyi
(max, K, RL R2 Kb, Bbr, E, R2
mg/g L/mg kJ/mol Mmol/g kJ/mol
11.904 0.0449 0.77-0.47 | 09351 0.3809 0.0616 2.0824 0.9974

Cadvalda verilon Langmuir tanliyinin qrafikindan hesablanan -tarazliq
sorbsiya tutumu 11.904 mg/g, tacriibi hesablanmis sorbsiya tutumuna (9.98
mgq/q) daha yaxindir [3]. Dubinin Raduskevig tanliyinin sorbentin doyma halina
uygun nazari sorbsiya tutumu olan Bpr parametrinin giymati 0.0616 mmolq-!
(22.4mqq1) alinmisdir. Bu giymat tacriibi naticalarin Lanqgmuir tanliyi koordi-
natlarinda islanmasindan sorbsiya tutumu ii¢iin alinan qiymatls (11.904 mqq-1)
uzlasir. D-R tanliyinin gqrafikindan adsorbsiya enerjisi tigliin Ep=2.0824 kC mol-
1< 8,0 kC mol-1. Bu, Metilen yasil boyaq maddasinin sintez olunmus sorbentla
sulu mahluldan sorbsiyasinin fiziki xarakterli oldugunu gostarir.
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ISTEHSAL MUQSSISOSINDD iSO 22000 VO iSO 9001 BEYNOLXALQ
STANDARTLARIN TOLOBLORIND UYGUN HOYATA KECIRiLON
DERATIZASIYA PROSESLORI

Hoasan imanov, Tamara Ayralova
Azarbaycan Déviat Neft va Sanaye Universiteti, Azarbaycan
Hr.imanov@gmail.com

Miiasir istehsalat obyektlari mirakkab miihandis obyektlari oldugu
liciin onlarda yuxarida sadalanan gamiricilloar maskunlasa bilirlar. Ona gora da
gida mahsullarinin istehsali sahalerinds deratizasiya tadbirlarina ciddi yana-
silmalidir. Istehsalat sahalorinds gamiricilorin galmasinden qorumagq ¢atin ol-
sa da onlara qars1 profilaktik tedbirlarin kecirilmasi daimi nazaratda olmali-
dir. Gamiricilarla miibariza profilaktiki ve mahvedici tadbirlardan ibarst ol-
malidir. Deratizasiya ahalinin sanitar - epidemioloji rifahinin temin olunmasi
magqsadila hayata kecirilarak gamricilarin mahvini ve ya onlarin sayinin azal-
mas1 magsadile hayata kegirilon profilaktik todbirlari 6ziinds comlasdirir. De-
ratizasiya - infeksion xastaliklarin toradicilarini gazdiran va yayan gamiricila-
rin (sicovul, sican va basqalar1) qirilmasina yonaldilan tadbirdir.

Kimyoavi maddalar. Qida mahsullarinin istehsali sahalarinds deratiza-
siya liclin on az tahliikasiz sayilan antikoaqulyasiya edici (qanin laxtalanma
gabiliyyatini azaldan) zsharlarden: zookimarin, difenalisin, fentolastin, sink
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fosfid va basqalari istifads edilir. Hazirda daha giiclii tasira malik bir sira pre-
paratlar mévcuddur. Bunlar icinde magsadauygun hesab edilan lanirat prepa-
ratidir. Lanirat 0.25%-li tasir edici maddasi olan qat1 qirmizi rangli mayedir.

Tasir mexanizmi.2-ci nasil antikoaqulyant olduguna goérs qara ciyarda
protrombinin sintezini dayandiraraq onu yeyan gomiricilarin daxilina qan ax-
masina va 4-8 giindan sonra 6lmasina sabab olur. Sicovullar ii¢iin zaharlilik
daracasi bir (bas sigovula LD 50 0.28 mq) hesab olunur. Preparatin antidotu
K1 vitaminidir. Yoni gamiricilerden basqa heyvanlar zaharlanarss K; vitamini-
ni daxile vermakla xilas etmak olar.

Toyinati-Lanirat 0.25%-li biitiin ndv asas ziyanverici gomiricilarin
mahv edilmasinda ¢ox effektlidir, hatta 1-ci nasil antikoaqulyantlara davamli
olanalar da. 9gar 1 ci nasil antikoaqulyntlardan hazirlanan calb edici yemlari
gends tozalamak lazim galirss, lanirath calbedici yemlari gemiricilarin bir ds-
fa yemasi kifayatdir. Digar iistlin cahatlari lanirata uygunlasa bilmameslari, cal-
bedici yemlardan gagmamaglari va havasla yeyilmasi elaca da digar canlilara
gora zaif toksikliyidir.

Islodilma qaydasi va dozasl. Sicanabanzar gamiricilar (boz, qara sico-
vullar va siganlar) iiciin calbedici yem 1 kq taxila yaxud basqa qida asasina 22
ml lanirat qatmagqla hazirlanir. Hazir calbedici yem sicovullar iiciin bir yera
100 gr olmagla 10 m masafadan bir onlarin faaliyyat yolu boyu an ¢ox divarla-
rin dibi il (xiisusi isare edilmis ve har iki torafden dsalik qutuya), sicanlar
liclin ise 25 gr har 3 m - dan bir qoyulmalidir. Calbedici yemlar xtsusi iki te-
rafindan desiyi olan qablarda qoyulamalhdir. Calbedici yemlar 2-3 giindan bir
tazalanir, sonra 2-3 gln fasils verilir.

Uygunsuzluqglarin aradan qaldirilmasi. Glin arzinds deratizasiya ila
alagadar yuxarida gostarilon normalara uygun hayata kecirilmsalidir. Prosesin
gedisatinda miiayyan edilmis qaydalardan kanarlasma bas verdiyi halda pro-
ses nazaratdan ¢ixib samarsliliyini itirir. Bunlarin qarsisinin alinmasi maqsa-
dils har giiniin sonuna araziya baxis kegirilir va tamizlanmamis, yuyulmamis
arazilar yenidon yuyulur va bu barads miivafiq geydlar aparilir. Eyni zamanda
bu problemlarin bas vermamasi magsadilae xabardaredici vo islahedici tadbir-
lar hayata kegirilir.
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CHUHTE3 U IIPEBPAIIEHUA
TETPATUAPO-4-(AUAJTIKUWJIAMUHOMETNI)-1,4-TUA3UH-3-OHOB

Adaar MameaoBa, Kaceim I'yceiiHoB

Hncmumym Xumuu npucadok umeeHu akad. A.Kyauesa, AsepbaiidxicaH
yegane.434@mail.ru

A30T- U cepocojiepkaliye OpraHUYecKHe COeJMHEHUs], OJiarojaps
HaJIMYMIO TeTEPOATOMOB KaK a30T U Cepa, MOTYT NMPOSIBUTh BBICOKYIO 3 dek-
THUBHOCTb B KayecTBe MPHCA/I0K, YJIYUYLIAOUUX aHTUMHUKPOOHBIE, TPOTUBO-
KOPPO3UOHHbIE, aHTUOKUC/UTEJNbHbIE CBOMCTBA CMa304YHbIX MaceJs, UHTUOU-
TOPOB KOPPO3UH MeTa/IJIOB B HEOPTaHUYECKHUX KHUCJBIX, B YaCTHOCTHU B CEpPO-
BOJOPOJHBIX U Fa30KOH/JAEHCATHBIX cpeflax. Pa3inuHble pefCcTaBUTENN YKa-
3aHHBIX COeMHEHUH HMerT (U3UOJOTUYECKYH) AKTUBHOCTb U MO CBOUM
¢$OpMaKoJIOrHYeCKUM CBOMCTBAM HIMPOKO NMPUMEHSIOTCS B MeAulUHE. AMU-
HOCYJ/1IbOUbI U UX TUAPOXJIOPU/IbI 06/1aJjal0T PaAU03alUTHEIMU CBOMCTBaMU. B
CBSA3M C 3TUM, CUHTe3 U UccJeloBaHuA N- U S-coZieprKalljuX reTepOLMKINYEeCKHUX
COeIMHEHUH, B TOM 4yucie 1,4-THa3suHOHA U er0 NPOU3BOJHBIX IMpeLCTaBJIsA
Hay4YHbIN Y IPAaKTUYECKUI UHTEpEC.

PaHee HaMU NoOKa3aHO, YTO peaKLUsl TeTpParujpo-4-TuasvH-3-oHa C
dbopManpLeruzioM U BTOPUIHBIMM aMHHAaMU NPUBOAUT K 06pa30BaHUI0 TET-
paruapo-4-(auankuiaaMuHoMeTH1)-1,4-Tua3uH-3-0HoB [1].

M3BecTeH cnocob MoyiydeHUs1 aMUHOCY/IbPUI0B PA3JIUUHON CTPYKTYPHI
[2]. OpHaKo B IMTEpPAType OTCYTCTBYIOT CBEJIEHUS O B3aUMOAENCTBUU TeTpa-
rufipo-4-(auaikuiaMuHOMeTu)-1,4-Tua3uH-3-0HOB C COEeJUHEHUSIMH, CO-
Jlep>KaliMH MEPKAITO IPymILy.

HaMI/I YCTAHOBJIEHO, UTO YKa3aHHasl peaklys UJET C pacllellJIEHUEM CBS3U

N_CHZ_N/ U I'IpI/IBO,E[I/IT K 00pa30BaHUI0 COOTBETCTBYIOLIMX aMUHOCY/IbOH/IOB:
\R s
ﬁ R\
+ HSR —» + N—CH,—SR'
_R _C=0 R
NZ CH2—N T

rae, R=C2Hs: R;=CeH13. CH2—C(0)—-0C3H7-i
CTpoeHue MNOJIyYeHHbIX aMHUHOCY/IbQUJOB NOATBEpPXKJEHbl JAaHHBIMU
UK- u [IMP-cneKTpoB, a TakKe 3HaUeHUEM MOJIEKYJISIPHOUN pedpaKIU K.
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SYNTHESIS OF NOVEL CHALCONE BASED ON 4-BROMOACETOPHENONE
AND 2-HYDROXY-3-NITROBENZALDEHYDE

Konul Shahverdiyeva, Samira Ismayilova,
Alakbar Huseynzada, Ulviyya Hasanova, Valeh Ismayilov
Baku State University, Azerbaijan
konulshahverdiyeva8@gmail.com

Kostanecki and Tambor gave the term "chalcones" to describe a class of
chemicals that are the major component of biologically active heterocyclic
compounds. Other names for these compounds include benzylideneacetophe-
none, a-phenyl-B-benzoyl ethylene, and the like. They are an essential class of
organic substances. The most thermodynamically stable form of chalcones is
the trans isomeric form, while there is another isomeric form. Because of the
easy Michael addition method of cyclization that links two aromatic rings, a
three-carbon o,3-unsaturated system can be used to create flavanones.

Because of its robustness and ease of experimentation, the Claisen-
Schmidt condensation reaction is one of the most widely utilized traditional
reactions in organic chemistry. Chalcones can be prepared most conveniently
using this reaction. Natural phosphates and high-alkaline media like NaOH,
KOH, and Ba(OH); are frequently utilized as preparation media.

Chalcones exhibit a wide range of biological activities due to their o, 8-
unsaturated ketone system. They have been investigated and found to have nu-
merous positive biological effects, including cytotoxic, anticancer, antibacterial,
antifungal, antioxidant, and other properties. This is because accumulating
plants have been utilized in traditional medicine numerous times. In addition to
being utilized as food supplements and ingredients in cosmetic formulations, a
number of chalcones are currently employed to treat viral illnesses, heart
disease, parasite infections, pain, gastrointestinal, and stomach cancer.

In consideration of the above, novel chalcone was obtained from the
reaction between 4-bromoacetophenone and 2-hydroxy-3-nitrosalicylaldehy-
de via Claisen-Schmidt condensation reaction in a basic medium. The struc-
ture of the acquired chalcone was verified by 1H, 13C, and DEPT NMR
spectroscopy methods. In the next stage, the biological activities of the new
chalcone were investigated against several bacteria.
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H.A.Deshpande, H.N.Chopde, C.P.Pandhurnekar et al, Synthesis, characterization,
and testing of biological activity of some novel chalcone derivatives of coumarin.
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P.M.Sivakumar, S.Priya, M.Doble et al, Synthesis, biological evaluation, mechanism
of action, and quantitative structure-activity relationship studies of chalcones as
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N.Aljamali, D.S.Hamzah, K.A.Jaber, Review on chemical-biological fields of chalcone
compounds. Forefront Journal of Engineering and Technology, 2020, 2(1), 33-44

AHAJIN3 NIOBEPXHOCTU XUPUIPE/NBJA (E)-1-(2,2-AUX/IOP-1-
(II-TOJINT)BUHWI)-2-(3,4-AUMETUWIPEHU/T) JUA30JIA

1AuTeH Tlagxap, I'yibHap ATakumuesa, Mapbam 3axuioBa,
2MexmeT AKKYypT, 1AGesib Mareppamos, ‘Hamuk llluxaaveB
1pakuHckuli 20cydapcmeeHHblll YHUgepcumem, Azep6aiioxcan
2Ynusepcumem 3Ipdacuac, Typyus
3bakuHckull MHyceHepHbIll YHusepcumem, Azep6atidxcaH
Gulnar.suleymanova.911@gmail.com

A30-I‘I/I,E[pa3OHbI HaXoJAT NPpHUMEHEeHHEe B Pa3JIMYHbIX 06JIaCTSX - OT Ka-

TaJINn3a, OpFaHI/I‘JECKOI‘O/HEOpI‘aHI/I'-IeCKOI‘O CHMHTeE34, MeﬂI/IL[PIHCKOﬁ XUMHH [0

XUMHUHU MaTEpHaJIOB. Mgl MOXEM MCHOJb30BaTh UMX B KauecTBe MOJIEKYJIAD-

HBbIX 4acOB, aHAJIMTUYECKUX PEareHTOB, JIMTAaH/0B, COJIbBATOXPOMHBIX MaTe-
puasioB, KpacuTesel. JIOHOpHO-aKLeNTOPHbIE CBOWCTBA a30-TH/IPAa30HOB Cy-
IleCTBEHHO 3aBUCAT OT QYHKIIMOHAJBHBIX IPYII, IPUCYTCTBYIOIIUX B COE/IU-
HeHUU. OJHOBpEMEHHO Hab6JI10/1a/I0Ch 06pa30BaHMe TaJIOTeHHbIX CBA3el Npu

INpUCoOeJUHEHUWH aTOMOB rajioredHa K COeAMHEeHHIO, a MOJIEKYJIApHad U KpPH-

CTaJJZInYeCKasdAd CTPYKTYPhbI COEI{I/IHGHI/Iﬁ U MEXMOJIEKYJIAPHbIE CBA3HU ObLIU

MCCJIeIOBaHbl METO/IOM MOBEPXHOCTHOIO aHasnusa Xupuidpenbsa [1]. YYuThI-
Basi BCe 3TO, ObLJI MPOBeJIeH aHa/Iu3 MoBepxHOCTU Xupuidenbaa auas (E)-1-
(2,2-puxnop-1-(m-Tosina)BuHMI)-2-(3,4-nuMeTUAbEHNUII ) JUa3Ha.
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W3 npuBeseHHBIX pe3y/IbTaTOB ObLIM HailZieHbl CBSI3Y, B KOTOPBIX COeJMHEHUE
cogepxur H---N/N---H, C---Cl/Cl---C, C---N/N---C, Cl---N/N---C], C---C u Cl---ClL

JIureparypa
1) N.Q.Shikhaliyev et al., Crystal structure and Hirshfeld surface analysis of (E)-1-(4-
chlorophenyl)-2-[2, 2-dichloro-1-(4-fluorophenyl) ethenyl] diazene. Acta Crystal-
lographica SectiOH E: Crystallographic CommunicatiOHs. 2019, 75(4), 465-9.

JBYMEPHBIE IAKTHJIOCKOITUYECKUE TPA®UKH (E)-1-(2,2-AUXJIOP-
1-(M-TOJIWI)BUHUIT)-2- (3,4-JUMETH/JI®EHWIT) JHASEHA

AnTeH l'apkap?, ['yibHap ATakuiueBal, MexmeT AKKypT?,
Mapsbam 3axuaogal, A6esab Mareppamos!, Hamuk llluxanues3
1BakuHckull 2ocydapcmeeHHblll YHUsepcumem, AsepbaiioxcaH
2Ynueepcumem 3pdxcuec, Typyus
3BakuHckuli HHceHepHblll YHUBepcumem, Azep6atioxcaH,
Gulnar.suleymanova.911@gmail.com

B nocnenHue roapl aHaivM3 NOBepXHOCTH XuplidesbJa MHUPOKO HC-
N0JIb3YETCs [IJ1s1 U3YYeHUsd MeXMOJIeKYIPHbIX B3aUMOAEeNCTBUM [1], moaTo-
My OblJI IPOBeJlEH aHaAJIU3 NOBEPXHOCTH Xuplidesb/a JaHHOIO COeUHEHHs.
AHanu3 noBepxHOCcTH Xupudesbla HUCIOJb3YyeTcs AJs U3yYeHUs MeXMo-
JIEKYJIApHBIX B3aUMOJENCTBUHM B KPUCTA/JINYECKOU CTPYKType KaXKIO0ro
coeavHeHus. Mbl nmpoBesM aHanu3 MoBepxHOCTH Xupidenpga aasa (E)-1-
(2,2-puxnop-1-(n-Tosun)BuHuI)-2-(3,4-nuMetuadeH ) jua30/1a U MOCTPOU-
JI1 JByMepHble rpadUKU OTIIeYaTKOB NaJbleB CAeyI0IINX YacTel.

& d
d d
(a) AL.A1

) H.H

d, CA
d d

() ClH/H..Cl (@ C..H/H..C
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Jlns coenuHeHus 6 NMpUBeJleHbl MOJIHbIE JByMepHble TPAaQUKU OTIEYaTKOB
MasblieB, MOKa3bIBawlye (a) Bce B3aUMOJAENCTBUS U UJIeHTUPULIUPOBAHHbIE
kak (b) H..H, (c¢) Cl..H / H...Cl u (d) C..H / H...C B3aumMoaelicTBUsl.

JIureparypa
1) N.Q.Shikhaliyev et al.,, Crystal structure and Hirshfeld surface analysis of (E)-1-(4-
chlorophenyl)-2-[2, 2-dichloro-1-(4-fluorophenyl) ethenyl] diazene. Acta Crystal-
lographica SectiOH E: Crystallographic CommunicatiOHs. 2019, 75(4), 465-9.

METAHOJIN3 AUX/IOPAUASAJAUEHOB, CUHTE3UPOBAHHBIX
HA OCHOBE 4-METWJIBEH3AJIBAETNJA

Aniten l'agkap!, T'ynbHap ATakumueBal, MapeaM 3axugosal,
Xatupa lapasage!, AGeab Mareppamos?!, Hamuk Illuxanues?

1BakuHckull 2ocydapcmeeHHblll YHUsepcumem, AzepbaiioxcaH
2bakuHckull HHxceHepHbIll YHusepcumem, Azep6atidxicam
Gulnar.suleymanova.911@gmail.com

Hamu npoBefeH MeTaHO/M3 AUXJIOPAUA3a[JUEHOB, CHHTE3UPOBAaHHbBIX
Ha OCHOBe 4-MeTuJbeH3a/1b/leTU/a, U B pe3yJbTaTe peaKL U YCTaHOBJIEHO,
4yTo moJiydeHbl 06a E/Z unsomepa mpousBoAHbIX MeTW(Z)-2-(2-beHUarua-
pasvHUINAEH)-2-(n-Toaua)aneTaTa. CTPYKTYpbl CUHTE3UPOBAHHBIX COEAU-
HEHUU noATBepxAeHbl MeToAaMu SIMP U peHTreHOCTPYKTYpPHOrO aHaJju3a.
[lo cpaBHeHnumo ¢ E-uzomepowm, B Z-u3oMepe aToM BOJOpPOJa UMUHHOU rpyNIIbI
06pasyeT BHyTPUMOJIEKYJIAPHYIO BOJOPOJHYIO CBA3b C KAPOOHUJIbHOM I'pyII-
IOM CJI0’KHOTO 3QUpa, YTO OTpaKaeTcs Ha MOJIEKYJSAPHOU CTPYKType. Y4u-
ThIBas 3TO, Mbl NIPeJIOKUJIN JBa BO3MOXHBIX MeXxaHM3Ma peakuuu. Ha oc-
HOBE peakUUil HYKJIeoPUJIbHOTO MPUCOEIUHEHUS U HYKJIeOQUJIBHOrO 3aMe-
LIeHUs1 MbI NMOKa3aay, 4To E/Z-u3omMepbl UMET S-IUCOUAHYIO, S-TPaHCOUJ-
HYI0 KOHQUIypalyM, YTO XOpOIIO BUJHO B MOJIEKYJISAPHBIX CTPYKTypax.
TakuMm 06pa3oM, Mbl IPeJJIOKUIN HOBBIN Y 00HBIA MeTO/, CUHTe3a apUITHUJ-
pa3oHOB 3QHUPOB A-KETOKUCJIOT U3 PEaKIUH COJIbBOJIM3A AUXJI0pAHa3aue-
HOB B cnupTe. Mcxond M3 TOro, 4TO NMOJIydYeHHble B pe3yJbTaTe peakLUuu
apuIruApa3oHbl 3QUPOB A-KETOKUCIOT 006/1aZjal0T MHOTUMH NPOTHBOMHUK-
pPOOGHBIMH, GAaKTEpPULMAHBIMU U QYHTUIUMIHBIMU CBOWCTBaMH, CTOUT OTMe-
TUTb, YTO OHU ABJIAIOTCA BAXXHBIMU COEJUHEHHUSAMHU C TOYKHU 3pEHUS Op-
raHW4YecKoro CUHTe3a U papMaKoJI0TrHiyecKol XUMUH.
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Cxema 3. BTopoil BO3MOXXHBIM MeXaHU3M PeaKLUH.

Takum o6pa3oMm, 06a NpeAsoKeHHbIX MeXaHU3Ma MpeJnoJaraloT o6pa-
3oBaHue E/Z-u3omepos.

Jlutrepatypa
1) N.Q.Shikhaliyev et.al., Crystal structures and Hirshfeld surface analyses of methyl
4-{2, 2-dichloro-1-[(E)-phenyldiazenyl] ethenyl} benzoate, methyl 4-{2, 2-dichloro-
1-[(E)-(4-methylphenyl) diazenyl] ethenyl} benzoate and methyl 4-{2, 2-dichloro-
1-[(E)-(3, 4-dimethylphenyl) diazenyl] ethenyl} benzoate. Acta Crystallographica
Section E: Crystallographic Communications, 2024, 80(2), 184-190.
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BUOJIOTUYECKAA AKTUBHOCTD 2-(4-X/IOP®EHHNT)-4-
SEHUJITETPATUAPOIIUPUAA3NH-3(2H)-OHA

Illa¢ura U6parumoBal, I'yibHap ATaKulIneBal,
Hpapa llluxanueBal, Aii6anu3 XaauaoBal, Hamuk lluxaauen3
1bakuHckull 2ocydapcmeeHHblll YHUsepcumem, Asep6atioxncan

2Bakunckutl MHaceHepHblll YHUsepcumem, Azep6atioxcaH
Gulnar.suleymanova.911@gmail.com

OCHOBHBIMU NMOHATHUSAMHU B MOJIEKYJIIPHOM MOJEJIUPOBAHHUU U BBIYHC-
JINTEJIbHOW XUMHHU SIBJSIIOTCS MULIEHb U MOJIEKYJIA JIEKAPCTBEHHOIO Ipemna-
para - 6uosioruyeckasi 4acTb, BbINOJHSAWOIAsA cienubuieckre GU3U0I0rUYe-
ckve QYHKLMU B OpraHh3Me 4esjioBeKa WM NPUBOJALIAS K NATOJOTHMYECKUM
npoleccaM NpH MOBPEXAEHUU WU paspylieHuU. UccienoBanusd in silico ur-
paroT Bce 60Jiee BaXKHYIO POJIb B IOHUMaHUM NPUHIMIIA pabOThl peLenTopoB
JIeKapcTB U UX 3pPeKTOB B OpraHU3Me YeJIOBEKA, a TaKXKe B IOMOLIY UCCIIe-
JloBaTesiiIM B pa3paboTke HOBBIX JeKapcTB. [Iporpamma Swiss Targeted
PredictiOH 6bl71a HcnoJib30BaHa TOJIbKO MO 3TOW NMpuyuHe. C ee MOMOIIbIO
MOKHO IpeJicKa3aTb OMOJIOTMYECKYI0 aKTUBHOCTb coefuHeHuH. Tak, 2-(4-
xnopdenun)-4-penunrerparugponvpusasun-3(2H)-oH, KOTopblii, BEpOSITHO,
O6yZeT GMOJIOTUYECKH aKTUBHBIM, C OMOILbIO [IPOrpaMMbl OblJ CPaBHEH IO
CXO/ICTBY C HEKOTOPbIMU pepMeHTaMH U GesIKaMHU.

Query Molecule Target Classes
) Top 15
Top 25 12.3% 26.7%
@ Top 50
6.7%
Al

N
“SNH 20.0% 13.3%

HoeyOzZe

W3 fuarpaMMbl Takke BUJIHO, YTO OH, BEpOSITHO, 6oJiee cxo/ieH ¢ pepMeH-
TOM 2-(4-xnopdenunin)-4-beHunterparuaponupruaasui-3(2H)-o0 ¢ KHUHaA301.
BbIBOJ, c/ie/1TaHHBIA TaKMM 06pa3oM, O3BOJISIET 3apaHee Npe/CKa3aTh, IPOSBUT
JIM IaHHOE COeIMHEHHE aKTUBHOCTD B Ka4eCTBe JIEKAPCTBEHHOTO BEIleCTBa.

JIureparypa
1) D.G.Mazhukin et.al., Synthesis of 3, 4-Dihydro-1, 2-diazete 1, 2-Dioxides based on 1,
2-Bishydroxylamines and 1, 2-Nitroso Oxime, Mendeleev Communications, 1992, 2
(1), 29-30
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W3YYEHUE BUOJIOTHYECKON AKTUBHOCTH 2-(4-XJIOPDEHWT)-4-
®EHWJITETPATHU/IPONIUPUIASUH-3(2H)-OHA
METO/IOM BAPEHOTO fIVLIA

Illa¢ura U6parumosal, 'yibHap AtakumueBal, CeBuHY MyxTapoBaz,
daTtuma Atanapogsal, Upaga llluxanueBal, Hamuk Iuxaiuen3
1BakuHckuil F'ocydapcmeentwlll YHUgepcumem, AzepbaiioicaH
2 Azepbatidxcanckull TexHuveckutl YHueepcumem, AzepbaiioxcaH
3bakuHckull HHiceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

Hair Mo3r vMeeT rycTylo KanWISIpHYIO CeThb /Il JOCTaBKK KUCJI0poJia U
NUTATebHbIX BellecTB Yepe3 LeHTPa/lbHyl0 HEPBHYIO CUCTEMY, a TaKXKe JJIsi
yJaJIeHHsl YIJIEKUCJIOTO rasa M JONOJHUTENbHBIX NMPOAYKTOB KHU3HeJesTe lb-
HOCTU U3 HEPBHOM TKaHU. DT KPOBEHOCHBIE COCYbl 06J1aJjal0T PsiJOM CBOMCTB,
Ha3bIBaeMbIX reMaTo3HIedanndyeckuM 6aprepoM (I'3B). UTak, TkaHu npeogoJie-
BalOT 3TOT Gapbep; OH 3alIUIIAeT OT TPaBM M 3a60JieBaHUM, a ¢ JUCPYHKIHUEH
36 cBA3aH psAj HEeBPOJOrMYeCKUMX 3a00JieBaHWM, TaKUX Kak 060Jie3Hb
Anblreiimepa, snuiencuss U T. A. [1]. B ueaom I'DB mpeacraBisieT cob6oit
JAUPOY3NOHHBINA 6Gapbep, BaKHBIM [IJII HOPMaJbHOTO (QYHKIMOHUPOBAHHUS
LIleHTPaJIbHOM HEepPBHOU cucTeMbl. B cBo0 o4epe/ b, Mbl U3yunu cBoiicTBO BBB
2-(4-xnopdenmnn)-4-benunrerparugponupuasut-3(2H)-oHa, cUHTe3UpOBaH-
HOTO C NOMOIIbI NPOrpaMMHOro obecnedyeHus. Tak, ¢ MOMOLbIO MPOrpaMMbl
nporHosupoBanuss SWISS ADME 6blia u3ydyeHa NMPOHUL@EMOCTb MO3ra HJIU
kumeynuka (BAPEHOE SIHI[0). IporpaMMHOe oGecnedeHHe MPOTHO3UPYeT,
006JIaIaeT JIM CHHTE3UPOBAHHOE COEJUHEHHE BBICOKMMU abGCOPOIMOHHBIMHU
CBOWCTBaMHU, CIOCOGHBIMU [TPOHUKATh B LIEHTPAJIbHYI0 HEPBHYIO CUCTEMY Yepes
['3b 1 naccvBHOe BcacblBaHUE U3 XKeJTy0YHO-KUILIEYHOT0 TPaKTa.

CnenyeT OTMeTUTh, UTO 2-(4-xy0pdeHun)-4-
deHunTeTpa-ruiponupuaasud-3(2H)-on
HabJ/I0/laeTcs B SIMYHOM >KeJiTKe (6esibld 3JIJIMIC),
YTO CBUJAETEJbCTBYET O TOM, UTO OHH NEPeCceKarnT
I'3b (remaTo3aHedasmieckuii 6apbep) U MOMaAalT
B LIEHTPaJIbHYI0 HEPBHYIO cucteMy. Takxke, Bce coe-
JMHEHUS MOKa3aHbl KPAaCHBIMU TOYKaMHM, YTO YKa3blBaeT HA TO, YTO OHU HE
ABAAITCA cybcTpatamMu P-raumkonporenHa (PGP-). Takum o6pas3om, 3To
M03BOJISIET 3apaHee NPOTrHO3UPOBATh, IPOSBAT JIM COeZJUHEHUS] aKTUBHOCTD B
KauecTBe JIeKapCTBEHHOI'0 Bell|eCTBa.

Jlutepatypa
1) M.Blanchette, R.Daneman, Formation and maintenance of the BBB, Mechanisms of
development, 2015, 138, 8-16
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ADME-ITPO®UNJIb 2-(4-X/IOP®EHUIT)-4-
S®EHUWITETPATUAPOINIMPUAA3HUH-3(2H)-OHA OT Swiss ADME

Illa¢ura U6parumoBal, I'ysibHap AtakumueBal, CeBuHY MyxTapoBaz,
Hauab Taun6og!, AGesib Mareppamos?, Hamuk llluxaiuen3
1BakuHckuil F'ocydapcmeentvlll YHUgepcumem, AzepbaiidicaH

2 Azepb6ationcanckutl TexHuueckutl YHusepcumem, A3ep6atidxicaH
3BakuMckull MHaceHepHblll YHUsepcumem, AzepbatioxcaH
Gulnar.suleymanova.911@gmail.com

B nocsienHee BpeMs ucce0BaTeJd BCe 4Yallle OTAAIOT NpeAnodYTeHHe
vccaefoBaHusM in silico. Tak, yuuTeiBas psij npo6/ieM, BOSHUKLIMX BO BpeMs
nangemuu COVID-19 B 2020 roay, MO>XHO MOJYYUTh HHPOPMAIHIO O TOM, SIB-
JIIIOTCS JIM CUHTe3UPOBaHHbIe COeJUHEHHS BHU3yaJbHO OHOJOTHYECKH aK-
THBHBIMU UJIM HET, HEe UCNO0JIb3Ys KJETKH, KUBOTHBIX WU JI0Jleld, He Tpebys
CIelMaIbHOT0 060py0BaHUSA. ITO BO3MOXKHO HCIOJIb30BAHUEM HEKOTOPBIX
nporpaMM. OJHUMM U3 TaKuX NporpaMM siBiasAwTca Swiss Targeted Predic-
tiOH (IlIBeiinapckoe LiesieBOoe NPOrHO3UpPOBaHUe) U nporpamMma Swiss ADME,
r/e Bo3MOXeH dapMaKOKHHeTHYecKHMd pacyeT 6GesikoB P450 u P-ruroko-
npoterHoB [1]. ®PapMakoOKMHETHKA H3y4aeT TPAeKTOPUIO JBUKEHHUS Jie-
KapCTB B OpraHM3Me U MPeL0CTaBJIsIeT [10J1b30BaTe/I0 BaXKHY10 HHGOPMaLHI0
0 TOM, KaK JIeKapCTBa BJUSIOT Ha OpraHyU3M yesoBeKa. 3 pe3ysibTaToB, MO-
JIy4EHHBIX C MTOMOIIbI0 TPOrPpaMMbl, U3BECTHO, UTO HAllle COeJMHEHHE 00J1a-
JlaeT Bbicokoi abcopbiueit B 2KKT u xopouieit npoHuniaemoctsio B BBB. Tak-
ke OBbLJIO YCTAaHOBJIEHO, UTO Hallle COeJMHEHUe SIBJseTCS cybcTpaToM P-gp.
XoTd OHO moka3asio uWHrH6upoBaHue B oTHomeHun CYP1A2, CYP2C19,
CYP2C9, CYP2D6, oHO He noKa3aJio MHTMOMpPOBaHHUs B oTHolleHnU CYP3A4.
A6copbnusa B )KKT Boicokuii
[Iponunaemocts BBB +
Cy6cTtpat P-gp -
Wurubutop CYP1A2
Wurubutop CYP2C19
Wurubutop CYP2C9
Uurubutop CYP2D6
Uurubutop CYP3A4 -

+ [+ [+ [+

B pe3ysbTare jKeqyAo4YHO-KHIIEYHass abCcOpOLUS COeAMHEHUsS Oblia
omnpejieJieHa KaK TeopeTHYeCKH BbicOKas. [IpoHMIIaeMOCTb remMaTo3HIeda-
JINYECKOT0 6bapbepa TaKxKe Xopolias.

JIurepatypa
1) G.T.Atakishiyeva, et.al., Biological New Targets predictioh & ADME Profiling Of 1, 1-
Dichlordiazodienes On The Basis Of O-Nitrobenzoic Aldehyde, New Materials,
Compounds and Applications, 2023, 7, 2, 84-92.
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PAJJAP BUOJOCTYIIHOCTH 2-(4-X/IOP®EHUT)-4-
SEHUJITETPATUAPOIIUPUAA3NH-3(2H)-OHA

Illa¢ura U6parumoBal, I'ysibHap AtakumueBal, CeBuHY MyxTapoBaz,
Hauab Taun6os!, Hurap Axmeaosal, Hamuk llluxaiuen3
1bakuHckull 'ocydapcmeeHHblll YHUsepcumem, Asep6atioxncaH

2 Azepb6ationcanckutl Texnuueckutl YHusepcumem, A3ep6atidxicaH
3bakuHckull HHiceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

BusyanbHoe wHcciiefjoBaHMe JIeKapCTBEHHONOJOOHBIX CBOMCTB COeJMHe-
HUW M36aB/sieT OT MHOTUX NPO6JEM M OJHOBPEMEHHO MOMOTAaeT UX PELIUTb.
[Ipex«zie Bcero, MOCKOJIbKY 3TO TPYA0eMKHUH U PUHAHCOBO 3aTpaTHbIN MPOLECC,
uccieloBaTe M peAoYUTa0T NPOBOJUTb 6HMOJIOTHYECKUe UCCIe[JOBaHUS coe-
JIMHEHUH C NI0JIOXKUTEbHBIMHU pe3yJibTaTaMH C IOMOLbI0 KOMIbIOTEPHBIX POT-
paMM. YUuTbIBasi 3Ty CUTYyalulo, ObLIM MCCIe[oBaHbl GpapMaKOKUHETUYECKHe
CBOMCTBA 2-(4-xs10pdeHn)-4-peHunrerparuponupuiasut-3(2H)-oxa, cunre-
3UPOBAHHOr0 Halllel HcclefjoBaTeNbCKOM Ipynnoil. Pajgap 6MoJ0CTYNHOCTH
M03BOJISIET ObICTPO OLEHUTb CXO/CTBO COEJMHEHMs C JieKapCTBEHHbIM Ipena-
paToM. JIunopuIbHOCTb, 00'bEM, MOJSIPHOCTb, HEPACTBOPUMOCTb U THOKOCTH
CoeJIMHEHUH M3y4aroTcs B paMKax luBeinapckor nporpamMmmel ADME [1]. lecTb
ynoMsHyThIX AeckpuntopoB (SIZE, LIPO, INSATU, POLAR, INSOLU, FLEX) no-
Ka3bIBalOT HaM, YTO HaxX0XK/JjeHHe B PO30BOM 06/1aCTH pajiapa CBU/ETEJILCTBYET O
TOM, YTO MOJIEKYJIbI 06J1aZJaI0T XOpollel 6UOA0CTYITHOCTBIO B OpraHU3Me.

/ \
LT
S /
J
‘

B nesom, 2-(4-xnopdenun)-4-beHunrerparugponupusasun-3(2H)-on
JleMOHCTPUPYET OTJUYHbIE GUOJIOTUYECKHE paZapHble CBOMCTBA sl UJEH-
TudukatopoB LIPO, SIZE, POLAR, INSOLU, INSATU & FLEX. Takum o6pasowm,
MOXXHO 3apaHee NpeJcKasaTb, NPOSBAT JIU COeJUHEHUS AKTHUBHOCTb B
KauyecTBe JIeKapCTBEHHbIX BEI[eCTB.

JIurepatypa
1) G.T.Atakishiyeva et.al, Biological New Targets Prediction & ADME Profiling Of 1, 1-
Dichlordiazodienes On The Basis Of O-Nitrobenzoic Aldehyde, New Materials,
Compounds and Applications, 2023, 7, 2, 84-92.
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BU3YAJIbHOE UCCJIEJOBAHME 2-(4-X/IOP®EHUJT)-4-
SEHUWJITETPATUAPONNUPHUIA3NH-3(2H)-OHA B KAYECTBE
JIEKAPCTBEHHOT'O CPEJCTBA

Illa¢ura U6parumoBal, I'ysibHap AtakumueBal, CeBuHY MyxTapoBaz,
Hypana HcmaiinoBal, Hursap AxmepoBal, Hamuk Illuxanuesn3
1bakuHckull 'ocydapcmeeHHblil YHUsepcumem, Asep6atioxncaH

2 Azepbatidxcanckull TexHuyeckutl YHusepcumem, AzepbaiioxcaH
3bakuHckull HHaiceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

[Iate npaBun Pfizer, Takke M3BeCTHOE KaK NATh npaBuJ JlunuHckoro (RO5),
paccMaTpUBaeT CXOJCTBO CTPYKTYPbl CUHTE3UPOBAHHBIX COEJMHEHHN C JIeKapCT-
BEHHBIM IIpeNapaToM U Npe/CKa3bIBaeT, 00J1aJaeT JIM COeJUHEHE ONpe/ieIeHHON
¢$bapMaKoJIOrMyecKol aKTUBHOCTbIO, XMMHUYECKUMH U QU3NYECKUMU CBOMCTBAMM.
Kak K3BecTHO, cyllecTByeT 60JblIOe KOJUYECTBO COeJUHEHUMH, U MPOBEPUTDH HX
CTPYKTYpHble CBOWCTBA Ha CXOJCTBO C JIEKAPCTBOM HEBO3MOKHO. TeopeTHyecKu
JUIS1 3TOro Mcnosb3yeTcs npaBuiio ROS. 3To mpaBuiio 66110 npegioxeHo Kpucro-
depom JlunuHckum B 1997 roay. [IpyHLIMI BKITIOYAET CeAYIOIIME NIATh MPaBUJL
- Uucjio ,OHOPOB BOZOPOHBIX CBsI3el He JoJiKHO npeBbiaTh 5 (OH 1 NH).

- O611ee YMCJIO aKIENTOPOB BOAOPOJAHBIX CBSI3€W He JIOJKHO MpeBbImaTh 10
(aTombl N mu O).

- MosiekynisipHast Macca foJ/nkHa 6b6ITh MeHee 500 Da (JanbToH);

- JlunoduabHOCThb He JJO/KHA NPEBBIIATH 5 (0OTHOLIEHHWe OKTaHoJ1/Boja log
P<5)u

- Yucsio Bpaniawnuxcs B3auMoIeCTBUN (He SO/DKHO npeBbimaTth 10).

[IpenocTaByieHHass UHGOpMaIUs HN
|
O
O
Cl

MousiekyisipHbIH Bec 286.76 r/MoJ1b
Yucso BpalllaolUuXcs B3aUMOAEeNCTBUM 2
06111ee YUCI0 aKIENTOPOB BOJOPOAHBIX 2
cBsIzel
Yucao LOHOPOB BOAOPOJHBIX CBSI3eH 1
CyTtouHoe kosindectBo Po/w (iLOGP) 2.83
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CooTBeTcTBytOUUN 2-(4-X10pdeHn)-4-GeHUNTeTParuAponupuJasuH-
3(2H)-0OH, cuHTe3UpOBaHHBIN B TAbJIUIE HIKE, T0-BUJUMOMY, COOTBETCTBY-
eT NATH NpaBuiaM JIMMMHCKOr0. ITO MO3BOJISIET NpPe/cKa3aThb, YTO 2-(4-xj10p-
deHwn)-4-dbennnrerparuaponupuaasvui-3(2H)-oH NMposBUT aKTUBHOCTh B
KaueCcTBe JIeKapCTBEHHOT0 BellleCTBa.

JIureparypa
1) C.ALipinski et al.,, Experimental and computational approaches to estimate solu-
bility and permeability in drug discovery and development settings, Advanced
drug delivery reviews, 2012, 64, 4-17

OILIEHKA OCTPOM TOKCUYHOCTH /1 MBIIIEA
2-(4-XJIOP®EHUWT)-4-PEHUJITETPATUAPOIINPUAA3HUH-3(2H)-OHA

Illa¢pura U6parumosal, 'yibHap ATakumuesal,
I'yabHapa Ba6aeBal?, HypaHa UcmaiinoBal, Hamuk llluxaaues3
1bakuHckuii F'ocydapcmeeHHblll YHU8epcumem, Azep6aiioxicat
2Azep6atidxncanckuli ['ocydapcmeeHHbiii [ledazozuveckuli YHugepcumem,
Azepb6atidxcaH
3bakuHckull MHy#ceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

Tokcu4yHOCTB /19 YesloBeKa MOKeT UMeTb MHOXKeCTBO IIPUYKH, BKJIIO-
yasi onacHble 6uosiorndyeckue 3¢QPeKThl, TaKUue KaK UHAYKLHSA JIeTaJIbHOTO
HCX0/la Y TPbI3YHOB WJIH 3ab60JieBaHUM desoBeKa. OLieHKa TOKCUYHOCTH BCEX
KOMMepYeCcKUX XUMHUYeCKHUX BellleCTB, 0COOEHHO COeJHWHEHUH C BBICOKUM
o6beMoM npousBo/cTBa (HPV)1, dapManeBTHYecKux NMpenapaToB WU Mpes-
noJjilaraeMol 6MOJIOTHYEeCKON aKTHBHOCTHIO, OUY€Hb Ba)KHA, MOCKOJIBKY 3TH
COoeJJMHEHUS] MOTYT HENOCPeACTBEHHO BJMUSATH Ha 3/10pOBbe 4desoBeka. [lus
pelleHUsT 3TOW 3aJa4yd ObLIO pPa3pabOTAHO MHOXKECTBO MOJeEJel KOJIU-
YeCTBEHHOW B3aMMOCBS3U CTPYKTYpbl M akTUBHOCTU (QSAR). C momoibio
ucnosb3oBaHHOM HaMu QSAR-MozenM MOXXHO NpefcKasaTb TOKCUYHOCTb U
OGMOJIOTMYECKYI0 aKTUBHOCTD BelecTB o 21 mokasareso. OZHUM U3 TaKUX
MoKa3areJsiel fIBJSEeTC OCTpasi TOKCUYHOCTb KpPbIC, KOTOpasg AaeT OOLIyI0
vHbopManuo 0 3HadyeHusax LD50 jua Genbix Mblmied npu 4 cnocobax
BBeJleHUs ([lepopa/ibHOM, BHYTPUBEHHOM, BHYTPUOPIOLIMHHOM, IOJAKOXKHOM)
[1]. OcTpasti TOKCUYHOCTb KpbIC Oblia MCCAe[0BaHa [Jisl CHHTE3UPOBAaHHOIO
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HaMu 2-(4-xnopdeHun)-4-denunterparuponupuaasud-3(2H)-ona, u mo-
JIydeHHbI€ Pe3yJIbTaThl OTPAXKeHbI B CIEIYIOUUX TabJUIAX.
OueHKY 3HaYEeHUH XapaKTepUCTUK Mojiesier Ld50 Qsar a1 Kpbic.

RatIP LD50 RatIVLD50 Rat Oral LD50 Rat SCLD50
Log10(mmol/kg) [log10(mmol/kg) log10(mmol/kg) log10(mmol/kg)
0,318 inAD -0,596 in AD 0,557 in AD 0,724 inAD

Rat I[P LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

496,500 in AD 60,530 in AD 860,800 inAD |1264,000 inAD
Rat I[P LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50
ClassificatiOH ClassificatiOH Classification Classification

Class4 in AD Class4 in AD Class4 in AD Class5 in AD

Knaccudukanusa xumuyeckux coeguHeHuid O3CP mo ocTpoit Tokcuu-
HOCTH /11 TPBI3YHOB.

Rat IP LD50 Rat IVLD50 Rat Oral LD50 Rat SCLD50
Classification Classification Classification Classification
Class4 in AD Class4 in AD Class4 in AD EISSS > in

B AD - B 06/1acTy NpUMeHEeHHs] KOMOMHUPOBAHHbIX Mozeselt, BHe AD -
BHe 00J1aCTH MpUMeHeHHs KOMILIEKCHBIX MoJesied. Kitacc 1 - Gosiee BpeTHBIH,
KJacc 2 - BpeJiHbIH, Kjacc 3 - MeHee BpeJHbIH, Kaacc 4 - BpeJHbIH, Kjaacc 5 -
NpaKTUYeCKU 6e3Bpe/IHbIN, K1acc 6 - 6e3Bpe/iHbIH.

Tak, U3 no/sy4eHHBIX Pe3yJIbTaTOB U3BECTHO, YTO MeTuJ (z)-4-(1-(2-(2-
(3,4-numeTHIdEeHNIT)THIPASUHUINEH ) - 2-METOKCH-2-0KCO3THJT) 6EH30aT
MeHee TOKCUYEH MPU BHYTPUOPIOIIMHHOM, BHYTPUBEHHOM, MO/IKO’)KHOM BBe-
JIeHUH, IPU BBEJIEHUU Yepe3 POTOBYIO MOJIOCTb NPOSIBJASET NPAaKTUYECKHU Oe3-
Bpe/IHO€E CBOMCTBO.

JIureparypa
1) R.Veerasamy et.al., Validation of QSAR models-strategies and importance, Inter-
national Journal Drug Dession Discovery, 2011, 3,511-519.
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MPOTHO3UPOBAHUE HEBJIATOIIPUATHOTO BO3JAEVCTBUA 2-(4-
X/IOP®EHNI)-4-PEHUJITETPATUAPOIIUPUIA3NH-3(2H)-OHA HA
CEPAEYHO-COCYAUCTYIO U TETTATOBUJIMAPHYIO CUCTEMbI

Illa¢ura U6parumosal, I'ysibHap AtakumueBal, Hypana 'yp6aHoBal,
Cevipan Ka3zumoB!, Hamuk llInxainen?
1bakuHckull 'ocydapcmeeHHblil YHUsepcumem, Azepbaiioxcau

2bakuHckull HHaiceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

ADVERPred: mnporHo3upoBaHue HeOJIAaronpusaTHbIX 3pdeKTOB Jie-
KapCTB, TaKUX KaK cep/ieuHasi HeloCTaTOYHOCTb, apUTMHUSI, UHQAPKT MUOKap-
J1a, HeQPOTOKCUYHOCTD, FeNMaTOTOKCUYHOCTh. HecMOTps Ha TO, 4TO JieKapcTBa
O0Ka3bIBalOT MOJIOXKHUTENbHOE BO3JEeICTBHE HA HEKOTOPbIE 3a001€BaHUs, OHU
MOT'YT OKa3blBaTh Y HETaTUBHOeE BJIMsIHUE Ha opraHusM. Hanpumep, 65110 yc-
TAHOBJIEHO, YTO PedJIOKCUOUH BbI3bIBaeT HHGAPKT MHUOKAPAA YV JIIOJEH C yKe
CyLlecTBYOIIUMHU 3abosieBaHusAMHU ceppua [1]. Jasa 2-(4-xnopdenunn)-4-de-
HUATeTparuaponupuaasvn-3(2H)-ona 611 npoBeneH nporio3 ADVERPred c
MCII0JIb30BaHUEM MporpaMMHoOro obecneyeHuss QSAR, pe3ynbTaTbl KOTOPOTO
NpeJCTaBJIEHbI HIXKE.

Pa ¥ Pi Side effect
0.710 0.096 Hepatotoxicity
0.388 0.195 Agsrhythmia
0.360 0.100 Myocardial infarction
0.240 0.232 Cardiac failure

Eciu vHTepnpeTHpOBaTh NPUBEJEHHYIO BbIlIe TAGJUILY C/eAYIOIIUM
o6paszoMm, To Pa 03Ha4yaeT BepOSATHOCTDb TOr0, YTO 3P PeKT 6yZleT aKTUBHBIM, a
Pi - BEpoSITHOCTBb TOT0, YTO OH He 6yZleT akTUBHBIM. Pa>Pi 03HavaeT, 4To JjaH-
HbIH 3¢ }eKT ¢ Gosblel BEpOSTHOCTBIO MPOSIBUTCA B 3KCIIEPUMEHTE. ApHUT-
MUs, UHQAPKT MHUOKaApAa, HeEPPOTOKCUYHOCTb, reMaTOTOKCHYHOCTh TaKXKe
NPOrHO3UPYIOTCH JJsl JAHHOI'O0 COeJJMHEeHMs, U 3HaueHue Pa 3HayMTesbHO
npeBbllIaeT 3HayeHue Pi.

JIureparypa
1) S.M.Ivanov et.al, ADVERPred-Web service for prediction of adverse effects of
drugs, Journal of Chemical Information and Modeling, 2018, 58(1), 8-11
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2-(4-X/IOP®EHNJI)-4-PEHUJITETPATUIPONNIUPUIA3NH-3(2H)-OHA
KAK IPE/ICKA3AHHBI HHTUBUTOP BUPYCHbIX BEJIKOB

Illa¢ura U6parumosal, I'ysibHap AtakumueBal, Hypana 'yp6aHoBal,
Ceiipan Kasumog!, Hamuk llIuxaiunen?
1bakuHckull 'ocydapcmeeHHblll YHUsepcumem, Asep6atioxncaH
2Bakunckutl MHaceHepHblll YHUsepcumem, Azep6atioxcaH
Gulnar.suleymanova.911@gmail.com

[ToHsaTHE BUpYCa - 0/HA W3 TJIABHBIX IJ100aJbHbIX TPO6GJEM COBpEMEH-
Horo Mupa. OIMH U3 cCaMbIX IPKHUX IPUMEPOB 3TOT'0 Mbl BUJUM B MaHAEMHUSX,
KOTOpbIe B MOCJeJHEe BpeMs MPOUCXOAAT B YesoBedyecTBe. B oTBeT Ha 3TO
Mbl pe/ICTaBUIM Ha caiiTe Way2Drug npejcka3aHHble HHTUOGUTOPBI TPOTUB
2-(4-xnopdenun)-4-penunterparuaponupuasui-3(2H)-ona ¢  nomoibio
MeToza AntiVir-Pred [1].

N
AN
L/

CorslacHO TpUBEJEHHBIM JaHHbIM, Haubosbwui 6ann umeetr [JHK-
nosiuMepasa (0,2798), 4To ykasbiBaeT Ha OEJIKOBYIO MUIIIEHb, KOTOPAas MOXKET
JlelicTBOBaTh MpoTUB BHUpyca Varicella-zoster (mrtamm Dumas) (HHV-3)
(Human herpesvirus3). Camblii c/1a6blii pe3yJibTaT YKa3blBaeT Ha IMOJIMIIPO-
TeuHOBYyH MulleHb reHoma (0,0183) npoTuB puHOBUpyca 4yesioBeka 14. B
3aKJIl0YeHUe CJAeAyeT OTMETUTh, YTO 2-(4-xaopdeHun)-4-peHUNTeTpaAru]-
ponupuzaasul-3(2H)-oH MoXXeT OGBITH PacCMOTPEH B KayecTBe MPOTHUBOBH-
PYCHOM BaKIMHbI B OyAyILEeM.

Jlutrepatypa
1) T.Nasibova, G.Zeynalova. In silico calculatiOH of antiviral effects of Passiflora
incarnata alkaloids, Scientific CollectiOH InterCOHf, 2023, 16, 174, 158-159.
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OLIEHKA AHTUBAKTEPUAJ/IbHOH AKTUBHOCTH
2-(4-X/IOP®EHNJI)-4-PEHUJITETPATUIPONNIUPUIA3NH-3(2H)-OHA

Illa¢ura U6parumosal, I'ysibHap AtakumueBal, Hypana 'yp6aHnoBal,
Aii6anu3 Xaawuaosa!l, Hamuk llnxanuen?
1bakuHckull 2ocydapcmeeHHblll YHUsepcumem, Asep6atioxncan

2Bakunckutl MHaceHepHblll YHUsepcumem, AzepbatioxcaH
Gulnar.suleymanova.911@gmail.com

AntiBac-Pred no3BoJsiseT uccien0oBaTe 0 OLleHUTDb, MOXKET JIM XHUMHUYec-
Koe coeJlMHeHHe UHTMOHUPOBATh POCT OJAHOW HJIM HEeCKOJbKHMX M3 353 OGak-
Tepui B KoHLeHTpaluu MeHee 10 000 HM. /ljis CHHTE3WPOBAHHbBIX COeJIUHE-
HUM yKa3blBaeTCsl 3HaUeHUe, 0003Havamwllee UX aKTUBHOCTH [1]. To ecTb B
Ha3BaHHUU XMMHUYECKOT0 COeJMHEHHUs YKa3bIBAeTCS Pa3HHUIIA MEXAY BEPOST-
HOCTbI0O HHTMOUPOBAHHUS POCTa NepeyrcIeHHbIX 6akTepuil. YeM Bbllile 3HaYe-
HUe, TeM 00JIbllle BEPOSTHOCTD TOTO, UYTO MPOTHO3 BepeH. AHAJIOTUYHOE UCCIie-
JloBaHHE ObLIO MPOBeAeHO s 2-(4-xm0pdeHu)-4-beHUITeTPparugponrupu-
Ja3uH-3(2H)-oHa, 1 moJiyyeHHbIe pe3ybTaThl OTPAXKEHbI B TAOJIHIIE HIDKE.

Bacillus 0.1012
Bacillus sphaericus 0.0128

Bacillus subtilis subsp. subtilis str. 168 0.1304

Clostridium tetani 0.0568
Enterococcus hirae 0.0323
Micrococcus luteus 0.3648
Mycobacterium 0.1141

Kak BUJIHO U3 TaG/MIb], TOT GAKT, YTO CaMbIi BBICOKHUU pe3ysbTaT MOJIy4eH
NpOTUB ycToWuuBoro Enterococcus faecium, a cambiii HU3KUH - TPOTUB HaK-
Tepuu Bacteroides uniformas, nmosBosisieT HaM mpejcKa3aTb HACKOJbKO
BaXHBIM OY/IeT 3TO cCoeJJHUHEHHE B 60pb0e C 6aKTEPUSMH B OYAYIIIEM.

Jlutrepatypa
1) P.V.Pogodin et.al., AntiBac-Pred: A web applicatiOH for predicting antibacterial
activity of chemical compounds, Journal of Chemical InformatiOH and Modeling,
2019,59 (11),4513-4518

128


mailto:Gulnar.suleymanova.911@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

MPOTHO3UPOBAHUE AHTU®YHI'AJIbHOH AKTUBHOCTH
2-(4-X/IOP®EHNJI)-4-PEHUJITETPATUIPONNIUPUIA3HNH-3(2H)-OHA

Illa¢ura U6parumonal, 'ysibHap Atakumuenal, 'yabHapa ba6aeBalz,
Ceiipan KasumoB 1, Xatupa l'apa3sage!, Hamuk llluxaiues3
1bakuHckull 'ocydapcmeeHHblll YHUsepcumem, Asep6atioxncaH
2Asep6atioxncanckull ['ocydapcmeeHHblil [ledazoeuveckull YHusepcumem,
Azepb6atidxicaH
3bakuHckull HHaiceHepHbIll YHusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

[Iporpamma AntiFun nosBoJsisieT npejckasaTb, MOXHO JIU WHTUOUPO-
BaTb OJIMH UJIK HECKOJIbKO U3 38 rpuboB pU KoHLleHTpauuu MmeHee 5000 HM.
JJ1 CHHTEe3MpOBaHHBIX COeJMHEHWH NMPUBOJUTCA 3HayeHHe, YKas3blBalollee
Ha UX aKTUBHOCTb [1]. To ecTb Ha3BaHUE XMMUYECKOI'0 COeMHEHUs yYKa3bl-
BaeT Ha pa3HULY MeX/Jy BepOSTHOCTbIO UHIMOHPOBAHUs poCTa NepevyrcieH-
HbIX 6akTepuil. YeM Bblllle 3HaueHUe, TeM 0OJIiblle BEPOSTHOCTb TOrO, YTO
NPOrHo3 BepeH. AHAJIOTHUYHOE HCCJIeJJoBaHUe OblIO0 NMpoBeAeHO A 2-(4-
xaopbeHnn)-4-penunterparugponupuiasun-3(2H)-ona, u noayyeHHble
pe3y/bTaThbl OTPaXKEHBI B TA0JIMLIE HIKE.

Name Confidence
H |
Aspergillus flavus 0.1327

/©/ (0] Mucor hiemalis 0.0707
Cl

Kak BuzaHo 13 Tabaunpsl, RESISTANT nokasas pe3ysibTaThl poTUB aspergillus

flavus u mucor hiemails, 4yTo mno3BoJsisseT NPOrHO3MpPOBATh, HACKOJBKO
BaXKHBIM OyJleT 3TO coeiIMHEHUE B 60pbbe c TpUOKaMU B OYIyIIEM.

JIurepatypa
1) W. FasOHg et.al.,, Chemical COHstituents Of Volatile Oil From Leaves Of Cinn-
momum WilsOHii And Its Antifun Gal And Antibacterial Activities In Vitro, Plant
Science Journal, 2000, 18 (4), 321
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MPOTHO3UPOBAHUE AHTUPETPOBUPYCHOM AKTUBHOCTH
2-(4-X/IOP®EHNJI)-4-PEHUJITETPATUIPONNIUPUIA3NH-3(2H)-OHA
Y JIEYEHUE BUY-CBA3AHHBIX KOMOPEU/IHbIX 3ABOJIEBAHU I

Illa¢ura U6parumoBal, I'yibHap Atakumuenal, 'yabHapa ba6aeBalz,
Kamwu/iia barupogal, Xatupa I'apasaae!, Hamuk llluxaiues3
1bakuHckull 'ocydapcmeeHHblil YHUsepcumem, Asep6atioxncaH

2Azep6atidxcarnckuli F'ocydapcmeennwitl [ledazozuyeckull YHusepcumenn,
Azepb6atidxicaH
3BakuHckull HHaceHepHbLll YHUusepcumem, Azep6atidxcam
Gulnar.suleymanova.911@gmail.com

[To janHbIM BceMupHoO# opranusanuu 3paBooxpaHenus (BO3) 3a 2017
roj, okoso 36,9 MuIMOHa 4esoBeK B Mupe xkuByT ¢ BUY/CIIN[om. [nsa
NpodUJIaKTUKU 3TOTO 3a60JieBaHUsA OblJl CHHTE3WPOBAH P/ NpenapaToB Ha
OCHOBE CHUHTETHYECKUX BEIeCTB, HO, K COXKaJIEeHUIO, CYIeCTBYIOIIHE JeKap-
CTBa He MOTYT 00€CHeYUTh MOJJHOIEHHOE JIeueHHUe, TPOSBISAIT Cepbhe3Hble
no6o4yHble 3QGEeKTbl M BHI3BIBAKOT MOSIBJIeHHE PE3UCTEHTHBIX IITAMMOB.
CpaBHUTe/IbHbIE BBIYUCAUTEbHbIE 3KCIIEPUMEHTHI NPOBEAEHBI C MOMOLIbIO
koMmnbioTepHO# nporpamMMbl QUSAR [1]. C nomouisio Mogeneit QUSAR 6b11m
MOJIyYeHbl JaHHbIE O BO3JAEUCTBUU coeJUHEHUU Ha MuuieHu BUY-1, a ¢ no-
MOIIbI0 KOMIIBIOTEPHOUW nporpamMmbl PASS - 0 GHM0JIOrHYEeCKOM aKTHBHOCTH,
CBSI3aHHOMH C JIedeHUEeM 3ab6osieBaHUH, cBA3aHHbIX ¢ BUY. AntiHIV-Pred - ana-
JIU3 NMPOTHO3UPOBAaHHUS aHTUPETPOBUPYCHON aKTUBHOCTU U PE3YJIbTATOB Jie-
YyeHUs] KOMOPOUAHBIX 3aboJieBaHUM, cBsizaHHbIXx ¢ BUY. KomopbugHocTh -
OZTHOBPEMEHHOE HaJIN4Ke y NMalueHTa ABYyX WK OoJsiee 3a00/ieBAaHUN U Me-
JUIUHCKUX cocTosiHUM. AHanu3 AntiHIV-Pred gna 2-(4-xnopdenun)-4-de-
HUATeTparuaponupugasul-3(2H)-ona 6bl1 Hccie0BaH, U pe3yabTaThl OT-
pPaXKeHbl B TabJIUIE HUXKE.

LlesieBble nokasaTesiy no BUY pesyspTaTam nporsosa

llesieBoe 3HAUYEeHHE 3HayeHHe BeposaTHocTh 06s1acTb NpUMeEHEeHHUs

[IpoTeasa (BUY-1) pIC50 5.084 He ipu A/l

CheKTp aKTUBHOCTU CONYTCTBYIOIIUX 3a60eBaHui mpu BUY

Komop6u/iHble 3a60/1eBaHUsA Pa Pi

AHTHHelporeHHas 60Jb 0,628 0,004
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B A/l - B 06J1acTH NpUMeHeHUsI KOMOUHUPOBaHHBIX MoJiesiel, BHe A/l -
BHe 06J1aCTU MPUMeHEHHsT KOMILJIEKCHBIX MO/IeJeM.

Eciu vHTepnpeTHpoBaTh NPUBEAEHHYIO BhIIIE TAOGAHIY CIeLyIOIIUM
06pa3oM, To Pa - 3To BepoSITHOCTb ObITh aKTUBHBIM, a Pi - BEpoSTHOCTH GBITH
HeaKTUBHbIM. Pa>Pi 03HavyaeT, 4TO KOMOUHALIMK MOTYT ObITh IOJIE3HBI B Jie-
YeHHUU COMyTCTBYOIIUX 3a60/eBaHu, cBsA3aHHbIX ¢ BUY. pIC50 = -log(IC50).
IC50 - 3TO KOHLIEHTpaLUs coeJUHEeHHUs, HeobxoauMas A 50-mpoieHTHOTo
HHTHOUPOBaHMUS; YeM GoJibllle 3HadeHHe pIC50, TeM Gojiee MOIIHBIM SIBJISIET-
cs coeuHeHue. Takke U3 pPe3yJbTaTOB TabGJUIBI U3BECTHO, UTO 2-(4-XJ0p-
denun)-4-penunterparugponupuasui-3(2H)-oH MoxeT 6bITb HCIOJIb-
30BaH /|Jisi IPOTUBOHENUPOTEHHOT'0 06€360JIMBaHUS.

Jlurepatypa
1) Spieldenner, PrEP whores and HIV preventiOH, The queer communicatiOH of HIV
pre-exposure prophylaxis, Journal of homosexuality, 2016, 63 (12), 1685

IMPOTHO3UPOBAHUE HUTOTOKCUYHOCTH 2-(4-X/IOP®EHNI)-4-
GEHUWJITETPATUAPOINNUPHUIA3HUH-3(2H)-OHA METO/0M IN SILICO
JIJIA ONYXOJIEBBIX MU HEOIIYXOJIEBBIX KITETOYHBIX IMHUH

Illa¢ura U6parumoBal, 'yabHap Atakumuenal, 'yaibHapa ba6aeBal?,
Kamwusiia barupogal, Xatupa I'apasaae!, Hamuk llluxaiues3
1bakuHckuii F'ocydapcmeeHHblil YHUsepcumem, Azep6atioxcaH
2Azep6atidxcanckuli F'ocydapcmeennwiil [ledazozuyeckuli YHusepcumenm,
Asepb6atioxcax
3bakuHckull MHceHepHblll YHusepcumem, Azepbatidxcam
Gulnar.suleymanova.911@gmail.com

OHKoJioTMYeCKHe 3a00/IeBaHUsl CUUTAIOTCSA OYeHb JOPOTOCTOSALNIUMHU H
4YacTo CMepTeJbHBIMU BO BceM MUpe. HecMoTpst Ha JloCcTUKeHUs B pa3paboT-
Ke JIeKapCTB, AOCTHXKEHUE MOJIHOTO yClieXa OCTaeTcs CJA0KHOW 3a/iayeit, 4yTo
MoTYepKHUBaeT KPUTUYECKYIO POJIb Pa3BUTHsA dapMalieBTUYEeCKON MPOMBIIII-
JIEHHOCTU. YTOOBI YCKOPUTH YCIElIHbIe Pe3yJbTaThl, SKOHOMS BpeMs U JIeHb-
T4, YYeHble BCe yallle OT/JAlT NpeANoYTEeHHMEe MeTOoJaM MCCAe[oBaHUA in
silico. OpauM U3 Takux MetooB fABJseTcss CLC-Pred (Cell Line Cytotoxicity
Predictor), koTopbiii ucnosibzyeT MmoAenu QSAR /s o1leHKH IIUTOTOKCUYHO-
CTU coeJUHEHHUH. B HallleM uccaef0BaHUN Mbl OLlEHUJIU IMTOTOKCUYHOCTD 2-
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(4-Xnopodenun)-4-Oenunrterparuponupuaasdul-3(21)-OHa NpoTUB OMYyXO-

JIEBBIX U HEOMYXOJIEBBIX KJIETOYHbBIX JIMHUMH. PR Y G ¢ ) CammD
Pe3ysibTaThl NpeACcTaBJAeHbl B ABYX Ta0JIU-
I1aX, B KOTOPBIX MOJPOOHO yKa3aHbl 3Haye-
HUdA Pa u Pi, mosHble U COKpalleHHbIE

Cancer cell line predic

Tumor type

Ha3BaHUS KJETOYHbIX JIMHUW U THUIbI TKa- " | o | o

Hell. KpoMe Toro, ykazaHbl THIIbI NpPOTEC- e AT

THPOBAHHbIX OMYX0JIEH. (o s | S | v
M3 Tabaunpl TakxKe BUAHO, UTO CHH-

Te3WpOBaHHBIN 2-(4-XnopdeHun)-4-Penunrterparugponvpuaasun-3(246)-0xH

B OyIyIllleM MOXKET CTaTh OZJHUM U3 MPOTUBOOIYXO0JIEBLIX IPENapaTOB.

Jlurepatypa
1) A.A.JlarynuH u gp. CLC-Pred: cBo6ojHO fjocTynHBIN Beb-cepBUcC AJ14 in silico mpo-
THO3HWPOBAHUS IUTOTOKCUYHOCTH KJIETOUYHBIX JIMHUH YesIOBeKa JJIs1 JIeKapCTBeH-
HbIX coeguHeHui. PLOS One, 2018, 13 (1), e0191838

MMPOTHO3 LHUTOTOKCUYHOCTH
JIMHUM KJIETOK PAKA MOJIOYHOM KEJIE3bI /151
2-(4-XJIOP®EHUJT)-4-OEHUJATETPATUIPOIIMPUIA3UH-3 (2H)-OHA

Illa¢pura U6parumonal, 'yibHap ATakumueBal, 'yabHapa Ba6aeBal?,
Kamuiia barupogal, Xatupa I'apasaale, Hamuk llluxanues3
1bakuHckuii F'ocydapcmeeHHblil YHUsepcumem, Azep6atioxcaH
2Azep6aiidxncanckuli F'ocydapcmeeHHbiii [ledazozuveckuli YHugepcumem,
Asepb6atioxcax
3bakuHckull MHy#ceHepHbIll YHusepcumem, Azep6atidxcaH
Gulnar.suleymanova.911@gmail.com

B nuTepaType Xopolilo JOKYMEHTUPOBAHO, YTO HECKOJILKO IPenaparTos,
coJiepaliux pparMeHT TpUa30J/ia, UCNOJIb3YIOTCA NPHU JedyeHUH paka. Iloa-
YyepKHBasi pacliupeHHe HCCIeJoBaHUHU in silico, MbI MpoBeIM MPOTHO3bI IU-
TOTOKCUYHOCTH JIMHUH KJIETOK pakKa MOJIOYHOH >Kese3bl aisa 2-(4-Xsop-
benunn)-4-Penunterparugponupriasnui-3(21)-0H, UHTE3UPOBAHHOIO B Ha-
meM uccieoBaHud. Hamu pesyabraThl ¢ Mcnosib3oBaHueM BC CLC-Pred Ha
ocHoBe Mmozenu QSAR mpejicTaBiieHbl B Tabuulle Hke. Tabauna coflepKUT
3HavyeHus IC50 u IG50 a1 AeBATH JIMHUN KJIETOK paka MOJIOYHOU JKeJie3bl:
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oWt T47D, ZR-75-1, MX1, Hs-578T, MCF7-

GRS DOX, MCF7, Bcap37, MCF7R u BT-20.

Pe3ysbTaThl IMOKa3bIBalOT, 4YTO 2-(4-
Xnopdennn)-4-OeHunTeTparugpo-

HHHHH e 3 i — "~ nupunasuu-3(2H)-OH UMeeT TMOTEHIH-

o a/l B KaueCTBe IpenaparTa /i JedeHus
e s paka MOJIOUHOM KeJjie3bl B Oy JyIeM.

Jlurepatypa
1) A.AJlarynuH, u fip. (2023). BC CLC-Pred: cBo60oHOE BeG-IpUI0KEHNE AJIST KOJTH-
YeCTBEHHOI'0 M Ka4eCTBEHHOI0 NMPOTrHO3UPOBAHUSA LUTOTOKCUYHOCTH BELLECTB B
OTHOIIEHUU JIMHUHM KJETOK paka MOJIOYHOW »Kesie3bl 4yesioBeka. SAR u QSAR B
HccleIoBaHUAX OKpY»Katolel cpeapl, 35(1), 1-9

NNPOTHO3UPOBAHHUE CIIEHU®PHUIHOCTU CYBCTPATOB
U METABOJIMTOB K PEPMEHTAM BUOTPAHC®OPMAILIUU AJ14
2-(4-X/IOP®EHNI)-4-OEHUJITETPATUAPOIIMPUAA3UH-3(2H)-OHA

Illa¢ura U6parumonal, 'yibHap ATakumueBal, Kamuiia baruposal,
Xartupa I'apasage!, Hamuk llluxainen?
1bakuHckuii F'ocydapcmeeHHbill YHU8epcumem, Azep6aiioxcat
2bakuHckull UHxceHepHbIll YHusepcumem, Azepbatidxicam
Gulnar.suleymanova.911@gmail.com

Ha ocHOBaHUM JIMTepaTYpPHBbIX JAHHBIX, YKa3bIBaIOIIUX Ha GHUOJIOTHYe-
CKYI0 aKTUBHOCTb COeJJMHEHUH, cojlepKaliux ¢parMeHT TpUas3oJia, Mbl PO-
BeJIM IPOTHO3WPOBaHHE CHElMPHUIYHOCTU CyOCTpaTa M MeTaboauTa K dep-
MeHTaM 6uoTpaHchopmanuu s 2-(4-Xmaopdenwn)-4-OeHUnTeTParuIponu-
puzasuH-3(2H)-0OHa. [IporHo3sl B3auMoAeNWCTBUSA ObLIN cAesiaHbl ¢ 18 u3o-
dopmamu nuroxpoma P450 u UDP-rarokypoHosuaTpaHchepazamu (UGT), a
umenHo: CYP2C9, CYP1A2, CYP2D6, CYP2C19, UGT1A10, CYP3A4, UGT2B7,
UGT1A1, UGT2B15,UGT1A7, UGT1A4, UGT1A8, UGT2B10, UGT2B17, UGT1AS9,
UGT1A3, UGT2B6 u UGT1A6. [IporHo3 cy6cTpaTHON ciequpUIHOCTHA TMOKa-
3aJl 3HaYUTeJAbHYI0 akTUBHOCTb poTuB CYP1A1 (Pa = 0,640), BaxkHoTO dep-
MeHTa ceMeicTBa P450, yyacTBylouiero B MeTab60/M3Me JieKapCTBEHHbIX
CPeACTB U 0CO6GEHHO aKTHBHOTO B IJIAllEHTapHBbIX TKaHSX BO BpeMs Oepe-
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MeHHOCTU. Kpome Toro, nporuos crneuupryHOCTH |

Substrate based prediction result

MeTaboJIMTa IIOKa3aJ1 dKTHBHOCTb IIPpOTHUB

Pa Pi Enzyme
0540 0071 1A1

UGT2B7 (Pa = 0,742), usodepMeHTa, y4acTBYIO-

0.357 0.082 181
mero B Meta6osindMme ¢asbl I, B o0CHOBHOM 06Ha-
PY’KEHHOT'0 B MOYKaxX W MevyeHU. ITU pe3yJbTaThl

MpeAoJiaraloT NoTeHI[haJlbHble B3aUMO/IEUCTBUS

Metabolite based prediction result

U MeTabosuyeckue nytu 2-(4-Xnopdenui)-4- o o Entyme
0.680 0012 UGT2B17T
®enunrterparugponupuiasui-3(21)-OHa B opra- B T
0.452 0.140 3A4
HU3Me 4YeJI0BeKa, NoJA4YepKuBas ero ¢papMakxoJio- - i .

0343 0242 1A2

'M9eCKYyK0 3HAYUMMOCTb U NNOTEHIIHaJbHOE IIpUMe-
HEHHE B TepalleBTUYE€CKUX KOHTEKCTAaxX.

Jlurepatypa
1) JLCreiickasnoBa, IlI. [laBek, ®yHkus pepmenTa yurtoxpoma P450 1A1 (CYP1A1l) u
apuJbHOTO yrieBojopoaHoro penenTtopa (AhR) B mianenTte. CoBpeMeHHas dap-
MaleBTHYecKas 6uoTexHosiorus. 2011,12(5), 715-30.

STUDY OF THE INFLUENCE OF DIETHOXYETHYL ESTERS
OF [ALKYL (ARYL) THIO] AND AMINOSUCCINIC ACIDS
ON THE ANTIMICROBIAL PROPERTIES OF FUELS

Nusrat Aliyev, Gasim Huseynov, Ulduz Jafarova, Irada Eyvazova
Institute of Chemistry of Additives named after acad. A.Guliyev
ulduz.ceferova.82@mail.ru

We have previously shown that mercaptans and thiophenols are added
to diethoxyethyl maleate in the presence of triethylamine to form diethoxy-
ethyl esters of [alkyl(aryl)thio] succinic acids [1].

Under similar conditions, diethoxyethyl esters of alkoxycarbonylmethyl-
thiosuccinic acid were synthesized from diethoxyethyl maleate and alkyl es-
ters of mercaptoacetic acid [2]. The reaction of secondary amines with dieth-
oxyethyl maleate occurs without a catalyst to form diethoxyethyl ester of ami-
no succinic acid [2].

The effect of the synthesized compounds on the antimicrobial proper-
ties of fuels was studied.

Diethoxyethyl maleate showed comparatively high efficiency in T-1 jet
fuel at a concentration of 0,3%. The introduction of amyl-, phenyl - and ethox-
ycarbonylmethylthio groups into the diethoxyethyl ester of maleic acid has
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little effect on its efficiency.

In diesel (T'OCT 305-73) and gas turbine (FTOCT 10433-63) fuels, dieth-
oxyethyl esters of amyl, phenyl and ethoxycarbonylmethylthio succinic acid
have shown high antimicrobial properties; when 0,1 - 0,3% of the indicated
compounds are added to diesel and gas turbine fuels, the growth of microor-
ganisms in the fuels is completely suppressed.

References
1) AM.Guliyev, N.A.Aliyev, G.Z.Huseynov, Z.E.Aliyev, N.Yu.Ibrahimov, Synthesis of di-
ethoxyethyl esters of [alkyl (aryl) thio] and aminosuccinic acids, Journal of Organic
Chemistry, V.10, 1974, p.180-183
2) AM.Guliyev, N.A.Aliyev, G.Z.Huseynov, Z.E.Aliyev, N.Yu.Ibrahimov, Addition of thioglycol-
ic acid esters and secondary amines to diethoxyethyl and diethylthioethyl esters of male-
ic acid. Reports of Academy of Science of Azerb. SSR, 1976, V. 32, 2, p. 21-27

YAG TURSUSUNUN TRIETANOLAMINLO 9MOLD GOTIRDIYi
KOMPLEKS DUZUN BAKTERISID XASSOLORININ TODQIQi

Asya Sahverdiyeva?l, Durna Agamaliyevaz, Aytokin Movsiimova3
akad. Y.Mammadaliyev adina Neft-Kimya Proseslari Institutu, Azarbaycan
2Azarbaycan Dévlat Pedaqoji Universiteti, Azarbaycan
sahverdiyeva.asya@mail.ru

Sonayedo istifads edilon metal va aparatlarin nisbatan sart soraitlarda
istismar1 korroziya prosesinin daha atrafli tadqiqini ve bu prosess nazarat
modellarinin islanib hazirlanmasini giiniin talsbina cevirmisdir. Neftin va
gazin hasilati, saxlanilmasi ve dasinmasinda istifads ediloen qurgularin, ava-
danlglarin siradan ¢ixmasina sabab olan korroziya névlarindan biri bioloji
faktorlarin tasiri ile bas veran korroziyadir [3].

Mikrobioloji korroziya va kimyavi korroziya proseslarinin birgs, komp-
leks sakilda bas verdiyini nazars alaraq, kimyavi korroziyanin qarsisini alan
va eyni zamanda mikroorganizmlarin mahvina sabab olan bakterisid tarkib-
larin tadqiqi aktual olub, hallini talab edan problemsa gevrilmisdir [1,2,3].

Toqdim olunan materialda yag tursusunun trietanolaminla amals gatir-
diyi dordlii ammonium duzunun etil spirtindaki 10%-1i mahlullarinin bak-
terisid kimi tadqiqinin naticalari verilmisdir.

ovvalca yag tursusunun trietanolamin (TEA) ila arasindaki reaksiya la-
boratoriya saraitinds 1:1 mol nisbatinds 25-30 °C temperaturunda intensiv
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garisdirmagqla 3-4 saat arzinds aparilmisdir.

Reaksiyalarin iimumi sxemini asagidaki kimi géstarmak olar:

CsH7COOH + N(C:H40H)3— [ C3H7COO- N+ H(C:H40H)s]

Alian maddanin tarkibinin 1Q spektroskopik analiz tisulu ila todqiqi do
reaksiyanin uygun sxem iizra getmasini bir daha siibut edir.

Yag tursusunun trietanolaminle amala gatirdiklari komplekslarin bak-
terisid xassalarinin tadqiqi magsadi iiciin tadqgiqat obyekti kimi sulfatreduk-
siyaedici bakteriyalarin Abseron-Binagadi yatagindan gotiirilmiis 1143
stamm olan “Desulfovibrio desulfuricans” néviinden istifade olunmusdur. Bu
magqsadls yag tursusunun TEA ila amals gatirdiyi dérdlii ammonium duzu-
nun etil spirtindaki 10%-li mahlullarinin SRB-nin 15 giin arzinds inkisafina
tasiri tadqiq olunmusdur.

Tadgigatin naticalarina asasan miiayyen edilmisdir ki, TEA va yag tur-
susu asasinda sintez olunmus reagent 250 mq/l qatiligda bakterisid tasira
malikdir, digar qatiliglarda isa biosid tesir gosterarak sulfatreduksiyaedici
bakteriyalarin inkisafini qisman dayandirir.

9dabiyyat

1) D.B.Agamalieva, M.M.Abbasov, V.M.Abbasov, Kh.Kh.Aliyeva, Synthesis of alkyl-
amine complexes derived from maleic acids and study of bactericidal proper-
ties, Journal of Anticorrosion Protection Practice, 2022, v.27 (1), p.42-48.

2) V.M.Abbasov, D.B.Aghamalieva, T.A.Ismailov, F.A.Amirli, Z.Z.Aghamaliyev,
F.T.Alizade, K.Z.Musayeva, Study of the bactericidal effect of dialkylamine com-
plex salts of oleic acid on the vital activity of sulfate-reducing bacteria, PPOR,
Special issue, 2024, 1, p. 32-39.

3) A.Alagta, I.Felhosi, [.Bertoti, E.Kalman, Corrosion protection properties of hy-
droxamic acid selfassembled monolayer on carbon steel, Corrosion Science,
2008, v. 50 (4), p-1644-1649.

U3YYEHUE B3AUMO/AENCTBUA HUKOJWUHA
COUC-AUXJIOPOAUAMMUHIIVIATUHOM

Xvaasap l'acanosl, >xa6paus1 Mup3aunz, I'oHait Mancypogal
1Azepb6ationcaHckull MeduyuHckull YHusepcumem, Asep6atioxcau
2BakuHckutl 'ocydapcmeeHHblll YHU8epcumem, AzepbatioxcaH
x.qasanov58@gmail.com

Cpeay U3BECTHBIX MpenapaToB MPOTHBOOIYX0JEBOTO JeHCTBUSA 0C060€e
MEeCTO 3aHHMAKT MpenapaThl HA OCHOBE KOMILJIEKCHBIX COeJJMHEHUH TJIaTH-
Hbl, @ UMeHHO nuc-[Pt(NH3).Cl;], koTopas npakTu4yecKkd He3aMeHHMa U IIH-
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POKO HCIOJIb3YETCS B COBPEMEHHOU KJIMHUYECKOW PAKTHUKE.

Boicokast o61ast TokcuyHocTh Iuc-[Pt(NH3)2Clz2] (ICso = Mkr/mu) npu-
BOJAUT K TOMY, UTO BO BCEM MHUPE NPEANPUHUMAIOTCS MONbITKU €ro XMMHuye-
CKOM MOAUQUKAIIMU C LeJbI0 CHKEHUSI TOKCUYHOCTH, CO3/aHUsI aKTUBHBIX
JIeKapCTBEHHbIX $OPM, BKJIOUEHUs B HAHOKOHTEWHepbl I aJpecHOn [0-
CTaBKHM Ipemnapara. B kauecTBe HAaHOKOHTeMHepa MOXXHO HCI0JIb30BaTh 6MO-
JIOTUYECKUU AKTHUBHBIM OPraHUYEeCKUN reTepOLUKJIUYEeCKUN JIMTaHJ-HUKO-
auH (NKD).

Hamu 6bL710 M3y4eHO B3aUMOJEMCTBUE HUKOJMHA C LUC-TJIATUHOM B
coJisiHOKHcoM pactBope. PactBopuMocTb NKD B pactBope 1M HCI coctaBas-
et 0.009 mac.%, nuc-[Pt(NH3)2Clz] - 0.2527 mac.%. AMP 13C pactBopa NKD
NMpeACTaBJeH TpeMsl TCPyINNaMU CUTHaJIOB - ay6Jser npu 156.786m.4.;
156.412m.1. - C=0; gBa ay6sera npu 71.502 m.a.; 71.266 M.A. 1 69.27 M.,
69.023 m.4. otBevarwoiue C-C cBsa3am; gyo6qaet npu 52.843 m.a. u 50.145 m.a.
otHocuTcs K CH, rpynnel NKD, 4To cBUeTeNbCTBYeT 06 UCKaXKEHHOM CTPYK-
Type NKD B 1 M pactBope HCI.

Bzaumogeiicteue NKD c nuc-[Pt(NHz):Cl;] B pacTBOpe NpuBOAUT K IO-
BbIlleHHI0 cuMMeTpuu cTpyKTypbl NKD (cnektp AMP 13C npeacraByieH ABy-
Msl CUTHaJIaMU — cuHrJeThl npu 156.830 m.a. u 71.262 m.4.). OfHaKo, B CIIEK-
Tpe AMP 195Pt H3MeHeHUMHW BO BpeMEHM IO NOJIOKEHHWI0 CUTHa/la ILHUC-
[Pt(NH3).Cl;] He HabawaaeTcs (-2125.648 m./.), XOTd 3aMeTHble U3MeHEeHHUs
npoucxogaT B crnektpax ICII pactBopa NKD c yuc-[Pt(NH3)2Clz]: B Hayanb-
HbIil MOMEHT HabJII0[aeTCsl CIIEKTpP MOTJIOLeHNs] XapaKTePHbIH /1S IBYyX Be-
mecTB (nuc-[Pt(NH3)2Clz] - 274 um u 304 um, NKD - 287 uM), 3aTeM HabJto0-
JlaeTcsl MPaKTUYeCKHd IMOJIHOe HMCYe3HOBEHHE MoJIochl Ipu 285 HM U cyle-
CTBEHHOE MNaJileHWe ONTUYEeCKOU MIOTHOCTH npu 274 M u 300 HM. Yepe3s
Tpoe cyToK KoHueHTpauus nuc-[Pt(NHz)2Clz] ymeHbinaeTcs Ha 22 % Bcrieg-
cTBUe o6pa3oBaHUs cjaboxeaToro ocagka, UK-cekTp KoToporo momMumo
XapaKTepHBIX M0JI0C MOTJIOIEeHUs], U3BECTHBIX Ui uc-maatuHa u NKD, ume-
€T HOBBI€E I0JI0ChI BaJIeHTHBIX KoJieb6aHui cBsi3u C-0 (1069 cm-1) u NH2+ (906
cml), 4TO CcBUAETENBCTBYEeT 06 0O6pa30BaHMK BOJOPOJAHBIX CBSIZEH MEXAY
KapOOHWJIAMH MOpTaJia reTepolMKINYECKOTO0 HUKOJMHA U aMMHUHOJIMTaH/1a-
MU IJIOCKOKBaApaTHOro komiuiekca nuc-[Pt(NHz):Cl,. [lonbITKH MOAYYUTH
MOHOKPUCTAaJ/LJ/Ibl, IPUTO/IHbIE AJIsI PEHTTeHOCTPYKTYPHOTO aHaJ/n3a MoKa He
yBEeHYaJIMCh YCIIEXOM.
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CIIEKTPOCKOITMYECKOE UCCJIEJOBAHHUE
CEPO - A3BOTCOAEPKAIIUX KOMIIJIEKCOB ITAJIJIAAUA

Xyvaasap 'acanoB!, AcmeT AsusoBal, Hauna KyiueBaz,
HIumug Kacymos!?, I'oHait Mancyposal
1A3ep6atidxicanckull MeduyuHckuli YHusepcumem, AzepbatioxcaH
23anaodnuiii Kacnuiickuil YHusepcumem, Asep6aiioxcan
x.qasanov58@gmail.com

WHTepec k cepy U a30TcoAepKallUM KOOPJAMHALMOHHBIM COeJUHEHUAM
MJIATUHOBBIX MEeTaJIJIOB, B YAaCTHOCTH NaJljlafusi 06yC/I0BJIeH BO3MOXXHOCTbIO
HX HWCII0Jb30BaHUSl B KauecTBe OMOJIOTMYECKOr0 aKTUBHOrO mpenaparta. B
JlaHHOW paboTe MeToAaMu UK cneKTpOCKONUM M CHEKTPOCKONMU KOMOGHHA-
[JMOHHOTO paccessHUs NMPOBEeJEHO MCC/ae[j0BaHHe KOOpPJWUHALMOHHBIX COelU-
HEeHUH, 00pasyoLMxca B BOJHOM pacTBOpe MpPH B3aUMOJEWCTBUM XJOpHUAA
na/iagus ¢ 3 MmepkantoaTuiaMuHoM. MK cnekTpockonuyeckue ucciaefoBa-
HUS IPOBOAUJIM METOJ0OM Hapy -LIEHHOT0 [OJIHOTO BHYTPEHHEr0 OTPaKeHUS
Ha UK cnektpomerpe VERTEX-70 B nuanasone 400-4000 cm-1. CnexkTpnl KP
ObLIU U3Mepe -Hbl Ha PoMaH-ciekTpoMeTpe MUKpockonoM PamMukc M532¢ B
crek -TpajibHOM Auana3oHe 90-4000 cm-! npu Bo36YyKJeHUU JIa3epOM C JIJIU-
HOU BOJIHBI 532 HM.

Ananusz UK-cnekTpoB mokasaj, YTO [Jisl BbIJI€JIEHHOIO M3 BOJ, -HbIX
pacTBOPOB COeJMHEHMUS, I0JIy4eHHOT0 IPU B3aWMOJeNCTBUHU XJIO -pUJa NaJ-
JaJius € [B-MepKanTO3TUJIAMUHOM. Ha6JII0JjaeTcsl CMellleHHe M0JI0C BaJIeHT-
HbIX KoJiebaHu#l v(CS) B HU3Ko4acToTHYI0 06JacTh V(CN) u v(NH) B BbicOKO-
YacTOTHYIO 06JiacTh N0 cpaBHeHUw ¢ UK cmektpamu cBoGogHOro [3-mep-
KalTO3THUJIaMHUHA. JTO CBA3aHO C NOHWKeHUeM nopAazaka cBa3u C-S ¥ NoBbI-
meHWeM mnopsigka cBa3u C-N, npoucxoAsAwlUM H3-3a IepepacnpejieseHUs
3JIEKTPOHHOW IIJIOTHOCTH B MoOJIEKyJle [3-MepKanTO3TWJaMUHa 0OpU S-
koopuHauuu. B cnektpe KP n3yyaeMoro komijiekca B HU3KOYaCTOTHOM 06-
JIaCTH HAGJIIOAAITCS UHTEHCHUBHBIE MOJIOCH], XapaKTEPU3yIoliue KoaebaHus
cBsized MeTta/ui-nurana. Cpas- Henne MKC cBoGoHOrO iMraHAa C JaHHBIMU
CUHTEe3UPOBaH- HOI'0 KOMILJIeKCa [I03BOJISIET C/eJIaTh BbIBOJ, O TOM, YTO M0JIO-
ca ipu 352,348 cm-! oTHOCUTCA K KoJsiebaHUAM cBsisu Pd-Cl, a mosiocel npu
375 cm ! u 362 cm! - Kk KosiebaHuaAM cBs3u Pd-S.B UK-cnekTpe kommiekca
HabJitoJjlaeMble 10 JiBa 3HaUY€HUs [ OJJHOM CBSI3U MeTaJll - cepa U MeTaJll-
XJIOpa yKas3bIBAIOT O LUC- CTPOEHUH KOMILJIEKCa.

Ha ocHoBe cBsizell MeTaJljI-cepa U MeTaJl/I- XJIopa BO BHyTpeHHel cdepe
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KOOPZUHALUOHHOI'0 COeJJMHEeHUs] BbICTPAUBaOTCs $parMeHThbl KpUCTaINye-
CKOH CTPYKTYypbl OyAyliero GHOJIOTUYECKHM AKTUBHOI'O KOOPJHWHAILMOHHOTO
coeJjMHeHUs. brosiornyeckue akTHBHOCTH KOMILJIEKCA 3aBUCAT OT OJIM»Kaiie-
ro OKpYXXeHHsl KOMIlJIeKcoo6pa3oBaTe/il BO BHyTpeHHeH KOOp/JMHALUMOHHON
cdepe, NOITOMY BO3MOXKHO ee MOJe/MpOBaHUe MyTeM BBeJeHUS pa3/IMYHbIX
JINTaHJ0B. B3aMMOCBSI3b MeXJAy COCTaBOM, CTPOEHHEM U OKPYXKEeHUs IieH-
TPaJIbHOTO MOHA B JJAHHBIA MOMEHT IIMPOKO UCCIefyeTcs [JJisl MOJe/JUpoBa-
HUS CUHTe3a 6M0JIOTMYeCKd aKTUBHOI'0 KOMILJIeKCa C 33/laHHbIMU CBOMCTBaMHU.

PROPILEN-N-BUTEN SOOLIQOMERLORININ TERMODINAMIK
GOSTORICILORININ TOYINAT MODELI

Natiq Zeynalov
Baki Dévlat Universiteti, Azarbaycan

natiqzeynalov@bsu.edu.az

Katalitik krekinqg mahsullarinin 18-23%-ni taskil edan Cs-C4 fraksiyasi-
nin kompleks istifada texnologiyasinin islonmasinda sistemin kecid marhals-
larindan birini genis totbiq imkanina malik n-buten oliqomerlari va C3-C4 soo-
ligomerlarinin slverisli istehsal texnologiyasi taskil edir [1,2]. Yeni taklif olu-
nan texnologiya mahsullari termodinakim gostaricilarine gora farglonan Cs-
Cse intervalinda dayisen miixtalif izomer qarisiqlarindan ibaratdir. Propilen va
n-butenlarin informasiya analizinde malum termodinamik gostaricilari asas
gotiirilmakla maqgsadli istigamat kimi nazarda tutulan Cs-Cs; oligomerlarinin
273-373 K intervalinda asas termodinamik funksiyalarinin agiqlanmasi nov-
bati tayinat modeli asasinda aparilmigdir.

AG = AH, —TAS 1)
AH = AHS, +a(T ~298) + 2 (T2 - 208%)+ O (T° ~208°)
2.10 3.18 )
T C
AS =AS%, +a— +——(T —298)+ T2-298
277298 2983( ) 2-106( )

Sistemin modellarinin istirak¢r amsallarinin  aciglanmast malum

2 . . .
Cp =a+bT +cT° (2) yazalisinin (2) ifadesinds nazars alinmasi ila aparilmis-

dir. Tayinat xatti inteqrallama metodunun tatbiqi asasinda Gaussion 03 W
programinin kémakliyi il reallasdirilib.
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Cp(T) askarlanmasi 273-373 K temperatur intervalinda informasiya
analizi va eksperimental naticalar asasinda miiayyanlasdirilib.

Sorbast enerjinin (AG) tayinat modeli naticoalari (1) ifadasinds nazars
alinmagla askarlanib.

Cs-C32 sooligomerlarinin termodinamik gostaricilarinin temperatura
gora paylanmasi cadvalds verilir.

TK 273 323 373
Oliqgomer torkibi, Cn | AHr, Kkal- ASr, AGr, Kiar:
-mol Kkar-mol'K- -mol AHr ASt AGr AHr ASt AGr
Cs -17,8 27,8 -51,0 -17,5 |32,4|-574 |-16,7 [20,2 |-59,3
Cia -42,4 26,2 -114,0 -111,5 | 42,4 |-46,7 |-58,4 |42,6 |-114,9
Ca2 -87,0 52,0 -182,0 -171,5 |68,2 (-72,9 |-78,7 |72,0 |-180,5
9dabiyyat

1) C.B.KoToB u gp., OsiuroMmeps! osiepuHOB: COCOOH! MOJTYYEHUsI U NIPHMEHEHUE B
KayecTBe KOMIIOHEHTOB TOILJIUB U MaceJs (063op). Heprexumus, 2003, T.43, Ne 25,
€.323-333.

2) H.I0.3ekinanoB u ap., TepMoanHaMUYecKHe MOKa3aTead OJMIOMEPOB N-GyTEHOB
(Cs-Cé4) B IMPOKOM TeMIIEPATYPHOM HHTepBaJie, A3epbalPKaHCKUN XUMHUYeCKUN
KypHaJ, 2008, Ne 3,¢.101.103.

HU3YYEHHUE BJIMAHUA ITIPOU3BOJAHbIX TUOJIOB U 3PHUPOB
MEPKANTOYKCYCHOM KMC/JIOTbI HA MTPOTUBOW3HOCHBIE
CBOMCTBA CMA304YHbIX MACEJI

Ha3sum Mycradaen, Kacbim ['yceiliHOB,
Baru¢ ®apsanues, Mausa MupsoeBa
Hucmumym xumuu npucadok umeHnu akad. A .Kyaueesa
mziyamirzoyeva@mail.ru

M3ydeHbl NMPOTHBOU3HOCHBIE CBONCTBA MPOU3BOAHBIX MEPKAITaHOB,
THODEHOI0B U 3QUPOB MEPKANTOYKCYCHOW KHUCJIOTHI B COCTaBe MHUHEpPAb-
HbIX Maces M-11, M-14 u TB-20.

Jnsa macen M-11, M-14 npucagku 6paiuck B KoHUeHTpanusx 0.5-1%,
KaK [IpY U3yYeHUU IPOTUKOPPO3UOHHBIX U aHTUOKUCIUTETbHBIX CBOUCTB.

Pe3ysbTaThl HWCOBITAHUKA MOKa3ald, YTO HCCAe[yeMble COeJUHEHUSs
yJAy4IIalT NPOTUBOM3HOCHBIE CBOWCTBA CMA304YHBIX MaceJ. BeiAB/eHO, 4TO
110 Mepe yBeJInueHUs] KOHLLEeHTPaL U UCClelyeMblX coeJUHEHUI HabJ04aeT-
csl yCUJIEHHUE U UX IPOTUBOM3HOCHOCHOTIO el CTBUS.
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9bDEeKTUBHOCTh COE/JUHEHUH, B OCHOBHOM, 3aBUCUT OT CTPOEHHUS U Xa-
pakTepa 3aMeCTHTeJisd MpU aToMe cepbl. Cpesid MCCIeNyeMbIX COeJUHEHUN
HaWJIy4ylllie MPOTHBOU3HOCHbIE CBOWCTBA NMPOSBUJMU JAUCYJAbOUbBI, COAEP-
»Kamue - rjae (-aJKWIbHBIA paauKas) ¢parMeHT. [Io npoTHBOU3HOCHOH 3¢-
($EKTUBHOCTHU HCC/IeyeMble AUCYIbOUbI PACTIOJIATAIOTCS B CIEAEYILEM PALY:

SCH,COOR SCH,COOR N ‘SCHZCOOR
SCH,COOR SR SAr

[IpoTrBoU3HOCHasA 3P eKTUBHOCTb POU3BOJHBIX 3PUPOB MepKaNToO-
YKCYCHOM KHUCJIOTbI TaKKe BO3pacTaeT C BBeJleHHeM NpU aToMe cepbl de-
HOJIbHOTO THApoKcuaa u C=N Takux rpymni, Kak, C\Héf'* u Bricokne mnpoTuBo-
W3HOCHbIe CBOMCTBa NMposiBuau coeuHenusi c¢ AByMs —-SCH2COOR ¢pparmen-
Tamu. CoyetaHue B oJiHOU MoJiekyse AByx -SCH,COORdparmeHnToB c de-
HOJIbHOHM THAPOKCUJIbHOMN IPyNION NPUBOJUT K ellje 60JIbIIeMY YJIyYLIeHUI0
NPOTHUBOU3HOCHBIX CBOMCTB COeIUHEHUH.

Uccnepyemble coenvHeHus, cofepxawue B Mosekyse - SCHCOOR
¢dparMeHT, npu KOHUEeHTpanuu 3% yJaydllaloT TaKXKe U MPOTUBO33aJUpPHBIE
cBoiicTBa Macaa Th-20, aBiserolieecs 6a30BbIM MacJOM JJIsI MTPOU3BOJCTBA

COBpPEMEHHbIX TPAHCMHWCCHUOHHBIX MaceJl.

MMOJIYYEHUE HU3IIUX OJIE®UHOB C;-C4 U II-KCHUJI0JIA U3 METAHOJIA
HA BbICOKOKPEMHE3EMHOM LEOJIUTE ZSM-5
MOANPHNIIMPOBAHHOM OKCHU/IOM LIEPUA

T'roHaii AMupoBal, 316 MameaoB2,
Ca6ut MamepoB!, ®yag Kepuman?
1bakuHckuii 'ocydapcmeerHblil YHUgepcumem, Azep6aiioxcaH
2bakuHckull gpunuan Mockosckozo 2ocydapcmeeHHo20 YHugepcumem
um.M.B./lomoHocosa, A3epbatidscaH
sabitmamedov51@mail.ru

B nocjegHue roabl 00JIbIIIOE BHUMaHHE O6paLLlaIOT Ha MoJiyd4eHue oJie-
(1)I/IHOBbIX U apOMaTHU4Y€CKHUX yIJIeBOAOPOAOB U3 aJIbTEPHATHUBHOI'O HeHe(l)TH-
HOT'O CbIpb{, TAKHE KaK HpHpOﬂHbIﬁ ra3, MeTaHoJI U 6uomacca. HepCHeKTI/IB-
HBbIM HaIlpaBJIEHUEM ABJIACTCA IIPEBpPALEHHWE ITPUPOAHOI'O ra3da 4epe3 MeTa-
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HoJ1 B HU3MIKe osiepuHoBbIe C2-Cs M apoMaTUYECKHUE YTJIEBOAOPOALI. JlocTU-
JKEHUEe BBICOKOU CeJIeKTUBHOCTU MO IleJIEBBIM MPOJYKTaM MOXHO JOCTHYb
nyTeM MOAMUIMPOBAHUS [EOJUTOB THUNA ZSM-5 nepexogHbIMU U peJiKO3e-
MeJIbHBIMU MeTaJlJlaMHU.

Llesibto HacToOsAIEeH paboThl IBUIOCH HcCaej0BaHHe 3¢ dPeKTa BIUIHUS
KOHLIEHTpAllMU OKCHU/Ia Liepysi Ha CBOMCTBA LieosiuTa ZSM-5 B mpoiiecce mpe-
BpallleHHus MeTaHoJ1a B HU3Iue ojiePruHbl C2-Cy4 U M-KCUIOJL.

KaranuzaTopbl noJiyueHbl METOIOM CyXOI'o CMellleHHs meouTa ZSM-5
(Si02/Al;03=61) c kap6oHaToM nepus. Cojep:kaHHe LiEpUs B KaTaJU3aToOpe
coctaBssao 1,0-7,0 mac.%. KatanduTudeckue onbIThl NPOBOAUIU B MPOTOY-
HOHM YCTaHOBKe C KBaplLEeBbIM peaKTOpPOM C 3arpy3kou 2,0 r kaTaaudsaTopa.
[IpeBpalieHre MeTaHoJa NpoBoAWaM npu Temnepatype 400°C, 06beMHON
CKOPOCTH M0Ja4yH Chipbs paBHOM 2,0 41 mpu aTMochepHOM /IaBJIEeHHUU.

CHUHTe3WpOBaHHbIE KaTaJU3aTOPbl 0XapaKTepU30BaHbl MeTogaMUu PDA,
BET u TIIJ]| amMuaka.

YcTaHOBJIEHO, YTO NPU MOAMPULMPOBAHUHN LIEOJUTA OKCHUJOM IepUs
NPOUCXOJUT YMeHblleHue IJIOAA1 YAeJbHON MOBEPXHOCTH, 06111ero 06be-
Ma U CpeiHero AvaMeTpa nop. B pesysibTate B3auMoaeldcTBUS MOJUPHUKATO-
pa C IPOTOHHBIMU KHUCJOTHBIMHU IIeHTPaMH, JIOKaJM30BaHHbIMH Ha BHELIHEN
MOBEPXHOCTH M B NOpax LeoJIMTa NPOUCXOAUT CHUXKEHUE MJIOTHOCTH CUJIb-
HbIX OPEHCTEIOBCKUX KHUCJIOTHBIX IEHTPOB U 0Opa3oBaHUe 60Jiee CUJIbHBIX
JIbIOUCOBCKUX KUCJOTHBIX [IEHTPOB.

M3MeHeHUe MOPUCTON CTPYKTYPbI U COOTHOIIEHUSI OPEHCTEJOBCKUX U
JIbIOUCOBCKUX KUCJOTHBIX LIEHTPOB OKa3bIBaeT pelllalolilee BJIHSIHUE Ha €ro
CeJIEKTUBHOCTD 10 HU3MWMUM osiepuHaM Cz-C4 ¥ n-Kcuii01y. CeJIEKTUBHOCTD 110
onepuHaMm Cz-Cs U M-KCUJIOJY PETYJUPYETCS COAEpXXKaHUEM OKCHA Iepus B
KaTaauszatope. MakcuManbHbIM Bbixo[, 0/epuHOB Co-C4 JOCTUTAETCS HA 006-
pasue, cogepxaweM 7,0 mac.% okcuga uepud u cocrasuaseTr 34,2%. Makcu-
MaJIbHbIM BbIXOJ, KCUJIOJIOB IOCTUraeTcs Ha 06pasle, coaepxaiieM 3,0 Mmac.%
oKcuja uepuss W cocraBasdger 22,8 mac%. HaubGosbiiee comepikaHue 1I-
kcustona (74,5%) B cMecH KCUJI0J10B HAGJIIO/IaeTCs Ha 00pasiie, CoJieprkallieM
5,0 mac.% okcuja uepus.

Jlutrepatypa
1) Z.Liuy, ].Huang. Fundamentals of the catalytic conversion of methanol to hydrocar-
bons. Chemical Synthesis, 2022, v.2, p.21-28.
2) T. Babayeva. Conversion of methanol to hydrocarbons on bimetallic catalysts based
on ZSM-5. Azerbaijan Chemical Journal, 2010, v.371, p.639-646.
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ZSM-5 SEOLIT KATALIZATORLARI iSTIRAKINDA BENZOLUN ETANOLLA
ALKILLOSMOSi PROSESININ QANUNAUYGUNLUQLARI

Aynur isgandarov , Sabit Mammaoadov, Eldar 9hmadov
Baki Dévlat Universiteti, Azarbaycan
ay_nur91@mail.ru

Aromatik karbohidrogenlar arasinda etilbenzol xiisusi yer tutur. Etil-
benzolun istehsali ¢oxtonnajli prosesdir. Sonayedo etilbenzol asasa Fridel-
Krafts katalizatorlar istirakinda benzolun etilenls alkillosmasindan istehsal
olunur. Mévcud ekoloji va texnoloji problemlsrin ve maye fazada alkillasma pro-
seslarinin ¢atismazliglarini aradan qaldirilmasi ii¢lin son illar yiliksak silisiumlu
ZSM-5 seoliti asasinda heterogen katalizatorlardan istifade olunmasi daha pers-
pektiv sayilir. Bu sababdan taqdim olunan isds benzolun etanolla alkillagsmasi
prosesi liclin selektiv katalizatorun secilmasi iiciin ZSM-5 seoliti asasinda metal
(Sc, Y, NTE) va qeyri metallarla (P, B) hazirlanmis modifikasiya olunmus kataliza-
torlar hazirlanmis va onlarin katalitik xassalari tadqiq olunmusdur.

ZSM-5 novli seolit asasinda modifikasiya olunmamis katalizatorun istira-
kinda maqgsadli mahsulun-etilbenzolun bir hissasi izomerlasarak yan mahsullar-
o- vo m-ksilollar amals gatirir va bu sababdan katalizatorun segiciliyi asag1 olur.
HZSM-5-in metal va geyri-metalla birge modifikasiyasi (La-B-HZSM-5, La-P-
HZSM-5 katalizatorlari) ise kenar mahsullarin amals galmasinin garsisini alir va
seciciliyi yiiksaldir.

Seolitin masamalarinda benzolun etanolla alkillasmasi reaksiyasinin mexa-
nizmi taklif edilmisdir. Gostorilmisdir ki, HZSM-5 seolitinin metal vo geyri-metalla
birga modifikasiyasi naticesinds amalagalon orta qiivvatli Brensted vo Liiis tursu
markazlari etanol va benzol molekullarini aktivlasdirir. Alkillagdirici hissacik-etok-
sonium ionu benzolla qarsiligh tasirds olaraq benzolun alkillagsmasini tamin edir.

9dabiyyat
1) E.H.MBamkuHa, C.A.KomkuH, E.C.Xne6HuKOBa, MoziesinpoBanre paboThl NPOMBIIII-
JIECHHBIX YCTAHOBOK I0JIy4YeHUsI 3TUI6eH301a. [lesoBOH )KypHaJs neftegaz.ru, 2019,
Ne9 (93), c.82-87.
2) W.Dong, Ch.Wang, G.Yang, First-principles kinetic study on benzene alkylation with
ethanol vs. ethylene in H-ZSM-5. Journal of Catalysis, 2019, v.374, p.1-11.
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INIOJIYYEHUE MOTOPHBIX TOII/IUB U3 BUO3TAHOJIA

Typana ba6aegBal, 31006 MameaoBz, ®yag Kepumiunl,
dabaap AxmeaoBl, Caout MameaoB!
1BakuHckuil F'ocydapcmeennvlll YHUgepcumem, AzepbaiidicaH
2BakuHckutl puauan Mockosckozo I'ocydapcmeenHozo YHuUgepcumem
um.M.B./lomoHocosa, AzepbatidxcaH
azeri09@mail.ru

B cBsi3u ¢ npo6sieMoi IJ106a/IbHOTO NMOTEIJIEHUSI U IPUHSATHEM MHOTH-
MU cTpaHaMd KHOTCKoOro corJianieHusi, OrpaHUYMBaOILero o6beM BblGpoca
JMOKCH/a yriepo/a B aTMocdepy, pe3Ko NOBBICUJICS UHTEPeC K BO30OHOBIISA-
€MbIM UCTOYHUKAM 3HEPrHUH.

OAHUM U3 JOCTYIHBIX U aJlbTePHATUBHBIX UCTOYHUKOB ChIpbsl SIBJISIET-
cs1 6uoMacca, B pe3yJibTaTe NepepaboTKH KOTOPOW MOJy4alT GUOTOIJIUBO.
PaboTbl B HanlpaBJIeHUH NI0JIy4YeHHs1 OMOTOI/IMBA BeAyTCS B OCHOBHOM JIBYMA
NyTAMU-TIOJyYeHUsl 6uou3esis U 6uostaHoa [1]. [Ipu npeBpaieHuu 61o3-
TaHOJIa Ha LIe0JIUTE CO CTPYKTYpor ZSM-5 o6pasyeTcs psaj anudaTHYeCcKUX U
apoMaTH4YeCKHX yIJeBOJOPOJOB Pa3/JMYHOTO CTPOEHUS, KOTOpPble COOTBET-
CTBYIOT yTJIEBOJOPOJHOMY COCTaBy O€eH3MHOBOHN PpaKLuU. ITOT NPOLLECC U3-
BecTeH noJ HazBaHnueM ETG (ethanol-to-gazoline) [2].

B poknaze npefcTaBieHbl pe3yJbTaThl NOJy4eHHble IPU KOHBEPCUU
6103TaH0J/1a B BbICOKOOKTAHOBbIE KOMIIOHEHTHI MOTOPHBIX TOMJIUB B IPUCYT-
CTBUH KOGAJIbTCOEPKAIIUX [[€0JUTOB TUa ZSM-5.

B untepBasie temnepatyp 300-450°C B npoTOYHON yCTaHOBKE HU/€alb-
HOT'0 BBITECHEHUS U3YYeHO BJIMAHUE KOHLeHTpaluu KobalbTa, BBOAUMOIO B
HZSM-5, Ha ero KUCJIOTHbIe U KaTaJUTUYECKHE CBOWCTBA B NpeBpallleHUH
3TaHOJIa B BBICOKOOKTAHOBble KOMIOHEHTbI MOTOPHBIX TOIUIMB. Hemoaundu-
IIUPOBaHHBIN 1[eoguT HZSM-5, B 0CHOBHOM, 06J1a/1aeT BBICOKOM CeJIEKTUBHO-
CTbIO 110 NPOAYKTaM KpekuHra (25,8-37,1%) u apomaTtusanuu (27,5-47,6%).

CeJIeKTUBHOCTb 1O NPOAYKTaM HM30MepU3allUMd W apoMaTU3alMU Ha
MOAUPULUMPOBAHHBIX KaTaIU3aTOpax pEryJupyeTcss KOHLEHTpanuen Ko-
6asibTa U TeMIepaTypou npouecca. Hanbosibmasi ceJIeKTUBHOCTD 0 MPOJAYK-
TaM uszomepusaunu (44,1%) mocturaercsa Ha kartanusatope 2% Co/HZSM-5
npu Temnepatype 300°C. KaranusaT, nosydyeHHbI Ha KaTajau3aTope
2%Co/HZSM-5 npu 300°C no coaepkaHuwo usonapadpuHoBbixX (56,4%), apo-
Matudeckux (29,8%), 6ensony (0,6%) u onepunam (1,1%) cooTBeTCTBYyeET
crangapty EBpo-5.
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Jlutepatypa
1) M.V. Rodionova, R.S. Poudyal, et al. Biofuel production: Challenges and oppor-
tunities. International Journal of Hydrogen Energy, 2017, v. 42(12), p. 8450-8461
2) M. Krzywonos, K Tucki et al. Analysis of properties of synthetic hydrocarbons pro-
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PALLADIUM(II) IONUNUN 2,2',3,4 TETRAHIDROKSI-3'-SULFO-5'-
XLORAZOBENZOL iL9 DIFENILKARBAZID iSTIRAKINDA
SPEKTROFOTOMETRIK TOYINI

ﬁlviyya obilova, Yaqut Valiveva, Cobrail Mirzai,
Farido Mammadova, Famil Ciraqov
Baki Dévlat Universiteti, Azarbaycan
veliyevayaqut2001 @gmail.com

9dabiyyatdan malumdur ki, avtomobil senayesinda katalitik ceviricilar kimi
istifads olunan palladium metali avtomobilin islanmis qazlarini N, CO; va Hz0
buxarlar1 kimi daha az zerarli maddolera cevirir. Istehsalat zamam tullati mah-
sullarinda Pd(II) ionlarinin qatihgim spektrofotometrik tadqiqi aktualdir [1, 2].
Pd(Il) 2,2,3,4 tetrahidroksi-3'-sulfo-5-xlorazobenzol (R) reaktivi ilo kompleks-
amoalagalmasinin analitik gdstaricilari artirmagq tgiin difenilkarbaziddan istifads
olunmusdur [3]. Pd(Il) 2,2',3,4 tetrahidroksi-3'-sulfo-5'-xlorazobenzol(R) difenil-
karbazid (DFK) ilo kompleksamsalagalmasi tadqiq edilmis ve optimal saraiti dy-
ronilmisdir. Tacliba naticalari cadval saklinds verilmisdir:

Kompleks | pH | Amaxnm | Toarkib | ewaxx10# | Ber ganuna tabelik intervali (mkq/ml)

Pd-R 3 490 1:1 1,375 0.42-4.24

PdR-DFK. | 2 490 1:1:2 2.5 0.212-5.936

Hamginin komplekin yaranmasinda kenar ionlarin va pardalayicilarin
tasiri Oyranilmisdir.
9dabiyyat
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3) P.A.AnueBa, Y.M.A6unoBa, ®.M.Usiparos. CnekTpodoToMeTpUIECKOE ONpeee-
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ZnEuS; TORKIBLI KRISTALIN ELEKTRIK KECIRICILIYININ TODQIQIi

Nurana 9mirli, Kazim 9liyev, Soadat Mommadova
Baki Dévlat Universiteti, Azarbaycan
kazim.aliyev.1959@mail.ru

Elektronikanin vo hesablama texnikasinin siiratli inkisafi yeni kompleks
xassali miirekkab tarkibli yarimkegiricilorin ahimmasini garsiya qoyur [1,2]. Isde
asas magsad ZnEuS; tarkibli ticlii bilasmanin yarimkecirici olmasini miiayyan et-
mak maqsadi ila elektrik kegiriciliyi vo Holl effekti genis temperatur iintervalinda
(300-800 K) tadgig olunmusdur. Bu magsadls sintez olunmus ZnEuS; niimunasi-
nin olgilari silindrik formada uzunlugu #=7-9mm,diametri d=4-6 mm olan
niimunalar hazirlanmisdir. Elektrik parametrrlari sabit cerayanda zondlarin
komakliyi ilo kompensasion tisulu ila 6l¢iilmiisdiir. ZnEuS; birlasmasiinin elektrik
kecirmasi vo Hall effektinin 300-800 k temperatur intervalinda 6l¢iilmiis, alinmis
naticalar ise uygun olaraq sakil 1 va 2-da gostarilmisdir.

1R, sm¥kI
m

2‘ ‘3 o7 K 2 3 4 10°TK?

Sakil 1. ZnEuS: birlesmasinin Sakil 2. ZnEuS: birlagsmasinin
Holl sabitinin tempraturdan asillig1. elektrikkeciriciliyinin temperatur asililig

Kristalin elektrik keciriciliyinin déyranilmasi il eyni zamanda Holl sabi-
tinda Ol¢lilmasi hesabina kristalda elektrik keciriciliyinin mexanizminin 6yra-
nilmasina nail olunur. Elektrikkecirmanin va Holl sabitinin temperaturun art-
masl ila dayismasi qrafikdan gortndiiyli kimi yarimkeciricilar tiglin xarakteri-
dir. S$akil 1-dan goérindiiyi kimi ZnEuS; birlasmasinda temperaturun otaq
temperaturundan 600 K temperatura kiimi artmasi zamani xtisusi elektrik ke-
¢iriciliyinin gqiymati metalda oldugu kimi azalir. Belo bir halin vermasina sa-
bab gostarilon temperatur intervalinda sarbast yiikdasiyicilarin sayinin sabit
galmagi va yiirtikliiyltin azalmasidir. Lakin 600 K temperaturdan baslayaraq
valent zonadaki ytlikdasiyicilarin qadagan olunmus zolagin enina barabar va
ondan ¢ox enerji udaraq kegiricilik zonasina ke¢masi naticasinda elektrik ke-
¢irmanin giymatinin artmasi bas verir. ZnEuS; birlasmasinin Holl amsalinin
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300-900K temperatur intervalinda tadgiginden malum olur kijtemperatur
otaq temperaturundan 550 K temperatura gadar artmagi halinda Holl amsali
artir, sonra isa moaxsusi kecicilik oblastinda azalir. ZnEuS; birlosmasi xiisusi
keciriciliyi vo Holl amsalinin temperatur asilliglar1 bir-birin tesdiiq edir.Uygun
temperatur intervalinda yiikdasiyiciliq aktivlosma enerjilori ti¢ciin 0.25ev va
0.65ev qgiymatlari hesablanmisdir. ZnEuS; kristalin gadaga olanin zolag1 eni
AE=1,48eV-dir. Demali yliksak temperatur intervalinda elektronlarin sapilma
mexanizmi optik fotonlardan sapilmaya uygundur.

9dabiyyat
1) P./paro, dusuyeckre meto bl B xuMuy, U3 . Mup, Mocksa, 1981, 424 c.
2) S.H. Mammadov, H.R. Qurbanov, SnSb2Ss:-PbSb2Ss4 sisteminin tadqiqi, Kimya
problemlar jurnali, 2007, Ne1, s.156-157.

HU3YYEHUE KOMIVIEKCOOBPA3OBAHUA
MOJIMUBJAEHA(VI) 2,3,4-TPUOKCH-4-METHUJ/JIA30OBEH30/10M

Aaun AnveBa, YabBus I'osuisapay, Maguna MameaoBa
Iosiban MyrasioBa
Baxunckuti l'ocydapcmeennbliii Yuusepcumem, A3epbatidxicaH
ulya_chem@mail.ru

Monnb6aeH OTHOCUTCS K peJKUM TYrOIJIABKHM MeTaslJlaM U LIMPOKO
HCII0JIb3yeTCsl B META/IYpruy, HedpTenepepabaTbiBaoLel MPOMbIILIEHHOC-
TH, TaKXe SIBJISETCS BaXXHBIM MHUKpPO3JIeMEHTOM, PeryJHpyoIHil npoLecchl
obMeHa BellleCTB B opraHusMe 4esioBeka. [Ipu HeJjocTaTke MoJIMGeHa CTpa-
Jlal0T aHaboJIMYecKue Mpolecchl, HabJrojaeTcs ocaabjieHue UMMYHHOH cuc-
TeMbl. MoJsinbieH — OJMH U3 HEMHOIHX JIETUPYIOUIMX 3JIEMEHTOB, COCO6-

HBIX O/IHOBPEMEHHO MOBBICUTH IPOYHOCTHBIE, BA3KHE CBOWCTBA CTAJH U KO-
PO3UOHHYI0 CTOUKOCTh. [l03TOMy pa3paboTka HOBOH PpOTOMETPUUECKOU Me-
TOJJMKH OTpeJiesIeHUs] MOJIMG/ieHa sIBJISeTCs aKTyalbHOH.

W3 siuTepaTypbl U3BECTHO, YTO AJI1 POTOMETPHUYECKOTO OIpe/ie/IeHrsl
MoJiM6/leHa ObLJIM HCIOJIb30BaHbl a30MPOU3BOJHbIE MHUpOrasioaa. B mpea-
CTaBJIEHHOW paboTe M3y4eHO KOoMILIeKcoobpaszoBaHue MoJinbjaeHa ¢ 2,3.4-
TPUOKCU-4-MeTU1a306eH30JI0M. BeLIM onpejesieHbl ONTHMaJbHbIE YCIOBUS
KOMILJIEKCOOOPA30BaHUs. YCTAaHOBJIEHO, YTO MaKCHMaJlbHbI BBIXOJ] KOM-
nyiekca Ha6sogaetcsa npu pH-4, Avax-430 HM. U3ydeHo BiMssHUE PeHAHTPO-
JINHA Ha KoMIlJIekcoobpaszoBaHue Mo(VI)-R. YcTaHOBJIeHO, 4YTO IPpU BBEJI€HUH
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TpeTbero KOMIOHeHTa B pacTBop komiuiekca Mo(VI)-R nab6stoaercs 6aTo-
XPOMHBIN cABUT B 6oJiee kucayw cpeny (pH=3, Auax=445 HM). U3yueHo Bius-
HHe BpeMeHH, TeMIlepaTypbl U KOHLIEHTPAL MU pearupyroliyux BellecTB Ha
KOMIlJIeKcooO6pa3oBaHre. Ha 0CHOBaHMM 3KCIlepUMEHTA/bHbIX JAHHBIX Bbl-
SIBJIEHO, YTO BBIXOJ, KOMIIJIEKCOB MaKCUMaJieH Npu KoHLeHTpauuu Mo(VI)-R
8:10-> M R, Mo(VI)-R-®en 8:10> M R u 4,8:10-5 M ®deH. BbrurcsieHbl MoJisIp-
Hble K03(QUIMEHTHI CBETOINOTJIOUEHUS OUHAPHOTO W PA3HOJIUTAHAHOTO
KOMIIJIEKCOB TPH Aonr MU COOTBeTCTBEHHO paBHbI 12000, 17000. PazubiMu ¢u-
3MKO-XMMHWUYECKHUMH MeTOJaMH YCTaHOBJIEHbl COOTHOLIEHUS pearupyroliux
KOMIIOHEHTOB OMHApHOTO M pa3HOJIMragHoro komiiekcoB Mo(VI)-R 1:2,
Mo(VI)-R-®en 1:2:1.

W3y4eHo B/MsIHUE NOCTOPOHHUX MOHOB M MacCKUPYHOILUX BELIECTB Ha
KOMIIJIEKCOOOpa3oBaHWe OWHApPHOTO W Pa3HOJUIaHJHOTO KOMILJIEKCOB
Mo(VI). YcTaHOBJIEHO, YTO W36MpPATEIBbHOCTb PA3HOJUTAHAHOTO KOMILJIeKca
HaMHOTr0 Bblllle 6UHapHOro. Pa3paboTaHHbI MeTOJ MOXHO IPUMEHSITh JJIs
omnpeJiesieHHs1 MOJUOeHa B IPUPOJHBIX U IPOMBILIJIEHHBIX 06bEKTaX.

Jlurepatypa
1) Tam6apoB /J.I'. HoBbiél kiacc GpOTOMETPUYECKUX peareHTOB- 30COeJAUHEHHs Ha
O0CHOBe nuporasioa, lucc.joKkT.xuM.Hayk MockBa, 1984, 295 c.
2) Ilpankosa C.E, Cupenko O.E. ®oTomeTpuyeckoe omnpejeseHHe MoJiMOJAeHA IO
KaTaJIMTUYEeCKOMY JEWCTBUIO Ha PEaKLUI0 OKUCJIEeHUS HUOJUJA-UOHA NepPeKHChbIo
BoJZopoJa, ByTiepoBckue coobuienus. 2021. T.67. N27. c.64-68

MISIN YENi UZVi REAKTIVLO
FOTOMETRIK TOYINI METODIKASININ iSLONILMOSi

Azar Mammadov, Murad Valiyev
Ganca Dévlat Universiteti, Azarbaycan
azerm929@mail.com

Texnologiyanin yeni istiqamatlarinin inkisafi sanaye obyektlarinda
maddalarin migdar tayinini taleb edir. Istehsal olunan materiallarin lazimi te-
labatlara cavab vermasi li¢lin onlarin tarkibina daxil olan komponentlarin
ylksak daqiqlikls nazarst talab edir. Ona géra da misin tayini liglin ylksak
analitik parametrlara malik ekspress toyinat metodikalarinin islanib hazirlan-
masi aktual hesab olunur. Taqdim olunan isds salisilaldehidi asasinda sintez
olunmus reagentin misla amalagatirdiyi kompleks birlasmasinin fotometrik
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todgigine hasr edilmisdir. Istifads olunan reagent malum metodika ilo salisil
aldehidi asasinda sintez edilmisdir [1]. Temizliyi kagiz xromatoqrafik qurulu-
su isa IQ vo NMR spektroskopik metodla éyronilmisdir.

/N—< >—

Bu reagentin Cu? ionu iloamslagatirdiyi rangli kompleks birlasma foto-
metrik analiz metodu ils tedqiq olunmusdur. Alinan naticalare asasan miiay-
yan olunmusdur ki, kompleks birlogsmasinin maksimal ¢ixim1 pH5-dir. Dalga
uzunlugunun 440nm giymatinda optiki sixligin qiymati maksimum olur. Meta-
lin tamamila kompleks birlasmanin tarkibina ke¢masi liciin hansi qatiliqda la-
zim oldugunu bilmak iiciin reaktivin kompleks amalagalmayas reaktivin qatili-
ginin tasiri 6yranilmis ba malum olur ki reaktibdan 2.5 ml 1-10-3M talab olu-
nur. Kompleks amalagalmays xarici faktorlarin vaxtin ve temperaturun tasiri
miiayyan edilmis ve alinan naticalara asasen birlosmanin 80° C-ys kimi da-
vamli olmasi agkar olunmusdur. Kompleks birlagsmani 2 sutka saxladiqda opti-
ki sixligin qiymati dayismir. Daracali qrafik qurulmus Ber ganununa tabegilik
intervali miiayyan edilmisdir. Ber ganununa tabelilik intervali miiayyan edil-
misdir. Ber ganununa tabelilik intervali 0.256-5.12 mkq/ml intervalinda xatti-
dir. Molyar udma amsalinin giymati e=3260.

Kompleks birloasmanin terkibindaki komponentlar nisbati Starik-Barba-
nel va izomolyar metodu ile 6yranilmis ve tarkibin 1:2 oldugu miiayyan edil-
misdir. Misin kompleksamalagalmasina kenar ionlarin va tayinata mane olan
ionlarin manegciliyini aradan qaldirmaq t¢iin pardalayici maddslarin tesiri
oyranilmisdir. Cu(Il) teyini iiciin islanilmis fotometrik metodikanin analitik
parametrlari adabiyyatda bu metal ionunun tayini liciin malum olan metodika

——NH,

O—wn—O0

ilo miqayisa edilmisdir [2].

9dabiyyat
1) bByceB A.M. CUHTe3 HOBBIX OpPraHUYECKUX PeareHTOB [iJisi HeOpraHW4YecKoro aHa-
au3a. M.: MI'Y, 1972, 245 c.
2) Tamxuena C.P,, Maxmyzgos K.T, Usiparos ®.M. UcciiefoBaHre KOMILJIEKCOO6pa30-
BaHusA Menau(ll) ¢ a30mpou3BOAHBIM 2-TeHOUATpUTOpaleToHa, XKypHas 3aBo/I-
ckas jaboparopus, 2005, T.71, N2 9, ¢.14-18
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Bi;S3-Bi,Ses-Bil; KVAZi-UCLU SISTEMIND
YENI DOYiSON TORKIBLI FAZALAR

Elvin ohmadov?, Abbas Qurbanov?
gkad. M.Nagiyev adinaKataliz va Qeyri-Uzvi Kimya Institutu, Azarbaycan
2Ganca Dovlat Universiteti, Azarbaycan
elvin,j.ahmadov@gmail.com

Yeni funksional materiallarin axtarisi, yaradilmasi va totbiqi elm-texniki
taraqqinin asas gsartlarindan hesab olunur. Son illoards bismutun layli qurulus-
lu xalkogenid va xalkohalogenidlarina, hamg¢inin onlar asasinda fazalara olan
maragin daha da artmasi onlarda fotoelektrik, termoelektrik, optik xassalarla
yanasi topoloji izolyator kimi unikal fiziki xassalarin askar edilmasi ilo baglidir
[1-3]. Ciinki bels materiallar miiasir texnikanin miixtalif sahslarinds, xiisusile
az enerji sarf edan, ekoloji tamiz va iqtisadi cohatdan samarali olan yeni nasil
cihaz va qurgularin hazirlanmasinda istifads olunur.

Bu baximdan bismutun xalkogenid va xalkohalogenidlarindan taskil olun-
mus coxkomponentli sistemlor miixtalif aveozlomali bork mahlullarin axtarisi ba-
ximindan boyik maraq dogurur. Ciinki onlarda xalkohalogenid birlasmalari
asasinda genis avazolunma bark mahlullarinin amals galmasi gozlanilir.

ovvalki  tadqiqatlarimizda  Sb;Tes;+2Bilz<Bi;Tez+2Sbl;  qarsiliqly,
Bi,S3;-Bil3-Bi;Tes va Bi,Se3-Bil3-Bi,Tes kvaziii¢lii sistemlarinda faza tarazlig-
lar1 [4-6] dyranilmisdir.

Bu isda Bi,S3-Bi;Ses-Bils sistemindas faza tarazliqlarinin tadqiqinin nati-
calari taqdim olunur.

Bi,S3-Bi,Ses-Bils liclii sistemin araliq orintilari avvalcedan sintez va
identifikasiya olunmus baslangic binar va lg¢lii birlasmalarin stexiometrik
miqdarlarinin vakuum saraitinds birgs aridilmasi ils sintez edilmisdir. Miixta-
lif tarkibli erintilar li¢lin sintez temperatular1 baslangic birlasmaslarin srima
xarakteri vo temperaturundan asili olaraq 600-1100 K intervalinda se¢ilmis-
dir. Alinan arintilari tarazliq halina yaxinlasdirmaq ti¢lin onlar solidusdan ~
50K asagida 500 saat termiki emal olunmuslar.

Tacriibi tadqiqatlar DTA (NETZSCH DSC 404 F1 Pegasus systems), RFA
(Bruker D8 ADVANCE diffractometer) va SEM (Tescan Vega 3 SBH) iisullari ila
aparilmisdir. 9lds edilmis naticalar asasinda Bi,S3-Bi,Ses-Bilz sisteminin 300
K-dos barkfaza tarazliglar1 diaqrami, likvidus sathinin proyeksiyasi vo faza di-
aqraminin bir sira politermik kasiklari qurulmusdur. Miiayyan edilmisdir ki,
sistem BiSI-BiSel kasiyi boyunca fasilasiz bark mahlul sirasi va Bi19S,713 birlas-

150


mailto:elvin.j.ahmadov@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

masi asasinda ~70 mol% -a gadar Se&Se avazlomali bark mahlullarin amala
galmasi ila xarakteriza olunur.
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ZnO NPs FORMATION FROM ZINC SULFATE HEPTAHYDRATE

Fidan Taghiyeva
Baku State University, Azerbaijan

myself20033011@gmail.com

In recent years, specialists in the fields of material science and chemical
engineering have been trying to manipulate individual atoms and molecules to
obtain quite amazing results at the nanoscale. Currently, researchers are
pushing all possible boundaries in nanotechnology to solve major problems in
energy, medicine, electronics, and other fields [1].

In addition to classical compounds, metal nanoparticles and composite
materials based on them can often be used as promising materials with unique
properties and a wide potential field of application. A variety of chemical, physical,
and biological methods are used for the synthesis of those kinds of materials.

Zn0 semiconductor nanoparticles (ZnO NPs), known for their unique
properties among metal nanoparticles, have attracted the interest of re-
searchers due to the changes in their optical, electrical, and mechanical
properties. In addition to these properties, applications in the rubber industry
as a vulcanization activator for natural rubber, synthetic rubber, and latex, as
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a hardener and colorant, and as a photocatalyst for the decomposition of
harmful substances in water can also be mentioned. On the other hand, the
cytotoxicity of ZnO NPs against cancer cells has led to its great importance in
the pharmaceutical industry. Experiments show that nano-ZnO is an ideal UV
protective agent, so the addition of ZnO NPs to cosmetics allows not only UV
protection but also antibacterial and deodorizing properties.

In this study, ZnO NPs were synthesized by the chemical deposition
method and the obtained powder samples were studied by the X-ray
diffraction (XRD) method. The purpose of the work was to determine the
optimal technological parameters by analyzing the received XRD spectra. [2]

To synthesize ZnO NPs, high-purity ZnSO4+7H,0, NaHCO3 and PABA
(C7H7NO3) as a stabilizer were initially taken. Two 50 ml solutions were pre-
pared: ZnS047H;0 and PABA (C;H7NO;) were added to the solution I in the
given ratio (1:1), and 50 ml of distilled water was added to it. NaHCO3 and 50
ml of distilled water are added to solution II to increase the pH of the solution.

Since the optimal conditions for precipitation are pH=8 and
temperature 60° C, solution I is stirred in a magnetic stirrer at 1100 rpm for
two hours. The solution is cooled to room temperature, pH = 8 and it is waited
until a precipitate is obtained. Then the formed ZnO precipitate was passed
through a filter, washed several times with distilled water and dried in a
vacuum oven at 60°C for 1 hour. Finally, the dried ZnO nanoparticles were
studied using XRD from 5° to 90°.

g
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Figure 1. XRD pattern of ZnO nanoparticles

As can be seen from the spectrum presented in Figure 1, although the peaks
indexed as (100) and (110) at 31.05°, 55.25° angles typical of ZnO nanoparticles
corresponding to the zincite phase in the COD base (card #1011259) are
observed, at smaller angles the monitored peaks clearly showed that the reaction
was not complete and the need to improve the synthesis process.
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TELLUR iONLARININ REDUKSiYA PROSESI

Aynura Mustafayevatl, Viisala Macidzada?
1Baki Dévlat Universiteti, Azarbaycan
2Kataliz va Qeyri-Uzvi Kimya Institutu, Azarbaycan
mva.aynure@gmail.com

Tellurun (Te) asas tatbiqglari nazik tobagpli glinas batareyalari, termoe-
lektriklar, metallurgiya va kaucuklardir. Metallurgiyada tellur demir, paslan-
mayan polad, mis va qurgusun arintilarina alavs edilir. Yiiksak elektrik keciri-
ciliyini azaltmadan misin emal gabiliyyatini yaxsilasdirir [1-2].

Elektrokimyavi ¢6kma elektronika va qoruyucu ortiik senayesinda genis
tatbiq tapir. Bu lisul arintilarin va nazik tabagalarin sintezi iiciin cox yonimlii
bir vasitadir [3]. Elektrod proseslarinin asas aspektlarini bilmak nanostruk-
turlu materiallarin layihslandirilmasina imkan verir. Bu isde Te ionlar1 olan
moahlullarda elektrogokms proseslari tadqiq edilmis, prosesin kinetika ve me-
xanizmi tadqiq edilmisdir.

Te ionlarinin reduksiya prosesi Nikel (Ni) va Platin (Pt) elektrodlari iize-
rinds tadqiq edilmisdir. Bunun tciin TeO2 mahlulundan ibarat sulu elektrolit
hazirlanmis va Iviumstat potensiatinin komayilse xatti va tsiklik polyarizasiya
ayrilari ¢akilmisdir. Bu ayrilar vasitasila carayan - potensial asililigl 6yranil-
misdir. Te ionlarinin sulu elektrolitdon elektroreduksiya prosesinin kinetika
va mexanizmi tadqiq edildikdan sonra bir sira faktorlarin (temperatur, qatiliq
va s.) elektroreduksiya prosesina tasiri tadqiq edilmisdir. Miiayyan edilmisdir
ki, temperaturun va elektrolitde Te ionlarinin qatiiginin artmasi elektrore-
duksiya prosesina miisbat tasir gostarir, yani temperaturun artmasi ile elekt-
roreduksiya prosesi siiratlanir ki, bu da carayanin artmasina sabab olur. Te
ionlarinin gqatihiginin artmasi ila elektrog6kma potensiali daha miisbat poten-
sial oblastina taraf siiriisiir.
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NAR QABIGININ
Pb(II) IONLARININ SORBSIYASININ OYRONILMOSINDO TOTBIQI

Esmira Eyyubova, Maryam Asurzads, Famil Ciraqov
Baki Dévlat Universiteti, Azarbaycan
esmira024@yahoo.com

Agir metal ionalar torpaga, bitkilars, canli orqanizmlars ve insan sag-
lamhigina zarar verir. Cirklanmis torpaqlarin bark metallardan tebii tamizlen-
masi catini bir prosesdir. Agir metal ionlarinin miixtslif materiallardan ¢ixar-
dilib temizlanmasinin an effektiv lisullarindan biri tebii va sintetik sorbentlar-
la sorbsiyasidir [1,2]. Sorbentlarin listiinliiklari onlarin asagi qiymati, somara-
liliyi, hamcinin tokca sorbent kimi deyil, ham de meliorant kimi faaliyyat
gostarmak gabiliyyatidir. Tabii sorbentlarin bdyiik ehtiyati olan regionlarin
ekoloji va iqtisadi problemlarinin hallinds bu amillar bdytik rol oynayir. Tabii
sorbentlars torf, komiir, sapropellar, agac emali tullantilari, kend tesarriifat
tullantilari ve s. aiddir.

Hazirki isda qurgusun (II) ionlarinin sulu mahlullardan nar gabig vasi-
tasila sorbsiya edilmasina hasr edilmisdir. Bu mgasadls, nar qabig1 avvalcadan
quruducu skafda qurudulmus, daha sonra liyiidiiclide xirdalanmis ve Pb (II)
ionlarina garsi sorbsion xassalari 6yranilmisdir.

Qurgusun ionalrinin mahlulda tarazliq gatilig1 ksilenol narinci reaktivi
ilo pH=6 v3 Anax=590 nm KFK-2 cihazinda tayin edilmisdir.

Isin gedisinda sorbsiya prosesina tasir eden miixtalif amillor éyranilmis-
dir: miihiti pH-nin, ion qiivvesini, zamandan asililiq, metal ionlarinin ilkin qatili-
gin tasiri. Malum olmusdur ki, an yiiksak sorbsiya tutumu pH 5 qiymatinda mii-
sahida edilmisdir. Sorbsiya prosesina zamanin tasirini 6yranilmasi géstarir ki, 1
saat arzindas sorbsiya tarazlig1 miisahida edilir. Metal ionlarinin ilkin qatiligin
sorbsiyayay tasirinin dyranilmasi géstarir ki, maksimum sorbsiya tutumu metal
ionunun 0.6-10-3mol/l qatihginda miisahids edilir ve 175 mg/g toskil edir.

2 M KCI mahlulun sorbsiya prosesina tasiri 6yranilmis va ion qilivvasinin
1,6 mol/l migdarina gadar K*va Cl-ionlarinin qurgusun (II) ionlarinin sorbsi-
yasina manea térotmadiyi askar edilmisdir. Isin gedisinde miixtslif tursularin
desorbsiya prosesina tasiri 6yranilmis ve 1,5 M HCI tursusunun an optimal
eluent oldugu tapilmisdir.

Tacriibanin naticalari asagidaki cadvalda verilmisdir.

154


esmira024@yahoo.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

Cadval
Sorbsiya prosesinin asas xarakteristikalari
Zamandan fon qiivvesi, p | Maksimum | Optimal elu-
Sorbent | Optimal asililig, daq (mol/1) sorbsiya tut- ent
pH mu, mg/g
Nar qabigi
5 60 0.2 175 1,5M HCI
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EXTRACTION-PHOTOMETRIC DETERMINATION
OF Fe (III) IONS IN FRUITS

Esmira Eyyuboval, Lamiya Kurbanova?, Khalil Nagiyev!, Famil Chyragov!
1Baku State University, Azerbaijan
2Water and Reclamation Scientific Research Institute
esmira024@yahoo.com

Extraction-photometric determination of iron (III) ions is an effective
analytical method that allows one to determine the iron content in products of
plant origin, in particular in fruits [1,2]. This method is based on the ability of
iron(III) ions to form colored complexes with organic reagents, which can then
be extracted and quantified photometrically.

To extract iron ions from fruit samples, various organic solutions were
used, such as buthanol-1, chloroform and etc. It was found that the highest
extraction degree was achieved, while using buthanol-1. Bis-[1,2,3-trihidroxy-
phenylazo]-benzidine (R) then used to form the colored mixture, providing a
stable compound with Fe(III). The resulting solution is analyzed using a KFK-
2, which allows the iron concentration to be determined by measuring the ab-
sorbances in the cuvettes with 1=1, at Anax=540 nm. Proposed method was ap-
plied for determination of microamounts of ferric (III) ions in different fruits.
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Table
Results of determination of Fe3*in fruits (n=5, P=0.95)
Found Fe(III) by
Analysis spectrophotometric
method method, %
_  tyrS . .
Sample 7+ ».f. S AAS amount S
Vn
Feijoa R (0.237+0.014)-103 0.051 (0.245+0.016)-10-3 | 0.058
Pomegran- | R (0.327+0.015)-103 0.039 (0.341+0.017)-10-3 | 0.044
ate

The method is characterized by high sensitivity and specificity, which
makes it suitable for the analysis of low concentrations of iron in biological
objects such as fruits. This is important for determining the nutritional value
of fruits, monitoring product quality and studying the effect of different grow-
ing and processing conditions on iron content.
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BOZi METAL iONLARININ 2,2'-TETRAHIDROKSI-3'-SULFO-5'-
XLORAZOBENZOL VO HIDROFOB AMINLORLD MUXTOLIFLIQANDLI
KOMPLEKRSLORININ TODQIQI

Arzu Abiyeva!, Xalil Nagiyev?, Famil Ciraqov?, Rizvan Abdullayev?
1Sumaqayit Doviat Universiteti, Azarbaycan
2Baki Dévlat Universiteti, Azarbaycan
xalil-71@rambler.ru

Miixtalifligandli komplekslarin yliksak analitik xarakteristikalara malik
olmasi ila alagadar olaraq son dovrlar aksar metal ionlarinin tayini ii¢iin on-

lardan genis istifads olunur [1, 2]. Buna sabab ilk névbads miixtalifliqandli

156



mailto:xalil-71@rambler.ru

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

komplekslarin amals galmasi zamani ligandlararasi qarsiliqh tasir hesabina
elektron sixliginin dayismasi ilo onlarin uygun eyniliandli komplekslarla
miiqayisada daha yiiksak davamliliga malik olmasidir.

Taqdim olunan isda Sn(II), Al(III), Ti(IV), Zr(IV) ve Hf(IV) ionlarininin
2,2'-tetrahidroksi-3'-sulfo-5'-xlorazobenzol (R) vo hidrofob xassali aminlor -
1,2-difenilquanidin (DFQ), 1,2,3-trifenilquanidin (TFQ), 1,10-fenantrolin (Fen)
va 4,7-difenil-1,10-fenantrolinla (Bfen) miixtalifligandli komplekslari tadqiq
edilmisdir. Miixtalifligandli komplekslarin amsala galmasi ilo uygun eynili-
gandl komplekslarls miiqayisada udma spektrlarinda daha boyiik dalga uzun-
luguna taraf siiriismalar ve maksimum ¢iximin daha turs miihits dogru siiriis-
masi misahida olunmusdur. Sn(II), Al(III), Ti(IV), Zr(IV) ve Hf(IV) ionlarininin
2,2'-tetrahidroksi-3'-sulfo-5'-xlorazobenzolla eyniligandli  komplekslarinin
maksimum ¢iximi pH 3,0-5,0 tursuluqlu miihitde misahida olundugu halda,
omala galmis miixtalifligandli komplekslar pH 0,5 -3,0 tursuluglu miihitds
maksimum ¢ixima malik olur. Eyniligandli komplekslarin spektrlari A=459-
470 nm intervalinda, miixtalifligandl1 komplekslarin spektrlari iss A=471-480
nm intervalinda bir maksimumla xarakteriza olunur.

Kompleks amala galmaya vaxt ve temperaturun tssirinin dyranilmasi
miixtalifligandli kplekslarin mahlullar garisdirildigda darhal amals galdiyini
vo mahlulda bir giin arzinds va 80-90°C temperatura gadar qizdirildigda da-
vamli oldugunu gostormisdir. Eyniliqgandli komplekslar iso mahlulda comi 2
saat arzinda va 50-60°C temperatura qadar qizdirildigda optiki sixliglarinin
giymatini sabit saxlayir. Miixtalifligandl1 komplekslarin amals galmasina reak-
tiv va hidrofob aminlarin qatiliginin tasiri 6yranilmis, onlarin maksimum ¢ixi-
mina uygun komponentlarin miqdar1 miayyan edilmisdir. 9mala galmis miix-
talifliqandli komplekslarin optiki sixliglar: reaktivin 2,0-10,0, hidrofob aminla-
rin isa 3,0-12,0 dafs artiqg miqdar: gotiriildiikds sabit qalir.

Miixtalif spektrofotometrik metodlar - Asmus, Starik-Barbanelin nisbi
¢ixim, tarazlhigin siirlismasi va izomolyar seriyalar metodlari ila tayin edilmis-
dir. Eyniligandli komplekslarin tarkibinda Me:R nisbatinin 1:2, miixtslifligand-
1 komplekslarin torkibinds ise Me:R:Amin nisbatinin 1:2:2 kimi oldugu miiay-
yan edilmisdir. Bu da kompleks amala galma zamani hidrofob aminlarin metal
ionlan ila birbasa koordinasiyaya daxil olmadigini, reaktivle liqgandlararasi
garsiligh tesirds oldugunu géstarmisdir. Ona goéra da 2,2'-tetrahidroksi-3'-sul-
fo-5'-xlorazobenzolla hidrofob aminlar arasinda ligandlarsasi qarsiligh tasir
spektrofotmetrik metodla tadqiq edilmis vo pH 0-5,0 tursuluqlu miihitds onlar
arasinda elektrostatik garsiligh tasir hesabina komponentlari nisbati 1:1 olan
ion-assosiatlarinin alindig1 miiayyan edilmisdir.
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Miixtalifligandli  komplekslarin davamliliq sabitlori tayin edilmis
(1gB=14,16 ~ 19,37), amala galma reaksiyalarini Gibbs sarbast enerji dayisma-
si hesablanmis (AG=-80,37 = -104,71 kC/mol), eloco do konduktometrik titrla
metodu ilo xtlisusi elektrik keciriciliyi (x=3,19°10-5 < 3,78'10-5 Om-l-sm-1)
Olciilmiisdiir. Miiayyan edilmisdir ki, reaktivin hidrofob aminlarle amsals gatir-
diyi ion-assosiatlarinin davamliligi artdiqca miixtslifligandli komplekslarin
davamliliq sabitinin giymati ve amala galma reaksiyalarinin kontrashg artir,
xtsusi elektrik keciriciliyinin giymoati vo Gibbs sorbost enerji doyismasinin
giymati azalir. Eyni- va miixtslifligandli komplekslarin Amax dalga uzunlugunda
molyar udma amsallar1 hesablanmis (¢=1,00104 = 2,00:104) ve metal ionlari-
nin Ber ganununa tabe olan qatiliq intervallar1 miiayyan edilmisdir.
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SYNTHESIS OF LIGAND BASED ON PABA AND CALCULATION
OF THERMODYNAMiC PARAMETERS
FOR THE PROCESSES OF DiSSOCIATION AND COMPLEX FORMATIiON

Kanan Aghayev, Famil Chyragov
Baku State University, Azerbaijan
kenan.agayev.02@mail.ru

P-amino benzoic acid (PABA) is an organic compound that contains both
amino group and carboxylic acid group. PABA and its derivatives was used as
sunscreens due to this compounds ability to strongly absorb UV light. 4-
aminobenzoic acid is a commonly used building block in pharmaceutical chemis-
try. PABA is also used to synthesize other biological active heterocyclic nucleis.
PABA moiety is frequently encountered in structures of drug molecules. Anti-
cancer, anti-Alzheimer's, antibacterial, antimicrobial, anti-oxidant, analgesic and
anti-inflammatory properties have been observed in PABA derivatives.

In present work an azo compound 4-((2,4-dioxopentan-3-yl) diazenyl)
benzoic acid based on PABA and acetylacetone was synthesized. Structure of
synthesized reagent studied via IR, NMR spectroscopic methods and purity
was checked via TLC method.
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Value of dissociation constant of reagent was determined via potentiometric
titration method at 3 different temperatures (298K, 308K and 318K). from ob-
tained data value of dissociation constant and thermodynamic parameters for the
dissociation process were calculated and results are given below in table 1.

TK pKa AGO AHO AS°
298 571

308 5.59 32574.52 22.712 -33.214
318 5.47

Stability constant of complexes formed between reagent and various
metals ions (Fe3*, Cu?+, Co?+, Ni2*, Cd2*) was determined via potentiometric ti-
tration method at 3 different temperatures (298K, 308K and 318K). From ob-
tained data value of stability constant and thermodynamic parameters for the
process of complex formation was calculated and results are given in Table 2.

complex TK 1g3 AGO AHO ASO

298 3.96

Cuz+ 308 3.87 -22.591 -16.338 21.019
318 3.78
298 4.78

Fe3+ 308 4.66 -27269 -20.858 21.498
318 4.55
298 3.65

Co?* 308 3.56 -20.823 -16.339 15.085
318 3.47
298 3.6

Niz+ 308 3.52 -20.537 -13.596 23.259
318 3.45
298 3.58

Cdz+ 308 3.49 -20.423 -15.411 16.789
318 3.41
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ILKIN QATILASDIRMADAN ISTiFADO ETMOKLD KADMiUMUN (II)
XELATOMOLOGOTIRICi POLIMER SORBENT iL9 AYRILMA USULU

Elcin 9liyev?!, Fidan Bahmanovaz, Comala Nabiyeva?,
Vasila Nasiboval, Famil Ciraqov?
1”Azarsu” ASC, Markazi Laboratoriya, Azarbaycan
2Baki Dévlat Universiteti, Azarbaycan
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Insanlarin antropogen faaliyyati naticesinda atraf miihite daxil olan kad-
mium (II) kimi agir metal tahliikali ekoloji cirklandiricidir. Bu metali miixtalif
tabii va sanaye obyektlarinden ayirmagq tgiin spektrofotometrik, xromatoqra-
fik va sorbsiya iisullarindan istifade olunur. ionlarin toyin edilmasinin asas
tisullar1 ¢ox vaxti tayin olunma haddi tU¢iin miiasir talablars cavab vermir va
onlarin miisayiat olunan elementlardan ayrilmasini talab edir. Hassaslig1 artir-
maq li¢iin ilkin qatilasdirilma daxil olmaqla kombinaedilmis tisullar daha pers-
pektivlidir. Ilkin qatilagdirilma iisullar1 mikroelementlori boyiik hacmde
miirakkab tarkibden ayirmaga va tayin olunma haddini azaltmaga imkan ve-
rir. Bu metodlardan istifads etmakla makro komponentlarin tasiri aradan qal-
dirila bilar ki, bu da analizin daqiqliyini artirir.

Toaqdim olunan isin magsadi malein anhidridinin stirol ilo sopolimeri
asasli xelatomalagatirici sorbentls kadmiumun sorbsiyasini 6yrenmakdan iba-
ratdir.

Kadmium msahlulu (102 M) Cd(NOz)2-4H20 duzunun daqiq ¢akilmis
niimunasini distille edilmis suda hall etmakloe hazirlanmisdir [1]. is¢i mahlul-
lar ilkin mahlulun durulasdirilmasi yolu ile hazirlanmisdir. Bu isds istifada
edilan, 2-allil fenol efiri fragmentli sorbent [2] metodikasina uygun olaragq sin-
tez edilmisdir. Sorbentin identifikasiyasi 1Q spektroskopiyasi metodu ils haya-
ta kegirilmisdir.

Kadmiumun sorbsiyasi statik soraitde tadqiq edilmisdir. HCI, NaOH va
ammonyak asetat bufer mahlullari ilo miihitin lazimi tursulugu yaradilmisdir.
Tadgiqgat mahlullarinda kadmiumun qatiligi spektrofotometrik iisulla miiay-
yan edilmisdir.

Taklif olunan sorbent vasitasilo kadmiumun sorbsiya daracasina tasir
edan asas amillardan biri miihitin tursulugudur. 1-10 pH diapazonunda xela-
tombalagatirici sorbentla cadmium (II) ionlarinin gatiligina pH-nin tasiri dyra-
nilmisdir. Tadgiqat naticasinda miiayyan oldu ki, kadmiumun sorbsiyas1 mak-
simum pH 6-da olur.
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Kinetik tacriibalar zamani miiayyan edilmisdir ki, cadmium ionlarinin
maksimum sorbsiyasi 3 saat arzinda alds edilir va sonra praktiki olaraq dayis-
mir. Biitiin sonraki sorbsiya tocriibalori 3 saat miiddatina yerna yetirilirdi.

Mohlulun ion qlivvasinin tasiri fotometrik tisulla 6yranilmisdir. Kadmi-
um (II) ion qiivvasi 0,1-1,4 araliginda olan mahlullardan sorbsiya edilmisdir.
Tadqgiqatin naticalari gostardi ki, ion qiivvasi 0,8-don ¢ox olan mahlullardan
kadmiumun sorbsiyasinda shamiyyatli azalma bas verir.

Sorbentin sorbsiya tutumunun metalin mahluldaki tarazliq qatihigindan
asiliigl tadqiq edilmisdir. Mahlulda kadmiumun qatiliginin artmasi ils sorbsi-
ya olunan metalin miqdar artir va 6-10-2 mol/l qatilifinda maksimum olub sa-
bitlagir: ST =456 mq/q.

Kadmiumun taklif olunan sorbentinle qatilasduldigdan sonra, onun
miixtalif mineral tursular1 (HC104, H2SO4, HNO3, HCI) torafindan desorbsiyasi-
nin miimkiinliiyl tadqiq edilmis. Miiayyan edilmisdir ki, kadmium(II) an yaxsi
2 M HClO4 tarafindan desorbsiya olunur. Regenerasiya edilmis sorbentdan qa-
tilasdirilma {iglin takrar istifade etmak miimkiindiir.

9dabiyyat
1) ILIL KopocTesnes, [IpuroToBsieHHe pacTBOPOB [JI1 XUMHUKO-aHAJIUTUYECKUX PaboT,
M.: Hayka, 1964. 261 c.
2) P.AAnuesa, C.3.Tamuzgos, ®.M.Ybiparos, U3ydyeHue cop6uuu Zn(Il) xumMudecku Mo-
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THE IMPACT OF OIL POLLUTION ON SOIL MICROFLORA
AND ITS REMEDIATION THROUGH BIOREMEDIATION

Kamala Abdullayeva, Narmin Nurmammadova
Azerbaijan State Oil and Industry University
narminnurmammedova@gmail.com

In modern times, the rapid development of the oil industry has signifi-
cantly contributed to economic progress while also causing serious issues
such as environmental pollution and ecosystem degradation. Oil pollution has
particularly harmful effects on soil ecosystems, reducing soil biodiversity,
weakening fertility, and disrupting microbial balance. These problems not on-
ly affect local ecosystems but also have negative impacts on agriculture, water
resources, and human health. The aim of this research is to investigate the im-
pact of oil pollution on soil microflora and explore ways to mitigate these ef-
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fects through bioremediation. The study will identify the negative effects of oil
pollution on soil microbiota and the role of microorganisms in addressing
these impacts. Additionally, the effectiveness of methods and approaches used
in the bioremediation process will be analyzed, and practical recommenda-
tions for restoring contaminated soils will be developed [1].

Relevance of the research. The widespread extent of oil pollution, par-
ticularly due to accidents during oil extraction and transportation, results in
soil contamination, leading to the disruption of soil ecosystems. The signifi-
cance of soil microflora lies in its vital role in maintaining soil health and fertil-
ity. However, oil pollution, especially due to the presence of heavy metals and
aromatic hydrocarbons in oil, negatively impacts microbial diversity and func-
tion, thereby causing significant harm to soil ecosystems. Bioremediation is an
environmentally safe method that aims to eliminate oil pollution in soils
through natural or human-stimulated microbiological processes. This ap-
proach is not only effective but also sustainable, addressing pollution without
causing further harm to the environment. In conclusion, studying the impact
of oil pollution on soil microflora and ensuring its restoration through biore-
mediation is a relevant and critical topic for both scientific research and prac-
tical applications [2].

The objective of this research is to investigate the impact of oil pollution on
soil microflora and explore the possibilities of mitigating this impact through bio-
remediation. This goal can be further specified through the following targets: Ana-
lyzing the effects of oil pollution on soil microflora, valuating the effectiveness of
bioremedieation technologies, proposing solutions to address ecological prob-
lems. Based on the results of scientific and practical studies, recommendations
will be developed for both cleaning oil-contaminated soils and preserving soil bi-
odiversity and fertility. The practical significance of this topic includes the rehabil-
itation of oil-contaminated soils, ensuring environmental safety, expanding the
use of microorganisms, and restoring soil fertility [3-4].

Innovations of the topic. Providing new information on the impact of
oil pollution on soil microbiological diversity. Developing new methodologies
to optimize the decomposition of various oil fractions by microorganisms. In-
troducing new concepts regarding the use of bioremediation technologies as a
primary strategy in the management of contaminated soils. These innovations
enhance the scientific and practical importance of the research and further
strengthen the relevance of the topic.

Conclusion. The negative effects of oil and oil products on the diversity,
metabolic activity, and biological functions of soil microflora will be scientifi-
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cally assessed. Effective bioremediation strategies will be developed, contrib-
uting to the restoration of soil ecosystems. The research findings will support
the preservation of soil microflora, the restoration of soil fertility, and the eco-
logical balance of contaminated areas. These results will make significant con-
tributions to both scientific knowledge and practical approaches for solving
environmental problems.
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DEVELOPMENT OF ENVIRONMENTALLY FRIENDLY ADSORBENTS
FOR WATER CONTAMINATED WIiTH OiL PRODUCTS

Kamala Abdullayeva, Aygun Khalilova
Azerbaijan State Oil and Industry University
aygun.khalilova02 @gmail.com

Water contamination by oil products is a significant environmental is-
sue, affecting ecosystems and human health. This research aims to develop
eco-friendly adsorbents that can efficiently clean water polluted with oil.
These adsorbents bind contaminants at a molecular level, improving water
quality and protecting the environment. The study will explore the potential of
various natural and synthetic materials as adsorbents, focusing on their safety,
efficiency, and cost-effectiveness. By developing new adsorbents, this research
seeks to provide innovative solutions for water purification and contribute to
the conservation of water resources. Relevance of the research [1].

Addresses serious global ecological issues caused by oil-contaminated
water, ensures safe drinking water by removing harmful contaminants, pro-
motes the creation of more efficient and environmentally friendly purification
technologies. Helps reduce the impacts of climate change by improving water
purification and using renewable resources, reduces costs in water treatment
processes, making it more feasible on a larger scale, contributes to the sus-
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tainable use and protection of water resources. This research is crucial for en-
vironmental protection and public health, offering significant advancements in
water purification technologies.

Purpose of the research. Explore the potential of natural and synthetic
materials and evaluate their adsorption capabilities, develop adsorbents that
are environmentally friendly and derived from renewable resources. Create
effective and practical purification processes for cleaning oil-contaminated
water. Ensure the developed adsorbents are environmentally safe and effi-
cient, make purification processes economically viable and suitable for large-
scale application. These objectives aim to develop eco-friendly and efficient
solutions for cleaning oil-contaminated water, significantly contributing to the
restoration of water resources and environmental balance [2].

Practical Importance and Innovations. Improves the quality and quanti-
ty of drinking water, enables water reuse in industrial processes, reducing
costs and ecological impacts, eelps restore water bodies and protect ecosys-
tems, research on natural and synthetic adsorbents, ensuring they are efficient
and eco-friendly. These innovations and practical importance will significantly
advance the field of water purification and environmental protection [3, 4].

Conclusion. New adsorbent materials effectively clean oil-contaminated
water without harming the environment, Al and ML technologies enhance ad-
sorption capabilities and optimize purification processes. Adaptive systems
provide maximum efficiency tailored to specific contaminants: cost-effective
solutions for water treatment, benefiting industries and treatment plants, re-
duces oil pollution and supports climate change mitigation efforts. Advances in
adsorbent materials and purification technologies contribute significantly to
research and innovation. These findings highlight important progress in devel-
oping eco-friendly and efficient solutions for cleaning oil-contaminated water.
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NARINGI QABIGINDA
Cu(II) iIONLARININ QATILASDIRILMASI METODIKASI

Aydan 9misova, Fidan_ Bashmanova, Famil Ciraqov
Baki Dévlat Universiteti, Azarbaycan
aydanemisova@gmail.com

Mis bir cox hayati vacib fizioloji proseslards istirak edir. Kicik dozalarda
mis, karbohidratlarin ve minerallarin metabolizmina tasir gostarir, qanda mi-
sin miqdarinin artmasi hemoglobinin sintezini stimullasdirir. Mis artiq miq-
darda insan organizminds fasadlara sabab olur. Masalan, mis ile zaharlanma
anemiyaya, qaraciyar xastaliyina va Wilson xastsliyina sabab olur. Belslikls,
tabii obyektlarda ve sanaye ¢irkab sularinda misin tarkibins ciddi nazarat et-
moak lazimdir. Taassiif ki, adabiyyatdan malumdur ki, bu elementin kicik mig-
darlarini tayin etmak tsullar1 ¢ox miirakkab ve vaxt aparir. Bu metodlarin
milayyan ¢atismamazliglarla xarakteriza olunur. Buna gora da yeni metodla-
rin islonib hazirlanmasi daim aktual masala olub.

Tadgiqat isinda tabii sorbent kimi qurudulub, tiylidiilmiis mandarin qa-
bigindan istifads olunmusdur. Qatilasdirmanin optimal seraiti tayin etmak
tictin Cu(II) ionlarinin sorbsiya ve desorbsiya proseslarina bazi amillarin tasiri
Oyranilmisdir.

Aparilmis tadgigat naticesinds miiayyan olunmusdur ki, pH 6 da 8x10-3
mol/l qatiliginda mis metalinin maksimal sorbsiyasi bas verir. Statik sorbsiya
tutumu 68.26 mq/q-dir. Sorbsiya prosesina ion qlivvasi 1,4-a gqadar olduqda
tosir gostarmir. lon qlivvasinin 1.4-den sonraki qiymatinda sorbsiya prosesi
azalir.

Tadgiqat zamani hamginin sorbsiya olunmus mis ionlarinin sorbentdan
desorbsiyasi da aparilmisdir. Qurudulmus mandarin qabigindan mis ionlari-
nin desorbsiyas1 zamani miixtalif geyri-lizvi tursulardan istifads olunmusdur.
Tadqiqat zamani miiayyan olundu ki, mis(II) metalinin maksimal desorbsiya-
s1 2M nitrat tursusunda bas verir. Prosesin optimal saraiti miiayyen olundug-
dan sonra Cu(II) ionlarinin tabii obyektlarda gatilasdirilaraq tayini metodikasi
islonib hazirlanmigsdir.

165


mailto:aydanemisova@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

MiSiN EKSTRAKSIYALI-FOTOMETRIK
TOYINI METODIKASININ iSLONMOSI

Kamil Maharramli?, Sahnaz Qahramanovaz,
Minays Mammadoval, Sahil Homidov!
1Baki Dévlat Universiteti, Azarbaycan
2akad. M.Nagiyev adina Kataliz va Qeyri-tizvi Kimya Institutu, Azarbaycan
kamil_maharramli@mail.ru

9dobiyyatda malumdur ki, pirogallol asasinda sintez edilmis azobirlas-
moalar fotometrik analizda bir ¢ox metallarin tayini liglin lizvi reaktiv kimi isti-
fado olunur. Toqdim olunmus isda pirogallol asasinda sintez edilmis lizvi rea-
gentin misle amalagatirdiyi kompleks birlasmasinin ekstraksiyali-fotometrik
tadqiqi aparilmisdir [1,2].

Reagent moalum metodika asasinda sintez edilmisdir. Qurulusu iQ va
NMR spektroskopik metodla tadqiq olunmusdur.

: N//N4§:270H
HO OH

Bu reagentin misle amalagatirdiyi kompleks birlasmani ekstraksiyal fo-
tometrik tadqiq etmak iiciin kompleks birlasmanin miixtalif ph-larda ekstrak-
siya ¢iximi hesablanmisdir. Alinan naticalara asasan miuayysn edilmisdir ki,
CCls-dii hall edici kimi istifads etdikda ekstraksiya ¢ciximi yiiksak olur. Tacriiba
asagidaki metodika asasinda aparilmisdir. 25 ml-ik 6l¢ii kolbasina 1 ml 1 -10-3
M CuSO4 mahlulu slava edib tizarina 2 ml 1- 10-3 reagentin etanolda mahlulu
tokiib cizgiys kimi uygun ph-la durulasdirilir. Alinmis rangli birlasmani ayirici
qifa kegirib tizarina 10 ml CCls slave edib 2 daqige miiddatinda qarisdirilir.
Uzvi fazam su fazadan ayirb {izvi fazaya ke¢mis kompleks birloasmanin optiki
sixlig1 olciiliir. Miayyan edilmisdir ki, kompleks birlosmanin maksimum ¢iximi
ph=5, A=410 nm-» tasadif edir. Kompleks amsla galmaya temperaturun, vax-
tin va reaktivin gatiliginin tasiri dyronilmisdir. izomolyar seriyalar, Starik-Bar-
banel metodlar ila kompleksin tarkibindaki komponentlar nisbati 6yranilmis-
dir: Cu:R=1:2. Daracali qrafik qurulmus, Ber ganununa tabelilik intervali 0,26-
2,24 mq/ml oldugu miiayyan edilmisdir. Molyar udma amsalinin qiymati
1100-dir. Kanar ionlarin va pardalayicilarin tasiri 6yranilmisdir va bir ¢ox ka-
nar ionlar toyinata yiiksek qatiligda mane olmadig miisyyan edilmisdir. Islo-
nilmis tayinat metodikas1 miirakkab tarkibli obyektlards misin fotometrik ta-
yini ticlin istifade etmaya imkan verir.
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ZnEu;Se,; BIRLOSMOSININ SINTEZI
VO ELEKTRIK KECIRICILIYININ OYRONILMOSi

Nurlana 9mirli, Kazim 9liyev, Yasin Cafarov
Baki Dévlat Universiteti, Azarbaycan
Nurlanamirli732 @gmail.com

Yeni yarimKecirici birlosmalarin sintezi vo onlarin fiziki-kimyavi xassalarin
todqiqi, hal-hazirda miiasir fizTika vo kimyanin bark cisimlor sahasindo an aktual
masalalardan biridir. Isds asas magsad genis dalga intervalinda islaye bilan, xarici
tasirlars, yiiksak radiasiyaya, boyiik tazyiq ve temperatura davamh yarimkecirici
madda almagq va onun bazi elektrofiziki xassalarini dyrenmakdan ibaratdir.

ZnEu,Ses birlogmasinin sintezi birbasa metodla asagidaki gaydada aparilir.
ZnEu,Se, birlogmasi stixeometrik torkibda gotiiriilmiis ( Zn + Eu + Se) elementlar-
dan, havasi 0,013 Pa-a gadar sorulmus kvars ampulada 900-1000 °C temperaturda
birtemperaturlu iifiiqgi sintez sobasinda sintez edilmisdir. Sintez prosesi 4 saat ar-
zinds mexaniki qarisdirma il hayata kecirilir. Kristalin miikemmslliyini temin et-
moak {iclin 800 °C temperaturda 250 saat domlanmisdir. Alinan birlasmanin bir-
cinsliliyi (RFA, DTA, MQA va s) analiz metodlari ils tesdiq olunmusdur. Bu birlasma
ilk dafs olaraq alinmisdir va tiind qonur rangli kristallik maddadir. Havaya ve suya
qarst davamhdir, yalniz mineral tursular onu pargalayir. ZnEuzSes birlosmasinin ya-
rimkegirici olmasini miiayyan etmak magsadi ilo onun elektrofiziki xassalari genis
temperatur intervalinda (300-800 K) tedqiq olunmusdur. Bu magsadls sintez olun-
mus ZnEu;Ses niimunasinin 6l¢iilari silindirik formada uzunlugu 1=7-10 mm, dia-
metri 4-6 mm olan niimunalar hazirlanmisdir. Elektrik parametrlari sabit carayan-
da Zend tisulu ils dl¢iilmiisdiir. ZnEu,Se4 birlasmasinin elektrikkeciriciliyi ve Holl
sabiti 300-800 K temperatur intervalinda 6l¢iilmiis alinmig naticalar isa uygun ola-
raq sakil 1 va 2 verilmisdir.

Lgb, om-ismt

18 LgR, Sm*/kl

24 . m
‘2 |3 a‘, 103/ Tk? 7 ; sl' 10%/T,k?
Sakil 1. ZnEu:Ses birlosmasinin Sakil 2. ZnEuzSes birlasmasinin
elektrikkegiriciliyinin temperaturdan Holl sabitinin temperaturdan asililig:.

asililig.
Elektrikkecirmanin va Holl sabitinin temperaturunun artmasi ila dayis-
masi lgo ~f(103/T) va IgR~f(103/T) asilliq grafikindan goériindiiyi kimi yarim-
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keciricilar ti¢clin xarakterikdir.

Sakil 1-dan goriindiiyii kimi ZnEu,Se4 birlasmasinda temperaturun otaq
temperaturundan 600 K temperatura kimi artmasi zamani xiisusi elektrikkeci-
riciliyin qiymati metallarda oldugu kimi azalir. Bela bir halin bas vermasina
sabab gostarilon temperatur intervalinda sarbast yiikdasiyicilarin sayinin sa-
bit gqalmasi va ylriikliiylin azalmasidir. Lakin 600 K temperaturdan baslayaraq
valent zonadaki ytlikdasiyicilarin qadagan olunmus zolagin enina barabar va
ondan ¢ox enerji udaraq keciricilik zonasina ke¢cmasi naticosinda elektrik ke-
¢cirmanin giymati artir. ZnEu,Ses4 birlagsmasinin Holl amsalinin 300-800 K tem-
peratur intervalinda tadqiginden malum olmusdur ki, temperaturun otaq tem-
peraturundan 550 K temperaturuna gadar artmasi halinda Holl amsali artir,
maxsusi keciricilik oblastinda isa azalir (sakil 2). Elektrikkegiriciliyinin ve Holl
sabitinin temperaturdan asilliq qrafikine asasen maxsusi kegiricilik oblastinda
ZnEu,Ses birlasmasinin qadagan olunmus zolaginin eni hesablanmigdir. Ma-
lum olunmusdur ki, tadqiq olunan birlesma {liglin AE=1,45 eV-dur. ZnEu;Se,
birlasmasi tiglin Holl va termo. e.h.g-nin isarasinin deyismasina gors keciricili-
yin tipi teyin olunmus va miiayyan olunmusdur ki, tadqiq olunan temperatur
intervalinda p-tip kegciriciliys malikdir.
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INTERACTION OF POMEGRANATE PEEL COMPONENTS
AND GRAPHENE OXIDE (GO)
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Nurlana Humbatovas3, Murad Baghirzada 3
1Azerbaijan State Pedagogical University, Azerbaijan
2Baku Engineering University, Azerbaijan
3Azerbaijan State Oil and Industry University, Azerbaijan
adpu-kimya@mail.ru

Pomegranate is the most honorable representative of the fauna and ag-
ricultural sector of Azerbaijan. Our Republic is interested in obtaining high
yields of pomegranate. Using in cooking, we try to further implement all pos-
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sible areas of application of pomegranate. As it is known in the Goychay, Kur-
damir, Ujar regions from the beginning to the end of the season we collected
the harvest and separated the pomegranate skins.

Then we applied some methods for drying the pomegranate peels and
further grinding, and in parallel we carried out extraction with various sol-
vents. Having determined the necessary structure, we developed a recipe and
method for using pomegranate peel as a fertilizer in combination with
nanolayers of various components obtained on the basis of graphene oxide
nanolayers [1]. The structure we obtained affects the nutrition and oxygen
renewal properties of the soil, which is very important for plant growth.

Considering the rich composition of banana peel [2], we use it in combi-
nation with various other nutrients contained in agricultural waste. This al-
lows us to correctly and rationally apply and study the effects of the chemicals
that make up pomegranate peel.
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EXTRACTIVE-PHOTOMETRIC DETERMINATION OF Zn(II)
USING AZODERIVATIVE OF PYROGALLOL

Ravana Gulieva, Farghana Guliyeva, Kamil Maharramov,
Minaya Mammadova, Fagana Khalilova
Baku State University, Azerbaijan
rvanquliyeva632gmail.com

Zinc is an essential microelement for organisms. It facilitates the
transport of carbon dioxide in the enzyme contained within red blood cell
globules. Zinc is found in specific amounts in marine animals, the internal or-
gans of animals and birds, wheat, and rice.

While zinc is a necessary microelement for plants, animals, and humans, its
excess in the body can lead to various complications, such as joint deformation,
loss of appetite, skin damage, and even cancer. Therefore, monitoring zinc levels
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in environmental samples is one of the primary tasks of analytical chemistry.
The presented study develops a methodology for determining zinc using
an azo compound synthesized based on pyrogallol. The formula of the

synthesized reagent is shown below:
HQ H

The extraction of the complex formed by this reagent with Zn(II) in var-
ious organic solvents has been studied. Different organic solvents were tested,
and it was determined that the extraction yield is highest when using CCl,. The
dependence of the complex formation's extraction on pH was also investigat-
ed, revealing that the highest extraction yield occurs at pH 6.

The maximum light absorption of the complex (Jmax) is at 420 nm. To
fully incorporate the metal into the complex, 2.5 mL of 1-107® M reagent is re-
quired. The temperature dependence of the extraction yield was also studied,
and the molar absorptivity was calculated to be 1.05 x 10* The calibration
curve follows a linear interval of 13-32 pg/mL. The component ratio in the
complex is Zn:R = 1:2.

Studies on interfering ions and masking agents demonstrated that many
metals do not hinder the determination process. The developed methodology
is suitable for determining Zn(II) in complex matrices.
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INVESTIGATiION OF TERNARY COMPLEX FORMATiON BETWEEN SIiLVER
NANOPARTICLES, RHODAMINE AND CTAB

Ayten Imamaliyeva, Famil Chiraqov, Flora Hajiyeva
Baku State University, Azerbaijan
aytenimamaliyeva@hotmail.com

Recent interest in the use of silver nanoparticles (NPs) in spectropho-
tometry as alternatives to classical reagents is closely related to the effect of
surface plasmon resonance in nanoanalytical chemistry. The advantages of
using silver NPs as spectrophotometric reagents include their relatively easy
production, high molar absorption coefficients, and the ability to tune their
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spectral properties by altering their size, shape, and chemical environment.
Rhodamine B, a textile dye, is known to be toxic to humans. Rhodamine and its
derivatives serve as fluorescent probes that can interact with various
biomolecules. Their fluorescent properties arise from the presence of a planar,
multi-ring aromatic xanthene core structure, in which nitrogen atoms replace
the oxygen atoms in the outer portions. Rhodamines are synthetic dyes
characterized by a general xanthene structure.

In this work, the synthesis of new complexes of silver nanoparticles
(AgNP), rhodamine (R6G) reagent, and cetyltrimethylammonium bromide
(CTAB) was conducted. First, we prepared a 1073 M solution of the R6G
reagent. Then, we added 10 ml of 0.01 M silver nanoparticles to 50 ml of this
R6G solution, mixing them with a magnetic stirrer for 2 hours. During this
time, the color of the solution transformed from orange to red-purple,
indicating the formation of a binary complex. Next, to create a ternary
complex, we added another 10 ml of 0.01 M silver nanoparticles to 50 ml of
the R6G solution and stirred for the same duration. After 2 hours, we
introduced 5 ml of a 0.5% STABr solution. Think of STABr as a stabilizing
agent in our analysis, like adding a binding ingredient that helps hold
everything together. It enhanced the stability of the complex, ensuring that the
silver nanoparticles and R6G bonded effectively.. UV spectra of rhodamines
show strong absorption peaks at specific wavelengths. The UV spectra reveal
that the absorption band of the rhodamine reagent is located in the range of
250-350 nm, with maximum peaks observed at wavelengths of 224 nm, 268
nm, and 304 nm. Due to surface plasmon resonance, the absorption curves of
the binary complex formed by adding 0.01 M silver nanoparticles to rhoda-
mine shift to the left in relation to the peak of the Ag nanoparticles at 416 nm.
This results in the formation of new maximum peaks at wavelengths of 242
nm, 271 nm, and 308 nm, indicating a bathochromic shift. When the complex
is formed, the color changes from orange to purple. The addition of CTAB as a
stabilizer to the binary complex causes certain shifts in the spectrum, leading
to the formation of a ternary complex. The absorption peaks of the Ag-R-CTAB
ternary complex shift to wavelengths of 215 nm, 243 nm, and 278 nm, respec-
tively. This shift is attributed to quantum size effects. The formation of com-
plexes with the rhodamine reagent by coating Ag nanoparticles with a surfac-
tant is explained by the emergence of new peaks in the absorption band due to
surface plasmon resonance, as well as the color change from orange to dark
purple due to the aggregation of Ag nanoparticles. These color changes indi-
cate that Ag* ions are reduced to Ag’. During this aggregation, a hypochromic
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shift occurs in the binary complex.
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AKTUBHOCTBb U KO3®PUIIUEHT AKTUBHOCTH KOMIIOHEHTOB
B IMK/IOTEKCAHOBBIX PACTBOPAX AIETOHA 1 1-MEHTOJIA

d®atuma Hacupuu, HataBaH MycaeBa, Cabuna OakarsepaueBa,
Kao6upa Uckengeposa, Amap lllaxBepaues
Baxunckutl l'ocydapcmeennbliii YHusepcumem, A3epbaiidicaH
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B cpaBHUTe/JbHO IIMPOKOM MWHTepBaje KOHUEeHTpauud (m<

MOJIb

—_— bIVJIM U HbI NOHWXXEHUd TeMIl TYPBbI M HUA
0,7 KrpaCTBopHTeJIH) OBLI 3y4de 0 e eMIlepaTypbl 3aMep3a

(AT;,,) LMKJIOreKCaHOBBIX pAcTBOPOB auneToHa U l-MeHTos1a. [locTpoeHbI
KpHUBbIE€ 3aBUCMMOCTU MOHIKEHHUSI TeMIepaTyphbl 3aMep3aHUs LIUKJIOTeKca-
HOBBIX PAacTBOPOB OT KOHI[eHTpaInuu anetoHa (kpuBas AT,,,;= f (m1)) ¥ KoH-
neHTpauuu l-menrtona (kpuBas AT,,,,=f (m2)). [losiy4eHbl COOTBETCTBYIOIIUE
COOTHOIIIEHHUS], XOPOILIO ONUChIBAKILUE 3TU 3aBUCUMOCTH. [losydyeHHbIE CO-
OTHOILEHUS NMO03BOJIAIOT BBIYMC/IUTD NMOHMKEHUS] TeMIlepaTypbl 3aMep3aHus
M30MOJISIJIbHBIX PACTBOPOB alleTOHA U 1-MeHTOoJIa B NPeJI0JI0KEHUHU OTCYT-
CTBHSI B3aUMOJIEMCTBUSI MEXAY HUMH B LUKJIOrekcaHe. [I[poBefieH cpaBHU-
TeJIbHbIA aHA/NU3 NMOJYYeHHbIX KPUBBIX ATsy,1= f (M1) ¥ ATy,,0= f (M2) ¢ kpH-
BOM 3aBUCUMOCTH NOHMKEHUS TEMIIepATyphbl 3aMeP3aHHUs [IUKI0reKCaHOBBIX
pacTBOPOB, PACCYMTAHHON B MPEJINOJI0KEHUN UX U/I€AJTbHOCTH, C OMOILbIO
COOTHOIIEHUS, TpeJJIoKEHHOT 0 B paboTe [1]

Kom
AT”A 1+0Cm 1)

rae Ko - KpI/IOCKOHI/I‘{GCKaH IMOCTOAHHAA pacTBOpUTEJIA - LHKJIOI€KCaHa

(Ko=20,814), Co=—= + — (MO — MoJIsIpHas Macca pactBopuTtedid, T - TeMmnepa-

1000
Typa KpUCTa/UIM3aI[iH YUCTOT0 PACTBOPUTEJIA -IIMKJIoreKkcaHa, Co = 0,1586).
CnelyeT OTMETHUTB, YTO B 06JIACTH CPAaBHUTEJNBHO MaJibIX KOHIEHTpa-
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uui anetoHa (m < 0,25 MoJib/Kr), MOHMXKEHUE TeMIlepaTypbl 3aMep3aHUs
[[MKJIOT€KCAHOBBIX PACTBOPOB KETOHA HE3HAYUTEJIbHO Bblillle 3HAYEeHUH, pac-
CYMTAHHBIX /I UJleaJIbHbIX PaCTBOPOB TeX e KOHIleHTpalui. O/JHaKo, Tpu
MOBBIMIEHHBIX KOHLIEHTpanuax (m > 0,25 MoJb/Kr) 3TH 3HaYeHUs 3aMeTHO
HIKe, 4eM ISl UJlea/IbHBIX [TUKJIO0TeKCaHOBBIX pacTBOpoB. KpuBas ke 3aBU-
CUMOCTH TIOHW)XEHUS TEMIIepaTyphbl 3aMep3aHUs IUKJIOTeKCAaHOBBIX PaCTBO-
poB l-MeHTOJIa pacnosiaraeTcsl 3HAYUTEJbHO HIKE ABYX NMPEABbIAYLIUX KpPHU-
BbIX. Ha OCHOBaHWM MOJYYEHHBIX JJAHHBIX KPUOCKOIUU, METOAOM Trpaduye-
CKOTO HHTErpHUpoBaHus [2] ¢ IOMOIIbIO COOTHOLIIeHHS (2)

Iny:=-(+f;"dm) (2)

ObLJIM BbIYUCJIEHBI KOZ—)(l)Cl)I/IL[I/IeHTbI adKTHBHOCTH KOMIIOHEHTOB PAaCTBOPOB alje-
ATon
ATy,

TOHa U 1-MeHToOJIa B LIUKJIOTeKcaHe, rje | =1 - (J - oTHOCHTEILHOE U3MeE-

HeHUe NMOHWXKEeHUA TeMIepaTyphbl 3aMep3aHysd pacTBopa [0 CpaBHEHUIO C Hje-
aJIbHbIM pacTBOpoM, AT, — ONbITHOE 3HAaYEHUE MOHKEHUS TEMIIEPATYpPHI 3a-
Mep3aHus pactBopa, AT, - 3HaYeHHe, paCCYIUTAHHOE C TIOMOILIBI0 COOTHOLIEHHUS
(1). B pacTBopax ¢ MasibIM cofiepkaHueM KeToHa (m <0,25 Mosib/Kr), K0addu-
IJUEHT aKTUBHOCTH alleTOHA B LIUKJIOTeKCaHe HEMHOT'O 0OOJIbIIE eAUHHULIbI U CTa-
HOBUTCSl 3aMETHO MeHblile eJUHUIbI Ui pacTBOpoB ¢ m > 0,25 MoJb/KT,
YMEHBILASCh 10 MEPe BO3PACTaHUU KOHIIEHTPAI[MH PACTBOPA, YTO JA0JHKHO ObITh
BbI3BAHO JAUIOJIb-UNOJbHBIM B3aUMOJEHCTBUEM MEX/Y MOJISPHBIMH MOJIEKY-
JlamMHU anieToHa. KoadpduimeHT akTUBHOCTU 1-MeHTOJ1a B IIUKJIOeKCAaHOBBIX pac-
TBOpax MPH BCeX KOHLEHTpPALMAX PacTBOpPA OKa3blBae€TCA MEHbIIE eIUHHULbI U
3aMeTHO YMEHbLIAeTCs 110 Mepe BO3pacTaHUsl KOHIIEHTPAIMH, UTO JOKHO ObITh
CBSI3aHO C MPOLECCOM LIeMOYeYHON accolMaly MoJieKyJl 1-MeHToJ1a B IIUKJIO-
rekcade [3]. C moMompbio ypaBHeHus ['m66ca-/lrorema u3 3HaveHUN K03buIy-
€HTOB aKTHBHOCTEW PAaCTBOPEHHBIX BeLeCTB rpapuuecKuM WHTErpHpoOBaHUEM
ObLIM BbIYKCIEHbl KO3QPUIMEHThl aKTUBHOCTH LIMKJIOTEKCAaHAa B I[MKJIOTeKca-
HOBBIX PacTBOpax alleTOHA U B I[UKJIOTeKCAHOBBIX pacTBopax 1-meHTosa. Koad-
dUIMEeHT aKTUBHOCTH LIUKJIOreKcaHa B 060MX pacTBopax OJIM30K K eIUHULIE U
HEe3HAYUTEeJIbHO YMEHbILAeT s 110 Mepe BO3pacTaHUA KOHLIEeHTpALMU pacTBopa.
Brelurc/ieHbl UI3MeHeHHe CBOGOAHOM 3HTaIbIUM cMelieHus (AG,,,) mpu 06pa3o-
BaHUU UCCJIelyeMbIX paCTBOPOB.
JIurepatypa
1. AXIlaxsepgues. K Bonpocy npuMeHeHHUs MeTOJa KPUOCKONMUU MPU HUCCIEeL0Ba-
HUU pacTBopoB. CoBpeMeHHbIe Mpo6JeMbl ¢usuku. | Pecnybirkanckas KoHde-
peH1us , baky, 6-8 nekabps, 2007, MaTepuasibl KOHpepeHIIUH, €.88-89.
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SORPTION-SPECTROPHOTOMETRIC DETERMINATION
OF LEAD IONS IN ENVIRONMENTAL OBJECTS

1Zulayho Smanova, 1Ulugbek Akhmadjonov, 2Norniso Davronova,
3Tarana Aliyeva, 3Naila Jafarova
1 National University of Uzbekistan, Uzbekistan
2[nstitute of Chemical Technology, Uzbeksitan
3Baku State University, Azerbaijan
smanova.chem@mail.ru

The complex formation of lead ions with sulfosarzene immobilized on
the synthesized PPF polymer sorbent was studied. Optimal conditions for
immobilization and complexation were found.

In this work, an environmentally safe, highly efficient, selective, express
analytical reagent for the determination of lead(Il) is presented. Analytical
properties of sulfoarsenic immobilized in polyacrylonitrile matrix modified with
hexamethylenediamine and phosphite acid (PPF) were studied using spectropho-
tometric, spectroscopic, X-ray fluorescence and scanning electron microscopic
analyses, selectivity was checked in addition to comparing the results.

It was found that the proposed analytical procedure using Sulforsazen-
PPF matrix provided high selectivity and precision, low detection limits, good
reproducibility, easy regeneration and high speed. The spectroscopic signals
of sulforazine immobilized on the basis of PPF matrix and its complex with
lead (II) ion were 440 and 580 nm.

The limit of determination of lead ion is 0,001 mg/ml. The selectivity of
the used CAA/PPF reagent was very high for lead ions in the presence of
Ca(II), Mg(I1), Cd(II), Zn(II) and Fe(III) ions[1-3]. The developed methodology
was used in the analysis of waters from lakes Zikh, Gyrmyzy and Gu[4-5].
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DOMIR (III) iONLARININ NAR QABIGI iL9 SORBSIYASININ OYRONILMaSIi

Sabina Nabizads , Esmira Eyyubova, Sahil Homidov
Baki Dévlat Univesiteti
sebine.nebizade.2000@gmail.com

Agir metallar insan saglamlig1 ve atraf miihit iiciin ciddi problemlar ya-
rada bilor. Onlarin tullanti sularindan ¢ixarilmasi planetimizi qorumagq li¢iin
olduqca vacibdir. otraf miihitds agir metallarin toplanmasinin asas sababi in-
sanin sanaye faaliyyatidir. Onlar insanin rifahina tasir etmakls yanasi, saglam-
liga, ekosistemsa ciddi ve davaml tasir gostara bilar. Buna gora da onlarin tasi-
rini nazardan gagirmamagq lazimdir ve onlarin zararini minimuma endirmak
tciin addimlar atilmalidir. Agir metallarin bioloji parcalana bilmamasi onlari
insan saglamlig1 va ekosistemlar Ttg¢lin davamli tahliikays cevirir. Buna goéra
da agir metallarla ¢irklanmis suyun tomizlanmasinin effektiv yollarini tapmagq
va bunlarin insanlarin qida zancirina daxil olmasinin qarsisini almagq vacibdir.

Ekosistemlarin ¢irklandiricilari arasinda demir miihiim yer tutur. Damir
ionlar1 su ekosistemlarinda toksikliyine ve davamlilifina géra olduqca vacib
ekoloji problemdir. Sulu mahlullardan damir ionlarinin ¢ixarilmasi, su ehtiyat-
larini va atraf miihiti qorumaq ti¢iin genis sakilda tatbiq edilan bir ¢ox fiziki,
kimyavi va bioloji tisullar mévcuddur.

Onlarin arasinda adsorbsiya tsullari sadaliyi, qanaatcilliyi ils farqlanir.

Son illarde nar qgabiginin cirkab sularin temizlenmasinds effektivliyi
diqqgati daha cox calb edir. Nar meyvasinin boyiik istehsalina gére nar qabigi
genis yayillmis biokiitle tullantisidir. Ilde texminen 1,5 milyon ton nar meyvesi
istehsal edildiyi giiman edilir ki, bu da istehsal¢1 6lkalar li¢iin boytik ekoloji
problemdir. Bu problemi azaltmagq ticiin muxtalif tisullar tatbiq edilmisdir. Bu
tisullardan biri da nar gqabiginin agir metallar, boyalar ve miixtalif iizvi cirklan-
diricilar ticiin bio-adsorbent kimi istifads edilmasidir. Bu tadqiqat da sulu
mahluldan demir (III) ionlarinin ¢ixarilmasi zamani aktivlasdirilmis nar qabigi
sorbentinin samarsliliyini arasdirdi. Agir metallarla ¢irklonmis tullanti sularin
toamizlanmasinda nar qabig1 barpa olunan ve ganaatcil bir se¢cimdir. Bu maq-
sadls nar gabiginin masamalari tamamils tamizlanana gadar tamiz isti su ila
yuyulur. Bundan sonra, qabiqlar tamamila quruyana gadar quruducu skafa
goyulur. Daha sonra salds edilon mahsul toz halina gadar parcalanir va sonraki
magsadlar iciin istifads olunur.

Eksperiment zamani mixtalif parametrlarin sorbsiya prosesina tasiri, o
climladan pH-1n tasiri, demir (III) ionlarinin ilkin qatiliginin tasiri, tam sorbsi-
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ya tarazliginin qurulmasi vaxti, ion giicii, ve desorbsiya prosesi dyranilmisdir.
Eksperimental naticalar gostardi ki, mahlulun pH-1 demir (III) ionlarinin ad-
sorbsiya yolu ila ¢ixarilmasina tasir gostarir, domirin maksimal sorbsiyas1 pH
5-ds metalin 8:10-* mol/l qatiliginda bas verir. Bu naticalar nar qabiginin da-
mir (III) ionlariin effektiv bioadsorbenti kimi istifado olunmasini taesdiq edir.
Nar gabiginin 30 mq dozasindan istifads etmakls, 60 daqiga arzinds, pH 5-da
damir (III) ionlarinin effektiv sakilda ¢ixarilmasina nail olunmusdur.

Tadgigat zamani domirin desorbsiyasi da aparilmisdir. Desorbsiya za-
mani miixtalif mineral tursulardan istifade olunmusdur ki, bunlardan domirin
maksimal desorbsiyasi xlorid tursusunda bas vermisdir. Tedqgigatin naticalari
asagidaki cadvalda gostarilmisdir.

Cadval
Tadqiq olunan sorbent tarafinden demir (III) ionlarinin sorbsiya parametrlari
Sorbent pH t,daq | longiicii, | Maksimum sorbsi- Optimal eluent
1 ya qabiliyyati,
mq/q
Nar qabig1 5 60 0,6 240,8 HCI
9dabiyyat

1) EJ. Eyyubova, Kh.J. Nagiyev, F.M. Chiragov, Adsorption of Fe(Ill) ions on Maleic
Anhydride Styrene Copolymer-N,N-diphenylguanidine, Research Journal of
Environment, Vol. 23, No.6,41-51,2019.

2) E.J. Eyyubova, Kh.]. Nagiyev, F.M. Chiragov, Adsorption study of Fe(IlI) ions by
masc-2-amino-4-nitrophenol, Azerbaijan Chemical Journal, No. 2, p.26-33, 2020.

IN SITU APPLICATION OF NOVEL MODIFIED SYNTHETIC SORBENT FOR
THE REMOVAL OF THE Ni (II) IONS FROM WATER OF OIL FIELD

Madina Nabiyeva, Tahir Javadzade, Famil Chiragov
Baku State University, Azerbaijan
nabiyevamadina@gmail.com

Water is widely regarded as an immensely valuable natural resource for
humans and other living creatures; nonetheless, water contamination is now
viewed as a serious issue affecting the entire world. Inorganic pollutants, es-
pecially heavy metals, differ from other forms of pollutants that they are ex-
ceedingly poisonous even at the ppm level.

The adsorption method of removing nickel ions from water has made
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tremendous strides in the last few years. Still, there is a need to research their
qualities and create new, more efficient sorbents that can be produced quickly
and with a large proportion of low or high concentration [2].

By this aim we synthetized novel sorbent that is based on a copolymer of
maleic anhydride and 2-(4-aminobenzenesulfamido)-thiazole with styrene and
modified it with N, N'-isopropyl thiourea. Aim of this modification is based on our
recent research thioureas makes strong complexes with transition metals.

After sorption experiment it was revealed that the highest adsorption
capacity of 18 mg/g occurs at pH 3 which is desirable. Desorption also studied
and found out that 0.5 mol/] solution of HNO3 has shown the highest desorp-
tion capacity over Ni (II) ions. New sorbent was applied on water sample of
Pirallahi islands oil production polluted small lake water. The result is shown
with the comparison AAS in the table below.

- - —f 35
Analized object | Adsorbent Reagent 7+l ,mg/L Se
Vn
Water S R (0.357£0.015) - 107 0.02
AAS (0.364+0.016) - 107 0.04
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KOMIIVIEKCOOBPA30OBAHUE BAHAAHUA(V) C A30ITPOU3BOJAHBIMHU
IIUPOT'AJ/IJ1I0JIA-2,3,4 TPUTUAPOKCH 4-METOKCHUA30BEH30.1.

Bycana MapaaHoBa, Imuaud 3eiiHa10Ba
Jdxa6paua Mup3au, Pamuab Usiparos
Bakunckutl l'ocydapcmeennblil Yuugepcumem, A3ep6aiidicaH

vusala_chem@mail.ru

B HacTosilee BpeMsl NPH MCCJAEA0BAaHUS MHOTHX METa/JIOB LIMPOKO
NPUMEHSIOT NPOU3BOJAHBIE NMUPATAI0-2,3,4-TPUTHPOKCU-4 METOKCHA30-
6eH3041 (r). JlaHHBIA MeTO/| OTJIMYAETCs CBOEM YyBCTBUTEJbHOCTbIO U U36U-
paTesbHOCTbIO. [l03TOMY B Hauleld pa6oTe Mbl IPOBEJM UCC/EL0BAHUS KOM-
nJlekcoobpasoBaHue BaHajusA(v) Ha OCHOBe nuprawiona -2,3,4-Tpuruj-
pPOKCHU-4-MeTOKCHMa31ubeH30/ B NMPUCYTCTBUM KAaTHUOHHBIM NOBEPXHOCTHOAK-
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TUBHBIM BelllecTB LeTUINUpUAUHXA0pU] (urcl). Bbuio u3ydyeHo onTUMasb-
Hble yCJI0BHUSI KOMILJIEKCOOOpAa30BaHHUsI B KOMILJIeKcaX. Bbli ycTaHOBJIEH cO-
CTaB KOMILJIEKCA MeTOJlaM M30MOJISIPHBIX CEPUM U cTapuKa-6ap6aHess. Tak-
’Ke ONpesiesIU/IM MHTepBaJ/ NMOJYMHEHUs K 3aKOHy Gepa (Tabs1). Beuio ycra-
HOBJIEHO BJIMSIHUS NOCTOPOHHMX MOHOB M MACKHPYIOLIMX BeLleCTB Ha KOM-
MJieKkcoobpa3oBaHUe BaHaAusA(V) TeM CaMbIM Y/aJIOCh BBISBUTb, YTO €C/IU
CPaBHUTH C JINTEPATYPHBIMU JJAHHBIMH BCE KOMIIEKCHI OTJIMYAIOTCS BBICO-
Ko# u3bupartesibHOCTHIO [1,2].

Taomna
CnexkTpodoToMeTprUIeCKHEe XapaKTEPUCTUKH KOMILJIEKCOB
Komnnekc Pu Amax AL € Me:r [Topy. 3akony
Bepa, MKr/mi
Vr 5 408 21 5500 1:2 0,10-2,04
Vruncl 4 418 32 11000 1:2 0,10-2,04

M3 TabsuIbl BUAHO MPHU ONTHMa/IbHBIX YCIOBHUSAX KOMILJIEKCO06pa30-
BaHU4A B CB4A3HU C 3aBUCUMOCTH OT COEL[I/IHeHI/Iﬁ IIOBEPXHOCTHO AKTHUBHLIU Be-
IeCTB-LETUJINUPUAUHXJIOPH Mbl HAa0J/II01aeM CABUT B 6oJiee KUCIYIO CPeay
M BIIOC/IEACTBHUH YBEJIMYHMBAETCA KOHCTAHTA yCTOI‘/JI‘-II/IBOCTI/I 15 I/136I/IpaTeJ'Ib-
HOCTb KOMILJIEKCOB.
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YENI YARIMKECIRICI SUSOVARI MATERIALLARIN ALINMASI

Teymur ilyasll, Giinel Qahramanova,
Sitara Veysova, Rana Abbasova, Nigar Caforova
Baki Dévlat Universiteti, Azarbaycan
gun.aliyeva@inbox.ru

ddoabiyyat arasdirmalarindan balli olur ki, arsen xalkogenidloari ila lan-
tanid xalkogenidlari arasinda gedan qarsiligh tasir zamani yeni perspektiv
xassali slisavari va kristallik materiallarin alinmasi miimkiindiir. Siisavari
maddalar va elaca da, onlara miivafiq galen kristallik halda olan arintilar mik-
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roelektronikada, akustooptikada, “Vidikon” tipli televiziya verici borularinda
tatbiq sahalari tapmisdir [1-3]. Bu baximdan Ln-As-X (S; Se) tipli sistemlarda
arasdirma aparmag aktual masaladir.

Toagdim etdiyimiz isdo Ln-As-S (Se) sistemlori Ln (Ho, Er, Tm) -As-X (S;
Se) fiziki-kimyavi analizin kompleks metodlarindan istifade edorak tadgiq
edilmisdir. Biitiin tadqiq edilmis sistemlards siiselasma sahasi miiayyan
edilmis va sarhadlari daqiqlasdirilmisdir.

Siisolosmo sahoalori dagiqlosdirildikdon sonra siisavari arintilorin fiziki
va fiziki-kimyovi xassalori todqiq edilmisdir. Ho-As-S iiclii sistemindan olan
bazi kasiklar iizra slisovari arintilarinin fiziki-kimyavi xassalari dyrenilmisdir.

Er-As-S Ugli sistemi arintilarinin fotohassashigl tadqiq edilmis vo sis-
temda amala galan slisalarin xassalari tadqiq edildikdan sonra yeni funksional
maddalarin mévcudlugu miiayyanlasdirilmis va cadval 1-da qeyd edilmisdir.

Cadval 1
ErS-in qatiligdan asili olaraq slisalarin xassalari
Fotorezistorun novii ErS
0,5 mol% | 1,0 mol% 1,5mol% 2,0 mol% |3,0
mol%

Isci gorginlik, V 220 220 220 220 220
isci garginlikde miiqavimatin 139 141 175 158 140
dayismasi
isci saha, sm? 0,4x0,35 0,4x0,35 0,4x0,35 | 0,4x0,35 | 0,4x0,35
Qaranligda miigavimat, Pq, 2,3-1013 3,26-1013| 3,68-1011 |3,26-1013| 3,09-1015
Om-sm
isigda miiqavimsat, P;, Om-sm 1,65-1011 2,5-109 2,5-109 1,9-101t| 2,2-101t
Spektral hassasligin sahasi, mkm |0,40-1,40 0,40-1,45( 0,65-1,45 |0,40-1,50| 0,40-1,48

Tm-As-S ti¢lu sistemi todqiq edilorkan sistemda silisalosma sahasi miiay-
yan edilmis, siisovari arintilarin fiziki xassalari tedqiq edilmis voa sistemda
akustooptik xassali madds askar edilmisdir. Miisyyan olunmusdur ki,
Tm1,0AS445Ss549 torkibli slisenin sixhigr 3,30 q/sm3, optik gadagan olunmus
zolagin eni 2,01, saffafliq sahasi 0,66-12,5 mkm, maxsusi miiqavimat isa 109
Om-sm, Tmi2AS447Ss541 torkibli siisonin sixligi 3,36 q/sm3, optik gadagan
olunmus zolagin eni 1,98, saffafliq sahasi 0,72-12 mkm, maxsusi miigavimat
iso 108 Om-sm, Tm14As45Ss36 tarkibli siisanin sixlig1 3,39 q/sm3, optik gadagan
olunmus zolagin eni 1,95, saffafliq sahasi 0,78-11,2 mkm, maxsusi miiqavimat
iso 107 Om-sm, Tm15AS4652551,98 torkibli siisenin sixligr 3,41 q/sms3, optik
gadagan olunmus zolagin eni 1,91, saffafliq sahasi 0,80-10,55 mkm, maxsusi
miigavimat isa 107 Om-sm, Tm2As47,6Ss0.4 torkibli siisonin sixligi 4,47 q/sms,
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optik gadagan olunmus zolagin eni 1,88, saffafliq sahasi 0,85-9,8 mkm, max-
susi miiqavimat isa 107 Om-sm taskil edir.
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KESTERIT MINERALININ STRUKTUR ANALOQLARININ
SINTEZI VO XASSOLORININ ARASDIRILMASI

Firad 9sgarzada, Humay Hiiseynova, Yasin Coforov
Baki Dévlat Universiteti, Azarbaycan
esgerov14.08.2001 @gmail.com

Kesterit (Cu2ZnSnS4) tarkibli materiallar miiasir yarimkegirici texnologi-
yalarda, xiisusile giinas enerjisi sistemlarinda genis tatbiq sahasina malikdir.
Bu materiallarin ytlikssk fotoelektrik ¢evrilma samaraliliyi, toksik olmayan tar-
kibi vo genis yayilmis xammal manbalari onlarin atraf miihite uygun enerji
texnologiyalarinda iistiin moévqe tutmasina sabab olmusdur. Eyni zamanda,
CuzZnSnS, strukturunun alava elementlar vasitasils zanginlasdirilmasi natics-
sinds materialin xiisusiyyatlarinin yaxsilasdirilmasi va tatbiq sahalarinin ge-
nislandirilmasi maqsadils aparilan tedqiqatlar boyiik maraq dogurur. Bu te-
zisda CuzZnSnS, strukturuna miixtslif gatqi elementlarinin daxil edilmasi ila
alda edilmis struktur analoqlarin sintez tlisullar1 ve onlarin fiziki-kimyavi xas-
salari arasdirilmigdir.

Materiallarin hazirlanmasi prosesinds CuzS, ZnS, SnS ve kiikiird kimi
ylksak temizliys malik xammallar istifads olunmusdur. Hazirliqg marhalasinda
miixtalif qatq1 elementlari (masalon, Qallium (Ga), Kadmium (Cd) va indium
(In)) alave edilmisdir. Bu materiallar yiiksak temperaturda xiisusi idara olu-
nan mihitda "isti sixma" tisulu ilo sintez edilmisdir. Bu tisul sintez olunmus
niimunsalarin kristallik homojenliyini tamin etmisdir. Sintez prosesinds reaksi-
ya soraiti (temperatur, zaman va qaz miihiti) optimallasdirilmisdir.
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Tadgiqgatlar zamani niimunalarin analizinds rentgen difraksiya (XRD),
enerji dispersiya spektroskopiyasi (EDS) ve ultrabanévsayi-goriinan (UV-Vis)
spektroskopiyasi kimi miiasir analitik metodlardan istifade olunmusdur. XRD
vasitasilo materiallarin kristallik quruluslar1 vo faza dayisikliklori arasdiril-
misdir. EDS torkib analizini tomin edarak gatqi elementlorinin materialda ho-
mogen paylanmasini giymatlandirmisdir. Optik xassalarin dyranilmasi {li¢lin
UV-Vis spektroskopiyasi totbiq edilmisdir ki, bu da materiallarin isiq udma
xiisusiyyatlarini gostormisdir.

Arasdirmalar noaticesindo miuayyan edilmisdir ki, qatqi elementlarinin
novi va konsentrasiyasi CuzZnSnS4 strukturunun xiisusiyyatlarins shamiyyat-
li tasir gostarir. Masalan, Qallium alava edilmasi materialin gadagan olunmus
zonasl genislondirarak (1.4 eV-doan 1.7 eV-a gadar) glinas enerjisi texnologiya-
larina daha uygun hala gatirmisdir. Kadmiumun slave olunmasi elektrik keci-
riciliyinds shamiyystli artim temin etmisdir. indium ila zanginlosma natice-
sinds materiallarin ytliksak istilik sabitliyi ve asagi rekombinasiya itkisi miisa-
hida edilmisdir.

Noaticalor gostormisdir ki, CuzZnSnS4 asash struktur analoqglar1 yalniz
glinas enerjisi sistemlarinda deyil, hamginin termoelektrik cihazlar ve isiq
manbalari kimi sahslards ds perspektivlidir. Azarbaycanda bu clir materialla-
rin inkisafi alternativ enerji texnologiyalarinin tekmillasdirilmasina tohfs vera
bilar va 6lkanin enerji resurslarindan samarali istifadasini tamin eda bilar.
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SYNTHESIS OF Ni-Fe THIN FILMS
FOR THE WATER ELECTROLYSIS PROCESS

Sevinj Asadullayeval, Ulviyya Gurbanovaz
1Baku State University, Azerbaijan
2[nstitute of Catalysis and Inorganic Chemistry
named after acad. M.Naghiyev, Azerbaijan
ugurbanova92 @gmail.com

In the modern era, the increasing utilization of clean and sustainable en-
ergy sources has significantly raised the demand for hydrogen energy. One of
the most promising methods for hydrogen production is the water electrolysis
process. To enhance the efficiency of the hydrogen evolution reaction (HER),
highly active platinum-based electrocatalysts are commonly employed. How-
ever, the high cost and limited availability of these materials restrict their
large-scale application. Therefore, the development of nickel-based materials,
which possess abundant reserves and are more economically viable, as elec-
trocatalysts for the hydrogen evolution reaction represents a significant re-
search direction. In particular, the synthesis of Ni-Fe-based thin films with
high electrocatalytic activity, durability, and low production cost is one of the
current focal points of scientific research [1,2].

Various methods exist for the synthesis of Ni-Fe-based thin films with
electrocatalytic activity. The authors [3] synthesized Ni-Fe thin films on cop-
per substrates using a pulsed electrodeposition method under galvanostatic
conditions, both in the presence and absence of an ultrasonic field. The struc-
tural and morphological properties of the synthesized thin films were investi-
gated using X-ray diffraction (XRD) and scanning electron microscopy (SEM)
techniques. Additionally, Ni-Fe thin films were synthesized using an alterna-
tive solid-phase pyrolysis method. The effect of increasing temperature on the
crystalline structure of the films was studied, and XRD analysis revealed the
formation of a single-phase cubic spinel structure. The average crystallite size
of NiFe,0, in thermally treated samples was determined to be 28, 30, 42, and
53 nm at 500, 600, 700, and 800 °C, respectively [4].

In this study, Ni-Fe thin films were synthesized on Ni and Pt substrates
by dissolving in distilled water and investigated through the measurement of
linear and cyclic polarization curves. The electrolysis process was conducted
at a pH of 3.5, with a current density of 2.0 mA/cm?, for a duration of 3 hours
at room temperature.
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Compared to existing deposition methods, the electrodeposition tech-
nique is one of the preferred approaches for the synthesis of Ni-Fe-based thin
films. This method is economically advantageous, allows electrolysis to be car-
ried out at low temperatures, and enables precise control over the thickness
and morphology of the films, making it more favorable. By modifying the elec-
trolyte composition and the applied current parameters, it is possible to effec-
tively regulate the structural and functional properties of the resulting films.
Thin films synthesized by this method demonstrate high electrocatalytic activ-
ity and are widely applied in the water electrolysis process.
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Huriyyat Harunova?, Ulviyya Gurbanova?
1Baku State University, Azerbaijan
2[nstitute of Catalysis and Inorganic Chemistry
named after acad. M.Naghiyev, Azerbaijan
uqurbanova92 @gmail.com

The depletion of fossil fuels and their negative impact on the environ-
ment have driven the search for alternative energy sources. In this context, the
utilization of renewable, environmentally friendly, and sustainable energy
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sources has gained widespread attention. Among such energy sources, hydro-
gen holds a significant position. One of the efficient methods for hydrogen
production is the electrolysis of water. However, in the electrolysis process,
particularly in the anodic reaction (water oxidation and oxygen evolution), the
reaction proceeds slowly and requires high activation energy. To overcome
these challenges, the use of catalysts is essential.

Although noble metals such as Ru and Ir are currently considered the
most effective catalysts, their high cost and limited availability necessitate the
development of alternative catalysts [1]. In this regard, nickel-based electro-
catalysts synthesized via electrochemical methods play a crucial role in the
water electrolysis process. Due to its widespread availability, corrosion re-
sistance, high electrocatalytic activity, and electrical conductivity, nickel (Ni)
has been extensively studied for the hydrogen evolution reaction in various
electrolyte environments [2].

The efficiency of Ni-Zn-based catalysts in water electrolysis has been
remarkably high. Various methods are available for synthesizing these cata-
lysts. The authors [3] have experimentally investigated the structural and op-
tical properties of nickel (Ni)-doped zinc oxide (ZnO) thin films synthesized via
the chemical precipitation method. In the synthesis of ZnO, ZnCl,, EDTA, and NH;
reagents were utilized, and Ni was doped into ZnO using this method for the first
time. The results of X-ray diffraction (XRD) analysis confirmed that the ZnO:Ni
thin films were formed in a hexagonal wurtzite crystal structure.

Furthermore, Ni-Zn-based thin films were deposited onto a glass sub-
strate using the sol-gel spin-coating method, employing zinc acetate dihydrate
and nickel (II) chloride hexahydrate as precursors. The structural, morpholog-
ical, and optical properties of the synthesized Ni-Zn thin films were investigat-
ed using X-ray diffraction (XRD), ultraviolet-visible (UV-Vis) spectroscopy,
atomic force microscopy (AFM), scanning electron microscopy (SEM), and
Fourier-transform infrared (FTIR) spectroscopy [4].

In study [5], zinc-nickel (Zn-Ni) alloys were synthesized using an elec-
trochemical method. The optimal electrolyte composition and synthesis condi-
tions were determined to obtain alloys with different compositions. To evalu-
ate the electrocatalytic properties of the synthesized electrodes, polarization
curves were recorded, and Tafel parameters were calculated. Additionally,
cyclic voltammetry (CV) was employed to investigate the changes in the mor-
phological and electrochemical properties of the electrode surface as a result
of repeated cycles.

Additionally, the microstructure of the obtained electrodes was exam-
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ined using scanning electron microscopy (SEM), while the crystal structure
was determined through X-ray diffraction (XRD) analysis. The research results
indicated that the electrode fabricated from an alloy with 50% zinc content
demonstrated higher catalytic activity and durability compared to the other
samples.

The Ni-Zn alloy was obtained under galvanostatic conditions at a cur-
rent density of 2.0 mA/cm? for 16 hours at room temperature, with a pH value
of 2.5. To enhance the catalytic activity and corrosion resistance of the synthe-
sized catalyst, it was decided to incorporate a certain amount of phosphorus
into the catalyst composition. This also required a slight modification of the
electrolyte composition.
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NPUMEHEHHUE 4-[(E)-2-[4-(4-AMUHO®EHU/I) ®EHUI]AUA3EH-1-
na]6en30.-1,2,3-TPHOJIA B CIEKTPO®OTOMETPUYECKOM
ONPE/JIEJIEHUM NOHA MEJIM (11)

Hy6ap Asuega, [los1ax MamegoB, ®amua Yuparos
BbakuHckutl l'ocydapcmeeHHblll YHUsepcumem, Azep6atioxicau
eliyeva.nubar2021@gmail.com

JlJI1 KOJIM4eCTBEHHOTO ONpejieJIeHUs] MeJIn MCTOJIb3YIOTCA PasJindHble
MeToZpl [1]. BO/MBIIMHCTBO 3TUX METOJOB OTHOCHUTCA K CHEKTPOGOTOMETPH-
YECKOMY METOJy aHa/IM3a, KOTOPbIM XapaKTepHU3yeTcsl 3KCIPECCHOCThbIO, MPOC-
TOTOW M BBICOKUMHU aHAJIMTUYECKUMU BO3MOXKXHOCTAMHU. [lyis ciekTpodoTo-
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MeTpudeckoro omnpejenseHus Meaud (II) ucmosb3yT pasuyHbIE KJACCHI
OpraHHWYecKUX peareHTOB, CO/lepKall[UX JJOHOPHbIE aTOMbI, TAKHE KaK KUCJIO-
poa u asor. CieKTpodOTOMEeTPpUUECKUM METOJO0M HM3Y4eHO KOMILIEKCOO00-
pa3oBaHue uoHa Meau (II) c a3ocoegrHEeHHEM Ha OCHOBe MUporasioaa — 4-
[(E)-2-[4-(4-aMmuHOpeHMT)beHMI| Aua3eH-1-1i]6eH3o0.-1,2,3-Tpuou (R).

Cunte3 peaktuBa 4-[(E)-2-[4-(4-amuHodpenun)beHns]|auazeH-1-1]
6eH3uH-1,2,3-Tpuosia. B 200 mMsa crakaHe, CHaGXKEeHHOM MeIIAJKON U Tep-
MOMeTpOM, pacTBopsitoT 9,1 Mmu1 6eH3uMHA B 45 MJI pa36aBJieHHOW COJISTHON
KHCJIOTHL. PacTBOp oxyiaxkaaloT B 6aHe c JjieJisiHOW Bogou g0 0°C. Ilpu mepe-
MeIlMBAaHUU MeJJIEHHO MPUJIUBAIOT K HEMY OXJIQXJEHHbIN pacTBOp 7T HUT-
puta HaTpud B 20 mu BoAbl. OKOHYaHHE peaKLUHW [AUA30THPOBAHUA KOH-
TPOJIUPYIOT MO HOAKpaxMasbHOU Gymare. Yepe3 10 MUH moc/ie OKOHYAHUS
peak U HU30BITOK COJNITHOM KHCJOThI HEWTPANU3YIOT OCTOPOXKHBIM BHeCe-
HHUEM 2T KapboHaTa HaTpHUs, NOCJe Yero pacTBOp AO/IKEH JaBaTh CJIabOOKUC-
JIVIO peaKkLMI0 [0 KOHro KpacHoMy. [losiydeHHBIA pacTBOp AMa30COeAUHEHHUS
IpU TNepeMellNBaHUM IOCTENEeHHO MNPWJIMBAKT K oxJaxzeHHoMmy no 0°C
pactBopy 13,8r muporasiona B 16, 5 ma 36%-Horo pactBopa THAPOKCH/A
HaTpus U 35 MJI BOJIbl, K KOTOpPOMY fi00aBJjieH 1 r kapboHaTa HaTpust. Yepes 2
Y BbINABUIMM KpacuTesb OTQUIbTPOBBIBAIOT HAa BOpoHKe broxHepa. Boixon
1.13r.

Hon menu (II) B3aumogeiictByet ¢ 4-[(E)-2-[4-(4-amuHodenun)de-
HUJ |auaseH-1-wi]6eH3041-1,2,3-TprosioMm B ciaabokuciaon cpexae (pH 5,0) c
006pa3oBaHMEM UHTEHCUBHO OKpALleHHOTO KOMILJIEKCA C TEM e JIMTaHJ0M, C
MaKCUMaJIbHbIM MOTJIOIIEHUEM CBeTa NpHU JJirHe BoJaHbl 490 HM. A 4-[(E)-2-
[4-(4-amunodennn)benun|guazes-1-uia]6eH30-1,2,3-Tpuoa1 UMeeT MakCH-
MaJIbHOEe MoTrJiouleHue cBeTa npu AJjuHe BoJiHbI 400 HM. CocTaB KOMILJIEKCa
Cu:R=1:2, MmonsipHbI¥ K03dPULMeHT noryouieHus paBeH 25500. CobatogeHune
3akoHa bepa HabJs0/jaeTcs B Auana3oHe KoHleHTpanui 0,31-2,2 MKr/MJ1.
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Hayka, 199, c.279
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NIiKELIN (II) UOMUMi KOMPONENT iSTiRAKINDA 2,2,3,4-
TETRAHIDROKSI-3-SULFO-5-NITROAZOBENZOLLA 9MOLO GOTIRDIYi
MUXTOLIF LIQANDLI KOMPLEKS BIRLOSMOLORIN
SPEKTROFOTOMETRIK T9DQIQI

Fidan Tagiyeva, Rohmina Mammadova, Farido Mommadova
Baku State University, Azerbaijan
myself20033011@gmail.com

ddabiyyatdan malumdur ki, piroqgallol asasinda sintez edilmis azobirlas-
moalar bir ¢ox metallarin spektrofotometrik tayininds istifada edilir [1]. Elaca
da tadqiq olunan reaktivindan istifada etmakla sathi aktiv maddalar istirakin-
da nikelin tayini metodikasi islanilmisdir [2]. Miiayyan edilmisdir ki, sathi ak-
tiv maddslar istirakinda amalagalon miixtsalif ligandli kompleks birlagsmalarin
hassaslilig1 va segciciliyi yliksak olur.

Toqdim edilon isda nikelin(Il) R-la amala gatirdiyi binar kompleksa an-
tipirin ve 4-aminoantipirinin tesiri dyrenilmisdir. istifads olunan azo birlosma
satisda olmadigina gors 6ziimiiz tarafindan sintez edilmis qurulus ve xassalari
IQ vo NMR spektroskopik metodla tadqiq olunmusdur.

Reaktivin formulu

HO;3S OH HO OH
0,N

Miixtslif ligandli kompleks amala galmanin pH-dan asililig1 ¢ixarilmis-
dir. Alinan naticaye asasan miiayyan edilmisdir ki, NiR kompleksinin pHopc =4
oldugu halda miixtslif ligandli komplekslards pHop: =3 olur, yani kompleks
amoalagalma turs miihita siirtisiir. Miixtslif ligandli komplekslarin dalga uzun-
luglarinda binar kompleksa nazaran bataxrom siirtisma miisahida olunur(cad-
val).Molyar udma amsallarinin giymatlari hesablanmisdir. Cadvaldan goriin-
diiyti kimi bu giymatlar binar kompleksdan ytiksakdir.

Kompleks amslagalmada istirak eden komponentlar nisbati izomolyar
seriyalar va starik barbanel metodu ila tayin edilmisdir. Daracali qrafik quru-
laraq Ber ganununa tabegcilik intervali miiayyan edilmisdir. Kompleks amala-
galmaya kanar ionlarin va pardalayicilarin tasiri 6yrenilmisdir. Cadvalds ted-
giq olunan kompleks birlagsmalarin asas spektrofotometrik xarakteristikalari
verilmisdir.

187


mailto:myself20033011@gmail.com

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

Kompleks PpHopt A € Kompleksin | Ber qanununa
torkibi tabecilik/ml
Ni-R 459 1600 1:2 0.12-2.32
Ni-R Aut 469 19600 1:2:2 0.7-2.32
Ni-R-4 Am. 472 20800 1:2:2 0.7-2.32
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IRON-BASED THIN FILMS
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Iron chalcogenides are of great interest for physicists and chemists. Alt-
hough their superconducting transition temperatures are typically lower than
those of iron pnictides, iron chalcogenides exhibit lower anisotropies with
very high upper critical field slopes near the superconducting transition tem-
peratures. They, cheap and environmentally benign materials that have seen
extensive research across a range of applications. These include hydrogen
evolution, photovoltaics, Li-ion batteries, high temperature superconductors,
supercapacitors and memory devices [1-3]. The iron chalcogenides are formed
several compounds from the common valence states of Fe and Ch: FeCh,
F62Ch3, F63Ch4 and FeChz [4—]

Iron-based thin films has been deposited by several deposition techniques,
spray pyrolysis, including solution method, DC magnetron sputtering, sol-gel spin
coating, electrochemically method etc. Among various deposition techniques elec-
trochemically is a simple, very easy, costeffective and efficient technique for large
area depositionof films with the nice microstructural control.

In this work, the kinetics and mechanism of the electroreduction of iron
ions are studied from aqueous electrolyte. For this on the Pt and Ni substrates
was determined the electroreduction potential region of iron ions. After, the
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influence of some factors on the electroreduction process was studied.
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Recently, there has been remarkable attention on metal oxide semicon-
ductors (MOS) due to their optical, electrical, and thermal properties that
make them unavoidable in technological frontiers like nano-electronics, solar
cells, sensors, and photo catalysis [1]. They are highly sensitive and have a
very short response time when engineered in the nanoscale [2]. Cupricoxide
(CuO0) is one of the well-known p-type transitionmetal oxide materials with a
narrow band gap (1.2-1.9 eV). CuO has received considerable attention in re-
centyears due to its unique properties and wide applicationrange in gas sen-
sors, biosensors, solar cells, high Tc superconductors, lithium ion batteries,
catalysts etc [3-4]. CuO has been an interesting materialbecause of its low cost,
non-toxicity, abundant availabilityand relatively simple formation of oxide.
Thin films of CuO has been deposited by several deposition techniques, includ-
ing solution method, DC magnetron sputtering, sol-gel spin coating, successive
ionic layer adsorption and reaction, spray pyrolysis, electrochemically method
etc. Among various deposition techniques electrochemically is a simple, very
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easy, costeffective and efficient technique for large area depositionof films
with the nice microstructural control.

In this work, to obtain thin CuO films, we first deposited Cu on Ni sub-
strates from an electrolyte of the composition CuCl; + H;0. Then, using the elec-
trochemical method at different anodic potentials, we oxidized these samples.

The obtaining of thin films was confirmed by X-ray phase analysis.
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Ferric ions play an important role in various natural processes, signifi-
cantly influencing biological, geological, and environmental systems. Pollution
of water is of the most important problems nowadays, which needs to be ur-
gently solved. Ferric ions are among the water contaminants. It is a natural
mineral that is always present in any water in a certain amount. The allowable
limit for total iron in drinking water is 0.3 mg/L. Water with concentration of
Fe(IIl) higher than 1 mg/L is unsuitable not only for drinking, but also for
technical needs.

Thus extraction and mobilization of ferric ions are vital for both envi-
ronment and humanity. Understanding the dynamics of ferric ions is crucial
not only for ecological studies but also for industrial applications such as agri-
culture, water treatment, and mining.

In this work the application of synthetic adsorbent based on maleic an-
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hydride styrene copolymer and triphenylguanidine for adsorption of ferric
(III) ions was investigated. Equilibrium concentrations of metal ions in solu-
tion were determined by using bis-[1,2,3-trihydroxyphenylazo]-benzidine as a
reagent at Amax=490 nm, pH=5.

Various factors affecting adsorption process were studied, i.e. influence
of pH value, contact time, ionic strength and concentration of ferric (III) ions.
Results show that the highest adsorption is observed at pH=4 and after 60
minutes. Presence of K* and Cl-ions doesn’t affect adsorption of Fe(Ill) by the
synthesized adsorbent.

Graph of dependence of adsorption capacity on concentration is given in
Figure below. It shows that maximum adsorption capacity is equal to 267,8

mg/g.
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Figure. Adsorption isotherm

Desorption studies have shown that the best eluent for ferric ions is
2,0 M HNOs solution.
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AgsGeXe- Ag7GeXsl (X-S, Se) SISTEMLOIRININ FIZiKi-KiMYaVi TODQIQi
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Son illarin tadgiqat islari imumi formulu Al;BVXsY (Al-Cu, Ag; BIV-Si, Ge,
Sn; X-S, Se, Te; Y=C], Br, I) olan halogenli argirodit birlasmalarinin bir sira qiy-
moatli funksional xassalare malik oldugunu gostarmisdir[1-4]. AlgBVXe tipli bir-
lasmalardan fargli olaraq, onlar bu sinif birloasmalarin yiiksak temperaturlu
modifikasiyalarina xas olan kubik sinqoniyada kristallagirlar. Onlar effektiv
termoelektrik xassalarina va yiiksak ion keciriciliyine malik materiallarin ha-
zirlanmasi liciin alverisli baza birlasmalari hesab olunurlar [4].

Oddabiyyat malumatlarinin analizi gdstarir ki, AlgBIVXs va Al;BIVXsY tipli
birlasmalar arasinda qarsiligh tasir xarakteri praktiki olaraq tadqiq edilmayib.

Tagdim olunan isin maqsadi AgsGeSs-Ag7GeSsl vo AgsGeSes-AgrGeSesl
sistemlarinds faza tarazliglarinin tadqiqi ve yeni dayison tarkibli fazalarin
alinmasi olmusdur.

Gostarilan sistemlarin ilkin birlosmalari elementar komponentlarin gar-
siligh tesiri ilo vakuumlasdirilmis (~10-2 Pa) kvars ampulalarda ikizonali maili
sobada sintez edilmisdir. Todgiqat ii¢iin arintilar avvalcadan sintez ve identifi-
kasiya edilmis birlasmalardean vakuum saraitinde hazirlanmisdir. Alinan
niimunsalari tarazliq halina gatirmak {i¢iin onlar 770 K-ds uzun miiddat (500
saat) termiki emal edilmislar.

Sintez olunmus niimunalar DTA (NETZSCH DSC 404 F1 Pegasus) vo RFA
(Bruker D8 ADVANCE difraktometr, Cu-K, stialanma) metodlari ils tadqiq edil-
mislar.

Alinan difraksiya manzaralari Topas V3.0 Software Bruker proqramin-
dan istifads etmakla analiz edilmis ve gafes parametrlari hesablanmisdir.

DTA noticalari asasinda AgsGeSe-AgrGeSsl va AgsGeSes-AgrGeSesl sis-
temlarinin faza diagramlar1 qurulmusdur. Milayyan edilmisdir ki, har iki sis-
temds xalkoyodid birlasmalari asasinda genis bark mahlul sahalari amala ga-
lir. AgsGeSe vo AgsGeSee asasinda bark mahlullarin homogenlik sahalari miiva-
fiq olaraqg 5 vo 10 mol% tartibindadir.

Alinmis naticalar tarkiblari vo xassalari toanzimlona bilon funksional ma-
teriallarin alinmasi ii¢iin istifada edils bilar.
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CusGeSs-AgsGeSes SISTEMINDO YUKSOK ENTROPIYALI FAZALAR
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Mis va giimiisiin agir p-elementlarin xalkogenidlari ilo amala gatirdiyi
birlasmalar, xtlisusila AlgBVX¢ (Al -Cu, Ag; BIV-Si, Ge, Sn; X-S, Se, Te) imumi for-
muluna malik argirodit ailasi birlasmalari qiymatli funksional xassalarina gora
tadqiqatgilarin diggat markazindadir. Bu fazalarin bir ¢coxu ekoloji cahatdan
tohliikasiz materiallar olub, termoelektrik, optik, maqnit, fotoelektrik va s. ki-
mi unikal xassalara malikdir [1,2]. Bu materiallarin xassalarini, xlisusan da
termoelektrik gostaricilarini optimallasdirmagin yollarindan biri onlar asasin-
da yiiksak entropiyali arintilarin (YE9Q) alinmasidir. YEO an az1 bes element-
don ibarat olan va har birinin migdar1 imumi terkibda 5-35 at. % olan arinti-
lardir. YE9Q-nin asas xiisusiyyati, termodinamik cahatdan sabit, birfazal ve
yliksak mohkamliya malik bark mahlul fazalarinin formalasmasidir. Bu arinti-
lar yiiksak mexaniki méhkamlik, asinma va korroziyaya garsi davamliliq, mag-
nit, termoelektrik va s. funksional xassalarla xarakteriza olunurlar [3,4].

Isde moagsad CusGeSs-AgsGeSes sistemindo yiiksak entropiyali xalitola-
rin alinmasi va xarakteriza edilmasidir.

Tadgiqatlar liglin avvalca CugGeSs, AgsGeSes birlasmalari sintez edilmis-
dir. Sintez yiiksak tomizliye malik elementar komponentlarin kvars ampula-
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larda vakuum soraitinda birge aridilmasi ils iki zonal rejimds aparilmisdir. il-
kin birlasmalar sintez va identifikasiya edildikden sonra miixtalif nisbatlarda
birgs aridilarak CusGeSs-AgsGeSes sisteminin xalitolori hazirlanmigdir. Alinan
xalitalor 900 K-do 500 saat termiki emal edilmisdir.

Sintez olunmus niimunalar DTA va RFA {isullari ilo tadqiq edilmisdir. Di-
ferensial termiki analiz ticiin NETZSCH 404 F1Pegasus cihazinda, Rentgenfaza
analizi CuKy stialanmasindan istifads etmakls Bruker D2 PHASER difrakto-
metrindo aparilmisdir. Alinan difraksiya monzaralori Topas V3.0 Software
Bruker proqramindan istifade etmoklo analiz edilmis vo gofos parametrlori
hesablanmisdir.

DTA va RFA naticalari asasinda miiayyen edildi ki, CugGeSs - AgsGeSes
sisteminda ilkin birlesmalarin yiiksek temperaturlu kubik modifikasiyalar1
arasinda fasilasiz, asagl temperaturlu modifikasiyalar1 asasinda isa genis bark
mahlullar sahalari amals galir. Bark mahlullarin amala galmasi ils ilkin birlas-
malarin polimorf ¢evrilma temperaturlarinin azalir. Naticeds, sistemda 40-80
mol % AgsGeSes tarkib intervalina aid biitiin arintiler birfazalidir va kubik qu-
rulusda kristallasirlar (F. qr. F-43m). Bu fazanin 36-64 mol % AgsGeSes tarkibli
niimunsalari yiiksak entropiyali xalita hesab oluna bilar.
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Diinya ahalisi ildon ilo artmaqda davam edir. 1900-cu ilda diinya ahali-
si 1.6 mlrd idiss, artiq giiniimiizds bu ragom 8 milyardi ke¢cmisdir. Alimlarin
fikrinca 2040-c1 ilds bu regem 10 milyarda ¢atacaq. 9halinin artimi arzaga
olan tslobati da artirir, naticada pestisidlordan istifade da artir. Bitkilarin
mahsuldarligini artirmaq maqsadi ils istifada olunan giibralar har zaman iire-
kacan naticolor vermir. Giibralorin uzun miiddst vo artiq miqdarda istifada
olunmasi torpaqlarda agir metallarin y1gi1lmasina sabab olur, naticade mahsul-
darliq azalir, torpaglarin miinbitliyi azalir, straf miihitin ¢girklonmasina sabab
olur. Agir metallarla ¢irkloanmis torpaqlari barpa etmak olduqca ¢atin bir pro-
sesdir. Cu, Zn va Cd giibralardan uzun miiddat istifada edildiyi zaman torpaqg-
da toplanma potensialina malikdir. Fosforlu giibralar kand tasarriifatinda ge-
nis istifada olunan va torpaqglarin agir metallarla cirklanmasina sarait yaradan
giibralardan biridir. Bu glibralar gida zancirins daxil olaraq insan ve heyvanla-
rin badanina daxil ola va zaharloanmaya sabab ola bilarlar.

Agir metallar torpagin bir hissasi hesab olunur, lakin onlar yiiksak
konsentrasiyada olduqda torpaq va insanlar tli¢lin zararli tasira ¢evrilirlar. Be-
la oldugu halda, onlar toksikant kimi gabul olunurlar. Torpaqglarda Cd metali-
nin toplanmasi tez-tez rast galinan problemlardandir. Torpaqda agir metalla-
rin toplanmasina onun pH saviyyasi tesir gostarir. Bela ki, pH saviyyasinin
asag1 olmasi agir metallarin hallolma qabiliyyatini va bitkilar tarafinden ma-
nimsanilmasini artirir. Cu adaten turs torpaqlarda daha cox olur. Torpaqda
onun yuksak miqgdarda toplanmasinin asas sabablarindan biri Cu asash fungqi-
sidlardan istifads olunmasidir. Cd toksikliyi bitkilords mineral ¢catismazligina
sabab olur. Pb-nin yliksak konsentrasiyasi miixtalif fizioloji va biokimyavi ¢a-
tismazliqlara sabab olur.

Natice etibari ils, pestisidlarin geyri-pesakar, kortabii istifadssi tor-
paqglarin agir metallarla cirklonmasina gatirib ¢ixara bilar. Belalikls, pestisid-
lor torpaqlarin faunasina, florasina, fiziki-kimyavi va bioloji xiisusiyyatlorina
birbasa va dolayi yolla manfi tasir gostarir.
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XLORAROMATIK KARBOHIDROGENLORIN HETEROGEN KATALITIK
ZORORSIZLISDIRILMISI VO KATALIZATORUN REGENRASIYASI

Giilsiim Aliveval*, Aysel Sirinova® Ulkar Sabizada!,
Safaq Vakilovaz, Elmir Babayev123*, Arif 9fandi3
1Baki Dévlat Universiteti, Azarbaycan
2Azarbaycan Dévlat Neft va Sanaye Universiteti, Azarbaycan
3akad. M.Nagiyev adina Kataliz va Qeyri-tizvi Kimya Institutu, Azarbaycan
elmir.magsadoglu@gmail.com

Aromatik halqali tizvi birlasmalarin tarkibinda xlor atomlarinin olmasi
ilo xarakteriza olunan maddalar qrupunu ham sanayeda, ham ds laboratoriya-
larda genis tetbiq sahasina malikdir. Bels ki, onlar kimya sanayesinda boyalar,
laklar, plastifikatorlar, pestisidlor, herbisidlor vo derman preparatlarinin is-
tehsalinda, aczagiliqgda va parfiimeriyada, laborator saraitda isa lizvi sintezlar-
da hoalledici kimi edilir. Bu ciir birloasmalar ekoloji ve toksikoloji tasirlari ila
xarakteriza olunur. Xloraromatik birlasmalar biodeqradasiyaya qarsi davaml
olub canli organizmlarda bioakkumulyasiya eda bilir, hamcinin, dioxinlar kimi
tahliikali mahsullarin amala galmasina sabab ola bilar. Buna géra ds, xloraro-
matik karbohidrogenlarin istehsali va istifadasi ciddi ekoloji nazarat altinda
saxlanilir. Onlarin zararsizlasdirilmasi isa muxtslif fiziki, kimyeavi ve bioloji
tisullarla aparilir. Zararsizlagdirma ligtin
adsorbsiya ve membran filtrasiyasi kimi fiziki tisullar, biodeqradasiya va fito-
remediasiya kimi bioloji metodlar, hidrodexlorlasma, fotokimyavi, termal va
katalitik oksidlasma kimi kimyavi metodlar istifads olur. Biitiin bu metodlar
xloraromatik birlasmalarin ekoloji tasirini azaltmagq ti¢iin segilir ve vaziyyoata
uygun secilir. Tatbiq olunan metodlardan katalitik oksidlagsma tisullu xloraro-
matik birlagsmalarin zararsizlasdirilma iiciin daha asag1 temperatur va enerji
sarfiyyati ilo hayata kegirilon metod kimi genis istifads olunur. Bu metodda
xloraromatik birlosmalar oksigen va ya digar oksidlasdiricilarin istiraki ila

parcalanir.

katalizator,300—-500°C
RCIx+0; M+CO,+HCI

*R= bir niivali aromatik halqa, X=1-6, M=maqgsadli mahsul

Katalitik oksidlosma ti¢lin tarafimizden asasen Mn, Mo, Cu, Fe, V, Ti, Zr,
Sb metallar1 asasinda hazirlanmis katalizatorlar istifads olunmusdur. Bu kata-
lizatorlar malum hazirlama iisular ile hazirlanmis va xloraromatik karbohid-
rogenlarin katalitik zarasizlasdirilmasinda testdan kecirilmisdir. Qeyd olunan
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metal oksidlari istirakinda CO, ve HCl-a gadar tam parcalanma va daha az zs-
rarli magsadli mahsul almaq mimkiindiir. Lakin bu clir proseslards zaman
kecdikca katalizatorun aktivliyi polikondeslagsma mahsullari vo koks amalagal-
ma sababindan azalir. Bu sebabdan tarafimizdan katalizatoru CO+0; birga re-
genrasiya tisulundan istifads etmakls taqriban 400°C temperaturda 6-10 saat
miiddatinda tam regenrasiya etmak miimkiindiir. Regenrasiya ila katalizator-
lar avvalki aktivliyine gadar barpa oluna bilir. Deaktivlasmaya ugramis katali-
zator davamli olaraq barpa edile vo 10 sikla gadar aktiv islayo bilmasi dyro-
nilmisdir.

9dabiyyat
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KOHTPYKTUBUCTKOE UCCJIEAOBAHUE IOHUMAHHWA CTYAEHTAMU
HAYYHOM JEATE/JBLHOCTH YYEHBIX-XUMHKOB

Cuma MyctadaeBa, AiiTeH AcKepoBa, XamMe[, AcagoB, Xaaua Harues
Bakunckutl l'ocydapcmeennblii YHusepcumem, AsepbaiidicaH
aytenasgarova@bsu.edu.az

[loHMMaHHe TOTO, KaK yUeHble-XUMHUKHU CO3/AI0T 3HaHUS], IOMOTaloL1e
Jly4yllle TOHMMaThb OKpY>KalolUlMi Hac MUp, UMeeT pellawllee 3HaYeHUe He
TOJIBKO JJIS TeX, KTO HelOoCpPeJCTBEHHO 3aHAT B 06JIaCTH HAyKH, HO U JJIs
BCeX 4YJIEHOB 0611ecTBa. [IpaBubHO chOpMUPOBaHHbIE MPEJICTABJIEHHUS 1103~
BOJIIOT MPUHUMAaTh 60Jiee KOHCTPYKTUBHbIE peElIEHUs MO0 HAy4YHO-TEXHU-
YeCKUM BOIPOCAM U CHWXKATb BOCHPUHMMUYUBOCTH K MCEBAOHAyYHbIM yTBEp-
KJIEHUSIM WJIKM BBOJSINMM B 3a0JIy’KJeHHEe HaydyHBbIM JJaHHBIM. UMeHHO mo-
3TOMY, BCe MeX/IyHapoJHble 06pa3oBaTe /ibHble CTAHJAAPThl HANpPaBJEHbI Ha
TO, YTOOBI OpPraHW30BaTh MaKCUMAJIBHBIA JOCTYI CTYAEHTOB K Hay4YHOMU
NpaKTUKe KaK B Y4eOHBIX J1abopaTOpUSIX TaK U CaMOCTOSITEJIbLHOUN HcCJefio-
BaTeJIbCKON AeATeNbHOCTU. [IpU 3TOM, CTY/eHThI-XUMUKHU, 0Oydatouuecs u
M0 CTeNeHH OakajaBpyUaTa U MaruCTPaTyphbl MOJAY4al0T BO3MOXKHOCTb Y4acT-
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BOBAaTb B NOJJIMHHOM HCCJIEJOBAaHUH, UTO CAYKHUT MJIATGOPMOH AJ151 NOJTHON
BOBJIEYEHHOCTH CTYAEHTOB B IPAKTUKY yUeHBbIX.

Yye6Haa JsabopaTopusi, Kak NPOCTPAHCTBO [Jis1 B3aUMOJENCTBUA C
NOAJJMHHBIMUA HAay4YHbIMHU OTKDPBITUSAMH, 4aCTO OTKJIOHAETCA OT 3TOW LiesH.
YacTo y4eOHbBIN 3KCIIepUMEHT KakK MeTOJ, OTPaHUYMBAeT HAayKy B PaHHLIAX
HeCKOJIbKUX L1aroB OTKJIOHSSACh OT JUHAMHUYHOW IPHUPO/bl HAYyYHOU paboThl.

B paMkax y4ye6GHOM J1aGOpaTOPUU He YJAeTCsl MOJHOCTbI CMO/IeJUpO-
BaTb peaJibHYI0 Hay4yHYIO JefTeJbHOCTb U CTYJeHTbl OKa3blBalOTCA BHE pe-
aJIbHOM HayKH, YTO He COOTBETCTBYET HJiee BOBJIEUYEHHOCTH, IpoNaraiupy-
€MOU B MUPOBOM JIUTEPATYpE.

Halle KOHCTPYKTUBUCTKOE HCCJIeJOBaHUe HAMlPaBJeHO Ha YCTpaHeHue
3TOro pa3pbiBa NyTeM U3Y4YEHUs TOTO, KaK CTyAEeHThI-XMMUKH, y4acTBYIOLIMe
B HAy4YHBIX MCCJeJ0BAaHUAX U BOCIPUHHUMAIOT [JeATeJbHOCTb Y4eHbIX. MbI
CTPEMUJINCh ONpPeJe/NNTh, KaKyl AeATeJbHOCTb CTYAEeHTbl BOCHIPHHUMAIOT
KaK Hay4yHY0, U OLleHUTb COOTBETCTBUE 3TUX NpPeACTaBJeHUN C peabHbIMU
BUJAMU JeSITeJbHOCTU yuyeHbIX. Mbl BbIGpaJii UMEHHO 3TOT BONPOC JJIsI UC-
c/e[l0BaHUSl TaK KaK 10 HalleMy MHEHUIO OH HalpaBJjeH Ha yriay6JeHue
Halllero MOHUMaHUs B3TJIAZ0B CTYAEHTOB Ha NIPAKTUKY YYeHBIX ¢ 6oJjiee IIH-
POKOM Lie/IbI0 NOBbILIEHUA HAyYHOU I'PaMOTHOCTHU U 00pa30BaHUsl.

B HalleM KauecTBEHHOM HCCJ€[0BaHUU UCIOJb30BaJUCh CTPYKTYPHU-
pOBaHHblEe HHTEPBbIO CTYJAEHTOB OakajaBpuaTa Mo crnepuasbHocTsM «IIpe-
nojaBaTesib XUMUU» 4-ro Kypca obydeHus: (12 ctyzeHToB). Bece cTyneHThI
OBl BOBJIeYeHbl BO BCe BU/Ibl aKTUBHOCTEH y4YeHbIX UcCe[j0oBaTe/ell B pas-
HbIX 06J1acTAX GyHAaMeHTaJbHOU XUMUHU.

BbISICHU/IOCH, YTO CTYAEHThl BOCIPUHUMAIT HAyKy KakK HUAeaJu3upo-
BaHHbBIM MOIIArOBBIY, ENHOM, IMHEWHBbIN NpPOLECC, IPUYEM B CJy4yae OTKJIO-
HEeHHUs] OT 3TOW MOCJef0BaTeJbHOCTH, MOT'YT BO3HUKHYTbH OIlpejeseHHble
HeraTHBHble IOCJEeJCTBUSI OCOOEHHO JJs HauUHAWOIIUX HcclefoBaTeseld
(pelreHHe HeaKTyaJIbHOW HAy4YHOU Mp06JeMbl, AY6JIUPOBaHUE HCCIeJOBAaHUI
JPyTUX YYEHBIX U AP.) .

I3TH pe3yJsbTaThl COTIACYIOTCS C TPeJbIAYIIUMHU UCCIeJOBAHUSIMH KOH-
LeNLUUH Hay4YHbIX UCCJIeLOBAaHUHN CTYJEHTOB-XMMHUKOB W IPUBJIEKAIOT BHHU-
MaHHMe K He00X0MMOCTH JajIbHel el oJlep>KKH B OKa3aHWU NTOMOLIY CTY-
JleHTaM B yCOBepLIeHCTBOBAaHUM UX BOCIPUATHSA TOTO, YTO JeJal0T yuyeHble U
BOBJIEYEHHUH UX B HayKYy.
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INTERAKTIV VISUALLASMA TEXNOLOGIYALARININ
ASAGI SINIiF KIMYA TODRISINDD TOTBIQi

Giilnar Quliyeva, Aytan 9sgarova, Xommad 9sadov, Xalil Nagiyev
Baki Délat Universiteti, Azarbaycan
aytenasgarova@bsu.edu.az

Vizuallasma dedikds realligi miisahide etmani tomin edan ha hansi bir
tistil, vizuallama modeli dedikde isa Gyronilon obyektin tobistini imitasiya
edan model nazarda tutulur. Hal hazirda da kimyabtadrisinda miixtslif vizual-
lasma texnikalar istifade olunur. Masalan: intellekt xaritalari (ve ya mental
xaritalar, assosiativ xaritalar, mental map) - har hansisa ideya ve konsepsiya-
nin ifadasi liciin yaradilan xaritalaridir ki, burada asas va ikinci daracali anla-
yislar va onlar arasinda olan salaqlar aks olunur, bir sézls, ideyalarin sistemlas-
masi ti¢lin olan bir alatdir ki, boyiik hacmda informasiyalarin yadda qalmasi-
na, beyin hamlalarin kecirilmasina komak edir.

Biliyin vizuallasma tisulu olaragq, interaktiv vizuallasma son illards kimya
tadrisinda boyiik maraq yaratmasinin asas sababi onun statik tadris modelin-
don dinamikas, ikiél¢iili formatdan ¢oxdl¢iilii formata kegidds aparic1 glivve-
lardan biri olmasidir.

Yeni nasil dyrancilar stasionar cadval ve sakillarden, animasiyalara va si-
mulyasiyalara istigamatlondiyinden, miiasir tadrisi interaktiv vizuallagsmasiz
artiq tasavviir bela etmak olmur. Beynalxalq tacriibaya nazar yetirdikds isa
hatta virtual va alava realliq vasitlarinin ds t5adrisds yer adigini1 miisahids et-
mis olariq. Interaktiv vizuallasma texnoloigyalarina onlinevirtual laboratori-
yalar, rogomsal tadris resurslari,

Taqgdim olunan tadigat isi orta maktab 7-ci sinif sagirdlari arasinda haya-
ta kegirilmisdir. Todgiqatin magsadi IVT-nin sagirdlarin éyrenmasina tesirini
gyronmakdir. Tadgqiqat ticiin isa BASF interaktiv vizuallasma texnologiyasin-
dan istifada olunub. Oyranma ii¢iin kimyada «Qarisiglarin ayrilmasi» mévzusu
secilib.

Tadqiqatin hipotezi - Interaktiv vizuallasma texnologiyalar vasitasi ila
tadri ke¢gmis sagirdlar s¢cilmis mévzunu daha yaxsi qavrayacagq.

Pedqaoji eksperiment li¢lin har qrupda 20 sagird olmaqla kontrol va eks-
perimental qruplar yaradilmis, naticalarin obyektiv qiymatlondirilmasi ni te-
min etmak liclin har iki qrup ticlin eyni miiallim tadrisi hayata kecirmisdir.

Sagirdlara onlarin pedaqoji tacriibada istirak etiklari barade malumat ve-
rilmamisdi. Oyranma hayata kegirildikden sonra miisllim sagirdlarls frontal
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sO6hbat aparir va sonda har bir sagird 10 daqiqalik yoxlama isini yazir. Yazi
isinda aksini tapmis suallar yalniz kecirilo m6évzunu ahats etmis olur.

Tadqiqatin naticalarine asasen IVT-lorin biliyin vizuallasma alati olaraq
kimya todrisinde boyilik potensiala malikdir. Bu potensial iki istigamotda
0zlnil gostarir. Birinci novbate sagirdlar iiciin sarbast dyranma va tadqiqat
miihitini yaradaraq, onlarin tadriss motivasiyasini artirir va 6yranmani daha
anlamli, bilyin iss uzunmiidastli olmasina sabab olur. kinci novbada isa,
miiallimlarin tockilatcilig, idaracilik, fasilitatorluq funkasiyalarini ikisaf et-
dirmyos komak olur.

KiMYA DORSLORINDO OYUN TEXNOLOGiYALARINDAN
ISTIFADO ETMOKLO TODRISIN EFFEKTIVLIYININ ARTIRILMASI

Miijds 9liyeva, Nargiz ohmadova, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
nezerovamujde@gmail.com

Hal-hazirda kimya tadrisinin baslica vazifalarindan biri miiasir interak-
tiv metodlardan diizgiin istifads edarak, tahsilin samaraliliyini ve effektivli-
yini artirmaqdir. Kimya darslarinda sagirdlards tedris olunan maragin for-
malasmasinda didaktik oyunlar boytk rol oynayir. Dars zamani sagirdlarin
idrak faaliyyatini stimullasdirmaq li¢lin oyun metodlarindan genis istifada
edilir.

Oyun texnologiyalarindan diizgiin istifade zamani kimyani 6yranmsa pro-
sesi intensivlasir, sagirdlar hartarafli inkisaf edir. Kimya darslarinda oyun
texnologiyalarinin tatbiqi zamani sagirdlarin fonna maragi artir, 6yranmayas
va ugur qazanmalarina imkan yaradilir.

Kimya fonnini tadris edarkan sagirdlarin tadris olunan fannin ham anla-
yislarina, ham da bacariglarina yiyslanmalari nazarda tutulur. Bununla bels,
bazi anlayislar o gadar miicarrad va ya miirakkab ola bilar ki, bazi talabalar
onlar1 basa dismakda ¢atinlik ¢oka bilar. Eynils, bazi bacariqlar miiayyan sa-
bablardan asanligla dyranils bilmaz. Bu baximdan kimyanin tadrisi zamani
oyun va simulyasiya tisullari1 ¢ox zaruri va faydalidir.

Oyun vasitasile 6yronma zamani miiallim sagirdlarin tasavviirlarini top-
laya bilir. Miisllim ehtiyac bildiyi zaman miixtalif tolimat ve dastayini verir.
Oyun metodundan istifads zamani miiallim sagirdlara bir mévzunu miixtslif
perspektivlarda va kontekstlarda 6yranmas imkan1 verir.
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Didaktik oyunlarin tatbiqi zamani sagirdlar komanda tzvlari ils {insiy-
yatds olurlar ve 6zlarinin an miisbat keyfiyyatlarini niimayis edirlar. Kimya
tizra biliklorin darinlosdirilmasi tokmillasir.

Noticoda bela demak olar ki, oyun metodu ilo kegirilon darsrlords talos-
balarin dyranma marag: stimullasdirilir, yaddas va tafakkirii inkisaf etdiri-
lir, garar verms, tanqidi diisiinma bacariqlar: artir. Kimyanin miixtalif reak-
siyalari, formullar1 va qaydalarina garst daha yaxsi yadda saxlama imkanlari
yaranir.
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SKAFOLDINQ STRATEGIYASININ PESOKAR MUSLLIM HAZIRLIGINDA
MUASIR TEXNOLOGIYALARLA ROQOMSALLASDIRILMASI

Lala Nasibova, Laman Cafarova, Xslil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
leman_ceferova_2018@mail.ru

Skafolding strategiyasi, miiallimlarin pesokar bacariglarini inkisaf etdir-
moak liglin muxtalif talim metodlar1 va amak bacariglarini teqdim etmasi, miiasir
texnologiyalarla ragamsallasdirilmis bu strategiyalar, talim prosesini daha ef-
fektiv vo interaktiv etmaya imkan verir. Bu, onlarin sagirdlarls daha six slaga
qurmaga va onlarin ixtiyarlarina uygun talim materiallar1 taqdim etmaya imkan
verir. Virtual talim platformalari, interaktiv telim proqramlari va digar texnoloji
vasitalor musllimlarin pesakar bacariglarini inkisaf etdirmays komak etmasi,
bu vasitalar, miisllimlarin talim prosesini daha daqiqlikla va tahliliyyatla hayata
kecirmays imkan verilmasi buna misal ola bilar, bu strategiyalarin sagirdlarin
pesakar bacariglarini inkisaf etdirmadaki rolu ve miiallimlarin bu strategiyalar-
la alaqga saxlanmasi ila bagh talim tacriibalari da atrafli sakilds teqdim edilma-
si,miiallim tarbiyasi sahasinda yeni bir yanasma tatbiq edarak, praktik tacriiba-
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larini artirmaga imkan vermasi tadqiqatin aktualligidir [1].

Tadgiqatin magsadi skafolding metodunun miiasir texnologiyalar vasi-
tasile ragamsal platformalarda tatbiq olunmasinin miisllim hazirhig1 prosesina
neco tosir etdiyini arasdirmaq ve bu yanasmanin effektivliyini giymatlondir-
makdir. Bu magsadin asas komponentlari asagidakilardir: Skafoldinqg metodu-
nun nazari asaslarini va praktik tatbiglarini 6yranmak, pesakar miiallim hazir-
i1 prosesinda hansi sakilda istifads edildiyini tahlil etmak,regamsal tadris
platformalarinin ve miiasir texnologiyalarin skafoldinqg metodlari il necs in-
teqrasiya oluna bilacayini arasdirilmasi, interaktiv vo ayani tadris metodlari-
nin tatbiqi yollarini miisayyan edilmasidir [2].

Tadgigat isinin yeniliklari: Skafolding strategiyalarinin VR va holog-
ram texnologiyalar1 vasitasile daha realist va interaktiv telim tacriibslari ya-
ratmaq imkani yaradacagini arasdirilmasi, Al va ML texnologiyalarinin skafol-
ding strategiyalarinin miallimlarin pesakar bacariglarini daha daqiqlikls va
tohliliyyatla inkisaf etdirmays kdmak edacayini arasdirmaq,mobil cihazlar ve
portabl talim platformalarinin skafolding strategiyalarinin sagirdlarin faaliy-
yatli istirakini tamin etmays imkan veracayini arasdirmagq,sosial media vo
online forumlar: Sosial media va online forumlarin skafolding strategiyalari-
nin miiallimlarin pesakar bacariglarinm inkisaf etdirmays komak edacayini va
onlarin talim prosesini daha alagali ve interaktiv etmaya imkan veracayini
aragdirilmasi,gamification vo interaktiv oyunlar. Bu yeniliklor, skafolding
strategiyasinin pesakar miiallim hazirliginda miasir texnologiyalarla raqam-
sallasdirilmasi sahasinds tadqiqat va inkisafi davam etdiracak yeni yonalar
toklif edir [3].

Natica. Ragomsal skafolding strategiyalar1 miisllimlarin pesakar baca-
riqlarini daha effektiv sokilds inkisaf etdirmaya imkan verir. Miiasir texnologi-
yalar vasitasila miiallimlar daha genis talim resurslarina va interaktiv tadris
materiallarina c¢ixis alds etmasi,tanqidi diisiinca va tahlil bacariqlarini artirir,
onlar1 daha yaradici va innovativ talim metodlarina maraql edir. Siini intellekt
(AI) va virtual realliq (VR) texnologiyalarinin tatbiqi, skafolding strategiyalari-
nin daha realist va interaktiv olmasina imkan verir. Bu naticalar gostarir ki,
skafolding strategiyasinin pesakar miiallim hazirliginda miiasir texnologiya-
larla rageamsallasdirilmasi, tahsil prosesini shamiyyatli daracada yaxsilasdirir.
Bu metodlar, misllimlarin pesakar bacariglarini inkisaf etdirmays, tadris pro-
sesini zanginlasdirmayas va sagirdlarin 6yranma tacriibasini artirmaga komak
edir. Belalikls, skafolding strategiyalarinin reqamsallasdirilmasi, tahsil sahe-
sinda yenilikgi va effektli yanasmalarin tatbiqi iglin miithiim bir addimdir.
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SAGIRLORIN YARADICI TOFOKKURUNUN INKISAF YOLLARI

Sabnam Fatullayeva, Norgiz 9hmadova,
Xalil Nagiyev, Arzu Pasayeva

Baki Dévlat Universiteti, Azarbaycan
sebnemv02 @mail.ru

Miiasir dovrda pedaqoji prosesin asas magsadi elmin asas ganunlarinin
manimsanilmasi prosesinda yaradici, idrak ve praktik faaliyyatda miistaqil
olan saxsiyyatin baslamasidir.

Yaradiciliq va tahsil prosesi arasinda méhkam alage mévcuddur. Sagird-
larin biliklari yaradici sakilda tatbiq etmayi bacarmasi, dyradilan biliklari mii-
kammal manimsamalari ve yaradic tefakkiirlorini inkisaf etdirmalari, hamgi-
nin bu yolda miusllimlarin onlara dastak olmasi, hal-hazirda demak olar ki,
tahsilin asas maqgsadlarindandir. Tahsil prosesinds yaradicili metodlardan is-
tifada sagirdlarin yaradici tefakkiiriiniin inkisafina takan verir. Har bir sagir-
din manimsama va yaradici diisiinma saviyyasi forgli olduguna goras, muiallim-
lorin sagirdlarin fordi keyfiyyat vo potensiallarini kasf etmalari ve onlar yara-
dic1 diisiinmaya sévq etmalari vacibdir [1].

Sagirdlarin yaradici diisiinma qabiliyyatlarinin inkisafina nail olmaq mag-
sadils aparilan arasdirmalar naticesinda 6 addim asas gotiiriiliir:

1. Sagirdin bacariglarinin idara edilacak hissalara boliinmasi;

2. Sagirdlarin diistinmaya calb edilmasi va bunun {i¢iin beyin firtinalarinin ya-
radilmasi;

3. Yaradic diislinca tarzlari ve aspektlarinin arasdirilmasi;

Sagirdlarin hall eda bilmalari iiglin uygun problemli situasiyalarin yaradilmasi;

5. Sagirdlar arasinda amakdasliq hissinin yaradilmasi va onlara hamyasidla-

-

rin ray bildirmasi;
6. Sagird inkisafina diggat edilmasi.
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Yaradici diisiincaya asaslanan bir sira strategiyalar vardir. Bu strategiya-
lara hekayalardan istifads edilmasi, m6évzuya uygun suallar verilmasi, sagird-
lorin miisllimlari ils ve digar sinif yoldaslari ilo amakdaslq etmasi, hamginin
onlara diistinmalari liclin vaxt verilmasi aiddir [2, 3].

Sagirdlarin yaradici tefakkiiriiniin inkisafina kdmak etmak ticiin musllim-
lar dars prosesinda bazi interaktiv tadris metodlarindan istifads edirlar. Bun-
lara misal olaragq, rollu oyunlar, zehin xaritasi, alt1 s6zdan ibarat hekays, yaxin-
lig diagramlari, beyin homlasi, konsepsiya xaritosi, manfi beyin firtinasi, to-
sadiifi sozlar, oxsarliq va forglar kimi tisullar1 gostarmak olar.

Yaradic1 diisiinma qabiliyyati sagirdlarin miistaqil 6yrenma bacariglari-
nin inkisafinda da nazare carpir. Bununla yanasi, sagirdlarin emosional va
zehni inkisafi, onlarin sosial bacariglarinin inkisafi va galacak kariyeralari
ticlin diizgiin yol izlamalarinds miithiim rol oynayir [4].
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KiMYA DORSLORINDO TOLIM USULLARINDAN iSTIFADO QAYDALARI

Xolil Nagiyev, Esmira Rasulova, Fatima Sahbazova
Baki Dévlat Universiteti, Azarbaycan
Esmira.rasulova@inbox.ru

Pedaqoji proses dinamik bir sistemdir,0 daim dayisir va inkisaf edir.Bu
prosesds istar miiallimlar, istarsa da sagirdlar zehni, manavi, fiziki cehatdan
inkisaf edir, tekmillasir. Bu proses bir neca komponentdan ibaratdir. Buraya
prosesin maqsadi, mazmunu, faaliyyati va naticasi daxildir. Faaliyyat dedikda
isi neca vo hansi metod va vasitalarls yerina yetirilmasi nazards tutulur.

Natica isa isin neca natica verdiyini vo maqsada nail olundugu kimi fikir-
lar formalasdirir. Magsada catmaga komak ola bilaca sabablar va diagnostik im-
kanlar arasdirilir va galacak islarda alda edilacak naticalar prognozlasdirilir.
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Kimya fonni ham nazari, ham da praktik bir elmdir. Nazari biliklar vasi-
tasila sagirdlar kimya daslarinda avvalca kimyavi anlayislari, terminlari, qa-
nunlari, kKimyoavi elementlori, reaksiyalari vo proseslori dyranirlar.

Kimyanin 6yradilmasinda faal/interaktiv tolim tisullarinin rolu boytikdiir.
Cilinki bu tisullarin tatbiqi sagirdlarin mantiqi, yaradic, kollektiv isloma bacari-
ginin artmasina miisbat tasir gostarir. Darsin gedisati oyun xarakterl oldugda
ilk baxisda sada goriina bilar, lakin mahiyyati ondan ibaratdir ki, sagirdlar fonni
sevmoaya baslayir vo bu sahada biliklarini inkisaf etdirmoaya calisirlar.

Faal interaktiv talimdan istifads sagirdlorin faalliginin artirilmasina, te-
fakkiiriin inkisaf etdirilmasina, yaradiciliq qabiliyyatinin formalasmasina, in-
teqrasiya prinsiplarinin hayata kecmasina imkan verir.Foal talim metodu sa-
girdlarin aqli cahatdan inkisafina tasir edarak, todris prosesi zamani onlarin
miistaqil faaliyyatine komaklik gostarir.

Problemli talim sagirdlari biliklari miistaqil alds edilmays va yaradici
faaliyyata yiyalanmaya sovq edir.

Bas hansi bilik va bacariqglar kimya fonn kurikulumda 6z aksini tapir?

Kimya fonn kurikulumu atraf miihitds bas veran proseslarin mahiyyati-
ni, comiyyatimizin iqtisadi inkisafinda kimyanin rolu, sagirdlards ekoloji dayi-
sikliyo maragin artirilmasi ve onlarin bir saxsiyyat kimi formalasmasina
komaklik gostarir.

Kurikulum sagirds nayin neca dyradilmasi, mévzuya uygun olaraq tadri-
sin taskili va alda edilmis naticalarin qiymatloanmasini 6ziinda aks etdirir. Onu
da geyd etmak lazimdir ki,bu senad takca sagirdlar ticiin deyil, ham da miial-
limlar, maktab rahbarlari va valideynlar tliclin nazards tutulub.
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UZVi KIMYADA SIMULYASiYA PROQRAMLARININ TOTBIQI
VO SAGIRDLORIN TODQIQAT BACARIQLARININ INKISAFI

Xolil Nagiyev,Giilnar Mirbagirova,
Arzu Pasayeva, Xanimbaci Mammadova
Baki Dévlat Universiteti, Azarbaycan
memmedovaxanimbaci549@gmail.com

Tadgqiqat isi tizvi kimya tadrisinda simulyasiya proqramlarinin necs isti-
fads olundugunu va bu proqramlarin sagirdlarin tadqigat bacariglarinin inki-
safina neco kdmak etdiyini aragdirir. Uzvi kimyada simulyasiya programlari,
miirakkab kimyavi reaksiyalarin ve molekulyar proseslarin vizual sakildas tas-
vir edilmasi ve analizi li¢iin istifads olunur, bu texnologiyalar, sagirdlarin
movzunu daha yaxsi basa diismalarini ve laboratoriya tacriibslarine daha yaxsi
hazirlanmagini tamin edir. Simulyasiya proqramlarinin istifadasi ila sagirdlar
miixtslif reaksiyalarin naticalarini tahliikasiz sokilda va real vaxtda dyrens bilir,
bu da onlara daha cox praktik bilik ve inam verir. Bu yanasma, elm tadrisinda
daha effektiv va yaradici metodlarin tatbiqi ligiin boyiik potensial dasiyir [1].

Toadqiqat isimiz, lizvi kimyada simulyasiya proqramlarinin tadris prose-
sindaki rolunu va sagirdlarin tadqiqatgiliq bacariglarinin formalasmasina olan
toasirini arasdirir, magsad, tadris prosesinin effektivliyini artirmaq va sagirdle-
ro daha praktik ve interaktiv 6yronma tacriibasi toqdim etmakdir. Uzvi kimya-
da simulyasiya proqramlarinin tadrisinda tetbiqi, muasir dévrda boyiik aktu-
alliq kasb edir. Texnologiyanin siiratls iralilomasi va tadris metodlarinin yeni-
lanmasi ila bagh dayisikliklar, tahsil sahasinda yeni yanasmalarin tatbiqini za-
ruri edir. Uzvi kimya sahasinda simulyasiya programlari, kimyavi reaksiyala-
rin va molekulyar proseslarin daha aydin va daqiq anlasilmasina imkan verir,
belalikla do ananavi metodlarla miigayisads daha interaktiv ve ayani todris
imkanlar1 yaradir. Sagirdlarin tedqiqat bacariglarinin inkisafi, onlarin galacak-
da elmi tadqgiqatlarda va pesakar faaliyyatlards ugur qazanmasina kémak edir.
Bu baximdan, simulyasiya proqramlarinin istifadasi, sagirdlara nazari bilikls-
rini praktiki tocriibslar ilo méhkemlandirmaya vo kimyavi proseslori daha do-
rinden anlamalarina imkan verir.

dsas maqsadimiz iizvi kimya tadrisinds simulyasiya proqramlarinin
tatbiq edilmasinin sagirdlarin tadqiqat bacariglarinin inkisafina olan tasirini
arasdirmagqdir [2, 3].

Noatica. Kimyavi proseslarin vo reaksiyalarin daha darinden anlasilmasi
liclin simulyasiya proqramlarinin necs istifads olundugunu va bu proqramlarin
sagirdlarin nazari biliklarini neca praktik tacriibalara ¢evirdiyini géstarmayi ha-
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daflayir. Belalikls, tahsil metodlarini daha effektiv va interaktiv hala gatirmakls,
sagirdlorin elm sahasindaki maraqlarini va tadqgiqgat bacariglarini artirmaq
magsadini dasiyir. Bu moévzunun shamiyyati bir ne¢a aspektda 6ziinli gostarir:
Simulyasiya proqramlari vasitasila lizvi kimya darslarinin daha vizual vo inte-
raktiv olmasi, sagirdlerin moévzunu daha yaxsi anlamasina va yadda saxlamasina
komak etmasi,sagirdlar real laboratoriya seraitinda rast galina bilacak risklar-
dan azad sokilda tacriibalar apararaq, tadqiqat bacariqlarini inkisaf etdirs bil-
masi,miasir texnologiyalarin tahsilds istifadasi, sagirdlarin galacekds is haya-
tinda texnologiya ila bagli bacariglarini artirir va onlar1 daha raqabatqabiliyyatli
etmasi, simulyasiya proqramlari, kimyavi maddslardan ve laboratoriya avadan-
liglarindan daha az istifade etmakls, ham ekoloji, ham da iqtisadi baximdan sa-
marali tahsil imkani yaradir. Bundan alava, bu proqramlar ham ekoloji, ham da
igtisadi baximdan semarali tohsil imkanlar taqdim edir. Uzvi kimyada simulya-
siya proqramlarinin tadrisinda tatbiqi, sagirdlerin tadqigat bacariglarinin inki-
safi Uiciin effektiv bir metod olaraq gabul edilir va tahsil sisteminin daha innova-
tiv v yaradici olmasina téhfs verir. Bu yanasmanin davam etdirilmasi ve genis-
landirilmasi, elm tahsilinda keyfiyyatin artirilmasi ve galacak nasillarin daha ba-
cariqli elm adamlari kimi yetisdirilmasi ticlin miihiim addim ola bilar.
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THE IMPORTANCE OF USING THE LEGO METHOD IN CHEMISTRY EDUCATION
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The article explores how incorporating the LEGO method into chemistry
education can enhance student engagement and understanding. By using
LEGO bricks to model chemical structures and reactions, students can visual-
ize complex concepts in a tangible and interactive way. This method not only
makes learning more fun but also aids in the development of critical thinking
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and problem-solving skills. The hands-on approach helps students grasp ab-
stract ideas more easily and encourages collaborative learning. Overall, the
LEGO method is presented as an innovative and effective tool for enriching the
chemistry curriculum and fostering a deeper appreciation for the subject. The
relevance of the article "The importance of using the LEGO method in teaching
chemistry" is significant in today's educational landscape. As educational
methods continue to evolve, finding innovative ways to engage students is
paramount. The LEGO method provides a hands-on, interactive approach that
enhances the learning experience, making complex chemical concepts more
accessible and understandable. This is especially crucial in STEM education,
where abstract ideas can often be challenging for students to grasp. Further-
more, the LEGO method encourages creativity and critical thinking, skills that
are highly valued in the modern workforce. By incorporating these techniques
into the chemistry curriculum, educators can better prepare students for fu-
ture academic and career success [1].

Overall, the article's emphasis on the LEGO method highlights its poten-
tial to transform traditional teaching practices, offering a dynamic and effec-
tive tool for educators aiming to foster a deeper understanding and apprecia-
tion of chemistry among their students. This relevance is particularly timely as
educational institutions seek new strategies to improve student engagement
and achievement in STEM subjects. The primary goal of this article is to ex-
plore the impact of using the LEGO method in teaching chemistry and how it
enhances students' research skills. The article aims to demonstrate how mod-
eling chemical structures and reactions with LEGO bricks can facilitate better
understanding of theoretical concepts and transform them into practical expe-
riences. The objective is to make the teaching process more interactive and
engaging, thereby increasing students' interest in science and maximizing
their learning outcomes [2].

The significance of this topic is evident in several aspects: Utilizing the
LEGO method makes the learning process more lively and engaging, which
increases students' interest in lessons and boosts their motivation to learn.
Visualizing chemical reactions and molecules with LEGO bricks helps students
translate theoretical knowledge into practical experiences. The use of the
LEGO method fosters creativity and enhances problem-solving skills among
students. LEGO-based teaching sessions encourage teamwork and collabora-
tive learning among students. In the modern education system, the role of
technology is growing, and the LEGO method provides an innovative ap-
proach, making students more technologically adept for the future. The article
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underscores the importance of innovative approaches in education and their
potential to increase students' interest in science. Such approaches can signifi-
cantly contribute to the development of the education system and the cultiva-
tion of future scientists. The use of the LEGO method significantly improved
students' understanding of complex chemical concepts. By visualizing molecu-
lar structures and reactions, students could grasp Students were able to think
outside the box and explore different solutions to chemical problems. Overall,
the results highlight the effectiveness of the LEGO method in making chemis-
try education more engaging, interactive, and effective [3, 4].
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KiMYA DORSLORINDO PROBLEM 9SASLI OYRONMO YANASMALARI
VO SAGIRDLORIN TONQIDi DUSUNMO BACARIQLARININ
INKISAF ETDIRILMOSi UCUN TOTBIQ OLUNAN METODLAR

Rana Abdinbayova, Xslil Nagiyev, Ayso Hosonova
Baki Dévlat Universiteti, Azarbaycan
ayshahasanovaZ @gmail.com

Tadqiqat isimizds kimya darslarinds problem asasl 6yronma (PBL) me-
todunun tatbiqi va sagirdlarin tangidi diisiinca qgabiliyyatlarini inkisaf etdir-
maKk liciin istifads edilon talim tisullarini arasdiraraq, PBL metodunun kimya-
nin tadrisinds sagirdlarin aktiv istirakin1 temin etmak, onlarin analitik va
problemlarin hslli bacariqlarin1 artirmaq isimizin maqgsadi sayilir. Kimyanin
tadrisinin miasir talablarini va yeniliklarini shate etmasi, problem asashi 6yran-
moa (PBL) va tongqidi diisiinma gabiliyyatlarinin inkisafi, miiasir tahsil metodla-
rindan biri sayilir. Bu metodlar, sagirdlarin real diinyaya uygun bacariglar va
toangqidi qabiliyyatlarini inkisaf etmalarina kdmak edilmasi isin aktualligir [1].

Maqgsadimiz asas komponentlari:PBL metodunun kimya darslarinda tat-
biq edilmasinin nazari va praktiki asaslarini arasdirmaq,bu metodun sagirdls-
rin dars prosesina aktiv istirakini toamin etmak ii¢iin faydalarini ve ¢atinliklori-
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ni milayyanlasdirmak, aktiv 6yranma strategiyalarini voe metodlarini miizakira
edilmasi, PBL metodunun kimya tadrisindaki rolu ve shamiyyatini elmi va
praktiki kontekstlardo arasdirilmasi [2].

Movzumuz kimya darslarinds virtual laboratoriyalar ve simulyasiya tex-
nologiyalarinin tatbigina dair yenilikci metodlar taqdim edir. Bu texnologiya-
lar, sagirdlarin kompleks kimyavi proseslari daha tahliikasiz ve ayani sakilda
Oyranmalarine imkan yaradir, problem asaslhi 6yranms (PBL) metodlarinin
multi-disiplinar tadris yanasmalari ilo birlosdirilmasini tadqiq edir. Bu yanas-
malar, sagirdlarin miixtslif elmi sahalarda biliklarini tatbiq etmalarina va in-
teqrativ tofokkir bacariglarini inkisaf etdirmalarinae komak edir. PBL metodla-
r1 ¢arc¢ivasinda sosial va emosional 6yrenma bacariqlarinin inkisaf etdirilmasi-
na xiisusi diggat yetirilir. Qrup islari vo amakdasliq miizakiralari, sagirdlarin
sosial bacariglarini va emosional zaka saviyyalarini artirmaga yonaldilmisdir

Maqaladas reflektiv yazilar va 6ziinli giymatlondirma tapsiriglari vasitasila
sagirdlarin 6z 6yranma proseslarini neca dayarlandira bilaceklari miizakira olu-
nur. By, onlarin talim prosesina aktiv sakilds qatilmalarini ve 6z inkisaflarini iz-
lomalarini tamin edir. PBL metodlar1 sayasinds sagirdlar dars prosesine daha
faal sakilda gatilaraq movzulari daha darindsn anlayir ve uzunmiiddatli yadda
saxlayirlar, real diinya problemlari ils alagali darslar, sagirdlarin darslare mara-
gin1 va motivasiyasini shamiyyatli deracadas artirir. PBL va tangqidi diistinca me-
todlar1 sagirdlarin analitik ve kreativ tafakkiirlarini inkisaf etdirir, onlar1 komp-
leks problemlari analiz etmaya vo miixtalif hall yollar1 tapmaga motivasiya edir.
Aciq sual verms va tahlil tisullari ils sagirdlar daha darindan disiiniir va komp-
leks suallara cavab tapmaq iiciin 6z gabiliyyatlorini inkisaf etdirirler. Farqli
movzularda ve metodlarla tanis olan sagirdler, daha genis perspektive malik
olurlar va problemlari daha ¢ox aspektdan giymatlandira bilirlar [3].

Bu naticalar gostarir ki, kimya darslarinda problem asasli 6yranma va
tanqidi diistinma bacariqlarini inkisaf etdirmays yonalmis metodlarin tatbiqi,
sagirdlarin tahsil tacriibasini shamiyyatli daracads yaxsilasdirir. Bu metodlar,
onlarin analitik diistinma, amakdasliq va real diinya problemlarina hazirliq
bacariqlarini inkisaf etdirmays komak edir.
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MOKTOBDAXILI QiYMOTLOINDIRMIDO SAGIRDLORIN
FORDI XUSUSIYYOTLORININ NOZORD ALINMASI

Nasim Abisov, Xalil Nagiyev, Parvana Mommadova
Baki Dévlat Universiteti, Azarbaycan
mpervane262@gmail.com

Miiasir tahsil sisteminda maktabdaxili gqiymatlandirma yalniz sagirdlarin
bilik vo bacariglarini 6lgmak ti¢lin bir vasito deyil, hom da onlarin fordi xiisusiy-
yotlorini lizo ¢ixarmagq ve inkisaf etdirmoak liclin shomiyyoatli bir metoddur.Mak-
tobdaxili giymatlandirmada sagirdlarin fordi xiisusiyystlarinin nazara alinmasi,
tohsil sisteminda barabarliys ve adalate nail olmagq li¢iin vacib bir addimdir.Mak-
tobdaxili giymatloandirmads fordi yanasmalarin tetbiqi ham miisallimlar, hoam da
sagirdlar li¢lin bir cox imkanlar taqdim etsa ds, bu sahads miiayyan ¢atinliklar va
bosluglar mévcuddur. Buna géra da, bu mdvzu yalmz nazari deyil, ham da praktik
baximdan aktualdir, sagirdlsrin fordi xiisusiyyatlarinin qiymatlandirma prosesina
inteqrasiyasinin shamiyysatini vurgulayaraq, bu sahads yenilik¢i yanagmalar1 va
tatbiq edils bilon metodlari isiglandirmag hadaflayir [1].

Magsadimiz, maktebdaxili giymatlandirma prosesinds sagirdlorin fardi
xiisusiyyatlarinin nazara alinmasinin shamiyyatini vurgulamaq va bu sahada tat-
biq edils bilon yeni yanasmalar toqdim etmakdir, fordi xilisusiyyatlarin toyin edil-
masi, qiymatlandirma prosesina inteqrasiyast va bu yanasmalarin sagirdlarin
akademik nailiyyatlari, motivasiyasi va inkisafina tasirini arasdirmagi hadaflayir.

dsas maqsad, miallimlar tglin fardi yanasmalar: praktik olaraq tatbiq
eds bilacaklari tovsiyalar taqdim etmak veo maktabdaxili giymatlondirmada
barabarliyin ve adalatin temin olunmasina téhfs vermakdir. Bununla yanasi,
miullimlarin sagirdlarin fardi 6yrenmsa ehtiyaclarina uygun giymatlondirma
strategiyalar1 hazirlamaq bacariqlarini inkisaf etdirmak va tahsil prosesinda
effektivliyi artirmaq maqsadini da dasiyir.Taqdim olunan yanagsmalar va tovsi-
yalar miuallimlars sagirdlarin fordi xiisusiyyatlarini qiymatlandirma prosesin-
da neca nazara alacaqglari barads aydin istigamatlar verir, miiallimlarin qiy-
moatlandirma prosesini daha effektiv vo obyektiv taskil etmasina imkan yara-
dir, sagird nailiyyatlarinin artirilmasi, taklif olunan metod vo strategiyalar
farqli 6yranma tarzlarina malik olan sagirdlar iiciin uygun giymatlandirmsas ya-
nasmalarini totbiq etmak imkani teqdim edir. Bu, tadris prosesinds barabar
imkanlarin tamin olunmasina téhfs verir [2].

Maktabdaxili qiymatlendirma sahasinda asagidaki yeniliklarimizi taqdim
edak: Fardi xlisusiyyatlarin giymatlandirma prosesina inteqrasiyasi, regamsal
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platformalar va interaktiv qiymatlandirms alatlarinin tatbigqi ila fordi yanasma-
lar1 neca effektiv sakilde hayata kecirmayin yollarini géstarir. Bu, ananavi ya-
nasmalarla miiqayisada daha cevik vo interaktiv giymatlondirmos imkani yara-
dir.Yeni giymatloandirma modellari, sagirdlarin yalniz akademik nailiyyatlarini
deyil, ham da onlarin saxsi inkisaf vo yaradici diisiinco saviyyalarini gqiymatlan-
dirmayi nazardas tutur. Bu yanasma, sagirdlarin hartarafli inkisafina dastak ve-
rir, tahsil siyasatini formalasdiran qurumlar {i¢ciin maktabdaxili qiymatlandir-
mado fordi yanasmalarin tasviqina dair praktik tovsiysler taqdim edir [3].

Natica olaraq, maktabdaxili giymatlandirmadas sagirdlarin fardi xiisusiy-
yatlarinin nazars alinmasi onlarin motivasiyasin1 artirir, tahsile maragini
yuksaldir va fardi potensiallarini tam sakilda iiza ¢ixarmaga sarait yaradir, bu
yanasma sagirdlarin ham akademik, ham da soxsi inkisafin1 dastaklayir. Fardi
xUsusiyyatlars asaslanan qiymatlandirma yanasmalari biitiin sagirdlarin bara-
bar imkanlara malik olmasini tamin edir. Bu, ananavi yanasmalarla miiqayisa-
da qiymatlandirmanin daha obyektiv olmasina va sagirdlarin tahsil prosesina
daha faal calb olunmasina sarait yaradir. Fardi xiisusiyyatlar nazars alindiqda,
sagirdlarin giiclii taraflari daha yaxsi liza ¢ixir va zaif taraflarinin inkisafi liglin
xiisusi strategiyalar tatbiq olunur. Bu yanasma fardi inkisafi idars edir va tad-
ris naticalarinin imumi keyfiyyatini ytikssldir.
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SAGIRDLORIN KREATIVLIYININ KIMYANIN TODRIiSINDO
QiYMOTLONDIRILMISi VO INKISAF STRATEGIYALARI

Giilnar Mirbagirova, Arzu Pasayeva,
Normin Rzayeva, Naozakat Malikyeganova
Baki Dévlat Universiteti, Azarbaycan
nerminrzayeva785@gmail.com

Kimyanin tadrisinda kreativlik takca nazari biliklar deyil, ham da tadqi-
gat aparma, eksperimentlor qurma vo miixtalif layihalor vasitasila yeni biliklor
kasf etma bacarigini shate edir, sagirdlerin yaradiciigimi inkisaf etdirmak
liclin miiallimlar innovativ tadris metodlarindan istifada etmali, dars prosesin-
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da sagirdlari aktiv istirakeiya cevirmali va onlarin 6z biliklarini tatbiq edarsak
yeni naticalar alda etmalarini tamin etmalidirlar. Kreativliyin qiymatlandiril-
masi zamani takca dogru va ya yanlis cavablar1 yox, hamcinin sagirdlarin farg-
li yanasmalari, problemloarin hallinds totbiq etdiklori unikal tisullar1 vo toklif
etdiklori yeniliklori nazara almaq vacibdir. Bu, kimya darslarinin hom moz-
mun, ham da tadris metodlari baximindan yenilanmasini talab edir.

Tadgiqat isinin aktuallif1.Tadris prosesina kreativliyi qiymatlandiran
metod vo metodlarin inteqrasiyasi zoruridir, layiha asash éyronmsa vo interak-
tiv metodlar, kreativ diisiinma gabiliyyatlarinin inkisafi liclin effektiv yanas-
malardir. Sagirdlara real hayat problemlarini hall etmak {i¢iin layihalar taqdim
etmakls, onlarin yaradici potensiallarini lize ¢ixarmaq ve inkisaf etdirmak
miimkiindir, miiasir yanasmalarla zanginlasdirilmasi yalniz fonnin maraqli va
aktual olmasini tamin etmir, ham da sagirdlarin galacakda daha raqabatada-
vamli va innovativ fardler kimi formalasmasina garait yaradir. Bu tadgiqat
ham nazari, ham da praktiki saviyyada tadris prosesinda kreativ diisiinconin
inkisafl liclin yeni imkanlar yaratmaga téhfs veracakdir [1].

Magsad, sagirdlarin yalniz nazari biliklara yiysalanmasi ila kifayatlonma-
yarak, hamin biliklari tatbiq etmak, problemlari yaradici yanasmalarla hall et-
mak va innovativ hall yollar: taklif etmak bacariglarin1 formalasdirmaqdir.Bu
magsada ¢atmagq li¢lin asagidaki alt magsadlar qoyulmusdur:Kreativ diisiinma
va yaradiciligin tedris prosesindaki rolunu va shamiyyatini arasdirilmasi, layi-
ha asasl yanasmalarin tasirini 6yranmak, kreativ diisiince bacariglarinin inki-
safinin onlarin iimumi akademik nailiyyatlarina va hayat qabiliyyatlarina tasi-
rini tohlil etmakdir.Bu tadqiqatin praktik shamiyyati asagidaki aspektlarda
0zunu gostarir: Tadris keyfiyyatinin artirilmasi, sagirdlarin yaradici bacarigla-
rinin formalagmasi, qiymatlondirma sisteminin tekmillasdirilmasi. Masa-
lan,karbon mévzusu, kimyanin tadrisinda kreativ diisiinma bacariglarinin in-
kisaf etdirilmasi va giymatlandirilmasi li¢iin genis imkanlar taqdim edan bir
movzunu misal gostara bilarik. Bu yanasma karbon mévzusunu takca nazari
dars movzusu kimi deyil, ham ds sagirdlarin kreativ diisiincasini inkisaf etdi-
ran, onlari real diinya problemlari ila alagalandiran bir vasitaya cevirir,sagird-
larin yaradiciligini inkisaf etdirmak va obyektiv qiymatlandirmak iiciin ideal
bir tadris strategiyasi yaradilir [2, 3].

Elmi ve praktik yeniliklar: asagidaki magamlarla xarakteriza olunur: Kim-
yanin tadrisinda kreativ disiinmanin inkisafi ti¢lin yeni yanasma, kreativliyin
giymatlondirilmasi iiclin miiasir metodlarin taskili, layiho asash talimin kimya
fonninda innovativ tatbiqi,fonloraras1 yanasmanin inkisafi. Bu yeniliklar kimya
tadrisinda sagirdlarin ham intellektual, ham ds yaradici potensialini artirmaga
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yonalmis, tadqgigat sahasinde mévcud elmi biliklari zanginlasdiracak, taqdim olu-
nan yanasmalar tahsil praktikasinda genis tatbiq imkanlarina malik olacaqdir.

Natica. Kreativlik vo layiha asaslhi 6yronmo arasinda qarsiligl slagoalar
tohlil olunmus, onlarin sagirdlarin 6yranma nailiyyatlarina tasiri siibut olun-
mus,sagirdlards tadqigat¢i yanasmasi va yaradici problemlarin halli qabiliyye-
ti formalasmisdir. Bu tadqgiqat naticasinda alds edilan biliklar va strategiyalar,
sagirdlarin kimya tadrisinda kreativ diisiinma bacariglarinin inkisafina sis-
temli yanasma yaradacaq. Hom miiallimlar, ham da tohsil sistemi {i¢iin bu na-
ticalar kimya darslarinda keyfiyyatin artirilmasina ve sagirdlarin tahsil ugur-
larinin genislandirilmasins sarait yaradacag.
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KIMYA DORSLORINDO DIDAKTIK OYUNLARIN
MOTIiVASIYAEDICi FUNKSiYASI

Roana Abdinbayova, Xslil Nagiyev, Aygiin Orucova
Baki Dévlat Universiteti, Azarbaycan
orudjaygun@gmail.com

Didaktik oyunlarin kimya darslarinds motivasiyaedici funksiyas1 arasdi-
rilmis, sagirdlara tadris materialin1 daha asan va aylancsli sakilds manimsa-
mak iiciin imkan yaradilmasi, interaktiv miihit tamin edarak bilik va bacarigla-
rin formalagsmasina tohfs verilmasi, oyunlarin tahsil prosesindaki shamiyyati
va onlarin motivasiya artirici xiisusiyyatlari tahlil edilmis, kimya fenninin spe-
sifik mévzularinda tatbiq oluna bilacak oyun niimunsalari teqdim edilmisdir.

Kimyanin tadrisinds didaktik oyunlarin tatbiqi XXI asrin tahsil yanas-
malarina — sagird markazli vo interaktiv tadris metodlarina uygunluq taskil
edir. Bu oyunlar dars prosesinda sagirdlarin faal istirakini tamin edir, 6yran-
ma materialin1 aylancali va asan sakilde manimsamayas komak edir. Belalikls,
didaktik oyunlarin kimya darslarinds motivasiyaedici funksiyasini arasdirmaq
va onlarin praktiki tatbiq yollarini miiayyan etmak tahsilin keyfiyyatini artir-
magq, sagirdlarin ugur gostaricilarini yiiksaltmak va kimya fannina marag ar-
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tirmaq baximindan olduqca aktualliq kasb edir. Bu yanasma ham da miallim-
lar liglin yeni metodik hallar taklif edarak tadris prosesinin daha mahsuldar
toskiline imkan verir [1].

Didaktik oyunlarin kimya taliminda motivasiya artirici vasito Kimi tasirini
izah edilmasi, miiasir tadris metodlar ile uygunlasdirilaraq kimya darslarinda
tatbiq oluna bilacak oyun niimunslarini taqdim edilmasi, kimya miiallimlari
liclin oyun asaslh tadris metodlarinin secilmasi va istifadasi ila bagh tovsiyalar
hazirlamaq, maragh tedris miihitinin yaradilmasinin yollarini gdstarmak isimi-
zin maqgsadi sayilir. Bu magsadlar, ham misllimlarin tadris tacriibasini zangin-
lasdirmak, ham da sagirdlerin 6yrenma prosesinda istirakini faallasdirmaq
liclin didaktik oyunlarin potensialindan samarali istifads edilmasina yonalmis-
dir. Kimya darslarinda didaktik oyunlarin motivasiyaedici funksiyasi ila bagh bu
movzunun yeniliklari: didaktik oyunlarin kimya fannina spesifik inteqrasiyas;,
didaktik oyunlarin yalniz motivasiya artirici deyil, eyni zamanda sagirdlari inte-
raktiv talim miihitina calb edan bir vasite kimi taqdim edilmasi, sagird markazli
yanasmanin giiclandirilmasi, Qrup dinamikasinin kimya darslarinds istifadasi-
dir. Bu yeniliklar, ham kimya taliminin keyfiyyatini artirmaq, ham da tahsil pro-
sesinds daha miiasir vo effektiv metodlarin tetbigina sarait yaratmagq tli¢lin
movzunun aktual va faydali oldugunu siibut edir [2, 3].

Noatica. Bu metodun istifadasi naticasinda darslare qatilma saviyyasi
ylksalmis, sagirdlarin kimya ilo baghh miisbat miinasibati formalasmisdir, sa-
girdlar arasinda amakdasliq, linsiyyat ve qrup isine maragi artirmisdir. Bu ya-
nasma, ananavi talim metodlarindan farqli olaraq, sagirdlarin biliklori daha
asan manimsamasina sarait yaratmisdir. Miirakkab kimyavi anlayislarin ma-
nimsanilmasi,didaktik oyunlarin istifadasi, miiasir tohsil yanasmalar (sagird
moarkazli vo interaktiv talim) ilo tam uygunluq taskil etmis, tadris prosesini
miiasirlasdirmak ti¢iin alave imkanlar yaratmigdir.

Noaticalar gostarir ki, didaktik oyunlarin kimya darslarinda tetbiqi sagirdls-
rin ham akademik, ham da saxsi inkisafina boyiik tohfs vermisdir. Bu metodun is-
tifadasi ham dars prosesinin keyfiyyatini artirmag, ham ds kimya fonnine maragi
motivasiya etmak baximindan ugurlu yanasma kimi giymatlandirilir.
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AMINLOR MOVZUSUNUN TODRISINDD AKMEOLOJi-INTERAKTIV
YANASMANIN BiOLOGIYA FONNINO INTEQRASIYASI

Kamil Haqverdiyev, Saide Babayeva
Baki Dévlat Universiteti, Azarbaycan
saida31@bk.ru

Aminlar mévzusunun tadrisindo akmeoloji-interaktiv yanasmanin biolo-
giya fonnina neca inteqrasiya olunacagini arasdirir, asas magsadi, kimya vo
biologiya fonlarinin bir-birini tamamlayan va zanginlasdiran metodlarla tadri-
sini tamin etmak va sagirdlarin tanqidi diisiinma, yaradici bacariqlarini inkisaf
etdirmakdir. Akmeoloji yanasma, sagirdlarin tadris prosesinda 6z potensialla-
rin1 maksimum daracadas inkisaf etdirmalarina yonslir, bu metodlar, sagirdls-
rin fardi inkisaflarin1 ve maqgsadlarine catmalarini destaklayir.interaktiv todris
metodlari, sagirdlarin faal istiraki ve amakdasliq etmasi {li¢iin imkan yaradir.
Qrup islari, miizakiralar va praktiki tacriibalar vasitasile dyrenma tacriibasi
zanginlagdirilir. Aminlar mdévzusunun kimya va biologiya fanlarinda eyni anda
oyradilmasi, sagirdlerin bu mévzuya dair genis vo hartarafli biliklar slds et-
moalarine kdmak edir. Bu, sagirdlarin movzular1 miixtslif aspektlarden basa
diismalarini temin edir. Bu metodlarin tatbiqi, sagirdlarin tahsil tacriibasini
zanginlasdirir va onlar1 daha hazirliqly, diisiincali ve amakdasliq gabiliyyatlari-
na malik fardlara gevirir [1].

Akmeoloji-interaktiv yanasmalar, sagirdlarin tadris prosesina faal sakil-
da qatilmalarini, bilik va bacariglarin inkisaf etdirmalarini tomin edir. Fonles-
rarasl integrasiya, kimya va biologiya fonlarinin bir-birini tamamlayan va das-
tokloyon sakilde tadrisini miimkiin edir.interaktiv tadris metodlari, sagirdle-
rin dars prosesinda daha faal istirakini tamin edilmasi, onlarin 6yranms tacrii-
basini zanginlasdirir, fanlararasi tadris yanasmalari ise miixtalif elmi sahalar
arasinda alaga quraraq daha genis va hartarafli biliklarin alda edilmasina im-
kan vermasi,tanqidi diisiinca bacariglarinin Inkisafi,biologiya ve kimyanin sla-
gosi, akmeoloji-interaktiv yanasmalar, bu texnoloji yeniliklari vo interaktiv
tadris metodlarini tahsil prosesina daxil edilmasi ve sagirdlarin dyranma
tacriibasini zanginlagdirmasi tedqgigat isinin aktualligidir. Tahsil sisteminda
interaktiv metodlarin va akmeoloji prinsiplarin tatbiqi XXI asrin talsablarina
uygun olaraq tahsil keyfiyyatini artirmagq ti¢iin zaruri hesab olunur. Bu yanas-
ma, aminlar movzusunun daha darinden gavranilmasina ve onun canli orqa-
nizmlardski shamiyyatinin dark edilmasins téhfs verir. Belalikls, bu magals
miiasir tahsil talablari fannlararasi 6yranma ehtiyaclar1 fonunda xiisusi aktu-
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alliq kasb edir va mdévcud metodoloji bosluqlari doldurmaga yénalmisdir [2].

Movzunun asas maqgsadi, aminlar mévzusunun tadrisinda akmeoloji-in-
teraktiv yanasmanin biologiya fonnins inteqrasiyasini arasdirmaq va bu me-
todlarin sagirdlarin 6yranma tacriibasina tasirlarini tohlil etmakdir, magsadin
asas komponentlari asagidakilardir: akmeoloji-interaktiv yanasmanin tatbiqi,
fanlararasi tadrisin inkisafi, nteraktiv ve praktik tacriibalarin taskilidir. Bu
magsadlar, aminlar mévzusunun tadrisinda akmeoloji-interaktiv yanasmanin
biologiya fannina inteqrasiyasini atrafli sakilds arasdirmaq ve bu metodlarin
todris prosesinda istifadasinin iistiinliiklorini niimayis etdirmak {iciin nazarda
tutulmusdur [3].

Natica. Akmeoloji-interaktiv yanasmalar sagirdlarin dars prosesinds daha
faal istirakini temin edir, sagirdlar, praktiki tacriibalar va qrup islari vasitasila
dyronmaya daha cox calb olunurlar. interaktiv metodlar sagirdlarin darslare
olan maragini va 6yrenmaya motivasiyasini shamiyyatli deracads artirir,sagird-
lar akmeoloji-interaktiv metodlar vasitasila analitik ve tanqidi diisiinma qabiliy-
yatlarini inkisaf etdirirlar. Bu metodlar, sagirdlarin miirakkab problemlari tahlil
etmasina va miixtalif hall yollar1 tapmasina kdmak edir, problemlarin halli, ak-
meoloji-interaktiv yanasmalarin tatbiqi, sagirdlerin akademik nailiyyatlarini ar-
tirir va onlarin 6yranmsa naticalarini yaxsilasdirir. Bu naticalar gostarir ki, amin-
lar mévzusunun tadrisinda akmeoloji-interaktiv yanagmalarin biologiya fonnina
inteqrasiyasi, sagirdlarin tahsil tacriibasini shamiyyatli deraceda yaxsilasdirir
va onlarin dars prosesinda faal istirakini tamin edir. Bu metodlar, sagirdlarin
tonqidi diisiinms, kreativ ve amakdashq bacariglarini inkisaf etdirmays kdmak
edir va onlarin galacak ugurlarina zamin yaradir.
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XI SINIFLORDO KARBOHIDRATLAR MOVZUSUNUN TODRISINDD
INNOVATIV METODLAR TOTBIQIND MUASIR YANASMALAR

Nasim Abisov, Arzu Pasayeva, Viisalo Agamoglanova
Baki Dévlat Universiteti, Azarbaycan
vagamoglanova@gmail.com

Tadgiqat isimiz kimya fonninda XI siniflor {iciin "Karbohidratlar" mov-
zusunun todrisinde miiasir va innovativ metodlarin totbiginin miizakirasina
asaslair.dsas diqgat sagirdlerin mévzunu daha darindan manimsamasi, moti-
vasiyasinin artirilmasi va praktiki biliklarin qazanilmasina yonaldilmis, prob-
lembazli 6yranma (PBL), interaktiv dars modellari, roqamsal tadris resurslari
(simulyasiyalar, vizualizasiya vasitalari) ve laboratoriya eksperimentlari kimi
miasir yanasmalarin tadrisds effektivliyi vurgulanir.

Karbohidratlar mévzusunun tadrisinde miiasir ve innovativ metodlarin
totbiqi zarurat halin1 alinmasi, interaktiv texnologiyalar, problemhalletma 6y-
ronma va laboratoriya tacriibalari kimi metodlarin inteqrasiyasi, sagirdlarin
movzuya maragini artirmagla yanasi, onlarin yaradic tafakkiiriinii ve tatbiqi
bacariglarin inkisaf etdirilmasi bu innovativ yanasmalarin tadris prosesina
daxil edilmasi ve onlarin effektivliyini arasdirmaq maqsadils yazilmisdir. Tok-
lif olunan metodlarin tatbiqi tohsilda yiiksak nailiyyatlar alde etmaya, sagird-
larin XXI asr bacariglarini formalasdirmaga ve kimyanin praktiki aspektlarini
daha yaxsi basa diismaya imkan verilmasi aktuallig1 kasb edir [1].

dsas maqsadimiz mdvzunun tadrisinds innovativ metodlarin tatbiginin
ahamiyyatini arasdirmaq va bu yanagsmalarin tadris keyfiyyatina tasirini qiy-
moatlandirmak, sagirdlarin mévzunu daha darinden manimsamasini, praktiki
bacariqlarini inkisaf etdirmasini temin edan miiasir metodlarin - interaktiv
dars modellari, raqamsal tadris resurslari va laboratoriya eksperimentlarinin
- tadris prosesina inteqrasiyasini 6yranmayi gostarir.Sagirdlarin mévzunu da-
ha darindan meanimsamasina va hayati alagaler qurmasina kdomak etmsasi,
miuasir yanasmalar, xiisusile interaktiv dars modellari, raqemsal resurslar va
praktiki eksperimentlarin istifadssi, tadris keyfiyyatini artirmaq vs sagirdlarin
XXI asr bacariglarini inkisaf etdirmak ticiin mithiim rol oynamasi, miiallimlar
liclin tadris prosesinda tatbiq edils bilan praktik tovsiyslar taqdim etmasi aha-
miyyatini toskil edir. Todrise innovativ yanasmalarin inteqrasiyasi,karbohid-
ratlarin praktiki shomiyyatine diqget: mdvzuya dair laboratoriya eksperi-
mentlari va real hayat niimunalari vasitasila sagirdlera onun biokimya, tibb,
kand tesarriifati va sanayedaki rolunu géstarmakla darsin praktikliyinin arti-
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rilmasi taklif olunmasi, tadris resurslarinin yeniden qurulmasi, ragamsal tex-
nologiyalarin istifadasi ile daha vizual va calbedici dors materiallarinin hazir-
lanmasi va istifadesi maqalonin asas yeniliklorindan biridir [2-4].

Tadqiqat naticesinde miiayysn edilmisdir ki:interaktiv ve reqomsal re-
surslarin istifadasi, karbohidratlar moévzusunun vizual vo praktik cohatdan da-
ha yaxsi manimsanilmasini tamin edir.Laboratoriya eksperimentlari ve real
hayat niimunalari sagirdlarin mévzunun praktiki shamiyyatini basa diismasi-
na komak edir, miiasir metodlar tadris prosesini sagird markazli etmak {iciin
genis imkanlar yaradir va onlarin XXI asr bacariglarin inkisaf etdirir. Natica
etibarils, taklif olunan miiasir yanasmalarin tatbiqi yalniz karbohidratlar mov-
zusunun tadrisinda deyil, imumilikda kimya fonninin tadrisinda da genis tat-
biq oluna bilar. Bu yanasmalarin tahsil sistemina inteqrasiyasi sagirdlarin fon-
na maragini artirmagqla yanasi, onlarin hayatla alagali bilik va bacariglarin1 da
zanginlasdirir.
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UMUMI TOHSIL MU9SSISOLORINDO OKSIGENLI UZVi BIRLOSMOLORIN
TORKIBINDO MUASIR YANASMALAR
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tunzalec18@gmail.com

"Umumi tohsil miiassisalarinds oksigenli iizvi birlosmalarin terkibins miia-
sir yanasmalar”" movzusu olduqca maraglidir ve kimya tedrisinda aktual bir me-
saladir. Bu movzunu isloyarken agagidaki aspektlara diqgat yetirs bilarsiniz:

Oksigenli Uzvi Birlasmalarin Tadrisinin ®hamiyysti Oksigenli iizvi bir-
lasmalar (masalan, spirtlar, karboksillar, aldehidlar, ketonlar va s.) giindsalik
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hayatimizda genis yayllmisdir va onlarin kimyavi xassalari, istifade sahalari
maktab saviyyasinda dyradilir. Oksigenli birlagsmalar insan orqanizminds va
miixtalif sonaye sahalarinda vacib rol oynayir. Bu mévzu, sagirdlarin kimyanin
hoyatla alagasini anlamasina komoak edir.

Miiasir Toadris Metodlar1 ve Yanasmalar Laboratoriya Tacriibalari va in-
teraktiv Tadris: Oksigenli izvi birlasmalarin tadrisinda interaktiv yanasmalar,
masalan, laboratoriya tacriibalari, molekulyar modellarin qurulmasi, simulya-
siya progqramlari kimi iisullar totbiq oluna bilar. Distant vo Ragqomsal Tahsil:
Onlayn resurslar, virtual laboratoriyalar ve rogomsal platformalar vasitasile
oksigenli lizvi birlasmalarin molekulyar qurulusu ve kimyavi reaksiyalar1 daha
ayani soakilda izah edils bilar.

Moévzunun Tadrisinda Inteqrativ Yanagmalar Biologiya ilo 9lagalondir-
ma: Sagirdlara oksigenli lizvi birlasmalarin (masalan, spirtlar va lipidlar) canli
organizmlardaki funksiyalarini ve onlarin metabolizm proseslarindaki rolunu
Oyratmak liclin biologiya ile inteqrativ darsler kecirmak mimkiindiir. otraf
Miihit va Ekologiya il Baglanti: Sagirdlara oksigenli tizvi birlagsmalarin (xiisu-
san karbon dioksid va karbon monoksid) atraf miihitds tasirlari ve bu birlas-
moalarin havaya atilmasinin ekoloji problemlars sabab oldugu izah edils bilar.

STEM va Tadqgiqat Yanasmalar1 Sagirdlerin tedqgigat layihalarina calb
olunmas ile oksigenli birlosmalarin real hayatla slagasini dyrenmak {igiin
praktik tedqgigatlar aparilmasi taklif oluna bilar. Masalan, yanacaq kimi istifa-
da olunan spirtlar va onlarin ekologiyaya tasiri haqqinda kicik tadgiqatlar va
ya eksperimentlar tagkil edils bilar.

Movzunun Sadslasdirilmis va Vizual Taqdimati Kimya ¢ox vaxt miirak-
kab gabul edilir, buna gors da oksigenli lizvi birlosmalarin molekulyar quru-
luslarini va funksiyalarini vizual vasitalar ve ya 3D modellar ilo izah etmak
faydal ola bilar. Infografikalar ve Animasiyalar: Bu, sagirdlarin kimyavi reak-
siyalari, strukturlar1 ve molekulyar quruluslar1 daha yaxsi anlamalarini tamin
edas bilar.

Tadris Vasaitlari va Resurslar Miiasir tohsil miihitinde miixtslif reaqom-
sal va ayani resurslardan istifads etmak, masalan, 3D molekulyar modellar, in-
teraktiv dars materiallari vs video darsliklardan faydalanmaq magsadauygun-
dur. Bu resurslar sagirdlarin mévzuya olan maragini artirir. Bu yanasmalar sa-
girdlarin mévzunu daha yaxsi gavramasina va kimyaya olan maraqlarinin art-
masina komak edacak. Bu asaslarla movzunu arasdirsaniz, tahsilde miiasir
metodlarin tatbiqini va oksigenli izvi birlasmalarin shamiyyatini shatali sakil-
da taqdim eds bilarsiniz.
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Elm va texnologiyanin inkisafi tahsil sisteminda da 6ziinii asash sakilda
biiruza verir. Yeni tahsil sisteminds asas miisahids obyekti sagird secilir, tad-
ris prosesi zamani miiallim sagirdlarin psixoloji, pedoqoji va idrak faaliyyatini
diognoz edarak daha sonra tedris edacayi fonni sagirdlors catdirir. Tadris
prosesi kortabii deyil, sagirdlarin maraq dairasina uygun kegrilir, tadris mate-
riallar1 sagirdlarin maraq dairalarine ve intellektual saviyysalarinae asasen
miiayyan olunur. Kimya fonninin tadrisi zamani sagirdlarin maragini calb et-
mak va onlarda kimya fannina maraq oyatmaq va an asas1 dyrandiklari kimya
biliklarini daha yaxsi manimsemsalari ii¢iin todrisi eksperimentlar asasinda
aparilmasi maqgsada uygundur. Bunun ticiin kimya biliklarinin méhkamlandi-
rilmasi l¢lin sagirdloara daha cox eksperimentlor géstarmak, dyrandiklari
kimya biliklarini daha yaxsi manimsamalarine kémak edacakdir. Eksperi-
mentlor ham muoallimin niimayisi (demonstrasya) ila gdstarila bilar, hamda
sagirdlarin 6zlari eksperimentlari apara bilarlar ki, bunlara praktiki eksperi-
mentlar deyilir. Tocriibalar murakkab va ya tahliikali oldugda miusallim tars-
finden aparilir, sagirdlar tehlikasiz seraitde miisahida eds bilirlar.Magsad,
movzunu vizual va praktiki sakilda izah edarsak, sagirdlorin darsi daha yaxsi
anlamalarini tamin etmakdir. Bels ki, vizual taqdimatlar sagirdlarin diggatini
calb edir va idrak faaliyyatini artirir. On asas xiisusiyyatlarindan biri da sa-
girdlar kimyavi reaksiyalar1 birbasa miisahida edarak nazari biliklarini prakti-
kaya baglayirlar ve miiallim tacriiba zamani har addimi izah edir ve sagirdlara
garanliq galan suallara cavab verir. Praktiki eksperimentlarin isa asas xtlisu-
siyyatlari faal istirak etmays, yani, sagirdlar eksperimentin har bir marhalasi-
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ni 6zlari icra edirlar va ol bacariglarini inkisaf etdirirlor, avadanlhgdan istifads
etmayi va kimyavi maddalarls islomayi dyranirlar. Eyni zamanda tacriibs na-
ticasinda bas veran dayisikliklari miisahida edir va natics ¢ixarirlar. Nazari bi-
liklari praktiki olaraq tatbiq edirlar, bu da mévzunu daha darindan anlamaga
nail olurlar. Indi iss tacriibalar vasitasi ila yuxarida dediklorimizi subut edak:

1. Maddaslarin fiziki xassalorinin miiayyonlasdirilmasi:Miisllimin tali-
matlarina asasan sagirdlar maddslarin fiziki xassalarini tacriiba vasitasi ils
ozlari dyranirlar: Belalikls, sagirdlar darsda dyrandiklari biliklari ,yani, mad-
dalarin hallolma gabiliyyatini, rangini, qoxusunu, sixligini va digar xassalarini
eksperiment vasitasi ilo ayani olaraq tatbiq etmis olurlar. Sagirdlar bir ne¢a
stokana su tokiib izarina iss ayri-ayriligda sakar, duz, qum alavs edib qasiq
vasitasi ila garigdirirlar. Maddalarin hallolma gabiliyyatlarina asasan sokar,
duz hall olur, lakin, qum isa ¢okiintii kimi qalir. Naticeda sagirdlar maddalarin
fiziki xassalori miisahide edarak miiqayisa edirlar va hallolma gabiliyyati
farqli oldugunu miiayyan edirlar.

2.Metallarin Tursularla Reaksiyasi: Burada sagirdlar Tursularin metallar ila
reaksiyasi naticasinds hidrogen qazinin alinmasini ayani formada 6zlari tacriiba
asasinda goriirlar. Demak sagirdlar bunun {i¢iin sinaq stisasi gotiiriib bir neca ml
xlorid tursusu alave edirler daha sonra tlizarine sink ve ya maqnezium metalini
dlava edirlar bu zaman reaksiya bas verir ve qaz gabarciglar1 amala golir gqazin
¢ixmasl prosesini miisahida edirlar. Sagirdlar sinaq siisasinin agzina yanan kibriti
yaxinlasdiraraq hidrogen qazinin ani alovlandigini ve yiingiil “pax ” sasinin galdi-
yini miisahids edirlar. Reaksiya tonliyi: Zn + 2HCl- ZnCl, + H,

Miollim sagirdlare beyin homlasi edarak onlara mis metali ila xlorid
tursusunu tacriibs etmsalarini tapsirir: Sagirdlar bu dafs sinaq siisasina xlorid
tursusu alave edir sonra ise mis metalini alava edirlar. Bu zaman hec bir reak-
siya bas vermadiyini miisahids edirlar. Reaksiya tonliyi: Cu + HCl-» getmir.

Sagirdlar bu tacriibeni etmsaklo elektrokimyavi gorginlik sirasim beyin
hamlasi ila xatirlamis olurlar. Bu tacriibalar sagirdlarin tacriibi biliklarini inkisaf
etdirir, idrak faaliyyatlarini artirir ve kimyani maraql sakilds éyranmalarina im-
kan yaradir. Yekun olaraq deya bilarik ki, tolim metodlarindan istifads etmakla va
eyni zamanda musllimin pesakar fasilitatorlugu naticasinda sagirdlarin idrak fa-
alligini ve arasdirmagiliq xtisusiyyatlarini inkisaf etdirmasina nail olurug.
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SAGIRDLORIN FOALLIGININ ARTIRILMASINDA
EKOLOJi BILIKLORIN VERILMOSININ 9SAS MOQSODLORI

Sabnam Mirzayeva, Xslil Nagiyev,
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shabnam8888m@gmail.com

Ekoloji biliklarin verilmasi vo bu biliklarin tadris prosesina inteqrasiya-
s1, global dayisikliklar vo atraf miihit problemlari ila slagadar aktual masales-
lorden biridir. iqlim dayisikliyi, ekoloji ¢cirklonma ve tebii resurslarin azalma-
s1 kimi problemlar, ekoloji biliklarin tahsil prosesina inteqrasiyasinin shamiy-
yatini artirir. Buna gora das, sagirdlare erkan yaslardan baslayaraq ekoloji
stiur asillamaq galacak nasillorin daha masuliyyatli ve malumath olmasina
komak edir. Bu masalalarin halli yalniz dovlatlar va beynalxalq taskilatlarin
say gostarmasi ilo miimkiin olmayacaq. Bu maqamda sagirdlarin galacakds
comiyyatin ekoloji problemlarle miibarizada faal qiivve olacagini nazars al-
magq lazimdir. Bu sababdan, ekoloji biliklarin maktab tohsilinda sistemli vo ef-
fektiv formada sagirdlara otiiriilmasi xiisusi shamiyyat kasb edir. Bu prosesin
tonzimlanmasi zamani qarsiya bazi suallar ¢ixir: “Sagirdlara ekologiyanin ha-
yatimiza tasirini necs asilamagq olar?”, “Cari ekoloji situasiyanin canllara tasiri
nadan ibaratdir?”, “ Miihitin siiratli ¢irklonmasinin garsisini neca almagq olar?”. Bu
tadqiqgat isimiz, sagirdlara ekoloji biliklarin 6tiirtilmasinds istifads olunan an
miiasir yanasmalarin, metodlarin va alatlarin tahlilini verir[1].

Umumiyysetls, sagirdlere ekoliji biliklarin étiiriilmasi ti¢iin bir nega ef-
fektiv yanasma movcuddur. Buradaki asas magsad masalalara qarsi maraq ve
masuliyyat hissini artirmaqdir. Asagidaki tisullar bunun tg¢iin faydali hesab
edils bilar: Ekoloji problemlar iizarinda layihalar: Sagirdlari kicik qruplar ha-
linda ayiraraq ekoloji problemlar lizarinds layihalar hazirlmaga tasviq etmak
miimkiindiir. Masalan, tullantilarin azaldilmasi, enerjinin samoarali istifadasi
va su ehtiyatlarinin samarali istifadasi movzusunda layihslora yonlandirmak
miimkiindiir. Bu ciir faaliyystlar sagirdlarin problem hall etma bacarigalarini
va ekoloji stiurlarini inkisaf etdirmasi. Tobiate ekskursiyalar:Sagirdlari tabii
miihitlars, milli parklara va digar ekoloji shimiyyatli sahalara ekskursiyalar
toskil edarak ekosistemlar vo bioloji miixtaliflik barade malumatlandirmagq
mimkiindir [2].

Tabiats olan yaxin tacriibalar ekologiyanin vacibliyini daha yaxsi basa
diismaya kémak edacak. 9gar bu mévzuda praktini hissanin gostarilon forma-
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da toskili miimkiin deyilss, prosesi sinif otaglar1 daxilinds IKT vasitalarinds
istifads edarak tanzim eda bilarik. Bunun iiciin an mahsuldar vasitslar virtual
laboratoriyalardir. Bali, virtual laboratoriyalar bir sira ekoloji problemlerin,
masalan, suyun cirklonmasini tahlil etmak ve bu masalads sagirdlara ekoloji
biliklori vermakda va ekoloji bacariglar1 formalasdirmaq effektiv iisuldur.
Mashur virtual laboratoriya alatlarins asagidakilari aid etmak olar: ChemCol-
lective-su cirklanmasi va kimyavi tamizlanma proseslari ilo bagh mixtalif vir-
tual laboratoriya faaliyyatlori taklif edir. Labster-ham bioloji hamda kimyovi
tomizlonma tsullarini éyroden interaktiv simulyasiyalar toqdim edir. Burada
sagirdlar laboratoriya tacriibslarini va suyun ¢irklanmasini simulyasiya eda
bilarlar. Bu naticalar gostarir ki, ekoloji biliklarin verilmasi, sagirdlarin tahsil
tacriibasini vo faalligini shamiyyatli deracads yaxsilagdirir. Ekoloji tahsil, sa-
girdlerin daha masuliyyatli va malumath vatendaslar olmalarina kémak edir
va onlarin galacakda ekoloji problemlarlsa miibarizada faal rol oynayacaqlarini
tomin edir [3].
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Kimya fanninin abstrak va nazari elementlardan taskil olunmasi, sa-
girdlarin vizuallasdirma va tacriibalarda istirak etma kimi faaliyyatlarini zaru-
ri etmakls yanasi, fonna maragi da artirir. Mahz, bu isda yardimgl vasite kimi
IKT kémayimizs catir. IKT bu prosesds sagirdlora roqamsal todris materialla-
r1, virtual labaratoriyalar va stimulyasiyalar teqdim edir. Bunlarin sayasinda
sagirdlar istanilon kimyavi prosesi istanilon vaxtda miisahids eda va ya prose-
si tagkil eda bilar. Bunlar virtual sakilde hayata kecirildiyi ticlin sagirdlarin
tohliikasizliyini do tomin etmis olur. Orta maktab ¢orcivasinda hayata kegiril-
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mbali olan bu texnologiyalar asagidakilardir:

1)

Agill siniflarin dars prosesinds miithiim rolu var [2]. Bu yolla kimya tadri-
sindo IKT vasitelari istifade edilir ve darsin effektivliyi artmis olur. Homgi-
nin miisllimlarin dars materiallarini miixtslif vasitalarla sagirdlera catdir-
masini tamin edir.

2) IKT vasitalarinden istifads edarak interaktiv kimya darsinin taskil olunmasi

3)

va sagirdlara darsi daha aylancali iisullarla 6yratmak miimkiindiir. Bunlar-
dan biri do tohsilde STEAM yanasmasidir [1]. STEAM (elm, texnologiya,
miihandislik, incosonat va riyaziyyat) yanasmasindan istifads edarak, kim-
ya darslarinda miixtslif layihalarin hazirlanmasi miimkiindir. Bu layihalar
sagirdlards kimya biliklarinin inkisafi il yanasi, onlarda fonnlar arasinda
inteqrasiya va problem hall etma bacariqlarini da inkisaf etdirir.

IKT vasitalorinin kimyada tatbiqi zamani genis istifade olunan iisullardan
biri da virtual laboratoriya va stimulyasiyalardir [3]. Bunlar sagirdlarin
tohliikazis va interaktiv sakilda tacriibalari miisahids etmalarine sorait ya-
radir. Bunun tgiin miixtslif platformalar istifads edils bilar. Bunlara Labs-
ter, ChemCollective vo PhET Interactive Simulation misal géstermak olar.
Labster platformasi vasitasiyle virtual labaratoriyada tacriibalari interak-
tiv sakilda taskil etmak ve miisahids aparmaq miimkiindiir. Bu platformada
orta maktab proqramina uygun olan sada va Oyradici tacriibalar aparila bi-
lir. 3D modellasmanin ahamiyyati ondan ibaratdir ki, sagirdlar bu prog-
ramlarin komayila molekulun qurulusunu, hibridlagsmani va kimyavi rabi-
tanin necs taskil olundugunu daha yaxsi basa diiga bilir. Belo programlara
ChemSketch va Avagadronu misal gostarmak olar.

4) IKT vasitalorinin kimyanin tadrisinda istifadasinin bagga bir niimunasi sla-

5)

va realliq va virtual realliq texnalogiyalaridir [4]. 9lava realliq proqramlari
vasitasila biz kimyavi elementlari va mollekullar real miihita gatiririk. Bu-
nula talabalar molekullart modellasdirma tatbiqlari istifads edir ve mobil
cihazlarla mollekullar1 3D formada gors bilirlar.
Bundan basqa, Youtube kanallari, edX, Coursera kimi todris platformalari
sayasinda sagirdlar alava kimya biliklarina yiyalana bilarlor. Masalan, dars-
da har hansi bir kimyavi prosesi tadris etmak istadikdas, sagirdlara darsdan
avval hamin mdvzuya uygun video izlomak tapsirila bilar. Bunun sayasinda
sagirdlar hamin mévzunu daha darindan maimsamis olacaqlar.
Magsadimiz, apardigimiz arasdirmalarin tadris prosesina tatbiqini he-

yata kecirmak, miiqayisali tahlil aparmaq va tohsilin keyfiyyatinin artirilmasi

liclin alternativ imkanlardan maksimum istifads etmakdan ibaratdir.
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AMINTURSULARIN T9DRiSINDO YENi YANASMALAR

Orucov Yahya, Xolil Nagiyev, Nasim Abisov
Baki Dévlat Universiteti, Azarbaycan
yahyayov081 @gmail.com

Amintursularin tadrisinin dyrenilmasinds yeni yanasmalara yonalmak
miasir tohsil metodlarinin inkisaf etmasini ve innovativ yanasmalarin imumi-
tahsil maktablarinda tadris prosesina inteqrasiyasini shats edir.Bu saha imu-
mitahsil maktablarinds tohsilin keyfiyyatini mithiim artirmagq, sagirdlarin da-
ha yaxs1 6yronmasi ve daha yaxs1 natica almasini, ahatali inkisafini tomin et-
mak magsadila genis bir miizakire mévzusudur. Amintursular, asas etibarila
usaglarin talim-tarbiyasi ve sosial davranislarinin formalagsmasinda miihiim
rol oynayan elementlardan biridir. Tadris prosesinds bu yanasmalarin asas
ahamiyyati, tahsilin yalmz bilik 6tiiriilmasindan ibarat olmamasi, ham da
usaglarin saxsiyyatinin inkisafi, sosial masuliyyat ve yaradici diisiinma baca-
riqlarini artirmaga yonalmasindadir [4].

Yeni tadris yanasmalari, tehsil alanlarin aktiv istiraki, miistaqil dii-
slinmasi va fardi inkisafini vurgulayan metodlara asaslanir. Yeni yanasmalar,
sagirdlarin sadaca akademik biliklarla deyil, ham da sosial va emosional baca-
riqlarla inkisafin1 asas hadaflayir. Amintursularin tadrisinds yeni yanasmala-
rin tatbiqi, tahsilin keyfiyyatini artirmaga va sagirdlarin sosial, emosional va
intellektual inkisafin1 birbasa tamin etmaya kémak edir [1]. Tahsil metodlari-
nin daha miasir, sagird markazli va interaktiv olmasinin, ham da texnologiya-
nin tadris prosesina daxil olmasinin tahsil sisteminds miisbat dayisikliklara
sabab olacagi gozlanilmakdadir.

Bu yanasmalarin galacak zamanda daha genis miqyasda tatbiqi, icra.
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edilmasi apardigim arastirmalara gors tahsil sisteminda shamiyyatli inqilabi
dayisikliklara yol aca bilar [3]. Son arastirilan malumatlara asasen amintursu-
larin todrisinin dyronilmasindo yeni yanasmalar miiasir tohsil metodlarinin
inkisaf etdirilmasine vo innovativ yanasmalarin konstruksiyalarini ahats edir.
Bu yanasmalar tohsilin keyfiyyotini daha c¢ox artirarag, sosial vo intellektual
inkisafi, inkisaf etdirmaya yonaldir [5].

Miistaqil diisiinma va aktivlik, yeni metodlarin asaslarinmi tagkil edir.
Arasdirdigim msalumatlardan galdiyim naticaya asasan gozlenilir ki, tahsilin
miuasir, maktabli markazli yanasmalari ve texnologiyanin daxil edilmasi siste-
minds iqtisadi dayisikliklor yaradacaq. Yeni tadris strategiyalar1 miiasir me-
todlarin inkisafi va innovativ yanasmalarin birlasmasi vasitasils tahsilin irali-
lomasini tamin edir [2]. Bu tahsil miiassisasinin idara olunmasi ila yanasi, sox-
siyyatin inkisafi, masuliyyat ve yaradici diisiince da eyni zamanda mévcuddur.
Miiasir inkisaf, tadris ve markazli tahsil iisullar ile texnologiya sistemlarinda
dayisikliklarin olacag: diistiniliir.
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VII SiNiF KIMYA KURSUNDA "SU" MOVZUSUNUN TODRIiSINDO
FONLORARASI INTEQRASIYANIN TOTBIQi

Xolil Nagiyev, Arzu Pasayeva, Nazanin Mustafayeva
Baki Dévlat Universiteti, Azarbaycan
Mustafnazaninmustafayeva@gmail.com

Miiasir dovrds tehsil prosesinda fonlararasi alaganin qurulmasi ve in-
teqrasiyanin tatbigi miihiim shamiyyat kasb edan yanasma, sagirdlarin miix-
talif elmi sahalar arasinda alagalar quraraq biliklari daha yaxs1 manimsamasi-
na va onlarin praktik tatbigini anlamasina imkan yaradir.

Tadqiqat isinin aktualligl. Bu mévzunun 6yranilmasi tokca kimyavi bilik-
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larin manimsanilmasi ilo mahdudlasmir, ham da biologiya, cografiya, ekologi-
ya va digar fonlarla alagalari dark etmaya kdmak edir, bela bir inteqrativ ya-
nasma, sagirdlards suyun kimyavi va fiziki xlisusiyyatlarinin, onun ekosistem-
daki rolunun, hamcinin su ehtiyatlarinin qorunmasi ile bagh vacib biliklarin
formalasmasina imkan verir,sagirdlors yalmz nazari biliklar deyil, ham da bu
biliklarin praktiki hayatla neca alagali oldugunu anlamaga kémak edir. Bela-
likla, m6vzu, miiasir tahsilin magsadlarina uygun olaraq, elmi biliyin artirilma-
s1, tabii sarveatlorin doyarinin anlasilmasi va ekoloji stiurun inkisaf etdirilmasi
baximindan boytik aktualliq dastyir [1].

Su mévzusunun digar fanlarls slagali sakilda dyradilmasi vasitasile sa-
girdlards biliklarin sistemlasdirilmasi ve daha yaxsi gqavranilmasi temin et-
moak,fonlararasi alagalarin qurulmasi, ekoloji siiurun inkisafi, sagirdlarin
suyun xususiyyatlarini arasdirmagq tli¢lin tadqigat aparma va tacriibalar etmak
bacariglarini inkisaf etdirmak, eyni zamanda suyun gilindslik hayatda shamiy-
yatini anlamalarini tamin edilmasi,diisiinca gabiliyyatlarinin inkisafi tadqi-
gatin magsadidir.Bu magsadlar, kimya fonninin digar elmlarls inteqrasiyasi
vasitasile sagirdlarin imumi diinyagoriisiinii genislandirmak va onlarin tahsil
naticalarine miisbat tasir gostarmak maqsadini dasiyir [2].

Ekoloji masuliyyatin formalagdirilmasi, praktiki bacariglarin inkisafi,
fanlararasi inteqrasiya vasitasils sagirdlar su ile bagh real problemlara komp-
leks yanasma tisullarinin déyranilmasi, onlarin ham tahsil prosesinds, ham da
giindalik hayatlarinda garsilasdiglar1 problemlari daha semarali sakilda hall
etmalarina kdmak etmasi mévzunun praktik shamiyytidir.

Mévzunun biologiya fannina inteqrasiyasinda: hiiceyra saviyyasinda su-
yun shamiyyatini, metabolik proseslari, saglamliq ve insan orqanizminda su-
yun rolunu deya bilarik. Bu ciir inteqrasiya sayasinda sagirdlar, suyun ham
kimyavi, ham da bioloji baximdan shamiyyatini kompleks sakilda dark edirlar,
bu yanasma onlarin fanlararasi diisinma qabiliyyatini artirir va tabiatdaki
proseslari bir bitév kimi gérmalarina kdmak edir. Belslikls, sagirdlar suyun
ham hayat manbayi, hom da elmi toadqgigat obyektlari iiciin fundamental aha-
miyyatini daha yaxsi basa diistiirlar. Fanlararasi inteqrasiyanin giiclandirilma-
si,sagirdlar suyun ham kimyavi xassalarini, ham da ekosistemlardaki funksi-
yalarini, tabistdaki dévriyyasini ve insan saglamligi licin shamiyyatini vahid
yanasma ila dyrenilmasi, ekoloji tarbiya va dayaniql inkisaf hadaflarina uy-
gunlasmasi, miiasir talim metodlarinin tatbiqi, rogamsal texnologiyalarin isti-
fadasi, bu yanasma tshsilin keyfiyyatini artirmagqla yanasi, sagirdlari galacak
hayatlarina daha yaxsi hazirlamasi mévzunun yeniliklaridir [3].

Natica. Sagirdlar darsa faal sakilda gatilir, su mévzusuna daha ¢ox ma-

228



1

2)

3)

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

raq gostarir va miistaqil 6yranma havasi artir,onlar galacakda iglim dayisiklik-
larina qarsi daha hazirlighh va malumath olur, bunun camiyyata tasirini derk
edirlar.Sagirdlar miiasir texnologiyalarin imkanlarindan istifads edarak tahsil-
do innovativ yanasmalar1 manimsayirlar,bu naticalar tohsilin keyfiyyatini arti-
raraq sagirdlarin ham elmi, ham da sosial hazirhglarini giiclondirir.
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YENI BiLIKLORIN MONIiMSONILMOSINDO AKMEO-iINTERAKTIV
TODRIiS METODLARININ TEXNOLOJi 9SASLARI

Kamil Haqverdiyev, Giilgiin dhmadova
Baki Dévlat Universiteti, Azarbaycan
gulgunehmedova2 003 @gmail.com

Miiasir tahsil sistemi daim yenilanir, akmeo-interaktiv tadris metodlari,
sagirdlarin yeni biliklori manimsamasinda effektiv vasita kimi 6zlinii gostarir.
Bu yanasma, tadris prosesinds interaktivlikle yanasi, saxsi inkisaf va bacarig-
larin darinlasmasina dastok veran akmeologiyanin prinsiplarina asaslanir. Ak-
meo-interaktiv metodlar, sagirdlara yalniz nazari biliklarin taqdim edilmasini
deyil, ham da hamin biliklarin praktik tatbiqini ve ahatsli diislinca tarzinin in-
kisafini tamin edir.

Akmeo-interaktiv tadris metodlari, sagirdlarin talim prosesinds aktiv isti-
rakini tomin etmakla yanasi, onlarin yaradicilig, tonqidi diisiince va 6ziinti inkisaf
etdirma bacariglarini da giiclandirir. Bu metodlarin texnoloji asaslara s6ykanma-
si, onlarin tatbiq dairasini genislandirir ve miiasir telim miihitinds aktual bir vasi-
taya cevirir. Akmeo-interaktiv yanagmalar, sagirdlarin yalniz nazari biliklari ma-
nimsamasina deyil, ham da bu biliklari praktik olaraq totbiq eds bilmasina sorait
yaradir ki, bu da XXI asr tohsil standartlarina uygun galir. Mévzunun aktuallig
ham da ondan irali galir ki, akmeo-interaktiv metodlarin totbigi miiasir tahsil sis-
teminin asas cagirislari olan talim keyfiyyatinin yiiksaldilmasi va inkliiziv tahsilin
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tamin edilmasi baximindan genis perspektivlar vad edir [1,3].

9dsas maqsadi, yeni biliklarin manimsanilmasinds akmeo-interaktiv tad-
ris metodlarinin tatbiqini arasdirmagq, onlarin miiasir talim texnologiyalari ila
olagosini tahlil etmak vo tadris prosesinag tasirini doyarlondirmak, akmeo-in-
teraktiv yanagmalarin sagirdlarin biliklarin qavranilmasi ve manimsanilmasin-
da effektivliyini gostarmak, bu metodlarin kimya darslarinda tatbiq imkanlarini
iza ¢ixarmagq va onlarin tahsilin keyfiyyatina tohfasini asaslandirmaqdir.

Bu movzunun praktik shomiyyati, akmeo-interaktiv todris metodlarinin
totbiqi ile sagirdlerin darslardaki fealligini ve 6yranma effektivliyini artirmaq po-
tensialinda dayanir. Talim prosesinds innovativ yanasmalarin ve regamsal me-
todlarin istifadasi tedris miihitini daha interaktiv, maraqh ve menali edir. interak-
tiv platformalar ve reqgemsal metodlardan istifads bu metodun kimya darslarinds
tatbigini daha maragl ve al¢atan edir, bu mévzunun ham nazari, ham da praktik
ohamiyyati tehsilde miasir yanasmalarin totbigina tohfs verir va kimya darsle-
rinds akmeo-interaktiv metodlarin genis tatbiqi liglin zamin yaradir [2,4 ].

Notica olaraq,akmeo-interaktiv metodlarin tatbiqi ile sagirdlarin kimya
darslarinda faal istiraki ve 6yrenma prosesine maragi xeyli artir, sagirdler yal-
niz biliklari passiv sakilda gabul etmir, eyni zamanda onlari tatbiq edir va yeni
biliklari daha tez manimsayir. Tacriibalar va interaktiv faaliyyatlor sagirdlarin
yaradicl yanasmalarini formalasdirir.Akmeo-interaktiv metodlarin texnoloji
hallarla birlasdirilmasi, darslarin keyfiyyatini yiikssaldir, virtual laboratoriya-
lar, interaktiv simulyasiyalar ve darslarin daha maraql ve al¢atan olmasini te-
min edir,miirakkab kimyavi proseslarin izahinda akmeo-interaktiv metodlar
istifads edilarak, bu moévzular sagirdlar ticiin daha anlasilan ve maraqli hala
gotirilir. Sagirdlar nazari biliklarla yanasi, onlarin real hayat totbiqlarini da
gormasina sabab olur. Akmeo-interaktiv metodlar va talim texnologiyalarinin
inteqrasiyasi kimya darslarinds miiasir, effektiv va saxsiyyatyoniimlii tadrisin
hayata kecirilmasi iiciin giicli vasita kimi 6ziinii gostarir, tahsilds innovativ
tisullarin tatbiqi ti¢iin genis akmeoloji -interaktiv perspektivlar vad edir.
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HIDROGENIN TODRISINDO AKMEOLOJI SINERGETIiK YANASMA

Seyidxanim Méhsiimova, Kamil Haqverdiyev, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
Xanim23456i@gmail.com

Akmeologiya insan potensialinin an yiiksak, pik inkisaf saviyyasina yonal-
mis bir tedqgiqat sahasidir. Bu kontekstda "akmeologiya"” miiayyan bir moévzu sa-
hasinds optimal va ya "pik" bilik va ustaliga nail olmaq prosesinas aiddir. [1]

Kainatda an ¢ox yayilmis element olan hidrogen kimya, fizika, digar elmlar
va atraf mihitin dyranilmasi da daxil olmagla ¢oxsayl elmi sahsalards asas marks-
zi rol oynayir. Hidrogenin dyradilmasi onun kimyadaki rolunu (en sada atom ki-
mi), enerjidaki tatbiqlarini (yanacaq hiiceyralari, tamiz yanacaq kimi hidrogen) vo
miixtalif sanaye va atraf miihit kontekstlarindaki shamiyystini shats eda bilar.

"Hidrogenin akmeoloji sinergetik todrisi" ifadasi, hidrogen mévzusunu an-
lamaq ve manimsamani maksimum daraceds artiracaq sakilde dyratmak iiciin
gabaqcil, inteqrativ yanasmaya istinad edir. Bu, asagidakilar1 shats edacak: [2]

v’ Miuxtslif fanlari (kimya, fizika, ekologiya, energetika elmlari) birlesdiran in-
novativ tadris metodlarindan istifads.

v' Hidrogenin xassalarini onun enerji sistemlarinds tatbiqlari, iqlim dayisikli-
yi vo davamli texnologiyalarin galacayi ile alagaloandirmak kimi fonlararasi
alagalar vasitasils aktiv 6yranmanin tasviq edilmasi.

v' Tomiz enerji manbayi kimi hidrogen ve ya onun hidrogen igtisadiyyatindaki
rolu kimi cari ve galacak enerji problemlarinds hidrogenin rolunu tadqiq et-
makla tonqidi tefakkiiriin va problemlarin hallinin tasviq edilmasi.

v" Talabalars ve ya Gyraenanlars molekulyardan makroigtisadi ve ekoloji miqyasla-
ra gadar hidrogenin darin va harterafli basa diigiilmasini temin edarak, movzu
izra yiiksak saviyyali tacriibaya ¢atmaqda komak etmak magsadi dasiyir.

v' Praktiki baximdan bu, barpa olunan enerji manbalarina global kecidds
onun rolunu basa diismak {i¢lin nazari ¢arciva ila yanasi, hidrogenin neca
istehsal edildiyini, saxlandigini va istifada edildiyini gostarmak tlicilin prak-
tiki tacriibalardan, simulyasiyalardan va ya real diinya niimunalsrindan is-
tifadani shats eds bilar.

"Hidrogenin akmeoloji sinergetik todrisi" konsepti elm sahalarinin kasisma-

sinda yliksak saviyyali tedris metodlarini birlasdirarak talabalars hidrogenla

bagli ham darin nazari, ham da praktiki biliklar gazandirmagi hadaflayir.
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HALOGENLOR MOVZUSUNDA KiMYA DORSINDO iNTERAKTIV TODRIS
METODLARININ TOTBIiQi VO SAGIRDLORIN MOTIVASIYASINI
ARTIRAN INNOVATIV YANASMALAR

Fadaya Cavadova, Xalil Nagiyev, Rona Abdinbayova
Baki Dévlat Universiteti, Azarbaycan
cavadzadefedaye@gmail.com

Halogenlar movzusunda kimya darsinda interaktiv tadris metodlarinin
totbigi ve sagirdlerin motivasiyasini artiran innovativ yanasmalar miixtalif
tisullar va texnologiyalar vasitasils hayata kegcirila bilar. Bu yanasmalar sagird-
larin mévzuya maragini artirmaga, onlarin 6yrenma prosesina aktiv sakilda
gatilmalarina ve mévzunun tabiatini daha yaxs1 anlamalarina kémak edas bilar.
Asagida bazi effektiv metodlar ve innovativ yanasmalar teqdim olunur:

Problem asasli 6yranma (PBL) - Halogenlar mévzusunda problem asash
Oyranma sagirdlara real hayat problemlarini hall etmays yonalan tapsiriglar ve-
rir. Masalan, sagirdlara halogenlarin miixtslif tatbiq sahslarinda (suda hall ol-
ma, antiseptik tasir, sonayedas istifads va s.) hansi problemlari hall eds bilacayi
barads tapsiriglar verarak, mévzunun praktiki taraflarini 6yrana bilarlar [1].

Simulyasiyalar va Virtual Laboratoriyalar - Halogenlar kimi tohliikali va
ya ¢atin alda edila bilon maddalarle bagh tacriibalar virtual laboratoriya plat-
formalarinda (masalan, PhET va ya ChemCollective) hayata kecirila bilar. Bu,
sagirdlare miixtalif kimyavi reaksiyalar: tahliikasiz bir sakilds tadqiq etmaya
imkan verir [2].

Interaktiv Qrafiklar va Vizual Taqdimatlar - Halogenlarin dévri cadval-
daki yeri, xlisusiyyatlari vo reaktivliyi ilo bagh vizual qrafiklardan va interak-
tiv taqdimatlardan istifada sagirdlara mévzunun strukturu hagqinda daha ay-
din tasavviir yarada bilar. Masalan, halogenlarin bir-biri ilo miiqayisasini
gostaran interaktiv grafiklar istifada oluna bilar [3].

Kooperativ Tadris - Sagirdler qruplar saklinda c¢alisaraq halogenlarin
miixtalif xiisusiyyatlarini miizakirs eda va qarsiligh sakilds taqdimatlar hazir-
laya bilarlar. Bu, ham tafakkiiriin inkisafina komak edir, ham da sagirdlar ara-
sinda amakdasliq ruhunu giiclandirir.

Flipped Classroom (Tarsina Tadris) - Sagirdlar darsdan avval video
darsliklar va ya onlayn manbalar vasitasila halogenlar haqqinda ilkin malumat
olda eds bilarlar. Dars zamani ise bu biliklar tlizerinds miizakiralor aparilr,
praktiki tapsiriglar ve tacriibalar yerina yetirilir. Bu metod sagirdlarin darsda
daha aktiv istirak etmalarini va darsin strukturunu daha yaxsi anlamalarini ta-
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min edir [5].

Qrafik Diisiinma va Mind Mapping - Sagirdlara halogenlarin xiisusiyyat-
larini va bir-birile alagalarini gostaran mind map hazirlamaq tapsirig verila
bilar. Bu metod sagirdlarin mévzunun asas anlayislarini va alagalarini daha
yaxsl basa diismalarino komak edir.

Texnologiya ve Mobil Tatbiqlorden Istifads - Mobil tatbigler (masslan,
Periodic Table Apps) va interaktiv platformalar vasitasila sagirdlar halogenlar
haqqinda atrafli malumat alds eds, miixtslif kimyavi reaksiyalarin gostarildiyi
videolar1 izlays va ya kimyovi reaksiyalarin interaktiv simulasiya oyunlarina
gatilaraq darsa daha ¢ox maraq gostars bilarlar [4].

Tacriibalarin Canl Yayimi ve Zoom Tadrisi - Sagirdlar real kimyavi tacrii-
balari onlayn canli yayim vasitasila izlays bilar. Bu clir tacriibslar halogenlarin
madds halinda olan reaksiyalarini (masalon, bromun va ya xlorun gaza ¢evril-
masi) niimayis etdirarak darsin daha tasirli vo maraqli olmasini temin edir.

Biitiin bunlardan bels naticaya galdim ki, bu interaktiv ve innovativ ya-
nasmalar sagirdlarin kimya darslarina olan maragini artirir, 6yranma prosesi-
ni aylancali vo yaddaqalan edir. Halogenlar kimi shamiyyatli bir mévzu ils
bagli bu metodlar sagirdlara ham nazari, ham da praktiki biliklari daha darin-
dan 6yranmaya komak edacakdir.
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KIMYANIN TODRIiSINDO INTEQRATIV YANASMA
VO STEAM TEXNOLOGIYALARININ iSTIFADOSI

Laloa Allahverdiyeva, Xalil Nagiyev, Lalo Nasibova
Baki Dévlat Universiteti, Azarbaycan
Laleallahverdi05@gmail.com

Tahsilda miiasir yanasmalarin tatbiqi, xiisusan STEAM (Elm, Texnologi-
ya, Mithandislik, Incesenst, Riyaziyyat) texnologiyalarindan istifads, sagirdle-
rin tonqidi diisiinca va problem hall etms bacariqlarini inkisaf etdirmak tigiin
miihiim shamiyyat dasiyir. STEAM yanasmasi kimya darslarinds miixtslif fan-
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larin inteqrativ sakilds tadrisini tamin etmakls, sagirdlarin elmi biliklarinin
praktik tatbiqini asanlasdirir.

Inteqrativ Yanasmanin 9saslart:

Kimyanin tadrisinds inteqrasiya edilmis tolim metodlar: fonlararasi ala-
golori mohkomlondirarak biliklerin daha derindan gavranilmasina soarait ya-
radir. Kimya darslarinde STEAM metodlarinin tatbiqi sagirdlarin analitik dii-
slinco, arasdirma va innovasiya qabiliyyatlarini giiclandirmak maqgsadi dasiyir.

Kimyanin Tadrisinde STEAM Texnologiyalarinin 9sas istiqgamatlari:

1.Ragomsal laboratoriyalar: Kimyoavi proseslorin vo reaksiyalarin ro-
gomsal miihitde modellasdirilmasi.

2.Molekulyar dizayn: 3D ¢ap texnologiyalari ile molekulyar quruluslarin
yaradilmasi ve tadqiqi.

3.Programlasdirma va avtomatlasdirma: Sada kimyavi analiz cihazlari-
nin hazirlanmasi va istifadasi

4.Interaktiv dorsliklar ve vizual materiallar: Tacriibalorin ragamsal
mithitds sagirdlara vizual taqdimatu.

5.Layiha asash dyrenma: Sagirdlarin komandada islayarak praktik va
yaradici problemlari hall etmasi.

Natica: STEAM texnologiyalarinin kimyanin tadrisinda tatbiqi, sagirdlar-
da tanqidi va yaradici diisiinma, elmi yanasma vo praktiki bacariglarin inkisa-
fina boytlik tohfs verir. Bu yanasma, hamcinin, XXI asr bacariglarina uygun
miitaxassislorin hazirlanmasini tamin edir.
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KiMYA DORSLORINDO SAGIRDLAORIN FOALLIGINA
AKMEO-INKSAFETDIRICi USULUN TOTBIQI

Yasar Qarayev, Xolil Nagiyev, Kamil Haqverdiyev
Baki Déviat Universiteti, Azarbaycan
yasarx.87 @mail.ru

Oyrananlars kimya todrisi metodikasinin bu va ya diger aspektlarini da-
ha dorindon manimsatmak kimyanin dyradilmasi prosesino kompleks yanas-
mag1 talab edir. Har hansi bir elmin tadrisi prosesinda miiasir diinyada miixts-
lif yanasmalar mévcuddur. Prosesin daha darinden dark edilmasini tamin
edan metodlar, tsullar ve metodologiyalar bu va ya digar elmlards problemli
masalalarin hall edilmasina pesakarcasina yanasmagi talab edir. Tatbiq edilon
metodlar va tlsullar sirasinda miallim pesakarliginin inksaf etdirilmasina da-
ha diqqgatls yanasmagq ve eynin zamanda yenilikgiliyi ehtiva edan tisul ve me-
todlara inteqrasiya edarak dyratmani daha daqiqlikle 6yrananlarin duygusal-
liglarin1 motivasiyalarini ve maraqlarinin artirilmasina nail olmaq miasir dé-
vriin asas talablarindandir.

Oyrananlards lazim olan bilik ve bacariglar1 formalasdirmaq ficiin telab
olunan resurslardan ve miiasir ayani vasitalordan diizgiin istifade edilmasi
Oyradanlarin izarina diisan asas ohdaliklardendir. Bu cahati nazars alaraq el-
mi biliklarin 6yradilmasinda va dyrenilmasinda insan faaliyyatinda olan va
onun genis istifade edilmasini taleb edan vasitalardan biri do miisllim pesa-
karliginin artiritlmasina yonaldilon akmeologiyadan (Akmeo-zirvs, logika-elm)
istifada bu sahada atilan yeni addimlardan biri sayilir [1].

Akmeologiya - pesakarligin zirvasina dogru gedan yollari, tisullari, metod-
lari, metodologiyalari, sinergetikani, kibernetikan1 va mexanizmlari dyrenan
elmi prosesdir. Akmeologiyanin son zamanlar heteroxron inksafi onu gostarir
ki, insanin hayatinda onun inksafinin zirva dévrii va saxsiyyatin optimal inksa-
fi saviyyasinin 6yranilmasini tamin eda bilir. Belalikla burada heteroxron ink-
saf dedikda akmeologiyanin miixtalif elm sahalorina va insan faaliyyatina
asanlqla tetbiq edilmasi nazards tutulur. Akmeologiya hamcinin qeyri-elmi
sahalarda tatbiq edilarak insanin biitov bir faaliyyatini daha da genis cesidli
va daha manali edarak onun yetkinlik dévriinii, bu va ya digar sahalara tatbiq
etdiyi elmi faaliyyatini, pesakarliginin inksafin1 daha da artirmagqla yeni zirve-
lar kasf etmak vaziyyatina asanligla gatira bilir. Deya bilarik ki, akmeoloji pro-
ses saxsiyyatin har hansi sahads ixtisasindan asili olmayaraq qarsiya ¢ixan
problemlarin daha asan hsll yollarini tapmasini 6zlinda ehtiva edir. Demak
olar ki, biitiin elm tadgiqatcilarina elmin zirvasina pesakarligla ¢atmasi ii¢iin
akmeoloji diisiinca torzi ila islomak, daha dogrusu tadqigat sahasinda daha
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ekstensiv vo intensiv islomak iiciin akmeoloji lisul vo metodlari totbiq etmasi
ayani problemlari asan yolla hall etma imkani verir. Akmeologiya elmi insanin
faaliyyat sahasinda miixtalif dovrlari ahata etmakla- ganclik, yetkinlik va yash-
lig dovrlari arasinda optimal inteqrasiyani taskil edarak elmi biliklari daha
magsadauygun tatbiq etmanin yolunu tapir [2].

Akmeologiyanin asas tadqiqat sahasi pedoqoji prosesin tamin edilmasinda
asas rol oynayan soxsiyyoatin hortorafli inksafi, onun pesokarliq vo yetkinlik
dovriinds sosial adaptasiyasini tomin etmakls insan faaliyyatinin keyfiyyotini
dahada inksaf etdirmakdir. Har bir ford garsiya qoydugu maqsada ¢atmagq ligiin
nayi va neca dyranmalidir suallarina cavab tapmaqda yardimgi olur. Akmeologi-
ya hayat magsadlarini miiayyan edir, lisullar arasinda alagalar yaradaraq metod
va metodologiyalar1 6zlinda ehtiva eda bilir. Emosional psixoloji baximdan insa-
nin diisiinca tarzina yeni manalar, yeni zirvalar foth etmayin yollarini arasdirir
va hayat prinsiplarina amal etmayi qarsiya magsad kimi qoyur. Bu yuxarida de-
yilan akmeoloji diisiinca tarzindan istifade edsrak V qrup elementlarinin ak-
meoloji inkisafetdirici tisul ilo tadrisini asagidaki sakilda vera bilarik.
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HARNESSING AI AND DATA ANALYTICS TO TRANSFORM
CHEMISTRY EDUCATION AT HIGH SCHOOLS AND UNIVERSITIES

Sona Babayeval?
1University of Birmingham, United Kingdom
2Baku State University, Azerbaijan
sxb1762@student.bham.ac.uk

The 2024 Nobel Prize in Chemistry, awarded to David Baker, Demis
Hassabis, and John Jumper, highlights the revolutionary potential of artificial
intelligence (Al) in science, particularly in computational protein design and
structure prediction. Inspired by these advancements, this work envisions the
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integration of Al and data analytics into chemistry education at all levels to
enhance engagement, conceptual understanding, and essential problem-
solving skills.1-4Introducing Al-powered tools and data analytics at the middle
and high school levels can lay a strong foundation for university-level learning.
For example, high school students using PhET Interactive Simulations to ex-
plore reaction kinetics and Tableau Public for visualizing chemical data can
develop pattern recognition and data interpretation skills early on. Additional-
ly, gamified learning platforms like SimChemistry can make abstract concepts
like molecular interactions accessible and engaging, fostering curiosity and
confidence in scientific exploration.5-8 These experiences prepare students for
university-level challenges, where more advanced tools such as AlphaFold for
protein modeling or Python-based analytics frameworks (e.g., Pandas, NumPy)
become integral to understanding molecular dynamics, chemical properties
and data interpretation.

Students master skills like image processing, data analysis, and visuali-
zation, which are crucial for interpreting complex datasets and plotting exper-
imental results.". By starting early, students arrive at university equipped with
technical proficiencies, critical thinking abilities, and a deeper appreciation for
the intersection of chemistry and technology.*8-11"The proposed framework
envisions a seamless progression from foundational tools in secondary educa-
tion to advanced Al-driven platforms at universities. However, achieving this
vision requires addressing challenges like accessibility, teacher training, and
curriculum integration. Support systems, including professional development
for educators and open-access resources, are essential for equitable imple-
mentation.!213By leveraging Al and data analytics tools at all educational stag-
es, educators can create a transformative learning ecosystem that bridges the-
oretical and practical chemistry education. This approach empowers students
to excel as interdisciplinary thinkers, ready to tackle the complexities of a
technology-driven scientific landscape.
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KIMYANIN TODRISINDO FiZiKi MOHDUDIYYSTLI $9XSLORIN
PROBLEMLORI VO ONLARIN HOLLI YOLLARI

Xasmurad ismayllzada 1, Xatira ismayilovaz, Somadaga Rizvanliz,
1fstanbul Gedik Universiteti, Azarbaycan
2gkad. Y.Mammadaliyev adina Neft-Kimya Proseslari Institutu, Azarbaycan
Xatire19667@gmail.com

Miiasir ¢comiyyatimizda els insanlar var ki, onlara daha bdytik diggat vo
hassas davranis lazimdir. Xisusi qaygiya ehtiyaci olan fiziki imkanlar1 mah-
dud olan insanlarin tahsil almas1 asas masalalardandir. Onlarin comiyyats in-
teqrasiyasi, tahsil almasi giiniin mithiim vazifalardan biridir.

Saglamliq imkanlar1t mahdud olan gaxslarin tahsilin biitiin pillalarinda
tohsil almaq hiiququ var. Onlarda digar saxslarls barabar saviyyada tahsil al-
mag, islamak hiiququna malik saxslardir. Bu baximdan bels soxslarinda digar
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usagqlarla birlukda tahsil almasi onlarin shval ruhuyasina yaxsi tasir edir va
0zlinagiivani daha da artirir.

Tacriibalar da gostarir ki, tahsili olan fiziki mahdudiyyatli insanin digar
insanlardan hec bir forqi yoxdur, sadacs, onlara usaqliqdan qayg1 gostararak
diizgiin yonlandirmak lazimdir.

Tahsil almaq hiiququ respublikada yasayan biitiin vatandaslara samil olu-
nur. Azarbaycan Respublikasinin Tahsil hagqinda ganununda da geyd olunub
ki, comiyyatin biitiin {izvlarinin - istar saglam, istorsa da saglamliq imkanlari
moahdud insanlarin barabar tahsil alma hiiquglar: var. 2001-ci ilds “Saglamliq
imkanlar1 mahdud saxslarin tahsili (xiisusi tohsil) hagqinda” haqqinda ganun
gabul edilib. Nazirlar Kabineti 3 fevral, 2005-ci il tarixli, 20 sayli qoarart ilo “Azar-
baycan Respublikasinin xiisusi qaygiya ehtiyaci olan (saglamliq imkanlar1 mah-
dud) usaglarin tehsilinin toskili iizre inkisaf Programini tesdiq edib.

Respublikamizda-Baki saharinin Yasamal, Xatai, Qaradag, Sabuncgu, Na-
rimanov, Binagadi rayonlarinda, Sumgqayit, Yevlax, Mingacevir kimi saharlari-
mizda “Inkluziv tehsil”s qosulan maktebagadar terbiye miisssisalari ve orta
maktablar faaliyyat gostarir.

Fiziki mahdudiyyatli sagirdlarin va talabsalorim kimya fanninin tadrisi
zamanl bir sira problemlar iiza ¢oxar ki, bu da tadrisin keyfiyyatina va tacriibii
islarin aparilmasina 6z tasirini gostarir. Kimya fonninda bir basa ayani taciir-
balar- kimyavi analizlar aparmag, naticalar almaq daha ¢ox diqqat va sarbast-
lik tolab edir.ilk baxisdan belo basa diismak olar ki, bu analizlari, taciirbalori
aparmagq fiziki mahdudiyyatli saxslar li¢li ¢atin olar. Amma onlar1 sarbast bu-
raxib, kanardan nazarat etmak daha ¢ox effektli olur. Bela saxslarin aldiglar
naticalar daha daqiq va diizgiin olur.

Qeyd etmak istoyirom ki, man - ismayilova Xatira - bu hayat1 yasayan
bir sexs kimi fiziki mahduddiyyatli olmagima baxmayaraq har zaman doévlatin
va atrafimda olan insanlarin qaygisila shats olunmusam. Bela ki,istar orta
maktabda (Tartar rayon $.Sikarov adina 5 sayl tam orta maktab) tahsil aldi-
gim zamanlarda, istarsa do universitet do (Baki Dovlat Universiteti, Azarbay-
can Kimya fakultasinda) tahsil aldigim illards daim universitet kollektivinin,
miiallimlarimin, eloca do talabs yoldaslarimin daim xiisusi diggat va qaygisini
hiss etmisom. Miiallimlrim he¢ bir zaman mana qadaga -“Bunu eda bilmazsan”
- etmayiblar. 9ksina mani sarbast goakilda tacriibslari aparmaga yardimci
olublar. 9n daqiq naticalor manda daha ¢ox alinird.

Odur Ki, fiziki mahdudiyyatli insanlarla ¢alismagdan ¢okinmayin.

Hazirda ¢alisdigim elmi miiassisada ds (akad.Y.H.Mammadasliyev adina
Neft Kimya Proseslari Institutu, Azerbaycan) har zaman xiisusi qayg, xos raf-
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tar vo mehribanciliq ils ahata olunmusam.
Xosbaxtam ki, Azarbaycanda dogulmusam!
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KOHLIENTYAJIbHASI KAPTA KAK 3®®EKTUBHbI UHCTPYMEHTAPUI
B IIPETIOJABAHUU «CTPOEHHUE ATOMA»

Bbaa3 llla¢puena, AliTeH ACKepoBa,
Xammep Acagos, Xaaua Harues

Bakunckutl l'ocydapcmeennblil YHugepcumem, AsepbatidxicaH
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AHasnu3 JsiMTepaTyphl IOKasaJ, YTO OCHOBHOM MNPUYMHOM HeyMeHUs
NpeACTaBASATb HAy4YHYI0 KapTHHY, BKJIOYAIOIIY0 XUMHUYECKUe MOHATHUS U
CBSI3U MeX/Jy HHMH, SIBJSETCA TO, YTO YYEeHUKU He IOTOBbI 3aTpavyuBaThb
CJMUIKOM MHOI'0 BpeMeHHM Ha obydeHHe, IPAaKTUKY U OOlleHHe Ha XUMUUe-
cKoM si3bIKe. Tak, HanpHMep, YacTO YYeHUKH CKJIOHHBI MyTaTh aTOMbI U MO-
JIeKyJIbl, IPe/ICTaBJeHUsl aToMa U 06pa30BaHUs MOJIeKYJ. ITU 3HAHUS SIBJISA-
10TCsA 6a30i s JajbHelero ¢opMUpoBaHUsl NPaBUIbHOTO XUMHUYECKOTO
MBILIJIEHHUS U B [[eJIOM HAyYHOTO MUPOBO33PEHMUSI.

Be3yc/i0BHO, AJ151 TPEOI0JIEHHs 3TUX TPYAHOCTENH HEOOXOAUMO JAO0OUTHCS
OCO3HAHHOTO, a HE PYyTUHHOTO 3aOMUHaHUsA. C 3TOM NO3UIUH, KOHLENTYaJb-
HOe KapTUPOBaHMUeE SIBJISIETCS OJHOM U3 JIYYIIHUX NeZlarOrMuyeCcKUX CTpaTeruu.

KoHuenTyasbHas KapTa - 3To rpaduyecKMidl  HUHCTPYMEHTapui, KOTo-
pbIH MO3BOJIsIeT opraHu3oBaTh WH$opManuo. OObIYHO B KOHILENTYaJbHOH
KapTe BCe MOHSATHUS NMPEACTABJSIOTCS B 3JUIMIICAX WJIM NMPSIMOYTOJbHUKAX U
CTpeJIKaMH WJIY JUHUSIMH IIOKA3bIBAIOTCS CBSI3U MEX/[y HUMHU.

B co3aHMU KOHLENTYaJbHOW KapThl 151 penoiaBaHus TeMbl «CTpo-
eHMe aTOMa» HaMH ObLIM NPEANPUHSATHI CIeAYIOIINe LIaru:
1. U3yuuTh copepkaHue (OT 3TOrO 3Tama 3aBUCUT Ha CKOJIBKO JHarpaMma
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Oy/leT MOJIHOUM U BCeOXBAThIBAKOIIIEN )

2. BblJIeJIUTh OCHOBHbIE MOHATUS TeMbl. KesaTesbHO HamucaTbh UX Ha OT-
JeJIbHbIX Ta0JIMYKax, YTOObl OBbLIO yAO0OHO WX CBSI3bIBATb WJIU IlepeHa-
MPaBJISTh.

3. PacnosouTh TabJHUYKU B HEPAPXUYECKOM MOPSAAKE OT CaMOro OOIIero K
CaMOMy YaCTHOMY, TM60 OCHOBHOE NMOHSATUE B IIEHTPE.

4. CoeMHUTb MOHATHUSA JUHUAMU. B ciiyyae He06XOAMMOCTU HA JIMHUSAX JI0-
0GaBUTb JIeHCTBHUS K BbIIIOJHEHUIO.

Macea {

I aromn

L]

f—

g . }
v
He mmeer

Macca aspaus
| L

Max | [Max | | Max | | Max
2 |6 108 142

KOHL[eHTyaJIbHaH KapTa MOXET peryjdpHO MEHATbCA, AOINOJIHATbCA
HOBBIMH INIOHATUAMHU KAK CO CTOPOHBI CTYAE€HTOB TaK U npenoaaBaTeneI?I.

HpOBeﬂeHHOE HccjeJ0oBaHKe ITOKa3aJi0, YTO B XUMHUKO-IIeJarori4eCKomMm
o6yqupm KOHLENTYya/JbHble KapTbl MOTYT OBbITh MCIIOJb30BaHbl U KaK HWH-
CTpYMeHTapI/Iﬁ B OCO3HAHHOM OGy‘lEHI/II/I, TAdK U KaK MTHCTPYMEHT OLI€HKH.

3ABJIYXKIEHUA BYAYIIUX NMPENOJABATE/IEH XUMUHU
B IOHUMAHHUU XUMHYECKUX KOHLENIIUA

Ap3y AnueBa, AiTeH ACKEpPOBa,
Xammen Acaaos, Xaaua Harues
Bakunckutl l'ocydapcmeenHblil YHugepcumem, A3epbaiidxicaH
aytenasgarova@bsu.edu.az

XuMHUs - HayKa MOJIHAasl yBJIEKATeJbHbIX 3KCHEPUMEHTOB U BaXKHOU
“HbOpMaNUK [/ TOHMMAaHHWS NMOBCeIHEBHOM *ku3HU [1]. OgHaKO, MOCKOJIb-
Ky, XUMUS SBJISIETCSA JOCTATOYHO CJIOXKHBIM MPEIMETOM, CTY/IeHT — GaKaJaBp
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no crenuyaabHocTU «lIpenosaBaTesb XUMUU» JOJIKEH HE TOJIBKO TTOHUMATh
TEOpPUH, CUMBOJIbI U TEPMHUHOJIOTHIO JJis MPENoJJaBaHUsA OCHOBHBIX XUMH-
YeCKUX MOHATHH, HO U UMeTb aJlaliTUPOBAHHBIMA CJOBAapHBIA 3amac U CBOU
ydyeOGHble MaTepuasibl, YTOOBI MPEJCTABAATh HAyKy I'PaMOTHO. A i TOTO,
YTOOBI JOOGUTHCS TPaMOTHOT0 M 3G PEKTHBHOIO MpPeENojaBaHUs HEOOX0IUMO
MOJIHOCTHIO MOHUMATh pyHAaMeHTANTbHbIE U/IEU XUMHUH.

[loy 3abayxjeHveM OyJeM MNOHUMaTh HETOYHYI HHOpMaLUI0 Ha
IyTH 3HAYUMOT0 OOYYEHHUSI.

B nuTepartype npe/cTaBieHa MHPOPMALIMS O TOM, YTO YaCTO CTYAEHThI-
Oyayliye yYUTes sl XMMUU COBEPILAIOT Pa3M4yHble OIIMOKH PH O0OCYKAEHUU
abCTPAaKTHBIX MMOHATUM, MOCKOJBbKY MOHUMAaHHE XHMHUYECKUX KOHIIENIUM
TpebyeT HJeHTUPUKAIMA Ha MAKPOCKOMUYECKOM M MHUKPOCKOMUYECKOM
yPOBHSIX [2].

Bo/IbIIMHCTBO OO'BSICHEHUN ONMHUPAIOTCA HA MOJAENN CYOMUKPOCKONHU-
YeCKOM CTPYKTYphbl BellecTBa. [Ipu 3TOM MHOrue Mojend U rpadpuyeckue
MpeACTaBJeHUs KOHIENUMH BCEerAa JAlT TOJbKO NMPUOJIMKEHHYIO KapTUHY
TOTO, YTO MbI [IbITAEMCS TTEPEAATD.

B pesysibTaTe 0Ka3bIBaeTCs, UTO Mbl IPE/ICTAB/IsSIEM 00y4YaeMbIM He COB-
ceM SICHYI0 IPUPOJIy MOJIEKYJI U HOHOB, U ¥ HUX POPMHUPYETCs HENPABUJIbLHOE
TOJIKOBaHUEe KOHUenuui. KpoMe TOro, 3aBUCUMOCTb YUUTEJIEXA OT TEKCTOB
y4eOHUKA NPUBOJUT K TOMY, YTO HUKTO He 3aroBapuBaeT O BO3MOXKHBIX
3a0J1yK/IeHUsIX B HayKe.

MbI cuuTaeM, YTO OCBEIOMJEHHOCTb B COUYETAHUU C Pa3pabOTKOU 3d-
(GEeKTUBHBIX KOPPEKILHUOHHBIX CTPAaTEeTul [0/PKHA MOMOYb CTyJeHTaM-0yay-
MM YYUTENSIM XUMUHU B TPABUJIbHOM NOHUMAHUU HAYYHbIX KOHIIEMIUH.

B HameM wucciejoBaHUU y4acTBOBaIX 12 CTy/leHTOB- GaKaJaBpOB 2
roga obydeHus no cnenuaiabHocTu “llpenopgaBaTesb XUMUM~ bBakKUHCKOTO
['ocypapcTBeHHOT0 YHUBEPCUTET, A3epbaiikaHa.

WM 6bl1a mpejsiodkeHa aHKeTa W3 5 BONPOCOB, B KOTOPOM Ka/bli
YYaCTHUK 3KCIIEpUMEHTA JO0/DKEH OBbLI OTBETHUTH C YKa3aHHWEM MOAPOGHOIO
OTBETa U3 UCTOYHUKA MMOJIy9YeHHbIX 3HAHHUH.

[les1bt0 JAaHHOTO HCCIe0OBAHUSA ObLJIO BbISICHUTD 3a6J1yK/eHH s B 06J1ac-
TH OpPraHUYEeCKON XUMUM Cpeu CTYJAeHTOB Hay4dHO-NIeJJaroTU4YecKol crie-
[UaJIbHOCTH.

AHasn3 moJsiy4YeHHBIX JAHHBIX MOKasaJ, YTO BO BCEX BOMpPoOcaX y CTY-
JIEeHTOB €eCTb 3aTpyJAHEHUs W 3abJIyKJeHHUs pasjndHoro ypoBHs. CaMbIM
Mpo6JIeMHBIM 0Ka3aJics BOMPOC 4, cCaMbIM JIETKUM BOIpoOC 2.

BoJIbIIMHCTBO 3a6/1yK/1aBIIUXCS CTY/IEHTOB BbIOHMpA/d B KaueCcTBe HC-
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TOYHHKA 3HAHUS BapHUaHT- HHCTUHKTUBHO. MeHee Bcero 3a6/yJieHUi Hab-
JII0JlaJlach y CTYZ€HTOB YKa3blBAalIIUX B KauyecTBe HCTOYHHKA- IMpenoja-
BaTeJIb WU yYeOHUK.

WU Mbl B ouepeJHOH pa3 yb6eAWIMCb, YTO IpenojaBaTesb [JOJKEH
BBICTYyNaThb B KayecTBe NMOCpeJHHKa, NoMoras ydauwumcsa chopMyIMpoBaTh
J19 ce6s1 060CHOBAHUS KOHLIENLIHH.

U3 ucciesoBaHus MOXHO CJieJlaThb BbIBOJ, YTO CTYJAEHT- GakasaBp,
KOTOpble 00y4alTCs 0 XUMUKO-IIe[JarOTHYeCcKUM CHelUaJbHOCTAM J0JKeH
peryJsipHo paboTaTb HaJ yrjaybjeHueM CBOMX NpejCTaBJeHHH, TaK Kak
3a0/1yK/leHUs1 06 OCHOBHBIX HAy4YHbIX KOHILENUUAX B JajJbHeHlleM MOXeT
NpPUBECTH K HeaPpPEeKTUBHOCTH OpPraHU3aLMK IpoLecca 06yyeHUs XUMUM.

JIureparypa

1) 0. Zacaj, E.Dhamo, S.Shehu, Modelling individual claims for motor thiral party
liability of insurance companies in Albania, International Journal of innovation in
science anol mathematics, 2015, 3(3), p.174-178.

2) R. Urek, L.Tarhan, A practice of active learning based on constructivizm to
climinate misconceptions on cobalent bonds, Hacettepe University, Faculty of
Education Journal, 2005, 28, p.168-177.

3) LA.Barker, D.Henderson, What is ‘liquid?”. Understanding the states of matter.
Reviews of modem physics, 2009, 48, 4, p.587-562.

KEMC PEAJIU3AIIMY TPUHIIMIIA CBA3U HAYKH C )KU3HBIO
B XUMHNYECKOM OBPA30BAHUU

Jlana xxkadapau, AlTeH ACKepoBa,

Xammep Acagos, Xaaua Harues
Baxunckutl l'ocydapcmeennblil YHugepcumem, A3epbatidxicaH
aytenasgarova@bsu.edu.az

CoBpeMeHHBIH B3IVISA[, HA XUMHYeCKOoe 0Opa30oBaHHeE MOJpa3yMeBaeT
dopmMupoBaHUe 06pPa30BaTEJbHON Cpe/ibl C 1eJIbl0 TMOBBIIIEHUS MOTHBALUH
CTY/ZIEHTOB U MO/IJIep>KaHusl UX UHTepeca K HayKe.

OpHOM U3 caMbix 3G PEKTUBHBIX MOTUBALIUH ABJSETCS MOJIOXKUTENTbHOE
BJIMSIHYE PeasibHbIX TPHUMEPOB YTO CIO/IBUTJIO HAC K BBE/IEHUIO TaK Ha3bIBa-
eMOH «pealbHON XHMMHHM» B XUMHYECKHe KypChl. DTa UJiesl TaKXKe MOAAePKHU-
BaeTCs OJJHUM W3 0a30BbIX JUAAKTUYECKUX MMPUHIUIIOB — IPUHIUIIOM CBS3U
HayKH C )KU3HBIO.

[To mpoBe/leHHbIM HAGJIIOEHUSAM BBIICHWUJIOCh, UTO HE CMOTPS HAa TO

243


mailto:aytenasgarova@bsu.edu.az

Kimya va kimya texnologiyasi. 1V Respublika elmi konfransi

YTO B COBPEMEHHBIX Y4eOHHKaX XUMHUU Asepbaii/pkaHa MOJJepKUBaeTCs
LIeHHOCTb peaJjibHbIX IPUMEpPOB NpenojaBaTesd He BCerja yaeasoT JOoCTa-
TOYHO BHUMAHMUSA AJ151 00CYK/JeHUSA XUMUYeCKUX GpaKTOB U3 )KU3HMU.

B MexAyHapoAHOU JiMTepaType eCTb JOCTAaTOYHO MHOIrO paboT rje
ONHMCBHIBAIOTCS NMPUBA3KH PAa3HBIX «XUMHUYECKUX (PAKTOB» U3 KU3HU OTHOCHU-
TeJIbHO KaXKJ0! TeMbl Kypca XUMUHU.

Hamu 6blyia IpoBefieHa TeopeTUYecKas Uccae[oBaTe bcKas paboTa 1o
aHa/IM3y BO3MOXKHBIX NIyTel peajus3aliy NPUHLHMIA CBA3U XHUMHUHU C )KU3HbBIO
npe/CTaBJeHHbIX B HAYYHbIX 6a3ax a TakXKe OCYLeCTBJIEH TOMCK OTBETOB Ha
cJe[yIoliye UccaefoBaTe/bCKe BONPOCHI:

1) Kak peasiu3yoTcs AUCKYCCUM Ha TeMY «XMMUS U peasibHbIA MUP»?
2) BausieT siM peasiM3anusi IPUHLMIA CBSI3U HAYKU C ’KU3HbIO HA MOTHBALUIO
K 00y4yeHUI0?

HccnenoBaHus npoBoaunCh B 6ase Web Science u Scopus, a NOUCK JIU-
TepaTypbl ObL1 orpaHuveH nepuogom 2015-2025. PaccMoTpuM HeKoTOpble
3HauMMble IPUMepPhI IpUMeHeH s PealbHOM )KU3HU B Kypce XUMUMU.

1. Tewma: TemnoBo¥ 3ddeKT XUMHUYECKON peaknuu. JeMocTpanus - cropa-
HUe OpraHUWYecKHX BellecTB (6yMaru, cBe4yu, MeTaHa WJIM NponaHa). Be-
Jetcsd 10 MMHYTHOe 06CYyX/Jj)eHre 3HaueHHUs [JI00aJIbHOT0 NOTeNJIeH s, a
TaKXe SBJIeHUS BblJleJIeHUs SJHePTUHY IPH CTOPaHUS.

2. Tema: nmpepesibHble OJHOATOMHBIE COUPTHI. JleMOHCTpanus - onpejeJe-
HUE CIIUPTA B aJKOrOJIbHBIX U 6€3a/JIKOr0JIbHBIX HAaNHWTKaxX MyTeM HX
NOJ/PKUTaHUS, pacTBOPUMOCTb MeAULMHCKOro cnupTa. Beperca 10 mu-
HYTHOe 00Cy>K/leHre 0 KOBaJIEHTHOM U BOJOPOAHOU CBA3U NMOJIAPHOCTH U
pacTBOPUMOCTH.

3. Tewma: XKupsl. [leMoHCTpanyd - CIMBOYHOE, paCTUTeJbHOE MacJo U Map-
rapuH. Besnerca 10 MUHYTHOe 06CYyX/JeHHUe O CBSA3M HAChILEHHbIX U He-
HaCbILIEeHHBIX )XUPOB 0 peaKkUUaX NpyucoeJUHEeHUs 110 U-CBSA3U U BJIUS-
HUe TPaHC-)XKUPOB Ha OPraHU3M YeJloBeKa.

OpraHuzanus JUCKycCU «XHMHUS W peasibHbId MHP» CHOCOGCTBYET
dbopMUPOBaHHI0 MHTEpPeCca K HAYKe U OCO3HAHUIO €€ POJIM B OKPYKaIoLieM
Mupe. [IpenojaBaTesib, KOTOPbIU CMOT TPaMOTHO NOATOTOBUTDb U BK/IOYHUTDb B
CBOM YpOK JMCKYCCHOHHBIA MaTepHuaJ CMOXeT MNOBBICUTb 3()PeKTUBHOCTb
06y4eHUs1, 0 UYeM CBU/eTeJIbCTBYeT GaKT aKTUBHOM «BOIPOC-OTBETHOM» cec-
CUU Y IPOSIBJIEHUH 06y4aeMbIMU UHTEPEC.

W3 mpoBejleHHOTO HUCC/IeJOBaHNUA MOXKHO CAe/IaTh CIeyIoIiue BbIBO/bI
10 IOCTaBJIEHHbIM NIpo6IeMaM:

- BO IEePBbIX, JUCKYCCHUU, KOTOpPble COCPef0TOYEHbl Ha MPAaKTUUYECKOM
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MpUMeHeHUU XUMUH 3 PEKTUBHDI B JJOCTKEHUHN 1ieJiel 06yueHUs], TaK KakK
B HUX NPUCYTCTBYIOT KaK BO3MOXHOCTH JJI1 0630pa KOHLENIUH , a TaKXKe
«BOIIPOC-OTBET» CECCUU C 0XBATOM MaTepHasa IO COZepP>KaHUI0

- BO BTOpPBIX NPaBUJIbHAsA peajn3alsa NPUHLMNA CBA3U HAYKH C XKU3-
HbIO fABJIAETCSA 3G GEeKTUBHBIMU MOTUBALlMOHHBIM HHCTPYMEHTApUeM KakK JJ1s
npenojaBaTeJisl Tak U JJjis1 06y4yaeMbIX.

Jlutepatypa
1) U.Poudel, Chemistry in Everyday life, 2020, Center of open science, 23p.
2) P.E Science, S.M. Hayes, A Chemistry and Everyday life. Relating secondary School
chemistry to the Current of Future lives of future lives of students, Relevant
chemistry education, 2015, Sense Publishesm, Rotterdam, 115 p.

K BOIIPOCY O BCECTOPOHHEM OXBATBIBAEMOCTH
B XUMHWYECKOM OBPA30BAHHWU: XUMHWYECKA{ "TPUAZJA"

BukTopusa TeidiMmypoRa, AiiTeH AckepoBa, Xamme[, AcazoB, Xasna Harues
Baxunckuti l'ocydapcmeennbliii Yuugepcumem, A3epbatidicaH
aytenasgarova@bsu.edu.az

Wpest o TOM, YTO XUMUYECKUE 3HAHUS U NMOHMMaHHe Hallero MUpa reHe-
pUpYeTCs, BbIPAKAIOTC U MepefaloTcsl Ha TPEX Pas/IMYHBIX YPOBHSX, MaKpo-
CKONUYECKOM, CyOMHUKPOCKONIUYECKOM U CUMBOJIMYECKOM, SIBJISIETCS OJHOW M3
CaMbIX MOIIHBIX U NMPOJYKTUBHBIX M/l B XMMHYECKOM 0Opa30BaHHUM 3a IO-
cnepnue 25 giet [1,2]. UMeHHO 3TH B3aMMOCBSI3U MeXAY TPeMs aclieKTaMH XU-
MHYECKOT0 3HAHHUS CAY)KaT OCHOBOM [Jisi MHOTHUX HAay4HbIX UCCIEeJOBaHUN U
HaIlpaBJSIOT paboTy NpernojaBaTesied XMMUH, pa3pabOTUYUKOB y4yeOHBIX IPO-
rpaMM U IPOrpaMMHOro obecrneyeHus], a TaKXke aBTOPOB YYEOHUKOB 0 BCEMY
Mupy. bosiee Toro ata Tpuaza nopJMsAIA TaKXKe Ha Pa3BUTHE MPUMEHEHUsS] MO-
JleJIMPOBAaHUS M BU3Yya/IM3alMM B ECTECTBEHHOM Hay4YHOM 06y4yeHuH [3].

OaHaKo, KaKk 3TO 4acTO ObIBAET C MPOrPeCcCUBHBIMU UAESIMH, KOTOPbIE
nepedpasUpyOTCI WK PEKOHCTPYUPYIOTCS Pa3JUYHBIMH CYyOBEKTAMH, KO-
TOpble CKJIOHHBI NOPOXKAATh MYTAaHUILy U HEJJOTIOHUMaHWe B OMMCAaHUU MPU-
pO/ibl KOMIIOHEHTOB TPHUAJBbI.

BciieacTBHe BhlllleCKa3aHHOIO, OCHOBHOM 1ieJIbI0 JaHHOM paboThl Mpo-
CIy’KWJ1 B TIepBYI0 ouyepe/ib NOUCK B JIUTepaType B3IJISJ0B Ha OT/esbHbIe
KOMIIOHEHTBI XMMHUUYECKON "Tpuajbl" U CTUMYJIALUA AaJbHEUIINX pa3Mblll-
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JIECHUH ¥ JUCKYCCHUH 10 BONpocaM Npe/CTaB/eHUs BELleCTBa Cpeu Oy AyLnX
yYdTeJed XMMUH U UCCleloBaTesel B 06/1aCTH XUMHUYECKOro 06pa3oBaHus, a
TaK)Ke B JaHHOM Tpy/e CZesaHa MOMNbITKA NpeACTaBUTh COOCTBEHHYIO Nefia-
rOrMYecKyl0 MHTEePHpeTaLUI0 MPUPO/bI "CTPYKTYPbl XUMHUYECKOI'0 3HaHUA'",
T.K. PEKOHCTPYKLUHY 3HAaHUI CIIOCOOCTBYET YJIy4IlIeHHI0 U Pa3BUTHIO NeJaro-
THYECKOT0 COZIEPKaHUS M0 KypCy XUMUHU.

K coxxaneHuto, 60JbUIMHCTBO NMpemno/jaBaTe/el 60/bllle aKIlEHTUPYIOT-
Cl Ha CUMMBOJINYECKOW-CyOMUKPOCKOIIMYECKOH IMape, YTO He CIIOCOOCTBYeT
NOCTPOEHUIO MOCTOB MeX/ly KOMIIOHEHTaMH TpHuazbl. KpoMe Toro, 3To yacto
SIBJISIETCA NPUYMHOM XaOTHYHOCTH M HMHQPOPMALMOHHOM Neperpysku, 4To
HeraTUBHO BJIMSIET HA MOTHBALUIO U YCIIEBAEMOCTb 06yYaeMbIX.

B snuTepaType Takxke Mo INpejcTaB/ieHbl paboThbl aBTOPOB, KOTOpbIe
NPU3HAIOT HEO06XO0JHMMOCTb OIlpejieJleHUsl JONOJHUTENbHbIX YCJIOBUM A5
60J1ee 3¢pdeKTUBHOIO NpenojaBaHus CyTH BellecTBa.

Pa3spaboTaHHaa HaMU MoJieJb NIpe/iCTaBJIeHUs 06 OpraHM4ecKOM Bellje-
CTBe NI0Ka3aHa Ha pUCYHKE.

//] cocTen /
// ) /)
// cBOWCTEO /f

crpyxTyPa | /

[

Puc. Mojiesib ipe/icTaBJIEHNS O BELECTBE

WccnenoBaHus ¥ MPAaKTUKU B 06J1aCTH XUMHUYECKOTO 06pa30BaHUs MO/ -
YepKUBaeT BOXKHOCTb GOPMUPOBAHUSA CBSI3eM CTPYKTYpHI - CBOUCTBO B dop-
MHPOBAaHUM HAYYHOTO CO3HAHHUS.

HeocnopumbiM siBisieTcst GaKT, 4TO GOJIbIIAS YaCTh COBPEMEHHOTO XH-
MHUYECKOr0 00pa3oBaHHUs MOXET ObITb OXBaueHa TpUaLod. TeM He MeHee, B
KaKOW-TO Mepe OHAa CO3/IaéT B KaKOH-TO Mepe, COKpallaeT U OrpaHUYHBAET
NPOCTPAHCTBO, KOTOpPOe He Bcerja OToOpakaeT MaclITabbl COBpeMeHHBIX
3HaHMH Mo xuMuu. M ata paboTa He sIBJsIeTCS IPU3bIBOM K 3aMeHe KJlaccuye-
CKUX TPUAAHBIX NMPECTABJIEHUH, a ABJISETCA JIUIb CTUMYJIOM K 06GCYKAEHUIO
Ha TeMy BCECTOPOHHEH OXBAaThIBAEMOCTU B XUMHUYECKOM 00Pa30BaHUM.

Jlutrepatypa
1) Y.K.Gilbert, D.F.Treagust, Macro, submicro and symbolic representations and the
relationship between them: Key models in chemical education, Multiple represen-
tations in chemical education, 2009, Netherlands: Springer, p.1-8
2) A H.Sohston, Macro-and micro- chemistry, School Science Review, 1998, 64, p. 377-379
3) Y.K.Gilbert, Visualisation: A metacognitive skill in science and science education. In
LK, Visualisation in science education, 2005, Netherlands: Springer, p. 9-27
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TEXHOJIOTHA «IIEPEBEPHYThI K/JIACC» B OBYYEHUU XUMHH

Jabmup Kepumin, AiiteH AckepoBa, Xamme, Acagos, Xaaua Harues
BbaxkuHckutl l'ocydapcmeeHHbili YHUgepcumem, AzepbatidicaH
aytenasgarova@bsu.edu.az

OcHOBHOM 006111eH 11€JIbI0 XUMHUYECKOT0 00pa30BaHUs SIBJSETCS Pa3BU-
THe KPUTHUYECKOTo MblljieHUs. [1oZ KpUTUUYeCKHUM MblIlJIeHUeM IOHUMaeTCs
TaKOW BU/| MbIILJIEHUS IPU KOTOPOM 4eJIOBEK aHAJIU3UPYeT, UHTPeNpeTUpy-
eT, OLleHUBaeT, CTAaBUT 10/, COMHEHHe U NMOJATBepXkAaeT NPOYUTAHHOE, CKa-
3aHHOe, YBU/IEHHOE.

YesioBEK C XOpPOILIMM KPUTHUYECKUM MblIllJIEHHEM yMeeT NMPUHUMAThb
HaJieXKHble CY>KJeHHUs Ha OCHOBe JJOCTOBEPHON UHGOPMaLHH.

B akajeMu4eckOM KOHTEKCTe, KpUTHYEeCKOe MblllJeHHe CBfI3aHO C
yMeHUeM apryMeHTHUpoBaTb. UYTOGBI CTaTb 06J1aJjlaTejieM KaueCTBEHHOIO
KPUTHUYECKOT0 MbILJIEHHUs], 00y4yaeMbli J0OJKEH PEryJIsIpHO CTaBUTh Nepej
co60¥ BONpPOCHI, NPeAOCTaBJISATh K HUM NyTH IIOUCKA, apryMeHTHPOBAaTh BbI-
OpaHHble NyTH, OLleHUBAThb U CO3/iaBaTh HOBblE apTYMEHTHI.

OznHoMt u3 ¢opM pelieHUs NMpo6ieMbl OXBaTa COJlepkKaHUA Kypca XH-
MUHU SIBJIsIETCSI MeToAUKa «[lepeBepHYyThIN Kaacc».

CyTp 3TOM METOJUKU 3aK/JIH0YaeTCsl B HAa3BaHUU JesTeJbHOCTH KOTO-
pYI0 MBI 0OBIYHO OCYILEeCTBJISIEM B KJacce nepepopMaTUPyeTCs B JOMAIIHIOK0
po60Ty, a AoMalIHAsA po60Ta, HA060POT, BHINOJIHAETCS B KJIacce.

[IperMyiiecTBo TexHoJOoTUU «[lepeBepHYTOro KJjacca» ONHUCaHbl B
2012 rony Kawitiun ®@yaroH [1]:

e KaX/bli y4eHHK CBOOO/IeH B BbIGOpe 3aTpayeHHOr0 BpeMeHH, B 3a-
BUCHMOCTH €r0 COGCTBEHHOU TeMBI

e [IpelnojiaBaTejil0 Hawly4dlle BUJHO 3aTPyAHEHUS CTYAEHTOB IpHU
BbINOJIHEHUSX 3a/laHUI

e BpeMs B KJacce UCNoJib3yeTcs 60s1ee 3P PeKTUBHO U TBOPYECKU

® 5Ta TEXHOJIOTHS SIBJSIETCS TMOKOW M MOAXOAUT /Il TAK Ha3bIBaeMoO-
ro «O6y4eHus 21 Beka»

Bo/sbIIMHCTBO mpernojaBaTesed XUMHUH MPAKTUKYIOT 3Ty METOJUKY
MOTHUBHPYS 3TO TE€M, YTO Yy HUX OCTAETCs 60JIbllie BpeMEHHU Ha UCCJIeJ0BaHUS,
CTYZl€HTbl MOTYT aKTHBHO B3aMMO/I€MCTBOBAaThb C 0GOPYyJOBaHUEM KJiacca,
MOTYT NpOCJYyLIMBaTh ayJyM0 U BHUJeEO MaTepuajbl He NMpOMycKas JebaThl,
KypCbl, CHOPTHUBHBIE KPY>KKH U NIPU BCEM ITOM H/JIeT NPOLeCC Pa3BUTHUSA KpH-
TUYECKOTO MbILIJIEHHUS He TOJIbKO BHYTPH HO U BHe KJacca.
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Ho npu Bcex 3TUX NpeUMYIeCTBAX, €CTb TaKXKe OlNpejie/leHHble 3a-

TpPyAHEHHUS C MeTOAUKOU «IlepeBepHYTBIN K1acc»

e 3JTa MeTOoJMKa fIBJISIETCS HENPUBBIUHOW [Jil CTYAEHTOB WU Ha NMEPBBIX
3Tanax 06y4yeHUs] OHU MOTYT ObITh HEMOJATOTOBJIEHBI K «II€pEBEPHYTO-
My» 3aHAATUIO, YTO 3aTPY/AHAIOT aKTUBHYIO JIEATEJIbHOCTD €T0 B KJacce

o [Ipo6sieMa KauyeCTBEHHbIX BUJIE0 PECYPCOB - B OOYYEHUU XUMUM, HC-
nosib3yT (YouTube, Khanacademy, EmanScience, Comtasia, Papershow
U /.p), KOTOpbIE He BCET/a OXBAaThIBAIOT CO/lep:KaHKE BCEro Kypca

[lo pe3syabTaTaM NpPOBEAEHHOTrO0 HAaMH UCCAeN0BaHHUS JIUTEPATYPHI,

MOXKHO C/leJ1aTh BbIBO/I, YTO 3Ta TEXHOJOTHUS HAXOAUTCS ellle Ha CTaJIUX pas-

PabOTKH U MO3TAMHOI'0 BHEAPEHUS MPU 3TOM «[lepeBepHYTHIN Kjaacc» npe-

JlaraeT HaM HOBYIO MO/ieJlb COYETAIIUX B cebe aKTUBHOE, CTY/IEHT- OPUEH-

THPOBaHHOE 0Oy4YeHHUe C MOJIHBIM 0XBAaTOM Kypca C BO3MOXXHOCTbH) MpUMe-

HeHUA JJis pellleHus] peaJbHbIX HAy4YHbIX IPO6JieM.

Jluteparypa
1) Fulton K., Upside down and inside out: Flip classroom to improve student learn-
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TOHSILDO TOFOKKURUN INKISAFININ AKTiVLOSDIRICI FAKTORLARI

Giilnara Diiriiskari, Ssmanur Quluzads, X3lil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
smaquluzad562@gmail.com

Miiasir tahsil sisteminin asas maqsadlarindan biri tahsilalanlarin tan-
qidi tefakkiir gabiliyyatlarini inkisaf etdirmakdir. Mahz bu sababdan, sinifda
interaktiv va dinamik tadris tisullarindan istifads bu prosesin halli ii¢iin inki-
saf faktoru hesab olunur.

Aparilan pedaqoji tadqiqat tacriibalari asasinda, aktiv-interaktiv tadris
strategiyalarinin na daracada ugurlu olmasi va talabalarin toanqidi diislinma
qabiliyyatlorini na daracads inkisaf etdirdiyini giymatlandirmak maqsadi
miiayyan olunmusdur. Proses asnasinda, sagirdlarin tanqidi diisiinma qabiliy-
yatlari diagnostik lisullardan istifada edilmakla qiymatlandirilmis va onlara
"Man tangqidi diisiina bilarammi?" va “Miirakkab analogiyalarin formalasdiril-
mas1” qiymatlandirmalsri hayata kecirilmisdir. Talim zamani istifada olunan
aktiv vo istirake1 tsullar arasinda miizakiralar, qrup problemlarinin halli tap-
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siriglari, stimulyasiya oyunlari, layihanin idars edilmasi ve vaziyyatin tahlili
kimi interaktiv vo dinamik tadris tisullarindan istifade olunmusdur. Aparilan
tadgigatin asas moaqgsadi, miixtalif yanasmalarin talabalorin tonqidi, yaradici
va moantiqi tohlil, elaco do gorar gobul etmo qgabiliyyatine necs tosir etdiyini
miiayyon etmak idi vo bu da 6z miisbat naticasini vermisdir. Burada hamcinin,
talim prosesinda talaba faalliginin daracasi va istirak¢ilarin motivasiyasi qiy-
matlandirilib [1,2].

Aparilan tadgiqatlarin naticalarina gors, faal va interaktiv tadris stra-
tegiyalarindan istifads edildikda talabslarin tenqidi diisiinma gabiliyyatlari
xeyli yuiksalir, tahlil ve sintez bacariglar1 artir, onlar miicarrad ideyalar1 va
mantiqi alagalari daha darindan dark edirlar. Bundan slave, tadqiqatin natice-
lori gostarir ki, telim zamani interaktiv atmosferin yaradilmasi va ayri-ayri
metodlarin inteqrasiyasi talabalarin tenqgidi diistinma va yaradic tafakkiir qa-
biliyyatlarini inkisaf etdirir. Toaqdim olunan iisullar talabsalarin slds etdiklori
biliklarinin real diinya ssenarilarinds tatbigine komak edir. Mahz, bu tadris
strategiyalarinin yayilmasi sayasinds, talabslar galacak pesalarine daha maq-
sadli va inamh gakilda hazirlasirlar.

Tahsilimizin durmadan inkisaf etdiyi real diinyamizda, tahsil naticala-
rinin uguru yalniz diisiniilmiis, sinaqdan kecirilmis ve agilli beyinlarin mahsu-
lunun ugurlu tatbiqi, biza ragabst meydaninda 6z s6zliimiizii demak {i¢lin
avazsiz silah olacaqdir. Bunun ii¢iin isa hazir materialin manimsanilmasi me-
todlar1 deyil, 6yranci tefakkiiriinii aktivlesdiran, zehni faaliyyatin mahsulunu
niimayis etdirmayi ehtiva edan va saglam bilik raqabati zamininds hayata ke-
c¢irilan talim metodlarinin tatbiqi, talim-tahsil prosesinin qabaqcil strategiyala-
rindan hesab oluna bilar.
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“SMILES” NOTASIYASININ OHOMIiYYOTi Vo
MUXTOLIF TOTBIQ iSTIQAMOTLORI

Giilnara Diiriuskari, Ziilfiyvya Agayeva, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan

zulfiyyagayeva386 @gmail.com

Kimyoavi molekullarin qurulus tosvirini miiasir rogemsal tasvir vo emal
sistemi SMILES (Simplified Molecular Input Line Entry System) ugurla hoyata
kecirir. SMILES kimyoavi molekullar1 ve reaksiya tonliklorini ifade etmak tigiin
satir notasiyasidir, cap oluna bilen simvollardan ibarat tipoqrafik tisuldur. O,
hamg¢nin kimyavi malumatlarin saxlanmasi va analizini asanlasdirir va kimya-
vi birlasmalarin komputer kodlasdirilmasini hayata kegirir.

e Yeni dorman birlasmalarinin modellagdirilmasi ve optimallasdirilma-
s1, onlardan komputer dastakli darman dizayninda (CADD) istifads edilmasi,
molekulyar harakatin prognozlasdirilmasi ve hadaf ziilallarla qarsiliqh slages-
nin dyranilmasi daxil olmagla, dermanlarin kasfi ve aczagiliq sahslarinda
boytik islar gorilmiisdiir.

e Kimya sonayesi vo materialslinasligda miihiim tatbiq sahalarina da-
vamli materiallarin va alternativ yanacaqlarin istehsali {iciin molekulyar sti-
mullasdirma, kimyavi reaksiyalarin modellasdirilmasi vo sintez marsrutlari-
nin tahlili, yeni polimerlarin ve nanomateriallarin dizayninda SMILES kodla-
rindan istifads daxildir.

e SMILES ekologiya ve yasil kimya sahasinda miihiim komakgi vasite-
dir. O, tohliikasizliyin qiymatlandirilmasi va ekoloji cohatdan zararli maddals-
rin tasirlarinin dyranilmasi, torpaq va su cirklandiricilarinin molekulyar anali-
zi va ekoloji cahatdan temiz alternativ kimyavi proseslarin yaradilmasi kimi
miihiim sahalards istifada olunur.

e Siini intellekt ve boyiik verilanlarin tahlili kontekstinds darin dyran-
ma modellarinde SMILES formathh malumatlar istifads olunur, molekulyar
xUsusiyyatlarin tahlili iclin masin 6yranma iisullar1 va kimyavi verilanlar ba-
zalarinin avtomatik islomasi ii¢iin stini intellekt istifada olunur.

e Miiasir dévrds elmin neca irsaliladiyinin parlaq niimunasi PubChem,
ChEMBL va DrugBank kimi agiq verilanlar bazalarinin Beynalxalq Kimyavi Ve-
rilonlar Bazasinin Idars edilmasi istigamatinda genis istifadasi, hamg¢inin kim-
yavi axtaris vo malumat miibadilasi liglin ugurlu sistem kimi SMILES-in tatbi-
qidir.
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Yuxarida deyilonlarden bels ganaate galmak olar ki, SMILES notasiya
sistemi kimya va onunla alagali sahalards miiasir,siiratli vo effektiv malumat
emali {iclin ¢ox ahmiyyastli vasitadir. Bu vasitonin dorman maddalari kimya-
sindan ekoloji tadqiqat sahalarina gadar genis tatbiq sahsleri movcuddur.
Sozl gedan sistemin elmi aradirmalar ve sanaye proseslarinds miihiim rolu
var. Galacakda SMILES-in siini intellekt vo masinqayirmaya inteqrasiyasi daha
innovativ kimyavi arasdirmalara yol acacaqdir.

DIFERENSIAL TODRIiS METODLARININ
SAGIRDLORIN FORDI iINKiSAFINA TOSIRI

Giilnar»s Diiriiskari, 9mina Qocayeva, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
emineqocayeval23@gmail.com

Miiasir tahsil sisteminda farqgli bacariq ve maraglara sahib olan sagirdls-
rin ehtiyaclarini qarsilamagq iiciin diferensial tadris metodlar1 6namli rol oyna-
yir. Bu yanasma, sagirdlarin bilik saviyyasina, maraqglarina ve dyranma tislubu-
na uygun fardi tadrisi temin edir. Arasdirmalar gosterir ki, diferensial tadrisin
totbiqi sagirdlarin akademik nailiyyatlarini yiiksaldir ve dorss maraqlarini arti-
rir. Bu tadris metodlari, tahsil naticalarinin ugurunun artirilmasi ve qarsiya qo-
yulan maqgsada qisa zaman ¢arg¢ivasinda nail olunmasi maqsadi giidiir.

Differensial todris sagirdlerin fordi dyranmsa tarzlarina (Konverger, Di-
verger, Assimilyator, Akkomodator) uygun qurulduqda, onlarin mévzulari da-
ha effektiv manimsamasina ve yaradici diisiinma bacariglarim inkisaf etdir-
masina imkan yaradir. Istedadli sagirdlar tigiin hazirlanmis tadris programlari
onlarin moévzulara daha farqgli yanasmasini va problemlari innovativ yollarla
hall etmasini dastaklayir [1].

Aparilmis pedaqoji arasdirmalar asasinda, ali tohsil muassisasinda tah-
sil alan ikinci kurs talabalarina diferensial tadris metodlarinin tasiri dyranil-
misdir. Bu talebalarin maraq dairsalari, tacriibalari, saxsi xiisusiyyatlari va
dyranmo iislublar forgli idi. Iki tohsil markezinda timumilikda 434 talaba bir
semestr arzinds kurs kecmisdir. Onlarin yarisi differensial tadris metodlart ils,
digarlari ise ananavi tadris tisulu ile dars almisdir. Semestrin sonunda talabe-
lorin iimumi dors gavrayisina diferensial todrisin tasirini miiayyon etmoak
lclin giymatloandirms aparilmisdir. Arasdirma naticalari gostarmisdir ki, har
iki markezda talabalar differensial talima miisbat yanagmislar. Istirakcilarin
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90%-i bu metodun onlarin intellektual inkisafina komak etdiyini vo darslara
maraglarini artirdigim bildirmisdir. Oyranma prosesinin giymatlandirilmasi
naticosinde moalum olmusdur Ki, diferensial siniflorda tohsil alan talobalarin
oksariyyoati asas anlayislar1 daha yaxsi monimsomisdir. Talabalarin 99%-i uni-
versitet illorindo differensial todris metodlarimi déyronmak vo totbiq etmok
l¢lin hazir olduqlarini, 88%-i ise galacakds sinif otaglarinda bu yanasmadan
istifads etmayi planlasdirdiglarini qeyd etmisdir [2].

Diinya tacriibasinin bu naticalari vo nailiyyatlori miiasir milli tahsilimi-
zin inkisaf strategiyasini taskil etmali va gonc naslin istedadinin vaxtinda as-
kara ¢ixarilmasi ve magsadauygun inkisaf etdirilmasi siyasati ilo irslilomali-
dir. 9ks halda, xiisusi istedad ve bacariglar kolgeda qalaraq, ananavi tahsil
¢argivasindan kenara ¢ixmadan miiasirliya cavab veran kadr hazirlanmasina
nail olmaq miimkiin deyildir.

Noatico olaraq vurgulamaq istardik ki, diferensial tadris metodlar1 sa-
girdlarin fardi inkisafina dastek gostaran va onlarin akademik ugurlarin arti-
ran tasirli bir yanasmadir. Bununla yanasi, bu metodun daha samarali tatbiqi
liclin muallimlara alave talimlar va resurslar taqdim edilmalidir. Tahsil siste-
minds differensial tadris genis miqyasda tatbiq olunarsa, sagirdlarin potensia-
lin1 maksimum daracads inkisaf etdirmak miimkiin olacaqdir.

9doabiyyat
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“MOLEKULYAR MODELLO$SM9”NIN KIMYA TODRISIND9
TOTBIQI VO USTUNLUKLORI

Giulnars Diirtiskari, Leyla Sultanli, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
Sultanlileyla77 @gmail.com

Molekulyar modellasma, atom ve molekullarin quruluslarini, xiisusiy-
yatlarini va aktivliklarini tahlil etmak, stimulyasiya etmak va prognozlasdir-
magq Ugln istifads olunan elmi yanasmadir. Molekulyar modellasma tisullari
vasitasile molekullarda elektron sixliginin neca paylandigini vo yaranan elekt-
rostatik potensiali analiz edarak, bir cox birloasmalarin tursu-asas xiisusiyyot-
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larini izah etmak miimkiindiir. Amidlarin strukturunun va xassalarinin mole-
kulyar modellasma ila tadrisds taqdim edilmasi mithiim shamiyyat dasiyir,
cliinki amid funksional qruplar: tobii maddslerds (ziilallar, peptidlar, nuklein
tursular vo alkaloidler) va ya sintetik makromolekullarda (masalan, silon) va
aczaciliq mahsullarinda (masalan, parasetamol) genis istifads olunur. Bu qru-
plarin kimyavi xiisusiyyatlari, onlarin miixtalif sahalardaki tatbiglari ila bagh
anlayislarin dyradilmasi tehsilin mazmununda vacib malumatlari tagkil edir
[1]. Molekulyar modellasma tohsildo miixtalif {isul ve yanasmalarla totbiq olu-
nur. Bu tatbiglar, talabalara kimya, biokimya, fizika va digar elmlari daha yaxsi
basa diismayes komak edir. Molekulyar mexanika, molekulyar dinamika, kvant
kimya modellari, molekulyar docking ve Monte Karlo stimulyasiyasi kimi ya-
nasmalar, talebalarin 6z nazari biliklarini praktikada ugurla tetbiq etmsalarini to-
min edir va onlara elmi anlayislan vizual sakilds basa diismak imkani yaradir.

e Molekulyar Vizualizasiya (Molecular Visualization) - Tadrisde molekulla-
rin 3D modellarini va strukturlarini géstararak, talabalare molekullarin
daha vizual va anlasilan sakilda taqdim olunmasina imkan verir [2].

e Kvant Kimya Modellasdirmasi (Quantum Chemistry) - Molekullarin elekt-
ron qurulusunu va kimyavi reaksiyalar1 kvant mexanikasina asaslanaraq
modellasdirir. Tahsilda bu tisul, talabalara molekullarin elektron aktivlikls-
rini va kimyavi reaksiyalarin mexanizmini basa diismaya komak edir [3].

Yuxarida taqdim olunan molekulyar modellasma tsullar1 kimya elmi-
nin 6yradilmasinda giiclii va effektiv bir alatdir. Bu yanasma sagirdlara kimya-
ni daha asan va maraql sakilde 6yranmays sarait yaradir. Galacakds kimya
darslarinda maqsaddan asili olaraq bu iisullarin tatbiqi daha da genislandiril-
mali vo miiallimlar bu imkanlardan maksimum istifads etmalidirlar.
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«SUNI INTELLEKT» KIMYA TODRIiSINDO

Giilnars Diiriiskari, Fidan 9hmadzads, Xalil Nagiyev
Baki Dévlat Universiteti, Azarbaycan
ahmadzadafidan06 @gmail.com

Siini intellektin (SI) kimyanin tadrisinds istifadasi dedikds, tohsil prose-
sini daha interaktiv, fordilasdirilmis va effektiv hala gatirmak {i¢ciin mévcud
texnologiyalardan yararlanmaq basa diisiiliir. Bu yanasma ham miisllimlars,
ham da talabslara boyiik listiinliklar taqdim edir. Stini intellekt texnologiyala-
r1 sayasinda kimyanin miirakkab konseptlarini daha asan anlamag, real tacrii-
balar aparmadan stimulyasiyalarla 6yrenmak va har bir talabayas fordi yanas-
maq miimkiin olur.Si-nin kimyanin tadrisinds istifadesinin asas aspektlori
asagidaki kimidir:

- Fordilagdirilmis Oyranma va Adaptiv Tadris: Siini intellekt fordi talaba-
larin bilik saviyyasini, 6yrenma siiratini ve tadris prosesinds qarsilasdig1 ¢o-
tinliklari tahlil edarak, onlara uygun dars planlar: toklif eda bilir. Masalan, bir
taloba mileyyan bir mévzunu ¢otin anladiqda, SI hemin mévzuya aid slava re-
surslar taqdim eda va ya daha sads izahlar vera bilar. Adaptiv tadris sistemlari
talabalarin ehtiyaclarina uygunlasdirilmis fordi dars proqramlari yaradir ve
onlarin inkisafin izlayir [1, 2].

- Agill Dars Resurslari va Virtual Laboratoriyalar: Kimyanin tedrisinda
praktik tacriibslar ¢ox vacibdir. Lakin har zaman real laboratoriyalarda tacriibs
aparmaq miimkiin olmur. Siini intellekt asash virtual laboratoriyalar talabalars
kimyavi reaksiyalari stimulyasiya etmays, miixtalif maddalarin qarsiligh tasirini
miisahide etmaya va eksperimentlari risksiz hayata kecirmays imkan verir
[3]-Masalan, PhET Interactive Simulations va Labster kimi platformalar talaba-
lara virtual muihitds kimya tacriibalari aparmaq imkani taqdim edir.

- Avtomatlagdirilmis Qiymatlandirms ve Geribildirim: Si asasli giymat-
landirmsa sistemlari testlarin ve yazili cavablarin avtomatik yoxlanilmasini te-
min eda bilar. Miasir siini intellekt texnologiyalari, masalan, OpenAl Codex va
GPT modellari, talabalarin cavablarini tahlil edarak onlara geribildirim vera
bilar. Bu sistemlar yalniz diizglin va sahv cavablar1 ayirmaqla kifayatlonmir,
ham das talabanin etdiyi sahvlari izah edir va diizalis taklif edir [4].

- Siini Intellektla Dastoklonan Ragamsal Asistentlor vo Chatbotlar: Tale-
balara dars prosesi zamani kdmak etmak iiciin Si asash chatbotlar va raqam-
sal asistentlar (masalan, Socratic by Google va ChatGPT) istifads oluna bilar.
Bu chatbotlar talabalarin kimya ila bagh suallarini cavablandira bilar, miixtalif
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movzular iizra izahlar vera bilar vo hatta masalalarin halli iiciin istigamat
gostara bilar [5].

- Siini Intellektla Dastaklonan Tadris Platformalari: Diinyada bir ¢ox qa-
bagqcil universitetlor vo tadris platformalar: Si texnologiyalarini tahsilds tatbiq
edirlor. Masalon: Coursera va edX - Siini intellekt asash kurs tovsiysalori va in-
teraktiv dors resurslari taqdim edir. Khan Academy - Sl istifade edarak telaba-
larin hansi mévzularda ¢atinlik ¢akdiyini tahlil edir va fardi 6yrenmsa yollari
toklif edir. Carnegie Learning’s Al Tutor - Talabalarin dyranmsa siiratini tahlil
edorak fordi dars planlari qurur.

Yekun olaraq, qeyd etmak lazimdir ki, siini intellekt kimyanin tadrisini
daha effektiv, maraql va interaktiv edir. Fardilagdirilmis 6yrenms, virtual la-
boratoriyalar, avtomatlasdirilmis gqiymatlandirms, prognozlasdirma va mo-
dellasdirma kimi sahalardas tatbiq edilarak ham talabalar, ham ds miiallimlar
liciin yeni imkanlar yaradir.
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MUASIR TOLIM TEXNOLOGIYALARININ
EMOSIONAL INTELLEKTIN INKiSAFINDA ROLU

Giulzar Azadsliyeva, Valyaddin dhmadov,
Arzu Abiyeva Sevinc Rzaxanova
Sumaqayit Dévlat Universiteti, Azarbaycan
gulzar.quliveva@sdu.edu.az

Tadrisda istifade olunan miiasir pedaqoji texnologiyalar sagirdlarin
emosional intellektinin (EI) asas komponentlarinin inkisafina komak edir.

1. Oz duygularim dark etmak. Ei-nin inkisafimin ilk komponenti emosi-
yalar1 anlamaqdir. Qeyd etmak lazimdir ki, bir ¢ox insanin duygularim1 basa
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diismadiyi va ya xabarsiz olduguna inanilir. Bu anlayis talim prosesinda oyra-
dilir. Dars miiallimin sagirdlarden emosional vaziyyatlarini ifade etmalarini
xahis etmasi il baslayir va bitir. Bels giindslik talim talabalarin necs hiss et-
diklarini basa diismaya vo bu biliklordan gorar gobul edarkan baladci kimi is-
tifads etmaya gatirib ¢ixarir [1].

Eyni magsadls siz talabalardan ilin avvalinda “Man kimyani niya 6yrani-
rom” adli esse yazmagi xahis eds bilarsiniz. Yazida talabalar mévzuya miinasi-
bat bildirir, emosiyalarini bu va ya digar sokilda gostarirlar.

2.Soxslorarasi linsiyyat bacariglarinin inkisafi. Laboratoriya vo praktiki
islar adatan qruplar va ya ciitlar saklinda aparilir. Tapsiriq tizarinda birgs isls-
moklo sagirdlor empatiya bacariqlarim inkisaf etdirirlor. Oz harakatlorine
gora masuliyyat hissi artir.

3. Oziiniitenzimloma - emosiyalar1 idars etmak bacarigl. Qeyri-standart
doarslar (dramatik darslar, oyun darslari, fonlararasi darslar) talabalar {i¢iin
hamisa maraqli olur. Qeyri-standart dars materiali sinifds toaqdim etmayin ma-
raqly, geyri-adi formasidir. O, standart darslarin magsad va vazifalari ila yana-
s1, telabanin 6z isina ve yaradiciliina maragini inkisaf etdirmak ti¢iin nazarda
tutulmusdur. Materiali geyri-standart formada sistemlasdirmak, orijinal sakil-
da diisiinmak va ifads etmak, duygularini ifads etmak va idars etmak bacarigi-
n1 inkisaf etdirin.

Oyranilon materialin béyiik hacmi mahdud sayda bels darslara imkan ve-
rir, lakin oyun elementlari har darsda, masalan, isinma kimi istifadas edils bilar.

4.Tadris prosesinda problemli situasiyalardan, suallardan va ya tapsirig-
lardan istifade etmakls mévzunu dyranmak iiciin motivasiyanin artirilmasi. Ta-
acclib, talabalarin sinifda an ¢ox yasamali olduqglar1 duygulardan biridir. Kimya
darslari bu ciir emosiyalarin oyanmasi ti¢iin miinbit zamindir. Situasiya tapsi-
riqlar tadrisin xarakterini dayisdirmays imkan verir: miisllim problemlarin
hallinds, kimyavi linsiyyat va intellektual saristalarin formalasdirilmasinda tala-
balarin tarafdasi olur, talabalarin miixtalif is formalarindan: fardi, qosa va qrup
soklinds istifada edir, darsi talabalar ve miiallim tli¢iin daha manali vo maraqh
edir, telim prosesinda fardin 6ziinti inkisaf etdirmasina komak edir [2].

5.Darsdankanar faaliyyatlar. Osas darsdankanar faaliyyatlar tedqigat va
layihalar lizarinda islamakdir. Qrupda va ya fardi sakilda islayan talabalar ey-
ni anda El-nin bir neca komponentini inkisaf etdirirlar: empatiya, 6ziinii moti-
vasiya, 0ziina nazarat. Layiha tizarinda islomak farqli emosiyalar yaradir[3].
Bu da yaxsidir, ¢linki talabas isin davam etmasini istayirsas, emosiyalarini idara
etmayi dyranmaya macburdur. Qeyd edsk ki, layihanin mévzusunu siiurlu sa-
kilda secan va sonradan islarini ugurla miidafis edan talabalar nainki hamya-
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sidlar1 arasinda, hatta sinifda da 6zlarini daha inamli hiss edirlar.

Miisllimda yiiksak emosional intellektin olmasi tadris prosesinda xiisusi
shamiyyoato malikdir. Miisllim soxsiyyatinin o cohatlorine yiiksak talablar qo-
yulur ki, bu da onun sexsi manavi cazibasi va sagirdlara tasiri, linsiyyat qur-
mag, onlarla xos miinasibat qurmag, 6z niimunasi il onlar1 faal tadris, idrak,
ictimai-siyasi, amak va badii-estetik faaliyyate havaslandirmak bacarig ils
baglidir. Bu faaliyyat talabalara mahabbat, hararat, hassasliq va onlara qaygi
gostormakdan ibaratdir.

Aparilan tedqiqatlar gostermisdir ki, miiallim va telabalarin emosional
vaziyyatlari funksional olaraq baghdir. Emosional intellekt pedaqoji faaliyye-
tin mahsuldarligl amili kimi ¢ix1s edarak ham pesakar bilik ve bacariglarin me-
nimsanilmasina, ham da miisllimin va onun talabalarinin saxsi inkisafina tohfa
verir.

9dabiyyat
1) D.Qoleman, Working with emotional intelligence. New York, 1998, 419 p.
2) O.4.Kenpusas [IpakTHKO-OpMEHTHUPOBAHHbBIE 33/1aHUS B 00YYEHUH XUMUH, XUMHUS
B mKouJie, 2009, Ne8, c.43-47.
3) [A.C.Epmakos, E.A2KapukoBa, O.®. JleHuHa, 3ajjayd C NpPaKTUUYECKUM COJiepka-
HUEM Ha HayaJIbHOM 3Talle U3y4YeHUs1 XUMUHU, XuMusA B 1ikodie, 2006, Ne5, ¢.27-32.
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