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JUCHHPOITIOPIIMOHUPOBAHMUME TOJIYOJIA
HA BUMETAJJIMYECKHUX Ni-Co-KATAJIU3ATOPAX
HA OCHOBE LHEOJIMTA ZSM-5

Taxupa AxOepan, @yan Kepumim, Cabutr Mammenos,
Cakuna Mup3anueBa

Baxuncxkuii 'ocyoapcmeennulil Ynusepcumem
kimya.bdul2z@mail.ru

[lepcrieKTHBHEIM HampaBIeHHEM B OOJIACTH KaTaju3a Ha BBHICOKOKPEMHE3EM-
HBIX IleonuTax Tumna ZSM-5 sBiseTcs pa3paboTka mapa-CelIeKTUBHBIX KaTaan3aTo-
POB TS TIPOLIECCOB JUCIPOIIOPIIHOHUPOBAHUS TOMYOJIa, STHIOEH301a, H30MepU3a-
MY M-KCHUJIOJIa ¥ METUJIMPOBaHuUA Tonyona [1].

OnHuM W3 IyTeH MOyYeHUs Tapa-CeIEKTUBHBIX KaTaIU3aTOPOB SIBISICTCS XU-
MHUYECKOE MOJU(DHUIIMPOBAHUE IICOTUTOB COSTUHCHUSMHU MIEPEXOIHBIX METAJUIOB [2].

Lenpro maHHOW pabOTHI SBHIOCH UCCIIEAOBAHUE BIUSHUE MOAU(PHUIIMPOBAHUS
neosmta HZSM-5 coemuueHnsaMu ko0ambTa U HUKEIS Ha €ro Mapa-ceIeKTHBHOCTD
B PEAKIUH JUCTIPOITOPIIMOHUPOBAHUS TOIYOJIA.

Karanmzatopsl, MomupuIpoBaHHbIE KOOATTOM H HHUKEIIEM IOJIydaad Mpo-
mutkoit 1eonmura HZSM-5(Si0O2/Al,03:=40) BOIHBIME pacTBOpaMH aIleTaTOB KO-
Oaipra 1 Hukens. Conepikanne KoOaabTa M HUKEIS B KaTalHu3aTopax COCTABILIO
1,0-6,0 1 0,3-1,2 mac% COOTBETCTBEHHO.

OKCHEPUMEHTHI TPOBOJWIN B YCTAHOBKE MPOTOYHOTO TUIA CO CTALlMOHAPHBIM
cioeM Katanmsaropa 066éMoM 2,0 cM? B KBapIIeBOM PEaKToOpe HealbHOTO BBITAC-
HeHMs B uHTepBane Temmnepatyp 450-550°C, 06bEMHOM CKOPOCTH TOJIAUM CHIPHS
1,0 u™* mpu MonbHOM oTHOMEHUH Ho/CHIPhE paBHOM 5.

Hemomudumupoanneiiit HZSM-5 o0nagaer BBICOKOW aKTUBHOCTHIO B JIUC-
IIPOTIOPIMOHMPOBAHKH Toyona. B mHTepBane Temmepatyp 450-550°C konsepcust
Tonyona cocramisiet 32,5-51,7%. Onnako HZSM-5 obnamaeT HU3KOH qUCIIPOTIOp-
LHUOHUPYIOIEH CeNeKTUBHOCTHI0. C YBETMYEHHUEM TEMITEPATypPhl PEaKIIUN TOIYOI
1 00paszyromuecs IPOAYKTH peakinu 0CH30J1 M KCHIIOJBI TTOABEPTAIOTCS KPEKUHTY
U TPAHCAIKWIMPOBAHUIO, YTO MPUBOIUT K CHIDKEHUIO COJICPKaHUs OEH301a U KCU-
JIOJIOB U BO3PACTaHUIO MPOJYKTOB KPEKUHTa U TPUMETHIOCH30JI0B B MPOIYKTax
peakiun. CojepxaHue M-KCUIIONa B KCHIIOIBHON (pakiuu OJM3KO K TePMOJIMHA-
MHUYECKOMY U cocTaBisieT 24-26%.

MomudunupoBanue neonura HZSM-5 ko0abToOM 3HAYUTENBHO BIHUSICT Ha
€ro KaTaIMTHYECKHEe CBOWMCTBA; C YBEIMUYECHUEM cO/IepKaHne KoOanbTa B I[EOJUTE
COOTHOIICHHE OCH30JI:KCHIIONBI MPUOIIKASTCS K CTEXHOMETPHICCKOMY, CHIDKACT-
Csl COJIepIKaHKE MPOJYKTOB KPEKUHIAa M MOOOYHBIC apOMATUYCCKHUE YTIICBOIOPOIBI.
[Ipu conmepxanum kobanbra paBHEIM 3,0 Mac% CEeNeKTUBHOCTH AMCIIPOIIOPIIUOHHU-
poBanus 1o otHomeHuo kK HZSM-5 Bo3pacraer ¢ 87,5% no 93,1%, a conepxxanue
- KCWJIOJAa B CMECH KCHJIOJNIOB Bo3pactaeT no 47,1%. JlanbHelinee yBenndeHUE
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cofiepkaHus KoOanpTa B KaTaau3aTope MPUBOIUT K PE3KOMY CHIKEHHIO KOHBEp-
cuu Tomyodna (15,6%).

HononautensHoe Moaudunuposanue karamuzartopa 3% Co- HZSM-5 Huke-
nem B kommuectBe 0,3-1,0 mac% crmocoOCTBYeT CHMKEHHIO BBIXOJa TOOOYHBIX
MIPOAYKTOB, BO3PACTAHHUIO BBIXOJAa CYMMBI O€H30J+KCHIIONBI, JHUCIPOMOPIIHOHE-
PYIOIIEH CeIEKTUBHOCTH M CEJICKTUBHOCTH 10 M-Kcwmiiony. Haumyudrve nokasarenu
JOCTUTAIOTC Ha OnMeTaiuimueckoM karanuzatope Ni-3%Co0-HZSM copepxkamem
1,0 mac% nmkens. Ha stom karammsatope npu 550°C BbIXom cymMMBl OeH-
30T+KCHIIONKI JocTHTaeT 10 45,1%. Ipu Temmeparype peaxrmu 500°C cenexTus-
HOCTh AMCHPONOPLUHUOHUPOBAaHUSA Bo3pacTaeT 10 99,1%, a CeNeKTUBHOCTH MO II-
kcwiony gocturaet 60,1%.

Takum oOpazom Oumeramnmueckue Ni-C0-HZSM neonutHble KaTann3aTopbl
SIBJITIOTCS 3P (PEKTUBHBIMU KaTaJIU3aTOpaMH UCTIPOIIOPIIMOHUPOBAHUS TOJIYOJIA.
JucnponopinoHUpyYOIIas CENeKTHBHOCTh M CEIIEKTUBHOCTH [0 M-KCHIJIONYpe-
TYJIUPYeTCs IPUPOION U KOHIIEHTpaIueil Moau(pupyomero Merauia.

Jlurepatypa
1. M.A. Ali, Sh.Haji, M. Al-Khayyat, A. Abutaleb, Shakeel Ahmed., Kinetic modeling
and thermodynamic analysis of toluene disproportionation reaction over ZSM-5 based
catalyst, Chemical Engineering Journal, 2022, 35 p.
2. M.Z. Albahar, Selective toluene disproportionation over ZSM-5 zeolite, School of
Chemical Engineering and Analytical Scienc, 2018, 196 p.

FUNKSIONAL 9VOZLi iZOXINOLIN TOROMOSININ SINTEZi

Sohla Mammoadova, Farid Nagiyev, ibrahim Mammadov

Baki Dovliat Universiteti
farid.sciworks@gmail.com

Ovazlonmis izoxinolin téramolori bioloji aktiv maddslor olub, muxtalif
xassaloro malikdirlor. ©dobiyyatda bu birlosmalarin sintezi, eloco do antimikrob,
antig6balok, xorgongsaleyhino vo s. aktivlik gostardiklorina dair magalolora rast
golinir [1-3].

Torafimizdon metilpiperazin katalizatoru (MP) istirakinda, etanolun gayna-
ma temperaturunda xalkona asetoasetanilidin Mixael birlosmo reaksiyasi
apartlmigdir. Reaksiya naticasinds tsikloheksenon tdromolarinin amalo galmasi
mioayyan edilmisdir. Omals goalmis tsikloheksenon téramasinin metanolda DABCO
katalizatoru istirakinda 5 saat miiddotindo otaq temperaturunda malonodinitril ilo
garigdirilmasindan isa izoxinolin tGromosi alinmigdir.
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DABKO
CH,OH, qaynama

NH,
Omolo golon birlosmolorin quruluslart *H, *C NMR spektroskopiyasimin
kdmoayio tasdiq edilmisdir.
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ACQUIRING A NEW SCHIFF BASE BASED ON
2,4-HIDROXYBENZALDEHYDE

Mehin Gurbanova?, Alakbar Huseynzadal?3, Ulviyya Hasanova'?

'Baku State University
2Azerbaijan State Oil and Industry University
$Azerbaijan Engineers Union
gurbanovamehin0l@gmail.com

As a result of the condensation reaction of the primary amine (R-NH,) and ac-
tive carbonyl (RCOR") compounds, an imine group is formed, and the substance carry-
ing the imine group is called a schiff base, where R, R’ is an alkyl or aryl group. As a
class of ligands, Schiff bases are known for their excellent coordinative capacity. The
Schiff base class is extremely flexible, as these molecules can have a wide range of
substituents [5]. They are widely employed in industry and exhibit a wide spectrum of
biological activity. Schiff bases are among the most common organic substances [1].
They are utilized as pigments and dyes, catalysts, organic synthesis intermediates, and
polymer stabilisers. Schiff bases are utilized in catalytic processes, crystal engineering,
as photo- or chemodetectors in biological systems (e.g., Al3+ ions in vivo) [2], and
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most often, in medicine [4]. Their most important medical applications include: anti-
bacterial and antifungal (including anti-yeast) activity, antiviral, antitumor, anti-
inflammatory, antipyretic, antimalarial, anticancer, anaesthetic, antiproliferative, oxy-
tocin-imitating and oxytocin-inhibiting activity, as well as the selective inhibition of
human tyrosine phosphatase 1B (PTP1B) or TCPTP and SHP-1 tyrosine phosphatases
[3]. It should be noted that hydroxyl and ether groups are usually components of bioac-
tive substances. In addition, for the obtained substance to be bioactive, the starting
substances must be bioactive.

Taking into account the above mentioned, we performed the synthesis of
Schiff bases by the reaction between 2,4-dihidroxybenzaldehyde and 3,3’-(butane-
1,4-dlylbls(oxy))bls(propan-1-amine). Following that, the resulting solution was
stirred at room temperature. The structures of recently obtained Schiff base were
verified by using 1H, 13C and DEPT 135 NMR.

Keywords: Schiff base, bioactive substance, antibacterial, antimalarial, anti-
cancer
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BOZi AROMATIK DOYMAMIS KETONLARIN QUANIDINLO
REAKSIYASININ TODQIiQi

ibrahim Mammadov?, Sona Babayeva®, Viktor Xrustalyov?

Y Baki Doviat Universiteti
Rusiya Xalglar Dostlugu Universiteti
bsu.nmrlab@gmail.com

Molum oldugu kimi doymamis aromatik ketonlar, yani xalkonlar tibbi-
farmaseptik ohomiyyatli heterotsiklik birlosmalarin sintezinds baslangic materiallar
hesab olunur. Xalkonlarin heterotsiklik téromalarina piridin va pirimidin asaslarmi
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da gostors bilarik. Bu fragmentlora ribonuklein tursusu (RNT), dezoksiribonuklein
tursusu (DNT), elaca doa bir gox bioaktiv birlagsmalards rast galinir [1-3].

Gostarilonlor nozars alinaraq, bazi doymamis aromatik ketonlarin hidrogen
peroksid istirakinda quanidinle reaksiyasi todqiq edilmisdir. Arasdirmalar zamani
reaksiya soraitindon asili olaraq pirimidin (1), xromenon quanidinium (2) va imid-
azolon (3) téromolarinin alinmasi agkar olunmusdur.

» 3
\ o

OC Q-0 g
m/‘ih;‘\& m :>N;<N7M ;
N VAR e O 1\3

Sintez olunmus maddolor spirtdon yenidon kristallasdirilmagla tomizlonmis,
quruluslart NMR vo RQA metodlarinin kdmayilo mioyyon edilmisdir.
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p-FENOLSULFOIZOPROPILKSANTOGENAT
OKSIDLOSMOYO QARSI ASQAR KiMi

Nelya Novotorjinal, Safa Kazimzado?,
Tural 9dilzads?, Forid ismayilli?

Yakademik ©.Quliyev adina Asqarlar Kimyast Institutu
?Baki Dévlat Universiteti
yegane.434@mail.ru

Muharriklords yanacaq tam yanmadigina gors, onun samoraliliyi azalir,
cokuntd amoals golir vo bu da onlarin tez siradan ¢ixmasina sabob olur. Bu ndgsan-
lar1 aradan qaldirmaq Ugiin, giindon-giine inkisaf edon masingayirma vo neft
kimyas1 sahoasinds istifado olunan yanacaglara slave olunan oksidlosmays garsi
agqarlara olan tolabat da artir. Oksidlogsmaya qarsi asqarlarin foaliyyat prinsipi
radikallarla qarsihiqli tosirdo olarag, karbohidrogen oksidlosma zoncirinin da-
yandirilmasina osaslanir. Malumdur ki, an yaxsi oksidlosmays qarsi asqarlardan
bozilori fenoltorkibli asqarlardir. Bu, fenollarda hacmli avazedicilorlo gorunmanin
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hidroksil qruplarinin molekullararasi hidrogen rabitslorinin yaratmasina imkan ver-
ilmamasi ils izah olunur [1].
Muslliflor torofindon fenoltarkibli p-fenolsulfoizopropilksantogenat sintez
edilmis va dizel yanacaqlari ti¢iin antioksidant kimi tadqiq olunmusdur.
p-Fenolsulfoizopropilksantogenat  p-fenolsulfoxlorid vo izopropilksan-
togenatin kalium duzu ilo qarslhqh sintezindon ahmr

+ KSGOC3Hy-i— ——>

S0,Cl 802—80003H7 i

S
I[lkin maddo kimi gétiiriilmiis p-fenolsulfoxlorid, analoji olaraq p-

toluolsulfoxloridin alinma tisul ils, tarafimizdon ahnmlsdlr [2].
OH

SO4H
+ PCly ——» @ + POCl; + HCI

SO3H SO,Cl

Izopropilksantogenatin kalium duzu hazir reaktiv kimi gétiiriilmiisdiir (TY 6-
09-3123-73). Alinan maddonin kimyavi qurulusu IQ spektroskopiya tsulu v fizi-
ki-kimyovi xassalorin tadqiqi ilo tesdiq edilmisdir.

Moalumdur ki, siirtkii yaglar1 vo yanacaglara asgarlarin oksidlogsmaya garsi
xassalarinin tadgiqi real soraitdo ¢ox ¢atindir. Buna gora do, p-fenolsulfoizopro-
pilksantogenatin yanacaglara oksidlogsmays qarsi xassalori model reaksiyalarda
todgiq edilmisdir.

Reaksiyanin kinetik model reaksiyasi — reaksiyanin siiratinin vo ya maddale-
rin cevrilmoa suratinin bagverma soraitindon (reagentlorin gatiligindan, temperatur-
dan, tozyiqdonvs s.) asililigi demakdir.

Oksigenin udulma kinetikasina asasan todgiq olunan birlogsmanin kumilpe-
roksid radikallari ilo reaksiyasinin siirat omsali (K7), induksiya dovriniin giymatina
asason isa bir molekul antioksidant torafindon dof olunan kumilperoksid radikal-
larinin saymi gostaran stexiometrik omsal (f) hesablanmisdir [3].

Todgiq olunan birlogsmonin antioksidant xassoys malik olmasinin miioyyon
etmok Giclin onun 5-10° mol/l qatiliqda istiraki ilo 110°C-do kumolun avtook-
sidlogmasi Oyronilmisdir.

Alinan naticalora gora, malum oksidlogsmoyo qars1 asgar — ionolla muqga-
yisada, p-fenolsulfoizopropilksantogenatin kumilperoksid radikallar1 ilo reaksi-
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yasinda Kinetik parametrlorin noticalori daha ylksokdir, karbohidrogenlorin ok-
sidlagmasinin inhibitoru kimi kifayat godor yliksok xassays malikdir.
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KORROZIiYA - EKOLOJi PROBLEMLORIN HOLL EDILMOSI UCUN
1,3- DIXLORBUTEN-2 VO XLORAZON 9SASINDA TORKIBINDO 21
AZOT ATOMU OLAN DIiFENILQUANIDININ YENI BIRLOSMOSININ
SINTEZI VO KORROZIiYA INHIiBITORU KiMi TODQIQi

Sevinc Haciyeva, Qiyas Bayramov

Baki Déviat Universiteti
giyasbayramov@mail.ru

Uzun illar arzinds digar senaye saholorinds oldugu kimi neft-qaz vo neft
kimya sonayesinin istehsalat sahslorinds osas ekoloji problemlorin yaranmasi
sabablarindan biri polad texnoloji avadanliglarin korroziyaya ugramasi ilo slagodar
olmusdur. Buna gdra do homin sonaye saholorinds polad texnoloji avadanhglarin
tam olaraq korroziyadan mihafizo olunmasi tigiin miixtalif torkibli effektli yeni in-
hibitor maddalorin sintezi, tadqiqi va tatbiqi izra todqiqat iglari dovrin asas ekoloji
aktual mdvzulardan biri kimi giymotlondirilir. Yeni effektli korroziya inhibitor
maddolorin sintezi osason ucuz xammallar ossasinda aparilmast va ekoloji
tohliikasizliyin talablarina cavab vermosi asas sortlordon biridir. Bir gox texniki
adobiyyatlardan va tarafimizdan uzun illar arzinds apardigimiz tadgigat islarindon
molum oldugu kimi, tarkibinds azot atomu, CH,OR funksional, Ce¢Hs, azonil va
digor gruplari ¢ox olan {izvi birlosmoalor an asagi qatiliglarinda glcli agressiv
mihitlords korroziya inhibitoru effektivliklori yiksok olur. Bu baximdan sintetik
kaucguk tullantis1 hesab edilon 1.3-dixlorbuten vo xlorazon oasasinda difenilquanidi-
nin adobiyyatda molum olmayan torkibinds 21 azot atomu, 9 -CH>OCH,.CH=CCI-
CHs grupu, 8-CeHs qrupu, 46 ikigat rabito olan sorti olaraq isars edilmis DFQ-4
birlogsmasi sintez olunmusdur. Torafimizdan avvallor iglanilmis metodlar asasinda
bir nego moarhalods asagida gostorilon kimyavi torkibs va qurulusa malik olan dife-
nilquanidinin yeni téramasinin (DFQ-4 birlagmasinin) korroziya inhibitoru xusu-
siyyati miayyanlogdirilmisdir.
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X X Burada X=
| |
CéHs—N — C — N — CsHs
Il CHyCbI=CH-CH,OCHan, —
N CHy-CCl=CH-CH,0cH— N NGt
|
X CHy-CCl=CH-CH0CH—N— ON—CeHs

Laboratoriya soraitinds togkil olunmus giiclii aqressiv [3% NaCl + neft
(10:1) +H,S 500 mg/l ; 0.3N HCI + benzin (1:7) + H,S 1000 mg/I] muhitlorinda
xususi ¢akili va 6l¢iilii “Cm.3” markali polad l6vhaciklorin DFQ-4 birlasmasinin
0.2; 0.25; 0.3 mq/l qatiliglarinda korroziya suratlorinin miisyyanlasdirilmasi tzra
todqiq isi apailmigdir. Todgigatin noticalorina asason misyyan edilmisdir ki, yu-
xarida gostorilon agressiv mihitlordo DFQ-4 birlogmasinin 0.2; 0.25; 0.3 mq/l
qatiliglarinda korroziya inhibitoru effektivliyi 99.96-100% togkil etmisdir. Tadgiq
olunan DFQ-4 birlosmasinin korroziya inhibitoru effektivliyini asagidaki sokildoa
izah etmok olar. Homin birlosmanin torkibinds 21 azot atomunun, 9 ~CH,OCH,-
CH=CCI-CH3; grupunun, 9 -CH=CCI- grupunun, 6 azonil grupunun, 8 - Cg¢Hs gru-
punun va 46 ikigat rabitonin (elektron sixliginin ¢ox) olmasi naticasinds gdstarilon
azot atomlar1 vo mixtalif xtsusiyyastli gruplar polad I6vhaciyin Ust tobagasinds ¢ox
ehtimal ki, koordinasion rabitalori yaranir. Bununla slagadar olaraq istifads olunan
polad l6vhaciklarin st sathi passivlasir vo korroziyaya ugramasi bas verir.[1,4]

Yuxarida goéstarilon torafimizdon sintez edilmis difenilquanidinin yeni DFQ-
4 birlogsmosindoan neft-qaz v neft kimya sonayesinds polad texnoloji avadanhglarin
korroziyadan miihafizo olunmasinda effektli inhibitor kimi istifads edilmasini elmi
osasli hesab etmok olar.
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BiODIiZEL - EKOLOJi DAYANAQLI YANACAQ KiMi
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Sarqiyys Qasimova, Ibrahim Mammadov

Baki Doviat Universiteti
gulbenmemmedoval@gmail.com

Hazirki dovrds ohali saymin artmasi, sanays Vo igtisadiyyatin inkisafi klas-
sik enerji dasiyicilarina olan talobatin kaskin surstds artmasina ssbsb olmusdur.
Eloco do tobii ehtiyatlarin azalmasi, yanacaq névlerinin giymatlorinds bas veran
dayisikliklar, bu yanacaq névlarinin yaratdigi ekoloji problemlar barpa olunan en-
erji monbaloring talobatin yaranmasina sobob olmusdur. Bu istigamatds son zaman-
lar bir ¢ox iglor goriilmiis, tullantisiz proseslor hazirlanmis, hibrid muhorriklor ya-
radilmigdir. Gostarilonlorlo yanasi yasil kiitlonin enerjisindon istifade do do-
vrimuziin shomiyyat dagiyan masalasi hesab edilir.

Miasir dovrds biometanol, bioetanol, biogaz, bioyanacaglar vs s. alinmasi
istigamatindo genis miqyasl islor aparilir. ©On perspektivli barpa olunan yanacaq
névlarindon biri do biodizeldir. Biodizelin karbon tarkibi dizeldsn az, hidrogen va
oksigen torkibi dizeldan yuksakdir. Bu xususiyyat do biodizelin yanmasinin yaxsi-
lasmasina, karbon emissiyalarinin azalmasina soabab olur. Mixtalif yag triglise-
ridlori vo asag1 molekullu spirtlorin qarsiligli tasirds olaraq biodizels gevrilmasi re-
aksiyasi- transefirlosmo prosesidir. Bu reaksiyada golovi va tursu katalizatorlarin-
dan istifads edila bilor. Tursu katalizatorlar1 daha davamlidir, sabunlagma prosesina
sobob olmur, alinan efirlorin tomizlik doracasi yiiksok olur, lakin nishboton asindirici
xassoya malikdir.

Buttin bu malumatlar nozars alaraq torafimizdon, tomiz pambiq yagmimn Ci-
Cs spirtlori ilo transefirlosmoa proseslori mixtslif nisbatlords vo soraitlords dyranil-
migdir. Hazirlanan yanacaq qarisiglarinin xiisusiyyatlori ASTM standartlar1 ilo
todgiq edilmigdir.
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TOBIi NEFT TURSULARININ 1,3-BUTANDIOL MONOEFIRI DiZEL
YANACAGINA YENi ANTiOKSiDANT KiMi

Nazila Sadiyeva, Sevil Isgandarova, Sayyara Oliyeva,
Sama Mammadova, Aysel Musayeva-Qalandarli,
Xanmim Mammadova, Turan Mazamova

akademik Y.Mammadaliyev adina Neft-Kimya Proseslori Institutu
ay_ten_babayeva@yahoo.com

Tobii neft tursularinin (TNT) miirokkab efirlori sarfali xammal asasinda sin-
tez olunan mohsullar sirasina daxil olub somarali halledici, plastifikator, antioksi-
dant vo antidepressantlardir. Bu istiqamatds todgiqatgilar torafinden miisyyan islo-
rin [1, 2] aparilmasina baxmayaraq halo do sonaye miqgyasinda davamli, yiiksok
keyfiyyatli, elastiki vo plastiki xassoys malik plastifikator vo yumsaldicilar, eloco
do dizel yanacaginin istismar xassalorini yaxsilagdiran antioksidantlar talob olunur

Karbon turgulariin miirokkob efirlorino olan tolobati nazors alaraq togdim
olunan tezis 1,3-butandiolun TNT asasinda monoefirlorinin sintezino va tadgigins
hasr olunmusdur.

Todgigatlari yerina yetirmok ti¢iin xammal kimi TNT-nin 90-215°C/6,65%10°
* MPa-da gaynayan fraksiyasindan istifade olunmusdur. TNT emal olundugdan
sonra goalavi ilo neytrallagdirilir, sarbast neft karbohidrogenlari konar edilir vo
gostaricilori toyin olunur: Tgaynama — 90-170 °C/2,65¢10™ MPa, tursu odadi (t.0.) —
235 mg/KOHq, molyar kiitlo — 239 g/mol, p — 0,9715 g/sm?, np?*— 1,4957.

ZnO Kkatalizatorunun istirak: ilo TNT asasinda 1,3-butandiolun monoefirinin
sintezi asagidaki sxem {izro aparilmigdir:

0,
CH, - CHOH - CH, - CH,OH + RCOOH T—}fg—”» CHj - CHOH - CH, - CH, - OCOR
-2

Burada R-tobii neft tursularinin radikalidir.

TNT vo 1,3-butandiol ssasinda sintez olunmus monoefirin yiksok ¢iximi
miisahids olunan optimal soraitin secilmasi mogsadi ilo reaksiyaya daxil olan kom-
ponentlorin molyar nisbatinin, katalizatorun migdarmin vo temperaturun reaksi-
yanin gedisina tosiri 6yronilmis vo optimal sorait: T - 110-120°C, katalizatorun mi-
gdart — 1,5 %kat., tursu:spirt — 1:1,5 mol secilmisdir.

Secilmis optimal soraitdo TNT vo 1,3-butandiol asasinda monoefirin sintezi
asagida gostorilmisdir:

— lighogazl kolbaya 67,5 g (0,75 mol) 1,3-butandiol, 119,0 g (0,5 mol) TNT,
1,8 g (0,02 mol) ZnO katalizatoru, 130,0 g (1,4 mol) toluol yiklonmis vo reaksiya
5-6 saat davam etdirilmisdir. Reaksiyanin sonu ayrilan suyun migdarina va tursu
adadins gors toyin olunmusdur. Reaksiya sona ¢atdigdan sonra reaksiya mohsulu
filtr kagizindan stiziilorak katalizatordan tomizlonmis, atmosfer tozyiginds halledi-
cidon ayrilmig, xam efir vakuumda govulmus, fraksiyalara bélinmiis, fiziki-kimyo-
vi gostoricilori: qovulma temperaturu 165-240°C/ 2,66-10* MPa, t.o - 0,72 mq
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KOH/q, sabunlasma odadi — 192,0 mgq KOH/q, np®-1,4690, ps°- 0,9720, kinematik
ozliilik — 9,5 mm?/san, 40°C, donma temperaturu, menfi 30°C, alisma temperaturu
— misbat 218,0°C, ucuculug — 0,25% tayin olunmus vo ¢ixim — 88,2% togkil et-
misdir. Sintez olunmus efirin 1Q-spektri Almaniyanin “Bruker” firmasinin istehsali
olan “Alpha” 1Q spektrometrindo ¢okilmis vo hamin maddonin miirokkob efir sin-
fino aid oldugu tosdiglonmisdir.

NoOvbati todgigatlar 1,3-butandiolun monoefirinin dizel yanacaginin istismar
xassalorina tosiri istigamotinds aparilmisdir. TNT-nin 1,3-butandiol monoefirini
0,004% qatiligda 100 ml hidrotomizlonmis dizel yanacagina olave etdikdo
cokuntiniin migdart 1,8 mg-dan 0,6 mg-ya godoar, homginin asagi temperatur
xassoalorini xarakterizo edon bulanma temperaturu monfi 2°C-don moanfi 9°C-o
godor asagi diismiisdiir, donma temperaturu ise doyismomisdir (manfi 20°C).
Aparilan todgigatlarin naticasi gostorir ki, 1,3-butandiolun monoefirini dizel yana-
cagina olavs etdikds onun istismar xassalori xeyli yaxsilasir.

9dabiyyat

1. N.F. Sadiyeva, S.A. Isgondorova, Y.P. Cerepnova, M.N. Bagirova, M.N. Bayramova,
A.A. Coforova, G.K. Qurbanova “Tabii neft tursularinin garisiq diefirlorinin sintezi vo
totbig sahalorinin dyronilmasi” Azarbaycan Ali Texniki Moktablorinin xabarlori, 11
beynslxalq konfransin materiallari, 2022, cild 24, 2, 175-179

2. N.F. Sodiyeva, S.A. Isgondorova, Y.P. Cerepnova, L.M. ©fondiyeva vo b. Tobii neft
tursular1 esasinda yeni antioksidantin sintezi ©li Musa oglu Quliyevin 110 illik
yubileyins hosr  olunmus “Muxtalif toyinath ilizvi maddslor va kompozision
materiallar” m@vzusunda Respublika elmi konfransi, 2022, 44-45
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®DeHobl, coAepXKamue B CBOMX CTPYKTypax (YHKIMOHANbHBIE TPYIIIBI H
reTepoaToOMbl, SBJSIOTCS aKTyaJbHBIMU M mepcnekTuBHbBIMH [1,2]. OHuM MoryT
OBITH MCIIOJIB30BaHbl B PA3IMYHBIX 00JIACTAX TEXHUKH, OCOOCHHO, B KauecTBE aH-
THOKHCJINTENBHBIX, IPOTHBOKOPPO3HOHHBIX, aHTUMUKPOOHBIX MPHUCATIOK K Maciam
W TOTUTUBAM, CTaOHMJIM3aTOPOB MOJMMEPHBIX MaTepUANIOB, aHAJTUTHUYECKUX pearcH-
TOB U Jp. [3.,4].

HecMoTpst Ha MHOTOUYHMCIICHHBIE MCCIEIOBAaHUA B O0NACTH XUMHU (PEHOJIb-
HBIX COEIMHEHUH, B MOCIEIHNUE I'OAbl HAOMI0aeTCsl JaBUHOOOPa3HbIM poCT uccie-
JIOBAHUH, MOCBAIICHHBIX UCCIEIOBAHUIO UX MPON3BOIHBIX.

VY4uThIBas BBILIECKa3aHHOE W UCIIONB3Ys peakuuio MaHHUXa, HCCIIeA0BaHa
peaknmsi TPOWHON KOHIEHCAIMH 2-TiponeHWwIPeHonma, hopMalbaernia U MeETH-

15


mailto:mehdiyeva_gm@mail.ru

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

JaMHWHA, B pe3yJbTaTe Yero MOJYy4YeH Psi aMHHOMETWIBHBIX MPOW3BOAHBIX pa3-
JUYHOM CTPYKTYyphl. OOpabOTKON MOJYYSHHBIX MPOJIYKTOB KOHAeHcaiuu ¢ HBr
MOJIy4eHBl UX YETBEPTUYHBIE aMMOHHUMHEBIE COJIM, KOTOPHIE OBLIM HCCIEIOBAHBI B
KaueCcTBe MHTUOUTOPOB KOPPO3HH, OMOIUA0OB Npu HedTenoObrue. Takke U3ydeHa
AHTUMHUKPOOHAs! aKTUBHOCTH TOJMYYEHHBIX COCTWHEHHH W MX aMMOHHUWHBIX COJEH
no otHomreHuto k S. aureus, E. coli, C.albicans, Sh.flexneri, S.enterica, A.niger.
BrisiBI€HO, 4TO aMMOHHIHBIE COJTM B CPaBHEHUM C ATANIOHOM (aMOKCHIIUJLTUHOM)
00nagaroT Hanbojee BRICOKMMH OaKTepHUIIMIHBIME CBOMcTBaMH. [lomydeHHBIE pe-
3yJbTaTbl aHTI/IMI/IKpO6HBIX I/ICCJICIIOBaHI/Iﬁ IMMOATBEPKACHBI TAKKE HCCIICAOBAHUSA-
MU 110/ 3JICKTPOHHBIM MUKPOCKOIIOM.
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Torkibindo muxtolif funksional gruplar vo heteroatomlar saxlayan fenol
birlosmalari ham nazoari, ham do praktiki baxindan aktual hesab edilir.

Belo ki, fenolun heteroatom saxlayan téramalori texnikanin mixtolif sahalo-
rinds istifads oluna bilor. Bu nov birlogsmalor va ya onlar asasinda oligomer va poli-
merlor yaglara va yanacaglara antioksidlogdirici aggarlar polimer materiallarina sta-
bilizatorlar, metallarin korroziyasinin garsisini alan karroziya inhibitorlari, analtik
reagentlor vo s kimi isifads oluna bilor [1,2].

Deyilonlori nozoro alaraqg, torafimizdon Mannix reaksiyasindan istifado
edorak 2-allilfenolun, formaldehid vo karbamidlo gl kondenslogmasi reaksiyasi
todgiq edilmisdir. Reaksiya mixtalif soraitlords aparilmis vo reagentlorinin nisbo-
tinin reaksiya mahsulunun tabistine va ¢iximina tasiri dyranilmisdir.
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Muayyan olunmusdur ki, ilkin reagentlorin 1:4:1 mol (uygun olaraq) nisbs-
tinds reaksiya mohsulu olaraq tikili polimer alinir.

Alinmis polimerin qurulusu 1Q-spekroskopiya vasitosilo tosdiq edilmisdir.

Alinmis polimerin 1Q-spektri, sm™; 2923, 2853, 1462, 1377 (C-H); 3334
(OH); 1574 (C=C-arom); 1249 (C-0O); 1035 (C-N); 721, 665 (aromatik halga);
1640 (C=C-allil).
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Fenolun azot vo kilkiird saxlayan téromolari texnikanin miixtalif sahalorinds
istifado oluna bilar. Belo ki, bu nov birlogsmalor yaglara vo yanacaglara antiok-
sidlogdirici asqarlar, polimer materiallarina stabilizatorlar, metallarin korrozi-
yasinin qarsisini alan korroziya inhibitorlari, analitik reagentlor va s. kimi istifads
oluna bilar [1,2].

Azotsaxlayan birlasmalari sintez etmok Uguin Gzvi sintezds an olverisli Usul-
lardan birido Mannix reaksiyas: adlanan, aminometillogsmas reaksiyast kimi taninir.
Bu halda araliq mohsul olarag aminokarbinol amala galir.

Deyilanlari nazars alaraq torafimzdon 2-allilfenolun formaldehid vo tiokar-
bamidls ¢l kondenslogsmasi aparilmis vo reaksiya mohsulunun xassalori dyranil-
misdir.

Reaksiya 90-95°C temperaturda, 3 saat muddatinds, 2-allilfenol: formalde-
hid: tiokarbamid 1:4:1 (mol) nisbotindo aparilmisdir. Reaksiya naticasindo
gostarilon soraitds heg bir halledicids hall olmayan tikili polimer alinmigdir.

Alinmis polimer ag rongli birlogsmadir. Reaksiyaya girmayan oliqgomerlordon
vo ya ilkin maddslaardon ayirmaq moqgsadilo asetonda ekstraksiya (tomizlonmo)
olunmus va qurudularaq arime temperaturu tayin olunmusdur. To=76-80°C. Cixim:
82%. Alinmus polimerin qurulusu 1Q-spektroskopiya metodu vasitosilo tosdiq edil-
misdir.
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[lkin smagqlar naticoesinds miioyyon olunmusdur ki, torkibinds eyni zamanda
azot vo kukird atomlar: saxlayan alinmusg tikili quruluslu polimer agir vo radioaktiv
metallarin sorbsiyasinda istifads oluna bilar.
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Torkibinds mixtslif funksional gruplar vo heteroatomlar (O,N,S) saxlayan
funksional avazli fenol birlogsmoloari texnikanin miixtalif sahalorinds tetbiq olunur.
Bels ki, bu név birlogmalor asasinda polimer materiallarina antioksidantlar, yaglara
Vo yanacaglara asqarlar, metallarin korroziyasinin qarsisini alan korroziya inhibito-
ru va s. kimi istifads oluna bilor.

Azot va kikird saxlayan Uzvi birlosmoalor ssnaye migyasinda Xxdsusi
ohomiyyat kasb edir. Bu nov birlogsmolain alinmasinda Mannix reaksiyasindan ge-
nis istifados olunur vo alinmis reaksiya mohsullar xiisusi shomiyyat kasb edir [1,2].

Deyilonlori  nazoro alaraq torofimizdon aldehid olarag benzaldehid,
aminlardan isa tiokarbamiddon istifads edarok 2-allilfenolun benzaldehid va tiokar-
bamidlo 3li kondenslosmoa reaksiyasi aparilmisdir va naticado torkibinds eyni za-
manda hom N atomun hom doa S atomu saxlayan funksional avazli toromalar sintez
olunmusdur.

Almmis bark birlogmo - oligomer, asetonda, benzolda hsll olur. Cixim 72%,
T.r=80%-82°C. APolimerin qurulusu IQ-spektroskopiya vasitasilo tosdiq edilmisdir.
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2-ALLiLFENO"LUN"BENZALDEHiD VO KARBAMIDLO
UCLU KONDENSLOSMOSI

Gunay Mehdiyeva, Murad Quliyev,
Bonévsa Ismayilova, Giilnars Hasanova

Baki Déviat Universiteti
mehdiyeva_gm@mail.ru

Funksional avazli fenol birlogmaloari torkibindo miixtolif funksional qruplar vo
heteroatomlar (O,N,S) saxladiglarina géra texnikanin miixtalif saholorinds todbiq
olunur. Masalon, bu név birlosmalar polimer materiallarinda antioksidantlar, yagla-
ra vo yanacaglara asqgarlar, metallarin korroziyasinin garsisint alan korroziya inhi-
bitoru, agir metallarin tutulmasinda sorbent kimi istifads oluna bilar.

Azotsaxlayan {izvi birlogsmolarin sintez Gsullarindan biri do Mannix reaksiyasi
hesab olunur. Bu reaksiya molekulunda miitoharrik hidrogen atomu saxlayan tzvi
birlosmalarin aldehidlor vo miixtslif aminlorls qarsiligl tasir reaksiyasi hesab olu-
nur vo Mannix reaksiyasini fenollara vo onlarin miixtalif téromolorine tatbiq
etmokls torkibindo aromatik halqa va digar funksional gruplar saxlayan birlosmalor
sintez etmok miimkiindiir.

Deyilonlori nazors alaraq, torafimizdon Mannix reaksiyasidan istifado edarok
2-allilfenolun  benzaldehid vo karbamidlo 1ii¢li kondenslosmo reaksiyasi
aparilmigdir. Reaksiya miixtalif goraitlordo aparilmigdir vo reaksiya mohsulunun
ciximina tosiri Oyronilmisdir. Reaksiyani mixtolif soraitlordo apardiqdan sonra
mitoyyon olunmusdur ki, reaksiya HCI-un duru mohlulunun Katalitik migdarda
olava etdikdo reaksiya mohsulu amoalo golir vo ¢iximi yiiksak olur. Cixim 76%
toskil edir. Tor = 88-92°C.

Alinmis polimer heg bir halledicids hall olmur, tikili quruluslu polimerdir.

Tikili polimerin quruluslu IQ spektroskopiyasi vasitosilo tasdiq edilmisdir.

9dabiyyat
1. A.M.Magerramov, M.R.Bairamov, G.M.Mehdiyeva et al., Study of radical copoly-
merization of aminomethylated derivatives of alkenylphenols with styrene, Polymer
Science, Series B, 2012, 54, 399-406
2. Y.Zhu, J.Su, R.Lin, Improving the Thermal Stability of Polybenzoxazines Through
Incorporation of Eugenol-Based Benzoxazine, Macromolecular Research, 2020, 28,
472-479.
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HUCCIEJOBAHUE CTPYKTYPbI OJIMI'OMEPHBIX
OKCHUITPOITUJIATOB UMHNJA30JIUMHOB HA OCHOBE
ZKUPHBIX KHCJIOT XJIOIIKOBOTI'O MACJIA 1 ITIOJIMAMHWHOB
METOJOM UK-CIHHEKTPOCKOIITMA

®dugan Mamensane, Menzep Amupacjaanona, lllaxyia Anuesa,
Canna AxmendexoBa, Ileppana UcaeBa

Hucmumym Hegpmexumuueckux Ipoyeccos umenu axademuxa FO.Mamedanuesa
amenzer@mail.ru

OKCHUITPONIMPOBAHNE OPTAaHHYECKUX COCAMHEHUH, COJNEpKAIlUX peaxii-
OHHOCTIOCOOHBIE AMHHHBIEC (PParMeHTHI SBJISETCA OJHUM M3 BaXKHBIX HaNpaBlIeHUN
B 00JIaCTH CHHTE3a IMMOBEPXHOCTHO-aKTUBHBIX BemecTB [1]. CTpykTypHBIE 0COOCH-
HOCTH MOJOOHBIX COETWHEHH MO3BOJIAIOT MPUMEHATh WX B Pa3lIWYHBIX Ha3HAUe-
HUSX, CPeId KOTOPBIX UMEET MECTO UX CIIOCOOHOCTh K HedTecoOupanuoo. Hamu-
yue THAPOPHIBHBIX W THAPOPOOHBIX JIIEMEHTOB CIOCOOCTBYET H3MEHEHHIO
HanpaBJIeHUs YIJIEBOAOPOAHBIX CTPYKTYp, pacrojaras IocieaHue B Oonee yno0-
HOM JIJIsT cOOpa COCTOSTHUH.

Panee HaMK IpOBEAEHO MHOKECTBO MCCIIEAOBAHHUIN IO TEPMUIECKOMY OKCH-
[IPONMIMPOBAHUIO A30TCOAEPIKAIINX OPraHWYECKUX COCAMHEHUH W3 psiia MMHIa-
3011HOB [2]. CHHTE3UpOBaHHbBIE HA OCHOBE MPUPOAHBIX HE(TAHBIX KUCIIOT C MOJH-
STHJICHIIOJIMAMHMHOB, a TaKXe IOJY4YeHHBIM BaKyyMHOH NEperoHKoN MOCIeIHHUX
TPUITHUIICH TETPAMHHOM HMHUIA30JIMHBI MPU B3aUMOACHCTBUU C OKCHJIOM NPOITH-
JieHa B aBTOKJIABHOM PEXHME M TEPMHUYECKHX YCIOBHAX 00pa3yloT TEMHO-OyphIe
KHUIKOCTH, TPEJCTABIAIONINE COOONH OKCHUIIPONMMJIATHI OJMUTOMEPHONH CTPYKTYPBI.
VY noBneTBOpUTENbHBIE PE3YIbTATHl MMOJOOHBIX COSAWHEHUH B KadecTBe HedTeco-
Oupaomux U HeTeOUCIIEPIrUPYIOUINX PEareHTOB, KOHKYPHUPYIOLUIUE IOKa3aTes-
MU H3BECTHBIX MPOMBIINUICHHBIX MapOK MOJTBEPAMIH 3HAYUMOCTH HPOJIOTIKEHHUS
HCCIIeIOBaHUN B JAaHHOM HampaslieHHd. llpeacTaBiisieT MHTEpeC HCIOJIb30BaHUE
KHUCJIOT PAcCTUTENFHOIO MPOMCXOXKICHHUS B3aMEH HE(PTSHOTO C LENbI0 CHHTE3a
MMUAA30IMHOB.

Y4uutbiBas BBIIIEU3IOKEHHOE, CUHTE3WPOBAHBI OKCUIPONMIATHl MMHIA30-
JMHOB Ha OCHOBE CMECH KHPHBIX KHCIOT, HOJXYYEHHBIX M3 XJOINKOBOTO Macjia M
[IOJIMAMUHOB TI0 M3BECTHOH MeTouKe. MeTol COCTOMT U3 IIEIOYHOIO THAPOIN3a
XJIOIIKOBOT'O Macja C TOCHeayroIed 00paboTKOW pPEaKIMOHHOM CMECHU COJISTHOM
KHCIIOTOH. BBIOOp pacTUTENbHOrO Macia CBs3aH C €ro MEHbIIEH NPUEMIEMOCTHIO
K MCIIOJIb30BAHUIO B MMIIEBOI NPOMBIIUIEHHOCTH B CpaBHEHMU. Jlanee mpoBeaeHO
OKCHUITPOTIHIIMPOBAHNE WMHUA30JIMHOB, MOTyYE€HHBIX MPHU MOJBHOM COOTHOIIEHHH
KHCIIOT K mosmamMuHaM 1:1 B cucteme kauaromierocst aBTokiana. C 1esbio u3yue-
HUS CTPYKTYPHI B3THl OKCUIIPOIMIIATHI, CHHTE3UPOBAHHBIC IIPU MOJILHOM COOTHO-
MEHUN UMHIA30IMHOB K OKCUAy mponwmieHa 1:5-15. MK-cexkTpsl 00pa3IoB peru-
ctpupoBaiuch Ha HMK-®Dyppe cmexkrpomerpe ALPHA mpousBoacTtBa (GupMel
«BRUKER» I'epManuy B AHana3oHe BOJHOBBIX 4acToT 600-4000 cm™.
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Ha HK-cnektpax NpoAyKTOB OKCUIPOMWJIUPOBAHUS HWMH—/1a30—JIMHOB Ha
OCHOBE TIOJIMATUIICHITOIMAMIHOB OTMEUYEHBI MOJIOCHI TOTJIOIIEHHS, YKa3bIBaIOLIIe
Ha KonmeGaHMs CIeyIONUX CcBs3eil: medopmanuonnbie (722, 1373, 1454 cm™) u
BanenTHele (2820, 2853-2854, 2924-2925, 2963-2966 cm™) konebanus C-H craseit
CHzs- u -CH,- rpynm; BanenTHble (1648-1649 cm™) kone6anus C=N cBs3u nMuaa-
30IMHOBOTO IIMKJIA; BaJeHTHEIe kKonebanus (1284 cm™) C-N cpasu; nedopmarmon-
usie (1549, 1569 cm™) konebanns N-H cassu; Banentusie (3320, 3374 cm™) kome-
6anns cruproBoii O-H cBssu; Banmentrsie (1010, 1049, 1081 cm™) xonebanus
criuptoBoii C-O cBs3u. C HEOONBIIUMU CMENICHHSIMH OTMEUYCHBI aHAIOTHIHEBIE
MOJIOCH! TIOTJIOMICHHSI, COOTBETCTBYIOIIUE KONEOAHMUSIM BBIMICTIPUBEAEHHBIX CBSI-
3eil. Hanmmane maHHBIX MMOJIOC MOTIIOMIEHHUS TIOATBEPIKIAET CTPYKTYpY, 00pa3oBaH-
HYI0 KakK TNPUCOEAMHEHWEM MOJIEKYJ OKCHAa NpOoNmieHa K (YHKIHMOHATBHBIM
aMHHHBIM ()parMeHTaM, TaKk ¥ YJUIMHEHHEM IIeTH 3a CUET PeaklUH MEXIy SIOK-
CUJIHBIMH CTPYKTypaMu. PackpbITre 3MOKCHIHBIX IUKIOB ITPOUCXOAMT IO MTPABHITY
Kpacyccxkoro.

IIpomomxkaroTcs ucciaeqoBaHuA 10 U3YYEHUIO (PU3MKO-XMMHYECKUX, a TaKKe
MIPUKJIATHBIX, B YaCTHOCTH ITOBEPXHOCTHO-aKTUBHBIX — He(PTeCOOUparoIux U
He()TEAUCTIEPTUPYIOIINX CBOWCTB MPU aBapUIHBIX pa3nuBax He(TH Ha MOBEPXHO-
CTH PUPOJIHBIX BOJI.

Jlutepatypa
1. F.A.Mammadzade, Synthesis and Application of Oxypropylated Amines, Moscow
University Chemistry Bulletin, 2021, 76(2), 151-156
2.  ®.A.Mawmenzane, M.H.Amupacnanosa, P.A.PycramoB u jp., CHHTE3 U HUCCIeI0BaHKE
OJIMTOMEPHBIX IMMPOU3BOAHBIX OKCHJIA MPOIHUIIEHA U UMHUAA30JIMHA HA OCHOBE NUCTHII-
JIMPOBAHHBIX TPUPOAHBIX He(bTHHBIX KHUCJIOT U ITOJIMDTHIICHIIOJIMAMHHOB, BaH_IKI/Ip-
ckuit Xumnueckuii XKypnan, 2022, 29(4), 91-96

MHOTI'O®YHKIIMOHAJIBHBIE CYJIb®OHATHBIE
HPUCAJAKHU K CMA3OYHBIM MACJIAM HA
OCHOBE AJIKNWJI®EHOJIBHOI'O CbIPbA

Kamans CanmanoBa, Caanar BeiueBa

Hucmumym Xumuu Ilpucadox umenu axademuxa A.1yiuesa
salmanovakama@mail.ru

B coBpeMeHHBIX MOTOPHBIX Maciax IIUPOKO MPHMEHSIOTCS BBHICOKOA(P(EK-
TUBHBIE NPHUCAAKH Pa3IMYHOro (hyHKIHOHANbHOro HaszHauenus [1]. Cpean 3Tux
IIPUCAZIOK 3HAYUTENIBHYIO JOJII0 COCTABILIIOT CYJIb()OHATHI IIEIOYHO-3EMENIBbHBIX
METaJIOB C Pa3JIMYHbIM YPOBHEM IMIECJIOYHOCTH, BhipabaThIBacMble Ha OCHOBE
HE(PTSAHBIX Macel M CHHTETHYECKUX aKWIapOMaTU4ecKuX YriieBogopoaoB. Oc-
HOBHBIMH (DYHKIIMOHAJBHBIMH CBOMCTBAMM NPHCAIOK 3TOTO TUIA SBISAIOTCS UX
MotolIe-AucIeprupyomas 3pQGeKTHBHOCTh U CIIOCOOHOCTh HEUTPaIH30BaTh IPO-
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IYKTBI OKHCJICHUS Maciia, oOpa3yromiecs B mporecce padoTsl asuratens [2]. Ak-
TyaJbHOW TNPOOJIEMON SBISETCS pa3pabOTKa HOBOTO TIOKOJEHHS SKOJIOTHUYECKH
0€30MacHBIX MOIOLIE-TUCIIEPTHPYIOUINX CYIb(OHATHBIX MPUCATOK MHOTOPYHKIIH-
OHAJILHOTO JICWCTBUS C BHICOKMMHU ITOKA3aTENISIMUA Ka4eCTBa.

B Hacrosme#t paboTe HaMU OCYIIECTBICH CHHTE3 MW HCCIICIOBaHHE
HEHTPaJbHBIX U BBHICOKOLIENOYHBIX CyTb(OHATOB KajJbLUs HA OCHOBE MPOAYKTOB
ankuidenonpopMaIbIeruAHON KOHIECHCAH 001ei popMyIIbL:

OH OH
N\
A R

R — Cg-C1z; Ciz; C10-Ci4; C12-Cig
HcxoaHpIMU BelleCTBAMU TIPU MOJIYYCHUU MPHUCANOK SBISJINCH TEXHUYEC-
ckue nonert-u ainkun (Cg-Cio)deHon, a Takke aaKuiI(eHONbl, CAHTE3HPOBAHHEIE
ankuipoBanueM ¢eHona o- onepuHaMu ¢pakuud Cio-Cia m Ci2-Cig B TIpHCYT-
ctBuM karnouuta KVY-23. Konngencaiumo aakuideHonoB ¢ (GopMaibIeruioM mpo-
BOAMIIM B KHUCJIOH cpele MO CTaguu o0pa3oBaHUs METHUJICH-OUC-aIKUI(EeHOIIOB.
[Ipu cynbdupoBaHNN TPOMYKTOB KOHACHCAIIMH BBIXOJ KHCIOTO TYApOHAa 3HAYH-
TEJIBHO HUXE, YeM MPHU MPOU3BOJCTBE CYJIb(HOHATHBIX Mpucanok. CHHTE3UPOBAHbI
He#TpanbHble (menouHoe uucio 20-25 mr KOH/r, conepxanne akTHBHOTO Bellle-
ctBa 53-67%) u BhIcOKOMIEeNouHbIe (menounoe yucio 140-151 mr KOH/r, conep-
JKaHUEe aKTUBHOTO BemiecTBa 28-31%) mpucanku, KOTOPBIE MPEACTaBISIOT COO0M
BSI3KHE KHUJIKOCTH TEMHO-KOPUYHEBOTO IIBETA, MOJIHOCTBIO PacTBOpUMBIC B 0a30-
BoM Maciie. COCTaB U CTPOCHHE MIPUCAIOK ITOATBEPKICHBI METOJAMH 3JICMEHTHOTO
anammza u UK cnextpockormu. Pe3ynbraTsl 1a00paTOPHBIX UCTIBITAHUN MTOKA3aIIH,
YTO pa3paboTaHHBIE CYIb(POHATHI C PA3TUIHON MIETOYHOCTHIO 00J1aat0T XOPOIIH-
MU (PU3NKO-XUMUYECKUMU M (PYHKIMOHATBHBIMU CBOWcTBaMH. [lomyueHHbIe MO-
TUGUKANHA CYJTh(POHATHBIX TPUCAZOK 10 IMOKA3aTeNsIM KadyecTBa HaxXOIATCS Ha
ypoBHe 3apyOexubix mpucagok OJIOA 246 B, Xaitrek 6060M u Jlyopuzon 72. B
OTJIMYME OT M3BECTHBIX AHAJIOTOB CYJb(OHATHI, pa3paboTaHHbIC HA OCHOBE IPO-
IYKTOB  aNKII(heHON(DOPMATBIETUTHOW  KOHJICHCAIIHH, HapsAay C MOMoIIe-
JTUCTIEPTUPYIOMUMH CBOMCTBAMHU TaK)Ke 3HAYUTEIHHO YJIYUIIAIOT MPOTHBOKOPPO-
3MOHHBIC CBOWCTBA M CTAaOMJIBHOCTH MPOTHUB OKHUCJICHHS CMa304YHBIX Macel. Tak,
IIPH BBEJICHUM OMBITHBIX NPUCAIOK B Macio M-11 B koHueHTpanuu 5% Koppo3u-
OHHOCTH MacJia cHmxkaercs ot 180 r/m? no 40-15 F/Mz, B TO BpeMsI KaK Ui pUcaj-
k1 Xaiitek 6060 M 10T TI0Ka3a3aTeNb paBeH 85 r/m. \
Bricokast 3()(eKTHBHOCTh CHHTE3MPOBAHHBIX CYJIb(OHATOB MO3BOJISET UX
WCTIONb30BaTh B KA4E€CTBE MOIOIIE-IUCIEPTHPYIOIIET0 KOMIIOHEHTa B COCTaBE IIa-
KeTa IPUCAI0K I COBPEMEHHBIX MOTOPHBIX Macell.
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SYNTHESIS AND STUDY OF AMINE DERIVATIVES OF SOME
THIIRANES AS ANALYTICAL REAGENTS

Afet Huseynova, Fatima Mammedova

Baki Dovat Universiteti
afethuseynovabdu@mail.ru

Aminothiols are bifuncthional compounds containing sulfer and nitrogen.
The synthesis and study of the properties of new 1,2 aminothiols with different
substitutions is always actual. They can serve as key compounds for the synthesis
of various nitrogen and sulfer- containing heterocyclics, allowing them to be wide-
ly used as drugs pharmacological practice. Aminothiols are the sinton for fine
organic compounds in the making physiologically active compounds. As a contin-
uation of the research conducted in this direction, new aminothiol derivatives were
synthesized and were studed the dependence between their structure and properties:

CSHSNHCHQ-(ItH-CHQ-CHg

1

CsHs-NHCH2CH-CHz2 —CH3
CH3-5-CH3
5
CH3—CI<CH2 + CgHs-NHa CHS-CHICHQ-NH-CeHs
5H
CF3; —-CO-COOCH3
CF3

CH3-CH-CHaNH-CgHs —C -OH

SH COOCH3
These compounds are also compounds with wide application possibilities.
As an antioxidative, antiwear and antiscoring additive for lubricant oils, as inhibi-
tors to enzymes and as an analytical reagent for the determination of copper (I1) in
the environment, etc.

23


mailto:afethuseynovabdu@mail.ru

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

References

1.  A.M.Maharramov, M.A Allahverdiev, A.T.Huseynova, S.A.Kuliev, Aminothiols and
their derivatives, Baku State University, 2007, 143

2. A.T.Huseynova,M.A.Allahverdiyev,V.M.Farzaliev,1,2-Aminopropanthiols as addi-
tives for lubricant oils, Petrochemistry, 1990,3(4), 570-573.

3. A.T.Huseynova, M.A.Allahverdiev, M.A Farzaliev, Perfluorinated thiiranes and their
aminoderivatives,Journal of organic chemistry,2008,7(44), 958-961

4. AM.Maharramov, A.T.Huseynova, M.A.Allahverdiyev, Z.Zalov, 1,2-Aminothioly as an
Analitycal reagent for Extrachion spectrophotometric determination of Copper(Il), interna-
tional Journal of Innovative Sciense Engineering and Technology , 2017,4, 170-178

ISLONMIS TOYYARD MUHORRIK YAGLARI (SiN-
TETIK,YARIMSINTETIK) OSASINDA YENIi NOV DiZEL YAGLARININ
ALINMASININ ELMi 9SASLARI

Kamals 9sgoarova, Safaq Abbasova

akademik O.Quliyev adina Asqarlar Kimyast Institutu
labl13m@mail.ru

Genis totbig sahasino malik dizel muhorrik yaglarinin istehsalunin siiratli
arttimi bu yaglarin keyfiyot gostoricilorino olan toloblori do koskin sokildos
doyisdirir.  Bunun oasas sabablorindon biri miharrikin giicliniin artmasi ilo
miisaiyyat olunan yeni ndv dizel miharriklorinin yaradilmasidir. Miihorriklorin
gliciiniin artmasi iso onun hazirlanamasinda istifado olunan materiallarin vo
yaglarin keyfiyyatino yeni tolablor irali strir. Bu iss yeni név yag kompozisiya-
larmin vo onlarda totbig olunan yeni toyinath asqarlarin istehsalinin inkisafina
gotirib ¢ixarir.

Muxtalif 6lkalords istehsal olunan dizel miharriki yaglari novi forglonir vo
mixtolif toyinatlara bolinurlar. 1990-c1 illaro godor ABS-da “Amerika Avtomobil
Miuharriklik Comiyyatinin” toklifi vo Amerika Neft Institutunun (API) tortib etdiyi
keyfiyat gostoricilori asasinda CC, CD, CE, CF-4, 1994-ci ildon iso CG-4, Aro-
pada ACEA (Avropa Avtomobil Istehsalcilar1 Assosiasiyast) torofindon E-1, E-2,
E-3-96 vo Rusiyada B-qrup tipli yaglarin istehsali hayata kegirilirdi.

2006-c1 ildon sonra dizel muharriklorinin gucuniin koskin artmasi ilo
olagodar onlarda istifads olunan bu yaglarin miiharriklords gedon oksidlagma, kor-
roziya vo yeyilmo proseslorina qarst lazimi toloblora cavab vermadiyindan yeni
APICH-4 tipli yag hazirlanaraq istifadoyo verilmis vo butiin dizel miharriklorinds
(ABS, Avropa vo Rusiya) totbiq olunmasi toklif ounmusdur. Bu yaglarin monfi
cohotlorindan biri onlarin universal olmamasi, mévsiimi- qig vo yay xususiyyatlora
malik olmasi, onlarmn biitiin fosillords va istonilon tabii iqlim soraitindo istifads
olunmasina imkan vermomasindadir.

Musyyan edilmisdir ki, sintetik yaglardan istifads edildikdo gox yiksok stabillik
Xususiyyatlorina malik yaglar alinir va onlarm &zliiliik indeksi 120-150, alisma temper-
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atu, triboloji xassalori vo oksidlogsmays qarsi davamliligi ¢ox yiiksok, donma tempera-
turu asagl hodds olur. Lakin sintetik yaglar istehsalgiya baha basa galdiyinden on-
lardan genis miqyasda istifads edilmasi maliys cahotdon sarfali deyil.

Bildiyiniz kimi ylksok ucus siirati vo gliclino malik horbi vo mulki avi-
alaynerlords istifado olunan sintetik vo yarimsintetik turbin yaglarinin islok dévri
45-50 saat hiidudlarinda hesablanir. Bu miiddat orzindo muharrikin foaliyyatini
hoyata kegiron yaglarin torkibinds doyisiklilor — asason do oksidlogma bas verir vo
onun yuksak keyfiyysto malik ilkin antioksidant, antikorroziya vo triboloji
xassalari kaskin sokilda pisloasir vo yaglar yararsiz hala diigiir.

Aparilan ¢oxsayli elmi todqiqat islarinin moagsadi yeni név dizel miharrik
yaglarmin daha sorfali, daha ucliz va ekoloji cahatdon daha tomiz baza materiallarinin
kémoayi ils alinmasidir. Bu magsadlora ¢atmagq uctin bizim terafimizdon daha qisa, daha
rahat vo iqtisadi cohotdon daha slverisli yol se¢ilmisdir ki, bu da islonmis va artiq
tullantiya gevrilmis aviasiya yaglarindan istifado edilmasi yoludur Ki,bu da muasir
tolablora cavab veran, ham do ekoloji cohotdan daha tomiz yeni tip dizel muharriklorin-
in alinmasina vs istehsalatda totbiq olunmasina imkan vermis olar.

Respublikamizin neft-qaz respublikasit vo avoazsiz infrastruktura malik ol-
masini nazars alaraq, lazim olan dizel mithorriki yaglarinin xaricdon baha giymato
gatirilmasi magsadauygun deyildir. Bu problemin halli vo yiiksak gostaricilora ma-
lik yeni dizel muharriki yaglarinin iglonib hazirlanmasi vo birbasa respublikamizda
istehsalinin toskil edilmoesi mumkindir. Olkemizin bu yaglara olan tolobatini
artiglamasi ilo 6domakls yanasi, hom onun xarici 6lkslorden asililigini aradan qal-
dirar, ham do xarici Olkalora ixrac edilmoklo igtisadiyyatimiza avazsiz tohfasini
vermis olar.
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4-STANO-N-[(4 SIANOFENIL)SULFONIL]-N-[2-(5-METIiLFURAN-2
IL)FENIL] BENZOLSULFONAMID BiRLOSMOSININ SINTEZI

Zarnisan Bayramova, Giinay Mammadova

Baki Déviat Universiteti
gunaymammadova0987@gmail.com

Tarafimizdon 2-(a-furil)anilinin 4-sianofenil elektron akseptor grupu saxlayan
sulfoxlorid ils garsiligl tasiri 8yronilmisdir.
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f"%*NHg o é_m 273K then 208 K
<] 64%

Reaksiya 273-298 K temperatur araliginda piridin istirakinda aparilmisdir.
Gozlonilmadon, yumsaq reaksiya soraitindo yilksok ¢iximla ikigat sulfolasma
mohsulu ayrilmisdir. Bizdon ovval belo sulfonamidin alinmasi daha sort goraitdo
guclu golovi istirakinda aparilmisdir.

Alinan birlosmonin qurulusu Rentgen qurulus analizi metodu ilo tosdiq
olunmusdur.

9dabiyyat
1. R.A.Bartsch, J.R.Allaway, R.B.Yandell, et al, Journal of Chemical and Engineering
Data, 1977, 22, 453
2. C.R.Groom, I.J.Bruno, M.P.Lightfoot, et al., Acta Cryst. 2016, B72, 171-179
3. P.Gelmo, Journal Prakt. Chem., 1908, 77, 369-382

2-(a-FURIL)ANILININ 4-SIANOFENIL SULFOXLORID
ILO REAKSIYA MOHSULUNUN RQA METODU iLO TODQIiQi

Gunay Mammadova, Zarnisan Bayramova
Baki Doviat Universiteti

gunaymammadova0987 @gmail.com

RQA metodu ilo 2-(a-furil)anilinin 4-sianofenil sulfoxlorid ilo reaksiyasi
mohsulunun molekulyar vo kristalik qurulusu yronilmisdir.

Yo TR s

Sakil 1.Birlogsmonin molekulyar qurulusu
CasH17N30sS;  birlosmasinds  furan vo  4-siyanofenil grupunun benzol
halqalar1 arasinda molekuldaxili qarsiligl tosirlor miisahido edilir [mosafo = 3.5640
(9) A°]. Kiristalda molekullar C-H---:O vo C-H---N hidrogen rabitalori ilo
baglanaraq miistovisiya paralel tobogolor amolo gotirir. Bu tobagolor C-H: 'x
qarsiligli tasirlor vo zoif Van der Vaals qarsiligl tasirlari ilo bir-birino baglhidir.
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4-STIANO-N-[(4 SIANOFENIL)SULFONIL]-N-[2-(5-METIiLFURAN-2
IL)FENIL] BENZOLSULFONAMIDIN HIRSHFELD SOTH ANALIZI

Gunay Mammadova, Zarnisan Bayramova
Baki Doviat Universiteti

gunaymammadova0987@gmail.com

Yumsaq reaksiya soraitindo 2-(a-furil)anilinin 4-sianofenil sulfoxlorid ilo
qarsiligh tasirindon ikigat sulfolasma mohsulu sintez edilmisdir. Sintez edilmis
birlosmoanin Hirshfeld soth analizi aparilmigdir.

Sokil 1. Aldigimiz birlogsmonin uqolqulu Hirsfeld sothi: (a) 6n vo (b) arxa goriiniiglari. Bazi
molekullar aras1 C-H---O vo C-H---N olaqgolor gostorilib

li#vd

(aJ All All {b) H H (cl NeHIHN (-1; c H/H c f {e) o H/H o
Sakil 2. Qarsiligh tosirlorin barmagq izi (fingerprint): (a) biitiin qarsiligl tasirlar tiglin (b)
H-+-H, (¢) N---H/H---N, (d) C---H/H---C, (€) C---H/H---C

Hirshfeld soth analizi gostorir ki, H---H (30,2%), N---H/H---N(22,3%),
C---H/H---C (17,9%) vo O---H/H---O (15,4%) qarsiligh tasirlor kristal gablasdir-
maya oan shomiyyatli téhfalor verir.
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ALI KARBON TURSULARININ ALLIL EFIRLORININ UCLU BIRGO
POLIMERLORI COXFUNKSIYALI OZLULUK ASQARLARI KiMi

Lamios Kazimzada, Ceyhun Homidova, Elxan Isakov,
Elnars Hasanova, Nargiz Hiseynova

akademik ©.Quliyev adina Asqarlar Kimyas: Institutu
lkazimzade@mail.ru

Polimer asqarlar igorisindo 6zliliik asgarlart xiisusi yer tutur—bu asgarlar
stirtkii yaglarinin  6zliliik-temperatur xassoalorini yaxsilasdirmaga xidmot edir.
Ozlulik-temperatur xassolorini yaxsilasdirmagin miixtolif yollar1 icorisindo baza
yaginda az migdarda polimer birlosmadon — 6zliiliikk asqarindan istifads etmok daha
somarali va alverisli hesab edilir [1].

Ozliiliik asqarlarmin destruksiyaya qarst davamliligimi artirmagq magsadilo
onlar kimyavi modifikasiyaya ugradilirlar. ©n sado modifikasiya yolu iso asas mo-
nomerin az migdarda stabillagdirici monomerls birgo polimerlosdirilmoasidir. Sta-
billagdirici monomerlar kimi vinilaromatik va karbotsiklik birlosmoalordon va s.-don
istifads edilir. Qeyd etmok lazimdir ki, gostarilon monomerlarin destrksiyaya qarst
az davamli olan o&zlilik agqarmin (mas., polialkilmetakrilat) zoncirino daxil
edilmasi noticasindo alinan vo destruksiyaya qarsi yiiksok davamliliglar: ilo
forglonan o6zliiliik asqarlari yaglarin yalniz 6zlilikk indeksini artirmayib, onlara an-
tikorroziya, antioksidant, depressor vo s. xassolor do verirlar, yani neft yaglarmin
torkibinda bi- va ¢oxfunksiyali aggar xassasi gostarirlor. Bu istigamotinds aparilan
elmi islorin analizi gostorir ki, mlrokkob efir tipli polimerlorin alinmas1 karbohid-
rogen tipli polimerlora nisbaton perspektivlidir — hom sads texnologiya — radikal
polimerlosma mexanizmi Uzro alinirlar, hom do yaglarin 6zliilikk-temperatur vo
digar xassalorini daha effektiv yaxsilagdirirlar [2, 3].

Bu noqgteyi-nozordon, ozlilik asgarlart almaqg Ugln ali karbon tursularinin
(Cs, Csg, Cap) allil efirlarinin sintezi vo onlarin vinil monomerloari (stirol, butilmetak-
rilat vo a-metilstirol) ilo Gglu birgo polimerlorinin alinmasi va siirtkii yaglarina
ozliliik asqart kimi 6yranilmasi istigamatinds aparilan todgigatlar musbat naticalor
vermigdir. (Malumdur Ki, allil monomerlari ayriligda praktiki olaraq polimerlos-
mirlar, lakin birgo polimerlosmoa reaksiyalarina asanligla girirlar).

Gostarilon tursularin allil efirlori malum efirlogsmo reaksiyasi ilo karbon tur-
sularina allil spirti ilo tasir etmoklo alinir:

kat
R— COOH + CH,— CH RCOOCH,— CH=——=CH,
-H,0
CH,OH

burada R = Cs, C7, Cqo

Karbon tursularinin alinmig allil efirlarini vinil monomerlari — srirol, butil-
metakrilat vo o-metilstirolla birge polimerlosmoya daxil edilarak Ucll birgs poli-
merlar sintez etmisik. Proses radikal polimerlasma mexanizmi Uzrs, inisiator olaraq
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benzoil peroksid istiraki ilo aparilmisdir. Birgo polimerlosmays miixtolif faktor-
larmn, o ctimladon mirakkab efirdo olan alkil grupunun uzunlugunun tasiri dyranil-
misdir.

Muayyan olunmusdur ki, monomerlar nishatinin secilmasindan asili olaraq
hom neft yaglarinda, hom do sintetik efir yaglarinda holl olan Uc¢lu birgs polimerlar
alinir. Sintez edilmis birga polimerlorin siirtkii yaglarinda todqiqi gostardi ki, mole-
kul kitlesi toxminan 10000 olan birge polimerdon neft yaglarina 1-1,5% olavs et-
dikds yaglarin 6zliilik indeksinin giymati baza yagimnin tabistindon asili olaraq 15-
18 vahid artir, eyni zamanda, torkibindoki vinil monomerinin tobistindon asili ola-
raq yaglara termiki vo mexaniki tosirlora qars1 davamlilig, antikorroziya, antiok-
sidlagdirici, depressiya va s. xassalori do verir. Butlin bu xassalor iss sintez edilmis
birgo polimerlorin molum o6zliiliik asgarlarindan Gstlin olmasimi — goxfunksiyali
xassolor dagimasini gortlondirir.
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CO3JAHUE ATPOXUMHNYECKHUX CPEIACTB
JJIA JECOBOCCTAHOBJIEHUSA HA OCBOBOXKIEHHBIX
OT OKKYIAIIUU TEPPUTOPUAX

Huzamu Mypcaaos, [Ixanan Mammenos,
Yunrus Pacynos, Pena AcagoBa

Hnemumym Hepmexumuueckux Ipoyeccos umenu akademuxa FO.Mameoanuesa
r.asadova88@mail.ru

[Ipu pemenun npobieM B JECHOM XO3SIHCTBE AJIsl MTONYyYEHHUS! BBICOKOKAUe-
CTBEHHOT'O MOCAJI0YHOTO MaTepHana B JIECOBOCCTAHOBICHUH BHEAPSIOTCS HOBEH-
LIME PEryJATOpPBl POCTa PACTCHUH MPUPOTHOTO, XUMHUYECKOTO M OHOJIOrMYECKOTO
MIPOUCXOXKICHUS.

PerynsaTopsl pocTa pacTeHuil CHOCOOHBI CTHUMYJIMPOBAaTh POCT, PAa3BHUTHE,
¢u3noIOrnYecKre MpoLecchl PacTeHUH M MOBBINIATh UX aJalTalyio K Hebjaro-
NPUSATHBIM (aKTOpaM Cpelbl, a TAKKE YKPEIUIIeT UMMYHHTET PACTEHUH K pa3iiny-
HOMY poxy 3a00JieBaHUH NPUPOAHOTO BO3ACUCTBHL. B mocieanue roasl 0OIbIIyIO
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MIOMYJISIPHOCTh MPHOOpENH CTUMYJISITOPBI POCTA, BBIAENSAEMbIE U3 MPUPOJHBIX HC-
TOYHUKOB [1].

Hamnbonee mmpoko pacnpocTpaHeHO BEreTaTHMBHOE Pa3sMHOXKEHHE Kak de-
peakoBaHue. TakuM 00pa3oM OH MpeACTaBIAeT CO00il SKOHOMHYHBIN U 3 dek-
THUBHBIH CIIOCO0 pa3MHOXEHUS pacTeHHUU. UepeHKOBaHUE TI0 CPABHEHUIO C JAPYTH-
MU METOJaMH MMEET PsJl MPEUMYIIECTB, a TAK)KE HEKOTOpPhIC 3aTPYJHEHUS, KOTO-
pble BO3HHUKAIOT NPU YKOPEHEHHH M BHIpAIlMBAaHUU YEPEHKOBBIX CaXEHIEB. JTH
COEIMHEHHS, 00agaronne BHICOKOW (PH3MONIOTHYECKOW aKTHBHOCTBIO HCITONB3Y-
eTCsl B MaJIbIX M Oe30MacHBIX IJIs JIto[el mo3ax. B pesynpraTe mpoBeIeHHBIX HC-
CIIeIOBaHUH MBI YOSTWIUCh B TOM, YTO CMAauyMBaHHE YEPEHKOB B KOMILIEKCHBIX
pacTBOpax OpraHWYEeCKHX COEJIWHEHWH IO3BONISET CHU3WUTH DKOJOTHYECKYIO
Harpy3Kky Ha Mo4By. B TeueHme roga Hay4HO-HCCIEI0BaTENIbCKIE PabOTHI MO pea-
JM3alUH POEKTa «CO3/IaHHe arPOXMUMHUYECKUX CPEICTB Uil MHHOBAIIMOHHOTO pa3-
BUTHSI arpONpOMBILUIEHHOTO KOMILJIEKCAa M JIECOBOCCTAHOBJIECHHUS» YCHELIHO IpPOo-
JOJDKAIOTCS Ha TEPPUTOPUAX, OCBOOOXKIEHHBIX OT OKKyManuu. B TedeHue roxa B
TeprepckoMm paiioHe ObUTM TPOBEJCHBI MOJEBBIE HCIBITAHHUS arpoOXUMHYECKUX
CpeAcTB pa3paboTaHHBIX B paMKax MpoekTa. JlaHHbIe McciaeoBaHus TIPOBOANINCH
Ha OJIMBKOBBIX YEPEHKAX, PE3yIbTaThl KOTOPHIX MPHUBEEHBI B Ta0Omwmie 1.

Uccnenosarensckas padora mpooamiace B 2023 romy, mocie BhIIEPKUBa-
HUs yepeHkoB pacteHui onausel B 0,001% pacTBopax B TeueHue 24 yacoB, UX BbI-
CaKMBaJlM B MOuYBy. B HioHe W B ceHTsIOpe B MEPHOA Pa3BUTHA PACTEHHsS, €ro
onprickuBanu 0,001% pacTBopaMu 10 JIUCTHSIM.

Ta6ﬂnua 1. BiusiHre KOMILIIEKCOB OPraHn4YeCKuX KUCJIOT Ha POCT OJIMBbI

Ne OGpasupt BhICOTa pacTyIuX YEPEHKOB IO MECALAM (CM)
Maii MIOHb MIOJIb aBrycr CEHTAOPH

1 Kowm. opr. kucxc 175 24.3 275 32.0 37.2
MDA ' : : : :

2 Kowmmopr. xmex ¢ 15, 253 300 345 405
oA . . . . .

3 Kowmopr. wuex ¢ 455 95 3 38.0 44.0
TOA ' : : : :

4 Komrpors 175 214 243 26.5 31.4

W3 Tabnuuel 1 BUAHO, yTO YepeHKH, Beiaepkanubie B 0,001% pactBope Tpu-
3TaHOJAMHUHHOI'O KOMIIJIEKCa OPIaHUYECKON KHCIJIOTHI, ITOKA3aly Jy4llnue pe3ysib-
TaThI 110 CPABHEHHIO C KOHTPOJBHBIM U JIPYTHMH BapHaHTaMH.

B pesynbrare uccienoBaHuii yCTaHOBJIICHO, UTO Ojarofapsi CTUMYJIHPYIO-
mieMy ACHCTBHIO OPTaHMYECKHX KapOOHOBBIX KUCJIOT HAa PACTEHHUS,, OHH MOTYT
OBITH NPEUIOKEHBI KaK BEIIECTBa, 00JanaroIiue OMOJIIOTHYECKONW aKTUBHOCTBIO.
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Taxum 00pa3oM, BOIHBIE PACTBOPHI KOMILIEKCA IMOTAAI0T B MeMOpaHy U BBI3bIBA-
I0T MHTEHCUBHBIM CHHTE3 THIPOIUTUYECKUX (PEPMEHTOB, M 3TO B CBOIO OYepElhb
BeZET K ObICTpOMY 00Pa30BaHHUIO U PA3BUTHUIO JOMOJHUTENBHBIX KOpHEH. bricTpoe
pa3BUTHE KOPHEWU MPUBOAUT K JIYUIIEMY YCBOCHHUIO MUTATEIbHBIX BEIIECTB U3 MOY-
BBI, UTO CITOCOOCTBYET JIy4IIeMy Pa3BUTHIO PACTEHUH W MOBBIIICHUIO YPOXKAHO-
CTH.
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2. Tlpoekrt peammsyercs mpu (UHAHCOBOH momnepkke AszepOaiimxanckoro Haydanoro
®onna: [Ipoekt rpanna: Ne AEF-MCG-2022-1(42)-12/09/4-M-09

OLEIC ACID DERIVATIVES AS ADDITIVES
IMPROVING SERVICE PROPERTIES OF FUELS

Gasim Huseynov, Ulduz Jafarova, Irada Eyvazova, Nusrat Aliyev,
Lala Mahmudova, Ziyafet Guliyeva, Gulnar Kazimova

Institute of Chemistry of Additives named after academician A.Guliyev
ulduz.ceferova.82@mail.ru

Improving efficiency and economy of fuel used in engineering is an ex-
tremely urgent task. It is known that fuel with an optimal autoignition delay period
is needed for the normal operation of a diesel engine, i.e. with optimal cetane num-
ber.

Organic nitrates, peroxide compounds and polyatomic alcohol esters were
the most effective among the compounds that reduce the autoignition delay period
of diesel fuels.

Previously, by the interaction of secondary amines with maleic acid esters
we obtained aminosuccinic acid diesters. When studying the obtained compounds
as additives to diesel fuels, it was revealed that aminosuccinic acid diesters signifi-
cantly improve the detergent-dispersing properties of fuels.

In continuation of these studies, the influence of dialkylaminostearic acid
methyl ester on the reduction of autoignition delay period of diesel fuels is studied
in this work. These compounds were obtained by the interaction of oleic acid me-
thyl ester with secondary amines. The reaction was carried out at an equimolar ra-
tio of reagents at room temperature in a solution of absolute ethyl alcohol for 12-15
hours.

To increase the cetane number, no more than 1% additive is usually added to
the fuel. It has been established that when adding 0.3% of synthesized compounds
to the fuel, its cetane number increases by several units, as well metal parts of the
engine are not subject to corrosion.
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CHUHTE3 B-XJIOPITUJIOBOT'O Y®UPA y-XJIOPMACJISTHOM
KHUCJIOTBI U CUHTE3bI HA UX OCHOBE

Aiinpin MamenoB, Banex Ucmannos, Hypiaana CaabixoBa,
Paku¢ I'aceimor, Hudraasl FOcydon

baxunckuii I'ocyoapcmeennvlil Ynusepcumem
yniftali@gmail.com

Peakmuedd xnopaHruapuaa y-XJI0pMacisiHOH KHCIOTBHI € [-XJIOp-3TaHOJIOM
[IOJIy4EH C BBICOKMM BBIXOJOM [-XJIOP3THJIOBBIH 3(Up Y-XIOPMACISTHON KUCIOTHI
@)

0 0

MUPHUAUH

CICH,CH,CH,—C—Cl + HOCH,CH,Cl
sup, 0-5°C

CICH,CH,CH,—C—O0CH,CH,Cl
1

Hanmuume nByx atroMoB XJiopa B KapOOHHJIBHOTO (parMeHTa B COCTaBE CO-
enuHeHus1 1, OTKpbIBaeT BOSMOXKHOCTH €ro TpaHc(OopManuy, MoJ IeHCTBUEM pa3-
JWYHBIX HYKICO(DMIBHBIX PEareHTOB M IIENOYHBIX METAUIOB B IOIH(YHKIHO-
HaJIbHBIE OPraHUYECKUE COSTNHCHUSI.

Tak, peakiueit pocdura ¢ coenuaeHreMm 1 B cooTHoreHuu 1:1 B kumsimeM
TOJIyOJIe IPOTEKAaeT 10 MexaHu3My ApOy3oBa ¢ oOpa3oBanueM (1o gaHHbIM SIMP-
CHEKTPOCKONHHN) [-AUaTKOKCU(POCHOPHUIITUIIOBOTO dhUpa Y-MACIIHON KHCIOTHI
)

(6]
TOJTYOI

I I
CICH,CH,CH,—C—O0CH,CH,Cl + (RO);P T» CICH,CH,CH,—C—0CH,CH,P(RO),
1 2
IIpoxykT 2 npu Gonee Bricokux TemmepaTypax (150 °C u Beime) moasepra-
€TCsl BHYTPUMOJICKYJISIPHOMY JICaJIKMJINPOBAHUIO ¢ 00pa3oBaHUEM JECBITHUYJICHHO-
ro hocdop- U KUCIOPOA COACPIKAILETO T'eTEPOIHKIIa 3.

i I
RO
oo S,
RO G T THZ
E—
CIHZCHZCHZC\C/O — RCl HyC 0
I H,C-H,C—C
0 Il
0

Peaknus coemmuenus 1 ¢ aByms momnsiMu ¢ochuTa mpoTrekaer Mo ABYM
XJIOPCOJIEPIKANTUM aToMaM yriieposa aasas nudocdonatsr 4.
(6]
TOJIYON [ [
CICH,CH,CH,—C—OCH,CH,Cl + 2(RO); ———> (RO),PCH,CH,CH,C—O0OCH,CH,P(OR),
—2RCl

1 4
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Coemunenue 1 B mpucytcTBum menodnoro Metama (Na wim K) B Toiryore
NOJIBEpTaeTcs BHYTPUMOJECKYISIPHOMY JKWIMBAHHIO IO JBYM HAIPaBICHUSAM: C
00pa3oBaHUEM IIUKIONPONIAHOBOTO (5-7%) (5) 1 Y-1aKTOHOBOTO MPOU3BOAHOTO (6)

2

1

II Na
CICH,CH,CH,—C—0CH,CH,Cl ———3 CICH,CH,CH——C—OCH,CH,Cl ——»
. TOJTyOI

1
—

H  COCH,CH,CI
I 5 ~7%

2
> QCH—CHZCHZCI

[}

6 ° 15-17 %

CHG[IyCT OTMCTUTD, YTO IMCPCIICKTUBHBIM ABJISACTCA U3YUCHUE PEAKIUU CO-
enanHeHus 1 ¢ pa3HBIMH 3JIEMEHTOOPTaHMYECKIMHU PeareHTaMM B pe3yJbTaTe KOTO-
PBIX BO3MOXKHBI CHHTE3 LIEHHBIX HNPOIYKTOB NPEACTABIIIONINN HHTEPEC B PA3IUU-
HBIX 00JIACTSAX HAPOAHOTO XO3SHCTBA.

HOMOGENEOQOUS CATALYTIC CO2 CONVERSION
TO VALUE-ADDED HETEROCYCLIC ORGANIC COMPOUNDS

Sasanka Pasindu Hewage

Baku Engineering University
shewage@std.beu.edu.az

This research delves into the intricate process of converting carbon dioxide
(CO2) into valuable heterocyclic organic compounds, focusing particularly on uti-
lizing dimethyl carbonate (DMC) as a key reactant (1). The study is propelled by
the urgent necessity to cultivate sustainable chemical methodologies, aligning with
global concerns regarding climate change. Catalytic CO2 conversion emerges as a
promising avenue due to its potential for efficient transformations and a diminished
carbon footprint, especially when integrated with renewable energy sources. The
methodology adopted involves a comprehensive exploration of homogeneous cata-
Iytic CO2 conversion employing DMC (1). Catalyst selection revolves around a
specific metal complex renowned for its prowess in CO2 activation. The experi-
mental protocols are meticulously designed to optimize reaction conditions and
fine-tune catalyst compositions to achieve maximal product yields. Characteriza-
tion techniques such as spectroscopy, microscopy, and chromatography play pivot-
al roles in scrutinizing catalyst structures, reaction intermediates, and product com-
positions. The study places significant emphasis on comprehending catalytic mech-
anisms and augmenting selectivity to facilitate efficient CO2 utilization. Further-
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more, innovative synthesis methodologies are explored, including the investigation
of safer alternatives like CeO2-ZrO2-G nanocomposites (2) incorporated wit zeo-
lite (3) for DMC synthesis. These endeavors are pivotal in propelling green chem-
istry and catalysis forward, aligning with global endeavors to foster sustainable
practices within the chemical sector.
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SYNTHESIS OF NEW 2H-CHROMENE BASED ON THE SALICYLIC
ALDEHYDE AND CINNAMALDEHYDE

Aynur Guliyeva, Ruslan Guliyev, Alakbar Huseynzada,
Ulviyya Hasanova, Iskandar Mammadov

Baku State University
aynur.quliyev.2003@gmail.com

Despite the intensive development of modern medicine and technology,
more and more cases of death from infectious diseases of a bacterial nature are be-
ginning to be detected. In most cases, this is closely related to the fact that, in par-
allel with the increase in methods of fighting bacteria, bacteria develop a protective
mechanism and become resistant to antibacterial drugs. This in turn causes subse-
guent complications for the treatment of patients infected with such bacteria. The
use of broad-spectrum antibiotics causes additional stress on the body and internal
organs.

To solve this problem, modern medicine is looking for new ways to deal
with resistant bacteria with minimal harm to the body.

2H/4H chromene (2H/4H-ch) is an important class of oxygen-containing hetero-
cyclic compounds with a simple structure and belongs to the family of benzopyran
which is a core unit of many natural products. It attracted attention due to its biological
and pharmacological applications, including antituberculosis, anticancer, anticonvul-
sant, antimicrobial, antibacterial, anticholinesterase, antiacetylcholinesterase, antihy-
perglycemic and antidiabetic activities. Alkaloids, tocopherols, flavones, and anthocy-
anins are just a few of the plentiful forms of chromene that can be found in nature. An
essential moiety for the discovery of new drug candidates is the chromene nucleus.
Studies on the structure-activity relationship (SAR) of the chromene nucleus revealed
that the cytotoxic activity is dependent on the 4-aryl moiety, 3-cyano group, and 2-
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amino group. When an electron-donating group is substituted at position-7, the phar-
macological activity is increased; when an electron-withdrawing group is substituted,
the pharmacological activity is decreased. More potential 5-HT1A (5-
Hydroxytryptamine 1A) receptor affinity and antidiabetic activity was produced by
structural modifications at the chromene ring, middle aliphatic region, and terminal
aromatic ring. Chromenes with cyclic secondary amine and 4-hydroxy phenyl substitu-
ents yielded potent antimicrobial compounds.

Considering everything mentioned above, a new 2H-chromene was obtained
by the reaction between salicylic aldehyde and cinnamaldehyde. The purity of the
reaction product was checked by thin layer chromatography method and then the
resultant residue was purified by column chromatography. The formation of the
product was confirmed by *H and *C NMR spectroscopy methods.
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GOLOCOYIN ON TOMIZ YANACAGI

Nigar Nagiyeva, Isa Caforov
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nigar.nagiyeva56@gmail.com

Neft vo neft mohsullarindan alinan yanacaq ndvlarinin tobisto vurdugu zi-
yan,neft mohsullariin tiikonms tohliikasi yeni enerji névlorinin — alternativ enerji-
nin dyranilmasi va tatbiq edilmoasine yol agmisdir.Diinyada neft va gaz ehtiyatlari-
na va onlarin ¢ixarilma dinamikasina diggot yetirsok,XXI asrin sonuna godor neft
ehtiyatlarinin tiikenma tohlukasi gozlanilir [2].
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Hazirda istifade olunan yanacaq névlori ekologiyaya monfi tosir gostordi-
yindan belo hesab olunur ki, hidrogen golacayin an tomiz yanacagidir.Ciinki o
yandiqda coxlu enerjisi ayrilir vo onun yanma mohsulu su buxari oldugundan hava
cirklonmir. Hesablanmigdir ki, hidrogenin boru kemorlarina verilmasina sorf olu-
nan enerji itkisi, elektrik nagillorindokindon azdir [1]. Hidrogen yiiksak enerjiya
malikdir vo heg bir ¢irklonmo yaratmir. Hidrogen vo yanacaq kimi istifads olunan
propanin miigayisasine baxaq:

Hy,+ 1/5 02, = H20(+241,8 kC
C3Hg, +50,, =3CO, +4H;04+2219 kC
H, vo C3Hg eyni kiitlodos goturilorss, onda
2q(Hy) ——— 241,8kC
44qH,) —— X kC
X=5319,6 kC (H, ii¢iin) olur.
Quy _ 53196
2219 7

Qc,ny)

Hesablanmadan da gorunir ki, H, 2.4 dofs yiiksok enerjiya malikdir vo onun
yanacaq kimi istifadosi igtisadi cohotdon olverislidir.Hidrogen yanacaq kimi avto-
mobil va aviasiya miharriklorinds istifads edils bilor [1]. Hidrogen enerjisi ananavi
yanacaglar1 avazetmo imkanina malik olmasina baxmayaraq, hazirda yanacaq kimi
genis miqyasda istifado olunmur.Hidrogen enerjisinin dasinmasi tigiin alternativ
yollar islonib hazirlanir.Onoanavi yanacaglarin istifadosi zamani ayrilan zarorli gaz-
lar atmosferin ¢irklonmasi va ozon gatinin dagilmasina sabsb oldugundan yeni ya-
nacaq ndvunin yaradilmasi todgiqatgilarin garsisinda duran asas mogsadlordandir.
Ononovi yanacaglarin ekologiya Ugun yaratdigi problemlor yeni xostaliklorin ya-
ranmasina sabab olur. Tobisto vurulan ziyanin minimuma endirilmasi Uzarinds
aragdirmalar aparilir vo yeni texnoloji avadanliglarin layihalori hazirlanir.
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ACQUIRING A NEW SCHIFF BASE BASED
ON 2,4-HIDROXYBENZALDEHYDE

Mehin Gurbanova?, Alakbar Huseynzadal??
Ulviyya Hasanoval?

'Baku State University
2Azerbaijan State Oil and Industry University
$Azerbaijan Engineers Union
gurbanovamehin01@gmail.com

Schiff was the first to report Schiff bases, which are these chemicals are cre-
ated by condensing primary amines and active carbonyl groups. The azomethines
are substances having the formula R'C = NR?, is a structural characteristic shared
by several compounds. R* and R? might be, cycloalkyl, alkyl, aryl groups or heter-
ocyclic compounds that may be changed in a variety of ways [2]. These substances
are sometimes referred to as azomethines, imines, or anils. Numerous investiga-
tions demonstrated the significant chemical and biological significance of a single
pair of electrons in a sp? hybridized orbital of the nitrogen atom belonging to the
azomethine group [4]. Schiff bases are often good chelating agents due to their dis-
tinctive C=N group property, synthetic flexibility, and relative ease of synthesis.
This is especially true when a functional group like —OH is present [3]. Antibacte-
rial, antifungal and anticancer properties have been identified found for several
Schiff bases [1,5]. It need to be mentioned that the majority of compounds with
ether and hydroxyl groups are bioactive chemicals. Furthermore, the initial sub-
stances need to be bioactive in order for the final compound to be bioactive.

Considering the aforementioned, we synthesized Schiff bases by the reaction
of tris (2-aminoethyl)amine and 2,4-dihidroxybenzaldehyde. The resultant mixture
was then agitated at room temperature. The structures of the new acquired Schiff
base were confirmed through the use of *H NMR, and *C NMR.

Keywords: antibacterial, antifungal, anticancer, Schiff base, bioactive molecule
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MIXAIL C-C ALKILIOSMO REAKSIYASINDA PiPERIDIN
KATALIZATORUNUN ROLU

Normin Agazado, Yeganas Mammadova, ibrahim Mammadov

Baki Déviat Universiteti
aghazadeh.nermin@gmail.com

Odobiyyatlardan moalumdur ki, asetofenon téromalarinin aldehidlorlo
qarsilgl tasiri Klayzen-Smidt kondenslogmasi adlanir vo reaksiya mohsullari olaraq
xalkonlar sintez olunur. Xalkon va onun téromolori tibbi-farmaseptik shomiyyato
malik oldugundan, onlarin alinmasi iizvi sintezin vacib sahslorindon birins
cevrilmigdir.

Gostorilonlar nazors alinaraq torofimizdon (E)-1-(4-bromfenil)-3-(tiofen-2-
il)prop-2-en-1-onun malononitril ilo Mixail C-C alkillosmo reaksiyasi piperidin
istirakinda arasdirilmigdir. Todgiqatlar iki forgli reaksiya mohsulunun alinmasini

gOstormisdir. i
. ‘ / S\
@

—
F X
N Z N N
NH,
o 3-amino-4'-brom-5-(tiofen-2-il)-[ 1,1'-bifenil]-

s 2,4-dikarbonitril (I)
/
Br \ / +CN /\CN piperidin

3-(4-brombenzoil)-4-(4-bromfenil)-4-hidroksi-2,6-di(tiofen-
2-il)tsikloheksan-1,1-dikarbonitril (II)
Sintez edilon birlosmolorin qurulusu *H vo C NMR spektroskopiyasiin
kdmayils tasdiq olunmusdur.
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HEKOTOPBIE ®EHOJIbI KAK AHTUOKCHUIAAHTBI BUOTOILJINB

Camupa Canpikinbl, Haprus Azumosa, Moparum Mamenos

Baxuncxuii I'ocyoapcmeennulil Ynusepcumem
sadiglisamire48@gmail.com

B nacrosmiee BpeMsi B MUpE pyKOBOJCTBYIOTCS B TIEPBYIO O4Yepeab MPUHITH-
1OM 0€30TXOHBIX M MAJIOOTXOJHBIX TEXHOJOTHI. PyKOBOACTBYSCh 3TUM HMPUHIU-
oM, OblIa pa3paboTaHa KOHLEMIUS YCTOWYUBOTO PA3BUTHUS, KOTOPAs YUUTHIBACT
WCTIONIb30BaHNE TIPUPOTHBIX NCTOYHUKOB, O€3 MPHHECEHHUS Bpeaa OyAyIiM MOKO-
nensiM. OZHUM W3 aKTyaJbHBIX HaNpaBiIeHUH OE30TXOAHBIX M MaJOOTXOJHBIX
TEXHOJIOTUN SIBJISIETCS HCIOJb30BaHHE aJbTEPHATHBHBIX HCTOYHUKOB 3HEPTUU.
Hamra crpana taxke akTHBHO pa0OTaeT B HAIMpPaBIEHUH Pa3BUTHS HOBBIX IMOJIXO-
JIOB, KOTOpBIE HAIPABJICHBI Ha MEPEXO0/I Ha 3€JICHYI0 YHEPTHI0. YKa30M Ipe3uIeHTa
Wnbxamom AnueBbiM 2024 ron B AzepOaiimpkane npusHaH «[ 010M COTUAaPHOCTH
BO MIMsI 3€JIEHOI'0 MUpa» U B baky OyneTr mpoBeleHa KpynHeWas B MUpe KoHpe-
pennust COP29.

VY4uuteiBas BbIIECKa3aHHOE, HAMU OBLIN IIPOBEICHBI CEPUU OMBITHBIX UCIIBI-
TaHUH TIPUTOTOBJICHHBIX TOIUIMBHBIX cMeceli Mapku B10 ¢ ngoGaBkamu 3-
ruapokcu-1-(2-runpokcudennn)-3-(4-autpodenun)npomnan-1-ona (1) u (1)+ »BKa-
JIUTITOBOE MacJo.

OH o OH

l ! l

Bbu10 ycTaHOBJIEHO, YTO HAWIYUIINE PE3yJIbTaThl HAOMIOAAIOTCS Y TOILIMB-
HBIX CMecei ¢ Jo0aBKaMy COSMHEHHs 1+3BKaMNTOBOE Macio, TaK Kak HaOmona-
€TCs 3HAYMTEIbHOE CHI)KEHUE TeMIIepaTypbl BCIBILKY U 3aCThIBaHUH. Takxke Obl-
JIO IIPOBEJICHO CPaBHEHHE MOIYUEHHBIX PE3YJITATOB C (HEHOIOM U HOHOJIOM.

IIpoBencHHbIE HCCAENOBAHNS MOTYT BHECTH OIIPENCICHHBIN BKIIAJ Pa3BUTUSA
9KOJIOTHYECKHU YUCTBIX TEXHOJIOTH.

NO,
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XAMMALIN TORKIBIiNiN BiODIiZELIN XASSOLORINO TOSIiRi

Aytac Cavadova, Ofelya Cavadova, Sargiyys Qasimova,
Rabhils Hiiseynova, Ibrahim Maommadov

Baki Doviat Universiteti
ofelya.cavadova@mail.ru

Neft asasli yanacaga tolobatin koskin artmasi diinyada artan sonayelosma vo
nogliyyatla baglidir. Mahdud klassik yanacaq ehtiyyatlar1 diinyanin miioyyan 6lka-
lorindo enerji ¢atigmazligina gotirib ¢ixarmigdir. Belo 6lkolorda enerji vo sona-
yeloasmoya olan tolobati 6domok Uglin boylk hacmds neft idxalina ehtiyac ya-
ranmigdir. Digor torafdon tiikonon yanacaglarin istifadasi zamani atilan emissiyalar
otraf mihiti cirklondirorak tobisto vo canli alomoa moanfi tosir gostorir. Neft, gaz,
das komiir vo s. kimi yanacaglardan asililig1 azaltmaq tgiin yerli resurslardan isteh-
sal olunan alternativ yanacaq névlarini axtarisi boyiik shamiyyat kasb edir.

Biodizel dizel muharriklorinds islona bilon, asagi toksiklik vo bioloji parca-
lanma gabiliyyatine malik ekoloji tomiz yanacaqdir. Bu yanacaq novi istanilon bit-
ki yaglarindan, heyvan monsali bork yaglardan, eyni zamanda yag-piy tullantilarin-
dan istehsal oluna bilor. istifads olunan xammaldan asili olaraq bioyanacaglarin
keyfiyyat gostaricilori dayisir. Masalon, palma biodizeli on yiksok yanma istiliyina
malikdir, lakin nisbaton yuxari temperaturda donur. Raps biodizeli kalori migdari-
na goro palma biodizelindon bir godor azdir, lakin donma temperaturu asagidir v S.
Bu istigamatdo muxtalif adabiyyat istinadlarini misal gatirmoak olar.

Gostorilonlori nozoro alaraq torofimizdon kotan vo pambiq yaglarinin
muxtolif nisbatlords qarisiqlarinin asasi katalizator istirakinda metanolizindan bio-
dizel olds edilmis va istismar keyfiyyatlori todgiq olunmusdur. Alinan biodizelin
bir ¢ox fiziki gostaricilori ASTM standartlarina uygun tadqiq edilorok bioyanacagin
alinmas tigiin optimal sorait secilmisdir.
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YENI NOV DEH 9SASINDA MODEL YANACAGIN
OKSIDLOSDIRICI KUKURDSUZLOSDIRILMOSI

Sayad Niftullayeva, Yegana Mammoadova, ibrahim Mammoadov

Baki Doviat Universiteti
niftullayevasayad@gmail.com

Yasil kimya sahosinds an genis yayilan terminlordon biri do “yasil holledi-
ci”’lar hesab olunur. Bu ciir hollediciloro misal olaraq ekstragent kimi genis totbiq
edilon dorin evtektik halledicilori (DEH) gdstormok olar. Belo ki, bu halledicilor
asan hazirlanma tsullar1 va igtisadi cahatdon ucuz olmalari ilo bdyuk maraga sobab
olmusdur. DEH-Ilor istirakinda neft va neft mahsullarinin tomizlonmasi Gsullar1 da
aragdirilmigdir. Noticado, kikirdlu, azotlu, oksigenli va s. birlosmoalorin asagi tem-
peratur, eloco do qisa middot orzindo effektiv ¢ixarilmasina nail olundugu
miayyan olunmusdur.

Gostorilonlari nazars alinarag, torafimizdon ammonium xlorid vo gliserin
osasinda yeni ndv DEH hazirlanmisdir. Bu DEH-don istifads olunarag model yana-
cagin torkibindon neftin tiofen vo dibenzotiofen kimi kikurdlu birlogsmalori ekst-
raksiya edilorok ayrilmigdir. Malum olmusdur ki, effektiv tamizlonmo 90°C tempe-
raturda, bir saat middatinds tiofen l¢lin (100%), hamin temperaturda (¢ saat mud-
dotinds dibenzotiofen Uguin iso (95%) toskil edir.

Ayrilmanin effektivliyino NMR spektroskopiyasinin komayi ilo nozaror edil-
misdir.

Toklif edilon Gsul galocakda neft vo neft mohsullarindan, eloco do digar ob-
yektlordon kukirdilu birlosmalarin tomizlonmasinds totbiqini tapa bilor.
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NEW DESs AS CATALYST-SOVENTS
IN MULTICOMPONENT REACTIONS

Fidan Gahramanova, Yegana Mamedova, Ibrahim Mamedov

Baku State University
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As we know from the world literature, there are many works related to vari-
ous fields of application of deep eutectic solvents (DESs). Thus, DESs are cata-
lysts, solvents, extractants, etc. have application importance. The advantages of
DESs are that the preparations are inexpensive, non-toxic, and biodegradable [1-3].

Considering the above, DESs were obtained based on glycerol (a byproduct
of biodiesel) and 4-bromophenacyl pyridinium bromide (or thiosemicarbazide) and
tested as a catalyst-solvent in a three-component reaction between the 4-
nitrobenzaldehyde, malononitrile and dimedone.

The synthesized compound as a corrosion inhibitor in diesel fuel was tested.
The structure of the obtained compound was investigated by *H and *C
NMR spectroscopy.
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Son illor AR ETN akademik ©.M.Quliyev adina Asgarlar Kimyas: Institu-
tunda benzalasetonun tdromalorinin alinmasi istigamatinds sistematik todgigatlar
aparilir. Aparilmis todgiqgatlar noticasinds benzalasetonun bir sira kiikiirdlii vo azot-
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lu téromolari sintez edilmis vo onlarin turs mihitde metallarin effektiv korroziya
inhibitorlar1 oldugu miiayyan edilmisdir [1-3].

Benzalasetonun torkibinds bir necs reaksiya morkazinin olmasi onun mole-
kuluna mixtslif funksional gruplar daxil etmoklo coxfunksiyali birlosmoalor — kor-
roziya inhibitorlari, bioloji foal maddolor, yaglara asgarlar vo s. sintez etmoyo im-
kan verir. Odur ki, bu istigamotds todgigatlarin davam etdirilmasi mogsads uygun-
dur.

Togdim olunan is benzalaseton asasinda torkibinds iki ksantogenat fragmenti
saxlayan ketonlarin alinmasina hasr olunmusdur. Bunun Ggtin avvalca benzalaseto-
nun bromla reaksiyasi naticasinds onun visinal dibromlu téromosi sintez edilmisdir.
Reaksiya CCl; miihitinde 10-20°C temperaturda aparilmisdir[4]. Novboti
morhaloda dibromlu téromo ilo kalium alkilksantogenatlarin qarsiligli tasirindon
3,4-di(alkil- ksantogenat)-4-fenilbutan-2-onlar alinmisdir. Son mahsulun maksimal
ciximini tamin edon optimal sorait miayyanlosdirilmisdir.

Reaksiyanin sxemi:

0]
Ph—CH=CH-C” B2 €% pp_CcH-CH—C=0 —»
N t=10-20 °C | I ]
CH3 Br Br CHj
+2 KS-C-OR _
~2KBr Ph=CH—GH—C=0

| |
S(l'T‘OR SCHIOR CH3

R= -CyHs, i-C3Hy, n-C4Hg

Sintez olunmus birlogmoalor agiq sar1 rongli mayelar olub, lzvi halledicilords
(spirt, benzol, aseton) yaxsi, suda iso pis hall olur. Onlarin qurulusu IQ spektrosko-
piya, torkibi element analizi, tomizliyi iso gaz-maye xromotografiya tsulu ilo tasdiq
edilmisdir. Sintez olunmus 3,4-di(alkilksantogenat)-4-fenilbutan-2-onlarin torki-
binds elektron donorlari olan grup va heteroatomlar olduguna gérs bu birlasmalarin
metal sothinds donot-akseptor rabitasi hesabina goruyucu 6rtiik amala gatirmok eh-
timali yiiksakdir. Odur ki, onlar potensial korroziya inhibitorlari hesab oluna bilor
va bu istigamotdo todgigatlarin aparilmasi nazards tutulmusdur.
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Pyrazole derivatives are fundamental compounds in the synthesis of drugs in
medicine [1]. These compounds have different biological and pharmacological
properties [2]. These and other derivatives of pyrazole are found in antibacterial,
anti-inflammatory, anti-cancer, anti-fungal drugs selected for their biological activ-
ity [3]. For this reason, pyrazine derivatives are the focus of great attention.

As a continuation of these studies, 2-[4-amino-6-(4-(diethylamino) phenyl)-
1,2,5,6-tetrahydro-1,3,5-triazin-2-yl]Jmalononitrile was synthe-sized and studied by
us.

First, (E)-[((1H-pyrazol-1-yl)methylene)amino]methanediamine diaminechlori-
de was obtained as a synthon (Scheme 1):

+
NH, NH,

N
NH HCI/HOH :N N" °NH o
N // N\H / \

Scheme 1. Synthesis of (E)-[((1H-pyrazol-1-yl)methylene)amino]methanediamine chlo-
ride
Dicyanomethane, 4-dimethylaminobenzaldehyde, ethanol, and 1M NaOH
solution were used in the synthesis of the product in Scheme 1. 2 mmol of the
white solid crystal obtained as a result of the given reaction was taken and dis-
solved in ethanol, and the environment was neutralized by adding 1M NaOH to the
obtained solution. Then, malononitrile and 4-dimethylamino benzaldehyde were
added in the same molar ratio. When malononitrile was added, the transparent solu-
tion was colored yellow. The reaction lasted for 6 hours at the boiling temperature
of ethanol. 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 HsC™ "N~ “CH,
= A
NH, NH, [ X
= N \N  HO N N s NaOH, CH;0H
NH + , —_—
-/ NS // DMF
N HT NH
N HNT N Sy
~o_ v 2 {
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Scheme 2. Synthesis of 2-[4-amino-6-(4-(diethylamino) phenyl)-1,2,5,6-tetrahydro-1,3,5-
triazin-2-ylJmalononitrile.

The structure of the synthesized compound was characterized by FT-IR and
NMR.

The results of the interaction of new compounds with enzymes in enzyme-
modeled fragments of new inhibitors by molecular docking study confirmed that
they have the highest biochemical activity compared to standard drugs. In particu-
lar, new inhibitors of the carbonic anhydrase (CA) isoenzyme have potential me-
dicinal effects with the ability to prevent dilation and occlusion of blood vessels
and capillaries.
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Uckomponentli kondenslosmo reaksiyalar1 osasinda kalium rodanid ilo
mixtalif aminlar, aldehidlor asasinda ilk dofa torkibinda kiikiird vo azot atomlarin
saxlayan yeni 0zvi birlosmoalor tioanhidridlor sintez edilmisdir. Sintez olunan
birlosmoalor kristal maddslordir.

Odobiyyat molumatlarina asason bu birlagmalarin torkibins rodanid fragmen-
ti daxil olduguna gora bu nov birlosmolor antimikrob, bakterisid, inhibitor kimi vo
digor xassalora malikdirlor. Bu sobabdan sintez olunan va sintezi nozards tutulan
birlosmoalorin  strtkli  vo siirtkii  yaglarinda, yaglayici-soyuducu mayelords
coxfunksiyali asqarlar kimi, metallarin korroziyasinda inhibitorlar kimi, farma-
koloji aktivliys malik birlogsmalor kimi istifads olunaraq praktiki shomiyyato malik
olacag1 nazardo tutulur.
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Sintez olunan birlogmonin antioksidlosdirici xassasi model reaksiyada
Oyronilmigdir. Birlogsmonin antioksidlogdirici kimi aktivliyini qiymotlondirmok
tictin model karbohidrogen kimi kumoldan istifads edilmisdir. Model reaksiya kimi
60°C temperaturda xlorbenzol mohlulunda o,a'-azobisizobutironitril (AIBN)
insiatorun kdmoayi ilo bas veran oksidlosmo reaksiyasindan istifado edilmisdir.
AIBN-nin gatilig1 tocriibolorda sabit olub 2-10% mol/l-o borabordir. Sintez edilmis
birlogmonin antioksidlogdirici xassasini giymatlondirmok Gg¢tin onun kumilperoksid
radikallar1 vo kumilhidroperoksid ilo reaksiyalariin kinetikasi arasdirilmisdir.
Aparilan todgigatlardan malum olmusdur ki, sintez edilmis birlosmo kumolun
insiatorla oksidlogmasini longidir vo muyyan edilmisdir ki, o kumilhidroperoksidi
katalitik molekulyar mohsullara pargalayir

"

0,2

[KHP|

0,1 -

5 10 15 20 a0

Sintez edilon birlogsmenin istiraki ilo kumilhidroperoksidin par¢alanmasinin
kinetik oyrisi. [KHP]=0,38mol/l, [InH]=1.10" mol/I
Tacriba 1:1:1 mol nishatinds 70°C-don yuxart olmamaq sorti ilo 6 saat
orzinds aparilir. Katalizator kimi sirko Vo ya xlorid tursusundan istifado olunur.
Tocrlbs izopropil spirtinds aparilir. Mexaniki garigdirici, termometr vo oks
soyuducu ils tochiz olunmus yumrudibli kolbaya 9,7 q (0,1 mol) kalium rodanid
tokalr, Gzarins etilamin 4,5 q (0,1 mol) mahlulun Gzarina slavs edilir va 20 dogigs
orzindo reaksiya temperaturuna catana qodor qizdirihir daha sonra reaksiya
muhitina 12,2 q (0,1 mol) benzaldehid tokillr vo ora 1-2 damci katalizator oalavo
edilir. Reaksiyanin gedisino nazik tobogoli xromatoqrafiya ilo nozarot edilir.
Alinmis ag kristallik birlosmolar avvalca hidrogen xloridin durulasdirilmis mohlulu
ilo yuyulur. Sonra suda, etil spirtinds va nohayat dixlormetanda yenidon kristllasma
metodu ilo tomizlonir.
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SYNTHESIS OF NEW 3,5-DIBROMOSALICYLALDEHYDE
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Schiff bases, also known as azomethines, are one of the most significant
synthons in organic synthesis. They are formed when amines and carbonyl com-
pounds react to form an imine bond. They appeal to chemists for several biological
and synthetic reasons, as well as their importance in synthetic processes. These
exceptional compounds have been proven in various studies to have antibacterial,
antiviral, antifungal, anti-HIV, antidiabetic, and anticancer properties. These versa-
tile compounds, particularly salicylaldehyde derivatives, have such a wide range of
applications that new drugs could be developed from them.

Different nanoparticles, whether alone or in ensembles, are extensively used in
drug design due to their high activity and simple cell penetration properties. Graphene
oxide's biological activity includes biocompatibility, antibacterial potential, drug deliv-
ery, and so on. Graphene oxide has been investigated for its biocompatibility, or ability
to interact with biological systems without causing major harm. It has antibacterial
characteristics, which make it a promising choice for antimicrobial applications. It can
also disrupt bacteria's cell membranes, causing them to die. Graphene oxide's distinct
features, such as its enormous surface area and ability to functionalize with a variety of
molecules, make it an attractive contender for drug delivery systems. It can be used to
encapsulate medications and deliver them to specific cells or tissues.

Taking everything into account, at the first step novel azomethines were syn-
thesised from a salicylaldehyde derivative and enhanced with silver nanoparticles.
The aldehyde component was 3,5-dibromosalicylaldehyde, and the amine scaffold
contained 2,2',2"-nitrilotriethylamine and 1,8-diamino-3,6-dioxaoctane. The struc-
tures of the novel Schiff bases were validated using 1H, 13C NMR, mass spectros-
copy, and elemental analysis.

The next step was to modify the newly obtained Schiff bases with graphene
oxide nanosheets. The morphology and particle size of nanoparticles were investi-
gated using SEM and XRD techniques. Furthermore, Schiff bases were modified
with graphene oxide nanolayers, resulting in the development of novel ensembles
whose structures were examined using the FTIR method.
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Chalcones are simple chemical scaffolds made up of numerous naturally oc-
curring chemicals. They function as protective molecules, are both intermediates
and end products in the production of flavonoids, engage in interactions between
plants and insects, and add to the therapeutic properties of herbs. Because of its
several beneficial biological characteristics, such as antiviral, antibacterial, antioxi-
dant, and anti-inflammatory qualities, the chalcone structure is regarded as a fa-
vored scaffold and has been used medicinally for thousands of years. During that
time, several illnesses like diabetes, cancer, and inflammation were treated with
plants and herbs.

1,3-diaryl-2-propen-1-ones, often known as chalcones, are members of the
flavonoid family and are made up of open-chain flavonoids, where a three-carbon
a,b-unsaturated carbonyl system connects the two aromatic rings. They can exist in
both trans and cis isomeric forms, with the trans form having a more favorable
thermodynamic state. Chalcones are characterized by a fully delocalized p-electron
system on both benzene rings as well as conjugated double bonds and they have a
higher likelihood of experiencing electron transfer processes and relatively low
redox potentials because of the enone system.
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Considering everything mentioned above, a new chalcone was produced by
the reaction between 4-bromoacetophenone and 5-hydroxymethylfurfural in the
presence of NaOH.The obtained solution is stirred at room temperature. In the end,
the brown precipitate was obtained.

The structure of the obtained compound was verified by using 1H AND 13C
NMR spectroscopy methods.
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Chalcones, as termed by Kostanecki and Tambor, is also known by other
names such as benzylideneacetophenone, phenyl styryl ketone, p-
phenylacrylophenone a-phenyl-B-benzoyl ethylene, and so on, and form the central
core of biologically active heterocyclic compounds. They are one of the vital cate-
gories of organic compounds. Because two aromatic rings are linked by a three-
carbon o,B-unsaturated system that can be conveniently cyclized to form fla-
vanones via Michael addition. Cis and trans isomeric forms of chalcones exist, the
trans isomeric form is the most thermodynamically stable.

Chalcones are excellent synthons for a wide range of new heterocycles with
great therapeutic opportunities and a favorable pharmacological profile, they are
potential synthons and bioactive scaffolds with a wide range of pharmacological
and biological activities. Several chalcones are now used to treat viral disorders,
heart disease, parasite illnesses, pain, gastric, and stomach cancer, in addition to
being used as food supplements and cosmetic formulation components.
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Chalcones could be generated by the interaction between benzaldehydes and
active methylene ketones with the presence of Claisen-Schmidt condensation tak-
ing place in the basic medium under homogeneous conditions. Claisen-Schmidt
condensation is one of the most classical reactions in organic chemistry which is
used due to its resilience and experimental simplicity. It enables the efficient crea-
tion of the carbon-carbon double bond regardless of the structural complexity of
the molecule to be synthesized.

As a result, a new chalcone was obtained by the reaction between 1-(4-
bromophenyl) ethan-1-one and 2-hydroxy-5-nitrobenzaldehyde in basic medium.
Following that, the resulting solution was stirred at room temperature and neutral-
ized with HCI to bring the pH to 7. The structures of recently obtained chalcone
were verified by using 1H , 13C and DEPT NMR.
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METIL SPIRTININ QARISQA TURSUSUNA OKSIDLOSMOSI PROS-
ESINDO REAKTORUN PARAMETRLORININ HESABLANMASI

Ulviyya Abasova, Zahra Hiiseynova
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Kimya sonayesinin osas istigamatlorinin stratli inkisafi yeni vo daha effektiv
texnoloji proseslorin iglonmasi vo yaradilmasini talob edir. Qarigsga tursusu kimya
sonayesinin ¢ox giymatli vo lazimli mohsullarindan biridir. Hal-hazirda diinyada
garisqa tursusuna olan tolabat durmadan artir [1].

Kimya texnologiyasinin 2sas mosalalorindon biri do proseslorin optimal-
lagdirilmasi vo reaktorun hesablanmasidir. Bildiyimiz kimi qarigqa tursusunun
almmasmin bir sira tisullart mévcuddur ki, bunlardan biri do metil spirtinin gaz
fazada birmorhalali katalitik oksidlogsmosi naticasinds alinmasidir. Metil spirtinin
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qarigqa tursusuna oksidlasmasi prosesinds asas mogsad ondan ibaratdir ki, palladi-
um ionlar1 ilo zanginlasdirilmis tobii seolit katalizatorundan istifads olunur va
reaksiya bir reaktorda gedir.

Isimizdo reaktorun uzunlugu boyu tozyiq doyismosini gostoron tonliklori
tortib etmisik. Toqdim olunan isdo metanolun gaz fazada Pd-mordenit katalizatoru
tizorinds oksidlosmasi prosesinin riyazi modellosdirilmasinin naticolori verilib. 11k
ndvbads prosesin parametrlorinin (reaksiya sisteminin mollarinin sayi, temperatur,
reaksiya mohsullarinin parsial tozyiglori) reaktorun uzunlugu boyu doyismasini xa-
rakterizo edon riyazi tonliklor qurulmusdur. Bunun tgiin kinetik tonliklor Gzarinds
bozi riyazi ¢evrilmolor aparilmisdir.

Tadgiq olunan proses t¢iin segilmis ideal sixisdirma reaktorunun en kasiyi
dairs formasinda oldugunu nozars alsag, en kasiyinin sahssini asagidaki formulla
hesablamagq olar:

s nD?
4
Onda katalizator kiitlosinin miqdar1 bels bir dusturla ifads oluna bilor:

nD? _

Gkat :pkat .Vkal :pkat S I :pkat T I

Belalikla kinetik model asasinda proses {igiin optimal reaktor névii se¢ilmisdir.
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2H-1,2,3-triazollar Uzvi Kkataliz kimi saholordo genis istifado imkani
sobobindan Gizvi sintetiklorin daha ¢ox nozarini calb edir. 1,2,3 Triazollarin bioloji
xassalarinin unikalligina gors onlarin kimya vo tibbds totbigino maraq artmaqgdadir
[1]. Hoamginin triazollarin ion mayesi kimi do istifado oluna bilmasi onlarin bir da-
ha na goador unikal birlogsmalar oldugunu gostarir [2].

Katalitik olefinlogma reaksiyasi soraitinds sintez edilmis 1-(4-avazli fenil)-2-
(2,2-dixlor-1-(avazlifenil)vinil)diazenlorin NaNs-la ¢evrilmo reaksiyalar1 aparilmis
Vo 2H-1,2,3-triazollarin yeni 2,5-diaril 4-azido téromolori sintez edilmisdir [3,4].
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Cl<__Cl N3 N
| Y O
3 N Ry
) WS
R 4 %
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1

Ry= 4-CH; 3-CHj 3,4-CH; 4-OCH,
4-Br, 4-Cl, 4-F , 4-NO, , 4-CN.

Belaliklo son illords triazol halgesi saxlayan birlosmolori tibbdo mixtolif
xastaliklora qarsi, elaca do, Uzvi Katalizds, ion mayelori kimi tatbigini nazors ala-
raq sintez edilmis yeni triazol téromalorinin na gadoar 6nomli oldugunu sdylomok
olar.

R= 3-NO, 4-NO,
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FiZiOLOJi AKTIiV 4-AZiDO 2H-1,2,3- TRIAZOLLARIN
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Afaq Abdullayeva, Nigar Ohmadova, Gulnar Atakisiyeva,
Irads 9hmoadova, Namiq Sixaliyev, Abel Maharramov

Baki Doviat Universiteti
nigarahmadova91@gmail.com

Triazol fragmenti on vacib farmakofor vahid sayilir, vo torkibinds bu
heterotsikli saxlayan ¢oxlu sayda dorman vasitosi melumdur. Qeyd etmok lazimdir
ki, indiya godor bu magsad Uciin daha gox 1,2,4-triazol fragmentli quruluslardan
istifado olunub. Bununla bels, 1H-1,2,3- vo 2H-1,2,3-triazollar heterotsiklik
birlosmolorin vacib sinfi kimi daha aktiv sokildo Oyronilir. 2H-1,2,3-triazollar
arasinda anestetik va varom oleyhina xassslora malik preparatlar mévcuddur. Bu
yaxinlarda bir ne¢o patent verilmisdir ki, onlarda da 2H-1,2,3-triazol niivasi
saxlayan birlasmoalor Diisen, Bekker ozalo distrofiyasi, kaxeksiya, homginin astma
mualicasinds istifado olunan farmasevtik preparatlarin torkibino daxil edilmisdir
[1,2]. Bunlar1 nozars alaraq torafimizdon uygun dixlordiazadienloarin natrium azidlo
reaksiyasi aparilmigdir.
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Ry= 4-CHz 3-CHj 3,4-CH;3,5-CH; 4-OCHj,
4-Br, 4-Cl, 4-F , 4-NO, , 4-CN. Sxem 4_

R= -CH; -C(CHy);

azido-2H-1,2,3-triazollarin sintezi

Qeyd etmok vacibdir ki, 1-ovozli-1,2,3- triazollarla migaisado 2-ovozli-
1,2,3-triazollar daha nadir birlogmolor hesab olunur. Bu iso bu tip birlasmalorin
yeni alinma {isulunun iglonib hazirlanmasmin {izvi sintezi baximindan na godor
ohomiyyatli oldugunu goéstorir.
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Ovvalki tadgigatlarimizda dixlordiazadienlorin NaNs-lo reaksiyasindan azido
triazollarin sintezino nail olunmus va reaksiya mohsullarinin qurulusu NMR va
RQA metodu ilo tosdiq edilmisdir [1,2]. Alinan noticalori nazaro alaraq dibrom
diazadienlorlo do todqiqatlar davam etdirilmisdir. Bunun igiin o-nitrobenzoy
aldehidi osasinda sintez edilmis dibromdiazadienlorin NaNs-lo reaksiyasi otrafli
olaraq aragidirilmis vo RQA metodu ilo 4- azidotriazolla yanas1 4-bromtriazolun
da alimmasi miiayyon edilmisdir.
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Belalikls alds edilmis monokristalin torkibinds hor iki molekulun olmasi (4-
97%, 3b-3%) dibromdiazadienlorin natrium azidlo reaksiyasi zamani iki moahsulun
alinmasini gostorir. Bu da toklif olunan mexanizmin dogrulugunu bir daha tosdiq

etmis olur.
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CHUHTE3 1,2,3-TPUA30JIOB U3 PEHUJIT'UIPAZUHOB

BbaxTusip ba6a3zane, Anusip ba6azane, Camupa Mupuesna,
Hammnk Illuxanues, Adens Mareppamon

baxunckuii I'ocyoapcmeennviii Yuusepcumem
babazadebahtiyar20@gmail.com

1,2,3-Tpuazonbl ABIAIOTCS BaXKHBIMU COEIMHEHUSIMH B MEIMLMHCKOH XH-
MuH. VX cBOHCTBa MO3BOJIAIOT MCIIOIB30BATh UX B KAYECTBE XOPOIIHMX JIMHKEPOB,
xXopommx ¢hapMakoPpopoB B XOpomux Ounom3octepoB[l]. Psg MemumuHCKHUX mpe-
maparoB, cofepkamux 1,2,3-Tprua3oinel, yKe HaXOAWUTCS HA PBIHKE, H MHOTHE JIpY-
THE HAXOJATCA HAa CTAJANM KIMHUYECKUX UCHBITaHWHA. 1,2,3-Tpua3oibl IPOIEeMOH-
CTPHPOBAIH CBOIO 3P(HEKTUBHOCTH B KA4eCTBE MPOTUBOPAKOBBIX, TPOTHBOTPHOKO-
BBIX, IPOTHUBOBHPYCHBIX, aHTHMUKPOOHBIX, TIPOTUBOTYOEPKYNEZHBIX, TPOTHBO/INA-
O€THBIX, MMPOTHBOJICHIIMAHUO3HBIX, MPOTHBOMASIpUIHBIX areHToB [2]. [Tomumo
storo, 1,2,3-Tpuas3oipl HaxoIAT NPUMEHEHHE B MaTepUATIOBEICHHU Oyaroaaps
OmpeIeIEHHBIM CBOMCTBAM UX CTPYKTYPHI [3].

[MpuHuMass Bo BHHMaHHE Ba)XHOCTH TPUA30JIOB, MBI CHHTE3UPOBAIN s
Tpra3onoB u3 (eHuaruapasuHoB. Ha mepBom 3tame Obul CHHTE3UMpOBaH (EHHII-
TUIPa30H MYTEM PEeakLUd COOTBETCTBYIOLIEIO IMPOMU3BOAHOTO THAPA3UHA C ajble-
THIOM B TPUCYTCTBUH 3THIIOBOTO CHHPTa (B KAa4eCTBE PACTBOPHUTENS) M aleraTra
HaTpus. B kadecTBe anpAeruia UCIOJNB30BAIUCH OeH3aupAerun u  4-
MeTHIOEH3IbACTHI, B KAUeCTBE MPOM3BOIHOIO THAPA3UHA OBUTH MCIIOIb30BaHBI

1) HezaMemE€HHBINA (heHWITHAPA3UH,
2) 4-meTnneHUITHIPas3HH,

3) 3,4-auMeTHAQEHUITHIPA3HH,

4) 4-xnopdheHuIruIpasuH,

5) 4-6pompeHmruapasut u
6)4-MeToKcH(eHIITHPa3HH.

Ha Bropom stane u3 pennnruapazona u CClzCO-Et B mpucyrcrBun DMSO
(B xagectBe pactBopurens), TMEDA n CuCl ObiT CHHTE3MpPOBAH COOTBETCTBYIO-
umii onedun (nuazamuen). Ha tperbem 3rtane u3 ojeduHa (auazaaueHa) U asuja
HaTpust B mpucytcTBud DMSO Ob1 cHHTE3MpOBaH TPHUA30Il.

CCl,CO,Et COEt NaN,
Ar\C//N\N——Ar —> X-Na R —
H H ' 10wmol%cCuCl “N-Ar, DMSO

TMEDA , DMSO Ar
N, ArHCOZEt

P Ar;. N __~ - - ]\

N* CO,Et N N_ N

-N2 N

Ar |

Ar= Ph, 4-CH3-CgHy
Ary= Ph, 4-CH3-CgH, 3,4(CHg),-CoHg 4-Br-CgH, 4-Cl-CgH, 4-OCH3-CgHy

JlutepaTtypa
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XAM NEFT ASFALTENLORININ AQREQATLASMA VO COKMO
PROSESLORINDO INGIBITORLARIN ROLU

Parvin Mirzayeva

Baki Déviat Universiteti
parvinzadekh@mail.ru

Xam neft asfaltenlori, neft sonayesinds ciddi masalslors sabab olan bir mate-
rialdir, bu asfaltenlorin aqregatlasma vo ¢tkmaosi, neft emali, dasinmasi, saxlanil-
mast va hasilati zamani problemlor yaradir. Asfaltenlorin ¢okmosi, quru va six qal-
mligina kegid edarak boru xatlarinin va pompa sistemlarinin tixanmasina ssbab ola
bilor. Bu proseslorin garsisini almaq Ugun iss ingibitorlar totbiq olunur.Asfaltenlor,
xam neftin on agir komponentlori olarag, geyri-tizvi komponentlori vo metallari
0ziinds dasiyir. Yalmz geyri-sabit vo geyri-diizgiin hollondikds problemlor yaradir-
lar. Asfaltenlorin agregatlagma prosesi ¢cokmoya sobob olur va bu prosesin garsisini
almaq (iciin ingibitorlar totbiq olunur. Ingibitorlar, asfaltenlorin aromatik nivalori
ilo garsiligh olagodo olaraq agregatlagmanin azalmasina sobob olur.Ingibitorlar
sathi aktiv maddslor, Uzvi tursular, yag tursulari vo bitki asasli maddalor kimi grup-
lara boliintir. Turs vo golovi xassali ingibitorlar daha effektivdir vo dissosiasiya
prosesini siiratlondirir. Masalon, salisil tursusu asfaltenlorin ¢okmasinds 34% azal-
maya sobab olur. Lakin, bu sahads halo ¢ox aragdirmalar goriilmolidir vo proble-
min tam halli tapilmamigdir [1].

Bu mogalo, xam neft asfaltenlorinin agregatlasma va ¢okmo proseslori ilo
bagl problemlori vo onlarin gargisinin alinmasi {igiin aparilan todgiqat islori
haqqinda atrafli molumatlar tagdim edir, neft sonayesinds an ciddi masalalardon bi-
rini togkil edir vo xam neft asfaltenlorinin agregatlasma vo ¢dkmo proseslorinin
tadgiq edilmasi, bu proseslorin sabablarinin va hallinin tapilmasi {igiin aparilan
caligmalarin shomiyyatini vurgular. Bu mévzu, neft emali, dasinmasi, saxlanilmasi
Vo hasilati zaman1 mixtalif problemlor yaradir vo bu problemlorin holli, neft sona-
yesinin effektiv iglomasine vo mohsulun keyfiyyatinin artirilmasina kémok edir.
Mdovzunun mogsadi, xam neft asfaltenlorinin agregatlasma vo ¢okmo proseslarinin
anlagilmasint vo bu proseslorin neft sonayesinds yaratdigi problemlarin hallini
tomin etmokdir.
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Neft sonayesindaki keyfiyyatli neft hasilati va istifadoasi lgln shamiyyatli
bir masaladir. Homginin, bu mdvzu, neft sonayesindos todgigat vo innovasiyanin in-
kisafina da komok edir, ¢linki yeni ingibitorlar vo proseslor totbig edilmasine nail
olunmasina imkan verir. Bu todgigatlar, neft sonayesinin effektivliyini artirmaq va
comiyyatin enerji ehtiyacimi qarsilamak ¢in ohamiyyatlidir. Bu mdvzunun
aragdirmalarinin naticalori gox sayda pozitiv tasiro malik olur, xam neft asfaltenlo-
rinin agregatlasma vo ¢6kma proseslari ilo bagli daha dorin bir anlayis oldo edilir
[2].

Bu, neft sanayesindoki mihium problemlarin halline kdmak edir vo neft emals,
dasinmasi, saxlanilmasi va hasilati proseslorinin effektivliyini artirir. ©lavs olarag, yeni
ingibitorlar va proseslor tatbiq edilmosi yolu ilo bu mosalslors effektiv hall tapilir. Bu
da neft sonayesinds keyfiyyatli neftin hasilatim artirmaq vo proseslorin daha effektiv
vaziyyats gotirilmasini tomin edir. Naticalor hamginin, neft sonayesinds tadgigat va in-
novasiyanin inkisafina da kdmok edir. Yeni mohsul inkisaflar1 vo texnologiyalarin
totbigi sayesindo neft sonayesi daha effektiv va siiratli inkisaf edir. Umumilikds, bu
naticalor neft sonayesinds effektivliyi artirmag, ¢atinliklori holl etmok va neftin daha
effektiv istifadosini tomin etmak tciin 6nomli bir rol oynayir [3].
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PARA-(METILTSIKLOPENTIL)-, PARA-
(TSIKLOPENTENIL)FENOLLARIN UCXLORLU FOSFORLA
QARSILIQLI TOSIR REAKSIYALARI
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Alkilfenollar polimerlors, yaglara, yanacaglara, sintetik kauguklara olava
olunan antioksidantlarin, stabilizatorlarin, asqarlarin, plastifikatorlarin va s. alin-
masinda genis istifado olunan ilkin xammallardirlar [1, 2].

Togdim olunan isds fenolun 1-metiltsiklopentenlo (MTSP), 1-metiltsiklopen-
tadienlo (MTSPD) vs tsiklopentadienlo (TSPD) Katalitik tsikloalkillogsmo reaksiya-
larindan alinan para-(tsikloalkil)fenollarm tigxlorlu fosforla fosfitlosmo reaksiyalari
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naticasinds U¢-[para-(tsikloalkil)-fenil]fosfitlorin alinib T-46 turbin yaginda antiok-
sidant kimi yoxlanilmasindan bohs edilir.

Ug-[para-(tsikloalkil)-fenil]fosfitlorin alinmasi iki morholods hoyata kegiril-
misdir: ilkin morholods fenolun MTSP, MTSPD va TSPD ils seolit torkibli KN-30,
Seokar-2 va onlarm 10%-1i xlorid tursusu ilo modifikasiya olunmus KN-30M, Seo-
kar-2M katalizatorlar1 istirakinda reaksiyalar1 todqiq olunmusdur. Proses fasilsli vo
fasilasiz isloyan qurgularda hoyata kecirilmisdir. Moagsadli mohsullarin ¢iximima va
seciciliyino kinetik parametrlorin (temperatur, vaxt, ilkin komponentlorin mol
nisbatlori, katalizatorun miqdari, hacmi surat) tasiri todgiq olunmusdur. Tapilmis
optimal soraitlords moagsadli mohsullarin ¢iximi 64.6-77.3% (g6turilon fenola
gora), prosesin seciciliyi iso 87.3-96.2% (mogsadli mohsula goro) toskil edir.

Ikinci morholods para-(tsikloalkil)fenollarin holledici (toluol) istirakinda
ucxlorlu fosforla fosfitlosmo reaksiyalart hoyata kegirilmisdir:

A
3R@OH + PCl; —> R@O P + 3HCI

3

CH;  CHs
Shdhabd

Uc-[para-(tsikloalkil)-fenil]fosfitlorin  70-80°C temperaturda, 4-4.5 saat
middatinds, tsikloalkilfenollarin ti¢xlorlu fosfora 3:1 mol nisbatinds ¢iximlar
gotirilon para-(tsikloalkil)fenola gora 81.3-84.8% toskil edir.

Alnmis  tg¢-[para-(tsikloalkil)-fenil]fosfitlor T-46 turbin yaginda antioksi-
dant (AO) kimi sinaqdan ¢ixarilmigdir. Sinaglar TOCT 11063-77-5 uygun, 100°C-
do, 10 saat mulddatindo antioksidantin migdar1 -0.5% Kkitlo sortlor daxilinds
aparilmigdir. Antioksidantlar olavs edildikdon sonra yagin 6zliiliik artimi 2.9-3.6%,
¢okintunin migdart 0.13-0.26% olmusdur. Baza yaginda AO slava olunmadan bu
gostaricilor mivafiq olarag 10.7 va 2.17% olur.
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OF HETEROCYCLIC BASED AZOMETHINES
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An analysis of the list of drugs registered with the US Food and Drug Ad-
ministration revealed that more than 85% of drugs contain a heteroatom or hetero-
cycle. It is known that 5- and 6-membered rings are more stable, but the list of
drugs also included those with 3-, 4- and even 7-membered heterocycles. Hetero-
cyclic compounds, due to the presence of a heteroatom in their composition, in-
crease the reactivity of molecules for its active interaction with molecules inside
cells. Analysis of literature data indicates that heteroatomic structures in most cases
are more biologically active agents than structures without a heteroatom.

Furaldehyde and its derivatives are widely used in many areas of life. Fural-
dehyde is an ideal precursor for organic synthesis. Furan resins are much superior
to phenolic resins in their properties. Furan and its derivatives also stood out for
their bactericidal properties. The availability of raw materials and the relative
cheapness of production make it more attractive for study in the field of medicine
and pharmacy.

Possessing a wide spectrum of biological activity, many representatives of
the class of Schiff bases have anticancer, antituberculosis, antiviral, antibacterial,
antifungal, antioxidant, anti-inflammatory, and antitumor properties, which has
been confirmed by many studies.

Taking into account all the above information, it was decided to synthesize
new azomethine compounds based on heterocycles, namely furaldehyde and its
derivatives. The structure of the obtained Schiff bases was confirmed using NMR
spectral analysis. The resulting azomethines were tested for antibacterial activity
against Escherichia coli and Staphylococcus aureus. The results of the testing were
analyzed and compared with standard ceftriaxone.
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Infectious diseases of a bacterial nature have been a problem not in recent
years, but the aggravation of this issue has begun to manifest itself in recent dec-
ades. The development and discharge of industrial waste into wastewater, massive
pollution, increased radiation, the post-COVID pandemic period and other envi-
ronmental factors contribute to the spread of pathogenic microorganisms and their
rapid mutation, accompanied by the rapid formation of a protective mechanism
against harmful factors. Long-term mutations and adaptations to changing external
and internal environmental conditions create the most resistant strains of bacteria,
which complicates the fight against them. Research in recent years shows the pres-
ence of resistant strains of bacteria against which current available antibiotics are
ineffective. In this regard, the attention of the scientific community in the medical
field is aimed at finding new methods of combating pathogenic resistant strains of
bacteria and ways to bypass their protective mechanism.

Discovered in the mid-19th century, a new class of organic compounds
called azomethines (or Schiff bases in honor of the scientist who first discovered
this class) gained their fame due to the wide range of biological activities that were
identified many years later. Today it is known that most representatives of the class
of Schiff bases are biologically active compounds, among which azomethines with
anticancer, antiviral, antibacterial, antipyretic, anti-inflammatory, antitumor, and
antioxidant properties stand out.

Taking into account the above analysis of the literature data, it was decided
to synthesize new Schiff bases by the condensation reaction of furan-2-
carbaldehyde with some primary amines and study their biological activity. The
resulting new Schiff bases were characterized using NMR spectral analysis. Bio-
logical activity was carried out on samples of Escherichia coli and Staphylococcus
aureus. The results obtained were compared with standard ceftriaxone.
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Bacteria have a significant impact on the global population of human beings
and are recorded as the second leading cause of death worldwide. In 2019, it was
reported that nearly 7.7 million people fell victim to various types of bacterial in-
fections, with half of the deaths attributed to Staphylococcus aureus, Escherichia
coli, Streptococcus pneumoniae, Klebsiella pneumoniae, and Pseudomonas aeru-
ginosa, which are the primary culprits behind the spread of bacterial infections.
However, before the pandemic of COVID-19, antimicrobial resistance was a major
concern in curbing the spread of such infections. The emergence of COVID-19 has
now presented a new challenge for scientists to develop new strategies against both
microbial and viral diseases [1,2,3]

In the recent period of time, the Schiff base reaction is acknowledged as a
powerful weapon in the synthetic chemist’s armory and hence has attracted major
attention. One significant usage for these molecules is in the swift development of
structurally diverse molecular libraries, which are helpful in the search for novel
pharmacophores. Independent chemists have previously thoroughly evaluated the
wide range of biological activities that imine groups exhibit, for instance, anti-
cancer, antimicrobial, antiviral, antibacterial and antidiabetic activities [4,]. A vari-
ety of pharmacological and biological functions, including anti-malaria, prolifera-
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tive, analgesic, anti-inflammatory, antiviral, antipyretic, and antibacterial capabili-
ties, drive the demand for Schiff base synthesis. The use of Schiff base nanoparti-
cles can increase their antibacterial activity. So, the current study will investigate
the therapeutic applications of Schiff bases derived from salicylic aldehyde deriva-
tives.

Salicylic aldehyde has a wide variety of biological activities when used as an
initial reactor. Furthermore, a free OH group is regarded as a pharmacophore
group, contributing to the compounds' biological activity. According to the papers,
one of the primary reasons why these compounds are commonly used in medicinal
chemistry for medical purposes is that they are soluble in water. The produced
compounds have a free hydroxyl group that can be dissolved in water to produce
Na+ and K+ non-organic salts, which can then be employed as therapeutic treat-
ments. [5,6]

Thus, we synthesized Schiff base derived from the 5-nitrosalicylic aldehyde.
The resulting 2-(3-(4-(3-2-hydroxy-4-nitrobenzylidene)amino)pro-pyl)piperazin-1-
yl)propyl)imino)methyl)-4-nitrophenol is characterized and evaluated against the
gram-positive and gram-negative bacteria, staphylococcus aureus (SA), pseudomo-
nas aeruginosa (PA), klebsiella pneumoniae (KP), Escherichia coli (EC), and sepsis
bacteria. The results of the investigated compounds are compared with the ampicil-
lin bacteria. Among bacteria the (PA), (KP), and (EC), showed high susceptibility,
within minimum inhibitory concentration value from 256 M.
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A type of imine group known as Schiff bases is created by the condensation
technique, in which an aldehyde group reacts with an amine substituent in the pres-
ence of an acid or base to establish new bonds between the carbon and nitrogen
atoms. Schiff bases can have substituents that are alkyl or aryl. Furthermore, Schiff
bases are used extensively in metallic, organic, inorganic, and pharmaceutical
chemistry. It has been applied in a variety of disciplines, such as the industrial and
medicinal industries, depending on the structure. Furthermore, Schiff bases are re-
nowned for having a high coordination capability among ligands. Applications of
Schiff base against bacteria, viruses, fungi, cancer, and other inhibitory qualities
account for the largest percentage of applications. [4,5]

Many researches are conducted on the basis of neutral tetradentate N,O, the
type of complex is Co(ll) were synthesized by the condensation method following
Schiff base. Where 5-nitro-Salicylic aldehyde were treated with number of the di-
amines and resulted compound showed very excellent results against the antibacte-
rial activities furthermore these complexes are utilized for the analytical purpose.
For instance, in the liquid-liquid chromatography is a extracting agent extraction.
In addition, having -NO2 group in the Schiff base is studied about thermal stability
of the compounds which has been utilized in the polymer chemistry. [1,3]

The resistance of bacteria has created an urgent need for new Given all the
preceding information, in the present work we used the derivative of salicylic alde-
hyde which is 5-nitro-o-vanilloin firstly synthesized by the nitration of o-vanillin.
The result of the obtained compound is determined by *H and *C NMR Spectros-
copy. After that the 5-nitrosalicylic aldehyde is treated with amine derivative
named 1,4-bis(3-aminopropyl) piperazine by dissolving in ethanol. The reaction is
carried out by the condensation method for the two and half hour on the stirrer.
Following the procedure of the Schiff base mechanism the obtained yellow precipi-
tate is poured on the ice and after that the compound is filtered and washed with
water and dried without further purification. The new synthesized compound struc-
ture is determined by 1H NMR spectrum. Later the new synthesized compound
bioactivity is analyzed in the biomedical laboratory against the bacteria, and it il-
lustrate excellent results against both gram-positive and gram-negative bacteria.
For example, it resists the activity two times better that the referenced antibacterial
drug. The biological activities were determined against staphylococcus aureus
(SA), pseudomonas aeruginosa (PA), klebsiella pneumoniae (KP), Escherichia coli
(EC), and sepsis bacteria. The results of the investigated compounds are compared
with the ampicillin bacteria.
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Schiff bases are a diversified class of compounds characterized by double
bonds between carbon and nitrogen atoms. The most common method of preparing
these compounds is by synthesizing or deriving ammonia. Since they were discov-
ered, the Shiff base has been very interested in both chemists and biologists. They
play an important role in drug shelf design and development and are widely used in
all fields of chemistry, including analytical, inorganic, and organic chemistries and
supramolecular chemistry as well.[2]

Furthermore, Schiff bases are utilized as catalysts in various industries, such as
solar energy, dyes, polymer stabilizers, luminous chemicals, corrosion inhibitors,
two-photon absorption, non-linear optical materials, and carbon dioxide bio-
supplements. Additionally, Schiff bases can act as complexing agents, binding to
metal ions of various oxidation states and exhibiting great catalytic activity. It is also
worth noting that many natural and synthetic compounds contain azomethine groups
in their structure, which are essential for various biological activities.[1] The use of
nanoparticles provides an excellent platform for a wide range of biological and me-
dicinal applications. Moreover, Schiff bases functionalized with nanoparticles can be
used to designate heavy metal ions, making them a valuable tool in the field of medi-
cine. Schiff bases are used as a ceramic lake, coordinating with metal ions via Azo-
methine (C=N). So, Schiff bases were employed to construct metal complexes.
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Schiff base metal complexes have recently sparked increased interest due to their
diverse pharmacological and biological applications. [3,4,5]

Thus, utilizing the above-mentioned information, following the procedure
we synthesized Schiff base derived from the 3-bromo-5-nitrosalicylic aldehyde.
The derivative of salicylic aldehyde is dissolved to ethanol and amine (1,4-bis(3-
aminopropyl) piperazine). The resulting compound,4diylbis(propane-3,1-diyl))bis-
(azaneylylidene))bismethaneylylidene))bis(2-bromo-4-nitrophenol) is characterized
and evaluated against the gram-positive and gram-negative bacteria, staphylococ-
cus aureus (SA), pseudomonas aeruginosa (PA), Klebsiella pneumoniae (KP),
Escherichia coli (EC), and sepsis bacteria. The results of the investigated com-
pounds are compared with the ampicillin bacteria. Among bacteria the (PA) and
(KP) showed high susceptibility, within minimum inhibitory concentration value
from 256 puM.
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TORKIBINDD UC QAT RABITOSI OLAN AMIN TOROMOLORI NEFT
HASILATI UCUN QiYMOTLI KORROZIiYA INHIBITORLARIDIR

Ulduz Cafaroval, Mahruza Satirova?®

Lakademik O.Qulivev adina Asqarlar Kimyast Institutu
2Polimer Materiallar: Institutu
ulduz.ceferova.82@mail.ru

Olkomizdo neft hasilatinin  inkisafi, c¢ixarilan neft mohsullarmin
keyfiyyatinin yaxsilagdirilmasi tolablorini do artirir. Neftin ¢ixarilmasi, naqgli,
istismar1 zamani onun stabilliyi azalir, tursulugu artir, korroziya aktivliyi ytiksalir.
Butun bunlar neftin istismar xassalorine monfi tosir gostorir, lazimi todbirlor
gorilmoadikda neft istismara yararsiz hala diisiir. Su miihitindo yasayan mikroor-
ganizmlor neft hasil edilon qurgulara da 6z moanfi tasirini gdsterir. Bu mikroor-
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ganizmlarin tasiri noticisindo polad konstruksiyalar vaxtindan avval korroziyaya
moruz galaraq siradan ¢ixir [1]. Bu problemi aradan qaldirmaq tigiin miixtalif tsul-
lar islonib hazirlanmig vo tatbiq edilmisdir. On ¢ox yayilan Gsullardan biri da kor-
roziya inhibitorlarinin istifads olunmasidir. Bizim torafimizdon bir ¢ox toedgigatlar
aparilmis vo ohomiyyatli naticolor oldo edilmisdir. Bu mogsadlo torafimizdon
torkibinds Uc gat rabitesi olan amin torkibli korroziya inhibitoru sintez olunmusdur.

Asagidaki codvoldo sintez olunan korroziya inhibitoru vo onun xassalori
goOstorilmisdir [2].

Bakterisidin H,S-in konsen- Bakterisidin

Reagent konsentrasiyasi trzasi ast ma/l aktivliyi
ma/l yastmq z-%
20 0.25 2.1
( N/ 05 1.0
(©) 1.0 0.4
= 0.25 5.4
40 05 4.1
1.0 2.0
0.25 6.4
60 0.5 2.4
1.0 2.1

Codvaldon gorandiyd kimi, mihito inhibitor olave olundugdan sonra
korroziyanin siirati shomiyyatli dorocads azalir.
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(E)-1-(4-NITROFENIL)-2-(1,1,1-TRIXLOR-2-METILPROPAN
-2-YL)DIAZENIN SINTEZI

Ayton Qacar, Giilnar Atakisiyeva, Nurana Qurbanova,
Safige Ibrahimova, Namiq Sixaliyev

Baki Déviat Universiteti
gulnar.suleymanova.911@gmail.com

N-ovozolunmus fenilhidrazonlarinin funksional gruplarinin tobistinin vo
benzol halgasindaki voziyystinin asas mohsul olan dihalogendiazadienlorin alin-
masina tasiri hamiso bizim tedgigatlarimizin digqat morkazindadir [1]. ©vvalki
tadgigatlarimizda aldehid fragmentinda gticli elektrodonor grupun, hidrazin frag-
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mentinda gucli elektroakseptor grupun olmasi naticasinds dixlordiazadienin deyil,
farmazan toromasinin olmast RQA vasitasi ilo muoyyon edilmisdir. Bunu nazara
alaraq torafimizdan elektrodonor va elektroakseptor gruplar dasityan fenilhidrazon-
lar asasinda sintez aparilmis, asas mohsul olan (E)-1-(2,2-dixlor-1-(p-tolyl)vinyl)-
2-(4-nitrophenyl)diazene ilo  yanast  (E)-1-(4-nitrophenyl)-2-(1,1,1-trixlor-2-
methylpropan-2-yl)diazenin ~ vo  (Z)-4-methyl-N-(4-nitrophenyl)benzohydrazo-
noylxlorid alinmisdir.

(E)-1-(4-nitrophenyl)-2-(1,1,1-trixlor-2-methylpropan-2-yl)diazene

H H Cl I-‘I

|
Q)\\N,N\@\ cCly CuCl (1%) Q)\\N,NO\
TMEDA (2.5 eq)
HC NO H:C NO:

2 DMSO, rt

(Z)-4-methyl-N-(4-nitrophenyl)benzohydrazonoylxlorid

cl__cl
L
H,C NO,
L—

(E)-1-(2,2-dixlor-1-(p-tolyl)vinyl)-2-(4-nitrophenyl)diazene

Reaksiyanin biitiin mahsullarinin quruluslari tarafimizdan tosdiq edilmisdir.
(E)-1-(4-nitrophenyl)-2-(1,1,1-trixlor-2-methylpropan-2-yl)diazenin qurulusu
NMR ils yanast RQA ilo tosdiq edilmisdir.

ci3

&

Reaksiyanin mexanizmi torafimizdon aragdirilir.
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M-NiTRO BENZALDEHID 9SASINDA a-KETO EFiRLORIN
ARILHIDRAZO TOROMOLORININ SINTEZi

Oliyar Babazado, Baxtiyar Babazada, Nail Tayibov,
Irados Sixaliyev, Abel Maharramov, Namiq Sixaliyev

Baki Doviat Universiteti
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Bildiyimiz kimi alfa keto efirlorin totbiq sahslori giindon-giline artmagda da-
vam edir. Xarici odobiyyatlarda a-keto efirlorin totbiq saholori hagqinda genis
molumat vardir [1]. Bela ki bu birlosmalardon dorman vasitslori kimi, hidrogellarin
alinmasinda, hamg¢inin E vo Z izomerlarindon fotoxrom kegidlords acarlar kimi
istifado edilmisdir [2]. Biitiin bunlar1 nazars alaraq toerafimizdon m-nitro benzalde-
hid osasinda alfa keto efirlorin arilhidrazo téromolori sintez edilmis vo antimikrob
xususiyyatlori todqiq edilmisdir.

H H
N N \N’N
O gm— OO0,
o
o
NO, I NO,

TMEDA(2,5eq) | ccCl, CuCl

H DMSO, rt
x. _N
L
o~ |
NO, CH;0H,100°C NN
Z-izomer - \©\
~
o
NO,

oN
HN
o L
2 0/
E-izomer

Bu todgigatlar noticosinds birlagsmalorin bakteriya vo goboloklara qarsi
yuksak bioloji aktivlik gostormasi miisahide edilmisdir. Reaksiya naticasinds Z vo
E izomerlor qarisigi alinmis vo kalonka xromatoqrafiyasi vasitasilo bir birindan
ayrilmigdir. Z izomerin monokristali yetisdirilmis vo qurulusu RQA ila tesdiq
olunmusdur.
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(2)-4-METIL-N-(4-NiITROFENIL)BENZOHIDRAZONOIL
BROMIDIN SINTEZi
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Baki Doviat Universiteti
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Owvalki tadqgiqatlatimizda benzaldehid tdromalori asasinda N-ovozolunmus
fenilhidrazonlar sintez edilmis, onlarin katalitik olefinlosmo reaksiyasi soraitinds
CCly4-lo reaksiyasinda isa dixlordiazadielor sintez edilmisdir. Polihalogen metan-
larin tobiatindon asili olaraq adduktun doayisdiyi vo asas mahsul ils yanasi vinilben-
zollarm alindigi mioyyon edilmisdir [1]. Bunu nozoro alaragq (E)-1-(4-
metilbenzilidene)-2-(4-nitrofenil)hidrazinin CBr, ilo reaksiyasi zaman (E)-1-(2,2-
dibromo-1-(p-toluol)vinil)-2-(4-nitrofenil)diazene ilo yanas1 (E)-1-(4-nitrofenil)-2-
(1,1,1-tribrom-2-metilpropan-2-il)diazenin Vo (Z2)-4-metil-N-(4-
nitrofenil)benzohidrazonoilbromid alinmuisdir.
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HsC CH,

Br. N
> N
Br
Br
NO.

(E)-1-(4-nitrophenyl)-2-(1,1,1-brom-2-methylpropan-2-yl)diazene

2

H H Br H

|
/@)\\N,N@\ CBry CuCl (1%) /@)\\N/N@\
TMEDA (2.5 eq)
HaC NO HaC Noz

B 2 DMSO, rt
(2)-4-methyl-N-(4-nitrophenyl)k omid

oo

(E) -1-(2,2-dibrom-1-(p-tolyl)vinyl)-2-(4-nitrophenyl)diazene
Sintez edilmis birlogsmolaorin qurulusu NMR todgigat metodu ilo yanasi RQA
metodu ilo tosdiq edilmisdir.

C":l'}4

1]
Birlosmoda molekullararas1 olagolor todqiq edilmis vo hidrogen rabitasinin
[2.566A, 3.014A] mveudlugu miioyyon edilmisdir.

Golacok todgigatlarda bu istigamotdo genis todigat islori aparilmasi va
reaksiyanin mexanizminin atrafli tadgiq edilmasi nazords tutulmusdur.
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METIL -2-(3,4-DIMETILFENIL)-2-(2-(P-TOLUOL) HIDRAZINILI-
DEN)ASETATIN E/Z iZOMERLORININ SINTEZi
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Owvalki todgigatlarda 4-metilbenzaldehid asasinda dixlordiazadienlarin an-
timikrob xassalori tadqiq edilmis vo metil gruplarinin farmokor qrup oldugunu vo
saymnin artmasi ilo misbat antibakterial nsticalorin miisahido oldugu torafimizdon
geyd olunmusdur [1]. Bunu nozars alaraq (E)-1-(2,2-dichloro-1-(p-tolyl)vinyl)-2-
(3,4-dimethylphenyl)diazenin solvoliz reaksiyasindan metil -2-(3,4-dimetilfenil)-2-
(2-(p-toluol)hidraziniliden) asetatin E/Z izomerloari sintez edilmisdir.

OCH3 OCH;
\0 ‘ \O
‘ N
N ; MeOH N.y-H + HN"

)-1-(2,2-dichloro-1-(p-tolyl)vinyl)-2-(
dimethylphenyl)diazene

methyl (Z)-2-(2-(3,4-dimethylphenyl) methyl (E)-2-(2-(3,4-
hydrazineylidene)-2-(p-tolyl)acetate dimethylphenyl)hydrazineylidene)-2-(p-
tolyl)acetate

Alinmis birlosmolorin quruluslari NMR todgigat metdou ilo yanasi RQA
metodu ilo tosdiq edilmisdir.

metil Z-2-(3,4-dimetilfenil)- metil E-2-(3,4-dimetilfenil)-
2-(2-(p-toluol)hidraziniliden) 2-(2-(p-toluol)hidrazniliden)
asetat asetat

Metil qruplarmin farmakor xassosinin olmasini nozoro alarag antimikrob
xassalarinin dyranilmasi do nazords tutulmusdur.

9dabiyyat
1. N.G.Shikhaliyev, G.T.Suleymanova, A.A.Israyilova et.al., Synthesis, characterization
and antibacterial studies of dichlorodiazadienes, Organic Chemistry, 2019, vi, 64-73

71


mailto:Gulnar.suleymanova.911@gmail.com

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

(E)-1-(1-(4-(TERT-BUTYL)PHENYL)-2,2-DiCHLOROVINYL)-2-(P-
TOLYL)DIAZENIN METANOLIZI
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Owvalki todgigatlarda benzaldehid osasinda dixlordiazadienlor sintez
edilmis, quruluslart NMR vo RQA metodu ilo tesdiq edilmisdir []. [1].
Birlosmolords heminal xlor atomlarinin olmasini nozars alaraq (E)-1-(1-(4-(tert-
butil)fenil)-2,2-dixlorovinil)-2-(p-toluol)diazenin metano-lizi reaksiyasindan me-
thyl-2-(3,4-dimetilfenil)-2-(2-(p-toluol) hidraziniliden)acetate E/Z izomerlori sintez

edilmisdir.
OCH;, OCH;,3
CI‘ Cl ‘ o ‘ o
t

Alinmis birlosmolorin quruluslari NMR todgigat metdou ilo yanasi RQA
metodu ils tosdiq edilmisdir.
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(E)-4-((2,2-DIiXLOR-1-(P-TOLUOL)VINIL)DIAZENIL)
BENZONITRILIN SINTEZI
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Owvalki todgigatlarimizda fenilhidrazonlarin polihalogen alkanlarla reaksi-
yasindan mivafiq dihalogendiazadienlor sintez edilmis vo onlarin qurulusu miiasir
todgigat metdolart (NMR, RQA, 1Q, Mass spektroskopiyast) ilo tosdig edilmisdir
[1]. Misyyon edilmisdir ki, hidrazin fragmentinds glcli elektroakseptor gruplar
reaksiyanin getmasini ¢atinlogdirir, ancaq aldehid fragmentinds elektrodonor grup-
larin olmas1 naticasinds reaksiyanin getmasins sorait yaradir. Misal olaraq nitril (-
CN) grupu ilo aparilan reaksiyada reaksiya moahsulu olan (E)-4-((2,2-dixloro-1-(p-
toluol)vinil)diazenil)benzonitrilin birlosmasinin alinmasi buna ayani stibutdur.

H < N
N
(0
=N
N —
SN

Cl__Cl
‘ ~-N
cely N
TMEDA
CuCl =N

Alman (E)-4-((2,2-dixloro-1-(p-toluol)vinil)diazenil)benzonitrilin - qurulusu
NMR metdou ils yanast RQA ils do tesdiq edilmisdir.

A

9dsbiyyat
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4-(4,4-DIXLORO-3-(4-(DIMETILAMINO)FENIL)-1,2-DIAZET-1
(4H)-IL)BENZONITRILIN BiIOLOJI AKTiVLIKLORI
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Todgigat qrupumuz torofimizdon sintez edilmis dixlordiazadienlor anti for-
mada olur ki, onlarin qurulusu Rentgen qurulus analizi vasitasi ilo tasdiq olun-
musdur. Ancaq torofimizdon ilk dofs olarag miosyyon edilmisdir ki, dixlordiazadi-
enlor spirt istirakinda sin formaya kegir, moelukdaxili tsikillosmo noticasinds do
1,2 diazet toromoasi amalo galir.

Cl | Cl cl cl
|
N N
S = o
L .
CN
Cl Cl

/ N
93

Diazet toromolorinin bioloji aktivlik gostordiyini nozoro alaraq [1] Swiss
Targeted Prediction proqramui vasitasi ilo birlosmalorin bioloji aktivliyi hagqinda
oncadan toxmin etmok mimkindir. Bels ki, bioloji aktiv oldugu ehtimal edilon 4-
(4,4-dixloro-3-(4-(dimetilamino)fenil)-1,2-diazet-1(4h)-il)benzonitrilin bozi ferment
Vo ziilallarla oxsarligi program vasitasilo migayiss edmisdir. (Sokil 1).

.
200% 6.7%

13.3%

6.7%

40.0% 6.7%
6.7%

B Enzyme B ligand galedion channel B Protcase
1 Family A G prolein-coupled teceplos Kinase Family € G prolein coupled rocenlon
| Undessified protein

Verilon diagram da malum olur ki, 4-(4,4-dixloro-3-(4-(dimetilamino)fenil)-
1,2-diazet-1(4h)-il)benzonitril Family A G protein-coupled receptoru daha ¢ox
oxsarliq toskil edir. Belaliklo birlosmoanin dorman maddssi Kkimi aktivlik
goOstaracayini avvalcadan ehtimal etmays imkan verir

9dsbiyyat
1. D.G.Mazhukin, L.B.Volodarskii, L.A.Tikhonova et.al., Synthesis of 3, 4-Dihydro-1, 2-
diazete 1, 2-Dioxides based on 1, 2-Bishydroxylamines and 1, 2-Nitroso Oxime, Men-
deleev Communications, 1992, 2 (1), 29-30

74



Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

4-(4,4-DIXLORO-3-(4-(DIMETILAMINO)FENIL)-1,2-DIAZET-1(4H)-
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BIOLOJi AKTIVLIKLORININ OYRONILMOSI
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Beynimizdo morkozi sinir sistemi vasitosi ilo oksigen vo gida maddalorinin
catdirilmasi, karbon qazi vo slave tullanti mahsullarimin sinir toxumasindan ¢ixarilmasi
tiglin six bir kapilyar soboks vardir. Bu qan damarlar1 gan-beyin baryeri (BBB) adlanan
bir sira xiisusiyyatloro malikdir. Belo ki, bu manes vasitasi ilo toxumalar; zodo vo
xastaliklordon qgorunur vo bir sira nevroloji xastoliklor BBB disfunksiyast ilo
olagelondirilir, masalon, Alzheimer xastoliyi, epilepsiya vo s.[1]. Umumi desok BBB
moarkazi sinir sisteminin normal faaliyyati tiglin vacib olan diffuziya maneasidir [2].
Bizdo 0z ndvbomizds program tominati vasitasi ilo sintez edilmis 4-(4,4-dixloro-3-(4-
(dimetilamino)fenil)-1,2-diazet-1(4h)-il)benzonitrilin BBB xassasini 8yronmisik. Belo
Ki, torofimizdon SWISS ADME prediction programi vasitasi ilo Beyin vo ya Bagirsaq
kegiriciliyi (BOILED- Egg) todqiq edilmisdir. Program tominati vasitasi ilo sintez
edilmis birlogmonin BBB vasitasi ilo moarkazi sinir sistemina niifuz edo bilon yiksak
udulma xassesina malik olub-olmadigini vo modo-bagirsaq traktindan passiv sokildo
sorulmasini avvalcadan ehtimal edilir.

Qeyd etmok lazimdir ki, 4-(4,4-dixloro-3-(4-(dimetilamino)fenil)-1,2-diazet-
1(4h)-il)benzonitril yumurta sarisinda (ag ellips) miisahido edilir, onlarin BBB (Qan-
beyin maneasi) vasitasilo kegorok markazi sinir sistemina daxil oldugunu niimayis
etdirir. Eyni zamanda, butun birlogsmalar qirmizi noqtalor kimi gostorilir vo bu, onlarin
P-glikoproteinin (PGP-) geyri-substratlari oldugunu gostorir. Beloliklo birlosmolorin
dorman maddosi kimi aktivlik gostaracayini avvalcadon ehtimal etmays imkan verir
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Son dévrlards tadgiqatgilarin daha ¢ox Ustuinliik verdiyi sahs in silico tadgigat-
lardir. Bels ki, 2020-ci il COVID-19 pandemiyast zamani yaranan bir sira ¢atinliklori
nozors alaraq bazi program tominatlar vasitasi ilo hiiceyralordan, heyvan va ya insan-
lardan istifade edilmodon, xisusi avadanhiglar tolob edilmodan, sintez edilon
birlogsmoalorin visual olarag bioloji aktiv olub olmadigi hagda malumat oldo etmok
mimkundtr. Bu programlardan biri do Swiss Targed Prediction (isvecra hadof progno-
zu) vo Swiss ADME programidir ki [1], onun vasitas ilo P450 vo P-glukoprotein zilal-
larinin farmokinetik hesablanmasi miimkiindiir. Formakinetika dorman preparatlarinin
bodonds horokot trayektoriyasini Gyranir vo istifadogiys preparatlarin insan organiz-
mMina neco tosir etmasi haqqinda vacibli malumatlat verir. Program timinatinin bizs ver-
diyi naticalordon molum olmusdur ki, birloasmamiz Gl absorbsiyasi (GI absorption)
yiiksokdir vo BBB kegiriciliyi (BBB permenat) yaxsidir. Eyni zamanda birlogsmomizdo
P-gp-nin substratt oldugu askar edilmomisdir. CYP1A2, CYP2C19, CYP2C9,
CYP2D6-a gars1 inhiba gdstarss do, CYP3A4-Un inhibasini gdstarmomisdir.

Gl absorption Yiiksok
BBB permeant +

P-gp substrate -

CYP1A2 inhibitor +
CYP2C19 inhibitor +
CYP2C9 inhibitor +
CYP2D6 inhibitor +

CYP3A4 inhibitor -

Naticada birlosmoanin mads bagirsaq adsobsiyasi yiiksok oldugu nazari cohitdon
muoyyan edilmisdir. Eyni zamanda gan-beyin baryeri kegiriciliyi do yaxsidir.
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4-(4,4-DIXLORO-3-(4-(DIMETILAMINO)FENIL)-1,2-DIAZET-1(4H)-
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Birlosmalorin dormana banzar xassslorinin visual olaraq arasdirilmasi bir
sira problemlorin garsin1 almagla yanasi eyni zamanda onlarin hallina kémoklik
edir. 11k énca bu zohmat vo maddiyyat tolob edan proses oldugu iiciin todgiqatgilar
daha ¢ox komputer programlar: vasitosi ilo musbat noticalor alds edilon birlogsmolo-
rin bioloji tadgigatlarini aparmagi daha Gstunlik verirlor. Bunu nozars alaraq tadqi-
gat qrupumuz torafindon sintez edilmis 4-(4,4-dixloro-3-(4-(dimetilamino)fenil)-
1,2-diazet-1(4h)-il)benzonitrilin farmakokinetik xususiyystlori todqiq edilmisdir.
Biomumkinlik radari birlogsmoanin dormana oxsarliginin siiratli gqiymotlondirilmasi-
ni tomin edir. Birlogsmoalorin lipofillik, hocm, polarlig, hall olmamisliq, elastikliyi
Isvecronin ADME programi [1] vasitosilo Gyronilir. Qeyd olunan alti deskriptor
(SIZE, LIPO, INSATU, POLAR, INSOLU, FLEX) biza gostorir ki, radarin ¢ahray1
bolgasinds m@vcud olmast molekullarin organizmds yaxst biomimkinlik xusu-
siyyatlora malik olmasini gostarir.

LIPO

FLEX f s
/ SIZE
.'lll
f
d d !
\ - / |
__ ’ ;o /
/
— /
~—/

INSATL POLAR

INSOLU

Umumiyyatla, 2-(4-avaz edilmis fenil)-1-(piperidin-1-il)etan-1-onda géstori-
cilor LIPO, SIZE, POLAR, INSOLU, INSATU & FLEX identifikatorlar: iiciin ola
biomlUmkinlik radar xisusiyyatlorini gostorir. Belsliklo birlosmoalorin  dorman
maddasi kimi aktivlik gdsteracayini svvalcadan ehtimal etmoys imkan verir.
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Pfizer's bes qaydasi digor adiyla desok Lipinskinin bes qaydasi kimi taninan
(RO5) gayda sintez edilmis birlosmalorin qurulusunun dormana boanzarliyini
aragdirir, miioyyon bir farmakoloji aktivliya malik birlosmonin kimyavi vo fiziki
xususiyyatlarinin olub olmadig: haqqinda éncadan toxmin edilir. Bildiyimiz kimi
hodiz sayda birlosmo mdvcuddur vo onlarin qurulus xiisusiyystlorini dormana
bonzarliyini test etmok mimukin deyil. Nozari cohatdon bunu dyronmok tciin RO5
istifadi olunur. Bu qayda 1997-ci ildo Christopher Lipinski tarofindan irali strtlib.
Prinsip asagidaki bes gaydani ehtiva edir.

- Hidrogen rabitasinin donorlarinin say1 5-i kegmomalidir (OH va NH).

- Hidrogen rabitasini akseptorlarinin imumi say1 10-u kegmomoalidir (N vo ya
O atonlarinin).

- Molekulyar ¢akisi 500 Da'dan (Dalton) az olmalidir;

- Lipofiliklik 5'i kegmomalidir (oktanol/su nisbati log P < 5) ve

- Firlanan rabitslorin say1 (10'dan artiq olmamalidir).

Asagidaki cadvalds sintez edilmis miivafiq 4-(4,4-dixloro-3-(4-(dimetilamino)fe-
nil)-1,2-diazet-1(4h)-il)benzonitrilin, Lipinski'nin 5 gaydasimi 6dadiklori goriinur. Belo-
liklo 4-(4,4-dixloro-3-(4-(dimetilamino)fenil)-1,2-diazet-1(4h)-il)benzonitrilin dorman
maddasi kimi aktivlik gdstaracayini svvalcadan ehtimal etmoays imkan verir

Verilan malumatlar ol e

Molekulyar ¢oki 345.23 g/mole

Firlanan rabitolorin say1 3

H rabitaiorin akseptorlarinin say1 2

H rabitoiorin donorlarinin say1 0

Log Po/w (iLOGP) 3.21
9dabiyyat
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Insan organizminds yaranan toksikliyin bir sira sobablori ola bilor ki, bunlara
olimcul gomiricilorin va ya insan xastaliklorinin induksiyasi kimi bir ¢ox tohliikali
bioloji tasirlorlo slagalondirilo bilor. Biitin kommersiya kimyavi maddalarinin,
xuisusilo Yiiksok Istehsal Hocmi (HPV)1 birlosmalorinin, eloco do dorman preparat-
larmin vo ya bioloji aktivlik gostordiyi ehtimal edilon toksikliyini giymotlondirmak
vacibdir, cunki bu birlogsmalor insan saglamligina birbasa tosir gostoro bilor. Bu
problemi hall etmok Ugiin bir ¢ox Komiyyat Struktur Foaaliyyst ©laqesi (QSAR)
modellori hazirlanmisdir. Bizim istifado etdiyimiz QSAR modeli vasitasi ilo 21
gostoricido maddalorin toksikliyini, bioloji aktivliyini dncadon toxmin etmok
mimkindur. Qeyd edilon gostaricilordon biri do Kaskin Sican Toksikliyidir ki,
(Acute Rat Toxity) ag sicanlar Uzarinds 4 yol ils - agizdan, venadaxili, garinboslu-
gudaxili, darialt1 yol ilo LD50 dayarlori hagqinda Gmumi molumat verir[1]. Torafi-
mizdon sintez edilon metil(z)-4-(1-(2-(3,4-dimetilfenil)hidraziniliden)-2-metoksi-
2-oksoetil) benzoat tciun Kaskin Sigan Toksikliyi aragdirilmig vo verilon gostori-
cilor asagidaki codvallords 6z oksini tapmigdir.

Rat Ld50 Qsar Modellerinin Xiisusiyyatlori Dayarlori Prognozlamalari.

Rat IP LD50|Rat IV LD50|Rat Oral LD50|Rat SC LD50
Logl0(mmol/kg)  |logl0(mmol/kg) |logl0(mmol/kg) logl0(mmol/kg)

0,131 in AD -0,549 in AD 0,869 in AD 0,463 in AD

Rat IP LD50|/Rat IV LD50|Rat Oral LD50|Rat SC LD50

(mg/kg) (mg/kg) (mg/kg) (mg/kg)
2518,000

460,500 iNAD 196,040 in AD 'N1987.400 in AD

AD
OECD tarafindon Kimyavi Birlogsmalorin Kaskin Gamirici Toksiklik Tasnifat1
Rat IP LD50|Rat IV  LD50 Rat Oral LD50Rat SC LD50
Classification Classification Classification Classification
Class4 in AD Class4 inAD [Class5 inAD [Class4 in AD
IP — garinboslugudaxili yolu, IV - venadaxili yolu, Agiz — Agiz yolu, SC — darialt1 yolu
In AD-ds - birlosma modellarin totbiq sahasina diisiir, out of AD - miirakkab
modellarin tatbiqi sahasindon kenardadir
Class 1-Daha ¢ox zorarli, Class 2-zararli, Class 3-Daha az zororli, Class 4-
zararli, Class 5-Praktiki olaraq zoararsiz, Class 6-zararsiz.
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Belolikla, naticolordon malyumdur ki, metil(z)-4-(1-(2-(3,4-dimetilfenil)hidra-
ziniliden)-2-metoksi-2-oksoetil)benzoati qarmboslugu daxili, venadaxili, dorialt:
yol ilo daxil edilso az toksiki, agiz boslugu yol ilo daxil edilso praktiki olaraq
Zorarsiz xasso gostarir.
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METIL (Z)-4-(1-(2-(3,4-DIMETILFENIL)HIDRAZINILIDEN)-2-METOKSI-
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ADVERPred: Urok catigsmazligi, aritmiya, miokard infarkti, nefrotoksiklik,
hepatotoksiklik kimi monfi dorman tosirlorinin prognozudur. Darman preparat-
larinin miioyyan Xataliklora gars1 miisbat tasirlori olsa da organizme moanfi tosirlori
da moveud ola bilar. Masalan, refokoksib avvallar lirok xastaliklari olan insanlar is-
tifado edirdilorso miokard infaktina sobob oldugu miisyyon edilmisdir [1]. QSAR
programi vasitasi ilo metil(z)-4-(1-(2-(3,4-dimetilfenil)hidraziniliden)-2-metoksi-2-
oksoetil)benzoat U¢lin ADVERPred prognozu aparilmis vo naticalor asagida oks
olunmusdur.

Pa Pi Tasiri

0.317 0.167 miokard infarkti

Yuxarida verilon cadvali asagidaki kimi sohr etsok, Pa-aktiv olma ehtimalini,
Pi-geyri-aktiv olma ehtimalin1 gostarir. Pa>Pi olarsa bu o demokdir ki, tocriiboda
verilan tosirin olma ehtimali bir o qodor yiksokdir. Bizim do verilon birlosmomiz
tictin miokart infakti olma ehtimali prognozlasdirilib vo Pa dayari Pi doyarindan
kifayat godor boyikdur.

9dabiyyat
1. S.M.lvanov, A.A.Lagunin, A.V.Rudik 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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METIL (Z)-4-(1-(2-(3,4-DIMETILFENIL)HIDRAZINILIDEN)-2-METOKSI-
2-OKSOETIL)BENZOAT UCUN VIRAL ZULALLARA QARSI PROQNO-

Sofiga ibrahimova, Giilnar Atakisiyeva,
Irads Sixaliyeva, Namiq Sixaliyev

Baki Déviat Universiteti
gulnar.suleymanova.911@gmail.com

ZLASDIRILAN INHIBITOR

Virus anlayis1 miiasir diinyanin asas global problemlarindan biridir. Son do-
vrlor basariyyatds bas veron pandemiyalarda buna on béyik niimunslardan biridir.
Biz do 0z ndvbosindo Way2Drug saytindaki AntiVir-Pred metodundan istifado
etmoklo [1] Metil (2)-4-(1-(2-(3,4-dimetilfenil)hidraziniliden)-2-metoksi-2-oksoe-
til)benzoat Uguin viral ziilallara qars1 prognozlasdirilan inhibitorlar haqqinda molu-

mat vermisik.

Virus tipi
Dengue virus type 2

Vaccinia virus
(strain Western Reserve)
(VACV)
(Vaccinia virus
(strainWR))

Human immunodeficiency virus

2

Coxsackievirus B3
(strain Nancy)

Severe acute respiratory syn-

drome coronavirus 2

Infectious bronchitis virus

Dengue virus type 2

(strain Thailand/16681/1984)

(DENV-2)

SARS coronavirus

Zulal hadofi

Genome polyprotein

DNA polymerase

Human immunodeficiency
virus type 2 integrase

Genome polyprotein

Replicase polyprotein lab

3C-like protease

Dengue virus type 2 NS3
protein

SARS coronavirus 3C-like
proteinase
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Gostarici

0.7130

0.2411

0.1371

0.0771

0.0672

0.0350

0.0247

0.0183
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Verilon molumatlara istinadon on yiiksok natico ziilal hadofi gostoron Genome
polyproteindir (0.7130) ki, Dengue virus type 2 virusuna qarsi tasir gostors bilor.
On zoif natico iso SARS coronavirusuna qarsi SARS coronavirus 3C-like
proteinase ziilal hodofi (0.0183) gdstorir. Naticods, golocokdo Metil (z)-4-(1-(2-
(3,4-dimetilfenil)hidraziniliden)-2-metoksi-2-oksoetil)benzoat1 ~ virus  oleyhins
vaksin kimi diigiinmak olar.
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METIL (Z)-4-(1-(2-(3,4-DIMETILFENIL)HIDRAZINILIDEN)-2-METOKSI-
2-OKSOETIL)BENZOAT UCUN ANTIBAKTERIAL AKTIVLIYININ
PROQNOZLASDIRILMASI
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AntiBac-Pred vasitosi ilo tadgiqatgi kimyovi birloasmanin 10000 nM-dan
asagl konsentrasiyada olan 353 bakteriyadan birinin vo ya daha c¢oxunun
bdylmasini manes térads bilacayi faktini prognozlasdirmaga imkan verir. Sintez
edilmis birlosmolor Ggln bir doyar verilir ki, bu da onun aktivliyini gostorir [1].
Yoni kimyavi birlogsmoalorin adi sadalanan bakteriyalarin bdyiimasine manes
tOrotmasi ehtimallar1 arasindaki forgi gostorir. Dayar no godor yuksokdirsa verilon
prognozun dogru olma ehtimali o qadar yiksokdir. metil (Z)-4-(1-(2-(3,4-dimetil-
fenil)hidraziniliden)-2-metoksi-2-oksoetil)benzoat (¢lin eyni tadgigat aparilmis vo
aldo edilmis naticalor asagidaki cadvalds 6z oksini tapmisdir.

RESISTANT Enterococcus faecium 0.1301
Mycobacterium tuberculosis 0.0603
Yersinia pestis 0.0502
Dialister micraerophilus 0.0329
Dialister pneumosintes 0.0329
Staphylococcus warneri 0.0320
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RESISTANT Mycobacterium phlei 0.0281
Listonella anguillarum 0.0278
Mycobacterium phlei 0.0263
Bacteroides caccae 0.0254
Parabacteroides merdae 0.0245
Bacteroides uniformis 0.0170

Cadvaldon do goriindiiyii kimi on yliksok notico RESISTANT Enterococcus
faecium Ugln, on asagi notico iso Bacteroides uniformis bakteriyasina qarsi
gOstormisdir ki, bu da hamin birlosmoanin galocokds bakteriyalara qarst miibarizods
necs ohamiyyatli olacagini dncadan sdylomays imkan verir.

Odabiyyat
1. P.V.Pogodin, A.A.Lagunin, A.V.Rudik et.al., AntiBac-Pred: A web application for
predicting antibacterial activity of chemical compounds, Journal of Chemical Infor-
mation and Modeling, 2019, 59 (11), 4513-4518

METIL (Z)-4-(1-(2-(3,4-DIMETILFENIL)HIDRAZINILIDEN)-2-METOKSI-
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AntiFun programi vasitosi ilo 5000 nM-don asagi konsentrasiyada 38
g0Obalokdan birinin vo ya bir negasinin bdylimasinin qarsisini ala bilacayini prog-
nozlagdirmaga imkan verir. Sintez edilmis birlogsmalar Ugln bir doyar verilir ki, bu
da onun aktivliyini gostorir [1]. Yani kimyavi birlosmolorin ad1 sadalanan bakteri-
yalarin boyiimaSine manes t0rotmasi ehtimallari arasindaki farqi géstorir. Dayar no
godoar yiiksokdirsa verilon prognozun dogru olma ehtimali o qoadar yiksakdir. metil
(2)-4-(1-(2-(3,4-dimetilfenil)hidraziniliden)-2-metoksi-2-oksoetil)benzoat Ugln ey-
ni todgiqat aparilmig vo oldo edilmis naticolor asagidaki codvaldo 6z oksini tap-
migdir.
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Galactomyces geotrichum Ulkez

Epidermophyton floccosum 0.060

Cadvaldon do goriindiiyld kimi RESISTANT Galactomyces va geotrichum va
Epidermophyton floccosum gobaloyins garsi notico gdstormisdir ki, bu da hamin
birlogsmonin golocokdo gdbalokloro qarsi miibarizodo necoa ohomiyyatli olacagini
6ncadon sdylomays imkan verir.

9dabiyyat
1. W. Fasong, Y.Depo, R.Sanxiang et.al., Chemical Constituents Of Volatile Oil From
Leaves Of Cinnmomum Wilsonii And Its Antifun Gal And Antibacterial Activities In
Vitro, Plant Science Journal, 2000, 18 (4), 321

METIL (2)-4-(1-(2-(3,4-DIMETILFENIL)HIDRAZINILIDEN)-2-METOKSI-
2-OKSOETIL)BENZOAT UCUN ANTIRETROVIRUS FOALIYYOTININ
PROQNOZLASDIRILMASI VO HiV iLO OLAQOLi KOMORBIDLORIN

MUALICOSI
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UST- Umumdiinya Sohiyyo Toskilatmin (UST) verdiyi molumatlara goro
2017-ci ildo diinyada toxminan 36,9 milyon insan HIV/AIDS-lo yasayir. Bunun
qarsisini almaq Ugun sintetiklor torafindon bir sira dorman preparatlari sintez edil-
misdir, ancaq teasuf ki,mévcud dormanlar tam mialiconi tomin etmir, ciddi yan
tasirlor gostorir vo davamli stammlarin yaranmasina sabob olur. QUSAR komputer
programindan istifads edilmoklo miigayisali hesablama tocriibalori aparilir [1]. QU-
SAR modellari ilo hom birlosmonin HIV-1 hoadoflorine tasiri, hom do PASS kompii-
ter programi ilo I1V-la olagali xastaliklorin mialicasi ilo bagli bioloji faaliyyatlorin
giymatlondirilmoasi olds edilmisdir. AntiHIV-Pred- antiretrovirus foaliyyatinin
prognozlasdirilmas: vo HIV ila slagali komorbidlorin miialicasi ilo bagh tasirlori
aragdirir. Komorbid- bir xastads iki va ya daha ¢ox xastaliyin va ya tibbi vaziyyatin
eyni vaxtda olmasidir. metil(z)-4-(1-(2-(3,4-dimetilfenil)hidraziniliden)-2-metoksi-
2-oksoetil)benzoat tgiun AntiHIV-Pred todqiqi arasdirtlmig va naticalor asagidaki
cadvalds 0z oksini tapmisdir.

84


https://link.springer.com/article/10.1007/s10593-014-1496-1
https://link.springer.com/article/10.1007/s10593-014-1496-1

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

HIV Hodoflori Prognoz Naticalori
Hodof Doyor Ehtimal Totbig Domeni

Protease (HIV-1) pIC50 3.994 not in AD

HIV Komorbidlori Faaliyyst Spekirlori
Komorbid Pa Pi

Preneoplastik xastaliklorin miialicasi 0.625 0.014

In AD-do - birlosmo modellorin totbiq sahosine diisiir, out of AD - miirokkob mo-
dellarin totbiqi sahasindon konardadir.

Yuxarida Vverilon cadvali asagidaki kimi gohr etsok, Pa-aktiv olma ehtimalini, Pi-
geyri-aktiv olma ehtimalini géstorir. Pa>Pi olarsa bu o demakdir ki, HIV ilo olagali
komorbid xastaliklorin mualicasi Ugln faydali olmasi ehtimal olunan birlogmalor-
dir. pIC50 = -log (IC50). IC50 50% inhibas ii¢iin talab olunan birlosmanin konsent-
rasiyasinit oks etdirir- pIC50 doyeri no godor bdyiikdiirso, madds bir o qgader
gucluddr.

Cadvaldoki naticalordon do malumdur Ki, metil(z)-4-(1-(2-(3,4-dimetilfenil)hidrazi-
niliden)-2-metoksi-2-oksoetil)benzoat Preneoplastik xastaliklorin mialicasinds isti-
fados oluna bilor.

9dabiyyat
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PREDICTION OF ACTIVITY SPECTRA FOR 1,2-BIS(2-(3,5-
BIS(TRIFLUOROMETHYL)PHENYL)HYDRAZINEYLIDENE)-1,2-BIS(4-
METHOXYPHENYL)ETHANE

Ulviyya Askerova, Gulnar Atakishiyeva, Ilaha Bunyatova,
Nigar Ahmedova, Namiq Shikhaliyev
Baku State University
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The PASS (Prediction of Activity Spectra for Substances) estimates the
probable biological activity profiles for compounds under study based on their
structural formulae.
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Fig. 1. The molecular structure of 1,2-bis(2-(3,5-bis(trifluoromethyl)-
phenyl)hydrazinylidene)-1,2-bis(4-methoxyphenyl) ethane

A computer forecast of its biological activity was carried out for the syn-
thesized product using available online services [1]. Possible therapeutic effects
and mechanisms of action were predicted using the PASS Online program
(http://mvww.way2drug.com/PASSOnline ), and the acute toxicity values for LD50
rats were determined using the GUSAR Online program (http://www.way-
2drug.com/gusar / acutoxpredict.html ). At the first stage of screening of synthe-
sized drugs, acute toxicity (LD50) is determined as a mandatory parameter in four
forms of administration into the bodyintraperitoneal route (IP), intravenous route
(1V), oral route (Oral), subcutaneous route (SC).

Rat acute toxicity predicted by GUSAR

Rat IP LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50

0,3370utAD -0,755 in AD 0,322 in AD 0,416 out of AD

Rat IP LD50 Rat IV LD50 Rat Oral Rat SC LD50
(mg/kg) (mg/kg) LD50(mg/kg) (mg/kg)

15670ut of AD 126,700 in AD  1513,0in AD 1879 out of AD

Acute Rodent Toxicity Classification of Chemicals by OECD Project

Rat IP LD50 Rat IV LD50 Rat Ora ID50 Rat SC LD50
NonToxic out of . . Class 5 out of
AD Class4 inAD Class4 in AD AD

The prognosis of acute toxicity of the obtained compounds for rats showed
that these substances are non-toxic or low-toxic.
1. Predicted inhibition towards viral proteins,
The antivirus allows the user to predict whether a chemical compound can
suppress the activity of 66 proteins of 56 viruses at concentrations below or equal
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to 10,000 nM/, Pa=0.68 reflects the similarity of the predicted molecule with the
structures of molecules that are most typical in the subset of "active substances™ in
the training set of activities for the Dengue virus.
2. Prediction of substrate’s and metabolite’s specificity to the biotrans-
formation enzymes.

Prediction of interaction with 18 cytochrome P450 and UGT isoforms:
CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP3A4, UGT1A10, UGTI1AL,
UGT2B7, UGT1A7, UGT2B15, UGT1A8, UGT1A4, UGT2B17, UGT2B10,
UGT1A3, UGT1A9, UGT1A6, UGT2BA4.

Prediction of the specificity of the substrate and metabolite to the biotrans-
formation enzyme showed activity against enzymes: 2A6 (p,=0.70) -the main en-
zyme responsible for the oxidation of nicotine and cotinine, 2E1 (p,=0.64)- respon-
sible for the breakdown of many toxic chemicals from the environment and carcin-
ogens entering the body, 2C9(p,=0.63)-playing a significant role in metabolism by
oxidation of both xenobiotics and endogenous compounds and 1A2(p,=0.54)- in-
volved in the metabolism of xenobiotics in the human body.

Reference
1. D.AFilimonov, A.A.Lagunin, T.A.Gloriozova et.al.,Prediction of the biological activ-
ity spectra of organic compounds using the PASS online web resource, Chemistry of
Heterocyclic Compounds, 2014, 50, 444.

PREDICTION OF ACTIVITY SPECTRA FOR (N,N"-BIS(4-
CYANOPHENYL)-4-(DIMETHYLAMINO)-N*-(4-
(DIMETHYLAMINO)BENZYL)BENZOHYDRAZONOHYDRAZIDE

Ulviyya Askerova, Gulnar Atakishiyeva,
Ilhama Safarova, inci Seyidzada, Khatira Garazade

Baku State University
askerova.ulviyya.69@gmail.com

One of the most important tasks of modern chemical science is to establish
dependencies between the structure and properties of substances. At the first stage
of screening of the synthesized (N,N"-bis(4-cyanophenyl)-4-(dimethylamino)-n'-
(4-(dimethylamino)benzyl)benzo hydrazonohydrazide acute toxicity studies were
conducted and LD50 parameters were determined [1].
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Fig. 1. The molecular structure of (N,N"-bis(4-cyanophenyl)-4-(dimethylamino)-N'-(4-
(dimethylamino)benzyl)benzohydrazono hydra-zide
Prediction of acute rat toxicity for four administration routes.

The table below shows the data on the minimum doses and toxicity class of
the compound, depending on the form of administration into the body -
intraperitoneal route (IP), intravenous route (IV), oral route (Oral), subcutaneous
route (SC).

Rat acute toxicity predicted by GUSAR

Rat IP LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50

(mmol/kg) (mmol/kg) (mmol/kg) (mmol/kg)
0,101inAD  -0,813inAD 0,188 inAD %SB out of
Rat IP LD50 Rat IV LD50 Rat Oral LD50 Rat SC LD50
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
760,300 out

419,40in AD 81,250 in AD 814,400 in AD
of AD

Acute Rodent Toxicity Classification of Chemicals by OECD Project

Rat Oral
Rat IP LD50 Rat IV LD50 LD50 Rat SC LD50
Class 4 out of

Class4 inAD Class4in AD Class 4 in AD AD

This compound belongs to Class 4 and can be investigated as a potential
drug

Prediction of metabolism sites for pharmacological agents.

The identification of metabolic sites (COM) on molecules and the structure
of their metabolites may be important for the creation of molecules with the neces-
sary metabolic properties and will help eliminate vulnerabilities in the proposed
drug molecules.
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CYP3A4
Atom number Rang “ Delta P
19 1 0.918
20 2 0.918
30 3 0.918
31 4 0.918

Studies have shown that atoms 19,20, 30 and 31 can be active against
((CYP) 3A, which is common in humans, is responsible for the metabolism of ap-
proximately 60% of currently known drugs.

Reference
1. D.AFilimonov, A.A.Lagunin, T.A.Gloriozova et.al.,Prediction of the biological activity
spectra of organic compounds using the PASS online web resource, Chemistry of Het-
erocyclic Compounds, 2014, 50, 444.

SYNTHESIS AND BIOLOGICAL ACTIVITY
INVESTIGATION OF NOVEL SCHIFF BASE
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Schiff bases are formed through the condensation of primary amines with
carbonyl compounds. The defining characteristic shared by these compounds is the
presence of an azomethine group, which has a generic formula of RHC=N-R1. In
this formula, R and R1 represent alkyl, aryl, cyclo alkyl, or heterocyclic groups that
might have different substituents. These compounds are alternatively referred to as
anils, imines, or azomethines. The synthesis of Schiff bases is commonly achieved
by the nucleophilic addition of the NH2 group to the C=0O of the aldehyde, result-
ing in the formation of a hemiaminal compound under azeotropic reflux conditions.
This process involves the simultaneous elimination of water, followed by dehydra-
tion to produce an imine [2]. They are extensively utilized for industrial purposes
and also possess a wide array of uses as antioxidants. They can be employed by
transferring electrons to counteract free radicals, therefore inhibiting oxidative
harm. The addition of Schiff bases to formulations or materials, such as polymers
or coatings, might augment their antioxidant capacity. In addition, Schiff bases can
be produced and examined for their potential in scavenging reactive oxygen spe-
cies in biological systems, which can contribute to antioxidant therapy[4]. Schiff
bases have demonstrated their potential as valuable components for the develop-
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ment of antimalarial medicines [ 1]. A set of Schiff bases were created, purified,
analyzed, and tested for their ability to kill human cancer cells. The cells were
treated with different amounts of these Schiff bases, and the vitality of the cells
was assessed. Some members of the series showed significant anticancer activities
when tested in a laboratory setting. The structures of the produced compounds
were determined using spectroscopic techniques such as FT-IR, 1H NMR, 13C
NMR, as well as elemental analysis. The structure-activity relationships suggest
that the presence of electron-donating groups on the phenyl ring of Schiff bases
increases their activity. However, Schiff bases with electron-withdrawing substitu-
ents on the phenyl ring exhibit reduced activity [3].

Taking into account above-mentioned, the novel 5-nitro salicylaldehyde
based azomethine was synthesized by simple condensation reaction. The structure
of the investigated compound was investigated by proton and carbon NMR. In ad-
dition, antimicrobial activity of the synthesized compound was investigated against
various bacteria, which revealed the more potent activity in comparison with anti-
biotic.
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try Research. 2013, 22, 1604-1617.
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Schiff bases are chemicals that can be easily synthesized and have a wide
range of structures. They are commonly formed by a simple reaction between an
aldehyde or a ketone and primary amines. Schiff bases consist of an azomethine (-
C = N-) bond that connects two or more physiologically active aro-
matic/heterocyclic structures, resulting in the formation of diverse molecular hy-
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brids with intriguing biological characteristics. Schiff bases are a widely studied
group of chemicals known for their intriguing biological characteristics. Schiff ba-
ses are highly adaptable ligands that can form complexes with a wide range of d-
block metals and lanthanides[1]. The presence of an unshared pair of electrons in a
sp2 hybridized orbital of the nitrogen atom in the azomethine group has notable
chemical and biological consequences, as evidenced by several investigations. Be-
cause of their simple preparation, versatile synthesis, and the distinctive feature of
the C=N group[3]. Schiff bases (SBs) find wide-ranging uses in various domains,
including analytical, inorganic, and organic chemistry. These substances have sev-
eral applications, such as coloring agents, substances that speed up chemical reac-
tions, stabilizers for polymers, substances that emit light and can detect chemicals,
substances that help convert CO2 into a more stable form, additives for lubricants,
and potential usage in solar energy applications.Various chitosan-based conjugates
have been investigated to augment the antibacterial efficacy of chitosan. Further-
more, the utilization of SB nanoparticles may enhance their antibacterial efficacy.
In this work, we present a comprehensive analysis of the antibacterial and antifun-
gal characteristics of SBs and chitosan-based SBs, as well as SBs that have been
modified with nanoparticles. A comprehensive evaluation of the most pertinent and
up-to-date literature was conducted for this specific objective. Recently, there has
been data presented regarding the anticancer effects induced by SBs. Some SBs
have been observed to exhibit antibacterial and antifungal properties. Sulfobetaines
are cost-effective substances that can be readily produced. These materials have
structural and electrical characteristics that make them suitable for use in several
research areas, including analytical, inorganic, and organic chemistry. Furthermore,
their ability to combat bacteria, fungi, cancer, block urease, and serve as antioxi-
dants has been extensively shown. Furthermore, SBs have demonstrated anti-
glycation properties, as well as anti-inflammatory, anticancer, antiviral, antipyretic,
and anti-HIV-1 capabilities [2].

The new 1,4-bis(3-aminopropoxy) butane based azomethine was created via
straightforward condensation reaction. The composition of the researched com-
pound was explored by proton and carbon NMR. Furthermore, antibacterial activi-
ty of the researched compound was investigated against diverse bacteria, demon-
strating its greater potency when compared to antibiotic.
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Molumdur ki, molekulunda azot atomu vo mirokkab efir grupu olan
kikurdlu Gzvi birlogsmalor genis totbiq sahasino malikdirlor [1,2].Bu birlosmalori
sintez etmok (cln olverigli siillardan biri baglangic madds kimi merkaptosirko
tursusunun efirlorinden (HSCH2COOR; R-alkil radikalidir) istifads olunmasidir.

Merkaptosirke tursusunun efirlori osasinda ¢oxlu sayda iizvi birlogsmalor
alinmisg, onlarin antikorroziya, antimikrob vo yaglayict xassaloro malik olduglari
askar edilmisdir.[3]. Bu birlosmolor igorisinds siirtkii yaglarinin keyfiyyatini
yaxsilagdiran ¢oxfunksiyali xassays malik maddslar vardir [4].

Qeyd olunan tatgiqatlarin davami kimi,merkaptosirka tursusunun etil efirinin
(MSTEE) formaldehid vo N-metilanilinlo, benzaldehidls, homginin malein
tursusunun dimetil efiri ilo reaksiyalar1 oyronilmis va molekulunda muxtalif
funksional gruplar olan kikurdll Gzvi birlasmalor sintez edilmisdir.

Miayyan olunmusdur ki, trietilaminin katalizator kimi istiraki ilo,60-70°C
temperaturda MSTEE-nin malein tursusunun dimetil efiri ilo gqarsiligl tosiri
naticasindo etoksikarbonilmetiltiokohraba tursusunun dimetil efiri omoalo galir:

CH—COOCH,
HSCH,COOCH; + LCHekN  CHs—C—CH,—S—CH—COOCH,

CH—COOCH,
0 CH,—COOCH,

MSTEE ilo formaldehid vo N-metilanilinin reaksiyasi katalizatorun istiraki
olmadan bas verir; reaksiya metilfenilaminometiletoksikarbonilmetilsulfidin
alinmast il naticalonir:

HN-CH,
HSCH,COOCHs + CH,0 + E—— C:HE‘07(|:|7CH2’37CH:"N7CHJ
O O

Askar edilmisdir ki, n-toluolsulfotursusunun katalizator kimi istiraki ila
MSTEE benzaldehids qarsiliqh tesirds olub di(etoksikarbonilmetiltio)metilbenzol
omolo gatirir:
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SO
/©/ CH(SCH,COOC,Hs),
H CH,
HSCH,COOCHs+
2 2115 \\

0

Sintez olunan maddslorin qurulusu molekulyar refreksiyalarin giymotlori vo
1Q-spektrlarinin malumatlari ilo tosdiq edilmisdir.
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AIMWJIMPOBAHUE JTUMEJOHA XJIOPAHI'MIPUJTAMUA
KAPBOHOBBIX KHCJIOT

Baxtusp Araes, Hypiana CagbixoBa, Uckengep Mamenos,
Bajex Ucmaniios, Hugransr FOcy6oB

Baxunckuii I'ocyoapcmeennwiii Yrusepcumem
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OO011en3BeCTHO, YTO ATKWIMPOBAHUE U AlMIMPOBAHUE B-TUKapOO-HUIBHBIX
COCJIMHEHHUH MPOTEKAET MO JBYM BO3MOXKHBIM HAIPABICHUSAM 00pa3yst MPOAYKTHI
C- u O-xonacHcanuu. B manHo# paboTe anmmiInpoBaHHWE AWMEIOHA MIPOBOIUIIACH
XJIOPAHTHIPHUIAMH MOHOXJIOPYKCYCHON KHCJIOTBI, TPUXJIOPYKCYCHOUM KHUCIIOTHI, a
TAKKE XJIOPAHTUIPUIOM [3-OpOMIIPOIIMOHOBOM KUCIOTHI B TPUCYTCTUBUMN MTUPHIU-
Ha B 3¢upe.

B mepBbIX, ABYX cliydasix, UMEJI0 MECTO KOHKYPEHTHAs PEaKIHs IO JBYM
PEaKIMOHHBIM LIEHTpaM — IO aTOMYy YIJIEpoJa W KHUCIOpoaa oOpa3ys MPOyKThI
C(1)- u O-aumnupoBanus (2) B cOOTHOIIEHHH 4 : | COOTBETCTBEHHO.

o
Il
CclI—C—R
- e +
tnpuann, hup o
o o

o ¢} o OC—R
C
=
0® R
1a,6 2a,6
1a- R= CH,CI 2a- R= CH,Cl

14- R=CCly 24- R=CCly
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OOHapy>XeHO, 9TO 3TO COOTHOIIEHHE HE TOCTOSHHO M B 3aBUCHMOCTH OT
YCIIOBHSI TIPOBEICHUA (TeMIepaTyphl U BPEMEHN) MEHsSIeTCs B MOJIb3Y MpoaykTa C-
aIIINPOBaHUS.

JlonoaHUTENEHBIMH SKCIIEPUMEHTaMHU OBIIIO YCTAaHOBJIEHO, YTO NPOIYKTH O-
alMIMPOBAHUS TOJBEPrarOTCsl MOJ BO3ACUCTBHEM TEMIIEpPATyphl K IEperpyIu-
poBKe B poaykT C-auniInpoBaHus

OC—R (o)

0P S~r

Konnencarus nuMenoHa XJIOPaHTUAPUIOM B-6p0anonH0H030171 KHCIIOTHI
MPOBOAMJIACH B AHAJOTMYHBIX YCJIOBUSAX M OBUIM BBLACICHBI U3 3upHOU (a3l
MIPOIYKTHI aIlMUIMPOBAHUA 110 yriaepoay (3) u kucimopony (4), u3 BogHoH (a3el au-
MEJIOH €HOJIBHOW (POPMBI 5, 4TO MOATBEpKIaeTcss qaHHbIMUA SIMP 'H u BC cnek-
TpaMmu, a TaKxke peHTreHCprKTypHHM AHAJM30M.

CI—C—CH CH,Br
HpH i, 3:];1!4p
oc— CH,),Br O

0/ “(CH,),Br

3 4 5
OO0pazoBaHuie eHoMa 5 MOXHO pacCMaTpUBaTh Kak MPOJYKT THAPOIU3a CO-

enuHeHus 4
)/ii o _HoH +  BrCH,CH,COOH
i
o OC—CH,CHBr oH
H

IIponykr 3 B npucyrcrBun notama B JIMCO, B pe3ynbTate BHYTpUMOJIE-
KyJsspHOro O-aJKWINPOBaHUS NPEBpaIlaeTcs B IPOU3BOAHOE upaHa (6)

_KyCOy
“amco

" CH,CH,Br —CHZ—Br CH2
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CHUHTE3 3JIEKTPOKATAJ/IN3ATOPOB HA OCHOBE
HUKEJIA JIA DJIEKTPOJIN3A BO/IbI

AiirwoH 3eiinanoBa, YabBusi Kypoanosa

Unemumym Kamanusa u Heopeanuueckoti Xumuu umenu axademuxa M.Hazuesa
zeynalovaaygun777@gmail.com

Marepuan 31eKTpo/ia sSBISIETCS BaXKHBIM (PaKTOPOM B PEAKIIMU Pa3IOKEHHS
Bozxbl. MHOrHe OnaropofgHble MeTamisl 001aJa0T MPEBOCXOTHBIMH 3JEKTPOKaTa-
JUTHYECKUMH CBOWCTBAMHU TPU WCIOJIB30BAHUH MX B KaUECTBE DJIEKTPOIHBIX Ma-
TepHasoB, HO UX MIPUMEHEHHE OTPAaHINYEHO BBHICOKOH CTOMMOCTBIO.

[Mepexonuble MeTamIbl O0Jiee PACTIPOCTPAHEHBI B MIPUPOE, MEHEE TOPOTH U
MOTYT BBI3BIBATh MHOTOYHCIIEHHBIE OKHUCIHUTEIEHO-BOCCTAHOBUTEIFHBIE PEaKIIUN
13-3a X MepeMeHHOo# BajgeHTHOCTH [1]. Cpeau pa3nuyHBIX JIEKTPOTHBIX MaTepH-
QOB M3 MEPEXOAHBIX METAJUIOB OWHApHBIE HUKEIb-KOOATIbTOBBIE JJIEKTPOAHBIC
MaTepHajbl 00JaJal0T KaK BBICOKOM MPOBOAMMOCTBIO, TaK M BBICOKOH 3JIEKTPOXH-
MUYECKOH aKTHBHOCTHIO, TOCKOJIBKY OHHM MOTYT MPEOJ0JIeBATh HEIOCTATKU JIPYT
Ipyra 3a cdetr cuHepretuaeckoro dddexra [2]. [lo cpaBHEHHIO ¢ TPaTUITHOHHBIMU
METOAAaMHU CHHTE3a, METOJ IEKTPOOCAKICHHUS TTO3BOJISIET MOIYy4aTh MaTepHalIbl C
XOPOIIIO KOHTPOIHPYEMBIM COCTaBOM B Mopdoiorueii [3].

Tak B pabore [4] mpenyoXeH METOH MOIYYEHHS MEIKOKPHUCTAIUTMYECKUX
cwiaBoB Ni-Co ¢ pa3jiuuHbIM COJCPKAHUEM KOOAIbTa METOJOM HMITYJILCHOTO
3NEKTPOOCAXKCHUS. BBl HCCIe0BaHbl pa3IMYHbIE IPOLEHTHHIE COJEPIKAHUS
Co. IIpu onTUMaTbHOM COOTHOIIEHWH TONTydeHHBIN criaB Ni-Co MposBIIsiI X0po-
LIYIO NEKTPOKATUTHUECKYIO aKTUBHOCTh

B nmanHo# pabore cHATHEM JMHEHHBIX M LUKIMYECKUX MOJISIPH3ALMOHHBIX
KPHUBBIX UCCIIEZOBAHO COBMECTHOE OCAXKIEHUE HHUKEIS ¢ KOOAIhbTOM Ha MOIIOKKAX
n3 Ni 1 Pt U3 MET0YHO-TIUIIMHOBOTO 3JIeKTpoinTa. M3ydeHo BIusHIE KOHIIEHTpa-
LIMM OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOJINTA, TEMIIEPATypbl, CKOPOCTH pPa3BEPTKU
MOTEHIIMAIa Ha TPOIIECC COBMECTHOTO OCAXIEHHUS. YCTaHOBJIEHO, YTO IIPOIECC
COBMECTHOTO OCAKICHHUA KOHTpoimpyeTcs Mud¢dy3nOHHON KHMHETHKON W TPOMC-
XOAMUT aHOMaJIbHO. [TocKoNIbKy OcaxieHne KoOanbTa MPOUCXOIUT OJHOBPEMEHHO C
BOJIOPOJIOM, Ha TPaHUIIE pa3ziena o0pazyercsi THAPOKCUA KobanbTa. DTO 3aMeasIsieT
MIPOIIECC OCAXICHUSI HUKEJS M YCKOPSET MpoIecc OCaKAeHUI kobanbra. B aiex-
TPOXUMHH CIUIaBBI C MpeoOiagaHueM MeHee OJIarOpOJHBIX METAIIOB CYHTAIOTCS
aHoManbHBIMH. M3 3THX NBYyX METalJIOB HUKENb SBJIsETCS Ooyiee OnaropoaHbIM
METaJIJIOM, U €r0 COJIep)KaHHe B OCaJKax JIOJHKHO OBITH BBINIE, YeM y KOoOalsbTa.
Jlaxxe mpy BRICOKHMX KOHIIEHTPAIHAX HUKEIS B 3JIEKTPOJIUTE COAEpIKaHNEe KoOambTa
B KOHEYHOM TPOJYKTE OBLIO BBIIIE, YeM HUKENS, YTO COTTIACyeTCs C UCCIIeOBaHH-
SIMH [5] 1O COOCaXACHHUIO HUKEISA C KOOATHLTOM.

PentrenoazoBbIM aHANM30M YCTaHOBJIEHO, YTO W3 IICNOYHBIX TIMIMHOBBIX
AIIEKTPOJIUTOB OCAKIAIOTCS TBEpIbIe pacTBOphI Ni-Co, 00s1aaromue IeKTPOKaTaII-
TUYECKMMH CBOMCTBaMH B pEaKklWHU Pa3ioKe€HHs BOJABI C KaTAIUTHUYECKOW aKTHBHO-
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CThIO CHHTE3UPOBAHHBIX B HEUTPAJILHOM Cpelie BhIIIE KaTaTUTUYECKOW aKTHBHOCTU
KaK HUKCJIA TaK U IINIaTUHBI.
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PIROLIiZ PROSESININ YAN MOHSULU-YUNGUL QATRANIN
METAL-UZVi OSASLI KATALIiZATORLA EMALI

Safige Oliyeva

akademik M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu
e_colifefutur_e@mail.ru

Etilen neft-kimya sonayesinin an vacib araliq mohsulu va bir gox mohsullarin ge-
nis ¢esiddo hazirlanmasi liglin asas xammaldir. Polietilen, elilen dixlorid, etilen oksid,
etilbenzol, vinilasetat etilendon hazirlanan kimyavi mahsullardan bir negasidir ki, on-
lardan son mohsul kimi gida gablasdirmasi, film lentlori, oyuncaglar, butulkalar, boru-
lar, antifriz, xalcalar, izolyasiya, moisot ogyalari istehsal olunur [1,2]. Etilens artan
tolabati 6demok (icin global migyasda istehsal kaskin artir. Prognoza gors, orta hesabla
2035-ci ilo gador bazan tarazlagdirmagq tctin ildo 75 milyon tona godar hipotetik gica
ehtiyac olacaq ki, bu da piroliz zavodlarina gevrilorak ildo dérd zavodun istismara ve-
rilmasi demokdir [3,4]. Etilen istehsali zamam osas mohsullarla yanasi maye yan
mohsullar ylingul vo agir qatran da amalo galir ki, onlarin miqgdart piroliz rejimindan,
piroliz zamani gétiiriilon Xammalin nviindon asili olur vo maksimum 25%-o godor
yungul piroliz gatran1 vo 10%-2 godar agir piroliz gatran1 amolo galir. 2021-ci ildo
Azarbaycanda 707 min ton xammal piroliz olunmus vo 168402 ton etilen, 146396 ton
propilen, 142289 ton ylingul gatran va 34878 ton agir qatran istehsal olunmusdur. Bu
isa asas mohsullar (etilen va propilen) izra 44.5% vo maye yan mohsullar tizrs 23.81%
(yUngul gatran) va 4.93% (agir gatran) istehsal glicii demoakdir [5-7]. Hal- hazirda etilen
istehsalinin asasini miixtalif ndv karbohidrogen xammallarmin pirolizi toskil edir. Eti-
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lenin zaman iralilodikcs artan istehsali vo neft-kimya senayesinin bu sahesinin giindan
glina inkisafi piroliz zamani ayrilan yan mohsullarin emal problemlorini aktual edir.
Aydin masaladir ki, bu sahanin inkisafi va etilen istehsalimin artmasi amalo galon yan
mohsullarn migdarmin da artmasi demokdir. Istehsal tizra olan hesabatlarda géstarilon
yiksok ragamlar yan mohsullarin emal texnologiyalarinimn islonilmasine zemin yaradir.
Diinya tacriibasinds benzol istehsalinin toxminon yarisini yiingiil qatranin emali togkil
edir [8]. Benzoldan asasan etilbenzol vo kumol istehsal olunur. Etilbenzol butadien-sti-
rol kaugukunun istehsalinda monomer kimi istifads olunur. Kumol iso oktan adadini
artirmaq Ucuin yanacaq komponenti kimi istifads olunur, eyni zamanda aseton va fenol
istehsalinda osas xammaldir [9].

Cari todgigat isindo etilen istehsalinin yan mohsulu olan ylingil gatranin
torkibi otrafli sokildo Gyronilmis, laboratoiyada sintez olunmus vo diinya prakti-
kasinda istifado olunan giymatli katalizatorlarla miigayisado emal prosesini daha
somarali edon toluol asasli aliiminium kompleks katalizatoru ilo katalitik emal
olunmusdur. Yingul gatranin torkibinds olan alkil benzol téramolori dealkillosmo
proseslari hesabina benzola ¢evrilmisdir. Sistemds benzolun maksimal artimina
mivafig optimal katalizator migdar1 vo prosesin rejimi mioyyanlosdirilmisdir.
Ucmorhaloali rektifikasiya prosesinds benzol fraksiyasmin qatihig: yiiksoldilmis vo
son morhoalods (azeotrop qovularaq) yiksok temizliys malik benzol alinmisdir.
Rektifikasiya prosesinin sonunda galan qaligin neft polimer gatrani ils zongin oldu-
gu todqig olunmusdur. Bu, emal olunaraq kub galigindan izolyasiya materiallarinin
istehsalinin miimiikiinlitytinii gostarir va hal-hazirda, bu sahads darinlosdirilorak va
genislondirilorok todgiqat islori aparilir. Prosesin katalizatorun sintezini 6ziinds eh-
tiva edoan vahid prinsipial texnoloji sxemi toklif olunur.
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Hg METALININ SU HEYVANLARINA TOKSIKOLOJIi TOSIRININ
OYRONILMOSI

Kamals 9liyeva, Bahar 9lizads, Amina Allahverdiyeva

Baki Doviat Universiteti
amishka.ak@mal.ru

on tollikali metallardan biri civadir. Coxlu sayda civo torkibli UGzvi
birlogsmolor var ki, onlarda metal atomu karbon atomu ilo birlosmis olsun. Karbon
Vo Civo atomlari arasindaki olags ¢ox davamli oldugu tigiin, su, zoif tursular vo
osaslar torafindon qirilmaga moruz qalmur.

Civonin (zvi birlosmalarindon canli orqanizmlori t¢in daha gox tohliks
yardan civenin qisa zincirli alkilcive birlosmoloridir. Bu birlosmoalards civo metil,
etil vo pronil qruplarindan, xiisusi ilo metilciva, karbon atomuna baglanir.

Metilcivo canli organizmloardo toksiki saviyyslora godor aktiv va tez top-
lanmaq gabiliyystino malikdir. Tobiotdo bu birlogsmonin amolo goalmasi biotik
proseslar naticasinds bas verir. Otraf mihits daxil olan diger civs birlogsmalarindon
amolo golma ehtimali oldugu tgiin, antropogen ¢irklonma tobistdo metilcivanin
Soviyyasinin artmasina dolayi da olsa, sobob ola bilir.

Baliglar torofindon Hg metalinin daha ¢ox yigilmasi ilk névbads suyun
ronginin artmasi vo pH doayarlori asagi olan géllordo bas verir. Civa birlosmolori su
heyvanlarinin orqanizmins gida, su vo torpagdan daxil ola bilir. Lakiin bu heyvan-
larda metalin yigilmasi samaraliliyi, yoni saviyyalor vo yigilma amsallart iizra,
gida ilo daxil oldugda daha yiiksak olur. Qidada cive metalinin tizvi vo geyri-Uzvi
birlosmolari xargongkimilarin mohsuldarligina miisbat tosr gostordiyi halda, nasillor
boyu onlarin 6lsiisiiniin azalmasina sobob olur.

Aparilan tocrlbalordon belo noticalor ¢ixartmaq olar ki, su heyvanlari
torafindan civenin yigilmasi miixtalif manfi tosirlora gotirib ¢ixarda bilar. Tabii
soraitlords sag qalma, mohsuldarligin va Olgllorin azalmasi, fordi hiiceyralarin bio-
kimyavi parametrlorinds, baliq balalarinin strukturunda vo funksiyalarinda patoloji
doyisikliklorin basg vermasi, heyvan populyasiyalarinin hayat gabiliyystinin azal-
masina sobob ola bilor.
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GeSe NUMUNOSIN® STIBIUM VO VISMUT ASQARI OLAVO
ETMOKLO ALINAN MATERIALIN TOPOLOJI IZOLYATORLAR
XASSOLIRININ TODQIQI

Nag Yaqubov, Yasin Cafarov, Rana Zalova, Kamals Oliyeva

Baki Doviat Universiteti
nagiyaqubov@rambler.ru

Topoloji izolyatorlar kvant mexanikasinin yeni kasf edilmis elmi aragdirma-
larinn on vacib istigamatlarindan biri olub, yiksak texnologiyalar tg¢iin ¢ox giymat-
li materiallarin alinmasinda mihiim yer tutur.

Alternativ enerji monbalori, milki vo harbi sonaye, ham¢inin, informasiya
texnologiyalar ii¢iin yuxarida geyd olunan innovativ materiallar arasinda topoloji
izolyatorlarin xiisusi yer var. Maddonin bu xususi kvant hali comi bir negs il 6nca
kosf edilmisdir vo onlarin aragdirilmas: yiiksok texnologiyalar fizikas: vo kimyasi
sahasinds hazirda an prioritet mosalolordan biridir.

Almmis 10 gram germanium monoselenidin (GeSe) monokristallarini  bes
hissaya (har bir niimuns 2,0 gram olmagla) bolub, onlardan I-ni tomiz GeSe kimi,
Il vo Il GeSe niimunasina stibium vo vismut asqart  0,10%, IV vo V GeSe
nlimunasina stibium vo vismut asqari 0,15% olave etmoklo alinan materialin topo-
loji izolyatorlar xassalari 6yranilmisdir.

GeSe nlimunasina stibium agqar1 (0,10%) olavs edilmis vo alinmig naticalor
tomiz GeSe nimunasi ilo migayiss edilmis, miioyyan olunmusdur ki, tomiz GeSe
nlimunasina nishaton 0,10% stibium asgar1 slavs olunmus GeSe niimunasinds Fer-
mi saviyyasi daha boylk (yani hocmdo dielektirik xasss yiiksokdir), kegiricilik zo-
nasi iSa nisbaton az (yani sathdo kegiricilik) olmasi miioyyan edilmisdir.

Monokristalin III-hissasina  0,10% vismut asqari alave olunmus vo malum
olmusdur ki, bu nimunadsa Fermi saviyyasi, geyd olunan 0,10% stibium asqar1
olavo edilmis orintio nisbaton az, kegiricilik zonasi iso nishoton yliksok olmusdur.
Monokristalin IV, V -hissasino 0,15% vismut vo stibium agqar1 olavo edilmis,
alinmis naticalor geyd olunan nimunalarle mugayiss edilmisdir.

Noticodo muoayyan edilmisdir ki, GeSe nlimunasina slavo olunmus 0,15%
vismut asqar1 topoloji izolyatorlar(TI) kimi daha effektiv material hesab oluna bilor
(glinas enerjisi cevirici kimi). Ancag bu materiallarda keciricilik yliksok olsada,
enerji saxlama gabiliyysti uygun stibium agqarina nisbaton yiiksak deyil.

Almmis bu materiallar- topoloji izolyatorlar (GeSe), glinos enerjisi ceviri-
cilori Uglin daha effektiv fotovoltaik materiallar kimi daha genis tatbiq sahasi tapa
bilor. Bu materiallarin alinmasinda baza fazalari kimi metallarin xalkogenidlo-
rindan va onlar asasinda goxkomponentli fazalardan istifads olunur.

Onlar kristalin hacminds deyil, sothi boyunca horakst etmoklo kvant spin
Holl effekti niimayis etdirir. Bu halda spinlari oks olan elektronlarin horokat isti-
gamatlori muxtalif olur. Kvant spin Holl effektinin bu Gstiinliyd keyfiyystco yeni
elektronikanin — spintronikanin tosokkil tapmasina real imkan yaradir. GeSe-nin
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bosluq va tok sayda relyativistik Dirak fermionlar1 oldugundan, onlarin kiitlasi izol-
yasiya olsa da, sothlordoa elektrik corayani kegira bilir.

9dabiyyat
1.  A.M.Moore, The Birth of Topological insulators, Nature, 2010, 464, 7286
2. MW. A. KammyHos, B. E. Poranmun, Ontrdeckue cBoiicTBa 1 00J1aCTH IPUMEHEHUS Tep-
MaHus B poTonmke, @otoHnka, 2019.

BY2X3 — ErzXs (BY — Sb, Bi ; X — Se, Te) SISTEMLORINDO KIMYOVI
QARSILIQLI TOSIRI

Saba Mem madova, Fuad Sadiqov,
Zakir Ismayilov, Yegana Caforova

Baki Doviat Universiteti
zakir-51@mail.ru

Arsen yarimqrup elementlori ilo erbium xalkogenidlori miixtalif yarimkegiri-
cilor sinifino aiddilor [1-3], hansilar ki, komponentlarin elektron quruluslar1 kaskin
farglonirlor. Bunlar osasinda yeni materiallarin alinmasi aktual massladir vo
gostarilon sahads fundamental axtariglar talab edir.

Sistemin orintilorinin sintezi tgtin ilkin komponentlor asagidaki tomizlik mar-
kasinda istifado edilmisdir : Er-Ern-O" metallik markada, Sh, Bi, Se — “B-4" mar-
kasinda , Te iso TeAr- markasinda.

Sistemin arintilori Sh,Ses, Sb,Tes Bi,Ses va BiyTes sistemin arintilori  Sbh,Ses,
Sh,Tes, BirSes vo BiyTes ligaturlarindan, ErpXs —iin stexiometrik torkibina uygun
Er,Se, Te elementlorindan istifado edilorok 1000-1250K temperaturda torkibdon
asil1 olaraq havas 10 Pa qodor seyroklosdirlmis.

Qrafitlogdirilmis kvars ampulalarda sintez edilorak hazirlanmigdir.

Icarisonda Se olan orintilori partlayisin qarsisim almagq Ggtin iki temperaturlu
vizual kombins edilmis metodla sintez edilmisdir. Sintezdan sonra ampulalar
sindirilaraq igorisindoki maddolor arilib toz halina kegirilmis, sonra ytksok tozyiq
(200 g/sm®) altinda sixilaraq hob halina salinmis vo mufel sobasinda DTA natico-
sina asasan ¢okilmis termo-gramlardaki termiki effektlors gérs solidusdan 70-100K
asag1 temperaturlarda 30 gln termiki emal edilmis vo hamin maddalor yenidon
arilorak toz halina salinmig va sixilaraq hob soklinda homin rejimd. 450 saat or-
zindo termiki emal edilmisdir. Termiki emaldan sonra niimunalor DTA, YTDTA,
RFA, MQA, mikrobarkliyin o6lgtlmasi Usullar1 ilo todgiq edilmis vo alinmig
naticalars asasan sistemlarin hal diagramlari qurulmusdur (sokil 1 a,b,c) (2-a,b,c).

Miayyoan edilmisdir ki, sistemlards qarsiligli tasirin xarakteri oxsardir (cadval
1). Bitin sistemlordo ErB'Xs (BY — Sh, Bi ; X-Se,Te) tipli birlogsmalor peritektik
cevrilmo reaksiyalari ils alinan va inkongruent ariyirlar.

M+Er, X3 ErB'Xs (B'-Sh,Bi; X-Se,Te)

Cadval 1.ErB*X; tipli birlasmalarin bazi fiziki-kimyavi parametrlori
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Birlos  ©moalogalms orima  Mikroborklik  Sixliq Faza

moa xarakteri T.K mPa torkibi
g/sm?
ErSb kongruent 1100 1850 4,85 BIr
Ses fazali
ErSb - 1285 2750 6,75 BIr
Tes fazali
ErBIS - 1050 1950 6,95 BIr
€3 fazali
ErBi Bir
Tes - 1145 2350 7,36 fazall
Odabiyyat

1. E.Cemoskova, R.Todorov, Z. Cermosek Et.a Thermal properties and the structure of
amorphous Sh,Ses thin film, J. Therm. Anal. Calorim. 2014, 118, 105-110

2. V.L Deringer, R.P. Stoffel, M. Wuttig and R. Dronskonoski Vibrational properties and
bonding nature of Sh,Se; and their implications for chalcogenides materials, Chem.
Sci., 2015, 6, 5255-5262

3. Y.C. Chiu, T.N. Mandal, W.S. Yang et. al. Sh,Ses sensitized inorganic-organic hetero-
junction solar cells fabricated using a single cource pcesurcor, Angew. Chem. Int. Ed.,
2014, 53, 1329-1333

CeNi-LaNi FAZA TARAZLIGI

Ziyafat Muxtarova?, Ixtiyar Baxtiyarh’,
Vilayat Mammadov!, Aytan Abdullayeva?

Y akademik M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu
2Azorbaycan Memarlq va Insaat Unversiteti
vilayetmemmedov1980@mail.ru

Kegoan asrin 70-ci illarindo formula edilon hidrogen energetikasi alternativ
enerji manbalarinin ekoloji vo iqtisadi baximdan an prioritet istigamatlorindan biri
hesab olunur [1].

Qeyd etmoak lazimdir ki, hidrogenin on Ustlin xisusiyysti ondan ibaratdir ki,
onun vahid kiitlays diison enerjisi 120,4 mc/kqg, benzinin vahid kitloys diison
enerjisi isa 46 mc/kq, yani hidrogenin enerjisi benzindan togribon 3 dafo goxdur.

Lakin, hidrogenin saxlanmasi, akkumlyasiyasi, dasinmasi vo yanacaq Kimi
yandirilmast prosesindo mioyyan texnoloji vo elmi masalolor halo do tam
dyranilmomisdir. Kegon oasrin axirlarindan baslayaraq keg¢id elementloarinin, xisusi
ilo lantanoidlorin metal orintilorin vo intermetallik birlogsmalarinin hidrogen (giin
effektiv adsorber olduguna vo nisbaton asagi temperaturda desorbsiya zamani
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yuksak tomizlikdo hidrogenin ayrilmasina géra todgiqatgilarin bu sahoys maragi
daha da artmigdir.

Hidrogenin akkumlyasiyas1 tgiin yeni effektiv intermetallik orintilorin
axtaris1 baximindan Ce-Ni-La t¢li sistemindon CeNi-LaNi kasiyinds faza tarazlig
fiziki-kimyavi metodla totqiq edilmisdir [2,3].

Sintez Gglin ylksok tomizliys malik elementlordon istifado olunmusdur.
Niimunolor sintez pecgindo 1000°C temperaturda xisusi sintez rejimi ilo sintez
edilmisdir. Sintez edilmis niimunolor 450°C temperaturda 500 saat muddotindo
homogenlosdirilmisdir.

Sistem DTA va PFA analizi vo mikrobarkliyin, sixligin 6l¢iilmasi ils totqiq
edilorak, kasiyin faza diaqrami qurulmusdur.

|
n |

“_‘;:‘_-.'.:/_'"'-r‘f‘fj‘—:) L

620 \ I

s §  CeNi

Sokil. CeNi— LaNi sisteminin hal diaqrami

Miayyan olunmusdur ki, sistem kvazibinardir vo evtektik tiplidir. Sistemin
likvidusu uygun olaraq LaNi vo CeNi-in ilkin kristallasmasini oks etdiron,iki
oyridon ibaratdir. Hor iki komponent ssasinda miisahido olunan a ve f§ bark
mohlullarin sarhadlari dagiglosdirilmisdir. Miioyyan olunmusdur ki, sistemds LaNi
osasinda (a) 20 mol% CeNi, CeNi osasinda iso ( 8) 12 mol% LaNi hall olunur.
Solidusda, 12 mol%-don — 80 mol% CeNi qatiliq intervalinda LaNi vo CeNi
fazalarinin birgo kristallasmasi bas verir. Evtektikanin koordinatlari 50 mol% La-
Ni, t - ru ise 620-dir.

Belalikla, miayyan olunmusdur ki, Ce-Ni-La U¢li sisteminin CeNi-LaNi
kosiyi kvazibinardir vo evtektik tipdadir. Hoar iki komponent ssasinda mohdud
qatiligda hoallolma sahasi vardir.

9dabiyyat
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170.
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HHUKEJIEBOM JJIEKTPOJE TePMETHYHOIO IIEIOYHOIO AKKyMYJATOpa , DJIEKTPOXUMHYE-
ckas 3HepreTuka, 2003, 3 (3), 132.
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KOHBEPCHUS BUO3TAHOJIA B APOMATUYECKHUE YI'JIEBOAOPO-
JAbI B IIPUCYTCTBHUU Fe-COAEPKAILIINX
HEOJIUTOB THUIIA ZSM-5
Baxap Bataesal, Diiro6 Mamenos?, Haprus Axmenosal,
®yan Kepumanl, Cadur Mamenos!

' Baxunckuii Focyoapcmeennviii Yuusepcumem
2@unuan Mockosckozo I'ocyoapcmeennozo ynueepcumema um. M.B. Jlomonocosa
n_akhmed@mail.ru

ApoMaTHdecKkue yrieBOJOPOIBI HAaXOAT IIUPOKOE NMPUMEHEHHE B HedTe-
XHUMUYECKOW MPOMBIIUIEHHOCTH. DTH YITIEBOJOPOABI B MPOMBIIUIEHHOCTH TOJY-
YaroT IIyTEM TEPMHUUYECKON U KaTaJIUTHYECKON NepepadOTKU yIiIEBOJOPOIHOTO Chl-
pbsl.

B cBs13u ¢ yxxecTtoueHneM TpeGOBaHUM, MPEABABISEMBIX K OXpaHe OKpYyXkKa-
IoUIel cpebl, BEETCS MHTEHCUBHBIN MOMCK aJIbTEpPHATUBBI TPAJULHOHHOMY yTJIe-
BOJIOPOAHOMY CBIpBIO [1]. OMHMM W3 BO30OHOBISIEMBIX M IOCTYITHBIX ajdbTepHA-
THUBHBIX HCTOYHHUKOB CBHIPBS SABIISIETCS OmodTanoi [2,3].

B cBsi31 ¢ 3TUM 11eTIbI0 HAacTOALIEH PabOThl SBUIOCH U3yUECHUE BIHUSHUS MO-
mudunupoBanus neonmta HZSM-5 Ha celeKTHBHOCTH 00pa30BaHMS KCHIIOJIBHON
(hpaxmuu B mporecce MpeBpamieHns OHo3TaHoIa.

MonuduiupoBanusiii neosut Fe-HZSM-5, roToBuiM METO0M MPOMUTKYU C
HCIOJIb30BaHNEM BOJHOTO pacTBOpa HUTpPATA JKEJIE3a.

Karanurnueckue 3KCEpUMEHTH MPOBOIWIM B MPOTOYHOH yCTAHOBKE He-
MIPEPHIBHOTO JACHCTBUS B KBapLIEBOM PEAKTOPE CO CTAIMOHAPHBIM CIIOEM KaTau3a-
Topa (2,0 cM®) B uHTepBane Temmeparyp 300-450°C B Toke asoTa mpu atMochep-
HOM /1aBJICHUH.

ITokazano, 4To pacmpeneneHne MPOAYKTOB MPH MPEBpaIIeHuH OMO3TaHOIa
3aBHCHT OT TEMIIEpPATYpPhI MPOLlecca U KOHIEHTPAINH JKeJle3a B KaTaau3aTope.

Ha ZSM-5 ¢ pocrom TemmnepaTypbl CHIKaeTcst BbIXoa olieuHOB Cr-Ca,
YBEJIMYMBAETCA BBIXO/]] MPOIIaHA U apOMATHYECKHUX YIieBoa0ponoB. C yBeTH4eHH-
em Temnepatypsl peakiun ¢ 300°C 10 450°C HabmroaeTcs CHIDKEHHE COCPKAHUS
n3onapaduHOBBIX yrieBonopoaoB (n30-C4-Cetuzo-C7.C1a) ¢ 13,1 mac.% mo 5,1
Mac.%, BO3pacTaHue coaepKaHMs KcuinospHOH ¢pakumu ¢ 10,6 mac.% mo 15,9
Mac.% U TOKENBIX apoMaTthdeckux yriaeBoaoponoB Co-Cis ¢ 2,4 mac.% nmo 8,9
Mac.%. YBEIU4eHUe cofepkKaHus TKENBIX apoOMaTHUECKUX YTIIEBOJOPOJIOB MpH-
BOJAUT K OJIOKHPOBKE MOP M BHELIHEH NMOBEPXHOCTH LIEOINTA KOKCOBBIMU OTJIOXKE-
HUSMH, YTO ABIISETCS MPUYIUHON OBICTPOH Ae3akTHBanmu Karaiamsatopa. HZSM-5
MOCTETIEHHO TePSIET aKTHBHOCTh U MOCJIE OAHOYACOBOW pabOThl MOJHOCTBIO Je3aK-
THUBHUPYETCSL.

MopmudurupoBanue 1meoauta HZSM-5 xerne3oM YBETUIHMBAET CTa0MIIb-
HOCTH €r0o paboThl M TIPU CcOJepKaHuu Monudukaropa pasaom 3,0-5,0 mac.%, xa-
TaJIM3aTOp B TEUCHHE 5 4YacoB paboTaeT cTaOUIbHO. YBeIWYeHUE COACPKaHUS JKe-
ae3a B coctaBe 1eonuta 10 3,0 Mac.% crnocoOCTBYyeT pocTy KCHIIOIBHOM (pakiuu

103



Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

1o 20,5 mMac.% ¥ CHIKEHHIO COACPIKAHUS TSHKEIBIX apOMAaTHYECKUX YTIEBOIOPO-
noB 10 2,2 mac.%. Coneprkanue O€H30J71a B KaTanusare cHmkaercs ¢ 1,5 mac.% no
0,7 mac.%.

YcTaHOBIIEHO, YTO Ha Karanu3aropax, cogepxamux 3,0-5,0 mac.% xenesa
HaOII0JaeTcs POCT COAEPIKAHUS M-KCUIIOJIa B CMECH KCHJIOJIOB.

Takum obpazom, Mmoaudunrposanue neonura HZSM-5 xene3om mo3Bossiet
MTOBBICUTH COZIEPKaHNE KCUIIONBHOM (Ppakiy B KaTallu3aTe U Mapa-CeleKTHBHOCTh
LIEOTUTHOTO KaTalln3aTopa.

Jlutepatypa
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31, 302-308

OOEKT BJIUSAHUSA PEHUSA HA KATAJIMTHYECKHAE CBOMCTBA
HEOJIMTA ZSM-5 B IPOLHECCE OBJIAI'OPA’KUBAHUS
MMPAMOI'OHHOU BEH3MHOBOU ®PAKIINHN I'ABOKOHAEHCATA.

CalOuna I'acanszane, Hapruz Axmenosa,
Aiiten MamenoBa, Caoutr MameaoB

Baxunckuii I'ocyoapcmeennvlii Ynusepcumem
n_akhmed@mail.ru

Cpezud KaTaJIUTUYCCKUX IPOLECCOB, IMPEAHASHAUYCHHBIX JIA IMMOJTYYCHUSA BbI-
COKOOKTAaHOBBIX KOMIIOHCHTOB MOTOPHBLIX TOILIUB, HanboJjiee BaKHBIM SIBIISIETCS
MpoILecC KaTaJIUTHYEeCKOro pru(opMUHra MpsIMOTOHHBIX OCH3MHOBBIX (Qpakiuid B
MpUCYTCTBHH OM(pyHKIMOHATHHOTO Pt-comepikamiero OMMETauIMYecKoro KaTaln-
3atopa Ha ocHOBe Y-Al,O3 [1,2]. OnHako 3TH KaTanu3aTtopbl 00Jaat0T PSIIOM He-
JOCTAaTKOB: MCIOJIb30BaHUE JOPOTOCTOSIIINX METAIJIOB, HU3Kash TEpMUUECKas cTa-
OUIBHOCTB, HEOOXOANMOCTH CII0KHOM pereHepaluy, BEICOKasi YyBCTBUTEIBHOCTD K
MIPUMECIM B CBIPEE U pa60Ta 104 BBICOKHMM OAaBJICHHEM BOIIOpOIIa.B CBA3HU C 3TUM B
HacTosIIIee BpeMsi BeJeTCsl MOHUCK Ooiyiee AemEBBIX M dPQPEKTUBHBIX KaTalll3aTo-
POB, HE COAepXKaIMX IUIaTHHY, pabOTAIOIINX MPYU HU3KUX TeMIepaTypax MpH OT-
CyTCTBHH Bosopona [3].

Henbto Hacrosmel paboTHI SBUIOCH W3ydeHHE MOAUGUIMPYIOUIETO BIIHUS-
HUS PCHUS Ha KaTaIUTHYECKHE CBOHCTBA BBICOKOKpPEMHE3EMHOro neonuta ZSM-5
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B IIpoliecce 06JIaropaKMBaHMs IPSIMOTOHHOH GeH3MHOBOH (hpakimu (H.K.-149°C) B
OTCYTCTBHH BOJIOPOJA.

Penniiconepkamuii  Karanu3aTop TOTOBMIIM METOAOM MPOIHUTKH IICOJIHTA
HZSM-5 (SiO2/Al;0s=40) ¢ ucronp30BaHKEM BOJHOTO PacTBOpa IeppeHara aMMo-
Hust. CozpeprkaHue peHusl B kaTanusarope coctanisuio 0,5 mac.%.

OKCIepUMEHTHI MPOBOAMIN B MPOTOYHON YCTAHOBKE C KBapLEBBIM PEaKTO-
POM CO CTAaIMOHAPHBIM ciloeM KaTainmsatopa (3,0 cM®) B MHTepBae TeMIepaTyp
350-400°C mpu 06BEMHOI CKOpoCTH Hoaadn chipbs 2,0 ul, atMocdepHOM naBie-
HUM 0e3 T0Jauy BOJIOPOJia B PEaKIIMOHHYIO 30HY. B KauecTBe ChIphbs UCIIOJIB30Ba-
M CTaOWJIBHYIO MPSIMOTOHHYIO (PpakiHUi0 T'a30KOHICHCATa, WMEIOIIYI0 CIeIyro-
LM YTIIEBOIOPOAHBIH cocTaB (Mac.%): H-apaduHOBBIE -33,7; n3onapaduHOBHIE
—30,8; sadrenonsle -30,4; apomarmueckue -5,0. OKTaHOBOE YKCIIO CHIPbs 10 VUM -
59,7. Ha nemomuduuupoanaoMm HZSM-5 B OCHOBHOM NpOTEKaeT KPEKUHT U apo-
MaTH3alys YIIIeBOJ0pOIOB. B M3yyaeMoM WHTEpBaJie TEMIIEpaTyp BBIXOI MKHIKHX
npoaykToB cocraBisieT 60,8-68,6 %. ConepkaHue apoMaTHYECKHX YTIIEBOJOPOJOB
Bo3pacrtaet 70 17,9 mac.%, npuuéM B Katanms3are He HaOMIOJAaeTCs yBEIUIEHHUS CO-
JeprKkaHus M30Tapa)UHOBBIX YTIIEBOIOPO/IOB.

MomudurmpoBanne neomnta HZSM-5 peanem B komrgectse 0,5 mac.% co3ma-
€T aKTUBHBIC LICHTPHI JIA U30MEPU3AIIUN H-Hapa(i)I/IHOB, CoACpIKaIuXCs B MPSIMOI'OH-
HOHM (hpakimy, YBeMUIMBAET BHIXOJ KHIKUX NpoAyKToB. [Ipu TemmepaType peakuuu
380°C 1o cpaBHEHHMIO ¢ HEMOMMDUIMPOBAHHBIM KaTaIH3aTOPOM BBIXOJ JKHIKUX TPO-
JYKTOB U COJICpIKaHUE U30IapaMHOBBIX YIIICBOJIOPOJIOB COOTBETCTBEHHO BO3PACTACT
10 2,5 mac.%. 3a cuér Bo3pacTaHus u3onapa(GuHOB yIIyUIIAIOTCs SKOJOTUIECKHE Xa-
pakTepucTUKU OCH3MHOBOW (hpakimu. OKTaHOBOE YMCIIO OEH3MHOBOW (PpakiuH BO3-
pacraet, B OCHOBHOM, 3a CUET M30mapa(uHOBBIX YTIIEBOAOPOIOB M JIOCTHTaeT 10 84,
TO €CTh BO3pAacTacT Ha 25 MyHKTa MO CPaBHEHWIO C MCXOJHBIM ChIphEM. BBenenue
penus B coctaB HZSM-5 yBenuumBaeT CKOPOCTb THMIPHUPOBAHMS HETPENEIbHBIX
WHTEPMENATOB, YTO 3HAYMTEIHHO CHIDKAET COJIepyKaHHEe KOKCOBBIX OTJIOKEHUH,
00pa3yromuxcsi Ha MUCCIeyeMOM KaTallu3aTope, B XOJIE PEaKIMd U TEM CaMbIM
yBEIMUUBACT BPeMsi CTaOHIIBHOM pabOThI KaTaau3aTropa.

Takum 00pa3oM, MOKa3aHa BO3MOXKHOCTH 00J1aropaKMBaHUSI HU3KOOKTaHO-
BBIX TNPSMOTOHHBIX OCH3MHOBBIX (ppakiuii B MPHUCYTCTBHH PEHHUICOAEPIKAIIETO
KaTanmu3atopa Ha ocHOBe Ieosmta HZSM-5 mpu mHm3kux Ttemmepatypax (350-
380°C) B HecTaHHAPTHBIX YCIOBUAX O€3 MOJAYM BOJOPOJA B PEAKIMOHHYIO 30HY
pu aTMoc(epHOM JaBIECHUH.

Jlutepatypa
1. T.A. Mynupos, A.P. Nasnermun, P.P. [upussnanos, A.®. Axmeros, FO.A. Xam3us,
A B. Tanues, I.M. Amanrensnues, HccienoBaHue mpouecca apoMaTU3alUH ChIPbs
pudopMHHTa Ha IeoIUTCoAepKameM Katanmsarope, CereBoe m3manue HedrerazoBoe
nmeno, 2018, 5, 58-77.
2. JIM. Bemmukmna, S1.E. BapOammH, A.B. BocemepukoB, BmmsHue permst Ha (QuU3NKO-
XMMIYECKHe CBOMcTBa meonmta Trra MFI i muHamMuKy ero ne3akTHBamiy B Tporiecce o0ia-
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TOpaYKUBAHWS MPSMOTOHHOM OSH3MHOBOH (hpakin HedTr, XvMHs B MHTEpecax yCTOHIMBOTO
pazsurs, 2020, 3, 229-235.

3. C.D. Mamenos, C.M. IIupurosa, H®. Axmenosa, 3.C. Mamemnos, D.11. Axmemnos, T.A.
Anme, Bnustare MoauUIMpoBaHys Ha KaTATMTHYECKUE CBOMCTBA M CTAOMIIEHOCTH PaOOTHI
KaTaJM3aTopoB Ha OCHOBE meonta ZSM-5 B mporiecce MoMy4deHHsT BEBICOKOOKTaHOBBIX OSH-
3WHOB U3 MPSIMOTOHHOM OEH3MHOBOH (DpaKIMK ra30KOH/eHcaTa, XUMUs B UHTEpecax yCTOwH-
4uBOro paszsutus, 2022, 186-191.

I®PEKT TBEPJJO®A3ZHOI'O MOJUPUIIUPOBAHUSA IEOJIUTA
ZSM-5 OKCHUJAOM KOBAJIBTA HA EI'O KATAJIMTUYECKHUE
CBOMCTBA B ITIPEBPAIIIEHAY BHUO3TAHOJIA
B BBICOKOOKTAHOBBIE KOMIIOHEHTBI MOTOPHBIX TOIIJIUB.

Harasan MaxmynoBa, I'tonaii Umanosa,
Hapru3 Axmenosa, Cadut Mamenos

Baxuncxuii I'ocyoapcmeennviili Ynusepcumem
n_akhmed@mail.ru

B macrosimee Bpemst T7100ambHOM TIPOOJIEMOH SBIIIETCS 3arps3HEHUE aTMO-
cdepbl TPOAYKTaMHU CTOPaHUS MOTOPHBIX TOIUIMB. B CBSI3M C 3TUM BEAETCS aKTHB-
HBIH MTOUCK aTbTEPHATHBBI TPAIUIIMOHHOMY YTIICBOJOPOTHOMY CHIPBIO.

Buocdepa 3emin He cipaBisieTcs ¢ nepepaboTKON BCEro BHIOPACEIBAEMOTO B
aTMocdepy IUOKCHIA YTIepoJia, MO3ATOMY HEOOXOJAMMO WCIOIL30BaTh BO30OHOB-
JSIEMBbIE ChIPbEBbIC pecypchl. OHUM U3 BO300HOBIISIEMBIX MCTOYHUKOB SIBJISICTCS
OMOATAHOJI, KOTOPBI B TPOMBINUICHHOM MacmTade Mony4arT (epMeHTaIueH
6uomaccs! [1]. Jlmnepamu mo mpomsBoacTBY OmosTanona seistorcss CLIHA u bpa-
3uud [2]. Bruostanon MOKHO MCITONB30BaTh Kak 0a30BOE CHIPBE AJIsl HePTeXUMUH
C IIEJIBIO TIOJTYUYCHHS [IEHHBIX OPTaHMYECKUX MPOIYKTOB [3].

B Hacrosmuii MOMEHT ero MCHOJB3YIOT B Ka4eCTBE CHIPBS JUISI TIPOU3BOJI-
CTBa MPOCTHIX 3(UPOB, & TAKKE alleTaIbACIH/IA, STHIIALCTANA, YKCYCHON KHCIOTHI
u sTriieHa. HanOomnpimmii MHTEpEC ¢ SKOJIOTMYECKOW TOYKU 3PEHUS MPEACTaBISCT
KOHBEpcHs OMO3TaHOIIA B YTIIEBOAOPOJbI OEH3WHOBOTO psina. B moxyyaemom Ta-
KHM CIIOCOOOM MOTOPHOM TOIUIMBE 3apaHee HMCKIII0YaeTCs IMOSIBICHHE BEIICCTB,
COJICpKaIINX CEPy, a30T WIIH TSIKETbIE METaJIBL.

HaunGonee nmepcrnekTHBHBIMU KaTajau3aTOpaMH MPEBPAICHHs] OMO3TaHOJIA B
BBICOKOOKTaHOBBIE KOMITOHEHTHI MOTOPHBIX TOIUINB SIBIISTIOTCS BBICOKOKPEMHE3EM-
HbIe 1eoyiuThl TUna ZSM-5 B kuciotHoit ¢opme [3]. Ha coctaB npoaykroB mpe-
BpallleHus: OM03TaHOJIa TIOMUMO YCIIOBHI peakinii (JaBlieHue, TeMIeparypa, CKo-
pPOCTB TOJIa4M CHIPHS) OKa3bIBAET BIUSHHE TAaK)Ke PA3IMYHBIE MOTUPHUIMPYIOIINE
nmobaBku [4].

Lenpto maHHON pabOTHI SBISAIOCH M3YUYCHUE BIIMSAHUS KOHICHTpAIMH KO-
OanmpTa BBOAMMOTO B coctaB HZSM-5 meromom tBEpHodazHoro moauduiupona-
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HUS Ha €ro KaTaTUTHYECKHEe CBOWCTBA B MPEBPAIICHNH 3TaHOJA B BEICOKOOKTAHO-
BbI€ KOMIIOHEHTBI MOTOPHBIX TOIUIMB,

Karanutrueckre KOMITO3UIUK Ha ocHOBe reonuta ZSM-5 (SiOy/Al,03=40;
Na;0<0,05%) ¢ oxcuaoM KoOayibTa, IPOIIEIIIEIO TEPMHUECKYI0 00paboTKy Hpu
900°C roToBMIIH METOIOM TBepao¢azHOro Moau(GpUIIMPOBaAHUS.

DKCIIepUMEHTHI IIPOBOIMIH B HHTepBaje Temmeparyp 300-450°C B mpoTou-
HOM yCTaHOBKE IpH aTMoc(hepHOM JaBIeHUH B 0OBEMHOW CKOPOCTH IMOJa4H JTa-
HONa paBHOIt 2,0 u™,

Karanuzatopsl oxapakrepuzoBanbsl Metogamu POA, TII/I-NHz u BET.

YcTaHOBIEHO, YTO KOHIIEHTpaXsa OKCHIa KoOanbTa B KaTalU3aTOpe M TEM-
repaTypa peakilii UTPal0T OCHOBHYIO POJIb B €r0 CEIEKTUBHOCTH IO MPOIYKTaM U
KaTaJUTUIeCKOW akTUBHOCTH. MoaudumupoBanue neonnta HZSN-5 okcngom ko-
OanpTa B kKonmdectBe 1,0-5,0 Mac.% cymecTBEeHHO U3MEHSET CeNIEKTUBHOCTH 00pa-
3yIOIUXCA TporeccoB. B nntepsaine temmnepatyp 300-350°C Han6ombmiyro u3oMe-
PU3YIONIYIO aKTUBHOCTh MPOSBIISIET o0Opasel, conepxamuii 3,0 Mac.% okcuaa Ko-
Oanpra. CeJeKTUBHOCTH IO TpoaykraM uzoMmepuszanud (m30-Ca-Cetuzo-Cr.Cig)
mocturaeT 1o 42,5%. YBennueHue KOHIEHTPAIMH OKCHIa KoOaabTa B KaTaJIn3aTo-
pe mo 5,0 mac.% crnocobcTByeT, B OCHOBHOM, BO3PACTaHHUIO BBIXOJA apoMaTHYe-
CKUX YTIIEBOJIOPOJIOB.

Ha Bcex o6pasiax npu temneparypax Bbiime 350°C HabmoaeTcs yMeHsble-
HUE CEJICKTUBHOCTH 110 apOMaTHYECKUM yTrieBojopojaM. Katamu3ar, noay4yeHHbIH
Ha karanuzarope HZSN-5, comepxkamem 3,0 mac.% okcuna xobanbra npu 300-
350°C mo conepxanuio msomapaduHOBBIX (41,3-42,5 %), apomarnyeckux (23,3-
27,4%), 6erzoma (0,2-0,3%) u onedumst (0,7-0,9 %) coorBercTBYeT cTanmapty EBpo-5.
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BJIMAHUE KOHIHEHTPALIMU I'OJIBMHUS HA
HAPA-CEJIEKTUBHOCTbDb HEOJIUTA I1BH B PEAKIIUU
ITHJINPOBAHUA TOJYOJA

Tanex FaXpaMaHOBl, 2106 Mamenos?,
Aabaap Axmenos !, Caéur Mamenos !

' Baxunckuii Focyoapcmeennwiii Yruusepcumem
2Baxunckuii @unuan MTY um. M.B. Jlomonocosa
taleh_bdu@mail.ru

B ornnume or GeH307a M KCHJIOJOB TOJYOJ HPUMEHSIOT B OTPaHMYEHHOM
MacmTade B IPOU3BOACTBE IIEHHBIX MPOAYKTOB B HEPTEXMMUYECKOW MPOMBIIIICH-
HOCTH. B cBs13u ¢ 3TUM nosydeHue neHHoro napa-stuiartoiyoia (n-OF) mytém anku-
JMPOBAHUS TOMyoJia OHO3TAHOJIOM, MOIY4aeMOro U3 BO30OOHOBIISIEMOTO CHIPbs IIpe-
CTaBJIsieT OOJNBIION MPaKTHYECKUH MHTEPEC, TaK KakK IS aJKWIMPOBAHHUA TOIyoJa
BMECTO 3THJICHA MPEAJIOraeTcsl UCIONIb30BaHue OoJee JeneBoro OMo3TaHola U TeM
CaMbIM YCTPaHSETCsl CTalusl MPOU3BOJCTBA OSTHJICHA, YTO MOXET NMPHUBECTU K KOM-
MEPYECKHM H DKOJIOTHUECKHM IIPEUMYILECTBAM IIpon3BoacTBa n-OT. [1-2]

B cBs13u ¢ 3THM 1enbI0 HAcTOAIIEH PaOOTHI ABISETCS N3yUEHUE BIUSHUS KOH-
LEHTPaLUK TONbMUS Ha KUCJIOTHBIE, (DU3MKO-XUMHUYECKHE U KATATUTUYECKUE CBOM-
CTBa BBICOKOKpeMHe3eMHoro 1eonuTa [IBH B nmponecce stunupoBanus Toayosa.

Karanuzatopel  roroBuiin  MeTojgoM  mnponuTku  neonuta  [IBH
(SiO2/Al;03=40, Na,0<0,05%) BoaubiM pactBopoM Ho(NOs)3'5H,0O mpu 80°C B
TedyeHue 4u.

OTUIUPOBaHUE TOIYyOJa MPOBOAMIM B NMPOYHOM YCTAHOBKE HETMPEPHIBHOTO
JIEHCTBUS C HETOABMKHBIM CJIOEM KaTanm3aTopa B mHTepBaje Temmeparyp 300-
400°C mpu atMocdepHOM naBieHMd U MoibHOM oTHomeHuu C7Hg:CoHsOH pas-
HOM 2:1. ®U3UKO-XUMHUYECKHE U TEKCTYPHbIE XapaKTEPUCTUKH KaTaln3aTOPOB HC-
cinenoBanu MetonoM PDA, MK-crmexkrpockonuu, NHa-TIIJ[ u HH3KOoTEMIepatyp-
HOU ajcopOuuu azoTa.

[Tokazano, uro B mpucyrcteun HIIBH stunupoBanue Tomyona mpoTekaer
HecenekTrBHO. Hapsimy ¢ neneBsiMu npoaykramu (OT) obpa3yercs 3HaUUTEIHHOE
KOJINYECTBO MOOOYHBIX MPOIYKTOB (OCH30JI, STHIOEH30J1, KCHUIIONBI, TUITHIOCH30-
761 1 TpuMetninoensonsl). [Ipu 300°C cenextuBHocTh mo n-OT cocraBmser 26,3%.
Kpome Toro HIIBH mocne 2-x wacoBoii pabOTHI pe3ko CHHKAeT CBOIO aKTHBHOCTh
(xoHBepcus Tomyona cHmkaetcs ¢ 27,4% mo 8,3%).

Monudunuposanue HIIBH ronemuem B kommuectse 2,0-5,0 mac % cyme-
CTBEHHO BIIMSIET Ha paclpesesieHle IPOAYKTOB U CTaOMIIBHOCTh paboThl KaTaiu3a-
TOpa. YBenudeHne KOHIIEHTPAIUK TOJIbMUS B Kartanu3atope 1o 5,0 mac % mpuBo-
JIUT K BO3PACTAHUIO CEJICKTUBHOCTHU TI0 ITUITOIyodaM 110 98,5%, a Takxke cenek-
tuBHOCTH 10 N-OT 10 81,8%. B TeueHue 5-uacoBoii pabOTHI KaTtaiu3aTop, Coaep-
xamuit 5,0 Mmac % rorpMus KOHBEPCHS TOIYOJIa CHHYKAETCS HE3HAUUTEIHHO, BCETO
Ha 1,2%. CenextuBHOCTh M0 n-OT mpH 3TUIMPOBAHUHU TONYOJIA B MPUCYTCTBUHU
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katanuzaropa Ho-HIIBH onpenensercsi KOHIIEHTpallel roibMus, KUCIOTHOCTHIO
U TIOPUCTOM CTPYKTYpOH MOAN(UIIMPOBAHHOTO KaTalIu3aTopa.

Jlutepatypa
1. L. A. Atandaa, A. M. Aitania, S. S. Al-Khattaf, Experimental and Kkinetic studies of
ethyltoluenes production via different alkylation reactions, J. Chemical Engineering
Research and design. 2015, 95, 34-64.
2. H.LJanardhan, G.V. Shannbhag, A.B. Halgeri, Shape-selective catalysis by phosphate
modified ZSM-5: Generation of new acid sites with pore narrowing, Apll. Catal. A,
2014, 471, 12-18.

La—Ni-Ce UCLU SISTEMININ LIKVIDUS SOTHININ PROYEKSIYASI

Ixtiyar Boaxtiyarl, Vilayat Mommoadov, Ruksana Qurbanova,
Fatmaxanim Mammadova, Safa Hliseynova

ARRTN adina Kataliz va Qeyri-iizvi Kimya Institutu
iradam@rambler.ru

Alternativ enerji monboyi axtarisi, on osasi hydrogen enerjisino Kkegid hom
ekoloji, ham do iqtisadi baximdan ¢ox olverigli istigamotlordon biridir. Bu
mogsadlo  yeni effektiv intermetallik adsorbentlorin axtarigi istigamatindo
todgigatlar elmi, ham do praktiki baximdan ¢ox aktivdir [1-3].

Bu isdo todqigatimiz La—Ni—Ce Ug¢lU sisteminda kimyavi qarsiligh tasirin
xarakterinin muoyyanlosdirilmasing, politermik koasiklorin faza diaqramlarinin vo
likvidus sathinin proyeksiyasinin qurulmasina hasr olunmusdur.

Birbaga metodla ilkin komponentlordon sintez edilon nimunalor tarazliq
halina gatirildikdan sonra fiziki-kimyavi analizin metodlar1 — DTA, RFA, MQA va
mikrobarkliyin  6lgllmasi ilo todqiq edilmisdir. La—Ni—Ce (¢li sisteminds 7
politermik kosik tadqiq edilib. Kosiklorin faza diaqrami tortib edilmisdir. Uclii
sistemi togkil edon binar sistemlori (La—Ni, Ni-Ce, La-Ce) vo 5 kvazibinar, 2
geyri-kvazibinar kasiklor istiqamotinds aparilan tadgigatlar imumilogdirilorok La—
Ni—Ce (clu sisteminin likvidus sothinin proyeksiyasi qurulmusdur. Uglii sistemin
likvidus sathinin proyeksiyasi 8 tabeli sistemlara bélundir.

Umumilikdo likvidus sothinin proyeksiyasinda ilkin komponentlori — va
omolo goalon birlosmoalori  xarakterizo edon 17 ilkin kristallagma sahoalori
movecuddur. On kigik saholor peritektik birlosmolora xasdir. LaNis, CeNi, LaNi vo
Ce birlogmalorinin sahasi genigdir. 17-ci saho lantanla serimun (y-La, o-Ce)
mexaniki qarigiq sahosidir. Qeyd olunan 17 (16+1) kristallasma saholori bir —
birindon 25 monovariant tarazliq oyrilori ilo ayrilir. La—Ni—Ce Uclu sisteminin
likvidus sothinin proyeksiyasinda 37 nonvariant tarzliq miisahido edilmisdir.
Onlardan 16-s1 li¢ fazali ikili evtektik (e1—e16); yeddisi li¢fazali ikili peritektik (P1—
P7); yeddisi iso dord fazali Uglii evtektik (Ei—E7) tarazliglart ifads edir.
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Monovariant oyrilords vo nonvariaznt négtslords méveud olan tarazliq proseslori
misyyan edilmisdir.
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ZnEu,S; BIRLOSMOSININ SINTEZi VO BOZi FiZiKi KiMYoVi
XASSOLORIN OYRONILMOSI

Nurlana 9mirli, Kazim 9liyev, Yasin Cafarov

Baki Doviat Universiteti
Nurlanamirli732@gmail.com

Elektronikanin vo hesablama texnikasinin siirotli inkisafi yarimkegiricilor
kimyas1 qarsisinda yeni toloblor: genis dalga intervalinda isloya bilon, xarici
tosirlora, yuksok radiasiyaya, boyik tozyige vo temperatura davamli yarimkegirici
maddolor vo onlarin nazik tobogolori alinmasi vo hartorofli dyronilmasi toloblori
goyulmusdur[1].

Odobiyyat materiallarin analizindon bizo malumdur ki, sink-sulfid (ZnS)
fotohossas maddadir. Evropium asasinda alinan EuySs birlogsmasinds yarimkegirici
xassa gostorir. Tadqiq edilon isin asas mahiyyati sink-sulfid (ZnS) vo evropium 3-
sulfid (Eu,S3) arasinda gedon fiziki-kimyovi garsiligh tasirin xarakterini 6yronmok
bu qarsilight tosir zamani alinan ZnEuzSs birlosmasinin optimal sintez rejmini
muoayyan etmok vo birlogsmonin bozi fiziki-kimyavi xassslorini todgiq etmokdon
ibaratdir. Bu birlosmas ilk dafs olaraq sintez edilmisdir. Bu birlogsmonin birbasa sin-
tez metodu ilo 2 yolla almaq olar. Birincisi stexiometrik torkibds gotiiriilmiis ele-
mentlordon yoni (Zn+Eu+S) uzunlugu 20-25 sm, diametri 15-18 mm olan kvars
ampulada havasi 0,033 Pa tozyigo godar sorulmus,ifiigi birtemperaturlu sintez so-
basinda 1000-1050 °C temperaturda sintez edilir. ikincisi iso binar birlosmalorden
yani ( ZnS + Eu,S3) uzunlugu 15-17 sm, diametri 12-15 mm olan kvars ampulada
havast 0,033 Pa tozyigo godor sorulmus, saquli birtemperaturlu sintez sobasinda
1000-1050 °C temperaturda sintez edilir. ZnEu,Ss birlosmasinin sintezi vizual
kombins edilmis dsulla aparilmigdir[2] ZnEu,Ss — tiind gahvayi rongli kristallik
maddadir. Bu birlogmonin orimo temperaturu yiksok temperaturlu differensial-
termiki analizin kdmoyi ilo miayyen edilmisdir. ZnEu,S4 birlogsmasinin arima tem-
peraturu 1200 °C-dir. Alman birlosmoenin piknometrik tisulla PMT-3 markali
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mikrobarkliyi élgan cihazla toyin edilmisdir. ZnEu,S, U¢ln barkliyi Hu=2130 MPa,
sixligr p=4,19 g/sm*- dur. Alinan birlosmo hava vo suya qars1 davamlidir, yalniz
mineral tursular onu parcalayir. ZnEu»S4 birlogsmasinin rentgen faza analizi difrak-
tometr-D8 Avance firma brukerds ¢okilmisdir.[3] ZnEu,Ss birlosmasi yuxari sim-
metriyali kubik sinqoniyada kristallagir.

Hesablanmis qofos sabitlori asagidaki kimidir: ZnEu,Ss: a=8,10 A’-dir.
ZnEu,Ss birlogmosinin bir sira elektrofiziki xassolori Oyronilmisdir.Miiayyon
edilmisdir ki, bu birlosms “n”-tip yarimkegciricidir. Qadagan olunmus zolagin eni
1,32 eV-dir[3].
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COBMECTHOE HHOJIYYEHHUE BBICOKOOKTAHOBBIX
KOMITOHEHTOB U II-KCHUJIOJIA U3 METAHOJIA
B MIPUCYTCTBUU BUMETAJJJIHNYECKHUX Ni-Fe-COAEPKALINX
HOEOJIMTAX THUIIA ZSM-5
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MeTaHon MOXKET paccMaTpUBAThCS KaK OJMH U3 allbTePHATHBHBIX HCTOYHU-
koB moiyueHus onedpuHoB C-Cs m apomarmueckux yrieBopoponos [1,2]. Bos-
MO>KHBIM HallpaBJICHUEM IIPEBpAICHNs] METaHOJIA SBJISIETCS COBMECTHOE IOJIyde-
HUe 01eUHOBBIX Co-Cs M IM-KCHITONIA B MIPUCYTCTBUHA MOTUMDUIIMPOBAHHBIX I1€0JIH-
ToB Tuna ZSM-5 [3].

Lenbto nanHoi paboThl sBIIsETCA HccieAoBaHue dPGeKTa BIUSHHUS KOHIICH-
TpalMM HUKEJ] Ha KaTaluTHYecKue cBoiicTBa Fe-conepikaiiero neosnrta Tuna
MEHTACHIIa B TPEBPANCHUN METAaHOJIA B YTIICBOJIOPOIBL.

KaranuzaTopsl TOTOBMIM METONOM MPONUTKH Leoduta THma ZSM-5
(SiO2/Al;05=40) BOAHBIMH pacTBOPAMH HUTPATOB XKejle3a U HUKEIS. DKCIICPHMEH-
THI IPOBOIMIIN B IIPOTOYHOM YCTAaHOBKE C HEMOABI)KHBIM clloeM Katanu3aropa (2,0
r) B kBapueBoM peakrope npu 400°C u 00beMHOM CKOPOCTH MOJA4U ChIPbS — PaB-
HeM 2,0 T

Hawnbonee BricoKmii BBIXOA KCHIIONBHOM peakmun (23,0%) mpu mpesparie-
HUH MeTaHoJa ObUIO JOCTHTHYTO Ha KaTanu3arope cocrasa 2% Fe-HZSM-5.

[lokazano, uTo BBeAeHUE HHKeENS B COCTaB KaTanuszaropa 2% Fe-HZSM-5
OKa3bIBaeT CYLIECTBEHHOE BIMSHHE Ha pacrpeleseHue npoxykroB. Hambomnee cy-
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IIECTBEHHOE BIIMSHWE Ha cBoiicTBa Fe-comepikamiero xaramm3aTopa HaOIrOmaeTcs
npy KOHIeHTpanusix Hukens Boiie 0,5 mac.%. [lpu yBenuueHue copepkaHus HU-
kenst B Fe-comepikamem katanmzarope 1o 1,5 mac.% HaOmomaeTcst BO3pacTaHUe
n30ankaHoB U Cs: - IUKIIOAJIKAHOB, CHIDKEHHUE COJEPKAHUSI apOMAaTHYECKUX yTiie-
BogopozaoB Cg-+ (¢ 10,2 mo 6,7 mac.%) u Bo3pacTanue KCHiIoiapHOH ¢pakmuu (¢ 23,0
1o 24,4 %). JanbHeliee yBeITu4IeHne coqepkanust Hukens B Fe-cogepxariem ka-
tanu3aTope A0 2,0 Mac.% NPUBOAUT K 3aMETHOMY CHIKEHHUIO KCHIIOJBHOH (hpak-
uuu (o 23,1%) n apomaTtrueckux yriaeBonopoaoB Co+ (o 5,1%). Ilpu yBemmde-
HUM cojiepKaHus HuKens B Fe-cojeprkarieM Katamu3aTope HaOJIONAETCS CHIDKE-
Hue Bbixona onepuHoB Cp-C4. Conmeprkanue Hukemdst B Fe-comepskamem karanuza-
TOpE CYIIECTBEHHO BIHAET Ha paclipelielieHne U30MEPOB KCHIIOJNIOB B CMECH KCH-
sonoB. Hambompmryro cenekTuBHOCTH mo m-kcwmony (70,1-71,8 %) mpossusiior
OMMeTa/TM4YecKre Kataau3aTopbl conepxkamue 1,5-2,0 mac.% wnukens. Karanusa-
Top coctaBa 1,5%Ni-2%Fe-HZSM-5 nposBisieT BEICOKYIO aKTUBHOCTb B NpeBpa-
IIEHWH METaHOJIa B BHICOKOOKTAHOBBIE KOMITOHEHTHI (M30aikaHbl U Cs+ - IUKIIO-
AJIKaHBbI).

Takum oOpa3oM, OMMeTauIMYecKue KatanuzaTopsl coctaBa 1,5%Ni-2%Fe-
HZSM-5 MoXHO HCITONB30BaTh 11 COBMECTHOTO TOJYYCHUS BBHICOKOOKTAHOBBIX
KOMITOHEHTOB U II-KCHJIOJIA U3 METaHOIA.
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Cu,SnS; BIRLOSMOSININ ELEKTROKIMYOVi TODQIQi
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Cu2SnSs birlogmasi ucuz vo toksik olmayan komponentlora malikdir, p-tip
yarimkegiricidir vo onun qadagan olunmus zolaginin eni alinma iisulundan vo
qurulusundan asili olaraq 1,1-1,4 eV aras1 dayisir, goriinan vo yaxin infraqirmizi
oblastda optik absorbsiya omsal1 yiiksok olub 10*sm™-dir.

Cu2SnS3 birlogmasi yliksok tamizliys malik elementar maddslordon havasi
sorulmus kvars ampulalarda birgs oritmo Usulu ilo alinmigdir. ©dobiyyatdan [1]
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moalumdur Ki, Cu,SnS; birlosmasi 1133K-da kongruyent oriyir. Bu temperaturda
kikardin buxar tozyiqi yiksak oldugundan sintez ikizonali sobada aparilmisdir.
Kiikiird buxarlart yox oldugdan sonra niimuns 1150-1180K temperaturda 2-3 saat
qarigdirilmagla saxlanilmig, sonra soyudularag 1000K temperaturda 80 saat
qizdirilaraq homogenlosdirilmisdir. Homogenlosdirilmis niimunanin ovuntu difrak-
toqrami ¢akilorak identifikasiya olunmusdur.

Alinmis CuzSnSs birlosmasi diametri 8 mm, galinligi 1mm olan silindr for-
masinda preslonmis vo glimiis kontaktlar vasitasilo mis nagillora lehimlonarok el-
ektrodlar hazirlanmigdir.

Nimunsanin volt-amper xarakteristikasi dinamik soraitdo garanligda vo
isigda 6yronilmisdir. Tacriibi isds is¢i mahlul suda 0,5M Na;SO4 mohlulu, kémakgi
elektrod platin (s=4sm?), miigayiso elektrodu xlor-giimiis elektrodu gotiiriilmiis,
potensialin doyismas strati 0,02V/san olmusdur.

Stasionar elektrod potensiali qaranligda +0,12V, isiqgda +0,095V olmusdur.
Isiglanma monboyi kimi DRK-120 markali kvars lampa gétiiriilmiisdiir (1 =
350 + 800 nm). Potensialin —1 + +2V intervalda bir ne¢a dofo doyigsmasi zamani
elektrodda praktik olaraq doayisiklik bas vermomis, mohlulun rongi doyismomisdir.
Mohlulda mis, sink va sulfid ionlar1 vasfi mioyyan edilmamisdir. Bu, elektrodun
verilmis potensial intervalinda davamli oldugunu vo elektrod sathinds yalniz suyun
elektrokimyovi pargalanmasi proseslorinin bag verdiyini gostorir. Qeyd edak Ki,
anod ayrisindo suyun parcalanmasi +0,8V-da baglayir. Bu elektrod maddasinin
suyun parg¢alanmasinda katalitik tosiro malik oldugunu gostorir. Homginin geyd
edok ki, +1,3V potensialda coroyan sixligi 850A/m? olmusdur ki, bu da miiasir
sonaye elektrilizerlorindoki giymota yaxindir.

9dsbiyyat
1. 1.D. Olekseyuk, 1.V. Dudchak, L.V. Piskach, Phase equilibria in the Cu2S-ZnS-SnS2
system, Journal of Alloys and Compounds , 2004, 68, 135-143
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Hazirda elm vo texnikanin on mixtslif sahalorindo maye kristallar ssasinda
hazirlanmis indikatorlardan, displeylordan, planset vo monitorlardan genis istifado
edilir.

Maye kristallar eyni zamanda hom mayelarin vo hom do kristallarin bazi
xassalorini 6zlindo oks etdiron mirokkab (zvi maddslordir. Maye kristallarin
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mixtolif saholords genis totbiq olunmasi onlarin ¢ox maraqh xiisusiyyatlora malik
olmalart ilo olagadardir. Belo ki, maye kristallar kristallara xas olan bazi xususiy-
yatlora malik olurlar. Bu xisusiyyastlora nlimuns olaraq, onlarin optik, maqnit, el-
ektrik vo elektrooptik xassslorinin anizotropiyasmi gostormok olar. Bitun bu
xususiyystlor maye kristallarin ¢ox kigik konar tosir (elektrik, magnit, temperatur,
tozyiq vo S.) naticasinds onlarin qurulusunda mikro parametrlorin doyismasi
sayasinda onlarin makro quruluslarinin da doyismasine sabob olur. [1]

Son zamanlar termotrop maye kristallara mixtslif maddoslorin — polimerlarin,
seqnetoelektrik materiallarin, tobii seolitlorin vo digoer materiallarin nanozarraci-
klorin olavo edilmasi ilo mixtalif funksional xususiyystli nano kompozitlorin
islonib hazirlanmasi va todqiqi aktual istigamatlordon hesab olunur. [2]

Bu isdo biz todgiqat obyekti olaraq xolesterik tipli maye kristal olarag, xoles-
teril-oleat vo nematik maye kristal olaraq, pentilsianobifenil istifado olunmusdur.
Xolesterik-nematik sistemini todqiq edarkon agkar edilmisdir ki, az miqdar beloa
xolesterikin  nematiko olava edilmoasi homin sistemin xolesterik qurulusa
cevrilmasino sobob olur. Alinan kompozisiyalarin fiziki-Kimyavi xisusiyyatlori
aragdirilmigdir. Agkar edilmisdir ki, temperaturun artmasi ilo xolesterik fozada spi-
ralin addimu (Po) Kigilir.

Isdo homginin xolesteril-oleat vo Kklinoptilolit seoliti osasinda maye kristal
kompozit iglonib, hazirlanmig vo onun fiziki-kimyavi xassalori todqiq edilmis vo
maraqli naticalor alds edilmisdir.

Belo ki, xolesteril-oleata klinoptilolit seolitionin kicik bark hissaciklarinin
olavo edilmasi xolesterikin spiralinin addimini doyisir vo muvafiq olaraq optiki
xassalarini doyisdirir. Alinan naticalorin miivafiq izahi atrafli sorh edilmisdir.

9dsbiyyat
1. JI. M. bnunos, Xunkue kpucramisl: CTpykTypa u cBoiictBa. M., Kumwxkusiit 1om JIn6-
pokom, 2013, 480.
2. T'. M. baiipamoB, ®usnko-Xumuueckoe Vccnenoanne Kommnosuros Ha OcHoBe Hema-
tnueckux Kunkux Kpucramios., Liq. Cryst. And their Appl., 2017, 17 (1), 5-19.
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Molumdur ki, optik absorberlar vo glines enerjisinin fotoelektrik geviricilari
hom ekoloji, ham ds enerji baximindan daim diqqat markazindadirlor. Hal-hazirda
sonayeds optik absorber kimi totbiq olunan materiallar yiksok effektivliys malik
olsalar da onlarin torkibindo tobiotdo defisit olan Ga vo In kimi elementlor
oldugundan bahalidirlar vs igtisadi slverigsizdirlor. Ona gora do son dovrlor CZTS
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kesteriti CuZnSnS, giinas batareyalarinda absorbsiya tobagalori kimi bdyik maraq
dogurur. Bunun sobobi odur ki, kesterit p-tip yarimkegiricidir, qadagan olunmus
zolagin eni~1,5eV-dur, ylksok optik absorbsiya amsalina malikdir [1]. Homginin
kesteriti togkil edon elementlor toksik deyillor va tobii ehtiyatlar kifayat godordir.

Kesteritin sintezi stexiometrik miqdarda gotiiriilmiis uygun duzlarin (CuCl, -
2H,0, ZnCl,, SnCl, - 2H,0) suda 0,05M mohlullar1 ilo tiokarbamidin spirtdos
50%-1i mahlulunu 50°C —ds garigdirmaqla aparilmigdir. Bu zaman mohlulda ag
rongli ¢okintl vo asilgan alinir. Moahlul su nasosundan istifads etmokls siiziilmiis
Vo alinan ¢okiintii 3 sutka otaq temperaturunda vo 8 saat 50°C —do qurudulmusdur.
Ehtimal olunur ki, kesteritin alinmasi

2CuCI2+ZnCI2+SnCI2+4SC(NH2)2+8HzO—>CUzZnSnS4+4COZ+8NH4CI

reaksiyasi tizra bas verir. Ona gbro nimunanin tarkibinde ammonium xlorid-
in qalmamasi ti¢iin 350°C —do 4 saat miiddatins zaif vakuumda qizdirilmisdir.

Alinmis niimunsnin rentgenoqraminda 26 —nin  28; 47; 56 vo S.
giymatlorindo CZTS-o uygun oksolunma reflekslori miisahids olunur. Bu oksolun-
ma reflekslorinin giymatlorina géra homogen CZTS alindigini birqiymatli demok
olmaz, c¢inki sistemdo moéveud olmasi mimkiin olan ZnS vo CusSnSs
birlosmolarinin difraktoqramlarinda da asas piklorin vaziyyasti analojidir. Homginin
RFA Usulunun hassasligi asagidir.

Almmis ntimuns preslonorok elektrod hazirlanmis ve Ugelektrodlu el-
ektrokimyavi gabda (0,5 M Na>SO4 mahlulu, kdmokgi Pt elektrodu, mugayiss xlor-
giimiis elektrodu) qaranliq vo isigda niimunonin potensiodinamik ayrilori
(0,02V/san) ¢okilmisdir. Qaranliqgda @,y = —0,02V, isigda (DRK-120 kvars
lampasi, A = 350 =800 nm) @45 = —0,24V olmusdur. Oyrilords S + 2e <
§27, CuS + 2e & Cu+ S?7, ZnS + 2e © Zn + S?~ reaksiyalarina uygun piklor
miisahido olunur. Bunlar nimunonin homogen olmadigin1 gostarir. Qeyd edak Ki,
anod polyarizasiyasi zamani potensialin eyni giymotinda caroyan sixlig1 isiglanma
zamani isiqlanma olmadigina nozoron daha kigik olur. Bu ehtimal ki, elektrodun
sothinin kukdrdle ortilmasinin naticasidir.

9dabiyyat
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®A300BPA30BAHUSA U CBOMCTBA ®A3 B CHCTEME Er-AS-Se

Maromen Mamenos, Teiimyp Unbscibl, I'tonens I'axpamanosa
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XaapKOTEHUIHBIE TTOTYIPOBOTHUKOBBIE CTEKIIA SIBIISTIOTCS MTEPCIIEKTHBHBIMA
MaTepHagaMu i DIIEKTPOHHOM TexHUKH [1-4]. Hanbomnee xapakTepHBIMU Mpe-
CTaBUTEISIMHU 3TOTO KJacca COCIUHEHUU SBISIOTCS TpUCyibhua (As;S3) u Tpuce-
neHuna (As2Se3) MBIITBAKA, a TAaKXKe CTEKI000pa3HbIe BEIIECTBA HA X OCHOBE.

st ompenenieHrsi XUMHUYECKOTO B3anMoaecTBus Mexnay ErSe m AsSe wuc-
I0JIL30BaJIM METO/IbI OTIMCAHHBIC B JAHHOU padoTe [5]

CHuHTE3 CIUTaBOB B 3aBUCUMOCTH OT COJIEPKaHHsI KOMIIOHEHTOB IIPOBOIIIIN B
pasHbIx pexxumax. Crassl 1 + 8 mocne 5 gacoBoit Beiaepkku nmpu 720 K cunaresn-
poBaiH, MOJHUMAsl TeMIeparypy A0 Iepexoaa odpasia B kuukoe coctosiHue. C
yBeIMueHHeM B ciuaBax cozaepxkanus ErSe (9 + 15) mocne ykazaHHOH mepBoHa-
YaJLHOM BBIIEPKKHU TeMrepaTrypy B neun nogauManu ao 1370 K u nonnepxusana
8-10 4. 3atem mocie npeaBapuTenbHOTO oxnaxaeHus g0 770 K crmaser 1 + 5 3a-
KaJIMBAJIM Ha BO3JyXe€, B CIUIaBbl 6 + 15 oxyiaxnanu B BBIKIIOYEHHOHN nieun. OOmmas
MPOJOJKUTENLHOCTh CUHTE3a cocTapisia 10-154.

[Tomydennsie mocye cuHTe3a CIiaBhl 1 + 4 O6puH OJecTsIIne, YEPHOTO IIBETa
crexna. OHM ycTONUYMBBIE U BO3ACHCTBUIO BO3AYXE, BOJbI, OPTAaHUYECKUX PACTBO-
puTeneil 1 HEOPraHMYECKHUX KUCIIOT, U XOPOILIO PacTBOPUMBIE B LIEIOYaX M KOH-
LIEHTPUPOBAHHOW a30THOM Kuciore. M3ydenme wux wmeTogamMu  (U3HKO-
XUMHYECKOTO aHaJN3a MPOBOJIMIIM JI0 U Mocie oTxura. Ha TepmMorpammax crexno-
00pa3HBIX CIUIAaBOB OOHApYXWIH 3()(EKThl CTEKIOBaHMS, TEMIEPATYPBhl KOTOPHIX
BapbsupoBaiy B nipenenax 430 - 470 K. Bo Bpems nposeaenus JITA crexinoobpas-
HBIE CIIIaBBI 3aKPHCTAINTN30BANNCE. V3yueHne MUKPOCTPYKTYPBI CTEKOJ MOKa3aIo
4TO OHU OoiHO(Da3HbIe, 6€3 KPUCTALIMYECKUX BKIIOUEHUH. MUKPOTBEPAOCTh CTEK-
7000pa3HBIX 00pa3moB 10 oTkura cocrapisiia (100 + 155) 107 /M2, mociie oTxKUra
oHa Tipro6peTana 3Hadenue (90 + 95) 107 H/m2. PDA nokasano, uro Ha auddpak-
TOrpaMMax OTCYTCTBYeT AM(DPAKIMOHHBIC JMHUHM IMPHUCYIIHE KPUCTAIIIMYSCKUM
BELIECTBAM.

Ha mudpakrorpammax cruiaBoB cucrteMbl AsSe - ErSe ¢ yBenmnuenuem co-
nepxxanust ErSe ypennumnBanac MHTEHCUBHOCTD, TU(PGPaKIMOHHBIX JTHHUH.

TBepablie pacTBOphl Ha ocHOBE ErSe mpakTuyecku He 00OHApPYKEHA, a OCHOBE
coequHeHns AsSe 0oOHapy>KeHBI TBEPAbIE PACTBOPHI C KOHIIEHTpANWEH MpH KOM-
HaTHO# Temmepatype - 0,8 mon% ErSe.

CymiecTBoBaHHE CTEKOJ O0YCIOBJICHO TBEPABIMH PAaCTBOPaMH HAa OCHOBE
AsSe.

Ilocne kpucTaIM3anyy CIUIABOB CHCTEMBI OHU 3aHOBO HCCJIEIOBaHBI U Ha
WX OCHOBE IOJIY4€HHBIX AIKCHEPUMEHTAIBHBIX JAaHHBIX TOCTPOEHBI AHArpPaMMBI
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(hazoBoro paBHOBecus cucTeMbl AsSe-ErSe. YcranoBmeno, 9To cucreMa SBISETCS
KBa3MOMHAPHBIM CEUCHHEM TPOIHOH cucteMsl Er-As-Se.
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HNCIIOJb30BAHUE HEOPTAHUYECKUX UHI'MBUTOPOB
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HeCMOTpSI Ha OOJIBIIIOE KOJIMYECTBO HOBBIX KOMIIO3HUTHBIX MarepuajioB, a
TaK)Ke MaTepuasioB Ha OCHOBE MOJIMMEPOB, CTEKJIa U KEPAMHKH, JKEJI€30 U CIUIABBI
Ha €ro OCHOBE IPOJOJDKAIOT OCTAaBaThCs OCHOBHBIMM KOHCTPYKLMOHHBIMHU MaTe-
puanamu. KpoMme Toro, u3zenus u3 xeje3a | ero CIjlaBoB OKPYKAIOT HAC Ha Kax-
AO0M 11ary B HOBCGI[HCBHOﬁ JKU3HU. MeTanibl U CIIaBbl ABJISIIOTCS TJIaBHBIMHU 061)-
eKTaM{ BO3JEHCTBUS KOPPO3UH, €CTECTBEHHBIX MPOLIECCOB, NPUBOIAIINX K JIerpa-
Jauuu u3nenuit u3 Hux. Koppo3us HaHOCHT OrpoMHBIN yiiepO 3KOHOMHKE CTpaH,
TOPMO3s TeXHUYECKHH mporpecc BO MHOIUX OTpacCiidX MNIPOMBINIJICHHOCTHU, Ha
00pb0Y € 3THM SBJIIEHHEM TpaTsATCS OrpoMHBIE cpeacTBa. [loaTomy M3yueHue npo-
LIECCOB KOPPO3UH M pa3paboTKa HOBBIX METOJOB OOpHOBI ¢ HEH HE TepsieT cBOEH
aKTyaJTbHOCTH W 1O cel aeHb. OgHuM u3 Hanbojee 3P(GEKTUBHBIX W HEIOPOTUX
croco0oB OOPBOBI ¢ KOppO3UEi SBISETCS MPUMEHEHUEe MHrHOuTOpoB. Heopranm-
YEeCKHe MHIMOMTOPBI KOPPO3UH INPUMEHSIOTCS B OCHOBHOM B CHCTEMax BOAOCHAO-
kerus. Ux mpuMeHeHne 00BsICHASTCS HU3KOH ce0eCTOMMOCTBIO U TOCTATOYHO BHI-
COKOI1 3alIIUTHON CIIOCOOHOCTBIO B BOAHBIX CpellaX MO OTHOLICHHUIO K CTalH.

Lenbto Hamiel paboTHI SIBISIIOCH M3YUYEHUE MPOLIECCOB KOPPO3HUU U ONpee-
JICHUE ONTUMAJIBHBIX MPOTUBOKOPPO3MOHHBIX MEP IJId 3alllUTBI U3JCJIIMU U3 CIIJIa-
BOB Ha OCHOBE JKeJie3a B KHCJIOU CPEZIe C UCIOIb30BaHNEM HEOPTaHMYECKHX UHTH-
OUTOpPOB.

OOBexTaMu MccaeJ0BaHus ABISUIMCH U3/ISNUS U3 CIUIAaBOB HA OCHOBE JKee3a
cnemyrornux Mapok 08X 18H10, X5CrNi 18-10, Cu20,Y 8. Hamm ncciaenoBaHus MBI
Havyalld ¢ U3yUYeHUs] KOPPO3MOHHOTO IMOBEJCHNUS TaHHBIX 00pa3oB B KUCIIOW cpejie
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(B xagectBe cpensl ucronb3oBamm HCl 0,1H xoHmeHnTparuu). M3yden MexaHu3m
ANIEKTPOJIMTHYECKON KOPPO3HH, OIpeliesieHa CKOPOCTh KOPPO3WH M BBIUUCIICHA
SHEPTUs aKTUBALIUH MpolLieccoB. [l M3y4eHUs] aHTUKOPPO3HMOHHBIX CBOHCTB HEOP-
TFaHUYECKUX HHIMOMTOPOB MBI IPOBEIN CEPUI0 IKCHEPHUMEHTOB, COCTOSMIMX HX
XOJIOJHOTO | Topsidero GpocaTupoBaHUsS OJHOW YaCcTH 0Opa3loB, a TaKXKe HUKE-
JUPOBaHMUE APYTON YaCTH M3JENUN. 3aTeM CHOBA MCCIEA0BAIN KOPPO3HMOHHOE I10-
BEJCHNE HHTMOMPOBAHHBIX JETaJICH.

Pe3ynpTaThl MOBEIEHHBIX YKCIIEPUMEHTOB IIOKA3aJIH, YTO B IIEJIOM KOPPO3UH
0obIIe TIOABEPIKECHBI U3ACJINA U3 HEJICTUPOBAHHBIX ctayiei. MckimroyeHust cocTas-
JIAKOT U3ACINA Ha OCHOBE CTaJId MapKu Y8, YTO MOXKXHO O6’I>HCHI/ITI> HaJIU4YueM ac-
(eKTOB Ha MOBEPXHOCTH AAHHOI'O M3/AENHUS, IPUBEIIINM K €r0 IIOBPEXKICHHUIO.

®DocharupoBaHne U3AETHIA MOKA3aJ0, YTO PE3yNbTAT 3aBUCUT OT TaKuX (pak-
TOPOB KaK KayecTBO MaTepHaia M3JeNHs, MPeJBapUTEeIbHON 00pabOTKH MOBEPX-
HOCTH, TEMIIEPaTypbl U COCTaBa PacTBOPa, JIUTEIBHOCTHU TMpolecca. XO0Ts XOJI0-
HOe (ochaTopoBaHUE SABIAETCS 0OJee YKOHOMHYHBIM, B HAIIMX DKCIIEPUMEHTaX
(ocdarHbIe MIEHKN MONTy4YeHHbIE ropsynM (ocdaTupoBaHneM oka3zanuch Oojee
CTOMKMMHM B JaJIbHEHIIMX KOPPO3HOHHBIX McclenoBaHusx. Kpome toro, momyuen-
HbI€ HAMHU JaHHBIE TIOKA3aH, 4To (hocaTupoBaHue HEJIETUPOBAHHBIX CTaJCH HaM-
HOTO 3 eKTUBHEE, YeM JETHPOBAHHBIX, UTO, MO-BUANMOMY, OOBSCHSIETCS MPOU-
HOCTBIO CLETUICHHS TUICHKH C JKEJIe30M.

HuxkenupoBanue m3gaenuii MpOBOIWIN XUMHYECKUM M 3JIEKTPOXHUMUYECKUM
METOAaMU. PeSynBTaTBI XUMHWYECCKOT'O HEC aajin YHOBHeTBOpHTeHBHBIﬁ pe3yabTaT.
3aTeM MBI IMMPOBCJIN TaJIbBAHUYCCKOC HUKCIIMPOBAHUC, UCIIOJIB3YyA, B IICPBOM 3KC-
MEpUMEHTE, B KauecTBE PAaCTBOPHMOIO aHOJa MpeIBapUTEIbHO 00pabOTaHHYIO
MOHETY M3 YHMCTOI'O HMKEJS, BO BTOPOM JKCIEPHUMEHTE Mbl JEHCTBOBAIM IIOCTa-
JIUHHO, CHaYajia MOYIIA YACTHIH HUKEIb 3JIEKTPOJIN30M CyIh(haTa HUKEISI B pe-
3yJbTaTe OCAXKICHMS €ro Ha KaToJe U3 BoJib(ppama. 3aTeM JaHHBIH 3JIEKTPOA HC-
[I0JIb30BAJIM B KaU€CTBE PACTBOPHUMOIO aHOJA, IPU 3TOM KaTOAOM CIIY>KWIIO H3[ie-
JIME U3 CIJIaBa HA OCHOBE JKelie3a. Bo BTOPOM dKCIEPUMEHTE M3JIeNe OKPBLIOCH
HUKEJIEM OYeHb OBICTPO, OJTHAKO OKAa3aJoCh, YTO aHTHKOPPO3MOHHAS MPOYHOCTH
MOKPBITHS B KUCIIOH Cpesie yCTynaeT NIPOYHOCTH €r0 B HEUTPAJIbHBIX H ILEIOYHBIX
cpenax. Jlyummuii pe3ynbraT HUKEIUPOBAHUE MOKA3aIN U3AEIHUS U3 JETUPOBAHHON
CTaJIH.

Jlutepatypa

1. AAAIl-Amiery, E.Yousif, etc. A Review of Inorganic Corrosion Inhibitors: Types,
Mechanisms, and Applications, Tribology in Industry, 2022, 45, 2, 313-339
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CHUHTE3 U PEHTTEHOBCKOE UCCJIEAJOBAHUE TBEPIBbIX
PACTBOPOB Gel_xM ani4Te7

Aiiman Hapumanosa®, Enbnyp Opymkiay?, Maromen Badananr

YUnemumym Kamanusza u Heopeanuueckoii Xumuu umenu axademuxa M.Hazueea
2 Asepbatioscanckuii I'ocyoapcmeennbiii
Ynueepcumem nepmu u npomviuiiennocmu
gafarova.91@list.ru

Terpamumurononobusie TpoiiHsle coenmnenns A'VBY,Tes,, AVBY,Te7,
AVBysTe1o, 06pasyromuecs B Tpoiinbix cucremax A'V-BV-Te (A'V-Ge, Sn, Pb; BY-
Sb, Bi), sBISIFOTCS TEPMODIEKTPUUIECKUMH MaTepHallaMi ¢ HU3KOH TEIIONpPOBOA-
HocThi0. HenaBHUE MccneoBaHMsI OKa3ajiy, YTO 3TH COSIMHEHHs TaKke oOnana-
IOT CBOHCTBAMHU TPEXMEPHOTO TOMOJIOTUYECKOTO HU30JISATOPA U TO3TOMY SIBIISIOTCS
BeCbMa IMEPCHNEKTHBHBIMUA MaTepHaiaMd [jsl HCHOJb30BaHHS B CIUHTPOHUKE,
KBaHTOBBIX BBIUMCIICHUSIX, METUIIMHE U cucTeMax Oe3omacHocTH [1-6]. [Tockombky
TpoliHbIE COEMHEHHUs, MOTydeHHble B u3ydaemoii cucteme A'VTe-BY,Tes, spisa-
IOTCSI TOTIOJIOTUYECKUMH H30JTOPaMU C (DyHKIMOHAJIbHBIMU CBOWCTBAMH, OHH
MPUBJICKIIM BHUMaHHE HCCIIEAoBaTeIel, padoTaromuX B 00JacTH TOMYIPOBOIHU-
KOB. DKCIIEPUMEHTAJILHO YCTAHOBJIEHO, YTO OTH COCIUHEHUS MPEACTABISIOT COOO0M
TPEXMEPHBIE MOJIENIN TOMOJIOTUIECKHX U30ISTOPOB [7-9].

HenaBHO OBIIM OTKPBITHI TOIOJOTMYECKHE M30JIATOPBI U CIOUCTHIE COENU-
HEHHSI C MATHUTHBIMH CBOMCTBaMU. B CBSI3W ¢ 9THM MpaKkTHYecKOoe 3HAUCHHE NMe-
I0T TpOHHBIC COeNWHEHHUs, oOpasylolmuecs B KBa3HTpOHHBIX cucremax MnTe-
Sb(Bi),Tes [7,8]. Coenunenre MnBi;Tes okazanocs aHTH(HEPPOMArHUTHBIM TOTIO-
JIOTHYECKUM H30JITOpoM [9].

B nannoit paboTe CHHTE3MPOBAHBI U HCCIICAOBAHBI METOIOM PEHTIeHO(a30-
BOro ananmsa TBepasie pactBopbl GeixMnxBisTe; (X=0-1). YcranoBieno, 4to
Mexay coequHeHusMu GeBisTe; m MnBisTe; oqnHaKOBOW CTPYKTYpPHI BO3MOYKHO
00pa3zoBaHKe HEMPEPHIBHBIX PAJOB TBEPABIX PACTBOPOB ¢ 3amenieHneM Ge«—>Mn.

Teepabie pactBopbl GeixMnyBisTe; ObuM CHHTE3UMPOBAHBI CILIABICHHEM
[IPEIBAPUTEIBHO CUHTE3UPOBAHHBIX M WICHTU(HULIHMPOBAHHBIX MCXOIHBIX OMHAap-
HBIX coenuHennii - GeTe, MnTe u BixTes mpu 950°C B TeueHne 5 9acoB B Bakyy-
MHUPOBAaHHBIX KBapLeBbIX amiynax 1o Aasnenus 0,133 Ila. J{na onpenenenus da-
30BOI0 COCTaBa CIIABOB, OHM OBUIM 3aKaJIeHBI B JICASHOW BOJE NPH TEMIIEpaType
950°C. Urobpl MakcHMalbHO MPHOIM3UTH MOJYYSHHBIE MOIUKPHCTATTNIECCKIE
00pasibl K paBHOBECHOMY COCTOSIHUIO M OOECIICUHUTh WX OJHOPOJHOCTB, UX 3aTeM
noaBeprain TepmoodpadoTke npu temneparype 450°C B reuenue 45 cyTok.

Tepmudeckn 00paboTaHHBIE 00pPAa3IBl UCCICIOBAIA METOIOM peHTreHoda-
3oBoro ananuza (POA). Pentrenoda3oBblii aHaTU3 CIUIABOB MTPOBOAMIIN Ha TpHOO-
pe Bruker D2 PHASER (u3nyuenne CuKay).

CpaBHEHHE PEHTICHOBCKHX H300paXCHHH CHHTE3MPOBAHHBIX TBEPIBIX
PacTBOPOB PA3NIMYHOIO COCTaBa MOKA3bIBAET, YTO AM(pakTOrpaMmsbl BCeX MPO-
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MEXyTOUYHBIX COCTaBOB KAa4ECTBEHHO AHAJOTHYHBI MH(pakTorpaMMaM TpaHHU-
HBIX coeauHennit GeBisTe; u MnBisTer. Ananus 3THX AUPPAKIIHOHHBIX JTHHUN
MOKAa3bIBAET, YTO BCE PEHTTCHOTPAMMBI OTHOCSTCS K THUIy TPUTOHAJIBHOU pe-
metku (R-3M). B 10 ke Bpems aHann3 NMUKOB B TBEPABIX PACTBOPAX MOKa3bIBa-
eT, 4TO 1Mo Mepe 3amenieHuss Ge«—>Mn B 00pa3iax MUKHA CMEMIAIOTCA B CTOPOHY
OOJBIIUX YTJIOB M3-32 Pa3/IMyUs MOHHBIX PaJUyCOB, YTO CUHMTACTCS XapaKTep-
HBIM JUJIS HETIPEPBIBHBIX TBEPJBIX pacTBOPOB. TakuMm 00pa3oMm, B CBS3U C TEM,
YTO TePMaHHH UMeeT OOJBINMK WOHHBIH pagnyc, 4eM MapraHell, 3HauCHHS I1a-
pPaMEeTPOB dIEMEHTAPHOHN PENIETKH YBEJIMIHBAIOTCSA C YBEIMICHUEM KOJINIECTBA
repMmanusi. B To e Bpems, MOCKOJbKY 3aBUCHUMOCTBH MapaMeTpOB JJIEMEHTAap-
HOHM pemIeTKH OT COCTaBa M3MEHSETCS MO JIMHEWHOMY 3aKOHY, OHa yIOBIETBO-
pset TpeboBaHuAM 3akoHa Berapna.
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8. E.Orujlu, Z.Aliev, I.Amiraslanov et.al. Phase Equilibria of the MnTe-Sh,Te; System
and Synthesis of Novel Ternary Layered Compound — MnSh4Te;. Phys. Chem. Solid St,
2021, 22, 39-44

9. M.M.Otrokov, I.1.Klimovskikh, H.Bentmann et.al., Prediction and observation of an
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HoTe-InTe SISTEMIN KiMYOVi QARSILIQLI TOSIRIN OYRONILMOSI

Ibrahim Hasanli, Humay Hiiseynova, Yegana Cafarova

Baki Doviat Universiteti
ibo.hesenlil2@gmail.com

Mouasir dovrimizds miasir texnikanin inkisafi ilo slagadar olaraq kimyagi-
lar qarsisinda duran on aktual masalolardon biri yuksok is¢i temperaturlu vo genis
totbiq sahasine malik yeni yarimkegirici maddalorin alinmasi vo onlarin bark
mohlullarimin sintezi, xassalarinin 6yranilmasi va tatbiq sahslorinin tadgigidir.

Holmiumun birlosmasi olan monotellurid holmiumdan termoelektrik materi-
ali istifads olunur [1,2]. Eyni zamanda adsbiyyat materiallarindan malumdur ki, In-
Te yiksok fotohassas vo yarimkegirici xassaya malikdir Onun gadagan olunmus
zolagimin eni AE=1.02 eV-dur[2]. Isdo asas mogsad bu birlogsmalorin garsiligl tosiri
zamani alinan maddolorin do bu xassoni gOstormosini arasdirmaqdir. Bu ciir
birlosmoalorin alinmasi vo totbiq sahasinin dyronilmasi ham elmi,ham do praktiki
cahatdan oldugca maraqlidir.

Bunun tgiin HoTe- la InTe garsiligl tasiri zamani alinan yeni birlasmalorin
fiziki-kimyavi, elektrofiziki vo yarimkegirici xassalorinin todgiqi vo hallolma sa-
halarinin dyranilmasidir. Bunun Gglin ham binar birlogsmalardon,ham ds elementlo-
rindon istifads edarok 10 nimuno sintez edilmisdir. Stexiometrik migdarda hesab-
lanmis maddalor cokilorak kvars ampulalara kociriilorak 10°mm c.s.tazyigoe godor
havasi seyroklasdirilarak agzi lehimlonib 900-1100K temperaturda birtemperaturlu
sobada birbasa ampula metodu ilo 5-6 saat miiddotina sintez edilmisdir. Sintezdoan
sonra alinmis orintilori homogenlosdirilmok Ugilin 550-600K temperatur inter-
valinda 100 saat middatina termiki emal edilmisdir. Termiki emal qurtardigdan
sonra alinan arintilorin faza torkibini dogiq muoayyanlogdirmok Ggtin,butun arintilor
toz halina salinaraq tokrar termiki emal edilmisdir. Termiki emal qurtardigdan sonra
tadqiq ti¢iin hazirlanaraq fiziki kimyovi analizin kompleks metodlarindan-differen-
sial termiki(DTA), rentgenfaza(RFA) vo mikroqurulus,mikrobarkliyin toyini vo
sixliglarin  6lgiilmasindan istifads edilmisdir. Birinci ndvbads sitemin arintilorinin
termogramlart HTP-73 markali pirometrdo £5 doroco dogigliklo toyin edilmisdir.
Aparilan tadgigatlar asasinda miayyan edilmisdir ki, komponentlor 1:1 nishatindo
(50 mol%HoTe) gotirildikds peritektik reaksiya tizro 1010K temperatur inter-
valinda HolnTe; torkibli inkongruyent birlogsmo alinmisdir.

M+HoTe S HolnTe,

Birlogsmonin dagigliyini siibut etmok ti¢iin baslangic maddoslarin vo birlosm-
ain rentgefaza (RFA) analiz tsulundan istifads edarak toz tsulu ilo  difraktoqram-
lar1 ¢okilmisdir. Misyyan edilmisdir ki,HolnTe; torkibo cavab veran arintinin dif-
raksiya Xatlori baclangic maddslorin difraksiya Xotlorindon tam forglonir. Bu iss
alinan yeni fazanin fordiliyini siibut edir. Eyni zamanda baslangic maddalorin va
tcll birlogsmanin  mikrobarkliklori PMT-3 markali cihazda 6lgiilmiigdiir. Bu za-
man ¢ sira giymoatlor alinmigdir. Miiqayiss etdikdo alinan noticalor baglangic
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maddslorin naticalorine uygun galmadiyi mlayyan edilmisdir. Bu bir daha slbut
edir ki, hagigaton 1:1 nisbatinds alinan birlosma gostarilon torkibs cavab verir.
Alinan arintilarin va birlogmonin piknometrik tsulla sixliglar1 da 6l¢iilmiisdiir. Ho-
InTe; birlogmasinin elektrik keciriciliyinin temperaturdan ashilg: 6l¢tilmiisdiir. Ana-
lizin naticalorine asason demok olar ki, HoTe - InTe koasiyi Ho-In-Te ¢lu sistemi-
nin kvazibinar kasiyidir. Digor torafdon alinan birlogsmanin bazi kimyavi xassalori
do 6yronilmisdir. Alinan birlosma tiind —boz rongli olub suya vo havaya qars1 da-
vamlidir.Duru mineral tursulardan HCI vo H,SO4 pis hall olur. Duru nitrat tursun-
da yaxs1 holl olur. Qat1 nitrat tursusunun tosirindon H,Te —a godor pargalanir.

9dabiyyat
1. E.M.Spembam, A.A. EnuceeB, XanbKOreHUAOB PeIKO3eMETbHBIX A1eMeHTOB, M.Hayka
, 1975, ¢.258-260.
2. ®usuka u xumus coenunenuii A"'BY'. Tlepeson ¢ anrn. nox pen.C.A. Mensenesa, M.:
Mup, 1970, 624 c.

NIKELIN (II) 5-(BROM- 2- PIRIDILAZO)-2- HIDROKSI -4-
MERKAPTOFENOL VO ANILNLO KOMPLEKSININ
SPEKTROFOTOMETRIK TODQIQi

Z6hra 9sgarova, Oli Zalov

Azarbaycan Dovlat Pedaqoji Universiteti
phd.zohra@gmail.com

Otraf muhit obyektlorinds nikelin ayirlmasi, qatilagdirilmasi vo toyini anali-
tiklor qarsisinda aktual masalo kimi qalir. Hazirki todgigat nikelin (1) 5-(brom-2-
piridilazo)-2- hidroksi -4-merkaptofenol (L) vo anilinlo (An) mixtslifligandli
(MLK) ekstraksiyali-spektrofotometrik todgigine hasr edilmisdir.

Ni(ll) L ilo qarsiligh tosirds olaraq xloroformda hall olmayan qirmizi rangli
[NiL2]* anion tipli kompleks birlosma amala gatirir. [NiL,]*-H,O sistemino anili-
nin xloroformda mohlulu slave edildikdo [NiL;]* anion kompleks dorhal MLK -
{[NiL2](AnH)2} - soklinds (zvi fazaya toplanir [1]. MLK amala galmasi vo ekst-
raksiyasi pHop 2.2- 6.3-do (pH 1.7-8.6) do bas verir. MLK ekstraksiyasi tigiin
CH3Cl (R= 98.95%) on yaxs1 ekstragent kimi segilmisdir. {[NiL2](AnH).} molyar
isiqudma omsali es00= 4.2x 10%-o borabordir. Reagentlorin optimal qatiligi L-in
1.15%x10° mol/l, An-in iss 2.80 X107 mol/l gatiligina uygundur.

Ni(I)-L-An-CHsCI-H,0O sistemi yaxs1 garigdirildigdan 10-12 doagige sonra
optiki sixlig maksimum giymat alir vo ekstraksiyadan sonra iki sutka doyismir.
MLK tarkibindo komponentlarin molyar nisbati diiz xatt vo nisbi ¢ixim metodlari
[2] ilo Ni(ll):L:An=1:2:2 kimi oldugu miisyyan edilmisdir. Konar ionlarin nikelin
(1) tayinino manegilik tosiri reaksiya bas veran pH-1 doyismoklo yaxud ekstraksiya
Va ya poardalayici maddalarin kémayi ilo aradan qaldirilmigdir. Yeni iglanilmis tisul
almada nikelin toyinins tatbiq olunmusdur.
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IKO-XUMHNYECKASA HCCIEJOBAHUE O3EPA MACA3BIP

Ceunak lagxuenal, Mcaam Mycragaes?,
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tarana_chem@mail.ru

MacazpIpréns — 03epo B AMNIIEPOHCKOM paiioHe, BOIM3KM Hocénka Macasbip,
mromans — 10 kv, Boma o3epa conéHasi, ¢ BRICOKOI KOHIIEHTPAITUEH XJI0pra U CYITh-
(bara, yTo MPUIAET € KpacHBIN OKpac. B CBSI3U C BHICOKMM YPOBHEM COJIEHOCTH, TIpaK-
THYECKU OTCYTCTBYIOT (iopa u (payna. O3epo sBISETCS KPYIHBIM UCTOUHUKOM ITHILE-
BOM COJIH, 3amachl KOTOPOH COCTABILIIOT MpuMepHO 1735 MimH TOHH; 100BIIa okojio 90
THICSTY TOHH B Tof1. Ha Gepery o3epa meiicTByeT 3aBOJI 1O ITPOU3BOACTBY coiil. Hanme-
Hee 3arps3HEHHBIM 03€pOM Ha TEpPUTOpUH AOIIepOHa CHICUAMCTBI HAa3bIBAIOT TOJIBKO
03epo Macasblp, cBoero poza azepbaiimxanckoe MepTBoe MOpe: KOHLIEHTPALsI COJHU B
HEM TaKas, 9TO HU OJIHa KUBHOCTH B HEM HE BOAWTCS. A €CIT CMOTPETh Ha 03epo CBEp-
Xy, TO OHO Jjake Oy/IeT TOUHO TaKoro JKe IBeTa, Kak MepTBoe Mope - cilerka KopHiHe-
Baroro. B 20-x romax XX cronerus u3 o3epa Macasblp exerogHo cobupam no 100
ToHH comu. B 1934 rony coBerckmii yuenslid 1.B.I'aBpuiioB, uccnenoBaBIiuii 03epo
Macasblp, nucai, 4To B HEM, [0 HEKOTOPBIM JaHHBIM, HaxoAuTcs 381 ThIC. TOHH COJH.
A 1MpOKKME Hay4HbIE HCCIENOBaHMS (K TMpUMEpY, M3ydeHHE XMMHYECKOTO COCTaBa
03€pHOI'0 IPyHTa U IPUMEHEHHE €ro Ha IIPaKTHKEe) Hayaich yxxe ¢ 1937 ropa cotpyx-
HUKamMu HaydHO-MccreioBaTebCcKoro WHCTUTYTa KyPOPTOJIOTHH M JIedeHus (pusmde-
CKHMMH Tiperiapatami [1].

B nensx usydeHus cTeNeHH 3arps3HeHHs BOAbl o3epa Macasblp HaMu ObUIH
MIPOBECHBI MOHUTOPHHTOBEIE MCCIIEAOBAHUS IS OTpeNeeHus] (PU3UKO-XUMHIECKIX
napaMeTpoB, OMOTEHHBIX AHUOHOB, & TAKKE COJICPIKaHUSI B HUX HEKOTOPBIX 3arpsi3HHU-
tenel [2, 3]. Bo BpeMsi MOHUTOpPHHTa MBI B3SUIH MPOOBI BOJIBI M3 PA3JIMYHBIX MECT 03€-
pa Macasbip. [IpoObl ObuM B3SITBI C pa3HBIX YYacTKOB M Ha Pa3IM4HON IIIyOHHE.
HawuGosiblie 3arps3HeHne HaOOAAN0Ch B TIOBEPXHOCTHBIX CIIOSIX, Ha Ti1youHe jio 0,5
M. O0BeM Bcex B3ATHIX Mpob coctasiswt 1 i McenenoBanus mpoBoauuchk Ha Kades-
Pe 3KOJIOruueckol XMMHUK bakuHCKOro rocyapCTBEHHOTO Y HUBEPCHUTETA.

Bo Bcex B3aTBIX mpobax comeprxkanue (eHona memuoro (0.0015mr/m), a CITAB
(1,25 mr/m) Heckonbko pa3 npesbinano HopM [TJIK. B npo6ax Boasl pH pasna 7,8, MmyT-
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HOCTH 214, a 3IIEKTPOIPOBOTMMOCTE 228, KOJIMYECTBO PAaCTBOPEHHOT'O KUCIIOPO/Ia 2 MI/JI
[4,5, 6]. B Tabmurie 1 maner pe3ynbrarsl anamm3a 1yt BIIK u 11 OMOTeHHBIX aHHOHOB

[7]-

[N

Taoauna 1.
Pe3yabTarel ananu3a s BIIK u nJis 0MOreHHbBIX AaHHOHOB
Ne AHUOHBL, MI/1 BIIK,
Osepo i Mr/a0y/1
NH4* NOy NOs PO
1 Macasslp 0 0.17 3.8 0.47 1.2
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. S.R.Hajiyeva, T.l.Aliyeva, M.N.Yusifova. The ecological state of Boyuk Shor lake of
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. CPlI'amxmeBa, WN.M.Mycradaes T.M.AmmeBa Oxonormueckoe OrennBanne Ozepa
bérokmop Aommeponckoro [lomyoctpoBa V Mexaynaponuot (XVII PernonansHoi)
Hay4YHOU KoH(pepeHInH “TeXHOTeHHBIC CHCTEMBI U IKOJIOrHYecKuid pruck”, 2022, 129-131

. I.Mustafaev, S.Hajiyeva, T.Aliyeva, A.Samadova, Research Of Pollution Level Of Lake Bina-
gadi. The 7th International Conference: "Ecological and Environmental Chemistry-2022",
March 3-4, 2022, Chisinau, Republic of Moldova EEC-2022 Abstract Book, 1, 100-101

. I.K.T'unees, K.M.TuxonoBa. MeTobl aHanm3a 00bEKTOB OKpyKarolei cpensl. HoBo-
cubupck, Hayka, 1988, 243c.

. IlpenenbHO MOMyCTHMBIE KOHILICHTPAIIMK BPEIHBIX BELIECTB B Bo3ayxe U Boge. JI.: Xu-
must. 1975. 456¢.

. A.M.Huxanopos, T.A.Xopyxas. Moautopunr kauectsa Boj. CIIb ['maponureonsaar,
1998, 73c.

. H.B.Uubucosa, E.K.onrans. [Ipaktnkym mo sxonormdeckoit xumun. Kamrauarpan, 1999,
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ONPEJEJEHUE HEKOTOPBIX TAKEJIBIX
METAJLJIOB B PYTHUYHOM BOJIE

CeBunmx I'agkueBa, YiasBus PycramoBa

Baxunckuii I'ocyoapcmeennvlii Ynusepcumem
Ulviya_rn@rambler.ru

Tsoxenple METaIIbl OTHOCSTCS K OJHHUM U3 Hau0oJIee TOKCUYHBIX 3arpsAa3Hu-

TeNIel OKpy:karollen cpeapl. B mociennee Bpems noja BO3AEHCTBUEM aHTPOIIOIEH-
HBIX ()aKTOPOB MOHBI TSIKEIBIX METAJUIOB MPUOOPETAIOT OONBIIYIO MOJIBUKHOCTD,
pPacTBOPUMOCTh M BKITIOUAIOTCS B IMHUIIEBEIC Ienmouku. K ToMy ke OHHM 00JamaroT
KYMYJSTUBHBIMU CBOWMCTBaMHM, U, HAKAIUIMBAsACh B OPraHU3ME, TSAKEIO MOKUIAIOT
ero.

OnHMM U3 OCHOBHBIX MCTOYHHKOB 3arpA3HEHUS OKPYKAIOIMIEH Cpembl TSKe-

JBIMHU MCETaJIJIaMH  SABJISAIOTCS OTpa6OTaHHI>Ie PYAHUKU W TOPHBIC KOIIH. KpOMe
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CKOTIJICHHUS] B OTPOMHBIX KOJIMYECTBAX ITyCTOW TIOPOJIBI, MENIKOH pyIHUKOBOM TTBIIH,
3arps3HAIOTCS TAKXKE M PYAHUKOBBIC BOMBI.

Hamu Obumo ompezpeneHo coaepKaHHE HEKOTOPBIX TSDKEIBIX METalIOB —
Cu(Il), Zn(Il) u Ni(Il) B Kenabekckoli pyaauuHol Boje. Jlist onpeneneHus Meau
HCTIONB30BANIN pa3pabOTaHHYI0 HaMHU HKCTPAKIIMOHHO-(OTOMETPUIECKYIO METO/IH-
Ky ompenesieHus ¢ AMHuTpobeH3onasocamuuuioBoil kucnoroit (JJHBACK) u Tpu-
n3zo0ytundocdarom (TUBD). [JaHHas mMeToauKa BHICOKOUYBCTBHTENbHA U BBICO-
KOM30HupaTeNnbHa, €€ MPUMEHEHUIO He MEIIal0T MHOTOYHCIIEHHBIE NOHEI.

Omnpenenenne NUHKAa MPOBOIWIOCH MO 3KCTPAKIMOHHO-(POTOMETPHUECKON
METOAMKE C alu3apuHOM XenTbiM P u nudennndenantponuHoM. Memaromee
rusHIe woHoB Cu(ll), Fe(Ill) yctpansnocs nobasmennem 1 mm 10%-ro THOKap-
b6amuna, a BustHre Cd(I1) ycrpaHsutocs IpoMBIBaHHEM XJIOPOPOPMHOTO IKCTPAK-
ta 0,25% -HBIM PacTBOPOM IUATUIAUTHOKApOAMUHATA.

Omnpenenenue HUKENS MPOBOAMIIOCH MO 3KCTPAKIHOHHO-()OTOMETPUUIECKOM
meroauke ¢ JJHBACK u denantponmmaoM. Memaromee Bausare woHoB Cu(ll),
Fe(ILIII) ycrpansuiocs mobaBimeHueM THoKapOammma, a BiusHue woHOB Zn(Il),
Cd(I1) — nobaBneHrEeM BUHHOM KHUCIIOTHI.

PesynbraTh onpeneneHus MPUBEACHBI B HUKECIEAYIOIeH TabuIle.

Tabnuna. 1.
Pe3yabTaThl onpeeieHUsi MFOHOB HEKOTOPBIX METALJIOB
B Kena0ekckoii pyniHn4Hoii Bosie
Honbl MeTaJIOB Conep:xanue IAK, mr/a
Cu(lh 0.159+0,012 r/n 0,1
Zn(11) 0,19+0,01 mr/n 1
Ni(11) 0.185+0,01 mr/n 0,1

Jlutepatypa
1. T.W.[pob6amesa, C.b.PacroponoB. TokcuuHble 3arpsi3HEHUS] IPUPOIHBIX BOJ| TSKENbI-
Mmu metamiamu, M3sectus BY3o0B, EctectBennrie Haykw, 2005, 8, 53-60
2. I''b.Crnenuenko, H.IL.Ilukyna u ap., DIEeKTpOXMMHUYECKHH KOHTPOJIb KAauyecTBa BOI,
W3BecTrst TOMCKOT'O OUTEXHUYECKOTO YHIBEepcuTeTa, 2009, 3, 59-70

ANHIDRID TORKIBLi BIRGOPOLIMERLORIN
MODIFiKASIYASI iLO iSIGAHOSSAS POLIMERLORIN ALINMASI

Sebnam Qarayeva, Qafar Ramazanov

Sumgqayit DOvIat Universiteti
shabnam-1983@mail.ru

Makromolekullarinda funksionalaktiv gruplar saxlayan polimerlor muxtslif
stia monbalarinin tasirindan bazi dayisiklikloro maruz galirlar. Bu hal onlarin mik-
roelektronikada fotorezistlor tigiin isigahossas polimerlar kimi istifadasine imkan
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verir. Praktiki olaraq istonilon fotorezistin osasini miixtoalif siia moanbolarinin tosi-
rino qarst yiiksok hassasliga malik fragmentlor saxlayan birlosmolor toskil edir
[1,2].

Togdim olunan isdo neqgativ tip fotorezistlorin alinmasi magsadilo torofi-
mizdan sintez olunmus viniloksi- va viniloksi(etoksi)avazli tsiklopropilasetallar ilo
malein anhidridi esasinda alinmig birgopolimerlarin vinilkarbinolla modifikasiyasi
aparilmig vo alinan modifikatlarin fotohossasliq xassalori yronilmisdir.

Sintez olunmus anhidrid torkibli birgopolimerlorin vinilkarbinolla asillogsmo-
si DMF mahlulunda 313-353K temperaturunda 3 saat muddstinds turs vo asasi ka-
talizator (p-toluolsulfotursu va trietilamin) istirakinda aparilmisdir.

O/ P2

Cc
? | CH,=CH-CH,0OH NaOH
CHZ—(IEH—CH—CH T JCHrCH—CH—CH CHZ—?H—?H—?H —
n OR CO,H (I:o2 n C g dnx

OR R LA
CHyCH=CH, O o

R CHZ—CH—(IDH—(li}-HCHZ—CH—(IZH—?Hi‘ R= —{cH,—cH—o) <°D)
n
! 0N e & g dnx o/ m

o
OR CO,Na | OR //\O/\O
CHpCH=CH, ©

Modifikasiya olunmus birgopolimerlorin  efirlosmo dorocosi  reaksiya
noticosindo omoalo golon sorbast karboksil qruplarinin miqdari  analizi ils,
quruluslari iso 1Q-spektrlarinin naticalori asasinda miiayyan olunmusdur.

Modifikasiya daracasinin vo alinan mohsulun ¢iximinin artirtlmasi magsadilo
mixtalif parametrlorin, 0 ciimladan temperaturun, ilkin maddoalarin nisbatinin,
aparilma miiddatinin vo Kkatalizatorun tobistinin tosiri dyronilorok prosesin optimal
soraiti mioayyan edilmisdir.

Muxtalif efirlogsma doaracasino malik modifikasiya olunmus birgapolimerlarin
fotosiialar tosirindon tikilmo prosesi 1Q- vo UB-spektroskopiyanin komoyi ilo
todqiq edilmis vo siialandirilmig birgopolimer tobagalorinin tikilma doroacasi
mioyyonlasdirilmisdir.

Modifikasiya edilmis birgopolimerlorin fotokimyovi gevrilmalori ilo yanasi
termiki cevrilmalori do Gyronilmis vo miioyyan olunmusdur ki, 220°C-ys godor
birgopolimer niimunalarinin torkib vo quruluslarinda nazoro garpacaq doyisiklik
miisahide olunmur. Temperaturun 220°C-don 300°C-ya godor yilksaldilmasi ilo
efirlosmis birgopolimerin torkibindo Ucolgull foza quruluslu sobokalorin amals
goalmasi ilo yanast polimerds Kiitls itkisinin do olmasi miisyyan olunmusdur.

9dsbiyyat
1. P.3.Iaxnazapnu, A.A.AnueBa, X.I' .Ha3zapanues, A.M.I'ynmue ®oTouyBCTBUTEIHHEIC
MaTepHraIoOB Ha OCHOBE COMMOJIMMEPOB BUHHUIIUKIIOMIPOITUIIOBBIX 3(1)I/II)OB C MAJICUHOBBIM
anrunpuaom, XKypuan [pukinagnoit Xumuu, 2008, 81(2), 304-307
2. F.Kh.Yusifli, T.D.Guliyev, G.A.Ramazanov Acylation of the anhydrite-containing co-
polymers with vinyl carbinol for preparation of photosensitive materials, Chemical
problems, 2022, 20(1), 28-34
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EKOLOJi PROBLEMLORIN HOLLINDO POLIMERLORIN
TOKRAR ISTIFADOYO QAYTARILMASI

Fidans 9kbarova

Azarbaycan Dovlat Pedaqgoji Universiteti
fidaneakberova.2004@gmail.com

Mouasir dévrds alternativ xammal ehtiyyatlarinin yaradilmas: aktual todgigat
sahasidir. Son onilliklor arzinds shalinin boyiik artimi1 polimerlorin istehsalinin art-
masina Sabob olmusdur belaliklo hayatimizin miixtalif sahalorinds polimerlori ge-
nis miqyasda istifados etdiyimiz Gglin tullantilar kitlovi migyasda ¢oxalir vo otraf
mihitin ¢irklonmasins sobob olur. Polimer momulatlarin giindslik tatbigi sayssinds
polimer tullantilarinin yigilmasi naticasindo yaranan ekoloji problemlori azaltmaq
tclin polimerlorin tokrar emali on effektiv Gsuldur. Kegon asro godor polimer
mohsullarinin zararsizlogdirilmosinds yandirilma vo basdirilma Usullar1 genis isti-
fado olunurdu lakin polimer tullantilarinin yandirtlmast vo yaxud basdirilmasi bir
sira ekoloji problemlars asas verir mosalon hava, torpaq ¢irkliliyi yaradir va eyni
zamanda plastik vo polietilen maddslor yandirilan zaman insan organizmi ¢in
zororli olan dioksin maddasi alinir ki bu kimyavi madda Xargong Xastaliyine sobab
olur. Insan organizmi tigiin zorarli olan maddalorin 80%-o godori plastik tullantilar-
dan daxil olur. Plastik mamulatlarin asas torkib hissasini bisfenol-A maddasi toskil
edir ki, bu maddads suya diffuziya eds bildiyi ti¢iin bir sira tohliikalora sabab olur.
Beloliklo aydin olur ki polimer momulatlar tokrar istifadoys gaytarilmazsa hom
otraf miihit hamdo canli organizmlor Ugiin tahliks yaranir. Diinyada plastik tul-
lantilarinin sadoco 20%-i tokrar emal olunur. Tokrar emal asason 3 yolla hoyata
kecrilir: Mexaniki tokrar emal, kimyavi tokrar emal vo enerjinin barpasi. Mexaniki
tokrar emal zaman plastik yuyulur, Gyadaliir va oridilir. Kimyovi tokrar emal za-
man iso plastikin tokrar istifadoasi Uc¢lin yeni polimerlor yaratmag, monomerlars
ayrildig1 emal iisulu hoyata kecrilir. Lakin enerjinin barpasinda polimerloe yanacaq
kimi istifado olunur.

Cirklonmis polimer tullantilariin emal:1 olduqgca problemlidir vo bir sira
morhalalordan kegmolidir:

1. Tullantilarin yarandigi miissisalords yigilaraq toplanmasi vo saxlanilmasi
2.Tullantilarin shalidon, poligonlardan toplanmasi

3.Tullantilarin emal olunacaq moakana nagl edilmasi

4.Emal olunacaq muoassisada polimer tullantilarinin yigilmasi

5.Polimer xammalarmin ndvlorina gora gismon tomizlonib ¢esidlors ayrilmasi
6.Tullantilarin metal dedektorundan kegrilmasi

7.Polimer tullantilarinin xirdalanmasi

8.0ncadon polimer tullantilarinin yuyulmasi

9.Polimer tullantilarinin qurudulmasi

10.Qranulyasiya

11.Emal ii¢iin hazirliq
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12.Tokrar istifado zamani sads vo modifikasiyali emal

13.Tokrar emaldan polimer xammalinin y1gilmasi

Polimer tullantilarinin tokrar emal olunmasinin an olverigli baslangici emali
istehsal yerinds aparmaqdir. Belaliklo ham zamana ham da bir sira xarclors ganast
etmis olurugq. ©n ¢ox istifade olunan polimerlor polivinil xlorid (CzHsCl), vo

polietilentereftaletdir .
OH
(@] : (o)
H (@] o

Laborotoriya miqyasli sinaqlar gostorir ki, polietilentereftalatin barpa olunma
doaracasi demok olar ki 100% , Polivinilxloridin isa 70% dir. Statistika gostarir Ki
polimerlarin istehsalinda vo istehlakinda lider olan dovlst Cin-dir. Bitiin diinya
Uzra polietilen istehsalinin 20%-i ¢inin izarina diisiir. Diinya polietilen istehsalinin
14%-ni iso Soaudiyys Orobistan toskil edir.

Odabiyyat
A.Emsley, L.Hamerton Polymers, the environment and sustainable development, 2003
K.S.Sixaliyev , Polimer va rezin tullantilarinin tokrar emali va istifadasi, 2019, 18-28
3. R.S.Mammadova, Expediency of biology activity providing during the modification at
the process of secondary treatment of polymers, 2017, 88-90
4. R.S.Mammadova, Research of application possiblities of biomass used as biologically
active additive in polymer compositions,2020,12

N =

POLIMERLORIN TOKRAR iSTiFADOSINO
INNOVATIV YANASMALAR

Facrin Abbaszads

Azarbaycan Dovlat Pedaqoji Universiteti?
abbaszadefecrin@gmail.com

Dovrimiziin an boyuk global problemlarindon biri ekoloji problemlardir. Eko-
loji problemlorin  halli t¢lin mixtalif Gsullar vo vasitalor arasdiriimagdadir. Coxsayli
elmi todgigat islori noticasinds miayyanlasdirilon Usul va vasitolor elm va texnikanin
toraqqi etmoasi noticasinds daha somarali olur. Polimer tullantilari, kauguk, kompozit
materiallarinin tokrar emalinin miiasir Usullar1 21-ci asrin texnologiyasinda asasan do
ekologiyasinda yeri aragdirilir. Vulkanlagdirilmig rezinlorin,imumi toyinath plastiklorin
va polimer kompozitlarin qarisiglariin bark fazali yiiksok temperaturda kasmo vo bir-
go Uyldilmasi ilo tokrar emali yeni alternativ imkanlarin oldugunu gostarir. Polimerls-
rin eloca do onlarin kompozisiyalarinin totbiginin - genisliyi,xassalorinin tolobata uy-
gun olaraq idaro edilmasi va digor amillorin tosirindon polimerlarin tullantilarinin
kiitlovi sakilds amola golmasi miisahids edilir. Bioloji destruktiv tasirs malik olmayan
polimer tullantilar1 ekoloji problemlarin kaskinlogsmasine eyni zamanda hayat foaliyyo-
tinin tohllika risklorinin artmasina sorait yaradir. Otraf miihitin ¢irklonmasins sobab
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olan bir sira bark polimer tullantilar1 vardir. Bu tullantilara polietilen,polistriol va poli-
vinilxlorid tullantilar: aiddir. Polimerlorin yaratdigi ekoloji problemlarin halli yollarinin
tohlili istigamotinds mixtslif yanasmalar mévcuddur. Bu yanasmalar asagidaki qrupla-
ra boliinir: Oton osrin 60-c1 illorinds polimer tullantilarinin basdiriimasi, polimer tul-
lantilarmin yandirilmasi, polimer tullantilarimin pirolizi yiksok enerji almaq mogsadi
ilo istifads olunan yanasmalardandir. Sonraki onilliklords polimer tullantilarinin sads
tokrar emali,sado tokrar emal prosesinds polimer tullantilarinin modifikasiyasi,bioloji
destruktiv polimer va polimer kompazisiyasinim smalo galmosi yanasmalar1 da méveud
olmusdur .Polimer tullantilarimin yandirilmasi daha ¢ox diqgeti colb etmisdir. Belo
ki,yandirilma prosesinin prinsipi yanacagla isloyan kameralarda oksidlosdirici agentin
Vo ya oksigen istiraki ilo yandirilan polimerlorin forsunkalarla islomasine asaslanir.Ali-
nan yanacaq enerjisindon buxar alinmasinda eyni zamanda, yasayis vo istehsalat bina-
larinda, yanacaq sisteminds bundan slavs olaraq, qizdiricilarda va.s istifads olunur. Po-
limer tullantilarmin pirolizi oksigen istiraki ilo Vo ya oksigen istiraki olmadan Uzvi
birlogsmonin termiki parcalanma prosesidir. Piroliz noticasinds yiiksok enerjili yanacaq
almir.Yuxarida geyd olunan hall yollarinin miisbat vo monfi xususiyystlors malik ol-
masina baxmayaraq onlarin giymatlondirilmasi misbat inkisaf dinamikasini gostorir.
Polimer tullantilarinimn tokrar emalda modifikasiyasi zamani emal va istismar tcln fay-
dali gostaricilora malik kompozisiya materiallari alds edilmisdir. Qeyd etmok lazimdir
ki, polimerlorin yaratdigi ekoloji problemlorin kaskinlogmasi bioloji destruktiv polimer
kompazisiyalarmin xassolorinin tahlili istigamotinds todgigatlar1 genilondirmisdir.
Aparilan aragdirmalar naticosinds muoyyan olunmusdur Ki,polimer tullantilarinin
tokrar emali on somoarali Gsuldur. Clnki tokrar emal noticasinds yararli momulat almagq
mumkin olur va straf mahitin girklonmasinin qarsist alinir. Bu baximdan tullantinin
tokrar emali ham do ekoloji shomiyyat kasb edir

9dabiyyat
1. K.S.Sixoliyev,Polimer va rezin tullantilarinin tokrar emali va istifadssi, 2016, 26, 30-31
2. R.S.Mommodova, Expediency of biology activity providing during the modification at
the process of secondary treatment of polymers, 2017, 89-90

N3YYEHUE COPBIIMU NOHOB Cd(1I) HOJIMMEPHBIM
CUHTETUYECKHUM COPBEHTOM
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Hacrynnenue uHAyCTpHAIM3aluy U POCT MOTPeOIEHUS B OOIIECTBE MpHUBE-
JIM K IOBBIIIEHUIO YPOBHS IIPOMBIIUICHHOTO 3arps3HEHUs, YTO IPUBEIO K 3HAYU-
TEJIbHOMY Pa3pyILICHHUIO 3KOCUCTEM C BBICOKMMM KOHLIEHTPALUSAMU 3arpA3HAIOLINX
BEILECTB, TAKUX KaK TSKENBIE METANJIbl U OPraHUYECKHE COCAMHEHMS B BOIHBIX
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pecypcax, 49TO BBI3BIBAET TI00AIBHYI0 00€CTIOKOEHHOCTh TI0 MTOBOY YIPO3BI BO3-
JeHCTBUS MPOMBIIIUIEHHOM JesITETFHOCTH Ha OKpYyKaroIyto cpeay [1].

Cpenu crucka 3arpsi3HUTENICH, BAUSIONUX HA OKPYXKAIOIIYIO CPemy, TshKe-
JIBIe METAJUIBI CTAHOBATCS BCe 0OJIee 3aMETHBIMU U3-3a Pa3HOOOPa3HBIX IMyTeH X
BO3JIEMCTBHS, X TOKCHYECKHX TTOCIIEACTBHI BO BPEMEHHBIX MaclITadax M ypOBHS
MIPOMBIIIUICHHOTO pa3BUTUA B mocieanue necsatuwietus [2]. Kagmuit sBasercs on-
HUM W3 HauOoJiee PaclpOCTPaHEHHBIX TOKCHUYHBIX TSDKEIBIX METaIOB, BO3JEH-
CTBHIO KOTOPBIX YeJIOBEK BCE Hallle MOJBEPTaeTcs h3-3a €ro CBOWCTB M IIUPOKOTO
MIPUMEHEHUSI B MaTephajax M TEXHOJOTHUAX, KOTOPHIE OIPEACISIOT BBELKMBAHUE
YEJIOBEUYECTRA.

Ha ceromnsiimanii IeHb I pEeNICHHS TPOOJIeM 3arps3HEHUS OKPY KaroIIeH
Cpenbl TOKCHYHBIMH HOHAMH TSDKEJBIX METaJUIOB HCIIOJIB30BAaHO MHOXKECTBO (-
(exkTuBHBIX MeTOAOB. Cpend HUX METOJUKA aJCOpPOIMH SBISCTCS OIHHM U3
Haubosee 3pGEKTUBHBIX, BBUIY MPOCTOTHI MPOBEIEHUS 1 SKOHOMUYHOCTH.

JlarHas paboTa IMOCBAIIECHA H3YUYSHUIO COPOITMHA MOHOB KaIMUS COPOSHTOM,
CHHTE3UPOBAaHHBIM Ha OCHOBAHHH COIOJIMMEpPA CTHUPOJIA ¢ MaJEHHOBBIM aHTHUAPHU-
JIOM U aMHHa MXJIOpaHwinHa [3].

B xonme paboThl m3ydeHB! BIUMSHHUS Pa3IHMYHBIX MapaMeTpoB Ha MPOIECC
copOITMH, B 4aCTHOCTH BIMsiHUE pH, BpeMsl yCTaHOBIICHHUS ITOJTHOTO COPOIIMOHHOTO
paBHOBeCHs, MOHHON CHUJIBbI, BIMSHHE HAYAIbHON KOHIIGHTpAIlMd HWOHOB KaIMHUSA
(III) u nporecc aecopOiuu. Pe3ynbpraThl MCCIIEIOBaHNH TOKA3aHBI B TaONHIE HU-
xKe.

Tao6auna. 1.
IMapameTpsl copounu uoHoB cBuHa (I1) u3yyeHHBIM COPOEHTOB
Copbent pH | t, Honnas MaxcumanpHast | OnTUManbHBINA
MUH. | CHIa, [, COpOLIMOHHAS | DJIOCHT
MOJIB/IT €MKOCTh, MI/T
CCMA- 5 90 0.4 405.7 HNO3

MXJIOpaHUJINH

CnHcok 1uTepaTypsl

1. D. Park, Y.S. Yun, J.H. Jo, J.M. Park. Biosorption process for treatment of electroplat-
ing wastewater containing Cr (IV): Laboratory-Scale Feasibility Test. Ind. Eng. Chem.
Res., 2006, 45, 5059-5065

2. S. Tong, Y.E.V. Schirnding, T. Prapamontol. Environmental lead exposure: a public
health problem of global dimensions. Bull. World Health Org., 2000, 9, 78, pp. 1068-
1077

3. Akperov, O.N., and Akperov, E.O., Workshop on HighMolecular Chemistry: Baku,
2002.
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O3EPA I'Y METOJOM I'X-MC

CeBunak lapxuesal, Mcaam Mycragaes?, Tapana Annesa’

' Baxunckuii Focyoapcmeennviii Yuusepcumem
2Hucmumym paouayuonuix npobrem
tarana_chem@mail.ru

Ilens Hamelt paboThl — pa3pabOTKa METOAMKHU MPOOOTIOTOTOBKY M YCIOBUN
npoBeneHus aHanuza ctaHgapTHeIX [TAY (HadranuH, aHTpaneH, QeHaHTpeH, M-
per u nap.) merogoM I'X-MC, a Takke pacdeT OICHOYHBIX KOHIeHTpanuid [TIAY B
[I0YBaxX M JOHHBIX OTJIOKEHHUSAX o3epa [y, oTnuyaronmmxcs ypoBHAMH IKOJIOTHYE-
CKOI Harpy3ku. BwiOop 3TuX coeauHeHuil s MoutopuHra [TAY oOwscHseTCS
BIIUSTHUEM apOMAaTHYECKHX YTIEBOJOPOJIOB Ha POCT 00pa3oBaHUs OcH3(a)mupeHa.
Haxe He xanneporennsie [IAY B coueTaHuu ¢ IpyruMHU BeleCTBaMU MOTYT YCH-
JIUBATh TOKCUYHOCTh OOBEKTOB OKPY’KalOIIel cpeasl. MUHUMANBHYIO KOHIIEHTpPA-
nuio cpeau uccienyeMeix [TAY momkeH nmets Hadramuu [1-2]. KoHnenTpamms
aHTpaIreHa JO0JDKHA OBITh BCerAa OOblle KOHIEHTpAIu HadpTalnHa, TOCKOIBKY
ero o0pa3oBaHH€ NMPOXOJUT TI0 NHOMY MEXaHH3MY, KOTOPBIN HE BKIIOYAaeT B Kade-
CTBE MPOMEXYTOYHOTO 3BeHA HadTanmnH[3-4].

[Ipo6onoaAroToBKY MpOBOAMIM METOAOM KHAKOCTHOW dKcTpakuuu: Mcxon-
HBIX OOpPAa3I[OB TMOYBHI W MOHHBIX OCAJKOB TPWXKIBI 3KCTparupoBaimu 30 mir mu-
XJIOPMETAHOM, DKCTPAaKThl OOBEIUHSIIM, BBICYIIMBANA OE3BOJHBIM CyIb(paToM
HaTpHsI U KOHIIEHTPUPOBAJIN Ha POTOPHOM HcHapuTene 10 oobeMa ~ 1mit. Ompene-
JIeHWe OpTraHWYeCKHX COCIWHEeHHWH B o0Opa3lax IMPOBOAMIM Ha XpOMaToMacc-
crektpomerpe «Pegasus HRT» ¢upmer LECO (CIIA) B pexxuMe OTHOMEPHOUW U
IBYMepHOW Ta3oBoi xpomarorpaduu. Ilpum anamuze obpasuoB meromom ['X-MC
00HapyXKEHO, YTO KOJMYECTBO BCEX HANJIEHHBIX COEAMHEHWH B HECKOJIBKO pa3
MIPEBBINIACT TPENeIbHO qomycTuMyto KouteHTpamuio [3,5]. Coaepxanue [1AY B
ouBe, 0TOOpaHHOM Ha Oepery o3epa ['y oxumaeMo BO3pacTacT, U B JIOHHBIX OT-
TOXeHUAX, KoHueHtpauus [IAY B necaTku u gaxke B COTHM pa3 Bbllie. B 1menom
Pe3yNbTaThl aHAM30B PA3IMYHBIX 00PA3IOB MTOYBHI M JJOHHBIX OTJIOKEHUH, YKa3bI-
BAIOT Ha 3HAUMTEIRHOE yBenmueHue coaepxkanus [IAY B 3Tom paifone Topoaa
baky ¢ BBICOKOI 3KOJIOTMYECKON HArpy3KOH.

B mouBe, otoOpanHoii Ha Oepery o3epa I'y nHaiimeHo Naphthalene 0.0139
mg/kg; Acenaphtylene <0.0040 mg/kg; Anthracene 0.0650 mg/kg; Fluoranthene
0.1392 mg/kg; Naphthalene,2-bromo- <0.0040mg/kg ; Flurene 0.0040 mg/kg;
Phenanthrene <0.0040 mg/kg; Acenaphthene 0.0040 mg/kg; Pyrene 0.0696 mg/Kkg ;
Benz[a]anthracene<0.0040 mg/kg ; Chrysene <0.0040 mg/kg. A B JOHHBIX
ocaznkax o3epa ['y nHaitneno Naphthalene 0.2004 mg/kg, Anthracene 0.0653 mg/kg,
Naphthalene,2-bromo- 0.1352 mg/kg, Flurene 0.0186 mg/kg, Pyrene 2,4843
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mg/kg, Benz[a]anthracene 16.9430 mg/kg, Acenaphtylene <0.0040 mg/Kkg,
Fluoranthene <0.0040 mg/kg.

Takum 00Opa3om, Moka3aHo, YTO pa3paboTaHHAs METOAWKA MPOOOIOIro-
TOBKH U aHaJlM3a MMO3BOJISET aJIEKBaTHO ONpeaeaTh coaepxkanue [IAY B mouBax u
B JIOHHBIX OTJIOXKEHHUSX C Pa3IMYHOU IKOJOTHYECKOM HArpy3KOHW — OT €CTECTBEH-
HBIX (POHOBBIX 3HAYCHUH 10 KOHIIEHTpAIMi, BO MHOTO Pa3 MPEBBIMIAIONINX TPH-
ponnoe conepxxanue IIAY. JlaHHbIe, MONyYeHHbIE C TMOMOIIBIO pa3pabOTaHHOU
METOAWKHU aHajJIn3a, TOBOPAT O HEOOXOIUMOCTH IMOMCKAa AOCTYHHBIX U d(h(PEeKTHB-
HBIX IyTel yrunnzanuu [TAY TeXHOTeHHOTO MPOUCXOXKACHUS U, 0 BO3MOXHOCTH,
CHIDKEHUS MX BBIOPOCA B OKPYIKAIOIIYIO CPEY.
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MN3YYEHUE COPBIIMU NOHOB Pb(II)
CUHTETUYECKHUM COPBEHTOM
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BonbpImMHCTBO MOHOB TSDKEJIBIX METaJJIOB OGJI&IL&IOT KaHIOCPOrcHHbIMH, TC-
PATOTCHHBIMY, MyTareHHBIMU U OMOaKKyMYJIITHBHBIMHU CBOWMCTBaMuU. Bee 310 mpu-
BOJHT HE TOJBKO K CEPbE3HBIM 3KOJOTHYECKUM IIpodiieMaM, HO U OKa3bIBaeT CHIIb-
HOE maryOHOe BO3JCHCTBHE Ha 30POBhE UETIOBEKA M JKUBBIC OpraHu3Mbl. CBUHEI]
SIBJIICTCSL OJTHUM W3 HauOoJiee paclpOCTPAaHCHHBIX 3arps3HHUTENICH, 0OHApYKHUBae-
MBIX B TIPOMBITIIIEHHBIX CTOYHBIX BOJAX.

Ha cerommsiimianii TeHb IJIs PENICHHS TPOOJIeM 3arps3HEHUS OKPY KaroIIeH
Cp€abl TOKCUYHBIMHU MOHAMHU TSXKCIIBIX MCTAJIJIOB HCIIOJIB30BAHO MHOKECTBO 3(1)-
(beKTUBHBIX METOAOB. AJICOPOIMOHHAS OYUCTKA BOJBI OT MOHOB TSIKEIBIX METal-
JIOB HIMEET P/ BXKHBIX MIPEUMYIIECTB TI0 CPABHEHHIO C IPYTUMH METOJIaMH, B TOM
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YHUCIE NMPOCTOTY peanu3aluy, BBICOKYIO CTEIEHb OUYUCTKU U BBICOKYIO 3KOHOMHY-
HocTh [1]. KpoMe TOro, mpu HCIoOb30BaHUM METOJIOB alCcOpPOIMU HEe 00pa3yroTCs
BTOPHYHBIC TOKCHYHBIE TOOOYHBIE TPOAYKTHI.

B nannoii pabote ObTH W3ydeHB! COPOLIMOHHBIE CBOICTBA COpOEHTa IO OT-
HomeHnio K moHaMm cBuHIA (II). Ha ocHOBaHWM comonmMepa CTHpOJIa ¢ MaJeHHO-
BBIM aHTUAPUAOM M aMUHA M-XJIOpaHHJIMHA CHHTE3WPOBaH HOBBIA copOeHT [2].
CTpyKTypa MOJYyYEeHHOTO MPOAYKTa Oblla YCTAaHOBJIEHA C MOMOLIBI0 MeTona MH-
(hpakpacHOI cieKTpocKoIuH. TeMIrepaTypHasi yCTOWIUBOCTh COpOSHTa IIpOBEepeHa
METOJIOM TEPMOTPAaBUMETPHUIECKOTO aHATN3A.

B xoze uccnenoBanuii ObUTH W3yUYeHBI BIUSHUS Pa3IMYHBIX MapaMeTpOB Ha
mporiecc copOumu, Takue kKak pH, BpeMsi yCTaHOBJIEHHS TOJTHOTO COPOIMOHHOTO
paBHOBECHS, MOHHOM CHJIBI, BIUAHNE Ha4aIbHON KOHIIEHTpaunuy HoHOB cBUHIA (1)
U mpolecc Aecopounu. Pe3ynbTaThl uccae10BaHuil MoKa3aHbl B TaOJIHIE HUXKE.

Taoauna.l
IMapameTpsl copOunu uoHoB cBuHua (II) usyyeHHbIM COpOEHTjV
Copbent pH t, WNonnasa | MaxkcumanbHasg | OnTHManbHBINA
MHH. | CHIAa, [, COpOIMOHHAS JIIOEHT
MOJIB/JI €MKOCTb, MI/T

CCMA-m- 5 120 0.2 369.8 H2S04
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RESEARCH OF APPLICABILITY OF LIMIT VALUES FOR POLYCY-
CLIC AROMATIC HYDROCARBONS (PAHS) IN SOIL

Abu Ali Huseyinli

Baku State university
ahuseyinli@yahoo.com

Soil pollution is one of the major environmental problems. Soil pollution af-
fects all living organisms and the last link in the food chain we are also seriously
threatened. Today, on the one hand public awareness on such an important issue
and more scientific work to be done in conjunction with legal regulations is of
great importance. Organic contaminants in the soil polycyclic aromatic hydrocar-
bons which are known to be compounds in carcinogens structure. Today, in other
countries various different use areas of PAH amounts of oil, distribution, of re-
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sources are determined the region oriented several preventions are being taken.
There are many scientific research on this topic, but in our country, yet the scien-
tific study of amounts of PAH in the soil is almost negligible. PAHSs in soils are
known to accumulate both in the roots and the green parts of plants.

PAHSs that pass from soil to plants can reach animals and people by means of
food chain. PAHSs toxic, mutagenic and carcinogenic properties are known. There-
fore, studies on this issue in our country should be increased. Due to Azerbaijan’s
major industrial enterprises and the constant exposure to pollution, selected as
study area is located in Beylagan and is considered to be a source of PAHSs oil re-
finery, 0 point is accepted, soil samples taken from different distance ranges in the
direction of prevailing wind, in the Soil Pollution Control and Concerning Point
Source Contaminated Sites Regulation, measurement of polycyclic aromatic hy-
drocarbons and investigating the feasibility of limit values are the objectives. In the
study, samples can be extracted in an ultrasonic bath prior to measurement, water
intake, change in solvent and after cleaning operations the addition of the required
standards were measured by GC-MS.

Mentioned in regulation and given generic unit values in mg/kg, the values
in this study and all the data available in the literature have compared, generic val-
ues remained extremely high, according to these values almost anywhere in the
world for most of the 16 PAH component is understood that the contamination will
not be able to talk about 16 of them only one component of PAH Benzo (a) pyrene,
generic values are close to the values derived from the results, for other species in
the value of the measurements were found to be a very big difference between a
generic value. This situation leads to doubts about the availability of generic values
of soil pollution. In addition, the limiting values given in the literature, depending
on land use in many countries, while It is known that the regulation in force in our
country in this sense, there isn’t a grouping. Therefore, particularly in the regula-
tion of the generic values and in more detail about the relationship between land-
use studies are needed.

Industrial sources originate from waste combustion, cement factories, naph-
tha production, coke and asphalt production, aluminum, iron and polyester produc-
tion. Fuels such as coal and wood are used for heat and energy purposes. The re-
sulting retention also causes PAH formation in the burners. Since PAHSs are very
little dissolved in water due to their hydrophobic structure, they have high lipo-
philic properties. As the molecular affinities of PAHs increase, their ability to dis-
solve in water decreases. However, its toxic and carcinogenic properties are re-
vealed in soil, water, and air. PAHSs in food are found in cigarettes and burning
wood smoke, vegetables, muffins, tartarez, fruit, meat, processed pickle products,
spoiled cow and mother's milk.

Frying meat and other foods causes the amount of PAHSs to increase in foods
cooked at high temperatures. Priorates contaminants are 16 polycyclic aromatic
carbon hydrogen compounds Naphthalene, Acenaphthene, Acenaphthene, Fluo-
rene, Phenanthrene, Anthracene, Fluoranthene, Benzo[a] anthracene, Xrisene, Ben-
zo[b] fluoranthene.
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POLIMER OSASLI METAL SAXLAYAN SISTEMLORIN ALINMASI
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Son illards sintetik polimerlorin kegid metal ionlar1 ilo qarsiligli tosiri genis
miqgyasda todgig olunan sahoalordon biridir. Belo ki, hom ke¢id metalinin polimer
zoncirinin  konformasiyasina tasirini nozoro alan nozori aspektlor, hom do
qarisigdan daqiq sokilde miiayyan edilmis metalin ¢ixarilmasi {iglin yeni spesifik
ionlarin yaradilmasi ilo bagl totbig olunan aspektlor nazars alindiqda yeni polimer
osasli katalizatorlarinin yaradilmasi xiisusilo maraq dogurur. Qeyd etmoaliyik ki, bu
zaman sintez olunan polimer-metal komplekslori fordi birlosmalardir vo onlarin
xassolori reaksiyanin ilkin komponentinin xassalorindon shomiyyatli doracoda
forglanir. Bu iss asasen metalin torkibina, hamginin polimer-metal kompleksinin
hissociyindoki polimer ligandinin konformasiyasina vo konfiqurasiyasina baglhdir.
Polimer-metal komplekslorinin alinmasinin miistosna sadoliyi onlart bir sira
texnoloji proseslor {igiin faydali edir. Homginin polimer molekulunun kecid metal
ionlar1 ilo komplekslosmosi prosesi do Xotti makromolekullarin xassoalarini
doyisdirmok Ugiin effektiv tsul kimi nozardon kegirilmalidir [1,2].

Sintetik polimerlor sinfinin shomiyyatli nimayandslorindan biri olan poli-4-
vinilpiridin sonayeds genis totbiq saholorina malikdir. Belo ki, poli-4-vinilpiridin
atomlar1 vo ya hissaciklori stabillogdirmak, pH-a hassas sistemlarin, antibakterial
sathlorin alinmasi vo modifikasiyasi, 3D molekulyar soviyyali dastyict sistemlorin,
elektrokimyovi sensorlar, korroziya sleyhina ortliklor va hotta boyaya hossas giinos
batareyalar1 vo isiq yayan diodlarin alinmasi kimi miixtalif sahalords tatbig olunur
[3]. Biitiin bunlari nozors alaraq todgigat isinds nikel/poli-4-vinilpiridin osaslh
metal-polimer kompleksinin alinmast todqiq olunmusdur. Bu tip katalizatorun
effektivliyini, yoni onun aktiv morkozlorinin reaksiya mihitinde barabor
paylanmasini tamin etmoak ti¢iin polimerin sismasi vacib sortlordon biridir. Bunun
tcln ilkin olarag poli-4-vinilpiridin kvaternize edilmisdir. Kvaternizasiya prosesi
otaq temperaturunda dimetilformamiddo (DMF) xloro 2-propanon vo 2-
xloroasetamid kimi aktivlosdirilmis halidlorlo  uygun metodika osasinda
apartlmigdir [4].
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Poli-4-vinilpiridin  vo onun kvaternizo olunmus niimunslori  1Q-
spektroskopiya metodu ilo tadqiq olunmugsdur. Odobiyyat materiallarina asasan
poli-4vinilpiridinin deformasiya titromoalori 1600 sm™ udma zolaginda miisahido
edilir. Alinmis 1Q spektrlorinds sorbast vinil gruplarma xas olan udma zolagmnin
kvartrenizo edilmis poli-4-vinilpiridinds 1640 cm™ udma zolagma siiriismosi
miigahido olunmusdur ki, bu da prosesin ugurlu oldugunu siibut edir..

NOvbati marhaloda kvaterniza olunmus polimer asasinda nanoquruluslu Ni
katalizatorunun alinmasi todqiq edilmisdir. Belo ki, alinmig polimer material asagi
qatiligli spirt mohlulunda holl edilmis, daha sonra miihits uygun miqdarda
Ni(NO3);*6H,0 duzu olavs edilmisdir. Otaq temperaturunda qarigdirilan mahlula
NaBH, olavo edilmoklo Ni** ijonlarimin Ni® ionlarina reduksiyas: hoyata
kegirilmisdir. N,N -metilen bisakrilamid ilo tikilmo prosesi hoyata kegirildikden
sonra alman mohlul dietil efiri vo distillo suyu ilo reaksiyaya daxil olmayan
birlogmolordon yuyulmusdur. Qurudulmus reaksiya mohsulu fiziki-kimyovi
todgiqat metodlar1 ilo Oyronilmis vo naticalora osasen prosesin ugurlu oldugu
gonastins galinmisdir.

NOvbati marholodo alinmis katalizatorun allil spirtinin hidrogenlogmasi
reaksiyasi zamani totbigi nazards tutulmusdur.
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Cu(IT) IONLARININ TOBIii SORBENTLO QATILASDIRILMA
METODIKASININ iSLONILMOSI
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Son illor bork fazada elementlorin Uzvi reagentlorlo toyini metodlarinin
islonib hazirlanmasi intensiv inkisaf edir. Fotometriya ilo miigayisedo bu metodlar
daha hassasdir.

Metallarin yol verilon gatiliq haddinds olmasina ekoloji nozarat otraf mihit
obyektlarinin ekspress vo segici analiz metodlarinin iglonib hazirlanmasini talab
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edir. Bu talablori tobii vo stini sorbentlarin tatbigi ilo istifade olunan gatilasdirilma
metodlar1 cavab verir. Ilkin qatilagdiriima metodlarmn istifadasi mikroelementlori
murokkob duz torkibli mohluldan ayrilmasina, toyin olunma hoaddinin asagi
salinmasina, makrokomponentlarin tosirini azaltmaga imkan verir ki, bu da analizin
doqgigliyini va diizgiinliiytinii artirir.

Aparilan todgiqat isindo nar gabigmin qurudulub, tytdiilmasi naticasinds
alinan tabii sorbentdon istifads edilmigdir. Cu(Il) ionlarinin sorbsiya vo desorbsiya
proseslarine muxtalif amillorin tosiri dyronilorak qatilasdirmanin optimal soraiti
toyin edilmisdir. Mis(II) ionlarinin qatilagdirildigdan sonra miqdarinin toyini
fotometrik Gsul ilo hoyata kegirilmigdir. Bu moagsadlo fotometrik reagent olaraq
pirogallol 4-aminoantipirin istifado edilmisdir. Istifado olunan reagent molum [1]
metodikasi ilo sintez olunmusdur.

Todgiqgatlar gostordi ki, misin maksimal sorbsiyast pH 5-do bas verir.
Sorbsiya prosesinin metalin qatiligindan asililig1 tadqiq edilmis vo muayyan olun-
musgdur ki, metalin 8x107 mol/l qatiliginda sorbsiya maksimuma catir, doyma bas
verir. Sorbentin sorbsiya tutumu 119mq/g-dir. Sorbsiya prosesinin ion giivvasindan
asili olaraq necs dayisdiyini miiayyan etmok (glin do todqiqatlar aparilmisdir. Ana-
lizin naticalorine asason mioyyan olundu ki, ion quvvasi 1,4-a godor oldugda
sorbsiyaya tosir etmir. fon qiivvosinin sonraki artimi sorbsiya prosesinin azal-
masina sobob olur.

Eyni zamanda sorbsiya olunmus mis ionlarinin sorbentden desorbsiyas: da
Oyronilmisdir. Todgigatda mixtalif geyri-iizvi tursulardan (xlorid, sulfat, nitrat,
ortofosfat) istifado edilmisdir. Eksperiment gostordi ki, misin maksimal de-
sorbsiyast 2M ortofosfat tursusunda bas verir.

Toklif olunan tobii sorbentlo Cu(II) ionlarinin sorbsiyanin vo desorbsiyasinin
optimal soraiti toyin edildikdon sonra islonmis metodika yuxarida adi ¢akilon ionun
tobii obyektlords gatilasdirilaraq toyini magsadi ilo tatbig olunub.
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POLIVINILXLORIDIN DOLDURUCU iSTIRAKINDA OKSIDLOSDIRICI
XLORFOSFORLASMA REAKSIYASI iLO KiMYOVI MODIFIKASIYASI
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Polivinilxlorid istehsal va istehlak hacmina géra diinyada an genis yayilmis
polimer materiallardan tguncustdur (birinci polietilen vo ndvbati  polipropilen).
Istifado sahosinin genismiqyasl olmast ilo istor istehsal standartlarina uymayan
yararsiz mohsullarin, istorsa do istehlak Omriinii bitirmis mohsullarin hesabina
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tobistdo PVX torkibli tullantilarin miqdar kifayst godar artmisdir. Tobistin bu cir
cirklonmasinin qarsisinin alinmasi {igiin yenidan istehsal istigamstinds faydali
islorin gorilmasi toklif edilir[1].

Muxtalif nov kimysvi modifikasiya reaksiyalari ilo PVX-in tokrar emal
edilorok yeni istifado sahalorinds totbiq olunmasi effektiv iisullarindan biri hesab
olunur[2].

Polimer materiallarin xassolorini modifikasiya etmok, habelo, materialin
istehsal hacmini azaltmaq Ucuin, adston, dolduruculardan istifads olunur[3]. Bu
doldurucular igarisinda tobii minerallar xtisusi yer tutur.

Masamoali qurulusa malik olan perlit minerali alova qarsi davamlilia va
yuksok termiki xassoloro malikdir. Perlitin doldurucu kimi istifadssi materiala
kitlosinin azalmasi, qirilmaga qarst davamliliq, agiq rong, inertlik vo qgeyri-
toksiklik, su vo hava kegiriciliyi, muxtalif avadanliqlarda emal olunma gabiliyyati,
parlaqliq va s. kimi xUsusiyyatlor qazandirir.

Toqdim olunan isdo oksidlosdirici xlorfosforlasma reaksiyasi ilo PVX-in
doldurucu istirakinda modifikasiyas1 aparilmis, alinmis kompozit todqiq edilmisdir.
Bu mogsadlo gotirilon PVX tullanti  pancora  profilinin - Gydddlarak
xirdlanmasindan alinmis ve doldurucu kimi geniglondirilmis perlit minerali (asas
torkib hissalori Al,O3 va SiQ,) istifads edilmisdir. Reaksiya dixloretan mihitindo
PV X va perlitin 10:1 nisbatinds 7 I/saat surstlo muhito verilon oksigen istirakinda
dordbogazli kolbada aparilmisdir. Fosfoxlorlagdirici agent kimi PCls istifads
edilmisdir. Maqnit qarisdirict ilo tochiz olunmus sistemdo tocriibo 8 saat orzinds
aparilmis, alinmig modifikatin hidrolizi 50°C temperaturda hoyata kecirilmis, sonda
reaksiya mohsulu neytral mihits gadoar distillo suyu ilo yuyulmusdur (sakil).

_

Sokil. 1. Kimyovi modifikasiya noticosinds alinan rekasiya mohsulu

Alinan niimuna UB-goriinon spektroskopiya dsulu ilo analiz edilmis vo
alinan naticalor miizakirs edilmisdir.
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MIS (II) IONUNUN 4[2-4-( METOKSIFENIL) DIAZEN-1-] BENZIN
-1,2,3 TRIOL REAKTIiVi iLO KOMPLEKS BIRLOSMO SOKLINDO
FOTOMETRIK TOYINI METODIKASININ HAZIRLANMASI

Aytan Abdullayeva, Polad Mammadov, Sahil Homidov
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Mis (1) va onun birlogsmalori sonayenin miixtalif saholorinds genis totbiq
edilir. Misdon yarimkegiricilorin, mikrogiplorin, boyalarin, dormanlarin, (el-
ektrodlarin) istehsalinda vo mis nanohissaciklorinin , arintilarin alinmasinda genis
istifado olunur.Saf misa nisbaton, mis arintilarinin Ustlinllyl yiiksak korroziyaya
davamli olmasidir.Mis kuporosundan kond tosorriifatinda fungisit kimi gobalok
xastoliklorino  qars1 miibarizodos istifado olunur. Belo genis totbiq edilmasi ilo
olagadar olarag misin (I1) mixtalif sonaye vo tabii obyektlorinds miqgdar1 tayinina
xususi diggoat yetirilir. Mixtolif obyektlords misin (I1) fotometrik toyini Ggiin
asasan tarkibinds oksigen vo azot olan (zvi reaktivlordon istifads edilir. [1]

Odobiyyat molumatlarinin analizi gostorir ki, misin toyini 0¢iin istifado
edilon metodikalarin ¢oxu lazimi tolabatlara cavab vermir ona goro do misin toyini
tclin yeni fotometrik toyinat metodikalarinin islonilmasi aktualdir. [2]

Toqdim olunmus isdo misin (1) pirogallol ssasinda sintez edilmis azo-
birlosmo vasitosilo fotometrik toyini metodikasi islonilmisdir. Analizi aparmaq iigiin
avvalco azobirlogsmo (4-[2-4( metoksifenil) diazen-1-]benzin — 1,2,3 triol) adabiy-
yatda molum olan metodika osasinda sintez edilmisdir [3].Sintez edilmis azo-
birlosmo  ilo misin (1) kompleks omoalogalmosinin  optimal  soraiti
Oyronilmisdir.Bunun {i¢iin 25 ml-lik 6l¢ii kolbalarma 1 ml 10 M qatiligh mis (IT)
mohlulu vo 2 ml 10° M qatiligh reaktiv olave edib miixtolif pH-a malik bufer
mohlullarla cizgiys qodor durulasdirilmisdir.Hazirlanmis mohlullarin  optiki
sixliglar1 I=1sm qalinligh kiivetde KFK-3 cihazinda miixtalif dalga uzunluqlarinda
dl¢iilmiisdiir.Olgmalorin naticalori gostorir ki , mis (1) pH=5 muhitinda, A=490 nm
) 4-[2-4( metoksifenil) diazen-1-]benzin — 1,2,3 triol ilo intensiv rongli komplekslor
omolo getirir. Tam kompleks amologelmays reaktivin 1-10° M mohlulundan 2,5 ml
tolob olundugu miioyyan edilmisdir.

Kompleks oamalagalmoays vaxtin miioyyan edilmisdir. 5 dagigedon sonra
kompleksin optiki sixligt sabit qalir.Bu da kompleksin davamli oldugunu
gostarir.Misin (1) ) 4-[2-4( metoksifenil) diazen-1-]benzin — 1,2,3 triol ilo kom-
pleks soklinda tayini glin Ber ganununa tabegilik 1,28-8,96 mkq/ml gatiligl inter-
valda odanilir.izomolyar seriyalar metodu ilo ) 4-[2-4( metoksifenil) diazen-1-
Jbenzin — 1,2,3 triol kompleksinin maksimum udulmasi VCu :VR =1:2 nisbatinds
oldugda bas vermoasi miayyan edilib.Babko metodu ilo kompleksin molyar udma
omsalinin qiymati hesablanmis e=12464 oldugu miioyyon edilmisdir.
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AHTUMMKPOBHBIE CBOMCTBA XJIONKOBOM TKAHH
C HAHOYACTHUIOAMMU OKCHJA ITHKA

Canan I'ym0aToB, Pacum Astocmanos, Upaga byHust-3aae
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sanan.humbatov@bk.ru

Oxcunp HKa, 67arogapsi CBOMM aHTHOAKTEPHATBHBIM, 1€3WH(UITUPYIOIIIM
Y TO/ICYIINBAIOLINM CBOMCTBAM, YK€ JaBHO M IIMPOKO HUCIOJIb3yeTCsa B IPOU3BOJI-
CTBE Pa3JIMYHBIX JICKAPCTBEHHBIX MpenaparoB [1]. B TeKCTUILHOM CEerMEHTE OKCHT
[IMHKA FIMEET TEPCIEKTUBBI HE TOJBKO Oyaromapsi OMOJIOTUYECKON COBMECTHMO-
cti. HanocTpyktypupoBaHHble MOKpBITHS ZnO o0nagatoT O60ibleil BO3ayXomnpo-
HUIIAEMOCTBIO U 3P PEKTUBHOCTHIO B KadecTBe OapbepoB Wit Y D-nznydenus [2] u
OUYeHb IPHUBIIEKATEIBHEI B Ka4eCTBE TEKCTHWIIBHBIX MOKPHITHH, obOnanatommx Y O-
3amuToi. B mamHOW paboTe MpoaHATW3WpPOBAHBI aHTHOAKTEPHAILHBIE CBOWCTBA
XJIOM4aToOyMaKHOM TKaHW ¢ HaHOYACTHUIIAMU OKCHJA IUHKA, MOJyYCHHBIMU Me-
TOJIOM XUMHYECKOTO OCaXK/IEHHS BOJHBIX PACTBOPOB COJIEH IIMHKA TIPH TpeOyeMoM
3HaueHnn pH cpenmpr. s m3ydeHus] aHTHOAKTEPHUAIBHBIX CBOWCTB B KadecTBE
TeCT-KyJIBTYphl HCToNb30Baau mrammel Staphylococcus aureus 700699 (3omotu-
cteie cradmnokokkn), Esherichia coli 25922 (kureunas manouka) u Pseudomonas
aeruginosa 1022 (cune-3eseHble THOWHBIC MATOYKH). Pe3yabTaThl MOTYYECHHBIX UC-
ClIeIOBaHUH, Tpe/icTaBieHbl B Tabiuie. Kak BUAHO U3 TaOIMYHBIX JaHHBIX, MOJIHU-
(UIMPOBAaHHOE HAHAYACTHIAMHM OKCHAA LMHKA XJIOKOBOE BOJIOKHO, MPOSBISET
aHTHOAKTEpUAIbHYIO aKTHBHOCTh MO OTHOIIeHHIO K Staphylococcus aureus,
Esherichia coli u Pseudomonas aeruginosa.

Tecm-xynomypa N1 N2 N7 K 70%cn. K 96% cn.
MRSA- S.aureus 12 MM 3 MM 18 Mmm 5 MM 5 MM
E.coli 5 MM 9 MM 15 MM 12 MM 12 Mmm
P.aeruginoza 10 MM 0 MM 12 MM 0 MM 0 MM
Jlutepatypa

1. H.Liu, D.Yang, H. Zhang, H. W. Zhang, Y.Fang, et al. Comparative study of respiratory
tract immune toxicity induced by three sterilization nanoparticles: Silver, zinc oxide and
titanium oxide, J. Hazard. Mater, 2013, 248, 478-486.
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ANIONIT 9SASINDA MAQNIT XASSOLI NANOKOMPOZITIN SINTEZI
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Hal hazirda magnit xassali kompozitlorin hazirlanmasi ti¢iin matris kimi
mixtalif birlosmolor istifads olunur. Matris olaraq adston polimerlor, keramika ma-
teriallar1 daha cox gotiiriiliir. Istehsal prosesinin asan va ucuz olmasi sebabindon on
cox istifado olunan kompozitlor polimer matrisli kompozitlordir [1].

Mixtolif ferromagnit materiallar arasinda maqnetit ekoloji cohstdon tah-
lukasiz vo kimyavi cohotdan stabil birlosmadir. Magnetit hissaciklarinin ion-miiba-
dilo gatranlari, seolit, aktivlosmis karbon kimi birlosmalorlo modifikatlar1 alinir. Bun-
larin arasinda ion-mibadilo gatranlar yiiksok sorbsiya gabiliyystina, mexaniki
mdhkomliyino gbroa xUsusi yer tutur [2].

Toqdim edilon isdo magnetit nanohissacikloari ils torkibinds asasi xassays ma-
lik gruplar olan AN-31 markali ion-mibadilo gotran1 osasinda polimer kompozit
hazirlanmig vo onun xassalori todqiq edilmisdir. Kompozitin sintezi ikivalentli vo
tcvalentli domir duzlar1 vo anionitin, ammonium hidroksid mohlulunda birgs
cokdurtlmasi Gsulu ils aparilmigdir.

Alimmis nanokompozitin analizi migayisali sakildo UB-goriinan spektromet-
riya Usulu ilo aparimisdir. Milayyan edilmisdir ki, ion-mubadilo gatraninda forma-
lagdirilmis hissaciklor nanotartibindadir.
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SONAYE POLIMERI 9SASINDA NANOKOMPOZITIN SINTEZi
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Hal-hazirda sonaye miqyasinda miixtalif polimerlor istehsal olunur. Giicd,
cox yonllluyl vo digoar genis iistiinliiklori sayssinds sonaye polimerlori mixtolif
sonaye saholori ligiin secilmis materiala ¢evrilmisdir. Senaye polimerlari tikinti,
elektronika, aerokosmik, istehsalat vo bir cox digar sonayelor tgun sintetik materi-
allarin istehsali iigiin istifads edilo bilon ¢ox yonll plastiklori togkil edon kimyavi
birlogsmolardir. Senaye polimerlari istehsali ucuzdur vs tobii olaraq onlar1 agir, ba-
hali metal hissalori {iglin yaxs1 avoz edon bir ¢cox faydali xiisusiyyatlora malikdir.
Onlarin orta mexaniki xassolori sonaye doracali polimerlori gablagdirma, istehlak
mallar1 vo dasiyict olmayan totbiglor kimi genis ¢esidli timumi istifado totbiglori
tigin uygun edir. Onlar hamginin metal hissalordon daha yunguldirler, bu da
noqliyyati asanlagdirir vo daha ucuzdur [1].

Sonaye polimerlari tobii olaraq korroziyaya davamlhidir. Metaldan fargli olar-
aq, senaye polimerlari korroziyadan gorunmag Uglin har hansi slave Ortik vo ya
mualicays ehtiyac duymur. Polimerlor kimyoavi maddslors yiiksok davamli olmaq
ticlin diizgiin satha va xUsusiyyatlora sahib olmaq t¢tin nozards tutulmusdur.

Son illords sonaye polimerlori mixtoalif qurulusa malik olan nanohissaci-
klorin formalagdirilmasi {igiin istifade olunur. Togdim olunan isdo Ucolglll foza
torlu KB-4 markali karboksil qruplu polimer gotirilib. Sonra ondan istifads
edorok polimer matrisindo FesO. hissaciklori formalasdirilmasi imkanlar1 yox-
lanilmisdir [2].

Alinmis karboksil qruplu polimer va nanokompozit Ultraviolet-visible spek-
troskopiya metodu ils todqiq olunmusdur.
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INFLUENCE OF PPH-g-MAH ON THE TENSILE STRENGTH OF COM-
POSITES BASED ON A POLYPROPYLENE RANDOM COPOLY-
MER/ALUMINUM HYDROXIDE

Fatima Mustafayeva, Najaf Gahramanov

Institute of Polymer Materials
mustafayevafatima@mail.ru

Among the various factors influencing the properties of filled polymer com-
posites, filler content is undoubtedly important, considering the combination of
economic competition and mechanical performance. The main disadvantage of
polymer/aluminum hydroxide composites is poor compatibility. To obtain an ade-
quate level of non-flammability, a high loading of aluminum hydroxide is required,
which results in poor adhesion between the polymer and aluminum hydroxide [1-
2]. This problem can be alleviated by the use of compatibilizers, which have dual
characteristics and ensure good adhesion of the filler to the polymer matrix [3].
Compatibilization is usually performed to reduce interfacial tension and thus obtain
a finer dispersion of the minor component, to increase interfacial adhesion between
phases, thereby improving mechanical properties.

The main objective of this study was to improve the compatibility between
polypropylene and aluminum hydroxide by adding a compatibilizer, studying the
changes in tensile strength depending on the presence and absence of the compati-
bilizer.

The polypropylene random copolymer (PP-R) Topilene® R200P was used in
the study. Exxelor™ PO 1020 compatibilizer (ExxonMobil Chemical Company,
Houston, TX) was used to improve compatibilization. Exxelor™ PO 1020 polymer
resin is a high performance maleic anhydride functionalized homopolypropylene
(PPH-g-MAH).

Figure 1 shows the variation of tensile strength with filler content in the
presence and absence of PPH-g-MAH. Composites prepared without PPH-g-MAH
exhibited lower tensile strength with increasing filler content. The addition of 50
wt. % aluminum hydroxide leads to a decrease in the tensile strength. This reduc-
tion in tensile strength is mainly due to agglomeration of filler particles and poor
stress transfer due to poor compatibility of the composite compounds. The addition
of PPH-g-MAH to PP-R/AI(OH); composites improves the tensile properties. This
improvement in tensile strength is attributed to better interaction and interfacial
adhesion between aluminum hydroxide and the polymer matrix, resulting in better
stress transfer to the matrix. Incorporation of PPH-g-MAH into composites pro-
vides improved interfacial adhesion and good interaction.
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Figure 1. Effect of PPH-g-MAH on the tensile strength of composites based on PP-
R/AI(OH)3
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KU-2 ION MUBADILO QOTRANI OSASINDA METAL SULFID
HIiSSOCIKLI NANOKOMPOZITLORIN SINTEZi VO TOTBIQI
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Sonaye miqyasmda istehsal olunan polimerlor mixtalif mogsadlor tgun isti-
fads olunur. Son illards nanotexnologiya vo nanomateriallar kimi sahalor inksaf et-
diyina goro sonaye polimerlari nanohissaciklorin stabillosdirilmasi ¢iinds genis
migyasda tatbiq edilir [1].

KU-2 kationiti alismayan, zaharli olmayan, hor hans1 moahlulda va ya suda hall
olmayan cox funksiyali sulfo qruplu gatrandir. O, sferik, sismays gadir, saridan
tlnd gohvayi rongs calan donalordan ibarstdir. Kationit mixtalif kimyavi reaksiya-
lar Gglin katalizator kimi, alvan metallarin ayrilmasi, texnoloji mohlullarin va tul-
lant1 sularin tamizlonmasi, Sonaye miassisalarinin su tamizlayici sistemlorinds sort
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suyun yumsaldilmasi vo duzsuzlasdirlmas: kimi bir ¢ox sahalords genis tatbiq olu-
nur.

Toaqdim olunan is ZnS hissaciklarinin ion mubadils gatrani olan KU-2 kationi-
tindo formalagdirilmasina hasr olunmusdur. Bu mogsadlo 3 mixtalif qatiligh (0,1;
0,01 va 0,001 mol/l) ZnCl, va Na,S mohlullar1 hazirlanmisdir. Isin mahiyyati on-
dan ibaratdir ki, mixtslif qatiliglara uygun olaraq har biri 0,5 g olmagla gotiiriilmis
3 miixtalif kationit niimunalori ardicil olaraq 5 tsiklo gadar metal duz mahlullari ila
emal olunur. Har bir duz mshlulu ils islondikdan sonra nimunalar distillo suyu ils
yuyulmusdur. Tatbig olunan SILAR metodu Kationitde miixtolif 6l¢iilii ZnS hisse-
ciklorinin formalasdirilmasina imkan verir [2].

I1kin kationit vo ZnS hissacikli kompozitlor ultrabondvsoyi-goriinan spektros-
kopiya metodu ils tadgiq olunmusdur. Mioayyan olunmusdur Ki, tsikllorin sayindan
vo moahlullarin gatiligindan asili olaraq hissaciklorin 6élgusii 10-50 nm intervalinda
doyisir.
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The synthesis of polyimides possessing a combination of high thermal stabil-
ity, photosensitivity, optical activity, adhesion, and durability over a wide tempera-
ture range is one of the important directions in macromolecular chemistry. The de-
velopment of modern microelectronics, electrotechnics, aviation, and space tech-
nology has necessitated the creation of polymer materials characterized by high
thermal stability [1].

To increase the diversity of polychlorinated cyclic dienes and expand the
technology for obtaining bisimide-dienes which simultaneously synthesize mixed
imidodiene-dienophile-containing bisimide-dienes with both diene and dienophile
fragments in one molecule, and to determine the structure of diene-dienophile
fragment-containing bisimides obtained based on aminoimides of bi- and tricyclic
dicarbonyl anhydrides, which are not described in the literature, was very interest-
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ing [2]. In this work, for the production of heat and refractory polyimides, the pol-
ycondensation of 1,2,3,4-tetrachloro-1,3-cyclohexadiene-5,6-dicarboxylic acid and
endo, exo-2,3,4,5-tetrachlorobicyclo [4.4.0]deca-2,4-diene-7,8-dicarboxylic acid
maleinimidoalkyl(aryl) substituted bisimides was studied by Dils-Alder reaction
and the optimum reaction conditions Were determined.
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The composition and structure of the newly synthesized polymers were con-
firmed on the basis of IR spectroscopy data: In the IR spectrum, there are absorp-
tion bands characteristic of imide rings, specifically a doublet at 1720 cm™, as well
as stretching vibrations in the range of 670-750 cm™ corresponding to the change
in the C-C; bond. Absence of the absorption band at 1680, 3370 cm™, characteristic
of amide groups, indicates the obtaining of polyimides with a complete degree of
imidization.

The selection of bisimidienes and bisimidiene dienophiles as objects of study
is due to the conditions of their good solubility in aprotonic solvents and easy
availability.

In the Diels-Alder polymerization process, the choice of solvent plays a sig-
nificant role.

Some aprotonic solvents (DMAA, DMFA and DMCO) have been studied by
us. The reaction was studied at 150°C, for 4-8 hours and depending on the mono-
mers. It was found that increasing the solvent polarity increases the viscosity and
polymer yield. A higher yield of polymer is obtained when DMAA is used as sol-
vent.

For polyimides obtained on the basis of mixed diene-dienophiles, the opti-
mal density of the monomer is 20, 25% by mass. Increasing the concentration
above the optimum value leads to a decrease in the molecular weight of polyimide,
which is associated with an increase in the viscosity of the reaction solution and
difficulty in mixing it.

The thermostability of the synthesised polymers was studied, and accord-
ing to differential thermal analysis (DTA and TGA curves) polyimides have high
thermostability, stable up to 260-320°C. At these temperatures the mass loss does
not exceed 5% [3].
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Insan organizmindo bas veron enerji cevrilmolori, xelostrin mibadilssi,
zoharli maddslorin organizmdan konar edilmasi vo s. kimi bir sira proseslorin bas
vermasindo mihim rol oynayan zilallarin torkibinds daxil olan elementlarin biri
do domirdir [1]. Insan organizminds 4-7 gram domir olur. Bunun t¢ln insana gin
arzinds toxminan 19 mq domir lazimdir [2]. 11-15 yash yeniyetmolorin normal in-
kisafi ti¢iin giin arzinds 10 mqg domirin gobulu vacibdir. Bu talabat osason gidalarin,
xususilo do tobii gidalar olan meyva va taravazlorin hesabina ddonilir. Bunun tgiin
insanlarin giindalik istifado etdiyi gidalarin torkibinin yoxlanilmasi, bu da 6z
ndvbasinda onlarin tarkibina daxil olan komponentlorin toyini Gglin yuksak analitik
gostariciloro malik toyinat metodikalarinin iglonib hazirlanmasini miithiim oshamiy-
yat kash edir.

Togdim olunan isdo domirin(ll1) avvalcadan sintetik sorbentlo qatilagdiril-
masina asasnlanan sorbsion-spektrofotometrik toyini metodikasi islonib hazir-
lanmigdir. Sintetik sorbent malein anhidridi-stirol sopolimerinin p-sulfoanilinls
modifikasiyasindan alinmis vo domir(IIl) ionlarinlin bu sorbentlo sorbsiyasi statik
vo dinamik soraitds todqgiq edilmisdir. Aparilmis todgiqat alinmis sorbentin Fe(l11)
ionlarmi pH=3,0-5,6 tursuluglu asetat-ammonyak buferi mihitinds sorbsiya etdiyi-
ni vo sorbsiya daracasinin pH=3,8-4,2 tursuluglu mihitde maksimum giymot
aldigim1 gostormisdir. Sorbentin pH<3,0 tursuluglu mihitdos Fe(IIT) ionlarini sorbsi-
ya etmoamoasi onun funksional gruplariin protonlasmasi va bunun da naticasinds
polimer matrisanin zoif sigsmasi ilo izah etmok olar. pH>5,6 tursuluglu mihitds isa
sorbsiyanin bas vermomasi Fe(III) ionlarinin tamamils hidrolize moruz galmasi ilo
olagodardir. Optimal saraitds sorbsiya doracasi 94,0%-o barabardir. Sorbentin sorb-
siya tutumlar1 hesablanmis vo sorbsiya izotermi qurulmusdur. pH=3,8-4,2 tursulug-
lu mihitds sorbentin sorbsiya tutumu 336 mg/g-a barabar olur. Sorbsiya prosesina
vaxtin tasirini dyranilmasi domir(III) ionlarinin statik soraitds 2,0 saat muddotinds
sorbent torafindon migdari olaraq uduldugunu gostormisdir. Fe(IIT) ionlarinin isti-
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fado edilmis sorbentls sorbsiyasina ion qlvvasinin 0,6 mol/l-a godar giymati tosir
etmir. Isdo istifado edilmis sintetik sorbentdon domir(III) ionlarinin desorbsiyasina
mixtalif tursularin — HCI, H,SO4, HNO3z;, CH3COOH va HCIO,-iin tosiri dyranil-
mis vo desorbsiya darocasi hesablanmisdir. Miiayyon edilmisdir ki, 0,5 M qatiligh
HCIO4 mohlulundan istifads edildikdo Fe(III) ionlar1 daha yuksok faizlo (95,0%)
desorbsiya olunur. Desorbsiya prosesinin dinamik soraitds todqigi 5,0 ml 0,5 M
qatiligli HC104 mohlulunun 1,0 ml/daq suratilo verilmasi zamani1 Fe(I1I) ionlarinin
miqdari olaraq desorbsiya olundugunu gostormisdir.

Alinmis sorbentdon ag vo qirmizi gilasda domirin(I11) mikromigdarinin qgati-
lagdirilmasi vo sorbsion-spektrofotometrik toyini tcun istifado edilmisdir. Bunun
ligiin gayirdoayindon ayrilmis 200 qram gilas niimunasi quruducu skafda 250-300° C
temperaturda quruduldugdan sonra grafit kasaya kegirilorok 600-700° C temperatur
intervalinda Mufel sobasinda 2,5 saat orzinds kdzordilmisdir [3]. Alinmuas kiil 15 ml
HCI va 5,0 ml HNOs qarisiginda qizdirilmagla hall edilmis vo azot oksidlari tama-
milo govulana gadar 3 dofo 5,0 ml HCI mohlulu ils islonilmisdir. Bundan sonra ali-
nan garisiq 4-5 ml galana gadoar buxarlandirilmis va distillo suyu slavs edilorak hall
edilmisdir. Alinmis mohlul filtr kagiz1 ilo stiziilorak ayrilmis vo 100 ml-lik 6lgu
kolbasina kegirilarok cizgiys gador distillo suyu ilo durulasdirilmisdir. Hazirlanmis
mohlullar igarisine sorbent doldurulmus mikrokolonkadan 1,0 ml/daq slratilo bu-
raxilaraq Fe(IIT) ionlar1 sorbsiya edilmisdir. Bundan sonra sorbsiya olunmus Fe(I11)
ionlart 5,0 ml 0,5 M HC10. mahlulundan istifads edilmoklo desorbsiya olunmus va
eluyent 25 ml-lik 6l¢u kolbasina kegirilorak domirin(I11) migdar 3-asetil-4,6-dife-
nilheksandion-2,6 vo 1,10 fenantrolinlo muxtalifligandli kompleks soklinds toyin
edilmisdir [3].
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SYNTHESIS OF LIGAND BASED ON PARA-AMINOBENZOIC ACID
AND DETERMINATION OF STABILITY CONSTANTS OF COMPLEXES
BETWEEN LIGAND WITH VARIOUS METALS

Kanan Aghayev, Polad Mammadov,
Khalil Naghiyev, Famil Chyragov

Baku State University
kenan.agayev.02@mail.ru

Para-aminobenzoic acid (PABA) and its derivatives are a class of organic
compounds that have garnered significant attention due to their diverse range of
applications in various fields such as medicine, cosmetics, and industry. PABA,
also known as 4-aminobenzoic acid, serves as a precursor in the synthesis of sever-
al important compounds, including certain vitamins and pharmaceuticals. Its deriv-
atives exhibit a wide array of properties, making them valuable in sunscreen for-
mulations, hair dyes, pharmaceutical drugs, and as intermediates in organ-
ic synthesis.

In present work an azo compound based on PABA and acetylacetone was
synthesized. Structure of synthesized reagent studied via IR, NMR spectroscopic

methods and purity was checked via TLC method.
O,

(@) N
> : : /
h
HO O

Value of dissociation constant of reagent was determined via potentiometric
titration method. 50 ml 10°M reagent solution was titrated against 10°M KOH so-
lution. Dissociation constant was calculated with formula given below:

[HA]

pK, = pH + 1gm

pK, = 5.86 + 0.03

Stability constant of complexes formed between reagent and various metals
was determined via potentiometric titration method. To do this solutions of metal
salts (CuSO4-5H,0, Co0S04-7H20, NiSO4-6H,0, FeCls-6H,0, Cd(NOs3)2-4H,0)
and reagent in water/ethanol( in 3/7 ratio) mixture was used. A total volume of 50
ml 10 M solution of metal salt and reagent was titrated against 102 M KOH solu-
tion. Value of stability constant was calculated using formulas given below and
results are given in Table 1.

Cp — [R71X
Kstp. = —575—
' [R™]2X
_1 _ (Cr(1-a)-Cy,r—[HT]+[OH"])-Kqs. . [H*],
[R7] = [H*] 1X:Kdis.ll
Fed* Cu? Co? N cad*
[ 1gp 4.78 3.96 3.65 36 358
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KOBALT (IT) MAQNIT XASSOLI YENI SORBENTLO
SORBSIYASININ TODQIQI
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Togdim olunan isds selliloza/Fes04/SiO, nanokompozitin  bis(asetilase-
ton)etilendiiminlo modifikasiya olunmus magqnit xassali sorbentin sorbsiyasi za-
mani sorbsiya daracesine mihitin tursulugunun, sorbentin kontakt middatinin, ion
guvvasinin tosiri Oyranilmisdir

Magnetik sorbentlo Co(ll) ionlarmin sorbsiyasinin mihitin tursulugundan
(pH 2,0-11,0) asililigt 6yranilmisdir. Sakil.1 dan gérsanir ki, magnit xasssli sorbent
pH 9,0 olan bufer mohlulunda maksimal kobalt (11) ionu sorbsiyasini niimayis etdi-
rir. Noticads, bltlin sonraki tadgigatlar pH 9,0 olan asetat-ammonyak mdihitinda

apartlmigdir.
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Sakil.1. Sorbsiya tutumunun pH-dan asiligi
Msorb=30 Mq, V=20 cm*®, Cme=2-10" mol/dm?
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Sorbsiya prosesina mihitin tursulugu ils yanasi, zamanin tasiri do todqiq edil-
migdir. Sorbsiyanin vaxtdan asililigini miioyyan etmok vo sorbsiya tarazligina nail
olmagq iigiin kolbaya 30 mq sorbent goyulmus, sonra 2,0 ml 2,0-10° M kobalt (11)
mohlulu vo pH = 9,0 olan ammonium asetat bufer mohlulu slavs edilmisdir. Sor-
bentin kobalt (IT) ionlarim statik soraitde 120 doqigs arzinds migdari olaraq sorbsi-
ya etdiyi muoyyon edilmisdir.

Sorbsiya prosesins ion glivvasinin tasiri 8yronilmisdir. Bu mogsadlo muxtolif
gatiligli kalium xlorid mohlulundan istifade olunmus vo miayyan edilmisdir ki,
sorbent ilo kobalt (IT) ionlarinin sorbsiyasina ion quvvasinin 1,2 mol/ I-o gador
giymati tosir etmir.
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POLIVINIL SPIiRTi VO TEXNIKi KARBON 9SASINDA KOMPOZITLOR
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Polivinil spirti (PVS) vo texniki karbon osasinda kompozitlor mistasna
xassalori vo mixtolif tatbiglori sayasinda son illords shamiyyatli diggest gazanmis
unikal materiallar sinfidir. Bu kompozitlor cox yonlu sintetik polimer olan PVS-nin
Ustanliklorini, karbon asasli materiallarin xususi formasi olan texniki karbonun
unikal xususiyyatlarini 6ziinds birlogdirir.

PVS suda hall olan, toksik olmayan vs bioloji parcalana bilon polimerdir,
yapisgan, ortiiklordoan tutmus toxuculug ve kagiz mshsullarina godar mixtslif sa-
halords genis istifado olunur. Texniki karbonla birlasdirildikds, PVS kompozitlori
tokmillogdirilmis mexaniki, istilik va elektrik xususiyyatlorini nimayis etdirir. Bu,
onlar1 genis inkisaf etmis totbiglor li¢lin uygun edir.

PVS-texniki karbon kompozitlori iistiin dartilma gucu, elastiklik va tosir
migavimati ilo taninir. Bu xiisusiyyatlor onlar tikinti sonayesinds istifado G¢in
ideal hala gatirir. Texniki karbonun PVS kompozitlorina daxil edilmasi onlarin isti-
lik dayanigligin1 va izolyasiya xususiyyatlorini shamiyyatli dorocads yaxsilasdira
bilor. Bu, onlar1 aerokosmik va elektronika sonayesi kimi istiliys davamliliq tolob
edoan totbiglords, elaca do yuksak performansli istilik idarsetma sistemlarinin isteh-
salinda istifads U¢lin uygun edir. PVS-texniki karbon kompozitlori guiclondirilmis
elektrik kegiriciliyi nimayis etdira bilor ki, bu da onlar1 elektrik signallarinin idars
olunan oturilmasini vo ya statik elektrikin yayilmasini tolob edon totbiglords isti-
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fado etmays imkan verir. Bu xUsusiyyatlor onlar xiisusi elektron komponentlorin,
sensorlarin va kegirici Ortiklarin hazirlanmasinda giymatli edir.

Toqdim olunan igds senaye migyasl PVS, onun ultrasssle emal olunmus for-
masinin texniki karbonla kompozitlori hazirlanmigdir. Niimunoalor UV-Vis spekt-
roskopiya metodu ilo tadqig olunmusdur.

POLIiVINILSPIRTI, JELATIN VO ZnS OSASINDA
KOMPOZITLORIN HAZIRLANMASI

Giinel Agayeva', irads Biinyadzads*, Nurlana Binnatova?, Rasim Alosmanov*

'Baki Dévlat Universiteti
?Azarbaycan Memarhq va Insaat Universiteti
agazadahgunel@gmail.com

Suda hall olan polimerlor genis istifado sahasine malikdir. Polivinil spirti
rangsiz, goxusuz va suda hall olunan sintetik polimerdir. O, sanaye Usulu toxucu-
luq, kagiz, poligrafiya vo tikinti kimi bir gox saholords genis istifado olunur. Son
zamanlarda isa elm vo texnologiyanin toraqqisi ilo totbigq saholori geniglonan PVS
gida, tibb, kosmetika, elektronika, otraf muhitin mihafizasi vo bir ¢ox basga sa-
halards do 0z tothiqgini tapmisdr.

Son illardo nanokimya vo nanomateriallarla sintez istigamstindo aparilan
islorda do bu cur polimerlordan genis istifads olunur.

Metal sulfid nano hissaciklori aktiv satha sahib olduglarina goro onlar tez bir
zamanda aglomerasiya edirlor. Bunun garsisin1 almaq Uglin stabillasdiricidan isti-
fada olunur. Stabillagdiricilar Gizvi mangalli Kigik molekullu tzvi birlogsmalar va po-
limerlor ola bilor. Noticado torkibindo metalsulfid hissaciklori olan nanokompo-
zitlor alinir.

Togdim olunan isdo PVS vo Jelatin osasinda polimer plyonkalarda ZnS
hissaciklori formalasdirilmisdir. Bunun tgiin PVS vo Jelatinin 3 %-li mohlullart
hazirlanmus, tizorina eyni hocmds 0.01 mol/l gatiligl natrium tiosulfat va sink xlo-
rid mohlullar1 olave edilmisdir. Qarisiq intensiv qarigdirilmis, mahluldan sizma
tsulu ilo plyonkalar alinmisdir. 48 saatdan sonra quru plyonkalar UV-Vis spektros-
kopiya metodu ilo analiz edilmisdir.
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AN-22 MARKALI SONAYE POLIMERI MATRIiSINDO
METAL SULFID NANOHISSOCIKLORININ SINTEZi
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Otraf muhitin va insan hoyatinin davamliligi istigamatinds daha yasil texno-
logiyalarin inkisafi elmi ictimaiyyat qarsisinda talob olunan vazifadir. Son bir nega
ildo kvant néqteli metal nanohissaciklori, nanomateriallar1 vo metal oksid/sulfid na-
nokompozitlori nanoelm vo texnologiyada maraqli rol oynamisdir. Miixtolif
iondayisdirici gotranlar osasinda MeS, MeO hissacikli polimer kompozitlori hazir-
lanir. Metal-sulfidlor tobiotdo genis yayilmisdir vo miixtalif metal ionlarinin valent-
lik vaziyyati ilo reduksiya kecidlorino malikdir. Polimer/metal-sulfid nanokompo-
zitlori reduksiya reaksiyalari, miivafiq oksidlarlo miigayisodo daha asagi termodi-
namik sabitlik ilo xarakteriza olunur. Metal sulfid hissacikli nanomateriallar isigin
udulmasini, optik xtsusiyyatlori, yliksok xtsusi tutumu v katalitik/fotokatalitik ga-
biliyyatina goro ¢oxolgili tatbiglor tglin perspektivli birlosmoalordir. Son inkisaflar
onun Li, Na, K vo Mg giinos batareyalari, ion batareyalari, superkondensatorlar,
gazlar/kimyavi maddalor Uclin sensorlar, straf mihitin muhafizosinds kataliza-
tor/fotokatalizatorlar G¢ln elektrod materiali kimi istifado olunur. Bu materiallarin
potensialin1 tam reallagdirmag tciin ucuz metal sulfidlori, hetrostrukturlarin va hib-
ridlorin istehsali ti¢iin tisullara ehtiyac var.

Toqdim edilon is AN-22 markali ion-mubadilo gatraninda sink sulfid hisse-
ciklarinin formalasdiriimasina hasr olunmusdur. Formalasdirma tisulu Kimi SILAR
metodu totbig olunmusdur.

Nanohissaciklarin prekursoru kimi sink xlorid vo natrium sulfid duzlarinin
0.1 M qatiligh sulu mohlullar istifads edilmisdir.

Numunalar UV-Vis spektroskopiya metodu ilo tadgiq olunmus, sink sulfid
hissaciklarinin nanotortibds olmasi tasdiglonmisdir.

DETERMINATION OF PHOTOCATALYTIC ACTIVITY OF POLYMER
NANOCOMPOSITES CONTAINING Zn-Al LAYERED DOUBLE HY-
DROXIDES AND DIFFERENT CONCENTRATIONS OF FULLERENE

Turkan Israfilli, Ofeliya Balayeva
Baku State University

turkan.israfill@gmail.com

Layered Double Hydroxides (LDHs) which are indeed versatile materials
boasting customizable structures and interlayer components. They offer substantial
ion exchange capacity, are cost-effective to produce, and generate minimal pollu-
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tion. Integrating LDH into polymers holds promise for creating composite materi-
als with distinctive structures and functionalities [1]. Fullerene exhibits exceptional
optical, photophysical, and photochemical characteristics, rendering it an appealing
choice as a photocatalyst or as a booster for the photocatalytic activity of other
semiconductors [2]. In the field of material chemistry, polymer/LDH nanocompo-
sites have gained significant attention in recent years [3].

In our study, we focused on investigating the breakdown of methylene blue
by employing a nanocomposite composed of Zn/Al LDH in combination with dif-
ferent quantities of fullerene. We formulated four separate blends, each comprising
15 ml of Zn/Al LDH, with varying doses of fullerene: 10%, 20%, 60%, and one
blend devoid of any fullerene, serving as a control. To initiate the degradation pro-
cess, we introduced 0.005 g of the obtained materials to 5 ml of a 10 ppm meth-
ylene blue (MB) solution. The mixture was allowed to undergo a sorption process
for a duration of 24 hours, during which the materials interacted with the MB mol-
ecules. After the sorption process, the samples were subjected to visible light expo-
sure for a duration of 1 hour. Figure 1 depicts the outcomes of the photodegrada-
tion experiment of MB, revealing the extent of removal achieved after 2 hours. The
removal rates for each respective blend with varying quantities of fullerene are as
follows: 87.45 for 20% fullerene, 69.6 for 60% fullerene, 68.72 for 10% fullerene,
and 61.18 for the blend without any fullerene. These removal rates underscore the
efficacy of the nanocomposite incorporating fullerene in degrading MB. A higher
removal rate indicates a more substantial decrease in the concentration of MB, sig-
nifying a more efficient degradation process. In this instance, the blend with 20%
fullerene demonstrated the highest removal rate of 87.45, indicating the most effec-
tive degradation of MB within the specified experimental duration.
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Figure 1. The removal degree for MB with various concentrations of fullerene
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W3YUYEHUE KOMILIEKCOOBPA3OBAHUSI Ni(II) C C 2-(2-(2,4,6- TPH-
OKCOTETPATHUIPONIMPUMMINH-52H)-WINIUEH) THAPAZUHIT)
TEPE®TAJATOM (R) B IPUCYTCTBUM JUPEHUIKAPBA3ZHIA

®aprana AianeBa, Hucaxanbim Axmenona, Cepunmk I'axxueBa

baxunckuii I'ocyoapcmeennvlil Ynusepcumem
fargana_chem@mail.ru

Bonbmioit mHTEpec K M3y4eHUIO KOMIUIEKCHBIX coenuHenuit Ni (II) B mo-
CJIEZIHEE BPEMsI CBA3AHO C TE€M, YTO B HEKOTOPBIX COCIMHEHHSIX HUKENb [IOKA3bIBAET
OMOXMMHUYECKHI aKTUBHBIA xapaktep [1-2]. DKcTpakiimoHHO—()OTOMETPUIECKIM
METOZOM OBUTO HW3y4eHO KOMIUIeKcooOpasoBanwe Hukeas ¢ 2-(2-(2,4,6-
TPUOKCOTETPa TUAPOITUPUMHUINH-5(2H)-UAUIUeH) Tuapa3unmi) tepedranarom (R)
B NPUCYTCTBUU AueHmnkapOasuaa. beumn u3yueHsl onTUMalbHBIE YCIOBHUS KOM-
wiekcoobOpa3asanus nukensa(Il) ¢ ompenensiembim pearentom. s 3Toro ObuTH
CHSTBI CIIEKTPHI CBETOIOTJIOUIEHHS KCTPAKTOB KOMIIJIEKCOB B 3aBUCUMOCTH OT pH
B unrepBaine pH =1-10. YcTaHoBlI€HO, UTO B IPUCYTCTBUU TPETHETO KOMIIOHEHTA
obpasyercst pasaonurangaeii komroieke Ni(Il)-R-ADK. Ontumansasie pH sker-
pakmun 4,4-5,2 MaKCUMaIbHBIEC TIOJIOCH TIOTJIONMIEHUE PA3HOIUTAHIHOTO KOMILICK-
ca B npucytctBun JPK Ayax490 HM. YcTaHOBIEH MHTEpBal KOHLEHTPALUH, MOJ-
YUHSIOMUXCS 3aKoHy bepa. Pazpaborannas mMeTonnka mprMeHeHa I ompeere-
nus Hukena(ll) B Boge pexa Mumxacy Kazaxckoro paiioHa A3zepOaiimkaHCKOI
PecnyOnuxwu.

Omnpenenenune Hukens(Il) B pexe «Mumkacy» Kazaxckoro paiiona AzepOaii-
JUKAHCKOM PecyOmmkmn.

Hns ananusza ¢ Oepera peku Obu1 B3aT 1 nutp Boxsl. Boay Beimapusanu 6e3
KUIISTYEHUs] U 00pa30BbIBAJICS 0cafoK. [lomydeHHBIH OcaloK pacTBOPSUIM B S5 MII
HNO3 u neperocuinn B ko0y Ha 50 MIT 1 pa30aBIsUIA 10 METKH TUCTHILTAPOBAH-
Hoii Bojo#. [Ipu onpenenennu Hukensa(ll) poromerpudeckum MeToI0M, aTHKBOT-
HYIO 4acTb MTOJYYEHHOTO pacTBOpa MOMEIIAIOT B KoJOy o0beMoM 25 mi1, 1oOaBs-
T2Mi11 X 10-3MRu2wmrl x10-2 M JOK u pazbasisaior g0 metku ¢ pH 2.
OnTHYecKyro MIIOTHOCTh PacTBOPOB M3MepsIoT mpu A = 490 uM B kioBete ¢ | = 1
cM Ha KODK-2 otHocuTensHO m3yuaemoro pactopa. IIpaBUiIbHOCTE HpoIeIyphl
rpoBepsun ¢ momotisio npudopa «ICP-OES thermo ICAP 7400 Duo». Pesynbratst
TIpEACTABIICHEI B Ta0II.
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Ta6amnua. 1.
Pe3yabTatel onpeaenenus Hukeasi(Il) B peunoii Bojge (n =5, P =0,95)
OO6paserr BoabI Haiineno  ¢ortomerpuue- | Haiimeno Ni, mr / i
CKUM MeTO0M, Ni, Mr / 11 (ICP-OES TEPMO
ICAP 7400 Duo)
O6paser BOIpI 0,190+0,005 0,199+0,004
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FORMATION AND SPECTRAL ANALYSIS OF AG NANOPARTICLE
COMPLEXES WITH SCHIFF-BASED REAGENT AND CTAB

Aytan Imamaliyeva, Flora Hajiyeva, Famil Ciraqov

Baku State University
aytenimamaliyeva@hotmail.com

Silver nanoparticles have unique properties owing to their small size and
high surface area-to-volume ratio. Nanoparticles find applications in medicine, op-
tics, electronics, and various other industries due to these distinctive characteristics.
Particularly, noble metal nanoparticles, including silver nanoparticles, have gar-
nered significant attention due to the localized surface plasmon resonance effect,
which arises from the collective oscillation of electrons within the nanoparti-
cle.Silver nanoparticles exhibit catalytic activity in various chemical reactions, in-
cluding reduction, oxidation, and hydrogenation reactions. This property holds im-
plications for fields such as catalysis and environmental remediation. Several fac-
tors influence the physical and chemical properties of nanoparticles, including size,
shape, and dielectric properties. These factors play a crucial role in determining the
behavior and functionality of nanoparticles in different applications.

For the synthesis of the Ag+R+CTAB based complex, first, 10° M (4-[(4-
fluorphenyl)imino]pentan-2-ylidene]2-44(4fluorophenylimino-pentan-
2ylidene)aminoethyl]amine reagent is weighed on an analytical scale. The reactive
alcohol is dissolved in a water mixture and added to a 100 ml flask. Then, 50 ml of
the received reagent solution is taken and added to a 100 ml beaker. 10 ml of Ag
nanoparticles with a concentration of 0.01 M is added to it and mixed on a magnet-
ic stirrer for 2 hours. During this time, the colour of the solution changes from dark
violet to violet, indicating the formation of a binary complex. Next, 5 ml of CTAB
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(cetiltrimetilammoniumbromide) is poured into this mixture, and it is stirred again
for 2 hours on a magnetic stirrer. At this point, the colour of the solution changes to
light purple. CTAB acts as a stabilizer during the complex formation of silver na-
noparticles with the given reactant. Coating Ag nanoparticles with a surfactant and
forming a complex with R is observed by the appearance of a new peak at 420 nm
and a color change in the absorption band due to the alteration in the surface plas-
mon resonance (SPR) absorption peak and the intensity of silver nanoparticles.

The UV spectra of binary and ternary complexes formed by silver nanoparti-
cles with reagent R and STABr were studied. According to the literature, the max-
imum intensity of the absorption bands of silver nanoparticles varies between 400-
450 nm depending on their size. The maximum peak in the absorption band of sil-
ver nanoparticles is located at a wavelength of 416 nm,which corresponding to na-
noparticles with sizes of 10-20 nm. In the UV spectrum of reagent R, maximum
peaks are observed at wavelengths of 302 nm and 339 nm. For the Ag-R binary
complex, maximum peaks are observed at wavelengths of 308 nm and 349 nm. The
formation of the binary complex results in a bathochromic shift in the absorption
band of the reagent. Upon addition of CTAB to form the ternary complex,the peaks
in the absorption band shift to 317 nm and 351 nm relative to the reagent. The for-
mation of a complex with reagent R by coating Ag nanoparticles with a surfactant
is indicated by the emergence of new peaks and a color change in the absorption
band.
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KB-4/ZnS NANOKOMPOZITLORININ SINTEZI VO TODQIiQi

Nasib Babazada, Sabahiyya Qafarova, Rasim Alosmanov

Baki Doviat Universiteti
babazada0O3@mail.ru

Sonaye sahasinds istehsal olunan polimerlor mixtalif mogsadlor Gglin isti-
fada olunur. Son illoardo nanomateriallar sahasi inkisaf etdiyino goro sonaye poli-
merlari bu tip materiallarin hazirlanmasi Gi¢iin genis istifads olunur.

Toqdim edilon is ZnS hissaciklarinin KB-4 karboksil gruplu kationitds sinte-
zino hosr edilmisdir
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Kationit KB-4 ion mibadilo gotrani suda hall olmurlar. Onlar zsif tursu kati-
on dayigdiriciloridir. Bu gatranlar sanaye va enerji sahslorinds, gida senayesinds
suyun tomizlonmasi proseslarinds istifads edilir. Bu maddslorin bir sira tatbiq sa-
halari vardir:

Kompozitlorin hazirlanmasi tigiin ilk 6nca sink xlorid vo natrium sulfid duz-
larmin 0.1 M, 0.01 M vs 0.001 M qatiliglt sulu mohlullart hazirlanmigdir. Sonraki
moarhaloda 50 ml hacminds sink xlorid mohlullart ayri-ayri qablarda 0.5 g ssnaye
polimeri (zarino olavs edilmisdir. 24 saat saxlandigdan sonra polimer nimunalori
distilla suyu ilo bir ne¢s dafo yuyulmusdur. Sonrak: giin tarkibinds sink ionlart olan
polimer analoji gaydada natrium sulfid mahlullart ilo aparilmisdir. 24 saatdan sonra
niimuns distills suyu il yuyulmusdur. Proses 5 dofo tokrarlanmisdir. Havada quru-
dulmus niimunslor ultrabanévsayi goriinan spektroskopiya metodu ils tadqiq edil-
migdir. MUayyan edilmisdir ki, duz mohlullarinin gatilig1 artdigca ZnS hissaciklori-
nin 6lculari 50 nm-o gadar artir.
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SYNTHESIS AND iNVESTIiGATION OF NEW SUPRAMOLECULAR EN-
SEMBLES BASED GO NANOLAYER AND AZOMETHINES

Elvin Ibrahimli, Ulviyya Hasanova, Abdulsaid Azizov

Baku State University
elvinibragimli7@gmail.com

Schiff bases are the condensation of aldehyde and amines. Hugo Schiff re-
ported the first preparation of Schiff bases in the nineteenth century (1864). Schiff
bases have been extensively studied for industrial purposes. However, the biologi-
cal activity of this type of molecule warrants more exploration. Schiff bases have
been shown to exhibit a wide range of biological steps, including antiviral, anti-
bacterial, antimalarial, anti-inflammatory, and antiproliferative.[1]

The application of nanotechnology to health care is known as "hanomedicine,"
and it necessitates a multidisciplinary approach that includes physics, chemistry, biolo-
gy, and medicine. Recent advances in the use of nanoparticles in biomedical applica-
tions have garnered increased attention due to their unique features, which indicate
their promise as antibacterial agents, drug and gene delivery vehicles, and molecular
diagnostics and therapy.[2] Graphene oxide (GO) nanosheets are particularly interest-
ing because of their size controllability, ability to tailor their properties by varying the
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oxidation level, and high water dispersibility, among other things. The structural analy-
sis of GO nanolayers reveals the presence of carbon atoms with epoxide molecules on
both sides of the sheet, as well as carboxyl, carbonyl, and hydroxyl groups near the
borders. Before future applications, the effects of graphene-based materials on the en-
vironment and human health need to be carefully considered. Strong cytotoxicity is
exhibited by graphene toward microorganisms. Graphene Oxide has been utilized in
biomedical applications, particularly drug delivery systems. Graphene Oxide is likely
preferable to many other anticancer treatments since it targets tumors rather than
healthy cells and has little toxicity. Nowadays, researchers are focusing on the biologi-
cal applications of GO nanolayers.[3]

Taking into account the preceding, the goal of this study is to create a Schiff
base and its supramolecular ensembles utilizing graphene oxide nanolayers. The
major goal is to generate new biologically active chemicals by forming new Schiff
bases by the condensation reaction of ortho-vanillin with amines and noncovalent
functionalization with graphene oxide. The structure of the newly synthesized
Schiff bases was investigated using 1H and 13C NMR.

The morphology and particle size of nanoparticles have been researched us-
ing SEM and XRD techniques. Furthermore, graphene oxide nanolayers were
changed with newly synthesized Schiff bases, resulting in the development of new
ensembles with structures studied using the FTIR method.
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IKCTPAKIHMOHHO-®OTOMETPUYECKOE OIIPEJEJIEHUE XPOMA
C ABOPEATEHTOM 2-(5-METUJIITUPUANIIA30)-2'-TUAPOKCHU-5'-
METOKCHUBEH30JI0OM

Yr1rup Manaros!, Jloaa Xanuiaosa?,
Camapuaaun Paxumos?, Hopuuco Jlaponosa?

Hayuonanvuwiii ynusepcumem Y3bexucmana
zulayhol670@gmail.com

Xpom, obamaronuii He3aMmoJHEHHBIM d-OYPOBHEM SBISIETCS THITHMYHBIM
KOMILIEKCooOpazoBareneM U 00pa3yeT MHTCHCUBHO OKpAIICHHBIC COSIWHEHUS CO
MHOTUMHU OPraHUYCCKUMH pCarCHTaMu. H3BecTHO MHOTO OpTraHUYCCKUX COCIUHEC-
HU#, pearupyromux ¢ HOHOM XpoMa ¢ 00pa3oBaHKEM OKpaIleHHbIX MPOayKToB. Ho
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JTAJIEKO HE BCE M3BECTHBIE PEareHTHl Ha XPOM JAf0T BIIOJHE YAOBIETBOPHUTEIHHEIE
M0 aHAINTHYECKUM XapaKTEePUCTUKaM peaknuu. Jlydmmmu peareHTamu aist GoTo-
METPUUECKOTO ONPEACTICHUS XpPOMa SIBISIFOTCSA TUOKCUMBI U UX Pa3IHYHBIC POH3-
BOJIHBIE. MeTo/bl onpeieNieHHs] XpoMa ¢ MOMOIIBI0 THOKCHMOB XapaKTepU3yIOTCS
JIOBOJTBHO BBICOKOM M30MpaTeIhbHOCTHIO. bolee 9yBCTBUTENBHBIE PEAKIINHA C HOHOM
XpoMa Jal0T cepocoeprKallne opraHuuecKre peareHThl. i HuX xapaktepHa J10-
BOJIBHO BBICOKAsl YyBCTBUTEIBHOCTh M HU3KAs N30MPATEINBHOCTD.

B mocnennee Bpemsi mmpokoe MpUMEHeHHe A (POTOMETPHYECKOTO OIpe-
JIeTICHNs] XpOMa HaxoJIT MUPHIMHOBBIC, THA30JIOBbIC U aHaba3MHOBBIE a30COEIIH-
HEHMS OTIIMYAOINECcs: MaJlol H30UPaTEIbHOCTHIO.

B Hacrosmelt paboTte MpUBOISTCS PE3YNIBTAaThl IKCTPAKIIMOHHO (OTOMETpUYe-
CKOT'O OTPEIENICHHUsI HOBBIM a30COeTHHEHNEM 2-(5-MeTHIIMHUPUANIIa30-2'-ruapoKcH-5'-
MeTokcnOeH3osioM [R]. Pearent R cuaTe3npoBaH coveTaHneM AHA30THPOBAHHOTO S5-
CHs-2-amMunonupuarHa ¢ METOKCH(EHOIOM B aOCOIIOTHO 3TaHOJIOBOW cpene. Pea-
TeHT B CyXOM BHJIE MTOPOIIOK TEMHO-KPACHOTO I[BETA, XOPOIIIO PACTBOPUMBINA B ATUIIO-
BOM, METHJIOBOM CIHpTaX, alleToHe, OeH30e, Toayode, xiaopodopme. [1noxo pactso-
puM B oTHIIanieTate. JIu3THiIoBoM 3dupe U B BoJe cOOTBETCTBEHHO. CIIMPTOBBIE pac-
TBOpBI peareHTa UMEIOT KPacHO-OpaH)KEBBIH IBET, MAKCUMAILHOE CBETOIOTIIONICHUE
Habmomaercst mpu A—460uM. Pearent R B3aumopeiicTByeT coO MHOTUMH HOHaMHU d- ©
f-aneMeHTOB, 00pa3ysi XOpOIIO 3KCTPArupyeMbie B XJIOPOGOpME KOMIUIEKCHBIE CO-
€IMHEHUs], OKpaIlleHHbIE B SPKO-3€JIEHbIE IIBETA, YTO yOeIUTENFHO MOKa3hIBaeT O BO3-
MOYKHOCTH HCIIOJIL30BaHUS €ro B (POTOMETPHUECKOM aHajm3e. KpHBble CBETONOIIIO-
LIEHHsT XJIOPOPOPMHBIX PacTBOPOB OOPAa3yIOLIErocsi COSNUHEHUS U pearenra R, cHs-
ThIE B ONTHMAJIBHBIX YCIOBHAX Ha criektpodotomerpe CD-16 mokaspiBaeT, 4To KpHu-
Basi CBETOIOIJIONICHHUS 00Pa3YIOMIErocsl COSIMHEHHUS UMEET JIBA MAKCUMyMa TIPH JIJTH-
Hax BoJH 610 1 655 HM. DKCTpakT peareHTa UMeeT OJWH MaKCUMyM B 0oJiee KOPOTKO-
BOJIHOBOH yacTH criektpa rnpu 460 HM.

s BBISICHEHHS ONTHMANIBHBIX YCIIOBHH SKCTPAKIMH XpoMma peareHToM R
W3y4YeHBl pa3inyHble (aKTOPBI: KUCIOTHOCTD CPEbl BOJHOW (ha3bl; ONTHMAJbHEIC
00bEMBI BOJHOW M OpraHu4eckoil (asbl; MPOJOKUTEIBHOCTh BCTPSIXUBAHUS; H3-
OBITOK peareHTa; MoJYMHEHNE KOMIUIEKca XpoM ¢ peareHTOM R 3akony bepa. Ilo-
JyYeHHBIC SKCIIEPUMEHTANBHBIC JIAHHBIE [0 YCTAHOBJICHUIO ONTUMAIILHBIX YyCIO-
BUI 9KCTPaKIMOHHO-(OTOMETPUYECKOTO OINpeNIeICHUs] H3y4aeMOro KOMILIeKca
MIPUBEACHBI B TAOJIHUIIE.

Cnelcha.m)m,le XAPAKTECPUCTUKHU XpoMa € pearcHToM R

pH A, HM A\, HM £10* Ae-10* O0beM, M Bpe- Cre- Tlomunne-
MeR | HR MeR | HR Bomu. | Opran | 2 TICHB HHC 32K0-
9KC- 9KC- TpaK- HY
TpaK- 11, % bepa

jiviigs

MHUH.
610 150 3.60 | 0.58 15.0 5.0 2.00 93.2 12.5
15mn
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Jns ycTaHOBJIEHUS MOJIAPHBIX OTHOIIEHUW MpH B3aWMOJEHCTBUU HOHOB
XpoMa ¢ peareHToM R MCIonb30Bamy METOA MPSIMOM JIMHUM AcMyca U METO[ OT-
HOCUTENBbHOTO BhIxoaa (Meton Crapuka u bapOakesns). [lonmydeHHble gaHHBIE TO-
Ka3bIBalOT, YTO B M3y4acMbIX KOHLIEHTPALUAX HMOHBI XpOMa B3aHMMOAECHCTBYIOT C
pearenToM R B cooTHomenuu 1:2. IlonmydyeHHbIE NaHHBIE MO OMPEACICHHUIO YKCiia
3aMeIlEeHHBIX MOHOB BOAOPOJA PEaKTHBA IMPH PEaKlUH KOMIUIEKCOOOPa30BaHUS
rpadMuecKUM METOAOM ACTaxoBa PaBHAETCA ABYM. OTO MOATBEPXKIAET TO, UTO
HOH JBYXBaJEHTHOTO XpOMa BCTYIAE€T B PEAKLHUIO C ABYMs MOJIEKYJIAMHU pearcHTa
R. ITo jaHHBIM MOJISIPHBIX OTHOILICHHM, 3JIEKTPOHHOTO CTPOEHHUSI CaMOr'0 pearcHTa
R u mo naHHBIM YMCla BRIASIUBIINXCSA MPOTOHOB MOKHO HPEIIOI0KHUTb, YTO KO-
opauHUpyomuM HoHOM sBisieTcss xpoM (III). TIpu 3TOM M3 MoJeKynbl peareHTa
BBIIETISIETCS OAMH MPOTOH B 00pa3zyeTcst MPEMMYIIIECTBEHHO XOJATHBIN ITUKI Yepe3
aToMbl Kucinopona, -N=N- u oT a30Ta mUpUINIBHOTO pajuKaia. MoJspHbIe KOd]-
(UIMEHTHI OoTalIeHUs] KOMIUIEKCa XpoMa ¢ peareHToM R, paccuuTanHbIE 1O AMIEK-
TPOHHOMY CIEKTPY ¥ IO MeToxy SIeMHUpCKOro okaszanuch paBHbIMH. KoHCTaHTy
YCTOHYHMBOCTH PAaCCUNUTHIBAIIN MO0 KPUBOM HACKHIIIEHUS KOMILIEKCA XpOMa C peareH-
toM R 1o merony Anemupckoro. OHO paBHO 1.92-10% .

OnTHueckyto miuoTHocTh u3Mepsiu Ha KOK-563 npu anune BosHbl 660HM,
B ktoBete | = 0.5 cMm, oTHOCHTENbHO pacTBopa cpaBHeHus. [lo pesyabraTam cTpOST
IpasgyupoOBOYHBIN IpaduK, pacyET JaHHBIX MaTEMAaTHUECKON CTaTUCTUKU KOTOPOTo
MoKasajl, 4YT0 OTKJIOHEHHE CBOOOJHOIO WieHa ypaBHEHHUS OT HYJsl CllydaiHoe, U
npsMasl IPOXOAUT depe3 Hadano KoopamHaT Qme=18.58A. A-onTudeckas miot-
HOCTb, Qme-HalIEHHOE KOJIMYECTBO XPOMA B MKT.

Jnga  oueHKH TpaBWIBHOCTH W BOCIHPOM3BOAMMOCTH O3KCTPAKIMOHHO-
(hOoTOMETPHUYECKOro METoJla ONpeJiesieHHs XpoMa peareHToM R mposenm ompene-
JICHHE Pa3IMYHBIX KOJIMYECTB 3JIEMEHTA B ONTUMANIBHBIX YCIOBUAX B TPEXKPATHOM
MTOBTOPHOCTH. Pe3ynpTaThl OmbITa MOKA3aIH, YTO OTHOCHUTENIBHOE CTaHJApPTHOE OT-
kioHenue (Sr) npu onpenenenuu 2.00-15.00mMxr xpoma He npessiniaet 0.053.
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Bildiyimiz kimi slvan metallurgiya zavodlarinin tullanti sulari sianid duzlar
vo komplekslori, krezol, fenol, ditiofosfat, agir metallarin kationlari, bikarbonat,
neft mohsullar1 ilo ¢irklonmis olur. Siini lif istehsali miiassisalorinin islonmis
sularinda xeyli miqdar zohorli qeyri-tzvi (karbon sulfid, hidrogen sulfid,
sinkionlart) va Uzvi birlogsmolor, goalavilar, tursular olur. Sulfat tursusu zavodlart v
insektofungisidlor (Paris yasili) vo Sb istehsal edon kimya miossisalorinin tullanti
sularinda an ¢ox toksiki maddo sayilan arsen birlogmolori vardir. Tullanti
sularindan arsen miixtolif Gsullarla: aktivlegdirilmis komiirla, domir-3-hidroksidls
vo ya fosforitlorlo adsorbsiya etmoklo vo kalsium duzlari soklinds ¢dkdirmaklos
tomizlonir. Sularin sianid birlogsmalorindon tomizlonmosi sulara qarisan sulfid
birlogsmolori onlara xosa galmayan pis iy verir. Sulfidlarids oksidlagdirmok yolu ilo
tomizlayirlor. Bu magsadls istonilon oksidlosdirici tatbig oluna bilar.

Hidrometallurgiya zavodlar1 mis madoanlori vo digar slvan metallurgiya
miassisalorindon tullant1 sulara sulfat-xlorid, nitrat, sirko vo fliiorid tursulari,
flioridlor buraxilir. Turgulardan tomizlomak t¢iin NaOH, ohang, shangdasi vo ya
dolomit, tobasir, maqgnezit, soda va sair neytrallasdiricilardan istifads edilir.[2,3]

Tullant1 sularinda cive va onun birlogsmalorinin olmasida canlilar iigiin boyiik
tohlikadir. Bu maddalarla sular1 xlor vo NaOH istehsal edan muassisalor, civa
elektrodlarla isloyon elektroliz proseslori, civo zavodlari, boyagqlar, disian,
karbohidrogenlor, vinil-xlorid vo liminissent materiallar istehsal edon muossisalor
Va3 Civa katalizatoru isladon miassisalor cirklondirir.

Tullanti sulardan civonin geyri-Uzvi birlosmoalorini ¢ixarmaq ti¢iin onu
ovvoalca reduksiya edir, sonra sulfid duzu soklinds ¢okdurirlar. Suda civa (zvi
birlogsmoalor gsoklinds oldugda onu oksidlagdirmakls cive kationuna gevirir, alinmig
kationu reduksiya edib sarbast civays, son morhalads iso civa sulfido cevirib
cokdurdrlor. Tabii su ehtiyatlarini qorumagin va sudan samorali istifadonin asas
prinsiplori asagidakilardir:  Sudan istifado vo onun qorunmasi iglorinin tam
uygunlagdirtlmasi; tullanti sularini zorarsizlosdirmok ii¢lin su tutarlarin tomiz
suyundan istifado edilmoasinin dayandirilmasi; Sonaye istehsalatinda islonon suyu
azaltmagla vo hava ilo soyutma texnologiyasina kegmoklo suya gonast edilmasi;
Istehsalat proseslorindo  su dovranmin somoroli  toskili; ¢ay axinlarinin
tonzimlonmosi, yeralti anbarlarin yaradilmasi, yeriistii su axinlarmin yeralti
monbalora kegirilmasi vo i. ohalinin vo tosorriifatlarin tobii su ehtiyatlarinin
paylanmasina uygun yerlogdirilmasi; suvarma sistemlorinin foaliyyat omsalinin
yuksaldilmasi; doniz sularinin duzsuzlagdirilmasi vo buzlaglardan istifads edilmasi.
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Tullantt sularinda zororli maddslorin gatiliginin  yol verilma haddini  vo
zararsizlogdirma tisullarint gostoran cadvali nazordon kegirok [1,4]:

Cadval. 1.
Zoararsizlosdirilon maddo YVQH, Tomizloma Usulu Tomizlonma
mq/l doracasi, %-
B}
Aromatik tzvi | 0,5 Komir filtrlorindo
birlagmoalar(CeHs) adsorbsiya
Aseton 0,1 Biokimyavi oksidlogma
Formaaldehid 0,5 Biokimyavi oksidlogma 100
iri dispersli qarisiglar 10-15 Durultma 70
Domir 3-hidroksid 10 Siizma 99
2 valentli domir duzlari 0,5-1 Xlorlagdirma 99
Mn duzlar Xlorlagdirma 99,9
Yaglar 0,3 Durultma 65-95
Mineral duzlar(K»SO4,NaCl) 1000 Anionitlo sorbsiya 99,9
Neft 0,1 Qumla filtrasiya 50-90
H.S Havam ufiirmoklo | 53
¢ixarmaq
Fenol 0,001 Ekstraksiya, ozonlagdirma | 80
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IKOJOTNYECKOE UCCIIEJOBAHUE OPTAHUYECKHUX
COEJIMHEHMI BBIBPACBIBAEMBIX B BO3/1YX
METAJUITYPTHYECKUMMU NPEANIPUATUAMMU
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Kak wn3BecTtHO, Bce 00JIaCTH NMPOU3BOJCTBA METAIIYPIHYECKOW IPOMBIII-
JICHHOCTH CUYMTAIOTCS OCHOBHBIMH MCTOYHHMKAMH BBIOPOCA B OKPYKAIOIIYIO CPEILy
MHOTHX 3KOTOKCHYHBIX W BPEIHBIX BemlecTB. M3 TEeXHUYECKOH NHTEepaTyphl HU3-
BECTHO, 4TO TIPH MTPOU3BOJCTBE 1 T YEPHBIX METAIOB 00pa3yeTcs OKOJIO 3 T TBEp-
IBIX OTXOIOB, 60 000 M® ra3000pa3HbIX, B TOM YHCIIE a3p030JbHBIX 0TX0A0B U 300
M® cTouHBIX BOA. VIMEHHO TOPTOMY pa3MelleHHe TPOM3BOACTBEHHBIX YYaCTKOB
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YepHOW METAJLTYypPTrUU Ha 3HAYUTEIHHBIX PACCTOSHHSIX OT TYCTOHACENIEHHBIX Peru-
OHOB W 3eMeJIb CEIHCKOXO3IMCTBEHHOT'O HA3HAUCHHSI B HACTOSIIIICE BPEMS SIBIISICTCS
OJIHUM U3 COBPEMEHHBIX TpPeOOBaHUU 3KOJIOTMYecKoW Oe3omacHocTu. [lo 3Toi
NIPUYMHE HETPEPHIBHBINA AKOJIOTHUYECKUIT MOHUTOPHUHT C LIETBIO0 OMPENeTIeHUsl COOT-
BeTcTBUsI 0TX0/10B II/IK Ha MpOM3BOACTBEHHBIX yYacTKaxX CUMTAETCA OJHOM H3
Hau0o0JIee aKTyalbHBIX 3KOJIOTHYECKUX MpoOsieM. TakuM o0pa3oM, MOXKHO OTMeE-
TUTh, 4TO Ha [IpombiniennoM Ilpeanpusituu no [lepernaske Ctanu, U B OCHOB-
HOM Ha MPOMBIIIJICHHOM TPEIIPUATHH, TA€ MBI IPOBOIMIHA UCCIEIOBAHUS, TO CUX
op He OBLIO COOOIIEHUH O HANWYNH BO BPEIHBIX BEIIECTBAX, BHIOPACHIBAEMBIX B
OKPY>KaIOIIyI0 CpeNly U3 MeUH, OPraHUYEeCKUX BEIECTB, 00JIaIal0MMNX IKOTOKCHY-
HBIMH CBOMCTBaMH. Pe3ynbTaThl HAydIHO-HCCIEA0BATEILCKOW PabOThI U TTOKa3aTe-
JIK paCcpoOCTPAaHCHUA SKOTOKCUYHBIX OPTraHNYCCKHUX BCUICCTB B aTMOC(i)epe B 3aBU-
CUMOCTH OT paCCTOSAHUA, YMCHBIICHUEC HUX KOHHCHTpaHHﬁ, KOHLCHTpaluu IpuBe-
JIeHbl B Tabiune 1.

Tao6auna 1.
Pe3ysibTaThl aHAIM32 IKOTOKCUYHBIX OPraHHYeCKUX BelIecTB, BLIOPACHIBAEMbIX B
atMocdepy u3 YIJACI

HasBanue opranuueckoro Bele- ITJIK »Tux Be- KonuenTtpauuu,

CTBa C YKOTOKCUYHBIMU CBOI- mieCTB, MI‘/M3 YCTaHOBJICHHBIC

CTBaMu YOJCII

(dbopmanpaerun 0.003 1 ppm

(benon 0.003 6 ppm

TOIYOJ 0.6 1 ppm

6eHzon 0.1 1 ppm

CTUPOT 0.002 1 ppm

HE(TSHBIE YTIEBOJIOPOIBI 15 2 ppm

METaHOII 0.5 5 ppm

MPOTMAHO 0.5 5 ppm
TPUXJIOPITHUIIEH 0.03 2 ppm

aleToH 0.35 5 ppm
OcH3(a)mHupeH 0.01 2 ppm

B HekoTOpBIX cTpaHax cUMTAETCs HEOOXOAWMBIM BBIMIOJHEHUE CIETYIOIINX
YCIIOBHI JUI TPETOTBPAIIECHHUS 3arPA3HEHUS OKPYIKAIOLIEH Cpe/Ibl:

JUCLUIUIMHBI TEXHOJIOTUH;

yIOTPeOICHUST COBPEMEHHBIX TEXHOJIOTHIA;

BHEJIPCHUS TEXHUYECKOTO IIEPEBOOPYKEHUS.

B psine cTpaH KOJMMYECTBO BPEAHBIX OTXOZOB, BHIOpAachIBaeMbIX B aTMoc(e-
py Ha Cranenuteitnbix [IpomMbiutiennsix [Ipeanpusatusx ¢ mpuMeHeHHEeM Iporpec-
CHBHBIX TEXHOJIOTMYECKHX MPOIIECCOB, 3a 1 TO COKPAaTHIOCh Ha 5,3 TOHHEL. [1-3]
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DOMIR (IIT) iONLARININ TOBIii SORBENTLO
SORBSIYASININ OYRONILMOSI

Sabina Nabizads, Esmira Eyyubova, Rahima Mammadova

Baki Doviat Univesiteti
sebine.nebizade.2000@gmail.com

otraf mihitin mixtalif agir metal ionlar1 ilo ¢irklonmasi problemlarinin halli
tclin bir cox effektiv Gsullardan istifado edilmisdir. Onlarin arasinda adsorbsiya
Usulu totbiqi asanligr vo gonastcilliyino goro on tosirli Gsullardan biridir [1,2].
Sonaye istehsalinin artmasi, tobii suyun cirklonmosinin artmasina ssbab olur,
yaranan tullant1 sularini artirir. Tullanti sulart 9sason agir metal ionlari ilo girklonir.
Tobii suyun cirklandiricilori arasinda demir mihim yer tutur. Su nimunslarinin
hotta asagi qatiliginda belo domir ionlar1 modvcuddur. Domir ionlari suyun
qurulusunda mixtalif fiziki-kimyavi doyisikliklora gotirib ¢ixarir ki, noticads su
moigot istifadasi ticlin yararsiz hala golir. Suda domirin toksikliyi muxtolif
problemlara sabab ola bilar, mosalon, anoreksiya, oliqura, ishal vo s. ©gor Fe(lll)
ionlarinin qatiligi 1 mgq/l-don ¢ox olarsa, su gahvayi rongs boyanir. Damir (I11)
ionlarinin agag1 qatiligda toyin olunmasi aktual problemlordondir. Bir ¢ox
obyektlorda domirin gatiliginin ¢ox az olmasi Vo basqa komponentlorin maneedici
tasiri bu elementin hatta on miasir metodlarla tayin oluna bilmasina gotirib ¢ixarir.
Bunun (¢lin do bu elementin gatilagdirilmast shamiyyat kasb gedir.

Domir (IIT) ionlarmin ¢ox clizi miqdarinin qatilagdirilaraq toyin olunmasi
tclin effektli adsorbsiya xisusiyyatlorino malik yeni tabii sorbentlordan istifads
etmok nozords tutulmusdur. Bunun {iglin ucuz, tapilmasi rahat olan, tulantiya
gedacok materiallardan istifado etmoklo material ¢atismamazligini da aradan
qaldirmaq planlasdirilmigdir.

Bu is domir (III) ionlarmin tobii sorbent torofindon adsorbsiyasinin
Oyronilmosino  hosr edilmisdir. Sorbent kimi naringi qabigindan istifado
olunmugdur. Bunu etmok igiin, naringi qgabiginin mosamolori tamamilo
tomizlonana godor tomiz isti su ilo yuyulur. Bundan sonra, gabiglar tamamilo
guruyana godar quruducu skafa qoyulur. Daha sonra alds edilon mahsul toz halina
gadoar pargalanir vo sonraki magsadlar Ugiin istifads olunur.

Is zamani miixtolif parametrlorin sorbsiya prosesina tesiri, xtsuson pH-in
tosiri, tam sorbsiya tarazliginin qurulmasi vaxti, ion giicli, domir (III) ionlarinin
ilkin gatiliginin tosiri vo desorbsiya prosesi Oyronilmisdir. Todgigat naticasinds
Oyronilmisdir ki, domirin maksimal sorbsiyas1 pH 2-do metaln 8-10° mol/l
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qatiliginda bas verir.  Eksperiment zamani domirin sorbsiyasi ilo yanasi
desorbsiyasi da aparilmigdir. Desorbsiya zamani miixtalif mineral tursulardan
istifado olunmusgdur ki, bunlardan demirin maksimal desorbsiyasi nitrat tursusunda
bag vermisdir. Tadqiqatin naticalori asagidaki codvaldo gostarilmigdir.

Cadval: 1.
Toadqiqg olunan sorbent tarafindan domir (III) ionlarinin sorbsiya parametrlori
Sorbent pH t, fon Maksimum Optimal eluent
dog | giici, p sorbsiya
gabiliyysti, mg/q
Naringi 2 150 0,4 262,45 HNO3
qabigi
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MALEIN ANHIDRIDI-STIROL BiRGO POLIMERI VO KARBAMID
OSASINDA KOMPOZIT-SORBENTIN ALINMASI

Qobnga Mustafayeva, Oqtay Okbarov, El¢cin 9kbarov
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Malein anhidridi-stirol birgo polimeri vo karbamid osasinda kompozit-sor-
bentin alinmas1 malum metodika izrs hazirlanmigdir[1].

Owvalca malein anhidridinin stirolla birga polimerini almaq lazimdir . Bu
moagsadls 5,7 g stirol, 4,9 g malein anhidridi gétaralar. 0,05 q inisiator 100 ml
benzolda hall edilorok su hamaminda 80°C temperaturda fasilosiz garigdirmagla
qizdirilir. Sonra alinan polimer tadricon ¢okmays baslayir. Qarisiq soyudulur va
¢okmiis polimer dekantasiya ilo ayrilir. Birgo polimer ovval havada, sonra vakuum-
guruducu skafda 40°C temperaturda qurudulur.

Analitik torazido malein anhidridi-stirol birgo polimerindon 4,04 q ¢okilir
vo farfor gaba olava edilir. Uzarino 0,6 g karbamid olave edilir. Qarisiq havang-
dastados ozilir, mioyyan middst tam garisanadok qarisdirilir. Daha sonra garisiq
180° C temperaturda 3 saat muddstinds qizdirilir. Alinmig bark kiitlo soyudulur va
avvalca distillo suyu ila, daha sonra asetonla bir ne¢o dofo yuyularaq qurudulur.
Cixam 80%-dir.
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LANGMUIR ISOTHERM STUDY OF Ni (1) ION REMOVAL FROM
AQUEOUS SOLUTIONS BY NOVEL MODIFIED SYNTHETIC
COPOLYMER
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It is well recognized that water is an extremely precious natural resource for
people and other living things, water pollution is today seen as a severe issue that
affects the entire world. Inorganic pollutants, particularly heavy metals, are distinct
from other types of pollutants. The main features of this group of elements are that
they are extremely toxic even at the ppm level [1].

The adsorption method of removing nickel ions from water has made tre-
mendous 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].

The goal of the work that is being offered is to analyze the sorption of Ni(ll)
ions from its aqueous solutions utilizing a polymer chelating sorbent that is based
on a copolymer of maleic anhydride and 2-(4-aminobenzenesulfamido)-thiazole
with styrene. In order to boost the sorption capacity of this sorbent, it was modified
by a novel thiourea derivative - N, N'-diisopropyl thiourea. The Langmuir adsorp-
tion isotherm [3] has been studied for predicting sorption behavior of new sorbent
and after modification.

The primary copolymer and modified sorbent exhibit highest sorption capac-
ity at pH=3. The sorption capacity is 18.5 mg/g for the initial copolymer and 23.24
mg/g for the modified sorbent. The study examined how time affects the sorption
process and found that after 60 minutes, it steadied and achieved equilibrium.The
Langmuir adsorption isotherm calculation show that the R, is between 0 and 1
and equal to 0.99 when only sorbent is used and after modification , which indi-
cates that the adsorption is favorable under the experimental conditions determined
by the Langmuir model. Also, the value of the regression coefficient is R>=0.4877
and 0.6771, respectively, indicating that this isotherm model is in good agreement
with the experimental adsorption data.
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0.25 y =0.0202x + 0.0151
R?=0.6771

y =0.0069x +0.0128
R?=0.4877

® S S+T === Sorbent Sorbent +Thiourea
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®OTOMETPUYECKOE NPUMEHEHUE KOMILTEKCA
Sm (IIT) C IMPOT AJIJIOJIOM

IN'oasna3 CeiiugoBa, ®amuuab Usiparos, PuzBan Aoayniaes

baxunckuii I'ocyoapcmeennviii Yuusepcumem
gulnaz_seyidova00@mail.ru

PenkozemenbHBIE DIEMEHTHI W WX COCIWHCHUS HMMCIOT IIMPOKUN CIICKTP
npuMeHeHus. X coeuHeHusT UCIONb3YIOTCS IPU MPOU3BOACTBE JIAKOB U KPACOK B
XUMHYECKOW TPOMBIIIIEHHOCTH, B KadeCTBE KaTaJM3aTOPOB B HE(TSHOW Mpo-
MBITINIEHHOCTH. DT AJIEMEHTHI JOOABJISIOT B CTallb, YyTyH M CIUTABHI, TOBBIIIAS HX
YCTOMYUBOCTh K Kopposuu. [lodTomMy ompepeneHne MHKPOKOJIUYECTB ATHUX 3Iie-
MEHTOB B YKa3aHHBIX MaTepUaIax U MPUPOIHBIX 00BEKTaX SABJISICTCS OAHOMN U3 aK-
TyaJIbHBIX MPOOIIEM.

B npexacrasieHHolt paboTe ¢ HCMOIB30BaHUEM a30COCIMHEHHI, CHHTE3HPO-
BaHHBIX Ha OCHOBE TUPOTAILIONA, OTOMETPHYSCKUM METOIOM H3yUeHbl OMHAPHBIC
U MHOTOJIMTaHJHbIE KOMIUIEKCHl caMapus [1,2]. A3ocoeaUHEHHE CHUHTE3UPOBAHO
110 M3BECTHOM B JUTeparype Metonuke. CTPyKTypa pearcHra M3ydeHa METOIaMH
SIMP u UK-cnieKTpoCKOIuUH.
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HO.

HO'

Puc.1. 4-((4-6pomdenwn)auazun)oensmi-1,2,3-tpuosn

H3yuyeHO KOMIUIEKCHOE COEOUHEHHE, 00pa3yeMoe AaHHBIM PEareHTOM C
Sm(III). B pe3ynbTare dKClepUMEHTa YCTaHOBJIEHO, YTO onTUManbHas pH kom-
IIeKcooOpa3oBaHusl paBeH 6, onTHMaybHas AJMMHA BOMHBI — 521 HM. U3ydeno
BIMSHUE KOHIEHTPALMM peareHTa Ha KOMIUIEKCOOOpa3oBaHHE. Y CTAaHOBJIEHO, YTO
nns mepexona 1 i 102 M nonos camapus (II1) B cocTaB KoMIIeKca HEOOXOIIMO
2 v 10° M pearenra. M3yuena 3aBHCHMOCTh KOMILIEKCOOOPA30BaHKS OT TEMITE-
patypsl u BpeMmeHH. IlocTpoeH rpagynpoBOUHbIM rpaduK U ONpenesieH MHTEPBal
rogurHeHus 3akoHy bepa. HTepBan momuuHeHus coOmogaeTcs B quamnazone 1,2-
7,2 MKr/mi. PaznuuHbIMH (U3MKO-XMMHYECKHMMH METOJaMHU YCTaHOBJIEHO COOT-
Homenne Sm:L B cocTaBe KOMILIEKCAa U YCTaHOBIEHO Kak 1:2. Paccuutan mossip-
HBIH K03 durmeHT creTomnoriomenus €=4200. MccmenoBaHo BIUSHAE TOCTOPOH-
HUX MOHOB M MacKHPYIOIIMX areHTOB Ha KOMIUIEKCOOOpa3oBaHHE. YCTaHOBJIEHO,
YTO MHOT'HE METAJIIbl HE MEIIAIOT ONPEAETICHUIO.
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IOPEKTUBHOCTb AKTUBUPOBAHHOI'O YIJIs1 IPU COPBIIMHN
HMOHOB AJIIOMUHUS (A1) U3 TPOMBILIJIEHHOT'O CTOYHOT'O
BOJHOI'O PACTBOPA

Aiidenus I'yiuesal, Xumxkpan Paduena’
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Al nerko okucnsiercs, 00pa3yeT pa3invHble COCTUHEHHS U COJIM, KOTOPbIC
pactBopsitoTcst B Boge [1]. CopOeHTsl Ha OCHOBE YIJIsl BasKHBI JJIi OYUCTKH TPO-
MBILUICHHBIX CTOYHBIX BOJA M H3BJICUCHUS MOHOB IBETHBIX MeTawioB [2]. Taxxe
MIPOBEJICHO MHOKECTBO HAYYHBIX UCCIIETOBAHUN 110 CO3/IaHUIO TEXHOJIOTUH OYHCT-
KM OpPraHMYECKHX COEAMHEHHUH M3 cocTaBa CTOYHBIX BOJ ITyTEM IMOJy4YEHHs COp-
OCHTOB Ha OCHOBE CTBOJIOB JIEPEBHEB U OTXOAOB, C UCIIOJI30BAaHUEM METOJOB HX
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akTuBaru. Psn agcopOeHTOB, TakKWX KaK aKTHBHPOBAHHBIA YTONb OBLIH TPEIIIO-
JKEHBI ¥ U3YYCHBI JUUIsI OYMCTKU PA3JIUYHBIN CTOUHBIX BO/I.

OKCIEepUMEHTAIFHO U3Y4YeH MPOLECC W3BJICUCHHUS MOHOB ATIOMUHUS U3 MO-
JENIHBIX PAaCTBOPOB Ha OCHOBE aKTUBUPOBAHHOTO yriis. [lodydeHHbBIE pe3yabTaThl
MTOKAa3bIBAIOT, YTO MCCIIEAOBAaHHBIE COPOSHTHI MOTYT OBITH MCIIONB30BAaHBI I d(-
(EKTHUBHOTO M3BJICYCHUSI HOHOB AIIOMUHHA. AJCOPOLMS HOHOB aJIOMUHUS U3yda-
Jach TPU Pa3IUYHBIX KOHIEHTPAIUSAX NOHOB ATFOMHHHUS, BpEMEHU KOHTAKTa, BIIU-
sanu pH Ha aGcopOLMOHHYIO CITOCOOHOCTh MOHOB alfOMUHUS. AICOpOIMOHHAs
cnocobnocts nouoB Al(IIl) ysenuunBanace npu yBenmueHnu pH, ncxoqHOH KOH-
LEHTPaluy W/WIM BPEMEHU KOHTakTa. J{JIsi McclieioBaHusl aJcopOLuy HCCIeaye-
MBIX CHUCTEM OCHOBBIBajach Ha u3orepmax Jlenrmiopa u ®peinpiuxa. PakT ai-
copOuMy aIIOMHUHUS Ha WCCIIENOBAHHBIX copOenTax moxarBepxkzaeH [1]. [lomyden-
HBIE pe3yJIbTaThl MOKA3BIBAIOT, YTO aJICOPOIUS aTIOMUHUSI C AKTUBHPOBAHHBIM yT-
JIEM SIBIISIETCSI CaMOIPOU3BOJIBHBIM M TOJITBEPXKACHO ajcopOIueil aimroMHHUAN
HMOHOB C MOMONIBIO CKaHUpYIomied snexTpoHHoi Mukpockonuu (CEM) Hitachi S
3400N (Smonms); cocTaB MPOIYKTOB OMPEIESISUIA METOJOM IHEPTOIUCIIEPCCHOH-
HOM peHTreHoBckol cnekTpockomuu (DC ananu3), ¢ momormp “Oxford” aTom-
HOTO aHanm3aTopa (puc.l).

Element Weight% Atomic%
CK 10000  100.00
Totals  100.00

Puc. 1. Pesynbrarsl ananuza CEM/3/IC no u nocie copOIMy HOHOB AIIOMHHUS C aKTHBH-
POBaHHBIM YTJIeM U3 MOJICIIBHBIX PaCTBOPOB

Pazpaborana meroauka COpOLMOHHOTO OIPENENICHHUS HOHOB JIIOMUHHS B
BOJIHBIX PAaCTBOPOB BBIJICIICHHS TBEPIOW (pa3bl akTHBUPOBAHHBIM YTJIEM CUUTACTCS
OHUM U3 OBICTPBIX, IIPOCTHIX U JACHICBHIX METOJOB. Y CTaHOBJICHO, YTO Ha cOpO-
LUOHHYIO 3((EeKTUBHOCT COPOCHTOB CYIIECTBEHHOE BIMsAHUE OKa3biBaeT pH cpe-
IIbl, BpeMsI KOHTAaKTa, HadalbHasl KOHIIEHTPAIIUs HOHOB alfOMHHUU B pacTtBope. [1o
pe3yJAbTaTOM OIBITOB, JIYYIIWH PE3yNIbTaThl OKPYXKAloOUIeH cpelbl ObUT TONIydeH
npu pH 4,0, BpeMenu koHTakTa 2 yaca, Temnepatypa 25°C, no3a ancopbenta 0,3 r.
CopOumsi HOHOB ATIOMHUHUH COPOCHTOM aKTHBHPOBAHHBIM YTJIEM ITOATBEpPIKICHA
ananmmzom CEM\DJIC. Meroauka xapakTepu3yeTcs XOpOIIeH BOCIIPOM3BOIUMO-
CTBIO U TOYHOCTBIO PE3yJIbTATOB.
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ACTUAL PROBLEMS IN FORMATION OF FACILITATOR
COMPETENCES OF CHEMISTRY TEACHERS

Nurgun Aghayeva, Ayten Asgarova,
Khammed Asadov, Khalil Naghiyev

Baku State University
nurgun.aghayeva@gmail.com

The semantic content of systematic approach to the definition of the concept
of "facilitator" is revealed as a specially trained person, a pedagogical employee of
an educational organization who implements the tasks of facilitation, including
creating conditions for professional and personal self-determination ensuring pro-
fessional adaptation, continuity of realization of personal and professional poten-
tial, familiarization with self-education [1].

The organization of facilitation practice and the definition of conditions for
the effectiveness of facilitation is one of the relevant and thoughtful areas of peda-
gogical theory and practice. The relevance of the indicated topic is the contradic-
tion between the correspondence of the level of professional training of a teacher to
the real level of competence, reflecting the requirements of the provisions of the
professional standard of a teacher. So, for future teachers, the path of mastering the
profession of a specialist causes difficulties in solving and theoretically substantiat-
ing practical tasks in modified conditions, knowledge of design technologies, or-
ganization, and analysis of professional activities [2].

Models of cooperation, communication, and interaction between the mentor
and the mentee are implemented within the framework of the mentor's performance
of functions from consulting the mentee on request through comprehensive support
for the realization of personal and professional potential and psychological and
pedagogical support to methodological aspects of joint activities.

In the practice of facilitation, the role of diagnosing achievements, strengths
of personal and professional development, professional interests, and professional
deficits is great, followed by a joint discussion of the results of diagnosis and build-
ing a productive dialogue in the facilitator-mentored system to determine pro-
spects, future plans, and desired results.

The main stages of the facilitation organization are diagnostic, design, im-
plementation (procedural), and analytical (reflexive). In cooperation with teachers
and practitioners at the primary general education level, the leadership of an educa-
tional organization acts as mentor of future teachers, such tasks as developing the
basics of pedagogical communication and communication skills, teaching methods
of purposeful and informed communication in different situations.[1].

During the implementation of the facilitator practice, a process is gradually
organized, including such components as familiarization with the patterns of build-
ing communication processes, identification, and analysis of the main psychologi-
cal and pedagogical problems characteristic of the design, organization, and analy-
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sis of the results of the educational process, preparation of specific action plans and
action programs.

A special emphasis in the mentoring system is conducting organized conver-
sations with students about choosing a profession, the specifics of a teacher's work
and current problems of pedagogical activity at the present stage; discussions with
mentors about their own desires, intentions, plans, opportunities, and limitations;
discussion of their individual educational trajectory; discussion with mentors of the
phased implementation of personal plans for professionalization, their correction,
summing up, feedback.

Thus, mentoring at the stage of professional training of future teachers con-
sistently and purposefully creates the necessary prerequisites for the formation of
professional-pedagogical self-awareness, increasing the level of self-determination
and awareness of the image of oneself in the profession of a future teacher, as well
as a set of conditions aimed at solving the problems of identifying professional def-
icits among young/ novice teachers, as well as the formation and development of
general and professional competencies of a specialist and the implementation of a
personally oriented trajectory of professional growth during the organization of
mentors' support.
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1. F. A Salkova, Images of mentor teachers in the perception of future teachers, 1 Collo-
quium-Journal, 2022, 2-2(125), 46-47. -
2. N. R. Yaschuk, Mentors of young teachers in a modern school: strokes to typology,
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«MCTOPUSA XUMHUN» B OBYYEHUU XUMUHN

Hpana bBarup3ane, AiiteH AckepoBa, Xammen Acanos, Xaaua Harnes

baxuncxuii I'ocyoapcmeennvlil Ynusepcumem
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CrHopsl 0 poJM UCTOPUM HAYKH B €CTECTBEHHO-HAYYHOM OOPa30BaHWU Be-
IyTcsl yxe Oonee Beka. KimodeBas mzesi BKIIOUEHHS €€ B MPOTPAMMBI 00ydeHUs
MHOTHX MHpPOBEIX BY30B cocromr B TOM, 4YTOOBI HAyYUTh CTYICHTOB-
€CTECTBEHHUKOB «IIPHUPOAE HAYKI», €€ METOJIaM, €€ IMPAKTUKE U TOMY, KaK Hayd-
HBIE 3HAHUS PA3BUBAIOTCS M MTPHUHUMAIOTCS OOIIECTBOM.

B mpencraBieHHOM HCCIIEIOBAaHUH PACCMATPHUBAIOTCS BOMIPOCH HCTOPHH
XUMUH, B CCTCCTBCHHO-HAYYHOM O6pa3OBaHI/II/I u MG)I(ILYHaPOZ[HBIi/'I OIIBIT IIpe€TIoaa-
BaHMS HICTOPUH XMMUU B By3aX.

B nHauane XX Beka UCTOpUSA XUMHUH CTajla MPOIBETAIONIEH aKaJeMUYeCKOU
JUCITATIITMHOM.

Hcrtopuio xuMuu mpenojaBaii MeJaroru-XUMHUKH, KOTOPBIE XOTEIH IMpea-
CTaBUTh TYMAaHHCTUYECKHI B3TJIS HAa CBOIO IUCIUILIMHY HJIM OOHOBHTH CIIOCOO
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BBEJICHUSI XMMHUYECKUX MOHATUH. B pe3ynbraTe, BO BTOpO# MmojoBuHe XX Beka
HMCTOPUKAaMH HayKH, XMMHUKaM{ ¥ APYTUMHU aBTOpaMH OBLIM pa3paboTaHbl pazind-
HBIC U B HEKOTOPOM DPOJi¢ HE3aBHCHUMBIE HANpaBieHHs PabOT MO UCTOPUU XUMHUH
[1].

CeroJiHs MOYTH BO BCEX €BPOINEHCKUX CTpaHax e€CTh, MO0 KpailHeh mepe, He-
CKOJIBKO BEIYLINX YHUBEPCUTETOB, B yUEOHYIO MPOrpaMMy KOTOPBIX MO XUMHUHU
BKJIFOUEHBI KYPCHI 110 UCTOpHH XUMUHU. OOBIYHO 3TO (DaKyIbTaTUBHBINA KypC, HHTE-
TPYUPOBaHHBINA B yueOHBIE MPOTpaMMBbI OaKataBpraTa, a TaKk)kKe MaruCTpaTyphl.

Bo MHuorux ciygasx (B wactHoctH, B Utamun, Hunepnannax, [lIsennn u Be-
JUKOOPUTAHUHU) UCTOPHUS XUMHUH HHTETPUpPYETCS B Kypchbl UCTOPUHU HAyKH, JUOO
IpeyiaraeTcs B KadecTBE CHENHaIbHOTO Kypca Ui OyIOyIIMX ydYuTelled ecre-
CTBEHHBIX HayK.

HcTopust XMMUU Takxke SBJISIETCS YacThl0 COBPEMEHHBIX MAaruCTEPCKUX Mpo-
rpaMM 10 UCTOPHH U GHIOCO(UN HAYKU, TEXHUKU ¥ MEIUIIMHEI U HAYKH.

Bo mHOrux ciayuasx (0ocobeHHO Ha (paKylIbTeTaX €CTECTBEHHBIX Hayk / XH-
MHHM) UCTOPHS XUMHUH TPENOJAeTCs YUUTEIIMHU/TIpodeccopaMu, KOTOPBIE TaKKe
npernoaaBainu npyrue Kypchl. CymecTByeT Takke OoIblasi TPYIIa HCTOPUKOB,
¢dunmocodoB u T.m. (UBM HCCIIEMOBAHUSA COCPEINOTOUYCHBI HAa WUCTOPUU HAYKHA WA
CMEXHBIX TeMax), a TaKXe IMpernofaBareyel XUMUH (IbH HCCIEIO0BAHHUS COCPENO0-
TOYEHBI HAa TEMaX XUMHUYECKOTO 00pa3oBaHusl).

ConeprkaHue U CTPYKTypa KypcoB 10 HCTOPUM XMMHH OYE€Hb Pa3HOOOPa3HBI.
3TO COBCEM HE YAWBUTENHHO, €CIIM MPUHATH BO BHUMaHHE Pa3HOOOpa3ue WHCTUTY-
LIUOHAJBHBIX KOHTEKCTOB M Y4eOHBIX MPOrpaMM, PazIndHYI0 [EJICBYIO ayJUTOPHIO 1
LIMPOKHI CIIEKTP MCCIEJ0BAaTENLCKUX UHTEPECOB M OMbITA yuuTeneil. MHorue Kyp-
cbl (OCOOEHHO T€, KOTOPbIE YUTAIOTCS XUMUKAMHU | TpeTHA3HAYESHBI IS CTYICHTOB-
XMMHKOB) CTPYKTYPHPOBAaHBI B XPOHOJIOTUYECKOM TIOPAIKE M COCPEAOTOYEHBI Ha
HCTOPUHU KOHULENUUH U uaed B XuMuHU. OCHOBHOE BHUMAaHHUE YAEISETCS XUMMHU Je-
BATHAIIIATOTO ¥ JIBAJIIATOTO BEKOB, W JIUIIH B HEKOTOPBIX CIy4asx MOAPOOHO 00-
CYKTAIOTCSI aJIXUMISI M PaHHSS XUMHsL. Bcero HeCKoIbKO TPyl KypCOB ITOCBSIIIICHBI
TaKUM TeMaM, KaK Hayka U OOILEeCTBO, HayKa U PEJIMIHsl, TeHePHBIC HCCIeIOBAHMS,
npodeccun, nadoparopHas paborta, «HobeneBckue naypearsl 10 XUMUM» U IPyTUE
TEMBI, CBS3aHHBIE C UICTOPUEH XUMUH.

Hcropust Hayku BomiomaeT B cebe mpodeccnoHanbHble IEHHOCTH W CTaH-
JapThl MPaKTHKH APYTHMX HCTOPHKOB M YYEHBIX-HAYKOBEIOB, a MPENOJaBaTeIH
€CTECTBEHHBIX HAyK B KOHTEKCTE UCTOPHH HAYKH» MPEIJIaraloT UCTOPHUIO HAYKH,
KOTOpasi TMPHU3BaHa BBIMOJIHATh BAXHYIO TEJArOTHYECKyl0 padoTy Al €CTeCTBEH-
HO-Hay4yHOro oOpa3oBaHHs, MepenaBas CTaHAApThl MPAKTUKH, MPUBOJAS HMPUMEPHI
STUYHOTO TTOBE/ICHUS M MOJAEIHNPYS pOIib HAYKH B OOIIECTBE.

Jlutepatypa

1. J.C. Powers,The History of Chemistry in Chemical Education, Isis, 2020, 111 (3), 576-
581
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Dil insanin fikir va diisiincaloarini ifads etmok Ugiin ona verilon avazolunmaz
istedaddir. Bu istedad mixtalif insanlarda muxtalif clr inkisaf etdirilir. Adi danisiq
dilindon gaynaglanarag, 6zlsrinds elmi dil formalasdiran insanlar iss comiyyst
torafindan daha dorin diisiincali, mantigli vo nahayst ziyali olaraq gabul olunurlar.
Sadalanan bu keyfiyyatlor kimya elminin tabligatin1 aparan va onu éyrancilars sev-
diran musllimlar, alimlords formalasan asas xususiyyatlordir.

Istonilon dilin gaydalar1 onun dasiyicilari torofindon razilasdirilmis iimumi
naticalordir. Homginin bu gaydalar bu dilin dastyicilart torafindon olds olunan fay-
dali vordislordir. Bu dil gaydalari, xiisusilo yazili dil qaydalari, onun dasiyicilar
torafindon razilagdirilarag, mioyyan ¢arcivads formalasdirilir. Buna gérs do, bu di-
lin dasiyicilart bir-birlorini  asanligla anlayirlar. Yazili dil oxuma prosesini
sUratlondirir vo oxucu sézin obrazini gérarok artiq manasini anlamis sokilds oxu-
yur.

Eyni zamanda kimya dilinin magsadi, hagigsti oldugu kimi géstarmok vo uy-
gun molumati 6tiirmokdan ibarstdir. Kimya dilinin ctimlosi adi danisiq dilindon
forgli olaraq, hagigoti oks etdirmalidir. Mas: kimyavi cohatdon getmayan reaksi-
yanin tonliyini yazmaq olmaz. Yoni kimya dilinin ciimlasi-kimyavi tonlik, real bas
veran proseslori oks etdirir. Pedagoqglarin magsadi iss, real kimyavi hadisalori elmi
dil vasitasils tadris etmakdan va dyrancilars 6tiirmokdan ibaratdir.

Tadgigatimiz zamani kimya dilinin imkanlarindan moharatlos istifado edorak,
elmin Oyrancilar torafindon an ¢atin manimsonilon bdlmalorine bas vurdug. Kimyo-
vi nomenklaturanin todris zamani maragla vo tam monimsadilmasi mogsadilo,
torafimizdoan toklif vo totbig olunan metoddan istifads etdik. Metodumuzun ma-
hiyyati, sagirdloro alkanlar mévzusunu todris edorkon, beynslxalq nomenklatura
gaydalarina asasan, 6z adlarmin harflori formasinda kimyavi birlosmalarin qurulu-
sunu tortib etmak vo bu quruluslar1 adlandirmagdan ibarstdir. Masalon, 6z adimin
timsalinda, harflari kKimyavi qurulus formuluna asasan tortib etdikds, miisahido et-
dim ki, bu sagirdlorin yuksok maragina, onlarin dyronma hovasinin artmasina va
molumatin uzun miiddotli yadda saxlanilmasina gatirib ¢ixarir.

Ch CHi CHa) [ cHe CHy) (CHe CHs) (CHs CHe

e -

cn"“ ot ™
I

Cef—{cws) (ows) (cHa) (CHs) [cHz) (cHa) [cHs CHs Ch H

Propan 1,2-dimetil tsiklopropan pentan etan 2-metil propan 1-etil tsiklobutan
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Metodumuzun miixtslif siniflords totbiqi, eyni gostaricilori alds etmayimizlo
naticalondi. Yuxarida deyilonlor belo naticoys golmoya imkan verir ki, kimya dili-
nin ugurlar1 vo imkanlarindan istifado etmoklo yanasi, misllimin ham do dors
osnasinda 6z yaradict mévqeyini do sargilomasi gorilon isin keyfiyyatino xidmot
edir. Moagsadimiz, orta moktabdon baslayaraq, sagirdlerin kimya fannina maragini
artirmag, onlarin bu sahods imkan vo bacariglarini agkarlamaq vo golocok foa-
liyyatlorini bu elmin inkisafi istigamatindo formalagdirmaga stimullasdirmagdan
ibarotdir.

AKMEOLOJi MUSLLIM MODELI NECO FORMALASMALIDIR

Kamil Haqgverdiyev, Fidan Quluzada

Baki Doviat Universiteti
quluzadef666@gmail.com

Akmeoloji miallim modelinin formalagsmas: ti¢iin miixtalif metodlardan va
resurslardan istifads edilir. Modelin formalasmasinda shomiyyatli doracods akmeo-
inkisafetdirici Gsullar tatbig olunur.

Akmeoloji misllimin inanct onun tacriibalori ilo birbasa baglidir va talobalorin
tohsil prosesindo tocriibalorina vo bununla yanasi naticalorine 6z tosirini gostorir. Bu
clr todgiqatin mogsadi sagirdlorin - moktobdo yazmagi Gyrotmoklos,eksperimentin
aparlmasi ilo onlardan marag yaratmagla bagh inanclari vo tocriibalori arasindaki
olagani tosvir etmoklo yanasi aragdirma aparmaqdir. Miiallim modelinin formalas-
masi ti¢iin normal sagirdin misllim hazirligi programini avvalcadan 6z soxsiyyatlori-
ni vo yenidon qurdugunu aragdirir. Bu zaman modellin fornalagsmasina istigamat ve-
rir. Misahiboalor vo sahs miisahidolori zamani1 miisllimlorin yazili miilahizalarindon
yola ¢ixaraq, tadgiqatin aparilmasi vo onlarin miisllim gaxsiyyatinin qurulmasinda id-
rak kimi, sosial vo emosional proseslorini arasdirlir. Son olaraq iss todgigatin
noticalori onu demayo asas verir ki, ilkin olarag musllimlor kognitiv dyranms ilo
mosgul olmagla yanast miixtalif sosiallasma faktorlar ilo do qarsiliglt alagalor qur-
mal1 vo universitet kurslarinda vo todris praktikumunda vo 6zlorini inkisaf etdirmok
Ucin moxtalif emosiyalar yasamaq vasitasilo 6z soxsiyyatlorini inkisaf etdirib doyis-
dirirlor. Dlzgiin dil va Unsiyat vaistalori musllimi tohsil prosesinds sagirdlori dogru
yonlondirmoys kémok edir. Zaman kecdikco mixtolif resursalardan istifad: edilir.
Musllim daima glindomin va tohsillo bagl yeniliklari izlomolidir. Yeri goldikds isa
bunlar haqqmnda fikirlorinido demoyi bacarmalidir. Akmeoloji musllim modelinin
formalagmas1 hamda muiollimds bitiin analizatorlarin aktiv foaliyyati islomali-
dir.Yani, mtoallim daima Tahsil Nazirliyinin hazirladigi masllimin inkisafi proqram-
larindan istifads etmalidir. Talimlora gosulmali yerigaldiyi zaman pedaqoji va psixo-
loji dostokdoa oldo etmalidir vo todris materiallarinin manimsanilmasi Ggun resaursa-
lardan istifads edilmali va tolimlora getmolidir.

Muallim ilk énca har bir sagirds bir saxsiyyst kimi yanasmali vo onun im-
kanlarini nozors almalidir. Hom @yronmak potensialini ham do yaradiciliq qabi-
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liyyatini belo olan halda sagirdydnumli sinif yaradaraq onlara dastoklayici muhit
yaradir vo 0z potensialinida nlimayis etdirmis olur. Daima bilik axtarisinda ol-
malidir niiallim. Muxtalif akmeoloji metodlardan da istifado etmalidir. Buna misal
olaraq “layiho texnologiya; krasvord vo s” metodlardan istifado edorok hom dorss
maraq yaradacag ham do &zlnin bir Ust saviyysys yiksaldacok. Kimya fonnindon
dors deyan musllim iso laboratoriya iglorindo daha profesional olmali vo daima
tocriibo apararaq sagirdlords ekspermental tocriiboalora garsi maraq oyatmalidir.

Akmeoloji muollim daima 06zinin vo hazirlagdirdigi sagirdlorin yiksok
naticalor aldo edacayina har zaman amin olur. Ciinki, 0 hom 6z potensialina homda
kecdiyi darsin keyfiyyatina har zaman omindir.

Muallimim modelinin firmalasmasi ti¢iin daima yenilikloro agiq olmagi
lazimdir. Miasir dévriin taloblorini 6domalidir. Daima 6zin0 inkisaf etdirmoali vo
pedagoq ilo yanasi psixolog kimide mévzulara tamamils hakim olmalidir.

SAGIRDLORIN ELMi DUNYAGORUSUNUN
FORMALASDIRILMASINDA FONLORARASI iNTEQRASIYANIN ROLU

Nasim Abisov, Zahra Verdiyeva

Baki Doviat Universiteti
zhraverdiyeva@mail.com

Kimyanm tadrisinin magsadi tobiotdo bas veran hadisalori vo proseslori, 6z
organizminin hayat foaliyyatini, xalq tesarriifatinin miixtalif sahalorini dark etmoak,
davamli tahsil, kimyavi bilik vo onun totbigi tocriibasi sisteminin formalasdiril-
masi, diinyanin tobii elmi manzarasinin dork edilmasinin tomin edilmasi,
comiyyotdo aktiv uygunlasma vo tohllikasiz davranig, peso tohsilinin sonraki
pillalarinds va saviyyalarinds tohsili davam etdirmoys hazir olmag, galocok peso
foaliyyati Gcun zoruri olan muasir elmi diinyagériisiiniin  formalagdirilmasidir.
Taqdim olunan moagsad va vazifalordon ¢ixis edarak Umumi orta tohsil miossisalo-
rinds biologiya vo kimya fanlorinin fonn asasinda todrisi asagidakilari nozords tu-
tur:

1. Tohsilin sonraki marhalalarinds va golocokda 6mir boyu tahsil va 6zlintitah-
sil i¢ln zomin yaradan sistemli bioloji vo Kimyavi biliklorin formalasdiril-
masi; pesokar foaliyyat;

2. Osas Vo fonn Uzro kompetensiyalarin formalagmasi va inkisafi: biologiya va
kimyaya xas olan bilik, bacariq, metod va yaradici foaliyyat tocriibasi;

3. Tolim prosesinds sosial shomiyyatli doyar yonimlorinin, o cimladoan
tolobalorin Umumi madani va soxsi inkigafinin, aliman bioloji vo kimyavi toh-
silin dayorinin dork edilmasinin, masuliyyat va vatenparvarlik hissinin, so-
sial horokatliliyin, uygunlasma qabiliyyatinin formalagsmasi vo inkisafi.
Tohsilin metodiki, maddi vo informasiya aspektlori musllimlarin pedaqoji

prosesi elmi osaslarla toskil etmok bacarigindan asili olacaq biliyin sagirdlor
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torofindon hortorafli gavranmasi ii¢iin uygunlasdirilmalidir. Sagirdlorin  bilik,
bacariq vo bacariglarini inkisaf etdirmays yOnolmis isde fonlorarasi slagslorin fun-
damental shomiyyati haqqinda miislliflor agagidakilar1 gqeyd edirlor:

1. Fonlorarasi olagolor bir-biri ilo qarsiligli olagoys asaslanan, daxili gaydalara
asaslanan mixtslif fonlorin inkisafina komok edir vo talobalarin elmi dlinya-
gorligiiniin - miqyasinin artmasia tosir gostorir. Bu qaydalar idrak
foaliyyatinds foal istirakin asasii togkil edir;

2. Tohsilin mazmununda nazards tutulan, bir-biri ilo garsiliglt slageds olan
bitin komponentlor sagirdlorin soxsi inkisafina miisbat tasir gostorir. Bu
cohot onlarin diinyagériisiinii  formalagdirir;

3. Fonlorarasi slagslor ibtidai sinif muslliminin pedaqoji prosesin elmi asaslarla
sagirdlorin yas xlisusiyyatlorina uygun togkili imkanlaridir;

4.  Fonloraras: oslagolor siniflords todris olunan tadris fonlarinin mazmununa,
tmumi movzular sistemi vasitosilo elmi biliklorin metodlar1 arasinda
garsilight alageni tomin edon aparici ideoloji prinsiplora, verilonlara va s.
didaktik baximdan 6z diinyagoriisii
Sagirdlar torafindon elmi va idrak ossasinda diinya va otraf realliq torafindon

idrakin struktur komponentlorinin asas ndvlori fonlorarasi olagoalor osasinda
formalasir:

1. Toklif olunan biliklarin sistemli va hartarafli olmasi;

2. Sagirdin soxsi hoayat tocriibasini nozori biliklorlo olagslondirmok, diinyani,
otraf mihiti va saxsiyystin inkisafinin dyranilmasinin asaslandirilmasi, toklif
olunan elmi biliklordaki torif vo anlayiglarin mozmunu, ohato dairssi, onlarin
elmi biliklor asasinda tosiri; hagigat va realliq noqteyi-nazarindon todgigat
predmeti olmagqla, yaradiciliq faaliyyatinin sagirdin diinyagoriisiine tasiri;

3. Fonloraras1 olagealor sayssinds sagirdlor diinya vo otraf miihiti asagidaki
metodlarin  kémayi ilo Gyronirlor: Umumi-montigi, nozari, eksperimental,
iyerarxik, yaradici, idrak faaliyyatinds tosviri dsullar, fardilik. , dlinya vo otraf
miihit, insanlar arasinda emosional-dayar miinasibatlorinin qurulmasi yollari.

Dinyagoriisiiniin formalagmasinda yeni yanagmalar, ekoloji biliklords ye-
nilik vo elm nogteyi-nazarindon dinya Uzro yeni metodlarin/texnologiyalarin
vahdati, fonlararasi alagalors asaslanan, kigik moktab sagirdlarinin darin biliklarin-
in inkisafina t6hfs verir.

KiIMYA TODRISINDO PROBLEMLI SITUASIYA YARADILMAQLA
SAGIRDLORDO MUXTOLIF DUSUNCO NOVLORININ INKISAFI

Lals Nasibova, Sabnam Yusubova
Baki Doviat Universiteti
yusubova.sebnem@gmail.com
Diisiinco-realligi oks etdiron psixi prosesdir, insanin yaradici faaliyyatinin an

yuksok formasidir. Psixologiyada asagidaki asas ndvlori farglondirilir: mohsuldar
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(yaradicr), reproduktiv (geyri-yaradici), nazari, praktiki, vizual - tasirli, vizual - ob-
razli va gifahi - montigi .Kimya tohsili prosesinds biitiin bu diisiince formalarinin
tokmillosdirilmasi tofokkurun optimal inkisafin1 tamin edir vo problemli talimin
mixtolif Usullarindan yararlanaraq tofokkiriin tokmillogdirilmosi yolunda uygun
metodlar vo Usullardan istifads tsullar: tamin edir. Talobanin tofokkirinin inkisafi
onun tabii meyllorindon vo hayatinin sosial soraitindon shamiyyatli doracads
asilidir.

Kimya fonnini todrisi zamani problemli situasiya yaradaraq teslobaslorin
nozeri diistincasinin inkisafi ti¢iin asagidaki bacariglarin formalasdirilmasi toklif
olunur

1) Tolim forziyyalorini irali sirmok vos dogiq formalasdirmag;

2) Moalum fakt va hadisslori izah etmok lglin mdévcud kimyavi nozariyys vo
ganunlardan istifado etmok;

3) Kimyavi anlayislar1 diizgiin formulo etmok;

4)  Fikirlori mantigli, ardicil vo yigcam sakilds ifads etmok, faktlara ssaslanaraq
diizgln naticalor ¢ixarmaq va Umumilagdirmays aparan milahizo arasinda
zoncirlari qurmag;

5) Analiz, sintez, miigayiss, yan-yana goymag, abstraksiya, konkretlosdirms,
Umumilagdirmo, sistemlogdirmo, inteqrasiya omoliyyatlarini yerina yetirmak;
Kimya tohsili prosesindo praktiki diisiinconin inkisafi tolobalorin osason

praktiki mosalalari hall etmaklo yanasi, hom do noazari diigiinconin moantigi omaliy-
yatlarla bagliligini miiayyan etmays yonsldilmisdir. Praktik tofokkiirdon dani-
sarkon, real talim voziyyatlorindo sagirdlorin praktik harakatlorinin hogigi kimyavi
obyektlorlo va ya onlarin avazedicilori ila alagasi nozards tutularaq onlarin intellek-
tual, zehni omoliyyatlar1 nozorda tutur. Oyronalor arasinda praktik tofokkirin inki-
safi miixtalif xarakterli omali horakatlori prosesinds kimyavi tocriiba, kimyavi ob-
yektlorin modellosdirilmasi, Kimyavi cihazlarin, aparatlarin layihalondirilmasi pro-
sesindoa hoyata kegirilir.

Tohsilalanlarin yaradici tofokkurinln inkisafina onlarin yeni, orijinal tohsil
forziyyalarinin irali striilmasi, nozari moévgelorin inkisaf etdirilmasi, habels prakti-
ki masalalarin geyri-ananavi hall yollarinin tapilmasi prosesina daxil etmoklo nail
olmagq olar. Yaradici tofokkiir nozari vo praktik xarakter dasiya bilor. Torbiys isindo
yaradici tofokkiriin asas psixoloji slamatlori:

1)  Toklif olunan hallarin yeniliyi (subyektivliyi);

2)  Toklif olunan hallorin effektivliyi;

3) Eyni tahsil problemlarinin halli ii¢iin bir ¢ox variantin olmast;
4)  Standart hollorin olmamast;

5)  Yeni hall yollar1 tapmagq istayi;

Sagirdlorin yaradici tafokkiriinln inkisafi {igiin an vacib sortlor moaktablilori
muxtalif ndv tohsil foaliyyatlorina calb etmok, ugur gazanmag istayini stimullasdir-
maq vo miimkiin ugursuzluglara moehal goymamaq olmalidir.

Vizual tesirli diisiincanin inkisafi tolobalorin real kimyavi obyektlorlo birbasa
qarsilight olagesindon baslayir ki, bu da telobalorin kimavi obyektlorin real-
lagdirilmig xassalorini vo alagelorini miisyyan etmok wglin zaruridir. Bu tip
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tofokkirin bir xisusiyysti kimyovi obyektlorin vo zehni foaliyyatin praktiki
harokatlor soraitinds tosvirinin obyektiv formasidir. Inkisaf etmis formada vizual
tosirli diisiinco yaradici diisiincoays ¢evrils bilar.

Vizual-obrazli diisiinca - sagirdlor tarafindon gavranilan kimyavi cisimlorin
tasvirlorinin golocok dayisikliklarin, ¢evrilmalarin vo kimyavi fikirlorin imumilos-
dirilmasinin tasvirino ¢evrilmasi osasinda hoyata kegirilon tofokkir novidur. Vizu-
al-obrazli diistisconin inkisafi miiallim torafindon praktiki masalalorin halli ils vizu-
al-effektiv tofokkirln inkisafinda oldugu kimi hoyata kegirilir. ©gor vizual effektiv
tofokkir inkisaf etdirorkon kimya misllimi tebii kimyavi obyektlordon istifads
edirss, vizual obrazli tofokkurtnl inkisaf etdirarkan o, kimyavi obyektlorin ideal-
lagdirilmis  vo ya maddilosdirilmis (rosmlordo, diagramlarda, dusturlarda,
tonliklords va s.) tosvirlorindan istifado edir. Kimya tohsili prosesinds sagirdlorin
sifahi vo montiqi diistinconin inkisafi onlarda sozlori, kimyavi terminlori, adlari
diizglin secmok, fikirlorini dogig vo y1gcam ifado etmok, kimyavi dili mikommaol
bilmok bacariglarinin formalagdirilmasi ils baghdir.

TOLIM PROSESINDO INNOVATIV VASITOLORIN TOTBIiQi

Arzuxamim Mirzayeva, Nacabat Mammoadzada

Baki Dovliat Universiteti
necabetmemmedzade@gmail.com

Tolim prosesinda onu tekmillogdirmok Uguin istifads edilon innovasiyalar,
ideyalarin, proseslorin, alotlorin vo tacriibalorin menimsanilmasi vasitosidir. Inno-
vasiyanin obyekti gériilmasi zaruri hesab edilon bir sira islori shats edir: talim foa-
liyyatlori Gg¢un dyrancilorin motivasiyani neca artirmaq?; moktobds Oyranilon ba-
cariglart neco praktiklosdirmak?; dyronmoni necs vo hansi yollarla suratlondirmo-
k?; todris tocribasinin effektivliyini maksimuma necs catdirmaq?; vaxt itkisini
neco aradan galdirmaq olar vo s. Talim proseslorinin foal formalarindan va yeni
tadris va talim texnologiyalarindan istifads etmok Uciin daha yaxs1 planlasdirilmis
yanagmalarin totbigi yeni ideyalarin inkisafi tigtin davamli yollardir. Belos ki, planli
yanasmalar dedikds yeni dizayn vasitalori basa diisiiliir.

Tolim prosesino minasibatds innovasiya, telims yeni dizayn vasitoalorinin da-
xil edilmasilo muallim vo sagirdin birge foaliyystina, tolimin vo todrisin
mogsadlarina, mozmununa, proseslorine va Xxisusiyyatlorino birbasa miisbot tosir
edon amildir. innovativ todris metodlar1 Gyroncilarlo Unsiyyatin, onlarla isgiizar
torofdasligin yaradilmasinin, onlarin maraglarini calb eds bilocok muasir sosial, el-
mi vo pesokar masalalorls tanigligin yeni tGsullaridir. Tadrisi tokmillosdirmok tgun
gobul edilan konsepsiyalarda, proseslords va tocrubslords yeniliklordan istifads
edilmasi ugurlu naticalor verir. Tadgigatimizda da bu mogsadls innovativ vasitalo-
rin totbiqgini arasdirdiq.
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Aragdirmamiz zamani todris prosesindo shomiyyatli olan IKT vasitalorinin
mexanizmlari, prinsiplori va tatbiginin ustinliuklorini dyronmayas nail olunmusdur.
Elmi isdo yeni texnologiyalarin tohsilds totbiginin magsad va vazifalari, bu yolda
ugurlu faaliyyat iiciin laziml1 osas niianslar vurgulanmusdir. isin tocriibi hissasindo
virtual laboratoriya vasitasilo golovi metallarin todrisinds real aparilmasi tohlikali
olan tacrubalarin gosterimi tévsiyys olunmusdur. Tadgigatimizda virtual laborato-
riyanin tocriibays dofolorlo baxilmasina, bas veran prosesin parametrlarinin arzuo-
lunan sokilda dayisdirilmasina, har bir incaliyinin izlonilmasina imkan verdiyi vo
eyni zamanda videocarxlardan istifadonin 6nami geyd olunmusdur. Bu minvalla,
dors zamani tocriibo olaraq bozi maddolorin istiraki ilo bas veron vo natriumun
sigramasi ilo miisayiot olunan, onun su ilo tesir reaksiyasinin virtual laboratoriya
vasitasilo vo ya videocarxlarla nimayisi aparila bilar.

Innovasiyalar, tohsil sistemini tokminlosdirmok lgciin eyni magsodo xidmat
edon ideyalar, tocriibolor, vasitalor vo proseduralardir, yalniz cihaz vo avadanlig-
larin yaradilmasi ilo mahdudlasa bilmaz, onlarin diizgiin tatbigi ilo tadrisin somars
Vo keyfiyyatinin artirilmasini reallasdirmaq lazimdir.

NOZORIYYONIN PRAKTIKA iLO OLAQOLONDIRILMOSI PRINSIPI
OSASINDA TOLIM NOTiCOLORININ YOXLANILMASI

Gulnara Duruskari, Kazban Mustafayeva, Xalil Nagiyev

Baki Doviat Universiteti
gduruskari@mail.ru

Kimya elminin tarixon formalagmasi insanlarin tobistdo gedan proseslorin
miisahidagisi olmasi vo miisahidolorin arasdirilmasi zomininds bas verib. Tobiotda
bas veron proseslor elmin bir ¢ox nozoriyys vo ganunlarinin yaranma sobobi
olmusdur. Miiasir elmimiz isa homin nazariyys vo ganunlara istinad edarak, bir cox
kimyavi proseslori izah edir vo onlarin agiglamasini verir. Lakin, bu nazariyys vo
ganunlarin ancaq sozlo ifadasi vo gobul etdirilmosi sagirdlor torafindon kimya
elminin formal olarag manimsanilmasina gotirib ¢ixarir. Toasslflo geyd etmok
lazzimdir ki, 6lkomizdo moktab kimya eksperimentlorinin hoyata kecirilmasinin
mohdudlugu, sagirdlords kimyani1 ancaq nazari elm kimi gabul etmalorina gatirib
¢ixarmigdir.

Miigahidolorimiz naticosindo agkar etmisik ki, sagirdlordo eksperiment
bacariglarim1 formalagdirdiqda, onlarm kimya fonnina minasiboti kokli olaraq
doyisir. Onlar Oyronilon mo@vzunun harada vo no Ugln totbiq olundugunu
monimsayarkan, 0Ozlorini golocokdo kimyanin bir ¢ox sahalorindo gdrmok
maragmin formalagdigimi da agkar etmisik. Bu hal, homginin birbaga darsin
keyfiyyatino do mushat tosir gdstarir.

Moktob kimya eksperimentini aktivlosdirmak ti¢tin, sagirdlora kegilon
movzular Uzra virtual laboratoriya islorinin aragdirilmasini yratmok vo onlarin

180


mailto:gduruskari@mail.ru

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

niimayisi zaman1 6z nazari biliklorini niimayis olunan tacriibs ilo asaslandirmalari
tapsirigini vermok, igin birinci marhalasi olardi. Bu marhalodon sonra, onlardan
fordi vo ya qrup soklinds movzuya uygun tacriibalorin hayata kegirilmasini tok-
millosdirmak, onlarda an sads praktik bacariqlar formalasdirmaq {iglin optimal va-
sitodir. Uglincii marhaloda isa, ham vizual, hom do canli eksperimentlorin aparil-
mast naticasinde movzunun mahiyyatinin manimsanilmasina nozarat moagsadils test
tapsiriglarinin - hoyata kecirilmasi kimya fonninin formalizmdon praktik fonns
kegcmasine va eyni zamanda elmin mahiyyatinin dogru - dlizgiin manimsanilmasine
gotirib ¢ixaracaq. Tolim noticalorinin sifahi naql formasinda yoxlanilmasi meto-
dundan bu Gsula kegid tohsilin keyfiyyatinin artirilmasina, praktik miisahidalorlo
mdvzunun dizglin manimsanilmasins vo uzunmilddstli yadda qalmasina, eyni za-
manda fonno olan maragm sagirdlor arasinda artmasina sobab olar. Bu metod va-
sitesilo, biz bir mévzuya ayrilan vaxt middotindo bir nego sagirdin
giymatlondirilmasini hoyata kegira bilorik. Bu isoa diagnostik yoxlama, biliyin
giymatlondirilmasi ¢ln olverisli vasitadir. Moshz bu halda, kimya moktablords
tadris fonni olmagla yanasi, ham do bir elm kimi sagirdlorin maragina sobob ola
bilor. Bu iss tohsilin qarstya qoydugu prioritet masaladir.

KIMYANIN TODRIiSi ZAMANI BAS VERO BiLOCOK
FOVQOLADO HALLAR UZRO TODBIRLOR PLANI

Soamadaga Rizvanh

Azarbaycan Dovlat Neft vo Sanaye Universiteti
rizvanlisemedagal70@gmail.com

Muasir dovrimizds texnologiyanin inkisafi zamani kimyanin hamginin
digar elmlorin muxtalif saholori Uzro todqiqat metodlari, todris {sullari daha
somoarali vo keyfiyyatli hal alsa belo yaranacaq tohliikalor gagilmaz olur. Burada
kimyanin todrisi zamani fovqolado hallar sahasino aid olan yanagmalarin
aspektlorina nozor yetirilmisdir.

Kimyanin todrisi zamani laboratoriyalarda, miiassisoalords xtsusan Kimyavi
tohlikali maddalarls islayan yerlords homin todris zamani tohliikasizlik qaydalarina
mutloq riayst olunmali, elocods adamlara, isgilora tohliikasizlik haqqinda plan izah
edilmalidir.

Kimyanin todrisino nozor salsaq gororik ki, aparilan elmi-todgigatlar
naticasinda kimyavi reaksiyalar, kimyovi elementlor hamgcinin digar kimyovi
proseslar (cevrilmalor) insanlara, heyvanlara, bitki alomins, su hdvzslorine vs s.
neqativ tosirlor gostorarak fovgoalads hallarla naticalonir[1].

Umumilikda, Respublikamizda miirokkab texnologiyaya malik olan bir ¢ox
neft kimya emali miiassisalorinin, guclu tasiro malik kimyavi maddalorls igladilon
qurgularin olmasi texnogen xarakterli fovgalads halllara getirib ¢ixara bilir ki, belo
vaziyyatlords févgslads hallara qarst hazirliql olmaq miitloq lazimdir[2].
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Umumiyyatlo, kimyanm tadrisinds zaman1 aparilan todqigat1 naticasinds ya-

rana bilocok hor hansi bir texnogen xarakterli fovgolads hallarin yaranmasinin
sobablori vardir.

N

Bu sabablors asagidakilar aid edilir:
kimyan todrisi zamani laboratoriyalarda, miiossisalordo, istehsalatda tohliikali
texnologiyalarin, partlayis, radioaktiv homginin yangin tohlikkeli kimyovi
maddolorin  mdvcud olmast vo homin maddslordon diizgiin istifads
edilmomosi;
kimyavi maddaslarin obyektlorinin layihalondirilmasinds buraxilan sshvlar;
partlayis, yangin radioaktiv hamginin kimyavi tohliikali maddslorin daginmasi
vo saxlanmast goraitlorinin normalara uygun olmamasi;

kimyanin todrisi zamani laboratoriyalarinda vo miiassisalorinds tohliikasizlik

qaydalarina riayat edilmamasi;

4.

5.

kimyan1 todris edonlorin (adamlar, is¢i vo s) omok normalarinin asagi
soviyyado olmasi;
kimyanin tadrisi zamani istifads edilon qurgu ve avadanliqalarin kdhnalmasi,
keyfiyyatinin asag1 soviyyado olmast vo texniki qullugunun vaxtinda
kegirilmomasi;
kimyanin todrisi zamani laboratoriyalarda, miassisslorde idareetms vo
xabardarliq sistemlarinin yiiksok saviyyade olmamast; [3]

Kimyanin todrisi zaman1 yaranacaq fovqslado hallar zamani1 miilki miidafia

Uzra hazirlanacaq toadbirlar planina asagidakilar aid edilir:

a)

b)

c)
d)

€)

n

kimyanin todrisi zamani laboratoriyalarda, miiassisalordo vo s. yaranacaq
fovgolade hadisslorin qarsisinin alinmas1 mogsadiloe gabaglayici todbirlorin
hayata kegirilmasi;

kimyanin todrisi zamani laboratoriyalarda, miiossisolorde vo s. bas vero
bilocak fovgolads hallar zamani ziyan va itkilerin minimuma endirilmasi;
adamlarin, is¢ilarin fordi miihafizs vasitalari ilo tomin edilmasi;

kimyanin todrisi zamani laboratoriyalarda, miiossisolordo vo s. fovqolado
hallarin naticalorinin aradan qaldirilmasi yollari;

fovgelads hallar zamani qiivve va vesaitlorin daim hazir voziyystds saxlanil-
masi [4].
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C.N. Qasimov, N.Z. Abdullayeva. Fovqgalads hallarin tohliikali amillori. Dars vasaiti,
Baki, AzTU nagri, 2017, 390 soh.
CN. Qasimov, M.Z. Abdullayev, A.l. Hiiseynov. “Miilki miidafis. Miihaziralor
konspekti” (Ali moktoblor iiclin dors vasaiti). Baki, 2009. 160 soh.

182



Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

TODRIS EKSKURSIYALARININ SAGIRDLORIN
YARADICI TOFOKKURUNUN INKISAFI UCUN OHOMIYYOTI

Sebnam Fatullayeva, Nargiz Ohmoadova,
Xalil Nagiyev, Arzu Pasayeva

Baki Doviat Universiteti
sebnemv02@mail.ru

Tohsildos kreativ yanasma sagirdlorin yaradici tafokkirinin inkisafina tokan
verir. Yaradic1 disiinmo qabiliyyoati sagirdlora talim prosesinds ortaya qoyulan
problem situasiyasindan ¢ixis yolunu tapmagq Gglin kdmok edir. Bu zaman onlar
muayyan malumatlar aldo edir, hamin malumatin dogrulugunu yoxlayir, tongidi
diisiinma bacarig1 vo aragdirma havasi gazanirlar.

Tohsilds yaradiciliq tohsil sisteminin alternativ vo analitik hall yollar: tapan,
dizgln tongidi diisiinmo qabiliyyati olan soxsiyyati yetisdirmays kémok edir.
Tohsildo yaradiciliq todris materialim  dyronmoklo  Kifaystlonmir, sagirdlori
diistinmoys Vo yaratmaga tosviq edir. Yaradic1 tofokklrln inkisafi ilo sagirdlor
homginin comiyyatds bas veron problemlara do yeni va tasirli hall yollar agkar
etma bacarig1 qazandirir. Har bir sagirdin todris olunan materiali yronmo torzi va
yaradici diisiinma Saviyyasi forgli oldugundan, misllimlarin har sagirdin fordi key-
fiyyatlorini vo yaradiciliq potensiallarin1 kosf etmolori vo sagirdlori yaradici
diistinmoya togviq etmalori vacib masalalordandir.

Tolobolorin yaradici tofokkiriini formalasdirmaqg (¢lin  onlarin  montiqi
tofokkirlorini — tohlil, sintez, abstraksiya kimi boazi amoliyyatlar1 — inisaf etdiracok
metodlardan istifads edilmalidir. Bunun Ggilin biliklarin yeni mihitds dyradilmosi
vo totbiq edilmasi effektiv bir yoldur. Umumiyyoatlo sagirdlor miisyyan mogsadlora
uygun secilon mihitds foal sokilds istirak edarak vo ayani sokilds verilon molumat-
lar1 gobul edarak yaradici toxayyillarini inkisaf etdiron vo verilon malumati daha
monimsaya bilan bir zehna malikdirlor. Todris materialin1 darindon gavramagq c¢iin
sagirdlarin dyradilon mévzuya praktiki sokildos maruz galmalar: 6namlidir. Bunu da
todris ekskursiyalari ilo hoyata kegirmok mimkundur [1].

Todris ekskursiyalar1 zamani sagirdlor onlara verilon mioyyan tapsiriglar
yerina yetirir vo bu vaxt miisahido vasitosi ilo cisim vo hadisslorin xasss va key-
fiyyatlorini dyronirlor. Bu sokildo onlarin sensor yaddaslari inkisaf edir vo bunun
asasinda sagirdlor otraf alomi Oyranirlor, Bununla da sagirdlarin tofokkirlori inkisaf
edir vo onlarda estetik hisslor formalasir. Ekskursiyalarin toskil edilmosi zamani
yaranan Ustiin cohatlora sagirdlorde nizam-intizamin méhkamlondirilmasi, otraf
muhitlo uygunlagma, problemli situasiyalarda hall yolu tapma bacariginin forma-
lagdiriimasi, interaktiv yronma bacariginin formalasdirilmasi vo inkisafi, sosial
minasibatlorin formalagsmasi, otraf miihit haqqinda yeni tosovvirlor yaranmasini
misal gostara bilorik [2-4].

Tadris ekskursiyalarmin sagirdlorin yaradici tafokkirins psixoloji cahatdon
tasirlori onlarin diigiinca va tohlil kimi bacariglarini, problemi taparaq mustaqil hall
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edo bilmak bacarigini, onlarda yaradiciliq, elm va tadgiqat islarine maraq yaradaraq
sagirdlorin soxsi keyfiyyatlorini inkisaf etdirmakdir.

Belolikls, todris ekskursiyalarinin totbiqi ilo sagirdlords bir cox bacariq vo
keyfiyystlor formalasdirir, onlarda miioyyan dayarlorin oyanmasina va inkisafina
kémok edir, yronmoya hovasli sagirdlor formalasdirir.

9dabiyyat
1. B.B. KJ‘II/IMaKOBa, Pa3Butne KpCaTUBHOI'O MBIINUJICHUA Yy4YalllUXCA Ha YPOKaxX XWMMHUHU B
cpenneii mkone, Konmenr, 2013, 28-32
2. https://dpswarangal.in/blog/what-is-the-importance-of-excursions-and-educational-
tours-for-students/
3. M. Gasparova, J. Kyselova. Excursion in distance learning, Inovace a technologie ve

vzdélavani: Casopis o novych metodach a inovacich v technickém a ptirodovédném
vzdélavani, 2020, 1, 45-49.
4. https://parkskazov.ru/ekskursiya_kak effektivnaya forma_obucheniya

LAYIHO METODUNUN SAGIRDLORIN YARADICI
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Tohsilin  miasirlogdirilmoasinin asas naticalorindon biri moaktabi bitiron
gonclorin ham 6z rifahi, ham do yasadigimiz comiyyatin rifahi tgiin $oxsi
mosuliyyat dasimaga hazir olmasi vo bacarigidir.

Muasir moktab mozunu daim doyison diinyaya uygunlagmali, miistaqil ton-
qidi diisinmayi Vo informasiyaya sahib olmagi bacarmali, yaradici va Unsiyyatcil
olmali, miixtalif sosial gruplarda Unsiyyat qurmalidir [1]. Maktab isa 6z ndvbasinds
sagirdlordo mdiasir asas kompetensiyalarin formalagsmasina sorait yaratmalidir:
imumi elmi, yaradici, idrak vo kommunikativ. Comiyyatimizin hazirki inkigaf
morhalasi moktab tahsilina xususi miasir taloblor qoyur, bunlarin asas mogsadi
foal, yaradici, miistaqil sokildo bilik aldo eds bilon, muxtslif problemlarin halli
Ucun vasito va tisullart miistaqil se¢o bilon soxsiyyat yetisdirmokdir [2,3].

Muasir dovrds moktobda soxsiyyatydnimliu tohsilin yeni prinsiplori (fordi
yanasma, tolimdo subyektivlik, sagirdlorin tofokkiiriiniin inkisafi moagsadi) ilk
ndvbada, yeni tolim metodlarmi tolob edir. Bu noqteyi nazordon moktoabds
asagidaki tolim metodlarinin totbiqi zoruridir:

e  sagirdlorin tofokkiriini vo idrak maragini inkisaf etdirmok.
e Qyronmada talobalarin faal, mistaqil va tosabbiiskar movqeyinin formalagmas;
e  (imumi tohsil bacariqlarinin inkisaf etdirilmasi
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Mouasir tadris foaliyystinin formalarindan v yaradici tofokkiirii inkisaf edan
“Layiho metodudur”. Layiho metodu todris prosesini fordilosdirmays imkan veron
Vo sagirdo tohsil tapsiriqlarini yerino yetirarkon 6z faaliyyatini vo yaradiciligini
planlagdirmaq, toskil etmok vo izlomokds mistaqillik niimayis etdirmoys imkan
veran hartarafli tadris metodudur.

Moktobds oxuduglari miiddstds usaglar kimya fonni Uzro tokco bilik vo
bacariglar1 oldo etmamoali, ham do gabiliyyatlorini maksimum doracods inkisaf
etdirmalidirlor. Sagirdlorin foal, maraqli todgigat foaliyysti olmadan, onlarin
gabiliyyatlorin formalasmasi miimkiin deyil.

Layiho metodu problemin (texnologiyanin) toforriiatli islonmasi yolu ilo
didaktik mogsads nail olmag Usuludur, nsticods bu veo ya digor sokilds
rasmilogdirilmis ¢ox real, hiss olunan praktiki natico olmalidir.

Layiha metodu talabalarin mistaqil foaliyyatlorine - fordi, cutlik, grup,
tolobolorin  miayyon bir middot orzindo hoyata kegirdiklori foaliyyatlora
yOnoldilmisdir.

Toloba noéqgteyi-nozorindan todgigat vo didaktik layiholor insanin yaradici
potensialini maksimum doracads artirmaq imkan verir. Bu foaaliyyat sizo fordi vo ya
qrup soklinds 6ziinuzl ifads etmoys, giiciiniizii sinamaga, biliklorinizi tatbig etmayo,
faydali olmaga va aldo edilmis naticalori ictimaiyyato gistarmaya imkan veracokdir.

Beloliklo, Layiha metodu mistaqil islomok iigiin bir sira bacariq vo
gabiliyyatlora malik, amokdasliga vo qarsiligh faaliyyasto hazir olan, &ziiniitohsil
tacriibasina malik yeni tipli sagirdlorin formalasmasina komok edir.
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KiMYANIN TODRIiSINDO ELM TARIXININ
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Muasir dévrimizds texniki vo dosigiq elmlor daha da inkisaf etmokdadir.
Xususilo do Azorbaycan neft 6lkasi oldugundan burada kimya elmi elocods neft
kimyasi1 daha da inkisaf etmisdir. Bu sahalor do ¢alisan alimlorimizin fundamental
elmi tadgigatlar1 daha zongin elmi bazaya malikdir.
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Azorbaycanda kimya elminin tarixi gadimdir. Belo ki kimya elminin yaran-
ma tarixi filiz gixarma vo metal emalindan baglanir.

Azaorbaycanda aparilmis bir sira arxeoloji gazintilar eneolit,tunc, domir do-
vriino va orta asrlors aid aldos olunan molumatlar onu gostarir ki, eramizdan gabag
IV minilliyin sonu, Il minilliyin avvallorin metaldan istifadoe olunmusdur. Tadqi-
qatcilarin dediyini géro Azarbaycan ohalisinin ilk tanis oldugu metal mis metali ol-
musdur[1-3]

Dinya kimya elmi xazinasine misli gériinmomis todgiqgatlar boxs etmislor.
Onlarin gqoydugu elmi moktob bundan sonra da diinya kimya va neft-kimya elmini
0z parlaq nailiyyatlari ilo zonginlosdiracak.

Sonralar Azarbaycanda kimya elminin inkisafinda orta asrin gérkomli elm
xadimlorindon: mohsur hokim vo kimyag1 alim ©bu Oli ibn-Sinanm,ensiklopedik
biliya malik alim Noasroddin Tusinin elmi ideyalarinin, tobabat vo totbigi kimyanin
banilorindan biri olan Omar Osmanoglunun miihiim xidmatlori vardir. Omar Osma-
noglu XII asrdo Azarbaycanin mohsur filosofu, riyaziyyatgisi, kimyagisi vo hokim-
lorindon biri olmusdur[3].

Azorbaycanda kimya elminin inkisaf etdirilmasinda tobii sorvotimiz olan
“Qara quzil”1miz boyiik shamiyysto malikdir. Belo ki, Azarbaycanda neftin isteh-
sal1 vo ondan muxtalif mogsadlor tgun istifade olunmasi haqqinda ilk molumata X
asrda yasamig arob alimi va soyyahi Masudinin asorlorinds rast galinir. Ke¢mis za-
manlarda neftdon asason yanacaq vo mialics vasitasi kimi istifads olunurdu.[2]

Cox zongin molumatlara malik olan elm tarixi dogiq elmlorin tarixinin
Oyronilmasinda asasli islor aparir. Bu islorin asas moagsadi texniki vo dogiq elmlor
sahasinda aparilan elmi iglorin vo eloca do bu saha do yorulmadan ¢aligan elim
fadailarini galocok nasillors tanitmaq vs tarixin yaddasinda saxlamagdan ibarotdir.

Bu giin farshlo geyd eds bilarik ki, neft sahasinds ¢alisan Azarbaycan kimyagi
alimlori 6z fundamental elmi ixtira vo koasfi ilo diinya kimya elmi xazinasino misli
gOriinmomis tadgigatlar baxs etmislor. Onlarin qoydugu elmi moktob bundan sonra da
diinya kimya va neft-kimya elmini 6z parlaq nailiyyatlori ilo zonginlagdiracok.

Buna goro do Azarbaycanda kimya elminin va sanayesinin inkisaf tarixinin
Oyronilmasina xdsusi digget yetirmok lazimdir. Bagga sahalords oldugu kimi bu
sahonin do inkisafinda xususi amayi olan alim vo elm xadimlarini goanc nasilo
tanitmag, onlarin isiqh xatiralorini tarixin yaddasina yazib golocak nasillor gatrir-
maq bizim an Gimdo isimiz olmalidir.
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KIMYA DORSLORINDO OYUN TEXNOLOGIYALARI TOHSILIN
MODERNLOSDIRILMOSI KONTEKSTINDO iIDRAK MARAGININ
INKISAF ETDIRILMOSI USULU Kimi
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Yaradict soxsiyyotin formalagmasi Azarbaycan tohsilinin muasir modernlos-
dirilmasi konsepsiyasinda asas Vvazifolordon biridir. Bu néqteyi-nazardon Gmumi
tohsil saviyyasinda asas moqgsadlardon biri - sagirdlorin idrak foaliyyatinin inki-
safidir. Sagirdlorin idrak foaliyyati tofokkuriin vo idrakin inkisafini tamin edir, kim-
ya foninin mozmununu, zoruri foaliyyst Usullarini, gabiliyyatlorin, bacariglarin
monimsanmasina imkan verir [1,2].

Muasir dovrdo kimya Gzro elmi molumatlarin artmasi, akademik fanlorin da-
im yenilonmoasi, comiyystdo hemofobiyanin artmasi sagirdlor arasinda, kimyaya
maragin azalmasina sabab olub [3,4]. Bu, sagirdlorin kimya fonnini zsif bilmalo-
rina vo onlarm motivasiyasinin agagi olmasina sobob olur.

Didaktik oyunlarin yaratdigi hovesin tasiri altinda avvallor maragsiz vo ¢atin
basa diigiilon material daha asan vo ugurla dyranilir, sagirdlors tohsil tapsiriqlarini
yerina yetirmokdos daha ¢ox mstaqillik verilir, bu da talim prosesinin daha effektiv
gurulmasina imkan verir.

Didaktik oyunlarin istifadasi, musllim torofindon maraqli tapsiriglar vo
musabigalor kegirilmasi kimyanin todrisinds musbat idrak motivlarinin formalas-
masina sorait yaradilir.

Sagirdlor oyunda faal istirak edarkan, onlarin yaradici potensialiin, digqastinin,
yaddasimnin, toxayytllinin, tofokkirtnin inkisafina kémok edir vo bu da 6z ndvbasinds
tohsil faaliyyatinin inkisaf doracasine vo imumilikda talim naticalaring tasir gostorir.

Beloliklo demok olar ki, didaktik oyun metodlarindan istifado edilan
dorslorda sagirdlorin kimya fonina garst maragimin shomiyyotli dorocads artmasi,
onlarmn tafakkilrindn tokmillogdirilmoasi vo genislondirilmasi bas verir, formullara,
reaksiyalara vo torifloro qarst daha yaxsi yadda saxlanmasi imkanlari yaranir.
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KIMYANIN TODRIiSINO MUASIR YANASMA-TOLIM MODELLORI
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Tadrisin togkilinin muasir modellarini iki grupa bélmok olar: birincisins pe-
daqoji strukturlara (magsadlor-ideallar) asaslananlar, ikincisino didaktik todris va-
sitolorinin  yeni imkanlar1 osasinda qurulanlar daxildir. Tohsilin soxsiyyatoa
ybnalmasi, tarixin yeni morholasindo humanist ideyalara miraciot etmosi
muollimlor arasinda asas insani keyfiyyatlorini inkisaf etdirmoays yonalmis miixtolif
tadris modellarinin qurulmasina maragin artmasina sebab oldu. Pedaqoji tacriibado
an ¢ox istifade olunan tosnifat tohsil probleminds ziddiyystlorin xarakteri vo
mozmununa asaslanan tosnifat hesab olunur: dyrananlorin méveud biliklori ilo yeni
molumatlar arasinda uygunsuzlug; yegano diizgiin vo ya optimal hall variantinin
mixtalifliyi; 6yrononlorin artiq alds etdiklori biliklordan istifado etmok Ugiin yeni
praktiki sartlor; problemin hallinin nozari cohotdon mimkin yolu ilo onun praktiki
olaraqg miumkiinsizliyl ve ya mogsadauygunlugu arasinda ziddiyyat; praktiki ola-
rag olds edilmis naticonin nozari asaslandirilmasinin olmamasi [2, s.1].

Muasir todris modellarinin tosnifat: tohsil prosesinin togkili vo hoyata kegi-
rilmasinin doyiskonliyini, Oyronanin soxsiyyatinin inkisafinin xiisusiyyatlorini,
tohsil prosesinin bas verdiyi soraiti nozora almaq imkanini gostorir. Tolim prosesi-
nin 6zinidn mahiyyati qarsiya hanst magsadlorin goyulmasmdan asilidir. Magsoad
biliyin formalagmasidirsa, onda talim prosesi izahedici vo illustrativ xarakter alir;
mogsod idraki mdastogilliyin formalasdirilmasidirsa, proses gismon problemli
Oyronmo xulsusiyyatlorini aldo edir, agor moagsad inkisaf etdirmokdirsa. sagirdin
fardiliyi vo onun saxsi keyfiyyatlori nazars alinarsa, bu proses hagigetan inkisaf xa-
rakteri dasiyir, yani problemli vo inkisaf etdirici dyronmonin vahid prosesidir.
Tolim prosesi 0z genezisi zro dogmatik talim modelindon, daha sonra izahli-illist-
rativ tipdon, problemli-inkisaf tipino godar bir sira inkisaf morhalalorindon ke¢mis-
dir. Eyni zamanda, talim prosesinin butévliyu saviyyssi getdikce daha yuksaldi.
Talimin problemli inkisaf tipinin mahiyyati onun btiin hissalorinin vo funksiya-
larinin asas vazifoys tabe olmasidir: biitév saxsiyystin formalasmasi, fardiliyin
ahongdar inkisafi vo fordin torbiyassi. Oyronma modellori daim doyisir ve indi biz
artiq problemli - inkisaf etdirici tolim prosesini tolim dsullariin onun anonavi
ndvins aid edirik. Tolim modeli hagqinda danisarkan biz Gyronan va Gyradanin
asas foaliyyat niimunalarinin sistemlagdirilmis toplusunu nozards tuturug. Eyni za-
manda, slbatto ki, talim prosesinin digor komponentlarini: mozmunu, manbalari,
vasitolori, forma vo metodlari nozors almaq lazimdir. Moktobdo tohsil prosesinin
dayisdirilmasi yollariin (o cimladan, mévcud modellarin nazors alinmasi) tasviri
(giymatlondirms sistemi, tohsil darslorinin taskili formalari, tahsil programlarinin
fordilogdirilmasi va s.) asagidakilara yonaldilmisdir: - dyronanin tohsil togobbiisuni
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saxlamaq; - Unsiyyat vo amokdasliq bacariglarinin 6yradilmasi; - mistagil se¢im
tacriibasinin genislondirilmasi;-tahsil mustagilliyinin formalasmasi [1, s.2].

Hor bir insanin 6ziinamaxsus fardi xususiyyatlori, bacariglart vo yaradici
keyfiyyatlori var ki, onu todris prosesindo izo ¢ixarmalidir. Buna gors do bizim
Uclin Umumi tohsilin asas vazifasi Oyronona miayyon bilik 6tirmok deyil, onun
“mon” obrazinin tadricon formalagmasinda va inkisaf etdirilmasindo ona kdmok
etmokdir, ¢linki bu ona 6ziini maksimum doracads dork etmoya imkan veracokdir.
Buna gOro do hor zaman moktobds &yrensnlorin  6zinlifade formalarina,
toxayyuliinae va kimya darslorinds tadris oyunlarina xususi yer vermok vacibdir.
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Tolim texnologiyalart fordin faaliyyatinin togkili {iglin miixtalif {isullarin
macmusudur, nayiss dyrotmak vo mixtslif bacariglart inkisaf etdirmok mogsadi ilo
interaktiv tolim formasidir. Tolim texnologiyalart ilo kegilon kimya darslorinds hom dar
moqsadli (kimyavi eksperimentin togkili bacariglarinin 6yradilmasi ilo bagli), hom da
universal, soxsiyyatin inkisafina tohfo veron ¢oxlu sayda bacariq vo Vvordislorin
inkisafina yonalmis tapsiriglar sistemi, kimyavi tocriibanin togkili daxil ola bilar [1,5.3].

Tolim texnologiyalari ila kegirilon kimya darslarinds asagidaki vozifalar hall
edilo bilar:

- asas suallarin formalasdirilmast;

- kimyovi hadisalorin vo proseslorin dyroanilmoasinds ziddiyyatlorin vo prob-
lemlarin formalasdiriimast;

- kimyavi tocriibalarin planlagdirilmasit zamani1 problemlorin prognozlasdiril-
masi1; moktoblilordo konseptual gabiliyyatlorin inkisafina kémok edon isin
naticalorina asaslanan naticalor yazmag.

Innovativ metod kimi modellosdirma 6yranilon hadisonin modelinin nozorden
kegcirildiyi, idrak olunan obyektlo mioyyon uygunlugda olan vo Oyronildikdo mo-
dellogdirilmis obyekt hagqinda yeni malumatlar veron dolayi idrak Gsuludur.

Moaktablilora  kimyanin 6yradilmasi Gglin - modellasdirmo  texnologiyasi
mixtalif magsadlor Uglin istifads edils bilor:

- kimyovi sujetlorin islonmasi;

- kimyoavi nomenklatura tizra imumilagdirilmis biliklorin formalasdiriimast;

- pesoa seciminds kimyavi savadin resurs rolunun izahi.
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Modellasdirmo 6dyrananlarin  konseptual gabiliyyatlorini inkisaf etdirmoya
kdémak edo bilor [2,s.1].

Layiho metodu problemin (texnologiyanin) tofarriiatli islonmasi yolu ils di-
daktik magsods nail olmaqg Gsuludur, naticodo gox real, sonadlosdirilmis praktiki
natics - layiho Uzrs izahat geydi olmalidir. Layiho metodu talobslorin idrak bacarig-
larinin inkisafina, 6z biliklarini mistaqil sokildo qurmaq bacarigina, informasiya
mokaninda navigasiya gabiliyyatins, tonqidi vo yaradici tofokkiriin inkisafina asas-
lanir. Moktablilora Kimyanin todrisinds interaktiv innovativ texnologiya kKimi la-
yiho metodundan, masalon, insan hayatinin mixtolif sahslorindo  kimyavi
birlosmolarin istifadasi lizrs orijinal layihalorin hazirlanmasi vo mudafiasi tgun is-
tifado oluna bilor; kimyadan 6z homyasidlarina 0yratmok vo moaslohat vermok
mogsadi ilova s,

Muasir todgigatlar gostarir ki, misllimlorin kimyanim maktablilors tadrisi pro-
sesindo interaktiv metod, layiha metodu vo kimyavi obyektlorin modellogdirilmosi-
nin integrasiyasina ustinlik vermasi:

*  nazari bilik saviyyasinin va abstrakt zehni foaliyyatin artirillmasing;

*  mozmunun formalagmast;

»  Oyronanlorin idrak prosesinoa calb edilmasi, bu prosesds todris materialinin
moanimsanilmasi har bir istirak¢inin bu prosess 0z fordi tohfasini vermasi ils
miisayiat olunur;

»  kimyovi proseslori vo qarsiligh tasirlori bilmoklo konseptual tofokkiiriin inki-
safina gorait yaratmag.

Belalikla, maddalarin tarkibinin, xassalari va ¢evrilmalarin, kimyavi hadisalo-
rin, kimyavi ganunauygunluglarin otraf alomdo, real hoyatda Oyrananlords stiurun
kimyavi oriyentasiyasinin elementlori Kimi istifado etmok bacarigina xisusi ma-
ragin inkisaf etdirilmasi zarurati kimya musllimlarindan tstunliik tolob edir.

9dabiyyat
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ALKANLAR MOVZUSUNUN OYRODILMBSINDO MUASIR
YANASMALARDAN iSTIFADO METODIKASI

Nasim Abisov, Arzu Pasayeva, Konana Agazads

Baki Doviat Universiteti
kenene2001@gmail.com

Alkanlar movzusunun Gyronilmasi zamani miiasir yanasmalardan istifads
metodikasi, {izvi kimya sahasindo onoanavi talim metodlarinin yaninda daha muasir
vo effektiv tolim metodlarinin totbiq edilmasini nozars alir. Bu metodikada 6z
osasini agagidaki prinsiplor togkil edir:9sas moazmunun praktik shomiyyatida: al-
kanlar, har giin tacriiba olunan va sonayinin asasinda istifado olunan birlogmalar,
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bu metodika, alkanlarin praktik tatbiglorini vurgulayan misbat bir shomiyyots sa-
hibdir va dyrancilora bu shomiyyati real hoyat kontekstinds anlamaga komok etma-
sidir. Animasiyalar vo interaktiv platformalar, dyroncilorin alkanlarin strukturunu
Vo reaksiyalarin1 daha dogiq anlamalarina kémok etmosi, onlarin konseptlori daha
yaxs1 Oyronir vo 6ziinii daha yaxsi tolim edir.Oyroncilors alkanlarin struktur vo re-
aksiyalarini analiz etmok vo holl etmok (glin problem hollari tagdim olunmasi,
kreativ diisinmo vo praktik masalalori hall etmo bacarigi kimi asasli modoniyyati
inkisaf etdirmosidir.

Bu metodika, dyroncilorin alkanlarin montigini anlamaga daha maraqli vo
dorinlagmalorine kémok edir, onlari kimya sahasinds daha motivasiyali, todgigat-
larim1 davam etdirmaya saslayir.Alkanlar mévzusunun dyranilmasi zamani miiasir
yanasmalardan istifado metodikasinin bir ne¢o 2sas mogsadi vo faydali xiisu-
siyyatlori mdvcuddur:Bu metodika, dyrancilorin 6z dyronma ehtiyaclarina uygun
sakilda talim olunmasmi tamin etmosi,interaktiv talim, har bir éyrancinin biliyins,
bacariglorino vo maragina goro adaptasiya edilo bilmasi, sagirdlor arasinda qrup
islori vo muzakiralor, amakdasligi vo bir-birilo yardimi togviq etmasi, bir-birilo
dostok verarok movzu haqqinda daha dogiq anlayisa malik olmalarina kdmak etmo-
sidir. Muasir yanasmalarin totbigi ilo alkanlar mdvzusunun &yronilmasinds
dyrancilarin tocriiboays, praktiks vo miisahidoys daha ¢ox imkan verir va onlarin 6z
Oyronmo proseslarini 6zallosdirir [1-2].

Notico.Umumtohsil moktoblorinds alkanlar mévzusunun tadrisinde miiasir
yanagmalardan istifado metodikasinda, alkanlarin 6yranma prosesins interaktiv me-
todlarin totbigi vo bu metodlarin tohlili aparilmis,¢atin vaziyyatlords problemlarin
halli, gorarlarin gabul edilmoasi vo miibahisali masalalorin yaxinlagdirilmasi iigiin
movcud imkanlarin yaradilmasi todqiq edilmis vo bu imkanlarin 6yrananlarin calb
olunmasi, makrobacarigin inksafi vo biliklorin giymatlondirilmasi tcun effektivliyi
mizakiro olunmusdur.Alkanlar movzusunun tadrisinde muasir yanagmalarda
mixtalif talim metodlarinin tatbiqi ilo bagli, beyin homlasi, problemli voziyyatlorin
muzakirasi, rollu oyunlar, agli hticum va digor metodlarin shomiyyati giymatlondi-
rilmis vo bu metodlarin tadris prosesine necs slavs doyoar gatacagi aragdirilmigdir.

Muasir yanagmalarda dorslorin togkili vo kecirilmasi, miallimin kreativ po-
tensialin1 artiran texnologiyalarin totbigi vo sagirdlorin mistoqil yaradiciliq foa-
liyyatinin formalagmasina dair muasir yanagsmalarin tatbigi ilo bagli, olave edilmis
tapmaca va boylk sintez yaris1 oyununun tatbigi kimi talim metodlarinin mévzu-
sunda aragdirmalar aparilmisdir [3].

9dabiyyat

1. N.O. Abisov. Kimyanin todrisi zamani miiasir informasiya texnologiyalarindan istifado
tacriibasindan.Kimya moktobds, 2007, Nel (17), 99-107

2. A.E. Qocayeva. Foal interaktiv tolim osasinda alkanlar mévzusunun todrisi. Kimya
moktobds, 2023, 1(81), 22-28

3. N. Srisawasdi,P. Panjaburee. Implementation of game-transformed inquiry- based
learning to promote the understanding of and motivation to learn chemistry.
Journal of Science Education and Technology, 2019,28(2), 152-164.

191



Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

KARBON MOVZUSUNUN TODRISINDO SAGIRDLORDO
TOHSIL VO KOQNITIV KOMPETENSIYALARININ
FORMALASDIRILMASI YOLLARI

Arzu Pasayeva, Maya Ibrahimova, Xalil Nagiyev

Baki Doviat Universiteti
mayaibragimoval3@gmail.com

Karbon movzusunun tadrisindo sagirdlords tohsil va kognitiv kompetensiya-
larinin formalasdirilmasi, sagirdlorin biliklori gazanmasi vo diisiinms, giymatlon-
dirmo bacariglarinin inkisaf etdirilmasi {iglin miimkiin olan on yaxsi yollari totbiq
etmoys maruz qalir. Bu, asason maraqli v totbiqi bir todris metodologiyasinin isti-
fads edilmosi ilo miimkiindiir, miioyyanedici vo maraqli tadris tisullar1 tatbiq olun-
mali, sagirdlorin dorslori daha ¢ox manimsomasini vo dors zamani daha fokuslan-
magini tomin edorok onlarin dyronma motivasiyasini artirmaga komok edir.Praktik
tocriibalor do ¢ox ohomiyyatli bir tohsil vasitesidir. Laboratoriya islori, digor
tacriibalor, sagirdlorin nozoriyyani praktikada gororok anlamagini vo moalumatlari
daha yaxs1 monimsomosini tomin edir. Interaktiv dorslor, animasiyalar, interaktiv
simulyasiyalar vo online platformalar, 6yronmo prosesini daha calb edici vo ma-
raql edir vo sagirdlorin tacriibays calb etmoasini tomin edir. Karbon mdévzusunun
todrisindo sagirdlorin tohsil vo kognitiv kompetensiyalarini formal sokildo inkisaf
etdirmak Ugun bazi yollar var: Tohsil prosesini maraqli vo ayloncali hala gatirmak,
sagirdlarin mozmunun atrafinda daha dorinlogmolarini togviq edir [1].

Karbon mdvzusuna asaslanan praktik tocriibalor, sagirdlorin moalumatlar: daha
effektiv sokildo Oyronmasinoe komok edir,kimya laboratoriyalarinda tocriibalor, tari-
Xi va cografi sahs islori ilo ohato olunur vo bu, sagirdlors molumatlart praktikada
totbiq etmo sansi verir. Bu metod, todqigat¢1 diisiinma vo problemlorin halli ba-
cariglarinin inkisafin1 tomin edir. Sagirdlor, mévzunu 6z hoyati tocriibslori ilo
alagolondirarak mozmunu daha doarin gokildo basa diismoya komok edir. Bu metod-
lar, mizakiralori dostoklomok, konseptlori daha anlasilan sokildo goérsallogdirmok
vo abstrakt ideyalar1 daha konkret molumatlara ¢evirmok iigiin istifado olunur. Inte-
raktiv dorslor, sagirdlorin 6z tocriiba va fikirlorini 6ziindo nozardon kegirmasini vo
Oyranmoya daha somorali bir sokilds baglanmagini tomin edir.Sagirdlarin dyronma
prosesindo aktiv istirakini togvik edon vo onlar1 miistaqil diisiinmoays 0zalosdiran
metodologiyalar, onlarin golocokds sarbast diisiinon vo muvaffagiyyastli bosoriyyat
tzvlari olmalarina kémok edir[2].

STEAM metodolojisinin karbon mdévzusunun tadrisinds totbigi, muxtolif
saholori birlagdirorok dyronma prosesini atrafli vo interaktiv hala getirir. Bu metod,
elmi, texnoloji, mihondislik, incasanat va riyaziyyat sahslorinds todgigat vo prob-
lem hallori Gglin yaradict bir yanagmadir. Karbon mévzusunun STEAM metodunu
totbigi mumkdiindlr: Sagirdlors laboratoriya tacribslori toklif edilorok onlar karbo-
nun forgli formalarini todqiq eds, kimyavi reaksiyalarinit miisahids eds vo karbonla
bagli  tocribslor aparirlar. Bu, onlarmm  elmi  molumatlart  tacriibaya
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doniisdiirmoalarine kémak edir. Sagirdloro karbonun texnologiya sahslori ilo bag-
lantisin1 aragsdirmaq va karbonun forgli texnoloji magsadlarlo necs istifads olundu-
gunu dyronmok (gtin forgli texnologiyalar: todgiq etmok imkani verilir.Incasanot
sahasinds, karbonun strukturlarini modellomok vo gorsallosdirmok, sagirdlorin
kreativ fikirlorini inkisaf etdirmasina kdmok edir vo onlara karbon mévzusunu daha
yaxs1 anlamag imkani yaradir. Bu metod, 6yronmoni todgigat va tocriibs ilo birlos-
dirir, sagirdlorin molumatlar1 praksisds istifado etmolorina kdmok edir vo onlar
mistaqil diisiinmays Vo yaradiciliga sasloyir[3].
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MUOLLIM PESOKARIGININ YENi KONSEPSiYALARI

Lals Nasibova, Laman Cafarova, Xalil Nagiyev
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Musllim pesokarliginin innovativ konseptlori, glinimuz tohsil sistemi Ggin
son daraca aktual va vacibdir. Bu, tohsil sahasinds daim dayigon miihitin talablorine
uygun sokildo adaptasiya olmagi tomin edir. Texnologiya inkisafi vo sagirdlorin
dayison ehtiyaclar ilo birlikds, musllimlor artiq yeni tolim metodlar1 vo yanasma-
larin1 totbiq etmaya macbur edilirlor.MUsllim pesokarliginin yenilikgi konseptlori,
tohsilin effektivliyini artirmagq, sagirdlorin muvoffagiyyatini tomin etmok vo onlarin
golacakdaki nailiyyatlorina hazirlamaq tigiin bir sira forgli yollar toklif edir. Bu,
muollimlorin 6z pesokarliglarin1 daha da tokmillogdirarak, onlarm dyranma prosesini
daha maraql vo interaktiv hala gotirmolarini tomin edir, tahsil sistemlarinin inkisafi
uctin shamiyyatli bir rol oynayir. Bu, tohsil sahasinda daim yeniliklori va effektiv ya-
nasmalari tomin edarok, comiyyatin inkisafina tohfs verir[1].

Muisllim pegokarliginin tarixi inkisafi, anonovi muollimlik modellorindan bagla-
yaraq XX osrin sonlarinda gergokloson dayisikliklori vurgulayir. Giiniimiiziin talablori
artiq miallimlords daha ¢ox kmpentensiya gabiliyyati, strstli dyranma va innovativ
tolim metodlarina yiyalonmok bacarigi tolob edir. Muollimlorin 6z tolimlorini doayis-
dirmoasi vo 6mir boyu 0yronmayas olan diggstlorinin artmasi, effektiv pesokar inkisaf
liclin asasli bir talob Kimi garsimiza ¢ixir. Miiasir miallim pesokarliginin konsepsiya-
lar1, texnologiya inkisafinin va talobalorin doyisen ehtiyaclarinin shomiyyatini vurgu-
layir. Bu giinkii tahsil mahiti, sadaco miallimlarin pesokar inkisafini tomin etmok (iglin
deyil, hom do onlarin todris metodlari1 vo tolim materiallarim1 doyismasine imkan
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veran bir platform kimi funksionallasmalidir. Bu, miiallimlorin sagirdlorin daha yaxsi
Oyranma prosesini tomin etmolorino kdmok edir[2].

Musllim pesokarliginin yenilik¢i konseptlori, tahsil sahasinds gox shamiyyatli
bir rol oynaywr. Birincisi, musllimlora effektiv tolim metodlar1 vo yanasmalar
dyronarak sagirdlorin 6yranms prosesini stratlondirmak imkani verir. Bundan basqa,
bu yeni yanasmalar sagirdlorin fordi ehtiyaclarina daha yaxsi cavab verir, buna goro
do onlarin dyranma potensialini artirir.9lava olarag, innovativ misllim pesokarligi,
tohsilin keyfiyyotini yaxsilasdirir, talim metodlarini vo yanasmalarini tokmillagdirmo-
si, sagirdlara daha effektiv tohsil toamin etmolarine kdmak edir, bu da tohsilin Gmumi
keyfiyyatini artirir. Miiollim pesokarliginin yenilikci konseptlori sagirdlorin miixtolif
madoani va beynalxalg mihitlards nailiyyst gazanmalarina kémok edir va onlart daha
global va tolerant diisiincays yonoldir.Son olarag, bu yeni yanasmalar misllimlarin
pesokar inkisafina da tokan verorok, 06z pesokarliglarmi daim inkisaf etdirmak vo
tolim metodlarini yenilomok tiglin motivasiya alirlar.Misllim pesokarliginin innova-
tiv konseptlori, tahsil sahasinds praktik tosirs malikdir va tohsil prosesinin effektivli-
yini vo keyfiyyatini artirmaqda kritik rol oynayir[3].

Noaticoa. Muoallimlorin pesokar inkisafi tohsilin effektivliyini artirmaq vo sa-
girdlorin galocokdaki nailiyyatlorine yardim etmok Ugciin shamiyyatli bir rola malik-
dir. Bu sahodo hoyata kegirilon arasdirmalar vo yeniliklor, tohsilin keyfiyyatini
yaxsilasdirmag ve comiyyatin inkisafina tohfo verarok boylk 6énom dasiyir.
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Kimya darslorinds didaktik tapsiriglar vo oyunlar, sagirdlorin éyronms pro-
sesini maraglandirmaq vo tofokkurtini inkisaf etdirmok (glin oshomiyyatli bir va-
sitadir. Bu oyunlar, nitq vo tofokkiruin formalasmasinda osas rol oynayaraq, muasir
tolim metodlar1, 6yrancilorin maraglarina, bilik saviyyasina va gabiliyyatlorina uy-
gun olmalidir. Dars zamani1 miixtalif xarakterli oyunlar togkil edilmoklo tofokkir
foallagdirilmali, miisllimin tohsil alanlarina uygun tolimi, 6zlins inamini artir vo ya-
radiciligr dastokloyir. Binqo oyunlari, sagirdlorin diinyagériisiinii geniglondirir, bi-
liklori tocriibads totbiq etmo bacarigini formalasdirir, kimya dorslarinds sagirdlorin
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maraglarin1 artirmaga vo dyronms prosesini maraqli vo interaktiv edan bir yol-
dur.Binqo oyununun pedaqoji faydalari:Bingqo, 6yrancilarin darslorde maraglarini
arttrmagq Ugln effektiv bir vasits, oyunun aylancali vo mibahisali mohdudiyyatlori
Oyroncilori daha aktiv istirak etmaya sovq edir va 6z 8yronmo proseslorinin nozaro-
tini vermays kdémok edir. Binqo oyunu, catin kimya konseptlorini dyratmak dgiin
ideal bir interaktiv yanagma, 0yroncilor bingo oyunu vasitasilo kimya terminlarini,
elementlorini, formullarima vo digar magalolori Oyronarok praktiki tocriibs olds
edirlar, Oyrancilarin pasiv olarag malumati gobul etmosinin garsisini alir vo onlari
aktiv sokilds istirak etmoya sévq edarak, oyun prosesi daxilinda, dyroncilor miiga-
yiso etmo sansi alds edirlor.Bu faydali yanagsma, binqo oyununun kimya darslarinds
totbiginin sagirdlorin maraglarini artirmaq, konseptlori daha yaxsi basa diismok vo
0z 6yranma proseslarina daha somorali sokilds yanasmaq ¢ln ideala yaxin bir va-
sito oldugunu gostarir[1].

Bingo oyununun asas gaydalari va totbig saholorini izah edok: geni istifado
sahalarine malik olan sads va aylancali bir oyundur.

Binqo Kkartlarinin hazirlanmasi, kimya doarslorindo effektiv bir dyrotmo va-
sitasi Kimi noazoards tutulur, bu oyun, dyrancilorin maraglarini colb etmokdos, kimya
konseptlorini Gyrotmokds vo aktiv istiraklarini tomin etmokdo g¢ox effektivdir.
Oyun prosesi, dyrancilorin 6z biliklarini tacriiba etmays va bir-birlari ilo miigayise
etmoya imkan verir[2].

Bingo oyunlarinin tatbigi zamani iso bozi mohdudiyyatlor vo cohotlor nara-
hatliga sobab ola bilor. Masalon, slagalorin gorunmasi vo zaman idarasi Kimi
mosalalora diggat etmok ohomiyyatlidir. Bu mohdudiyyatlorin hollinds isa qrup li-
deri toyin etmok, qaydalari aydinlasdirmaq vo nozarsti saxlamaq kimi todbirlor
gotiriilo bilar.

Son olaraq, movzu ilo bagl fikirlori va tokliflari 6ziina miinasib bir platform-
da ifado etmok Gnomlidir. Bu, m@vzunun daha da zonginlosdirilmasino va digor
tolimgilor vo sagirdlrin fikirlorinin 6yronilmosino komok edacokdir[3].

Noticads, bingo oyunlarinin kimya darslarinds tatbigi, nazariyyanin praktik
tocriiba edilmasino imkan verir vo sagirdlrin molumati daha effektiv sokildo
Oyronmolaring kdmok edir. Bu, onlarin miibahisa vo ayloncali bir mihitds
dyronmoya daha maraqli vo motivasiyali olmalarina yardim edir.
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HNuTepaktnBHOE 00ydYeHHE KHCIOPOAa MPEACTaBISeT COOOU MOAXOI, KOTO-
pBIii aKTHMBHO BOBJICKAE€T YUYCHHUKOB B YUYEOHBIN IMPOLIECC, MCIONIB3Ysl pa3Hoo0pas-
HBIE METOJIbl, TAKUE KaK BH3YyaJU3alM{, IEMOHCTPALUH, CUMYISLUN U UTPbl. DTH
METOJIBI TIOMOTAIOT YYSHHKaM TITy0Ke TMOHATh POJIb KUCIOPO/a B KU3HU OpraHU3-
MOB U €r0 BIMAHHUE Ha OKpYKarolyto cpeny. [Ipu ucnosib30BaHUM BU3Yyaln3aluid U
JIEMOHCTpALUl YYEHUKU MOTYT YBUJETh ATOMHYIO CTPYKTYpPY KHCIOPOJA U y3HATh
€ro OCHOBHBIE CBOWCTBA, a TAKXKE CIIOCOOBI B3aMMOAEWCTBHUS C APYTUMHU dIIEMEH-
TaMH. DTO MOXeT OBITh 0cO0eHHO 3((EeKTHBHO, KOT/a HCIONB3YIOTCA KOMIIBIO-
TEpPHbIC MOJICIIN WM TIPOBOJISITCS MPAKTHYECKUE JIeMOHCTpauu [1].

UrpoBble Moaxoabl TaKkke MIHUPOKO UCHONB3YIOTCS B 00yYEeHHH KUCIOPOAY,
o0Opa3oBarebHBIE UTPHI U 33/IaHUSI MOTYT TIOMOYb YIEHHKOM YCBOUTH MH(OpMa-
LMIO0 O KUCIIOpojae U ero poiu. IIpoBeneHne mpakTUYeCKUX 3aHATUNA W IKCIEpPH-
MEHTOB TaK)KE€ Ba)KHO B O0YUYEHHH KUCIOPOAY. DTO MOXKET BKJIIOYATh H3MEPEHHUE
KOHIIEHTPAIIH KUCIOPO/a B BO3AyXE, H3YUSHHE €T0 BO3ICHCTBUS HA TOPEHHUE HITH
MIPOBEACHUEC ONBITOB C PACTCHUAMM, 4TOOBI ITOHATH UX 3aBUCUMOCTL OT Kucjiiopoaa
st porocuHTe3a. MHTEpakTHBHOE O0YYEeHHE KUCIOPOIY MOMOTAeT He TOJBKO TO-
HSTh TEOPETHUECKHE aCIEKThI 3TOTO AJIEMEHTa, HO M IPUMEHUTh UX Ha MPaKTHKE,
YTO CHOCOOCTBYET IIyOOKOMY M JOJITOCPOYHOMY YCBOCHHMIO Marepuaia. Mcmomb-
30BaHHE KOMITBIOTEPHBIX MOAeIel HiN (U3NYecKuX JEMOHCTPAIMA JJIsl BU3yallu-
3allMM ATOMHOM CTPYKTYpbI KUCJIOPO/a U €r0 XUMHUYECKUX B3aUMOJEHCTBUI ¢ JIpy-
TUMH DJIEMEHTaMH MOKET OKazaThes 3 PeKTHBHBIM MeTOoIOM 00y4deHus. Mcmonb-
30BaHHUEC KOMIIBIOTEPHBIX IMMPOrpaMm JIst MOJACIIMPOBAHUSA ITPOLECCCOB, CBA3aHHBIX C
KHUCIIOPOJIOM, SIBIIsIETCS 3((PEKTUBHBIM METOAOM OOydYeHHMs, 3TH NPOrPaMMBI CO-
3/1aI0T BUPTYaJIbHbIE CUMYIISIIUH, KOTOPHIE ITO3BOJISIOT CTYIEHTaM HATJISTHO TIPe/I-
CTaBUTH TaKUEC MPONECCHI, KaK IbIXaHUC, OKHCIICHUC OPIraHNYCCKHUX BCUICCTB U (1)0-
TOCHUHTE3. Bnaronapﬁ TaKUM BHU3yAIU3aAlUAM YUYCHUKHW MOTYT JIydll€ IIOHATH
CJIO’KHBIE aCHEKTHI 3TUX MPOIECCOB U POJIb KUCIOPOJa B HUX. DTH 3aHATUS MOTYT
BKJIIOUYATh B c€0s pa3TMIHbIE SKCIIEPUMEHTHI, TAKHE KaK H3MEPEHNE KOHIIEHTPAIlUU
KHCJIOpOJIa B BO3/yXe, HAOMIOIeHNE 3a €r0 BO3/ICHCTBHEM HA FOPEHUE U HUCCIIE/IO0-
BaHHE €ro BIMSHHUA Ha pacTeHHs B mpolecce ¢porocunTe3a. Kuciaopoa, Heooxomu-
MBI IS IBIXQHUs1, BaXKEH IS TPOM3BOJICTBA SHEPTUH B KiIeTKax [2].

B pesynbrare ob6pasytorcst aktuBHBIE (hopMbl kuciaopoaa (ADK), rakue kak
CYTIEpOKCHIHBIE paJuKajbl U MEPEKUCh BOJOPOJA, KOTOpPBIE MOTYT IOBPEXIATh
kieTkd. OpraHu3M HCIMONB3YEeT CHUCTEMBI 3alllUTHI, TAaKWe KaK aHTHOKCHIAHTHI U
(dhepMmeHTEI, 9TOOB HeWTpanm3oBaTh 3TH ADK W TpemoTBpaTHTh TOBPEKICHUS
KIETOK. B pe3ynbrare Takux MpaKTUYECKUX 3aHATUI YYCHUKH pa3BHBAIOT Oolee
ryOOKOe MOHMMAaHHE BaKHOCTU KUCJIOPOJAa B JKMBBIX CHCTEMax M €ro BO3Jei-
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CTBHSI Ha OKpyXarollyto cpexy. OHH Takke pa3BHUBAIOT MPAKTHYECKHWE HABBIKH,
pa60Ta;1 C JaHHBIMU U NPOBOAS SKCIICPUMCHTEI, YTO IOMOTa€T UM MNPUMEHATH I10-
JyYCHHBIC 3HAHUS Ha NMpPaKTHUKE. Takue 3aHATHS TaKKe CIOCOOCTBYIOT Pa3BUTHIO
KPUTHYECKOTO MBIIUICHUS W YMEHHIO pPemaTh MPOOJIEMbl, YTO SBISETCS BaXKHBIM
aCTIeKTOM JIUIs UX OyayIeit kapbepsl [3].
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ORTA MOKTOBDO GUBROLOR MOVZUSUNUN TODRISINDO
SAGIRDLORDO VOTONPORVORLIK RUHUNUN ASILANMASI

Qonira Balakisiyeva, Arzu Pasayeva, Fidan Agayeva, Xolil Nagiyev

Baki Doviat Universiteti
ganiradashdiyeva@gmail.com

Orta moktablar, gonclorin tohsil aldigi an énamli martabalordan biridir, bu
dovr, onlarin fikir vo moanavi inkisaflarinin asasim togkil edir. Bu baximdan,
muollim va sagirdlor Ggln, milli manaviyyat vo vatonparvarlilik ruhunun inkisafini
tomin etmoak muhim bir vazifadir.Gubralor mévzusu, milli tariximizin énamli bir
hissasi, tarix boyu 6lkamizin miibarizads, azadliq alds etmokdo va inkisaf etmokda-
ki rolu ils taninarag, orta maktablords tadrisi, ganclarin milli siiurunu qaldirmaq ve
milli manaviyyati inkisaf etdirmok 0glin osasli bir vasitadir. Orta moktobds
gubralor mdvzusunun tadrisinin  shomiyysti vo bu tolimatin sagirdlords
vatenparvarlilik ruhunu asilamaqdaki rolu mizakirssinds, gubralorin tarixi vo
ohomiyyati, vatonparvarlilik ruhunun shomiyyati, yeni metodlarin totbiqi vo praktik
tolimat plan1 hagqqinda deys bilrik. Gulbralor mévzusu, 6lkemizin milli tarixi vo
monoaviyyatinda ohomiyyatli bir yer tutur, orta moktablordo todris edildikds,
gonclorin milli monaviyyatin1 vo vatonparvarlilik ruhunu inkisaf etdirmokdo
muhum bir rol oynayir, milli miibarizs vs azadliq ugrunda simvolik bir rol oynamis
simvollar olaraq taninir[1-2].

Onlar, milli mibarizo, azadliq iradasi vo mistaqilliyin simvollar1 olaraq
giymatlondirilir, gubralorin adi, 6lkemizin tarixindoki asas doyiislor vo golobalarlo
birlagdirilir. Bu simvollar, Azarbaycan xalqinin miibarizasini, tarix boyu moévagels-
rini vo mistaqilliyina nail olmus anlarini tomsil edir.Gubralarin tarixi, milli tarixi-
mizin on quymatli hissalorindon biridir, Azorbaycanin miistogilliyino gatirilmis
doytslerinin vo tarixi ddyiislorinin simvollar1 kimi anilarag, milli manaviy-
yatimizin bir parcasi halina golmisdir. Bu baximdan, gubralorin tarixi vo monsayi,
0zilinds Azarbaycan milli tarixi vo madoaniyyati ilo alagalondirilmis osas moalumatlar
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barado ohomiyyatli bir anlayis toskil edir. Gubralorin tarix boyu oynadigi
ohomiyyatli rolu anlamagq, sagirdlorin milli manaviyyatini vo milli doyarlora olan
bagliligin1 artirmaq ¢ox vacibdir. Gubralor, Azarbaycanin miistoqillik mubarizs-
sinda, milli siiurun formalagsmasinda va tarixi ugrunda verilmis doytislardo simvo-
lik bir rol oynamis simvollar olmusdur. Glbralorin tarixi rolunu vo mdvgeyini
Oyranan gonclor, 8z milli tarix vo madani irs ilo daha da yaxindan tanig olurlar. Bu,
onlarm tarixi forgindaligini artiraraq milli manaviyyatlarin1 qoruyub qollamaga da-
ha cox miuraciot etmolorina kémok edir, gonclorin vatonpoarvarlor kimi foal
vatandaglar kimi yetismolorina kémoak edir. Bu, onlarin milli doyarlars bagliliq his-
si ilo harokat etmolorini tamin edoarak comiyyatlorinds pozitiv dayisikliklora sabab
olur.Glibralorin mévzusunun tadrisi zamani sagirdlor arasinda sosial hamraylik va
olagoalorin artmast miimkiindiir, birlikdo islomoyi, milli mansviyyatlarini paylas-
mag1 va birgs inkisaf etmoayi tomin edir.Bu naticalar, glibralor mévzusunun tadrisi-
nin milli tarixin, milli manaviyyatin vo vatonparvorlilik ruhunun asilama prose-
sindoki ohamiyyatini gostorir[3].
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POJIb YUUTEJIA B ®OPMUPOBAHNU UHTEPECA
YYHAIIUXCHA K XUMHUHU MTOCPEACTBOM CBA3U C )KU3HBIO
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Baki Doviat Universiteti
Fidash0998@mail.ru

Pedopma yueOHBIX TPOrpaMM 10 XUMHHU OJJHOBPEMEHHO MHOT000EINAIOINA 1
CJIO’KHA, MOCKOJIBKY MPOILIBIC METOBI MIPEMOJaBaHUsl PACCMAaTPUBAIOTCS B CBETE
OoJsiee coBpeMEHHBIX 00pa3oBaTeNbHBIX 1ieield. B mpomuioM MHOTHE mpenoaaBaTe-
JTU-XUMHUKH BBIOMpAIM TPAJAUIUOHHBIA CTHIIb JICKIUH, MOCKOJIBKY OH IO3BOJISLI
MaKCHUMaJbHO OXBATUTh COJCpKaHWE W ObUT Hanbosee 3HAKOM MM. B mocnenHue
roJibl 3PGEKTUBHOCTh TPAJAMIIMOHHOTO METOJ/Ia HEPEPHIBHBIX JICKIUH OKa3alach
[OJi TPUCTAILHBIM BHUMaHHEM NpEIOaBaTeNied €CTECTBEHHBIX HAYK H3-32 €ro
HECMOCOOHOCTH OXBATHUTh CTYJICHTOB C IIHPOKHM CIIEKTPOM CHOCOOHOCTEH M CTH-
Jel oOydeHUsl, a TaK)Ke MACCUBHOW aTMOc(epbl, KOTOPYIO OH CO3J[aeT B Kiacce.
Korna mpenoaaBaresb periaer uCIoab30BaTh albTEPHATUBHYIO MEIAroruKy, 4acto
BO3HHKAET 00ECMOKOCHHOCTH IO MOBOJY TOTO, HE MPUHOCUTCS JTU B JKEPTBY YacTh
comepykaHusd Kypca. DTo o0mas mpobiieMa, XOTS Y Hac CIOKUAIOCH BIICYATIICHUE,
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YTO MHOTHE TPEToIaBaTe I, YIaCTBYIOMUE B peopMe yIeOHBIX MPOTpaMM, CUH-
TAlOT, YTO MPEUMYIIECTBA, IPEIOCTABISEMBIC aAIbTCPHATUBHEIM OO0ydYECHUEM
(HampuMep, METOIaMU aKTHBHOTO OOYYCHHs), MEPEBEIINBAIOT MOTEPIO COJNEpIKa-
HUA Kypca, U MbI IOJAEPKUBAEM ATy TOUKY 3PEHHUS.

Pe3ymbraToM 0OydeHHs SBIAETCSA OBJIANCHHE HA ONPEIEICHHOM YypOBHE
3HAHUSIMU, HABHIKAMH U YMEHHUSMH OCHOBHBIX TEOPETHUYECKUX U MPAKTHUECKHUX
NPEACTABICHUNA XUMUHU, PACCMOTPEHUE XUMHUUYECKUX CBOMCTB AIEMEHTOB U METO-
JIOB TIPEMOJAOBaHUS Ha YPOKaX XUMHUH.

«IIportecce npenogaBaHus U 00yUEHUS B TEXHHUECKOM BY3€ Pa3IMIHBI, TI0-
CKOJIbKY TIpakTh4eckas 4acTh 3aHuMaeT 60% yd4eOHOro BpeMeHH, 4TO TpeOyeT OT
TIpEnoIaBaTelsl Pa3BUTH, IOWCKAa HOBBIX COBPEMEHHBIX CPEACTB OOECIeUeHUs
TEUYEHHS TEeIarOTHIECKOTO IMporecca Mo JUCIUIUTHHE». Kakmbrii yaeOHbIi MaTe-
pUall COOTBETCTBYET PELICHUIO OMPEAEIEHHBIX 3a/lad, pealnu3ali KOMIETEHINH,
KOTOpBbIE B CBOEH COBOKYITHOCTH COCTAaBJISIOT OTHOCUTEIBHO LEJIOCTHYIO, JIOTHYe-
CKM 3aBEPIICHHYI0 YacTh U3y4aeMOoro Kypca.
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KiMYANIN TODRiSINDO SAGIRDLORIN YARADICI
TOFOKKURUNUN INKISAF ETDIRILMOSI IMKANLARI

Zarina Nagizada

Baki Déviat Universiteti
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Slratlo doyison diinyaya uygunlasmaq, yenilikloro ayaq uydurmag vo is
diinyasinda tolob olunan olmaqg dévrimiiziin aktual masalalarindon biridir. Bagqa
s0zla, XXI asr bacariqlarina sahib olmaq hoyatin biitiin sahalorinds arzuolunandir.
Bu prosesds tohsil sahosinin (izarina diigon 6hdalik orjinal hallor tapmaga meyilli
olan, sosial inkisafa dostok olan fordlor yetisdirmokdir. Bunun Ugin pedaqoji
prosesdo daim mixtolif innovativ yanagmalar, tolim texnologiyalar1 vo vasitolori
totbig olunur.Tohsil sisteminda, xtsusan do kimyanin todrisinda bir ne¢s innovativ
yanagsma movcuddur. Onlarin totbigi sagirdlorde miiasir dovriin bacariglarinin -
yaradicihq vo todgigatciliq gabiliyyetlorinin  inkisafina xidmot edir. Bu
yanagmalardan bazilori agagidakilardir:

1. Sorguya osaslanan dyronma: Kimyanin tadrisinds bu yanagsma faktlari, ha-
disalari va dlsturlar1 yadda saxlamagdan daha ¢ox kesf etmayi vurgulayir. Sa-
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girdlors suallar vermak, arasdirmalar vo tocriibslor aparmaq, 6z miisahidolori
va molumatlarina asaslanaraq natica ¢ixarmaq tovsiys olunur [1-2].

Aciq suallar: Tongidi diisiinco vo yaradiciligi stimullasdiran agiq suallar
vermok, yalniz faktiki malumatlar: xatirlatmaq avozino, sagirdlori malumatlart
tohlil etmoyo, onlar arasinda slags qurmaga vo 6zlinoamoxsus fikirlorini toklif
etmoays tosviq edir.

Birgo Oyronmo: Bu yanagma sagirdlorin kigik qruplarda problemlori hall
etmok, tocriibalor aparmaq ve konsepsiyalar1 miizakira etmok Uc¢ln birlikdo
islomasini nazords tutur. Birge dyronmo sagirdlors komanda isi vo Unsiyyat
bacariqlarini inkisaf etdirmoya kémak edir, hamginin onlar mévzunu darindan
dark edir. Bu clr mihiti inkisaf etdirmakls, yani problemlari hall etmok va ye-
ni ideyalar irali slirmok tiin sagirdlari Kicik gruplarda birlikde islomaya
hovaslondirmakls onlarin yaradiciliq bacariglarini inkisafina zomin yaratmaq
mimkindur.

Oyunlasdirma: Tadris prosesinds oyun asashi yanasmalardan istifade edorok
Oyranmok sagirdlor iclin daha calbedici va ayloncali ola bilor. Masalon, onlar
tocriibolor aparmaq ugiin virtual laboratoriyalardan istifado eds va ya kimyovi
anlayislar hagqnda biliklarini totbig etmolarini tolob edon kimya moévzulu
oyunlarda istirak eds bilorlor.

Rogomsal alatlor vo resurslar: Interaktiv simulyasiyalar, videolar vo animasi-
yalar kimi onlayn resurslar sagirdloro kimyadaki miirokkob anlayislari vizual-
lagdirmaga veo anlamaga dostok¢i olur. Bundan olavs, virtual reallig vo
artirilmig realliq kimi ragomsal alatlor interaktiv 6yronmoni tomin edir.
Tacriibs asashi faaliyyatlordan istifada: Tacriibalor vo niimayislor kimi praktiki
foaliyyatlor sagirdlorin kimya ilo daha yaradici sokildo mosgul olmasina
kdmok eds bilor. Sagirdlor 6z miisahidalori hagqinda tonqidi diisiinmays Vo
naticalorini asaslandirmaga calisirlar.

Incosonat vo dizaynin sintezi: Incosonat vo dizaym kimya darslorina daxil
etmak sagirdloro kimyavi anlayislar haqqinda yaradici diigiinmays kémak
edir. Sagirdlor kimyavi reaksiyalarin vizual tosvirlorini yarada vo ya 0z
tocribalorini tortib eds bilarlor. Homginin, laboratoriyanin va Sinif otaginin,
avadanlhglarin dizayni bu isdo yardime1 vasitalor hesab olunur. Nimuna ola-
rag, kimyavi elementlorin bas horflori formasinda olan oturacaglar vo s.
gostarmak olar [3-4].
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KiIMYA DORSLORINDO DUSUNCO TORZLORININ OSAS
PRINSIPLORI, PROBLEMLI VOZiYYOTIN YARANMASI VO
MUDYYON EDILMOSI

Rana Abdinbayova, Arzu Pasayeva, Aysa Hasanova

Baki Déviat Universiteti
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Kimya dorslorinds diisiinmo torzlori, kimyavi masalolori anlamaq va hall
etmok Ui¢lin asas prinsiplardoan biridir. Bu tarzlor, kimyavi fikirlori basa diismoays vo
mosalolori misyyon etmoys kdmok edir. Osas prinsiplor arasinda: ilk olarag,
kimyavi nozariyyslori basa diismok, atom nozariyyasi, kimyovi rabitalor va s. osas
mosalalari anlamaqg shamiyyatlidir.Masalalari hall etmok tigiin diizgiin diisiinma
gabiliyyati asasan 6nomli,masalalari hall etmok, mosalonin sartlorini vo molumat-
larmi analiz etmok vo dogru hollori tapmaq demokdir. Bu, mixtalif kimyavi
mosalalari hall etmays ¢calismaqg vo mimkin olan on yaxsi hallori tapmagq demok-
dir. Bu prinsiplar, kKimyavi masalalari basa diismak va hall etmok Ugiin asas asaslari
toskil edir. Oyroncilor bu prinsiplorls yaxindan tanis olmalidirlar vo masalalori hall
etmok Uglin bu torzlori totbiq etmolidirlar[1].

Kimya darslorinds diisiincs torzlarinin rolu vo ohomiyyati, sagirdlorin molu-
matlar1 anlama va tohlil etmo proseslorinds miihiim bir rola malikdir. Bu torzlarin
diizgiin sokilds inkisaf etdirilmasi, sagirdlorin malumatlar1 daha yaxs1 6yronmolari-
ni va tadqiqat sahosinds ugur qazanmalarini tomin edir. Diigiinca torzlorinin inki-
safi, sagirdlorin problemlori hall etms, yaratici diisiinco vo analitik diistinmo
yetonayini inkisaf etdirmalorindo komak edir.Problemlorin yaranmasi, tapsiriq pro-
sesindo yasanan bir ¢ox miixtalif masololorin garsimiza ¢ixmasina sobab olur,
oyrancilarin maraglarin1 canli saxlamaq vo onlar1 daha effektiv sokildo Gyratmok
Uclin yaratict hall yollarinin tapilmasini tolob edir. Bu yaradici yanagmalar, sa-
girdlorin dyronma prosesini daha maraqli vo effektiv hall etmalorino kdmok edir.
Diisiinca torzlorinin togokkiilii vo inkisaf mexanizmlori, sagirdlorin molumatlart an-
lama va tohlil etmo proseslorinds zoruri olan mexanizmlordir, diisiinma, problem
holl etmo bacariglarint inkisaf etdirmolorino komok edir. Kimya dorslorindo
diisiinco torzlorinin tolimatinda asas prinsiplar, sagirdlorin melumatlar: daha effek-
tiv sokildo dyranmoalari vo praktik tadqiqat sahslorinds ugur qazanmalar {i¢iin zoru-
ri olan prinsiplordir. Problemli voziyyotin yaranmasi, sagirdlorin yronma prose-
sindo miixtalif masalalorin ortaya ¢ixmasina sabab olur. Kimya dorslorindo prob-
lemlor, masalon, kompleks konseptlorin anlasilmasi, laboratoriya todqigatlarinin
aparilmasi vo hall edilmasi cotin olan praktik masalalor kimi sahslori shato edo
bilor[2-3].

Natico.Bu problemli voziyyatin soboblori arasinda miioyyan konseptlorin
cotinliyi, sagirdlorin maraginin azalmasi vo tolimat metodlarinin sagirdlorin tolobat-
larina cavab vermomasi Kimi masalalar var. Bu arasdirmalar, sagirdlerin daha ef-
fektiv sokildo molumatlar1 6yronmalori va problemlors yaradici yollarla yanagsma-
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lar1 tigiin tolimat metodlarinin effektivliyini vo tolim prosesinin adaptasiya edilmo-
sinin vacibliyini vurgulayir. Tapsiriq metodlarinin innovativ vo yeni tolimat strate-
giyalarina asaslanmasinin sagirdlorin 6yronms tocriibasing olan tosiri do arasdirma-
larin diggat markazindadir. Bu metodlar, motivasiyasini artirmaq, mslumatlar: da-
ha effektiv sokildo gavramalarina komok etmok vo praktik todqigat sahslorinds
ugurlu olmalarini tomin etmok mogsadilo inkovativ yollar totbiq etmoyo yonolmis-
dir, tapsirigim inkisafinda vo sagirdlorin dyronms tocriibasinds innovativ doyisik-
liklorin aparilmasinin shomiyyatini vurgulayir vo bu da tohsil sahasinds tolimatin
somoaraliyyatini artirmaga vo sagirdlorin keyfiyyatli bir tohsil almasina yardim edir.
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Hidrogenin akmeoloji sinergetik todrisinds aragdirmanin magsadi, hidrogen
molekillniin forgli mihitlords horakatini anlamaq vo tohlil etmokdir. Bu arasdir-
ma, hidrogenin molekdl strukturunu, enerji potensialini1 vo Kinetik enerjisini anla-
maga imkan verir. Hidrogenin sinergetik todgiqati, onun bagga maddolorlo, muhit-
lorla vo enerji formalari ilo olan slagolarini anlamaga komok edir.Hidrogen mo-
lekdluniin davranigini toyin etmak {glin kvant mexanikasi vo termodinamika kimi
nozariyyalarin totbigi, laboratoriya soraitindo hidrogen nimunalorinin fiziki va
kimyoavi xlsusiyyatlorinin todqiq edilmasi,forgli muhitlordoki horakatini model-
lemok Gcln riyazi modelloms va simulyasiya vasitaloridon istifadasini geyd etmok
olar. Hidrogen molekilinin muhitlards haroktlarinin anlasilmasi, akmeoloji va si-
nergetik todgiqatin birlasdirilmasini talob edir, hidrogenin forgli sathlords, forgli
temperatur vo tozyiglords, homginin digor maddslorlo vo enerji formalar: ils olan
olagalorinin kompleks tahlilini shato edir. Bu metodologiya, hidrogenin forgli
mihitlordaki horakatinin multidisiplin bir yanasma ilo tadgiq etmok tglndir, hidro-
genin potensial istifadasinag, enerji naglina, hamginin mihitlorin ekologiyasina dair
basqa todqigatlar Uglin osas toskil edir. Hidrogenin akmeoloji sinerjetik tadrisinds
aragdirmanin aktualligi va ohamiyyoati miasir dinyada bir ¢cox sahads potensial
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totbig imkanlar1 yaradarag, tomiz vo alternativ enerji monboayi Kimi taninir vo bu
sahodoki aragdirmalar, hidrogenin enerji va nogli Uzra foaliyyat gostarir [1].

Akmeoloji sinergetik todgigat, hidrogenin effektiv sokildo istifadasina va
muhit dostu enerji texnologiyalarinin inkisafina kémak edir. Nanotexnologiya sa-
hasinds, hidrogenin genis totbiq imkanlar1 mévcuddur, nanomateriallarin sinte-
zinds va nanoskalada enerji saxlanmasinda énamli rol oynayir, tadgigatlar, hidro-
genin nanomateriallarla olan slagslorini vo nanotexnologiyadak: potensialini daha
yaxs1 anlamaga komok edir. Akmeoloji sinergetik todgigat, hidrogenin enerji doyisi-
mi proseslarindaki rolunu vo mihitlor arasinda nagli Uzro potensialini dagiqliys
catdirmaq t¢un shomiyyatli bir yanagmadir. Kimya vo fizika sahslorinds, hidroge-
nin tadgigati tamal elmi biliklorin darinlosdirilmasine imkan verir [2].

Nohayoat, hidrogenin muhit enerji alternativi olaraq doyarlondirilmasi, muhit go-
runmasi vo somarali enerji istehsali tigiin asaslt bir potensial toskil edir, hidrogenin bu
sahadaki rolunu doagigliys ¢atdirmag,miasir elmi vo texnologik inkisafa dostak olur. Bu
sahads aparilan arasdirmalar, hidrogenin effektiv enerji saxlama v noqli {igiin yaxs1 bir
variant oldugunu gostorir. Hidrogenin kimyavi vo fiziki xUsusiyyetlori, material elmi
sahado do shomiyyatli totbiglors imkan verir, hidrogen texnologiyalar1 mihit qorun-
masina dastok olur, istifadasi atmosfers minimal v ya sifir tosir gostarir, buna gors do
hidrogenin muhit dostu enerji monbayi olmasi shomiyyatli bir faydadir. Butiin bunlar,
hidrogenin akmeoloji sinergetik todrisindoki aragdirmalarin  nozordo tutulan
magsadlarini va onun potensialinin forgli sahalords totbiqi barads shomiyyatli naticalo-
rini gostorir. Bu aragdirmalar, alternativ enerji istifadosi, material elmi inKkisaf,
miihondislik vo elmi saholards darindon tosir gostarir [3].
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Kimya darslarinda, Oyrananlarin malumatlari anlamagq v 0yrenmok ticiin didak-
tik oyunlarin istifadasi son illorda darslorin todgiqatina bdyiik diggst markazi calb edir.
Bu metod,sagirdlorin passiv dinloms va tacriibasiz galmaq hissini ovoz edorok, onlara
aktiv va interaktiv bir 6yronma tocriibasi tomin edir. Didaktik oyunlar, malumatlar an-
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lamaq vo Oyronmok (iclin motivasiya va maraqli bir miihit yaradir, sagirdlorin molu-
matlar1 praktikada totbig etmalarine vo kimyavi anlayislari real hayat tacriibalari ilo
alagalondirmalarine kdmok edir. Kimya bilik yarismalari, dyronanlora malumatlar
aylancali bir sokildo dyronmok va smaqdan kegirmok imkani tomin edan effektiv bir
tocribo formasi, qrupa boliinmiis sagirdlor arasinda kegirilir vo har bir qrup Gzvlori
dogru cavab vermak Gguin bir-birilari ilo yarigir. Onlar kimya haqqinda suallarin cavab-
larim axtarmag, molumatlar tokrar etmok va yeni malumatlar dyronmok t¢lin bir-bi-
rilari ilo mibarizo etmok G¢ln stimul edici bir moanba kimi isloyir, sagirdlorin malumat-
lar1 6z havas ilo Gyranmalarini tamin edir va onlar1 6yranmo prosesine daha aktiv calb
edir, kimya bilik yarigmalarimin sagirdlorin malumatlari anlamag, saxlamaq va tacriiba
etmok tiglin effektiv bir vasito oldugunu gostorir [1].

Bu foaliyyat, kimya darslorinda sagirdlorin todgigat etmok va dyranmok
ucln interaktiv bir mihit yaratmagda shamiyyatli bir rol oynayir. Virtual kimya
laboratoriyalari, 6yranonlora kimya tocriibasini online mihitds togdim edon bir
vasito olub, kimya prinsiplarini va reaksiyalarini todgiq etmok Ugtin virtual bir
muhit tomin edir.Muxtalif kimya tocriibslorini icra edoarak reaksiyalari vo labo-
ratoriya proseslarini dyronarak, kimya prinsiplarini praktik bir sakilds tacriiba
etmolorino kdmok edir vo onlara laboratoriyada hall etmalorini tocriibs etmok
imkani1 verir [2].

Kimya board oyunlari, Oyronanlora birgo isloyarok kimya prinsiplorini
Oyronmok va totbig etmok imkani veran interaktiv bir oyun formasi olub, kimya prin-
siplorini ayloncali vo maraglt bir sokilda dyronmok (ciin 6zal olaraq hazirlanmisdir.
Oyrananlor, oyun prosesi daxilinds molumatlar1 anlamag, totbiq etmok va problem hall
etmak Uctin bir-birilori ilo igloyarak yargirlar. Bu oyunlar, éyrananlorin kimya prin-
siplorini 8yronmoys calb etmok (clin interaktiv bir platform togkil edir vo onlara eyni
zamanda bir-birilari ilo slage quraraq tacriibavi isbirliyini tagviq edir. Kimya modeling
totbiglori,sagirdlors kimya prinsiplorini daha yaxindan anlamaq va totbig etmok iclin
effektiv bir metod toskil edir, kimya modellori vo simulyasiyalar vasitosilo kimya
tocribalorini todqiq edorak reaksiyalari va proseslori daha yaxmdan izlays bilorlor.
Belaliklo,sagirdlor, abstrakt fikirlori praktik tocriibslora gevirarok kimya prinsiplorini
daha otraflica anlamaq imkam olds edirlor.Kimya modeling tatbiglori, hamginin sa-
girdlora malumatlari 6z hovaslari ilo Gyronmok va 6z tadgigatlarini apararag malumat-
lar1 daha dorinlikdo anlamaq imkani verir. Oyunlar, gruplar halinda islomok vo
mosalalari birgs holl etmok imkani yaradarag, 6yrananlorin bir-birilori ilo slags qur-
magini, fikirlorini paylasmagm vo birgo omokdaghgmi tomin edir, 0z-0zlno
dyranmoays Vo todgigat aparmaga imkan verir, malumatlar1 6z havaslari ilo dyranarak
0z biliklorini inkisaf etdira bilorlor. Didaktik oyunlar,sagirdlore keyfiyyatli va interaktiv
bir 6yronma tacriibasi tamin edir, malumatlarin daha yaxsi anlasilmasina vo yadda sax-
lanmasina kémok edir.Bu naticalar, kimya darslarinds didaktik oyunlarin tatbiginin sa-
girdlorin malumatlar1 anlamaq, 6ziinu inkisaf etdirmak vo todgigat aparmagq Ugtin ef-
fektiv bir yolla oldugunu gostorir [3].
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MUOLLIMIN PESO HAZIRLIGININ YUKSOLDILMOSINDO
AKMEOLOJI INTERAKTIV TODRISI
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Akmeoloji interaktiv todris metodlarinin tatbigi, musllimlarin talim prose-
sindaki tacrubalorini zanginlagdirir, pesada nailiyyatlori ¢iin daha yaxsi hazirlayir,
akmeoloji interaktiv todris metodlarinin totbigi Uzro aparilan todgigatlar, talim pro-
sesindo aktualliq kasb edir. Bu metodlar, interaktiv tolim , malumat bazalar1 vo
texnologiyalarin istifadasini 6ziinds oks etdirir, musllimlorin daha genis bir malu-
mat spektrumuna ¢atmalarina, molumatlari daha yaddasa diismosine va talimlorin
tacriibavi hissini artirmaga komok edir. Aragdirmamin naticalori, musllimlorin bu
yeni interaktiv metodlardan necs faydalanacagini vo onlarin todris vasitslorini neco
effektiv sokilda istifada eda bilacayini dogigliklo gosterir. Bu, tohsil sahasinda bir
doyisiklik yaratmaq vo muollimlorin peso hazirhgini daha effektiv vo yararli hala
gatirmok Uglin bir yol tapmaqda ilk addimdir [1].Mioallim pesosinds hazirligin
ohomiyyati tohsil sahasinds an vacib mogamlardan biridir, sagirdlorin va tohsil sis-
temindo foaliyyot gostoron digor toroflorin toloblori doyisir vo artarag, bu da
muollimlorin daha yuksok keyfiyyatli hazirligina ehtiyac oldugunu gostarir.
Misallim pesosinds hazirligin mithtim dstiinliyi, tohsil standartlarini yaxsilagdir-
maq Vo sagirdlorin dyronmo prosesini effektivlosdirmokdadir. Bu, mdioallimlorin
talim metodlarini tokmillogdirmasi, muasir todris texnikalarini totbiq etmasi vo
Oyroncilorin maraglarint artirmagr mogsod edinir.Akmeoloji todris metodlari,
muoallimi mixtalif tacriibalorlo tomin edir vo ona isgiizar standartlara uygun olaraq
tolim almag imkani1 verir, miallimin todris vasitalorini, interaktiv vo tocriibavi talim
vasitolori ilo daha effektiv sokildo istifado etmasina imkan yaradaraq, peso hazirlig
sahasinda istifado olunan asas metodologiyalarin va tadris texnikalarinin vaziyyati-
ni vo inkisafini aydin gostorir. Aragdirmanin osas moagsadi, miallim peso
hazirliginda akmeoloji interaktiv todris metodlarinin totbigi ilo neco tosir gostordi-
yini vo bu metodlarin effektivliyini todqiq etmokdir. Homginin, bu tedgigatin
mogsadi, muallimlarin interaktiv todris programlar: vasitssilo gadim modoaniyyati
ilo daha yaxindan tanis olmalarini, praktiki tocriibs gazanmalarini va tolim vasitalo-
ri ilo texniki bacariglarmi tokmillasdirmolorini tomin etmokdir.ilkin gozlonilon
naticalor arasinda, akmeoloji interaktiv tadrisinin muisllim peso hazirligi tizorinds
misbot tasiri vo tolim prosesini daha maraqli vo effektiv hala gotirmasi ,interaktiv
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tadris programlarinin tatbigi, musllimlarin dyronmo prosesinds daha aktiv va ma-
raqli olmalarini tamin edacak vo onlar1 dyranmaya daha calb edacokdir. Metodolo-
giya strukturu vo todgiqat plani, tadgiqatin hoyata kegirilmasinda istifads olunan
osas gaydalar1 vo addimlart tayin edir, muosllimlorin interaktiv todris programlart ilo
gadim modoniyyatini dyronmoalarini vo tacriibs gazanmalarini miimkiin qilmaldir.
Homginin, texniki toforruatlar vo strateji, interaktiv todris programlarinin tatbiqi
ticiin lazim olan alatlori vo monbolori tomin edir va talim prosesinin effektivliyini
artirmaga komok edir [2-3].

Natico.Interaktiv tadris programlart miiallimlorin tohsil alstlorini daha effek-
tiv sokilds istifads etmoalarine va 0z talim proseslorini daha yaxsi tanzimlomolarina
imkan verir, metodlarin totbigi, mioallimlarin tolim prosesinds daha akti, dinamik
vo somorali olmalarina kémok edir, daha otrafli aragdirmalar v todgigatlar Ggin
osas toskil edon bu naticalar, tohsil sahasinds musllimlarin peso hazirligr prosesini
daha da yaxsilagdirmaga komok edocakdir.
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Tolim prosesindo akmeoloji yanasmadan istifadonin shomiyyati ¢ox
boylkdir. Bu yanasma, 6yronmoaya maraqli vo magsadlori olan sagirdlarin motiva-
Siyasini artirtr vo onlarin 6z potensiallarini daha effektiv sokildo islomalorini tamin
edir, dyrondiklori mozmunu anlamaqgda onlara kémsk edir, bu yanasma, 6yrancilo-
rin talim mogsadlarine daha yaxinlagsmasina vo 6z saxsi inkisafin1 daha yaxsi idara
etmasina imkan verir.

Akmeoloji tahsilin asas magsadi, galocok mitoxassislori yeni vo ¢oxtorofli
diistincalars, 6z 6zinl tosdiglomays va faaliyyat gdsterdiklori mihits tez adaptasi-
ya olmagq bacarigina sahib olmaga hazirlamaqdir. Bu yanasma, sagirdlorin yaradici
diistincalarini inkisaf etdirmok, foaliyyatlor zamani yaradici metodlardan istifads
etmok va yiiksok magsadlars nail olmaq istayini toskil edir. Akmeoloji yanagsmanin
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talim prosesindo istifadasi, misllim va sagird motivasiyasini artirmad, maosllimlo-
rin tolim Gsullarmi  doyisdirmok, planlasdirilmis dorslor togkil etmok vo
mutoxassislorin motivasiyasini artirmag kimi shomiyyatli tasirlora sabab olur [1].

Bu yanagma totbiq edildikca, miitoxassislorin 6z peso sahoslorino motivasiyalari
artirtlir vo onlar daha effektiv sokilds peso foaliyyatlorina qosulurlar. Akmeoloji talimin
totbigi, akmeoloji madaniyyatin inkisafina va mutoxassislorin 6z potensiallarini maksi-
mal doracads islomasine imkan verir. Bu, mitoxassislarin ¢zini inkisaf etdirmosini,
hom do psixoloji ¢atinliklori agsmasimi tomin edir. Akmeoloji yanasmanin totbiqi Ggiin
muhit yaradilmasi, inovativ tohsilin vacibliyini vo Gyrananlarin motivasiyasini yaxst
etmayi talab edir. Bu, miayyan sortlorin qorunmasini talob edir, masalan, tolim midihi-
tinda inovativ tohsilin mévcudlugu, miisllim va tolobolor arasinda smokdasliq atmosfe-
ri, akmeoloji tohsilin todrisi tiglin muasir talim sistemlori, vo Oyronanlorin motivasi-
yasinin vo yaradiciliq potensialinin doyarlondirilmasi [2].

Natico olarag, talim prosesindo akmeoloji yanagmadan istifads, motivasiyani
yaxsilasdirir vo yaradici diisiinconin inkisafina kdmak edir. Bu, muollimlors vo sa-
girdars daha dorin va effektiv 0yranma tacriibasi tomin edir.
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Teaching the topic of carbohydrates using modern methods can facilitate better
understanding and more effective learning for pupils. Among the modern methods
used are interactive multimedia teaching tools, interactive lesson materials, animation,
virtual laboratories, and instructional videos. The greatest advantage of these technolo-
gies is that they allow pupils to turn information into experience, helping them to better
grasp concepts in a more visual and tangible manner.

Virtual laboratories can provide students with the practical feel of laboratory
experiments and help them better understand the chemical properties and reactions
of carbohydrates. Interactive lesson materials and animations can also help students
learn more effectively by explaining abstract concepts in visual formats. Innovative
teaching methods also help to increase students' interest, making the learning pro-
cess more enjoyable and interactive. This helps students better understand their

207


http://narodnoe.org/journals/akmeologiya/2018-4/vzaimosvyaz-samoocenki-i-uchebnoiy-motivacii-mladshih-podrostkov-v-processe-shkolnoiy-adaptacii
http://narodnoe.org/journals/akmeologiya/2018-4/vzaimosvyaz-samoocenki-i-uchebnoiy-motivacii-mladshih-podrostkov-v-processe-shkolnoiy-adaptacii
http://narodnoe.org/journals/akmeologiya/2018-4/vzaimosvyaz-samoocenki-i-uchebnoiy-motivacii-mladshih-podrostkov-v-processe-shkolnoiy-adaptacii
mailto:vagamoglanova@gmail.com

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

own positions and aids in memory retention. In XI classes, modern teaching meth-
ods used in the teaching of carboh drates may include:

Preparation of interactive multimedia teaching tools for students, showing
the structure and functions of carbohydrates in a more visual manner to help stu-
dents better understand the information. Interactive lesson materials provide stu-
dents with the opportunity to conduct their own research at their own pace and ac-
quire more information related to the topic. Explaining the topic of carbohydrates
with animations helps to enhance students' understanding by visually demonstrat-
ing molecular structures and chemical reactions [1].

Virtual laboratories provide students with laboratory experience, allowing them
to learn the principles of carbohydrates explained in the laboratory without actually
participating in practical work. Instructional videos allow students to learn at their own
pace, beyond the confines of traditional classroom settings. These videos explain the
most important concepts related to carbohydrates and help students manage their own
learning process. These modern teaching methods help students to learn the topic of
carbohydrates more effectively and understand it better. Visual and interactive ele-
ments aid students in better learning and making the topic more interesting [2].

Teaching the topic of carbohydrates using modern teaching methods yields
many benefits and outcomes for pupils: Interactive multimedia teaching tools, ani-
mations, and virtual laboratories provide students with the opportunity to better
understand abstract concepts. This ensures a more accurate understanding of the
structure, functions, and metabolism of carbohydrates. Interactive lesson materials
and instructional videos allow students to learn at their own pace and conduct their
own research. Virtual laboratories provide students with a hands-on laboratory ex-
perience, allowing them to experience carbohydrate experiments conducted in a
real laboratory setting without actually participating in practical work. These out-
comes demonstrate the benefits of using modern teaching methods in teaching the
topic of carbohydrates, which enhance the learning process and improve pupils
understanding [3].
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Kimyanin tohsili vo dyranilmasi shamiyyatli bir masaladir va bu prosesds la-
boratoriya otaglarinin rolu vacibdir. Bu tezisds, kimya tohsilindo laboratoriya otag-
larinin ohomiyyati va istifadesinin nozordon kegirilmasi ilo olagedar mdévzular
otrafinda muzakira aparilmigdir. Ovvalcs, kimyanin miioyyan mogsadlora nail ol-
maq Ugun nazardos tutuldugu vo laboratoriya otaglarmin bu mogsadlora necs xidmat
etdiyi otrafli sokilds togdim edilmisdir. Homginin, orta vo ali moktablordaki labora-
toriya imkanlariimn optimal istifadasi Gg¢un dovlst vosaitinin ayrilmast vo kimya
dors programina uygun avadanliglarin tomin edilmasi mihim hesab edilmisdir.
Mioallimlar vo tolobolor arasinda yaranan problemlor, masalon: kimyavi bilik, ba-
cariglarin moqsadli sokilds verilmosi vo laboratoriya tocriibslorinin mimkinliyd
kimi movzular da mizakiro edilmisdir. Tezisdo homginin, Kimyanin tarixi
ohomiyyati vo laboratoriya tacriibslorinin bu tarixi baglamda necs doyorlondirildiyi
do todgiq edilmisdir. Laboratoriya otaglarinin saxlama funksiyasi vo onlarin
movcud avadanliglar ilo ke¢mis vo miasir dovr arasinda mugayisasi do muzakiro
edilmigdir. Osas fikirlor, laboratoriya otaglarinin kimya tohsilinds shomiyyatli bir
yera malik oldugunu va dyrananlora kimyovi tacriibalorla 6z farziyyslorini sinaq-
dan kegirmok tgtin miiayyan bir platform toqdim etdiyini vurgulayir.

Orta vo ali moktablords foaliyyot gostoron kimya misllimlori holo do
Oyrancilari varaq Uzarinda golomls yazilan testlorin noticalorine asason giymeotlondi-
rirlor. Amma bu cir giymotlondirma zamani yrancilorin laboratoriya otaglarinda
gostardiklori foaaliyystlor nazors alinmir. Cox vaxt bu ciir sualla garsilasiriq: Hansi
moktob, ya universitetds laboratoriya daha yaxsidir? Bu ciir sualin yaranmasi heg
dogru deyil. Daha ¢ox usttnlik bu tip suala verilmalidir: Laboratoriyanin magsadi
nadir, niys istifado edirik? Cunki osas garsiya goyulan magsaddir. Ona goéra do
moktoblorde miimkiin godar tam soraitli olmasa da laboratoriya otaglari yaradilmals,
kimyan1 Syrananlorin az da olsa kimyavi tacriibs haqqinda anlayislari olmalidir. La-
boratoriya otaglarinda eksperimentlorin aparilmamasi saboblarindon birini deyas bilo-
rik. Elo sagirdlor olur ki avadanliglarla igloyarkon onlarda allergik xastoliklorin bag
vermosi miisahida olunur. Hatta ilk dofo olaraq tocriibani aparan sagirds nazarotsiz
olaraq rekativ verilmomolidir. Clinki dizgiin istifade gaydasim bilmadiyi dcilin
tohlliko yarada bilor. Bu kimi sabablor ¢ox moktablords tocriibslorin aparilmamasi
ticiin bahanalarin yaranmasina sabob olur. Orta moktablarde kimya laboratoriya otag-
larinda istifado olunan avadanliglarin alinmasi iigiin dovlot xisusi vesait ayirmal,
kimya dorsliyi programina uygun olan avadanhglar otaglarda yerlosdirilmalidir.

Kimyanin tadrisi zamani1 ham ¢yradan, ham da 6yrananlar arasinda mioyyan
problemlor yaranir. Bunlardan on osaslart: kimyavi bilik, bacariq vo vardislorin
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mogsadli sokilds verilmasi ¢lin muosllimin pedaqoji faaliyyatinin zsif olmasi, dors
zamani miisllim va dyrenan arasinda dialoqun diizglin qurulmamasi, moktob kimya
laboratoriya otaglarinda aparilmast miimkiin olmayan kimyavi eksperimentlorin ol-
mas1 vo S. aid eda bilarik. Oyronenlorde miisahids edilon narahatliq hisslorinin ara-
dan galdirilmasina dair aparilan todgigatlar asasinda misyyan naticalor alds olu-
nub. Bu naticalordan on énamlisini geyd edok: “Laboratoriyada tothiq olunan ava-
danliglarin qaydalara osaslanaraq istifadasi ilo slagali genis biliklor 6tirilmolidir.
Oyronanlorin tocriibs aparmaga olan maraglari tohlil edilorok yaranan gatinlik vo
problemlari miisyyon edib, gaydaya salmaq olar”.

LABORATORIYA TOCRUBOLORI OSASINDA FORMALASAN
PRAKTIKI BACARIQLAR

Kazban Mustafayeva, Xalil Nagiyev

Baki Déviat Universiteti
mustafayevakezban@gmail.com

Laboratoriya tocriibalori asasinda formalasan praktiki bacariglar, bir nego
tocrlibonin aparilmasi ilo mumkin olmur. Bazon aylarla, bazan ds illarls tacriibalor
aparmagla buna nail olmaq olur.

Dars zamani laboratoriya tocriibalori cox vaxt qrup soklinds hoyata kegirilir.
Qrup daxilinds hom giiclii oxuyan, ham ds zoif oxuyan sagirdlor miitlag olmalidir
ki, glicli oxuyan zaif oxuyana az da olsa kimyavi bilik 8yrads bilsin. Amma gru-
pun torkibi hor dors tocriibani aparan zaman dayisilmalidir. Muoallim ilk darslords
sagirdlor Gzorinda noazarati, rohbarliyi ¢ox edir. Sagirdlor toadricon eksperimental
bacariglara, kimyovi tocriiboni aparmaq ucin miosyyan gador kimyavi biliklora
yiyalondikca, bu nozarsti azaltmaga baslayir.

Monast biitiin sagirdlor torofindon basa disiilon kimyavi eksperimentlor
aparilmalidir. Yoni, tocriiboni aparmazdan avval sagirdlorin az da olsa aparilacaq
tocrliba haqqinda biliklari olmalidir. Sagirdlor musllimin havasli oldugunu, onlara
nayisa Gyratmoyas can atdigini géronds daha da foallasirlar. Tacriibs olmadan yal-
niz nazari bilik dyronilarss, ¢cox hallarda ertosi giin unudula bilar. Amma homin
nozari biliya uygun c¢ox sado bir tocriiba aparilarsa, onun mahiyyatini basa
diisdiiklari ¢un ¢atinlik cokmadon xatirlaya bilarlor.

Muallim dars zamani tacriibani grupla ya fordi sokilds aparacagini avvaldon
muoayyan etmoali, ona uygun hazirlasmali, alinan naticonin dogruluguna amin ol-
maq Ucln tacrlibs bir nega dofo tokrar aparilmali, tocriibonin gedisi zamani riyazi
hesablamalar aparmaqg (Gctn o6lgl cihazlarindan istifade olunmali, miollim
tocrlibani apardigi sinifi vo mévzunu dagiglesdirmali va s.

Qeyd edok ki, kimyanin hansi 6lkads todris olunmagindan asili olmayaraq,
todris programu eynidir. Bu clr forgliliyin yaranmasina saboblar isa: 8yradon miisllim,
biliklori manimsayan Oyronan, moktab vo universitetlords todris tiglin lazimi sorait,
muoallim va sagird minasibstina konar midaxilslorin olmasi va s. hesab olunur.
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Kurikulumun garsiya qoydugu magsadlordon biri, hor bir fonnin neco
Oyroanilmasi haqqinda lazimli sortlorin hoyata kegirilmosi Ggun xususi islahatlarin
kecirilmasi vacibdir. Kimyada kegirilon bu cir islahatlardan an 6nomlisi eksperi-
mentlorin totbig olunmasidir.

Moktob kimya musllimi ancaq didaktik Oyratma, eksperimentlori goyulan
taloblora uygun aparmaq gabiliyyatins sahib olmagla kifaystlonmomalidir. Bunlar-
dan slavs kimya Uzrs verilon har bir kimyavi sual va masalanin halli yolunu bilmo-
li, bir ne¢a hall yolunu sagirdlors basa salmalidir. Eyni zamanda kimya Uzrs si-
nifdonxaric islori do hoyata kegirmayi bacarmalidir. Kimyanin dyronilmesinds bazi
anlayislar var ki biz onlar1 ayani olaraq canli gérmomisik. Amma onlar haqqinda
sagirdlards tosavvir yaratmaq U¢ln biz onlarin modelini géstars bilorik. Laborato-
riya tacribalorini tadris prosesinds tatbiq olunan metodlardan, tsullardan én plana
cokmok olmaz. Yani, tadrisds ancaq Usttinltyu laboratoriya tocriibslorine vermak
dogru deyil. Demoli, metod vo lsul osasinda mdvzudan nazori biliyi, molumati
aldo etdikdan sonra, onu tacriibads yoxlamaq olar.

AKMEO-INTERAKTIV USUL iLO KARBOHIiDROGENLOR
MOVZUSUNUN NOZORi ASPEKTLORI

Kamil Haqverdiyev, Giinay 9bilova, Xalil Nagiyev

Baki Déviat Universiteti
ebilovagunay922@gmail.com

Akmeo-interaktiv metod, molekullarin vo reaksiyalarin todqigi ve tahlilinds is-
tifado olunan bir analitik texnologiyadir. Bu metod, nimunanin geydo alinan asas ke-
cidi vo ya reaksiyaya verdiyi cavabin tohlil edilmosine oasaslanir. Bu, niimunalarin
todgigatinda vo malumatlarin olds edilmasinda dayarli bir v toasito skil edir.Karbo-
hidrogenlorin akmeo-interaktiv Gsul ilo mioyyan edilmasi vo tohlilinds, nazari va
praktiki mosalolari hall etmok ticiin bu metoddan istifads olunur. Bu analiz, todgigat
laboratoriyalarinda, sonayede, vo milhondislik sahalorinds ¢ox genis totbiq saholarine
malikdir. Bu mévzu, kimyanin énamli bir sahasi olan akmeo kimyanin bir pargasidir
vo molekullarin tadgigi vo tohlili ilo mihim bir masaloni 6zinds shato edir. Aktu-
alligi, kimyanin miixtalif saholorindo todgigat vo sonayede istifado olunan yeni vo
maasir analitik metodlarin 6namini vurgulayir.Magsadi, karbohidrogenlorin - hidro-
karbonlar, ketonlar, vo karboksil asitlor kimi gruplara daxil olan mihim kimyavi
maddaloarin - todqiqi, tohlili vo mlayyanlasdirilmosinds istifado olunan akmeo-inte-
raktiv metodunun nazari vo praktiki aspektlorini tohlil etmokdir[1].

Bu, mihim sahslarinds, ¢evik analizlords, kimyoavi va bioloji tadgigatlarda
Va sanaye proseslarinds istifads olunan bir tadgigat sahssidir, mévzunun shamiyyo-
ti, kimyanin fargli sahslorinds yeni materiallarin inkisafinda, proses optimallasdir-
maqda va mohsullarin keyfiyyotinin yaxsilagdirilmasinda dnomli bir rol oynayir.
Bu masals, kimya tadgiqatinda, senayede, enerji sahalorinds va ¢evik analizlorda
maraqli vo 6nomli bir aragdirma sahassi olmagla yanasi, ekologiya v insan sag-
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lamlig1 tigiin do tosirli bir yolla totbiq olunan mihim bir masaladir, praktik
ohomiyyati ¢cox genisdir, xiisusila ds petrol vo gaz sanayesinds, karbohidrogen mo-
lekullarinin tadqiqi va tohlili proseslarinin effektivliyinin artirilmasi vo mohsullarin
keyfiyyatinin yaxsilagdirilmasi ti¢lin mithiim bir rola malikdir. Bu analizlar, sonaye
proseslarinin optimallasdirilmasinda shamiyyatli molumatlar tomin edir. Kimyovi
todgigat laboratoriyalarinda, akmeo-interaktiv tisulla karbohidrogenlorin todqiqi vo
tohlili, yeni kimyavi materiallarin inkisafina dastok olur. Bu todgigatlar, yenilikgi
materiallarin sintezi vo Kimyavi proseslarin inkisafi ii¢iin lazimi malumatlar: tamin
edir. Cevik analiz vo monitoring proseslorinda, masalon, su vo hava keyfiyyatinin
izlonmasinds, akmeo-interaktiv metodun totbigi ¢ox vacibdir. Bu, ¢evromizdoki
kimyavi maddolarin tohlilini asanlasdirir va tahllkali maddslarin mioyyan edilma-
sina kdmak edir. Homginin, bu tadgigatlarin ekoloji vo insan saglamligi sahalorinda
do shamiyyati var. [2].

Olavs olaraq, bu todgigatlar yeni materiallarin inkisafinda da muhim bir rol
oynayir, daha yaxsi performans gdstoron vo daha inkisaf etmis materiallarin ya-
radilmasina kodmok edir.Cevik analiz va monitoring proseslorinds do bu
naticalordan istifads edilir. Su, hava va digar ¢evra mihitindoaki kimyavi maddalo-
rin tahlilinda bu molumatlar shamiyyatli bir rol oynayir vo ¢evromizdoki tahliikali
maddolorin misyyan edilmasino kdmak edir.On asasi, bu naticalor ekoloji vo insan
saglamlig1 saholorinds totbiq edilir. Muhiim olan, ekoloji risklorin giymotlondi-
rilmasi va insan saglamligina tosir edon maddalorin miayyon edilmasidir. Bu,
comiyyatimiz {i¢lin daha sratli, effektiv va saglam bir hayat tomin edir.

9dabiyyat
1. N.H. CemcHOB AKMEOJIOTHSI HOBOC HAIMIPABICHUE MEKIUCIMILTMHAPHBIX UCCIICIOBAHUIMA
yenoBeka .O0IecTBeHHbIe HAyKH U COBpEMEHHOCTh, 2021, 3, 134-135.
2. A.Amnpees. 3HaHUs WK KOMIIETeHINH, Briciree oOpazosanue B Poccnn, 2019, 2, 3-11.

KiMYA DORSLORINDO DOMIR
MOVZUSUNUN INTERAKTIV TODRISi

Xalil Nagiyev, Arzu Pasayeva, ilqar Hiiseynov

Baki Doviat Universiteti
ilgarh270@gmail.com

Doamir, kimya doarsinds miizakirs edilon asas mévzularin biridir. Elementin
tobii vo sonaye sahalords genis istifadoasi var vo insan hoyatinda shomiyyatli bir rol
oynayir, bu elementin tobii olaraq yayilmasi insan tarixinde ¢OX uzun vaxtdan
bilinir.  Damirin  xdsusiyyatlori onu bir ¢ox sahads oshamiyyatli edir,
elektromexanika va sonaye saholorinds genis istifads olunur, domirin dayaniqlilig
Vo olverisli islons bilanliyi, tikinti materiallarinin vo avadanliglarin istehsalinda onu
asas element halina gatirir. Kimya darslarinds domirin interaktiv tadrisi, talobalarin
movzunu daha yaxsi anlamalarina komok eds bilor. Tocrubalor vo laboratoriya
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islori, domirin xdsusiyyatlorinin praktik tadgigini tomin edir, sagirdlorin abstrakt
konseptlori gormalorine  vo  Oyronmolarine  kémok edir. Domirin  kimyovi
xususiyyatlori Vo onun reaksiyalari da todqiq edilir. Oyroncilor, domirin digor
elementlorlo olan reaksiyalarini vo onun fargli birlogsmalarini 8yronarok kimyanin
praktik totbiglorini anlamaga komok edir[1].

Notica olarag, domirin interaktiv todrisi, dyroncilorin kimya mdvzusunu daha
yaxst anlamalarina vo onun praktik totbiglorini gérorak 6yronmoalarina kémok
edir,0yroancilorin motivasiyasini artirar vo onlart mévzunu daha dagig 0yronmays
sovg edir,gindalik hayatda ne¢o dorocads istifado olundugunu vo na Ugiin
ohomiyyatli oldugunu 6z sozlorimizlo izah eds bilorik. Masalon, domirin ingaatda,
avtomobil sahasinds va elektronik cihazlarin istehsalinda necs istifado olundugunu
0zollikls geyd edirik.Sagirdlarin laboratoriya tocriibalari vasitasilo domirin kimyavi
vo fiziki xususiyyatlorini Gyronmasi ii¢lin miimkiin olan imkanlar1 yaratmag,
oyronmoys olan maraqlarini tosviq edor.Interaktiv dorslor,sagirdlorin dorslordo
maraqglanmalarini1 vo 6zbaginaliq ruhunu canli tutmagini tomin etmok {igiin yaradici
vo oyloncali tocribolor togkil etmok, onlarin motivasiyasini artirar vo domir
mdvzusuna olan maraqlarin artirar.MUsllim, sagirdlorin maraqlarini vo Gyranma
gabiliyyatlorini nozoro alarag bu mévzusunu togdim eds bilor. Oziinamoxsus todris
metodlar1 vo yaradici darslar togkil etmok, dyrancilorin motivasiyasini artirmaqda
an olverisli yoldur. laboratoriyada demirin oksidlosma reaksiyalarin1 nazors alaraq
movzunu praktik todqiq edir vo bu onlarmm mévzunu daha yaxindan anlamalarina
kémok edir,domir atomunun strukturunu va amaliyyatlarini anlamaq tigiin model
yigimi tolimi do iso yaraywr. Komputer proqramlart vo online interaktiv
platformalar, domir mévzusunu dyratmak tciin dinamik va ayloncali bir yolla toklif
edilir,sagirdlorin muxtalif tacriibalor vasitasilo domirin xususiyyastlori ilo interaktiv
sokildo tanis olmalarma komok edir.Sagirdlora domirin kimyovi vo fiziki
xususiyyatlori ilo bagli problemlori holl etmok {igiin tapsiriglar verilir,onlarin
analitik distinmolarini va problem hall etmo bacariglarini inkisaf etdirmoys kdmok
edir.Qrup islori vo miizakirslor sagirdlorin fikir mibadilasi etmalarine va molumat
paylagmalarina imkan verir[2].

Interaktiv tolim {isullart vo oyloncali darslor sagirdlorin mévzuya daha
boyiik maragi colb etmays Vo 6ziinii daha aktiv sokildo mosgul etmolarino sobob
olur. Bu, Oyrancilorin 6zbagmaliglart ilo mévzunu daha doqiq anlamaga vo
Oyronmoyo daha sdylomalorino tokan verir.Bu naticalor, domir mdévzusunun
dyronilmoasi Ugun totbiq edilon tolim tsullarmin sagirdlor (zarindoki mishot
tasirlarini gostorir, dyrancilorin mévzunu daha yaxindan tanimalarina, anlamaga vo
Oziinii inkisaf etdirmolorino komok edir.
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KiMYA TOHSILINDO QiYMOTLONDIRMONIN ROLU

Nasim Abisov, Xalil Nagiyev, Parvana Mommadova

Baki Déviat Universiteti
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Kimya tohsilinda giymotlondirmanin rolu genis bir spektrds kritik bacariglar
gqazanmagini tomin edir. Bu bacariqlarin arasinda kimyanin fiziki, kimyovi va
riyazi prinsiplorini baga diisma, tahlil etms va totbig etma kimi shamiyyatli saholor
var. Kimya tohsili, insanlarin tobii hadisslori anlamag va hall etmo, analitik
fikirlomo vo problem holl etmo bacariglarini inkisaf etdirmoys kdmok edir,
insanlarin giindalik hayatlarinda qarsilasdiglart problemlari anlamaq va hall etmak
lclin osasli bir zomin yaradir.Kimya tohsili, sagirdlorin malumatlar1 analiz etmo,
naticalori tafsir etmok vo yeni problemlors yaradict halllor tapmaq Ggtin gticli bir
tomal qoyur, bu, yalniz kimya sahasinds deyil, hamginin imumi olarag elm va
texnologiyada da sagirdlorin nail oldugu shamiyyatli bir bacariqdir [1].

Kimya tohsilinds giymatlondirmanin rolu laboratoriya tocriibalori va totbigi
islor vasitosilo sagirdlora ol islomo bacariglari gazandirir, abstrakt konseptlori
konkret hallara baglamaq va Gyronmoanin daha dorin anlagilmasini tosviq etmok
tclin shomiyyatli bir addimdir. Noticods, kimya tohsili insanlarin tobii elmlori basa
diismok, analitik fikirlomo vo ol islomo kimi bir ¢ox shomiyyatli bacariqglari inkisaf
etdirmasino kdmok edir. Bu bacariqlar, insanlarin akademik ugurlari ilo yanasi,
homginin giindalik hayatlarinda da ugurlu olmalarma kémok edir. Kimya tahsilinin
rolii, insanlarin elmi anlayiglarimi darinlogdirarok, onlar1 daha miidrik v bacarigh
bir soxsiyyato ¢evirmays yardim edir.

Moktobdaxili giymotlondirma, sagirdlorin 8yranmo prosesini dostoklomok vo
onlarin bilik vo bacariglarin1 giymatlondirmok tguin tatbiq edilon bir prosesdir. Bu
prosesin effektiv toskilatt bir nego osas xususiyyst shato edir: Moktabdaxili
giymatlondirma, hor bir mévzu va konsepts uygun olaraq diizoldilmis, sagirdlarin
movzulart basa diismolorini vo bilmalorini yoxlamag Uclin  toskil edilmis
mizakiralor, testlor va diger formatlarla hoyata kegirilir.Formativ giymatlondirma,
sagirdlorin Gyronmo prosesini dostoklomok mogsadi ilo hoyata kecirilir, muxtolif
mogamlarda geribildirim verir vo onlarmm Gyronmo prosesini Somoarali sokildoa
hoyata kegirmoya kémok edir. Summativ giymotlondirma iso 0yrancilarin no godar
molumat aldigin1 vo bacariglarinin na godar yaxsi oldugunu dogiqlosdirir. ©dadi
giymotlondirma, obyektiv metodlarla (naticalor, testlor, qiymotlondirilmis
tapsiriqlar kimi) hoyata kecirilir. Moktabdaxili giymatlondirmo, qrup va fordi
Saviyyads toskil edilo bilor. Qrup giymatlondirmasinds, sagirdlorin birge islori,
layihalori va s. kimi todgigatlar giymatlondirilir, fordi giymatlondirmo isa har bir
sagirdin 6z performansimi  borabor  sokildo  giymatlondirmays  imkan
verir.Imtahanlar, maktobdaxili giymoatlondirmonin on miihiim formasidir, layihaler,
portfoliolar, praktik tocriibalor kimi layiha bazli qiymatlondirmolor do sagirdlorin
molumat va bacariglarini giymatlondirmok Ggtin effektiv vasitalordir [2].
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Moktobdaxili giymotlondirmos, tohsil metodlarinin ve programlarinin no
godar effektiv oldugunu giymotlondirmak imkani verir, sagirdlorin gostariklori
performans vo tohsil metodlarina asason giymatlondirilir. Sagirdlorin giymatlon-
dirilmasi, onlarin galacokdoki tahsil va karyera yollari iigiin maslohat almaqg ugun
ohomiyyatli molumatlar tomin edir, mivafiq dostok vo tokmillogdirmo
programlarina rohbarlik etmaya komok edir. Moktabdaxili giymotlondirms,
sagirdlorin 6z performanslar1 haqqinda malumat slds etmolorini vo 6z movagelarini
inkisaf etdirmolorini tomin edir, onlarin 6z hadosflorine daha sadiq olmalarina vo
daha yiksak saviyyads galigmalarina sabsb olur.

Moktabdaxili  giymatlondirmo, sagirdlorin = 6yronmo  prosesinds  rast
galdiklori masalalari anlamaq va hall etmok (i¢lin dastok olur, onlarin 6z mévgelari
Vo tohsil strategiyalarmi daha effektiv sokilda idara etmslorine kémoak edir. Bu
naticalor, moktobdaxili giymatlondirmonin tohsil prosesindoki shamiyyatini vo
tosirini vurgulayir vesagirdlorin 6z potensiallarini maksimum saviyyads inkigaf
etdirmoya komok edir [3].
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SAGIRDLORIN TODQIQAT BACARIQLARININ KiMYA EK-
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Kimya eksperimentlori, sagirdlorin elmi molumatlar: tatbiq etms, laboratori-
ya tocrlbalari ils tadgigat bacariglarini inkisaf etdirms vo miasir kimya sahasinds
0z todgiqatlarin1 aparmagq Gglin bir platform tomin edir. Bu mdvzuda hazirlanan bir
plan, sagirdlorin kimya sahosindaki bilik vo bacariglarin1 dorinlosdirmok, onlarin
tadgiqat prosesini 0yronmok vo praktiki tocriibs gazanmaga kdmak edir, glindslik
hoyatimizin bir ¢ox sahasinds genis totbig olunan va elmi todgiqatin osasini togkil
edon an vacib sahalardon biridir. Kimya, yeni materiallarin vo proseslarin kasfi vo
inkisafi ilo moasgul olan tadgigatlar vasitasila hayatimizda doyisikliklors sabab olur.
Sagirdlorin kimya sahasindoki todgigat bacariglarinin inkisaf etdirilmasi mihum
bir masaladir, bu proses, sagirdlora 6zlinu ifads etms, yaradici diisiinca vo problem
hall etmo gabiliyyatlorini artirmaq vo elmi proseslari basa diismalori Gglin bir plat-
form tomin edir. Toadgigat yolu ilo, onlar 6zini mistaqil sokilds ifado etmoys,
problem hall etmays vo molumatlart analiz etmoya gadirdirlor. Bu proses onlarin
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elmi modoniyyats daxil olmalarina va digar sahslards do mivaffagiyyst gazanma-
lartna kémoak edir[1].

Kimya todgiqatinin shomiyyati, yeniliklorin todgigat vasitesilo goalocokdaki
texnologiyalarda, saglamliq sahasinds, ¢evra muhitinds vo daha bir ¢cox sahads or-
taya ¢ixmasi ilo shate olunur. Sagirdlor, bu sahads isloyarak yeni fikirlor vo ya-
radict hallor tapa bilor va belsliklo todgigatlarinin shomiyyatli inkisafina sebab ola
bilorlor. Bu, onlarin elmi potensiallarint maksimum Saviyyays c¢atdirmaq Gcun
ohomiyyatli bir addimdir.Kimyanin tadgigatinin praktik shomiyysti ¢ox genis vo
mixtalif sahalords tasir gostarir:Kimya todgiqati, yeni materiallarin, proseslarin va
texnologiyalarin inkisafinda asas rol oynayir. Bu texnologiyalar sanaye, tibb, ener-
ji, cevra mihit va daha bir ¢ox sahados tatbig olunur, tibbi mohsullarin, dermanlarin
v tibbi prosedurlarin inkisafina kdmok edir,yeni dormanlar, diagnostik vasitalor vo
tibbi prosedurlarin inkisafi, insan saglamligini vo yasam keyfiyyatini artirir. Kimya
eksperimentlari, cevro milhito zararl tosirlori azaltmaq vo tobii resurslarin effektiv
istifadosini tomin etmok (clin ohamiyyatli rol oynayir. Kimyovi proseslorin
tokmillosdirilmasi, atiq maddalorin yenidon istifadssi, su vo hava tomizloms texno-
logiyalarinin inkigafi kimi sahalords kimyanin tadgiqati ¢evra mihito yararli tosir
edir. Kimyoavi proseslorin vo materiallarin todgiqati, sanayenin effektivliyini vo
mohsullarin keyfiyyatini artirir,daha sarfoli proseslor, daha dayaniqli materiallar vo
daha effektiv mahsullarin inkisafi sonayenin inkisafina tokan verir.

Kimya eksperimentlrinin tatbigi, yeni sonayi sahslarinin inkisafina vo ekono-
mik blylimays sabob olur, insan hayatina, mihits vs igtisadiyyata genis tosir etdi-
yini gostorir[2].

Sagirdlorin todgigatlar ila rogabat etmays vo onlarin smokdaglarina vo daha
genis bir auditoriyaya toqdim edilmasina imkan verilmasi motivasiya yaratmaq
Uclin samarali yoldur. Yarismalara, sorgilora, layihalora va konfranslara istirak
etmok, sagirdlorin 6z todgigatlarini niimayis etdirmoak va tanidiglar ilo paylasmaq
tclin olava imkanlar yaradir.Sagirdlorin kimyavi eksperimentlori totbiq edilon real
hoyat nimunalori va tatbiglorlo doastoklonmoasi, onlarin mohsulun praktiki totbigini
daha yaxindan anlamalarina komak edir.Bitlin bu tadbirlor birlikds, tadgigat saho-
sindoki sagirdlorin motivasiyasini artirmaq Vo onlarim ugurlu bir sokildos
dyranmolarini vo todgigat aparmaglarini tamin etmok tctin shamiyyatlidir.
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KiMYANIN TODRISINDO FONNLORARASI
OLAQOLORIN METODOLOJi MAHIYYOTI

Aynur Tomuyeva, Fatma Hasanzada

Azarbaycan Dovlat Pedaqoji universiteti
aynuretomuyeva@gmail.com

Kimyanin todrisi, elmi vo praktiki bacariqlarmn artirilmasi {igiin shamiyyatli
bir sahadir. Bu sahodo fonnlorarasi olagoelar, tolim prosesinin effektivliyini artir-
maq Ucun asas bir magam tutur. Kimya, mixtslif sahslords todgigatlar aparmag,
problemlari hall etmak va yeni biliklor olds etmok G¢lin 6namli bir asas togkil edir.
Bu sobobls, fonnlararasi olagolor metodoloji olaraq todgigat prosesinds va talim
tocriibasindo  kritik bir rol oynayir.Fonnlorarasi olagolor, todgigatda muixtolif
mutoxassislorin va tacribali fonn maollimlarinin bir araya gelmosini vo birlikds
caligmasimi tomin edir, forgli disiplinlordon golon bilik vo tacribalorin birlosdi-
rilmasi ilo daha genis bir baxis agisina sahib olmagi va problemlorin halli ti¢lin ya-
ratict yanagmalarin inksaf etdirilmasini tomin edir. Masalon, kimyanin todgigatin-
da, bioloji, fizika, vo kimya sahalarindon golon mitoxassislorin birgo ¢alismasi,
todgigatin saholori arasinda kopri quraraq daha otrafli va inteqral naticalorin olds
edilmasino kémok edir. Homginin, kimyanin todrisinds fonnlorarasi slagolor tolim
prosesini do dastoklayir. Musllimlor, fargli sahalordan golon bilik va tacriibalordon
istifado edorak dorslari daha maraqli vo muxtslif hala gotirs bilarlor. Bu, sagirdlorin
mozmunu daha yaxsi basa diismoalorina vo realliga daha yaxin masalalorlo tomin
edilmasino kdmok edir. Belalikls, fonnlorarasi slagolor, kimyanin todrisini muasir
vo faydali hala gatirir, tadgigatin vo talimin daha bdyuk bir slage vo is birliyi
soklinda aparilmasini tomin edir. Bu, yeni texnologiyalarin vo tolim metodu va
prinsiplarinin inksafini da dostokloyir. Bu metodologiya, kimyanin tadrisinds
stratlo dayison vaziyysts uygun olarag talim prosesini yenilomak ¢tin miamkiin
olan an yaxs1 yolu tomin edir.Fannlararasi salagslor, kimyanin todrisinde mévzunun
aktualig1 vo praktik shamiyyati ilo dogrudan olagslidir[1].

Praktik shomiyyati isa, forgli saholordan galon mitaxassislorin birgs igloma-
si, kimya todgigatinin vo tadrisinin horakato gacan vaziyyato uygun olmasini tomin
edir. Bu,sagirdloro daha praktik vo realligla daha yaxin olan mosalalor vo prob-
lemlarlo Uzlogsma sansi verir, fannlararasi slagslor, Kimyanin tadrisini miasir texno-
logiyalar va metodologiyalar ila birlogdirarak, talim prosesini innovativ vo effektiv
bir gokilds tonzimlomok imkan1 verir. Bu metodologiya, kimyanin todrisinds dina-
mik vo praktik bir hala gotirir, sagirdlarin misyyan bir mozmunu passiv olaraq
gebul etmakdan ¢ox, onu aktiv sokildo miayyan etmalarine imkan verir. Bu da sa-
girdlorin iggiizar vo problemlors yaratict yanagmalar tatbiq etmalarino imkan verir,
ki, bu da onlarm miioyyan sahslords daha inkisaf etmolorine, hom da praktik va
todgigat saholorinds iso goadar mivaffagiyyatlorine sabab olur [2].
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UZVi KIMYANIN TODRISINDO YARADICI METODLARDAN
ISTIFADONIN OHOMIYYOTIi

Giilnar Mirbagirova, Xanimbac1 Mammadova, Xslil Nagiyev

Baki Doviat Universiteti
memmedovaxanimbaci549@gmail.com

Uzvi kimyanin todrisindo yaradici metodlardan istifade ohomiyyatli olub,
tohsil prosesini daha maraqli vo dinamik hala gatirir. Musllimlor vo sagirdlor arasin-
da fikirlarin mibadilasi va tasirin artmasi ilo, bu metodlar todgigat isini inkisaf etdirir
va dyrancilarin yaradiciligini dastokloyir.Yaradict metodlar sagirdlorin 6z biliklarini
genislondirmalarina imkan verir, tadgigat morhoalalorinds, 6z fikirlorini ifads edarok
mixtalif yanagsma vo perspektivlordon istifads eds bilarlor, bu, onlarin 6z biliklorini
daha dorin sokilds anlamaq ve giymetlondirmak Gglin bir imkan yaradir[1].

Yaradict metodlar todgigat prosesini dinamiklosdirir vo unikal naticalorin
oldo edilmasino kémok edirok, muoallimlar vo sagirdlor laboratoriya tacriibalori,
sorgilor, layiholor kimi yaradici todris Usullarindan istifado edorok dyronms
moadaniyyatini dastoklaya bilarlor, 6z inkisafina tasir edan bir motivasiya muhitini
yaradilmasi togkil olunur.Bu, sagirdlori sonat vo yaradiciliga daha da yaxinlasdirir
va onlart ham tadgigat sahasinds, hom dos hayatin digor sahalorinda nailiyyatlora
ugrada bilor. Uzvi Kimyanin todrisinds sagirdlorin maraglarint calb etmok,
Oyronmoys diggot yetirmoak, todris prosesini daha effektiv vo oayloncali hala
gotirmok Ugiin yaradici metodlardan faydalanmagq vacibdir, dyronmoni formallig-
dan ¢ixararag, onu maraql, interaktiv bir tocriiboys cevirmokdir. Sagirdlors
muxtolif kimya proyektlori Gzorinds islomalorini toklif etmok, onlarin tadgiq etmo
Vo yaradici diisiinma bacariqlarini inkisaf etdirmasine kdmok edir. Bu, 6zuni ifads
etma vo Oyronmoani 6z gollarina almaq tgiin sagirdlora bir flrsat verir,kimyanin
gundslik hayatla baglanmasini géstarmok vo miizakiralor togkil etmok, maraglarini
artirmag Vo onlarin dyronmo motivasiyasini yiiksaltmok Ggln effektiv sayilir[2].

Bu yaradici metodlar, 6yronmo prosesini daha maraqli, interaktiv vo
ayloncali hala gatirarok, sad 6yranmogirdlarin motivasiyasini artirmagda vo onlarin
problemlari hall etmo, todgiq etmos va yaradict diisiinmos bacariglarini inkisaf et-
dirmalorina kémok etmokds effektivdir, bunlardan istifade uzvi kimyanm todri-
sinda sagirdlorin maraglarini calb etmok va onlar1 dyranmays daha diggstlo yanas-
mag mumkundur[3].

Notica.Uzvi kimyanin tadrisinds yaradici metodlardan istifadenin shomiyyati
aktualdir, 6yronmoni oyloncali vo foal hala gotirir, vo Ozlimizo xas, praktik
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tacriibalor tomin edir, bu metodlarin tatbigi sonucunda bir sira faydali naticalor sldo
edilir:yaradict metodlar, siradan dars iglarinin 6zlindon uzaq olan interaktiv vo ma-
raqli foaliyyatlor toklif edir.Yaradict metodlar, rogabst, mukafatlar vo interaktiv
foaliyyatlor vasitosilo sagirdlorin motivasiyasmi artirir. Uzvi kimyanin todrisinds
yaradic1 metodlardan: laboratoriya tacriibalori, problemlor Uzarinds islomak, multi-
media togdimatlari, lahiyslor, hor zaman shomiyyat kosb edir,sagirdlorin 6zinu
ifado etmoloring, 6z todgigatlarini hayata kegirmoalorine vo dyranma prosesini daha
maraqli va interaktiv hala gatirmolorins yardim edir.

9dabiyyat

1. D.Johnson, The role of teachers in motivating students to learn. bu journal of graduete
studies in education, 2017, 9, 1, 46-49.

2. JJose, C. Teixeira—Dias, Helena pedrosa de Jesus, francisle neri de souza and mike
watts. teaching for quality learning in chemistry. International journal of science
education, 2015, 27, 9, 1123-1137.

3. T.Marimuthu, B.Suresh, A review of the study on interest in learning chemistry in high-
er secondary schools. International Journal of Development Research, 2017, 07, 06,
13162-13165

INTEQRATIV DORSLORIN TODRISI
METODIKASININ USTUN COHOTLORI

Agaisa 9skarov, Koniil Dadasova

Sumgqayit Dovlat Universiteti, Sumqayit
agaisa.askerovs5@mail.ru

Milli Kurikulumda orta Gmumi tahsilin har bir pillasinds fonlorin magsadi,
vazifalori vo tolim naticalori genis izah edilmisdir.

Todris prosesinds muasir integrasiyadan istifade etmoklo sagirdlorin ayri-
ayr1 fonlordon monimsadiklari biliyi uzlasdirilir. Bu iso sagirdlords faalligin art-
masina, mévzunun asan monimsanilmasing, sagirdlorin diinyagoriisiiniin, amali
foaliyyatlorinin formalagmasina kémok etmoklo Umumilikds tohsilo  maragin sti-
mullagdirilmasina yardim edir.

Fondaxili inteqrasiya zamani timumiyyatlo mazmun informasiya cahotdon
daha tutumlu olur. Masalon, "Valentlik" movzusu todris edilon zaman muxtolif
atomlarin xarici elektron tabagodos yerlagon elektronlarin imumi saymin cadvaldaki
grupun némrasindan asililigi, onlarin elementlarin valentlik elektronlar: adlandiril-
masinin naticasini aydinlagdirmaqgla sagirdlor mdvzular arasinda integrasiyani,
olagoni arasdirir, valentliyin yaranma soboblorini vo onlarm shomiyyatini basa
diismiis, 6yronmis olurlar.

Talim prosesinds tadricon darinlosan vo genislonan malum mozmun Xatlori
arasinda ardicilligin, varisliyin tomin olunmasi, fonn tzra uygun mazmun Xotlarini
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olagalondirmak, mazmun standartlarinin miivafiq todris vahidlorinds geyd olun-
masini tomin etmak, dmumilikdo tadrisin keyfiyyatini ytksaldir.

Bir negs todris fannin (kimya todrisinds: biologiya, fizika, riyaziyyat v s.)
ohats etdiyi birgo arays, bilik va bacariglarin tohlili, kegilon fonns aid olan uygun
anlayislarin va Usullarin fargli bir fonnin tadrisindos istifadesini fonlorarasi slage vo
ya inteqgrasiya hoyata kegcirir. Dediklorimizi izah edok: Masalon, riyaziyyat
fonninds tadris edilon tonasib, faiz kimi ilk bilgilar, Mohlullar, onlara aid tipik
moasalalarin halli mévzusunda diggst verilon on lazimli anlayislardandir.

Maddos kitlasinin saxlanmasi1 qanunu, Maddo torkibinin sabitliyi ganunu,
Avogadro ganunu vo S. mdvzularin todrisinds vo onlara aid mosalalarin hoallinds
hom riyaziyyata hom do fizikaya aid anlayislardan, Aminlar, amintursular, DNT,
RNT, eloco do Karbohidratlar vo s. dyradilmasinds biologiyaya dair nazari bi-
liklordon istifads olunur.

Molumdur ki, mixtslif fonloro aid, amma bir-birini tamamlayan, eyni za-
manda oXsar movzularin monimsadilmasi vaxt etibarilo uzlasdirilmalidir. Bu
fanlorarasi alagenin tatbigini (integrasiyanin) daha asan vo samarali edir.

Fondaxili inteqrasiyada (flqi inteqrasiyadan genis istifads fonn Gzro uygun
mozmun xatlorini slagalondirmoklo kurikuluma uygun mozmun standartlarinin
miayyon Xatlorinin tadris vahidlarinds tam ifads olunmasini tamin edir.

Fonlorarasi (saquli) integrasiya sinifdon-sinfo uygun olaraq todricon  ge-
niglonan malum mozmun Xotlori arasinda dominantligi vo varisliyi tomin edir. Kim-
ya taliminda saquli inteqrasiya yaradilarkan, mazmun Xattinds verilon maddalarin
torkibinin, xassalorinin va s. uygun olaraq asag: siniflordo dyrodilmasi, sonra yu-
xar1 siniflords onlarm qurulus asililigi sabablori aydinlasdirilir, qurulusuna uygun
maddolorin xassolorini sdylomok, rast golinon tomiz maddolori vo qarisiglart
farglondirmok, muxtalif Usullar: tatbiq etmoklo garisiglart ayirmaq bacariglart  ge-
niglondirir. Eksperiment va modellagdirmada verilon mazmun Xottinds ogor sagird
VI sinifda basit va sado molekullar1 modellagdirmayi, prognazlasdirmag: bacarir-
sa, uygun olaraq VI sinifds kimyavi proseslari do modellogdiracokdir.

Inteqrativ darslorin tadrisi metodikasina bir sira toloblor goyulur:

- Inteqrativ dorsin mévzusu uygun olaraq kursun imumilosdiricisi rolunu haya-
ta kecirmolidir;

- Integrasiyanmn yaradilmasinda osas prinsip todris olunan movzunun funksi-
yasina uygun tapsiriga asason formalasdirmalidir;

- Integrativ dorsin algoritmi, fonlor arasida korpii yaradan,slagolondirici
tapsiriga uygun golmosi vo qurulusunda geyd edacoyimiz morhalalori oks et-
dirmosidir.
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ALKENILKOHROBA TURSUSUNUN AMIDOEFIRLORININ ALINMASI

Nicat Isayev, Giilson Mommadova, Fatmaxanim Oliyeva

akademik Y.Mammadaliyev adina Neft-Kimya Proseslori Institutu
fatma-aliyeva@mail.ru

Dikarbon tursularinin heteroatomlu, xisusan do azotsaxlayan téromslori bir
cox sahalords 6z totbigini tapmisdir. Onlar siirtkii yaglarinda antioksidant kimi, yu-
yucu, dispersloagdirici, eloca da yeyilma va strtinmays qarsi aggar kimi genis totbiq
olunurlar [1-3]. Azotlu birlosmolor korroziya inhibitorlar1 kimi, konservasiya ma-
yelarinin komponenti kimi, yanacaglarda antioksidant kimi ds istifado olunurlar.

Toqdim olunan is oktenilkohraba tursusunun (OKT) mono amidoefirlarinin
sintezino aiddir. OKT-nin amidoefirlori moarholali olaraq sintez edilmisdir. 1-ci
morhalo mexaniki qarisdirici, termometr ilo tamin edilmis tigbogazli kolbada OKT
anhidridi goturilir vo Uzarina otaq temperaturunda damci-damer amin slavs edi-
lir. Reaksiya ekzotermikdir. Bu zaman temperatur 110°C-yo goder galxir. Amin
olavs edildikdan sonra reaksiya 3 saat middotinds qizdirilaraq garisdirilir. Reaksi-
yanin gedisine nozarst etmok U¢ln har saatda tursu adadi tayin edilir.

(0] O
CgH s—CH—CZ CeH,;s—CH—CZ_
>O L NH,R _ gtlis NHR
HQ_C§ : CHz_C\'OH
o o

Daha sonra alinan birlosmoanin alifatik quruluslu spirtlorlo efirlogsmasi natico-
sindo OKT-nin amidinin mono efirlori sintez edilir.

O O
CgH,s—CH —C%ZNHR + RjOH— CgH,s—CH—C%NHR
-H2
CHZ—C\toOH CHz—C\\—OOR1
R1=CgH17 ; R= Ce¢HsCH2 ; CeH13 ;

Reaksiya 5-8 saat muddotinds tursu katalizatoru istirakinda OKT monoami-
di: spirt (1:2) mol nisbatinds aparilir. OKT-nin monoamidoefirlori yagabonzar sari
rongli soffaf mayedirlor.

Monoamidoefirin alinma reaksiyasina muxtalif katalizatorlarin, onlarin miq-
darinin va halledicilarin tasiri dyronilmisdir. Prosesdo efirlosmo reaksiyasinda ak-
tivlik gOstormis 4 katalizatordan (Seokar-2, Seokar-600, KY-2-8H va KY-23) isti-
fado edilmisdir. Katalizatorun migdar1  0,5-1,5% araliginda doyisdirilmisdir.
Efirlosma zamant amala galon suyu sistemdoan ¢ixartmaqg magsadi ila, eloco do re-
aksiyanin gedisino muxtalif halledicilarin tasirini 0yronmok Ugilin  spirtin artigin-
dan, benzol, toluol, p-ksiloldan istifads edilmisdir. Reaksiyanin sonu ayrilan suyun
migdarina gors tayin olunmusdur. Tursu adadinin doyismasinae gors reaksiyanin ge-
disino nazarst edilmisdir.

221


mailto:fatma-aliyeva@mail.ru

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

Miayyan edilmisdir ki, OKT-nin heksilamidinin va benzilamidinin oktil efi-
rinin yiiksok ¢iximla alinmasi ti¢iin reaksiya oktanolun artiq miqdarinda, Seokar-2
katalizatorunun 1,5% kiitlo migdarinda aparilmalidir. Bu zaman ¢ixim uygun ola-
raqg 82,8% vo 83,97% toskil etmis olur.
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KOHROBA TURSUSUNUN KOMPLEKS EFIiRLORININ SINTEZi

Fatmaxamim Oliyeva', Arzu Tahirova?

! akademik Y.Mammadalivev adina Neft-Kimya Proseslori Institutu
2 Azorbaycan Neft va Sanaye Universiteti
arzu.tahirova00@gmail.com

Dikarbon tursularmin miirokkob efirlori genis tothiq sahasino malikdir. Onlar
holledici kimi, plastifikator kimi, sintetik siirtkii yaglarinimn asas1 vo komponenti ki-
mi totbiq sahalorina malikdirlor. Masalon, kohraba tursusunun tsikloheksanol vo 2-
etilneksanol efirlori sintez edilmis vo plastifikator kimi todqgiq edilmisdir [1].
Koahroba tursunun (KT) metanol, etanol, 2-propanol kimi spirtlarlo qarsiligh tasi-
rindan sintez edilmis efirlori yanacaga alavalor va halledicilor kimi istifads olunan
efirlordir [2]. Bu efirlor bioyanacaqglara slavalor kimi do yoxlanilmigdir [3].

Son illards kimya sanayesi yeni név karbohidrogen vo karbohidrogen olma-
yan sintetik siirtkii yaglarinin islonib hazirlanmasi vo sonaye istehsali sahasinda
boyiik ugurlar oldo etmisdir. Sintetik yaglar, osason aviasiya yaglari, xiisusi tayi-
natli yaglarm vo strtkli materiallarinin osas1 kimi totbiq olunurlar. Sintetik strtki
yaglar arasinda dikarbon tursularinin miirokkob efirlori asasinda alinmig yaglar
mihUm yer tuturlar [4]. Hal-hazirda ssnaye migyasinda buraxilan nsinki neft yag-
lar1, pentaeritrit efirlori, eloco do dikarbon tursularinin efirlorinin asasinda hazir-
lanmig sintetik yaglar muasir vo perspektiv texnikalara texniki qullugda istifads
olunan siirtkli materiallarina goyulmus talablors cavab vermir. Bu sabobdon yeni
nov sintetik yaglarin alinmasi mithiim nozori vo praktiki shomiyysto malikdir.

Toqdim edilon is KT-nun kompleks efirlorinin sintezino hasr edilmisdir. Bu
efirlorin sintezi iki vo ya ¢ moarhalods aparilir. Torkibinds ¢ murakkab efir gqrupu
saxlayan kompleks efir almaq ¢ln birinci moarhalode KT coxatomlu spirtlorls,
mosalan etilenglikolla tursu katalizatoru istirakinda (Seokar-2, para-toluolsulfotur-
su va S.) 1:1 mol nisbatinds efirlasdirilir. Alinmis monoefir ikinci moarhoslads alifa-

222


mailto:arzu.tahirova00@gmail.com

Kimya va kimya texnologiyasi. 11l Respublika elmi konfransi

tik bir atomlu spirtlo (butanolla) efirlasdirildikdon sonra, G¢linclii marhalods birs-

sasli karbon tursusu ilo kompleks efir sintez edilir.
CH,—— COOH +. CHy—— COOCH,R,CH,0H .
+ HOCH,;R,CH,0H— L Cyp | +R,0H —c 3
CH, — COOH H0 cH,—cooH ’

.. CH——COOCH,R,CH,0H CH,—— COOCH,R,CH,0COR
T,’C

0,
o > + RCOOH %>|
CH, — COOR, 0™ Ly, — COOR,

Torkibindo dord murokkob efir grupu saxlayan kompleks efirin sintezi iki
morhoalads aparilir. Birinci marhalada KT-nun etilenglikolla diefiri sintez edilir,

ikinci morholads alinmig efir birasasli karbon tursusu ilo kompleks efira gevrilir.
CH,—COOH .. CH,—COOCH,R,CH,0H .
+2HOCH,R,CH,0H 1=C g | +2C4H,COOH ——=—3

-2H,0 -2H,0
CH,—COOH **  CH/—COOCH,R,CH,OH 2

CH,—— COOCH,R,CH,0COC;H,
T,'C
20,0 CH, —COOCH,R,CH,0COC;H;
Sintez edilmis kompleks efirlorin fiziki-kimyovi xassalori dyronilmis, quru-

luslar1 1Q-spektroskopiyasi iisulu il tadqig olunmusdur.
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NEFT VO NEFT MOHSULLARI iL® CIRKLONMIiS SULARIN
BIO-NANADSORBENTLORLO SORBSIiYASI

Ulkar Abdullayeva, Sevinc Haciyeva, Flora Haciyeva

Baki Dovliat Universiteti
ulkarabdullayeva@bsu.edu.az

Neft diinyada asas enerji monbayidir. Neft vo neft mohsullarinin gixarilmasi
ilo otraf miihitin, xtsusilo do su mihitinin girklonmasi miisayiot olunur. Umu-
miyyatla su hdvzalorinds neft tabagesinin olmasi su miihiti Uglin tohliks yaradir.
Bu todgigatin asas moagsadi su hdvzasinds neft dagilmalarini tomizlomak Ugiin bio-
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sorbentlorin vo onlarin asasinda sintez olunmus bio-nanoadsorbentlorin tatbigins
osaslanib. Biosorbent kimi neft vo neft mohsullarinin tomizlonmasi Ggiin bitki
monsali tullant1 olan nar qabigi va findiq qabigina nozar yetirilmisdir [1-2]. Apari-
lan todgiqatlar noticesinds misyyon olunmusdur ki, tomiz biosorbent olan nar
gabig1 vo findiq qabigi uygun olaraq 71,5 % vo 61,25% nefti sorbsiya etmok gabi-
liyyatino malikdir. Todgiqat isimizdo neftin sorbsiya qabiliyyatini artirmaq
mogsadila har iki biosorbent vo Fe;O4 nanohissaciklori asasinda yeni bio-nanoad-
sorbentlor sintez olunmusdur. Sintez edilmis Fe3sO4 magnetit nanohisaciklori effek-
tiv vo tokrar istifads edils bilon deemulgatordur ve sudan neftin ¢ixarilmasi ti¢iin
uygundur. Tocriibadon miayyan edilmisdir ki, FesOs magnetit nanohisaciklori su-
dan 85,6 % nefti sorbsiya eds bilir (pH=4). Nar gqabigi+FesOs magnetit nanohiso-
ciklori asasinda sintez edilmis bio-nanadsorbent nefti 99,75 % , findiq qabigi+Fe-
304 nanohissaciklori asasindaki bio-nanosorbenti isa 92,5% nefti udma gabiliyyo-
tina malikdir (pH=8 vo pH=7,5).

9dabiyyat
1. W.F.Elmobarak, F.Almomani; Application of magnetic nanoparticles for the removal of
oil from oil-in-water emulsion: Regeneration/reuse of spent particles; Journal of Petro-
leum Science and Engineering, 2021
2. L.Botahala , Y.Malailak , H.S.Maure,D.H.Karlani; Determination of effectiveness ab-
sorption of the rice husk and hazelnut shell to purification used cooking oil, Journal Ak-
ta Kimia Indonesia, 2019, 12, 1, 29-34

SYNTHESIS AND STUDY OF FLOCCULANTS BASED
ON EPICHLOROHYDRIN AND BINARY AMINES.

Ali Akbari Aghdam?, Ravan Rahimov?

' 'Baku Engineering University
2 Institute of Petrochemical Processes named after academician Y.Mammadaliyev
aakbariaghdaml@std.beu.edu.az

Researchers are creating and analyzing novel flocculants to offer fresh ap-
proaches. Epichlorohydrin has been created through its interaction with different
amino acids to produce flocculants. IR spectroscopy has been used to determine
their structures. The "Jar Test" method and turbidimeter have been used to study
the efficacy of flocculants at various doses and in various turbid waters. The floc-
culant-treated water has also been tested for taste, odor, turbidity, pH, electrical
conductivity, TDS (total dissolved solids), nitrate, ammonium, and total hardness.
Among the artificial flocculants, a particular binary amine had encouraging results
and may find application in industry.

Due to the scarcity of water supplies, water purification is a real concern in
the world. One of the most important aspects of treatment is flocculation, which is
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the process of treating water with flocculants. The development of low-cost floccu-
lants has become the primary focus of research due to the rise in water treatment.
Thus, newly created flocculants based on epichlorohydrin become essential for
treating water. In order to provide affordable and efficient flocculants, novel
epichlorohydrin-based flocculants were synthesized and analyzed. The flocculant
that was created in this study is inexpensive and efficient. Furthermore, investiga-
tion shows that water treated with synthetic flocculant is safe to use in industry
without any restrictions.

The ingredients epichlorohydrin and diisopropylamine were taken in the pre-
cise ratio needed for the first stage of the synthesis procedure. At 80 °C, the reac-
tion persisted for just over eight hours. The process was stopped after eight hours,
and the first stage's material was created. 21.39 g of the starting material were pro-
duced. The quantity of the material extracted from the first stage, computed and
applied to ascertain the quantity of the second binary amine. At 75 °C, the second
reaction was carried out for 155 minutes. Using a rotameter apparatus, the reaction
was halted and the water content was eliminated. Ultimately, 4.48 g of flocculant
were found to have been produced.

The efficiency of the synthesized flocculant was measured using a "Jar
Method". A reagent has been developed in the first place for determining the effec-
tiveness of a synthesized flocculating agent. As a result, the flocculant shall be
composed of 0.1 % of 50 ml distilled water and dissolved in the corresponding dis-
tilled water.The water samples were collected from the "Mil-Mugan" Water Chan-
nel in which sugar production plant, located in the Aran Region of Azerbaijan is
using as cooling and boiler feedwater. In dry weather the water turbidity in this
channel ranges from 15 to 22 NTU, while in wet weather it ranges from 35 to 55
NTU. The turbidity of the sample water was 51 NTU, in our case.

Table 1.
Effect of the synthesised flocculant on turbidity
0.002 mg/l 0.005 mg/I 0.01 mg/l
15 30 15 30 15 30

minutes minutes minutes minutes minutes  minutes

16.880 7.543 23.942 15.840 18.510 13.142
NTU NTU NTU NTU NTU NTU

Further quality study was carried out on both treated and raw water to de-
termine the precise impact of flocculant on a particular water parameter.
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Table 2.
Result of water quality analysis

Parameter Raw  Treated Standard

water water

Taste 0 0 2 point
Odour 0 0 2 point 20 °C
Colour (Pt-CO scale) 0 0 15
pH 7.5 8.1 6.0-9.0
Conductivity (uS/cm) 620 598 -
TDS (mg/l) 293 265 1000 mg/l
Total Hardness (mmol/l) 4.6 4.6 Max 3 mmol/l
Ammonium NHz* (mg/l) 0.195 0.301 max 0.1 mg/l
Nitrate NO3™ (mg/l) 0.823  0.598 max 20 mg/I

After using the synthesized flocculant, the water will go through additional
purification phases, indicating that it is safe to use, according to the quality and effec-
tiveness analysis of the water. Based on information gathered from the Jeyranbatan
Ultrafilter Water Treatment Plant, it is evident that "Magnafloc LT-31" is used to
reduce water turbidity to 4 NTU when it is 5-10 NTU at a dosage of 0.075 mg/l with
a concentration of 0.01%. (Lake Jeyranbatan's turbidity ranges from 5 to 20 NTU).
The turbidity of the incoming water from is decreased by the corresponding synthetic
flocculant at a concentration of 0.01% and a dosage of 0.01 mg/l (a dose 7.5 times
smaller than that of the Jeyranbatan enterprise). It is suggested that flocculant can be
used with an additive to increase the efficiency of the process. It is also offered to
increase the efficiency by adding HCI to the solution.

N3YUYEHHUE MOJIEKYJAPHOI'O COCTOAHUA
9TAHOJIA B d-o-IIMHEHE METOJA0OM PACHPEJAEJEHUSA

Ksaoupa Uckenneposa, Amap Llaxsepaues,
HaraBan MycaeBa, Anma3 Mycrtadaea, diamupa Haruesa

baxunckuii I'ocyoapcmeennwiii Ynusepcumem
yaxanshah@mail.ru

W3yyeHnne (GpHU3NKO-XUMHYECKUX CBOWCTB OMHApHOW cucTeMbl d-a-TTMHEH—
3TAaHOJ TOKA3aJI0, YTO OHAa OTHOCHUTCSI K CHCTEMaM C IUCCOLMAIEH accolMupye-
MOT0 KOMIIOHEHTa (3TaHoJa). [y n3yueHus MOJIeKyIsIpHOIO COCTOSIHUS 3TaHOJA B
d-a-nHeHe, ObLT BHIOPAH METOJN PACIpEIeSCHUs] CIupTa Mexay Bomoid u d-o-
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nuHeHoM. M3BecTHO, uTo d-a-IMHEH M BOJA MPAKTUYECKU HE PACTBOPUMBI IPYT B
apyre [1-2]. DtaHou, KOTOPHIl HEOTPAaHUYEHHO PACTBOPHM Kak B BOJE, Tak U B d-
O-TINHEHE, MOXET UTpaTh POJIb TOMOT€HHU3UPYIOIEro KOMIIOHEHTa B TPEXKOMIIO-
HEHTHOH cucteMe d-o-TIMHEeH-3TaHoJ-BoJa. MeToI0M THUTPOBAaHUS, Kak CO CTOPO-
Hbl d-0-MMHEHA, TaK U CO CTOPOHBI BOABI, NOCTpoeHa (ha3oBas auarpamma Kuji-
KOCTb-)KHJKOCTh TPEXKOMITOHEHTHOH CcHCTeMbl O-o-TIMHEH-3TaHOI-BOAA mpu 293
K. Cornacno OwHOZanbHOM KPHBOM YKa3aHHOM TPEXKOMIIOHEHTHOW CHCTEMBI,
MOXKHO yTBEpXKIaTh, 4TO BojHAs (haza BIIIOTH 10 55%, a muHeHoBas ¢aza 1o 25%
COJIEpKaHMsl 3TAaHOJIA, MOTYT OBITh MPUHATHI 32 OMHApHBIE PacTBOPHI. Jpyrumu
CIIOBaMH, N00aBlieHHE 3HAYMTEIBHBIX KOJIMYECTB 3TAaHONA K IBYyX(a3HOH cucTeMe
d-o-mUHEH-BO/Ia HE TIPUBOJMT K 3aMETHOH B3aWMHON PaCTBOPUMOCTH BOJBI H IH-
HeHa. [loaToMy cocTaBbl CONMPSIYKEHHBIX PAaBHOBECHBIX (ha3 BepXHEH MMHEHOBOU U
HUKHEH BOJHOM, B YKa3aHHBIX IpejefaX COJepKaHUs 3TaHOJa, MOXKHO OIpese-
NMTH TIO 3aBMCHMOCTH TIOKasaTens mnpernomnenus (kpupas n3’ = f(C,.)) umm
mwiotnoctu (kpuBas p2° = f(C,,)) OT conep’kanus STHIOBOTO CHHPTA B COOTBET-
cTBytomux (azax (pacrBopax). IITOTHOCTH W TOKa3aTedh MPEIOMIICHUS BOIHBIX
PacTBOPOB 3TaHOJAa XOPOIIO M3YYEHHI, IIOATOMY MBI TOJIH30BAIUCH PE3YIbTaTaMU
3TUX HccienoBaHui [3-4]. B mumpokoM HHTEpBane KOHLEHTpauuid ObLIM MPUTO-
TOBJICHBI PACTBOPBI 0-a-MIMHEHA U 9TaHOJIA, JJIsl KOTOPBIX OBUTH OMpPEACNICHBI IIOT-
noctu (p2°), nokasarens npenomnenns (n3’) u BeaMYMHA yriia BpaIeHHs TLIOC-
KOCTH TIONSApHU3aIuu cBeTa Tpy D-muaun Hatpus (aZ®). s momydeHHbIX pacTBo-
poB 6buTH BeIuMcieHs! yaensHoe Bpamenue ([a]3’), mombaei o6vem (V20), a
Takke M30BITOYHBIH MOJNBbHBIA 00beM (V). AHanus mMOMydeHHBIX pe3yIbTaToB
MOKAa3bIBAET, YTO YKa3aHHas OMHapHAas CHUCTEMa OTHOCHTCS K CUCTEMaM C JHCCO-
nuanyeil accouuMpoBaHHOro KOMIOHeHTa. [locie onpenesneHus conepKaHus 3Ta-
HOJIA B CONPSDKCHHBIX PAaBHOBECHBIX NHHEHOBBIX (Cp, MOJIb/JI) W BOIHBIX

c
(Cy, Mosb/n1) dasax MOCTpOeHA KPHUBas 3aBUCHMOCTH c_W = f(Cy). Habmomaer-
P

C
Cd 3HAYUTCIBbHOC ITIOBBIINICHUC OTHOIICHHA C_W C YBCIMYCHHUCM KOHUCHTpAIUU
P

CIMPTa B BOAHOM (aze, YTO AOJKHO OBITH CBA3AHO CO CTPYKTYPHBIMH M3MEHEHHUSI-
MH B BOIHOM pPacTBOpE. Ananmus KPHBBIX 3aBUCHUMOCTEN napuyrajaIbHBIX MOJIBHBIX
00BEMOB BOJBI U 3TaHOJIa B BOAHBIX paCTBOpPaxX OT KOHUCHTpAIUU CIIMpTaA IO3BO-
JSIET MPENNoJI0KUTh, YTO A00aBJIeHHE HEOONBIINX KOJMYECTB 3TaHONA CTPYKTY-
pupyer BogHy!o a3y, a KOHTPAKLUs, UMEIOIIas MECTO B pacTBOPE, CBsI3aHa C ANC-
coupanueil accouuartoB cnupTa. JloOaBieHHEe 3HAYUTENBHBIX KOJIWYECTB CIHPTA
(~10 MoTbHBIX%) MPUBOAUT K Pa3pyLICHHIO CTPYKTYPbI BOJIHOTO pacTBopa (BO-
Ib1), IPUBOJSIIIEE K 3HAUYNTEIILHON KOHTPAKIIMU PacTBOPOB, UTO, 110 BCEH BEPOST-
HOCTH, IPUBOJUT K 3aMCTHOMY YBCIMYCHUIO XUMHUYCCKOI'0 MOTEHIIHAIa 3TaHOJIa B
BOJHOM (ha3e U, KaK CIEJCTBHUE, JOMOTHUTEIBHOMY IEPEXO1y €ro MOJEKy B IH-
HEHOBBIN cioi. [lomyuyeHO COOTHOIIEHHE, XOpPOIIO ONMCHIBAIOIIEE 3aBUCHUMOCTh
CC—‘: = f(Cy). OnpeneneHpl KOIPPUIMSHT pPACIpPEACICHUsI STHIOBOTO CIUPTa
MEXIy BOJOH M O-0-TMHEHOM M KOHCTaHTa acCOLMALMM dTaHoyia B 0-a-TIHHEHE.
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VY CcTaHOBIIEHO, YTO aCCOIIMATHI 3TAHOJIA B MMMHEHOBOM CJIOC COCTOAT M3 5-6 MoJe-
KyJI cupTa.
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