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1-IITAKJI
1.1. Jloiinxa TyrpucHaa MabJyMOT
Jloituxa Hommu:

V30ex munuoa SIHTM aBJOA SIPUMYTKATHYWIN TaHAeM Kyéuml J3JieMeHTJapu Ba YJapHHU
caMapaJopJIUTrHHU YEeKJO0BYH IJIeKTPOH-KOBAK TAIIMII KapaéHaapu

pyc munuda 1lonynpoBOJAHUKOBBIE TaHAEMHBIC COJHEYHBIE JJIEMEHTHI HOBOTO
MOKOJICHUS ¥ TPOIIECCHI IIEPEHOCca JIEKTPOHOB U JIBIPOK, OTpaHHUYMBaIONINE X Y((HEKTUBHOCTh

1.2. ®an iiyHaanmum: TeXauka Gannapu

1.3. Kanur (Tasiny) cy3aap (kamuaa 10 ta cy3)

y36ex munuda QranouMaHWH, TUTMEHT, KYyE€II JJIEMEHTH, OPraHuK SPUMYTKA3TU4
HOJIMMEP MaTepuasuiap, MmoJuMep, MoMuaHuInH, rpaden okeuan, Tutan (IV) okcun, doroanon,
doTokaranuzarop, maddod muma.

pyc munuoa  (prarouvaHuH, T[UTMEHT, COJNHEYHBIH OSJEMEHT, OpraHUYecKue
MOJTYIIPOBOTHUKOBBIC IOJIMMEPHBIC MaTepUaIIbl, IOJIMMEpP, IOJIMAHWIINH, OKCHI rpadeHa,
JTMOKCHU]] TUTaHa, GOTOAHO I, POTOKATAIH3ATOP, MPO3PAYHOE CTEKIIO.

1.4. Jloiiuxa annoraunusicu (Abstract) (150 cy3maH omIMacJauru Jo3uM, KyMJIaJaH,
KHCKAa4a JIOWMXAHMHI Ma3MYH-MOXMATH, aMaJIUi aXaMHUATH, MaB:KyJ MyaMMOHU HJIMMIi
€YHMMMHHM TABMHMHJIANI BA XaJ1 ITULIIHUHT 10J13ap0/Iuria 0aéH dTHIMIIN JI03UM):

PecniyGnukamMu3a axoiii COHM Ba MIUIA0 YMKAPHUIN XAKMUHUHT OmKO Oopuiu cabadiu
sHeprusra O6ynran tanad xaM WunnaH Wuira optud 6opMoxaa. X03upru BakTJa SHeprus OuiaH
O0FNIMK OyNraH MyaMMOJIApUHU XaJl 3TUIIJIa HT camapanu OynaraH edumiapiaH Oupu Oy Kyém
sHepruscuaan ¢oinananumaup. Iy ca®abmu Ky€m sHeprusick ap30H Ba 3KOJOTHK TO3a
pecypcnapaad o6upu 0ynu0, HOOPraHUK Ba OPTaHUK SPUMYTKA3THY MaTepualljiap acocuia ap30H
Ba MCTUKOOJUIN KY€ 3JIEMEHTJIAPUHU OJIMIL MyXHUM aXaMUsT KacO 3TajIu.

by ©Oopama spuMyTka3ruy mNoOJUMEp MaTepuajuiap, METaul Ba MeTajyIMac aTromiiap
cakyaral ¢raqouMaHuH OYEK Mojjianapura acocliaHraH KyE€Il Hypiapura ce3rup OYExmapiaH
OJIMHFaH KyE€ll JJIEMEHTJIApXM XO3UpJa MaBkKyJ Ky€ll »JJeMEHTIapu W4YMJa Y3WHUHT
MOCJIAIIyBYaH COJJAA TY3WJIMIIH, JKOJIOTMK TO3AJIUIH, MKTHCOAMM CaMapalopiurd, TEXHHUK
KUXATHaH xaBQCu3nuru Typaliau CYHrd HwuUlapa MaBkyJd HOOPraHMK Ba OpraHHK
APUMYTKa3rMd MOJJAJIap aCOCUAA CYNIEPHAHOKOMIIO3UTOpJIAp XOCHJ KWINII Ba YJIapHU WUHAWH,
TaNIMHA OKCUIJIADUHUHT YPHUHU OOCYBUM SPUMYTKa3ruy OUpUKManap cudaTuia WIUIATUIIra
anoxuga 3pTHOOp Oepunmokia. Iy »xuxaTnaH, aHWIMH Ba (TaNOIMAHUH acocuaa KyEmr
HypJlapura Cce3rup SpuMyTKa3rud OVEK MoiajapHH WNUIA0 YUKApHII YYyH HWKTHCOIUN
KUXATJAH CaMapalld Ba HKOJIOTMK TO3a TEXHOJOTHMSUIApHU sIpaTull, yjaap €paaMuja Kyeml
AIIEMEHTJIApY  KOHCTPYKLUHUSJAPUHUHT  OKCIUTyaTallMOH XOCCAJapuHU  AXmmiam  Oyiinda
dbyHaaMeHTanb TaJKUKOTJIAPHM VYTKAa3UIl XaMmJa OJIMHTaH HaTIKAJIApHU WIMHK acociaml
no3ap0 xucoOmaHaIH.

1.5. Kyrniaérran HaTusKajaap Ba YJAPHUHI aXaMHUATH (KYTHJITaH HAaTHKAJIAp Ba
YJIAPHUHT WIMMI Ba MOKTUMOM aXaMHUSATIa 3TAJINITH, PesKATAIITHPWITAaH HATHKAJTAPHUHT
JKaXOH MHUKECHIArU TAAKHKOT HATHXKAJIapura MYBO(UKJINTH, Joiinxaaa
PeXKAJAMTHPWITAH HATWKAJAPHUHT UKTHCOAMI Ba WKTHMOHMH coxajapaa amMaamérra
TATOUK 3THII UMKOHUSITJIAPH):

wiavuii (150 Ta ¢y3) aHunuH Ba QTATONMAHUH acoCUaa KyEIl Hyplapura ce3rup 0yEK
MOJaNap CUHTE3W Ba CHHTE3 >KapaHUHHHT MakOyNl apouTiapu aHukKiaHaau. OIuHTaH



HOOPTraHMK Ba OPraHUK SPUMYTKA3THIIl MaTepUaUIapDHUHT TapKUOW, TY3WIWIIH Ba (PU3UK-
KUMEBUM XOCCaJapUHHU TAAKUKOTHUHI 3aMOHAaBUW yCyJulapu €paaMuia ILIyHUHTOAEK, Yb-
CHEKTPO(OTOMETpP Ba BOJIBT-aMIIep TaXJIWJI HATHKAJAPHUIAH yIAPHUHT ()OTOCCHCHOUTN3ATOPIIHK
XYCYCHSTIAPUHHA TAJIKUK KwinHamu. Kyém Hyprnapura ce3rup OYEKiIap acocuaa HIUTAWIUTaH
Ky€ll 3JIEMEHTJIAPUHUHT TY3WIMIIKA Ba WILIANl NPUHIMION WIMUA Ba Ha3apui >KuXaTaaH
acoCJaHaJu.

Onub Gopunaérran UIMUN UIAAH KYTUJIAJAUraH HaTHXKalap MIyHJaH nOOpaTKU, aHUIUH
Ba (TAJONMAHUH acOCHUJA OJHMHIaH SPUMYTKA3TU4 TOJUMEP XamJla METaJOKOMILIEKC
NUTMEHTIap WUIUIA0 YMKWIAIW, OJMHTaH SHCH TapKuOIM spUMyTKasrud OYEK Mojjanap Ba
doTokaranM3aTop acocuaa OJIMHTaH KyWIAHWII Ba TOK Ky4d KHHMATIapH IIyHUHTJICK,
SPUMYTKA3yBUYAHIINK, ONTUK, (OTOKOHBEPTALMS XOCCAIAPH JKUXATHIAH HIUIA0-4MKapUIIIa
MaBXyJ KpEeMHHH acocujaru KyE€ll IMaHellapy acoCHJa OJMHTaH TOK Ky4d Ba KyWIAHMII
KuiMaTiapy OWiIaH TaKKOCJIAaHA/IW, OJIMHTAaH (OTOCEHCHOMIM3ATOPINK XYCYCUsITHTa ATa OyIraHn
APUMYTKA3rud NUTMEHTIap Epaamuaa KyE€m sHeprusicuian (oToHnapHu (HOTOKOHBEPTALIUS
KWWl  YCy/Ulapu UWOUiad 4YMKWIagM XaMaa WiIMHA —acocnad  Oepunianu, JoWuxana
peXanalTUPUITaH HATHO)KaTapHU amanuérra TaJ0uK STUII YUYyH TaAKUKOTIIAp pekacu Hiuiad
YUKUJIAIH.

TexHoaoruk (150 Ta ¢y3) Jloliuxanum amaira  OMIMPHUIN  HATHXKACHJA
(OTOCCHCHOUIN3ATOPIMK XYCYCHSITHTA 3Ta OYyJIraH SpUMYTKAa3TWd MUTMEHTIAp OJUII, Yiap
épnamuia EpyFIIMK HYpH Ba KyEll dHEprusicu/ian (poToHJIapHU (HOTOKOHBEPTAIMS HATHXKACH]IA
TOK Ky4d Ba KyWIaHUIIAPHU XOCHUJI KWIMII yCyJJIapy xamaa 0YEK-ce3rup Ky€eu sJeMeHTIIapuia
KyBBaTJIap XOCHJ OVIHII *KapaHIapuHU TaJAKUK STHUIIHUHT aHUKJIAHTaH KOHYHUSTIAPU XaM[a
WIMHA  acoclaHTaH Xyjlocamap pecnyOnukamusna wiM-(GaH Ba  TEXHOJOTHUSIIAPHU
PUBOAIAHTUPUIIHUHT «KUME TexHONOrusgapu Ba HAHOTEXHOJOTHsIAp Xxamaa «DHEepreTuka,
SHEPrus Ba pecypclapHH TeXall» yCcTyBop HyHanmumm Oyiinua Oenruianrad BaszudamapHu Xxai
ATHINTA UMKOH Oepaju.

wKTuMouii-ukrucoauii (150 ra cy3)
TUKOpaTJIamTHpuII ucTukootapu (100 Ta cy3)
HHTEJVIEKTYAJ MYJIK IPATHIIIHUA BAa YHH XHUMOsI YopaJjapu 6yiin4ya pe:xka (50 Ta cy3)

1.6. MWMxpounm TAIKWJIOT Ba JIOHHXa HINTHPOKYUJIAPDUHHMHI  JIOWHXAaHH
O0askapuIIIard HMKOHHMATH BA YCTYHJIUTH:

Yy noiinxanu amainra ommpuinga TepMus 1aBiaaT yHUBEpCUTETH KUME (pakynbTeTHIa
WIMHH canoxusr erapiu. 6 Hadap dan gokropu, nmpodeccop 11 Hadap pan HOM30aH, Dancada
JOKTOpJIapH, JOICHTIAp MaBXyl, IIyHUHTACK, 20 Hadap NOKTOpaHTIap, 5 Hadap MyCTaKWI
TaJAKUKOTUYMIIAp, 5 Hadap cTaxkép TagkuKoTdmiIap (paxkyabTeT Kadeapanapuia UIMUN-TAAKUKOT
UIUTapuHA  OakapMmokaanap. Jloiimxanum amanra oOmMpHUIN YyYyH 3apyp Oymaguran ac6o0-
yCKyHaJap, WiIMHIA agabuériap Ba Kypuiamaiap eTapiiu.

HlyHuHraek, JoWuMXa MINTHPOKYMWIApHM XHUTOH Xank pecnyOnukacuHUHT CUHHMH
maxpuaard XuTo (annap akageMusiciHUHT L{uHXxail Ty3nu kynnap MHCTUTYTHAA OYIM0 YTran
spuTManap KuMmécura OaFunuiaHraH 36-Xankapo KoH(pepeHUusicH, POCCHUSHUHT HIMHIA
MapKazjiapuja aHbaHaBUW Xojiga Xap 3 Huinga YTkazwia€TraH IUIaTUHA MeETalllapu Ba
ONTHHHUHT KUMECH, aHAIMTHKACH Ba TexHojoruscura Oarunuianran V.M. YepHsieB Homugaru
Xankapo KoH(pepeHIus, YKpanHaja aHbaHaBUi YTkaswnaauran «HoE€0 Ba Hoaup meramiapy
XajaKapo KOH(epeHIIHACH, KOOpAUHALIMOH KUME oyitnua XaJaKapo Uyraes
KOH(epeHIMsUTApUHUHT (Hha0JT UIITUPOKIHIIAPUIHP.



1.7. JloinxaHu MOJUSAJIAIITHPUIN XAKMHUHHMHI (Cypajran MaOJaFrHUHI) HWLIap
Oyiinya TakcMMOTH (MJIH. cyMIa KypcaTwiaad, OyHAa JIOHHXaHH aMaJra OIIMPHIN
MY/JJIATH KYJra KHPUTWIKHIIY PeKAJAITUPWITAaH WIMHI HaTHKA(JIap)daH KeJud YMKKAH
X0J1/1a acocj1ad OepuJInIM JI03UM):

Ooupunum innaa (2024 i.) — 750 miH. cym,

uKKUHYM Hunaa (2025 i.) — 750 muH. cym,

yunHuM duiga (2026 i.) — 750 mutH. ¢y,

TypTrHYM Wunga (2027 #.) — 750 muH. cym.

1.8. Wammii xamoa Tomonmaan Web of Science éxkm “Scopus” xaaxkapo
MabJIyMOTJap 0a3acmia  WMHAEKCJIAHTaH  XOPWKHH  Hampaapaa  4Yom  JTHIIM
peKaJalTHPHITaH WIMMIE MaKosajaapu conn: 10 Ta.

No Kypnan Homu OBI0H KUJIHUII BaKTH Maxonaniap
COHHU
1 | International Journal of Engineering Trends and | 01.01.2023-31.12.2024 4
Technology (IJETT)
2 | Chemistry & Chemical Technology 01.01.2024-31.12.2025 2
3 | Glass Physics and Chemistry 01.01.2025-31.12.2026 2
4 | Solar Energy Materials and Solar Cells 01.01.2026-31.12.2027 2

(JIolimxa HaTW>XKalTapuMHM YOIl ITHII yYyH MYJDKaJulaHa€TraH WIMHI Hampiap Xakuzaa
MabayMoOT, 1y xymianaH, “Web of Science ”, “Scopus” mabiymoTiap 0asacuaa WHIECKCIaHTaH
Hampiap, MOIYHUHTJEK, MakKojia, ImapX, MoOHorpadus €ku OomKa TypAard Hamp HIIIapu
Kypcatuiann).

1.9. Jloiiuxanu amajira OomIMPHMII YYyH MJIMMI Ja0opatopusi 6azacm Ba MaBXKyJ
wiMuii uHdparty3wiMa o0beKkTaapu TyFpucuaa mabjaymor (200 Ta cy3gaH ommMacauru
JIO3UM):

Tepmu3s naBnaT YHUBEPCUTETUHUHI YKYB Ba WIMHUH Jja0opaTopusuiapyd 3aMOHaBHM
MmeOenap Ba >kuxo3nap Omnan xkuxo3znanran: UK-®dypwe cnekrpomerpu, Paman cektpomerpu,
EMC-30PC-UV Ba UV755 criekrpodotomerpriapu, AD-4/8 aBTomMaTk CyB AUCTUILIATOPHU, BD-
4 owmuctwmstop, YHB 32n xyputnm mkadu, DG-66 maGoparopus TETHPMOHH, KHUYUK
Vimgamum  9nekTp ueHtpudyracu, kamopumerp, MS7-HS55-PRO  marHuT apanmamraprawim
KA3IUPHII TUTMTACH, aBTOMATUK THTPATOpP, aBTOMAaTHK pedpakromerp, mydenp ned, Y D-1240
cnektpometpu, nomspumerp, AbBC 120-4, ZEC-21 ananutuk Tapo3wiapu, KOHAYKTOMETp, ra3
xpomarorpadu, komnaktiu YCBb cnekrpomerp, aTtom-aOcopOumoH crektpomerp, ['a3
xpomarorpadpu  “Xpomatek-Kpucramn 90007, pakamnu mukpockorn: BioBlueBB.4259,
MertannorpaduxiudpoBoit MHUKPOCKOIT: iScope IS.1053-PLMi, WNuBeptupnanran
metautorpaduk mukpockor: Oxion Inverso OX.2653-PLM, kyputum mkapu MST-55, mypunu
mkap MCO-150, NEVO QTZ wmyden mneunm, Buckozumerp, BDVES roxopu OGocumim
naboparopus peaktopu, THBRV-187.5DX 6punens, pokBeil Ba BUKKepc OYiinda yHUBEpCab
tBepaomep, ELCOMETER-510 aBromatuk  aaresumerp, TUDS00  ymapTpaToByHDIH
nedexrockon, TA-lab Bomprammepomerpuk ananusaropu, ITI-60 cuaXpoH TepMoaHamu3arop,
EDX-8100P sueproaucnepcuod peHTreHOPITYOPECIIEHT CIIEKTPOMETP.



https://www.scopus.com/sourceid/21622?origin=resultslist

1.10. Jloiinxa noupacmaa wirapu Oakapuiaran/daxapuiaérran  QynaaMenTad,
amMa/iuii BA HHHOBALHOH JIOHHXA/IAD HATHKAJIAPH TAXJAHIH (JT0iMXa J0HpacHIa HITapH
TPaHT acocuaa Joiiuxa daxapuiaran 6y/ca — yHHHT HaTHRAaIapu (MIMHI acociapH), ymoy
J0iiHXa oHpacHaa (aKAPHIMINH PeRAJTAMTHPHITAH HIMHI TAIKHKOT HATHARAJIAPHIAH
Gapran KuxXaTIapH AaHUK 0aéH YTHIIHINN J1030uM, 500 Ta cV31aH OIIMACTHTH JT03HM):

2012 #unnuuur 1 seBapuaan Oepu ywidy jgadoparopusia Kyliuaarn wiMuii-amanuii Ba
dbynaamenTan 1aBiar rpaHTiapH 0axapuint KeJIMHMOKA:

1. 2012-2014 #unnapaa  “3amoHaBHi  spo — ¢usukaBuil MeToiap épaamuia
THIPOMETAIYPrus KOPXOHAlapd 4YMKHHAHM OJPHUTMadapd TapKUOMJIaru HOAMP MeTa/LIapHH
KOHIEHTPJIAIIl Ba aKpaTHIl MaB3yCHIal'd aMaliuii oinxa.

2. 2012-2016 #nnnapaa “Typraamum asor Ba Qocpop OHpHKManapd acocuaa OMHAp
SKCTpareHT/1ap CHHTE3W Ba YJIAPHHHI HOAMP MeTa/liap OWJIaH KOOPAMHAIMOH OMpHUKMasapu™
MaB3ycH1ard GyHaaMeHTall JIoHuxa.

3. 2017-2020 #unnapaa OT-D7-34-connu “Kommeke XOCHII KHIIYBYM T10IH(YHKIMOHAT
MOHHUTIAp CHHTe3M Ba ynap €piamuia 6an3n d-MeTa/UlapHH @KpaTHIIHHHT HazapHii acociapu’
MaB3ycH1ard (yHJIaMeHTall JAaBjaT IPaHTH.

4. 2018-2020 iinmnapaa 113-20170926176-conn “CypxoHmapé BHIOATHAA €POCTH LIVP
CYBJIapH TapkHOHWIard Hoj Ba yHWHT OMpHKMAaTApHHU aKpaTHO OMUII MaB3yCHIArH MaKcaln
amMaTiii /1aBjiaT rpaHTH.

5. 2021-2023 #unnapaa A-OT-2021-21 “Munepamiamran KyByp. GHTHHT, HaHel Ba 1oJl
KoTuiamaiapu uiiad YAKHIIHUHT WHHOBAIIHOH TEXHOJIOTHSICHHH SPAaTHII™ MaB3yCH/Iard aMasiuii
JaBiaT rpaHTH.

6. 2021-2022 jimamapna  M3-2020022918  “Maxammmii  xomawénap — acocHia
nomuBuHuixnopuvtan  ([IBX) Oyromnap wuumuiad uumkapuil TEXHONOTHSIAPUHH — SpaTHIN
MaB3yCH/lard HHHOBAIIMOH /aBJIaT I'PaHTH.

7. OnTuHcol Tymanuaa “basanT MHHepaan acocHaa IOKOPH Japakana TYJIAMpHIraH
FOKOPH Xapopatra Yh/Iam/Ii Ba MEXaHHK MYyCTaxKaM KOMMayHITapHU HIuial YyuKapum.

8. Ontuncoit Tymanuaa “Hedr-ra3 canoarn yukvHIMCH OYIraH OJTHHTYTYPT acochaa
aBTOMOOMI HYITapH #¥1 YM3UKIapH yUyH NONUCYIb(GuI noauMep 6YEkap uniiad unkapui ™.

9. OaruHcol Tymannaa “Maxaumii XoM aménap acocuia CyB Ba MHHEpAl pecypclIapHH
TEKOBYH, FOKOPH OYKyBuaH Ba OMonapyalaHyBYaH THAPOreliap UILIad YuKapy .

10. Onrtuncolt Tymannna “Hedr-raz caHoatm KOpXOHAIApH YMKHHIM OITHHIYTYDPTH
acocH1a MOJM(HKALUSAJIAHTaH ONTHHTYTYPTIIH OETOH MaxXCy/IOTIapHHK HITal YHKapHin”.

Jloiinxa paxéapn Ba WKPOYH TAIKHIOT pax6apyu KyiiH1aruJapHu TacAHKIAiim:

-JI0iiHXaaa Ky3/1a TyTHJIraH HIMHH HaTHXKATAPHUHT KYJra KHPUTHIIMIIH TAbMHH/IAHAIH Ba
akpaTuiajnrad Madnariap makcaara MyBouK capdiaHanu;

-710HKXa MasMyHaH Oolka noiuxanap Ounan OUp XWI smac, OUp BAKTHHHT V3HJa HIMHI
KamrapMmasiap Ba OolIKa TallKUIOTIAPHUHT TaHJIOBIApHTa TaK/IUM dTH/IMAraH;

-710HHXa/a JaBiaT CHpu OYiraH éku VY30eKHCTOH PecryGIMKaCHHMHI KOHYHUHIMIHIA
MyBOQUK MyXoasa KWIMHAIHTaH, YCK/IAHTAH MabiyMOT cudatuaa TacHH(IaHTaH
MabJIyMOTIIap MaBKy/l 3Mac;

-TIOHHMXdaHH amajra OIIUPUII Ba TIP3

MadnariapuaH  Makcauiu  (hoiananui
BARE TAM STHJIA/IH.
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: . https:doi.org/10.6060/ivkkt.20226509.6626. Roeva N.N.
spectroscopy and scanning
electron microscope.
"Synthesis and Research of " International Journal of Engineering Gafforova Sh.,
Sorbent Based on Sodium | Trends and Technology, vol. 70, no. 11, pp. | Dzhalilov A.T.,
7 Metalsilicate and Thiourea 99-105, 2022. Crossref, Sottikulov E,
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https:doi.org/10.31838/ech/2022.11.11.018.
Study of metal sorption b Umirova G.A.,
covszlilently immotF;iIizedy Journal of ChemChemTech-Kypman xemm Kornilov K.N.,
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Jloitnxa pax6apu um3ocu

Mm3zomnanran cana 09.09.2023 ii.
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Pervaporation //Membranes.2022.12(10),967
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6. Plisko, T.V., Burts, K.S., Bildyukevich, A.V. Development of High Flux
Nanocomposite Polyphenylsulfone/Oxidized Multiwalled Carbon Nanotubes Membranes for
Ultrafiltration Using the Systems with Critical Solution Temperatures// Membranes. 2022.
12(8),724

10


https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57216909676&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57041098000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6603132570&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85153874020&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85153874020&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/94216?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56654926500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85152860498&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=1&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85152860498&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=1&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85152860498&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=1&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/54222?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55749877000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57258275700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57257949300&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57216909676&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57213995288&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57213995288&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85140297096&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=2&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85140297096&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=2&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/14292?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55893584100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56654926500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85140915660&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85140915660&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85140915660&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=3&citeCnt=3&searchTerm=
https://www.scopus.com/sourceid/94216?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57203638226&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57927596900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=26643223200&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85139863481&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85139863481&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85139863481&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/sourceid/76627?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85137320366&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=5&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85137320366&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=5&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85137320366&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=5&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/94216?origin=resultslist

7. Burts, K., Plisko, T., Dmitrenko, M., (...), Ermakov, S., Penkova, A. Novel Thin Film
Nanocomposite Membranes Based on Chitosan Succinate Modified with Fe-BTC for Enhanced
Pervaporation Dehydration of Isopropanol//Membranes. 2022. 12(7),653

8. Burts, K.S., Plisko, T.V., Prozorovich, V.G., (..), Ivanets, A.l., Bildyukevich, A.V.
Modification of Thin Film Composite PVA/PAN Membranes for Pervaporation Using
Aluminosilicate Nanoparticles // International Journal of Molecular Sciences, 2022. 23(13),7215

9. Zhang, X.,Jiao, C. Li, X., (...), Bildyukevich, A.V.,Jiang, H. Zn ion-modulated
polyamide membrane with enhanced facilitated transport effect for CO2 separation// Separation
and Purification Technology. 2022. 292,121051

10. Burts, K.S., Plisko, T.V., Bildyukevich, A.V., (...), Kujawa, J., Kujawski, W.
Development of dynamic PVA/PAN membranes for pervaporation: Correlation between kinetics
of gel layer formation, preparation conditions, and separation performance// Chemical
Engineering Research and Design. 2022. 182, c. 544-557

11. Burts, K.S., Plisko, T.V., Prozorovich, V.G., (...), Ivanets, A.l, Bildyukevich, A.V.

Development and Study of PVA-SiO2/poly(AN-co-MA) Dynamic Nanocomposite
Membranes for Ethanol Dehydration via Pervaporation/ Membranes and Membrane
Technologies, 2022. 4(2), c. 101-110

12. Dmitrenko, M., Kuzminova, A., Zolotarev, A., (...), Bildyukevich, A., Penkova, A.

Modification strategies of polyacrylonitrile ultrafiltration membrane using TiO2 for
enhanced antifouling performance in water treatment// Separation and Purification Technology.
2022. 286,120500

13. Matveev, D., Vasilevsky, V., Volkov, V., (..),Volkov, A., Bildyukevich, A.
Fabrication of ultrafiltration membranes from non-toxic solvent dimethylsulfoxide:
Benchmarking of commercially available acrylonitrile co-polymers /lJournal of
Environmental Chemical Engineering. 2022. 10(1),107061

14. Burts, K.S., Plisko, T.V., Bildyukevich, A.V., (..), Lipnizki, F., Ulbricht, M.
Development of polysulfone ultrafiltration membranes with enhanced antifouling performance
for the valorisation of side streams in the pulp and paper industry//Colloids and Surfaces A:
Physicochemical and Engineering Aspects. 2022. 632,127742

15. Burts, K.S., Plisko, T.V., Sjolin, M., (...), Lipnizki, F., Ulbricht, M. Development of
Antifouling Polysulfone Membranes by Synergistic Modification with Two Different Additives
in Casting Solution and Coagulation Bath: Synperonic F108 and Polyacrylic Acid // Materials.
2022. 15(1),359

16. Dmitrenko, M., Kuzminova, A., Zolotarev, A., (...), Bildyukevich, A., Penkova, A.
Novel pervaporation membranes based on hydroxyethyl cellulose/polyvinyl alcohol modified
with fullerene derivatives for enhanced isopropanol dehydration// Journal of Materials Research,
2021 36(24), c. 4986-5001

17. Burts, K.S., Plisko, T.V., Bildyukevich, A.V., Penkova, A.V., Pratsenko, S.A.
Modification of polysulfone ultrafiltration membranes using block copolymer Pluronic
F127//Polymer Bulletin. 2021. 78(11), c. 6549-6576

18. Plisko, T., Karslyan, Y., Bildyukevich, A. Effect of polyphenylsulfone and polysulfone
incompatibility on the structure and performance of blend membranes for ultrafiltration,
Materials. 2021. 14(19),5740

19. Dmitrenko, M., Kuzminova, A., Zolotarev, A., (...), Ermakov, S., Penkova, A. Novel
high flux poly(M-phenylene isophtalamide)/tio2 membranes for ultrafiltration with enhanced
antifouling performance// Polymers.2021. 13(16),2804

20. Plisko, T.V., Bildyukevich, A.V., Zhao, L., (...), Volkov, V.V., Huang, Z. Formation of
polysulfone hollow fiber membranes using the systems with lower critical solution temperature //
Fibers. 2021. 9(5),28

21. Hliavitskaya, T., Plisko, T., Pratsenko, S., (...), Rodrigues, G., Sjolin, M. Development
of antifouling ultrafiltration PES membranes for concentration of hemicellulose// Journal of
Applied Polymer Science. 2021. 138(17),50316

11


https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56156300400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56654926500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85133302182&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=6&citeCnt=10&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85133302182&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=6&citeCnt=10&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85133302182&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=6&citeCnt=10&searchTerm=
https://www.scopus.com/sourceid/94216?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56015115000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=24070806000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85132970876&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=7&citeCnt=4&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85132970876&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=7&citeCnt=4&searchTerm=
https://www.scopus.com/sourceid/25879?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57222634706&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=36008702500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57276919200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=25651412400&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129369995&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=8&citeCnt=4&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129369995&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=8&citeCnt=4&searchTerm=
https://www.scopus.com/sourceid/14292?origin=resultslist
https://www.scopus.com/sourceid/14292?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55567000100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7003915712&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129333426&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=9&citeCnt=5&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85129333426&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=9&citeCnt=5&searchTerm=
https://www.scopus.com/sourceid/16411?origin=resultslist
https://www.scopus.com/sourceid/16411?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56015115000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=24070806000&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85128967103&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=10&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85128967103&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=10&citeCnt=7&searchTerm=
https://www.scopus.com/sourceid/21101062811?origin=resultslist
https://www.scopus.com/sourceid/21101062811?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56156300400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56254889800&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55893584100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123081990&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=11&citeCnt=20&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123081990&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=11&citeCnt=20&searchTerm=
https://www.scopus.com/sourceid/14292?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57211603530&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55558082600&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57206284073&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55959940700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121969648&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=12&citeCnt=10&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121969648&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=12&citeCnt=10&searchTerm=
https://www.scopus.com/sourceid/21100255493?origin=resultslist
https://www.scopus.com/sourceid/21100255493?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55887241900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7003676839&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117783525&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=13&citeCnt=4&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117783525&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=13&citeCnt=4&searchTerm=
https://www.scopus.com/sourceid/26589?origin=resultslist
https://www.scopus.com/sourceid/26589?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57190063081&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55887241900&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7003676839&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85122943117&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=14&citeCnt=11&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85122943117&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=14&citeCnt=11&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85122943117&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=14&citeCnt=11&searchTerm=
https://www.scopus.com/sourceid/76627?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56156300400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56254889800&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55893584100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120316480&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=15&citeCnt=2&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120316480&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=15&citeCnt=2&searchTerm=
https://www.scopus.com/sourceid/21161?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57207939934&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6603132570&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094172865&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=16&citeCnt=8&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85094172865&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=16&citeCnt=8&searchTerm=
https://www.scopus.com/sourceid/21445?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55772684200&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57203620705&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6507565701&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85116104616&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=17&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85116104616&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=17&citeCnt=7&searchTerm=
https://www.scopus.com/sourceid/76627?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56156300400&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56254889800&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55893584100&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=56654926500&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=14062446100&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85113635374&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=18&citeCnt=5&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85113635374&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=18&citeCnt=5&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85113635374&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=18&citeCnt=5&searchTerm=
https://www.scopus.com/sourceid/54222?origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85106620246&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=20&citeCnt=7&searchTerm=
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22. Rozhdestvenska, L., Kudelko, K., Ogenko, V., (...), Zmievskii, Y., Vishnevskii, O.
Filtration Membranes Containing Nanoparticles of Hydrated Zirconium Oxide—Graphene
Oxide// Springer Proceedings in Physics, 2021. 246, c. 757-771

2.10. Mnimuii JoiinxajapHu 00IIKAPHUII BAa YHH aMaJira OIUpUII 0yiiuda Taxxpuodacu
(HaTHIKAIOPJIMKKA 3pUIIMII OyiiM4Ya JJoiiuxa paxOapuHUHI €éHAalIyBJIApH, CYHITH 3 MM
MoOaiiHuAa Oa)kapuJira Jioiuxajaap (TalIKUJI0T) HOMH, PaKaMJIapy Ba MyIJaTH, aMaJira
OIIMPHIL/IA IPUIIWITAH MyBadpakusaTaap) — (kamuaa 1000 Ta cy3).

3asiska bBPOOU X18M-044 (2018 r.) «HoBble MemMOpaHHBIE MaTepuaabl HAa OCHOBE
nommdGupcynbhoHay, Mmoaaepk aHa, MPOeKT ycrnemHo 3aBepimieH B 2020 r. JlaHHBIA MPOEKT
HalpaBJieH Ha pelIeHHe NpoOJIeMbl CO3JaHHMsI HOBOTO TOKOJEHHSI BBICOKOA(D()EKTUBHBIX
yIbTpauIbTPAIMOHHBIX ~ MeMOpaH Ha  ocHOBe  mnomuddupcyinbpoHa,  00JIaTarONINX
yIy4IIEHHBIMA TPAHCIOPTHBIMU XapakTepucTukamu (0Oojiee BBICOKOW MPOHUIIAEMOCTHIO,
3aJIep>KUBAIOIIEH CIIOCOOHOCTBPIO U CEJIEKTUBHOCTHIO). JIaHHBIM TPOEKT HE CBSI3aH C
MOJIyYE€HUEM YJIbTPa- U HAHO(QUIBTPALIMOHHBIE MEMOPAHbI HA OCHOBE alleTaTa LEJUII0JIO3bI.

3asBka X21M-009 (2021 r.) «HoBble ruapodoOHBIE KOMIIO3UITMOHHBIE MEMOPAHBI /IS
OYUCTKH CTOYHBIX BOJ OT HE(QTENPOIYyKTOB W MEMOpPAHHON OKCHUTeHAlun» (PyKOBOIUTEINb -
I'neBunkas T.A.) noanepkana, npoekt 3aBepuieH 31 mast 2023 r. JlaHHBIM IPOEKT MOCBSILEH
pa3paboTke MeTo0B TuaApo(oOHU3aUN CETCKTHBHOTO CIIOS YIbTPAaQHIbTPAIMOHHBIX MEMOpaH.
C MOJIyYE€HHUEM YJIbTpa- U HaHO(UIBTPALIMOHHbIE MEMOpaHbI Ha OCHOBE aleTaTa LEJUII0JI03bI.

3asBka X22KM-036 (2021 r.) «Pa3paboTka METOIOB TMONyYeHUS U H3IyUEHUE
CBOWCTB aCHUMMETPUYHBIX IOJOBOJIOKOHHBIX MeMOpaH Il HaHO(QUIbTPAllMM Ha OCHOBE
nonuamuga» (ucronuutens ['nesunkas T.A.), moanepxana, npoekt Oyner 31 okra6ps 2023 r.
JlannbIit IIPOEKT MIOCBSIIIIEH pa3paboTke pa3paboTka MeToJa MOJIy4EHUs
BBICOKOITPOU3BOJUTENBHBIX M BBICOKOCEJIEKTHBHBIX  IOJOBOJOKOHHBIX  TOHKOIUIEHOYHBIX
KOMITO3UIIMOHHBIX MeMOpaH Uil HAaHO(MWIBTPALUU ¢ aHU30TPOIHON CTPYKTYpOH CEIEKTUBHOTO
CJIOSl HA OCHOBE MOJIMAMHU/IA.

3asBka X18MC-018 (2018 r1.) HoBele MemOpaHHBIE MaTepHaibl sl 00pabOTKH
TEXHOJIOTHYECKHX CPEeJl B LIEJUII0JI03HO-0yMaKHOM M MUILEBOM MPOMBIIUIEHHOCTH (MCIIOJHUTEID
I'nesunkas T.A.) nonnepskana, ycnemso 3asepuena 31.03.2020.

3agaska bBPODPU X19M-003: «MoaenbHble KOMIIO3UIIMA HOBOT'O MOKOJIEHUS IJISI TOYHOT'O
JUTHSl METAJUNIMYECKUX U3JIENUIA CIOXKHONW KOHUryparuny» (pykoBoautenb ['amanbpkoBa E.I.),
noJi/iepKaHa.

2.11. MouusanamTupyum aMaJra OWHUPHIAIMIaH MKPOYM TAWKWIOT OWIaH
KYTHJIA€TraH MeXHaT MyHOca0aTu IaKJIM:
OMp BAKTHHHTI y3M/1a YPUHAOULINK ACOCHJA MEXHAT INAPTHOMACH TY3HJIa/IH.

IIMaxcuan TACAHKJIOBYH xyxokat | MP4216844, benapycs PecnyGnukacy,
MabJaymotaapu (cepusicu, Homepu, Kauon éa kum | 20.07.2018, Munck, Oxtsiopckast PYB/]
MOMOHUOAH DepuneaniL)

SAmam MaH3UIH benapyce Mumnuit ¢dannap axanemusicu
(U3UK-OpraHuK KHME MHCTUTYTH
nabopaTopus MYAUPH, benapych

Pecniyomukacu, Munck m. CypraHoBa K.
13-yit. 220072

12


https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=6603493830&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57220806442&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=7004424483&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=55967700700&zone=
https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=36621586300&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85097641918&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=21&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85097641918&origin=resultslist&sort=plf-f&src=s&st1=plisko&st2=t+v&nlo=1&nlr=20&nls=count-f&sid=a005e803c0cd0e2462da8a4876977cb9&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Plisko%2c+T.+V.%22+55772684200%29&relpos=21&citeCnt=1&searchTerm=
https://www.scopus.com/sourceid/21100296235?origin=resultslist

CTUP (MHH) pakamu

Bornanum yuyH Tesiedon, +375 33 302-57-44
IEKTPOH MaH3MJI (e-Man) plisko.v.tatiana@gmail.com

Yy makjira KHpUTHITaH MabJIyMOTJIAPHA KalTa MIVIANLIAPUTa PO3UJIUTUMHHA
oMy IMpaMaH.

MasbiiyMOTHapHU Ba3UpJIMK TOMOHHUJAH KaWTa MWIUIANL, WHFWIL, TU3AMIALITHPUIIL,
TYIUIAI, cakjall, aHUKJIAIITUPHUI, (oiIaJaHuIl, TapKATHIL, apU3aJapHUA AKCIIEPTH3a YIYH
TOMIIUPHIIL, JIOMMXATAp Ba JACTYPJIApPHH SKCIEPTH3aAaH YTKA3UII, TAHIIOB Oyirua Tax THiIui
MaTepuayiap Tanépiiaii, MOMMUTAIITUPUIITAH JacTyp Ba JoMuXaiap paxOapiapu TYFpHUCHIA
MabJIiyMOT/Iap byropTMaun TOMOHUAAH OIIKOP KWJIMHHUIIN MYMKHH.

Tana0B WAPTIapU OUJIAH TAHUIIIUM Ba PO3MMAH.
Jloiinxaga MIITHPOK THINMMHM TACAMKJIaAHMaH

Nmzonanrad cana 09.09.2023 ii.
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AwmanoBa K . o Tepmu3s nasnar STIIAs 7
aTTa WIMUH Oyitnua TYTIJIAN U, WIMHAN )KUXATIaH
Homupa 1974 YHUBEPCUTETH 15
XOJTUM dancada YMYMJIQIITAPAJIH.
JlaBnsaToBHA o
JIOKTOPH, Mag3yHUHT YpraHUIraHInK
JIOLIEHT Jlapa)KaCUHU aHUKJIANIH.
TEXHHUKA basu 3d meramnapu Ba
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JIOLIEHT WIFOP TaXpuOaJapuHU YpraHajy.
TEXHUKA
AnwmuH Ba rpad)eH OKCU/T
IuMypozIos (arnapn T acocuia IpUMYTKa3Tuyd MOJIUMe .E\S) »
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MaKOyJI yCcyJIapu Xamia
q JIOKTOPH, <
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JOLEHT
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Tepmu3 naBnat yHHBepcUTETH

3.2. Kuckaprupuiaran somu TepJlVY

3.3. Marams Taumaarn Homu Termiz State University

3.4. Tamkuamii-XyKyKuii makan Yeras acocuza Gpaoaust k¥peatann

3.5. Myak makiu J{asiar Mynku

3.6. Unopasmii mancybaurn Vsbexncron PecrniyGnukacu Ommii  Tabimw. dan Ba
MHHOBAIMA/IAp Ba3HPIIHTH

3.7. CTUP 201122919

3.8. Mansuau Tepmus waxpu bapkamosn asioa kyuacu 43 yii.

3.9. IOpumk mansuan Tepmus waxpu Bapkamorn asnoa kyuacu 43 yii.

3.10. Tamkuaor paxéapununr gasosuvu, UL

Pextop. Mapaxumos Asazkon Paxumosuy

3.11. Mypozkaar yuys Tejedon tei: : +99876 76 228 0120

3.12. Daexrpon mau3uam (E-mail) termizdu@umail.uz

TamknaoT paxbapu KyiiuIarmiapun TacxuKaaiim:

- TAHIIOB 1ApTAapu OuiaH TaHHIHG YHKaIM, JOHNXa TaHIOB/A FOIMG GYica, TAlIKHIOT
OPK&JIH YHH MOJHMSIAUITHPHINTA PO3HIAK Oepain;

- TAHJIOB XYy’ KKaT/Iapu/ia Oe/IruiIaHran mapTiapra po3HInruH| OHITHpau:

- JI0lMXa pax0apH TYFrpucu/Ia apu3aia KypcaTHiIraH MabjlyMOTIapHH TaCIHK/IaHH;

Jlofinxa  taunopna romub  Gynram  TakAMpaa  WKPOUM  TAWIKMIIOT  KyiHaaru
MaxOypHsTIapHH Y3 3HMMacHra oJ1ajiu:

- WIMHH jkamoa ab3osapu OniaH (Gykaponuk-XyKyKuil éku MexXHaT (My[LIAT/IH MeXHar)
ITapTHOMATAPUHHU TY3HII (JT0HKXa paxOapu Gui1an MEXHAT IIAPTHOMACH TaAKHKOTHH Maco(anan
Typub Oaxapuin 6YHuua 6YIHIIN MYMKHH 3Mac);

- JloiuXa paxOapy posuwiMrd OumaH WIMHIT JkaMoa ab3oNapura JIOHHXAHH awaira
OLUMPHII Y4YH XaK TYJIau;

- Xap #iniM OenrunaHran MyUlatia noiuxa mMabiarapHHUHI MAKCA/UTH HILTATHIHLIN
TYFPHCH/IA XHCOOOT TaKIAMM THILL.

Arap noiiuxaza OMp HeuTa XaMH)KPOUM TAUIKHIOTIAP MIUTHPOK JTaaurad Gyica. yiudy
TAUIKKIOTAAD  (XaMIKPOUMIAp) TYFPUCHIATH MabIyMOT/IAp XaMm HOKOpHAA KYpcaTHira
TapTHOAA KEITHPHIHIIH JIO3HM.

/ Tepmu3s 1aBjaT yHHBEPCHTETH Mapaxumos A.P.
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4-TIMAKJI
Jloiinxanu acocjam (Ma3MyHH)

4.1. Jloiimxaxa XaJ J3THJIMION Ky31a TYyTHJIran uwiMuii myammo (150 Tta cy3man
OIIIMACIIUTH JIO3UM):

PecnyOimkaMu3aa axoau COHM Ba MILIA0 YMKAPHUII XAKMHHHHT OO Oopuim cababiu
sHeprusra 0ynran Tanad xaM Hungan duira optud 6opmoka. Jlyné mamakatiapu, IIyHUHTIEK
Pecny0nukaMu3HUHT XaM SHeprusi OwiaH OOFiMK OYiraH MyaMMOJApUHU Xall ATHILAA HT
camapanu Oynran eunmiapiad Oupu Oy Kyém sHeprusicunan doitnanaaumaup. [y cababmu
KY€l SHEPTUACH ap30H Ba SKOJOTHK TO3a pecypciapiaH Oupu OYnul, HOOPraHWK Ba OpraHUK
SPUMYTKA3TMd MaTepuauiap acocuja ap30H Ba HMCTUKOOIIM KyEIl SJIEMEHTIApUHU SPATHII
MYXUM axaMusT KacO 3Taju.

Hoopranuk Ba opraHuk sipuMyTKa3ru4 OMpPHKMAlIap aCOCUAA OJIMHTAaH KOMIIO3UTIAPHUHT
caMapaJOpJMTMHU OIIMPUI, YIAPHUHT (GU3UK-KUMEBUN Ba OSKCIUTyaTallMOH XOCCaJapuHU
aQHUKJIAIl, UI1ad YMKapuInra KyHuiraH KpeMHHUN acocuaard Ky€l naHeJUIapHUHT YpHUHH O60ca
ONIaJINraH SIPUMYTKA3TU4 MoJuMepiap Ba (rajounaHuH acocuaard OYEK MOAJaNapHU YYUHYU
aBjoJ KyE&mr aJIeMEHTIapu 1e0 IOpUTIIAETraH Ky€m Hypiapura ce3rup OyEkmapmaH Kyemr
9JIEeMEHTIapUHU OJMIAA Kylam Oyiinua KeHr Kyjaamaard WIMHA-TQIKUKOT HIUIapH OJUO
Oopunaau.

JloliuxaHu amanra OMIMPUII HATWXKACHAA SPUMYTKA3rH4 MoiruMep Ba TanonuaHuH OVEK
NUTMEHTIApU €pAaMuia TOK Ky4d Ba KYWIAHUII XOCHJI OYJIWMIIMHWHT Ha3apuil acociapu
apaTuiagu. Yoy jJoinxa acocua Kelakak/a sSHrH TapKUOIN MOJUMED SIPUMYTKA3TUd MUTMEHT
MOJITaJIap CUHTE3 KWIWII YCyJUIapyd Xamjaa yinap épaaMuia KyEemn 3JIEMEHTIAPU OJIMITHHHT
TEXHOJIOTHSICH UIIMUI acOCIIaHTaH X0JIaT[a UIuTad YUKUIIaIH.

4.2. JloiinxanuHr maxkcaau Ba Basudaiapu (1500 ta cy3man ommMaciura 1o3um, 6aéx
TWITaH WIMHA MyaMMOHHM €YMII Y4YyH JIOMHX aMOCH OJiura KyHuwiraH Makcaj o4du0
Oepwiniiy, OyH/aa SHIM UMM HIUIaHMa (MaxCyJIOT/TeXHOJIOTHUS) OJIMIIHA TabMHUHIA0 GepyBun
TEXHUK, TEXHOJOTUK, TEXHUK-UKTUCOANIN camapa(Jiap), KyJira KUpUTUIHIINA peXalalllTUPUIITaH
MyXUM HIMUN HaTWKajgap, sSIHTU MaxcyloT 0o030piapu, SKCHOpTra HYHaITHpPUII Ba HUMIIOPT
VpPHUHU KOIUIAIl, WHTEUIEKTYal MYJIK OOBEKTIApUHHU SPATHUII acocuaa ToBapiap (MaxcyJsor,
Xu3MaTiap) 0o3opuaa MyHOocHO VpuH Jramnamra ouj Bazudanap W3YWI KeTMa-KeTIHKIa
acocliad OepunIm 3apyp):

Ymly noiinxa amanra OLIMPWIMIIN OWJIaH HOOPTaHHWK Ba OPraHUK SPUMYTKa3ruy OYEK
MATMEHTJIap ACOCHIA KYENI JIIEMEHTIAPUHU OJIUII UMKOHUATH SIpaTHIIQIH.

TankuKoTHH Oakapula Kyiunaaurad Bazudanap:

- aHWIMH Ba (ramoruaHuH acocuaa KyEeml HypJiapura ce3rup OYEK Mojjanap CHHTE3U
KWJIUIITHUHT TE3KOp, camapaiy Ba MakOyIl yCyJUIapuHU TaHJIAIIL;

- CHHTE3 KWIMHTaH TapKuOujga KpEeMHHH, MHC Ba PyX cakjgaraH (ramonuaHuH OYEK
MoananapHuHr Yb-cnekrpodoromerp Ba BONBT-aMmep TaXJIWI HaTWXKaTapUIaH yJIapHUHT
(hOTOCEHCHOMTN3ATOPIINK XyCYCUSATIAPUHY TaIKUK KHUJIHIIL,

- OJIMHTaH aHWIWH Ba (TATONMAHUH acoCHIAru OYEK MOJIATapHUHT TapKUOU, TY3HIUIIH
Ba (PU3UK-KUMEBHI XOCCATApUHU TAJKUKOTHUHT 3aMOHABUH yCyJuTapu €paaMuia aHUKJIAIIT,

- aHUJIMH Ba (PTAJIOIMAHUH aCOCHIA IPUMYTKA3Tu4 OVEK MoIIanap OJIUII TEXHOIOTUICHHI
ANUIa0 YUKHUII XaMIa HKTUCOINI acOCIIAlll;

- ApUMYTKA3rU4 TMOJIMMEpP MaTepuaiap Ba QTalonuaHuH OYEK MUTMEHTIApH acicuaa
KyEIl HypJapuaaH TOK Ky4Yd Ba Ky4WIaHHWII SHHU KyBBaTJIap aKPATHUITHUHT PECYpCTEKaMKOP
WIFOpP TMEPOBCKUT YCY/UIAPUHU Y3MAIITUPHUII, YyJIapHU TaKOMIUIAIITUPHUII Ba amMaiuériaa
KYJIIanl.

TagKUKOT HaTHXKAJIAPUHUHT WIMUK Ba aMalui axaMHUsITH.

Jloiinxanu amanra OmMpHII kapaéHu1a TAAKMKOTHU YTKA3UII YUyH 3apyp OYaraH uiaMuit
anabuérnap TYmIaHuO, UIMUN KUXATAaH YMyMIAIITHPUIAIN, TaXJIWI KWnHaau. BYEk-cesrup
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Kyel SJIeMeHTIapu ydyH Oup TamMoHM maddod mmMma mniIacTUHKAa TaHJIaHAIW Ba
¢dorokaranuzaTop cudaruaa UIUIATUIAJUTaH TUTAaH TUOKCUIUAAH HOopaT Tapkud aHMKJIaHAH,
SPUMYTKA3rH4 MaTepHaIHU CE3TUpP KHJIUII YuyH OYEK 3pUTMacu Taii€piaHanu Ba OMp TOMOHHU
maddod mmIma MIACTUHKAHUHT YTKAa3rMd4 TOMOHMIA HAHOKATIaM KWiIMO KOIUIaHTaH
IJIJACTUHKAHWHI KUHETUKAcu YpraHWiagu, E€pyFiIuK Ba Ky€ll HYpJIapUHHU JJIEKTP JHEPIusra
KOHBEpTallMs KWiIa OJIAfIUraH sSpUMYyTKa3rud OYEK NMUIMEHT TaHJIaHaIu, XaMJa YJIapHU CHHTE3
KWIAIIHUHT Ha3apui acociiapy sipaTwIIaIu.

TanKuUKOT HATHXKaJIAPUHUHI aMajauil aXaMHUATH HOOPraHWK Ba OPraHUK SpUMYTKa3ru4
OpraHOMETaJI Ba MOJMMEP MUTMEHTJIAP aCOCH/Ia MIJIAHUTaH KY€l JJIEMEHTIAPUHUHT aCOCUI
UII CUKJIM SbHM (POTOKMMEBUHN peakuMsuiap MEXaHU3MJIapu aHUKJIAHAAM XaMza spUMYTKa3ruy
OY€K NUIMEHTIap acocuja KyBBaTjap OJMIIHUHI ONTHMajJ IIAPOUTIAPUHU AHUKJIALIIAH
ndopar.

4.3. TaaKMKOT MyYaMMOCHHHMHI YPraHWJITaHJIHUK Japakacu, KaXO0H WIM-(paHuIaru
WIMHH-TAAKUKOT #WyHAIMUUIapu Oyiimya HpUIIMJTaH OTYKJap Ba pakofaTuujap
Taxjauan (500 Ta cy31aH OUIMaCIUTH JI03UM):

Anabuérnapna  ApuUMYyTKa3rmd  OYE€K TUIMEHTIAp AacoCHaa HIUIAaWrad — Kyemr
3JIEMEHTIAPUHHM OJIMII GYifya MIMHHA TaJKHKOT UILIAPH KEHT SPUTHIraH. Y30eKucToHa 3ca by
Typllard SpUMYyTKa3rud OVEK NUTMEHTIapHU Ky€Il 3JIEMEHTJIAPHU OJIMINTa TaJAKUK STHII
natmwkanapu Munaxun K.A., Koposun A.H., ®apuc Uunmas, Xunexu llupakasa, Anan Xerep,
Anan Maxk-/lnapmun, Bepuuukas T.B., Epumor O.H., Manoxap, Xuaopy ['oy, I'anxya Jly,
Kynxonr Yen, Nailiang Yang, AumpeB T. Cmun, Auna Mapue Jla Yance, Conrman 3eHT,
A.T. duneiikun, Anekcanap IOpweBuu Byn, Xanman Augei, Xamut Anuz, Jbxkuxar Aiaus,
Kunumuuk A.b., Muxaun I'peuens, bpeitn Operan, Kongpakosa E.FO., A.T.JDxanuios,
C.Il.PamuaoBa, X.X.TypaeB, X.C.beknazapo, A.T.TummaeB Ba OOIIKaJIApHUHT HILIApUAA
éputmwirad 6yiamu6, 0y MyaMMOHUHT €UUIIMILIUTA CATMOKJIM XUcca OYIM0 KYIIMIraH.

IOxopuna kaiig >TwiraH ojJMMiiap TOMOHHUJIAH, HOOPTaHWUK Ba OPraHUK SIPUMYTKA3THY
OpraHOMETaJll Ba MOJUMEP MaTepuaap acocuja KyEll 3JIEMEHTJIApUHU OJIMIIHHUHT Ha3apui
acoClIapuHU sIpaTUIl OVilm4ya X03upra Kajap WIMHH-TaAKUKOIIap onubd Oopuiamarad. Yoy
JoiMxa acocwaa Xal KWIMHAIWTaH Macaiajap MeTal TyTraH (rajolMaHuHIap TEePMUK
KUXaATAaH OapKapop SKaHJIUTH, SIPUMYTKa3yBUaHIMK Ba OMTHK >KUXATAaH aXKOWHUO XoccallapHU
HAMOEH KWIHMIIM YHUHT KeJaKak/la WIUIATUIUII COXACHHHM KEHTaWTHpaau Ba SHTU HILIA0
YUKapUIlIl HYHATUNUIAPUHUHT OYWIMIINTA 3aMuH Oynmaau. HaTmkana yHM KUME caHoaTH Ba
HHEPreTHKa coxXajaapy yuyH HYHAITHPHUIL OPKAJIU 3JIEKTP SHEPTUA Ba IpUMYTKAa3rud Kypuiamanap
TaHKUCJIUTUTA OYITaH 9XTUEKHHU OapTapad dTUIII UMKOHUHHU Oepaju.

4.4. TagAKMKOTHUHI WJIMHUI SIHTWINIH, KYHWJIraH Basudga (1ap) HM XaJ 3THII Ba
peKaNATHPWITAH HATH/KAJAPHM oJum MMKoHusTaapu (1500 Tta cy3maH ommaciuru
JI03UM):

Ymby gnoiiuxa acocuaa 3d Metayutlapy  Ba  (TaJOLUMAHMH acoCHAA  OJIMHTAH
MUTMEHTJIAPHUHT  (DOTOCEHCHOMIIM3ATOPIMK  XamAa  SpPUMYTKa3yBUAHJIMK  KOOWJIMATUHU
YypraHuiil, OJIMHraH MabJIyMOTJIap acocua Ky€ll 3JIEMEHTIApUHU OJIMII yYyH WIIAaTHIAJUTraH
doro aHon Tapku® Ba KyEHml DSHEPrUSICHUHU KOHBEPTALMSUIOBUM SIPUMYTKA3TH4 OYEK
NUTMEHTIApHU CUHTE3 KWIMIIHUHT Ha3apui acOCIapUHU SIPaTULI KYy3/1a TyTHIMOKAA.

Epnaru anpanaBuit €kuiru (HedT, ra3, Kymup Ba OoIIKaIap) 3aXUpalapuHUHT KaMaluIIIN
MyHOcabaTh OWJIaH WHCOHUAT MYKOOMJI »SHeprus MaHOalapuHM U3JAIHUHT  J10J13ap0
MyamMMOJIapuTra JIy4 KeJIMOKJAa. XO3Wp JHT MyXuM Ba3uda Ky€m 5>HEpruscuiaH yHYMIH
doinananumaup. ByTyH MHCOHUATHUHT "3Heprust >XTHEKIapu" €ku "sHeprus cappu UCTEHMOI
k" tTaxmuHad 20 TBtaum tamkun stagu. Epra eTtka3u6 Oepritaauran Ky€m dSHEPTUSCHHUHT
KyBBatu ~ 105 TBr. Ky€m sHepruscu Ky€m mnaHemuiapu €pramupia d3J€KTp SHEpPrusicura
aimaHaau. ABBajo, MyKOOWJI dHEprus MaHOajmapuaaH yHyMJId (oiamaHuIl aapaxacu Oyinda
Kyiingarn Xuroid, Snonus, ['epmanns Ba AKI xabu naBnatiap 10KOpH YpHUHIAPHU drajjiarat.
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XO03Upry BaKTJa WIUIA0-4MKapHUIIga MaBXKyJ KyEIl 3JIEMEHTIapd HOOPTaHUK SPUMYTKa3Tuy
MaTepuaiapura acocyianrad 0yau0, SHI MyXUMU KpUCTAJLTH Ba aMmopd kpemHuiiaup. Kpemuuit
acocyjary Kye€Iu aJIeMeHTJIapy SApUM acpAaH KYIPOK BaKT JTaBOMHUJIA MIUIATUINO KETMHMOK/IA.
KpemHuii akxkymymnsITOpJIapuHUHT JIabopaTopusi HaMyHajlapujaa EpyFIMKHU KOHBEPCHSIIAII
camapagopiuru 20% ra eragu Ba Xu3MmaT Myajgatu 25 HwijaH OpTUK Jeduiamokna. Tosa
KPEMHHUHUHT Y3U APUMYTKa3yBUAHINK XyCYCUSATH JKyAa rmact. AMMO, OYyTyHTH KyHJ1a KpEMHUN
acocujaru Ky€u mnaHejulapuja MUUIATUIAJWraH KPEMHUHI SPUMYTKa3yBUaHJIMTMHU OILLMPHIL
YUyH yHTa YYUHYH EKU OCIIMHYM TYpyX dJEMEHTIapUHU KpuiMa Kb doiinananmimMokaa. by
3ca KPEeMHHMIAIM KyE€Il TMaHeIUIApUHUHT HIUIA0 YUKAPUII TEXHOJOTUSACHHH HUXOATAA
MypakkaOIamTupud YIapHUHT TaHHAPXUHU IOKOpH Oynumura onub® keamoxaa. Kym connu
TaAKUKOTJIapra Kapamac/JaH OpraHMK sSpUMYTKa3rMd IOJUMEpP MaTepuaiap acocujaa Kyemr
SHEPIHUSCUHU 3JIEKTP SHEPrUsACUra aljlaHTUPULI YCYJUIAPUHHA TAKOMUJUIAIITUPUIL KUME CAHOATU
yUYyH 70:13ap0 Ba OMpUHYN JAapakanu Bazuga 0yimud KoIMOKIa.

Jlapxakukar, xo3up OyTyH AyHENA opraHuk Ky&m Oatapesuiapu (gaon ypraHwiMoKaa, 0y
3ca KYEIl SHEPrUsiCMHU DJIEKTP SHEPrusicura ailaHTUPHIL TaHHApXWHM Iacaiumwura oiaud
KeIMOKAa. XHUCOO-KuToOMapra Kypa, OpraHuk SpUMYTKa3TWd MaTephauiap acocujaa uiniad
yukapwirad | kBt / coar sneKkTp SHEprHsICHHUHT HapXy 1-2 CEHTHHM TAIIKWI KWIHIIH KEpak.
Opranuk sSpUMyTKa3rud MaTepuauiap OJUIIHUHT ap30HJIWTH OJAMNA HIUIad YHKAPHII
TEXHOJIOTHSICH Ba WIUIA0 YHKApUII XapaKaTIapUHUHT TacTiuru OwnaH Oormuk. OpraHuk
APUMYTKA3rU4 MaTepraiap OAaTa OpraHUK SPUTYBUHIIAPAA SIXIIU SpUNIU, Oy ylIapHHU CYIOK
O0Y€k Km0, STHITyBYaH MOJIUMep cyOcTpatiapra 60cud unkapu6 ¢oiiamaHui UMKOHUSTHHHHT
KEHIJIUTU ca0ablii KaTTa aMaliuil axaMusTra sra.

ynunr yuyH, Oy coXagard HaBOATAArd TAKHKOTIAP MaxaUIMKH XOMalI€ acocua sSHTU
caMapaiy Ky€ml »JIEMEHTJIapUHM OJIMIIHUHI Ha3apuid acociaapuHu spatumaup. byHnaan
TalKapu,prautanruapua, kapOaMu, MKKUJIaM4M HOJu3TUIeH Tepedranar Ba 3d meramnapu
acocysia (OoToaKTHB OYEK MUTMEHTIAp OJUIIHUHT SHIU YCYJUIApUHHM MIUIA0 YUKUII, yIapHUHT
GOTOKMMEBHMIM  peakusl MEXaHU3MJIADUHM TAAKUK KWJIUII XaMJa CEHCHUOMIIM3aTOPIIUK
XOCCAJIApUHU SXIIWIAIITra HYHaITUPUIITaH.

4.5. MyaMMOHHHT MIIMHI €eYHMHUHH TABMHUHIAM 0yiin4ya TakJIu( dTHWIAETTaH yCyJI
Ba WiIMHuil éHpamysaap (OyHga Takiaud STUIA€TraH yCyJ, METOJOJIOTHMsS Ba EHJAalIyBiap
MaHTUKMHA KeTMa-KeTIHKAa 0aH STUIMIIM, JOWUXAHUHI XYCYCHATHJIAH KeMuO YMKKaH XOJaa
cxemajap OWJIaH acOCJIaHMIIM, TAAKUKOTHH TakpuOa (arap pexanalTupuirad 0yica) YTKa3uill
Iu3aiiHyM, Taxkpuba TypyxJapu TYFPUCHJIA MabIyMOT KEJITUPWIIMILM, SBHU ‘‘HazopaTr”’ Ba
Taxpuba rypyxJjiapu acociad OepryMIld Ba CTAaTHCTHK KalTa WIUIANI yCY/UTapu EPUTHITUIIH,
TaJKUKOT YTKa3HI Y4yH yCyJ Ba MaTepuasuiap onub Oopuinagurad Taxpuba HamyHanapu Ouinax
OOFTMKJIUTH XUCOO-KUTOOIap OnaH KypcaTuiuiny jJo3uM, 1500 ta cy31an OmMaciInuTH JIO3UM):

JloiuxaHnu amaira OIMpPHUII Kapa€HUAa TAJKUKOTHU YTKa3MIl YUyH 3apyp OYnran nuiamMui
amabuérnap TYIUIaHuO, UMUK JKUXATAaH YMYMJIAIITHPWIAIN, Tax) I KWIinHaau. byEk-cesrup
KyE€l dJIeMeHTIapu Yy4yH Oup TamMoHM wmwaddod mmMma MIacTUHKA TaHIaHAAU Ba
dorokaranuzaTop cudarua MIUIATUIAIUTaH TUTaH AUOKCUIUMIAH nOopaT TapkuO aHUKIaHAIH,
SAPUMYTKA3rM4 MaTepHaIHU CEe3TUpP KWIUII YuyH OYEK spUTMacu Taii€piaHaau Ba OMp TOMOHHU
magdod mummIa MIACTUHKAHUHT YTKa3rM4 TOMOHHUIAa HAHOKATJIaM KWUJIMO KOIUIaHTaH
IUIACTUHKAHUHT KUHETUKACU YpraHwiaau, €pyFJIMK Ba KyEll HYpJIApUHU DJIEKTp SHEprusra
KOHBEpTallUsl KWja OJIafiuraH SpuMyTKasrud OVEK MUTMEHT TaHJIaHaIu, XaMJa yJIapHU CUHTE3
KWJIMIIHUHT Ha3apuid acocaapy spaTuiaa.

TanKuKOT HaTWXKaIApUHUHT aMajiuil axaMUATH HOOPTaHMK Ba OPraHUK SPUMYTKa3ru4
OpraHOMETAJIJI Ba MOJIMMEpP MUIMEHTIIAP acOCHJa MIUIAWIUTIaH KY€l 3JIEMEHTIIADUHUHT acOCUI
UIII CUKJIU SbHU (POTOKMMEBUIN peakUMsIap MEXAHU3MIIApU aHUKJIAaHAAW Xamja ApUMYyTKa3ru4
OY€K mnurMeHTNIap acocuja KyBBaTiap OJHUIIHUHT ONTUMAJI UIAPOUTIAPHHU aHUKJIAILIIaH
nbopar.
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4.6. Kyiara KHpuTHINIIN PeKAJAIITHPHIAETIaH AKYHUI HATHKA (SHIM MILJIAHMA,
TEXHOJIOTHsI, MAXCYJIOT)HMHT TaBcudu (OyHIa UMUK JIOHUXa AKYHUIA KYJTra KUPUTHAIAIUTaH
MYXHM WJIMHHA HaTH)Ka — MaxCyJOT, SSHTY WILIAaHMA, TEXHOJOTHSHUHT aHUK TaBCH(U KHCKA Ba
ayHaa 6aén sTuimmu jJo3uM, 500 Ta cy31aH ONIMACIIUTH JIO3UM):

@ranonuanuH, aHWIMH, rpadeH okeuam Ba  3d  Meraimlapd  acocuiaa
dboToceHCHOUTN3aTOPINK KOOWIMATH IOKOPH OViIraH SpUMYTKa3Tud XycycusiTra sra OyiraH
MUTMEHTIAp OJIMITHUHT KaXOH AaHI03acUJard WIFOp TaxXpuOamapu VY3mamTupwiaan. Yiap
acocuJa Ky€Il >HEpPrHsiICMHM DJIEKTp JHEpPrusicura aijaHTUpUII yCyJUlapu WIMHNA Ba amalui
KUXATJAH acOCIIaHaH.

AnunuH Ba ¢ranonuanun acocuaa PANI, SiPc, ZnPc, CuPc mapkanu Ky€m Hypiapura
Ce3rup SPUMYTKa3rud OYEK MOAJanap CHHTE3 KWIMLI YCyJJIapy HIUIA0 YUKWIAIH Ba yiap
acocuaa OVEK-ce3rup Ky€Eml 3eMeHTIapy OJIMHAIN;

CuHTe3 KMIWHTaH TapkKuOuJga KpEeMHHH, MHC Ba pyX cakjaraH (TajionuaHuH OVEK
MOJJAIADHUHT  CIIEKTPO(OTOMETPUK Ba  BOJBT-aMIlep TaxXJHJ HaTIKajdapu acocuja
(bOoTOCEHCMOMTH3ATOPINK XYCYCUATIAPH aHUKJIAHAH;

AHunMH Ba (TaloONMaHUH acocuaa KyEll 3JeMEHTIapu Y4yH ce3rup OYE€K Monmanap
OJIMII TEXHOJIOTUSACH MIILTA0 YMKUIIA U,

Onunran HaTWKajgap acocuaa MoHorpadus, ckomyc Oazacuaard >KypHauiapaa HIMUN
MakoJ1ajap Haulp 3THIAAH, MaTEHTJIap OJIMII YYYH TETUIIUIM XYXOKaTiaap pacCMUMIAIITUPUIIA TN,
TaaKUKOT HaTHKajJapura UHTEIUIEKTyal MYJIK OOBEKTIapy YUyH TETHIILTH XYyXOKaTiaap OJuHaIN
xamzaa Y36ekucron Pecrny6inkacu Omnmii aTTecTars KOMUCCHACH MyiixaTHard Ba “Scopus Ba
Web of Science” mabaymotiap 6a3acuaa HHICKCAIIMSUIIAHTaH )KypHAJUIAp/1a YOI STHIIAIH.

4.7. TagKUKOT HATHKAJTAPUTa IXTHEK (TAJA0)HUHI MABKYIJIUTH (eTapJMJIMIH)
TYFpUCHAA TaXJIWINH KypcaTkuwiap (OyHIa WIMHUNA JTOWHMXA SKyHHMJA KYJIra KUPUTHUIAIUraH
MyXUM HMIMUH HaTHXKa — MaxcCyJoT, SHTU HIUTAaHMa, TEXHOJOTUsra Kalicu TapMokaa (coxasa)
KaH4a Tana0/AXTUEX aHUK pakKamiiapia KYpCcaTUIWIIN JI03uM (IIy TEXHOJIOTHS acocuia
MaxCyJnoT/Xxu3MaT Hiuiad 4uKapuica Muimra/olura KaH4a Tanal/sXTuéx MaBxyl (pakamiapia
ACOCJIaHTaH TaxXJIWJIIap KeITUPUIUIIH 3apyp, 300 Ta cy3/1aH OMIMACITUTH JIO3HUM):

Jloituxamaru kyTapuaaérran MyaMmo Mapkasuii Ocuéna xycycan Y36eKncToH1a GupuHYHIapIaH
XaJI ATWIUIIKA Kepak Oyiran jona3apd Macanagaup. JlyHéna axoyid COHM Ba MIILIA0 YMKAPHUIIN XQKMUHUHT
omunO Oopumm cababnu sHeprusra OynraH Tanad xam WuinmaH HWwira optu0d 6opmokna. Ly cababmu
Ky€IlI SHEpPrusich ap30H Ba JKOJOTHK TO3a pecypciapiaH Oupu OYin0d, HOOPraHWK Ba OpPraHUK
SPUMYTKA3rUd MaTepUajulap acocuJa ap30H Ba HCTUKOOUIM Ky€lml 3JIeMEHTIApUHH  OJIMIIA
KYJUTAaHUJIMOKJA.

Kyéur sHeprusicuHy 3JIEKTp SHEPTUsiCUra ailaHTHpHUII PecriyOrMKaMu3 axoJucH Y4yH SHT MyXUMH
CypxoHaapé BIIIOATH yUyH XKyJa KaTTa axaMusTra sra. YyHkn, MamiiakaTUMu3/a i 0Vitn Ky€num KyH
Oymagu Oup Hun 365 kyH Oymaguran Oynca myHaaH 300 KyHOaH OPTHFM OYMK KyEIUIM KyHra TYFpU
kenaau. LUyHuHT ydyH, MaXa/umMid Xxomaménap acocuzia sHTH caMmapaiy KyEIl 3JIeMEHTIapHU SPaTHII
opKajiu Ky€Il HEPruscH SbHU KalTa TUKJIAHAJIWTaH MYyKOOWJ 3Heprus mMaHOamapuiaH (oimanaHuIra
acoc Oynu0 xu3Mar Kuiaaad. by sca, MyKoOWJ 3HEprus MaHOaJapUHU HILIA0 YHMKHII WHCOHUATHHHT
PHMBOKJIAHHMII SXTHEKIAPUHE KOHIUPHII WMKOHMATHHU Oepanu, ury OwiaH Oupra atpod -MyXHTHH
Myxo(aza KWIHIIHU XaM Hazap/a TyTaH.

Jyné€narun Oapua MaMiIaKaTIapHUHT WKTHUCOAWN PHUBOXKIAHHINKIA Jyd KellaJuraH OupuHYA
MyaMMO Ky&€II JHEpruscHIaH yHymiH ¢oumamaHunup. UyHKH, KyE€II SHEPrusicd MyJ Ba MYTIaKo
Oemyi, MykoOWIT Xxomarénapaan xucoonanaau. OpraHuk spuMyTKa3Tud MaTepuauiap acocuaa ap30H Ba
HUCTUKOOIUTH KYEI dJEMEHTIApUHU SpaTHIl MyXHM axaMmusTra sra. by sca Ky€mr sHepruscumaH KeHT
Kymamaa (olananui Ba ap30H IEKTP YHEPTUSACHHU €TKa3ub OepHIl yayH acoc Oymaam.

2020-2030 immnapma  Y36ekucToH Pecmybiumkacmma dMeKTp dHeprusicura  ycuo
Oopaérran TanmabHH pakoOaTOapAoIl HapXjapAa KOHIUPUII Ba MaBXKy[ DJEKTP CTaHIHUUIApHU
MOJIEpHHU3AIUsl KUJIUII Ba PEKOHCTPYKIUS KUJIUI, FOKOPU camapaliy SHeprusi uiuiad yuKapHIiil
TEXHOJIOTHSUIAPUTA aCOCJIAHTaH SIHTH WIIA0 YHKApWII KyBBATIApUHHU Oaprio 3THUIN, DIIEKTP
SHEPTUsICHHU XUCOOra OJUII THU3WMUHU TaKOMWJUIALITHPUII, KalWTa TUKIAHAJWTaH SHEPrus
MaHOanapunaH (GoNJaTaHUIIHN PUBOKIAHTUPUIN OWJIaH EKWIFH-DHEPreTHKa PecypCiIapruHU
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JTUBEpCUPUKAIMS KHIUII OpKadu Y30eKUCTOH PecrmyOnukacH 3JeKTp SHEpPreTHKa TapMOFHHU
KaJall pUBOKIIAHTUPHII 10713ap0 MyaMMoIIapiadH OupHIup.

4.8. Sdparmaaguran SIHTM  WIMHA HMOUIAaHMA  (MaxcyJoT, TeXHOJOTHs)HUHT
XOPHMKHUI/MaBKY/ AHAJIOIJIAPUIAH KUECHI YCTYHJIMTMHH KYpCcaTyBYM HWHIMKATOPJIAp
(OyHza niaMuii oinxa SKyHuAa KyJara KHpUTUIaAUrad MyXuM WIMHANA HaTUXKa — SIHTU WIUIaHMa,
MaxCyJoT, TEXHOJOTHs YHHHI XOPWXKHH aHajorimapu OWJIaH TaKKOCIAHTaH XOoJaa KHECHI
YCTYHJIUTH pakamiap OWilaH COJMIITHPWIMINM, TaxXJIWJ KWJIMHHUILK 3apyp. Arap mry kabu
MaxCyJIoTJIap UMIOPT KHIWHAETTaH Oyica MMIOPT YPHUHHM KOIUIAIl Ba KeNrycuaa ymioy
TEXHOJIOTHS acOCH1a MaXaUIui XOM-alé acocuaa MaxcyiaoT UILIad YMKAPUIITHU TAIIKUI STHII
UCTUKOOJUTAPH YYKYp TaXJIHJI KWIMHUIIY J1o3uM, 500 Ta cy37aH OIIMACIUTH JIO3UM):

Xo3upru KyHJa XOpwk anabuérinapunma OVEK-ce3rmp OYnran Ky€mr 3JeMeHTIapu Oy
VUMHYM aBJOJl Ky€Il MaHeuiapu ned atanu0, yiiapaa MeTalopraHuk OYEK moana cudarmaa
pPYTUHUINTA acoclaHraH Mypakkad KOMIUIEKC MoJjanap HIuiaTuiMokaa. by OYVék monmna
UKTUCOAMHA XUXATIaH KAMMAT Ba YHUHI Tal€piaHuml xapalHH *Kylda Mypakkad OYiaraHiuru
yuyH Ou3 pyrtuHuii OYE€knapura ajTepHATHUB paBUIIIAa TapKUOUIa KPEMHHUI CaKJIOBYU
¢dTanocuaHNH MUTMEHTUHH OYEK cudarnga MnutaTu Oyinda CHUHTE3 Ba TAAKUKOT WIUIAPUHU
onmubd Oopmoxaamu3. KpemHuil cakjgaran QTagocuaHWH NUTMEHTH IOKOPH aACCHUMUIIATCHUS
KoepUIMEeHTHra 5ra SKAHJIWTH, JKAJOTHK TO3a Ba ap30H HApXJIWTH OWIaH pPYTHHUR
NUTMEHTUJaH axpanub Typaau. Yy UiaMuil HIUIaHMa OPraHUK SPUMYTKAa3rvd MOJJalapaaH
Oupu OynraH Kym MUKIOpIArd TeTepOCTPYKTypara acoCiaHraH Mapkasuii arom cudaruga 3d
MeTaJlJIapy Ba KPEMHHU cakjiaraH (TaJolraHuH OYEK MUTMEHTIapy CHHTE3M Ba YHUHT a)KOMHO
SAPUMYTKA3THd XOCCATApH JKUXATUAAH KelaKakda ymoOy KpPeMHUH CakJIOBUM (TaTOCHAHUH
acocuJaru mUrMeHTiIap O0yE€k-cesrup Ky€u aneMeHTiaapaa KeHr Kyianunaan. by Typaaru 0YEx
NUTMEHTIIAp KYPUHAAWTaH EPYFIMK CIIEKTPUTa CE3THp Ba SIXIIA CHHTAMPHII XOCCACUTa dTa
9KaHIUru cababmm, Ky€m Hypu ¥YTkazyBuaH maddod mmma cyOcTpaT opkamu OYEK
MOJIeKyJlacura TyIITaHaa OYEK MUTMEHT MOJIEKYJacH TapKUOWJaru S3JEKTPOHJAp KYy3FairaH
XoJllaTra yTajau, HaTKada Ky3FajraH JJIEKTPOHIAp aHOJ Ba KaToJ OpKald KOHTAKTra KyBBaT
0ynu6 iurunaau. PecrybnukamMus yayH 3ca ym0y TaAKUKOT HyHaIUIIUTa OaFuIllIaHTaH WIMUN
UIIIap SHru Ba Oy OYiinya xanu Aespiiu TaIKUKOT uiuiapu onubd 6opunmarad. LlyHuHr yuyH Oy
Oopana U341 UMUK TaAKUKOoTIap onub Oopumn tanad stunanu. [y uxaTman, spaTuiagurad
SIHTY WMWY UIIIJTAHMaHUHT XOPWKUN aHaIoTIapy MaBXKy/Jl dMac IeHUI YpUHIIH.

4.9. JloiimxaHum amajra OIIMPHINHUHTI Xap Oup Oockmuupa (MuaMga) KyJara
KHPUTHJIMIIY PEeXAJAITUPUITAH SIHTH WJIMMHA HMIUIAHMA (MaxcyJaoT, TeXHOJIOTHs) —
TAAKUKOT HATHKAJAPMHHMHI XPOHOJIOTMK TaBcupu (OyHAa uIMHHA JoiiMxa SKyHUAA
ApaTujiagurad sSHIA HWIJIaHMa (T@XHOJ’IOFI/ISI) ﬁHJ’IJ’I&p KecuMuga ajoxuaa, MaHTI/IKI/Iﬁ Ke€TMa-
KeTukaa 0aéH stunumm 3apyp, S00 Ta cy3/1aH OIIMACIUTH JIO3UM):

1-6ockuy. 2024 itnn

TagKUKOTHM YTKa3WIl y4yH 3apyp OynraH winmuil agaOuérmap TYIiIaHuUO, WIMHN JKAXATOaH
YMyMIIAIITHPWIAAR. MaB3yHUHT YpraHWIUII AapaXkacu aHUKJIaHAIM;

Mertanmn Ba Mertayur  OynMarad  (TaJONMaHWHIApra AacociaHraH OYEK NHrMEeHTIApHHHT
SAPUMYTKa3yBYaHINK Ba (POTOOMHAMHK XOCCallapy KJIACCHK Ba 3aMOHABHU aHAIM3 ycyiulapu €paamuia
Ypranwiagy.

Bup Tomonn maddod mmma cydcTpar Ba yHra oTokaTanuzarop cudaruia KOIUIaHAAUTaH TUTaH
JTUOKCHIH, 3JEKTPOJIUT dpUTMa Ba OYEK MUTMEHTIAp CHHTE3 KHJIUIIHUHT JKaXOH aHJ03aCHAArd HIFOp
Takpubaapu ypranuiaaay Ba Y3IalITHPUIAIHN.

TUTaH AUOKCHIUIH KaTiaM EPYFIMKHU caMapaid KOHBEpCHsUIAIl y4yyH 3apyp OyiraH >kyga Ky
MHKJIOpIard OYEK MOJeKylalapuHu aJCOPHIUS KWINII HMKOHMHU OepyBYM 3JIEKTPOHJIAPHUHT
EKTPOIUT (TPUEANA HWOHM) OWJIaH pEeaKUMSICHHM OJIMHU OJHMII y4yH MakOyna ycyaap Xamzia
HIAPOUTIIApH YPraHUIAIH.

OnuHran macTiabKy HaTWKalap MaxaUTMi WIMUI JKypHaUIap/ia Ba WIMHH KOH(epeHIsIapaa
9BJIOH KWIHHAIU.
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2-6ockuy. 2025 iina

TapkuOuIa Mapkasuii arom cudatuga 3d Metaqulap Ba MeTalIMac aromjap OYiraH sHTH
noauyHKIHOHaT (POTOCCHCHOMIM3ATOPINK KOOWJIMSTHIa 3ra MUTMEHTIAp CHUHTE3 KWIHMII YCYIlapu
YpaHwiaauy;

CHUHTE3 KWIWHTaH (POTOCCHCHMOMIN3AaTOPINK KOOWIHMATHTA 3Ta MHUTMEHTIAPHUHT (POTOKUMEBHI
PEaKIMOH KOOMNUATIAPUHE MOTMAIMINPHUK YCyiiap EpAaMuaa KBaHT-KUMEBH XUCOOIaHaIH;

CUHTE3 KWJIMHTaH SIPUMYTKa3rud, (POTOCEHCHOMIN3ATOPINK KOOMITUSITHATA 3Ta TIMTMEHTIIAp aCOCUIa
Ky€IIl 3JIeMEHTIIap OJHI YCYIUTAPH UILIA0 YUKUIIAIN;

OJIMHTaH HaTikKanmap Maxaumii xamma “Web of Science”, “Scopus” mabmymotinap 06a3acura
KUPHUTWITaH )XypHAJUIap/ia Ba WIMHI KOH(pEepEeHIUIapa YbJIOH KWIHHAIH.

3-00cKku4. 2026 iua

AHUJINH Ba (bTaJ'IOI_II/IaHI/IH acocuia Kyem HypJiapura ce3rup GS'/GK Moadajlap CHUHTE3 )KapaéHI/IHI/IHF
MakOyJ MapONTIIAPHHA aHUKJIAIIL;

I'paden Ba yHHWHT Xocwianapu acocuia KyE€ml dJIEMEHTIAPHHHA OJUIIHUHT MakOyNl YCyJUIapu Ba
[IAPOUTIIApVHU aHHUKJIAII,

OnuHra" Ky€m dIeMeHTIapUAaH XOCHJ OYJIaJuraH TOK Kydd Ba KyWIAHWII KAWMATIApHHHHT
KUHETHUK KOHYHUSTIAPUHA TaIKUK KUJIUIL,

[Nonmanerunen acocuaa Ky€ul dIeMEHTIApUHH OJNMIIHUHT MakOyN yCyJjlapy Ba MIAPOUTIApUHH
aHUKJIAl,

CuHTe3 KWIMHTaH TapKuOWIa KpeMHHUM, MUC Ba pyX cakjiaraH (rajonuaHua OYEK MoITaTapHUHT
Yb-criektpodoToMeTp Ba BOJNBT-aMIIEp TaxXJWJ HaTIKAJIApUAaH YIAPHUHT (POTOCCHCHOMIM3ATOPINK
XyCyCUATJIAPUHU TAAKUK KUJIAILL

4-60cku4. 2027 iinn

aHWIMH Ba (TAJOIMAHUH acocujua OYEK MOoaJaiap OJIMII TEXHOJOTHSACHHM HIILIA0 YHMKHII
yCyJUlapy WJIMHM Ba aMallnii dKUXATJaH acoClIaHaIu,;

Ky€lr Hypllapura ce3rup OYEKmap acocuja OJNHMHTaH Ky€ml AJIEMEHTIADUHHUHT TY3WIIUIIA Ba
WIILIAIT TPUHIMITUHYA TaJKUK STHITHUHT WIMAN aCOCIapy MIILTA0 YMKHUIIAIN;

(hOTOCEHCHOMITM3ATOPINK XyCYyCHSITIapUra 3ra SPUMYTKa3rud OpraHOMETa/ll Ba MoyiuMep OYEK
MUTMEHTJIAp acOoCHIa KYEI HypJIapHuIaH 3JIeKTP JHEePTUs OJHII jKapaCHIApUHUHT KOHYHUSTIAPH WIMAN
acociaHau;

OJIMHTaH WJIMUM HaTWKajap Ba XyJiocajapHU aMaluETAa KyJUlall YYyH aMalluid TaJKUKOTIap
pexacu Ty3HJIa/IH.

OJIMHTaH HaTwxamap Maxawmid xamaa “Web of Science”, “Scopus” mabirymoriap 6Ga3acura
KHPUTHWITAH )XyPHAJUIap/1a Ba WIMUN KOH(PEPEHIMsIIAp/1a YbJI0OH KUIUHAH.

4.10. Jloiimxa HATHKAJIAPHMHMHI THKOPATJALITHPUIN CAJOXUATH (MMKOHUSATH,
napaxacu) (OyHIa TaKMKOT HaTH)KAacH KaHAal THKOPATIAIITHPHINIIN (MKTUMOHH-TYMaHHUTap
(anmap coxacuaa amaari MakcaIapAa KYJUTaHWIAIIA HaTWKacuaa KaHaal WKTHMOHMI camapa
ONIMHMILM), KYyira KUPUTWIAJUTaH SHIW WIMMHA WOUITAHMAHUHT THXKOpAT CalOXMATH aHUK
Oaxonmanumy, (QyHIAMEHTad TaaKUKOTIapJaa 5ca JIOHMXa HaTIKAIApH KeNrycuaa WIMHN
UIJTaHMAJTapHU  THKOPATIAIUTHUPUII y4yH acoc OYynud Xu3MaT KWJIMIIH, IIyHUHTJEK,
ACOCJIAaHTaH TIDKOPATIAMITHPUII PEXAcH KEITUPWIHIIY, SPATUIAUTaH SHIH WIMHH WIIIaHMa
(TeXHOJIOTHS) acoCHla MaxCyJ0T/XU3MaT UIIUIA0 YMKAPUITHUHT pecypc/XoM-ameé 6a3acHHUHT Ba
3apyp MHOPATY3UIMAHUHT (MJIMHHA J1aOOpaTopus, KeNrycuaa cepusuiad Minuiad 4yuKapuil yayH
unutad YuKapuin 60azacu) MaBXKyIIUTH acocnad Oepwunuimm jgo3uM, 1000 Ta cy3maan ommaciuru
JI03UM):

Ymby oitmxa acocujga (GTrajonMaHMH Ba AHWJIMH  acocuja  SIpPUMYTKa3rud
METaJIOKOMIUIEKC XaMm/1a MOJIUMEp TUTMEHTIAPHUHT (POTOCEHCUOUIN3ATOPINK XYCYCUSTIAPUHI
VYpraHuil, OJIMHIaH MAabJIyMOTIap acocuja Ky€ll »HHEPIUsCUHM DJEKTp SHEprusicura
aitmantupuil Gorodusuk Ba (HOTOAMHAMHUK SHT MYXMMHU SPUMYTKA3TH4 Xoccacura sra OYEK
NUTMEHTJIAPHU CUHTE3 KWIMIIHUHT Ha3apui acOCIapHHMU SPATUII KY31a TyTUIMOK/IA.
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Cyurm inmmapaa kuM€ coxacuaard HoOen MyKo(OTH SPUMYTKa3rud MOJUMepIap
coxacujaru TaJKMKOTJIap y4yH OCpWIMIIM aiiHaH MaHa 11y SpUMYTKa3ru4 MoJIMMep Mojaajap
CUHTE3U Ba yJapHUHT (DOTOKMMEBUHN XOCCATAPUHU YPraHUII OpPKaIW MOJUMEpP Marepuaiiapra
acoCJIaHTaH KY€l JIEMEHTJIAPHUHT MIUIA0 YMKAPUIMIIY OYyTYH 3JIEKTPOTEXHHKA CAHOATUHUHT
KaJlal pUBOXKIIAHHUILIUTA OO KeIMOK/A.

X03Upru KyHAa SApUMYTKa3rud IMOJIMMEp MaTepuaulap CUHTE3M Ba  ylaplaH
dorornekTpoTexHukana ¢oimananum OyiiMda TagKUKOTIapra KH3UKUII ToOopa oOpTud
O0opMOKIa. ANHHMKCA, MOJUAHWIMH, HOJMATUO(EH, NOJIMIMPOJ, IMOJHALETUIIEH, TrpadeH Ba
rpadeH OKCUAM Ba X0Ka30Jap.

Ilomumep opraHuk Ba (QTAJOLMAHMH aCOCHUAATM MAaKpO MOJIEKYJSP SPUMYTKa3rHy
MaTepHaUIApHU OJIMII AP30HJIMIH, KUMEBUM Ba TEPMUK OapKapopiurd Ba arpod MyXuTra
canbuii 3apap eTka3MaciIMK KaOu KaTrop XyCyCHATIapu Kesaxakaa Ky€lml SHEepruscuHu
KOHBEpTalMs KWJIyBYM KypwiManap sSpaTUIga, (OTOIIEKTPOTEXHHKA COXacHaa, Ta3 Ce3rud
aHanmu3aTopiapja Ba OYEK ce3rup Ky€ll 3JIeMEHTIApUHU OJMILAA KpPEeMHHMH acocujaru Ky€ur
AJIEMEHTJIApY Y4YYH MCTUKOOJUIM ajTepHAaTUB Marepuauiap OyJlIMIIM KYTWIMOKJIA. YOy
HyHanumaaru Tagkukotaap oxupru 30 Wuin Mupaa skajan pUBOXKIAHAETraH coxXalapAaH Oupu
XucoOJIaHa M.

I'paden Ba TpadeH OKCHAM SAPUMYTKA3TU4 MOJUMEpP MarepuaiapfaH Oupu
xucobmanamu. I'padeH okcuau Ba YHHHT XOCWJIaJapUra acocjaHraH MaTepuaiuiap Karra CHUpPT
MaiJIoHra 3raJlur Ba COJMIUTHPMA 3JIEKTP KapIIMIMIH KUYMK OYraHiauru cababiau OopraHuk
Ky€m OarapesulapHUHT acocuid TapKHOWi MaTtepuanyu cudaruia uuuiatwiaan. ['paden oxcunm
OuJlaH MIUIOB OEPHIITaH JUENEKTPHUK MOJIMMEP HAHOKOMITO3UTJIAPHUHT JIEKTP YTKa3yBUAHIUIU
O6up Heya Gapobapra SXIIMIaHATH.

I'paden oxcuau Ounan MoaupUKaCHsIIaHTaH HOHOKOMITO3UT MOJIMMEPIapHUHT JIEKTPOH
TpPaHCIOPT KaTJiaMJapyd MHTHHCHUB paBHIIJa OPTHUILM 3Ba3ura OPraHUK MEPOBCKUT acocCHiaru
Ky€m Oartapesyap Muulad uukapumga KymutaHwiMmokaa. Ulynunriek, OY€K cesrump Ky€mr
Oatapesutapuga Qoroanon cudaruga unviatwiagurad TiOz THTaH TUOKCUIWHUHT TpadeH
okcuau OwinaH OupraJvkia XOCHJ  KWITaH KOMIIO3UTIApu Y4yH (POTOKaTalnuTUK
peaKCUsJIapHUHT caMapaJopiuruHu owmmupanud. UyHku, ¢otoaHon cudaTuaa UIUIATHIAIUTAH
TiO2 TuTan nuokcuau OwiaH rpadeH OKCHUAM acOCHAa OJMHIaH KOMIO3UTHUHI KYpUHAIUTaH
EpYFIMKHU IOTUIIM SBbHM, aacopOCUsl KOOWIMATH Kydyasgud Ba ODIJIEKTPOH TEIIUKJIAPHUHT
pEeKOMOMHALMS TE3NUTU OpTaaM, HaTWXkajga Oy Typaaru marepuajuiap MepUBOCKUT Ba OYEK-
ce3rup KyE€nl sJeMEHTJIapUHU OJIMINIJA camapagop Ba UCTUKOOIM xucobnmaHaau. Kym connu
TaJKUKOTJIapra KapamaclaH KyE€Il SHEprusiCMHM SIXIIM KOHBepTauusulap Ba (Qoimanu uIl
KOXQUIMEHTUHU omupumra Oarunuiairad ¢Gotopu3uk Ba (OTOKMMEBHI  yCylIapHU
TAaKOMWJUIAIITUPUII KUME CaHOaTH YYyH J0ji3ap0 Ba OupuHYM Japaxanu Bazuda OYmud
KOJIMOK/Ia.

ynunr Omman Oupra, 3MeKTp YTKazyBuaH, aTpo-MyXHUT TacUpUra 0apkapop Ba SXIIH
UILIOB OEpUIl XyCYCHSTHIa 3Ta €HI'MJI KOMIIO3UT MaTepHauiap SpaTuil OVHuYa KeHr KYJIaMmiu
WIMHA TaAKUKOT HILTIapu onud Oopunmokiaa. I'paden Ba rpadeH OKCUAM XaM SHT HCTUKOOIUTH
IOKOpHY YTKa3zyBUaH Ba akKOMMO cupT Mapdaioruscura sra Matepuauiapaad oupuaup. ['paden
Ba rpadeH OKCHAM acOCHJArd YTKa3yBUaH KOMIIO3UT MaTepHajulap akKyMYJsTOp O3XTHET
KHCMJIApUJa, JIEKTPOAHOIap/a, 3JIEKTPOMAarHUT XMMOs KoIlaMalap Ba Kapposusra Kapiiu
XUMOS KOIUTaMa MaTepualJIapuHU OJIMIIJA, SJIEKTPOTEXHUKA/1a, SHEprus HUFYBUM MaTepuaiap
OJIMIIZIA, CYIOK KpHCTAUIM DKpaHjap Ba OHHI MYXUMH KyEIl >3JeMEHTIApUHHU OJIUIIJIA
unaruiany. ['paden Ba rpadeH okcuau acocuaary YTkasyB4yaH NOJMMEpIIap TypJId XU UILTa0
YUKapHIll WYHAIUIUIApU Y4yH 3apyp OYiran karra MUKJIOpJArd 3JeKTp YTKa3yBUaHJIMK Ba
(oToMHAMUK XyCYCUATIApHN HAMOMMII KWJIAJUTaH YTKAa3yBUYaH KOMIIO3UTIAP OJHII YIYH acocC
oynmMokna. byrynrm kyHma rtpadeH okcuam OuiiaH MOAM(PUKACHSUIAHTAH HOHOKOMITO3UT
MOJMMEPJIAPHUHT 3JIEKTPOH TPAHCIOPT KaTjamjapyd WHTHHCHUB paBUIIJA OPTHILU HBa3ura
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OpraHMK I[IE€POBCKHT acocuaard Ky€mw Oarapesnap uimnad uYHKapuIaa KYJUIaHHIMOKIA.
[lysaunraek. 6¥€K cesrup Kyém Oatapesutapuga (oroanon cudaruaa unuiatuiaamarad Ti0:
THTaH NMOKCHIMHHMHI rpadeH okcuau OunaH OMpraiukIa XOCHI KHIT@H KOMIIO3HTIApH Y4YH
(GoTOKATATHTHK peaKUsIIapPHUHT caMapaoOpIUTHHH OLIHPAIH.

Jlexun, Xap JoMM XaMm ywdy sipuMyTKasyBuaH IMOJMMEP Ba METAIAKOMILIEKC OVEK
MUIMEHT/Iap IOKOpHJa KeaTHpuirad TanabimapHu Kanoarnantupmaiiau. llyauwar yuyn, Oy
coxajaru HaBOaT/]aru TaAKHKOTIAp SIPHMYTKa3rud, KyEm Hypiapura cesrup O0VEK murMeHTiIap
ONMIIHHHT SHIH YCYJUTAPHHM HITA0 YMKHIL, YJapHHHI (oToceHcuOnmmu3arop, GoTodH3uK Ba
hoToMHAMHK XOCCATAPHHY SXIIHJIAIITa HYHAITHPUIIraH.

Ywdy noHuXaHMHI acocHii MaKcaIM MaXalIHi XoMmalué acocua SHTH caMapaid KyEu
JICMCHT/IAPHHH OJIMILI Ba YJAPHUHI Ta/IKMKOT HaTHJKaJlapH acocHjaa KyBBaTiap XOCHA OYiMin
KHHETHKACHHH TAJKHK THII;

I'pajen Ba rpaden okcuunapura acocjaaHraH MaTepHaiap KyEIl IEMEHTIIApH YUYH
HCTHKOO/IM (poToano MaTepuauiap cudarujia ssHrM WMKOHHATIAPHH KeJITHPHO 4MKapaad Ba
(oTokaTanM3aTOPIMK pPOJMHM SIHAAA OIIMPUIN OPKIM Ky&ll 3JIEMEHTIAPHHHUHT SHEprHs
KOHBEPTATIHSA caMapaJOp/IMrHHU IOKOPH Japakara KyTapHill OpKajlu aHTH HaTHKaJTapHH Kaii
3THLI Xam/a XOCHJ OYJIaJuraH TOK Ky4YH Ba KyWIAHHLIUIAPHH HHFHO OJMIIHHHT TEXHOJOTHK
KaTTAIHKIapH XaM/1a MakOy/1 IapOUTIapH aHHKJIaHATH.

4.11. Jloiinxanu amMa/ra omMacanK xaB()u TaXJIH/IH, YHH 6axo/iam Ba KaMaiiTHPHIN
yeyanapu (OyHia T0oMHXaHUHT MaKcaura 3pHIa OJIMaciHK, [Ty KYM/IaJaH YHHHT OaxkapuiaMail
Kosminn Ouinan OornuK Oapya IXTHMOJUIMKIIAP, MIYHHHIJICK TAAKHKOTHH aMalra OIIHPHIN Ba
HaTHKaTapHH KyJIra KHPUTHINTA CaJOMH TabCcHp KYpcaTyB4YH OOITKAa OMHIUIAP Ba MabIyMOTJiap
kearupuaaam. 500 ta cy31aH OUIMacIHIH JT03HM):

Jlolinxanu amaira ommac/auk xaBdhu masikya smac.

4.12. Kymumua mabaymoraap (OyHaa 3apyp XoJuiapia, TaAKMKOTHH amaira OlIHpHUIl
Ba HaTHJKalapHH KYy/ira KUPHUTHII OWlaH OOF/IMK OOLIKa MabIyMOTIap KeJATHPHIHMIIH MYMKHH
(300 Ta c¥3/1aH OMIMACIIUIH JIO3UM):

/ Tepmus 1aBJIaT YHHBEPCHTE Mapaxumos A.P.

Jloiinxa paxbapu Typaes X.X.
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S-ITAKJI

Jloiinxann amajra omMpHII y4yH cypanaérran yMyMuii MOJHAJAIITHPHII XaKMH
(c¥ymaa) 3 000 000 000 (yu musnapa cym).

Jloiinxa 6¥iinua peRajamTHpHIACTran XapakaTJapHuHT yMYMHIT cyMMacH™

Xapaxaraap | Xapaxkatiaap

T/p XapazkaTiap Typu g}::’y::cr:l clv;:i;i:lcl; ®onszu
(MaIH. cyMpaa) | (MIIH. cyMa)
XAMMACH 3000000,0 750 000,0 100
- | 2 000,0 500 04|
2. | Srona wxTHMOUt TYI0B 240,0 60 0.048
3. | Xusmar cadapiapu xapaxatiapy 200,0 50 0.04

Jlodinxann amanra owmMpuInra  kanb
4. STHUITaH Oouika TALIKHJIOTIapHUHT 80.0 20 0.016
TAJIKHKOT HLLJIAPH YYYH TYJIOB

Unmuit  TankukoT y4ayH 3apyp Oyniran
acbo0-yckyHanap Ba  Gowka  MoJ- )
5. MYJIKJIAPHH COTHO OJIMIN YYYH Xapakatiap 2000,0 500 0.4
(XOoaMMIapHH  VKMTHIN,  YCKYHalapHH
MOHTaK KUJIMLI BA HINTA TYILIHPHII)

MaMuii TanKMKOT y4yyH MaTepuauiap Ba

6. OyT/IOBYM  KHCMJIAPHH  COTHO oM 280.0 70 0.056
Xapaxkatriapu
- Jlolinxanu amanra ommupHIl ydyH GoliKa 200.0 50 0.04 |
' Xapaxatriap ‘

TamkunoTHHHT  ycrama  Xapakatiapu
(ymwdy  xapaxar TypH  OIO/KEeTIaH
g TYFPHAaH-TYFPH Ba OazaBuii
; MOJIMATIAIITHPUINTA  YTraH  WIMHH -
TQIKHKOT  Myaccacajapd  TOMOHHJaH
| peRaIalITHPUIMAIi/IH).

*H3ox: Jloiinxa 1oupacuia axparuiaran Madiariap HIMHIT U3TaHUIIap 0THO GopHinTa,
LIYHWHIICK, ML XaKMAaH TamKapH, ymymuii MabinaruuHr kamuzga 40 dowusm uamuil ac6o0-
YCKYHaIap, XoM-alénap Xamja OomlKa 3apyp MaTepHallapHH Xapua KHJIMII Ba HaTHKala
IOKOpH ~KMHMAaTra sra, THKOPATJIAIITHPHUII HWMKOHHM IOKOPH OYIraH SHIM Maxcyl1oT
(XH3MaT)apHy HIUIa0d YHKAPHIIHA TAbMUHIIAINTA WYHANITHPUIMIIM T03uM. MOTHABHI XUCOO-
KHTOOAp TYFpH amanira omMpuiumnm, Oynia capdiaHajuran HUIUTHK MeXHaTra XaK TYJail
Xapaxxatnapd (uy sKymslajad, XH3Mar cadapH Xapaxariapd), HIMHH TaIKAKOT VUYH 3apyp
Oyiran acO00-yCKyHallapHH XapHj KWITH ApAKATIapH, LIYHHHIJEK 3apyp peareHriap.

A Xapaxariapu JIOHHXa Makcaal Ba

Mapaxumos A.P.

Typaes X.X.



Pema.ﬂaananIraH XapakartJjiap Ba yIapHHUHI aCOCH

MexHaTra xax TyJail XapamarTjaapu

5.1- maka

(1-#iman)
(MuHT cymia)
Nm
Jloitnxa Gyitnua ONIHUK HII XaKu ABOMHUI- bromxer Xuccaaop
. ’ MaoOaru * Kamu
JIABO3UMU MUHT CYM JIATH Ma0Jjaru
(oitmapmaa)

Pax0ap-6om  wimuit
XOJIHM 4664.8 12 55977,6 55977,6
Xampaxbap-6oru 12 526495 | _ 52 649,5
WIMHHA XOIUM 4387,46
Eraican N 3946,0 12 47 351,6 - 47 351,6
XOJIAM
Karra mimuid xomum, 3239,9 12 388786 | - 38 878,6
WIMHN YHBOHJIH
Karra mimuid xomum, 3239,9 12 388786 |- 38 878,6
WIMHN YHBOHJIH
Karra wnmmit xozuwm, 2 962,5 12 35550,5 |- 35 550,5
WIMHN YHBOHCHU3
Karra pamui xomam, 2 962,5 12 35550,5 35 550,5
WJIMHN YHBOHCHU3
Karra pamui xomam, 2 962,5 12 35550,5 35 550,5
WJIMHN YHBOHCHU3
Knunk unMuii Xxoqum 2 836,6 12 34 039,3 34 039,3
Kamu (HAITIK) 31202,2 374 426,6 374 426,6
Mxtumonii COJIMK
(Oenrunanran 3744,3 44 931,2 44 931,2
domzna) 12%
Kamu 34 946,5 419 357,8 419 357,8

MexHaTra xaK TyJai xapakarjiapu

(2-iiman)

(MHHT cyMTIQ)

Nm
Jloitnxa Gyitnua ONIHK HII XaKu ABOMMUI- bromxer Xuccagop
. ’ Ma0Jiaru * Kamu
JIABO3UMU MUHT CYM JIATH Mabaru
(oitmapma)

Pax0ap-6omr  uimmii
XOMHM 4664.8 12 55977,6 55977,6
Xampax0ap-6o 12 526495 | . 52 649,5
WJIMHH XOINM 4387,46
Eraicin HINIH 3946,0 12 47 3516 - 47 3516
XOJIUM
Karra wivmit xomm, 32399 12 388786 | - 38 878,6
WIMHIA YHBOHITU
Karra wimuii xomum, 3239,9 12 38 878,6 - 38 878,6
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WJIMH YHBOHJIN

Karra unmMuii xomum,

o 29625 12 35550,5 - 35550,5
WJIMHN YHBOHCHU3
Karra wivuit xomau, 2 962,5 12 35550,5 35 550,5
WJIMHIA YHBOHCHU3
Karra wivuii xomuu, 2 962,5 12 35550,5 35 550,5
WJIMHIA YHBOHCHU3
Kuuuk unmuii xonum 2 836,6 12 34 039,3 34 039,3
Kamu (inmmx) 31202,2 374 426,6 374 426,6
Nxxtumonii COJIHK
(Oenrwmanran 3744,3 44 931,2 44 931,2
douzna) 12%
Kamu 34 946,5 419 357,8 419 357,8

MexHaTtra xakK TyJam xapakaTJapu
(3-itman)
(MMHT cyMJa)
N
Jloiiuxa Oyitnua OMNIHK HIII XaKU JaBOMMI- bromxer Xwuccanop
oo Mabnaru o Kamu
JIABO3UMU MUHT CYM JIATH Mabaru
(oitnmapma)

Pax0ap-6om  wiMuit
XOJTHM 4664.8 12 55 977,6 55 977,6
Xampaxbap-6oru 12 526495 | _ 52 649,5
AIMHH XOIUM 4387,46
Eraican HIMIH 3 946,0 12 47 351,6 - 47 3516
XOJIAM
Karra wnmmit xozuwm, 3239,9 12 388786 |- 38 878,6
WIMHN YHBOHJIH
Karra wnmmit xozmuwm, 3239,9 12 38 878,6 - 38 878,6
WIMHN YHBOHJIH
Karra wnmmit xozuwm, 2 962,5 12 35 550,5 - 35 550,5
WIMHN YHBOHCHU3
Karra pamuit xomam, 2 962,5 12 35550,5 35 550,5
WIMHN YHBOHCHU3
Karra pimuit xomam, 2 962,5 12 35550,5 35 550,5
WJIMHN YHBOHCHU3
Kuunk uiMuit Xogum 2 836,6 12 34 039,3 34 039,3
Kamu (MHILIIK) 31202,2 374 426,6 374 426,6
Nxxtnmonii COJINK
(Oenrwmranran 37443 44 931,2 44 931,2
domsaa) 12%
Kamu 34 946,5 419 357,8 419 357,8
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MexHaTra xak TyJail XapamaTjaapu

(4-iiman)
(MuHT cymJ1a)
N
Jloitnxa Gyitnua ONIHUK HII XaKu ABOMHUI- bromxer Xuccaaop
. ’ Ma0Jiaru * Kamu
JIABO3UMU MUHT CYM JIATH mabaru
(oitmapmaa)
Pax06ap-6om  wimuit
XOJHM 4664.8 12 55977,6 55977,6
Xampaxbap-6oru 12 526495 | _ 52 649,5
WIMHHA XOIUM 4387,46
Eraicin MM 3946,0 12 47 351,6 ; 47 351,6
XOJIAM
Karra wnmmit xozuwm, 3239,9 12 388786 |- 38 878,6
WIMHN YHBOHJIH
Karra wnmmit xozuwm, 3239,9 12 38 878,6 - 38 878,6
WIMHN YHBOHJIH
Karra wnvmii xonuw, 2 962,5 12 35550,5 - 35 550,5
WIMHN YHBOHCHU3
Karra pamui xomam, 2 962,5 12 35550,5 35 550,5
WJIMHN YHBOHCHU3
Karra pamui xomam, 2 962,5 12 35550,5 35 550,5
WJIMHN YHBOHCHU3
Knunk uinMuii xoqum 2 836,6 12 34 039,3 34 039,3
Kamu (HAITuK) 31202,2 374 426,6 374 426,6
Mxtumonii COJIMK
(Genrwmianran 37443 44 931,2 44 931,2
dbomzna) 12%
Kamu 34 946,5 419 357,8 419 357,8
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(tiunnap Oytiuua anoxuoa sHcadsaniapoa Kypcamuiaou)

XuzMmar cadapu xapa:xatjapu

5.2-maka

(Mune
1-iinn cymoa)
Xuszmar
Xuzmar cagpapura Tpauc- | Mexmon- Kynnuk Kamu
GOpYBYHHHUHT | - Kynaap nopT XOHA
cadapu o o Emu** XapaskaTjap | xapaikart-
Joitnxa oyitnua COHM | Xapakar- | xapa-
MaH3UWIH . (cyTouHbIe) Jgap
JABO3UMH Ba Japu KaTaapu
O N.II1.
PecnyOnuka
sy Oow it 50 | 11000,0 | 120000 | 44250 | 274250
(Tomkent xomaum, Typaes
IaXpH) X.X. 65
Pecnybnuka
sy CTAICIL WIMIH 30 5700,0 | 72000 26550 | 155550
(TomkenT xonnm, KacumoB
IaXpH) 1A, 39
Pecnybnmka
ronaa Kata WIMHH 30 22200 | 54000 | 26550 | 102750
(Tomkent XOIUM,
IaXpH) Ouimypojnos X.9. | 37
Xopuxkaa
(benapye Oomr nmuii 10 | 87000 | 28000 | 24000 | 13900,0
PecrryOnukacu, | xomum, Typaes
MuHCK) X.X. 65
Xopuxka
(benapye CTAIH HIMHH 10 8700,0 | 2800,0 2 400,0 13 900,0
PecniyOnukacu, | xogum, Kacumos
MuHCK) HI.A. 39
Xopmxkna
(benapye KaTTa MM 10 8700,0 | 2800,0 2 400,0 13 900,0
Pecnybnukacu, | xoqum, Hlykypos
MuHCK) J.X. 33
Kamu: 94 955,0

Uzox: * TpancnopT xapakatnap Oyiinya aBua Ba TeMUp HyJ1 YUNTAIAp HAPXJApUHU TaKIAUM STHIAIH.

** AkaJieMUK Ba WIMHH alMallMHYBHH parOaTIaHTUPHUIIL, aKaIEMHUK XapaKkaTuyaHIUK Ba XaMKOPIHKHA
PUBOKIAHTUPHUII yuyH 45 €mirava Oynrad €1 oJMMIApHUHT MIUTHH (peciyOuKa) WIMHUI Ba XOpM)KUH TabJIUM
Myaccacajapura KMCKa Ba y30K MyJIaTiIN Xu3MaT cadapiapu (KymialaH WIMAN aHXyMaHIapAa UILITHPOK
ITHIIN) JIOMKXa TallabHOMaapra KUPUTHIUINN MyMKHH.
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(ttunnap OYtuna anoxuoa Headsariapoa Kypcamuiaou)

XuzMmar cadapu xapaxatjapu

5.2-maka

. (Mune
2-inn cimoa)
Xuszmar
Xuzmar cagpapura Tpauc- | Mexmon- Kynnuk Kamu
0OpYBYHHHHT - Kyniaap nopT X0HA
cadapu o o Emu** XapaskaTjap | xapaikart-
Jioiinxa oyitnua COHH | Xapaxart- xapa-
MaH3UWIH . (cyTouHbIe) Jgap
JIABO3UMHU Ba Japu sKataapu
O®.N.111.
PecnyOnuka .
-, oo1r niIMuit
xoqaum, Typaes 65 50 11 000,0 | 12000,0 4425,0 27 425,0
(TomkenT
X.X.
IaXpH)
Pecnybnuka .
-, €TaKYH WIMUHA
xoqum, Kacumor | 39 30 5700,0 7 200,0 2655,0 15555,0
(TomkenT
ILA.
H1axpH)
Pecnybnmka .
- KaTTa WIMAN
XOJTUM, 37 30 2220,0 5400,0 2 655,0 10 275,0
(ToumenT SmmyposoB X.O
H1axpH) ypor e
Xopuxkaa
(Poccus .
Denepanusicu Oour wvuii
Cariicr > | xonum, Typaes 65 10 8 700,0 2 800,0 2 400,0 13 900,0
X.X.
[eTepOypr,
CIIoI'Y)
Xopwxka
(Poccus N
Dejepatsicn €TaK4YH WIMUHA
> | xonuM, Kacumos | 39 10 8 700,0 2 800,0 2 400,0 13900,0
Caskr
LILA.
[Terepbypr,
CIIoI'Y)
Xopmxkia
(Poccus .
Deeparsc KaTTa WIMHH
Cankr > | xonum, llykypos | 33 10 8 700,0 2 800,0 2 400,0 13 900,0
ITerepOypr, AX.
CIIoIY)
Kamu: 94 955,0

Uzox: * TpancnopT xapakatiap OVitnya aBua Ba TeMUp Y1 YUNTaIap HAPXJIAPHUHA TAKIAM THIIAJIH.

** AkaJieMUK Ba WIMHH alMalIMHYBHH parOaTIaHTUPHIIL, aKaIEMHUK XapaKkaTuyaHIUK Ba XaMKOPIHKHA
PUBOXKIIAHTUPHII yuyH 45 €nirada OYnraH € oJMMIIAPHUHT MIJUTHE (pecyOiinKa) WIMHUI Ba XOPWKUHN TabIIUM
Myaccacajapura KMCKa Ba y30K MyIaTiIi Xu3MaT cadapiapu (KymialaH WIMAN aHXyMaHIapAa UIITHPOK
9THII) JIOMHXa TallabHOMaIapra KAPUTHIHIIN MyMKHH.
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XuzMmar cadapu xapaxatjapu

(tiunnap Oytiuua anoxuoa sHcadsaniapoa Kypcamuniaou)

(Mune
3-iina cymoa)
Xusmar
Xuszmar cagpapura Tpauc- | Mexmon- Kynnux Kamu
0OpYBYHHHMHT = . | Kyniap MmopT XOHAa
cadapu > oo Eumm Xapa:katrJjiap | xapa;kar-
Joiiuxa 0yiiuua COHH Xapaxar- | Xxapakar-
MaH3UWIH . (cyTo4HbIE) Jap
JIAaBO3UMHM Ba Japu Japu
LORIRIIR
Pecry6uica 001 MIMHH XOAUM
wunza (Tomwkent | O Tvaaon X ;’f ’ 50 11000,0 | 12000,0 44250 27 425,0
Iaxpu) yp o 65
PecniyOnuka €TaK4l UIMU
nunja (TomkeHt xoauM, Kacumon 30 5700,0 7 200,0 2 655,0 15 555,0
IaXPH) 1I.A. 39
Pecnybnuka KaTTa WIMHN
nunja (TomkeHt XOJIHM, 30 2220,0 5400,0 2 655,0 10 275,0
Iaxpu) Ommyponos X.3. | 37
Xopwxaa OOIII HIIMHH XOIUM,
(Xurroii, Tsmsi) Typace X.X. 65 10 11 800,0 3200,0 2 600,0 17 600,0
XonrsKia €TaK4M UIIMUAN
I xomm, Kacimos 10 118000 | 32000 2 600,0 17 600,0
(Xuroii, TsH3UH) LA 39
XonrsKia KaTTa WIMHK
P xommm, Llykypos 10 118000 | 32000 2 600,0 17 600,0
(Xuroi, TsH3UH)
J.X. 33
Kamu: 106 055,0
Xuszmart ca(])apn Xapazkatjapu
(tiunnap OYtiuna anoxuda sHcadsaniapoa Kypcamuiaou)
. (Mune
4-iiun cinoa)
Xuzmar
cagapura Tpanc- | MexMoH-
Xwusmar cagpapu | OopyBUMHHHI | .. .. | Kyniap nmopT XOHAa Kynouic Kamn
o o Emm XapaxkatTjiap | Xxapakat-
MAaH3WIH Joiiuxa 0yiinya COHM | Xapa:KaT- | Xapamar-
. (cyTouHbIE) Jap
JAaBO3MMH Ba Japu Japu
D .N.1I1.
PecnyOnuka nunga Oour wimui
eeny A8 yonum, Typaes 65 50 11000,0 | 12000,0 44250 27 425,0
(TomkeHT maxpwu) XX
eTaK4M UIMUAN
PecnyGamuka miuza | o eacinon 39 30 5 700,0 7 200,0 2 655,0 15 555,0
(TomkeHT maxpwu) LA
Pecnybnuka nanna KatTa HiMiH
(TomkenT maxpn) XOJIUM, 37 30 2 220,0 5 400,0 2 655,0 10 275,0
xp DmmMypooB X.0.
Xopmxkia 6om uIMui
(XuHIUCTOH, xoaum, Typaes 65 10 6 200,0 2800,0 2600,0 11 600,0
Hio/lenm) X.X.
Xopmxkia €TaK4M UIMUN
(XuHIUCTOH, xoauM, Kacumos 39 10 6 200,0 2800,0 2600,0 11 600,0
Hro/lenn) ILA.
Xopwkaa KaTTa MIMHUH
(XuHIUCTOH, xonum, [llykypos 33 10 6 200,0 2800,0 2600,0 11 600,0
HroJlenn) J.X.
Kamu: 88 055,0
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5.3-maKJ

Xusmar capapu acoOCHOMACH
(tiunnap Oytiuua anoxuoa sHcadsaniapoa Kypcamuniaou)

1-iinn

Xusmar capapu
MAaH3WIH

Xuzmar
caapura
OopyBumniIap
COHHU

XusMmart cadapura OopuIIAaH Ky3JaHTaH MaKcax™

Pecrry0mnmka mauaa
(TomkenT maxpu)

Kyéw anemMeHTIapuHy HUFUIIA UIUIATHIaJUTaH OUp TAMOHH
maddo¢ OynraH YTKa3TUY MHAIIA TUIACTHHKA OJIUII Ba YHIHT
TapKUOMIArH SIPUMYTKA3T MY MeTall OKCHUIAP TAPKUOU Ba MUKIOPU
aHWKJIaHAW Ba ymoy maddod OIMMIaHuHAT TypIIH X YT9aMIapuHA
QKpaTHO OJIMII YUYH TETHIUTH WIMHH-TaJKUKOT UIIJIAPH YTKA3UIIA/IH.

Xopwxkna (bemapyc
PecrryOnmkacw,
MHuHCK)

Wnmuii xaMKOpIIMK Joupacua Taxpuoa anMarunil, Gakapuiaérral
JIOMMXa WIMUK MaB3yCUIa OMJI XaMKOPJIAPHUHT aMajra OlUpraxl
uIIapy OMIaH TaHUILIUII, TYIUIAHTaH MabIyMOTJIAp Ba OJMHTaH

HaTWXKaJlap F03aCUIaH XyJiocanap YUKapulll, KeNaxakaard XaMKOPIUK
103aCUIaH KENUITYBIap.

N3zox: *Xu3mart cadhapy Makcaau Ba yHJIaH KyTUIaIUTaH HATH)KA aHUK KYPCATHIIUIIN Tajiad

STUIAIH.

Xuzmar capapu acocHOMACH
(tiunnap OYtiuua anoxuoa sHcadsaniapoa Kypcamuiaou)

2-Mn

Xuzmar
Xusmar cadgapu cajgapura "
(bap (bap Xuzmar capapura OopuIIIAH KY3JIaHTaH MaKcaa™
MaH3MJIH OopyBumJIap
COHH
du3nKa TeXHUKA WIMHHA TaAKUKOT MHCTUTYTUTa, Kyém
AJIEMEHTIapUHA HUFUIIA HIUIATHIaAUTaH Oup TaMoHH maddod
PecnyOnuika numnga 3 OyyraH YTKa3THy IIHIIA IACTUHKA OJIWII BA YHUHT TapKHOUIaru
(TomurkeHT 1Iaxpu) SAPUMYTKA3T14 METAJI OKCHUIap TapKUOM Ba MUKJIOPH aHUKJIAHAIN Ba
ymoy mad¢od MUIMIaHUHT TP XA YIT9aMIapUHHA aXKPaTHO OJIHII
YUYH TETHIIIA WIMHNA-TAIKUKOT UIUIAPH YTKa3HIIa 1.
Xopmwkna (Poceust I/IHMVI/H/I XaMKOPJIHK l0Mpaca TakprnoOa anmamun, 6axapuiaérran
JIOWMXA WIMHI MaB3yCHIa OUJI XaMKOPJIAPHHUHT amalra OLIHpraH
depnepanusicy, N
C I 6 3 UIUIApY OWJIaH TAHUILUIL, TYTUIAHTAaH MabJIyMOTJIap Ba OJIMHIaH
aHK(Tngle:p ypr, HaTIKaJap 103achlal XyJlocalap YHKapHII, KeJIaxakIaru
Y) XaMKOPJIMK F03aCHIaH KeNUIIyBIap.
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XuzMmar cadapu acocHoMacu

(ttunnap OYtUYa anoxuda Headsariapoa Kypcamuiaou)

3-itna
Xuzmar
Xusmar cadapu cacgapura "
(bap bap XuzMmart cadapura 0OpHIIAaH KY3JIaHTaH MaKcax®
MaH3HJIH 0opyBYHIAp
COHH

PecriyOnuka nanga
(TomrkeHT maxpn)

Tomkent maxpu MoH masma Ba J1azep TEXHOJOTHSUIAPU MIMHN
TaJIKUKOT HMHCTUTYyTHra, bup Tomonm maddod Oynran yrkazruy
IIMIIa [UIACTUHKAHWHT YTKa3TMd TAaMOHWJAH HaMyHa OJIMHHO,
SAPUMYTKa3rM4 MeTall OKCHIHWUHI TypH Ba KOIUIAHTaH KaBaT
KUIMHJIATH YIT9aMM aHHMKJIAHAIW Ba YHHUHT YpHHIra OOIIKa MeTayll
OKCHIHH KyHAupMma (y4upumn) Oyinda TerWIUId WIMHH-TAIKUKOT
UIUIAPH YTKA3HIAIN.

Xopmwxaa (Xutow,

Winmuii  XaMKOpIMK — jJoWpacuzaa  TaxXpuda  aJMallwuii,
OaxapuinaéTran JoWnxa WIMHH MaB3ycHra OWJ XaMKOPJIAPHHHT
amMajra OIIMpraH MWOUIapyM  OWJIaH  TAaHWIIMII,  TYIUIAHTaH

TsnH3uH
3HH) MabIyMOTIIap Ba OJMHTAaH HaTWXKajap l03acuAaH Xyrocajap
YHKAPHIN, KeJIAXKAKIATH XaMKOPJIMK F03aCHIaH KeJIHIITYBIIap.
Xuszmar ca(l)apn aCcoCHOMaCH
(ttunnap OYuU4a anoxuda Headsariapoa Kypcamuiaou)
4-itna
Xusmar
Xuzmar
capapura . -
cadapu Xu3zmat capapura OopUIIIaAH KY3JaHTaH MaKcal
OopyBumIap

MaH3WJIH P
Tomkent waxpu MoH nia3ma Ba Jiazep TEXHOJOTUSATIAPU WIMHI TaAKUKOT
Pecny6nmka uHCTUTYyTUTa, bup ToMoHn maddod O6ynran YyTKa3rud MmHUIIA TIACTUHKAHIHT
n4uaa 3 YTKa3rW4 TaMOHHJAH HaMyHa OJMHHUO, SPUMYTKA3rHd METall OKCHIHHHT
(Tomkent TypH Ba KOIUIAHTaH KAaBaT KAJMHJIUITHU YI4aMU aHUKJIAaHAIW Ba YHUHT YpHUra
IaxpH) Oomka Merana OKCHIHH KyHIupMa (yuupum) OyHnu4a TErunuid WIMHI-

TAAKUKOT MIUIAPH YTKA3MIa M.
Xopwxka WMyt XaMKOpIMK Joupacuaa Taxpuba anMammm, OaxapunaéTran
(XMHIHCTOR 3 JOMMXa WIMHH MaB3ycHra OWJl XaMKODPJIApHMHI aMaJira OLIMPraH HIUIapu
u a ’ OWJIaH TaHWIINII, TYTUIAHTaH MabIyMOTJIap Ba OJIMHTaH HaTWKajiap 103ackiaH
10/len) XyJocaiap YAKapuill, KeJaXXakIard XaMKOPJINK F03aCHIaH KeIHUIIyBIap.
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5.4-maka

HNamMnii TaIKHKOTIAP Y4YH 3apyp O0yirad ac600-ycKyHaJjap, TeXHHK BOCHTAJIap Ba 00IIKa ToOBap-
MO KHIMATIMKIAPHU COTHO OJIMII YYYH XapaskaTJjap (IIy KyMJIaJaH, YCKYHATAPHHA MOHTAaK
KWJINMII, MIITA TYIUMPHII BAa TABMHUPJIAII HIVIAPUHM Oaxapui) *

(ttunnap OYtUYa anoxuda Headsariapoa Kypcamuiaou)

1-finn

(mune
cymoa)

Xapaxkataap
TypH

CoTud oJuHUIIN
peRaATAITHPUITAH
ac000-yckyHanap,
TeXHUK BOCUTAJIAP Ba
Oomka ToBap-moaauii
KUAMaTINKJIAPHUHT
acoCHOMAacH

bup
OMpJIHK
(ToBap,
MaxcyJorT,
10118
XU3MAT)
HApXH

Muk-
a0pH
(noHa
, KT
Ba
X.K.)

broa:ker-
JaH
MoJIHsJIAa
-
THpUJA-
JUTaH
MaoJiaF
cyMMacH

Xuccagop
XHCOOHIaH
MOJIMSLIALI
—THpUJIa-
JUraH
MaoJar
cymMMacu

Kamn

Ac000-

YCKYHaJIap:

HK-¢pypoe
CIIEKTPOMETD

NnMuin-raikukoT
WIIIapUia PaHTIIN
peakumsIapaan
doitnanannnany, 0YEK
SpUTMAJIAPHUHT
KOHIICHTPAIMSICH OPKaJIH
ONTHK FOTHJIHIII
KOHYHUSTIApH
AHMKJIAHA]1, OJIMHTaH
HaTWKanap acocuzaa
SAPUMYTKA3TUY OYEK
MO/JI/Ia SPUTMATAPHHUHT
(oTOCEHCHOMITN3ATOPIIHK
XyCyCHUSTIapH OPKaJIN
¢doToduzuk MeToIap
sIpaTHIIA TN,

1 216 700,0

216 700,0

216 700,0

Kamu:

216 700,0

I/I3OXZ *1. I/IHBCHTap, TCXHHKA Ba JXUXO3JIAPHUHI TCXHUK TaBCI/I(l)I/I Ba HUMa MakKcajaaa HIIaTHIIUIITN

3apypaTu aCOCIIAHTUPUIINIIN JIO3UM.

2. YIJ_I6y JKaaBajiaga KypcaTPIJ'IFaH HWHBCHTAp, TCXHUKA Ba KHUX03JIapra J'IOfIPIXB.HI/I amMajira OIIrupUIIL

y4yH XaKUKaT[a SXTHEXK MaBXyIIUrd OVitnua Jiolnxa pax0apu IIaxcaH »aBoorap

XHUCOOIaHAIH.

3. XapuJ KWIMHAJIUTaH MaxCyJioT, Ul Ba XU3MaTIap HapXJIapuHu Oejruiianiia 2 Ta MoJ €TKa3uo

6ep}IB‘lI/IHapHI/IHF THXKOpatT TaKJ'II/I(bJ'IapI/I WJI0BA KUJIMHUIIIHA JIO3UM.
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HWnmuii TaaiKuKoT/Iap yYyH 3apyp 0yiaran ac6o0-ycKyHajiap, TeXHMK BOCHTaJIap Ba 0olIKa ToBap-
MOJAN KUHMATIMKIAPHA COTUO O/IMII YUYH Xapa:KkaTjap (I1y KyMJIaJaH, YCKYHAJTAPHH MOHTAaXK
KHJIHII, HIITa TYIIHPHII Ba TABMHAPJIALI HIIAPUHA 0askapum) *

(tiunnap OYtiuua anoxuoa sHcadsaniapoa Kypcamuiaou)

(mune
2-imna cymoa)
Cotud oauHUIIN M bup Biomer Xuccagop
peKaJaAlITHPHIITAH MK OMpJIUK Aan XHuCOOMaaH
aopu MOJIHSIIA
Xapaskar1ap ac000-yckyHaaap, (10Ha (ToBap, - MOJIUSLIALI
TeXHMK BOCHTAJIAp Ba MaxcyJioT, —THpHJIa- Kamn
TypH . , KI' TUPUJIA-
601m<a TOBap-MOAAUMA Ba HIII, JMraH AUT'aH
KUNMATINKIAPHUHT XU3Mar) MaoJar
X.K.) MaoJar
aCoOCHOMaCHu HapXxu CyMMacu
CyMMacH
Ac000-
YCKyHaJIap: -
Makcaun amanuil TaikKuKoTaa
pexXanamTupuiIaéTrad WIMHAN-
TaKUKOT UIUIAPUHU OakapHILl
Pakamiu yayn Paxammu 111300 Ba JIT
11300 Ba AT 9205A mMapkamu 3 35000,0 | 105 000,0 105 000,0
9205A MyJITHMHATEpIIap EpAaMuaa
MapKam Ky€Ill 2JIeMEeHTIIapU
TOMOHH/IAH OJIMHAJUTaH TOK
MyJATUMHUTEpPIIA KyHH, Ky<JTaHHII Ba
p KapIIMIMKIAp YIuaHaIu.
Y IbTpaToOBYIL VABTPaTOBYII TYIKHHIAPH
m CPAAMILAA MOIUIATIAPTH 1 45000,0 | 450000 45 000,0
apaalITHPHII YIyH
apajamTHPIad UIUIATHIAH.
AHanuTHK OunwHran Mo Ba
Tapo3n apaJalMalapHUHT MUKIOPH
Capropuyc | B3 OFMPIMIH yiuana, uy 1 | 300000 | 30000,0 30 000,0
acocsa baxxapuiran
cepun Takxpubanap HaTIKauap
KyunTtux XyJIOCaaHaIH.
Nnmuii-TaaKUKOT UlIapuaa
PaHIJIN peakuusuiapIan
¢boinananunany, 6yEx
IPUTMATAPHUHT
HK KOHIICHTPALIMSICH OPKAJIH
CIEKTPOMETPT | ONTHK IOTHIMII KOHYHHUSTIAPH
a maxcyc QHMKTaHa I, OTHHTak 1 | 457000 | 457000 45 700,0
HaTWKanap acocuaa
HaMyHaJ1ap SpUMYTKa3rud 6YEK Moa
Y4IyH TYTKHY SPUTMAIAPUHUHT
(hOoTOCEHCHOMITH3AaTOPITUK
XyCYCHUATIApHA OPKaIH
¢dorodusuk mMeTomIap
SIpaTHIaIH.
—— 225700,0
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HWnmuii TaaiKuKoOT/Iap YYyH 3apyp 0yJaran ac6o0-ycKyHajiap, TeXHMK BOCHTaJIap Ba 0olIKa ToBap-
MOJAN KUHMATIMKIAPHA COTUO O/IMII YUYH Xapa:KkaTjap (I1y KyMJIaJaH, YCKYHAJTAPHH MOHTAaXK
KHJIHII, HIITa TYIIHPHII Ba TABMUPJIALI HIUVIAPMHHA Oaskapuin) *

(tiunnap OYtiuua anoxuoa sHcadsaniapoa Kypcamuiaou)

(mune
3-itna cymoa)
Cotud oauHUIIN Muk- bup Bmﬂa)::eT_ Xuccagop
peKaJaAlITHPHIITAH K OMpJIUK A XHuCOOMaaH
aopu MOJIHSLIA
ac000-yckyHaaap, (ToBap, MOJIUSLIALI
Xapamatiap TeXHUK BOCHTAJIAp Ba (nona MAaxcCyJIoT - —THpHJa- Kamu
TYpH P Ba KT XEYI0T, THPHJIA- P
0oIIKa TOBap-MONIMIA ,Ba H1II, Hran JAUTaH
KUNMATINKIAPHUHT XU3Mar) o MaoJar
X.K.) MaoJar
acocHoMacH HApXH cymMMmacu
CyMMacHu
Ac000-
YCKYHaJIap: -
IIurmeHTIApHU CUHTE3
KWIHLI Y9yH PEeaKTop 2 75 000,0 150 000,0 150 000,0
ABTOKIIaB cudaTna UIIIaTHIA/IA.
IIurmeHTHapHU CHUHTE3
KWIUII YIyH 2 24 750,0 49 500,0 49 500,0
PeaxTusnap HIIIATUIAIU
JKamm: 199 500,0

Namuii TAAKHKOTJIAP YUYH 3apyp O0yJarad ac600-ycKkyHanap, TEXHUK BOCHTAJIap Ba 0olIKa TOBap-
MOAINH KHIMATIUKIAPHA COTUO OJIMII YYYH Xapa:kaTjaap (11y ;KyMJIaJaH, yCKyYHAJTaAPHH MOHTAXK
KHJIUI, HIITa TYIHHPHII Ba TABMUPJIALI HIUVIAPUHHA daxkapuin) *

(tiunnap OYtiuna anoxuda sHcadsaniapoa Kypcamuiaou)

" Mune
4-itnn (V
cymoa)
Bromxer-
CoTu6 0JIMHMIIH Muk- bup Haﬂ Xuccagop
peKaJIAIITHPHIITAH OupIuK A Xucoonaan
aopu MOJIMSIa
ac000-yckyHamap, (ToBap, MOJIMSLJIALI
Xapaxatiaap (1oHa 1II-
TeXHMK BOCHTAJIAp Ba MaxcyJorT, —THpHJIa- Kamu
TypHu . » KT THPHJIA-
0o1IKa TOBap-MoOAIMIA Ba Ui, uran JAUTaH
KUHMATINKIAPHUHT XHU3MAT) Mao0JaF
X.K.) MaoJar
acocHomMacH HApXH cymMMmacu
CyMMacH
Ac000-
yCKYHaJIap: -
bup tomonu mappod
IIHIa
TUTAaCTHHKAJapHUHT
SpumyTKa3zrIy YTKa3rud TaMOHUHU
Jap y4yH aHUKJIall >kapaéHIapuaa 1 233 648,7 | 233648,7 233 648,7
aHaIM3aTop 3JIEKTP TOKMHUHT
Ky4UHH, KyBBaTUHH,
Ky4IaHUIIMHY YIdain
yUyH HIUIaTHIAAH.
JKamm: 233 648,7
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5.5-makJ

HNaMnii TAAKHKOT YYyH MaTepHajiap Ba OyTJ0BYH KHCMJIAPHH COTHO OJIMII XapaskaTjapu *
(tiunnap Oytiua anoxuoa sHcadsanriapoa Kypcamuiaou)

(MuHe
1-iinn cymoa)
CoTH0 0OJTMHHIIH Marepuasiap
MarepuaJiap Ba Marepuaiap
pexaJalITHPUITaH Ba OyTu10BYHN Kamn
OyTJIOBUM KHCMJIAp Ba OyTJIOBYH
MaTepHaiIap Ba OyTJ10BYH KHCMJIap Xapakatiap
HOMHU KHCMJIAP COHHU
KHCMJIAPHHUHT ACOCHOMACH HapXH
MacanaH, peakTuB Ba
peareHTiIap:
DOpuTManapHu GUIBTPIIAII
Bakyym nHacoc Ba MOJJATIApHU Xaiaan 1 10 000,0 10 000,0
Y4YyH UIUIATHIAIH.
OJuHral NUrMenT Ba yYHHA
MYXHWTHHHU HEHTpas Xojarra
ONTUO KeNTUPHUII MaKCcaIuIa
Kpucrammsatop Kexrup Keaiz 3 3.000,0 9 000,0
KaliTa KpUCTaJaml Ba
HEWTpaiam yuyH
WIILTATHIIAH.
Kamm:
19 000,0

N3ox: *1. MHBeHTap, TEXHUKA Ba )KUXO3JIAPHUHT TCXHUK TaBCU(U Ba HUIMA MaKCa/1a UILIaTHITUIIN

3apypaTu aCOCIIAaHTUPUIINIIN JIO3UM.

2. YOy *ajBajjia KypcaTWiraH MaTepuaiiap Ba OyTJIOBUM KHCMJIapra JOWUXaHU amalira
OIIMPUIIN YIYH XaKUKAT/Ia OXTUEK MaBKyUIMTH OYiinda Jolinxa pax0apu maxcaH )aBoorap

XUCOOIaHAIM.

3. Xapu KWIMHAIUraH MaxcyJioT, MII Ba XM3MaTiap HapXJIapuHu Oenrunainiia 2 Ta MoJl €TKa3uo
OepyBUMIIAPHUHT THXXKOPAT TaKIM(Iapy UI0Ba KUIMHHIIN JTO3UM.

5.5-maka

HWiaMnii TAIKHKOT YYyH MaTepHasIap Ba OyTJ0BYH KMCMJIAPHHM COTHO OJIMII XapaskaTjapu *
(tiunnap Oytiuva anoxuoa Hcad8aiiapoa Kypcamuiaou)

(MuHe
2-iina cymoa)
CoTu0 oJTMHUIIH MarepuaJiap
MarepuaJjuiap Ba Marepunasiap
pexaIalTHPUITraH Ba OyTJIOBYH Kamu
OyTJIOBUM KHCMJIap Ba OyTJIOBYH
MaTepuajuiap Ba OyTJ10BYH KHCMJIAp xapaxkatyap
HOMHM KHCMJIAp COHM
KMCMJIAPHMHT aCOCHOMACH HAPXH
Macanan, peakTuB Ba
peareHmiap:
Ham mopnanapuu KypuTuin
Kypurui mkadu JVLATAPHIT KYP 1 10 000,0 10 000,0
Y4yH MIUTATUIIAIH.
Kamu:
10 000,0
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5.5-mak

HNamuii TAAKHKOT YYYH MaTepHaljIap Ba OYTJIOBYH KHCMJIAPHH COTHO OJIMII XapaskaTaapu *
(tiunap Oytiuva anoxuoa sHeadsariapoa Kypcamuiaou)

(Mune
3-iua cymoa)
Cotud oauHUIIMA Marepuajuiap
Marepuajuiap Ba MarepuaJiiap
pexaTaAITHPHITAH Ba OyT/I0BYH Kamu
OYTJI0BUM KUCMJIAP Ba OYTJIOBYH
MaTepuajuiap Ba OyTJI0BYH KHCMJIAp xapakatyap
HOMH KHCMJIAp COHH
KMCMJIAPHMHT aCOCHOMACH HApPXH
Macanah, peakTHuB Ba
peareHTiIap:
IIurmeHTIApHU CHUHTE3
Mydenb neusb KWINLIA KYWAUPHIT YI9yH 1 25 000,0 25 000,0
HANUTATHIIAAN
Kamu: 25 000,0
5.5-maka

Namuii TAAKHKOT y4yH MaTepruaiap Ba OyTJIOBYM KMCMJIAPHH COTHO OJIMII XapaskaTjapu *
(tiunap Oytiuua anoxuoa sHcadsanriapoa Kypcamuiaou)

(mune
4-itnn cymoa)
Cotud omHuIIM MarepuaJnap
Marepuajuiap Ba MarepuaJiap
pexXaJalITHPWITaH Ba OyTJIOBYM Kamn
OyTJI0BYM KHCMJIAP Ba OyTJIOBYM
MaTepHauIap Ba OyT/10BYH KHCMIIap xapaskatyiap
HOMH KHCMJIAP COHHU
KHCMJIAPHMHT ACOCHOMACH HapXHu
MacanaH, peakTuB Ba
peareHmiap:
OJMHrad MUTMEHT Ba YHHU
MYXUTHHH HEHTpan xonarra
0NM0 KeNTUPUII MaKcaauaa
KpHcTammsatop eirrnp 3 3000,0 9000,0
KaliTa KpUCTaJjiaml Ba
HelTpaiam yuyH
WIUTATHTAIH.
Kamn: 9000,0
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Hurennextyan Gaoinar HATHRAIADHHAHT HHANKATOP KYPCATKAYNIADH

COHH

Oxwupru 3 iiniaa Jloiinxa 1onpacuna
Ne HuankaTopHuHr HOMJIAHHIIH
OJIHHTAH pe/kaamTHPHITAHH
Scopus/Web of Science 6azacura
1 KHPUTHIIFAH JKypHa/uiapja 4ol 3 4
STHJITaH MaKoJajiap COHH
“2 Maxasumii JKypHaslapaaru 105 20
MaKoJiajiap COHH
Xankapo JKypHaJlllapaaru
3 (Scopus/Web of Science) nan 45 10
TallKap¥ MakoJajiap COHH
bakanaspuar Oockuunzia
- Taiépianran OUTHPYB MajlaKaBHii 30 50
HILLIApH COHM
5 Taiiépnanran MarucTpJIuK 15 20
JHCCepTauMsAIapHHUHT COHU
Talépnanran 10KTOpIUK
6 JINCCEepTalUsAIapUHHHT COHH 13 5
(PhD, DSc)
7 Hamp kunuuran monorpadusiiap 9 3
COHH
g Hamp KHJIMHIaH YKyB 2 i
KyJ1aHMaliap COHM
19 Hamp KHIHHIAH  JapeiuKiap g i
. COHH
10 Murennekryan Myiak oObeKTiiapu 5 5

/l‘ €PMH3 J1aBJIAT YHHBEPCH

Jloiinxa paxéapu

Mapaxumos A.P.

Typaes X.X.

6-1ITAKJI

40



JloiinxaHu amaJira OIIMPUIIHUHT
KAJIEHIAAP PEXXKACHU*

7-ITAKJI

AMaJra omprIaiural unuiap**
(Jloliuxanuur xap Oup Hrim
Oyiinua oitap KeCUMHUQ)

Awmanra
OIIUPHUII/XUCOOOTHH
TaKIuM STHIIL
MyamaTa®**

Takaum sTUIagurag
XUCO0OT MIaKIN

bupunu

U NN

TagKUKOTHUHT  TYpT  WWIUIMK
WJIMUI PEKACUHU TY3HIL, MaKCaJ
Ba BaszudanapHu O6enrunad ouml,
Oapya TAIKWJIUKH MyaMMOJapHU
Xan KWJIHIII, aonnxa
HIITUPOKYMIIApUTA y3
BazudamapuHu TakcumIIao
Oepwurl.

SuBapp

E3sma xucobor

TaaKUKOTHH  yTKa3uIl  y4yH
3apyp oynran WIIMUAN
anabuéTiiapHu TYIUIall, WJIMHN
KUXATJaH YMyMJIAIITHPHULIL.

®eBpanb

E3sma xuco6ot

MaB3yHHUHT YpraHUITraHINK
JapaKaCUHU aHUKJIalm. TagKuKOT

MCTOJIAPUHHA TaHJIAII.

Mapr

1-yopak sixkyHu Oyiinya €3ma
XHCO00T

SpumyTkasrud  noiMMep  Ba
OpraHoMeTall KOMILIEKC
OMpUKMallapHU  KJIACCUK  Ba
3aMOHABUM  aHAIN3  yCYJUIapH
épaamua yprasuuul.

Ampens

é3ma Xuco0oT

Mait

é3ma Xuco0oT

AHuH Ba ¢dTanonuaHuH
acocujia Ky~€Il Hypiapura ce3rup
O0YyEK Mo 1anap CHUHTE3H
KWJINITHUHT KaxoH
aHJ03acuaru WIFOP
TaXpubajgapHu  YpraHum  Ba
Y3IalTUPHILLL

J%070)513

2-4opak sIKyHU Oyiinda €3ma
XHCOOOT

o

é3ma XucoooT

AHWIMH Ba ¢bTanonuaHuH
acocusia Ky€ Hypyapura ce3rup
OYEK Mo iIanap CHUHTE3
*KapaCHUHUHT MaKOoy
[IAPOUTIIAPUHN aHHUKJIAIIL.

ABrycr

é3ma XucoooT

CeHTs0pb

3-4yopak sKyHH OYyitnmua €3Ma
XHCO00T

AHunuH Ba ¢dTanounaHuH
acocujia Ky€l HypJiapura ce3rup
OyEK MoJIIaap CUHTE3
KapaCHUra  TabCHUP 3TYyBYU
OMWUIapHU aHukjam. OJuHraH

JIacTiabKu HaTHKajIap MaxallTHid

OxTs6pB

é3ma Xuco0oT

Hos6pn

é3ma XxucoooT
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WIMHI KypHaJUIapJa Ba WIMHUU
KoH(epeHmsiapaa IBJIOH
KHWJIUIIL.

Kyém nypmapura cesrup OYEK
MOJJanap CHUHTE3 JKapaCHUHU
YpraHwirad OMWIIAp acocuaa
poctinam.  Opanuk  (MUIUIKK)
XUCO00T Tail€prar

Jexabpb

4-yopak sKyHM Oyiinua €3ma
xuco6ot. Opanuk (MHIUTHK)
XHCOOOT

Uxxunun yinn

Ky€m smemeHTnapuayn WUFUILIA
WIUIaTUIaIuran  OMp TaMOHHU
maddod 6ynran yTrazruy mwuma
IUTACTUHKA OJIMII  Ba  YHHUHT
TapKuOuAaru SIPUMYTKA3T A4
MeTaJ OKCHJUIap TapkuOu Ba
MUKJOpPH aHUKJIAHAId Ba YHIOy
maddod mUmaHUHT TYpIu XK
VadamiapuHu - axpaTtud  OJUII
yYU4yH TETUILUIN WIMHA-TAAKUKOT
WA YTKa3UIAIH.

SuBapp

E3sma xucobor

®eBpanb

E3sma xuco6ot

bup tomonu maddod Oynran
YTKa3ru4 IIWIIa TIACTUHKAHUHT
YTKa3ru4 TOMOHHUIAH HaMyHa
OJIMHUO, SIPUMYTKA3rM4Y MeETall
OKCUJTHMHI Typd Ba KOIUIAaHTaH
KaBaT KaJIMHJIUTH Virgamu
aHWKJIaHA! Ba YHUHT YpHUTA
Oormika MeTasul OKCHJTHU
KyHaupMma  (yuupui) — Oyiinua
TETUIILTA WIIMHA-TAKIKOT
WIUTAPY YTKA3WUIAIN.

Mapr

1-yopak sxyHu Oyitnua €3ma
XHCOOOT

Ampens

é3ma Xuco0oT

I'pagen  Ba rpaden oxcumm
acocuzia  Ky€ll  dJIEMEHTIIapu
yuyH (oToaHOA MaTepuaiiap
CUHTE3 KHJIUIII yCyJ1apu
YpaHunagu;

Mait

é3ma Xuco0oT

%0%0)303

2-4opak sKyHU Oyiinya é3ma
XHCO00T

CuHTe3 KMIMHTaH SpUMYTKa3ruy
MOJIMMEp  Ba  METAJIOPraHuK
Mypakkab KOMILIEKC
MUTMEHTJIAPHUHT OTITUK
peaxKuoH KOOWJIMATIApUHU
MOJIy3MITUPUK yCysuiap €pramuaa
KBAaHT-KUMEBUH XUCOOIaHAIN;

o

é3ma XucoooT

ABrycr

é3ma Xuco0oT

Cunres KWJINHTaH
(hOTOCEHCHOMITU3ATOPITHK

KOOWJHMSTUTA dra MUTMEHTIap
acocuma 0YEK-O0YEK-ce3rup KyEemr

CeHts0pb

3-4opak SKyHH Oyinda €3ma
XHUCO00T

OKTs0pb

é3ma XxucoooT
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ANIEMEHTIApU OJIUII  yCYIUIapH
HI1a0 YMKUIIAIH;

OJIMHIaH HaTWXajlap MaxaJulun
xamma “/Web of  Science”,
“Scopus” mawrymoTiap O6a3acura
KUPUTWITaH JKypHaJUIapjia Ba
WUIIMUN KoH(pepeHImsIapaa
9BJIOH KWJIMHA[IH.

TUTaH JTIUOKCHUITH KaTjaam
EpYFIUKHU camapanu
KOHBEpCHsUIalll ~ y4yH  3apyp
Oynaran >Kyaa Ky MUKIOpAAaru

OyEK MOJICKYyJIaJIApUHU
anCcopHuusl KHJIMII WUMKOHUHH
O0epyBun AIIEKTPOHJIAPHUHT

ANCKTPOJIUT  (TpUEAU  WOHHM)
OWJlaH  PEaKIUSICUHH  OJIMHU
OJIMIII YYyH MakOyln ycysuiap
XamJa IIapouTIIapyu YpraHuau.
Opanuk ~ (WAWJUTMK)  XHCOOOT
TaKIUM JTHIII.

Hosi6pb

é3Ma Xuco0oT

Jlexabpb

4-yopak sKyHH Oyiinua €3ma
XuCco00T

VYuuuun vnn

CuHTe3 KWIMHTaH TapkuOuia
KpPEMHHI, MUC Ba PyX Cakjarat

¢ranounanmn OYeK | dnpapn Esma xuco6ot
MOAJAJIapHUHT Vb-
CeKTpoOTOMETp Ba  BOJIBT-
ammep TaxJWJ HaTWXKalapuaaH
yIapHUHT
(OTOCEHCUOUTN3ATOPIUK "
XyCYCHSTIapHHH S— depanb E3ma xucobot
KUJIUHA/IH;
ONTMHTAH HaTIXKajap MaxXajului
xamma “Web of  Science”,
“Scopus” mabiymoTian 6asacura 1-yopak sikyHu Oyiinua €3ma
KUPUTWITAH OKypHaJIapaa Ba Mapt XHUCOBOT
WIIMHNA KOH(epeHIMsIapaa
9BJIOH KUJIMHAIH.
TapkuOua mapkasuit atom Anpess &3Ma XHCOBOT
cudaruga 3d meramnap Ba
MeTajaMac atomuap OYnran ssHTH | Maij 83Ma XHUCOBOT
O YHKIIMOHAI = —
($hOTOCEeHCHOUTN3ATOPITHK WioHb 2-uopax sKyHu Oyiira Esma
KOOMJIMSITUTA 3Ta MUTMEHTIIap Xucobor
CHHTE3 KHJIULL yCYIIaph Wioms &3Ma XHCOBOT
YypaHunanu;
Cuntes KWJINHTaH ABF}’CT é3Ma XucoooT
(hOTOCEHCMOUTU3ATOPITHK C 6 3-4opak SKyHH Oyinda €3ma
KoOumaTura sra | —CHTIOPE XUCO0OT
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NUTMEHTIAPHUHT  (OTOKUMEBHH
PEaKIMOH KOOMIUSATIApH

OKTs0pb

é3ma XxucoooT

(hoTOKUMEBHI ycysuiap
épaamMuaa WIMHMHA Ba amajuid
JKUXATJaH aCOCIIaHa]IH.

OJIMHTaH HaTWXalap Maxaului
xamma  “Web  of  Science”,
“Scopus” MabiaymoTiIan 0azacura
KUPUTWITaH JKypHaIapjia Ba
WIIMHI KoH(pepeHuusuiapaa
IBJIOH KUJTMHATH. Opanuk
(MUK ) XUCOOOT TaKJIUM ITHII

Hosi6pp

é3Ma Xuco0oT

Jexabpp

4-qopak skyHu OViinya €3ma
XHCO000T

TypTrHuM Hun

CuHTE3 KWIMHTaH APUMYTKa3rud, | Sapaps Esma xucobor
(hOTOCEHCHOUTN3ATOPIINK
XyCYCHATHIa 3ra  IMIMEHTIAP | qyopns oy E3ma xuco6oT
acocuza  Ky€m  dJeMeHTIIap
OJMIIHUHT  WIMHH  acociapu 1-4opaK sKyHH OYiinua &3ma
WNUIA0 YUKWIAIA. Mapt XHCOGOT
CuHTe3 KWIMHTaH SIpUMYTKa3rud,
(hoTOCEHCMOUTU3ATOPIHUK Armpenb &3ma xucodoT
XYCYCHATHTa 3ra IHUTMEHTJIAp
acocuzia Ky&Iul SMCMCHTIAPUHHUHT | 1o &3Ma XHCOBOT
Ta)Xpuba HaMyHaJJapUHU SIPATHIL.

o 2-4yopak sKyHu Oyiinda €3ma
OnuHran Ky€im sIeMeHTIapHIaH xXucobor
XoCWJl  OymajguraH TOK  KYYH | Lfoms 3Ma XHCOBOT
KUHAMaTIapuHIHT KHHETHK
KOHYHUSTIApU ABrycr €3Ma XxucoboT
WIMHIT aCOCIaHaH. 3-yopak sKyHu Gyiinua é3ma

CeHTs0pb

XHCOOOT

OnuHran Ky€m 3JeMeHTIapHIaH
XOSHH Oymairan  KydnaHHII OxT1a0ph é3Ma Xuco0oT
KHAMaTIIapUHUHT KHHETHK
KOHYHUSTIApU
UJIMUH aCOCJIaHA/IN. Hos6pb é3Ma Xuco0oT
OnuHraH WIMHH HaTWXajaap Ba
XYyJIOCAJIApHU aMalIuETAA KyJUIalll
ydyH  aMaluid  TaJaKHKOTJIap
pekacH Ty3HJIa/Iu.
OnuHran HaTwXautap Maxajluud . )
xamma “Web of  Science”, Jlexabpo 4-yopak sSKyHM Oyiinua €3ma

“Scopus” MawymoTiap O6a3acura
KUPUTWITaH JKypHaIapia Ba
WUIIMUHT KoH(pepeHumsuiapaa
3BJIOH KWINHAIN. AxyHnit
XUCOOOT TAKIUM DTHIII

XHCO00T
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Jloituxa pax0apu

«09» 09 2023 i

* JlouXaHWHT KaleHjaph pekach[a amalira OLIMpPHIAAWTaH Hiuap MaskypAloitnxa
OyiiM4a TaaKMKOT INAKIM, WIMMH-TAJKMKOT HATWKAlapy XamJa OIMHIaH HaTHKATapHH
CHHOBJIaH YTKa3HINl TaJOMpJapy IBJIOH MaTHUra MYBO(QHK paBHILIA Ba TYIMK XakMiIa akc
STTHpHINILY J03uM. [IyHuHrIeK KaneHaaph pekana TaaKHKOT HaTWKajdapu Oyiuua Hydysiu
uIMHH  kypHarmapra Ba  Web  of Science xamzma Scopus Mmawmiymornap Gasacuia
HHJICKCAlHsIaHTal JKypHajIapia 4on STHUIaJWraH MakoJajlap COHH Ba YJIapHH 4YON ITHLI
MY/UIaT/IapHHH aHHK K¥pcaTull Tanad HTHIaIu.

** Jloliuxa moupacuja avanra OUIMPUIAJMIAH WIMHH-TAIKHKOT WILIAPH HOpaKIap
KEeCHMHUJIa aHHK Ba U3YHJI KeTMa-KeTIHKAa 0aéH STHITHHIIH JIO3UM.

#%% MMm3onaHraH ., niaprHomMara M
KeTMa-KeTJIMKa KYpcaTHIaIu.

iy ePMH3 /1aB/IAT YHHBEPCHTE Mapaxumos A.P.

Jloituxa paxbapu . Typaer X.X.
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7.1-maKJ

JloiimxanuHr 1-injauaa aMmajra olmupuIaIural HiMHAR-TaAKUKOT HILIapH

PEXKACH

(Jlotiuxanune bupunyy tuIuda yHune xap oup 6ockuurapu ooupacuda amanea OUUPULAOULar WIMUL-MAOKUKOM ULAAPYU 84 YHUHE OA8OMULLTUSU KYPCAMUIAOU)

Jloiinmxanuur 1-iinjuaa amajira
OLIMPUIATUTAH UIIMUIA-

TAAKUKOT HILIAPHU

sAHBaph | eBpanb | Maprt anpeJb Mail HIOHb HI0JIb aBIryCT | CeHTHAOpb | OKTAOpL | HOSIOPHL | JAeKkaldpb
boc- | bouuia- | JlaBomuii-
KHN4- HHUIIIN JIMT'H
Jap (oit) (oiiaap)
1 TagKUKOTHH YTKA3UII YUyH 3apyp OViran uiMuii aqabueETiapHu TYTUIaIl
1 2
2 MaB3yHUHT ypraHuiraHjIvK Aapa)KacuHU aHUKIal. TaaKUuKOT METOAJIApUHHN TaHJIalll.
3 1
3 SApumyTKa3rud noiauMep Ba OpraHOMeTaul KOMIUIEKC OMpUKMaiapHu KJIacCUK Ba 3aMOHABMM aHAIM3 yCyJulapu €paamuaa
Yprasuui.
4 2
4 AHUIMH Ba (pTamonnaHuH acocuaa KyEen Hypiapura ce3rup 0yEK Moaanap CHHTE3U KWIMIIHUHT )KaX0H aH/103acuaru Uirop
TaxpubanapHu YpraHuIl Ba Y3IaIITHPHILL
6 2
5 AHWIIMH Ba PTaJIONMAaHNH acocyuaa Ky€I Hypiapura ce3rup 0yE€K Moaanap CUHTE3 )KapaéHUHUHT MaKOyIT MapOUTIIApUHA
aQHUKJIAII
8 2
6 Kyém nypnapura ce3rup 6yE€K Moanap CHHTE3 Kapa€HWHH YPTaHWITaH OMIJIJIAP aCOCH A POCTIIAII
10 3 | |




7.2-maKJ

JloiiuxaHHHT 2-HHJINAa aMaJIra OIHPUIATUTAH HWIMHA-TAIKUKOT HILIApH

PEXACHU
JloiimxaHuWHT 2-HNJIHIA aMaJira
OLUMPUJIATUTAH WIMUIA-
TAAKHUKOT HIILJIAPH
sSIHBapb | peBpajib | MapT anpeJb Mau HIOHb HIOJIb aBryCT | CEHTAOPHL | OKTAOPL | HOSIOPHL | AeKaOph
boc- | bomua- | Jlapomuii-
KHAY- HHUIIHA JIMTH
Jap (oid) (oitiap)
Kyéur anemeHTIapuHy HUFUIIIA UIIUTATHIaqUrad Oup ToMouu maddod OYaran yTkasrud MIKIia MIACTHHKA OJIUII BAa YHUHT TapKUOHUIArH
1 SIPUMYTKA3rU9 METANI OKCUJIIAP TAPKUOU Ba MUKIOPH aHUKTaHAU
1 2
bup Tomonu maddod 6yaraH YTrasriy MmuIIa IIACTUHKAHUHT YTKa3rM4 TOMOHHUAAaH HaAMyHa OJIMHHO, IPUMYTKA3ruy METaJUT OKCUITHUHT TYpH Ba
2 KOIUIaHI'aH KaBaT KAJIMHIIUT yfﬂanI/I AHUKJIAII
3 2
I'paden Ba rpader okcuau acocuaa Ky©eun 3JeMeHTIapy yIyH POTOAaHO I MaTepUaljiap CHHTE3 KWIHII YCYJUIapy YPraHuIil
3
5 2
CuHTe3 KIWIMHTaH SpUMYTKa3TUY MMOJIMMEP Ba METAIOPTaHUK MypaKkKa® KOMIUIEKC MUTMEHTIAPHUHT ONITHK PEAaKIMOH KOOMIHATIAPUHH TOIY3MITUDP UK
4 ycyinap €paamMuia KBaHT-KUMEBUH XucoOant
7 2
Harmxanap «Web of Science», «Scopus» MabiayMoTiiap 6azacura KHpUTUITAH XypHaIap/ia Ba WIMHNA KOH(PEPEHIMIIAPIa IBIIOH KIITHII
5
9 2
6 TuTtan AMOKCUUTA KaTJIaM EPYFIUKHH camMapaiid KOHBEPCHUsJIAII yUyH MaKOyJl yCyJuiap Xxama IMapouTIapHH YPTaHUIII
11 2
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7.2-1maKa
JloiinxaHMHI 3-HHJIKAA aMAJITa OMIMPWIAAMIAH WIMMA-TAIKHKOT HIILIAPH

PEKACHU

Jloiimxanuur 3-MMJnaa amajra

OIIMPWIATUTAH UIIMUIA-
TAAKUKOT HILIAPHU

siHBapb | ¢peBpasib | MapT anpejib Mai HIOHb HIOJb aBIryCT | CeHTHAOpb | OKTAOpPHL | HOAOpPHL | JAeKadph
boc- | bomua- | laBommii-
KU4- HUIIH JIMTH
Jap (oit) (oit1ap)
CuHTe3 KMIIMHTaH TapKuOu1a KpEMHH, MUC Ba pyX cakjaran ¢ranonuaniud 0YEK MoaaanapHunr Y b-cnektpodoTomerp Ba
1 BOJIBT-aMIICPp TaXJINJ HATHXXAJIApUAAH YIIapHUHT (1)OTOCCHCI/I6I/IJ'H/I33TOPHI/IK XYCYyCUATIIApUHU TaAKUK KWINHAOU,
1 3
2 Tapkubuna mapkasuit arom cudatuaa 3d Metasuiap Ba MeTaaMac aToMiap OYIIraH sHI'M HOIU(PYHKIIMOHAT
q)OTOCCHCI/I6I/IJ'H/I3aT0pJII/IK K06I/IJ'II/IHTI/IF8. ora MUIrMCHTJIAp CUHTE3 KUJINII YCYJIJIapH S'/'paHI/IJ'IaI[I/I
4 4
3 CuHTE3 KUIHHTaH (OTOCEHCHOMIT3aTOPINK KOOMITHATHTA 3Ta IMTMEHTIAPHUHT (HOTOKUMEBHH PeaKMOH KOOMIHATIApH POTOKMMEBHIT yCyiap
épramuia WIMHUI Ba aMalliil XKMXaTIaH aCOCIaHaIH.
8 3
4 Opaimk (Huumik) Xxuco6oT Takaum sty Ba Hatmxanap « Web of Science», «Scopus» MabirymoTiiap 6azacura KUpUTHITaH XKypHaJUIap/a Ba HIMHH
KOoH(pepeHIHsIIap1a YbJI0H KIINHAIH
11 2
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7.2-maKJ

JloiiuxaHuHT 4-iHJINAa aMaJIra OIUPUIATUTAH HWIMHH-TAAKUKOT HILIAPH
PEXACH

(Jlotiuxanune Gupuryy tuAUOA YHUHE Xap 6up 60cKuuIapu 0oupacuoda amaied OUUpULaou2as UWIMUL-maoKuKom uiapyu 6a YHUHe 0a8oMUtiusy Kypcamunaou, azap

qotiuxa 3 uunnux oyiaca, KeuuHau Uun yuyH xam wy mapmuooa x#caoeai myroupuiaou)

JloiinxaHuHr 4-injnuaa amaJjra

OLIMPUWIATUTAH UIIMUIA-

TAAKHKOT HILJIApPU

siHBapb | peBpajb | MapT anpejib Mai HIOHb HIOJTb aBryCT | CeHTS0pPb | OKTAOpPL | HOSIOPHL | JAeKadpb
Bboc- | bouua- | JlaBommii-
KUY- | HHUIIH JIUTH
Jap (oit) (oiiaap)
CuHTe3 KMIIMHTaH ApUMYTKa3ruy, (OTOCCHCUOMIN3ATOPINK KOOMIHMITUTA 3Ta MUTMEHTIAp acocuia Ky€eu aeMeHTIap
1 OJIMITHUHT WIMHNA acoclapy UILIa0 YNKUIAIHN,
1 3
2 CuHTe3 KUIIMHTaH KyEII SJIeMeHTIapyIaH XOCHII OYIaurad TOK Ky4YH Ba Ky4JIaHUII KHAMATIApUHUHT KHHETHK KOHYHUSATIapU
WIIMHM acocCJIaHaIu
2 2
3 OnuHrad WIMHKA HaTWXKajlap Ba XyJIOCalapHU aMaIM€T/a KyJUlall y4yH aMaluil TaIKUKOTJIap PeXacH Ty3UJIaIu.
4 SkyHuit xuco6ot TakauMm 3trnaad. OJMHraH HaTKanap Maxaaumni xamaa “Web of Science”, “Scopus” mabaymoTtiap 6a3acura

KUPUTWITAH )XypHAJIap/aa Ba WIMHA KOH(GEpEHIUsIap/1a YbJIOH KIIMHAIH.
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TepMu3 1aBJjaT yHUBepCUTeTH KUME PaKy/IbTeTH JeKAHH,
kumé gannapu noxkropu, npogeccop Typaes Xaitur XynaiHa3apoOBUYHUHT

CYHITH 3 iiNJI1a 40N 3THJITAH ACOCHI WJIMHUI MILJIAp pyiXxaTu

Bbocma Tabok
éxu OeTiiap

Ne HNiamuii v maB3ycu BOS M eru Yom 3THIITaH KOIH, BAKTH Ba Xa:KMH, 0eT COHH, Xammyasuudguiap
Kyaesma MYAJIH(PHUHT
HINTHPOKH
New review of dye sensitive International Journal of Engineering Trends and Shukurov D.Kh.,
1 solar cells Bocma TechnologylJETT), 2021.Ne69(9).P.265-271. Crossref, 8, 30% Djalilov A.T.,
https://doi.org/10.14445/22315381/1JETT-V69.19.P232. Karimov M.U.
Synthesis of Polyaniline Dye International Journal of Engineering Trends and Shukurov D.Kh
9 Pigment and Its Study in Bocma Technology (JETT), —India, 2022. —Ne 70(4). —P. 236-244. 7 50% Tojiyev P'J N
Dye-Sensitive Solar Cells Crossref, https://doi.org/10.14445/22315381/1JETT- ' Karimov M U
V7014P220. =
"Effects of Different Factors Geldiev Y A
on the Kinetics of " International Journal of Engineering Trends and Umbarov I. A”
3 | Modification of Polysilicic Bocma Technology, vol. 70, no. 8, pp. 447-452, 2022. Crossref, 9, 30% Eshmurodoy.
Acids with Ethanolamine https://doi.org/10.14445/22315381/IJETT-V7018P245. Kh.E
"Study of Synthesis and
Pigment Characteristics of " . . .
the Composition of Copper oo International Journal of Engineering Trends and _
4 Phthalocyanine with Technology, vol. 70, no. 8, pp. 1-9, 2022. Crossref, 9, 50% Nabiev D.A.,
T . . https://doi.org/10.14445/22315381/IJETT-V7018P201.
erephthalic Acid
"Synthesis of Superabsorbent
Hydrogels Based on Starch International Journal of Engineering Trends and Kholnazarov B.A
5 Copolymer/Minerals Bocma Technology, vol. 70, no. 12, pp. 351-358, 2022. Crossref, 8, 50% o

Powder"

https://doi.org/10.14445/22315381/IJETT-V70112P234.

Djalilov A.T.




Synthesis and study of a
complexing sorbent, based

Ermuratova N.A.,

on urea, formaldehyde and Bocma ChemChemTech. vol.65, no. 9, pp. 31-38. 2022. 0 X
6 aminoacetic acid, using ir https:doi.org/10.6060/ivkkt.20226509.6626. 8, 50% Kggg\l/(;vNKl.\lN.,
spectroscopy and scanning o
electron microscope.
"Synthesis and Research of . L Gafforova Sh.
: " International Journal of Engineering Trends and . ’
7 I\S/Ioertgfsrﬁlfg‘tzegn%”TshﬁgL“rre”a Boema | Technology, vol. 70, no. 11, pp. 99-105, 2022. Crossref, 7, 50% D;S&: :('SI‘SOET g
https://doi.org/10.14445/22315381/IJETT-V70111P210 '
Soatov S.
tggesgffhy:)r}gn?gg?zzlg ?ir:]d Journal of Pharmaceutical Negative Results. Volume 13, Eshankulov Kh.,
8 | orviate on the basis of the Bocma Special Issue 7. 2022 7, 50% Umbarov LA,
y doi.org/10.47750/pnr.2022.13.507.426 Karimov M.U.
copolymers.
9 Shyr:jtrhcges(leslsog;:e%e(r)a;b:grt;irjt Bocma Journal of European Chemical Bulletin. 2022,11(11), 152 — 9. 50% Kholnazarov B.A.,
ydroge . 161. https:doi.org/10.31838/ech/2022.11.11.018. B Djalilov A.T.
chitosan hybrid
Sf:%(\j/);g T‘I;PetI?TI] rST?OrEH :)Zr;gy Journal of ChemChemTech-Xypran xuMusi u xumudeckas Umirova G.A.,
10 olvam h?)ll es based on bocma texHojorus, 2023. V. 66. N 5.P. 41-51. 10, 50% Kornilov K.N.,
polyampholytes https:doi.org/10.6060/ivkkt.20236605.6728. Ermuratova N.A.
amino acids.
Onpenenenre HOHOB
TAXKEIIBIX METAJIJIOB B
11 | CYPXaHNapbuHCKuX Bojax Bocma Momnorpadus, -T.: -Yrusepcurer, -2020, 112-6. 112, 50% Tuinaes X. P.

CHEKTPO(HOTOMETPHUUECKUM U
COpOITMOHHO-
(hOTOMETPUUYECKHM METOIOM

Kymaesa 3. 3.




Ionyuenune Hopmyposios b.
MOJIMUIIEPOBAHHBIX i A.,
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IMepeuens
Hay4HBIX paboT 3aBeaylommeii tabopaTopueil MeMOPaHHBIX MPOIIECCOB Uuctutyra
(usuko-oprannyeckoit xumun HAH Benapycn
[Tnucko Tarbsnoit Buktoposhoii

1. Hliavitskaya. T., Plisko. T., Bildyukevich, A., (...), Melnikova, G.B.. Pratsenko. S.A.
Novel Hydrophobic ~Ultrafiltration Membranes for Treatment of OQil-Contaminated
Wastewater//Membranes. 2023.13(4),402

2. Plisko, T.. Burts, K., Penkova, A., (...). Ermakov. S.. Bildyukevich, A. Effect of the
Addition of Polyacrylic Acid of Different Molecular Weights to Coagulation Bath on the Structure
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3. Yuan. B., Wang, N., Zhao. S., (...), Hliavitskaya, T.A.. Jason Niu, Q.Asymmetric
polyamide nanofilm with coordinated charge and nanopore, tuned by azlactone-based monomer
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Abstract - The aim of this study is to synthesize and physicochemically study a semiconductor polymer dye pigment used
as a dye pigment for dye-sensitive solar cells, which are currently considered third-generation solar cells as one of the
alternative energy sources. to achieve this goal, polyaniline was synthesized in an acidic environment in the presence of
aniline and ammonium persulfate by the oxidative polymerization method. the synthesized semiconductor polymer dye was
first used in the preparation of solar elements sensitive to new dyes from pigment. Measurements in the prepared paint-
sensitive solar cells were performed outdoors for 12 days using a DT 9205A multimeter. the highest values of voltage and
current were recorded on the first day as 700.6 (mV), 65.45 (mA) and the lowest as 335 (mV), 26.6 (mA) on the last day of

measurement was found.

Keywords - Dye-sensitive solar cell, Photophysics, Polymer films, Polyaniline, pigments.

1. Introduction

Many high-molecular compounds are semiconductor
polymer substances, and today these properties are
becoming the focus on intensive research by many
research scientists due to their excellent photochemistry of
polymeric materials [1]. Semiconductor polymer materials
are used mainly as nanocomposite materials in solar cells,
microelectronics,  optical  materials,  photoelectron
engineering industry based on polymer materials for
energy production [2]. Electrically conductive polymers
are also called organic metals because they do not contain
metal atoms, but their electrical conductivity covers the
permeability region of inorganic semiconductors, and is
close to the permeability limits of metals [3, 4].

Semiconductor polymers are used in the flexible, and
can produce as environmentally friendly manufacturing.
Nowadays, suppernanocompositors on the bases of
semiconductor polymers are used in organic solar
batteries, biosensors, the flexible transparent displays,
LCD screens based on liquid crystals, for example:
computer monitors, televisions, telephones, digital
cameras, e-books, navigators, calculators, clocks and we
can say that indium is also giving as a substitute for
thallium oxides for liquid screens in electronic devices
used in other demonstrations [5, 6]. the electrical
conductivity of metals, and semiconductor polymers are
differenr from each other not only in quantity sides but
also in high qualitative aspects. for example, as the
temperature increases, the electrical resistance of metals
increases (electrical conductivity decreases), while that of
semiconductors decreases, the electrical resistance
increases [7]. the electrical conductivity of metals does not
change under the influence of light, however, that of

semiconductors may change many times. the electrical and
optical properties of semiconductors are incomparably
more sensitive to external influences than those of metals.
Polymer semiconductors different in their permeability
illumination as anisotropic semiconductor coatings and
photovoltaic devices [8].

Semiconductor polymers will be used to open new
production lines, as well as in the manufacture of
photovoltaic devices that provide high conversion
efficiency at low cost, also we should taking into account
their  electrical and physical  properties.  New
nanostructured conductive polymer forms with large
photoelectric field, high sensitivity, and diffusion provide
new ideas in nanocomposite technology [9, 10]. Research
in this area has shown that organic semiconductor polymer
composites have a million times higher conductivity than
conventional semiconductor polymers. at present time,
semiconductor polymers and organic semiconductors are
used in many fields of electrical engineering and
electronics. Because organic polymers are cheaper, easier
to manufacture, lighter, as well as more flexible than their
inorganic analogues, they are now of great interest to many
research scientists [11, 12]. Common representatives of the
class of electrically conductive polymers: polyamide,
polyaniline, polypyrrol, polyacetylene, polyphenylene,
polytophene, polyvinyl chloride, poly (3.4-
ethylenedioxythiophene) and others. These polymers have
high electrical conductivity combined with high stability.
Therefore, the existing and possible range of application of
polyaniline, polytiophene, polyacetylene, polyvinyl
chloride, polypyrrole, poly (3,4-ethylenedioxythiophene)
and similar semiconductor polymers is very wide
[13,14,15].
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These high molecular weight compounds consist of
linear stereoregular macromolecules with a conjugated
double bond. the properties of electrically conductive
polymers are similar to those of inorganic semiconductors
[16]. Given that photovoltaic solar cells that use
semiconductor organic polymers in absorbing and
converting light to convert sunlight into electricity have
great potential, we are currently conducting intensive
research [17].

2. Materials and Methods
2.1 Materials

Raw materials: aniline, ammonium persulfate, 1m
hydrochloric acid or sulfuric acid, potassium per sulfate
K2S;0s, potassium bichromate K,Cr,O7, potassium
bromate K3BOs;, potassium iodate KIOs, hydrogen
peroxide H.O., ammonia, dimethylformamide and distilled
water.

2.2 Polyaniline Synthesis

Polyaniline synthesis is divided into two different
methods: chemical and electrochemical methods. the
chemical method is on the basis of the oxidation of
polyaniline under the influence of oxidants in an acidic
environment. Initially, the reactants were weighed ina 1:1
mole ratio of ammonium per sulfate and aniline. Added 75
ml of 1M HCI to the weighed aniline, dissolve in a 400 ml
beaker and store at 25 °C. the mixture by mixed the
addition of hydrochloric acid solution is up colourless.
Then, a 10% solution of the measured ammonium
persulfate was dissolved in 70 ml of 1M HCI in another
400 ml beaker, the mixture was also stored at 25 °C, and
the reaction was carried out at the high temperature by
slowly dripping over an aniline and hydrochloric acid
mixture for one minute. the temperature was kept constant
at 25 °C while stirring the reaction at medium speed for 30
min. the fact that the color of the solution gradually turns
blue and then turns reddish-green indicates the formation
of polyemeraldin, ie an intermediate product. After another
30 minutes, the precipitate collects on the Buyuxner funnel
and is washed several times with a water aspirator. the
precipitate washed with distilled water is filtered, washed
again with hydrochloric acid and dried in a drying cabinet
for 3 hours. the resulting product is a polyemeraldine salt,
which is green in color. to obtain the polyemyraldine base,
the polyemyraldine hydrochloride was processed in an
aqueous solution with ammonia water for 1 h and filtered
using a Buckner funnel to separate the polyaniline powder
from the resulting solution, then dried for 12 h in a vacuum
drying oven at 60°C to rehydrate the filtrate. During the
polymerization process, the colour of the reaction mixture
changes from blue to dark blue. the general appearance of
the polymerization reaction of polyaniline can be
expressed as shown in Fig.1.

The synthesis of high-permeability  polymer
substances and their study in various fields is one of the
current tasks before us. the unique physical-mechanical,
chemical and electrical properties of semiconductor
polymers allow these materials to be used in various fields
of technology. Many researchers suggest that the field of
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synthesis of organic semiconductor polymer substances is
giving us great opportunity, and will be an energy source
for other types of energy sources [18, 19].

@—NH3C1 + 5(NH,),S,05 —>
e
e Cl
P [ NH NH3—} + 2HCI+ 5H,S0, + 5(NH,),SO4
n

Fig. 1 Formation reaction of polyaniline

2.3 Characterization

the morphologic properties of the synthesized
polymer (JEOL JSM-5800LV) were studied using IR
spectroscopy to obtain information on the presence of
functional groups in the scanning electron microscope
(SEM) and the polymer, for what length it is located in the
field. Also, the thermal analysis of the differential thermal
and pigment was carried out by thermogravimetric
methods of obtaining polyaniline paint (DTG-60, DTA-TG
APPARATUS SHIMADZU simultaneously, Japan). in
addition, the analysis of X-ray Space analysis of polymer
dye pigment (XRD-6100 X-RAY SHIMADzU
Defraktometer) was taken tick. the power output of the
solar element, obtained on the basis of the most dye
pigment, was measured using a digital multimeter
combination of 11300 and, importantly, polyaniline DT
9205A with the values of voltage (mV) and current (mA).

2.4 To study the effect of factors influencing the process
of polyaniline synthesis

The analysis of the effect of aniline concentration,
reaction time and reaction temperature on the yield of the
product formed by the process of obtaining polyaniline in
the presence of aniline, ammonium persulfate, 1M
hydrochloric acid, and ammonia solution is given in Table-
1

Table 1. To study the effect of concentration, time and temperature
of reactants on the yield of the product

the mol time of UGz the
. - rature "
ratioof | continue reaction
SO . dependence o
initially | reaction, efficiency
products (hours) of_the %
reaction, °C
0.1:1:1 3 -10 75
0.5:1:1 25 -5 80
1:1:1 2 0 89
1.5:1:1 15 10 70
2:1:1 1 25 72

During the experiments, aniline and ammonium
persulfate were obtained in different proportions. in the
process, the results of the reactions carried out with
different proportions of aniline to ammonium persulfate to
hydrochloric acid were lower than those obtained with
both low and high proportions of aniline. in a 1: 1 mol
reaction of ammonium persulfate with aniline, it was found
that the yield of the process was so high (Fig.2).
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Fig. 2 The effect of molar ratios of starting materials on the reaction
yield during the production of polyaniline
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Fig. 3 The effect of temperature on the reaction yield during the
production of polyaniline

The experiments were performed at different
temperatures. the yield of the reactions performed at
different temperatures in the process was tested at both low
and high temperatures, and the results are shown in Fig.3.
the yield of the product formed by the reaction of aniline
with ammonium persulfate at 0°C was found to be high.
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Fig. 4 Effect of time on reaction yield during polyaniline extraction

The experiments were performed at different times.
the yield of the product obtained at different time intervals
during the reaction, i.e., from 1 h to 3 h, was tested and the
results are shown in Fig.4. the yield of the product formed
by the reaction of ammonium persulfate with aniline for 2
hours was found to be high.

3. Results and Discussion
3.1 IR Analysis

The morphological properties of the obtained
polyanilin were measured and analyzed by infrared
spectroscopy to obtain information about the presence of
functional groups in the SEM scanning electron
microscope and the polymer, the wavelength range, and the
results of the study are shown in Fig.5 (a - b). in the IR
spectra of the resulting new polymer, it was observed that
the absorption frequencies of 3483 cm™ belonging to the
N-H -group are in the range of high intensity of valence
oscillation type. Absorption frequencies were observed in
the 2927-3000 cm™ area (Ar) = C-H group, and in the
weak 1655 cm area -C = N- valence intensive group.

The absorption frequencies around 1500-1600cm are
related to the elongation of the CN bonds in the Kinetic
rings with gasoline [20, 21]. Given that peaks in the region
of about 1300 cm™ are related to the presence of aromatic
amines present in all types of polyanilines discussed here,
the intensity of these absorption frequencies is about the
oxidation state of polyaniline, if they exhibit similar
intensity, the colour of synthesized polyaniline is reddish-
blue associated with the appearance of green [22, 23].

The absorption frequencies of the synthesized
polyaniline appear to have wider absorption frequencies
instead of higher intensity, which is due to the presence of
the groups analyzed above at higher concentrations. There
is evidence that the resulting polyaniline sample has the
lowest point of low intensity in the region where the
absorption frequency extending around 3400 cm™* depends
on the O-N bond due to the presence of the O-N bond in
the solvent.
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Fig. 5 IR-spectra of a-aniline and b-polyaniline were given

3.2 SEM analysis

Scanning electron microscopy (SEM) allowed us to
see that the polymer morphology was similar to other
polymers described in the literature. SEM photographs
show an image of the polymer magnified 500 times Fig.6
(a - b). AS can be seen from these photographic images, it
consists mainly of unevenly placed grains and sharp

1ore, F1 LB

netTu 28KV x2.58e FEun

(@)

corners of the edges, moreover, the structure is more
porous. This suggests that the length of the polymer chains
increases with decreasing synthesis temperature and
therefore yields a large molecular weight, as proven by
many researchers [24].

12&n

x2.,588

28x v
(b)

METU S8nmn

Fig. 6 Scanning electron microscopy image of synthesized polyaniline

3.3 Study of Thermal Analysis of Synthesized
Polyaniline
the thermal stability of the synthesized

semiconductor polyaniline pigment was analyzed by
differential-thermal and thermogravimetric methods
(DTG-60, SIMULTANEOUS DTA-TG APARATUS
SHIMADZU, Japan). the resulting derivatogram is shown
in Fig.7(a - b), which consists of 2 curves. Thermal
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analysis is performed to obtain similar information about
the thermal properties of the polyaniline under study, its
temperature tolerance, how it changes under the influence
of temperature, i.e., at what temperature and in return for
mass loss. Thermal analyzes were performed in a
temperature range of 20 °C to 600 °C, in an argon
environment at a rate of 10 degrees per minute.
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Fig. 7 Study of thermal analysis of synthesized polyaniline

The endothermic curve of the obtained derevatogram
was mainly performed in 3 intensive decomposition
temperature ranges. the 1st decomposition interval lasted
16.86 minutes from 45 °C to 182 °C and the mass loss was
0.142 mg 5.62%. the 2nd decomposition interval ranged
from 182.22 °C to 427 °C for 41.58 minutes with a mass
loss of 0.074 mg 2.93%. the 3rd decomposition interval
ranged from 427.38 °C to 601.68 °C for 59.47 minutes with
a mass loss of 0.236 mg 9.4%.

This means that the mass is reduced by 2-3% due to
moisture loss up to 100 °C. Subsequent mass loss begins at
182 °C, with a possible breakdown of the acid bound to the
water. Above 350 °C the substance liquefies and above
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427.38 °C decomposition occurs in the basic structure of
the substance.

3.4 Study of X-ray phase analysis of synthesized
polyaniline

The synthesized polyaniline dye pigment (XRD-6100
SHIMADZU X-RAY Defractometer) was analyzed on an
X-ray spatial analyzer apparatus. Measure the average
distance between layers or rows of atoms of a polymeric
material, determine the direction of a single crystal or
molecule, determine the crystalline or amorphous structure
and quantity of an unknown material, measure the size,
shape and internal structure of small crystalline regions,
and analyzed the quality and quantity of matter allowed to
take.
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Table 2. Information about Diffractogram Data of Polyaniline

2theta- angle of Peak [cts] FWHM wide of d- the distance I- density
Ne scan [° 2th] integral [°20] ofamong the planes [A] of peak
1 43.98 478.85 0.2400 2.0572 1000.00
2 64.34 501.11 0.2800 1.4468 897.00
3 77.46 400.63 0.2400 1.2312 836.66
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Fig. 8 Study of X-ray phase analysis of synthesized polyaniline

On the average crystal size and shape of
nanoparticles are often used by the (Scherrer) method to
study X-ray phase analysis for experimental study of
their distribution laws [25].

Coherent scattering area (KTM) dimensions
(nanocrystal dimensions) are calculated classically using
the Williamson-Hull egn.1: [26].

KA

1
Lcos@ @

B(20)=
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Here: V (20) is the average size of the crystals (nm)
the coefficient form of K-dimensional particles
(Williamson-Hull) ranges from 0.68 to 2.08. for
spherical crystallites with cubic symmetry, K = 0.94
[27].

L- FWHM (Full Width at Half Maximum) is the
representation of the integral width in a diffractogram.
(in 2nd radian and unit) the I-ray wavelength is Cu Ka =
1.540600 A [28]. costh is the cosine of X-rays of the
diffraction angle. (Breggovsky corner). costh = 0.2 value
is obtained.
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Polyaniline is calculated from the values given in
the formula when calculating the particle size according
to the Williamson-Hull egn.2: [29].

_ Ki
Lcos@

B(20
)

Example:
B (20) =0,94+1.540600/ 0.2400+0,2=30,1700

Table 3. Calculated the particle size of polyaniline according to the Williamson-Hull equation
N 2theta- angle _ FV_VHM d (nm)- on the average size of the d (nm)on average
of scan [°20] wide of integral [°20] crystals
1 10.98 0.2400 30.1701
2 26.60 0.2800 25.8600 28,73
3 37.74 0.2400 30.1700
According to the Williamson-Hull equation, Research

polyaniline was calculated to have an average particle size
d (nm) of 28.73, and the particle size was proved to be a
nano particle.

It was found that 86.01% of the polyaniline polymer
molecule has a crystalline and 13.99% amorphous structure
Table-4.

Fig.8 shows the results of measuring the solution of
polyaniline polymer dye pigment in dimethylformamide
under a visible light spectrum of 190-1100 nm on a UV-
Vis spectrophotometer. Polyaniline polymer dye pigment
was found to have a high degree of assimilation in the
range of visible wavelengths ranging from 400 nm to 600
nm. the highest absorption was found to be at a wavelength
of 450 nm. AS a result, the polyaniline polymer dye
pigment was used as a dye for dye-sensitive solar cells due
to its ability to absorb photons from light.

Table 4. Results of determination of amorphous and crystallinity of
polyaniline polymer molecule

Fig.10 and 11 below show the results obtained by
measuring the power output, i.e., voltage (mV) and current
(mA) values for 12 days using a DT 9205A digital
millimeter on contact based on a semiconductor polymer
pigment. A solution of the on the base of polyaniline dye
pigment in dimethylformamide was used during the testing
of the sunlight absorption properties of the polyaniline-
based dye pigment. AS a result of immersing the
semiconductor polymer pigment solution in a polymer
paint pigment solution as an assimilation semiconductor
layer using titanium dioxide on one side of a transparent
glass plate, the absorption layer of this titanium dioxide
suspension is formed by contact with the paint pigment
solution. It is very important to obtain more accurate
voltage and current values of the volt-ampere properties of
the semiconductor polymer pigment we recommend for 12
days. This is because it is an important indicator for
studying the stability of the pigment when applying the
polymer pigment to dye-sensitive solar elements [30, 31].
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Fig. 9 The ratio of the wavelength of light absorption of a solution of
polyaniline in dimethyl formamide on a UV-Vis spectrophotometer

3.5 Volt-Ampere Properties of Polyaniline Dye Pigment

Profile area Counts Amont
Total area 203501 100 %
Diffraction peaks 175039 86.01 % 800 -
Background 28462 13.99 % S\
Instrumental 0 0.00 % E 600 T \
background <
Amorphous 28462 13.99 % o 400 1 N
phases = 200 -
Degree of crystallinity (DOC) = 86.01 % g
Amorphous content (weight %) = 13.99 % 0

12345678 9101112
time, (day)

Fig. 10 Polyaniline-based paint is the power (mV) generated by a
sensitivesolar cell

It was noted that the method of obtaining the dye
pigment we used was simple and resistant to external
aggressive environments, most importantly the power
output volt-ampere values were higher than the values
given in the literature [32, 33]. During our measurements,
the values of power output voltage and current varied
slightly depending on the daily weather conditions and part
of the day, taking into account the measurements taken at
different parts of the day and giving their average values.
from the above results, the highest values of voltage and
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current were recorded on the first day as 700.6 (mV), 65.45
(mA) and the lowest as 335 (mV), 26.6 (mA) on the last
day of measurement.

oo
o
o

(op)
o
o

\\""‘-__,

400
200

Voltage, (mV)

123456789101112
time, (day)

Fig. 11 Polyaniline-based paint is the power (mA) generated by a
sensitive solar cell

Despite its small efficiency, this polyaniline dye
pigment has shown its strength as an effective
semiconductor dye pigment for the new generation solar
cells. AS a result, we recommend polyaniline dye pigment
as an alternative semiconductor polymer pigment in the
preparation of new generation of dye sensitive solar cells.
the results of the study show that the synthesis temperature
affects the nature of the solvent and the efficiency of the pH

Synthesis, and research of semiconductor polymers
give us excellent photochemical properties, high energy
conversion, economic-effectiveness, flexible plastic
transistors and electrodes also solar cells, electromagnetic
interference  capture, static elimination, corrosion
prevention materials, diodes and related electrical
engineering in their widespread use the most important
thing is to expand the use of semiconductor polymer
materials in the production of materials and increase the
efficiency, the most important is the creation of alternative
variants of sensitive dye in the new third-generation dye-
sensitive solar cells.

4. Conclusion

Polyaniline was synthesized by the oxidative
polymerization method. the effect of temperature,
concentration, and time on the reaction yield of the
synthesized polyaniline has been studied. the morphology,
surface area, and porosity (SEM) of the synthesized
polyaniline at 100 nm were determined by scanning
electron microscopy, the nature of the bonding of the atoms
in it, the absorption frequency (IR) by infrared
spectroscopy, and the conductivity, volt-ampere properties
at DT9205A analyzed on the basis of measured data.
Despite its low efficiency, this polyaniline dye pigment has
proven its strength as an effective semiconductor polymer
pigment for new generation dye-sensitive solar cells.

power output of the medium [34].
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Abstract - In this work, aspects of the synthesis of zinc phthalocyanine pigment and its use in new third-generation solar
cells were studied based on its physical and chemical properties. Based on the results of IR-spectrum, SEM and elemental
analysis of the synthesized zinc phthalocyanine pigment, its analysis data are presented. Also, the photosensitizing properties
of zinc phthalocyanine pigment, the SEM image of titanium dioxide coated on one side on a special transparent glass, and
the current and voltage values obtained by dye-sensitized solar cells based on zinc phthalocyanine pigment were presented.
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1. Introduction

Phthalocyanines containing metal and non-metal atoms
as the central atom have been traditionally used on an
industrial scale for many years. They have been used since
ancient times as paints and pigments, especially color
printing inks, as pigments in varnishes, and are one of the
main materials used to paint plastics, metal structures, and
synthetic fibers. In addition, the valuable photophysical and
semiconducting properties of phthalocyanines allow for
many promising projects in the future [1].

The most important advantages of organic
semiconductors based on phthalocyanines are their good
optical and electrical properties, the availability of
manufacturing capabilities, the absence of negative
environmental effects, and economic efficiency. Currently,
the semiconducting property of metal phthalocyanines is
used to create new-generation solar cells, obtain energy
harvesting materials, and obtain materials used in the
sensitivity determination devices of gas sensors based on
phthalocyanines [2]. Complexes of phthalocyanines that
actively absorb electromagnetic radiation in the visible and
near-infrared ranges can be used to create complex
semiconductor structures that combine the properties of
organic and inorganic semiconductors [3].

Recently, it has been shown that interesting two-
dimensional structures can be created from phthalocyanine
molecules for the production of novel gas-sensing sensors,
energy converters, and catalytic membranes [4]. Also,
molecular structures based on phthalocyanines and their
properties are used as a nanocomposite input or thin film to
create thin film transistors, semiconductor sensors,
photoconverters and other semiconductor devices. Thus, due
to the unique combination of valuable properties in
phthalocyanines, derivatives of metal phthalocyanines are

widely used in many areas of modern materials technology

[5].

Metal phthalocyanines, as well as copper and zinc
phthalocyanine dyes, due to their unique photochemical
properties, are important for us as sensitizing dyes in LCDs,
that is, liquid crystal-based screens, laser printers, and most
importantly, in solar cells based on sunlight-sensitive dyes
[6]. Phthalocyanines, like polymer molecules, serve as the
basis for a new generation of organic semiconductors, metal
polymers. Phthalocyanines containing metal and non-metal
atoms are used in the production of photosensitizers in all
branches of modern microelectronics and nanotechnology

[7]1.

The synthesis and research of metal and non-metal
phthalocyanines and metal phthalocyanines, which form a
bond with phthalanhydride as ligands and retain heterocyclic
compounds, is of great importance in the future development
of many new types of semiconductor and photoanode
materials. Phthalocyanines do not interact with strong acids
and alkalis and also have significant optical absorption in the
infrared and visible parts of the spectrum [8].

Currently, research scientists are involved in the
synthesis and research of complex molecular complexes
based on the properties of phthalocyanine, as well as how
the electrical and optical properties of phthalocyanine
complexes change as a result of increasing the number of
macrocycles. By introducing functional groups that bind to
ligands in the metal-containing phthalocyanine molecule
and the optical properties that occur in complex organic
semiconductors, we are conducting scientific research in
such areas as the description of photodynamic and
electrophysical processes [9].

@. EATTEThis is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Dilmurod Shukurovet al. / 1JETT, 71(4), 453-461, 2023

2. Experimental Part
2.1. Material and Methods

Synthesis of zinc phthalocyanine pigment was carried
out according to the common method of obtaining metal
phthalocyanine dyes. The following chemicals and
equipment are required for the preparation of materials: zinc
chloride, phthalic anhydride, urea, concentrated sulfuric
acid 96%, dimethylformamide, n-methyl pyrrolidone,
distilled water, a thermometer and a thermostable glass.

2.2. Synthesis of Zinc Phthalocyanine Pigment

We needed zinc chloride, urea, phthalic anhydride, and
catalysts to synthesize zinc phthalocyanine pigment. 2.72 g
(0.02 mol’) of zinc chloride, 11.84 g (0.08 mol”) of phthalic
anhydride, 9.6 g (0.16 mol’) of urea and 1% of the total
catalyst in a 400 ml thermostable beaker was mixed
thoroughly by adding ammonium heptamolybdate. When
the temperature in the preheated oven reached 250°C, we put
the reaction mixture in the beaker in the oven for 2.5 hours.
Then, the colorless reaction mixture reacts under the
influence of temperature and turns into a brown powdery

mass. It was removed from the oven, cooled to room
temperature and dissolved in 96% concentrated sulfuric acid
solution while stirring for 30 minutes. Then, this reaction
mixture dissolved in concentrated sulfuric acid was filled to
the full volume of the beaker and mixed again by pouring
boiling water. Then, the initial products, which did not fully
enter the reaction, melt and pass into the solution and leave
the reaction medium.

At the end of the process, after additional cleaning,
melting and neutralization, blue-green crystals appear and
begin to sink to the bottom of the glass. The obtained
precipitate is washed repeatedly with water and precipitated
and neutralized with an ammonia solution, then filtered in a
Buyuchner funnel and washed several times with distilled
water. The washed product was dried in a drying oven at a
temperature of 60°C for 12 hours. The dried blue pigment is
soluble in dimethylformamide, dimethyl sulfoxide and N-
methyl pyrrolidone. The yield of the obtained product was
85%. Figure 1 below shows the formation reaction of zinc
phthalocyanine pigment.

N
\
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Kar. °C / ) / \
4 o +ZnCl, + 8CO(NH,), ———» N zn, N
© -8NH; g
-8CO,
—1]11()
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Fig. 1 Zinc phthalocyanine (ZnPc) pigment formation reaction
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Fig. 2 Effect of temperature on product yield in zinc phthalocyanine (ZnPc) pigment synthesis process
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Fig. 3 Spherical structure of zinc phthalocyanine pigment

We identified the synthesized zinc phthalocyanine
pigment by comparing it with the information in the
literature and performing a physico-chemical analysis. Its
excellent optical and photochemical properties distinguish
the newly synthesized photoconductive dye substance. Also,
its thermal stability, sensitivity to sunlight, and stability in
solution expand its fields of application. Currently, we are
carrying out scientific research on the application of this
(ZnPc) zinc phthalocyanine pigment as a solar-sensitized
dye for third-generation solar cells, which is one of the
alternative energy sources.

2.3. Study of the Effect of Temperature on the Synthesis
of Zinc Phthalocyanine (ZnPc) pigment

Temperature plays an important role in the pigment
having high intensity and active properties. At the same
time, if the high temperature exceeds the norm, the product
yield will decrease to a certain extent, but the intensity will
be high.

Pigment synthesis was carried out at 200, 250 and 280
°C. As shown in Figure 2, a temperature of 280 °C was
selected for intensive, active pigment synthesis, where the
maximum yield of the reaction in two hours was 92%, and
after three hours, the yield decreased to 83%. The difference
between the two yields showed that the 83% yielded pigment
had higher voltage and current values, i.e. higher capacities
resulting from the formation of dye-sensitized solar cells.

3. Results and Discussion
3.1. Study of the Physical and Chemical Properties of the
Synthesized Zinc Phthalocyanine (ZnPc) Pigment

The amazing photophysical property of phthalocyanines
containing metal and non-metal atoms as the central atom,
i.e., field effect: by controlling the electrophysical
parameters of a solid surface with the help of an electric field
applied along the surface, they are widely used in the field
of creating organic semiconductor devices.

455

Among metal phthalocyanines, zinc phthalocyanine and
its derivatives are distinguished by having the necessary
photophysical properties. The state of a long life of excited
electrons, very good solubility in organic solvents, and high
thermal stability are of great importance for this field. Zinc
phthalocyanine and its derivatives, like copper and cobalt
phthalocyanines, serve as the main components of hybrid
systems as sensors and electrocatalytic materials in solar
energy conversion devices. The conductivity property of
organic semiconductors based on metal phthalocyanines is
closely related to the mobility value of charge carriers.

Conductivity is one of the most frequently measured
parameters when studying the properties of phthalocyanine-
based thin films. Its initial value depends on many factors,
such as polyamorphic modification, degree of crystallinity,
the orientation of crystals, temperature, and electrophysical
properties of the surrounding atmosphere. Phthalocyanine
films greatly impact nature and the atmosphere in
environment. Therefore, due to the high sensitivity of metal
phthalocyanine films to the environment, they are widely
used to produce chemical sensors for the atmosphere.

In the technology of creating organic photovoltaic
materials, acting as a component of hybrid structures, their
molecules are coated on the surface of various substrates and
serve as a functional unit in the resulting device. The coating
of phthalocyanines on the surface is usually covalent, non-
covalent interaction using the capabilities of the aromatic
system or due to external influences. In phthalocyanines, due
to the effect of mutual n-m bonding of electrons, retention
and adsorption on the surface is strong. If positively charged
functional groups are included, they can interact
electrostatically with the electron surplus (negatively
charged) structures of certain carbon materials.

Under certain conditions, phthalocyanines containing
metal or non-metal atoms as central atoms and their
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derivatives can interact with carbon materials graphene,
graphene oxide and oxide substrates (TiO2, ZnO, SiOy, etc.).

The main purpose of phthalocyanines in such hybrid
structures is to efficiently absorb light energy into the
substrate and transfer the charge to the part that converts
electricity. In this regard, phthalocyanine molecules used in
photovoltaic materials act as photosensitizers to ensure the
transfer of charges from the electron donor to the acceptor.
3.2.  Infrared  Spectroscopic Zinc
Phthalocyanine Pigment

Figure 4 shows the absorption spectra of the zinc
phthalocyanine assembly in the near 400 cm™ and far 4000
cmt infrared wavelength regions. The value of absorption

Analysis  of

frequencies in organic semiconductors depends on the
properties of the substrate material used. Absorption spectra
of the zinc phthalocyanine complex in the near 400 cm™* and
far 4000 cm™ infrared wavelength regions are shown.
Absorption lines in the region of 3057.42 cm* were found to
belong to the S-H bond. The vibrations related to the C=C
bond were observed to belong to the absorption lines at
1603.38cm2. It was determined that the absorption lines of
the aromatic ring correspond to isoindole in the areas of
1486-1467 cm™™. It was observed that the valence vibrations
with absorption peaks at 1357.72 cm! belong to the pyrrole
family. The absorption area of benzene rings at 947 cm, as
well as absorption areas belonging to phthalocyanine rings,
was observed in the region of 745.36 cm™* [10].
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Fig. 4 IR spectrum of zinc phthalocyanine (ZnPc) pigment
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Fig. 5 Elemental and SEM analysis data of zinc phthalocyanine pigment

The elemental composition of the substance includes the
raw materials used in any production and must be known to
control the products. Considering this, element analysis was
carried out on a separate surface, even in large clusters.
Elemental analysis of large clusters showed that in addition
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to the zinc phthalocyanine dye, chlorine, silicon, oxygen,
and sulfur residues were left over from the substance used as
a catalyst in the incompletely purified reaction and the
substance used in neutralization.
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Table 1. Results of elemental analysis of zinc phthalocyanine (ZnPc) pigment

Element C N Zn

@) Cl S Na Si

Quantity, % 68.38 17.05 11.11

2.3 0.52 0.36 0.25 0.07

3.3. The composition and Preparation for the use of Single-
Layer Special Transparent Glasses used in the
Construction of Solar Cells based on Solar-Sensitive
Paints

It is composed of indium and tin oxides. The chemical
formula is In;03 90% 0.9 and SnO; 10% 0.1. Indium tin
oxide (ITO), for short, is a semiconductor material that is
transparent to visible light due to its large band gap (about 4
eV) but can reflect IR radiation. It is an n-type
semiconductor material comparable to metals, in which tin
ions serve as electron donors [30].

These materials provide a unique combination of high
electrical conductivity with optical transparency in the
visible wavelength range. The conduction band position of
ITO is favorable for electron transport. Transparent
conductive oxides have high optical and electrical
conductivity. They are widely studied for use in devices used
in contact formation as glass electrodes for electrical and
optical applications, such as flat panel displays (FPDs),
light-emitting diodes (LEDs), and photovoltaic solar cells.
They are transparent in visible and near-infrared light and

have a high level of electronic conductivity and a high
brightness coefficient. It is also used in solar cells based on
solar-sensitive dyes for its excellent properties, such as
complete adhesion to the substrate, optical absorption,
hardness and chemical inertness [12].

It achieves high transparency in thin layers of 200 nm
thickness deposited on a special transparent glass at a
temperature of about 450°C. In dye-sensitized solar cells, as
a conductive glass substrate, i.e., (FTO) fluorine-coated tin
oxide, zinc-coated aluminum oxide (AZO), graphene for
conducting  polymers, and vanadate oxides as
semiconducting transparent material are used. The dye
solution is placed in a petri dish to sensitize the
semiconductor material. The titanium dioxide-coated (ITO)
electrode is immersed in the dye solution for 2 hours to
absorb the dye into the active sites of TiO. Then, it was
washed with distilled water and ethanol and then dried in the
open air. The ITO transparent electrode reflects infrared rays
like a metallic mirror, which allows it to be used for thermal
protection and, in turn, for obtaining superconducting
coatings from other materials [13].

Fig. 6 SEM image of titanium dioxide coated on one side of special transparent glass

To achieve high performance of DSSC, a large surface
area of the TiO; layer nanostructure is important because it
allows the adsorption of a sufficiently large number of dye
molecules necessary for efficient light conversion [15,33].
To reduce the reaction of photogenerated electrons with
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electrolyte

tri-iodide and guarantee good electrical
conductivity, the following are required:

large surface area of the TiO; layer;

good bonds between TiO; grains;

high adhesion to (ITO) -layer.
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3.4. Optical Properties of Phthalocyanines

Absorption spectra of metal phthalocyanines have two
very dense bands in the 300-400 nm and 650-700 nm
regions. In addition, the shape and position of peaks in the
absorption spectrum can change depending on the
composition of peripheral and central terms or substituents
and specific properties of the structures. When the
semiconductor metal, phthalocyanine pigment molecules
absorb light from the sun, electrons transfer from the highest
energy-occupied molecular orbital (HOMO) level to the
lowest energy-occupied molecular orbital (LUMO) due to
the interaction between the orbitals of this pigment dye and
the energy networks of the semiconductor should be
obtained [16, 34].

HOMO and LUMO are the highest occupied molecular
orbitals and the lowest occupied molecular orbitals,
respectively, and are the zones of motion of excited electrons
Scheme 1. In the scheme below, in the regions (B) and (Q),
the direction of movement of electrons in the highest and
lowest absorption regions, that is, the energy difference
between HOMO and LUMO, or the HOMO-LUMO gap, is
sometimes called frontier orbitals [18,19]. The electron
transition energy difference between these two frontier
orbitals can be used to predict the response of the optical
properties of metal phthalocyanines to incident light, as well
as the intensity and stability of pigments and their colors in
solution [20,21].

Electron transition between HOMO and LUMO
orbitals, that is, the direction of movement of excited
electrons through the zones, is determined by the metal in
the central atom and the substituted radical molecules on the
edges of the phthalocyanine ring. An electronic transition
between these states creates two excited states. The metal on
the central atom and the molecular groups on the edges of
the ligands affect the HOMO and LUMO transition energies.
The above approaches are used in the physics and chemistry
of phthalocyanines to describe their semiconducting and
photosensitizing properties [22, 23].

Phthalocyanine molecules exhibit excellent optical
absorption properties for visible and infrared light. In the
literature, most metal phthalocyanines show very good
absorption spectra in the optical absorption region between
400 nm and 700 nm [24].

Scheme 1. Movement of excited electrons through energy
levels in metal phthalocyanines
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Fig. 7 Ratio of light absorption to the wavelength of zinc
phthalocyanine pigment in UV-spectrophotometer

In addition, their absorption spectra may differ
depending on the type of substituent radicals on the central
atom and ligands. These absorption regions are important
materials in terms of optical broadening [25].

Figure 7 shows the results of measuring the zinc
phthalocyanine pigment in the UV-Vis spectrophotometer
under the visible light spectrum from 300-1100 nm. Zinc
phthalocyanine pigment was found to have high absorbance
in the visible wavelength range of 500 nm to 600 nm. The
wavelength with the highest absorbance of 530 nm was
observed. As a result, copper phthalocyanine pigment was
selected as a dye for dye-sensitized solar cells due to its
ability to absorb photons from light. In the literature, several
natural pigments have been used as dyes for dye-sensitized
solar cells [26]. Taking this into account, we compared and
analyzed the voltage and current values obtained based on
pitahaya (cactus, dragon tree) fruit extract with our
synthesized pigment. Medical pigments have a high
absorption level but are not stable in aggressive
environments and have a high tendency to corrode [11].

3.5. Photosensitizing Properties of Inorganic and Organic
Compounds

After silicon-based solar cells convert solar energy into
electricity at high efficiency, the most studied inorganic and
organic solar cells are solar cells with solar-sensitive dyes.
The process is supported by sunlight with titanium dioxide
coated on a special transparent glass plate, and a sensitive
paint sensitizer adsorbed on it. The photosensitizing property
appears on the surface of titanium dioxide interacting with
the relevant dye groups, such as carboxylate, phosphonate,
as well as imide, imine or hydroxyl groups in the
phthalocyanine ring in metallic or non-metallic organic dyes
[28].

Sunlight is absorbed by dyes placed in the pores of the
titanium dioxide microlayer coated on a transparent special
glass plate. As a result of the polarization of sunlight,
introducing electrons from dyes into the microlayer of
titanium dioxide causes its photoconductivity. Solar cells
based on solar-sensitive dyes are systems that convert visible
light into electrical energy; whereby etching sensitive dyes
into a coating of titanium dioxide, the dye absorbs photons
from solar energy and converts the visible light into
electrical energy. It is necessary to test the photosensitizing
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properties of different dyes to solve the problems of efficient
photoelectric conversion. Phthalocyanines and pentacenes
are important in this regard [29, 36 ].

3.6. Principle of Operation of Dye-Sensitized Solar Cells
When sunlight passes through conductive glass, a dye
(photosensitizer) sensitive to sunlight (visible) light absorbs
the photon. The dye electron will be excited and injected into
the conduction band of the TiO, and flow through the
external wire to the load (e.g. lamp). The loss of an electron

TiOz 20-0m

from the dye will be compensated by an electron from the
electrolyte as a result of the redox reaction of iodide (1)
oxidized to triiodide (I5") and the release of an electron. The
electron from the load will flow back into the DSSC through
the Pd/Au coated counter electrode (ITO), which
catalytically promotes the reduction of electrolyte triiodide
(I3) to iodide (I") and is reused in the light to electrical energy
conversion process in the DSSC. Previously, the principle of
operation and properties of this solar cell were carefully
studied by Gratzel and O’Regan with staff [31, 32].
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Fig. 8 General view of dye-sensitive solar cells (DSSC)

Table 2. VVoltage and current values generated by pitahaya fruit extract with zinc phthalocyanine used as a dye in solar cells based on
solar-sensitive dyes

Capacities obtained based on zinc phthalocyanine | Strengths obtained based on pitahaya (cactus, dragon tree)
pigment fruit extract
Ne Time, day Voc (mV) Isc (mAcm™) Ne Time, day Voc (mV) Isc (mAcm?t)

1 689,72 89.7 1 400 63

2 685,3 86.5 2 385.1 56.3
3 664 74,9 3 360.2 44.2
4 586 68.5 4 345.4 40.6
5 568 62.3 5 321.3 37.2
6 543 60.1 6 300.6 26.4
7 531,6 53.8 7 286.4 20

8 476 375 8 250.6 17.8
9 450 35.2 9 236 14.6
10 338 30.6 10 233,2 121
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For comparison, solar cells based on sensitive dyes pigment was dissolved in n-methyl pyrrolidone, and its
obtained from pitahaya fruit extract obtained from the  optical absorption spectra, i.e. photodynamic properties,
literature have the highest voltage value of 400 (mV) and the  were studied in a UV-spectrophotometer. Due to the good
lowest value of 233.2 (mV) and the highest current value of  ability of this pigment to absorb photons from the sunlight,
63 (mA) as the lowest value. as compared to 12.1 (mA) the dye-sensitized solar cells yielded a maximum voltage of
results. The zinc phthalocyanine pigment we synthesized is 400 (mV) and a minimum of 233.2 (mV) and a maximum
stable in aggressive environments, and the generated voltage  current of 63 (mA). ) reported results of 12.1 (mA) as the
and current strength values are higher than natural pigments  lowest. Our ongoing intensive research aims to increase the
compared to natural pigments. useful duty ratio of zinc phthalocyanine pigment (ZnPc) for
future solar cell, photoanode and energy harvesting

4. Conclusion applications.

The synthesized zinc phthalocyanine pigment formed
was analyzed by infrared analysis, element analysis Acknowledgments
spectrum analysis in SEM and comparison with existing Many thanks to Termez State University and Tashkent
phthalocyanines. According to the results of the elemental ~ Scientific Research Institute of Chemical Technology,
analysis of the obtained pigment, it was found that it contains ~ which closely support this research work.
11.11% zinc. Also, the obtained zinc phthalocyanine
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