AHHOTAIUA
JUCCEPTAIMK Ha COMCKAHKE CTeNeHH JokTopa dunocoduu PhD mo
crnennasibHOCTH 6D072000- « XMUYecKasi TEXHOJIOTUSI HEOPTaHUYECKHUX
BEILIECTBY
Ao0:xajgoBa Pammaga CaapikoBH4a
Ha Temy «Pa3paboTka TEXHOJOTUN XUMUYECKUX MOKPBITUH C
UCIOJIb30BaHUEM (DOTOXMMUUYECKHUX MPOIIECCOB»IIO criernanbHocTi 6D072000-
«XuUMHYECKask TEXHOJIOTUS HEOPraHUYECKUX BEIIECTBY»

AKTyaJIbHOCTH padoTbl. MeTamu3anusi HEOPOBOASAIIMX MaTEpUAIOB
MO3BOJISICT TOJIy4aTh M3JEIUS C COBEPIICHHO HOBBIMU (PYHKIIMOHAIBHBIMH U
JICKOPAaTUBHBIMHU, 3alIUTHBIMA CBOWCTBAMHU. [pAJMIIMOHHO K MaTepHaliaMm,
MOJICKAIUM METAJUTU3AI[MU, OTHOCSTCA PAa3IUYHbIC MOJUMEPHI (IJIACTMACCHI),
CTEKJIO, KEpaMHuKa, BOJIOKHA (XJIOMOK, CHHTETUKA), HAaTypaJIbHbIE MaTEPUAJIbI U T. II.
B nemoM meTannm3upoBaHHBIE TIACTMACCHI CTAIM OYEHb BAXKHBIM KOMITO3UTHBIM
MaTepuasioM Kak B OBITY, TaK W B MNPOMBINLUICHHOCTU. CEeroaHsi TEXHOJIOTHUS
XMMHUYECKOW TMOKPBITHH CTPEMUTEIIBHO PAa3BUBAECTCS B CBSI3U C MPOTPECCUBHBIM
XapaKTEpOM HAYKH M TEXHOJOTHH. AKTyaJlbHbIM SBJISICTCS  IMOJYYEHHUE
MHOTO(YHKIITMOHAJIBHBIX U MPOYHBIX MOKPBHITUM HA MOBEPXHOCTH U3 Pa3TUIHBIX
MarepuajioB. Bo MHOTMX pa3BUTBIX CTpaHaX aKTUBHO BeIyTCs pabOTHI IO
YBEJIMUYCHUIO WM W3MEHEHHIO CBOMCTB JUAJICKTPUUYECKUX MATEPHUATIOB IIYTEM
HAHECCHHUS Ha WX TOBEPXHOCTH MOKpHITHA. Cpeau TaKuxX IOKPBITHH OOJbIIOE
3HAYEHUE MMEET MPOILIECC HAHECEHUS HA JUAJIEKTPUUYECKUE MATEPHUAIIbl OKPBITUN
U3 Meau, cepedpa, 30J10Ta U HUKeNs. Takue MiIeHKU 00JIalatoT PSAJIOM MOJIE3HBIX
CBOKMCTB, TIO3TOMY OHH IIHPOKO MCHOJB3YIOTCS B PA3IHYHBIX 00JACTAX
COBPEMEHHOW HAayKM W TEXHUKH: XUMHUM W MEIAULHHE, DJIECKTPOHUKE,
ABHAKOCMUYECKOM W AaBHUAIMOHHOW MPOMBIINUIEHHOCTH, MPU HW3TOTOBJICHUU
JICKOPaTUBHBIX H3JeIMid © T.A. HaHeceHWe MeTalIMYeCKuX TMOKPBITUM Ha
JINDJIEKTPUKOB MOXKET OBITH HCII0JIb30BaHAa B MallMHOCTPOCHUH,
aBTOMOOHMJICCTPOCHUH M TIPHUOOPOCTPOCHHUH, a TaK)Ke MPH IIPOU3BOJICTBE OBITOBOM
TEXHUKH. OKOHOMHYECKas M JKoJiorudeckas d(OQPEeKTUBHOCTh IOJIYYCHUS
METAJUIMYECKUX IIOKPBITUM HAa MOBEPXHOCTH JAUABJICKTPUYECKUX MaTEepHUaIoOB
BbicOKa. [lammaguii W €ro coiad TPaJWIMOHHO WCIIOJIB3YKOTCS B KAadyeCTBE
BOCCTAHOBHUTEJICH TP MPOU3BOJCTBE TAaKWX IUICHOK, KOTOphIE 00JadaroT
HECKOJBKMMM CBOMCTBAMH.

CerogHsi akTyaJdbHO TMOJy4Y€HUE MHOTO(DYHKIMOHAIBHBIX  MOJE3HBIX
MOKPBITUN Ha MOBEPXHOCTH Pa3IMYHBIX OBITOBBIX, MEAUIIMHCKUX U CIICIIMAIBHBIX
MaTepHaJioB B OOJBIIUX MacmTadaX. AKTYadbHOCTh YCHUJICHUS TEXHOJOTHUU
MOJYy4YEHUs TMOKPBITUM C 3alUTHBIMUA, JEKOPATUBHBIMHU M TOKOINPOBOJISIIIMMU
CBOMCTBAaMH Ha MOBEPXHOCTH JUAJIEKTPUUYECKUX M TKAHEBBIX MATEPUATIOB CO
BpEMEHEM BO3pacTaeT. Takas TOKPBITHS MOXKET OBITh WCIIOJIb30BaHA TIIPHU
MIPOU3BOJICTBE MEAULIMHCKUX M3JCNNN, Pa3InIHON BOEHHOU (DOPMBI, CIOPTHBHOU



OJIeXK/Ibl, YEXJIOB [UIsl OpYXKHUS, a TaKkKe H3JENHUHA, CIOCOOHBIX 3alIUTHTHh OT
Pa3IMYHBIX MUKPOOPTaHU3MOB.

B uyactHOCTH, MenHble M cepeOpsiHble IUIEHKM 00JaJatoT BBICOKUMU
3aIIUTHBIMUA ~ OaKTepULIUIHBIMU  cBoMcTBamH. Hampumep, OakrtepuiiuHas
CHOCOOHOCTh 305I0Ta B 2-3 pa3za Huxke, yeM y cepeOpa. [Ins mnoBbleHus
OaKTEepULUAHBIX CBOMCTB MOKPBITHUI U3 3TUX METAIOB HeoOxoauma pa3paboTka
TEXHOJIOTMHM TOJYyYEHHUS CMEIIAHHBIX IMOKPBITUN. YBenuuuBass OaKTEpHULIUHBIC
CBOMicTBa MeTalioB (Meaw, cepedpa), OHHM YCHJIMBAIOT OaKTEPHUIMIHYIO
crocoOHOCTh Apyr npyra. OmHAaKo H3-3a CJIOXHOCTH W CTOMMOCTH METOJIOB
NOJIYYEHHUS] TOHKUX IUIEHOK M3 3TUX METAJIOB CYIIECTBYET HEOOXOIUMOCTH B
pa3paboTke u rucciaeaoBaHnu 3PGEKTUBHBIX TEXHOIOTHUECKUX METOOB.

TeopeTrueckn HM3BECTHO, YTO OOJBIIMHCTBO OJHOBAJICHTHBIX COCTUHEHHMA
METAJIOB (Menu u cepebpa) B MOATPYINIE MEIW JIETKO pasliararoTcsl MoJ
JeCTBUEM CBeTa MpH HEOOJBIIOM HarpeBaHuu. KpoMe TOro, rajJoreHuibpl 3THX
METAJIJIOB OTHOCSITCSI K OMHAPHBIM MOJYNPOBOJHUKAM. TO €CTh CYIIECTBYET CBSI3b
MEXJly CBOMCTBaMHU MOJYTIPOBOIHUKOB U CBOMCTBAMU CBETOUYBCTBUTEIBHOCTH.

Cy1iecTByeT MHOKECTBO METOJOB MOJIyYEHHS METANIMYECKUX MOKPHITUI Ha
IUBJIEKTpUUECKre MoBepxHOocTU. Ho HekoTopble M3 HUX TPeOYIOT CIOKHOTO U
JOPOTOCTOSIIETO 00OPYIOBAHUS MU IPOXOIAT YEPE3 pa3IuUHbIE BOCCTAHOBUTEIN.
OCHOBHOE TPEUMYIIECTBO (DOTOXUMHUYECKOTO METOJIa COCTOMT B TOM, YTO HET
HEOOXOJUMOCTH  J100aBIATH  BOCCTAHOBUTENb B  PEAKIMOHHYIO  CpEmdy.
doToxuMHUYECKUH Tpolecc obecrneunBaeTcsi (POTOHAMH CBETa. JTO CHUYKAET
CJIOKHOCTh W CTOMMOCTb TexHosoruu. [lo pesynabTaTtam paboThl pa3paboTaHbI
WHHOBAlMOHHBIE 3P(HEKTUBHBIE METOAbI (POTOXMMHUYECKOTO MOIYYEHUSI MEIU U €€
aHaJIOTOB, M3YYCHBI NX OAKTEPHUIIMIHBIC CBOMCTBA U JOKa3aHa WX yCTOWYMBOCTH K
U3BECTHBIM OaKTEPHSIM.

CBf3b ¢ HAYYHO-MCCJIEA0BATEIBLCKMMH Pa00TaMHM U FOCYyAapCTBEHHBIMHU
nporpammamu.  JluccepranmonHas pa0OoTa BBHINOJIHEHA B COOTBETCTBUM C
HayyHbIM  HampaBieHueM  IOxHo-KazaxcTtaHCkoro  yHUBEpPCUTETa  HMMEHHU
M.Ay330Ba, NMPOBOJUMBIM B paMKax rocOrwokeTHor TeMbl b-16-02-03 HIAP
kadenpst XTHB «Kommno3unnoHHble MOKPBITUS PA3IUYHOIO (PYHKIIMOHAIBHOIO
Ha3HAYCHUSD.

O0bexkThl HccJaen0BaHMsA. XJjomuarooymaxkHas TkaHb (AA011228),
riacTMacca v CTeKIIO.

Leab u 3apaum uccjaegoBanus. Pazpaborka TeXHOIOTUN (POTOXUMUYECKOTO
OCAQXJICHUA TUICHOK MEAU U cepedpa Ha pa3iINYHbIe TUAIEKTPUUECKUE MAaTEpUAbI,
pa3paboTka MexaHu3Ma (POTOXUMUYECKOTO PAa3I0KEHHS U UCCeoBaHue (pu3uKo-
XUMHUYECKHX, MEXaHUYECKMX M OaKTePHUIIMAHBIX CBOMCTB IUICHOK, MOJYYEHHBIX
doroxummuueckuM crocoboM. Ilpu anammze (POTOXMMHUYECKUX TMOKPBITUI
UCIIOJIb30BAIMCh  HAJIEKHBIE, COBPEMEHHBIE METOJbl  (PUIUKO-XUMHUYECKOTO
aHamu3a. CocTaB M CTPyKTypa IUIEHOK pa3lIM4YHBIX OOpa3lpl H3y4daJIUCh Ha
pacTpoBOM 31eKTpoHHOM Mukpockorie ISM-6490-LV (JEOL, Snounus).

B 3aBucumoctu ot nenu paboTsl INTAHUPYETCS PELLIUTh CIEAYIONINE 3aJauu:



- BHeapenue (I) BamentHoro  xjopuga  (Opomuaa) Memu €
NOJyIPOBOJHUKOBBIMM ~ CBOMCTBAMHM  HAa  IOBEPXHOCTh  TBEpAOQa3HBIX
JTUBJIEKTPUUECKUX MaTepUAIOB;

- UCCIIEIOBaHNE MEXaHUYECKHUX, PU3UKO-XUMUYECKUX CBOMCTB MOKPBHITUNA U3
MeJIn 1 cepedpa;

- ompezeneHue (QPU3UKO-XUMUYECKUX MapaMeTpoB IpoLecca IOITyYeHHUs
MEIHBIX U CEPEOPSIHBIX MOKPBITUH;

- OTIPEACTUTH 3AIUTHYIO CTIOCOOHOCTh MEAHBIX U CEPEOPSHBIX TMOKPBITHIA OT
BPEIHBIX JJIEKTPOMATHUTHBIX U Y D-1yuei;

- OMpPEAETUTh KUHETUYECKUE XAPAKTEPUCTHKU (POTOXUMHUUECKOTO TpoIiecca,
UCIIOJI3yEMOT0 MPY MTPOU3BOICTBE MEJHBIX U CEPEOPSIHBIX TOKPBITU;

- onpenenutb 3PHEKTUBHOCTH (HOTOXMMHYECKONW aKTHUBALlMU METOJIOM
XUMHYECKOTO HUKEIHUPOBaHUS ra3oda3sHpiM (HochHuHOM;

- Pa3zpaboTka npuHIMINANBHON CXEMbI IPOU3BOACTBA MEIHBIX U CEPEOPSIHBIX
HOKPBITHH € NCIIOJIb30BaHUEM (POTOXUMHUUYECKUX MPOLIECCOB;

- KccreloBaHue OAKTEPUIIMIHBIX CBOMCTB MEIHBIX U CEPEOPSHBIX MOKPBITUH.

Hayunast HoBu3Ha padoTbl. B cooTBeTCTBUM C 11€NbI0 pabOTHI pa3paboTaHa
TEXHOJIOTUsI (POTOXMMHUYECKOTO OCAKICHHUS MOKPBITUM M3 Meau U cepebpa Ha
pa3iauyHble TUAJIEKTPUUYECKHE MaTepHalibl, U3y4YE€Hbl UX MeXaHW4eckue, pusuko-
XUMHUYECKHE U OAKTepUIIUIHBIC CBOMCTBA.

B nuccepTaiium nogy4deHsl ClIeIyONIMe HayYHbIE pe3yIbTaThl:

1. BnepBble ycTaHOBJIEHA CBSI3b MEXAY COACPKAHUEM JIUCIEPCHBIX YaCTHIL
MeTajula B MOBEPXHOCTHOM CJIO€ JUAJIEKTPHUKA, MOJYUYEHHBIX MPU UCIIOIb30BAHUU
(OTOXMMHUYECKHUX MPOLIECCOB, U M3MEHEHHEM CTENEHU YEPHOTHI MOBEPXHOCTH.
DOTO NO3BOJWIO HCIOJIB30BaTh 3Ty BEJIMYMHY B KadyeCTBE HWHAMKATOpA IpU
(OTOXMMHUUYECKUX UCCIIETOBAHUSX.

2. BrepBble OCYyIIECTBIEH IMpoOlECC IOJIYYEHHUS YacTUl] cepebpa Ha OCHOBE
HOJyIPOBOJHUKOBOTO ~ XJIopuJa cepedpa MOJYyYEHHOro TpaHchopmManuen
MOHOXJIOpHa Meu (TTOJIy4eH MaTeHT Ha Mosie3Hyr0 Mojelb Ne 4342).

3. Pa3paborana HayuyHO OOOCHOBAaHHAas METOAMKAa IPOBEJCHHS HCCIIECJOBAHUN B
o0nacT (OTOXMMHUUECKHUX IIPOLECCOB (aBTOPCKOE CBUAETENLCTBO Ne4911).

4. BnepBble TpemsioKeHO (POTOXMMHYECKOE AKTUBUPOBAHUE IMOBEPXHOCTHU
JTURJIEKTPHUKA Tepe]] HAHECEHUEM XMMUYECKOIO MOKPBITUA (MOJyYeH NaTeHT Ha
nosie3nyro mozeiib Ne 5088).

5. BnepBele BbISIBJI€HAa CBETOYYBCTBHTEIIBHOCTh IMPOLIECCOB MPOTEKAIOIINX B
OMHAPHBIX MOJYNPOBOJAHUKOBBIX IJIEHKAX TAJIOI€HUAOB METAJJIOB MOATPYIIIBI
M€/, MO3BOJIAIONIAs IPOBOAUTH N30MPATENIbHYO0 METAIUIM3ALIUIO THAJIEKTPUKOB.
6. BrepBeie ompezeneHa 3alIUTHBIX CIOCOOHOCTH (99,8-99,9%) mokpbiTuil Ha
MOBEPXHOCTH JTUAIEKTPUYECKUX MATEPUAIOB, MOJYYCHHBIX (POTOXMUMHUUYECKUM
BOCCTaHOBJICHHEM OT BPEAHBIX, PE3KUX COJHEUYHBIX JIyUEil.

7. BnepBble MMOKa3aHO, YTO JBHXKYILIEH CUIOW (POTOXUMUYECKOTO BOCCTAHOBIICHUS
raJlOT€HUI0B METAIOB MOATPYIIBI MEU HA MOBEPXHOCTAX XJIOMUATOOYMAasKHBIX
TKaHE! ABJSETCS (POTOOKHUCIEHUE MOJIEKYJI HEJUTI0I03bl BXOSAIINX B COCTAaB TKAHU.



8. BriepBble omnpeneneHbl OaKTEPUIIUIHBIE CBOMCTBA METAJUIMUECKUX TMOKPBITHH,
MOJIYYCHHBIX (OTOXUMUYECKUMH METOJaMH, B OTHOILIEHUU OakTepuit «St.
epidermidisy.

OcCHOBHBIE N0JIOKEHN S, BBIHOCUMbIE HA 3AIIUTY:
1. 3amuTHBIE CBOWCTBA TKAHEBBIX MaTEPHAIOB MOJIU(MDUIIMPOBAHHBIX IUICHKAMU
MEIU U cepedpa OT BPEIHOTO BO3JACUCTBHUS AJIECKTPOMATHUTHBIX BOJIH OBITOBBIX
puOOpoB (COTOBOTO TeledoHA W BBIIPIMUTEIHLHOTO YCTPOUCTBA) U3MEPEHHOTO C
noMomibto  aeTekTopoB SM204-SOLAR wu DT-1130 noxa3plBarOT CHUXEHHE
MJIOTHOCTH MOTOKA 3TUX BOJIH HA 96-97%.
2. OnTUMaNbHBIMU  YCIIOBUSIMUA [IJII aKTUBUPOBAHUS TOBEPXHOCTU TKAHEBBIX
MaTepHAIOB YaCTUIIAMH MEIN WU cepedpa POTOXMMUICCKUM METOJIOM SIBIISIFOTCS
KOHIIEHTpaIus coorBeTcBeHHO Xjopuaa meau (II) 50-100 r/m, autpara cepedpa 1-
10 1/n, SKCIOHHMpOBAaHWE IMOJ Jy4aMH COJHI@ mpu Temmeparype 25-40°C B
teueHue 40-60 MUHYT.
3. lns monydeHus MIIEHOK MEIM U cepedpa peKOMEeHJyemasi MJIOTHOCTh MOTOKa
COJIHEYHOTO CBETa cocTaBisieT coorBeTcBeHHo 1000-1200 B/m? u 500-600 Br/m>2.
4. VccnenoBanre aHTHOAKTEPUAILHBIX CBONCTB MOJIU(DHUIIMPOBAHHBIX MAaTEPHAIIOB
MOKAa3bIBAET UX OAKTEPHUIIMIHOCTD MO OTHOIICHUIO K OakTepusim St. Epidermidis.
5. [lyrem nomonHHUTENHHONU 00paboTKH PoCcHUHOM MOTYyUEHBI HUKEIIbCOAEPIKAIIHE
wieHkn. COM n300pakeHust MOKa3ain, 9TO MPU POTOXUMUYECKON aKTHBAIIMH Ha
MOBEPXHOCTH JUAJICKTPHKA o0pa3yercs IUieHKa coaepkamme 38,27% Ni, Ha
KOTOPYIO TAJIbBAHUUECKUM ITyTEM MOKHO OCaJUTh HUKEIh TPEOYEMOU TOIIUHEI.

HNudopmanus o nmydaukanusx. [lo pesynpraram nccnenoBanus onyoiaukoBaHa 1
moHorpacdus, 17 crateil, B TOM ymucie 3 CTaTbd B M3JaHUAX, YTBEPIKICHHBIX
npuka3zom KomuteTa mo KoHTpoio B chepe oOpa3oBaHus U Hayku MuHUCTEpCTBa
obpasoBanms 1 Hayku PecnyOnmukm Kazaxcrtan, 1 cTraThs B BBHICOKOPEHTHHTOBBIX
KypHanax. (BxoguT B Scopus u Web of Science), 6 ctatbu omyOJWKOBaHBI Ha
MEKTyHAPOIHBIX HAYyYHO-IPAKTUUECKUX KOH(PEpeHIUAX 3a pyOekoM, 2 CTaThbu B
HayuHbiX Tpyaax FOKY um. M. Aya30Ba, 3 cTatbul B COOPHUKE HAYYHBIX TPYIOB
MaructpantoB, PhD crynentoB u mononbix yudenbix FOKY um. M. Aynszosa.
[TomydyeHo mareHTsl Ha 2 moje3Hbie Mojenu Pecnyonuku Kazaxcran (marent [IM
Ne4342  onyOnukoBano 04.10.2019; mnarent IIM No5088  omybGiukoBaHO
26.06.2020). Kpome Toro, mo pesyibTaTaM Hay4HO-HCCIIEIOBATEIHCKONW pabOThHI
ObLTO TOJTydeHO 2 aBTOpPCKMX cBuaeTenbcTBa (Ne949 ot 13.12.2018; Ned4911 ot
14.08.2019) Ha onmy061mkoBaHHBIE PaOOTHI.

JInunblil BKJIaA JoKTOpaHTa. [IpoBeneH aHanu3 JIUTEPATypPHBIX AAHHBIX U
MaTEHTHBIE UCCIEAOBaHUA MO TeMe Aucceprauuu. Cam aBTOp BBINOJHHII aHAIU3,
dbopMyIHpoBKYy, 0000mEeHne u 00pabOTKy pe3yNbTaTOB SKCIEPUMEHTATBHBIX
MCCJIEIOBAHUI HA OCHOBE pealii3allii HAMEYEHHOTO HAMPABIIECHUS HCCIIEJOBAaHUMH,
onpeaeneHus Lejiel U 3a/1a4 U aHajlu3a JUTEPATypbl, PEICTABICHUS MAaTEPUATIOB
Ha HAyYHBIX KOHPEPEeHIHIX U B (hopMe HAyYHBIX TPYIOB.

JIOKTOpaHT TpPUHUMAJI  HEMOCPEICTBEHHOE ydacTUE€ B  MOJYYEHUU
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKE W MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX



pesynbTaToB it odopmiienus ctatbu Chemical Copper Plating of Cotton Fabrics
by Photochemical Activation of the Surface B xxypnaie Revista de Chimie (Rev.
Chim., 71 (8), 2020, —P. 90-97. Bucharest. Romania).

JIOKTOpaHT TNpUHUMANl  HEMOCPEICTBEHHOE Y4YacTHE B  IOJYyYECHHH
HKCIIEPUMEHTAILHBIX JaHHBIX, 00pab0TKE U MHTEPIPETAIUU IKCIIEPUMEHTATBHBIX
pesynbTaToB ais odhopmiienus ctatbi Photochemical Method of Depositing Silver
Films on the Surface Cotton Fabrics B >xypnane Oriental Journal of Chemistry
(2018; 34(6). —P. 2755-2761, India).

JIOKTOpaHT TpUHHMAJI  HEMOCPEJACTBEHHOE Yy4YacTHE B  IOJyYEHUU
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKE U MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX
pe3ynbratoB sl odopmieHus cratbu Criocod HaHeceHHWs IJICHOK cepebpa Ha
MOBEPXHOCTh XJIOMYAaTOOYMaXKHbIX MaTepHasioB B kKypHasie BectHuk KasHUTY
(Nel (131) 2019. -C.571-576).

JIOKTOpaHT TpUHUMAT  HEMOCPEACTBEHHOE  y4YacTHE B  MOJYyYECHHH
HKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKEe U MHTEPIPETAIUU IKCIIEPUMEHTATBHBIX
pesynbTaToB ansa  odopmiieHuss ctatbu  [lomydenuwe — aHTHOAKTEpHATBHBIX
MEILCOICPKAIINX HAHOIUICHOK Ha JAMAJIEKTPUUYECKUX IMOBEPXHOCTSIX B KypHaJe
Bectauk KasHUTY (Ne5 (141) 2020.747-753 6).

JIOKTOpaHT TpUHUMAT  HEMOCPEACTBEHHOE  y4YacTHE B  IOJYyYECHHH
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKe W MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX
pesynbpTaToB s odopmutennst cratbu Combined Method of Nickel Plating of
Cotton Fabrics B xxyprHasie Revista de Chimie (Rev. Chim., 71 (12), 2020, —P. 76-
84. Bucharest. Romania).

JIOKTOpaHT TpUHHMAJd  HEMOCPEJACTBEHHOE Yy4YacTHE B  IOJyYEHUU
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKE U MHTEPIPETAIIUN IKCIIEPUMEHTATBHBIX
pe3ynbTaToB AJiA OpopMIIeHHS CTaTh XUMHUYECKUE METHEHUE TUAICKTPUUYECKUX
MaTepuasioB (OTOXMMUYECKOW akTuBanuel B cOopHuke Proceedings of III
International scientific practical conference “Post-crisis development of education
and science in europe and asia” (2020, —P. 112-118. Aachen, Germany).

JIOKTOpaHT TpUHUMAT  HEMOCPEACTBEHHOE  y4YacTHE B  IOJYyYCHHH
HKCIIEPUMEHTAJILHBIX JaHHBIX, 00pa00TKEe W MHTEPIPETAIUN IKCIIEPUMEHTATBHBIX
pesynbraTtoB ansi odopmiienus ctateu Obtaining chemical copper coating of
dielectric materials by photochemical activation of surface B >xypnase International
conference on integrated innovative development of =zarafshan region:
achievements, chellenges and prospects (2019. —P.322-327.. Uzbekistan. Navoi).

JIOKTOpaHT TpUHHMAJd  HEMOCPEJACTBEHHOE Yy4YacTH€ B  IOJyYEHUU
AKCIIEPUMEHTAIBLHBIX JaHHBIX, 00pa00TKE W MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX
pe3ynbpTaToB Uil 0OpMIICHHS CTaThu Vcmonmb30BaHWE OPOMHIIOB MEIH IS
(OTOXMMHUYECKOTO cepeOpeHusi TKaHed B COOpPHUKE MEKIYHAPOAHOW HAy4dHO-
MPaKTHYECKON KOH(PEepeHIInn «Ay330BcKue ureHus - 16» (2018, -C. 291-294).

JIOKTOpaHT TpUHUMAT  HEMOCPEACTBEHHOE  y4YacTHE B  TOJYyYECHHUH
HKCIIEPUMEHTATILHBIX JaHHBIX, 00pa00TKEe W MHTEPIPETAIUU IKCIIEPUMEHTATbHBIX
pe3yabTaroB s ohopmieHus ctatbi Method for introducing grafite and titanium
dioxide into composite coatings B COOpHHKE MEXIYHAPOJAHOW HAy4YHO-
npaktuyeckoi koHpepeniuu «ICITE —2018» (2018.Volume 1. —P.272-277).



JIOKTOpaHT TNpPUHHUMAI  HENOCPEICTBEHHOE y4YacTUE B  MOJYYEHUU
HKCIIEPUMEHTATILHBIX JaHHBIX, 00pa00TKEe W MHTEPIPETAIUN IKCIIEPUMEHTATBHBIX
pesynbTaToB s odopmiienust cratb Chemical copper plating of metallic and
non-metallic materials by photochemical activation of surface B cOopHuke
MEXAYHApOJAHONW HayuyHO-mpakTHuecko koHpepenuuun «ICITE — 2019»
(2019.Volume II. —P.338-343).

JIOKTOpaHT TNpPUHHUMAI  HENOCPEICTBEHHOE y4YacTUE B  MOJYYEHUU
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKE U MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX
pe3ynbTaToB sl OPOpMIIEHUs CTaTb MeToJ XMMHYECKOrO MEIHEHHUS IyTeM
aKTUBAIlMU TOBEPXHOCTU JAMIJICKTPUUYECKUX MaTepuasoB Oe3 mamiagusi B
cOOpHUKE MEKTyHApOIHOU HAay4YHO-TIPAKTUYECKOU KOH(pepeHuuu
«Kyar6exoBckue urenus: ypoku HezaBucuMmoctm» (2021. Il Tom, -C. 4-6).

JIOKTOpaHT TOATOTOBHJI JKCIEPUMEHTAIbHBIE JaHHbIE IS MyOJMKaruu
MoHorpadun «llomydyeHne (QyHKIIMOHANBHBIX IUIEHOK Ha JUAJIEKTPUUYECKHUX
matepuanax» (2018. YK 621.793. BbK 34. IT 53. Tunorpadus «Anem.
[IbpiMKeHT).

JIOKTOpaHT TNpPUHUMAI  HENOCPEICTBEHHOE y4YacTUE€ B  MOJYyYEHUU
HKCIIEPUMEHTATILHBIX JaHHBIX, 00pa00TKE U MHTEPIPETAIUN IKCIIEPUMEHTATBHBIX
pe3ynbpTaToB s 0OpMIICHHS MaTeHTa Ha moje3Hyto mojeinb Ne4133 (Omy6n. B
oron. Ne4342 ot 04.10.2019r) ma Cnocob6 HaHeceHHs IIJICHOK cepebpa Ha
MOBEPXHOCTH XJIOMIATOOYMaKHBIX MaTepUAIOB.

JIOKTOpaHT TpUHUMAN  HEMNOCPEACTBEHHOE  y4YacTHE B  IOJYyYECHHH
AKCIIEPUMEHTAILHBIX JaHHBIX, 00pa00TKE W MHTEPIPETAIINN IKCIIEPUMEHTATBHBIX
pe3ynbpTaToB i1 0hOPMIICHHS TIaTeHTA Ha Mojie3Hyro Mojens NeS088 (Omyor. B
Oron. Ne5088 ot 26.06.2020r) na Cnocod axkTHUBUPOBAHHS MOBEPXHOCTH
JIUBJIEKTPUKOB NIEPE] XUMUYECKOW METAILTU3AIUEH.

JIOKTOpaHT TNpPUHHUMAI  HENOCPEICTBEHHOE y4YacTUE€ B  MOJIYYEHUU
HKCIIEPUMEHTAJILHBIX JIAHHBIX, OOpa0OTKE U MWHTEPIpETaAlUd Pe3yTbTaTOB
DKCHEPUMEHTOB Uil  BBIJIAYA  ABTOPCKOTO  CBUJETEIbCTBA HA  METOJ
(OTOXMMHUYECKOTO BOCCTAHOBJICHUS TaJOT€HU0B Meau MetawioB (Ne4911
14.08.2019).

IIpakTnyeckas 3HauuMMoOcTh PpadoThl. [lo pesynpraTaM wuccienoBaHUN
paspaboTaHa mpocTasi aHaJOTHYHAs TEXHOJIOTUS TOJYUYEHUS MOKPBITUN U3 MEIH,
HUKEIsT MW cepedpa Ha TOBEPXHOCTH JIHUAJNIEKTPUYECKUX MATEPHAIOB C
UCTIONb30BaHUEM (POTOXMMHUYECKUX MPOIIECCOB M METOJ aKTHBAIIMH MOBEPXHOCTHU
JTUABJIICKTPUUECKUX MATEPUAIIOB TIepel MeTAITn3auue. Pe3ynbraTel ncciie10BaHu
MOKa3aJId BBICOKYIO TEOPETHYECKYI0 M MPAKTUYECKYI0 LEHHOCTh METaJUIM3aluu
MOBEPXHOCTEH JUANEKTPUUECKUX MATEPUAIOB M TOJYYECHHs HaHOPAa3MEPHBIX
MOKPBITUHA ¢ MHOTO()YHKITHOHATLHBIMU CBOMCTBAMH.

[TomydenHbIe pe3ynbTaThl BHEAPEHBI B yUeOHBIN MPOLIECC U MTPOU3BOJICTBY Ha
Kadeape «XuMuueckasi TEXHOJIOTHUSI HEOPTaHUYECKUX BEIIECTB» YHUBEPCUTETA UM.
M. Ayns30Ba.

Crpykrypa n 00bem auccepranuu. Hayunas pabota cCOCTOUT U3 BBEICHUS,
4 rnaB, 3aKJIIOUYEHUS, CIIACKA HCIIOIb30BAHHOM JIMTEPATYPhl W MPHUIIOKEHUS.
Jluccepranus mpeacraBicHa Ha 165 cTpanuuax, BkiIo4yaer 62 pucyHkos, 21



tabmui. bubnuorpadust comepKUT CHUCOK HAYYHO-TEXHUYECKOW JUTEPaTyphl,
cocrosAmui u3 185 opuruHaIbHBIX pabOT OTEUECTBEHHBIX U 3apYOCKHBIX aBTOPOB.
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