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Meramn-nonmumepii komruiekerepal (MIIK) kartamuTukaidblK Kyle peTiHzae
KEeHIHEH KOJIJaHbIC TamKaHbl Oenriii. byn xyienepaiH HEri3ri apThIKIIBUIBIFBl —
OCNTUICHreH KacueTTepre Me METaJUI-TIONMMEPIIIK KelIeHJepal OHail Oackapy
mymkigairi. MITK romorenai kartamuszaTopiapra KaparaHaa peakiys ©HIMIHEH
OHail OeniHemi, al peaknusi TEK KaTalu3aTOpAbIH OETiHJE FaHa €MeC, COHBIMEH
Koca, KejieMi OoWbIHIIIA Kypeai. Ocbutaifiia, reJb-MMMOOMITH3AIMUTAHFaH METAIT
HAaHOOOJIIEKTEPIIH HEri3IHJEerl KaTanu3aTopjap 3 ajJblHa TeTepOoreHal e
TOMOT'€H/I1 KaTalIu3aTopiap/IblH KaCUETTEPIH apThIKIIBUIBIKTAPbIH YHJIECTIPEI.

OpranbiH e3repiciHe Toyenal (pH, temnepaTtypa, epiTiHAIHIH MOHABIK KYIII,
EpITKIIITIH TEPMOJMHAMUKANBIK carachblHa >KOHE OHBIH KypaMmblHA, KapbIK,
AIEKTPIIIK JKOHE MArHUTTIK *oHE T.0.) «smarty-Kyienepal CoTTI CUHTE3NEYAiIH
Heri3iHae GyHKIMOHANIBI KaTaau3aTopiapabl KYpyFa 5KoHe OHJIeyre epeKiie KoHUT
Oemineni. KatanuzatopaeiH OeJIIEKTep/IIH MOJIIEpiH HAaHOMETpre ACHIH a3alTy
NOJIMMEPAIH peakiisi OpTachIMEH OalIaHBICHIHBIH O€TIH apTThIpyFa MYMKIHIIK
Oepei JKoHe OChUIalIa KaTalu3AiH OipHele peT TUIMIUTITIH apTThIpaibl, ajl Tellb
MaTpUIlachl  OONIIEKTepJl  KOaryJsAlUs/laH >KOHE TOTBIFyJIaH  KOpFailjbl.
CoHppIKTaH, TOJUMEPIl TachIMaIaylibliIapFa OPHBIKTHIPHUIFAH KaTATUTUKAIBIK
OenceHal MeTalgapAblH  HETI3IHAET «METaUI/IOMMMEpPIl  MaTpuliay THUIMTI
HAaHOKAaTaJIN3aTOPJIAp/IbIH CHUHTE31 OJapAblH KaTalu3ie, MyHall ©HEpKICIOIH/E,
OpraHUKAJIbIK CHHTE3/IC JKoHE OacKa cajanapaa KOJJAaHyAbIH KeH CIEKTPiH amaibl.
OcpiFan opail, OYTiHT1 KYHI JKaHa >KYWenepnl, aran ailTKaH[a, KOFapbl aKTHBTI
’KOHE CEJICKTUBTI HAHOKATaJIN3aTOpJIap CHHTE3/ICY JKOHE 3ePTTEY ©3€KTi Macele.

COHFBI JXBUTIAPHI METAIII-TIOJIUMEPITT KOMITO3UTTEPIi AJIEKTPOKATAIUTUKAIIBIK
KyHenep/e Kataau3zatopiiap peTiHie KoiagaHy KeHiHeH 3epTrenyae. Opranukaibik
KOCBUIBICTAp/Ibl  3JEKTPOKATAIUTUKANBIK THAPJICY YPHAICIHIH apTHIKIIBUIBIFBIH
3epTTEeYHIIEPAIH KOIDKBULIBIK TOXipuOect monenaciial. Mbicalibl, KaTaIUTUKAJIBIK
TUPJIEY JKOFaphl KbICKIM MEH KYpPJIeli anmapaTypaHbl, COHBIMEH KaTap, aBTOKJIABTHI
THIFBI3JJAJIFAH CYTEriMEH KaMTaMachl3 €Ty YIIH KOChIMIIIA Kypajijap MEH Iapaiap
KOKET eTefl. AJl DJIeKTPOKATATUTUKAIBIK TOTBHIKCHI3MAHIBIPY YPIICI apKbUIBI
aTaJFaH KUBIHABIKTAp MEH MaceseNep il OHTAWIbI IIenryre 00mIabl.

«[lonurnukonpmManenHaTTap MEH aKpPWJI KBIIIKBUIBI  COMOJMMEpIIEPIHIH
HETI31HAErT METaUI-MIOJUMEPIl  KOMIUIEKCTEP/Al CHHTE3JEY JKOHE 3epTTey»
KYMBICBIHAA KeJiecl MIHASTTep: MOJUMEpil MaTpullajgapFa aybiClalbl KOHE
Oaranpl MeTal OOJIIEKTepiH XUMUSUIBIK TYPaKTaHIBIPY apKbUIbl JKaHA MOHO-



KoHE OHM- METaI-TOJIMMEpl >KYHEeNepiH CHUHTE3l; CHHTE3ACITeH KyHenepaiH
KYPBUIBIMBI, KYPaMbl )OHE HETI3T1 CHMATTaphl MEH KATAIUTHKAIBIK KACHETTEPIH
OUPUIUHAL SJEKTPOKATATUTHKANBIK THAPJICY MOJAETBAlL YPAICIHIE 3epTTEy MKOHE
CaJIBICTBIPY; OJapAbIH KATBICHIHA KYPTi3UIreH 3JEKTPOKATATUTHKAIBIK YpHAiCKe
TeMIlepaTypa MEH  KbICBIMHBIH  KOPCETKEUITEPIHIH  9CEpIH  KapacThIpy;
KaTAIUTUKAJIBIK ~KAaCHUETTePiH MOJEIbAl OOBEKTUICPAl TUIAPOTeHU3AIUSIIAY
YpIiCiHIE  3epTTey,  METaUI-MIOJIMMEPJl  KOMIUIEKCTepAl  TaKipuOemik
KaHyapllapJblH ar3achlHa dCep €TYIH JKOJOTO-TOKCHKOJIOTUSIIBIK Oaranay >KoHE
aHTUOAKTEPHAIIIbI KACUETTEPIH aHBIKTAY Y3€re achIpbLIFaH.

3eprreyniep Kalmnbl KaObUITAHFAH FBUIBIMU OHE JKCIIEPUMEHTTIK OIICTEpIl
KOJIJIaHy apKbUibl KyprizuireH. Kymbicta KapMVY-HiH XUMUSIBIK MOcecenenep
F31-nbIH, «DU3NKa-XUMUSITBIK 3epTTey omicTepi» WHKEHEPITIK
nabopatopuscbiibiH, KMMY 130-ubH, KapnoB yHuUBepcHUTETIHIH 3aMaHayu
Kypajagapbl TaiIajJaHbUIFaHbl KYMBICTBIH JKaH-)KaKTBUIBIFBI MEH CEHIMILIITIH
kepcereni: X-Act getekTopibl 3iekTpoHAbl MuUKpockon POM MIRA 3TESCAN
«Oxford Instruments» (Aurnus, 2012), TpaHCMUCCUOHABI 3JIEKTPOH 1Bl MUKPOCKOIT
(TOM) JEOL JEM-2100 200 B (Anonms), TT'A/ATA/JACK ananuzaTtop
LabSYSEvo (2014), nazepmi-aMmuccuon bl criektpometp Laes matrix (2012), 5975
C Macc-cenekTuBTi Jerektopibl  xpomatorpad Agilent 7890A, UK Dypse
cnektpometrp (OCM 1202, 2011), Malvern Zetasizer Nano ZS90 KypbUIFBICHI,
PIXcel nerextopsnl PanAlytical X'Pert PRO MPD pentren-dasansik capantama.

Jucceprauusuiblk skymbicta TYHFBIII peT -1’ M:AK, n-III'M:AK nonumepi
MaTpHIlachlHa aybIcnaibl koHe Oaranbl Metamn Oemmektepi (Ni, Co, Ag)
MMMOOUJTM3AIMSIAHBIN JKaHa MOHO- JKOHE OHM- MeTaUI-TIOJIUMEpJIl JKyhenepaiH
(MIDK) (m-DI'M:AK/Ni’, n-DI'M:AK/Co°, n-OI'M:AK/Ag’, n-DT'M:AK/Ag’-Ni’,
n-IITM:AK/Ni’, n-IITM:AK/Co’, n-IITM:AK/Ag’, n-IITM:AK/Ag"-Ni’) karaps
cuHTe3AenTeH. OU3NKO-XUMUSIIBIK 3epTTEY 9ICTEPIHIH HETi31HAe (MHKPOCKOMUS,
CIEKTPOCKOMHMs,  peHTreHai  ¢asanblK  capanTama,  TEepPMOTPaBHUMETPHS,
xpomatorpadpusa) MIDK-miH KypbUibIMbl, KYpaMbl »OHE HETI3I1 CcUIaTTapbliH
aHBIKTAJIFaH. MITXK-1g€ KaTBICHIHIA MOJIEJIBI1 oOBbeKTIIEpC
ANEKTPOKATAIUTUKAIIBIK TUIPIICY YPHAICTIH OHTAMIIBI KYPri3uly IIapTTapbl MEH
ypZicke acep ety (akTopiap, OHbIH IMIHAE TeMIlepaTypa MEeH KbIChIM acepi
AHBIKTAJIFaH; HanokaTtanuzaropiapapig OeJIceHUTIT1 MEH KacHeTTepi
kKapacteippuirad. MIDK-nin  anTtubaktepuanaplk kKacuerrepi S.aureus (ATCC
25923), P.aeruginosa (ATCC 27853), E.coli (ATCC 25922) Gaktepusiiap MeH
MUKpOOTap/ia TEKCEPIITeH.

O3exTimiri, TYyWiHI, MOCENeHI WIeNry JOpexeci, JAepeKTepal Taijay,
KOPBITBIHABLIAY, HOTIDKENEPl TalKblay OOWBIHINA JUCCEPTAIUSIIBIK KYMBIC
KOMBLIATHIH TaJlafiTapFa TOJBIK XKayarl Oepei.

XamurtoBa T.O. anblHFaH HOTHWXKENEP TEOPHUSUIBIK KOHE TIKIPUOENIK HETI31He
Opaii, KOMBbUIFaH TajanTapra cail, KOMbUIFaH MAKCATTAP TOJIBIK OPbIHIAIFAH.

3eprrey HoTMxkesepl mnonumepni Marpunana MHB-HIH Ty3Uly >KOJIBIHBIH
TEOPUSUIBIK Oaranayia, <OKachlD» XHMMHS, KaTaln3, MYHall JKOHE KeMip eHJeY
OHJIIpICIHAe, DJJCKTPOHWKA, MEIWIIMHA calajapblHa KOJIAHBUIBITBIH JKaHa
HaHOKaTaJIM3aToOpjap MEH OaKTepusaFa Kapchl 3aTTap PETIHAE KOJIaHbLIa ajlaibl.
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