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PEJAKTOPCKAA KOJIOHKA

Co 2 1o 6 okts16ps 2023 rona B MUHCcTUTYTE DM3U-
YeCKOI XMMUU U 3eKTpoxuMun uM. ®pymkuHa Poc-
cuiickoil akaJeMuu Hayk npoijga Bcepoccuiickas
KoHpepeHUs “IloBepxXHOCTHBIE SIBJCHUSI B ANC-
MepCHBIX cucTeMax”, MOCBsIIeHHas: 125-1eTuio co
nHs poxnenus Ilerpa Anekcannposuya PeOunpaepa,
BBIIAIONIETOCS COBETCKOIO yyeHoro, akaageMuka AH
CCCP, maBHoro pegakropa “KostongHoro xxypHajia”
B 1968—1972 rT.

Hayunas nestenpHOCTh I1. A. PeOunmepa ox-
BaThIBajla IIUPOKUN KPYr MpoOieM, COCTaBISIO-
IIUX comepXaHUe COBPEeMEHHON (U3UKO-XUMUU
JVCIIEPCHBIX CUCTEM M ITOBEPXHOCTHBIX SIBJICHUIA,
U BKJIIOUaJIa MCClieq0BaHUEe CMauMBaHUsl 1 MOIOIIIETO
IeiicTBus, agcopouuu u3 pactsopoB ITAB, cTadu-
JIN3allUM OUCIIEPCHBIX CUCTEM U CTPYKTypooOpa-
30BaHMUS B HUX, U3YYEHHUE TIPOLIECCOB TUCTIEPTUPO-
BaHUS TBEPABIX TeJ W yIIpaBJIECHMUS MX IIPOYHOCTHIO.
Ero mMHorouuciieHHble yHIaMeHTalbHbIe PaObOThHI
MOCIYXUJIN OCHOBOM I MOJYUYEHUSI YCTOMYUBBIX
JUCIIEPCHBIX CUCTEM, OBLIIA TPUMEHEHBI ITPU UHTEH-
cuduKkaluu 100bIYM U IepepadboTKe He(TU, MO3BO-
JIUJIN YCOBEPILIEHCTBOBATh TEXHOJOTUYECKUE TPO-
ecchl (paoTallMOHHOTO oboralleHus pyd, OypeHUs
TOPHBIX ITOPOJ, TOHKOTO M3MEJIbUeHUsI MaTepua-
JIOB, TIOJIyYEHUSI CTPOUTEIBHBIX, KOHCTPYKIIMOHHBIX
U IpYTUX MaTepuaiaoB C 3aJaHHBIMU CBOMCTBaAMU.
Hokuanpl, MpeacTaBJIeHHbIC Ha MpolIealeil KoHde-
peHuuu namsaTu PeGuHaepa, oTpa3uiv 3BOJIOLUIO
W TIOCJIeIHUE NJOCTUXEHUS B TeX 00JacTsIX pusude-
CKOM 1 KOJUIOMAHON XMMUM, KOTOPHIE OBLIM CO3TaHbI
I1.A. PeOGuHaepoM U aKTMBHO Pa3BUBAICh ITOCJIE €TO
cMepTH. Takke ObUIM TIpeAcTaBAeHbl paOdOTHI, BHIITO-
HEHME KOTOPBIX CTaJI0 BO3MOXHBIM C IIpUMEHEHUEM
(byHIaMEeHTaIbHBIX PE3y/IbTaTOB, MOJYYEHHBIX CAMUM
ITerpom AnekcaHapOBUYEM U €0 YYCHUKAMU.

Penxomterusa “KomnonaHoro xXypHaja” IMOATOTO-
BUJIa HECKOJIBKO BBIMTYCKOB XypHaJa, CoaepxXallux pa-
0OTHI, TIpeACcTaBlIeHHbIE HAa KoH(MepeHuu. [1epBoIit 13
TaKUX BBIITYCKOB TIpeiaraet 11 craTeid.

B 0630pe EMenbsHenko u boitHoBuy [1] paccMa-
TPUBAETCsI COBPEMEHHOE COCTOSIHME MCCIENOBAHUMI
MOBEPXHOCTHBIX CBOMCTB MUCIIEPCUI C HAHOYACTHU-
LlaMU, Ha3bIBaeMbIX B JIUTepaType HAHOMIIOUIAMH.
ITokazaHo, 4TO MJIST MPAKTUYECKUX IPUMEHEHUI Ha-
HOGJIIOMI0B BaxKHOE 3HAYCHUE UMEIOT KaK BIUSIHUE
J00aBJIsIEeMbIX HAHOYACTHUIL Ha TIOBEPXHOCTHOE HATSI-
KeHue 0a30Boro (aouma, Tak 1 U3MeHEHUE XapaK-
Tepa CMauMBaHUS U paCTeKaHUSI B HAHOMIIOUIHBIX

CuctemMax. PaCCMOTpCHH MCXaHM3Mbl BJIUAHUA OO-
0aBJIsIEeMbIX HAHOYACTUII Ha ITOBEPXHOCTHBIC CBOMCTBa
B CUCTEMAX C HAHOPAa3MEPHBbIMU JUCITIEPTUPOBAHHBIMN
qaCTuuamMu.

HoBblii Toaxon K CO30aHNI0 aHTUMUKPOOHBIX MO-
JINMEPHBIX MaTepUajIoB MyTeM BBeIEHUS B IIJICHKY U3
MOJIMMOJIOYHOM KUCJIOTHI BOIHOTO pacTBOpa cyjibdaTa
Meau, 001amapllnero IpPoTUBOMUKPOOHBIMU CBOIi-
CTBaMU, OBLT MpeaiokeH B paboTe bpoBUHOI ¢ co-
aBT. [2]. ABTOpHI pa3BUBAIOT HU3KOTEMIIEpATyPHBIM
crnoco0 BBeNeHMST OaKTEPUILIMIHON 100aBKU C UCITOb-
30BaHMEM CTPYKTYPHO-MEXaHUYECKON MOTU(MUKALIUU
10 MeXaHU3MYy Kpeii3uHTra B afcopOIIMOHHO-aKTUBHOM
cpene. B Takom npoiiecce B 00beMe MICHKU TTOJIUMO-
JIOYHOI KUCIIOTHI (POPMUPYETCSI CUCTEMA HE arperu-
POBaHHBIX, HO OPUEHTUPOBAHHbBIX (GUOPUILIT U MPO-
WICXOIUT 3aXBaT CYJIb(daTa MeIu, paACTBOPEHHOTIO B aJl-
COpPOLIMOHHO-aKTUBHOI cpelie, B TOPbl TOJUMEPHOI
MaTpPULIBL.

BausiHue nunuaoB Ha AMHAMUYECKHME CBOIMCTBA
MOHOCJIOSI MOJIEILHOTO JIETOYHOTO cyphaKTaHTa 3KC-
MepUMEHTAJIbHO MCCeA0BaHO B paboTe briKkoBa ¢ co-
aBT. [3]. [ToBepxHOCTHbBIE CBOHCTBA CIOEB OMHAPHBIX
cMeceit TUIanbMUTOMI(OChaTUANIXOINHA C IIECThIO
Pa3IUYHBIMU JIUMTUAAMU, BXOASIIUMU B COCTaB MPU-
POIHOTO JIETOYHOTO cypdakTaHTa, U3yYeHHbIE B 111~
POKOIt 00JIaCTU MOBEPXHOCTHBIX AaBJAEHUI U MPU pa3-
HBIX TEMIIEpaTypax, MO3BOJUIN ONPENETUTh BIUSHUE
JIMIIAJIOB Ha KJIIOYEBbIE CBOMCTBA MOBEPXHOCTHOTO
cliosi, obecreurBaloime GyHKIIMOHATBHOCTD JbIXa-
TEJIbHOW CUCTEMBI.

PesynbraThl ccienoBaHus KOJJIOUIHBIX CBOMCTB
W3METbUYEHHBIX TUIOA0B CO(OPHI AMOHCKOM, SBISIO-
1ieiicst OMOTOTMYECKU aKTUBHBIM BEILIECTBOM, TIpe-
CTaBJICHHI B cTaThe BacunbeBoit u JAmutpuenoii [4].
B aT0ii paboTe aHaTU3UPYIOTCS JaHHBIE 0 BeJTMYMHAM
{-noreHmmMana yactuil coopbl IPU Bapraluu Bpe-
MEHU KOHTAKTa YacTUll C IKCTpareHToM u pH cpensbl,
ornpeaeneHbl TOJOXEeHUSI U303JIEKTPUIYECKON TOUKHU
¥ TOYKHU HyJIeBOTO 3apsina. Ha ocHoBaHMM MmoJTyyeH-
HBIX JaHHBIX 00CYXX/1aeTCsl BAUSIHUE TPUPOIbI 3KCTpa-
reHTa Ha npoliecc HabyxaHusi cohophbl.

Pa6ora KaHnruHoii ¢ coaBT. [5], BEITOJHEHHAs
00BbeAMHEHHOI TpymIoi ucciemoBaTeneilr u3 Mo-
CKOBCKOI'O TOCYyJIapCTBEHHOTO YHUBEPCUTETA UM.
M. B. JlJomonocoBa 1 HUN ¢puszuko-xuMmuyeckKux
npo6JieM beropycckoro rocynapcTBEHHOTO YHUBEPCU-
TeTa, pelaeT 3agavy onpeaeneHus: Koauuecrra [TAB,



agcopOMPOBAaHHBIX HA aKTUBHBIX YIJISIX, C IIPUMEHE-
HUEM paIuo0aKTUBHON METKU. AKTYaJIbHOCTb padoThl,
B TMIEPBYIO o4epellb, CBsI3aHa ¢ BO3MOXHBIM JalibHeit-
IIUM TIPUMEHEHUEM TaKUX yIJIei IJ1 OUMCTKU CTOY-
HEIX Box oT ITAB. BrimmosiHeHO cpaBHEHME COpOIIMOH-
HOM CITOCOOHOCTU aKTUBUPOBAHHBIX YIJIEH IO OTHO-
meHuio K aHnoHHBIM [TAB nis yrieii, monydyeHHBIX
W3 JJUTHUHA U MOOU(ULINPOBAHHBIX CYJIb(OoalleTaTOM
LIEJITIONIO3BI U3 BOIHBIX PACTBOPOB.

[TepcrieKTUBHBIC OJISI COBPEMEHHOTO MaTepua-
JIOBEJIEHUSI CJIOMCThIe 2D-MaTepuaibl 00CyXaamTcs
B pabore KapauapoBa ¢ coaBr. [6]. Mcrionb3ys aBTO-
KJIaBHBII CUHTE3, aBTOPBI TTOJYYUIN MaTepual ¢ ye-
penyoIMMKUCS OpYCUTONOIOOHBIMU CJIOSIMU M KBa3U-
MoHoaTOMHBIMM JiucTamMu Cu—Fe—S, Ha moBepXHOCTh
KOTOPOTo B JaJIbHEHMIIIEM MPOBOIAUIN MMMOOUIN3a-
L0 HAHOYACTUI] 30J10Ta U3 LIUTPATHBIX TUAPO30JIeii.
Ocoboe BHUMaHNE B paboTe ObLIO YAEIECHO UCCIEn0-
BaHMIO BIIMSIHUS 10OABOK AJIIOMUHUS W/WUTU JIUTUS HA
MOBEPXHOCTHBIE CBOCTBA CUHTE3UPYEMBIX CIOUCTBIX
MaTepraJioB U XapaKTep UMMOOMIN3allMi HaHOYACTHI]
30JI0Ta U3 30JIE Ha TakKux MaTepuanax. [TockonbKy
OCaxIeHre HAaHOYACTHII Ha TTOJYIIPOBOAHUKOBEIX CyO-
CcTpaTax BHI3bIBAeT U3MEHEHUE ITUPUHBI BaJCHTHOM
30HBI ¥ 30HBI TIPOBOAMMOCTH, aBTOPHI TI0OJIATalOT, YTO
npenjaaraeMbiii UMW KOMITO3UTHBIMA MaTepuan HalaeT
NpUMEeHEHHUEe B peakKlUsaxX (3JeKTpo)doToKaTaausa,
doTomerpagani OpraHUYECKMNX BEILIECTB B IIPUCYT-
CTBMHU KMCJIOPOAA M MHOTHX APYTUX IJTAa3MOH-UHY-
LIMPOBAHHBIX XUMUUECKUX PEAKIIUSIX.

TIpobGiaema MexaHMYECKON U XMMUYECKON CTOM-
KOCTH cynepruapo¢GoOHbIX MOKPHITUMI, TTOJydaeMbIX
HaHeCeHUEeM PeaKIIMOHHOCIIOCOOHBIX COMOJIMMEPOB
MIMLMAWIMEeTaKpuiaaTa U (propalkuiMeTakpuiaToB
Ha TIOBEPXHOCTU TEKCTYPUPOBAHHOTO ATIOMUHUS WA
XJI0M4aTOOyMaXKHOM TKaHU, IMMOAHMMAETCSI B paboTe
KanmoBa ¢ coaBt. [7]. ABTOpsI MOKa3aiu, 4YTO CTOM-
KUt TeTepOreHHbIN PeXXUM CMauuBaHMS CO3JaBaeMbIX
MOKPBITUI 00ecTieunBaeTCsl MIPOUYHbIM CLEMICHUEM
HUCMOJIb3YeMbIX COMOJMMEPOB C TTOBEPXHOCTbHIO CYyO-
crpara. ClernjieHre BO3HUKAET 3a CUET 00Opa30BaHMUSI
KOBAJIEHTHBIX CBS3eil B pe3ysibTaTe pacKpHITUS OK-
CUPAHOBBIX LIMKJIOB IMULIMAUIMeTaKpuiaTa. Kpome
TOoro, ojaromapsi CHUXEHUIO CBOOOAHON 3HEpPTUU
noBepxHoctu 10 13 MH/M nipu xeMocopOLuM coro-
JIMMEPOB U MOAXOAs1IEe MHOTOMOJAJbHOM TEKCTYpe
noJjyJarounieecsl IOKPbITUE XapaKTepu3yeTcsl o4eHb
BBICOKMMM yIiiaMu cmauuBaHus, n1o 170°. IIpu atom
yBelIMUeHNEe KOJIMYeCTBA aTOMOB ()TOpa B MOHOMEP-
HOM 3BeHEe M HaHECEeHUE HECKOJbKUX CJIOEB COMO-
JiuMepa MPUBOISIT K MOBBIIIEHUIO CTAOUIBHOCTH T'U-
Ipo(oOHBIX CBONCTB MPU HEMPEPHLIBHOM KOHTaKTe
C arpeCCUBHBLIMM BOIHBIMM CpeJaMU 1 IIPU MPUIIOXKE-
HUM aOpa3uBHOI HATPY3KU.

HoBbie OnaMpuuibHbIe TOBEPXHOCTHO-aKTUBHbBIE
BellleCTBa Ha OCHOBE KaTMOHA aJIKUJIMETUIMOP(OIu-
HUS U JOACLUICYIb(aT-aHuOHA, IPeICTaBIISIONIe
MHTEpeC IJIs1 OMOMEIUIIMHCKOTO IIPUMEHEHUSs, ObLIN

CHHTe3UpoBaHbI B pabote Ky3Hemona c coaBr. [8]. Je-
TaJbHOE MccienoBaHue noaydeHHbIx ITAB nokasaio,
YTO OHM 00JIaIaI0T IIOHKEHHON TOKCUYHOCTBIO U SIB-
JIsiIoTCsl OuopasnaraeMbiMU. OJHOBPEMEHHO C 3TUM
ObLI0 OOHapyXeHO (POopMHUpPOBaHME B BOIHBIX Cpelax
arperaToB ¢ TUIpOAUHAMUYECKUM auameTpoM 20—120
HM B 3aBUCHMOCTH OT JUTMHbBI paarKaja y KaTUOHA aJl-
KWJIMETWIMOP(MOJIUHUS U OT KOHLEHTpaluu ouampu-
¢110B U MoKazaHa 3HAYMTENbHAsI COMIOOMIN3AIMOH-
Has CITOCOOHOCTH 110 OTHOIIEHUIO K THAPO(POOHOMY
kpacutemo Opanx OT.

HMccnenoBaHue Noau3IeKTPOJUTHBIX MUKpoOcdep
U TIOPUCTBHIX KpHOTeJiell Ha 0CHOBE MOJIUCYIb()OHATOB
pa3IMYHOI IPUPOABI B KAYECTBE MEPCIIEKTUBHBIX COP-
OEHTOB JIJISl yIaJIeHUs] HOHOB Meu ObLIO MPOBEAEHO
B paborte JlauieBKMHOM ¢ coaBT. [9]. Beuio nmpoaHanu-
3MPOBAHO BJIMSIHUE apOMaTUYECKMX WIM ajrdaTuye-
CKUX CYJb(OHATHBIX TPYIIM, a TAKXKE CTeTIEHU CIIUBKU
¥ TTIOPUCTOCTH TIOJMIICKTPOIMTHBIX MATPUI] M KPUO-
rejieil Ha mpouecc agcop6uuu noHos Cu’*. ABropamu
MMOKa3aHOo, YTO MaKCHUMaJbHas CTeNeHb aicopOInu
nonoB Cu?* HabmonaeTcs A1 MOJIUIEKTPOTUTHBIX
MUKpocdep, coaepKallux apoMaTudeckue Cyabdo-
HaTHbIE TPYIIIHI.

MeTon MUKPOSMYJIbCUMOHHOIO BhIIIETAYUBAHUS,
pU KOTOPOM CTaAuM CEJIEKTUBHOTO M3BJICYCHUS 1Ie-
JIEBBIX KOMIIOHEHTOB M UX BKJIIOUEHUS B COCTAaB MU-
KPO3MYJILCUU COBMEIIAIOTCS CO cTaaueil o6paboTKu
TBepaoii ¢a3bl, ObUI MCIIOIL30BaH B padbore Mypalio-
Boii u IlonsikoBoii [10] mist nu3BiaeueHus meau. bouta
MoKa3aHa CBSI3b MEXAY COlep>KaHUEM BOIBI, YASTbHOMN
BJIEKTPOIIPOBOAHOCTHIO, CTPYKTYPOM U 3 (PEKTUBHO-
CThI0O MUKPO3MYJIbCUOHHOTO BhIIIEIaYMBAHUS MeIU
JJIsI IBYX BUJIOB OKCTPAreHT-CcomepXKalluX 00paTHBIX
MUKPOSMYJIbCUII Ha OCHOBE NoAeuICYIbdaTa HaTpuUs
u gu(2-stuirekcuin)docdara Hatpus. I1o pesynsraram
WCClea0BaHus, 111 UHTeHCU(UKALIUU TPOLIECCOB Bbl-
1IeJIauMBaHUsl, aBTOPbl PEKOMEHAYIOT UCITOJb30BaTh
MEPKOIMPOBAHHBIE 00OpPAaTHBEIE MUKPOAMYJIBCUM C BbI-
COKHMM cofiep>KaHeM BOJIbI U C BEICOKO 3JIEKTPOIPO-
BOJHOCTBIO.

[TpoGaeMa co3naHusi 6MOCOBMECTUMBIX MMOKPBITUI
IJIST U3TOTOBJICHUST MIPOTE30B CEPACYHBIX KJIAITaHOB
paccmaTtpuBaetcs B pabote YepHbliieBoii ¢ coasT. [11].
Bruto co3maHO0 KOMIO3UIIMOHHOE TTIOKPBITHE, COCTOS -
1ee U3 HaHOAJIMa30B, JU30lIMMa U MUPaMUCTHHA,
M T0Ka3aHo, YTO MpU BBEACHUM ITOTO0 KOMILIEKCa
B cocTaB koJjiareHoBbix MaTtpull B 100—10000 pa3s
yMeHbIlIaeTcs aare3us 6akrepuit Staphylococcus aureus
u B 10—100 pa3 magaeT BELKMBAEMOCTb 3TUX OAKTEPUIA.

B pa6ore YukoBoii ¢ coaBT. [12] paccmaTpuBa-
€TCSI BIUSHUE XKUIKOMETaJIMYECKOr0 OXPYMYHM-
BaHMSA Ha CTONKOCTH CTaJbHOTO TEINIOOOMEHHUKA
B YCTPOMCTBE OXJIaXKIE€HUsI aTOMHOI0 peakTopa. s
pacueTa CBOOOIHOM SHEPTHU CMOYEHHON MMOBEpPX-
HOCTH MCIIOJIb30BAJICS METOJ CPEIHETO o B (hop-
MaJnu3Me KOHEUHO-3JIeMeHTHOro aHanm3a. OleHkKa
Nel 2024
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pacTITUBAIOIIETO HAIIPSIKEHUST, HEOOXOMMMOTO IIJIst
pacrpocTpaHeHus] UMEIONIEHCsT TPEIIMHBI TPU TeM-
neparypax paboThsl SIAepHOTO peakTopa, IMO3BOIMIa
CIeJIaTh BBIBOI O BO3MOXHOM pa3pylIeHUH ITOBEpPX-
HOCTHU TeIIOOOMEHHMKA B Ipoliecce CMauyuBaHUs
TPaHUIL 3¢peH B TEIUIOOOMEHHMKE XUIKUM MeTa-
JIOM-TETUIOHOCHUTEJIEM T10 MEXaHU3MY XKMIKOKPH-
CTaJUIMYECKOTO OXpYyMYMBaHUSI.

JL.b. boiinosuu, A.M. Emenvanenko,
M.A. Karununa
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