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Pedepar. OOmensBecTHO, YTO KOPPO3USI MaTEPHANIOB, KaK SIBJICHHE B MPUPOAE, HOCHUT MHOTOTPaHHBIM XapakTep, TIe ee 3a-
POXKAEHHE U Pa3BUTHE BO MHOTOM 3aBHCST OT MUKPOQIIOPEI OKPYXKaIOIIeH cpesibl. B coBpeMeHHOM MEpe KOppo3usi paccMmaTt-
pHUBaeTCcs B OCHOBHOM KaK CaMOIIPOM3BOIBHOE Pa3pyLIEHHE TBEPIbIX Tell, BBI3BAHHOE XUMHUUECKUMHU U 3JIEKTPOXUMHYECKIMU
MpoIIeccaMH, Pa3BUBAIOMINMIICSA HA IOBEPXHOCTHU Tella IIPH €0 B3aMMOJICHCTBUH ¢ BHEUIHEH cpenoil. CyIHOCTh KOPPO3HOH-
HOTO pa3pyIICHUs] OOBEKTOB CIleIyeT M3ydYaTh B acleKTe B3aMMOCBS3aHHBIX NPUPOJHBEIX SBICHUI M HPOIECCOB, KOTOPHIE
MOCTOSIHHO NPOTEKAIOT TMPH KOHTAKTe 00BEKTa ¢ TEXHOTCHHBIMH CPelaMH M OKPYIXKAIOIIeH CpeloH, CoAepKalluMH MHOXKe-
CTBO MHKPOOPTaHM3MOB Pa3IMYHBIX POJIOB M BUAOB. HakoruieHne n MeTaboIu3M MUKPOOPTaHU3MOB B IMOBEPXHOCTHBIX JIe-
(exTax TBEpABIX TEN HPH CO3JaHUHM B KOHTAKTHBIX 30HAX OJATONPHUATHBIX (U3NYECKHUX, XUMHUYECKHX W OHOJIOTHYECKUX
YCIIOBHH CO3JIAI0T yYaCTKH OMOIICHO3a, B KOTOPBIX 00pa3yroTCs METa0O0IUThI, OMOTCHHBIC JIEMEHTHI M XUMHUECKH aKTHBHBIC
paaMKaibl, B3aUMOJEHCTBYIOLIME C KOHTAaKTHOW IOBEPXHOCTBIO Tela M TEXHOTeHHOHN cpenoi. Takoe B3ammozeicTBue
TTOPOXKIAET MPOTEKAHNE HA KOHTAKTHBIX MOBEPXHOCTSAX KaK OMOXMMHYECKHX pEakIuid B MHKPOOHBIX KIETKaxX, Tak W OHO-
SHEPreTHYEeCKNX MEXaHM3MOB IPeo0pa3OBaHUs SHEPIHU — H B CAMHX MHKPOOPTaHM3MaX, M B OKPYXKAIOIIEM HPOCTPAHCTBE.
OTO MHHLMHPYET XHUMHUYECKHE, JIEKTPOXUMHUYECKHE M OMOKOPPO3HMOHHEIE NPOLECCHl paspyuieHus martepuanos. Cienosa-
TENIBHO, SIBIICHUE KOPPO3HH MPEACTABISIETCS KaK CHCTEMa B3aMMOCBSI3aHHBIX MHUKPOOHOJIOTHYECKUX U (PU3UKO-XHMMHUYECKUX
MPOIIECCOB Pa3pyLICHUs] MaTEPHAIOB, BO3ZHHKAMONIAs NMPU B3aMMOJECHCTBUH WX C MHUKPOQIIOpOH KOHTAKTHBIX TEXHOTEH-
HBIX Cpel M OKpy»arouei cpeabl. Ha ocHoBaHMn 0000LIeHMs M aHAIM3a PE3yJbTaTOB HAayYHO-HCCIEOBATENBCKUX paboT
U C YYETOM H3BECTHBIX JOCTH)KEHHH M OTKPBITHH B 00JIACTH HAYKHU M TEXHHKH aBTODPBI CTaThbH MPEAJIararoT HOBBIA CHCTEM-
HBI{ TIOXOJ W KOHIETIUIO K SBJICHHIO KOPPO3HOHHOTO pa3pylICHHs TBEPIAOTO TeJia ¢ YUYETOM OHMOIIOTHYECKOTO (haKTopa,
HMHHITUHPYIOIIEr0 KOPPO3NOHHOE TTOBPEXKICHUE U Pa3pyIICHHE MaTePHAIIOB.

KnioueBble cioBa: Guonorndeckuit GakTop, OMOKOPPO3MOHHBIE MPOLECCH, MHUKPOCTPYKTYpa KOHTAaKTHBIX ITOBEPXHOCTEH,
TBEpJble TeNa, KOPPO3UOHHAs CUCTEMA, pa3pylleHUe MaTepuaa

Jas untupoBanus: Kyanna, A. B. Koppo3us — OnoTexHudeckasi CHCTEMa pa3pylICHHUsT TEXHHIECKUX 00BEKTOB, CHIKAIO-
mas ¥X KadectBo W HauexHocTs /| A. B. Kymuna, M. O. CoxopoB // Hayka u mexnuxa. 2020. T. 19, Ne 6. C. 512-520.
https://doi.org/10.21122/2227-1031-2020-19-6-512-520

Corrosion — Biotechnical System for Destruction of Technical Objects

Reducing their Quality and Reliability
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Abstract. It is a well-known fact, that corrosion of materials, as a phenomenon in the nature, is multifaceted, where its origin and
development in many respects depend on environment micro-flora. In the modern world, corrosion is considered mainly as the

spontaneous destruction of solids caused by chemical and electrochemical processes, developing on a body surface during
its interaction with external environment. The essence of corrosion destruction of objects should be studied in aspect of the
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interrelated natural phenomena and processes that constantly occur when an object comes into contact with man-made envi-
ronments and the environment containing many microorganisms of various genera and species. The accumulation and me-
tabolism of microorganisms in surface defects of solids, when favorable physical, chemical and biological conditions are cre-
ated in the contact zones, create areas of biocenosis in which metabolites, biogenic elements and chemically active radicals are
formed, interacting with the contact surface of the body and the technogenic environment. Such interaction gives rise
to the occurrence of both biochemical reactions in microbial cells and bioenergetic mechanisms of energy conversion on the
contact surfaces, both in the microorganisms themselves and in the surrounding space. This initiator chemical, electrochemical
and bio-corrosion processes of materials destruction. Consequently, the phenomenon of corrosion is presented as a system of
interrelated microbiological and physicochemical processes of destruction of materials, arising from their interaction with the
micro-flora of contact technogenic media and the environment. Based on the generalization and analysis of the results of the
performed research work and taking into account the well known achievements and discoveries in the field of science and
technology, the authors of the paper propose a new systematic approach and concept to the phenomenon of corrosive destruc-
tion of a solid with the account of the biological factor that initiates corrosion damage and destruction of materials.

Keywords: biological factor, bio-corrosion processes, microstructure of contact surfaces, solids, corrosion system, destruction
of material
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BBenenne

CoOBITHS MOCIIEIHETO NECATHICTHS OTUYCTIMBO
MOKa3bIBAIOT, YTO OOJIBIIMHCTBY CIEIMATUCTOB-
MaTepUAIOBEI0B, PABHO KaK M MHXKECHEpaM IIHPO-
Koro mpoguiist, He0OX0UMO OOJIbIIIEC 3HATH U TI0-
HUMAaTh MPOIECCHI BIUSHUS OKPYXKAIOLICH Cpebl
Ha CBOMCTBAa MaTEPHAJIOB, BKJIFOYasi KOPPO3ZUOHHOE
MOBEJICHUE METAJIOB, UX CIUIABOB M JIPYTUX Marte-
pHUAJIOB, MPUMEHIEMBIX B TEXHHKE. B Hacrosiiee
BpeMsI KOPPO3UOHHBIC TPOOJIEMBI B OOJBIIMHCTBE
CJIy4aeB PacCMaTPUBAIOTCS B OOIIEM BUJE MpUMe-
HUTEIBHO K MeTajulaM, JJisi KOTOPhIX OHU Hau0Oo-
Jiee XapaKTepPHBI WM TEXHUYECKUA BOKHBL. B Hayke
U HOPMATHUBHBIX JOKyMeHTax [1, 2] kopposwus
ompesiesicHa Kak CaMOIPOU3BOJBHOE Pa3pyllICHUE
TBEPHABIX TeJ, BHI3BAHHOEC XUMHUYECKHUMU H DIICK-
TPOXMMHYECKUMH TPOLECCAaMH TIPH WX B3aUMO-
JEHCTBUU C BHEIIHEH cpefoid. Y CTaHOBICHO Tak-
K€, YTO KOPPO3WOHHBEIE MPOIECCH], BHI3BaHHBIC
NEHCTBHEM MaKpO- M MHKPOCpEIbl, TPUBOAIT K
(hM3nyecKoMy CTapeHHI0 MeTallla U CIIaBOB, U3-
MEHEHHIO WX CTPYKTYpHI W, KaK MpaBWIO, K CHU-
JKEHUIO HAJIEKHOCTH JieTallell MallliH ¥ MEXaHU3-
MOB. 37€Ch CIeNyeT OTMETHTh, YTO CYITHOCTh SIB-
JIeHUsT KOPPO3WH, B3aUMOCBSI3b KOPPO3WOHHBIX
MPOIIECCOB C OKPY KaIoIIel Cpeslol U BIUSHUE MaK-
PO- ¥ MHKpPOCpEIsl Ha BOZHUKHOBEHHE W MPOTEKa-
HUE (U3UKO-XMMHUYECKMX peaknuid B HayKe
U TEeXHUKE TPEACTABJICHB B aOCTpakTHOH (hopme
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MO3HAHUS, Jaromell  0000ImeHHYT0

SIBJICHUAA.

KapTHUHY

Koppo3uss Meranna 3akitodaercss B TOM, 4YTO
B €ro IMOBEPXHOCTHOM CJIO€ MPOTEKAOT MHOIO-
(bazHBIC peakIMU OKHCICHHS, B Pe3yJbTaTe KOTO-
pBIX METalyl MEPEXOJUT B OKUCHOE COCTOSHHE
(noHHOE), TPUYEM 3TOT MPOLECC COMPOBOKIACTCS
HaIlpaBJICHHBIM ABUKEHUEM 3apsDKEHHBIX YacCTHII,
00YCIIOBIIEHHBIM 3JIEKTPOHAMH BO BHEITHEM KOH-
Type U MoHaMu B 3JiekTpoaute. Kpome toro, ycra-
HOBJIEHO, YTO B YCIJIOBUSIX TPEHUS CTAJIbHBIX IMO-
BEPXHOCTEN JeTallel MallluH U MEXaHU3MOB IpU
KOPpPO3UHU 4acTO HAOIIOJAeTCS HAKOIUICHHE B Me-
Tajyie akTUBHOTO Bojopoza. IlogoOHbIe siBiieHUs
OTMEUEHBI MpPHU KOPPO3HOHHO-MEXAaHUYECKOM W3-
HallMBaHUU B y3JIaX TPEHUS U HOJBUKHBIX COEIU-
HeHusAX neraneit mammu [3-5]. M3 merammosene-
HUSI U3BECTHO, YTO Y CTaJIM, HAChIIIIEHHONW BOJAOPO-
JIOM, PE3KO CHUXAKTCS KaK COIPOTUBJIEHUE
MEXaHUYECKUM Harpy3kaM, TaK W H3HOCOCTOM-
KOCTb, a IIPH THKEJIOM PEXKHUME paOdOThI U BHICOKUX
YACTbHBIX HArpy3kax B pabouux JeTaisX MallluH
U MEXAHU3MOB BO3HHMKAIOT IIPOLIECCHI HABOAOPO-
JKUBaHUA, CTPYKTYPHOTO pa3ylNpOYHEHUs! MOBEpX-
HOCTel W 00pa3oBaHUS MUKPOTPEIINH, YTO PE3KO
YMEHBIIAET MpeJieNl YCTAIOCTH MaTepuana u npu-
BOJIUT K CHIDKCHHUIO HAIC)KHOCTH M JOJITOBEYHOCTH
Y3JI0B TPEHHUS MAIIUH U TEXHOJOTHYECKOro 000-
pynoBanwus [4, 6, 7].

B koHue XX B. B CBSI3U C UHTCHCUBHBIM pa3BU-
THEM HAyKW, TEXHUKU U HOBBIX TEXHOJOTHUH KO-
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PO3HOHHBIE TPOIECCHl, Pa3BHBAIOILIMECS Ha TO-
BCPXHOCTHU TBECPAOIo TCJIa (MeTaJ'IJII/I‘-IeCKI/IX n HE-
METAUTHUECKUX MAaTepHaIOB), CTAId OOBEKTOM
UCCIIeIOBaHUS HE TOJIBKO MaTepHallOBEIOB U 3JIeK-
TPOXUMHKOB, HO U MUKPOOUOJOroB. Takoil MmoBbI-
IICHHBI MHTEpeC K (PU3UYECKON CYITHOCTH KOp-
PO3HOHHBIX TPOIIECCOB BBI3BaH HOBBIMH OTKPBITH-
SIMHA ¥ TOCTKEHHUSIMHA B 00JIACTH MHUKPOOHOIOTHH
1 OMOTexXHOJOTUU. B CBsI3M ¢ TeM, 4TO KOpPpO3M-
OHHBIC pa3pyIICHUs TMPOUCXOIAT B PE3yJIbTATe
XUMHYECKOTO TPEBPAIEHUs] METaNIOB TpU B3aH-
MOJIEHCTBUM WX C OKpY’KawIled cpeaou, couep-
)KaIlIeﬁ MHOXXCCTBO pPAa3/IMYHBIX BHUAOB MHUKPOOP-
TaHU3MOB, OJ14 60.]166 MpaBUWJIBHOTO IMOHHUMAHUA
KHHETUKU KOPPO3UOHHBIX MPOIIECCOB HEOOXOAMMO
3HATh HE TOJHKO OCHOBBI XUMHH H IJIEKTPOXVMHH,
HO ¥ MEKPOOHOJIOTHH.

Lens HacTosmelr paboOThl — HAa OCHOBaHUU
0000IICHHS PE3yIbTaTOB HAY4YHO-UCCIICI0BATEIb-
CKHX paboT M C y4eTOM HM3BECTHBIX HAY4YHBIX JO-
CTHKCHUM W OTKPHITHH B oOmactu Owodu3uku
U OMOXUMHH TPEUIOKUTh HOBBIM Hay4HBIH CH-
CTEMHBIH MOJAXO0J] U KOHIICIIUIO K SIBJICHUIO KOP-
PO3HOHHOTO Pa3pyIICHUS TBEPIOTO TEJa C yUETOM
OMOJIOTHYECKOTO (haKTOpa, MOCTOSHHO MPUCYTCT-
BYIOIIETO B OKPY KAIOIIIEM TPOCTPAHCTBE.

OcHOBHASI YaCTh

Posib  OGuonormueckoro Qakropa B KOPpO3UU
METaVIOB U PA3IUYHBIX HEMETAJUIMYECKUX MaTe-
pHAIOB HENB3sS HEAOOIEeHWBaTh. MUKpOOHOMY
pa3pylLICHHIO TOJIBEPraeTcsl MPaKTUYECKH BCE, YTO
Hac OKpYy)KaeT.: MeTaill, OSTOH, CTEKIIO, KaMCHb,
pe3nHa, KOXa, TEeKCTWIb, IJIACTMACChl, CMa3KU U
Ip. BzaumonelcTBys ¢ pa3auuyHBIMU MaTepua-
JIaMH, MUKPOOPTaHU3MBI M UX METaOOIHTHI CO3/a-
I0T 0COOBIN BHJI Pa3pylICHUs — OHOMOBPEKIACHUS.
[Iporecchl OUOMOBPEKACHUN [0 CBOEMY Mexa-
HU3MY pa3iINYHBI U 3aBUCAT Kak OT Omodakropa,
TaK U OT OCOOCHHOCTEH IMOABEPIKEHHOTO WX k-
CcTBUIO oObekTa. Kak HayuyHBIH, Tak U HHXKXEHep-
HBIA MOAXOJBI K OMOKOPPO3UM HEOOXOJUMBI JIJIst
3¢ (EeKTUBHOW JAMATHOCTUKU KOPPO3UOHHBIX pas-
PYILIEHUHA C MENbI0 pa3paboTKH MeXaHWU3Ma H CO-
OTBETCTBYIOLIMX CPEICTB 3aLIUTHI OT 3TOrO SBJe-
HUsA. Pa3HOBHMAHOCTH THIIOB U BHUJIOB MHKPOOHOM
KOPpPO3HH, KaK METAJJIOB, TaK M 3allUTHBIX MaTe-
pHAJIOB, CBHIETEINHCTBYET O HEOOBIYANHO MIMPO-
KOM pacOpoOCTpaHEHHWH JTOrO SBJIICHHUA B pas-
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JMUYHBIX cdepax AeATeNIbHOCTH 4YeloBeka. Tak,
paboune OpraHbl CEIbCKOXO3SHCTBCHHBIX MAIlUH
paboTaoT B MOCTOSIHHOM KOHTAaKTE C BO3/IC/bIBaC-
MBIMH TEXHUYECKUMH KyJIbTypaMHu (MacIHYHBI-
MH, Kpaxmaljio- U CaxapoHOCaMH, KpPaCHIbHBIMU
U 1poY.). DTH PaCTEeHHs B MPOIECCE M3MEIIbUCHHUS
BBIJICTSIFOT B OKPY’KaloOIlee MPOCTPAHCTBO, B TOM
YHCIIC ¥ Ha ST MAIllMH, MUKPO3JIEMEHTBI Opra-
HUYCCKUX U XUMHYCCKUX COCTUHCHHM, SBIAIIMC-
Cd TUTATEIbHOM Ccpellod I Ppas3IMYHOro pojia
MHKpPOOPTraHu3MoB. [IpH YCBOCHHMH MOCICAHUMU
HHUTATENLHOM Cpe/Ibl M3BICKAIOTCS HYXKHBIC BEIlle-
CTBa M SHEPTHs, MCIOJIb3yeMbIC /IS MOCTPOCHHUS
KUBOM KIICTKH W MOJJICPKaHHS e¢ MeTabou3-
Ma. [IpojykThl pacmaza, HEHYXHbIE OpraHU3-
MY, BBIICISIFOTCS B OKpPYJKarolee MPOCTPAHCTBO.
B OonpmiMHCTBE cilyyaeB MPOAYKTHI pacraia u
JECTPYKIHUH YKUBBIX MHUKPOOPTAaHU3MOB SIBIISIOTCS
XMMHYECKH aKTUBHBIMU JJIEMEHTaMH W CBOOOJ-
HbIMH paaukanamu [8-11], koTopbie BOBJIEKAIOTCS
B 3JCKTPOXUMUYECKHE M XHMHUYCCKUE MPOIIEC-
Cbl, TEM CaMbIM HHTECHCU(HLIHUPYS KOPPO3UOHHBIC
MOBPEKCHUS M paspyllieHus Jeraneidl paboumx
OpraHoB MaIlMH W MexaHu3MoB. Kpome Toro,
MHUKpPOOPTraHU3Mbl MOTYT BO3/E€HCTBOBaTh Ha OT-
JIeTIbHBIC MaTepHalbl U METAJUIBI YHCTO CrelHu(u-
YECKH — OHU CTIOCOOHBI MOTPEOISTh UX B KAYECTBE
HUCTOYHWKOB TUTaHus. Ha puc. 1 mpencraBieHbI
KPETIS)KHBIC ICTATH JIEMEHTOB TEXHOJIOTHYECKOTO
000pyIOBaHHsI MPOU3BOJICTB MHKPOOHOJIOTHYE-
CKOTO CHHTE3a, pa3pylICHHbIE MHUKPOOHOW KOp-
po3ueil, KOTopasi MPOTeKaeT B KOHTAKTHBIX 30HAX
METAJJIONOBEPXHOCTEN C TEXHOIEHHOW Cpejow,
cozeprkareil TMTOTpodHbIe GakTepun (THOHOBHIE
U cyJbdaTperyupyromune), mocie YeToipex Mecs-
1eB dKcIuTyararuu [8].

Kak mpaBuwio, B KOPPO3HOHHBIX MPOIEC-
cax y4YacTBYIOT MHKPOOPTaHU3MbI, OTHOCSIIUECS
K IIMPOKOMY KpPYTY POJOB M BHIOB. DTO MOIYT
ObITH OakTepuH, O0Opa3yroIIUe KHCIOTHI, a TakXkKe
rpudbl U Bojopociu. Bo Beex cdepax mpousBon-
CTBa OKpYIKaromas cpefa — HeUMCTOIIMMBIA HCTOY-
HHUK Pa3IHYHbIX MHUKPOOPTaHWU3MOB M OJTHOBpE-
MEHHO OOMJIbHAsI TIMTATENIbHAS Cpea ISl UX JKH3-
HenesTeNbHOCTH. Takue OJaronpusTHBIC YCIOBHS
CIOCOOCTBYIOT MPOTEKAHUIO HA IMATHAX KOHTAKTa
(TBepmoe Teno — dbuocpeaa) MUKPOOHOH KOPPO3UH
B CKPBITBIX WJIM SIBHO BBIp@KEHHBIX (hopmax. [Tpu-
4eM B pe3yJbTaTe JKU3HEICSATECIBbHOCTH MHKPOOP-
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TaHU3MOB TIPH MeTab0JIM3Me CHIIBHO PacTOPMaXKH-
BAIOTCS HauOoJiee 3aTPyAHEHHBIE ATalbl KOPPO3H-
OHHOTO porecca [7].

Puc. 1. Jleranu 371eMeHTOB, pa3pyLIEHHBIX MHKPOOHOM
KOPpO3UEH MpU KOHTAKTE UX C TEXHOTEHHOU CpeioH,
coziepiKaliieil THOHOBBIE U CyJb(aTpeyupyonye GakTepun

Fig. 1. Details of elements destroyed by microbial
corrosion when they come into contact
with a technogenic environment containing thionic
and sulfate-reducing bacteria

Koppo3sust matepuanos, Kak SBICHHUE B HPUPO-
Jle, HOCUT MHOTIOTPaHHBIM XapakTep, IIe €€ 3a-
pOXIOEHUE U pPa3sBUTHE YacCTO CIEAYET OTHECTH
K MHKPOOpPraHW3MaM — Kak a’pobaM, Tak W aHad-
pobam. AdpoOHas KOppo3wsl TPOTEKaeT IMPH HO-
CTATOYHOM KOJHMYECTBE CBOOOIHOTO WIIH PacTBO-
pEHHOTrO B BOZE KHCIopoja. AHa’poOHAss KOppo-
3us HAaOJIFO/IAeTCS B TPYIHOJOCTYIHBIX 30HaX 0€3
KHACJIOpOAa B YCHOBUAX, KOTOPBIE CO31AIOTCA
B II0YBAX W HA CUJIBHO 3arpsA3HEHHBIX OpraHuye-
CKMMM BEILIECTBAMHU IIOBEPXHOCTAX, IIpU Iiepe-
pabOTKE paCTUTENBHBIX M JKHUBOTHBIX OTXOJOB
CEIIbCKOXO3SIMCTBEHHOr0 IPOU3BOJICTBA W IPOY.
W3BecTHO, 9TO cpema, TAe MPOUCXOIUT aHadPoo-
Hasi KOppo3us JKejle3a U CTajld, COACPKUT 3Ha4yu-
TEIILHOE KOJIMYECTBO CYIb(haTpeayMpyIONmX Oak-
tepuid [6—8]. DTn OakTepUn MCHONB3YIOT MOJISPH-
30BaHHBIA BOJIOPOJ C MOBEPXHOCTH MeETaia s
CBOMX JIUCCHUMUIATOPHBIX IPOLIECCOB, T. €. I
cynedatpenykuund. CrocoOHOCTh Cyibdarpeny-
OHUPYIOMMX OaKTEepPHil OCYIIECTBIATH KAaTOIHYIO
JIETIOJIIPU3AINIO 3aBUCUT OT CIOCOOHOCTH yCBau-
BaTh 3JIEMEHTApHBIM BOAOPOA B IPOIECCE METa-
0onm3Ma, T. €. OT THJIPOreHAa3HOW AKTUBHOCTH.
Katognas peakuus, cBsi3aHHas C HCIOJIb30BaHU-
eM BoJiopoJia OaKTepHsIMH, MPOUCXOIUT HA CYIIb-
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(duze xenesa, KOTOPBIA 00pa3yeTcst B pe3ysibTaTe
B3aMMOJICHCTBUS MOHOB JKelle3a C MOHaMH OHO-
reHHoro ruxapocyibduaa. bnaromaps runpore-
Ha3HOW aKTHBHOCTU OaKTEpUH BOJOPOJ YXOMWT,
U KatomHas (QYHKIMS cyiab(uma jxeime3a BoccTa-
HaBIIMBACTCS.

Hedektsl oT Koppo3uu rpubamMu pa3zHOOOpas-
HBL. fedopManusi MaTepHaloB, ycuieHue ITudady-
3HMHW JKUJIKOCTEH Yepe3 M30JIAIUOHHBIE MaTepHallbl,
YCKOpPEHHE KOPPO3UH METAJUIOB, CHIKEHHE JJIeK-
TPOHM3OJISIIMOHHBIX CBOWCTB MaTepUasoB, U3MEHeE-
HHE CBOKMCTB M Topya Torumsa U ap. Kpome nps-
MO#l gerpamanuu  u3genuit  (HeMeTauIMuecKue
Marepuaibl), TPHOBI CIIOCOOHBI 0Opa30OBBIBATH
MUIIETIMM Ha METAJUIOMIOBEPXHOCTAX IIyTEM HX
oOpacTaHusi ¢ TOCJIEYIOINM ITOBPEKACHHEM U
paspyumenueM MmartepuanoB. IloBpexaeHust U pas-
PYIICHHS PAa3IMYHBIX MaTepHAIOB TPUOAMU SIBIIS-
IOTCS  CIIOKHBIMH TIPOIIECCAMH, MPOHCXOIAIIUMU
B CHIy CrocoOHOcTH TU(d TpuOOB K HEmocpena-
CTBEHHOMY BHEJIPEHHIO B MaTepHal BCIICICTBHE
BBICOKOTO JIaBJICHUSI WX BEPXYIIEYHBIX KJIETOK,
a TaKXKe NPSMOr0 W KOCBEHHOTO BIHMSHUS 00pa-
3yeMbIX Tpubamu MpoayKkToB. ['pynma rpudos,
MOBPEXKJAIONIMX METAUIBl U HEMETAJUINYECKHe
u3Jenus, HauMeHee u3ydeHa. [IpuumHa 3TOrO —
TOCTIOZICTBYIOIIIEE JI0 HEJaBHETO BPEMEHH Ipel-
CTaBJICHHE O TOM, 4TO OMOMOBPEKACHHE METAIIIOB
BBI3BIBACTCSA TJIABHBIM 00pa3oM aBTOTPOGHBIMU
u rereporpodHbiMu OaktepusimMu [3-5]. T'puGbI
BO3ICHCTBYIOT Ha MaTepUanbl HEPEAKO B 3JKCT-
PEMANIBHBIX YCIIOBHSAX IOCPEACTBOM pA3INYHBIX
MeXaHU3MOB. B mporecce pocra Ha pa3HBIX Ma-
Tepuajgax y TpHOOB AaKTUBH3HPYETCS CHCTEMa
OKHCITUTENBHBIX OKCHIA3, BBIIEISIOTCS MPOIYKTHI
OKHCJICHUS — OPraHMYeCKHe KHUCIOTHI, KOTOpbIC
CO3/AI0OT YCJIOBUS JJISI XUMUYECKON HIIM JJIEKTPO-
XUMUYECKON KOPPO3UH.

MukpobHast Koppo3ust MeTatoB (OakTepuanb-
Has M TpHOHAs) SBISETCS YaCThIO aKTyalbHOU
npoOJeMbl CyNIECTBOBAaHUS METAJUIOB B TpH-
poze, OT KOTOPOil 3aBUCHUT JIOJITOBEYHOCTh MeTall-
JIOB M JPYTHUX MaTepualioB, B 3HAYMTENHHOU CTe-
NneHn oOyClaBIMBaeMas MHKPOOHOIOTHYECKUMHU
acrektamu  [9—11]. MuKpOOHOIOTHUECKHE IPO-
OneMbl CyIIECTBOBAaHHMs METaJUIOB B Omocdepe
CIIeAyeT paccMaTpUBaTh C IBYX MO3ULIMIA:

— TOKCHYECKOE BIIMSIHUE METAJUIOB Ha JKU3HE-
JesITeNbHOCTE MUKPOOPTaHU3MOB,;
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— TpaHc(hopMaIHs METaUIOB MO BO3ICHCTBHEM
MHKPOOPTaHU3MOB H MPOIYKTOB HX META00IH3MA.

MHOTrOYHCIICHHOCTh U Pa3HOOOpa3fe OCHOB-
HBIX BHJOB MHUKPOOHOW KOPPO3UH METAJUIOB U 3a-
HIUTHBIX MaTepPHAJOB CBUACTEILCTBYIOT O HEOObI-
YaHO INMUPOKOM PACIPOCTPAHEHUH 3TOTO SBIIE-
HUSI B Pa3lIMYHBIX cepax JesITeIbHOCTH YeIOBeKa.
Ha puc. 2 npeacraeneHsl Gororpaduu moTepss-
muxX paboTOCHOCOOHOCTh JeTanell  (3alluTHBIC
BTYJIKM HACOCOB JJId NE€pCKaYUBaHUA TEXHOTeHHOM
ouocpenbl), paboure MOBEPXHOCTU KOTOPBIX IMOJ-
BEPIJIMCh MHUKPOOHOW KOPPO3HU B YCIOBHSAX KOP-
PO3MOHHO-MEXaHUYECKOTO HM3HAIIMBAHUS B TeEde-
HHE IIECTU MECAIEB MPU KOHTAKTE C TEXHOTCHHOM
OMOIIOTHYECKH aKTUBHOM cpemoii [12].

Puc. 2. dororpaduu aeraneii, moaBEpriIuxcs
KOpp03I/IOHHO-MexaHI/I‘{eCKOMy MN3HAIIMBAHUIO
MIPU BO3JCHCTBHM OMOJIOTMYECKOT0 (hakTopa
Fig. 2. Photographs of parts subject
to mechanical corrosion wear
when exposed to a biological factor

D¢ heKkTsl KOPPO3UOHHOTO Pa3pyIICHHs TIPU
YYaCTHU Pa3iWYHBIX POJOB U BHJIOB MHUKPOOpTa-
HU3MOB CXOXHM C JAPYTHMH BHAAMU KOPPO3UHU.
Hampumep, CymecTByeT CXO0XeCTh C JIOKAJIbHON
COCPEIOTOYCHHON  KOppO3HWeW: B  pe3ysibTaTe
OMONOBpEXKIICHUI 00pa3yroTcst OJIeCTSINUE WU
[IEPOXOBAThIE IUIOCKHE HE3HAYUTEIbHBIC YIIIyO-
JICHUsI TIOJ] 3arPsA3HCHUSMHU WM TOHKHE OKHCHBIE
IUIGHKH, a TaKKe PaKOBUHBI Pa3IMYHBIX pa3Me-
POB MOJ CJIOEM MPOIYKTOB KOPPO3HMOHHOIO Pa3-
pymienus [7].

MukpoOHasi KOppo3usi MPOTEKAET, KaK MPaBH-
10, IBYMS ITy TSIMU.

— HETOCPEACTBEHHOTO BO3JICHCTBUS MPOAYK-
TOB JICCTPYKIIMM W METabO0JIM3Ma MUKPOOPTraHU3-
moB (CO,, H,S, NH3, H™, oprannyeckue u Heopra-
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HUYECKHE KHUCIOTHI) Ha METAJUIMYECKUE U HeMe-
TATHYECKUE U3/ICIHS,

— o00pa3oBaHHs OpPraHUYECKUX TPOJYKTOB,
JCUCTBYIONIMX KaK JCMOJSPU3ATOPhl WK KaTallu-
3aTOpBl KOPPO3MOHHBIX PpEAaKIMH, TPH KOTOPBIX
KOPPO3UOHHBIE MPOIECCh SIBISIOTCS OTACIHHOM
4acThI0 METaOOIMUECKOTO IIUKIIa OaKTEPHIA.

B OonblIMHCTBE Cloy4YaeB MUKPOOPTaHU3MBI
CIIOCOOCTBYIOT CO3JJAHHIO arpecCUBHBIX Cpejl, B KO-
TOPBIX YCKOPSIOTCS KOPPO3HOHHBIE peakuuy. M3yue-
HUE 3aKOHOMEPHOCTEH TMpeBpalieHus METaIoB
MOJT BIHSHUEM JKH3HEICITECIBHOCTH MHUKPOOpra-
HU3MOB MMEET HE TOJBKO HAy4YHOE, HO M MPAKTHU-
YecKoe 3Ha4YeHWe, TaK KaK MO3BOJISICT IMOHHMATh
CYUIHOCTh KOPPO3HOHHBIX TNPOLECCOB, PE3KO YBe-
JUYUBAIONIMX B METalJax CKOPOCTh POCTa ycCTa-
JIOCTHBIX TPEIIHH, CHUXKAIOIIMX BOJOPOIOCTOMN-
KOCTh W IMKIIMYECKYK) CTOWKOCTh K TPEIIMHOO0O-
pa3oBaHUWIO, a 3HAaHHE STOrO JAaeT BO3MOXKHOCTh
HAXOJIUTh METOBI O0OPBOBI ¢ KOoppo3sueii [5, 6, 13].

IIporiecchl OHMOIOTHYECKHUX TOBPESKICHUNA Ma-
TEPUANOB B KOHKPETHBIX YCJIOBHSIX BBI3BIBAIOTCS
Pa3IUYHBIMU POJIAMH U BUJIAMH MUKPOOPTaHU3MOB
WIA WX CMEIIaHHBIMH KOJOHHsIMU. B ectect-
BEHHBIX YCIIOBHAX OOHMTaHUS MHKPOOPTaHU3MBI
KHUBYT U MPOSIBJISIOT CBOK aKTHBHOCTb, KaK Mpa-
BWJIO, B aCCOLMANUAX, pa3Mep M COCTaB KOTOPBIX
MOXET U3MEHSTHCS TIPH BO3ICHCTBUAX Ha OHocde-
py HOBBIX MaTepuanoB u BeriectB [3—5]. [Toatomy
C TOYKH 3PEHHS TEXHOIOTUYECKUX MPOOIEeM BaXKHO
CO3/1aBaTh HOBBIC MaTepHUAIbl, KOTOPhIC B COCTABE
M3MENUNA CIYKUIH Obl TpeOyeMblil TEepHOJ SKC-
iyataiuu 0e3 TeKyIero W MOCIeIyIoero mo-
BpeKAAOUIero JeHcTBUsl OMO(aKTOPOB, MPUBOIS-
NIMX K TOBPEXKJICHUSIM M OTKa3aM. B Hacrosimee
BpeMs U3BECTHO U JIOKa3aHO, YTO B yCIOBUSX MPO-
TEKaHHUs KOPPO3HOHHO-MEXaHHUYECKOTO HW3HAIIH-
BaHUsI paspylIaoniee IeiicTBUE Ha METaJlIbl OKa-
3BIBACT MPHUCYTCTBUE B cpene Bomopoa. Mccneno-
BaHHsI CTPYKTYpBI MOBEPXHOCTHOTO CJIOSI MeTaiia
JeTaneil y3ia TpeHUsl CKpeOKOBOTO TpaHcIopTepa
JUTs1 yOOPKY HABO3a CENbCKOXO3AHCTBEHHBIX JKHBOT-
HBIX [12, 14] 1o m nocne ux (QYHKIMOHUPOBAHHMS
mokazanu (puc. 3), 4TO CTPYKTypa MOBEPXHOCTH
3aBOJICKOI aeTanu (puc. 3a) sBISieTCS LCIBHOU U
OJTHOPOIHOM 0€3 BHYTPEHHHUX NEPEKTOB, a B CTPYK-
Type MOBEPXHOCTHOTO CJIOS METaJlia aHAJOTUYHON
JeTand, BeIpaboTaBIeii cBoit pecypc (puc. 3b),
HAOJIONAIOTCS CYIIECTBEHHBIC CIEbl OHOKOPPO-
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3HOHHOTO PAa3pyLICHUS IOBEPXHOCTHOTO  CIIOSL.
OHU npeACTaBIAIOT CO00H Cy0- B MUKPOTPEIIHUHBI,
PAaKOBHUHBI U KaBECPHEBI, B KOTOPBIX JICTKO HaKallJIn-
BAaIOTCS BBIJIEISIFOINNECS TIPY KOPPO3HH XUMHYECKU
AKTUBHBIC PajMKallbl, METa0OIUTHI U Ta3bl, B TOM
YHUCIIe U aIcopOIMOHHBIA Bomopo . HakammmBasich
B MEXKPHCTAUIMTHOM MPOCTPAHCTBE, aJCOpPOIH-
OHHBII BOJIOPOJI OCYIIECTBIISIET HABOIOPOKUBAHUE
MIOBEPXHOCTHOTO CJIOS METallyla M CO3/IaeT BHICO-
KHC YOCJIBHBIC NJaBJICHUA B MECTax €ro KOHICHTpPaA-
IIUH 110 BCeMy 00bhEeMy MaTepHara.

Puc. 3. CTpyKkTypa METaJIIONIOBEPXHOCTH ACTAIH y3JIa TPCHUS
TpaHcHoprepa 1o yoopke HaBo3a >KMBOTHBIX, x100:
a — TIOBEPXHOCTD JICTaIH 3aBOACKOTO H3TOTOBJICHUS
(o 6uopaspynienus); b — nmoBepxHoOCTH IETANH,
BbIpaboTaBieii pecype (rocie 6HOKOPPO3HH)

Fig. 3. Metal surface structure of friction unit part
in conveyor for cleaning animal manure, x100:
a — surface of plant-made part (before bio-degradation);
b — surface of worn-out part (after bio-corrosion)

H3BeCcTHO, YTO yBENIUUYECHHE COMCPIKAHUS BOJOPO-
JIa B YIJICPOTUCTON CTAITM BBI3BIBACT YMEHBIIICHUE CUIT
MEKaTOMHOTO B3aMMOJICHCTBHS ¥ TEM CAMbIM TTOHH-
JKaeT ero MPOYHOCTh Ha OTPBIB G [5]. TIprmku3HeHHas
AKTUBHOCTh MHKPOOPTaHHU3MOB TPUBOIUT K HEXela-
TeJbHBIM W3MCHEHHUSIM CBOWCTB MAaTEPHAIIOB, MPOMC-
XOMAIIUM TIOJ JICHCTBUEM MHKPOOHOJIOrHUECKOM
KOppo3uH. Pe3ynsraroM MHKPOOHOH KOPPO3WH Me-
TAIOB ABISICTCS OMOMOBPEKIAEMOCTh PAbOYMX I10-
BEPXHOCTEH JieTaseit, Beayias K CHIKCHUIO SKCILTY-
aTalMOHHOW HAJEXHOCTU JETAJIC MAlllMH U TEXHO-
JIOTHYECKOr0 000Dy I0BAHUS.

MexaHu3M OHOTMOBPEKIACHUI METAIJIOB UMEET
OTJIIMYNUTCIIBHBIC OCO6CHHOCTI/I, CBsI3aHHBIC C IIOIIa-
JTAHUEM MHKPOOPTaHWU3MOB Ha TOBEPXHOCTH JeTa-
nel obopymoBaHusA, aacopOnuedt MX W 3arpssHe-
HUEM TIOBEPXHOCTEH, ¢ 00pa3oBaHHEM MHKPOKO-
JIOHUIH MHKPOOPTaHU3MOB, HAKOTUICHHEM MPOAYK-
TOB UX MeTabO0JIM3Ma, NANTbHEUIIIMM CTHMYJIMPOBA-
HUEM JJIEKTPOXUMHUYCCKOW KOPPO3WH  MeTall-
70B, 3¢ dexkraMu cuHeprusma u T. 1. dusnueckue
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U (QHU3UKO-XUMHYECKHE SIBIICHHS, TMPOTEKAIOIIUE
B KMBBIX OpraHM3Max, a TaKKe peryJisius npouec-
COB TpaHCQOPMAIUK SHEPTHH B OHOIOTUYECKUX
CTPYKTYpax yOemuTenbHO mMokas3piBaoT [14—17],
YTO BCE XXHMBBIE MHUKPOOPTaHM3MBI B TKAaHAX H
KJIETKaX HECYT OHMORJICKTPUYECKHE IOTCHLIUAIIB
(cormacHo Teopuu (HU3MOTIOra M OCHOBOIOJOX-
HUKa OKCIEPUMEHTIBHONW 3IEKTPO(HU3NO0I0THH
JI. TanbBaHU — «KHUBOTHOE DIICKTPUYECTBO®), UEM
CO3JIAIOT B 30HaX KOHTaKTa C TBEPIbIM TEIOM
3JIeKTpOMarHuTHee moisl. IIpu KoHTakTe Meran-
JIOB C OKPYXaromie cpemoi (TeXHOTEHHAs KHI-
KOCTb, CMa3Ka, Bllara 4 T. J.) B 30HE MEXIy KOH-
TaKTUPYIOLUIMMH cpenamu (MeTayul — 3JICKTPOJIUT)
BO3HHMKAET Pa3sHOCTh IOTEHLUAJIOB, YTO HWHUIIMU-
pYyeT pa3BuTHE OMOXMMHUYECKUX IMpoleccoB U ¢u-
3UKO-XUMHYECKHX SIBJICHWH, aKTHBH3HPYIOIIHX
B KOHTAaKTHBIX 30HaX IPOLECCH KOPPO3HOHHOTO
paspyuieHus TBepAbIX Tell. [locnenoBaTenbHOCTh
MIPOTEKaHUs Mpolecca KOPPO3UOHHOI'O TOBpEXe-
HUSL M pa3pylIeHUs] MaTepuanoB MOXKET OBITh
[IPECTaBIEHA CIIEeIYOIMMHU 3TAallaMU.

[epBeIit 3Tan — NoNagaHNe MUKPOOPTaHU3MOB Ha
MOBEPXHOCTH JieTalieil. Bo3aMoykeH nmepeHoc MUKpOOp-
raHW3MOB TIOCPEACTBOM HEPEMEIIEHHSI BO3MYIIHBIX
MOTOKOB, HECYHIMX OaKTepHH, aKTHHOMHIICTOB, MH-
uenuii u crop rpuboB. Hemp3st uckimouatrs U3 pac-
CMOTpEHHS TIEPEHOC MHUKPOOPTaHM3MOB M 3arpsi3He-
HUH Ha MOBEPXHOCTH SKCILUIyaTHPYEMBIX METaJlIo-
KOHCTPYKIMII HAaceKOMbIMH. Benmka BepOSTHOCTH
HepeHoca MHUKPOOPTraHM3MOB TEXHOJOTHYECKOro Xa-
pakTepa C 3arps3HEHHBIX OBEPXHOCTEH AeTalel npu
cOOpKe U3JEIMil B YCIOBUSIX MPOM3BOJCTBA WITH TIPH
HX PEMOHTE, BO3MOXKHBI TaKXKe IEPEHOCHl MHUKPOOOB
U Ipyroi IPUPOJIBL

Ha BTOpOM 3Tame KOppO3MOHHOTO MOBpEXKIE-
HUSL TPOMCXOAUT aACOPOLMs MHKPOOPTaHHW3MOB
U 3arpsi3HEHUN Ha TOBEPXHOCTH JeTajiel MalllviH
u obopymosanus. Ilporecc agcopOmmm sBIsICTCS
CIIOKHBIM U 3aBHUCHT OT CTPOCHHUSI M CBOWCTB KOH-
KPETHBIX MHKpPOOPTaHM3MOB, XapakTepa MOBEpX-
HOCTH, CTENEHH €€ LIEPOXOBAaTOCTH, COCTOSHHSA
cpenbl (HAJTMYUSI MHUTATENBHBIX CPEl, KIUMaThue-
CKHMX YCIIOBHIi, BOJZOPOJHOTO ToKa3arens pH), xa-
pakTepa KOHTaKTa MEXIY MHKPOOpPraHHU3MaMHy,
XapakTepa 3arps3HeHHus marepuanoB. M3BecTHO,
YTO MHOTME MHUKPOOPTaHU3MbI UMEIOT CTPOEHUE,
MO3BOJISIONIEE MM JIOCTATOYHO TPOYHO MPUKpETI-
JSITBCSI K PA3IMYHBIM MOBEpXHOCTsIM [16, 17].
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TpeTuii sTan KOPPO3MOHHOTO TMOBPEXKIACHUS —
o0OpazoBaHHe MHUKPOKOJOHHMH OakTepHid WM TpU-
00B, UX POCT, CONPOBOKIAEMBII MOSBIEHUEM KOP-
PO3MOHHO-aKTHUBHBIX METaOOIUYECKUX MPOIYKTOB
U JIOKaJbHBIM HAKOIUIEHHEM 3JIEKTPOJIUTOB C W3-
OBITOYHBIM cofiepKaHueM TruapokcoHus HzO™
Cocrap mporiecca OuorieHo3a U 3QGEKT MOBPEKIC-
HUSl MaTepuajioB ONPEACISIOT O0beM M HaJludue
cyOcTpaTa Juis 3aceeHuss MUKPOOPTaHU3MaMH.

UeTBepThlii 3Tall — HAKOIUIEHUWE MPOAYKTOB
KU3HEESITETPHOCTH MHUKPOOPTaHU3MOB (MeTabo-
JIUTOB), OOpa3yrOIIMXCS HAa KOHTAKTHBIX MOBEPX-
HOCTSIX, KOTOpO€ TIPEACTaBISAeT 3HAYUTEIHHYIO
OTMACHOCTb, OCOOEHHO B COIPSDKEHHBIX AETaJIsIX,
TaK KaK 3TH HAKOIUIEHWS CIIOCOOCTBYIOT BO3HWK-
HOBEHHUIO CXBaTHIBaHUS MOBEPXHOCTEH, HHTCHCUB-
HOMY HM3HAIIWBAaHUIO, YTO, B CBOIO OY€pe/b, CHH-
xKaeT paboTOCIOCOOHOCTD JeTase.

[TsThIil — CTUMYJIMpPOBAHUE MPOLIECCOB KOPPO-
3HMOHHOTO pa3pyIlIeHus, T. €. SIBICHUE, COMYTCTBY-
foniee OMOMOBPEKACHUSAM. YYacTHE B Mpolecce
KOPpPO3UH MUKPOOPTaHH3MOB CHHMAET H3BECTHBIC
OrpaHUYCHHS 110 YCIOBHSIM €€ MpOTeKaHHs (Tem-
neparype U BIaXHOCTH). BakTepuu CTUMYJIHPYIOT
MIpoIlecChl OMOKOPPO3UH B IIUPOKHUX HHTEpBaNax
temnepatyp. Hampumep, ctumynupoBaHue crape-
HUS Pa3lIUYHBIX MOJUMEPHBIX MAaTEPHAJIOB IPOWC-
XOIUT, KakK TMPaBWIIO, B HAIpPaBICHUH YCHICHUS
XUMHYECKOH NECTPYKIUU TPOIYKTaMH >KU3HEIes -
TEJILHOCTH M HENOCPEACTBEHHBIM IMOTpeOICHUEM
MUKpPOOpPTaHU3MaMH TMPOAYKTOB pa3pylIeHHS II0-
JuMepHbIX Tiened. HexoTopble MUKpPOOpPraHU3MbI
BO3ZCHCTBYIOT Ha MaTepHalbl OKHCIHTEIHHBIMHU
¢depmentamu. K takum (epMeHTaM OTHOCST OKCH-
JopeayKTassl (aeruaporeHassl, (aaBuHOBBIE (ep-
MEHTBI, OKCHAa3bl), TUAPONA3bl (3cTepasbl, CYyJib-
(doocTepassl) u ap.

[lecroit sTan (cHMHEPrU3M OHONOBPEXKICHUIA)
IIPOUCXOAUT KAK CYMMAapHBIM Pe3ysbTaT BO3JECH-
CTBUS TENIOTO pAna (aKTOpPOB M B3aWMHOTO CTHU-
MYJIMPOBaHUS TPOIECCOB pa3pylIEHUS: KOPPO3HH,
CTapeHus], M3HAITUBAHMS U IIPOYEro, a TaKXkKe pas-
BUTHS OHOIeHO3a. XapakTep W HHTEHCHUBHOCTH
OHONOBpEXIEHUI HMEIOT MPSAMYIO 3aBUCHUMOCTH
OT ajlanTaluy U BHIOBOTO OTOOpa KOJNOHWH MHUK-
poopranu3MoB. Beicokas mpucmnoco0ns1eMocTh
MHUKPOOPTaHU3MOB K YCIOBHSIM CpEIbl OOMTaHHS
CYIIECTBEHHO 3aTPyAHSET TOIydeHHe OMOCTOM-
KHX MaTepUaJIOB Ha [UIMTEIBHBINA TEepHoIl BpeMe-
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HU, YTO 3aTpyIHSET pa3paboTKy M yHH(DUKAIHIO
3alIUTHBIX CPEJCTB OT OuomnoBpexaecHuii. boppba
¢ OMOKOppO3KeEll Ha ATOM dTare HOCHUT 3aI03/1abli
XapakTep, TIe COBMECTHO IMPOTEKArT OMOKOPpPO-
3MOHHBIE MIPOLECCHl U CTPEMUTEIBHO MHTEHCH(DU-
LHUPYIOTCS MPOLECCHl XMMHYECKOW KOPPO3UH.
[MpudeM pasznuvHbIC STaNbl KOPPOIUOHHOTO TOpa-
KECHHUSI ¥ pa3pylIeHUss MOTYT MPOTEKaTh OJHOBpE-
MEHHO, a €CNIM JIeTajd MamiH U 000pyJOBaHUS
MOJIBEPKEHBI BBHICOKUM  yJICIIbHBIM  JIaBJICHUSM,
TO MPOILIECCHl KOPPO3UOHHOI'O Pa3pyLICHUs! pa3Bu-
BaIOTCSI HEMPEACKa3yeMo.

BbBIBO/IbI

1. B coBpeMeHHON HayKe SBIE€HHE KOPPO3HUH
paccMaTpuBaeTCsT B OCHOBHOM KakK CaMOIpPOU3-
BOJIBHOE pa3pyIICHHE TBEPIBIX TEJd, BBI3BAHHOE
XUMUYECKUMHU U 3JEKTPOXUMUYECKUMHU Ipoliecca-
MU, Pa3BUBAIOIIMMUCS KaK Ha TMOBEPXHOCTH TeIa,
TaK W BHYTPH €r0 INPHU B3aUMOJICHCTBUU C BHEIII-
Hel cpepoi. OpHaKo 3TO HE MO3BOJSIET MOJ-
HOCTBIO M3yYHUTh M PACKPBITh BCE MHOT000paszme
U CYIIHOCTh SIBJICHHUS U TPOLIECCOB KOPPO3UH,
MNPUBOASIIUX K PA3PYLICHUIO CTPYKTYpPHl KOHCT-
PYKLHOHHBIX MaTe€pHaJIOB MpPU KOHTAKTE C OKpPY-
JKAIOIIUM MIPOCTPAHCTBOM M CHIDKEHHUIO HAJIEKHO-
CTH JeTajieil MamuH W MexaHu3MmoB. [loatomy
CYIITHOCTh KOPPO3UOHHOTO Pa3pylIeHUs] 00BEKTOB
ClIenyeT Hu3y4daTh B aCIEKTe B3aMMOCBSI3aHHBIX
MNPUPOIHBIX SIBICHUNH U TMPOIECCOB, KOTOPHIE IO-
CTOSIHHO TIPOTEKAIOT MPHU KOHTAKTE HCCIIETYyEMOTO
00BEKTa C TEXHOTEHHBIMH CpelaMu W OKpYIKaro-
LIEW Cpeloi, colaepkKaluluMU MHOYKECTBO MHKpPO-
OpraHU3MOB Pa3JIUYHbIX POJOB U BUIOB.

2. Hakoruienue u MeTaboJIM3M MHKPOOPTaHU3-
MOB B IIOBEPXHOCTHBIX Je()eKTaxX TBEPBIX TEJ MPU
CO37aHUM B HUX OJATONPHUATHBIX (DH3NIECKUX,
XUMHYECKUX U OMOJOTMYECKUX YCIOBHH CO3JAOT
y9acTKU OMOIIEHO3a, B KOTOPBIX BO3HHMKAIOT B3au-
MOJIEHCTBUSI TPOIYKTOB MeETa0OMM3Ma KIIETOK
OpraHU3MOB C KOHTAaKTHOM IOBEPXHOCTBIO TeEJa
U TEeXHOreHHOW cpenou. Takoe B3aummopeiicTBUE
B KOHTaKTHOW 30HE MOPOXKIAET MPOTEKAaHUE HA
MOBEPXHOCTH TeNl KaK OMOXMMHYECKUX pPeaKiui
B MHUKPOOHBIX KJI€TKaX, TaK U OMOIHEPreTUIECKIX
MEXaHM3MOB TPeoO0pa3OBaHUsl SHEPTHUH B IIpOIIec-
cax KU3HEIEATEIHbHOCTH CaMHX OPraHHU3MOB, KO-
TOpBIC MHUIIUUPYIOT XUMUYECKUE, DICKTPOXUMU-
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Yeckne U OMOKOPPO3MOHHBIC MPOIECCHl pa3pylie-
HUSI MaT€pPHAJIOB.

3. KuHetnka KOpPpPO3MOHHOTO TOBPEKICHHUS W
paspylleHuss MaTepualioB TPEACTaBIsSETCS B Clie-
IYIOIIEM BHJIE. MHKPOOPTAaHU3MBI U3 OKPYKAaIOIIe-
r0 TPOCTPAHCTBA WM KOHTAaKTHPYIOIIUX (TEXHO-
TeHHBIX) CpeJl HAKAIUTMBAIOTCA B MHKpoaedeKTax
ITOBEPXHOCTHOTO CIIOA MaTephalia, 4eM CO3/aloT
JIOKaJbHbIC TOYKH U 30HBI MHUKPOOHOJIOTHYECKOH,
XUMHYECKOH M GU3NKO-MEXaHUIECKOH aKTHBHOCTH,
B KOTOPBIX MPOTEKAIOT MPOIECChl MUKPOOHOTO 00-
pa3oBaHUs KOJOHHM, KJICTOYHBI METa0OoIM3M,
OnoxuMmmueckass TpaHchOpManus W IECTPYKITHS
KJIETOK OPraHW3MOB, BBIJICJICHUE XUMHYECKH aK-
TUBHBIX PaJUKAIIOB U 3JeMeHTOB. OKpyKaromiee
MIPOCTPAHCTBO 3aITONHAETCS MPOAYKTaMHU MeTabo-
JM3Ma KJIETOK (QKTUBHBIMH XMMHYECKHMH PajIHKa-
JaMU U OMOTEHHBIMHU DJIEMEHTaMHM), KOTOpbhIC aji-
COpOMpPYIOTCS MaTepHalioM W, IPOHUKAs B KOHTAKT-
HOE TBEpJOE TENO, Pa3PBIXIISIOT €ro CTPYKTYPY
MyTEM Pa3yNpPOYHCHUS MEKATOMHBIX M MEKKPH-
cTaJutmdeckux cBa3er. C pa3phIXJIeHHEM MTOBEPXHO-
CTH MHTEHCU(HIUPYIOTCSI KOPPO3HOHHEIE IIPOIlec-
CBl pa3pyIlIeHUs] MaTEPUAIOB. CO3MAIOTCS HOBBIC
o4Jard KOPPO3HOHHOTO TIOPAKEHHS, aKTUBU3UPYIOT-
cs (pU3MUYEcCKHe, XUMHUYECKHE U 3JIEKTPOXUMHYe-
CKHE TPOIECChl, MPOUCXOAUT CTPYKTYpHas Je-
CTPYKIHS MaTepraia u ero pa3pyiieHue.

4. Ha ocHOBaHMM M3BECTHBIX HAYYHBIX pabOT U
aHaJIn3a BBINIOJIHCHHBIX HAaY4YHBIX I/ICCJIGIIOBE{HI/Iﬁ
MOXKHO CUHTaTh, YTO KOPPO3HS MATEPHATIOB — ITO
CUCTEMa B3aHMMOCBS3aHHBIX MHUKPOOHOJIOTHIECKUX
U (PU3UKO-XUMHUECKUX MPOIECCOB pPa3pyIICHUS
MaTepraoB, BOSHHUKAIOMIAS TPU B3aMMOIEHCTBUN
UX C MHKPOQIIOPON TEXHOTEHHBIX Cpel M OKpY-
JKAIOIIETo MPOCTPAHCTBA.
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