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Bo Ba3Becu, copepxalleiicA B WNOBOW CMecw, KOTOpas BbLIXOAUT W3
a3pPOTEHKOB BO BTOPWYHBIE OTCTOWHWMKWM, MOMWMO AKTMBHOrO MNa WMEeKTCHA B
Hanuyum MENKoAUCNEpPCHLIE BKIMIOYEHUS, npeacTaBneHHbIe
ceobogHonnasawwWmuMn BakTepuamKn, opraHMYeckoil U MWHepanbHoW NpPUMEechKo
HEpPaCTBOPUMBIX YacTUL pa3nuyHoi npupoasl [2,21].

[Mockonbky MenkogucnepcHas BaBecb MmeeT guameTp yactuy 0,2-2 MKm,
YTO Ha OAWH-ABa nNopsAKa MeHblle 3SKBWBANEHTHOro AwameTpa Xnonbes
aKTMBHOrO MNa, CKOPOCTW MX OCaXOEHMA OTNMYAlTCA B COTHWM pa3 W yaaneHue
MenKoAWCNepCcHON B3BECH NPOWCXOAWUT BCNeACTBUE aaresvn XNomnkom akTWBHOro
una, a He nytem ceobogHoro ocaxgeHus. Takum obpasom, adpeKTUBHOCTL
OCBETNeHWA onpeaenseTcs CTPYKTYPOM XNOMNka, ero peonornyeckumum W
agresavoHHLIMM  CBOWCTBAMW W, B  MeHblUeW CTeneHW, Konu4yecTBOM
MEenKoaWCNepCcHo B3BECH.

Mo mukpoBuonornyeckomy HanpaeneHuo obpa3oBaHue XNonNbLEB aKTUBHOTO
una u ux AesnHTerpauvio paccMaTpuBaloT Kak pe3ynbTaT BUOOBLIX M3MEHEHWA B
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LeHo3e, NpunucbiBas hnoKynupyiolme cBOCTBa OTAeNbHbIM Buaam BakTepuid
(Hanpumep, Zooglea Ramigera), npocTteiwum, obycnoenueaiowum yTunusauuo
AS3UHTENPUPOBAHHBIX YacTuy  Xnonka WU KNeToK, HUTHaTEIM GaKTeplﬂFlM,
CO3AalLWUM NPOCTPAaHCTBEHHYIO peLueTKy, U T.N.

O,QHaKO B nocnegHwe rogel nNony4YeHo 3Ha4YnTenbHOe YWCNO OaHHbIX,
noKasbiBaloWMX, 4YTO CcnocobHoCTbio K BuodnokynAauMM npw onpeaeneHHbIX
yCNoBuAX KyNneTUBWpOBaHUA obnagaet GoNbWWHCTBO rpynn MUKPOOPraHU3MoB.

[Mocnepoeatenn  OU3MKO-XMMWYECKOW  KoHUenuww  Buodnokynauyuu
paccmaTpuBaloT MexaHu3Mm (opMMpPOBaHWA XNOMNkKa akTUBHOrO Wna Kak aHanor
XUMUYECKon Koarynauuu. MHoroyncneHHbIMKn ncenenosaHnAaMmn noKasaHa
cnocobHocTe BonblivHCTBa GakTepuil K Koarynsauuu aHanormyHo ruapodobHbIM
Konnowgam npu BennyYMHe NOBEepXHOCTHOro 3apaga Huxke 15 MB.

OTo paeT ocHoBaHWe paccmaTpuBaTk baktepun kak Buokonnowawl. Hapagy
C 9TWM YCTAHOBMNEHO TakKke, UTO BblAensemMblil kneTkamn Buononumep obnapaer
cBoWcTBAMM nonnanekTponuTa. Ha aTtoi ocHoBe coenaHo npegnonoMXeHwe, YTo
BuocnokynAuua ABNAETCA pe3ynbLTaToM B3aUMOAENCTBUA BbICOKOMONEKYNAPHOro
nonuanekTponuta ¢ OWOKONNOWAHLIMW YacTMUaMmW, B KayecTBe KOTOPbIX
BbICTYNAKT Ganepuu, Baaumocsaab Mexay ¢H3HKO—XHMW-IECKHMH 4]
MukpoBuonornyeckumu chakTopamu, onpeaensowummn apdekTMBHOCTL
dnokynauun, moxeT BbITh BbiABNeHa Ha ocHoee Donee obuwero Guoduanyeckoro
aHanwnaia ABneHuA.

Ceasb  adhpeKkTUBHOCTH NOKYNsSiUMM CO cTeneHbld obecnevyeHHOCTH
(BeﬂH'-tHH(}IFI Harpy3kum Ha aKTUBHbINA Hn} oTMeYanack MHOrMMW MCCnegoBaTenamMmn.
MokasaHo, Hanpumep, 4To aobasneHwe ceexero cybcTpaTta K (hnokynMpoBaHHbIM
DakTepusaMm Bbi3blBaeT AUCNEPrupoBaHWe XNonbeB, K TOMY e peaynbraTty
npuBOoaWNT OTCYTCTBUE NUTaHWUA. 370 o0OblMHOE fABNEHWe C aKTUBHLIM WUMOM
rOPOACKUX CTOYHLIX BOJA (HOYBID Mano CTOKOB, Mano MNUTaHWA, AHEM MHOro
CTOKOB, MHOIO ﬂHTaHHS‘I).

Takum oBpa3som, MOXHO BbIOENUTb TPU COCTOAHWUA BUONOrNYECKUX cUCTEM
C TOYKW 3peHWs WX CKNOHHOCTWM K dhnokynauun. B nepeom cnydae npwu
W36bITOYHOM KONMUYecTBe yrnepooHoro nuTaHuAa, 4YTo COOTBETCTBYET ﬁonbmomy
KonuyecTsy ceob04HON 3HEPrMM N BLICOKOW NOABUXHOCTW KNETOK, UHTEHCUBHOCTL
oﬁpaaoaaHuﬂ GHOI‘IOJ’]HMepHOFD nonuanekTponuTa He AocTaTodHa ana
obecneyenuns cnokynsumn. Bo BTOpOM NpPOTWBOMOMOXKHO NpPeAenbHOM chy4yae
npu oCTpPOM NMMWUTUPOBaHUK no cybecTpaTty paeHoBecwe B BuoueHo3e cauraeTcs
B CTOPOHY KyNbTyp, cnocobHeIx meTabonuaupoeaTts Buononumep, Y4To NpUBOAUT K
peaucnepraumn xnoneee. YCTONYMBOE CTAUMOHApPHOE CyLLecTBOBaHWE XSonbes
aKTUBHOIo Wna peanu3yrTcAa B onpejeneHHoOM guana3oHe ofecneyeHHOCTH
NUTaHNWeM, COCTOSHWUM XOPOLUO hNOKyNMpYHOLLEero akTMBHOro una.

MexaHuam nepexopfa oT cBOGOAHONMABAKOWMX KNETOK K cucteme C
aKTUBHLIM WUNOM MOXeT BbiTb npencraeneH cnegyowum oﬁpasoM, B ycnoBuAax
OPaHUYEHHOrO  YrNepojHoro  MWUTAHWA  KNeTKM  CHWXAKT  KONWYecTBo
npogyuvpyemoil ceoBodHOI 3JHepruv, nNpu 3TOM ABWratenbHas axKTUBHOCTb
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LUMTONNA3Mbl CHUXAETCH, YTO NPUBOAWUT K YMEHbLLUEHWIO 3NEKTPOKWHETUYECKOrO
noTeHuMana W, Kak cneacTeMe, K CNWNaHWI KNEeTOK NPW UX CTONKHOBEHUSX B
pe3syneTaTte GpOYHOBCKOrO ABWXKEHWS W NepemeluvBaHus. B wutore no AaHHbIM
Monwukapa, Habniopaetca ABNeHne KOHTaKTHOro TOPMOXEHUNA
NpUOCTaHaBNUBaKLIEEe He TONbKo OpOYHOBCKOE ABWXEHWE, HO W [BWKEHWe
uyuTonnasmbl. 3TO, B CBOK O4epefb, MPWBOAWUT K AanbHEAWeMy CHUXEHUIO
NoOBepXHOCTHOro 3apsAfa. B peayneTaTe 3TWX sBREHWA noTok cybecTpata K
afreaupoBaHHbIM  KNETKaM  YMeHbLUaeTcs,  MOCKONbKy  YBenuuuBaeTcs
AnddysnoHHoe  CONPOTMBNEHWE W CHWXAeTCA  CKOpocTb  OBHOBREHWs
noeepxHocTh. W3meHeHwe YycnoBui BHelIHed cpedbl Bbl3blBAET nageHue
cKkopocTn mMeTabonuyeckux peakuuii W yBENWYEHMEe BO3pacTa KynbTyphbl,
npuBoAsilee K UHTEeHcUUKaUMM Boigenerdus Guononumepa. B utore Heckonbko
afreaupoBaHHbIX KNETOK MOKPbIBAETCA eAWHbIM GuononMMepHbIM  Croem,
hopmupyownm KnoH [2,53].

OancHelwein dasoil  pa3sutua npouecca GNOKYNAUMKM  ABNAETCA
obpa3soBaHWe xnonka akTUBHOro una, CHOPMUPOBAHHOIO M3 HECKONMbKUX KNOHOB.

Takum obpasom, cTaunoHapHoe pacnpefeneHve XNonbee akTUBHOro wna
no pasvepam YCTAHABNWBAaeTCA KaK pe3ynbTaT ABYX OJHOBPEMEHHO
NpoTeKaLWmX U B3aWMHO YpaBHOBELLUMBAIOLLWXCA NPOLECCoB — ANCNEepPrupoBaHns
XNOMKOB Nog AeWCTBUEM TYpOYNeHTHOCTU W UX CNUsHWE B pesynbTaTe AeicTBus
cun, obycnaenuearowmx hnokynauuio.

PaccMmoTpeHHbIl xapakTep 3aBUCMMOCTM YCNoBwWi xnonbeobpasoBaHusa oT
cteneHn obecneyeHHocTM  MuKpochnopbl  cyGcTpaTtom  npu OTCYTCTBUM
NUMWUTUPOBAHUA KUCMOPOAOM NO3BONAET ODLACHWUTE TaKKe NPUYUHBI Pa3BUTUA
HUTHaTbIX DakTepuii B aKTUBHOM wune. HuT4aTble BakTepuU MOryT NOABNATLCA B
aKTMBHOM WNe Kak NpW Hanuyuu AocTaTtoyHo Bonblioro KoNWYecTeBa KMcnopoaa,
Tak W Npw ero HexeaTke. JTO KaXylLleecs NPOTUBOPEYMNe NErko yCTpaHsaeTcs, ecnu
y4YecTb, 4YTO ocobeHHOCTbK GakTepuwii 3TOro BUAA SABMNAETCA NOBLILIEHHAsA, MO
CpaBHEHWIO C ApYrUMW BUAAMM, YAENbHas NOBEpXHOCTb, obecneyuBaollan ux
npevmyLlecTBEHHOE pa3BUTMEe B YCNOBWMAX HedocTaTka B NepBOM cnydae
Kvicrnopoaa. A Bo BTOpoM cny4yae — cybeTpara.

CnocobHocTb Una K pasgeneHunto 06bIMHO OLEHMBAKOT C NOMOLLbIO MIOBOTO
uHgekca Ji, cm3/r [1,103; 3,291]. MHoroumMcneHHbIMIU UCCNeaoBaHNAMU NoKasaHo,
YTO MMNOBbLIA WHAOEKC HE MOXET CRyXWTb MOMHOLUEHHLIM NokasaTenem npouecca
OCaXaeHus W YNNOTHEHWs wna. 3HavyeHWe WNOBOrO WHAEKCa CYLUEeCTBEeHHO
3aBUCUT OT pa3MepoB cocyda, B KOTOPOM MpOW3BOAWTCH OcamaeHwe wna, u
MHOXeCcTBa ApYyriux hakTopoB — BbLICOTbI COCYAa, KOHUEHTpauWW una, yCnosui
ocaxgeHus (KoHconuaupoeaHue NWGO aBTOHOMHOE OCaMXeHWe), MHTEHCMBHOCTK
nepemMeLlUnBaHns.

CegumeHTaLMOHHbIE CBOWCTBA WNOBbIX CMECeil OLEeHWBAKTCA NO KPUBOW
KuHwa (KpuBasa KMHETUKN CHUXEHWA rpaHuLbl paszgena das) [3,381).

Ha Benu4nHy UNoBOro MHAEKCa aKTUBHOIO UNa BAWSIET CYTOYHas Harpyska
no eenuyuHe BMNKnonH Ha rpamm cyxoro BessonsHoro eewectsa wuna [3,360]. C
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POCTOM Harpysku oT MUHMMarNbHOW, XapakTepHoi AN una NpoAneHHoR aspauunn,
100 mr BMK/(rxcyT), nnoeblit MHAEKC BHa4Yane ymeHblwaetcs Ao Harpysku 300 mr
BMK/(rxcyT), a 3atem yeBenw4nBaetca npu Harpyske 600 mr BMK/(rxcyT). K
coxaneHuio, B Tabnuuy 10.14 [3,360] He nonanu 3Ha4YeHWA UNOBOro MHAEKCa Npu
BonbLlUKX 3HAYEHWAX Harpy3oK. A mexgy Tem, npu Harpyake 1000 mr BIMK/(rxcyT)
ONA Wna ropoAckux CTovHbIX Bof [3,292] vmeeTcs elle OAWH 3KCTPEMYM C
BENUUNHOW wnoBoro WHAaekca 80...85 cM®r, T.e. aHanoruMyHbliA Harpyskam
300...400 mr BIMK/(rxcyT). Takoil BbICOKOHArpyXeHHbIA MM COBEPLUEHHO NHLIEH
NPOCTEWUMX W MENKUX XKUBOTHBIX W WMEeT BbICOKME CeAMMEHTALMOHHbIE
CBOWCTBA WCKMIOYWTENbHO BCNeAcTBME crneundnkn CBOWCTB BakTepuanbHbIX
MWKPOOPraHU3moB, onpeAensioLnX U ANeKTpUYeckne CBONCTBA YacTuL aKTUBHOMO
vwna, u pobaenswWMX K TrPaBUTALMOHHLIM XapaKTepucTUKam B3BELUEHHBIX
BELLeCTB CTOYHbIX BOJl HOBbIE rPaHWYHbLIE CBOWNCTBA.

BeiBogb!

[na obecneveHna XopolUMX CeaUMEHTaLWOHHbLIX CBOWCTB aKTMBHOrO Wna
npexgae scero HeobxoanMo:

— cO34aHWe ONTUManbHOW Harpysku, COCTaBNAKLWEN ANsA a3pOTEHKOB Ha
nonuyto o4mctky 250...350 mr BMK/(rxcyT);

- oobecneuyeHne KWCNOPOAOM Ha YPOBHE, WCKNKYalolleMm npoTekaHue
aHaapobHbIX NPOLIECCOoB;

— nnopgepXaHue CTauWOHAPHOrO COCTOSIHWSI YCMOBWUIA nepeMellnBaHus
WNOBOI CMECH NPU a3paLvK ¢ UCKNIOYEHUEM YCIIOBWIA HapyLlwaloLWwmx agantauuio.
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