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BBEJEHUE

JlaHHbBII Kypc JIeKIuil MOATOTOBJIEH ANl CTYAEHTOB CIELUUAIBLHOCTH
«IIpompinuteHHOE pHIOOBONCTBO». OH MO3BOAMT Oojiee MOAPOOHO paso-
OpaTtbCst ¢ pOJIbI0 MUKPOOPTaHW3MOB B MPHUPOJIE, UX CBOHCTBaMH, OCOOCH-
HOCTSIMH U NOJE3HBIM HCIOIb30BAHUEM.

Ponp MukpoOuonoruu onpenensercs: 3Ha4eHHEM MHKPOOPTaHM3MOB B
IPUPOAHBIX MPOLECCaX W B YEIOBEYECKOM MeATeNbHOCTH. VMIMEHHO OHHU
o0ecreynBaroT MPOTEKaHWE TII00ATBFHOTO KPYroBOpoTa 3JIEMEHTOB Ha Ha-
mel mianere. Takwe ero craguy, Kak (PUKcaIysi MOJIEKYJISIPHOTO a30Ta,
JEeHUTpU(UKAIMS WM MUHEPAJIM3aIUs CIOXKHBIX OPraHUYECKUX BEIIECTB,
ObUTH OBl HEBO3MOXKHBI 0€3 yJacTusi MUKpOOpraHu3sMoB. Ha mestensHOCTH
MHUKPOOPTaHU3MOB OCHOBAaH IIENBIH PsiT HEOOXOIAMMBIX UYEIOBEKY IHpPOU3-
BOJICTB PHIOHBIX M IPYTUX MPOAYKTOB MUTaHUS. MUKpPOOPTaHNU3MBI HCIIOJb-
3YIOTCSI ISl OYHCTKU OKpYXKAloIIeld Cpefbl OT PAa3IMYHBIX HMPHUPOAHBIX U
AHTPOIIOTEHHBIX 3arps3HeHU. B TO ke BpeMsi MHOTME MHKPOOPTraHW3MbI
SIBJISIFOTCSL BO30YANTEISIMU 3a00JIeBaHMI YeTI0BeKa, )KUBOTHBIX, PIO, pacTe-
HUIi, a TaKKe HE TOJBKO BBI3BIBAIOT MOPUYY MPOAYKTOB MUTAHUS, HO U CIO-
COOCTBYIOT MPOIIECCY MX MPUTOTOBIICHHSI.

MHUKpOOpraHn3Mbl HTPar0T HAMBAKHEWIIIYIO POJIb B MPHUPOJE M B JKU3-
HEJIeSITeNTbHOCTH YeI0BEKa.



Pazpea 1. OBIIAA MUKPOBHUOJIOT' YA

1.1. UcTopusi pa3BUTHS MUKPOOHOIOTUU KAK HAYKH.
CucremarTnka u Kjiaccupukanusi MUKpPOOPraHM3MOB

MuKpoOHoIorHsl — HayKa O KHMBBIX OpraHM3Max, HEBUIUMBIX HEBOOPY-
JKeHHBIM TJ1a30M (MHUKpOOpPraHU3Max, pa3Mepbl KOTOPHIX HE IMPEBBIIIAIOT
0,1 mM). K HMM oTHOCAT: GakTepuu, apxeOakTEepHH, MHUKPOCKONHYIECKUE
TpUOBI M BOJOPOCIH, YaCTO 3TOT CIHCOK MPOJOJDKAIOT MPOCTESHIINMHU U
BuUpycamu. B obnacts n3ydeHus MUKpOOHOJIOTHH BXOJWUT WX CHCTEMAaTHKa,
Mopdosorusi, GU3HONIOTHS, ONOXUMUS, SBOIONMS, POJIb B 9KOCHUCTEMAX, a
TaKKe BO3MOXKHOCTH MMPAKTHIECKOTO HCIOIb30BAHMS.

Paznensr MuUKpoOHMONOTHM: GAaKTEPHUOJIOTHS, MHUKOJIOTHS, BHPYCOJOTHS
U T. 1. B 3aBUCHMOCTH OT 3KOJIOTHYECKHX OCOOCHHOCTEH MHKPOOpPIaHH3-
MOB, YCIIOBHH HMX OOHWTaHMS, CIOXHBIINXCS OTHOIICHWH C OKpY)Kalomlei
Cpenoi M B 3aBUCHMOCTH OT IIPAKTUUECKUX MOTPeOHOCTEH YeloBeKa HayKa
0 MHKpO0Oax B CBOEM pa3BHUTHH T depeHnrpoBanachk Ha TaKUe CIICIHATb-
HBIE JUCLUIUIMHBI, KaK 00IIas MHKPOOMOJOTHS, MEAUIMHCKAs], MPOMBIIII-
NeHHas (WM TeXHWYECKas), KOCMUYEcKasl, TeOIOrHIecKasl, CeTbCKOXO03sIH-
CTBEHHAsl M BETEpUHAPHAsI MUKPOOHOIOTHSI.

Hcropus Haykm.

3a HECKOJIBKO THICSY JIET /10 BOSHUKHOBEHUSI MUKPOOHOIOTHH KaK HAYKH
YeJIOBEK, HE 3Hasl O CYIECTBOBAHUM MUKPOOPTraHU3MOB, IIMPOKO IMPUMEHSLT
TIPUPOJTHBIE TPOLIECCHI, CBSI3aHHBIE ¢ OPOXEHHUEM, JUIS NPUTOTOBIICHUS KYy-
MbICA W JPYTUX KHCIOMOJIOYHBIX MPOIYKTOB, [UIS IOIYYEHHs aJIKOTOI,
YKCyca, TP MOUKE JIbHA.

JHonayunwtit sman pazeumus. JIronyu n3gaBHa 3HaIM O MHOTHX IpoOLEC-
Cax, BBI3BIBAEMBIX MHKPOOPraHM3MAaMH, OJHAKO HE 3HAIM MCTHUHHBIX MpHU-
Y1H, BBI3BIBAIOIINX 3TH ABIeHUA. OTCYTCTBHE CBEIEHHH O NPHPOAE TAKUX
SIBJICHUH HE MEIaJIo eNaTh HAOIIOACHUS 1 JaKe MCIONb30BaTh HEKOTOPHIE
U3 3THX IponeccoB B ObITY. Psin ¢unocodoB u ectecTBOMCTIBITATENEH /1ea-
JIM YMO3PHUTEBHBIC 3aKJIIOYEHHS O TIPHYMHAX TEX WIN WHBIX sBICHUH. [Ipn
9TOM Hauboliee OJIM3KO K OTKPBITHIO MHUKPOMHpA ITOJIOIIEN BEHEINAHCKUI
Bpau JIxuporamo @paxacropo (1478—1553), npennonoxuBuvi, 4To MH-
(beKIMU BBI3BIBAIOT MaJICHBKUE TENblia, IEpefaloliuecs MpU KOHTaKTe H
coxpaHsiomuecs Ha Bemlax OoibHOro. OJHAKO B TO BpeMsi HEBO3MOXHO
OBLIO YZAOCTOBEPUTHCS B MPABMIIBHOCTH €r0 WAEH, M pacripocTpaHeHHe Io-
JIyYUIIU COBEPIIECHHO UHBIE TUIIOTE3HI.

MHorue y4eHble MPOJOIDKaIN OTBEpraTh OaKTEpHAIBHYIO IPUPOY MH-
(heKMOHHBIX 3a00J€BaHUN Ja)Ke TI0CIIE PEBONIOIMOHHBIX OTKphITHil [lac-
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tepa u Koxa. Tak, B 1892 rony Hemenxuii ecrecrsoucnsiratens Makc Iler-
TEHKO(Eep, YBEPEHHBI B TOM, YTO XOJIEPY BBI3BIBAIOT MHa3MBbI, BBIIEIsC-
MBIE OKpYXarolllel Cpeaoi, MPOraoTWI IPH CBUAETEIAX-MEAUKAX KyIbTypy
XOJIEpHBIX BUOPHOHOB U HE 3a00Ie.

Onucamenwvnbiii Iman. Bo3MOXHOCTH HM3y4YEHUs] MHKPOOPTaHHU3MOB
BO3HHUKJIA JIMIIb C Pa3BUTHEM ONTHYECKUX NMpHOOpoB. [lepBrIii MUKpocKoOI
6611 co3nad ewe B 1610 rogy [Namineem. B 1665 roxy Pobept I'yk BniepBbie
yBHIET pacTuTenbHble KiaeTku. OnHako 30-KpaTHOTO yBEIMYEHHS €ro MHK-
POCKOIIa He XBaTHIIO, YTOOBI YBUAETh IPOCTEHIINX B TeM Oosiee OaKTepHH.
ITo muenmro B. JI. OMenbSHCKOT0, «IIEPBBIM HUCCIIE0BATENEM, IEPET U3yM-
JICHHBIM B30POM KOTOPOT'O OTKPBUICS MUP MHKpPOOPTaHU3MOB, OB YUCHBIH
ne3ynt Adanacuit Kupxep (1601-1680), aBTop psima couMHEHHH acTpoo-
TMYECKOro xapakrepay. OnHaKo 0OBIYHO NEPBOOTKPHIBATEIEM MHUKPOMHUPA
Ha3bIBAIOT HUJEPIAHICKOro HaTypanucTa AHTOHU BaH JIeBeHrykKa.

B cBoem nmceme Jlonnonckomy KoponeBckomy oOmiecTBy oH coodmia-
eT, Kak 24 anpenst 1676 roga MUKPOCKOIUPOBAJ Karullo BOJBI, U TA€T OIMHU-
caHWe yBU/ICHHBIX TaM CYIIECTB, B TOM uHcie Oakrepuil. JIeBeHTyK cumTan
00HapY>KEHHBIX UM MHKPOCKOIIMYECKUX CYIIECTB «OYEHb MAJICHbKHUMH KH-
BOTHBIMH» U NPUIHCHIBAT UM Te K€ OCOOCHHOCTH CTPOSHMS U TOBEJICHNS,
YTO U OOBIYHBIM >XKUBOTHHIM. [lOBCEMECTHOE pacnpOCTpaHEHUE ITUX «KHU-
BOTHBIX» CTaJI0 CEHCAlUEW HE TOJIBKO B HAy4YHOM MHpe. JIEBEHI'yK NeMOH-
CTpUPOBAJI CBOU OIBITHI BCEM XKeNMaromuM, B 1698 roqy ero gaxe moceTun
ITerp L.

Mexny TeM Hayka B IEJIOM elle He Obljla TOTOBa K MOHMMAHHIO POIIU
MHUKpPOOPTaHU3MOB B mpupone. Cucrema Teopui BO3HHKIA TOTJA JIMIIG B
¢msuke. Bo Bpemena JleBeHryka OTCYTCTBOBAJIM IIPEACTABICHUS O KITIOUe-
BBIX TIpolieccax KUBOM npupoibl. Tak, He3aaouro 10 Hero B 1648 rogy Ban
I'enbMOHT, HE MMesl HUKAKOTO MOHATHA O (poTocHHTE3E, 3aKIIOUMII U3 CBO-
€ro OmbITa C MBOH, YTO pacTeHne OepeT MUTaHHE TOJBKO M3 JUCTHIIIHPO-
BAaHHOM BOJIbI, KOTOPOH OH €ro nonusai. bosiee Toro, naxe HexKUBask MaTe-
pus emie He ObLIa JOCTATOYHO M3y4€Ha, COCTaB aTMOC(EPbI, HEOOX OMMBIN
JUTSL TIOHUMAaHUS TOro ke (poTocuHTe3a, OymeT ompeneneH Juib B 1766—
1776 romax. IlosTOMy HEyIMBHTENBHO, YTO <OKMBOTHBIM» JleBeHryka He
HAILJIOCh MECTO HUTAE, KPOME KaK B KOJUIEKIIUH KyPbE30B.

B Teuenne cnemyrommx 100—150 xer pa3BuTHEe MUKpOOHOIOTHH TPOXO-
JIAJIO JIUIIB C ONMCAHHWEM HOBBIX BHJIOB. BUIHYIO POJIb B U3y4€HHH MHOTO-
00pazusi MUKPOOPTaHW3MOB CBITPaJl JATCKUH YUEHBIH, €CTECTBOUCIIBITATENh
Otro @puapux Mromnep, koTopsiil k 1789 rogy omucan u Ha3Bajl MO JIMH-
HEEeBCKOW OMHOMMaiIbHOW HOMEHKJIAType 379 pasimuHBIX BHIOB. B 3TO
BpeMsi OBUIO CHENaHO M HECKOIBKO HMHTEPECHBIX OTKpHITHH. Tak, B



1823 romy ObLta onpesenieHa MpUYMHA «KPOBOTOUEHHUS» Ipocdop — OakTe-
pusi, Ha3BaHHAsA Serratia marcescens (Ipyroe HazBanue Monas prodigiosa).
Taxxe ciuemyeT OTMETUTh HEMELKOrO0 HATypalHCTa-300710ra XPpHUCTHAHA
Tlotppuna Dpendepra, omucaBIIero MHOKECTBO ITMIMEHTHPOBAHHBIX Oak-
TEpHii, TIepBHIC XKeJIe300aKTePHH, a TAaK)Ke CKEJIEThl MPOCTCHIINX U JTHATO-
MOBBIX BOZOPOCIEH B MOPCKHX M JTUMaHHBIX OTJIOXKECHUAX, YEM OH IOJIOKHIT
HAayvaJi0 MHUKpPONAJCOHTOJIOrnu. VIMEHHO OH BHEpBBIE OOBSCHHII OKPAacKy
Boxsl KpacHoro mopsi pasButHeM B Hed mmaHoOaktepuit Trichodesmium
erythraeum. OH, OJJHAKO, TIPUINCIISUT OAKTEPHUH K MPOCTEHIIIMM M paccMart-
puBan ux Beneq 3a JIEBEHrykoM Kak MONMHOLIEHHBIX )KUBOTHBIX C JKEITYIKOM,
KHIIEYHUKOM U KOHEUHOCTSIMH.

B Poccun omgnanM n3 mepBeix Mukpoouosnoros Osun JI. C. LlenkoBcknit
(1822—-1887), onmcaBmmii OONMBIIOE YHCIO MPOCTEHIINX, BOAOPOCIEH H
rpuOOB ¥ cAENaBIINI BBHIBOA 00 OTCYTCTBHHU PE3KOH IPaHHUIBI MEXIY pac-
TEHNSIMHM W XUBOTHBIMHU. VM Taroke ObIIa OpraHM30BaHa OIHA W3 TEPBBIX
[TacTrepoBckux cTaHIUil M MIPEIOkKEeHa BaKIMHA IPOTHB CHOMPCKOH S3BHI.

Beicka3biBanuchk B 3TO BpeMs U cMenble rumnoressl. Hampumep, Bpau-
srupemuonor 1. C. Camoitnosuu (1744—-1801) Obut yOexxaeH B TOM, 4TO
0oJIe3HN BBI3BIBAIOTCS MIMEHHO MHKPOOPTaHM3MaMH, OJHAKO TIIETHO IIbI-
TaJICSl YBU/ETh B MHKPOCKOI BO30YIWUTENb UyMbl — BO3MOXXHOCTH ONTHKH
TOrJa elie He MO3BOJSUIM 3TO caenaTth. B 1827 rogy uranbsuen A. baccu
0oOHapyXWI Tepeiady OOJE3HH IIEIKOBUYHOTO YEpBsl NMPH NEPEeHOCE MUK-
pockonyeckoro rpuda. XK. JI. JI. brodpdon n A. JI. JlaByasse cBs3bIBamm
OpokeHHE C IPOXOKAMH, OJTHAKO OOIICHPHHSATON OCTaBaNach YMCTO XUMH-
YyecKkasi TEeOpHsl 3TOro mpouecca, copmynupoBanHas B 1697 roxy Hemen-
kM BpadoMm u xumukom I'. O. Illtamem. JIist ciupToBOro OpoXkeHHs, Kak
Jutst mo0oi peakuuy, A. JI. JlaByaswe u JI. XK. I'eii-JTtoccakom Obuin mocum-
TaHbl cTexuomerpuueckue cootHomeHus. B 1830-x romax L. Kauwsip ne
Jlatyp, ®. Krormmur u T. IlIBaHH HE3aBHCHUMO JPYyT OT JApyra HaOIIOIaIN
o0ure MUKpOOPraHN3MOB B OCaJIKE M IUICHKE Ha TIOBEPXHOCTH OpoJsIIei
JKHJIKOCTH W CBS3aJM OpOXXKEHHME C WX Pa3BUTHEM. DTH IpEACTaBICHUS Ha-
TKHYJIUCh, OJHAKO, Ha PE3KYI0O KPUTHUKY CO CTOPOHBI TAKMX BUIHBIX XUMHU-
KxoB, kak @punpux Bénep, Ménc ko6 Bepuemnyc u FOcryc JIubux. Ilo-
CJIETHUN JTayke Harmcal aHOHUMHYIO cTaThio «O pasrajaHHOH TaifHe crup-
ToBOoro OposkeHms» (1839) — capkacTudeckyro mapoanio Ha MHKPOOHOIO-
TMYECKHE UCCIIENOBAHUS TEX JIET.

Tem He MeHee BOIIPOC O MPUYMHAX OPOXKEHUsI, TECHO CBSI3aHHBIN C BO-
IIPOCOM O CHOHTAHHOM CaMO3apOXKICHHU >KA3HH, CTajJ MEPBBIM YCIENIHO
PELIEHHBIM BOIIPOCOM O POJIX MUKPOOPTaHU3MOB B IPUPOJE.



Cnoput 0 camosaposrcoenuu u opoxcenuu. CpeqHre Beka ObUTH BpeMe-
HEM TOCHOACTBA UIEH APHUCTOTEINs, YTO O3HAYaJI0 TAKXKE U MPHU3HAHUE €ro
TEOpHi 3apOXKACHHS IBOSKOABIIIAIINX PHIO U3 MIIa, HACEKOMBIX M3 SKCKpe-
MEHTOB WIN Kallelb POCHI Ha JINCTBAX. IIepBble 3KCIIEPUMEHTHI, OIPOBEp-
rarollue NpeaCcTaBIeHUs APHUCTOTEINS, NOCTABII TOCKAHCKUI NPHBOPHBIN
Meauk @panvecko Pemu (1626—1697). OOmuii ero npuHOMI — HaOIIOACHHE
3a MUTATEIBHBIM BEIECTBOM B OTKPBITOM, KyAa BO3MOXKHO MONAJaHUE XKH-
BBIX OPTraHW3MOB, M B KaKUM-THOO 00pa3oM 3aKpbITOM OT HUX, HO HE OT
BO3JIyXa COCY/I€ — HCIOJIB30BAJICS BO BCEX MOAOOHBIX ombITax. Torma Obu1o
OMPOBEPTHYTO caMOo3apoKIeHNE HaceKOoMbIX, HO yxke B X VIII Beke katonu-
yeckuil cBsmeHHUK Jlkor TypOepmwinm HuaxeM BBIABUHYNI THUIIOTE3Y
(GKA3HEHHOH CUJIBD», CYIIECTBYIOIIEH B JKUBBIX TEJIAX U BBI3BIBAIOLIEH MpH
HX pacmaje BO3HHKHOBEHHE MHKPOOPraHM3MOB. IIpoTHB HEro BBICTYIHI
UTaJbSHCKUH O60TaHMK u 3o00i0r Jlagzapo CriayuiaHuaHu, MOKas3as, 4TO Ha-
IpeBaHKe NPEMSITCTBYET MOSBICHUIO KUBBIX CYLIECTB B HACTOE PACTHUTEIb-
HBIX U XHUBOTHBIX BOJIOKOH, 3aKpBEITOM B cocyne. Torna Humxem Bo3paszui,
YTO BO3JyX, B KOTOPOM HMMEIOT HNOTPEOHOCTH >KMBBIC CYIIECTBa, TEpsET
CBOIO (OKM3HEHHYIO CHIIY» IIPH HarpEBaHUH.

Hemeuxuii 300m0or ®@pann Hlynen nocie crepuiM3alvud cocyaa ¢ Ha-
CTOEM ITyCKaJj Tyza BO3AYX, HPOITyIICHHBIH dyepe3 KapOoIoByIO KHCIOTY, U
He HaOJroman pasBUTHA TaM MHKPOOpraHm3MoB. UToObl n30exaTh BO3pa-
XKEHUI O TOM, 4TO KHCJIOTa TOXKE JINMIAET BO3AYX (OKU3HEHHOH CHIBDY,
Mpénep n ¢on dym B 1854 romy mpomyckanm BO3IyX 4depe3 XJIOMKOBBIM
¢unbTp, a B 1860 rony 'opman u nesaBucumo ot Hero B 1861 roxy Illespe
n Ilactep mokaszany, 4To HET HEOOXOAMMOCTH U B (DMIIBTPE — AOCTATOYHO
M30THYTH COEAMHSIONINE COCy] C aTMOcdepoii TpyOKH, YTOOBI B HEM TIOCIe
CTEpUIIM3AINN HE «3apOXKIaJach» KU3Hb. Tak, MPUHLUII omne Vivum ex
vivo (Bce ’KHMBOE W3 KHMBOI'0) OKOHYATENFHO odeann B Onosnorun. Vcmons-
3ysl IPECTABIECHUS O HEBO3MOXKHOCTH caMo3apoxaeHus xkusHy, Jlyu Ilac-
Tep B 1860-x romax mokasall, YTO CTEpHIM3ALUA JeTaeT OpO’KeHHEe HEBO3-
MOXHBIM, TAKHM 00pa3oM ObLIO J0Ka3aHO y4acTHE B HEM MHKPOOPTaHHU3-
MoB. Kpome TOro, 310 CcTamo OTKpHITHEM HOBOW (OPMBI KH3HH — aHAIPOO-
HOH, He TpeOyromiel KHCIopoa, a MHOIrAa JAaxke THOHYIIEH IoJ ero BO3-
JIEHCTBHEM.

[TocTeneHHO CKITAaIbIBAIOCh W OCO3HAHME OCOOOTO MOJIOKEHHUS MHUKPO-
Mupa B xuBOM npupoae. B mavane XIX Beka MHUKpOOpraHU3MBI IPUYIHCIS-
Juch K uepBaM. B 1866 rony Hemenkuil ecrecTBoucnbsITaTenb DpHCT ['ek-
KeJb BIEPBHIC BBIACIMI MX B OTAEIBHOE LAPCTBO Protista. 3aTeM OOTaHUK
n Oaxrepuonor ®epaunann IOmmyc Kon B 1875 romy, msydas cuHe-
3eJIeHbIe BOJOPOCIHY, OTIPAHUYMI UX OT PACTeHUH M OOBEIMHMI ¢ OakTe-
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pUsAMHU Kak HanOosee MPOCTHIX M3 CYHIECTBYIONIMX OpraHu3MoB. K KOHIY
XIX Beka cTajo siCHO, 9TO HPOTHCTHI, OOBETUHAEMBIE TT0 CBOMM MHUKPOCKO-
MTMYECKAM pazMepam, CYLIECTBEHHO Pa3IMYaroTcsi MeX Iy coboi. OHm ObuTH
pas3zeneHsl Ha «BBICIIHME» (IPOCTEHIINE, MUKPOCKOINYECKHE TPHOBI U BO-
JIOPOCIH, IPOXOKH) M «HHU3IINE» (0akTepuu W CHHE-3eJIeHbIe BOIOPOCIH).
Jlvme B 1930-x romax mociie HOBBIX OTKPBHITHH B CTPOCHHH KIIETKH (paH-
mwy3cknit Ouostor 3. IIaTTOH HPeUIOKMII TEPMHUHBI «3YKapHOTHD» M «IIPO-
KapHOTbD. OTCEKAIOTCA U MPUMUCHIBAEMBIE MUKPOOPraHU3MaM «yHUKaJIb-
HBIE» CBOWCTBA, OMHUM M3 KOTOPBIX ObIJa CIIOCOOHOCTH CaM03apOXKIAThCA.
Jpyrum ObUT UX TIIEOMOPQU3M, T. €. HepaclpocTpaHEeHHe Ha OakTepuil 3a-
koHa JImHHes 0 mocTosiHCTBE BUAOB. Ero nmosiBieHne ObII0 BBI3BaHO OeTHO-
CTBIO BHEIIHHMX (opM OakTepuil mpu OorarcTBe (GpU3NOIOTUIYECKUX M OHO-
XMMHYECKHIX CBOWCTB, OTYETr0 M Ka3aJoCh, YTO OJ(HA M Ta ke OaKTepwus Ipo-
SBISIET ce0s1 mo-pasHoMy. OcoOyio ponb B ONPOBEPKEHWH ITOH TEOpHH
takxke ceirpan @. Kon.

3onomoit eek muxkpoouonozuu. 1880-e nu 1890-e roapl 03HaMEHOBAIMCH
JUISE MUKPOOHMOJIOTHH BCIUIECKOM OTKpBITHI. Bo MHOrOM 3T0 OBIIO CBSI3aHO
¢ monpoOHOM pa3paboTkoil Merononoruu. [Ipexne Bcero, 31ech ciexyer
orMetnTh BKJIan Pobepra Koxa, cozmaBmiero B konme 1870-x — Hagaie
1880-x rof0B psi HOBBIX METOJIOB U OOIIMX MPUHIMIIOB BEICHHS UCCIIEI0-
BaTeNbCcKOM paboThl. [Tactep Mcnonp30Bai A BEIpAIMBaHUS MHKpPOOPTa-
HU3MOB XXHJKHE CPEABL, COAECPIKAIE BCE DIEMEHTHI, HAXOJUMBIE B XKHUBBIX
opranm3max. JKumkue cpenbl, ogHaKo, ObUIM HEAOCTATOYHO yAoOHHI. Tak,
CJIOXHO OBIJIO BBIJEIUTH KOJOHHIO, TPOUCXOSIIYIO OT OXHOH KHUBOH KIIeT-
KN («4ncTast KyJabTypa»), B CBS3H C YeM MOXKHO OBUIO M3y4aTh TOJIBKO 000-
ranieHHble caMoi Ipupo 0¥ KynbTyphl. Jlnmb B 1883 roxy O. Xpucrinanom
I'anceHOM OBLTa MONydYeHa TepBasi YUCTas KyIbTypa ApOXOKeH, morydeHHas
METOAOM BHCSUEH Kamau. TBepiple Cpeasl BIEPBBIE HCIOIb30BAIUCH IS
N3y4eHUsI TPUOOB, NP KOTOPOM HEOOXOJMMOCTh YHCTHIX KYIBTYpP TaKKe
Opu1a 0O6ocHOBaHa. st OakTepuii TBepabie cpeapl nmpuMmersia Kon Bo Bporr-
naBe 3uMoit 1868/69 roma, ogHako Tonpko B 1881 roxy Podept Kox momo-
JKAJI HA4aJlo IMMPOKOMY IMPUMEHEHHIO JKEIaTUHOBBIX U arapoBBIX IUIACTH-
HOk. B 1887 rony BBeJieHBI B IpakTUKy damku [letpu.

Koxy npuHaanexaT Takke 3HaMEHUTBIE TOCTYIaThI:

- BO30yauTenb 3a00eBaHus JOJDKEH PETYIISPHO OOHAPYXUBATHCS y TMa-
LUEHTA;

- BO30YIHTENh TOJDKEH OBITh BBIZIETICH B YHCTYIO KYJIBTYPY;

- BBIICTICHHBIN OPraHu3M JOJDKEH BBI3BIBATh y MOJONBITHBIX KUBOTHBIX
T€ K€ CHUMITTOMBI, YTO U Y OOJIBHOTO YeoBeKa.


https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F

OTH NPUHIUIBI OBUTH MPUHSATHL HE TOJIBKO B MEJUIMHE, HO U B DKOJIO-
THHU JUISl OIpE/IeSICHNs BBI3BIBAIOIIMX T€ WM MHBIE TPOIECCHl OPraHM3MOB.
Taxke Kox BBenm B mpuUMEHEHHE METOABI OKpacku OakTtepuii (paHee Hc-
MIOJIb30BaHHbIe B OoTaHMKe) 1 Mukpodororpadmio. [Tydnmukanuu Koxa co-
Jepkand B cebe METONMKH, HPUHATBIE MHUKpPOOMOJOTaMH BCETO MHDA.
Benen 3a HMM Hawanoch pasBUTHE M OOOramieHHe MeTonojoruu. Tak, B
1884 roxy 'anc Xpuctuan ['pam rcronb3oBan Meron auddepeHupyronie-
ro okpammBaHus Oakrepmii (Mmerox Ipama), C. H. Bunorpanckumii B
1891 rogy mpUMEHMI TEPBYIO 3JIEKTHUBHYIO Cperny. 3a CIEAYIOLIHE TOJbI
OBUIO ONMHCAaHO OOJBIIE BHUAOB, YEM 32 BCE NMPEAbIIYyIIEe BPEMs, BBIACICHbBI
BO30YIMTENN OIAaCHEWIINX 3a00JIeBaHMI, OOHAPYKEHBI HOBBIE IPOILECCHI,
MIPON3BOIUMEBIE OAKTEPHSMHU M HEN3BECTHBIE B IPYTMX APCTBAX MPUPOIHI.

Hugpexyuonnvie 3aboneéanus. B nzydcHne Ku3HEACITETPHOCTH MUK-
poopraHn3MoB ciexyer orMeTuTh Bkian Jlyn [Tactepa (1822—-1895). O xe
BMecte ¢ Pobeprom Koxom (1843—-1910) crouT B HCTOKax y4eHUsS O MHUK-
poopraan3Max Kak BO30yIUTeIIX 3a001eBaHHH.

DKonozun MuKpoopzanu3moe. JKOIOTHIECKYIO POIIb M MHOTrooOpasne
MHUKpPOOHOJIOTHYECKNX TPOLECCOB MOKA3ajdd TOJUIAHJICKMHA MHKPOOMOJIOT,
6orannk Maptus betiepunk (1851-1931) u pycckuii MUKpOOHOIIOT, OCHO-
BaTelb OKOJOTMM MHUKPOOPraHM3MOB M IIOYBEHHOH MMKPOOHOIOTHH
C. H. Bunorpanckwuii (1856—1953).

Omkpuvimue supycos. Hzyuenue oomena eeuyecme MuKpoopzanu3mos.
Texnuueckasa, unu nPOMbIULIEHHAA, MUKPOOUOIO02UA. TEXHUUECKAS MUK-
pobrosnorus u3ydaeT MUKPOOPTaHU3MBI, UCIIONb3YEMbIe B TIPOM3BOACTBEH-
HBIX TIpoIleccax C IIEIbI0 TOJYYCHHS Pa3IMYHBIX HPAKTUYECKH Ba)KHBIX
BEIIECTB: MHIIEBHIX NMPOAYKTOB, 3TAHOJA, IMIMIEPUHA, alleTOHa, OpraHnye-
CKHUX KHCIIOT U JIp.

OrpoMHBIi BKJIaJl B Pa3BUTHE MUKPOOHOJIOTUH BHECIH PYCCKHE M COBET-
ckue yuensle: M. Y. MeunukoB (1845-1916), JI. . VBanoBckmii (1863—
1920), H. ®@. I'amanes (1859-1949), JI. C. Uenxosckmii, C. H. Bunorpaz-
ckuif, B. JI. Omensacknid, 1. K. 3abonorusrit (1866-1929), B. C. byrkeBuy,
C. I1. Kocteraes, H. I'. Xomomuenit, B. H. [Hanomankos, H. A. Kpacwipau-
KOB, A. A. NimMeneukuit u ap.

Bonbmrast pons B pa3BUTHH TEXHUYECKONH MUKPOOMOIOTHUH TTPUHAUICKUT
C. II. KocterueBy, C. JI. VBanoBy u A. U. JlebeneBy, KOTOpBIE H3YydMIIN
XMMHU3M TIpOIlecca CHUPTOBOTO OpOKEHMS, BBI3BIBAEMOTo Jpoxokamu. Ha
OCHOBaHMHM HCCJIEJIOBAaHWH XMMHU3Ma OOpa30BaHMs OPraHMYECKUX KHCIOT
MUNenMantsHpIMK Tprbamu, nposeneHHbIM B. H. Kocteraessm u B. C. Byr-
kesrueM, B 1930 rogy B JleHuHrpane ObIIO OPraHW30BaHO HPOM3BOJCTBO


https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B4%D0%B5%D1%80%D0%BB%D0%B0%D0%BD%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA_(%D0%BF%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D1%8F)

JUMOHHOM KucinoTel. Ha OCHOBe M3ydeHUs 3aKOHOMEPHOCTEH pa3BUTHUSA
MOJIOUHOKHUCIBIX Oakrepmii, ocymiectBienHoro B. H. IlamomHnkoBeM 1
A. 5. Manretidens, B Hagane 1920-x ronoB B CCCP 6pu10 Oprann3oBaHo
MIPON3BOJICTBO MOJIOYHOM KHCJIOTHI, HEOOXOJUMOW B MEAMLIMHE s Jiede-
HUS ociaOJeHHBIX M paxuTHYHbIX Aereid. B. H. [IlanonmukoB u ero yueHu-
K1 pa3paboTainy TEXHOIOTHIO MOJYYEHHs alleTOHa M OYTHIOBOTO CHMpTA C
nomoipto Oaxrepuif, u B 1934 roxgy B I'posHOM ObLI myIIeH HEpBHIA B
CCCP 3aBop 1o BeITycKY 3THX pactBopureneil. Tpynst 5. SI. Hukuruacko-
ro nu ®@. M. UncrskoBa MOJOKWIN HAYAIO PA3BUTHIO MUKPOOMOIOTHUH KOH-
CEpBHOr0 MPOM3BOJCTBA M XOJIOJWIBHOIO XPAaHEHUS CKOPOMOPTSIIUXCS
MIUIIEBBIX TpoAyKToB. baronaps padoram A. C. Koponesa, A. ®. BoiiTke-
BHYA M MX YYCHHWKOB 3HAYMTEIHHOE Pa3BUTHE MOIydYHIa MUKPOOHOIOTHS
MOJIOKA U MOJIOYHBIX MIPOAYKTOB.

YacTplo TEXHHYECKOH MHKpPOOHOJIOTHH SIBIISIETCS] MHIIEBas MHKPOOWO-
JIOTWs1, M3ydalomasi Crioco0bI TOTYYSHNUS HUIIEBHIX MPOAYKTOB C HCIONb30-
BaHUEM MHKpOOpraHuzMoB. Hanpumep, Apoxoky NpUMEHSIOT B BUHOAEIHH,
MTMBOBAPEHUH, XJIEOONEUEHUH, CITUPTOBOM IPOM3BOCTBE; MOJIOYHOKHUCIIBIE
OakTepun — B TPOHM3BOACTBE KHCIOMOJOYHBIX MPOIYKTOB, CHIPOB, NPH
KBaIlIeHUN OBOILEH; YKCYCHO-KHCIIbIE OaKTepHH — B MIPOMU3BOJICTBE YKCYCa;
MHUIIENHAIBHBIE TPUOBI UCTIONB3YIOT UIS MOJMYYEHHs JIMMOHHOW M APYTHX
MUILIEBBIX OPraHMYECKUX KUCIOT U T. A. K HacTosmeMy BpeMeHH BBIIEIU-
JIMCh CTICIMATbHBIC pa3Aenibl MUIIEBOH MHUKPOOHWOIOTHU: MHUKPOOHOJIOTHS
JIPOXOKEBOTO M XJIeOOIIeKapHOTO TIPON3BOJICTBA, ITMBOBAPEHHOTO ITPOM3BO/I-
CTBa, KOHCEPBHOI'O MPOU3BOACTBA, MOJIOKA U MOJIOYHBIX MPOIYKTOB, YKCY-
ca, MSICHBIX 1 PBIOHBIX MPOIYKTOB, MaprapuHa M T. 1.

MeToab! ¥ eI MHKPOOH0JIOT HH.

K meronam ncenenoBanus T100BIX MUKPOOPTaHMU3MOB OTHOCSTCSL:

- MHKPOCKOIIUSI: CBETOBasI, (ha30BO-KOHTpACTHAs, TEMHOIOIbHAs, (Iryo-
PpECIIeHTHAS, IEKTPOHHAS;

- KyJIbTYPaJIbHBIN MeTO (0aKTEepHOIOTNIECKH, BUPYCOIOTHUECKHI );

- Ononormueckuii MeTo (3apakeHre JabopaTOPHBIX YKUBOTHBIX C BOC-
MPON3BEACHIEM MH(EKINOHHOTO IIPOIEcca Ha YyBCTBUTEIBHBIX MOJIETISIX );

- monekymsapao-renerndeckuit meron (ITHP, JHK- u PHK-30HIBI
U J1p.);

- CEpOJIOTHYECKHH METOI — BBISBICHHS AHTUTCHOB MHKPOOPTaHH3MOB
win aaTuten K HuM (MDA).

Lenb muxpobuonocuu — rIyodoKoe N3ydeHHe CTPYKTYpPhI M BaKHEHIINX
OMONIOTMYECKMX CBOHCTB MHUKPOOOB, B3aMMOOTHOIICHHUSI X C OPTraHU3MOM
YeJIOBeKa M )KUBOTHBIX B OINPEACICHHBIX YCIOBHAX MPUPOTHON U COIMAb-

10



HOHM CpeJibl, COBEPLICHCTBOBAHWE METOJOB MHUKPOOMOIOTMUECKOI JHarHo-
CTHKH, pa3padOTKa HOBBIX, OoJiee 3PPEKTUBHBIX JICUEOHBIX U MPOPIIIAKTH-
YECKHUX IIPETapaToB, peUIeHHE TaKOH BaXKHON MPOOJIEMBI, KaK JMKBHIAINS
U TIpeAyNpesKaeHre NHOEKIIMOHHBIX OO0Ie3HEH.

Kaaccndgukanusa MUKpPoOH0JI0rHYeCKUX HAYK.

MukpoOnosnorust npeAcTaBiIsieT co0OM IeNblii KOMIUIEKC Omooruye-
CKUX HayK, KOTOPbIE MOXXKHO KJIAaCCH(HIMPOBATH WIIN IO OOBEKTY H3yde-
HUSL, WIH 10 TIPUKJIaTHBIM [IEJISIM.

B 3aBUCHMOCTH OT 00BbeKTa M3Y4YeHHs Pa3INYaloT, IPEXIE BCETO,
00mIyl0 MUKPOOHOJIOTHIO M TaK Ha3bIBa€MbIE YaCTHbIE MHUKPOOHOJIOTH-
yeckue Hayku (0aKTepHOJIOTHS, MHKOJOTHS, NPOTO300J0TUs B BUPYCO-
JIOTHS).

1. Obwaa mukpobuonozus n3ydaer odmue 3aKOHOMEPHOCTH CTPYKTY-
Pl ¥ QYHKIIMOHUPOBAHUSI MUKPOOHO KIETKH.

2. bakmepuonozus W3ydaeT TPOKAPUOTHYECKHE MHUKPOOPTAHWU3MBI —
OaxTepuH.

3. Muxonozusa n3y4aeT MHKPOCKONMHMYECKHE TPHOKH (3TH MHKpOOpra-
HU3MBI SIBIISIFOTCS 9yKapUOTaMH).

4. IIpomo3oonozusn wW3ydaeT NPOCTEHIINX (KJIETKH KOTOPBIX, KaK U Y
TpUOKOB, IMEIOT SYKapUOTHUYECKUI TUIT CTPOCHHMS).

5. Bupyconozusa w3ydaeT MUKPOOPTaHW3MBI, NPEACTABISIONINE COOOM
HEKJIETOUHYIO (OpPMY )KU3HU — BUPYCHL.

[To nMpUKAaAHBIM HeJSIM M3YYSHUS Pa3IHyaroT MEAWIMHCKYIO, CaHH-
TapHYIO, BETEPUHAPHYIO, ITPOMBIIUICHHYIO, TIOYBEHHYI0, MOPCKYIO M KOC-
MHUYECKYI0 MUKPOOHOIOTHIO.

1. Meduyunckas MHUKpOOHOJIOTHS M3Yy4aeT MHUKPOOPTaHM3MBI, MMEO-
e MEANIMHCKOE 3HAYCHHE.

2. Canumapnas MUKPOOHONIOTHS HM3y4aeT MHUKPOOHOJIOTHYECKHE ac-
MEeKThl 0e30IacHOCTH dYeloBeka. Ee m3ywaroT Ha MeauKo-TpoQHIaKTH-
YeCKUX (CaHUTapHO-TMUTUCHHUYECKUX) (aKyIbTeTaX MEIHIIMHCKHAX BBICIIUX
y4eOHBIX 3aBEJCHUN. BBITYCKHUKH 3THX (DaKyJIbTETOB COCTABISIOT KOCTSK
COTPYIHHUKOB LIEHTPOB TMrHMEHBI U BIUASMUOJIOIMH (CaHHTAPHO-TUTHECHH-
YECKUX CTAHIIHN).

3. Bemepunapnaa MUKpOOHOJIOTHS M3y4aeT MUKPOOPTaHH3MBI, BBI3bI-
BAIOIIHE MATOJOTHYESCKHIE MPOLIECCHI Y dKUBOTHBIX.

4. IIpomvlunennaa MUKpOOUOJIOTHS 3aHUMAETCs BONPOCAMH HCIIONb-
30BaHHs MHKPOOPTaHH3MOB KaK HCTOYHHKOB ITONy9eHHS HEOOXOIMMBIX
BEIICCTB B MPOMBIIUICHHBIX MaciiTabax. Ha mpemnpusaTHsax MUKpOOHOIIO-
THYECKOH TPOMBIIUICHHOCTH IPOU3BOASAT aHTHOMOTHUKH, BUTAMHUHBI, aMH-
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HOKHCIIOTBI M JIpyrue OWOJIOTMYECKH aKTHBHBIE BemlecTBa. Kpome ToroO,
CHEMAINCTHl TPOMBIIUIEHHOH MHUKPOOHOJIOTHH pPabOTalOT B IHIIEBOH,
XMMHUYECKOH U IPYTHX OTPacisixX MPOU3BOACTBA.

5. Ilousennas MAKpOONOIIOTHS U3ydaeT MUKPOOPTaHU3MBbI, OOMTAIOIIIE
B M0YBE. DT MUKPOOBI UTPAIOT OOJIBIIYIO POJIb B KU3HH PACTCHUH.

6. Mopckaa MUKpoOHOJIOTHST HW3y4aeT MHUKPOOpPraHH3Mbl MHPOBOro
OKeaHa.

7. Kocmuueckan MAKpOOHONOTHSI M3yJaeT B3aMMOJICHCTBHE YeIOBEUe-
CKOT'0 OpraHH3Ma ¢ MHKPOOAMH B YCIIOBHSAX KOCMHUYECKOI'O TI0JIeTa, a TAKKe
3aHUMAETCs IONCKaMH MHUKPOOPTaHW3MOB BHE3EMHOT'O ITPOUCXOKICHHS.

CucremaTnka u KJiaccupukanusi MUKpPOOPraHU3MOB.

CucremaTka MUKPOOPTaHM3MOB KpaiHe clioxHa. MHOTHE MUKpOOpra-
HU3MBI MMEIOT OIMHAKOBBIE MOP(OIIOTHYECKHE TPU3HAKH, HO pa3luIHbIC
(u3HOIOrHYecKrue CBOMCTBA. DBOIIIOIMS MHOTUX MHKPOOPTaHM3MOB HEU3-
BECTHA, a POACTBEHHBIE CBS3M MEXAY HMUMHU 4acTo HesicHbl. Kpome TorO,
TIOHSTHE «BHI» JUII MHKPOOPTaHM3MOB JI0 CHX ITOp HE MMEET YETKOro OIl-
penenenusi. OOBIYHO K OMHOMY BHIY OTHOCAT MHKPOOPTAaHM3MBI, 00ia-
JIaronye o0muMH MOP(HOITOTHIECKIMHU 1 (PU3UOJIOTHYECKUMHU CBOMCTBAMH,
CXOJHBIE 110 aHTHT'€HHOH CTPYKType. B cpene oOutaHust MUKPOOPraHU3MBI,
COCTaBIISIFOIIME TAaHHBIA BHJ, BBI3BIBAIOT CXOAHBIE MPOIECCH B PE3YabTaTe
cBOeil xu3HeAeATeNnbHOCTH. HanMeHoBaHNE BUla Yy MUKPOOPTaHU3MOB Jia-
10T IO OMHOMHUHAJIBHOW (ABOIHOM) HOMEHKIIAType, MpeAaoxeHHoH JInHHe-
em B 1760 roxy. IlepBoe c10BO B Ha3BaHWM MUKPOOPTaHU3Ma O3HAYaeT Pojl
1 OOBIYHO SIBJISIETCS JIATHHCKUM, BTOPOE CIIOBO — BHJIOBOE Ha3BaHWE MHK-
poba. HanmeHoBaHME poAa MUIIETCS C MPONHMCHON OyKBBI, a BUJIOBOE Ha-
3BaHME — CO CTPOYHOM, Hampumep Bacillus anthracis — cnbupes3BeHHas
nasiovka, Bo30yauTeNh CHOMPCKOM s3BBI. Ipn HanmmcaHnm pomoBoe Ha3Ba-
HHE OaKTepHH MPUHATO COKpAIaTh 0 Ha4albHON OYKBEI, HanpuMep E. coli
(Escherichia coli) — xumeyHas najoyka.

B Ha3BaHUM MHKPOOPraHW3MOB MOTYT OBITH OTPAKEHBI NMEHA OTKPHIB-
IIMX UX Y4eHbIX. Tak, OpyLe/uibl onucaHbl aHITTMHCKUM YdeHbIM bprocowm,
nsMOmmu — pycckuM Bpadom JIsimOnmem. B decTh amMepHKaHCKOrO MHKpO-
6rnomora CanbMOHa Ha3BaH PO «CATBMOHENIIAY, HEMEIIKOTO YUSHOTo J1ire-
pHXxa — pof «3IIepuxua», SMoHcKoro Mukpoounonora llura — pox «mmren-
nma». VlHorma Ha3BaHWE MHMKPOOPTaHM3MOB CBSI3aHO C HAa3BaHHEM OpraHa,
KOTOPBIII OHM TTOpa)kaloT: HAlpHUMep, MEHHHTOKOKKH BBI3BIBAIOT HOpake-
HHE MO3TOBBIX 000JI04EK, THEBMOKOKKH — JITKUX W T. Jl. DT Ha3BaHMS HE
COTJIacyIOTCs € TIpaBUIaMH HOMEHKIATYPHI.

Cucmemamuxa — pactpeeieHne MIKPOOPTaHU3MOB B COOTBETCTBHH C
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UX MIPOUCXOXKIIEHHEM M OMOJIOTHYECKUM CXOACTBOM. CHCTEMaTHKa 3aHNMa-
€Tcsl BCECTOPOHHUM OINHUCAHUEM BHJOB OPraHU3MOB, BBISICHEHHEM CTEIIECHU
POZACTBEHHBIX OTHOIICHUI MEXy HUIMU U O0BEIMHEHNEM MX B pa3iMdHbIC
10 YPOBHIO POJCTBA KJIACCU(HUKAINOHHbIE SANHHIBI — TaKCOHBI. OCHOBHBIE
BOIIPOCHI, PEIIaeMbIe IIPU CHCTEMATHKE (TPH aclieKTa, TpU KUTa CHCTEMaTH-
K1), — KiIaccudukanms, naeHTUGHUKALUs 1 HOMEHKnaTypa. [pyrumu cio-
BaMH, OCHOBHAsI LIeJIb CHCTEMATHKU — HACHTU(UINPOBATE MUKPOOPTaHHU3M.
Knaccudukamms — pacripenenenue (00beIMHEHIE) OPraHU3MOB B COOTBET-
CTBHHM C MX OOIIMMH CBOWCTBaMH (CXOAHBIMH T'€HOTHUIIMYECKUMH H (heHo-
TUIMMYECKUMH PU3HAKAMH) TI0 Pa3JIMIHBIM TaKCOHAM.

Taxconomuss — Hayka O METOJax W IPHUHIOMIAX pacmpeneneHus (Kmac-
cudurkanmn) opraHn3MoB B COOTBETCTBHHM C MX Mepapxuel. Hambomee gac-
TO HCTIONB3YIOT CIENyIONe TaKCOHOMHYECKHE EAMHMIBI (TaKCOHBI) —
mramM, Buf, pox. Ilocienyromue Gonee KpymHbIE TAKCOHBI — CEMEHCTBO,
TIOPSOK, Kiacc. B COBpeMEHHOM MpEICTAaBICHUH 610 8 MUKPOOUOIO2UU —
3TO COBOKYITHOCTh MHKPOOPTaHM3MOB, MMEIOIINX OOIIee SBOIIONHNOHHOE
MIPOUCXOXK/ICHNE, OJMM3KHHA T'eHOTHUI (BBICOKYIO CTENIEHb I'€HETHYECKOW To-
MOJIOTHH, KaK IpaBmiio, 6oiee 60 %) m MakcuManbHO OIMM3KHE (GEeHOTHITH-
YecKue XapakTepuCTHKH. Hymepndeckas (IHCII€HHAs) TaKCOHOMHS OCHO-
BBIBACTCS HAa HUCIOJB30BAaHMHM MaKCHUMAJbHOIO KOJIMYECTBA COMOCTABIISEC-
MBIX MPU3HAKOB U MaTE€MAaTUYECKOM Y4ETE CTEINEHH COOTBETCTBUS. boib-
II0€ YHCIO CPABHUBAEMBIX (DEHOTHIMYECKHX IMPU3HAKOB W TNPHUHIMI KX
PaBHOM 3HAYUMOCTH 3aTPYJHSIIN KITACCH(DUKAIINIO.

Cucremarnka Mmukpooprann3mos 1o bepru (bepmkn).

PacnozHaBaHue MpOKapuOT MPOBOAUTCS MO YETBIPEXTOMHOMY OIpefe-
nmutento bepru, B KoTopoM 1apcTBO Procsaryote Ogpa3Aensercs Ha YeThI-
pe pasaena:

- TOHKOCTeHOYHbIe — Gracilicutes,

- TOJICTOCTEHOUHBIE — Firmicutes;

- IIUIIECHHBIE CTEHOK — Tenericutes;

- nedpeKTHBIE IO KJIIETOYHOH cTeHKe — Mendosicutes.

IIpu 5TOM B HEM BBIIENECHBI TPH KJIacca.

Knacc 1. Akmepuu-xemoopearnompoghei — NCTIONB3YIOT XUMHUYIECKUHA HC-
TOYHHK PHEPIMH U OPraHUYECKHE BEIIECCTBA.

Knacc 2. Puxxemcuu — BHYTPUKIETOUHBIE OAaKTEpUH-TIAPa3UTHI, KOTO-
pBI€ HE PACTyT Ha UCKYCCTBEHHBIX MMUTATENbHBIX CPEAAX.

Knacc 3. Muxonnazmet — 6akTepnu, TUIIEHHbBIE KIETOYHON CTCHKH.

Bakrepun-xemoopranorpodsl o Mop¢oiaornd u okpacke mo ['pamy
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TIOAPA3/ICNAIOTCA Ha 4eThlpe Mopdorpynmsl U Be xpomorpymnnsl. Cpenu
MOPQOTPYIIT BHIAEISAIOT:

1) mayouky ¥ KOKKH, 00pa3yrole 3HA0CIIOPHI;

2) CIIMPOXETHI;

3) crimpasieBUIHbBIE U N30THYTHIE OaKTepuH (CIUPHIUIBI U BHOPHOHBI);

4) aKTHHOMMIIETHI U POACTBEHHBIC UM BETBUCTBIC OaKTEepuH.

B cocraBe XpoMOrpym BBIICNSIOT TPAMIOIOXKHUTEIBHBIC U TPAaMOTPH-
LaTeNbHble a9pO0HBIE OAKTEPHH, PA3MHOXKAIOIINECS IPH IIHPOKOM JIOCTYTIe
Kucimoposa, (akylIbTaTUBHO-aHadpOOHbIE M aHa’3pOOHBIE, pa3BUTHE KOTO-
PBIX IPOUCXOJUT B OECKUCIIOPOIHON cpefie.

Ilpu uzyuenuu, udenmugukayuu u K1accupuKkayuu MuUKpoopzanu3mos
uawie ecezo uzyuarom cieoyloujue (2eHomunuueckue u henomunuueckue)
XapaKmepucmuKu:

1. Mopgponozuueckue — popma (puc. 1), Benmarnaa, 0cOOCHHOCTH B3aH-
MOPACHOJIOKEHUS, CTPYKTYpa.

BAaLNNEI KOKKIK CnuPUNNbI

Puc. 1. ®opMbl MUKPOOPraHU3MOB

2. Tunkmopuansusle — OTHOILICHNE K PA3IMYHBIM KPACHTEISIM (Xapax-
Tep OKpaIIMBaHUs), PeX /e Bcero K okpacke 1o ['pamy. Ilo stomy npusna-
Ky BCE€ MHKPOOPTaHU3MBI JIEJIAT Ha TPaMIIOJIOKUTENbHBIE U TPaMOTpPHIA-
TENbHBIC.

Mopomnorndeckre CBOMCTBAa M OTHOIIEHHWE K OKpacke mo I'pamy mo-
3BOJISIIOT, KaK NPABHIIO, OTHECTH M3y4aeMbIil MUKPOOPTaHHW3M K KpPYITHBIM
TaKCOHAM — CEMEHCTBY, POAY.

3. Kynemypansnbie — XxapakTep pocTa MHKPOOPTaHM3Ma Ha IHTATEIb-
HBIX Cpeniax.

4. Buoxumuueckue — criocOOHOCTh (PEPMEHTHPOBATH Pa3INYHBIE CYO-
cmpamoi (YraeBosibl, OETIKN ¥ aMUHOKHUCIIOTHI U Ap.), 00pa3oBBIBATH B IIPO-
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ecce KU3HEAEATEIbHOCTH Pa3INuHble OMOXMMHUYECKHE TPOAYKTHI 3a CUeT
AaKTHBHOCTH PAa3JIMYHBIX (DEPMEHTHBIX CHCTEM M OCOOEHHOCTeHl oOMeHa
BEIIIECTB.

5. Anmuzennsle — 3aBUCST IPEUMYIIECTBEHHO OT XMMHUYECKOT'0 COCTaBa
U CTPOGHMS KIJICTOUHOM CTEHKH, HAJM4Hs JKT'YTUKOB, KalCyJbl, pacrio3Ha-
I0TCS 110 CIIOCOOHOCTH MakpoOpraHusma (Xo3s1Ha) BEIpadaThIBaTh aHTUTE-
7ma u apyrue (opMbl HIMMYHHOI'O OTBETA, BBIBISIOTCS B MMMYHOJIOTHYE-
CKHUX pEaKmusx.

6. Quzuonozuueckue — crocoOBl YTICBOAHOTO (ayTOTPOQBI, TEeTepo-
TpodbI), a30THOTO (AMHUHOABTOTPO(EI, aMHHOTETEPOTPOGBI) U APYIUX BH-
JIOB MMUTAHUS, TUN AbIXaHus (a3poObl, MUKpoaspodmitsl, GaxkyrIbTaTHBHbIE
aHadpoOBI, CTPOTHE aHAdPOOHI).

7. Iloosusicnocmo u munsvt 08udCeHUA.

8. Cnocoonocmu Kk cnopoobpazosanutro, xapaxkmep cnop.

9. Uyecmeumensnocms Kk 6akmepuogazam, pacomunuposanue.

10. Xumuueckuii cocmae KiemouHnvlx CmeHOK — OCHOBHBIE caxapa U
AMHUHOKHCIIOTBI, JINMTUTHBIN 1 )KUPHOKHCIIOTHBIN COCTaB.

11. Beakosstit cnekmp (TIOMUTICTITHIHBINA TPOQUIIB).

12. Yyecmeumenvnocme K aGHmMUOUOMUKAM U Opyzum J1eKapcmeeH-
HblM npenapamam.

13. I'enomunuueckue (MCTIONB30BaHNE METO/I0B TEHOCHCTEMATHKH).

Kaacendukanus MUKpOOPraHu3MoB.

Knaccudukanms MEKpOOpraHu3MoOB (KOPHEBOH TaKCOH) — 3TO pacrpe-
JieTIeHne MUKPOOPTaHM3MOB 10 CXOIHBIM MM OTIMYHUTENIbHBIM MPU3HAKAM
B YHOPSZIOYEHHbIE TPYIIIIHL.

Knaccudukanmss MHKpOOpPraHW3MOB SBISIETCS OJHMM W3 Hamboiee
CIIOXHBIX pa3enoB MUKpoOHomoruu. Yem IoiHee HallW CBEACHUS 00 op-
TaHU3Max, TEM TOYHEE MBI HX KIACCH(DUIINPYEM.

CoBpeMeHHas KIacCH(UKanNs MUKPOOPTraHU3MOB IIOCTPOEHA T10 Hepap-
XWYECKOMY MPUHLHMIY. Pa3nuuHble ypoBHH HepapXxuu (TaKCOHOMHYECKHE
KaTeropuH, Psabl, paHTH) UMEIOT COOCTBEHHBIC Ha3BaHMA (OT BBICHIMX K
HUBIINM): APCTBO, OTAEN, KIIAacC, HOPSAIO0K, CEMEHCTBO, pos, BuA. [IpunsTo,
9TO 000N KOHKPETHBIH MHKPOOPTaHW3M JOJDKEH ITOCJIEAOBATENBHO IPH-
HaJUIeKaTh KO BCEM CEMH KaTErOpHsIM.

MapctBo (1atT. regnum) — 3TO MepapxuyecKas CTYINECHb HaAyYHOM Kiac-
cu(uKamyu MHKpOOPTAHU3MOB, TAKCOH CAMOTO BBICOKOTO YPOBHS CPEAH
OCHOBHBIX. VICTOpMYECKHM BBIACIAIOT MATH IIAPCTB KHMBBIX OPraHH3MOB:
JKUBOTHBIE; PACTEHUSL; TpuOBI; Oakrepun; Bupycel. C 1977 roga k HUM mpu-
COCIMHEHBI eIle ABa IapcTBa: NmpoTucThl, apxen. C 1998 roma BeImENsIOT
€IIIe O/THO IIAPCTBO: XPOMHUCTBHI.



Otnen (nat. dvisio) — OMMH N3 BBICIINX PAHTOB TAaKCOHOMHYECKOH He-
papxuu B MUKPOOHOJIOTHH. B Bepapxun TaKCOHOMUYECKUX KaTeropuii oT-
JleTl HaxOAWTCS BBIIIE Kjlacca M HIDKE LapcrBa. HasBaHms OTHENOB, Kak U
Ha3BaHUS JIPYTHX TAaKCOHOB, PAHT KOTOPBIX BBIIIE Pojia, SIBISIOTCS YHHHO-
MHUAJIBHBIMH, T. €. COCTOSIT U3 OJJHOT'O CJIOBA — CYIIECTBUTEIHBHOTO WM IPHU-
JIaraTenbHOr0, MCIIONB3YeMOro KaK CyHIECTBUTEIFHOE, BO MHOXXECTBEHHOM
YHCIIe, HAIINCAHHOTO C 3arJIaBHON OYKBBI.

Knacc (nar. classis) — onuH U3 OCHOBHBIX PAaHTOB MEpapXHIECKON Kiac-
cudukamy B OMOIOTHUECKON cucTeMaTike. B mepapXxnu cucreMaTnaecKux
KaTeropuil KJIacc CTOUT HIDKE OT/IeNia | BhIIIe Mmopsaka. HazBaHus Kiaccos,
KaK ¥ Ha3BaHUS JPYTUX TAaKCOHOB, PAHT KOTOPHIX BBIIIE POAA, SIBISIOTCS
YHUHOMHAJIbHBIMU.

Iopsnok (;ar. ordo) — ogWH W3 OCHOBHBIX PAaHIOB HEPapXWIECKON
kinaccudukanuu. B mepapxwm cucTeMaTHYeCKHX KaTerOpHil CTOWUT HIDKE
KJlacca ¥ BBIIIE ceMeiicTBa. B GakTepronornu 1y Ha3BaHWS MOPSIKOB HC-
MOJIB3YETCs] CTaHAAPTU3NPOBaHHOe OKOHuUaHWe — ales. Kapn JlunHel BBHI-
CKa3aJl MHEHHE O TOM, YTO IIOPSIOK €CTh MOAPa3/ieNIeHNne KI1acCOB, BBOIM-
MO ISl TOTO, YTOOBI HE Pa3TpaHMYMBATEL POJIBI B YMCIIE OOJBIIEM, YEM UX
JIETKO MOXKET BOCIIPUHSTD PazyM».

CewmetictBo (y1aT. familia) — ogMH U3 OCHOBHBIX PAHTOB MEPapXHUIECKOH
KiaccuuKkanuu B OMOJOrMYEecKON cucTeMartrke. B mepapxum cucremaTn-
YECKHX KaTeropuil ceMeiHCcTBO CTOMT HIDKE MOpsaKa W BeIe pona. Hassa-
HUS CeMEHCTB 00pa3yloTcs 10 MPaBUiIaM, PEryIUPYEeMbIM MEKTYHAPOIHBIM
KOJIEKCOM HOMEHKJIaTypbl OakTepmii. HazBanue cemeiictBa oOpasyercs oT
Ha3BaHUS TUIOBOTO POAA, K OCHOBE KOTOPOTO NOOABISETCSI CTAaHIApTHOE
OKOHYaHHE aceae.

Pon (nmat. genus) — onuH W3 OCHOBHBIX PaHTOB MEPAapXMUYECKOW KIIaCCH-
¢uKanuu B OMONIOTHMYECKOH cucTeMaTHKe. B mepapxuu cucreMaTHYeCKuX
KaTEeropuil poji CTOMT HIKE CEeMEHCTBA M BhIE BHIa. HaydHoe Ha3zBaHHe
pola YHHHOMHAIBHO, T. €. COCTOMT U3 OJHOTO cioBa. Komexcrl Ononorunye-
CKOM HOMEHKJIATYPHI TPEOYIOT, YTOOBI 3TO CIIOBO OBLIO MO (opMe JTaTHH-
CKHUM, T. €. OBUIO HamMcaHo OyKBaMH JIATHHCKOTO an(aBuTa U MOJINHIOCH
NpaBWwIaM JIATHHCKO# rpamMaTuki. Ha3BaHue popa paccMaTpHBaeTcs Kak
UM CYIIECTBHTEIFHOS B €IMHCTBEHHOM YHCIE M IHIIETCSA C 3ariaBHON
OykBbL. [Ipyrux orpaHH4YeHH{ HET, MOITOMY Ha3BaHHEM POAa MOXET OBITh
KaK CJIOBO, 3aMMCTBOBaHHOE U3 KJIACCUUCSCKOU JIATHIHHU, TaK U JIATHHU3UPO-
BaHHOE CIIOBO W3 JIFOOOTO s3bIKa (Wamie BCEero M3 JpeBHerpedeckoro). He-
PEIKO Ha3BaHUE POJa SBISCTCS CIOBOM, O0pPa30BaHHBIM OT (paMIIIMH WITH
nmenu (Hanpumep, Escherichia — or mmenn ydeHoro Omepuxa). OT ocHO-
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BBl POJIOBOTO Ha3BaHUsI 00pa3yloTCs Ha3BaHUsI TAKCOHOB TPYMIIBI CEMEHCT-
Ba. I[IpaBmia oOpa3oBaHus M NPUMEHEHUS POJOBBIX HAa3BaHMH yCTaHABJIH-
BalOTCS NpaBWIIaMH, 3a()UKCHPOBAHHBIMHU B MEXIIyHApOJHOM KOJEKCE HO-
MEHKJIaTyphl OaKTepHid.

Bupn (n1a1. species) — 3T0 TAKCOHOMUYECKasi, CUCTEMaTHIECKast ANHMIIA,
rpynma ocobeit ¢ ooummMu Mopdopr3n0IOrHIecKMMU, OHOXUMUYECKUMHU U
MIOBE/ICHYECKUMH TIPU3HAKaMHM, CIIOCOOHAs K B3aWMHOMY CKPEIIMBAaHHIO,
JIAIONIEMY B PSIy TTOKOJEHHUH IUIOZOBHTOE TOTOMCTBO, 3aKOHOMEPHO pac-
MIPOCTpaHEHHasl B Ipejenax ONpeAe]IeHHOro apeajga W CXOAHO M3MEHSIO-
IIasics oA BIMsIHAEM (haKTOpOB BHEMIHEH cpensl. Bua — peanbHo cymect-
BYIOIIAs €MHUIA XUBOTO MHPA, OCHOBHASI CTPYKTYpHAsI €MHHIA B CHUCTE-
Me OpraHm3MoB. B Kiaccu¢ukamu MHKpPOOPTaHH3MOB IpoOiemMa BHUIa
SIBIIIETCA CaMOM Ba)KHOW M TpyAHOH. be3 omperneneHus Buaa HENb3s CTPO-
UTh Knaccupukanuio. Bug — COBOKYITHOCTh MHUKPOOPTaHW3MOB, MMEOIINX
€IMHOE MPOMCXOKICHUE W T€HOTHUII, CXOJHBIE MOP(OIOTHIEeCKHe U OHoIIo-
THYecKHe cBoicTBa. Buy y Gaxrepuii onpenensiercs CyMMON pa3HOOOpa3HBIX
NIPU3HAKOB U CBOMCTB M MPEJNCTaBIsIET COOOH MPOIYKT 3BOJIONWH JKHBOH
MaTepHH, NMEFOLIHNI CBOIO UCTOPHUIO Pa3BUTHS, (OPMHUPOBAHMS M CTAOMIN3a-
IINH B PE3yNIbTaTe IPUCIIOCOOIEHHS K YCIOBHUSM CYIIIECTBOBAHHSI.

YncTast KyabTypa — 3TO COBOKYITHOCTh OJHOPOIHBIX MHUKPOOPTaHW3MOB,
BBIJICTICHHBIX HA THTATEIBHOM Cpefie, Ul KOTOPBIX XapaKTEpHO CXOJICTBO
OHMOTIOTMYECKHX CBOMCTB.

lTamMmm — ymcTas KyabTypa MUKPOOPTAaHW3MA, BBIJETIEHHAS W3 Omperie-
JICHHOTO MCTOYHMKA M OTIIMYAIOIIASICS OT IPYTUX MpeCTaBUTENEeH BUIA.

Ki10H — COBOKYITHOCTH TOTOMKOB, BBIPAIIIEHHBIX M3 €IHHCTBEHHOH MHUK-
POOHOI KIIETKH.

B coBpemeHHBIX KinaccH(UKAIMAX MCIONIB3YIOT JI000H MPHU3HAK, JIUIIb
OBI OH BBIIEISUICS M AaBaJl BOSMOKHOCTD PACHO3HATH U3y4aeMBbIii MUKPOOP-
TaHU3M.

CpaBHUTENBHO HOBBIM SIBIISIETCS MOHSTHE HAOyapcmed, W ONOJIOTH-
YECKOT0 JIOMEHA.

Ono Ob110 Tpeokeno B 1990 rogy Kapnom Bése u BBeno pasnenenue
Bceit OmoMacchl 3eMII Ha TPH JOMEHA:

1) sykapuoTsl (IOMeH, OOBETUHUBIINN BCE OPTaHU3MBI, KIETKA KOTO-
PBIX comepar sapo);

2) GakTepum;

3) apxen.

Ha ocHOBaHWM 0COOCHHOCTEH CTPOEHUS MHUKPOOPTAaHW3MOB W APYTUX
OJHOKJIETOYHBIX HX Pa3feIIOT Ha ABE YETKO Pa3IMYArONINEcs] TPYIIIbI:
9YKapUOTHI ¥ IPOKAPHOTHI.
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Dykapuompl — BBICIIE MHUKPOOPTaHU3MBI, WM NPOTUCTHI. KiteTkn nx
10 CTPOCHMIO CXOJHBI C PACTUTEIBHBIMHU M KUBOTHBIMHU KileTkamu. K syka-
pHOTaM OTHOCST BOAOPOCIH, TPUOBI M pocTeHmX. B kieTkax aykapuoToB
nmeercs AU GepeHINPOBAHHOE SIPO, OTTPAaHWYEHHOE OT NUTOIUIA3MBI
sepHoil MeMOpaHoi. BHyTpu sipa HaxoquTcest HAOOP XPOMOCOM, KOTOPEIE,
yZIBaWBasCh B IpOLECCEe ACIECHUS — MUTO3a, IEPelaloTcsl JOUSPHUM KIIET-
KaM. B 1muTomnna3zme 3ykaproTOB MMEIOTCSl pa3BUTasl SHAOMIa3MaTHIECKas
CeTh, MPOUCXOMAIIAs U3 IUTOIUIA3MaTHIECKO MeMOpaHbI, a TaKXKe MHUTO-
XOHJPHUH U Pa3NUIHbIC OPTaHEIUTBI — IUIACTU/IBL.

IIpoxapuomul — HU3IINE TPOTHCTHL. K HIM OTHOCATCSI OaKTepuu U CHHE-
3eJIeHble BOJOPOCH. [IpOKapHOTHI IO CBOEH CTPYKTYpe PE3KO OTIIMYAIOTCS
OT BCEX OCTAJbHBIX JKUBBIX OPTaHM3MOB. B KIIETOUHOH CTEHKE MpoKapHo-
TOB OOHApY)KEHBI NMENTHUAOTINKAHBI (TJIMKOIPOTENAbI), HE BBIABICHHBIC B
COCTaBE KJIETOK 3YKapHOTOB. S1Ipo MpoKapHOTHIeCKON KiIeTKH He mudde-
PEHIIMPOBAHO: Ae30KcuprOoHykienHoBas kuciora (JJHK), cocraBnsromas
XpOMOCOMY, CBOOOZHO TOTPYKEHa B IMTOILIA3MYy, sAepHas 00O0JI0YKa OT-
CYTCTBYET. DHAOIIa3MaTHIEeCKas CETh pa3BHTa c1abo0, MOITOMY JIeJICHNE Ha
«OTCEKM» B IIUTOIIIIa3Me HE BBIPAYKEHO.

Jlo cux mop enuHas MEXIyHapoaHas KiacCH(UKAIMs MHKPOOPTaHW3-
MOB OTCYTCTBYyeT. I'puObI, mpocTeiiie 1 BHPYCHl HMEIOT CBOIO OIpee-
JICHHYIO KJacCHU(UKaIHio, KOTopasi OyAeT M3JI0KeHA B COOTBETCTBYIOIIMX
paznenax. CyIIecTBYIOT TakKe pas3iIMYHbIE CXEMBbI KilaccupuKamui Oaxre-
puii M cHHe-3eNeHbIX Bojopocield. B HacTosmee Bpems Bce Oombliiee mpu-
3HaHWE ModydaeT cucremarnka bepmku, m3noxkenHas B «Ompenenurene
Gaxrepmii», mocineqHUi pa3 m3naHHoM B 1974 roxy. B Hem ommcaHo u cuc-
TemaTusnpoBaHo Oosee 1500 BHIOB MHUKPOOPTaHW3MOB, OTHOCSIIUXCS K
MpoKaproTaM. MHKpPOOPraHN3MBbI, OTHOCSIIIHECS K MPOKapHoTaM, B OIIpe-
nenutene bepmku paszaencHbl Ha Ba OTIeTA:

1-it otnen: yuanobakmepuu, A CUHE-3€JICHBIE BOIOPOCIH, — (OTO-
TpodHBIE ((HOTOCHHTE3UPYIOIINE) OpraHu3Mbl. POTOCHHTE3 OCYIIECTBIISIOT
C BBIZCNEHHEM Kuciopona. Hekoropsle nmmaHOOaKTepHH OIHOKIETOYHBIC,
JIpyrHe MHOTOKJIETOUHBIE, 00pa3yloT NPOCThIE WM BeTBsuecs HUTH. [{na-
HOOAKTEpUH NPHBJICKAIOT BHUMAHHWE YYCHBIX KaK MPOAYLEHTHI MHUIIEBOIO
Oenka;

2-ii oTHen: faxmepuu. ITOT OTALN pa3zaeciicH Ha 19 wacmei, Kaxnas
13 KOTOPBIX JEIHUTCS Ha MOPS/IKH, MOPSIKU — Ha ceMelicTBa, cemeiicTBa —
Ha pOJIBI, POJIBI — HA BHJIBL.

Yacts 1. Domompognviebaxmepuu (HOTOCUHTEIUPYIOMIKE). ITO Tpe-
HMMYILIECTBEHHO BOJHBIE OaKTEpHH, UMEIOIINE KIETKH Pa3INIHON (HOpMBI.
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B xnetkax comepikarcs 0akTepHOXIOPO(GMIIIBI 1 KapOTHHOMTHBIE MU' MEH-
TI. K hoToTpOopHBIM GakTepusiM OTHOCSTCS IypITypHBIE OaKTEpUH U 3ejIe-
HBIE cepoOaKTepHu.

Yacte 2. Cronvzauwjue o6axkmepuu. Taxue OaKTepuM NEPEIBUTAIOTCS
IyTeM CKOJbKeHus (mon3atormue). Ckomnb3simiue OakTepuu AeNAT Ha 06d
nopsioKa:

- Mukcobakrepun (Myxobacterales) — 3T0 nano4ku, oOpas3yIomuUe ILI0-
JIOBBIE TeJla — CKOIUICHNUS KIIETOK, 3aKJIIOUCHHBIX B cin3u. Kilerkn B mroo-
BBIX TeJlaxX IepexofiT B MOKOSIIEECS COCTOSIHHE — MHKCOCIIOPBL. MUKCOo-
0aKkTepuH )KMBYT B OCHOBHOM B IIOYBE, Ha Pa3JIararomieMcsl pacTUTEILHOM
MaTepuae;

- mutodaru (Cytophagales) — 0THO- 1 MHOTOKJICTOYHBIC MTAJOYKH ¥ HU-
Tu. IIogoBeIX Tenm He 00pa3yloT. DTO NMPEeNMYIIECTBEHHO BOJHBIE OakTe-
pHH, HO XKHBYT OHH U B TTOYBE.

Yacte 3. Xnamuoobaxkmepuu. B oCHOBHOM 3TO OakTepHH C YEXJIOM
WIN «BIIATJIMIIEM», KOTOPBIE MOTYT CO/EpXaTh OKHCh MapraHia WIn
OKHCIIBI JKeJie3a. XJIaMHUI00aKTepiuH MOTYT OBITh B BHJIE OJMHOYHBIX KIle-
TOK WJIM HATEH, TTOJIBIKHBIMHM JINOO MPHUKPEIUIEHHBIMU K cyOcTpary. XKusyT
OHH B BOJIOEMax, BCTPEYAIOTCS B TTOYBE.

Yacrte 4. Iloukyrowueca u (unu) cmeodenvkogvie daxmepuu. K s>toit
TpyNIIe OTHOCAT OaKTepHH, pa3MHOXKAIOIINECS] TOYKOBAaHUEM; OHH 00pa3y-
10T CTE€OENbKN WM TOYKH M cTedenbku. B aTy rpymmy BKIIIOYalOT HOBBIE
Bubl OakTepuii ¢ BhIpocTamMu-npoctekaMu. IlInpoko pacrpocTpaHeHBI B
MIOYBE M B BOJJOEMaX.

Yacrte 5. Crnupoxemst. D10 TOHKHE, THOKHE, CIIUPAILHO U3BHUTHIE Of-
HOKIICTOYHBIC Oaktepuu HOH oT 3 1o 500 mxMm. McTuHHas KieTo4HAs
CTEHKa y HUX OTCyTCTBYyeT. OHM MOJBIIKHBI, SHIOCHOp He oOpasyror. He-
KOTOpBI€ BU/IBI NATOTCHHBI, BBI3BIBAIOT 3a00JIeBaHUs YenoBeka (cudmuimc,
BO3BPATHBIA TH().

Yacrtp 6. Cnupansnsie u uzoznymeule 6axmepuu. ITo CUpalbHO U3BU-
ThIC MAJIOYKH C OJHUM WIM MHOTMMH BUTKaMH. OHU IOIBMKHBI, HMEIOT
KT'yTHKH. B OCHOBHOM 3TO campo(UTHI, BCTPEYAIOTCS MApasHThl M MaTo-
TEHHbIE BUJIBL.

Yacrte 7. I'pamompuyamenvuvie aipodnvie nanoyku u KOKKU. ITO
MIPEUM YIIIECTBEHHO NPSMBIC MJIM W30THYTHIC MTOBIPKHBIC MTAJIOYKH C TOJISIP-
HBIMH JKT'YTUKaMH, UIMEIOTCs 1 HeroBIKHbIe. 11Inpoko pacnpocTpaHeHb! B
NIPUPOJE, CPEeAW HUX CYHIECTBYIOT BHbI, ITATOr€HHBIC JUI PAaCTCHHH.
K a10ii rpymme oTHOCATCS MHOTHE OAKTEPHH, SBISIOMINECS BO30YIUTEISIMU
MIOPYH MUIIEBIX MPOIYKTOB.



Yacrte 8. I'pamompuyamenvnvie hakyromamueno-anapoonvie na-
aouku. OHU MOTYT OBITH TOJBIDKHBIMM (TIEPUTPUXH) M HETIOJBIKHBIMH,
IIMPOKO pacnpocTpaHeHsl. HekoTopeie OakTepnu 3TOH rpynisl (cemeiicTBa
Enterobacteriaceae) SBIAIOTCS OOBIYHBIMU OOUTATEIIIMHU KUIIICYHAKA YEITO-
BEKa W JKUBOTHBIX; JPYrHe — BO3OYIUTEISIMA MH(EKIIMOHHBIX KHIICYHBIX
3aboneBannii (nu3eHTepun, OprourHoro Tuda, mapatuda); ectb U Bo30yIu-
TEJN MUILEBBIX OTPaBICHNH (CaIbMOHEILIBI, IPOTEN).

Yacte 9. I'pamompuyamenvusie anaipoonvie dbaxmepuu. 310 OAHO-
THUITHBIE WM ITICOMOP(HbIE MATO0YKH, HENOABIKHBIE WIIM NOJABWKHBIC, HE
oOpa3zyror crop. MIMerorcsi maToreHHble BU/IBI, BHI3BIBAIONINE THOWHBIE WITH
TaHTPEHO3HBIE MH(EKIINH.

Yacrtp 10. I'pamompuyamenvhuvie KOKKU u Kokkodayunipl. Kinetku
Takux OakTepuil cepruuecKre, MHOTAA B BUAE Nap WM CKOIUICHHH, HENo-
BIDKHBI. BeTpedaroTest BUIIBI, TATOr€HHBIC TS YEIOBEKA U JKUBOTHBIX.

Yacrs 11. I'pamompuyamensusie anaipoonvie kokku. KoKk 00bIIHO
00pa3yroT mapel, HO OBIBAIOT U OJXMHOYHBIMHM, U B BUJE LEMOouku. JKUBYT B
IIUIIEBAPUTEIHLHOM TPAKTE YEIOBEKa U KMBOTHBIX. HermaToreHHsI.

Yacrtp 12. I'pamompuuyamenvnvie xemoaumompoghuvie oOaxmepuu.
OTO NaJOYKOBHIHBIE, JIUIMICOBHIHBIE, cepriecKkue KIeTKH Oe3 3HAo-
CHOp, MOABW)KHBIE W HEIMOJBIDKHBIE. DHEPIUI0 OHHM IIOJIy4aroT 3a CYeT
OKHCIJICHHSI aMMHaKa WM HUTPUTA, 33 CUET OKUCIICHUS Cephl WIIH €€ COe/Iu-
HeHUH, yriaepo GUKCHPYIOT U3 yriIeKUciIoro rasa. JKuByT B 1o4Be, B BOJIE.

Yacts 13. Memanoopasyouwue d6axkmepuu. ITO NAIOYKH WIN KOKKH,
TIOZIBY)KHBIC W HETIOJBIDKHBIE, TPAMITOIIOKUTEIIBHBIE U TPAMOTPHUIIATEIbHBIC.
Criop He o6pa3ytor. OHn aHa3poOsl, 06pasyroT MetaH. LlIupoko pacmipocrpa-
HEHBI B IPUPOJIE.

Yacts 14. I'pamnonoxcumensvhusvie kokku. Kietkn 3tux Oakrepuii cde-
pHUYecKre, JESATCS B OJXHOM M HECKOJBKHUX IUIOCKOCTSIX ¢ 00pa3oBaHUEM
MIPAaBWIHHBIX WA HETPABUIILHBIX TPYIII, IENOYeK, MmakeToB u aAp. OHu as-
poObl1, hakynbTaTHBHBIE aHA3POOBI MM MUKpoaspoduisl. lInpoko pacnpo-
CTpaHEHHI B Ipupozae. MHorue u3 HUX (pasinyHble MUKPOKOKKH) SIBJISTFOTCS
BO3OYIUTENSIMH TIOPYH THIIEBBIX NMPOIYKTOB, HEKOTOPBIE CTA(MIOKOKKH
MOTYT Pa3BUBAThCS Ha IMUIIEBHIX MPOMYKTaX, BRIPA0ATHIBATH TOKCHYCCKUC
BEIIECTBA M BBI3BIBaTh OTpaBieHHs. K 3Tol rpymnme OakTepuii OTHECEHBI
TAKKE€ MOJIOYHOKHCIIBIE CTPENTOKOKKH, HCIIOJIb3YeMble B TEXHOJIOTHHU TIPO-
M3BOJICTBA KMCIIOMOJIOYHBIX U IPYTUX HPOAYKTOB IEpepabOTKH MOJIOKA.

Yacrs 15. Ilanouku u xokku, oopasyroujue 3H00cnopsl. bonbIMHCTBO
MAJIOYCK TPaMIIOJIOXKHUTEIBHBI, TTOABIXHBI, UMCIOT JIaTepallbHbIC WIIN IIe-
PUTPUXHAIBHBIC XKTYTHKA. DTH OakTepuu — a3poObl, aHadpoObl, GaKyibTa-
TUBHBIE aHAdPOOBI; MHOTHE SIBISIIOTCS BO30YIUTENSIMHM TOPYM IHIIEBBIX
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npoaykToB. CyIIECTBYIOT TaTOTEHHBIE BU/IbI, KOTOPHIE MOT'YT IIEpeIaBaThCs
yepe3 MHUIIEBIe POLYKTHI U BBI3bIBATH 3a001eBaHMs (cnOUpCKas s138a) Win
orpasienus (0oTynn3m).

Yacrtb 16. I'pamnonosicumensvhnvie acnopozenHvlie Naai04KOGUOHbIE
0axkmepuu. DTO TIPSMBIC WIM W30THYTBHIE MAJIOYKH, BCTPEUAIOTCS OIUHOY-
HBIE ¥ B LIeNOYKax. HemoaBmkHbIe 1 oABWXKHEIE. B 3Ty rpynmy 6akrepuit
BKJIFOUCHBI MAJIOYKOBUAHBIE MOJIOYHOKHUCIIBIE OAKTEPHH, KOTOPBIE IIUPOKO
pacIpocTpaHeHbl Ha THIIEBBIX NPOIYKTaX M MOTYT BBI3BIBATH MX HOpYY.
MsHorue u3 06akTepuii 3TOH TPYIBI UCTIONB3YIOTCS B TEXHOJIOTHH TIPHTO-
TOBJICHUSI TECTa, KUCIOMOJOYHBIX IPOAYKTOB, CHIPOB W [UISi KBAIICHHS
OBOILIEH.

Yacrtp 17. Akmunomuyemut u poocmeennsvie op2anuzmul. K HuM ot1-
HOCSIT KOpuHE()OPMHBIE OAKTEPUH, NMPOMMOHOBOKHUCIBIE OaKTEepUu M aKTH-
HOMHIETHI. bakTepru 3TOH rpynIsl MaJIOYKOBUIHBIC, YaCTO HETIPaBUILHOM
¢dop™mel, 00pa3ytoT rudsl. HexoTopble akTHHOMUIIETHI PACTYT B BHZE TOH-
KHX BETBSIIUXCS HUTEH, 00pa3yromux MULEINH, pa3MHOXKAIOTCS CIIOPaMH,
pa3BUBAIONIMMHUCS Ha BO3YIIHBIX BETBSIX MHIENUSA. YacTto OKpalieHbl B
pasnble 1Bera. lllmpoko pacmpoctpaneHsl B mnpupone. Berpewarorcs Ha
MUIIEBHIX MPOIYKTaX W MOTYT BBI3BIBATH MX IIOpUY; HNPH 3TOM NPOIYKTHI
MIPUOOPETAIOT XapaKTepHBIH 3eMIINCTHIN 3anmax. CymecTBYIOT BHJIBI, MATO-
TeHHbIe JuIsl 4esioBeka (nudrepuiiHas u TyOepKyne3Has MaJIOYKH) W IS
pacteHuii. MHOTHE BUIIBI aKTHHOMHIIETOB SIBIISTIOTCSL TIPOAYLIEHTaMHU aHTH-
OMOTHKOB, ITOJIy4aeMbIX B IPOMBIIIIICHHOM Maciiraoe.

Yacrs 18. Pukkemcuu. ITO NaTOYKOBUIHBIE U KOKKOBHIHBIE MUKPO-
oprann3Mbl. OHM HEITOJBIDKHBI, TPaMOTPHLATENBHBI, CIIOp HEe 00pa3yloT.
SBnsAOTCS BHYTPUKJICTOYHBIMHM TIapa3suTaMH. Pa3MHOXKAIOTCS JIeleHHEM
KJIeTOK. HekoTopble BRI3BIBAIOT 3a00I€BaHMs JKUBOTHBIX M YeJIOBeKa (ChII-
HOH TH(, Ky-uxopanka). [lepeHOCUMKaMn PUKKETCHH B OCHOBHOM SIBJISI-
10TCS OECIIO3BOHOYHBIC KUBOTHBIE (BIIH, OJIOXH, KIICIIH).

Yacrsb 19. Muxonnazmer. KiteTku 3TUX OpraHu3MOB HE UMEIOT KJIETOY-
HOM CTEHKH, HOKpBITHl JIMIIb TPEXCIOHHOW MmeMOpaHoi. Kierkm odenn
MEJIKHE, WHOTJa YIbTPAMHKPOCKOIMYECKUX pa3MepoB (okomo 200 HM),
ruieoMopdHsIe (pa3Hoo0pa3HON (OPMBI) — OT KOKKOBHIHBIX 10 HUTEBHUJ-
HbIX. Crioco® MX pasMHOMKEHHUS IO KOHIA HE BBUICHEH. JTO CarpoQuTH,
TIapa3uThl; HEKOTOPHIE MOT'YT BBI3BIBATH 3a00JICBaHUS Y UEJIOBEKA, KHUBOT-
HBIX Y PACTEHHH.
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1.2. ®u3nosornss MUKpoOpranu3mMoB. Biansinue ¢pakTopoB BHemHel
cpelbl HA MUKPOOPraHu3Mbl. I'eHeTnka MHKpOOpPrann3MoB. I'pudnb1

XUMHYeCKHii COCTAB MMUKPOOPTAaHU3MOB CXOJICH C XMMHUYECKUM CO-
CTaBOM TeJla XMBOTHBIX U PACTEHHH.

BaxneWmyuMy XMMUYECKUMH 3JIEMEHTaMH, NPeo0iIalaloiMy B COCTa-
BE KIETOK MHUKPOOPTaHHU3MOB, SIBJISIIOTCS YIJIEPOJ, KHCIIOPOX, BOJODOL,
azor, cepa, pocop, Kanmii, MapraHer, KaJbIUH U JKeIe30.

[epBBie yeThIpe M3 yKa3aHHBIX 3JIEMEHTA COCTAaBIISIOT OCHOBY OpPTaHMH-
YECKHMX BEIIECTB — MX HA3bIBAIOT OPraHOTCHHBIMH deMeHTaMu. VX coenn-
HeHus1 cocTaBisiIoT 90-97 % cyxoro BemecTBa. Jpyrue 3j1eMeHTH Ha3bI-
BAaIOTCS 30JIbHBIMH, WIIM MHHEPaJIbHBIMH, Ha UX 00 npuxoautces 3—10 %.
Bonpme Bcero conmeprkurcst pochopa, KOTOPHIH BXOOUT B COCTaB MHOTHX
BEIECTB LUTOIUIa3Mbl. B KpalHe MajbIX KOJMYECTBaX B COCTaB BXOMIST
MUKPO3JIEMEHTHI, HO IPX 3TOM OHH BBIITOJIHSIOT BaXKHYIO POJIb B TIpOIeccax
xkusHenesTenbHOCTH (Cu, Mn, Zn, Mo). CooTHOIIeHHE 31EeMEHTOB OyaeT
3aBHCETh OT BU/IA M POCTa OPTaHM3MOB.

Booa (H,0O) B cocraBe Mukpooprann3MoB 3aHuMaer 75-90 % wmaccel.
B kxneTke mpoTekaeT MHOXKECTBO PAa3JIMYHBIX XHUMHUYECKHX MporeccoB. On-
HH CJIOXKHBIE BEIIECTBA pa3jararoTcs, Apyrue odpasyrorcs u3 Oonee mpo-
CTBIX COCAMHEHUIT; BO/IA XK€ SBJISETCS TOH HEOOXOAUMOM CpeIoi, B KOTOPOH
TOJBKO M MOTYT OCYIIECTBIISATHCS BCE 3TH XUMHUECKHE PEAKINH, C BOIOU
K€ YIAJSIOTCS M3 KIIETKH MPOAYKTHI OOMEHa.

Bce BemecTBa nocTymnaroT B KJIETKY TOJIBKO C BOJOH M C HEH ke yaais-
fotcs. YacTo BoAa B KIETKE HAXOAWTCS B CBSI3aHHOM (C O€JKaMH, yriieBo-
JITaMH) COCTOSTHAN M BXOJIUT B COCTaB KJIIETOYHOH CTPYKTYpHI.

Boma B cBOOOHOM COCTOSIHHM CIY)KHT AMCIHEPCHOM Cpenod Iuisi KO-
JIOWJIOB W PACTBOPUTEIEM OPraHWYECKHMX M MHHEPAIbHBIX COCTUHEHHH,
KOTOpBIE 00pa3yroTcsl B KJIETKE B pe3yibTaTe OOMEHa BEUIECTB, YJ4acTBYET
BO MHOTHX XMMHUYECKHX PEaKUusX, MpoTeKaonmx B kieTtke. Comepkanne
CBOOO/IHOM BOABI B KJIETKAX MOXKET M3MEHSTHCS B 3aBHCHMOCTH OT yCIIOBHH
BHEIIHEH cpeabl, (PU3NOIOTHUECKOTO COCTOSTHMS KIIETKH, ee Bo3pacTta. [lo-
Tepsi cBOOOJHOM BOABI BiieUeT 3a COOON BBICHIXaHWE KIETKH, T.€. €€
CMEpTh.

Cyxoe BenecTBo Tena MUKPOOPTaHU3MOB He mpeBbiiaeT 15-25 % u co-
CTOMT NPEUMYIIECTBEHHO (10 95 %) n3 opraHuyecknx coennHeHu — Oen-
KOB, YIJIEBOJOB, JXKHMPOB, JIMITHIOB M 1p. MuHEpalbHbIC COCAWHEHUS CO-
cTaBistOT He Oomee 5—-15 % cyxoro BemrectBa. bonbiast 9acTh 30BHBIX
3JIEMEHTOB B KJICTKE XMMUYECKH CBSI3aHA C OPraHMYECKUMH BEIIECTBAMH H
BXOJIUT B UX COCTaB.
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Conepxanue 6enxosvix sewecms 'y 6akrepuii qocruraet 40—-80 % cyxo-
TO BemecTBa, y Apoxxkeir — 60 %, y rpudoB — 1540 %. B cocras xierox
MHUKpPOOPTaHU3MOB BXOJST O€JIKM MpOCThie (IPOTEHHBI) M CIOXHBIE (IIPO-
Teu/pl). benky BBIIOMHSAIOT 1B€ OCHOBHBIE (DYHKIIMHU: BO-TIEPBBIX, BXOIAT B
COCTaB BCEX MEMOpaH KIIETKH; BO-BTOPBIX, HIPAlOT POib (HEpPMEHTOB —
OMoXMMHUYECKUX KaTanu3aTtopoB. Cpeau OEIKOB €CTh W TaKHe, KOTOpbIE
yOMBAIOT XU3Hb, — TOKCHHBL. bakTepuanbHble TOKCHHBI HauOoliee siI0BH-
ThIe. brarogaps Tomy, 4TO MUKpPOOPTaHW3MBI OOraThl OEIKaMu, BO3MOKHO
X THIIEBOE W KOPMOBOE HCHonb3oBaHWe. [IpomyneHtamMu MOTYT OBITH
JIPOXOKH, OaKTEPUH U BOZOPOCIH, 0COOCHHO ITMaHOOAKTEPHH.

Taroke B cocTaB KJIETOK MHUKPOOPTaHU3MOB BXOST HEOCITKOBHIE a30TH-
CTBIE BEIECTBA — AMUHOKHCIIOTHI, ITYPUHBI U JIp.

Yene6oour B Tene MUKpOOPraHU3MOB MCIIONB3YIOTCS Ul CHHTE3a OEIIKOB
1 JKHPOB, MOCTPOCHHS KJIETOYHBIX O0OIOYEK M KaIlCyl, a TaKKe B KayeCTBE
SHEPreTHYEeCKOr0 MaTepuaja B AbIXaTeIbHBIX MpoIleccax. YTIIEBOABI, KaK 1
0EJKH, MOTYT OTKJIAJBIBATHCS B KJIETKAaX B BHJE 3allaCHBIX MMUTATEIBHBIX Be-
mectB. Conmeprkanne yrineBogoB pocturaeT 10-30 % wux cyxoii macch (Oak-
Tepuii); y TpudoB — Beimie 40—60 %.

B Terre MUKpOOpPraHM3MOB YIJIEBO/IBI BCTPEUAIOTCSl B BUJIE MIEHTO3, TeK-
co3, nonucaxapuoB. [Tonmncaxapuasl HAXOAATCS U B CBSI3aHHOM COCTOSIHUH
¢ OermkamMu 1 MUHEpaJIaMH.

Jlunuodel (KUpsI, )KAPONOAOOHKIE BEIIECTBa, JUMON/BI). OOBIYHOE UX CO-
neprkanue He npebimaet 3—10 % cyxoi Maccsl. B penkux ciydasx y Ipox-
JKeH 1 TpnboB MOXKeT 10XomuTh 10 40 %. B KieTkax MEUKpOOpraHU3MOB K-
POBBIE BEIIECTBA HAXOAATCS B CBOOOTHOM (KaK 3aIracHbIe BEIECTBA) U B CBS-
3aHHOM COCTOSTHWH, B KOMIUIEKCE ¢ OelkaMM M yrieBojamH. bombine Beero
JIMITHJIOB COCPEIOTOYEHO B IIUTOINIA3MATHUECKOW MEMOpaHe KIIETOK.

B MumkpoopraHmsmMax HMEIOTCSI TaKKe KHCIOTBI M MX COJH, CIUPTHI,
MIMTMEHTBI, BUTAMHHBI.

TTuemenmur (xpacsinye BelecTBa). B 3HaUNTENbHON 0K HAXOAATCS B
cocraBe Oakrepuii, npookel, rpuooB. OHN cozeprkaTcs INIaBHBIM 00pa3oM
B KJIETOYHOM COKE. DTHUM OOYCIOBIMBACTCS OKpacka MHUKPOOPTAHH3MOB.
[TUrMeHTBI MOTYT BBIEISTHCS U3 KJIETOK B cpery. Y OakTepuil OHU BBITION-
HSIOT POJIb XJIOPOGHILIA 3eNCHBIX PACTCHUH, Y4acTBYS B ACCUMUIISLIUK yT-
nekucioro raza. OHM y4acTBYIOT B NPOILECCAX IBIXaHUs, 00NIagaioT aHTH-
OMOTHYECKOH aKTUBHOCTBIO.

Munepanvhvie eewjecmea. Bcerpedarorcs cleayronue MHUHEpalbHBIC
BeIecTBa: Cynb(aThl, KapOoHaThI, PocdaTsl, xopuasl. OHU UTPAOT OIpe-
JICTICHHYIO POJIb B PETYISILIH BHYTPUKICTOYHOI'O OCMOTHYECKOTO JABICHUS
U KOJUIOWJTHOTO COCTOSIHHSI IIUTOIUIA3MBL. BITUSIOT Ha CKOPOCTh W Hampas-
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JICHUEe MHOTHX OMOXMMHUYECKHX PEakIWi, MpOoTeKalomux B KieTke. Heko-
TOpBIC SBJISIOTCSI CTUMYIISITOPAMHU POCTA, aKTUBATOpaMH ()epMEHTOB.

Ilocmynnenue numamenbHbIX 6euiecme 6 Kiemxky.

[ocTynnenne BemecTB B KIETKY M BBIJCICHUE IPOAYKTOB OOMEHa B
OKPYXAIOIIYIO CPeNy NPOUCXOIUT Y MUKPOOPTaHU3MOB Yepe3 BCIO MTOBEPX-
HOCTB TeJla IyTeM OCMOca WM ajcopOuuy. Ha MHTEHCHBHOCTD 3THX IPO-
LIECCOB OKA3BIBAIOT BIMSHHE pa3IMuHble (PaKTOpBI: PA3HOCTH KOHIICHTpA-
MM TIMTAaTENIFHBIX BEIIECTB B KJICTKE M 32 €€ MpeiesiaMy, a Takke IPOHH-
LIaeMOCTb ISl HUX 00OJIOYKH.

OcMmoc mpexacrasisier coboit muddysuro BemecTs B pacTBopax depes
MOTYTIPOHUIIAeMyI0 MeMOpaHy. Bo3HuKaeT ocMoc moj AelCTBHEM pas3HO-
CTH OCMOTHYECKHX JaBJICHHI B pacTBOpax IO 00€ CTOPOHBI MONYIPOHH-
aeMoit MeMOpaHbl. BenmdarHa 0CMOTHYECKOT0 JJaBIICHHUs pACTBOPA 3aBUCHUT
OT MOJISIPHOW KOHIIEHTPAaIM! PACTBOPEHHBIX B HEM BEIIIECTB.

O001109Ka KJIETKM NPOHHUIIAEMA W 3a/IeP>KUBACT JIMIIb MUKPOMOJIEKYJIBI.
[MurorurazmaTndeckass MeMOpaHa KJIETKH O0IafaeT MOITyNpPOHHIAeMOCTHIO:
OHa SIBJISIETCS] OCMOTHYECKHM 0aphepoM, PEryiupys MOCTYIJICHHE B KIETKY U
BBIXOJl M3 HEEe PacTBOPEHHBIX BEIIeCTB. BemiecTBa, HE pacTBOPUMBIE B BOJIE,
HE MOTYT OBITh NCTIONB30BaHbI KJIETKOH. OHM MOTYT MPOHUKHYTH B HEE JIMIIH
TIOCJIe pacUICIUICHUs Ha OoJiee TPOCTHIE, YTO MPOMCXOUT € TIOMOIIBIO 3K30-
(hepMEHTOB MHKPOOOB.

Taxum 06pa3zoM, IpH OCMOTHYECKOM NPOHMKHOBEHHHU NUTATEIBHBIX Be-
IIECTB B KJETKY ABIKYIIEH CHIION CIy)XHT pasHOCTb OCMOTHUYECKHX JaBlie-
HUI MEXIy Cpefoil U KIIeTKoH. Takol MacCUBHBIN MEPEHOC BEILECTB HE Tpe-
OyeT 3aTpaThl SHEPIHH U MPOTEKAET 0 BHIPABHUBAHMS KOHICHTPAIUH C Ha-
PY’KHBIM PacTBOPOM.

[MocTynuBimme B KIETKY BEIIECTBA BKJIIOYAIOTCS B PEAKIHIO0 KOHCTPYK-
TUBHOTO W JHEPreTHYECKOro OOMEHa, KOHIEHTPALMs HEKOTOPBIX W3 HHUX
Oyner HWXKe, 4eM B Cpele, M MOCTYIUICHHE JJAHHBIX BEIIECTB BO3ZMOXHO J0
MIOJIHOTO MCYEPIIaHMs MX U3 CyOcTparTa.

Ecnm MukpoopraHn3M Iomnaziaer B CyOCTpaT, OCMOTHYECKOE JaBJICHNE
KOTOpOT'O BBIIIE, YeM B KJIETKE, TO IIUTOIIa3Ma OTJIAeT BOAY BO BHEIIHIOIO
cpeny. IluraTenbHbIE BEIIECTBa B KIETKY HE IIOCTYIAIOT, COJACPKUMOE
KJIETKH yMEHbIIIaeTcsi B 00beMeE, W NMPOTOIUIACT OTCTAET OT KJIETOYHOH 000-
JIOYKH. DTO SBJICHUE HA3BIBACTCS TUIA3MOIM30M KIIETKH.

IMpn YpesmMepHO HHU3KOM OCMOTHYECKOM J[aBJICHWH BHEIIHEH CpEabl
MOXET HACTYIHTh IJIa3MONTHUC KJIETKH — SIBJICHHE 00paTHOE IUIa3MOJIU3Y, B
pe3ysbTaTe 4ero BCIEACTBHE BHICOKOW PAa3HOCTH OCMOTHYECKHX NAaBICHUH
IUTOIUIa3Ma TEPETIONHACTCS BOMOW, YTO NMPHBOIUT K Pa3pbIBY KIETOYHOM
000JIOUKH.
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Bropoii myTs NOCTYIUIEHUS BELMIECTB B KJIETKY — aKTUBHBIN, IyTEM IIe-
peHoca X 0COOBIMU, JTOKAJIM30BAHHBIMU B IMTOIIA3MAaTHYECKOH MeMOpaHe
BelecTBaMy (PePMEHTHOW NMPHUPOABL. DTH MEPEHOCUYNKH, Ha3bIBAEMBIE TIep-
Mea3zaMu, 00NamaroT CyOCTpaTHOW crenmuMUIHOCTEI0. Kaxmpid TpaHCcTop-
TUPYET TOJBKO OMpeJeNeHHOE BemecTBo. Ha BHelHell cTopoHe nUToIuIas3-
MaTHYECKOW MEMOpaHbl IEPEHOCUUK aJICOPOMPYET BEIECTBO, BCTYIACT C
HUM BO BPEMEHHYIO CBSI3b M OT/JAeT Ha BHYTPEHHEH CTOpPOHE €€ TPaHCIIop-
THUPYEMOE BEIIECTBO B IUTOIIIA3MY.

Yenepoonoe u azomnoe numanue y MUuKpoopzanuzmoe.

MUKpOOPraHU3MBl XapaKTepH3YIOTCsl OOJBIIMM pa3HOOOpa3HeM THUIIOB
MTUTAHMS.

Yenepoonoe numanue. Yrnepon coctasiser 50 % cyxoit Macchl KICTKH.

[To WCTOYHUKY YTIIEPOAHOTO MUTAHUS MHKPOOPTAaHU3MBI Pa3JeIIsIFOTCS
Ha JIBE IPYMITBL: aBTOTPOGHBIE U reTepoTpodHEIe (pHC. 2).

Puc. 2. ®opmel nuTaHKS GaKTEpHH

ABTOTpO(HBIC MUKPOOPTaHU3MEI CIIOCOOHBI B KAUECTBE €IMHCTBEHHOTO
WCTOYHHKA YIIIEpOJa Ul CUHTE3a OPraHMYECKHX BELICCTB Tella UCIIONB30-
BaTh YIJIEKUCIIOTY U €€ COJTH.

OpHK BUIBI aBTOTPO(HBIX MUKPOOPTaHU3MOB accuMIIHpytoT CO,, uc-
TIOJIB3Ysl CONTHEUHYIO DHEPIUio, — (DOTOCHHTE3UPYIOLIHE MUKPOOPTaHU3MBI.
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Jlpyrrne MUKpOOPraHW3MBl HCIIOJIB3YIOT JHEPrHI0 XMMHUYECKHX peakIni
OKHCJICHHSI HEKOTOPBIX MHHEPAJBbHBIX BEIIECTB — XEMOCHHTE3HPYIOIIHE.
K ¢dorocunTesupyrommM MHUKpPOOpraHM3MaM OTHOCSTCS BOJIOPOCIH, ITUT-
MEHTHbIE OaKTepHUH.

Bakrepnanbueiii poTocuHTe3 HE compoBokaaercs BoieneHneM O,, Kak
y 3eneHbIX pacteHui, a pons H,O Bemonuser H,S, nmpu sTom B KireTkax
HakarmBaeTcsi cepa. Bee horocuHTesnpyronme 6akTepun coAepkaT ITr-
MEHTBI — KAPOTHHOUIBI.

K XeMocHHTE3MpyIOIMM MHKPOOpPraHM3MaM OTHOCATCS OakTepuw,
oxucsiomue H, ¢ oOpazoBanneM Bojp! (BOOZOPOAHBIE OaKTEpUH), aMMHAK B
a30THYIO KHCIOTY (HUTPUPUIHPYIONEe OaKTEepUu), CEpPOBOAOPOA IO Cep-
Hot kucnotsl. [Iporecc xemocunTesa Obu1 OTKpHIT C. H. Bunorpaackum.

I'erepoTpodHBIe MHKpPOOPraHW3MBI B KadecTBE HMCTOYHMKA YIiepoja
UCTIONB3YIOT OpraHnYecKue coearHeHns. K HUM oTHocsATCS OakTepuu, rpu-
OBI, TPOACKH.

BonpmmHCTBO TeTepOTPOdHBIX MUKPOOPTaHM3MOB JKHUBET 33 CYET HC-
TIOJTE30BAHMUS OPTaHMYECKHX BEIIECTB PA3JIMUHBIX CyOCTPAaTOB KUBOTHOTO H
PacTUTENIBHOTO MPOUCX O’KACHHS — CAPOQHTHI.

Hexotopsie rereporpods! siBisitorest mapasutamu. OHH CIIOCOOHBI pa3-
BHBATHCS B TEJIE APYTUX OPraHW3MOB, IUTAsICh OPTAaHUYECKHMH BEIIECTBA-
MU, BXOJSIIIINX B COCTaB 3THX OPTaHU3MOB.

Aszomnoe numanue. A30Ta — 31IEMEHT, HEOOXOIUMBIN T CHHTE3a Oel-
KOB, HYKIIGHHOBBIX KHCJIOT.

[Mapasutel pa3BHBaIOTCSA 32 CUET OPraHMYECKHX a30TCOACPXKAIINX Be-
IIECTB.

B 3aBucumMocTH OT TOr0, KAKHMH NCTOYHHKAMH a30Ta MUKPOOPTaHH3MbI
MOJB3YIOTCS, X MOAPA3/ICIIAIOT Ha JIBE TPYIIITBL:

1) aMmrHOABTOTpPO(HBIE MUKPOOPTaHW3MBI, CHHTE3HPYIOIINE OCIKOBBIC
BEIIECTBA 3a CYET MUHEPAIBHBIX HCTOYHUKOB a30Ta WIN MPOCTEHIINX (HopM
OpPraHWYECKOTro a30Ta THUIA MOYCBHHBI;

2) aMHUHOTETepOTPOPHBIE MUKPOOPTaHU3MBI, CIIOCOOHBIC CHHTE3UPOBATH
Pl aMHHOKHCIIOT W3 TPOCTEHIINX HMCTOYHHWKOB a30Ta, HO HECHOCOOHBIE
CaMOCTOSITENILHO CHHTE3UPOBATh KAKYIO-HUOY/Ib OZIHY aMHHOKHUCIIOTY.

AMUHOTpOGHBIE MUKPOOPTaHU3MBI TP HCIIOIB30BAHUN a30Ta M3 psiza
MHUHEPAIbHBIX MCTOYHUKOB NPEABAPUTEIBHO MEPEBOIAT €ro B (HOpMYy aMm-
MHaKa, a 3aTeM HCHOIB3YIOT Ul CHHTE3a aMHUHOKHCIIOT.

YcBOGHHE MUKPOOpPraHM3MaMH 30/bHbIX daemenmos. IloTpeGHOoCTh
MHUKpPOOPTaHU3MOB B 30JIbHBIX JIEMEHTAaX HEBENNKA, HO 0€3 HUX POCT MUK-
POOPraHN3MOB HEBO3MOXKEH.
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Cepa BXOIHUT B COCTaB OEIKOBBIX BEIIECTB U BCTPEUAETCS TOIBKO B BOC-
CTaHOBJICHHOM COCTOSHUM B Buzae rpymn -SH- u -S-S-. VHusepcaibHbIM
HCTOYHHMKOM CEphl JJIsi OOJIBIIMHCTBA MHKPOOPTAaHM3MOB CIY)XKaT CEpHO-
KHCIIBIE COJIM, KOTOPBIC UCIIONIB3YIOTCSI IIPU CHHTE3€ aMUHOKHUCIIOT.

®ochop BXOIUT B COCTAB OPraHWYECKHX COCIAMHECHHUH ITPOTOILIA3MBI.
B ortmmume ot cepsl, docdop BcTpedaercs B COCTaBe OPraHUYECKHX Be-
IIECTB KMBOH KJICTKU TOJIBKO B OKUCIHTENbHOM cocTtostHuM — P,Os. Coenu-
HeHus (ocdopa UCIIONB3YIOTCS B KUBBIX KJIETKaX B KAUeCTBE aKKyMYJISATO-
poB sHeprun. Hammydmum wmctouHuKoM ¢ocdopa SBISAIOTCS COMH OPTO-
(hochopHOI KUCITOTHI.

Marnuii BXOANUT B COCTaB XJIOpO(UILIA y 3€JICHBIX U ITypPIyPHBIX CEpo-
OaKTepHi, SBISIETCS aKTHBATOPOM psina (epMeHTOB, 00pa3ys ¢ (hepMeHT-
HBIMH OeJlKaMH KOMIUIGKCHBIE coeanHeHns. Hambompmme coexuHeHUs
MarHus HaOMIOJaroTCsl B IUIEHKAaX T'PHUOOB, BBIPOCHIMX Ha HEHTPaJIbHBIX
cpenax. McrouHmkamMu MarHus SIBIISIOTCS CEPHOKHCIbBIE W JIPYTHE COJH
MarHus.

Kampmmii cmocoOcTByer Oolnlee MPOMYKTHBHOMY TCUCHHIO IIPOIIECCOB
cuHTe3a. VICTOUHNKOM KalbIHs CITy’KaT BOJAOPACTBOPUMBIE COJTM KaJIbIHsL.

OOMeH BelecTB ¥ COCTAB MHKPOOPTaHU3MOB.

Bce peaknum oOMeHa BeIIeCcTB B MUKPOOHOH KIIETKE MPOUCXOJT C TI0-
MOIIBI0 OMONOTHYECKUX KaTanu3aTopoB — (pepMenToB. bonbmmHCTBO (hep-
MEHTOB COCTOWT U3 OEJIKOBOW YacTH M MPOCTETHIECKON HEOENKOBOH IpyII-
mel. B mpocTeTryeckyio Tpymnimy MOTyT BXOAWTD TaKUE METAJUIBI, KaK JKeJle-
30, M€/, KOOANBT, IIMHK, a TAKKe BUTAMUHBI WM MX TPOu3BoAHbIEe. Heko-
TOpble ()EPMEHTHI COCTOAT TOJIBKO M3 MPOCTHIX OenkoB. DEpMEHTHI CIIeIy-
(UUIHBI ¥ ACHCTBYIOT TOJIBKO Ha OIHO ONpesereHHoe BeulecTBo. [loaToMy B
Ka)JIOM MHKPOOPTaHM3ME€ HaXOIHTCS IENblii KOMIUIEKC (PepMEHTOB, MpHU-
YeM HEKOTOpbIe ()ePMEHTHI CITIOCOOHBI BBIIEIATHCS HAPYXKY, TI€ yIaCTBYIOT
B ITOJIFOTOBKE K YCBOCHHUIO CIIOKHBIX OPTaHWYECKUX COoeAnHEeHUH. PepMeH-
TBI MHUKPOOPTaHU3MOB HCIIOJB3YIOTCA B NHUINEBOH M APYIHX BHIOAaX HpO-
MBIIIJIEHHOCTH.

Booa. Mukpobnas xierka Ha 75-85 % cocrout u3 BoAbl. bombmas
4acTh BOABI HAaXOJWTCSl B IIMTOIUIA3ME KJIETKH B CBOOOJHOM COCTOSHHH.
B Boze mpoTekaroT Bce OMOXMMHYECKHE NpOoLecchl 0OMEHa BEUIECTB, BOJA
SIBISIETCS TAKOKE PACTBOPHUTENIEM ATHX BEIIECTB, TaK KaK NMHUTATCIbHbBIC Be-
IIECTBA IIOCTYIMAIOT B KJICTKY TOJIBKO B BHJI€ PACTBOpa, a MPOIYKTHl 0OMEHa
YIAIAIOTCS U3 KIETKA TOXE ¢ BOZOW. YacTh BOABI B KIETKE HaXOIUTCS B
CBSI3aHHOM COCTOSTHUM W BXOIWT B COCTaB HEKOTOPBIX KJICTOYHBIX CTPYK-
Typ. B criopax Gakrepuii u TprOOB KOIMIECTBO CBOOOIHOM BOIBI CHIKEHO
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10 50 % u menee. [Ipn 3HAUNTENBHON TTOTEpPE CBSI3aHHON BOJBI MUKPOOHAsS
KJIeTKa Iorudaer.

Opeanuueckue geujecmea MAKPOOHOHN KICTKH TIPEICTABIICHBI OCIKaMu
(6-14 %), >xxupamu (1—4 %), yrieBogaMu, HyKIEHHOBBIMH KHCIIOTaMH.

benxu — OCHOBHOM ITacTHYECKUI MaTepuall JI000H KUBOM KIICTKH, H
MHUKpPOOHOH B TOM 4HCIIe. Beku COCTaBIIsIIOT OCHOBY IIUTOILIA3MBI, BXOASAT
B COCTaB O0OJOYKU KJIETKH M HEKOTOpBIE KJIETOYHbIE CTPYKTYphl. OHU BBI-
TIOJNHSIOT OYEHb BAKHYIO KaTAIHTHYECKYIO (DYHKIHIO, TaK KaK BXOAAT B
cocTaB (h)EpMEHTOB, KaTAIM3HPYIOIINX PEaKIUd OOMEHa B MHKPOOHOM
KJIETKE.

B xierke MHKpOOOB conepkaTcsl e30KCHPHUOOHYKIEHHOBAsI KHUCIOTa
(AHK) u pubonyxnennosas kucnora (PHK). JHK naxomurcs B OCHOBHOM
B siipe KIeTKH mwin Hykineotnaax, PHK — B muromiasme u pudocomax, rue
Yy4JacTBYET B CHHTE3€ OenKa.

ConeprkaHue J#cupog y pa3andHbIX MUKPOOPTaHM3MOB pa3ndHO, Y He-
KOTOPBIX IPOXCOKEH W IuieceHeil oHo BeIme B 6—10 pa3, yem y OakTepwuil.
Kups! (umuapt) SBISIOTCS] SHEPTETHIECKUM MaTepHaioM KIeTKH. JKupsI B
BUJI€ JIMITONIPOTEUIOB BXOMAT B COCTAB IMTOILIA3MaTHYECKOH MeMOpaHsbI,
KOTOpast BHIMOJIHAET BAXHYIO (PYHKIMIO B OOMEHE KJIETKH C OKpY)KaloIIeh
cpenoi. JKupsl MOTYT HAaXOJUTHCS B IIUTOIUIA3ME B BH/E TPAHYJ W Karle-
JIEK.

Venesoov: BxomaT B cocraB 000J0YEK, Karcyl M LUTOMIasMbl. OHH
MIPE/ICTABIICHBl B OCHOBHOM CIIOKHBIMH YTJIEBOAAMH — IIOJIUCAXapHIaMU
(Kpaxmar, IeKCTPHH, INIMKOTEH, KJIeTYaTKa), MOTYT ObITh B COEAWHEHHUH C
OeKaMy WM JTMOUIAMH. Y TIIEBOABI MOTYT OTKJIa/IbIBAThCS B IIUTOILUIA3ME B
BHU/IE 3€PEH IIMKOTeHa B KaU4ECTBE 3aIlaCHOI0 SHEPTeTHIECKOro MaTepuana.

Munepanvnvie sewjecmea (pocop, HaTpuil, Maraui, Xjop, cepa u ap.)
BXOJIAIT B COCTaB OENKOB M ()epMEHTOB MHUKPOOHOH KJIETKH, OHH HEOOX0au-
MBI A7151 0OOMEHa BEILIECTB U MOJAEPKaHNs HOPMAILHOTO BHYTPHKJICTOUHOTO
OCMOTHYECKOTO JaBIICHUS.

Bumamuner He00XOIUMBI JUII HOPMAaJIBHON >KU3HEICSITEIbHOCTH MHUK-
pooprann3moB. OHM y4JacTBYIOT B Tpolreccax OOMEHa BEHIECTB, TaK Kak
BXOJAT B COCTaB MHOTMX (hepMEHTOB. BUTaMMHBI, KaK MMPaBUIIO, OJKHEI
MOCTYTIaTh C MUIIEH, OMHAKO HEKOTOphIe MHUKPOOBI 00NagaroT CIIOCOOHO-
CTBIO CUHTE3UPOBATh BUTAMUHBI, HantpuMep B, win By,.

JAbixanue GakTepuii.

ITporeccrr OMOCcHHTE3a BEIIECTB MUKPOOHOW KJIETKH IPOTEKAIOT C 3aTpa-
TOH SHEpruy. BONBIIMHCTBO MHKPOOOB HCIIONB3YeT SHEPIHI0 XHMHYECKHX
peaKnmii ¢ y4acTHEM KHCIOpOAa BO3AyXa. DTOT IIPOIECC OKMCICHMS ITHTa-
TETbHBIX BEIIECTB C BBIZCICHUEM 3HEPIHH HA3BIBACTCS JBIXaHHEM. DHEPTHS
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BBICBOOOXKIACTCSI TIPU OKHCIICHUH HEOpraHW4ecKux (ayroTpodsl) WM opra-
HIYECKUX (TeTepOTPOGBI) BEIIECTB.

ITo oTHOWIEHNIO K MOJIEKYJISIPHOMY KUCIIOPOAY OaKTepHH MOXKHO pas3ze-
JIUTH HA TPU OCHOBHBIEC TPYIIBL: OONUTATHEIC, T. €. 00s3aTEIbHBIE a3po0Hl,
obsuraTHeIe aHadPOOB! U (aKyJIbTaTUBHEIE aHAIPOoOBI. OOIUraTHBIE a39PO0BI
MOTYT PacTH TOJNBKO INpH Hamuguu Kuciopopa. OOiuraTHele aHa’poOBI
(kmocTpumuu OOTYNIM3Ma, Ta30BOW TaHTPEHbI, CTONOHSAKA, OaKTEpOMIIbI)
pactyT Ha cpene 0e3 KHUCIopoaa, KOTOPhIA Ui HAX TOKcHueH. PakynpTa-
TUBHBIE aHA’pOObI MOTYT pacTH Kak IPH HAIMYHWU KHCIOPOAA, TaKk U 0e3
HETO0, IIOCKOJIbKY OHHM CIIOCOOHBI EPEKITI0UAThCS C IBIXaHNS B TIPUCYTCTBUI
MOJIEKYJSIDHOTO KHCIIOpOJa Ha OpOXKEHHE, €CII KHCIOpOJ OTCYTCTBYET.
Mukpoa3spop sl HyXKTAfOTCSl B 3HAYMTEIBHO MEHBIIEM KOJIMYECTBE KH-
CJIOPOAA; BBICOKAsl KOHIEHTPAIHS KUCIIOPOAa XOTs U He yOuBaeT OakTepuu,
HO 33/IEpPXKHUBAET UX POcT. HeKoTOpble MUKPOOPTaHU3MBI JIydIlle PacTyT IpU
noBeIIIeHHOM cozaepxanun CO,; nHaue MX 0003HAYAIOT TEPMHHOM «Karl-
HO(UIbHBIE MUKPOOPTaHU3MBD) (AKTHHOMHIIETHI, JICNTOCTIUPEI, OPYIIEIUIHI).

Jla BeIpamyBaHus aHa’3poOOB HCIONB3YIOT aHAIPOCTAThl — CIICIHANb-
HBIE €MKOCTH, B KOTOPBIX BO3yX 3aMEHseTCS ra30BBIMH CMECSIMHU, HE CO-
JIep>KAIIUMH KHACIIOPOI.

AdpoOHBIE MHUKPOOPTaHW3MBI (23pOOBI) WCHONB3YIOT JHEPTHIO, BBIE-
JSIEMYIO TIPH OKHCJICHHMHM OPTaHWYeCKHX BEIIECTB KHCIOPOJOM BO3IyXa C
o0pa3oBaHNEM HEOPTraHWYECKHX BEIIECTB, YIVIEKHCIOrO Tra3a W BOJBL
K aspobam orHOCsSITCS MHOTrME OakTepuH, T'pHOBI M HEKOTOPBIE JPOXKIKH.
B xavecTBe HCTOUHMKA SHEPTHN OHH YaIlle BCETO HCIONB3YIOT YIIIEBO/BI.

AHa3poOHbIE MUKPOOPTaHU3MBI (aHa’pOOBI) HE MCIONB3YIOT /ISl JAbIXa-
HUS KHUCIIOPOA, OHH JKMBYT M PA3MHOXAIOTCS MIPH OTCYTCTBHM KHCIIOPOJa,
MOJTy4asi SHEPTHIO B PE3YNIbTAaTe MPOLECCOB OpOXEeHUs. AHa’poOaMu sIBIIS-
10TCA OaKTepuH M3 poja KIOCTpuaAni (OOTyNIMHOBAs Manoyka M MaJlodKa
nepQpUHTEHC), MACITHOKUCIIBIE OaKTEpUH U JIp.

B aHa’pOOHBIX YCIOBHAX MPOXOAAT CIMPTOBOE, MOJIOYHOKHCIIOE U Mac-
JSTHOKUCIIOE OpOXXKeHWe, NPU 3TOM MpOLEecC MPEBpaICHHUS TIIIOKO3bI B
CIIUPT, MOJIOYHYIO WJIM MACISIHYIO KHCIIOTY MPOUCXOAUT C BBIICIICHHEM
sneprun. Oxono 50 % BbIACIEHHON YHEPTUH PacCEUBAETCs B BUJC TEIUIA, a
ocTanbHas 4acTth akkymynupyercs B AT® (ameHosmHTpudochopHas Ku-
ciora).

Hekotopble MUKpOOPTaHU3MBI CITIOCOOHBI KUTh KaK B MPUCYTCTBUH KH-
cropona, Tak ¥ 0e3 Hero. B 3aBHCHMOCTH OT YCJIOBHH CpeIbl OHH MOTYT
NIEPEXOIUTh C aHAIPOOHBIX MPOLIECCOB MONTYUYCHHS SHEPTUH Ha ad3pOOHbBIe U
Haobopor. Takue MHUKPOOPTraHU3MBI Ha3bIBAIOTCS (haKyIbTATUBHBIMU aHa-
apobammu.
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V3meHeHne ycoBUI BHEUIHEH Cpe/bl OKa3hIBACT BO3/ICHCTBUE HA JKU3-
HEJIeSITeNIbHOCTh MUKPOOpraHn3MoB. dusnueckne, XUMUYECKHe, OHOIOTH-
yeckre (haKToOpbl CpPelpl MOTYT YCKOPSITH MM HOAABIATH Pa3BUTHE MHKPO-
00B, MOT'YT U3MEHSATH UX CBOMCTBA WIIM /Ia)K€ BBI3BIBATH THOECTb.

K ¢axropam cpenpl, Oka3plBaloOMM HanOoJiee 3aMETHOE BO3/CHCTBHE
Ha MUKPOOPTaHU3MBI, OTHOCSITCS BIIQ)KHOCTh, TEMIIEPATypa, KUCIOTHOCTh U
XMMHUYECKUH COCTaB Cpelbl, AeHCTBUE CBEeTa M ApYruX (Gpu3ndeckux (akro-
POB.

Poct MUKpOOpPrannsMosB.

PocT MUKpPOOHOI KIETKH — 3TO yBEIMYEHHE pa3Mepa M Macchl OTHOMH
0cOo0M MEXIy IBYMS JIeNeHHsSMH. B pe3yiapraTe 0OOMEHHBIX HPOIIECCOB C
OKpYXaIoIIel cpenoil ¥ BHYTPUKIETOYHOIO MeTaboau3Ma IPOHCXOIUT
pocT u pa3BuTHE oprann3Ma. KoHeuHas mens pasBUTHS MUKPOOpPTraHU3Ma —
pasmuoxeHue. [log pocToM monpazyMeBaeTcst He TOINBKO POCT OTACIBHOMN
KJIETKH, HO M OOJIBIIIOE YBENHYIECHHUE YHCIIA KJIETOK B PE3yNIbTaTe pa3MHOXKe-
HUSA, T. €. POCT KYJIBTYPhl MUKPOOPTQHU3MOB.

Kynbrypa mpencraBniser co0oif COBOKYMHOCTh 0COOEH, KOTOpBIE 3aHH-
MAIOT OIIPE/ICIIEHHOE )KN3HEHHOE TIPOCTPAHCTBO.

KynbpTypy Ha3bIBaIOT wucmotl, €CIIi OHA Tpe/ICTaBIeHa MUKPOOPTaHU3-
MaMu oxHOro BHAa. KymbTypy, B KOTOpOIl conepxurcs Oornee 4eM OIMH
BUJI MUKPOOOB, Ha3bIBAIOT CMEUAHHOU, WITH 2eMepO2eHHOIl.

PocT MUKpOOpPraHU3MOB 3aBUCHT B NIEPBYIO OUYEPEb OT HAJMUHS BOBI:
rpuOBI CIOCOOHBI pacTH Ha cyOcTpare, copepkameM 12 % Boapl, OakTepu-
siM TpeOyerest utst pocta 6omnee 20 % BoBIL

ITo motpebHOCTH B BOZE VIS POCTa MUKPOOPTaHU3MBI TTOAPA3EIISIIOTCS
Ha TP TPYyNObL: THAPOPUTH — BIAroaroOuBbIe, ME30QHUTHI — CpETHEBIArO-
JOOMBBIE M KCEPOPHUTH — MHHIMAIBHO TOTpeOistomue Boxy. bonpmmHcT-
BO OaKTepuii SBIAETCS THAPODHUTAMH.

B nmraTensHOl cpesie NOMKHBI MIPUCYTCTBOBATH BCE 3JIEMEHTHI, U3 KO-
TOPBIX CTPOUTCS KJIIETKA, W B TAaKOH (hopMe, KOTOPYIO MUKPOOPTaHU3M CIIO-
coOeH ycBamBaTh. B OONBIIMX KOMMYECTBAX HEOOXOAUMBI MaKPOIIEMEHTEHI:
cepa, ¢ochop, KUCIOPOI W MHUKPOIIEMEHTHI: IMHK, HUKEIb, MOIHOICH
u IIp.

Jliist pocta MUKpOOPTaHU3MOB TPEOYETCsl M Psi/ IOTIOIHUTENBHBIX YCIIO-
BUIA. MUKPOOPraHU3MbI HYKIAIOTCS:

— B OMNPE/CICHHBIX KOHLEHTPAIMAX HEKOTOPBHIX XUMHYECKUX BEIIECTB,
0Cc00EHHO BOJJOPOIHBIX MOHOB;

— B COBEPIICHHO ONpPEIEICHHOM COOTHOIICHNH Pa3HBIX HOHOB;

— B TIOJACPKAHUK ONPEIEICHHOTO OKHCIUTEIbHO-BOCCTAHOBUTEIHHOTO
MOTEHIINAIa CPEJIBI.
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HexoTopsie TpeboBaTenbHbIe MUKPOOPTaHU3MBI M MYTAHTBI HY)XIaroT-
cs1, KpOME TOTO, B OT/JEIIBHBIX COSIMHEHUSX, KOTOPhIE CAMH CHHTE3UPOBAThH
He MoryT. Takue HEoOXOOWMBIE MOMOJIHUTEIBHBIC BEHIECTBA HA3bIBAIOT
(axTopamm pocTa, UX poiib MOTYT WIpaTh aMMHOKHCIIOTHI, BUTAMHHBI, ITy-
PHHBIL.

YciaoBus pocra.

[Tpn ynoBieTBOpeHHH BCEX MOTPEOHOCTEH B NMUTATENBHBIX BELIECTBAX
POCT MHKpPOOPTaHU3MOB 3aBHCHT OT OIIPEACICHHBIX YCIOBHIA:

- pH cpensr;

- TeMITepaTyphl;

- OCMOTHYECKOTO JTaBJICHUS.

Pemaromiee 3HaueHue Ui pocTa MUKPOOPTaHU3MOB nMmeeT pH cpenpl.
BonbImMHCTBO MHUKpPOOPraHW3MOB JIydIlI€ PACTET, KOrJa KOHIEHTPAINH
H-OH omunakossr (pH 7,0). I'puOsl mpeanounTaroT Oonee HU3KUE 3HAYE-
Hus pH.

Brasxcrnocms. MUKpOOPraHU3MBI MOT'YT JKUTH M Pa3BUBATHCS TOJHKO B
Cpezie ¢ OIpe/ieIeHHbIM COepXKaHueM Biard. Boga HeoOxomuMa utst Bcex
MPOLIECCOB OOMEHa BEIIECTB MHUKPOOPTaHU3MOB, UISI HOPMAaJIBHOTO OCMO-
THYECKOTO JaBJIECHHUS B MUKPOOHOM KIJIETKE, JUISI COXPAHEHUS €€ )KU3HECIIo-
coOHOCTH. Y Pa3sNMYHBIX MHKPOOPTaHH3MOB MOTPEOHOCTh B BOZAE HE ONH-
HakoBa. bakTepuu OTHOCSTCS B OCHOBHOM K BJIaroNIOOMBBIM, IIPH BIIAXKHO-
ctu cpensl HIpke 20 % ux poct mpekpamaercs. s miueceHel HIWKHUIH
TIPEe/IeNT BIKHOCTH CpeJIbl COCcTaBisieT 15 %, a mpy 3HAaUNTENbHOM BIIaKHO-
CTH BO3Ayxa M Hke. OceqaHue BOJSIHBIX MapoB M3 BO3IyXa Ha MOBEpX-
HOCTB IPOAYKTa CHOCOOCTBYET Pa3MHOXEHHIO MUKPOOPTaHU3MOB.

ITpu cHXEHNH comepKaHUs BOABI B CPEie pOCT MUKPOOPTaHM3MOB 3a-
MeIsIeTcsT U MOXKET COBCEM IMpeKpammarthes. [103ToMy cyxue MpOIyKThI
MOTYT XPaHHUTHCS 3HAYUTENFHO JOJIBINE MPOJYKTOB C BBICOKOH BIIa)KHO-
cTpio. CyIKa IPOAYKTOB MTO3BOJISIET COXPAHSTh MX ITPU KOMHATHOW TeMIIe-
patype 6e3 OXJIaKICHUS.

HexoTtopsie MUKpOOBI OYE€Hb YCTOMYMBHI K BBICYIIMBAHUIO, HEKOTOPHIE
0OaKTepuyu M APOXOKH B BBICYIIEHHOM COCTOSIHUM MOTYT COXPAHSTHCS 10
Mecsna u 6onee. Criopsl 6aKTepHi M IIECHEBBIX TPUOOB COXPAHSIOT JKU3-
HECIIOCOOHOCTH NPH OTCYTCTBHMHM BJIArH JECSTKU, & HHOT/IA M COTHH JIET.

Temnepamypa. TemrepaTypa — BaKHEHUIIHI (HaKTOp IS Pa3BUTHS MUK-
poopraHn3MoB. J{Jsi Ka)K10ro 13 MUKPOOPTaHU3MOB CYIIECTBYET MUHHMYM,
OIITUMYM M MaKCHMyM TEMIIEpaTypHOTO pexuma Uit pocra. ITo stomy
CBOMCTBY MUKPOOBI ITOPA3CIAIOTCS HA TPH TPYIIIHL:

1) mcuxpouipl — MHUKPOOPTAaHU3MBI, XOpPOIIO PACTYIIUE TPH HU3KUX
TemriepaTypax ¢ MuauMymoM ripu 10-0 °C, ontumymom mipu 10-15 °C;
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2) Me30HIBI — MHUKPOOPTAHU3MBI, JUIS KOTOPHIX ONTHMYM pOCTa Ha-
6monaercst npu Temneparype 25-35 °C, muanmym — nipu 5-10 °C, makcu-
MyM — ripu 50-60 °C;

3) TepMOMIIBI — MHUKPOOPTaHM3MBI, XOPOIIO PAacTyIIHe IIPU OTHOCH-
TEJIFHO BBICOKHMX TEMIlepaTypax ¢ ONTHMYMOM Juisi pocta mpu 50-65 °C,
MaKCHMyMOM — TIpH Temrieparype 6onee 70 °C.

BonbmMHCTBO MUKPOOPTaHN3MOB OTHOCUTCS K Me3oduiam, I pa3BH-
THSI KOTOPBIX ONTHMAaIBHON siBiIseTcs Temreparypa 25-35 °C. Iloatomy
XpaHEeHHE MHUIIEBBIX NPOAYKTOB MPH TaKOW TeMIiepaType MPUBOAUT K ObI-
CTPOMY pa3MHOXKEHHIO B HUX MHKPOOPTaHM3MOB M TOp4e NpomykToB. He-
KOTOpBIe MUKPOOBI TPH 3HAYUTEIHFHOM HAKOIUIEHHH B MPOIYKTaX CIIOCO0-
HBI TIPUBECTU K MHIIEBBIM OTPABJICHHUSAM delloBeKa. [laToreHHsle MUKpOOp-
TaHU3MBI, T. €. BBI3bIBAIOIINE MH()EKIIMOHHBIC 32a00I€BaHNS YEIOBEKa, TaK-
K€ OTHOCSITCS K Me30(drram.

Huskme Temnepatypbl 3aMeIsIOT POCT MUKPOOPTaHU3MOB, HO HE YOu-
BalOT UX. B OXJaKAEHHBIX MUIIEBBIX MPOXYKTaX POCT MHKPOOPTaHMU3MOB
3ameyIsercsi, Ho mpopoikaercs. [Ipu temneparype Hwke 0 °C OoipmH-
CTBO MHKpPOOOB TPEKpalIaeT Pa3MHOXAThCA, T.€. IPU 3aMOPAKMBAHUN
MPOIYKTOB POCT MHKPOOOB OCT@HABIIMBAETCS, HEKOTOPHIE M3 HUX MOCTe-
MIEHHO OTMHPAIOT. YCTaHOBICHO, YTO IpH TemmnepaTtype Hike 0 °C 0oib-
IIMHCTBO MHUKPOOPIaHW3MOB BIIAJAeT B COCTOSIHME, TOXOXKee Ha aHaOHo3,
COXpaHSET CBOIO JKU3HECTIOCOOHOCTh M TIPH TIOBBIICHWH TEMIIEPaTYPHI
MPOJOJDKAET CBOE pa3BUTHE. DTO CBOMCTBO MHKPOOPTAaHH3MOB CIIEITyeT
YUUTHIBATh NPH XpaHEHWW W AajbHEHIIeH KyJIMHapHOW oOpaboTKe mwIe-
BBIX NMpORyKToB. Hampumep, B 3aMOpOKEHHOM MsICE€ MOTYT JUINTENBHO CO-
XPaHITBCS CATBMOHEIIBI, @ TIOCIIEe Pa3sMOpPAXKUBAHUS Msica OHH B Onaromnpu-
SATHBIX YCIOBHAX OBICTPO HAKaIIMBAIOTCS O OMACHOTO IUIsl YEIOBEKa KO-
JIMYECTBA.

IIpu BO3IEHCTBUM BBICOKOM TE€MIEPAaTyphl, MPEBBIMIAIOMIEH MaKCUMyM
BBIHOCJIMBOCTH MHUKPOOPTaHU3MOB, IIPOUCXOJUT UX OTMHpaHue. bakrepun,
He 00JaJaroIe CocoOOHOCTRIO 00Pa30BBIBATE CIIOPHI, MTOTHOAIOT TPH Ha-
rpeBaHum Bo BiaxHou cpexe no 60-70 °C gepe3 15-30 mmmuyT, no 80—
100 °C — gepe3 HECKOIBKO CEKYHJ WJIM MUHYT. Y criop OakTepuii TepMoyc-
TOWYMBOCTh 3HAYHUTENBHO BhImie. OHEU criocoOHBI BeaepkuBaTh 100 °C B
TedeHne -6 wacos, mpu temmeparype 120-130 °C cmopsl Gaxrepuii BO
BIaXHOHU cpene morudaror depe3 20-30 muuyr. CHopsl IuieceHei MeHee
TEPMOCTOMKH.

TemnoBast KynuHapHasi 00pabOTKa MHUIIEBHIX MPOIYKTOB B OOIIECTBCH-
HOM NHUTAaHWUM, TACTEPH3anusl U CTCPHIN3ALIS IPOAYKTOB B MHIIEBON MPO-
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MBIIIJICHHOCTH TIPUBOJAT K YACTUYHOW WJIM TOJHOW (cTeprin3aims) ruoe-
JIM BET€TaTUBHBIX KJIETOK MUKPOOPTaHHU3MOB.

[Tpn macrepuzanuy MUIIEBOH NMPOAYKT IOJBEpraeTcs MUHUMAILHOMY
TEMIIEpaTypHOMY BO3JIeWCTBHIO. B 3aBHCHMOCTH OT TeMIepaTypHOTO pe-
KHMMa pa3IMualoT HU3KYIO M BBICOKYIO IIACTEPHU3ALIHUIO.

Huskast macrepuzanust IpoBOIWTCS MIPU TEMIIEpAType, HE INPEBBIIIA0-
meit 65-80 °C, e menee 20 MUHYT /1 OOJbIIEH rapaHTUH OE30MACHOCTH
MIPOIYKTA.

Beicokas macrepuszanus npeacTaBisieT co0ol KpaTkoBpeMeHHoe (He 6o-
mee 1 MUHYTBI) BO3JEHCTBHE Ha TACTEPU3YEMBI INPOAYKT TeMIEpaTyphl
Boimie 90 °C, KOTopoe NPUBOJAWT K THOENM MaTOTeHHOW HECTIOpPOHOCHOM
MHUKpPO(DIOPHI U B TO XK€ BPEMS HE BIICUET 32 COOOH CYIIECTBEHHBIX M3Me-
HEHHUI IPUPOIHBIX CBOMCTB MMacTepU3yeMBIX IPOAYKTOB. IlacTeprn3zoBaHHbIC
MIPOAYKTH HE MOT'YT XPaHUTHCS Oe3 X0Io/a.

Crepunmszanysi MpeaycMaTpUBAaeT OCBOOOXKIEHHE NPOAYKTa OT BCEX
(hOopM MHKPOOpPraHM3MOB, B TOM uucie u crop. Crepunm3anust OaHOYHBIX
KOHCEPBOB IPOBOJUTCS B CIIEIHAJIbHBIX YCTPOWCTBAaX — aBTOKJIaBax (Iof
naBieHreM mapa) npu temneparype 110-125°C B teuenne 20—60 mMuHYT.
Crepunmsanusi o0ecriednBaeT BO3MOXKHOCTh JUIMTENHHOTO XpaHEHHs! KOH-
cepBOB. MOJIOKO CTEpWIIN3yeTcss METOJOM YIbTPAaBBICOKOTEMIEPATYPHOH
obpabotkn (mpu Temmneparype Bobime 130 °C) B TeyeHHE HECKOIBKHX Ce-
KYH]I, YTO MO3BOJISIET COXPAHHUTh BCE TTOJIE3HBIE CBOHCTBA MOJIOKA.

Peaxyus cpeowi. )KuzHenearenbHOCTh MHUKPOOPTaHHU3MOB 3aBHCHT OT
KoHIeHTpaluu Boaopoansix (H") win ruapokcunbubix (OH ") HOHOB B cy6-
cTpare, Ha KOTOPOM OHM pa3BHBaroTcs. Jlist OonbImHCTBa OakTepuil Hau-
Gonee OmaronpusTHa HelTpanbHas (pH okoso 7) wim cnabomenoynas cpe-
na. IlnecneBble TPUOBI U IPOXOKK XOPOIIO PAcTyT MPH CIA0OKUCION peak-
K cpensl. Beicokas kucimotHOCTh cpensl (pH Hmke 4,0) mpensTcTByeT
pa3BUTHIO OaKTEpHH, OJHAKO IUIECEHH MOTYT IPOJ0JDKATh PACTH U B Ooee
kucnoi cpene. IlomaBieHne pocTa THWIOCTHBIX MHKPOOPTaHU3MOB MpPH
MIOAKHUCIIEHUH CPEelibl UMEET MpaKTH4ecKoe nmpuMmeHeHue. /lobaBieHne yk-
CYCHOHM KHCIIOTBI HCIOJIB3YETCS IPU MAapHHOBAHUM HPOIYKTOB, YTO Mpe-
ISTCTBYET MpOLEccaM THHEHHS U MO3BOJISET COXPaHHUTh MPOAyKTel. OOpa-
3yIOLIasACs MPU KBAIICHUM MOJIOYHAs KHCIIOTa TaKKe MOJABISIET pOCT THU-
JIOCTHBIX OaKTEepHH.

Konyenmpayus conu u caxapa. TloBapeHHas: conb U caxap W3JaBHA HC-
TIOJIB3YFOTCS JUTS TTOBBIICHUS] CTOMKOCTH MPOAYKTOB K MUKPOOHOM 1opue u
Jy4qIIed COXpaHHOCTH MHUIIEBBIX POAYKTOB.

INoBenmeHme conep kaHus pacTBOPEHHBIX BEIIECTB (COIM WIIM caxapa) B
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MIUTATENBHON Cpelieé OTpa’kaeTcsi Ha BEJIMYWHE OCMOTHYECKOrO IaBIICHUS
BHYTPH MHUKpPOOPIaHM3MOB, BBI3BIBAEcT MX oOe3BokuBaHue. IIpu moBsIre-
HUM KOHIICHTPAIIMK MTOBApEHHOW conu B cyOcTpare Oonee 3—4 % pa3MHO-
KEHHE MHOTHX, B TOM YHCJIE€ THUJIOCTHBIX, MUKPOOPTaHU3MOB 3aMeIsIeTcs,
IIpY KOHIEeHTpanuu 6onee 7—12 % — npekparaercs.

HexoTopble MEKpOOPraHU3MBI HYKJAIOTCS [UISI CBOETO Pa3BHUTHS B BBI-
cOKMX KoHIeHTparusax comu (20 % u Beimie). VX Ha3bIBaIOT CONENIOONBHI-
My, wik ranopunamu. OHA MOTYT BBI3BIBATh IIOPUY COJIEHBIX MPOJYKTOB.

Bricokne koHIEHTparmu caxapa (Beimie 55-65 %) mpekpamaroT pas-
MHOKEHHE OOJIBIIMHCTBA MUKPOOPTaHU3MOB, 3TO HCHOJIB3YETCS MPU IPHU-
TOTOBJICHNH U3 IIOZOB M SITOX BapeHbsl, JUKeMa mwin nosuaina. OmHaKko 3Ti
MIPOAYKTHI TOXKE MOTYT IOJIBEPraThCsS MOpYE B PE3yAbTaTe Pa3MHOKECHUS
0CcMO(MITBHBIX TJIECEHEH M APOXIKEH.

Csem. HexkoTOpbIM MHUKPOOPTaHHW3MaM CBET HEOOXOIWMM ISl HOPMAaJIb-
HOTO Pa3BUTH, HO A1 OOJBIIMHCTBA U3 HUX OH I'youTesneH. Yiubrpaduore-
ToBble Tyun ConHIa 00nanatoT OaKTepUIMIHBIM JIEHCTBHEM, T. €. TIPH OIl-
pEIeNeHHBIX J103aX OONy4YeHHUs NPHUBOMAT K THOETM MHKPOOPTaHHU3MOB.
bakrepunmansie cBOicTBa yIbTPa(HONETOBBIX JTy4el PTYTHO-KBApIIEBBIX
JIaMIT UCTIONB3YIOT IS Ie3NH(EKIINH BO3AyXa, BOJBI, HEKOTOPBIX MHUIIEBHIX
nponykroB. MH(ppakpacHbIe JIydn TOXE MOT'YT BBI3BAaTh TMOEIh MHKPOOOB
3a cYeT TEIUIOBOTO BO3ACUCTBHS. Bo3aelcTBIE ITHX JIydel IPUMEHSIOT IIpU
TeryIoBoi 00paboTke mpoaykToB. HeratnBHOE BO3aeHCTBHE HA MUKPOOpTa-
HHU3MBI MOTYT OKa3bIBaTh AJICKTPOMATHUTHBIC TIOJISI, HOHU3NUPYIOLINE H3ITy-
YeHHs U pyrue ¢pusndeckne GakTopbl Cpembl.

IMpu o0bayyenuu muxpoopranmsmo nozor 0,5 I'p (I'pert) (I I'p =
= 100 pan (pagmaH)) yCHIMBAIOTCS POCT M 0Opa3oBaHWE MHUTMEHTOB; 1032
1 I'p nmeiicTByeT MeHee OnarompusaTHO, a u3nydeHue no03oi 3—5 I'p mpuso-
JT K OCTaHOBKe pocTa. K m3mydeHusiM Oojiee 4yBCTBUTEIBHBI MOJIOJIBIC
KJIETKH, HAXOJSIIINECS B CTAIMU JICNICHNS WM POCTa.

Bonee ycTOMUYMBEI K M3Iy4EHHIO TPAMITOJIOKUTEINbHBIE MUKPOOBI M Me-
HEe YCTOWYMBBI rpaMoTpUnaTebHble. [I0BBIIIEHHAS YCTOWYMBOCT K H3ITY-
YEHUAM OTMEUCHA y KJIOCTPUANI O0TyIN3Ma: OHH MOTMOAI0T TOJBKO TIOCIIe
BO3ACHCTBUS Ha HUX no3amu 25—40 k['p. s JoCTHKEHUS CTEPIIIBHOCTH B
HEKOTOPBIX CIIydasix HeoOxoaumo uaimydeHue m1030i 50 k['p. YcroiumBel K
W3JTy4CHUIO BUPYCHl M PUKKETCHH; UX YCTOWYHMBOCTH NMPHUMEPHO TaKas e,
Kak 1 y crop 6ammur. Yem MeHbIe pa3Mepsl BUPYCHBIX YaCTHI, TEM BBIIIE
neranpHas 1o3a. HekoTopble MHUKpPOOBI (BO3OYIHWTENb CHOMPCKOH S3BHI,
KUIIEYHasT MaJllodKa M JIp.) MPUOOPETAIOT YCTOWYMBOCTh K HM3ITyYCHHSM.
Iocne HeckoMpPKUX OONMYYEHHUI OHAa Y HHX IOBBIIIAeTCS B 2 pa3a u Ooee.

34



Bospacranne ycTOHYMBOCTH K H3JIYYEHUSIM 3aBHCHT TAaKKe OT CPEAbl, B
KOTOpOH BBIPAIIMBAIICH MHKPOOPTaHU3MBI.

Yaempaszeyx — 310 BbicokouactotHble (20 kI’ n Oornee) MexaHuueckne
KoJyieOaHusl ynpyrod cpelipl, He BOCIIPHHUMAaEMbIe YXOM deJioBeka. Jlect-
ByS Ha KYyJIbTYypy MHUKPOOPTaHW3MOB, YJIBTPa3BYK CO3IaeT OOJBIIYIO pa3-
HHUIy B JIABJICHWSX M TIOBPEXKAAeT KIETKy. HacTh MHKpOOOB mormdaer
O4YeHb OBICTPO (HEMEIUIEHHO), APYr'ue MOABEPraloTcsl CHIBHOMY MeXaHHu4e-
CKOMY COTPSICEHHUIO, B pe3ylbTaTe 4Yero HapymaroTcs (U3NOIOrHYecKue
TIPOLIECCHI: Pa3KMKACTCsl ¥ BCIICHUBACTCS [IUTOIUIA3Ma, YBEJIMUMBACTCS €€
00BbeM, pa3phIBACTCs KJIETOYHAS! CTEHKA, BO BHEIIHIOIO CPeIy BBIXOIUT CO-
nepskumoe. Ha mpunmune kaButanum (00pa3oBaHUE B JKHIKOCTH ITy3BIPb-
KOB, 3aITOJJHEHHBIX I'a30M) OCHOBAaHO HMCIOJBG30BAHUE YIIBTPa3ByKa I W3-
BJICYCHUSI TOKCHHOB, (DEpMEHTOB, aHTUTEHOB.

O¢ddexTrBHOCTD AEHCTBUS YNBTpa3ByKa MOHIKAETCS MPU COACPKAHUH
B cpene nporenHa. [loaToMy McIonbp30BaHNE YIbTPa3ByKa A CTEPUIIN3a-
MM MOJIOKA W JAPYTUX HPOIYKTOB HE BCET/A JACT XKEJTaeMble PEe3yNIbTaThI.
BeicTpee monBepraioTcsi pa3pymICHHIO MalTOYKOBHIAHBIE (OpPMBI M Oornee
MEIUIEHHO — IapoBUHBIE. UeM MeHbIle 00bEKT, TeM BHIIIE €ro yCTOWYH-
BOCTb K JICHCTBHUIO YIIbTPa3BYyKa.

Dnexmpuuecmso, MO-BUAUMOMY, HE OKa3bIBACT CHIILHOTO JICHCTBHS He-
TIOCPE/ICTBEHHO Ha MUKpOOBI. [Ipoxoss yepe3 cpemy, TOK BEICOKOTO HaIps-
JKEHUSI MOXET BBI3BATh AJIEKTPOJIN3 HEKOTOPHIX KOMIIOHEHTOB M 00pa3oBa-
HHUE COEAMHEHHH, KOTOpble HEOIarompHsITHO BIHAIOT HA MHUKpPOOBI. DIek-
TPUYECKHH TOK YCWJIMBAET [IUJHOE NEHCTBUE Ie3NH(UIINPYIOMNX BEIIECTB,
0COOEHHO PTYTHBIX IPENaparoB. B mone 371eKTpuieckoro Toka MPOUCXOIHUT
JIICCOLMALIMSI MOJICKYJI Ha MOHBI, 9TO COKPAIIAET CPOK IEHCTBHS BELIECTB U
MOBBIIIACT UX dPPEKTUBHOCTE. DIEKTPOIN3 MPUMEHSIOT NTPH AC3NH(EKINT
BOJIbI, 00€33apa’KMBaHNK CTOYHBIX BOA U T. 1. IIpH 3TOM rybuTenpsHoe nei-
CTBHE Ha MHUKpPOOBI 00ECIEUMBACTCS HE CaMHMM DJICKTPHIECTBOM, a TEMH
MPOAYKTaMHu (KHUCIOPO, XJIOP, KUCIOTHI), KOTOPbIE 00pa3yroTCsl B Pe3yilb-
TaTe ero NPOXOXKICHHUS Yepe3 Cpeay.

Bauanue maznumnuvix nonei. Y MAKpOOPraHN3MOB, KaK M Y APYTUX >KH-
BBIX CYIIECCTB, YCTAaHOBJICH MArHHTOTPONU3M. JIBW)KEHHME HEKOTOPBHIX H3
HHUX TPOUCXOJWT MO MarHUTHOMY MepuauaHy: B CeBEepHOM IMONTyIIApUH —
Ha ceBep, B FOXKHOM — K NpOTHUBONONOKHOMY montocy. Eme B Gosnbreit
CTEIIEHH MArHUTOTPOIIU3M BBIPQXEH Y MUKPOCKOIMYECKHX I'PUOOB, KOTO-
pble MOT'YT PAaCTH IO CHJIOBBIM JIMHHSM MarHUTHOTO 1ojs. Takoe siBICHUE
OOBSICHACTCSI HAIMYMEM OCOOBIX MPOAYKTOB OWMOCHHTE3a, COICPIKAIIIX
HI3KOMOJICKYJISIDHBIE OSNTKU-(DEpPMEHTHI, B MOJIEKYJIaX KOTOPBIX HMEIOTCS
ATOMBI Jkelie3a ¢ (PeppOMAarHUTHBIMU CBOHCTBAMHU.
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MHuKpOOBI pearupyroT Ha J1000€ HapsHKEHHE TeOMAarHUTHOTO TTOJIS, YTO
MIPUBOJMUT K M3MEHEHHIO MOPQOIOTHUECKHX, KYJIbTYPaIbHBIX H OMOXUMH-
YeCcKUX CBOWCTB. KileTkn yBenmmumBaroTcs B pasmepax, 00pasyroT JJIMHHBIE
HUTH; Ha IUIOTHBIX NHTATEIbHBIX CpelaX MOTYT pacTd MeENKde Oecrur-
MEHTHBIE KOJOHHMHU (CTaHMIOKOKKH, YyJecHas Iajnoudka). MHorma m3mens-
10TCST OOMEH BEIIECTB, BHUPYJICHTHOCTb, IOBBIMIACTCS PE3UCTEHTHOCTH K
aHTHONMOTHKAaM U T. A. CiemoBaTenbHO, MarHUTHOE MOJIE MOXKHO paccMmar-
pHUBATh KaK SKOJOTMYECKUH (haKTOp, ONpPEAEISIONINI TeUeHne OHoIornde-
CKHUX IIPOIIECCOB, CIIOCOOCTBYIOIIMH TOSIBICHHIO M BPEMEHHOMY HCUE3HO-
BEHMIO MH(MEKIMOHHBIX U Ipyrux Ooje3Hell Ha 3emie.

T'uopocmamuueckoe oasnenue, npepprmatomiee 108—110 MIla, Be3bIBa-
eT JIeHaTypaluio OENKOB, NHAKTUBAIMIO (PEPMEHTOB, HIIEKTPOIUTHIECKYIO
JIICCOLMAIINIO, YBEIIMYMBACT BSI3KOCTh MHOTHX KHIKOcTel. Bee aTo Hebna-
TONIPHUSATHO OTPAXKAETCS HA XU3HEACATEIbHOCTH MUKPOOOB M HEPEIKO NpH-
BOIUT K MX rubemu. Cpemy MUKpPOOPraHM3MOB MMEIOTCS M Takue (Oapo-
(UIBHBIE), KOTOPBIE KHUBYT U Pa3MHOXAIOTCS TIpH Ooiee BBICOKMX 3HAUe-
HUSX JIaBJICHUS, HApUMEp INTyOOKOBOJHBIE OAKTEpHM MOpEH M OKEaHOB.
BonbmmHCTBO e MUKpOOOB BBIEP)KMBAET qaBiieHne okoso 65 MIla B Te-
yeHue 1 gaca.

Heticmeue compscenuil 9acTo BBI3BIBACT THOEb OakTepuii (HO HE BUPY-
coB). Ecnin momecTuth KynpTypy Oakrepuii B cocy/l CO CTEKISIHHBIMHM IlIa-
PUKaMU U BCTPSXHMBATh, TO YEpPe3 HEKOTOPOE BPEMsI NPOMCXOANUT MEXaHH-
YecKoe pas3pylleHHe KIeTOK. bakrepum paspymiarorcs ObICTpee, eciu HX
MIPEIBapHUTEIBHO 3aMOPO3UTh. [10100HOE HabMIONAETCS B TOPHBIX M IPYTHX
OBICTPOTEKYIIMX peKax, Onarojaps 4YeMy BMecTe C JCHCTBHEM JIydel
ComHua 1 Apyrux (pakTopoB OHM OYMIIAIOTCS OT MUKPOOOB.

Bausnue nesecomocmu. Kax n3BecTHo, 3aIycKaeMble B KOCMOC MUKPO-
OpraHM3MbI TIEPEHOCIT HEBECOMOCTh 0e3 0coObIx M3MeHeHMi. Hampumep,
KyJabTypa (CHOpbl) MUKpoopranusMa Bac. subtilis Ha onuHaKOBOH cpene U
TIpY TAaKOH ke TeMIepaType Ha 3emile pa3BuBaiack ObicTpee (Ha 30 %), yem
Ha opOutansHOM craHmum «Camot-6». [lonararor, 4To 3eMHOE TSATOTEHHE
obecrieunBaeT OONBIIMK KOHTAKT KJIETOK B KOJIOHWH, YAyYIIaeT YCJIOBHUS
MeTabos3Ma, 4ero He HaOmoaeTcss B KOCMOcCe.

Xumuueckne (pakropsl.

MHuKpOOBI, KaKk ¥ BCE JKUBBIC OpPraHU3MBbI, YyBCTBUTEIBHBI K (DaKTOpamM
cpensl. OHM CHOCOOHBI pearupoBaTh Ha MajlelIne M3MEHEHHs Cpeibl Iie-
pEeMEIIeHNEM WM APYTUMH peakiuusiMu. [Ipy BOSHUKHOBEHHNH OJIaronpHsT-
HBIX MUMITYJIbCOB MUKPOOBI YCTPEMIISIIOTCS K OOBEKTY pa3/ipakeHusl, HeOa-
TOTIPHUSATHBIC UMITYJILCBHI OTTAJIKMBAIOT MX. Takoe sBJIEHHE MOyIHIO Ha3Ba-
HUE Xemomakcuca. Bewecmea-ammpaxkmanmet, OnaronpusiTHO JIeHCT-
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BYIOIIE HA MUKPOOHYIO KJIETKY (MSCHOW 3KCTPAKT, MENTOH), BBI3BIBAIOT
TIOJIOKUTEJIbHBIA XEMOTAKCHUC; CHIIbHOACHCTBYIOIINE, STOBUTHIC Geujech-
ea-penennenmal (KUCIOTHI, IEJI0YHM), BEAYIIME K NEPEBO30YKACHUIO U
YTHETCHHIO, MPUBOAT K OTPULATEIIBHOMY XEMOTAKCHUCY .

MHuUKpOoOpraHn3Mbl IPUCIOCOOMINCH K OIIPEAEICHHOH cpene oOnTaHusl.
Opnnu (IUIeCHEBBIC TPHOBI) — ayuoOoPuiIbHble OP2AHUIMbBL — XUBYT B KH-
CIIOH cpene; Apyrue (XONCpHBI BHOPHUOH) — aAlKA10(UIbHbIE OPZAHU3-
Mbl — B IICNOYHOW. BONBIIMHCTBO ke MHUKPOOOB NpEANIOYHTAET Cpeny,
KOHLICHTPALMs BOJOPOIHBIX HMOHOB B KOTOPOHM Jenaer ee OmmKe K HEH-
tpamsHOU (pH 6,5-7,5). OnTEMansHY!0 cpely OOMTaHWS B €CTECTBEHHBIX
YCIIOBUSIX MHKPOOPTaHU3MBI CO3/IaI0T cebe caMHu.

3HaHWE JEWCTBUSI XUMUYECKUX BEIIECTB HA MUKPOOBI MMEET IpaKTH4e-
CKOE 3HAa4YCHHE, TAK KaK MHOTHE M3 HHX HCIONB3YIOTCS VIS MPOBEACHHS
03/I0POBUTENBHBIX MEPONpUATHH B Xo3siicTBax. Hambonee mmpoko pac-
MIPOCTPaHEHBI U3 0e3UHPUUUPYIOWUX Gelyecms TIETOUH, KUCIOTbI, XJIO0pCo-
JieprKaliye npenaparsl, GEHONbI, COTH TSDKEIIBIX METAIIOB.

UYeM BbIIIe KOHIICHTPALMS BEIIECTB, TEM CHJbHEE UX NEHCTBUE HA MHK-
poOHYIO KJIETKy. YBeNM4YeHHEe KOHIEHTpalnu (eHona B 2 pa3a CHHXKAET
BpeMsi cTepuim3aiiy B 64 paza. Haubonee BeIpakeHHOE IUTHOE JIeHCTBHE
HMEIOT BOJIHBIC PACTBOPBI JIC3HH(PUIMPYIONIMX BEIICCTB; B MACISHBIX pac-
TBOpax OHO Ooiee crmaboe. Crepwim3anys ObIcTpee NMPOTEKAET B KUCIOW
cpefie U MEATICHHEEe — B IIeN04HOM. bosee ycTONYMBEI K NEHCTBHIO XMMH-
YECKUX BEIIECTB M3 HECHIOPOOOpa3yIoImuX MapoBuIHbIe GopMel. [Tamouko-
BUJIHBIC W U3BUThIC (POPMBI MHUKPOOOB MPU MPOYUX PABHBIX YCIOBUSIX ObI-
cTpee moruoaroT.

Cropsl IOYTH HE COAEPXAaT CBOOOAHOW BOJBI, UMEIOT IIOTHYIO JIBOM-
HYIO0 000JIOYKY, ITO3TOMY OTJIMYAIOTCSl Oojiee BBHICOKOH YCTOWYHMBOCTBIO K
JNCHCTBUIO XUMHUYECKHX BeIIeCTB. TakkuM 00pa3oM, JCHCTBUE XUMHYECKHX
BCILECTB 3aBUCUT OT COCTaBa, KOHLICHTPALINH, YKCIIO3HLIHH, TEMIIEPATyphl 1
JIpyrux (GakTopos.

XUMHUUYECKHE BellecTBa, obanaronne OaKTepULUIHBIM ICHCTBUEM, Ha-
3BIBAIOT aHTHCenTHKaMH. K HUM OTHOCSTCS Ne3MH(UIMPYIOLIME CPEeacTBa
(XJIOpHAsE U3BECTh, THUITOXJIOPUTHL M Jp.), UCIONb3yeMble B MEIWIMHE, Ha
NPENPUATHSAX MUIIEBOM MPOMBINLICHHOCTH M OOIIECTBEHHOTO MTUTAHUS.

HekoTopble aHTUCENTHKH MPUMEHSIOTCS B KAYeCTBE MHUIICBBIX T00ABOK
(copOuHOBast 1 GEH30MHAS KUCIIOTHI U JIp.) IPH U3TOTOBICHUH COKOB, UKDHI,
KPEMOB, CaJlaTOB M APYI'HX MPOIYKTOB.

Buosiornueckue pakTopsbl.

MHUKpPOOPraHU3MbI MOABEPIKEHBI HE TOJIBKO (DH3UYCCKUM, XHMHYECKHIM,
HO ¥ OMOJIOTMYECKMM BO3JEHCTBHSM. B mpupoze Bce CBS3aHO M B3anMO3a-
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BUCHMO. JKUBBIC CyIlIeCTBa OOBCHMHEHBI B YCTOWYUBBIC SKOJIOTMUECKHIE CUC-
TEMBI — OUOYeHo3bl. [ KaXKI0r0 U3 HUX XapaKTEPHBI BUIOBOS M KOJTHYECT-
BEHHOE COOTHOIICHHS OMYJIALHI, CTPYKTYpa, B3AHMOOTHOIICHUS U IPYTHE
npu3Hakd. Cpenu pa3HbIX LEHO30B ((PUTOIEHO3BI, 300LEHO3BI) OOJIBIIOE
MECTO B IIPUPOJHBIX YCIOBHSX 3aHUMAIOT MUKPOOOYEHO3bl — COOOIECTBA
MHUKPOOPraHU3MOB. MeXIy HUMH U APYTHMH KHBBIMH OPraHH3MaMH CyIIe-
CTBYIOT CaMble pa3HOOOpa3Hble B3aMMOOTHOIICHHsI. OHU MOTYT MPOSBIISATh-
csi B (opMe cuMOMO3a, KOMMEHcaIM3Ma, MeTabno3a, caTeluiu3Ma, CUHep-
rU3Ma, aHTarOHU3Ma | T. [I.

Cumobuo3 — COXHTEIBCTBO JIBYX WM 0ojiee BHIOB MHUKPOOPIaHHU3MOB
MEXIy COOOW WIM C OPYyrHMH CyllecTBaMHu. Kiaccnueckum mnpumepom
CUMOMO03a MOXKET CITYXKHUTb CONCUMENbCMB0 2pubda u 600opocau (MaHo0ak-
TEpUH) 8 JUUlaliHUKe, a TaKKe HAXOKICHHE a3po00B M aHAa’pOOOB B OIHOU
3aMKHYTOH cpeze (B M30JMPOBAHHBIX ITyCTOTAX B IMOYBE U IPYTHX MECTax),
KOTJ]a ITOCJIE HCIIONB30BaHUs KUCIOPOJa adpodaMu CO3JAar0TCs OJarornpH-
STHBIC YCIIOBHS JUIA aHadpoOOB, JKH3Hb KOTOPBIX MOXET MPOTEKaTh 0e3
aTOMApHOro KUCIOpona. MUKpOObI, HAXOIIHECS B KIYOCHbKaX KOPHEH,
KUBYT B cUMOMO3e ¢ 0000BbIMH pacTeHHsMH. Llesutrono3opasnararomie
OakTepuH B pyOlLie )KBaYHBIX KUBOTHBIX MOTYT CIY)XHTh MPUMEPOM CHM-
Ono3a MUKpOOa 1 YKUBOTHBIX.

Kommencanusm — HesIpKo BIpaXeHHas (opMa COXHTENIBCTBA MHKPO-
0OB ¢ IpYrMMH OpraHU3MaMH, IPU 3TOM OJIMH OPraHU3M HCIOJb3YeT MHIILY
WY BBIJICNICHUSI IPYTOro, He IPUHOCS eMy Bpena. KoMMeHcabl sIBISOTCS
NPEICTABUTEISIMH HOPMAaJIbHONH MHKPO(IOpPHl JKMBOTHBIX, OOHMTAIOIICH B
KEITYJOYHO-KUILICYHOM TpPaKTe, ABIXaTeJIbHBIX IMYTIX, HAa KOXKE, a TaKKe
SMUGUTHBIMI MUKPOOaMH PaCTEHHH.

Memaobuo3 — Gopma B3aIMOOTHOLICHHI, IPU KOTOPOH OJMH M3 MHKPO-
OOB HCIOJIb3yeT MPOMYKTHI KHU3HEICATCIBHOCTH IPYroro U TEM CaMbIM
co3aeT ONaronpHsATHBIC YCIOBHUS IS €ro Pa3BUTHA (COXKUTEIBECTBO aMMO-
HU(DUKATOPOB M HUTPUPHKATOPOB, LEIUTFOI030pa3IaratolliX U a30THHKCH-
pytonmx Oaxrepuid). HUTpUDHUKATOPBI OKHCISIOT MPOIYKTHI >KU3HEHEs-
TENbHOCTH THUJIOCTHBIX MHUKPOOOB — aMMHaK, a a30TOOAKTEp HCIONIb3yeT
OpraHUYeCKUE KUCIIOThI, KOTOPhIC HAKAIUTHBAIOTCS MIPU PAa3JIOKCHUH KIICT-
YATKH.

Camennuszm — CTUMYISILMSA POCTa OJHOIO MUKPOOPraHU3Ma MPOIyKTa-
MU JKU3HENICATEIBHOCTH APYTOro, KOTOPBIi 3aTeM CTAHOBUTCS €TI0 CITYTHH-
KoM. Bpinernsiemple a30TO0AKTEpOM BUTAMHHBI U JAPYTHE OHOJIOTHYECKH
AKTHBHBIC BEIECTBA CTUMYIUPYIOT Pa3BUTHE MUKPOOOB, MPEBPAILAONINX
oprannueckue (Gopmsl docopa B HEOPraHWUECKHE, YTO, CBOIO OUEpPE/b,
0JIarONpPUSITHO OTPa)KaeTcs Ha Pa3BUTHH BBICIIHMX pacTeHHi. Takoe e nei-
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CTBHUE OKa3BIBAIOT APONOKU — MPOIYKTH BATAMHUHOB TPYIIEI B — Ha npyrue
MUKPOOBI.

Cunepzu3zm — OVHAKOBBIC (PH3UOIOTMICCKHE TIPOIECCHl Pa3HBIX 0CO-
Oelf MUKPOOHOH acCOIMalli, B PE3yabTaTe KOTOPHIX IPOUCXOIUT YBEIH-
YeHHE KOHEYHBIX NMPOIYKTOB (YBEIMYCHUE T€TEPOAYKCHHA — CTUMYIATOpA
pocTa pacTeHHl — TpU COBMECTHOM KYJIFTHBHPOBAHHM a30TOOAKTepa M
rpUOOBUTHON OAIMILIIBI).

Anmazonusm — BpaxaeOHOE B3aMMOOTHOIICHUE, TIPH KOTOPOM TPOTYK-
THI KU3HENEATSIFHOCTH OJHOTO MHKPOOpPTaHH3Ma T'yOUTEIHHO JCHCTBYIOT
Ha TaKOBBIE APYToro. [ HUIIOCTHBIE MUKPOOBI HE MOT'YT JKHTh B OJHOH cpere
C MOJIOYHOKUCIIBIMH, TaK KaK oOpa3zyeMasi MOJIOYHAsI KUCIIOTa MoHmkKaeT pH
Y TIOJIABJIACT POCT AKAIOMMIEHBIX OPTaHU3MOB. DTOT IPHHIIHIT HCIIOIB3Y-
€TCS B CEIbCKOM XO3SCTBE: HA HEM OCHOBAHBI IPOIECCH CIIOCOBAHMUSA,
KBAIlICHWS, TPUTOTOBIICHUS W COXPAHECHUS KHCIOMOJOYHBIX TMPOIYKTOB.
AHTaroHm3M MEXIy MHKpPOOaMH IIHPOKO PACHpPOCTPaHEH B IPUPOJEC.
B 6oprbe ¢ BO3OymuTEensIMHU pa3HBIX OOJE3HEH ero WCIONB3YeT YelOBEK.
[MpuMenseMble aHTHOMOTHYECKHE BEIIECTBA MMEIOT CIICI(HUUIecKoe Jei-
CTBHE. DTUM OHH OTIMYAIOTCSA OT JPYTUX MPOIYKTOB KU3HEACATEIIEHOCTH
MHUKPOOOB. AHTHOMOTHYECKIMH CBOMCTBaMH 00NamatoT (DUTOHITUIBI — Be-
mecTBa, OOHApY)KCHHBIE BO MHOTHX PACTCHHUSX W IHUINEBHIX MPOIYKTAX
(JTyk, YecHOK, pempKa, XpeH, IPSHOCTH U Ap.). K ¢puroHmmmam orHOCATCS
a¢upHBIE Macla, aHTOIMAaHBl U Jpyrue BemiectBa. OHU CIOCOOHBI BBI3HI-
BaTh THOEJH MATOTCHHBIX MUKPOOPTaHN3MOB M THWJIOCTHBIX OaKTepHii.

B smarOM Genke, ppIOHOM MKpeE, ClIe3aX, CIFOHE COACPIKUTCS JTN30IHAM —
AHTHOMOTHYECKOE BEIIECTBO )KHBOTHOTO MTPOUCX OXKIACHUS.

Iapazumusm — 3TO TaKOe OTHOIICHUE MEKIY MUKPOOaMH, B pe3yibTa-
T€ KOTOPOT'O IONE3Y OT COXHTEIhCTBA IMOTYYaeT JIMIIb ITapa3suT, HAHOCS
BpEII XO3HHY, YTO OOBIYHO MPUBOAUT K THOCITH ITOCIICTHETO.

Poct 6akTepnii B craTm4eckoi kKyanType. Kpusasi pocra.

[Ipu BHeCeHNM OaKTEepHil B MUTATEIHFHYIO CPEIY OHU OOBIYHO PACTYT IO
TeX TOp, TOKa COAEpIKaHUEe KaKOrO-HUOYIb M3 HEOOXOMMMBIX MM KOMIIO-
HEHTOB CpEIbl HE JOCTUTHET MUHAMYMa, ITOCTIC Yero POCT MpPEKpaIacTcs.
Ecimm Ha mpoTSDKEHWH BCETO BPEMEHH HE MPUOABIATH MUTATENBHBIX Be-
IIECTB M HE YAAJATh MPOAYKTOB OOMEHA, TO IMOIYUUTCS CTaTUIecKas Oak-
TepHaIbHAS KYJIbTYpA.

KpuBas, xoropas OIMMCHIBACT 3aBUCHMOCTH JIOTApU(MOB YHCIIa KIIETOK
OT BpEMCHH, Ha3bIBaeTCs Kpusol pocma. Kpusasi pocta uMeer S-00pa3HyIo
¢dopmy. PazmuuaioT HecKobKO (a3 pocTa, KOTOPEIE CMEHSIOT IPYT IPyra B
OTIpeIeIIEHHON TIOCIIEIOBATEIIEHOCTH.
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Hauanenas ¢asa (y1ar-gasa) oxBaTbIBae€T MPOMEKYTOK BPEMEHH MEKIY
HAayYaJIOM POCTa M JOCTIKEHHEM MaKCHMaJIbHOHM cKopocTu pocrta. IIpomon-
KHUTEIIBHOCTB 3TOH (ha3bl 3aBUCHUT OT MPEIBAPUTEIILHOTO KYITHTUBHUPOBAHNS,
OT BO3pacTta MUKpPOOPraHW3Ma M OT TOr0, HACKOJIBKO IPHUTOHA VIS pocTa
JlaHHas UTaTeNbHas cpefa. B 3ToT mepuon B 6akTepHaIbHBIX KIETKax CO-
nepxxanre PHK yBenmmuuBaercs B 8—12 pa3. DTo ykasplBaeT Ha ydacTHe
PHK u pubocom B crHTE3€ HEOOXOIUMBIX ()epMEHTHBIX OCITKOB.

OKcnoHeHIMa bHas (Jorapupmudeckas) ¢asa pocra XapaKTepH3yeTcs
MIOCTOSITHHOW MaKCHMaJIbHOM CKOPOCTBIO JieneHust KieTok. CKopocTs jerne-
HUS KJIETOK BO BpeMs 3TOH (a3l 3aBUCHUT OT BHJIA OaKTEpHil M OT Cpesbl.
OnHY TIPEACTaBUTENH JEISTCS depe3 Kaxaple 15 MUHYT IpH Temmeparype
37 °C, npyrue — gepe3 6—150 munyt, maxe 5-10 gacos. Benmunna kmetox
U cofiep)kaHue OeKa B HUX OCTAalOTCS ITOCTOSHHBIMU. B cBs3M ¢ TeM 4TO B
SKCTIOHEHIIMAIBHOH (Da3e CKOpOCTh NETCHHUS KJIETOK OTHOCHTEIBHO ITOCTO-
sSHHa, 9Ta (a3a Hanbojee ymoOHa Al ONPEAEIECHUs CKOPOCTU JEJCHUS
OaxTepuii M JUIA U3ydEHHs BIUSHUS (aKTOPOB BHEIIHEH Cpeqsl Ha JaHHBIH
BUI.

CranmonapHas (pa3a HacTymaeTr TOraa, KOI/ia YHCIO KIETOK IepecTaeT
yBenn4anBaThcs. CKOPOCTh pOCTa 3aBUCHT OT KOHIEHTpALMM CyOcTparta.
[TosToMy Tpy yMEHBIIEHHH KOHIEHTPALMHM CyOCTpaTa HAOIIONAeTCsl CHU-
JKeHHE CKOPOCTH POCTa, TMEPeXoj OT 3KCIHOHEHIMAJIbHONW K CTallMOHApHON
(haze pocTa MpoOUCXOaUT TocTeneHHO. CKOPOCTh pocTa MOXKET CHIKATHCS H
3a c4eT OOJBIION MIOTHOCTH OaKTEepHATbHOMN MOMYJISIIMY WIIN U3-32 HAKOII-
JIEHUsI TOKCUYHBIX MPOIYKTOB oOMeHa. B crammonapHoii dase moryr mpo-
UCXOJNTH TaKHe MPOILECCHl, KaK MCITOIb30BaHNE 3allaCHBIX BELIECTB, CHHTE3
(epMeHTOB, OBICTPO TMOHYT OYEHb UyBCTBUTENBbHBIC KIETKH. KommuaecTBo
OGroMacchl, JOCTUTHYTOE B CTAallMOHApHOH (pa3e, Ha3pIBAIOT BBIXOIOM, HIIH
YPOXKACM.

PocT B HenpepbIBHOM KyJIbTYpe.

B cratndeckoil KyJabType YCIOBHSI BCE€ BPEMsI H3MEHSIOTCS: IIOTHOCTD
MOMYJSINUK OaKTepUi yBETMUYMBACTCSA, a KOHIEHTpauus cyocTpara yMeHb-
raercs.

Jist MHOTHX (DPM3HOJIOTHYECKHX HMCCIIEIOBAHMI IPEAICTaBISIETCS XKema-
TEJIBHBIM /1aTh BO3MOXHOCTb KJIETKaM JUIMTEIBHOE BpPEMs HAXOIUTHCS B
(haze IKCIOHEHINAIBHOIO POCTa IIPU MTOCTOSHHOM KOHIICHTpAIUu cyOcTpa-
Ta ¥ HEN3MEHHBIX MIPOYMX YCIOBHSIX.

J1oOuTBCSL TAaKOTO TOJIOKEHUSI MO>KHO, MHOTOKPATHO TIEPEHOCS KIETKH
Ha HOBYIO NUTATEIbHYIO cpemy. Toi ke menmn MOXXHO HOOWTHCS, €ClU B
COCY/I, COZIEP KAIIMH MOMYJISIINI0 PAcTyIINX KIETOK, HEIPEPHIBHO BBOANUTH
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HOBBIN NUTATENBHBIN PACTBOP M OJHOBPEMEHHO YAAIATH U3 HETO COOTBET-
CTBYIOIIIEE KOJIMYECTBO OaKTEpHaIbHON cycneH3nu. Takol MeToJ MoJIoKeH
B OCHOBY HETIPEPHIBHOTO KYJIFTUBHPOBAHMS B XeMoOcTaTax M TypOumocra-
Tax.

XemocTaT COCTONT U3 COCya-KyJIbTHBATOPa, B KOTOPBIH U3 0c0O0ro pe-
3epByapa IOCTYNAaeT C IIOCTOSIHHOW CKOPOCTBIO IHTATENBHBIM pPacTBOP.
bnarogaps aspanum ¥ MeXaHHYECKOMY IEPEMEIINBAHUIO B KYJIBTHUBATOPE
CO3MIAfOTCSI ONTUMAIIBHbIE YCIOBHS JUIsl CHAOKEHHST KUCIOPOAOM M OBICTPO-
TO pachpeneNieHus MMTaTeNbHBIX BenecTB. 1o Mepe mocTyruieHns B cocyn
MIUTATEITHHOIO PACTBOPA U3 COCY/a BHITEKACT OaKTepHaIbHAS CYCIICH3HSI.

PaGora TypOmmocTaTa OCHOBBIBAaeTCS Ha MOAJEPKAHUM ITOCTOSIHHOM
IUTOTHOCTH OaKTepUaIbHON CYCHEH3HH, WIN MOCTOSHHOW MyTHOCTH. DoTO-
9JIEMEHT, KOTOPBIH M3MEpPSET MYTHOCTb, PETYIHPYET depe3 CHCTEMY pee
MOCTYIJICHNE MTUTATEBLHOTO PacTBOpa. B cocyze aist KyIbTHBHPOBAaHUS BCe
IIUTaTeNIbHbIE BEIIECTBA COAEPKATCS B M30BITKE, M CKOPOCTh POcTa OaKTepHit
MPUOMIKAETCS K MAKCHMAaTBHOM.

OCHOBHBIE A3 MKy CTATUUECKON M HETIPEPBIBHOM KYJIBTYpaMu
3aKITIOYAIOTCS B CIIEAYIOLIEM:

1) craTHdecKyto KyJlbTypy MOKHO paccMaTpHBaTh KakK 3aKPBITYIO CHC-
TeMY, KOTOpasi B CBOEM Pa3BHTHH HPOXoauT Bce (aspl pocta. Kaxasril n3
9THX TEPHUOJIOB XapaKTEPU3YETCs ONPEAETICHHBIMH yCIOBUSIMHU. ABTOMATH-
YECKOE PeryINpOBaHNe B CTATUUECKOH KyIbTYpe HEBO3MOXKHO;

2) HempepbIBHAsT KyJAbTypa IPEICTAaBISET COOOH OTKPBHITYIO CHCTEMY,
KOTOpasi CTPEMHUTCSI K PABHOBECHIO.

I'enernka muxpooprannzMoB. CTpoeHHe W penIMKALUS TeHOMA
OakTepmii.

Hacnencreennyro ¢ynkmmio 6akrepuii Bemonnser JHK, monexyna xo-
TOPOH COCTOUT U3 ABYX MOJIMHYKICOTHAHBIX LIETIOUeK (HUTEH).

Opunpux Mumep, mBeHapckuii Bpay, emie B KoHIe 1868 roma Beiie-
JIWJT U3 JICHKOLMTOB, COAEPKAIMXCS B THOE, paHee HEU3BECTHOE BELIECTBO,
KoTOpoe Ha3BaJsl HykienHoM. B 1889 rony nemerkuii xumuk Puxapx Anbt-
MaH Ha3Bal €ro HYKIEWHOBOH kucrmotoil. Jlume B 1953 romy Obma mo-
crpoena mozaens JTHK.

Kaxaprit HyKJICOTHI COCTOUT U3 a30TUCTOTO OCHOBAHMSI, caxapa (Ie30K-
cupubo3el) U pocdaTtHON TPyMITEL. A3OTUCTHIC OCHOBAHUS IPEICTABICHEI
mypuHaMu (aieHUH — A, TyanuH — ') u nupumunuHamu (THMUH — T, 1iATO-
3uH — ). Kaxxnerid Hyxireotnn o0magaeT MOISIPHOCTBIO: Y HETO MMEIOTCS
JIE30KCUPUOO03HBIN «3-KoHem» U (pocdaTHbI «5-KoHe». Hykmeotuasr 06-
Pa3yloT MOTMHYKICOTHIHYIO Lenouky. CoequHeHne MEXIY OBYMS LEHOo4-
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KaMH 00ecIieunBaeTcsl BOJOPOIHBIMH CBSI3SIMH a30THCTBIX OCHOBAHMIA: aje-
HUHA ¢ TUMHHOM, I'yaHUHa ¢ OuTo3uHOM. Pasmeps! asynuresoil JJTHK om-
PEnNeNSIIOTCS. YUCIIOM Map HyKJICOTUAOB.

Hacnencreennas undopmanus y Gakrepuii Xpanutcs B ¢Gopme Iocie-
noBarenbHOcTH HykieotunoB JJHK, koTopsle 3anatoT Mocne10BaTeIbHOCTh
aMHUHOKHCIIOTHBIX OCTATKOB TP CHHTE3€ MOoJIeKy: Oenka. Kaxknomy Oenky
COOTBETCTBYET CBOM IeH, T. €. AUCKpeTHbIM yuacTok Ha JIHK, ormmuato-
muiics YMCIIOM M CHEM()HIHOCTHIO MTOCIIEAOBATEIFHOCTH HYKJICOTH/IOB.

COBOKYITHOCTh BCEX T€HOB Ha3BIBACTCSI 2EHOMOM (2€HOMUNOM), 2 BHEII-
Hee TPOSIBIICHUE TEHOMA — (heHOMUNOM.

Baxmepuanvnas xpomocoma TIpeAcTaBiIeHa OJXHOW JBYHHTEBOM MoJe-
kyno#t JJHK xonpueBoii ¢hopMbl, nMeroreil ranion1Hb1i Habop reHoB (Bce-
ro 10 5000 reHOB), KOTOpBIE KOAWPYIOT >KU3HEHHO Ba)KHBIE JUIS KIIETKH
GyHKIHH.

Inasmuoer 6axkmeputi — 310 nByHuTeBble Monekynsl JIHK, pacmomo-
’KeHHBIE M30JIMPOBAHHO OT OakTepruanbHOro reHoma. C rura3MugamMu cBsiza-
HBl (DYHKIMH, HE SIBISIFOIIMECS OCHOBHBIMH JUISl KH3HEAEATEIBHOCTH Oakx-
TEpUATBHON KJIETKH, HO JAfoNie OaKTepUH MPEHMYIIECTBA TIPH MO JaHuN
B HEOJIATONPHATHBIEC YCIOBUS CyIIecTBOBaHMA. (DEHOTHITHYECKIMHU TIPH3HA-
KaMH, COOOIIaeMbIMH IIa3MUIaMH OaKTepHATIbHON KIIETKE, SBIIAIOTCS, Ha-
MIPUMeEp, YCTONYMBOCTh K aHTHOMOTHKAM, PacIIeIIeHNe CJIOXKHBIX OpraHu-
YECKHUX BEIIECTB, BHIPAOOTKA (HaKTOPOB OAKTEPHOLMHOT€HHOCTH, MPOIYK-
st ()aKTOpOB MAaTOTEHHOCTH.

®opMbI H3MEHYUBOCTH MUKPOOPTaHU3MOB.

W3menenns u ux ¢popMa B MUPE MUKPOOPTaHU3MOB MOT'YT OBITh pPa3HBI-
MU U 3aBUCAT OT MHOTUX NpuunH. OeHoTHIHYIecKne N3MEHEHHS CBSI3aHbI C
YCIIOBHSIMU CpElibl, HE HACIEAYIOTCS, XOTSI U MOTYT COXPAHSTHCS UTUTENb-
HOe BpeMsl. | eHoTunMIecKkue u3MeHeHHs HacsienyroTest (puc. 3).

DenomunuyuecKkue usmeHeHuUs.

K ¢eHOTHITIYECKIM M3MEHEHHSIM OTHOCST aIaNlTAIMI0 M MOTU(UKALIHIO.

Adanmayusa — IpUCTIOCOOICHNE MUKPOOPTAHU3MOB K YCIIOBHUSIM CPE/IBL.

B Hacrosiee Bpemst 3TO sSiBJI€HHE OOBSACHSAETCS HE M3MEHEHHUEM B MHUK-
pOOHOI KIIeTKe, a pa3BUTHEM paHee M3MCHEHHBIX 0cOo0eH W rHOenbio He-
MIPUCIIOCOOJICHHBIX, YTO YCTaHOBJIEHO IPU ACHCTBUM HAa MHKPOOBI aHTHU-
6notukos. IlprcnocoOneHHbIe KIETKH Pa3MHOXKAIOTCA, a OCTaJIbHBIC — I10-
THOAIOT, T. €. POUCXOIUT €CTECTBEHHBIN 0TOOP.

Moouguxayus — W3MEHEHHE MHKPOOPTaHW3MOB MOJ| BIHMSHHEM YCIIO-
BHll cpenbl. VI3BMEHSIOTCS TONBKO (PSHOTHIMYECKHE (BHEITHNE) TMPU3HAKA
(dbopma, pasmepsl, IBeT KomoHWH). Tak, moOaBIieHWE B Cpedy XJIOpHIa
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KaJIbLUs NPUBOIUT K YKOPOUEHHIO KIETOK KMIIEYHOM manouku. Ecnm u3
Cpenbl yIaluTh 3TO BEIIECTBO, OHM BHOBB NPUHMMAIOT UCXOIHYIO (hopMy.
JloGaBnenue B cpely IJMLEpHUHA W AJlAHWHA BBI3BIBACT IOJMMOPPH3IM Y
xonepHoro BuOprnona. Momudukanys HabII0aeTcsi B HOPMAJIBHBIX YCIIO-
BHSIX XKHM3HH, 3TO PEAKLHs HAa BHEIIHHE pa3[pa)KCHUs, HE CBS3aHHBIC C Ha-
pymeHreM (GprU3N0I0rHIecKHX MPOIECCOB B OPraHU3Me.

[Tpy AIUTENBHBIX M CHIIBHBIX BO3JEHCTBHUAX HA MHUKPOOHYIO KJIETKY MO-
T'YT OBITH M OoJsiee TITyOOKHE M3MEHEHHMS: MAJIOYKH ITPUHUMAIOT OKPYIIYIO
(opMy U ke IPOXOAT Yepe3 MOPUCTHIEC (GHUIBTPHIL.

| ®EHOTUNWIECKAA MEHOTUNMWMECKAA
(MOAMPUKALINA) (HACNEACTBEHHAS)
l l
| Mopanorwveckan | 1| MyTaymm | TEHETIFECKNE
pexoMbuHaLmm
.| GHOXHMIECKan WHayippoBatibe T | TpaHCaAypS
! ) L KOHBIOraiMA
reHHble XPOMOCOMHble
| ]
g KpyTiHbIE Aeneip
e {Aynnsaipe, MHBEPCHS, HHBEDCHA
{TpaHzaps, TpaHCBEpGHA) AL, AHCTIOKaLpE) AyNnMEApA

Puc. 3. Knaccuduxamnus H3MEHIHBOCTH MUKPOOPraHH3MOB

T'enomunuueckue uzmenenus.
Mymauuu — OTO HACJICAYCMBIC M3MCHCHHSA B MOCICAOBATCIBHOCTH OT-
JACJIBHBIX HYKJIICOTHUAOB, KOTOPBIC MPUBOJAT K IMOABJICHUIO MI/IKp060B C HO-
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BBIMHU CBOMCTBaMH. Takoi TeH KOAUPYeT OEIOK, OTIIMYAIOIINICS OT UCXO/I-
HOT'O 110 CBOMCTBAaM U (DYyHKITHSM.

TepmuH «MyTanus» BBEAEH TOJUIAHJICKMM ydeHbIM Xyro ne dpuzom
(1901). Myranuu CBOWCTBEHHEI BCEM JKHMBBIM CYIIECTBAM, B TOM YHUCIIE U
MHUKPOOPTaHU3MaM.

Cnonmannuvie mymayuu (6€3 HaIIpaBIEHHOTO BO3JICHCTBHS) OYEHb PEa-
ku: mpuMepHo oxHa Ha 100 Thic. OHM XapaKTEepU3yIOTCSI N3MEHEHHEM KaKo-
TO-HHOYIb OHOTO MIPHU3HAKA M OOBIYHO CTAOMIHHEI.

Huoyyupoeannvie, i mymazenuvle, Mymayuy BOSHUKAIOT BCIEICTBHUE
BO3/ICHCTBHUA (hakTOpoB cpenbl. OHM BCTPEYAIOTCS CPaBHHUTEIBHO HacTO.
MyTareHsl MOIpa3IeNnsioTcs: Ha (pu3ndeckue, XMMUYECKHe M Onojornde-
ckue. K pu3ndeckiM OTHOCAT pa3inuyHOTrO poja M3IIydeHus: yabTpaduoe-
TOBbIE, PEHTTCHOBCKHE, paanoakTHBHbIC. OHM BBI3BIBAIOT ITOBPEKICHHE
TEHETUYECKOTrO aIllapaTra, HW3MEHEHHE IPH3HAKOB, CBOWCTB MHKPOOOB.
K XUMHUYECKHM OTHOCAT CHJIBHONEHCTBYIOIINE BEIIECTBA: OTPABIISIOMINE
(umpuT), NeKapCTBEHHBIE (101, TEPOKCH BOIOPOAA), KUCIOTHI (a30THCTAs)
u np. Ilpumepom Omonorndecknx myrareHoB moxer ObiTh JJHK. Tak, mpu
BBEICHUHU B KJIIETKH 3MOpHOHA IPp030(HIbl HEKOTOPHIX BUAOB OHKOBUPYCOB
B3pOCIIBIE 0COOM TPHOOPETaroT HOBBIE NMPU3HAKHM: HA TOJIOBE BO3HHUKAIOT
HEOOBIYHBIE BBIPOCTHI WIIM YITyONIeHHs, MHOT/Ia Mcue3aroT Tmaza. OTpe3ok
BupycHoi JTHK, KoTopsIii BCTpanBaeTcsi B OTHY U3 XPOMOCOM JIpO30(IITHI,
BbI3BIBAET Ju(epeHnnpoBaHne KIETOK, M, KaK pe3ysibTaT, IMOSBISIIOTCS
MOpP(]OIOTHIECKHE U IPYTHE N3MCHEHHS.

CymiecTByIOT KpYIHBIE W MeJKHE (TOd4edHble) MyTaruu. K KpymHbIM
OTHOCSTCS MYTallMH, KOTOPBIE XapaKTepH3YIOTCS BBINAJCHHEM OOJBIIOro
ydacTka reHa. Todeynas MyTalust TPOMCXOANT BHYTPH I'€HA U TPEICTABIS-
eT co0oi 3aMeHy, BCTaBKY (AyIUIMKAIlWs), BBIAJCHWE (HeJenus) OXHOM
napsl a30TuCThIX ocHoBaHUil JIHK. B pe3ynbraTe ToueuHbIX MyTaluii mpo-
UCXOIWT HACIEICTBEHHOE W3MECHEHHE KaKHX-THOO CBOWCTB MHKPOOHOI
KJIETKH, KOTOpast, KaK IPaBHJI0, OCTAETCS )KU3HECTIOCOOHOH.

Jloka3zaHO MyTareHHOE NCHCTBHE BHPYCOB M XKHMBBIX BHPYCHBIX BaKIIMH
Ha MiekonuTaonmx. OHHM TOBPEXJAIOT HACICACTBEHHBIN ammapaTr He
TOJBKO COMAaTHYECKNX, HO M TOJIOBBIX KJIETOK. MyTareHHOe AEeHCTBUE BH-
PYCOB OCOOEHHO aKTHUBHO IPOSIBIISETCS BO BPEMsI SIIM300THU H SMUAEMHH.
YncneHHOCTh MYTaIli BO3pACTAET TAKXKe NP HAPYIICHUH MeTaboIn3Ma u
CTapeHH! OpraHu3Ma.

JIy1st mosTydeHust TOJIe3HBIX MPU3HAKOB Y MUKPOOPTaHU3MOB ITPUMEHSIOT
caMble Pa3IMYHbIC MyTareHbl. TaKnM METOIOM BBIJEICHBI BBHICOKOAKTUB-
HBIC OITaMMBI TIPOAYLIEHTOB AaHTHOMOTHKOB M ApYyrux Bemects. [Tocme 06-
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Jy4eHHs TPOAYLEHTa MEHUIMUINHA TTOJIyYeHBl ITaMMBI, KOTOPBIE IO CBO-
el aKTHBHOCTH B JIECATKH-COTHHU pa3 MPEBOCXOST UCXOAHbIE. B couerannu
¢ ApyruMHu (haKTOpaMH M IPU CO3AaHUH ONITHMANIBHBIX YCIOBHHA pocTa OHo-
CHHTE3 IMOBBIIIAJCs: neHnmuHa B 10 ThIc. pa3, BuramuHa B, (pubodia-
BuHa) B 20 ThIC., BuTaMuHa Bi, (tmanokobanamuna) B 50 ThIC. pas.

Heobxonnmo oTMeTHTB, 4TO IOCIIe MyTarcHe3a IMOSBIISIIOTCS] HE TOJBKO
TIOJIE3HBIE, HO ¥ Bpe/IHbIE IPU3HAKU. MUKPOOOB C IOJIE3HBIMU ITPU3HAKAMH
ObIBaeT OYEHb MAJIO, @ CaMOE€ TJIABHOE — ISl UX ONpENeNICHHS MPUXOANUTCS
MIPOJENBIBATh OTPOMHYIO paboTy: HE TOIBKO BBIAEIATH THICSYN IITAMMOB B
YHUCTYIO KYJIBTYpPY, HO M M3y4aTh MX CBOWCTBA. Tak, JUIMTEIBHBIM M KpO-
MOTJIMBBIM TPYZOM YIaJIOCh BO MHOT'O Pa3 MOBBICHTH BBIXOJ HE3aMEHHMBIX
aMHUHOKHCIIOT (JIN3UH, TITyTaMuHOBas). JleliCTBHE paIiOaKTHBHBIX BEIIECTB
BBI3BIBACT TIIyOOKHE N3MEHEHHS B TEHETHUECKOM arapaTe, HO CPeau MUK-
POOOB MOSBIISIIOTCS pachl, yCTOMYHUBEIE K HAM.

Kombunamuenwvie usmenenus.

KoMOnHaTHBHBIE M3MEHEHUs TMOSBIISIIOTCS B pe3ynbTaTre TpaHchopMma-
IIMH, TPAHCAYKINH U KOHBIOTAIIUH.

Tpancgopmayus — 310 TpoIecC MEPeHOCa yIaACTKa TeHETHYECKOro Ma-
tepuana JIHK, coneprkariero onqHy napy HyKJI€OTHIOB, OT KJIETKH-TOHOPA K
KJIETKe-peUNAEHTy. BriepBble 3TO sBieHHE OBUIO YCTAHOBIEHO B
1928 roxy anrnuiickum MukpoOuonorom @. I'puddurom.

[Mpomecc TpaHcopMamuM MOXKET CaMOIPOU3BOIBEHO MPOHMCXOIUTH B
MIPUPOJIE Y HEKOTOPHIX BHJIOB OAKTEPHi, YaIlle TPAMITOIOKUTEIBHBIX, KOTIa
JIHK 13 moru0mmx KI1eTOK 3aXBaThIBAETCS PELUITUEHTHBIMU KIIETKaMH.

Onoim @. ['pugpgpuma. MplliaM OJHOBPEMEHHO OBIIIM BBE/ICHBI JIBE
KyJAbTYpBI ITHEBMOKOKKOB: HENATOT€HHAsI, JIMIICHHAs Karcyisl (R-mramm),
W TIATOT€HHAsl KyJIbTYpa C Karcyiol (S-mramm), youtas HarpeBanueM. Bee
MBIIIN MTOTHOIM OT THEBMOHHHM (BOCHAJICHNUS JIETKKX ). M3 opraHoB maBIINX
JKMBOTHBIX OBIIa BBIACNIEHA KarCyJbHasi, BUPYICHTHAS KyJIbTypa HMHEBMO-
Kokka. [ToueMy Tak IpOHM30IUIO, HA aBTOP, HU APYTHE UCCIEHIOBATEIN B TO
BpeMsi He MO 00BbsACHUTE. KynbTypa yOUTOro HarpeBaHuEeM KarcyJabHOTO
MTHEBMOKOKKA BBI3bIBAJIa B OpraHM3Me TpaHCHOpMAlWIO KUBBIX Oeckarl-
CYJIBHBIX MHKpPOOOB, B pe3yJbTaTe Yero y HUX HOSBHIACH CIOCOOHOCTh K
00pa30BaHUIO KATICYJBI, 9YTO U O0YCIIOBIIIO MTATOT€HHOCTb.

B mporecce TpaHCchopManmy pa3nUYarOT IATH CTAOWiA: TepBas — aj-
copbums tpanchopmupyromeit JJHK Ha moBepXHOCTH MUKPOOHOH KIICTKH;
BTOpas — npoHukHoBeHUe JJHK B KiIeTKy-peMIIHeHT; TpeThs — CIIapUBaHUe
BHenpuBIeiics JJHK ¢ XxpoMOCOMHBIMH CTPYKTypaMu KIJIETKH; YETBEPTas —
BiitoueHue yuactka JIHK knerku-moHopa B XpOMOCOMHBIE CTPYKTYPBI
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KJIETKU-PELUITACHTA; TIsATasi — JajbHelIee N3MEHeHNE HYKIICOTHIA B XOJIe
MOCJIEAYIOIIUX IEICHUMN.

TpancdopmMupoBaThcsi MOI'YT YCTOHYMBOCTh W UyBCTBHTEIBHOCTH K aH-
THOWOTHKAM, CIIOCOOHOCTH K CHHTE3y (hepMEHTOB W T. 1. Tpanchopmarus
npusHakoB JIHK mponcxoanT TOJIBKO TpH ONpPEACIICHHBIX YCIOBHSAX U (U-
3MOJIOTMYECKUX COCTOSHHUSX KIIETKH, IONYYMBIIMX Ha3BaHUE «COCTOSHHE
roToBHOCTM». ONTUMaibHAs TeMIiepaTypa TpaHc(HOpPMALUH HAXOIUTCS B
npenenax 29-32 °C. Bricokas Temneparypa (80—-100 °C), xumudeckue Be-
mecTBa (a30THCTasl KUCIOTA), YABTPA(HOICTOBBIE W3ITydeHHs, (hEepMEHT
JIHK-a3a npuocranasnuBaroT Tpanchopmupyromiee neiicteue JJHK. Takum
00pa3oM, HYKIEWHOBBIE KHCIOTHI — HOCHUTEIH HACIEICTBEHHOH MH(pOpMa-
12078

B nactosmee Bpemst TpaHcopmanus SBISETCS OCHOBHBIM METOIWYE-
CKUM IIPHEMOM B T'€HHOI MHXEHEPHH, UCIIOIb3yeMbIM IPH KOHCTPYHPOBa-
HUH PEKOMOWHAHTHBIX IITAMMOB C 3aJJaHHBIM T€HOMOM.

Konvrocayus — nepenada reHETHYECKOr0 MaTepHata OT KIETKU-IOHOPA
B KJICTKY-PELHUIHACHT MPH HEMOCPEJICTBEHHOM MOJOBOM KOHTAaKTE KIIETOK.
HeoOxomnMbIM  ycIOBHEM KOHBIOTAIlMM SIBISIETCSl HAIMYME B KIIETKe-
JIOHOpE TPaHCMHUCCHBHOW F-mutaszmMuabl ((pepTHUIBHOCTH, IUIOJJOBUTOCTH).
Ora mna3Muzia crocoOHa nepefaBaThesl OT JOHOPA K PEIMIHEHTY, OHA KO-
JIMPYeT CHHTE3 TOJOBBIX MWIeH, 00pa3ylomnX KOHBIOTAMOHHBIA MOCTHK
MEXIY KIETKOH-OHOPOM M KIIETKOH-PEIMITHEHTOM, 0 KOTOPOMY ITpOHC-
XOAWT mepenada miasmunHod u knerounod JJHK. B pesympraTe Takoro
TepeHoca KIeTKa-pPEHITHEeHT MOyvYaeT JOHOPCKUE CBOHCTRA.

Tpancoykyus — mnepenada OaxrepuansHoi JIHK mocpencrBom Oakre-
puodara. B mponecce permkanum ara BHyTpu Oakrepuil dar meHsercs
6axrepuansaoi JIHK, mponukaer B (aroByo 4acTuily M TEPEHOCHTCS B
OaKTepuIO-pEUIIEHT BO BpeMsl (parooit nHdekum.

CymecTByeT ABa THIIA TPAHCAYKIMH: o0mas u crenuduaeckas. Oowas
mparcoykyus (Hecneyughuyeckas) — niepeHoc Oakrepuodarom (parmeHra
mo0oi wacTh OakTepHaIbHOW XpOoMOCOMBL. Creyuguueckas mpancoyx-
yus — NEPEHOC B KIETKY-PEIMITUEHT CTPOTO OINPEEIICHHOI0 yJacTKa Oak-
tepuasibHoil JJHK nonopa.

'pubbr — 310 rereporpodHble HedoTOCHHTE3HpYIONHE (OecxIopo-
($MUIbHBIE) dyKapuOTHYEeCKne MUKpoopranu3msl. LlapcrtBo rpuboB (Fungi,
Mycetes) nacuntbiBaeT cBbimie 100 ThIC. BHIOB, OOBECIUHECHHBIX B CEMb
KJIacCOB, KOTOpPBIE B CBOIO O4Yepelb IMOIPA3JCISIFOTCS Ha ITOJKJIACCHI, II0-
PSIKH, CeMEWCTBA, POABI, BUABI M ITaMMBL. Cpeay HUX BCTpEYaroTcs ca-
pouThI, Mapa3uThl ¥ (GaKyIbTaTUBHBIE MApa3UThl PACTEHNUH, )KUBOTHBIX U
YeJI0BeKa.
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Cmpoenue mena zpuba. BereratmBHOe Teno OONBIIMHCTBA TPUOOB
MPEICTABISCT COOOU Z2puOHuUMYy, VTN MUNeAull, U3 BETBAIIUXCS HUTCH-
rudoB, TONIUHA KOTOPBIX KomebneTes oT 2 1o 3 MkM. Takue rpuObI Ha3bI-
BalOT MUIICTHATBHEIMH (€IIle MX HA3BIBAIOT IDICCCHIMH).

OTenbHBIC BUIBI MAKPOCKOITMYECKIX TPUOOB HE MIMEIOT MHUIIEITHUSI. JTO
HEKOTOpHIC MPEIICTABUTENN HU3IIHNX TPUOOB, a TAKXKE TPOXKIKH, IIPEICTAB-
JIIONIUE COOOH OIMHOYHBIC OKPYTIIBIC WU YUTMHEHHBIC KIICTKH.

Murennii OTHUX TPHOOB KJIIETOYHBIH — rU(bI pa3/ieiieHbl MeperopoaKa-
MH (CenTamM), a KIETKH YacTO MHOTOSICPHBIC, MUICIUN IPYIUX HEKiIe-
TOYHBIH — TH(BI HE MMEIOT MEePEropoioK W BECh MUICIHN TPEACTABISICT
c000¥ Kak ObI OTHY TUTAHTCKYIO KIIETKY C OOJIBIIIMM YHCIIOM SIIED.

W3 mioTHOro cruieTeHus TH(OB COCTOSAT TaK Ha3bIBa€MbIC 110006ble
mesa TpUOOB, B KOTOPBIX HaXOATCS OpPraHbl pa3MHOKEHHs. Munenmi Ha-
YUHAET CBOE Pa3BUTHE U3 CIOP, MPOPACTAIOMIUX MPU OMPEAECICHHON TeMIie-
patype U BIa)KHOCTH.

B 3aBrHcuMOCTH OT XapakTepa pocTa pas3lIMJyaloT CyOCTpaTHBIA M BO3-
JNYIIHBIA MULEIAA. MULeTUi MOXET pa3BUBAThCS YaCTHIHO B CcyOcTpaTe
(cyOcTpaTHBIH MMIIEIHI), IPOHU3BIBAs €0 M BCAChIBasl U3 HErO BOJY U ITH-
TaTelIbHBIC BEIIECTBA, a YaCTHYHO — HA MOBEPXHOCTH cyOcTpaTa (BO3MYII-
HBIA MUIICTHUN) B BUJIC MTYIIACTHIX, TAyTHHOOOPA3HBIX WM TOHKUX HAJICTOB,
IJICHOK.

Cmpoenue zpubnoii kiemku. Kietku OOJBITUHCTBA TPHOOB MOKPHITHI
JKECTKOW 000JI0YKOH, KOTOpask COCTOMT M3 KIIETOYHOM CTCHKU W Pa3IUIHBIX
BHEKJICTOUHBIX BBIJICIICHUN. KiemouHas cmeHKka — OCHOBHOM CTPYKTYPHBIN
KOMIIOHEHT 00onmouku. OHa MpHIaeT KISTKE YCTOHUMBYIO M XapaKTEePHYIO
s Hee (hopMy, MEXaHMYIECKH 3allMIIAeT OT OCMOTHYECKOTO JaBJICHUS.

Krerounas crenka cocrout Ha 80—90 % u3 monmcaxapuaoB; B HEOOIb-
IIOM KOJIMYECTBE B HEH MMEIOTCS ONKH, JIMUABI, o ocdaTel. OCHOB-
HBIM TIOJIFICAXapUIOM KIICTOYHON CTEHKH OOJNBIIUHCTBA TPUOOB SBIIACTCS
XUmuH, HEKOTOPBIX — IIEJUTHOJI03A.

OOBIYHO KJIETOYHAS CTEHKa MMeeT ToimmHy okoio 0,2 mMxMm. OHa co-
crasistet oT 10 10 50 % cyxoit Macchl opraHu3ma.

Ilog kJIeTOYHOM CTEHKOW pacrlojioKeHa TPEXCIOoWHAs YuUmoniama-
muueckas Membpara TONUHONW 0Kkojio 8 HM. OHa CIYXKHUT OCMOTHYECKAM
0aprepoM OpraHm3Ma, KOHTPOJUPYET H30MpaTeNbHOE IOCTYIUICHHE Be-
IIIECTB B KJIETKY.

BHyTpeHHee copepkaHuMe KJIETKH MOXKHO pa3eiuTh Ha MEMOpaHHBIC
CTPYKTYpBI W nHTOIUa3My. IHlumonnazma npeacTaBiisieT cOOOH KOJIIOHI-
HBIA pacTtBOp. B ero cocraB BXomaT (pepMEHTHI, OEIKH, aMHHOKHCIOTBI,
YIJIEBO/IbI, HYKJIEMHOBBIE KUCIIOTHI, TPAHYIIbI 3allaCHBIX BELECTB. B muro-
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IUIa3Me IPUOOB CONEPIKUTCSI CHIIBHO pa3BHUTasi CHCTEMa BHYTPEHHHX MEM-
OpaH.

K MeMOpaHHBIM CTPYKTypam OTHOCSTCS: SHAOIUIa3MaTHIECKHH PEeTHKY-
JyM; armapart [ onbIKi; MUTOXOHAPHH.

Snoonnazmamuveckuit pemuxyaym (SHIOILIA3MATUYCCKAS. CETh) —
MeMOpaHHasi CHCTeMa M3 B3aMMOCBS3aHHBIX KaHAJIbLEB (MeCTaMU CYyXH-
BAIOIINXCS WIM PACHIUPSAIONINXCS), KOTOpasi NPOHM3BIBACT IUTOILIA3MY
CBs3aHA C IMTOIDIA3MAaTHYSCKOH MeMOpaHOH U MeMOpaHOH smapa. B saTtom
OpraHouJe INPOUCXOANUT CHHTE3 MHOTHX BELIECTB (JIMIHIOB, YIIIECBOAOB
U Jp.).

Mumoxonopuu — 00pa30BaHUsI U3 JIMIIONPOTEHHOBBIX MEMOpaH, B KO-
TOPBIX OCYIIECTBIISIOTCS JHEPreTHYECKHE IIPOLECChl W CHHTE3MPYETCS
AT® — BemecTBO, OOraToe YHEpPrUcii.

Annapam I'onvdxcu — MeMOpaHHas CHCTEMa, CBSI3aHHAs C SACPHOU
MeMOpaHOH M C JSHIOIUIa3MaTHYeCKOW ceThio. K ero mHOrooOpa3zHbIM
(YHKIMSM OTHOCHTCS TPAHCIIOPT BEIECTB, CHHTE3UPYEMBIX B SHJIOILIA3MA-
THUYECKOH CETH, a TaKKe yJaJIeHHe N3 KIETKH MPOIyKTOB OOMEHa.

Pubocomsl — 04eHb MENKHE, OKPYIJIbIE, MHOTOYHMCIEHHBIE 00pa30Ba-
HUsL. YacTh MX HaXOAWTCS B CBOOOJHOM COCTOSIHWH, YaCTh NMPHUKPEIUICHA K
MeMmOpaHaM. B pubocomax mpoucxomuT CUHTE3 OerKa.

JIuzocomel — Menkue OKpyTJble Telbla, MOKPBIThIe MeMOpaHoil. B HuX
coziepkatcsi (epMEHTHI, NepeBapHBalOIe (PaCIICIUISIOMNE) MOCTYIIA0-
1€ U3BHE OEJIKH, YIIICBOMBL, UMb

Aopo (MM HECKONIBKO siJIep) OKPY)KEHO JBOHHOM MeMmOpanoi. B sape
HaXOJATCS SIAPBIILKO M XpoMocoMel, conepskamue JJHK. B saeproit 06o-
JIOYKE PACIOJIOKEHBI ITOPHI, 00ECIIEUNBAIOIIME TPAHCIIOPT BELIECTB OT spa
K [IUTOILIA3ME.

Bakyonu — nonocty, OKpy>KeHHbIE MEMOpPaHOH M 3aII0JHEHHBIE KIIETOY-
HBIM COKOM, & TAaK)K€ BKITFOUCHUSIMHU 3aITaCHBIX TINTATEIBHBIX BELIECTB.

Cnoco0b1 pa3mHOkeHUs1 TPudOB. OcobenHocmbio 2pubo6 A6isAemcs
bobuUloe pazHoobpasue cnocobos u opearnos pazmuodxcenus. Ooun u mom
JKce 2pud yacmo umeem HecKoIbKoO Qopm pa3MHONCEHUSL.

I'puOBI pa3sMHOXKAIOTCSI BEI€TaTUBHBIM, OECIIONIBIM W ITOJIOBBIM ITYTSMHU.
Becemamuenoe pasmuosicenue npoucxoquT 6e3 oOpa3oBaHUS CIICIHATIH-
3MPOBAHHBIX OPTaHOB — JII00AsT YaCTh MUIEIHS J1aeT Ha4ajlo HOBOMY Opra-
HU3MY. BereratBHOE pasMHOXEHHE NPOUCXOJUT OOBIYHO IPH IMOJIEpKa-
HHUH KYJIbTYphl HA ICKYCCTBEHHBIX IINTATEIBHBIX Cpeiax.

[pu becnonom u nonosom pasmuodicenuu oOPasyrOTCs CHEIUATH3UPO-
BaHHbIE KJIETKH — CHOpbl, C TIOMOIIBIO KOTOPHIX M OCYIIECTBIISETCS pa3-
MHOKEHHE.
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Ipu G6ecroioM criocode pa3MHOKEHHS CITOPBI 00Pa3yIOTCS Ha 0COOBIX
radax BO3AYLNIHOIO MHIEIHUS, BHEIIHE OTIMYAIOMIMXCS OT IPYruX ru(oB.
VY opHUX TPHOOB CIIOpPBI 00Pa3yIOTCsl IK302€HHO (OMKpPBIMO) HA BEPILIMHE
rupoB CHapyXu uxX. Takue CHopbl Ha3bIBAIOTCS KOHUOUAMU, a TH(DBI, He-
CyILLUE UX, — KOHUOUEHOCUAMU .

Konunnu 00pa3yroTcst HEMmOCPEACTBEHHO Ha KOHHWIMEHOCILE WM Ha
CIICIMANIbHBIX KJIETKaX, PACIIONOKCHHBIX HAa €ro BepIUMHE. JTH KIETKH
00BIYHO MMEIOT (hopMy OYTBUTOUEK M Ha3BIBAIOTCS cmepuzmamu. Konnanu
pacnonaratlotcss Ha KOHHIHMEHOCUAx (WM Ha CTEpUIrMax) IMOOJHHOYKE,
IPpYIIaMH, HEOYKAMHU H T.1.

VY npyrux rpuOoB cropbl 00pa3yloTCs IHAOTEHHO — BHYTPH OCOOBIX
KJICTOK, Pa3BHUBAIOLIMXCS HA KOHLAX TH(OB. DTH KICTKM — BMECTHIHUIIA
CHOp — HA3BIBAIOTCS CHOPAHZUAMU, HAXOAAIINECS B HUX CHOPHI — CROPAH-
2uocnopamu, a TdbI, HECYIINE CIIOPAHTHUH CO CIIOPAMH, — CHOPAHZUEHOC-
yamu.

Pacnpocmpanenue cnop epubo6 06b14HO NPOUCXOOUM C NOMOWBIO Be-
pa, 002ICOsl, HACEKOMbIX, JHCUBOMHBIX U uenoseka. Cnopwl becnonozo pas-
MHOICEHUS CIYHCam OJis ObICMpOll KOIOHU3AYUYU cyocmpama.

IIpu nmonoBoM pa3MHOKeHHMHM TPUOOB CIIOPOOOPA3OBAHHUIO TIPE/IIECT-
BYET IT0JIOBOM MPOLIECC — CIMSIHUE MOJIOBBIX KIETOK C MOCIIEAYIOIINM 00be-
nuHeHUeM uXx snep. [Ipu 5ToM 00pa3yloTces crielnain3upOBaHHbBIC OPraHbI
pasMHOXeHus. Pa3BuTHe 3THX opraHoB M ()OPMBI IOJIOBOTO Ipolecca y
rpruOOB MHOTOOOPA3HEL.

BoJIBIIMHCTBO IPHOOB MOXKET Pa3MHOXKATHCS OSCIIONBIM H MOJIOBBIM ITY-
TEM, TaKue IprObl Ha3bIBAIOT cogeputennvimu. Hexoropeie rpulbl He cIio-
COOHBI K IOJIOBOMY Pa3MHOXKEHUIO, UX HA3bIBAIOT HECOBEPUIEHHBIMU.

Ocobennocmu cnocobo8 pasmMHOICEHUs. U CIMPOEHUSL OP2AHO8 PA3ZMHO-
JHCEHUSL UCNONB3YIOM NPU PACNO3HABAHUU 2pub06. Dmu ocobeHHocmu Je-
JHCcam 6 OCHOBe UX KIACCUPUKAYUU.

CucremaTrnka rpudos.

CucremaTika OpraHU3MOB, B TOM 4YHCJIE M I'pHOOB, MEPHOANIECKH CO-
BepuleHCTBYeTcs. B Hacrosimiee BpeMmsi OOJBIIMHCTBO  MHKOJIOTOB
(M. B. I'opnieHKO 1 Ap.) CUMTAIOT, YTO pa3BUTHE IPHOOB MIJIO PA3HBIMH IBO-
JFOUMOHHBIMH ITYTSIMH, B Pe3yJIbTaTe 4ero chOpMHUPOBAJIHCH ABA OTAEA.

VY npencrasureneit otnena Oomycota, Kak M 'y pacTeHHH, B CTEHKaxX
KJIETOK COJEPXKUTCS yeanio103a. T10IBIDKHBIE CTaui UMEIOT OJIMH WX JJBa
KTYTHKA.

VY Hactosmux rpuboB (otnen Eumycota) B CTEHKaX KIETOK COAEPIKUTCS
xumun. OHH cocTaBysIIoT Oonee 95 % Bcex rpubOB M 0OBEANHEHB! B MATH
KJIACCOB!
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1) xumpuouemuyemur (Chytridiomycetes), Munenuii ciadOpa3BUTHIH,
OJTHOKJIETOYHBIM; TOJIBUXKHBIC CTAIMU UMEIOT OJIUH OUYEBHUJIHBIN JKI'YTHUK;

2) 3ucomuyemsl (Zygomycetes); MULCIUN HECCTITUPOBAHHBIN, XOPOIIO
Pa3BUTHIN; PA3MHOKEHUE OCYILECTBIISICTCS Yallle CIOPAaHTHecopaMu (IH-
JIOCTIOpaMH);

3) ackomuyemul, Wi cymuamsle zpudvt (Ascomycetes); MEHOCHIOPHI
(CTIOphI TIOJIOBOTO Pa3MHOXKEHHST) 00Pa3yIOTCsl BHYTPHU CIICIUATBHBIX Kile-
TOK — CYMOK, WU aCKOB; MUTOCIOPBI (CIOpPbI OECIOIOr0 Pa3MHOXKEHHS)
MPE/ICTABICHBI KOHUTUSIMU;

4) 6azuouomuyemut (Basidiomycetes); AIMEIOT XOPOIIO Pa3BUTHIA MHO-
TOKJIETOYHBIN MUIIEIUIT; MUTOCIIOPHI [IPEACTABIICHBI KOHUUSIMU; MEHOCIIO-
pBl 00pa3yioTCs Ha CHENMAIBHBIX KIETKaX — 0a3uausx; K 3TOMY KJIaccy
OTHOCHTCSI OOJIBIIIMHCTBO ChEIO0OHBIX TPHOOB — MAKPOMHUIIETOB;

5) oeiitmepomuuyemut (Deuteromycetes), Ppa3MHOKAIOTCS OECIIOIOBBIM
MyTeM — KOHUIUSIMHU; MHUILIEIUI CENTUPOBAHHBIN; OHHU NPEICTABISIOT CO00i
«OBIBIINE» ACKOMHIETBI, WIH 0a3UIHOMHIETBI, KOTOPBIE B MPOIIECCE IBO-
JIFOIMM YTPATHIIU TOJIOBBIC CIIOPOHOIICHHUS; MHOTHE U3 JICUTEPOMHIIETOB —
Mapa3uThl )KUBOTHBIX, PACTCHHUI U YEIOBEKA.

1.3. Oxon0rusi MEKpOOPraHUu3MoB

MHEKpOOpraHu3Mbl IHUPOKO PACHPOCTPAHEHBI B OKpYXKAIOLIEH cpene —
BO31yXe, Bojie, moyBe. OHM MPUHUMAIOT YYacTHE BO MHOTHX BaXKHBIX IPO-
reccax, MPOUCXOMAIIMX B Onocdepe: KpyroBopoT BEUIECTB, B TOM HUHCIIE
YCBOGHHE a30Ta U3 BO3JyXa, MPOLECC YTHIN3ALMH OPraHUYECKUX OTXOIOB
JKH3HEJEATEIEHOCTH BCEX MaKPOOPraHU3MOB (PACTCHUH, KHBOTHBIX, YEIO-
BEKa) U JIp.

MuxkpodJiopa Bo3ayxa.

CoctaB MHKpO(IOpPBI BO3AYXa Pa3HOOOPa3eH M 3HAYUTEIBHO U3MEHSCT-
Csl B 3aBUCHMOCTH OT YCIIOBHI. MUKpPOOPraHU3MBI B BO3IyX€ MOT'YT HaX0-
JIUTHCS TOTBKO BPEMEHHO, TaK KaK B HEM OTCYTCTBYET HEOOXOAMMAs MHTA-
TeNbHAsl cpena. 3arpsi3HEHHE BO3yXa MUKPOOAMH MPOUCKOMUT M3 IOYBHI,
OT JKHMBOTHBIX, JIFOJCH W pacTeHuil. B BO3ayxe MOTYT HaXOIUTBCS CHOPBI
OakTepuii, rpuOOB, IPOXIKH, pa3IMuHbIe MUKPOKOKKH U 1p. Bo3nyx Bepx-
HHUX CJOEB aTMOc(epbl, a TakKe TOPHBIH U MOPCKOH BO3AYX COICPIKUT
OYeHb MaJI0 MHUKPOOPTaHW3MOB. B HacelleHHBIX MeCTaX WX 3HAYMTEIBHO
OornbInie, 0COOCHHO B JIETHEE BPEMSI.

KosniecTBO MUKPOOPTaHH3MOB B KUIIBIX MOMEIICHUSX 3aBUCHT OT UX
CaHUTapHO-TUTUCHHYECKOTO COCTOSIHUS, BO3JYX CUHTACTCS YHUCTBIM IIPU
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conepskanmu B 1 M° He Gonee 1500 Gakrepuii u 16 cTpentokokkos. HanGo-
JIee 3arps3HAeTCS BO3AYX B IOMEIICHHAX IPH CKOIUICHUH JIIOACH U TUIOXOH
paboTe BEHTHIISIHN.

Bo3nyx MOXeT CiykuTh ()aKTOpOM Tepeladd pecTMpaTOpHBIX BHPYC-
HbIX 3a00neBannii (OPBU), rpumma, Tydepkyesa, tudrepun, craduiokok-
KOBOHM MH(peKImy 1 Jp. [laToreHHpIe MUKPOOPTaHM3MBI BBIICISIOTCS O0JIb-
HBIMH JIFOIbMH WJIM OaKTEPHOHOCHTEIISIMY TIPH Kallule, YNXaHUU | T. II.

B Bo31yxe 1mexoB NMpeanpHuATHi OOIIECTBEHHOTO MHUTAHUS TAaTOT€HHBIE
MHUKPOOPTaHU3MBI JOJIKHBI OTCYTCTBOBATH, 00IIee KOJTHIECTBO MUKPOOOB B
1 M He momxHO mpeBbimath 100-500 Gakrepmii. MukpoGHas oGceMeHeH-
HOCTB BO3JlyXa 3HAUMTEIBHO CHIDKAETCS IIPH XOpOoIIeH padoTe BEHTHIISINY,
HAJIMYUH OaKTepUIMIHBIX (HIBTPOB IS MOJAaBAEMOT0 BO3IyXa, PEryisip-
HOHM BIIaXKHOH yOOpKe moMenieHHH. B XOJOAHBIX M KOHIUTEPCKUX IIeXax
PEKOMEHAYETCs HCIIONIb30BaHNE OAKTEPUIMIHBIX JAMIL.

MuxkpodJiopa BoabI.

B Bozme KOMMYECTBO MUKPOOPTAHU3MOB 3HAUMTENBHO BBIIIE, YEM B BO3-
JIyXxe, TaK KaKk MHOI'ME W3 HHX CITOCOOHBI XHTh W Pa3BHBATHCSI B BOJE.
B 1 mu (1 cM’) BOMIBI OBEPXHOCTHBIX HCTOYHHKOB MOYKET HAXOIUTBCA JIO
MUJUTHOHA MUKpOOOB. B apTe3nanckoii Boge MUKPOOOB OUYEHb MaJIO.

IToBepxHOCTHBIE BOMBI PEK, 03€pP, BOJOXPAHWIMII 3arps3HSAIOTCS CTOU-
HBIMH BOJAMH HACEJICHHBIX ITYHKTOB, NPOMBIIUICHHBIX HPENNpPUITHH U
JKUBOTHOBOIYECKHX (hepM. MUKpoOHOE 3arpsi3HEHHE BOJBI BO3pAcTaeT
TaKKe 1ocie OOMIBHBIX AOKACH M BECEHHEro MoiaoBoabs. [Iporodnsie Bo-
JI0eMBI (peKH, KaHajbl) 001aJat0T CIOCOOHOCTBIO K CAMOOUYHILIEHUIO, KOJIH-
YEeCTBO MHKPOOOB HIDKE MECTa 3arpsi3HEHHS] PEKH MOXET CYIIECTBEHHO He
N3MEHSTHCS, a Yepe3 HEKOTOPOE BPEMS YNCTOTA BOJIBI B PEKE BOCCTAHABIIH-
BaeTcs.

Bona cinyxuT akTopoM nepenadn KMIIEYHbIX HHGEKINHA (IU3eHTEepHH,
XOJepbl, OpromHoro Tuda u ap.), BO30OYIUTENN KOTOPHIX MOMAJaloT B Hee
CO CTOYHBIMHU BOJAMH. MHOTWE MaTOr€HHbIE MUKPOOPTaHU3MBI (XOIEPHBIH
BHOPHOH, BO3OYIUTENh TYOEpKyJe3a U JIp.) MOTYT COXPaHSATHCS B BOAE JO
HECKOJIbKUX MECSIIEB.

Ha mpeanmpustusx oOIIECTBEHHOrO NMHUTAHWS JOJDKHA HMCHOIB30BATHCS
BOJIa TOJIBKO NMHUTHEBOTO KAa4yeCTBa, MPOIIEAIIAs OYUCTKY W 00E3BpEkKHBa-
HHE.

MuxpodJiopa nouBbl.

ITouBa — ecTecTBeHHast cpeja MUKPOOPTaHU3MOB, IPHHUMAIOLINX yda-
CTHE B KPYTOBOPOTE BEIIECTB B MPHUPOAE. MUKPOOBI U3 ITOYBHI MONAAAIOT B
BO3/IyX W BOAY.
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B 1 r mo4Bbl HaXOAWTCSI HECKOJIILKO MWJUIMAPIOB CaMBIX Pa3zHOOOpa3-
HBIX MHKPOOPI'aHM3MOB: I'HIWJIOCTHBIE ad3poOHbBIEe W aHadpoOHbIe OakTepuwy,
a30T(UKCHpPYIOIIEe, HUTPOQUIMPYIOIKE U JApyrHe OaKTepuH, aKTHHOMH-
LETHI, TPHOBI, npocTeiimue. OCOOEHHO NIUTENBHO B MTOYBE HAXOATCS CIIO-
pBl Oaktepuii n rprboB. Hambospniee KOIMIECTBO MUKPOOOB COZEPIKUTCS
Ha riryoune 5—10 cM. [louBeHHBIE MUKPOOPTaHU3MBI OCYIIECTBIISIOT IPO-
LecC MHHEpaIM3aIM OPraHWYECKHX OTXOJO0B C 00pa3oBaHHEM TIyMmyca,
00€CIeunBAaIOIIEro II0L0POIHUE TIOUBEIL.

Borne3neTBopHBIE MEUKPOOPTaHU3MBI MIOTAIAIOT B MOYBY C BBIICICHUAMH
OONBHBIX JIFOJICH M KHUBOTHBIX, C OTOPOCaMH, C TPYIaMH KPbIC M APYTHX
JKUBOTHBIX. B0o30ynuTenu KumedHbIx HHQEKIMH MOTYT HaXOAUThCS B TIOY-
BE OT HECKOJBKMX THEH 10 Mecsma, MHoraa noibmie. CHopbl cHOMPCKOi
SI3BBI, OOTYNIM3Ma, CTOJIOHSIKA M Ta30BOH TaHIPEHBI MOT'YT COXPaHATHCS B
TIOYBE JICCSITKH JIET. 3arps3HEeHNE MPOIYKTOB OOJIE3HETBOPHBIMHE MHKpOOa-
MU W3 OYBBI MIPEICTABIIIET OONBIIYIO OIACHOCTH 3a00I€BAHUS JTFOICH.

MuxkpodJiopa Tena yejoBeKa.

MHuKpOoObI MPOHMKAIOT B OPTaHW3M YEJOBEKa W3 BO3IyXa, BOJBI, IMTUIIN
WIN OT JPYTHX JIIOAEH 4depe3 Tak Ha3bIBaeMbIE «BXOJHBIE BOpOTa MH(EK-
IIMM» — POTOBYIO TIOJIOCTh, MOBPEXICHHYIO KOXKY WM CIM3HUCTBIE 000J10Y-
ku. HekoTopsle M3 HUX OOWTAlOT B OpraHM3Me YeJOBeKa, HE HAHOCSH eMy
Bpena, a Jpyrue HeoOXOIMMBI YETOBEKY UISi HOPMAIbHOHM >KH3HEIEATelNb-
Hoctu. Tak, HampuMep, MHKpoQuIopa TOJICTOTO KHIIEYHHKA y4acTBYeT B
TIepeBapUBaHNN ITHIIEBBIX BOJIOKOH, CHHTE3MPYET HEKOTOpPBIE BHUTAMHUHEI
rpynmsl B, cmocobcTByer 3ammTe opraHm3Ma OT MaTOTEHHBIX MHKPOOOB.
Muxkpodiiopa KHIIEYHHKAa COCTOWT M3 KHIIEYHBIX MaJlo4YeK, onpumymoak-
TEepUA W MHOTHX JPYrMX MHKpPOOpPraHW3MoB. IIpm HapymieHHH cocTaBa
MUKpPO(]IOpB! pa3BHUBAETCs AUCOAKTEPHO3, B KHUIICYHHUKE ITTOCENSIOTCS yc-
JIOBHO-TIATOT€HHBIE MHKPOOPTaHMW3MBI M IaXX€ BO30YIWTENN KHIIEYHBIX
nH}EKIH, Mo3TOMYy paOOTHHKH TPEINPHUATHI OOIIECTBEHHOI'O MHUTAHUS
C/IAIOT aHaJN3 Ha 0aKTEPHOHOCHUTENBCTBO.

B poroBoii monxoctH MHKpOOOB OCOOEHHO MHOT'O B TaK HA3bIBAEMOM
«3yOHOM HajeTe», TaM MOTYT OOHTaTh MHKPOKOKKH, CTPENTOKOKKH, CTa-
(DMIIOKOKKH, APOXOKH U Jp. VICTOYHMKOM 3apa’keHHs! MPOAYKTOB 30JI0TH-
CTBIM CTa(pUIIOKOKKOM MOTYT OBITh BOCHAJEHHbIE MUHIAIMHBI WK JIECHA,
Kapro3HbIE 3yOBI M IPYTHE BOCTIAINTEIBHBIE TIPOLIECCH B POTOBOH ITOJIOCTH
u ropie. [Ipu moctymieHnn Ha pabOTy B KOHAUTEPCKAN IeX Oyaymmi pa-
OOTHHK JO/KEH NMPOXOAUTH MPEIBAPUTENBHBIN OCMOTP Y OTOJAPHHIOJIOTa
W CTOMAaToJIOra, CAaBaTh MA30K M3 TOpjia Ha HOCHTEILCTBO 30JIOTHCTOTO
CTa(HUIOKOKKA.
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Pyku yenoBeka Hamboliee TOABEPKEHBI 3arpsA3HEHUI0 MUKpoOaMu. 3a-
TpSI3HEHHUE TIPOUCXOJIUT IIPH KOHTAKTE C IIOYBOH, pACTCHUSIMH, )KUBOTHBIMH,
IIpeIMEeTaMy, POAYKTAaMH IUTaHUs WK ApYTuMH JifonbMu. Ha pykax kpo-
M€ IIMPOKO PacIpOCTPAaHEHHBIX Canpo(UTHBIX OakTepuii 0OHAPYKUBAIOTCS
BO30YIMTENN CaMbIX pa3HBIX OOJie3HEH 4elIoBeKa — AW3EHTEpUIHAs U TYy-
Oepkyne3Has TAJOYKH, CAJIbMOHEIUIBI, IATOTEHHBIE CTa(MIOKOKKH H
CTPETITOKOKKH, POTEH U JIp.

[Tatorennsie (00€3HETBOPHBIE) MUKPOOPTAHU3MBI BBI3BIBAIOT PA3IIHU-
Hble MH(EKIIMOHHBIE 3a00JIeBaHuUs JIIOEH M >KMBOTHBIX. VH(pEKnnoHHBIE
3a00eBaHMs YeJIOBeKa BOSHUKAIOT B PE3yNIbTaTe BHEIPEHHS B OPraHU3M U
Pa3MHOKEHHUS] B HEM NMAaTOTCHHBIX MUKpPOOpraHn3MoB. MH(peknnn 3apa3Hel,
T. €. IEPEAAIoTCS OT OOIBHOTO K 3JJ0POBOMY UYENIOBEKY ITPH KOHTAKTE, Uepe3
BO3lyX, TIOCY[y, UILy WM HACEKOMBIX-IIEPEHOCUHKOB. B 3aBucuMocTH oT
MeXaHHM3Ma TIepe/ladd pa3indaloT BO3MYIIHO-KaleJIbHbIE, KPOBSHBIC, KH-
IIeYHBIC U KOXHO-BeHepHdeckue mHpeknnu. Kumeynsie nHpEKInN mepe-
JTATOTCSI ¢ BOJIOH, NMUIIEH WIN TPSI3HBIMH PyKaMH.

HcrounnkoM MH(DEKINH MOTYT OBITh OOJBHBIC JIFON WM OaKTepHOHO-
CHUTENN — MPAKTHYECKN 3I0POBBIC JIOH, B OpPraHM3Me KOTOPBIX HaXOJSATCS
00JIe3HETBOPHBIE MUKPOOPTaHU3MBI. baKTepHOHOCHTENBCTBO (hOPMHUPYETCS
TIOCJIe TIEPEHECEHHOT0 3a00IeBaHusl B Pe3yAbTaTe CaMOJIECUCHUs WM JIpY-
T'UX TIPUYHH.

Hexoropsie nH(pEKIMOHHBIE 32007€BaHUSI MOTYT IIEPEAaBaTHCS YEIOBE-
Ky OT OOJIbHBIX >XKMBOTHBIX M 4Ye€pe3 NMPOAYKTHl >KHUBOTHOBOJCTBA. Takwe
nHpeKK Ha3bBatoTCs 300H03aMH. OHHM, KaK IPaBHJIO, HE PACHPOCTPaHs-
I0TCS 1ajiee OT YEeNIOBEeKa K YeJIOBEKY.

Y CII0BHO-TIATOTEHHBIE MUKPOOPTAaHU3MbI BBI3BIBAIOT IIHIIEBBIE OTPaB-
JIeHWs], a He MH(EKINH, TaK KaK 11 BOSHUKHOBEHHUS 3a00eBaHus TpedyeT-
sl IpeJBapUTEIILHOE 3HAYNTEIFHOE HAKOIJICHHE B ITUINE )KUBBIX MUKPOOOB
1 BBIICJICHHBIX HMH TOKCHHOB.

C menbio MpoQUIAKTUKY MH(EKITMOHHBIX 3a00JI€BaHUI M THIIEBBIX OT-
paBleHHH HEOOXOIMMO TIIATEIEHO MBITh PYKH Iepe] MPUTOTOBICHUEM
NIHIIM, TIepeN €I0M, MOocie MOCCHICHHs TyalleTa WK paboThl C JICHbraMH.
OOHapyXeHHe KUIIEYHOH MajJouKy Ha pyKax pabOTHHKA MHIIEBOTO MPOU3-
BOJICTBa yKa3bIBacT HA HECOOIIOACHHE UM TPaBIJI JIMYHOM TUTHEHBL.

Teno Gonee WM MeHee KPYMHOI'O KUBOTHOTO NPEICTABISCT ISl MHUK-
POOpPraHU3MOB LIETIBI MUP ¢ MHOKECTBOM DKOJIOTHYECKUX HUII. B ecrect-
BEHHBIX YCIIOBHSIX OPraHM3M JIOOOT0 )KUBOTHOI'O HACENCH OOJIBIIMM KOJH-
YEeCTBOM MHUKpPOOpPraHm3MoB. Cpean HUX MOTYT OBITH CIydaiHbIE (POPMBI,
HO JUIl MHOTHX BHJOB TENIO KUBOTHOTO SIBJISICTCS OCHOBHBIM WITH €IUHCT-
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BEHHBIM MECTOM MX OOWTaHus. XapakTep M MEXaHM3MbI B3aMMOJCHCTBUIT
MHUKpPOOPTaHU3MOB ¢ MaKpOOPraHM3MOM MHOT0OOPa3HBI M UTPAIOT pelIalo-
LIYI0 pOJb B XXM3HM W 3BOJIOLMHM MHOTMX BHIIOB MHKPOOPTaHM3MOB. J[i1s
KMBOTHOT'O MHUKPOOPTaHMU3MBI — BayKHBIM AKOJIOTHYecKnil (hakTop, orpene-
JISIFOIMI MHOTHE CTOPOHBI €I'0 SBOJIIOIIMOHHBIX N3MECHEHHH.

C COBpeMEHHBIX MO3MLMN HOPMaJbHYI0O MHKPOQIIOpPY paccMaTpHBAIOT
KaK COBOKYITHOCTh MHKpPOOMOLIEHO30B, 3aHMMAIOIIUX MHOIOYHCICHHBIC
9KOJIOTMYECKHE HUINM Ha KOXKE€ W CIM3HCTBIX BCEX OTKPBITHIX BHEUIHEH
cpeze mojocTe opranm3Ma. B 3HaumTeNnbHOH YacTn MUKpodIopa OauHa-
KOBa y BCEX JKMBOTHBIX B CPAaBHMBAEMBIX OMOTOINAX, HO B COCTaBE MHKPO-
OroIieHo3a UMEIOTCS MHANBUAYAJIbHBIE pa3nudus. AyToMHuKpoduiopa 3710~
POBOT'0 JKUBOTHOT'O OCTAETCSl TIOCTOSIHHOHN M TIO/EP>KUBAETCSI TOMEOCTAa30M.
TkaHy 1 Oprassl, He COOOLIAIONINECS C BHEIIHEH cpenol, ctepuibHbl. Op-
TaHWU3M U €r0 HOpMalbHas MUKPOQIIOpa COCTABISIOT €AMHYIO AKOJOTHYe-
CKYyI0 CHCTEMY: MHUKpO(IIOpa CIYKUT CBO€OOPA3HBIM «3IKCTPaKOPHOPATh-
HBIM OpPraHOM», UIPAIOIINM Ba)KHYIO POJIb B JKH3HEAEATEIBHOCTH >KUBOT-
Horo. bynyun Owmomormueckmm (akTOpoM 3aluThl, HOPMAJbHas MHKPO-
¢utopa sBIIIETCS TEM OaphepoM, MOcie MPOPbIBA KOTOPOr0 MHAYIHPYETCS
BKJIFOUCHHE HECTICIM(UIECKIX MEXaHI3MOB 3aIlUTHI.

Mukpognopa koaxcu.

KoXHBII TTIOKPOB TElTa UMEET CBOM OOJIACTH, CBOH penbed, CBOIO «Treo-
rpadutoy». KieTku snunepmuca KOXH IOCTOSIHHO OTMUPAIOT, U TTACTHHKH
POTOBOTO CJIOSI CITyHIIMBAIOTCA. 110BEpXHOCTD KOXH MOCTOSTHHO «yIOOpsieT-
Cs» MPOJYKTaMH BBIJETICHHUS CATBHBIX U TOTOBBIX Xkene3. [10ToBbIe xKemne3bl
o0ecreunBaroT MUKPOOPTaHU3MBI COJISIMA M OPTaHMYECKUMH COCIMHEHMS-
MU, B TOM YHCJIE€ a30TCOACP)KAIINMHU. BBIAENeHNs calbHBIX JKene3 OoraTel
JKUpaMH. MUKpPOOPTraHU3MBbI 3aCEJSIIOT TJaBHBIM 00pa3oM YYacTKH KOXH,
TIOKPHITHIE BOJIOCAMH M YBIa)KHEHHBIEC MTOTOM. Ha yJacTkax KOXH, IMOKpHI-
TBIX BOJIOCAMH, HAXOJMUTCS OKOJIO 1,5-106 KIIeToK/cM. Hekoropwie BuabBI
MPUYPOUCHBI K CTPOTO OTIPEECIICHHBIM YJacTKaM.

OOBIYHO HA KOXE MpeodsalaloT IpaMIIoIoKUTeIbHbIe OakTepun. Tu-
MIMYHBIMHA OOUTATEISIMH KOXKH SIBJISIOTCS pa3iM4IHbIe BUABI Staphylococcus,
Micrococcus,  Propionibacterium,  Corynebacierium, Brevibacicrium,
Acinetobacter.

JUii  HOpManbHOH MHKpPO(MIOPHl KOXH XapaKTepHBl TaKHE BHIBI
Staphylococcus, xax St. epidermidis, HO He yNOMSIHYTbIH St. aureus, pa3Bu-
THE KOTOPOTO 37IECh CBHACTEIBCTBYET O HEONATONPHATHBIX HM3MEHEHHIX
Mukpodopsl opraamsma. [Ipeacrasurenn ponma Corynebacterium wHOTIA
coctaBisiioT 10 70 % Bceit koykHOM MuUKpodIopel. HekoTopsie BUABI SBIIS-
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I0TCS JTIMMTOGWIBHBIMY, T. €. 00pa3yIoT JHIAa3bl, pa3pyIaoine BhIJCICHUS
KHUPOBBIX JKEJIE3.

BonbIHCTBO MUKPOOPTraHU3MOB, HACEISIOMNX KOXY, HE MPEICTABIIS-
€T KaKoH-TnOO OMacHOCTH JJIsl XO35MHA, HO HEKOTOpPbIE, M IPEXKIE BCETO
St. aureus, yCIOBHO-TTaTOT €HHBIE.

Hapymenne HopmansHOro coobmiecTBa OakTepuii KOXKM MOXKET MMETh
HeOJIaroNpHsATHBIE MOCIEICTBHS TSI MAKPOOPTaHU3MA.

Ha KOXHBIX ITOKpOBaX MHKPOOPTaHM3MBI TO/IBEP)KEHBI JCHCTBHIO Oak-
TEPUIUIHBIX (PAKTOPOB CAITBHOTO CEKPETa, ITOBBIMIAIONINX KHUCIOTHOCTh
(cooTBeTcTBeHHO 3HaueHue pH cHmkaercs). B MOgoOHBIX yCIOBUSX KXHUBYT
IpeuMyIiecTBeHHO Staphylococcus epidermidis, MAKPOKOKKH, CapIMHBI,
a’poOHBIe M aHadpoOHbIe audTepounsl. pyrue Bumbl — Staphylococcus
aureus, 2-TeMOJATHIECKHE W HEI€MOJUTHIECKHE CTPENTOKOKKH — IIpa-
BIJIbHEE paccMaTpUBaTh Kak TpaH3UTOpHBIE. OCHOBHBIC 30HBI KOJOHM3a-
IIUH — SnuepMuc (0COOEHHO POTOBOH CIIOi), KOJKHBIE JKeJIe3bl (CalbHbIE U
TIOTOBBIE) U BEPXHHUE OTIENBI BOIOCSHBIX (hOIUTMKYII0B. MuKpodiopa Boso-
CSTHOTO TIOKPOBA WAECHTUYHA MUKPO(IIOPE KOXKH.

Mukpodgnopa snceny0ouno-kunieunozo mpaxkma.

Hanbonee akTHBHO MUKPOOPTaHU3MBI 3aCEISIOT JKETy0YHO-KUIIIETHbI I
TPaKT BBULYy OOMIINS M Pa3HOOOpa3us B HEM NUTATENIbHBIX BEIIECTB.

Kuireunsiit TpakT )KHBOTHBIX — OOBIYHOE MECTO OOMTaHHS Pa3HOOOpa3-
HBIX MHUKPOOPTaHM3MOB, IPEUMYIIECTBEHHO aHA’POOHBIX. XapaKTep B3au-
MOOTHOIIIEHHH 3TUX MUKPOOPTaHW3MOB C XO3SMHOM MOJKET OBITh pas3yind-
HBIM H B TIEPBYIO OY€pEb 3aBUCHUT OT 0COOCHHOCTEH €ro parfoHa.

B KumieyHOM TpakTe XWIMHBIX WM HACEKOMOSIHBIX XKMBOTHBIX HAaXoO-
JIATCSI KOPM, 10 CBOEMY OMOXMMHYECKOMY COCTaBY ONM3KHH K COCTaBy HMX
tena. OH SIBISIETCS TAKKe MPEKPACHBIM CyOCTpaToM ATl pa3BUTHSI MHUKPO-
oprann3MoB. [lo3ToMy 371€Ch CKIIaapIBAIOTCSI KOHKYPEHTHBIE B3aHMOOTHO-
IIEHUS MUKPOOPTAaHU3MOB € X03siMHOM. [locienHuii He MOXXET MOIHOCTHIO
WCKJTIOYNTH BO3MOKHOCTh MX Pa3BHUTHA, HO OIPaHUYMBACT €ro Oiaromaps
CEKPELMU KUCIIOTHl U OBICTPOMY THILIEBAPCHHIO, B PE3YNIBTATE Yero IMOYTH
BCE MPOIYKTHI ACATEIBHOCTH IUIIECBAPUTEIBHBIX (PEPMEHTOB MOTPEOISIOT-
sl )KMBOTHBIM. BoJiee MelsieHHOe IPOXOXKICHIE KOpMa Yepe3 TOJICTBIA KH-
[ICYHUK CHOCOOCTBYET OypHOMY Pa3BHTHIO MHKPOOPTaHH3MOB, U B 3aJHEH
KHIIKE YK€ COICPKHUTCI OrPOMHOE UX KOJIMYECTBO.

B KHIIEYHHK TPaBOSIHBIX KMBOTHBIX IONAAACT OOJBILOE KOTMYECTBO
KJIeTYaTKH. V3BEeCTHO, YTO TONBKO HEKOTOPHIE OECIIO3BOHOYHBIE MOT'YT Tie-
peBapuBaTh KIETYATKY CAMOCTOATEIbHO. B OONBIIMHCTBE cilydaeB mepeBa-
pHBaHHE LEIUTIONO3BI POUCXOMUT 3a CUET pa3pylIeHUs ee OaKTepHsIMH, a
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HMBOTHOE TIOTPEOIIET B KAYECTBE MUILH IPOIYKTHI ee Jerpajalud 1 caMu
KJIETKM MHUKpPOOpPTraHu3MOB. TakuM o0pa3om, 37ech HaOIoqaeTcs Koorepa-
s, Wik cuMOro3. HanbomnbIero coBepimeHcTBa 3TOT THIT B3aMMOJCHCT-
BUH JIOCTHT y JKBauHBIX )KUBOTHBIX. B MX pyOIle KOpM 3a/1ep>KuBaeTcst 10c-
TATOYHO JOJITO, YTOOBI MOTJIM OBITh pa3pyLIeHBl AOCTYITHBIE MHUKPOOpTa-
HM3MaM KOMIIOHEHTBI PacTUTENBHBIX BOJOKOH. B aTOoM citydae, omHaxo,
0aKTepHH HCIIONIB3YIOT 3HAUYMTENBHYIO YacTh PAaCTUTEIBHOrO OeiKka, KOTO-
pBIii B TpHHIUIIE MOT OBl OBITH pa3pylIeH M HCIOJIb30BaH CAMUM >KHBOT-
HbIM. OZIHAKO y MHOTHX >KMBOTHBIX B3aUMOJICHCTBHE C KHUIIEYHOW MHKPO-
(hITopoit HOCHT MPOMEXYTOUHBIN Xapakrep. Hanmpumep, y nomanei, kponu-
KOB, MBIIIEH B KUIICYHUKE KOPM B 3HAUUTEIHHOW CTENEHH HCIIONIB3YETCS
JIO0 TOTO, KaK HauHeTcsl OypHoe pas3BuTHe OakTepuid. Ho B oTimume ot Xui-
HHUKOB, Y TaKuX JXMBOTHBIX KOPM JOJBIIE 3aJepKUBACTCS B KHUIIECYHUKE,
YTO CIIOCOOCTBYET ero cOpakNBaHUIO OAKTEPHSAMHU.

Hanbomnee akTBHas >KW3HENEATENFHOCTh MHKPOOPTaHHM3MOB BCETZa
MIPOUCXOUT B TOJCTON KHIIKE. AHa3pOOBI 37I€Ch Pa3BUBAIOTCS, OCYIIECTB-
ns1s1 OpokeHne, Mpu KOTOPOM 00pa3yIOTCsl OPTraHWYECKHE KHCIOTHI — TIpe-
MMYIIECTBEHHO YKCYCHAsl, IPONMOHOBAst U MacisiHas. [Ipu orpaHmdeHHOM
MIOCTYIUICHUH YTJICBOAOB OOpa30BaHME ATHUX KHCIOT SHEPTETHYECKH BBI-
rosHee, YeM 00pa30BaHHE ATAHONA M MOJIOYHON KHCIOTHI. [Ipomcxonsiee
3J1eCh )K€ pa3pylIeHne OeIKOB MPUBOANT K CHIDKEHUIO KUCIOTHOCTH CPEIbI.
HaxannmBarommuecs: KHCIOTBI MOTYT OBITh UCTIOb30BAHBI JKHBOTHBIM.

Conep)xnuMoe KHIIEYHUKA — OJIaronpusaTHas cpeia OOUTaHUsI MUKPOOP-
rau3MoB. OHaKO 37ech ACHCTBYET M psAA HEONaromnpusTHHIX (akTopos,
CHOCOOCTBYIOIIMX aJanTaldd W CHENHAN3alMy KHIICYHBIX MHKpPOOpTa-
HU3MOB. Tak, B TOJCTOM KHIIIEYHUKE HAKAIUIMBAIOTCS >KEITYHBIE KHUCIOTHI
JI0 KOHLIEHTPALMH, YXKE YTHETAIoIIell pocT HEeKOTOphIX Oakrepmil. Macis-
Hasl 1 YKCYCHAs KHCIIOTBI TaKkKe 001aatoT OaKTEpUIIMIHBIMY CBOHCTBAMH.

B cocTaB kunieqHod MUKPOQIOPH! Pa3iIuYHBIX KUBOTHBIX BXOIMT PsiI
BUAOB OakTepwii, CHOCOOHBIX pa3pymIaTh LEJUIION03Y, TEeMHIEIUIIONO3HI,
MEKTUHBI. Y MHOTHX MJICKONHTAIONIMX B KUIICYHUKE OOMTAIOT MpEICTaBU-
Tenu poloB Bacteroides n Ruminococcus. B. succinogenes Ob1n1 0OHapyxeH
B KHIIICYHHKE JIOMIACH, KOpOB, OapaHOB, aHTHJION, KPBIC, 00e3bsiH. R. Albus
u R. flavefaciens, akTHBHO pa3pyIIaloONIie KICTIATKY, OOMTAIOT B KHUIIICY-
HHKE JIOIaaeH, KOpoB, KpoluKoB. K cOpaKMBarOmMM KIJIETYATKy KHINEeU-
HBIM OaKTepHsIM OTHOCATCS Tarke Butyrivibrio fibrisolvens u Eubacterium
cellulosolvens. Ponbl Bacteroides u Eubacterium TIpeICTaBICHBI B KHUIIICY-
HHUKE MJICKOITUTAIOIINX PSAOM BHIOB, HEKOTOPBIE M3 KOTOPHIX Pa3pyIIaloT
TakKe OCITKOBBIC CYOCTPATHL.
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B cocraBe kumiedHoil MUKpO(IOpEI pa3sHBIX >KUBOTHBIX OOHapyXHBa-
I0TCS XapaKkTepHbIe paszinmdus. Tak, y co0ak OTHOCHTEIBHO MHOI'O CTPENTO-
KOKKOB M KJIOCTPHIHEB.

B xueunuke, pyOrie *BayHBIX )KUBOTHBIX M B JPYIHX OpraHax Hpen-
CTaBUTEIN HOPMAJILHON MHUKpPOMIOPHI paclpenesieHbl OonpeaeIeHHbIM 00-
pa3om. Yacts popm mpuypodeHa K HOBEPXHOCTH KIETOK, APYTHUe HAXOATCS
Ha HEKOTOPOM YyJalleHnu oT TKaHH. COCTaB NPHKPEIUICHHBIX (HOPM MOXKET
W3MEHATHCSA TPH OCNA0NeHUH WM 3a00J€BaHWM XO35MHA, W JaXe NpH
ctpecce. [Ipn HEPBHBIX cTpeccax, HAIIPUMEp, 33 CYET aKTUBH3ALUH IIPOTEa3
MIPONCXOIUT pa3pylIeHHe Oelka Ha MMOBEPXHOCTH TJIIOTOYHOIO SIUTENHS,
YTO MO3BOJISIET HPHKPEIUIATHCS KIETKaM YCIOBHO-TIATOI€HHOM OaKTepuu
Pseudomonas aeruginosa, KoTopble HAaYMHAIOT 31€Ch AKTHBHO pa3MHO-
JKaThCsl BMECTO O€3BpEHBIX NPEICTaBUTENIEH HOPMaIbHOW MHUKPO(DIOPHI.
O6pasoBaBmasicss nonymsinus Ps. aeruginosa B NanbHEHIIEM MOXET BBI-
3BaTh MMOPAYKCHHUE JIETKUX.

Py0en »BauHBIX KUBOTHBIX OOMJIBHO 3acelieH OOJBIIMM YHCIIOM BHJIOB
OakTepuii M MPOCTEHIINX. AHATOMHYECKOE CTPOEHHE M YCIIOBHUS B pyOIe
MIOYTH HMACAIHFHO OTBEYAIOT TPEOOBAHMAM IS KU3HEACATEIBHOCTH MHUKPO-
OpraHm3MoB. B cpemHem, 1o JMaHHBIM pa3IMYHBIX aBTOPOB, KOJIWYECTBO
Gaxrepwmii cocraBisier 109-1010 kerok B 1 r pyO110BOro coaep>KUMOro.

IMomumo OGaxrepmii, B pyOIle OCYIIECTBIISIOT paclielIeHHEe KOPMOB H
CHHTE3 BAXHBIX OPraHMYECKUX COEIWHEHUH IJIsI KHBOTHOTO OpraHU3Ma
TaKKe pPa3IMyHbIC BUABI IPOXIKEH, aKTHHOMHIIETOB M npocTeimux. Uudy-
30puii B 1 MJI MOXeT OBITh HECKOIBKO (3—4) MIJUTHOHOB.

BunoBoii cocraB pyOLOBBIX MHKPOOPTaHH3MOB CO BPEMEHEM IIperep-
TIeBAET N3MEHEHHSI.

B Monounslit epuon B pyOle y TENAT MpeodiIagaroT JIAKTOOAMIUIEl U
OTIpeZIeICHHBIC BUBI POTEONMTHIECKUX Oaktepuii. [lomHoe craHoBineHne
pyO110BOM MUKPO]IIOPHI 3aBEPIIACTCS MPH MEPEXOAE KUBOTHBIX HA KOPM-
JIeHUE TPYOBIMH KOpMaMH. Y B3pOCIBIX XKBaYHBIX BHIOBOH COCTaB pyoOIo-
BBIX OakTepwii, IO MHEHHIO HEKOTOPBIX aBTOPOB, IIOCTOSIHEH, CYIIECTBEH-
HBIM 00pa30M HE U3MEHSETCS B 3aBUCUMOCTH OT KOPMJICHHS, BDEMEHH ToJ1a
U psga apyrux (aktopos. IlpeacraBisror Hamboee BaXXKHOE B (PYHKITHO-
HaJIbHOM OTHOILICHWM 3HA4YCHHE CIeaylolune BUAbI Oaktepuii: Bacteroides
succinogenes, Butyrivibrio fibrisolvens, Ruminococcus flavefaciens,
R. aibus, Cillobacterium cellulosolvens,  Clostridium  cellobioparus,
Clostridium locheadi n np.

OCHOBHBIMHU TIPOTYKTaMH COpaXMBaHHS KJIETYATKH M APYTHX YIIIEBO-
JIOB SIBJIAIOTCS MAcisiHAasl KUCIIOTa, YIIIEKHCIOoTa M BoAopoxd. B mpespare-
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HUM KpaxMala MPHHAMAIOT YJIaCTHE MHOTHE BUIBI pPYOIIOBEIX OaKTepHi, B
TOM YHUCJIC U LEIII0I030INTHUECKHE.

W3 pybua Bemenenst: Bact. amylophilus , Bact. ruminicola n npyrne
0aKTepuH, TaKKe B PACIICIUICHHH KpaxMaia OOJbIIIOe YIaCTHE TPUHUMAIOT
ompeneneHHble BUAB HWHGY30pwic. OCHOBHBIMHU TPOIYKTaMU OpOXKECHUS
SIBIIAIOTCSI YKCYCHAsl KUCIIOTa, SHTApHAs, MypaBbUHAS KHCIOTHI, YTICKHUC-
JIBIA Ta3 U B HEKOTOPBIX CITy4asX CEPOBOAOPO/I.

Yrunmuzamust B pyoOlie >KBayHBIX JKHBOTHBIX MOHOCaxXapumoB (TIFOKO3a,
(GbpyKTO3a, KCHII03a U JIp.), TOCTYMAIOINX C KOPMOM, a TJIABHBIM 00pa3oM
00pa3yIOMMXCs TPU THAPOIN3E MOIUCAXAPUIOB, OCYIIECTBISCTCS B OCHOB-
HOM PYOIIOBBIMH MUKPOOPTaHU3MAaMHU.

W3-3a Hamuums B pyOlle aHa’pOOHBIX YCIOBHH YTIICBOIBI B KIIETKAX
PYOLIOBBIX MHKpPOOPTaHU3MOB OKHCIIAIOTCS HE IMOTHOCTBIO, KOHEUHBIMU
MPOAYKTaMH OpOXKEHUSI SBIIAIOTCS OPTaHUYECKHC KUCIIOTHI, YITIEKUCIIOTA,
9TaHOJ, BOJOPOA, MeTaH. YacTh MPOAYKTOB TIIMKONMM3a (MOJOYHAs, STHTAp-
Hasi, BaJIepHaHOBAs KHUCIOTH U HEKOTOPHIE NIPYTHE BEIIECTBA) UCIIONB3YeT-
¢ camMuMH OaKTepusMH B KayeCTBE WCTOYHUKA SHEPTUM W U CHHTE3a
KICTOYHBIX coeanHeHni. KoHeYHbIe TPOMYKTHl YIICBOAHOTO OOMEHa B
pyOIle )XBaYHBIX — JIETyYHE JKAPHBIC KUCIOTHI — HCIOIB3YIOTCS B OOMEHE
BEIIIECTB KMBOTHOT0-X03SMHA.

Arnierat, OJIiH U3 OCHOBHBIX TIPOJYKTOB PYOIIOBOT'O METa0OIM3Ma, SBIIS-
€TCs TPEAIIECTBEHHUKOM JKHUPa MOJIOKA, AICTOYHUKOM SHEPTHH IS JKUBOT-
HBIX. [IponroHaT u OyTHPAT MCIIONB3YIOTCS )KUBOTHBIMU JIJISI CHHTE3a yTJIe-
BOJIOB.

B coneprkxumom pyOIia IIMPOKO MPEACTABICHB BUIBI OAKTEPHiA, YTHIH-
3UPYIONIMX Pa3IMIHbIC MOHOcaxapa. Kpome ommcaHHBIX BHIIIE, 00JIamaro-
mwx (hepMeHTaMH, pa3pyIIAIONFMHA TTOHCAXaPHUIBl H TUCAXapHUIEL, B PyO-
IIe ’KBAYHBIX XKMUBOTHBIX HAXOAWUTCS IENBIA PsA BUAOB OaKTepuil, MPEAImod-
TUTETHHO UCIIONB3YIOMIMX MOHOCaXapa, TIIaBHEIM 00pa3oM TiTroko3y. K HuM
OTHOCATCSL CIeAyIommMe BUIBL: Lachnospira multiparus, Selenomonas
ruminantium,  Lactobacillus  acidophilus,  Bifidobacterium  bidum,
Bacteroides coagulans, Lactobacillus fermentum u np.

B Hacrosiee BpeMsi U3BECTHO, 4TO OENIOK B pyOlle pacuiernsieTcs: moj
JICUCTBHEM MPOTEOIUTHICCKUX (PEPMEHTOB MHUKPOOPTaHU3MOB C 00pa3oBa-
HHUEM MENTH0B U aMUHOKHUCIIOT, KOTOPBIE, B CBOIO O4EPE/lb, OABEPratoTCs
BO3JICHCTBHIO JIe3aMUHA3 ¢ 00pa3oBaHHEeM aMMHaka. J[e3aMUHUPYIOIMMU
CBOMCTBaMH O00JIAAAIOT KYJIBTYPhI, OTHOCSIIUECS K CICAYIOIMM BHIAM:
Selenomonas ruminantium, Megasphaera eisdenii, Bacteroides ruminicola
u JIIp.
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Bonpmiast yacte motpediasieMoro ¢ KOpMOM PacTUTEIbHOro Oenka mpe-
Bpamaercs B pyoOue B Oenok MukpoOnanbHbIH. Kak mpaBwio, mporeccht
pacuieruieHusl ¥ CHHTe3a Oeylka MAyT OJHOBPEMEHHO. 3HaYMTeNbHas YacTh
PYOLIOBBIX OaKTepHH, SBIISSICH rerepoTpodamu, it cHHTe3a Oerka UCIoib-
3yeT HeopraHM4YecKHe coeAnHeHus a3zora. HamOosee BaxHbIe B (yHKIHO-
HAJIbHOM  OTHOIIGHWHM  pYyOIOBBIE  MHKpOOpraHusMel  (Bacteroides
ruminicola, Bacteroides succinogenes, Bacteroides amylophilus w np.) nns
CHHTE3a a30THUCTBIX BEIIECTB CBOMX KJICTOK HCIONB3YIOT aMMHUAK.

Psx  BumoB pyOWOBBIX MHKpOOpraHm3MoB (Streptococcus — bovis,
Bacteroides succinogenes, Ruminococcus flavefaciens n np.) s mocrpoe-
HUS CEpOCOAEPIKaIINX aMHHOKUCIOT HCIONB3YET CYIb(QUIBI IPH HATNINN
B CpeJie NMCTUHA, METHOHWHA MJIM TOMOIICTEHHA.

ToOHKMI OTIEN KUIIEYHNKA CONEP)KUT CPaBHUTEIHFHO HEOOJBIIOE KOJH-
YEeCTBO MHKPOOPTaHU3MOB. B 3TOM OTaene KHIIeYHHKa Yalle BCero Haxo-
JIITCSL YCTOMYMBEIE K JACHCTBUIO JKETYM SHTEPOKOKKH, KHIIEYHAs Maj0uKa,
a0 UIbHBIE U CIIOPOBBIE OaKTEPUH, AKTHHOMHIIETHI, TPOXCKH U JIP.

ToncTelid OT/EN KUIIEYHHKA COAEPKUT HanOOJIbIIee KOTMIECTBO MUK-
poopraan3MoB. OCHOBHBIE OOHTATENIN €ro — YHTEPOOAKTEPHH, IHTEPOKOK-
K1, TEPMOQHIIBI, alua0(HIIbI, CTIOPOBBIE OaKTEPUH, aKTHHOMHIIETHI, JIPOK-
KM, TUIECEHH, OOJBIIOE KOJINYECTBO THIIIOCTHBIX M HEKOTOPBIX ITaTOr€HHBIX
aHaspoboB (Cl. sporogenes, Cl. putrificus, CI. perfringens, Cl. tetani,
F. Necrophorum). B 1 T 3KCKpEMEHTOB TPaBOSITHBIX KHUBOTHBIX MOXKET CO-
JiepaKaThest 10 3,5 MITpA. pasiTuYHBIX MUKPOOPTaHN3MOB. MuKpoOHast Macca
cocraBisieT okoito 40 % cyxoro BemecTBa UCIIPaKHEHUH.

B TosncToM oTAeNe KHIIEYHHKA IPOTEKAIOT CIIOKHBIE MUKPOOHOIOTHYe-
CKHE TPOLIECCHI, CBSI3aHHBIE C PACHICIUIEHHEM KIIETYAaTKH, IEKTHHOBBIX Be-
IIECTB, Kpaxmaya. MHUKpO]IIOopy KeTyIOYHO-KHIIEYHOTO TPAKTa MPHHAITO
JIETITh Ha OOJIMTaTHYIO (MOJIOYHOKHUCIBIE OaKkTepuu, E. coli, SHTEPOKOKKH,
Cl. perfringens, Cl. Sporogenes u 1ip.), KOTOpas aganTHPOBAIach K YCIOBH-
sIM 3TOHM CpeZbl U cTajla MOCTOSIHHBIM ee oOuTareneM, U (haKyIbTaTHBHYIO,
W3MEHSIOIIYIOCS B 3aBUCHMOCTH OT BHJa KOpMa U BOZBI.

Mukpognopa opzanoe ovixanus.

BepxHue oTensl AbIXaTENbHBIX ITyTeH HECYT BHICOKYIO MHUKPOOHYIO Ha-
IPY3KYy — OHM @aHATOMHYECKH MPUCTIOCOOIEHBI ISl OCAKACHHS OaKTepuil 13
BBIJIBIXa€MOro Bo3ayxa. [IoMHUMO OOBIYHBIX HET€MOINTHIECKUX U 3EIEHS-
IIUX CTPENTOKOKKOB, HEMAaTOI€HHBIX HEHCCepHi, CTAQUIIOKOKKOB W JHTE-
pobakTeprii, B HOCOITIOTKE MOKHO OOHapyXWTh MEHHUHI'OKOKKH, IHOTCH-
HBIE CTPENTOKOKKH M TTHEBMOKOKKH. BepXHNE OTHeNbI ObIXaTeNbHBIX Iy Tei
Y HOBOPOXKACHHBIX OOBIYHO CTCPHIBHBI M KOJOHH3HUPYIOTCS B TEUCHHE
2-3 cyTOK.

59



HccenenoBanus ociueTHUX JIET OKA3aJIH, YTO HauboJee 4acTo U3 JbIXa-
TEJIBHBIX MyTeil KIMHUYECKH 370POBBIX KMBOTHBIX BBIAEISETCS CarpoguT-
Hast Mukpodopa: S. saprophiticus, 6axrepun ponoB Micrococcus, Bacillus,
KOpHHE(OpPMHBIC OaKTEpPUH, HETEMOJIIMTUUECKHE CTPENTOKOKKH, TPaMOTpH-
LATEIbHBIE KOKKH.

Kpome Toro, BbIIeTICHBI TATOI€HHBIE W YCIOBHO-TIATOIC€HHBIE MHUKPOOP-
TaHU3MBL: ailb(a- U OeTa-reMOJIUTHYECKAE CTPENTOKOKKH, CTA(HIOKOKKH
(S. aureus, S. hycus), sHTEpOOaKTEpUH (IMIEPUXHH, CATEMOHEIUIBI, MIPOTEH
U JIp.), TacTepeibl, Ps. aeruginosa M, B eAMHAYHBIX CITy4asix, TPHOBI poja
Candida.

Canpo(uTHEIE MUKPOOPTaHU3MBI Hallle BBIICISUTUCH M3 JIBIXaTebHBIX
IyTel HOPMAJILHO Pa3BUTHIX KUBOTHBIX, YEM CIa00 pa3BHUTHIX.

B HOCOBOI monocTn 0OHapyKHBaeTCcs HANOOJBINEEe YHCIIO CAPOpHUTOB
U YCIOBHO-TIATOT€HHBIX MHUKPOOPTraHM3MOB. OHHM TpECTaBIEHbI CTPEIITO-
KOKKaMH, CTa()MIIOKOKKaMH, CapIMHAMH, ITacTepeIaMHy, SHTEpOOaKTepus-
MU, KopuHepOpMHBIMH  Oaktepwsmu, rpubamu poma  Candida,
Ps. aeruginosa n 6ammuiamu. Tpaxes U OpOHXHM 3aceleHbl aHAJIOTUIHBIMH
TpyNIIaMi MHKPOOPTaHU3MOB. B JIerkux oOHapy>KeHbI OTJENbHBIE TPYIIIHI
KOKKOB (Oera-reMonuTHueckue, S. aureus), MUKPOKOKKH, MaCTEPEILIBL,
E. coli.

IMpu cHWXEHNM MMMYHHTETa Yy XKMBOTHBIX (OCOOEHHO y MOJIOIHSKA)
MUKpO(IIOpa OpraHoOB ABIXaHUS MPOSIBISIET OAKTEPUTBOPHBIE CBOMCTBA.

Mouenonosas cucmema.

MukpoOHBIIf OMOIIEHO3 OpPraHOB MOYETIOIOBOM CHCTEMbI Ooiee CKya-
HBII. BepxHue OTmenbl MOUYEBBIBOISIIMX ITyTeH OOBIYHO CTEPHUIIBHBI; B
HIDKHHX OT/ENaxX JNOMHHHUDYIOT Staphylococcus epidermidis, HereMonuTu-
YECKHE CTPENTOKOKKH, IU(TEpOHIbI; YacTO BBIAEISIOT TPUOBI POIOB
Candida, Toluropsis n Geotrichum. B HapyXHBIX OTAENaX JOMHHHPYET
Mycobacterium smegmatis.

OcHOBHOW obuTaTens Biaranuina — B. vaginale vulgare, obnanaromas
BBIPa)KCHHBIM aHTOI'OHU3MOM K JIpyruM MukpoOam. Ilpu ¢puznonornaeckom
COCTOSIHMM MOYEHOJNOBBIX ITyTell MHUKpodiopa oOHapyXHBaercsi TONBKO B
WX HApY)KHBIX OTZIeNaX (CTPENTOKOKKH, MOJIOYHOKHCIEIE OaKTEpHH).

Martka, SIMYHUKH, CEMEHHUKH, MOYEBOH ITy3BIPh B HOPME CTEPHIIBHBI.
Y 310pOBOH CaMKH IUTOJ B MaTKE CTEPHJICH O MOMEHTa HAa4aBIIMXCS PO-
JIOB.

ITpy TMHEKOIOrHYeCKNX 3a00JIeBaHMsIX HOpMaIbHAs MHUKpodiopa H3Me-
HSIETCS.
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Ponb HopmanbHOIT Mukpoduiopsl. HopmansHas Mukpodiopa urpaer
Ba)XXHYIO POJIb B 3alUTE OPraHU3Ma OT MaTOICHHBIX MHKPOOOB, HAaIpHUMep,
CTUMYNIUPYSI IMMYHHYIO CHCTEMY, IPHHUMAsl y4acTHE B Peakiusix mMeTado-
mm3Ma. B 1o jxe Bpems 3Ta (rropa criocoOHa MPUBECTH K PAa3BUTHIO HH(EK-
UOHHEBIX 3a00neBanuil (puc. 4).

CHHTES BUTAMMHOB: |

BbIBEAEHHe
B1, B2, B3, B5, B6,
TOKCHHOR B9, B12, K

ofiMeH HWpOE |

oBMEeH MHPHBIX

perynHpoeaHve s
MMMYHHTETA
{KNETOYHEIR,
ryMOoparnisHblii) 0BMeH GUnupyGuHa |
HOpmanbHanA
CTUMYNALUA Mukpocpnopa OBMEH KENYHBIX
nepHcTansTHEW KHCnoT

YHacTHe B yCBOEeHWH
Kaneuusa

COCTOAHHE
CNHM3UCTON
KHLWeYHWKa

Y4acTHe B CHHTe3e
HEKOTORBIX

HezaMeHHMEIX

AMHHOKMCNOT

Tennoeon oSmMeH

Puc. 4. ®yHKIME HOPMaIBHOH MHKPOIOPEI

Hopmanbnas mukpodiaopa — Hecrienududeckuii cTumyssitop («paszapa-
JKUTENbY») MMMYHHOW CHCTEMBI, OTCYTCTBHE HOPMAaJbHOI'O MHKPOOHOTO
OnoreHO3a BRI3BIBACT MHOTOUYHCIICHHBIC HAPYIICHUS] B UMMYHHOH CHCTEME.
Jpyras pons MEKpOQIIOps! ObLIa YCTaHOBJICHA ITOCIIE TOr0, KaK OBLIH IT0-
JIy4eHBl Oe3MUKpOOHbIE JICUGOMHbIe. AHTUTEH IIpeICTaBUTeNel HOpMallb-
HOH MHUKPOG]IIOpPHI BEI3BIBAECT 00pa30BaHUE aHTHTEN B HU3KUX THTpax. OHK
MIPEUMYIIIECTBEHHO TPEJICTaBIeHbI [gA, BBIIENSIONIMMICS Ha MOBEPXHOCTH
CIIM3UCTBIX 000M0ueK. IgA COCTaBISIFOT OCHOBY MECTHON HEBOCHPHUHMYH-
BOCTH K IIPOHHUKAIONIMM BO3OYAWTESIM M HE JTAIOT BO3MOXKHOCTH KOMMEH-
caJlaM ITPOHUKATh B TIIyOOKHE TKaHH.

HopmanpHas kumeyHass MUKpOQIIopa WrpaeT OrpOMHYIO POJIb B METa-
OOJIMYECKHX TPOIIECCax OpraHu3Ma U Mo/iep KaHuy MX OallaHca.
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Obecneuenue écacviganus. Metabo3M HEKOTOPHIX BEIIECTB BKITFOYA-
€T TICYCHOYHYIO IKCKPEIUIO (B COCTaBE JKEIYM) B IPOCBET KHUIICYHUKA C
MOCIICTYIONAM BO3BPATOM B TICYCHB, MOJOOHBIN KHUIIEYHO-ITCYCHOUHBIN
KpPYroBOPOT XapaKTepPeH s HEKOTOPHIX ITOJIOBEIX TOPMOHOB W COJNEH
YKEITIHBIX KHUCIOT. JTU MPOMYKTHI IKCKPETUPYIOTCS, KaK MPaBUIIO, B opMe
TITFOKOPOHUJIOB M CYIh(PaTOB, HE CIIOCOOHBIX B 3TOM BHIC K 0OpaTHOMY
BcachlBaHUIO. BcackiBaHUEe 00ECIICUMBAIOT KHIIICYHBIC OaKTepUW, BEIpada-
THIBAIOIINE TIIFOKYPAaHUIA3HEl U CYTb(aTassl.

Oomen eumamunamu u MuHepantbHoIMu eeujecmeamu. OOMETPUHS-
THI (hakT — BeqyIas poiab HOPMATBHOW MHUKPO(IOPHI B 00ECIICYCHUH Op-
raumma nosamu Fe’', Ca®’, Buramunamu K, D, rpymmsl B (ocobenno By,
pubodnaBuH), HUIKOTUHOBOW, ()ONMEBON M MAHTOTEHOBOW KUciIoTaMu. Ku-
IIeYHbIe OAKTEpUH MPUHUMAIOT y9acTHUE B WHAKTHBAINU TOKCHYHBEIX IIPO-
IIYKTOB DHJIO- M SK30ICHHOTO TPOUCXOXKJICHHS. KUCTOTBI W Ta3bl, BHIJC-
JISEOIIHAECS B XOJE JKU3HENCATSITFHOCTH KHUIIIEYHBIX MUKPOOOB, OKa3BIBAIOT
OmaronpusITHOE JIEHCTBHE Ha MEPUCTAIBTUKY KUIIICYHUKA 1 CBOCBPEMEHHOE
€ro ONOpOKHEHHE.

Takum obpa3om, AeficTBre MUKPO]IIOPH Tela HAa OPTaHM3M CKIIaIbIBa-
€TCS U3 CIEAYIONHX (PaKTOPOB.

Bo-rmiepBrIX, HOpMaTbHOW MHKpPO(MIOpE MPUHAIICKUT BaKHEHIIAs POIIb
B (hopMHUpOBaHNN IMMYHOJIOTHYECKOW PEAKTUBHOCTH OpraHu3Ma.

Bo-BTOpBIX, TpencTaBUTENd HOPMAIbHOH MHKpPO(IOpsl Oraromaps
MPOAYIIMPOBAHUIO Pa3HOOOPA3HBIX AHTHOMOTHYECKUX COCHMHCHWHA W BBI-
pa’keHHOI aHTarOHMCTHUYECKOW aKTUBHOCTH TMPEIOXPAHSIIOT OpraHbl, CO00-
IIAFOIINECs ¢ BHEUTHEW CPENoi, OT BHEAPEHUSA W Oe3rpaHNYHOr0 Pa3MHO-
JKCHHS B HUX TIATOTCHHBIX MUKPOOPTaHU3MOB.

B-Tperpux, mopa obnamgaer BBEIpaXCHHBIM MOP(POKHHETHYCCKUM ICH-
CTBHEM, OCOOCHHO IO OTHOIICHUIO K CIM3UCTON 000JI0YKE TOHKOH KHIIKH,
YTO CYIIECTBEHHO OTpa)kaeTcsl Ha (PU3MOIIOTHIEeCKUX (PYHKITUSIX MUIIECBAPH-
TENILHOTO KaHasa.

B-ueTBepThIX, MUKPOOHBIE ACCOLMAIIMH SIBISIFOTCS CYIECTBEHHBIM 3Be-
HOM B MEYEHOYHO-KHIICYHON MUPKYISIHA TAKUX BaXKHEHIIMX KOMIIOHCH-
TOB KEJTUH, KAK COJIU KETUYHBIX KUCIIOT, XOJIECTEPUH U HKETUHBIC TUTMEHTHI.

B-misaThix, MEKpoQUIOpa B MPOLIECCE KUZHEACITEILHOCTH CUHTE3UPYET
ButamMud K ¥ psiji BUTAaMHHOB rpymibl B, HeKoTOpbie (epMEeHTHI U, BO3-
MOXHO, APYTHUE, MOKA HEU3BECTHBIC, OMOJIOTNYECKU AKTUBHBIC COCIHEHHS.

B-miectsix, MUKpOGIIOpa UCTIOIHSIET PONIb AOMOIHUTEILHOIO (hepMEeHT-
HOT'O arapara, pacilierlisisi KIeTYaTKy U Jpyrue TPYIAHO MepeBapruBacMbie
COCTaBHBIE YaCTH KOpMa.
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Hapymenne BuioBoro cocraBa HOpMajabHOW MUKPOGIIOPH! IO BIMSHH-
eM MH(EKINOHHBIX W COMAaTHYECKHX 3a00JIeBaHUi, a TaKKe B pe3yjbTaTe
JUINTENBHOTO W HEpalMOHAIFHOTO WCITONB30BAHKUS AHTHOMOTHKOB HPHBO-
JIIT K COCTOSIHMIO TUCOAaKTEeprno3a, KOTOPOEe XapaKTepH3YeTCsl N3MEHEHHEM
COOTHOIIGHHSI Pa3IMYHBIX BUJIOB OaKTepwid, HapyIICHHEM YCBOSEMOCTH
MPOIYKTOB TNHIIEBAPEHHS, HM3MEHEHHEM (ePMEHTATHUBHBIX IIPOLIECCOB,
pacuieryieHneM (DU3UOJIOTHYECKUX CeKpeToB. JIyisi KOppeKuuu aucOakTe-
pHo3a cleayeT yCTpaHnuTh (PaKTOPBI, BBI3BABIINE 3TOT MPOLECC.

T'noouomur u CI1®-scusommuuie.

Ponp HOpMasibHOM MHKpO(MIOPH! B KM3HM JKHBOTHBIX, KaK IOKa3aHO
BBIIIIE, TAK BEJIHMKA, YTO BO3HMKAET BOMPOC: BO3MOXKHO JI COXpaHeHHe (u-
3MOJIOTMYECKOT0 COCTOSTHUS KMBOTHOro 0e3 Mumkpo6oB. Eme JI. Ilactep
TIBITAJICS TTOJYYNTh TAKUX JKMBOTHBIX, HO HM3KOE TEXHHWYECKOe obecriede-
HHE IMTOJJOOHBIX KCIEPUMEHTOB TOTO BPEMEHH HE MO3BOJIMIIO PELINTH IO-
CTaBJICHHYIO 3a/1a4y.

B Hacrosimee BpeMsl HE TOJBKO IONy4EeHBI 0€3MHUKPOOHBIE KUBOTHBIE
(MBIIIH, KPBICH, MOPCKHE CBUHKH, IBITIIATA, TOPOCATA U APYTHE BHUIBI), HO
1 YCIEUTHO pa3BUBAETCsI HOBAsl OTPACIb OMOJIOTHN — THOTOOMOJIOTHS (Tped.
gnotos — no3Hanue, bios — Kn3Hb). Y THOTOOMOTOB BBUY OTCYTCTBHS aH-
TUTCHHOTO «Pa3ApaKeHUsD» NMMYHHOM CHCTEMBI BO3HHKAET HEAOPA3BUTHE
NMMYHOKOMIIETEHTHBIX OPraHOB (TUMYcCa, JUM(OHIHON TKAaHW KHUIIEYHHU-
Ka), neummr IgA, psna ButamuaoB. Kak ciencreue y THOOHOTOB HapyIa-
10Tcs pusnonornieckue GpyHKIMK: yMEHbIIACTCS Macca BHYTPEHHHUX Opra-
HOB, 00b€M KPOBH, NOHIKEHO COAEpKaHWe BOIBI B TKaHsiX. MccnenoBanus
C MICIIOJIb30BaHNEM THOOMOTOB TO3BOJISIFOT M3Yy4aTh POJIb HOPMAIbHOH MUK-
podutops! B MexaHn3Max MH(EKIIMOHHOW NaTOJOTMH M HIMMYHHTETA, B IIPO-
Iiecce CHMHTE3a BUTAaMHHOB, aMHHOKHCIIOT. B pe3ynbrare 3aceneHusi opra-
HH3Ma THOOMOTOB TEMH WJIM MHBIMH BHAAMH (COOOIIECTBAMH) MUKPOOpPTa-
HU3MOB YJA€TCsl BBISIBIISITH (PM3HOJIOTHIECKUE (QYHKINU 3TUX BUIOB (C000-
IIECTB).

boJplIyl0 LEHHOCTh Ul Pa3BHTHS JKHBOTHOBOJCTBA IPEACTABIIIOT
CII®-xuBotHbIe (aHTH. Spezifisch patogen frei) — cBOOOIHBIE TOINBKO OT
NAaTOr¢HHBIX BHAOB MHUKPOOPIaHM3MOB M MMEIOIINE BCE HEOOXOAUMBIC BHU-
JIbI MUKPOOOB B CBOEM TeJIe JUIsl IPOSIBIICHUS (DH3HOIOTHUYECKUX (DYHKIHMIA.
CII®-xuBOTHBIE pacTyT ObICTpee OOBIYHBIX, peXe 3a00NEBAlOT M MOTYT
CIY)KUTh SIPOM IS TUIGMEHHBIX (hepM, CBOOOAHBIX OT HH(EKIHMOHHBIX
3aboneBannii. [y opraHm3anuy Takod (epMbl HEOOXOINM BBICIIUA ypoO-
BEHb BETCPUHAPHO-CAHUTAPHBIX MEPOTIPUSTHH.
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1.4. Undexnnss ¥ IMMYHHTET

Ilon wHpeKUMOHHBIM 3200J€BAHHEM IIOHMMAIOT CJIOXKHBIM IIPOIECC
B3aMMOJICHCTBHS MaKpO- ¥ MHKPOOPTAaHW3Ma, KOTOPBIA IPOSBIACTCS COBO-
KYIIHOCTBIO pa3HOOOPa3HBIX KIMHHYECKUX CHMIITOMOB, BO3HUKAIOIIMX B Op-
TaHU3ME BCJICICTBUC MTPOHUKHOBCHUS, Pa3MHOXKCHHS U JICHCTBUS B HEM 00-
JIE3HETBOPHBIX MUKPOOOB.

HHbeknronHble 3a00eBaHUS OBUIM W3BECTHBI YEJIOBEUYCCTBY C JIPEB-
HEHIMX BpeMeH. EcTecTBEHHO, OJTHAKO, YTO Y HApPOJOB TNIYOOKOH IpeBHO-
CTH HE MOIJIO OBITh MPaBHILHOIO MPEICTABIICHUS 00 MCTUHHBIX BO30YIH-
TeasX 3apa3HbIX Ooje3Hed. Hampumep, rpeueckuit ydeHsld [ HImokpart
(km 2400 mreT Ha3am) BRICKA3all MPEAITONOKEHUE O TOM, YTO IMPUYHHAMU
3apa3HbIX OOJIE3HEH SIBIITIOTCS SITOBUTHIC UCITAPCHUS BO3/IyXa — «MHA3MBD.

Tonbko ¢ cepenunbl XIX Beka B pe3ylibTaTe 3aMedaTeNIbHBIX HCCIIEN0-
BaTEIbCKUX PAbOT OCHOBOIIOJOXXKHHKOB MEIUIMHCKON MHKPOOHOIOTHH
(JI. IMacrep, Y. . Meunukos, P. Kox, JI. 1. FiBaHOoBCcKkuii u Jip.) OBLIO yC-
TAHOBJICHO, YTO BO3OYIHTEISIMH WH(MEKIIMOHHBIX 3a00JIEBAHUM SIBIITIOTCS
onpeJeNieHHbIe BHIbIl MHKPOOPTaHM3MOB, KOTOpbIE MOJYYWIA Ha3BaHUC
OOJIC3HETBOPHBIX TATOTCHHBIX, B OTIMYHEC OT JAPYTHX CYIICCTBYIONWX B
pupoe HeOOJIE3HETBOPHBIX MUKPOOOB — canmpoduToB.

B coBpeMeHHON MHKPOOHOJIOTHHA UMEETCS MHOTO JTAaHHBIX, CBHJICTEIBCT-
BYIOIIIMX O TOM, YTO IMATOr€HHbIE MHKPOOBI MPOU3OILINA OT CampO(HUTHBIX
(dbopM B Tporiecce MPOIODKUTEIBHON ABOMIONUU Buma. OO0 STOM TOBOPAT
ciexyromue (paKThl.

B npupoje cymecTByroT MUKPOOBI-IBOXHUKH, MOPHOIIOTHIECKH U OHO-
JIOTHYECKHM CXOJHBIE ¢ MATOTeHHBIMH MUKpOOaMHu, HO He oOamaromue 00-
JIE3HETBOPHBIMH CBOMCTBAMH. DTO SIBJICHUE MOXKET OBITh OTHECEHO MOUTH K
JMOOOMY BUAY HaTOTCHHBIX MHKPOOOB.

PasButre HHPEKIMOHHOTO MpOoIecca 3aBUCHT OT B3aUMOACHCTBHS TPEX
(axTopoB:

1) muxpoopeanuszma — Bo30yauTens 3a00JICBAHIS,

2) Maxpoopeanuzma,

3) oxkpyorcaroweli cpedvi, KOTOpas OKa3blBacT BIMSHUC Ha CBOMHCTBA
MaKpo- ¥ MUKPOOpraHu3Ma.

Muxpobsi, cnocobuvie 6bi3vidameb 3a007e6anUsl, OON’CHLL ObIMb NAMNO-
2EHHBIMU U BUDYICHIMHBIMIL.

IlaToreHHOCTH — ATO BHUIOBOH MpPU3HAK MHUKPOOPraHWM3Ma, Mpruodpe-
TEHHBIN B IIPOIECCe IBOJIONWH M aaNTaliy K XKUBOTHOMY M YeIOBEYC-
CKOMY OpTaHW3MY M 3aKITFOYAIOIIUICS B CIOCOOHOCTH OKa3bIBaTh Ha Opra-
HU3M OOJIE3HETBOPHOE JICHCTBUE.
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CrerneHb ITaTOr€HHOCTH MOJKET 3HAYMTENBHO KOJeOAThCsl Y pa3iIMIHbIX
IITaMMOB MHKPOOOB OJJHOTO ¥ TOTO ¢ Buna. CTeneHp Win Mepy naToreH-
HOCTH JaHHOTO INTaMMa MUKPOOPTaHM3Ma M Ha3bIBAIOT BUPYJICHTHOCTHIO.
BupyneHTHOCTB, ClleOBaTENbHO, SIBJISCTCS IOKA3aTelIeM KadeCTBEHHOTO
WHIMBHIYAJIFHOTO NPU3HAaKa MATOreHHOT0 MUKPOOPraHnu3Ma.

BupyneHTHOCTb — 3TO CBOWCTBO MHUKp0O0Oa NMPOHHUKATH B TKAHW MaKpO-
OpraHu3Ma, XHUTb, Pa3MHOXATHCS M PACIIPOCTPAHITHCS B HUX, IPOTHBOCTO-
STh T€M HEOJIAarONPHATHBIM BIIMSHUSM, KOTOPHIC OKa3bIBAIOT Ha Hero Omo-
JIOTUYECKHUE PEaKIni OPTaHW3Ma, U BBIICIATH PA3IHMUYHbIC SIOBUTHIC BEIIle-
CTBa, KOTOpPBIE OOYCJIOBJIMBAIOT KIMHWYECKYIO KapTHHY WH(EKIHOHHOTO
3a00eBaHusl.

Wndexmust (ot nat. inficio — BHOUTY 4TO-ITNO0 U3BHE, 3arPsI3HAI0) B COO-
CTBEHHOM CMBICIIC 3TOI'O CIIOBAa O3HAYAET 3apa’KeHHE, T. €. BHEIAPCHUE B
OpraHW3M ¥ pa3MHOXXEHHE B HEM NAaTOT€HHBIX MHKpoOOB. OmHAKO «Ipo-
HUKHOBEHHE MTATOT€HHOTO MUKPOoOa B YWyBCTBUTENIBHBIN OpraHU3M BOBCE HE
00s13aTeNIbHO BBI3BIBAET COOTBETCTBYIoIIee 3aboneBanue» (M. M. Meunu-
KOB).

B mumdonaHol TKaHM MHWHIAIMH y MHOTUX 3/I0POBBIX JIIOACH MOXHO
OOHapYKUTh CTPETITOKOKKOB, CTa()MIIOKOKKOB, ITHEBMOKOKKOB W APYTHX
MIATOTEHHBIX MUKPOOOB, HE MPHUYMHAIOMINX YEOBEKY BpEl B CHIy HEBOC-
NPUMMYHMBOCTH B JAHHBI MOMEHT. B psine ciydaeB majiodka OpIOIIHOTO
TH(da, XOJIEePHBI BUOPUOH MOTYT KUTh B KUILICUYHUKE, HE BHI3bIBAs 3a00J1e-
BaHMA. B TO ke BpeMsi MHOTHE OaKTepuH, CUMTAIONIMECS OS3BPEAHBIMH Ca-
npouTaMu, B ONpPEAETICHHBIX YCIOBHUSX, MOHIDKAIONIMX PE3NCTEHTHOCTH
MaKpOOpraHH3Ma, MOTYT MPUBECTH K MATOJOTHYECKUM H3MEHEHMsM. Tax,
E. coli — mocrosiHHBIA oOHTAaTENh KHIICYHHKA, ITONAB B MOYKH, MOYCBOI
WM JKETYHBIA Iy3bIpb, MOXET BBI3BATh B 3THX OpPraHax BOCIAIUTEIbHBIN
nporiecc.

Kaxxapiii MUKpOO B MOMEHT BBIJICIICHHS U3 OpraHu3Ma obnazaer Oolee
BBICOKOH CTENICHBIO BUPYJICHTHOCTH. [10maB BO BHELIHIOK Cpeny, MOJBEp-
rasich BBICHIXaHUIO, ICHCTBHIO CBETa, MUKPOOBI CTAHOBSITCSI MEHEE OIaCHBI-
MM, TaK KaK BO3ACHCTBHE Pa3IMYHBIX (HAKTOPOB BHEIIHEH Cpe/bl HOHMKAET
BUPYJICHTHOCTh OakTepuid. CBEXKEBBLICICHHBIC U3 JXHBOTHOTO OpraHU3Ma
IITaMMBI MHKPOOOB 00JaTaroT OOJNBIION BHPYICHTHOCTBIO, TEPECEBHI Ha
UCKYCCTBEHHBIC TUTATEIBHBIC CPEIbl PAHO WM MO3JHO IOHIKAIOT BUPY-
JICHTHOCTB.

Hanpumep, HeckoIbKO OaliuLl CHOMPCKOM $3BBI, B3SATHIX M3 KPOBH
MABIIEro XUBOTHOTO M CPa3y BBEICHHBIX MO KOXY OeOW MBIIIH, BBI3BI-
BaloT rudens mocnenueil. [Ipu moBTOPHBIX TOCEBaX HA MUTATENBHBIE CPEIIbl
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J103a, B JIECSTKH pa3 IPEBOCXOSIIAs IEPBOHAYATIBHYIO, Y)KE HE BCET/a BbI-
3BIBA€T CMEPTH KUBOTHOTO.

BeipanmBanne MukpoOa NpH BBICOKOHM, HEOJIaronmpHsITHOW ISl HEro
TEeMIIepaType, BO3JCHCTBHE HA KYJIBTYpY HPsIMOTO COJIHEYHOTO CBETA, KH-
CJIOpPO/Ia, BHICYIIMBAHUS, HE3HAYUTEIBHBIX KOJIWYECTB JNE3MH(PHUIUPYIOIINX
BEIIIECTB — BCE ATO BHI3BIBACT IMOHIKEHNE BUPYJICHTHOCTH.

@DakTopbl BHPYJEHTHOCTH. BUPYIEHTHOCTh — CIIOKHOE OMoormye-
CKOE SIBJICHHE, OOYCIOBJICHHOE PANOM (PaKTOPOB: KaICya000pa30BaHHEM,
HanmuaueM audQy3noHHOro (akTopa, TOKCHHOB, arpecCHHOB, ()epMEHTOB
arpeccuu.

Kancynwi. VImeercst psin (pakToB, JAafOMIMX OCHOBAaHHE paccMaTpHUBAThH
KaliCyJasl M Karcyilo0o0pa3oBaHHE KaK IPHUCIIOCOOISEMOCTh IATOr€HHBIX
MHUKpPOOPTaHU3MOB K HEOJIArONpHATHBIM YCIOBUSM JXKH3HH B OpraHH3Me
JKUBOTHBIX U YEJIOBEKA.

Hampumep, HeKOTOpBIE BUPYIIEHTHBIE KOKKH 1 OAIMIUIBI 00pa3yroT Karl-
Cylly B Opranu3Mme. OTH kK€ MHUKpOOBI, JIMIICHHbBIE KaICYIbl, OCTa0JICHbI B
CBOEH BHPYJIEHTHOCTH. DTO CBOWCTBO SIPKO BBIPAXKEHO y TaJIOUKH CHOHp-
CKOW SI3BBI: CHOMpes3BeHHas MH(QEKIMsS NpoTeKaeT Hambojee THKEIo M
3aKaHYMBAETCS THOENBIO JKMBOTHOTO, €CIIM MHKPOO 00pasyeT Karcyimy.
OKCHEeprMEHTaIFHO J0Ka3aHo, YTO Karcyina oOecrednBaeT CHOMpes3BeH-
HOM TajoYKe YCTOWYMBOCTH NPOTHB (Daroryros3a, 4TO IMOATBEPIKIACTCS
CJIELYIOIMM ONBITOM. Ecin MOpckoli CBUHKE BBECTH CMeECh KalCylTbHOW U
OeckarcyapbHOW KyIbTYpbl CHONPEsS3BEHHOM MaI0YKH, (arouTo3y IMoaBep-
TafoTCs TOJNBKO OecKarcysbHbIe (JOPMBI, B TO BPeMsI KaK KarCylIbHbIE MUK-
POOBI OCTaIOTCS] CBOOOIHBIMH U MPOAOIDKAIOT Pa3MHOXKATHCS B OpPTaHU3ME.

DakTOop HHBA3MBHOCTH, WM (akTop pacnpocTpaHeHus. B ¢punpTpax
OYy/TBOHHBIX KYJBTYp HEKOTOPBIX MAaTOTCHHBIX KOKKOB, MU(TEpHIHHOHN ma-
JIOYKH U psAAa OPYruX MHUKPOOOB OOHapyKeHO BEIIECTBO, CIIOCOOHOE yBe-
JMYMBATH MIPOHUIIAEMOCTh TKAHH, OCOOCHHO COCAMHHUTENBHOM, ISl MUKpPO-
OpPraHM3MOB W JApPYruX MOCTOpoHHUX BemecTB (pakrop [ropana-
Peitnannca).

DaKkTOpOM pacnpocTpaHeHHs SBIISETCS (PEPMEHT THalypOHHAA3a, pac-
MICIUISIOIINHN THATYPOHOBYIO KHCJIOTY, BXOSIIYIO B COCTaB COCAMHHUTEIb-
HOM TKaHH.

HyxHo, ogHako, 100aBUTH CIEAyIOIIEE:

1) bepmenT rHamypoHHIA3a OOHAPYXKEH HE Y BCEX MHKPOOOB: €ro He
NPOAYIMPYIOT, HAIpuMep, TyOepKyJie3Has MHUKOOAKTepHs, MEHHHIOKOKK,
Bac. anthracis n npyrue 6axrepum;

2) k (pakTopam pacmpocTpaHECHHs, IOMIMO THAIYPOHUIA3HI, OTHOCAT H
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psIl IPYTHX BEIIECTB, HAIIPUMEp, MOJIMCAXapHIbl, COAEPXKAIIUECs B KaIcy-
JIe THEBMOKOKKOB.

TokcuHbl MUKPOOOB. [TaToreHHBIE MUKPOOBI 0012/1A10T CHOCOOHOCTHIO
BBIJIETISITE OCOOBIE SIOBUTHIE MPOIYKTHl — TOKCHHBI, 3HAYEHHE KOTOPBIX B
narorene3e MH(QEKIMOHHBIX 3a0oieBaHMii upe3BblUaiiHO Benmko. OpHU
SITOBUTBIE BEUIECTBA BBIJCIISIFOTCS )KUBOW OaKTEpHAIbHOIN KIIETKOH B OKpY-
JKAIOIIYI0 CPely M B CBSI3H C 3THUM JIETKO MOT'YT OBITh OT/AEJIEHBI OT Tela
kietku. Takue nerko audyHAUPYIOIINE bl Ha3BIBAIOTCS IK30MOKCUHA-
MU.

Snel, copeprkamecs: BHyTPH ITUTOIDIa3Mbl M BBIICISIONINECS BO BHEII-
HIOIO CPe/y TOJIBKO IOCIIe THMOEIH M Pa3pyIIeHUs KJIETOK, Ha3bIBAIOTCS IH-
O00MOKCUHAMUL.

OK30TOKCHHBI BBIIEISIIOT AU TepuiiHasi, CTOIOHIYHAS MTAJIIOYKH, BO30Y-
JIUTENT Ta30BOW TaHTPEHBI, OOTyiInM3Ma, CTAapHUIOKOKKH, CTPEHTOKOKKH,
JM3eHTepuiHas nayodka I'puropseBa — lllura. DHIOTOKCHHEI 00HAPYKEHBI
y OpIOIIHOTH(O3HON M JAN3EHTEPUIHON MaJI0YeK, Y XOJIEPHOTO BHOPHOHA,
BO3OyIMTEINST YyMBI, TYOEpKyse3a U IpYriuxX MUKPOOOB.

OK30TOKCHHBI SBISIFOTCS OEIKAMH M OTIMYAIOTCS HEOONBIION CTOWKO-
crpio. HarpeBanme nmo temmeparyps! 80 °C paspymraeT ux HOYTH MOMEH-
TanpHO. HusKas ke TemMriepaTypa Ha TOKCHH He JEHCTBYET.

Xapaxmepnvimu c8oUCMEamu IK30MOKCUHOB SBISIOTCS:

1) nelicTBUE B MaNbIX 103aX;

2) crien(pUIHOCTB;

3) aHTUTEHHOCTB;

4) nabMIIbHOCTB;

5) nmeiicTBHE Yepe3 ONpeeNIeHHBIH CPOK T10CIIC BBEICHMS.

TokcuHBI neiicTByIOT B Manbix konuaectBax: 0,01-0,0005 r audrepuii-
HOTO TOKCHHA BBI3BIBAET CMEPTEIHHOE OTPABIICHHE MOPCKOH CBHHKH Mac-
coii 250 1; 0,000001 My sima GoTyM3Ma MPUBOAMT K THOEIH OENOi MBIIN
UT. I

Cneyughuunocms — 310 CBOMCTBO TOKCHHA IIPH BO3/ICHCTBUH Ha MaKpO-
OpraHM3M BBI3BIBATH OIpPECICHHBIC, XapaKTEePHBIE JIUIIb IS 3TOTO TOKCH-
Ha SIBJICHUS.

Tax, HanpuMep, CTONOHSYHBIN 511 00YCIIOBIMBAET ClIa3MaTHUECKHE CO-
KpaIeHHs JBUTaTEIbHBIX MBI, TU()TEPUHHBIA TOKCHH OKa3bIBACT HEKPO-
TU3UPYIOIIEE U TTAPATUTHIECKOE AEHCTBUE U T. II.

Anmuzennocmes TOKCUHA BBIPAXKAETCS B TOM, YTO IIPH BBEICHUU €0 B
OpraHu3M B TIOCIETHEM BBIpaOaTHIBAIOTCS aHTHTOKCHHBI (BEIIECTBa, HE-
TPATNU3YIONIHE TOKCHH).
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[ocne BBeneHNsT TOKCHHA B OPTaHW3M €ro JeHCTBHE NPOSBISETCS JIHIIb
Yyepe3 M3BECTHBIH cpok. Hampumep, nelictBue audTepuitHOro TOKCHHA Ha
MOPCKYIO CBUHKY IpOsiBiIseTCs uepe3 12—15 yvacos.

Jabunvnocms — criocOOHOCTH OBICTPO PA3PYIIATHCS O BIMSHUEM BbI-
COKOM TeMIepaTypbl, CBETa, XUMUIECKHX BELIECTB.

OHIOTOKCHHBI MEHEE TOKCHYHBI, YeM 3K30TOKCHHBI, U HE 00IamaoT
crenudruIeckuM JISNCTBHEM HA OPraHU3M JKMBOTHBIX. VX neiicTBHe BbIpa-
JKaeTcsl B SIBJICHHMSAX 0OmIero orpamiieHus. IIpym MMMyHM3AIMM >KUBOTHBIX
OakTepHsAMH, 00JIaJarONMMHU 3HIOTOKCHHAMM, BHIpaOaThIBAIOTCS aHTUTENA
MIPOTUB CaMUX MHUKPOOOB, a HE MIPOTUB HX SIOB. DHIOTOKCHUHBI, SBILSIICH T10
CBOEH XMMHUYECKOH MpHpPOJIEe TITIOIUIOIUITONAOTIONUIIENTHAHEIM KOMILIEK-
coM, BBIIepKHBatoT HarpeBanue 1o 80—100°C.

ArpeccHHBI — BEIIECTBA, BhIAEIIEMble MUKPOOpraHM3MaMH B TIpoliecce
MX JKU3HEIEATEIbHOCTH W YTHETAIOIINe 3aIlUTHBbIC (DYHKIUHM OpraHu3Ma
(dparommros, m3nc Gaxkrepwii).

Onu ObUIM TONYYEHBI YEXOCIOBAllKUM MHKpoOnosorom baiinem u3 me-
PHUTOHEATLHOI'0 3KCCyZAaTa XKMBOTHOTO, HMOTMOMIEr0 OT CHOMPCKOH S3BBI.
@unpTpaThl 3KCCYAATOB NPH Pa3iMYHBIX MHPEKOUSIX caMH 1o cebe Oes-
BpEIHBI, HO OyXy4H NpHOaBICHBl K HECMEPTEIIFHOM /103€ KYJIbTYpPHI COOT-
BETCTBYIOIIET0 MUKpOOa, BBI3BIBAIOT CMEPTEIBHO IpOTeKaromiee 3aboneBa-
HHE.

ArpeccuHBl 0OHapyXeHbl y MHOTHX MHKpPOOOB: OakTepuii OpromrHoro
THda, napatndoB, XoJepbl, CAOMPCKOHN SI3BBI, YyMBI, TyOepKyne3a, qudre-
pyH, cTaduIIOKOKKA, CTPENITOKOKKA, ITHEBMOKOKKA M KHMIIEYHOW HaJIOYKH.
[pupona arpeccMHOB J0 HACTOSIIETO BPEMEHH OCTACTCS HEM3BECTHOM.

TokcukonH(peKMAMI HA3BIBAIOTCS OCTPhIE, HEPEIKO MacCOBbIE 3a00-
JIeBaHUsI, BOSHUKAIOLIHE MPH YIOTPEeOJIEHNH THIIH, COJCprKalieil Oombiioe
KOJIMYECTBO JKMBBIX YCIOBHO-TIATOTCHHBIX MHKPOOPTaHMU3MOB (JIECATKH U
COTHM MWUIMOHOB B | T MPOJYKTa) M MX TOKCHHOB, BBIJCISIEMBIX IIPH pa3-
MHOXXEHHHU ¥ THOENN MUKPOOOB.

TokcHKOMH(MEKIMH XapaKTepH3YIOTCSI MACCOBOCTBIO, BHE3AITHBIM O/IHO-
MOMEHTHBIM HayaJioM, TePPUTOPUAILHON OrpaHNYEHHOCTHIO, BBIPaKECHHOMH
CBSI3BIO C YMOTPEeOJICHHEM ONpEAeNIEHHOro TMPOAyKTa WiIM OJroa M Ipe-
KpaIeHHEM BCIIBIIIKH TIOCIE U3BSTHS MPOILYKTA.

Bo3oyoumenamu moxcukoungexyuii MOryT OBITH OaKTEPHH TPYIIIBI
KHIIEYHON MaJouku (KommgopMel), OaKTepun poja MpoTell, MaJouKH mep-
(puHTEeHC U Lepeyc, MapareMOIMTHYEeCKIUH BHOPHOH M ApyrHe OaKkTepuH.
OTH MHKPOOPTaHU3MBI OTHOCATCSI K TPYIIE YCIOBHO-TATOT€HHBIX MHKPO-
60B, BEI3BIBAIONINX 3200JI€BaHHE TOJIBKO IPH MONIAAaHIH B OPTAHU3M OYEHb
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6omnbioro kosmuectsa (6onee 105 MHKpPOOHBIX KIETOK Ha | T MpomyKTa)
MHUKpPOOOB OIpeAeIeHHBIX IITaMMOB (CepOTHITOB). Takoe HAKOIUIEHNE MUK-
pOoOOB IPOMCXOINT B NHIIEBHIX NPOAYKTAX M IMUILE B pe3yjbTaTe UX pas-
MHOXKEHHSI TIPU TPYOBIX HapyIICHHUSX CAHUTAPHBIX NPaBHUI OOPaOOTKH H
XpaHEHHsI M CPOKOB pean3aliiy MpoayKToB. Hamie Bcero 3a00eBaHus CBS-
3aHBI C YIMOTpeOJICHHEM IUINH, TPOIIEANIeH TeIUIOBYI0 00pabOTKy M BTO-
pUYHO HMH(HUIUPOBAHHOH. BCHBINKKM TOKCMKOMH(EKINH HAOIIOMAI0TCS
MIPEMYIIECTBEHHO B TEIUIOE BPEMsI roJia.

B rpymmy xommpopmuBIX Oakrepmit Bxomat E. coli, Citrobacter,
Enterobacter n npyrue Oaxrepun rpymmsl kuinedHoi manoukd (BIKII).
Ot OaKTepHy MHUPOKO PACIIPOCTPAHEHBI B IPUPOJIE, COJCPIKATCS B KHIIIEU-
HHKE YeJIOBEKa, JOMAIIHETO CKOTa, IITUIIBI U JIp.

C BBIIENCHNSIMH W3 KHIIEYHHKAa KOIM(OPMBI NOMATaioT B MOYBY M Ha
pa3nuuHble OOBEKTHI BHEIIHEH cpenpl. Ha mpeanpusaTusx oOmecTBeHHOrO
MIUTaHUS OCHOBHBIM HCTOYHHKOM TOKCHKOMH(EKIIMH MOXKET ObITh padort-
HUK — OaKTePHOHOCHUTENb YCIOBHO-TIATOTeHHBIX mTaMMoB E. coli n BI'KII,
He COOJTIOIAIOIINI MTPaBUIIA JINYHON THTHEHBI.

Takue TOKCHKOMH(EKIMH 4acTo CBA3aHBI C YHNOTPEOIEHHEM MOJIOKa U
MOJIOUHBIX MPOJYKTOB, KapTO(ETbHOrO IIOpE, CajaToB, MOJUIIOCKOB H
Ostoz1, HE TPOXOAMBINUX TEIUIOBYIO 00pabOTKy mepen yHoTpeOIeHHEM.
MsicHble U peIOHBIE OJTIOA, OCOOCHHO M3MIeNus U3 (apiia, u Apyrue Omrona
MOTYT CTaTh IIPUYNHON OTPABJICHHS, €CIIH MTOCTIE HEOCTATOYHOM TETIOBOM
00paboOTKM JUIMTETHHO XPAHWINCH 0e3 OXJakAeHHs. 3a0oeBaHHEe MOXKET
HaIlOMUHATH JIETKHE (OPMBI TU3CHTEPUH, BOHUKAIOT TOIIHOTA, PBOTA, 00-
T B XKHUBOTE, auapes. JIuchyHKIMS KHUIIeYHHKa MPOJoJDKaeTcst He Ooiee
1-3 mueii.

Iporeitasie nmanouku (Proteus vulgaris n Proteus mirabilis) mmpoko
pacIpocTpaHeHsl B OKpykatomed cpene. OHE OTHOCATCS K THHIIOCTHBIM
GaxTepusiM U cozepyKaTcs B THUIOIMX OTXoAax. IIpoTeiiHble maqouku Mo-
I'YT HaxOOUThCS B KHUIICYHWKE 4YEJIOBEKa M JKUBOTHBIX. PaOOTHHK-
0aKTepHOHOCUTENh MOXKET MH(UIMPOBATh JTIOOOH MPOAYKT WIH OIIOMO.
[TporeiiHble NaMOUYKK JIUTENEHOE BPEMsI COXPAHSIOTCS M pa3MHOXKAIOTCS B
MUIIEBEIX MPOAyKTaX. Yale BCero TOKCMKOMH(EKINH, BBI3BIBAEMBIE TIPO-
TEsIMH, CBSI3aHBI C yIIOTpEOIeHNEM OEITKOBBIX MPOAYKTOB: MSCHBIX IPOIYK-
TOB W W3AENWH, MACHBIX CajlaToOB, PHIOBI W PHIOHBIX W3/ENHUH, MAIITETOB
n n1p. V3MeHeHus OpraHOJIENTHYECKUX CBOMCTB MHIIM TIPH 3apaskeHUH
HE MPOUCXOJIHT.

HcrounnkoM MHGUIMPOBaHMSA ONIOA OYEHb YACTO SIBISIOTCS 3arpsi3-
HEHHBIE OCTaTKaMH IHINM TI0CYyJla, MHBEHTAph W obopynoBaHue. Obceme-
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HEHHE MOXKET MPOMCXOIUTH TIPU HCIOJIBb30BAHUHM OJHHUX M TEX K€ pasje-
JIOYHBIX JTOCOK, HOXKEH, MSICOPYOOK JUIS CBIPBIX U BAPEHBIX NMPOIYKTOB.

Taxk xak npoTeiiHas nmajiodka morudaeTr IpH TeIoBoi 00paboTke, oOHa-
pY’XEHHE €€ B TOTOBOH MPOIYKIIUHI TOBOPUT O HAPYLICHUIX pPeXXUMa TEIUIo-
BOI 00paOOTKM WM TIJIOXOM caHuTapHOW 00paboTKe MHBEHTaps, ITOCYAbl U
000pynoBaHUs, a Takke O HECOONIONCHUM YCIOBHUIH XpaHEHHS M CPOKOB
peanmnzanun. 3abojieBaHUE CONPOBOXKIAECTCS CXBATKOOOPAa3HBIMHU OOJISIMH B
JKHBOTE, NUCQOYHKIMEH KUIICYHHUKA, JTUXOpaIKkoi. Be3mopoBienne HacTy-
maer yepes 2—5 aHeil.

@DeKkaJbHBIE CTPENTOKOKKH (SHTEPOKOKKH) OTHOCATCS K IOCTOSIHHBIM
oOHTaTeIsIM KUIIEYHUKA YEIOBEKa, )KUBOTHBIX U ITHII, MOTYT HAXOIUTHCS B
BEPXHUX JBIXaTENbHBIX IyTAX OaKTEpHOHOCHTENEH. JDHTEPOKOKKH HHTEH-
CHBHO Pa3MHOKAIOTCS B U3AENUAX M3 (hapla, IMyauHrax, kpemax u ap. [lpu
MaccOBOM HaKOIUIEHHWH B IHIIE BBI3BIBAIOT OCIM3HEHUE NTPOAYKTA U HENPH-
STHBIA TPUBKYC. Y 3a00J€BIIMX HAONIOAAIOTCS aUapes, JUXOpaaKa, pexe
TOIIHOTA ¥ PBOTA.

[TnmeBble TOKCMKOMH(EKIIMH MOTYT BBI3BIBATHCSA TaKKe CIIOpooOpa-
3yromield aHaspoOHOI manoukoil mepdpunrenc (Clostridium perfringens).
OcHOBHas1 poJib B BO3HUKHOBEHHH NHIIEBBIX TOKCHKOMH(EKIWI MpuHAaI-
nexut Clostridium perfringens Tana A. Bo BHemHel cpene, B IOYBE Iep-
(bpUHTeHC HAaXOAWTCS B BHUJE CIIOP, YCTOWYMBBIX K JFOOBIM BHEUIHHUM BO3-
nericTBusaM. CHOpBI 3THX MaJIOYEK BBIACPKUBAIOT JUTUTENEHOE KUISTYCHHE
(1o 6 gacoB).

MecTtom npeObIBaHMS EPHPUHTEHC YaCTO SBIAETCS KUIICYHHK TPaBO-
SITHBIX JKUBOTHBIX. [losToMy Hambornee 4dacToil mpuuamHON 3aboneBaHUS
OBIBAIOT KOHCEPBHPOBAHHOE MSICO, A TAaKXKE MSCHBIC KOJOACHBIE M KyIH-
HapHble n3aenus 1 Ap. OnacHOCTh MOTYT NMPEICTAaBIISATh MACHBIE H3JETHUS B
BaKyyMHOH yIakoBKe, CTyJHH, OJfo[a ¢ HOAJIMBAMHU B coycaMu. OTMedaer-
cs1 00CEMEHEHHOCTh TaIOYKaMH MepPPHHTEHC MYKH, KPYII, CIICLHiH, 3ele-
HU. [IpH IHMTEIEHOM XpaHEHWH FOTOBOH MUIIH B TEIUIE CIIOPbI MOT'YT HPO-
pacTd U B NPOAYKTE OBICTPO HAKOMUTCS 3HAYUTEIHHOE KOJINYECTBO YKUBBIX
MHKPOOPTaHU3MOB.

TokcukonH(peKuys, BEI3BaHHAS NAJOYKaMU TepPUHTEHC, HMEET HHKY-
OarmoHHBIN TIeprox 6—24 yaca M MPOTEKAeT TOCTATOYHO JIETKO. B HekoTo-
pbix ciaydasx (npu ceporune C) BO3ZHHKAET HEKPOTHIECKUI SHTEPUT, KOTO-
PBIi MOXXET 3aKOHYUTHCS CMEPTEIEHBIM UCXOJIOM.

Crniopoo0Opasyromue aspodHsie OakTepun uepeyc (Bacillus cereus) mo-
TYT SIBIATHCS MPUYWHON MHIIEBHIX TOKCHMKOMH(peKIiA. OHM MHMPOKO pac-
NPOCTPaHEHBI M BCTPEUYAKOTCS B TI0YBE, BOJC, BO3AYXE, PACTUTEIBHBIX MPO-
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nykTax. [InmeBsle OTpaBiieHNs] BOSHUKAIOT MOCIIE YIOTPeOIeHHs HeKadecT-
BEHHBIX MSICHBIX, PBIOHBIX, MOJIOYHBIX IPOJYKTOB M OJIIO/, B KOTOpHIE Ia-
JIOYKW BHOCSITCS B BHZE CIIOP C MYKOH, Kpaxmaiom, crienusiMu. Vizmenenus
OPraHOJICNTHYECKUX CBOMCTB ONIOJ NMpH pa3MHOXEHHMH OakTepHil Iepeyc
He HaOII0aroTCsl.

TokcukonH(peKIMs nepeycHONH NpUpOsl BO3HUKAET yepe3 6—15 vacos
mocye ynorpeOieHus Omofa, comepxkamiero B 1 T 6onee 104 MUKpOOHBIX
KJIeToK. 3aboyieBaHHE NPOTEKaeT Kak Auapes 0e3 PBOTHI M ITOBBIMICHUS
TEMITEpaTyphl ¥ XapaKTEePU3yeTcsl JIETKAM TEUCHHEM.

PBorHas hopma oTpaBiIeHHUS TOKCHHOM IIEPEyCHOM MPUPOABI OTHOCHUTCS
K TOKCHKO3aM, UMeeT KOpPOTKHI MHKyOanmoHHbI nepuox (0,5-6 gacoB) n
COIIPOBOXKAAETCS TOIIHOTOH M pBOTOH. IIpHMUMHOI OTpaBIEHUS SBIAIOTCS
KapTo(enpHOEe MIOpE, OTBAapHBIE MAKApOHBI, CajaThl, IyAWHTH, OIroma c
COyCOM.

[Maparemomutnaeckuii BubpnoH (V. parahaemolyticus) oburaer B Mop-
CKOW BOZIE M BBI3BIBACT NHIIEBHIE TOKCHKOMH(EKIMHU INPU YIOTPEOICHUH
HEJIOCTaTOYHO TePMUUECKH 00paOOTaHHBIX MOPCKMX MPOIYKTOB, Yallle BCe-
TO pBIOBL. JITHTENFHO COXpaHseTCs B 3TUX HMPOAYKTax IPH HU3KHX TEMIIe-
patypax, BBLAEPXKHBAeT BsuleHWEe W KomueHue. [Ipu temmepartype 100 °C
BHOPHOHBI OBICTPO MorudaroT. 3aboneBaHNe MOXKET MPOTEKATh OCTPO C XO-
JIeponogOOHBIM HITH AN3EHTEPUETIOJOOHBIM TEUECHHEM.

[TpyanHO# TOKCHKOMH(EKINH MOTYT CTaTh IPOIYKTHI U OJIFO/1a, Macco-
BO 00CEMEHEHHBIC TaKMMH OaKTEpHsAMH, Kak KieOcueruia, radHus, ceBo-
MOHAC U JIp.

IMpodmakTrka TOKCHKOMH(EKINII OCHOBBIBAETCSI HA MHOTOOOPa3HBIX
MEpOIPHUATHAX, KOTOpPBIE MOXKHO KIacCH()MIMPOBaTh B TPU OCHOBHBIE
TPYIIIBL

Meponpusmus, Hanpaeienuvie Ha npeodynpedlcoeHue UHGUYUposanus
NUWEBbIX NPOOYKMO8 U NUYU:

- BBISIBJICHHE HOCHTENIEH MAaTOT€HHBIX (JOPM KHUILIEYHOH MajlOUuKH U ApY-
TOM YCIIOBHO-TIATOT€HHOHW (DIIOpBI M CBOEBPEMEHHOE JiedYeHHEe paOOTHHKOB,
OOJNBHBIX THUCOAKTEPHO3aMU;

- CHIDKEHHE 00CEMEHEHHOCTH CHIPhS M CTEPIIIM3aNusl CIELHi;

- cTporoe coOJIIoIeHHE MPABWII IMYHON TUTHEHBI M CAHUTAPHOTO PEXH-
Ma MPEATIPUATHS, Ne3NHPEKIMS 000py10BaHNS, HHBEHTaps U MOCYABI;

- ICKJIIOYEHNE KOHTAKTa CBHIPhs, MONy()aOpHKaTOB M TOTOBOW MPOAYK-
1K,

- coOroIeHNe TIPaBII MEXaHHIECKOW 00pabOTKH TPOTYKTOB.
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Meponpuamus, nanpaeienuvie Ha obecneyenue yCao6ull, UCKIIOUAIOUUX
MaAccosoe pasmMHONCEHUE MUKDOOP2SAHUIMOB 8 NPOOYKMAX:

- XpaHEHHE MPOAYKTOB M TOTOBOH IHIIM B YCJIOBHUSX XOJIOJA IIPU TEM-
nieparype Hike 6 °C;

- peayn3anys TOTOBOM Topsiueil MUy mpu Temreparype Boie 65 °C,
XOJIONHBIX 3aKyCOK — HIke 14 °C;

- CTpOroe coOJII0IEHHE CPOKOB Pean3aliy POAYKINH;

- XpaHEHHE U peasn3alysi KOHCEPBOB B COOTBETCTBHU C MPABHIIAMH.

Meponpusamus, HanpagienHvle HA YHUUMOICEHUE MUKPOOPSAHUIMOS,
ABNAIOWUXCS 8030YOUMENAMU  MOKCUKOUHGeKYul, nymem 3¢ @hekmusHol
mepmu4ecKol 06pabomKu nuuesslx NPoOyKmos.

- TeTIoBast 00pabOTKa MUIIEBBIX MPOAYKTOB M M3JIENHH 10 JOCTIDKEHUS
MIONHOW KyJMHApHOH ToToBHOCTH (85 °C — mist NTUIBI M HATypaJbHBIX
MSICHBIX m31enuid, 90 °C — miast pyOsIeHbIX M3eNni U3 KOTJIETHOI Macchl);

- IOBTOpHAsI TeIUIoBasi oOpabOTKa MPH HM3TOTOBIEHHH HEKOTOPBIX XO-
JOAHBIX Omof (CTyIHHM, 3aJMBHBIE), MSICHOM WM JIMBEPHON HAYMHKHU U1
OMMHYMKOB M TMPOXKKOB, OTBAPHOW ITHUIIBI MIIM Msica JUIS IEPBBIX M BTOPBIX
Our0/1 TTOCIIE TOPIIMOHUPOBAHMS U T. TI., TaK KaK ITPU MEXaHWIECKUX OIepa-
IUSIX C BapeHbIMU MPOIYKTAMH HEPEIKO BHOCATCSA YCIOBHO-TIATOTECHHBIE
MHUKDPOOPTaHU3MBI.

Ilamozennocmsb mukpo6og. 11aTOreHHOCTHIO Ha3bIBAETCS CIIOCOOHOCTH
MHUKpPOOpPTaHU3Ma BBI3BIBATH OOJIE3HP — 3TO BHIOBOM NPH3HAK MHKPOOA.
B xavecTBe mMaTOreHHBIX MHUKPOOOB MOXKHO mpuBectH Bacillus larvae,
Bac. thuririgiensis, Beauveria bassiana, a HemlaTOTeHHBIX — Bac. subtilis,
Bac. mycoides, Sarcina lutea.

Paznngaror MHUKpOOPraHW3Mbl (PUTONIATOTCHHBIC, WM MAaTOTCHHBIC IS
pacTeHui, 1 300MaTOreHHBIE, WM MTATOTE€HHBIC JJI XUBOTHBIX. M3 300ma-
TOTEHHBIX BBIACISIOT TPYIIy MHKPOOPTaHM3MOB 3HTOMONATOTCHHBIX, WIIN
MIATOTEHHBIX JUII HACEKOMBIX. OJHTOMONATOTCHHBIE MHKpPOOPTaHU3MBI, B
CBOIO OYepellb, MATOICHHBI TOJIBKO /ISl ONPEAETICHHBIX BUIOB HACEKOMBIX.
Omau Bugpl, Hanipumep Bacillus larvae, maTOTeHHBI 71 M€ U HETIATOTCH-
HBI JUISl YEUIYeKpPBUIBIX, & IPYrHe, Ha000pOT, MaTOTeHHBI Ul YEUTyeKphI-
JBIX M HEMaTOreHHB! st maen. [laToreHHoCTh MUKpOOPraHU3MOB YCTaHAB-
JMBAIOT METO/IOM OIIBITHBIX 3apakeHUH.

MHUKpOOpraHu3Mbl OJHOTO M TOTO )K€ BHJA, BBIICICHHBIE M3 Pa3sHbIX
MECT U O00JIaJalolIfe KaKUMH-TH00 OCOOBIMH CBOMCTBAMH, OTIUYMSIMHU,
Ha3bIBAIOTCS WUMAMMAMU.

Pa3Hple ITaMMBI OTHOTO M TOTO K€ BHJIA MATOICHHOTO MHUKPOOa MOTYT
o0ramaTh pa3HOW CIIOCOOHOCTBHIO BBI3BIBATH OONe3Hb. OT OJHMX IITAMMOB
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00JIe3Hb BO3HUKAET IPH 3apayKeHUH HEOOJIBIINM KOJINYECTBOM MUKPOOOB, a
OT APYIHX — TOJBKO OT OONBIIMX KOMM4YecTB. Takoe pasnmune B CTENECHU
MIATOreHHOCTH MUKPO0A Ha3bIBACTCSI BUPYIECHINHOCIBIO.

BupyneHTHOCTs — WHIMBHAYaJbHOE KauecTBO, OMPENEISIeTCS MHHH-
ManbHOH cMmepTenbHON 1030# (LD). Tak Kak y HacCEKOMBIX CYIIECTBYIOT
OombIIIMEe pa3IniMsl B MHANBUAYAIGHOW BOCIIPUUMYMBOCTH K NATOTEHHOMY
MHKpPOOY, TO HPUHSTO ONPEIEISATh CPETHIOI JIETAIBHYIO (CMEpTENbHYIO)
o3y — LDsp, onpenensemyto mo rudenu 50 % momoMBITHRIX HACEKOMBIX.

BupynentHocts Mukpo6oB m3MeHunBa. OHa MOXKET MOBBIIATHCS, MO-
JKeT CHIKaThesl. CHIDKCHHIO BUPYJICHTHOCTH CIIOCOOCTBYIOT Maccaxu (3a-
pakeHus1) Yyepe3 MaJOBOCTIPHMMYMBBIX HACEKOMBIX MIIH JIPYTHX JKUBOTHBIX;
JUTITENBHOE KyJHTUBHPOBAHKE B J1a0OPATOPHBIX YCIOBHUSX; BBIPAIMBAHNE
IPH YPE3MEpHO BBICOKOW TeMIEepaType; BbIpallBaHHE IPH OTCYTCTBUHU
WIN HEAOCTATOYHOM KOJMYECTBE KaKUX-THOO MUTATEIbHBIX BEIECTB; BBI-
palrBaHue NpH J00aBICHUH SIOBUTHIX BEIIECTB, BO3ACHCTBHE OaKkTepHo-
(hara, CONHEUHBIX JIy4eH, BBICYIINBAHHE.

[ToBeIIIEHNIO BUPYJIEHTHOCTH MHKPOOOB CIIOCOOCTBYIOT MHOT'OKPATHBIE
MacCakyl 4epe3 BOCTIPHMMYMBBIX HACEKOMBIX; ITACCaXH KYJIBTYpPhl MHKPO-
0OB BMECTE C MYLMHOM, KPaxMajoM WM JPYTHMH BEUIECTBAMH Yepe3 Op-
TaHU3M HaCEKOMBIX; ITACCAKU Yepe3 HACEKOMBIX acCOLMAINH (HECKOIBKUX
BHIOB) MUKPOOOB; 0TOOp HanboIee BUPYACHTHBIX MHUKPOOOB.

BupyneHTHOCTE MHKPOOOB 00YCITOBIIMBAIOT CAEAYIOIINE (DAKTOPHI.

1. Hannaue Karcys Wil KarcyJlbHOTO BEHIECTBA, 3AIIMIIAIONINX MHUK-
pob OT OGaKkTepHIMIHOTO ASUCTBUS TKaHEeH Hacekomoro. Kamncymy win kxam-
CYJIbHOE BEIIECTBO COAEPKAaT MHOTHE OaKTepHH, HalpuMep BO30yAWTEIb
eBporeiickoro THUIbIA (Straptococcus pluton), MUKpPOOBI CENTHIIEMHH,
radurosa. KamcympHOE BEIIECTBO COCTOMT W3 CIIOXKHOTO YIJIEBOJHO-
JIMTIOUAHOTO KOMILIEKCA.

2. ncconmanus (pacmeruieHne) OakTepuil. YCTaHOBIEHO, YTO BHUPY-
JICHTHBIE MUKPOOPTaHMU3MBI B TIPOIIECCE POCTa PACIIEIUIIOTCS Ha aABe (op-
MBI: Oonee BHpyJAeHTHbIE S-(GOpPMBI, 00pa3ylolye TIIagKUe KOJOHUH, U
aBUpyneHTHbIe R-hopmbl, oOpasyromnue mepoxoBaTele KoJMoHHH. M3 aToro
NpaBWjia UMEIOTCS HCKIMIOYEHUs. bakrepuu, oOpasyromue B BUPYICHTHOM
COCTOSIHMHM IIIEPOXOBAThle KOJIOHWH, B IPOIECCe TUCCONMAINN 00pa3yroT
ABUPYJICHTHBIE TIIAJIKIE KOJIOHHH.

3. Boimenenne QepMEHTOB, pa3pyLIAONINX TKAHW OPraHW3Ma HACeKo-
MBIX. Tak, HEKOTOpbIE SHTOMOINATOTEHHBIE MHUKpPOOBI, HAIPUMEp TPHObI
Aspergillus flavus, Beauveria bassiana, Isaria farinosa, Beiienstor dep-
MEHT XUTHHA3y, PaCUICIUIIOIIYI0 XUTHH W TIO3BOJLIONIYI0 MM pPa3MHO-
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KaTbCS Ha ITOKPOBAaX HACEKOMBIX. HEKOTOpble MHKPOOPraHW3MBI, TaKue,
HalpuMep, KaK CTPENTOKOKKH, BBIICNSIOT (DEpMEHT THajlypoHHAA3y, pas-
PYLIAIOIIYIO TKAaHW HACEKOMOTO.

4. CnocoOHOCTH BBIIENISTh TOKCHHBI, BHI3BIBAIOIINE OMEPTBEHHUE TKaHEH
n rubenb HaceKOMOro. BBICOKOW TOKCHIE€HHOCTHIO OONANar0T KPUCTAJIIBI
pOMOOBHAHOM, KyOOBHIHON M JMMOHOBHAHOHN (hOpM, KOTOpBIE 00pazyroT
Bacillus thuringiensis B Tponecce cropooOpa3oBaHHs. OTH KPHCTaJUIbI
OCJIKOBOI NPUPOJIBI PACTBOPSIOTCS B HIETOYHOM JKETYAOYHOM COKE Tryce-
HUII YeITYeKPBUIBIX HACEKOMBIX (HAIpHUMEp, TYTOBOT'O IIEIKOIPSIIa, BOCKO-
BOW MOJIM), BCACBHIBAIOTCS B TEJIO HACEKOMOT'O W BBI3BIBAIOT €ro TMOEINb.
bakrepus Pseudomonas aeruginosa Takxe NPOAYHHPYET TOKCHH, oOIa-
JTATOIIMH TPOTEOIMTHIECKUMH CBOHCTBAMH. JTOT TOKCHH BBI3BIBACT THOENb
BOCKOBOI MOITH.

5. Beigenenne aHTHONOTHYECKHUX BEIIECTB, MOAABISIONINX POCT APYTHX
MUKpoopranm3MoB. Taxk, Bacillus larvae BbaenseT aHTHONOTHK, TOPMO3S-
Wi pa3BUTHE OPYTHX MUKpoOOB. Chromobacterium prodigiosum BeIaENs-
eT aHTHOMOTHK MPOJMO3HH, TAKXKE 3aJEPXKUBAIOIINN POCT IPYrux OaxTte-
puil.

Bo3nnkHoBenue u passurue uHpexnun. Ilytn npoHUKHOBEHUS BO3-
Oynuteneit nudekuuii pazHoodbpasHel. OmHKM BO30ynuTenu Oone3Hel mpo-
HHUKAIOT B OPraHH3M HACEKOMOTO Yepe3 KHIICYHUK (aJTMMEHTapHbBIN MyTh).
Tak, ¢ KOpMOM NPOHUKAIOT HO3eMa, aMe0a, rperapuHbl, BO30YIUTENN eBPO-
MEeWCKOro M aMEepPUKAHCKOTO THHWJIBLIOB, CENTUIIEMUH, PUKKETCHH, BUPYCHI.
Jpyrue Bo30yuTENN MPOHUKAIOT Yepe3 AbIXalblla U Tpaxen (KJeml akapa-
Hc), BIaranumie (Bo30yaWTeNN MeIaHo3a), MOKPOBHBIE TKaHW (TpHOBI —
BO3OYIMTENH acrepruuiesa, ackocdeposa, MyCKapaWHBI, JUYHHKA CEHO-
TaWHWHN).

WudexmoHasii nponece MposBIsSETCs HE cpa3y, a 4epe3 HEKOTOpoe
BpEMs T10CIe TPOHUKHOBEHHST MUKPOOOB B OpraHm3M Hacekomoro. [Ipome-
JKyTOK BPEMEHHM OT MOMEHTa BHEJPEHHS MUKPOOa B OpPraHU3M HacEKOMOI'0
JIO TIPOSIBIICHMS TIEPBBIX NMPHU3HAKOB OOJIE3HN HA3BIBAETCA MHKYOAIMOHHBIM
neprogoM. st OBICTPO MpOTEKAIOMMX MHQEKIMHA 3TOT NMEpHOA AIUTCS
2—4 nmHs, a 11 XpOHIIECKUX — 2—4 HeNleln 1 OOJbIIIe.

Boz0ynurens Gone3Hu mepenaercs OT OONBHOTO HACEKOMOTO K 3JI0pO-
BOMY 4epe3 KopM (Me[, mepra, LBETHI, JIUCTh, Iajb, Boaa). Hepenko pac-
MPOCTPAHEHUIO OOJIE3HN CIOCOOCTBYIOT IpPYrHe BHIBl HACEKOMBIX: OCHI,
MYpPaBbH, KYKH KOXKEEIbl, ’KYKH BOPBI-TIPUTBOPSIIKH, YXOBEPTKH, BOCKO-
BbIE MOJIU, KJICTIIH.
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Pacnipoctpanenne Gosne3Hel NPOUCXOIUT TaKkKe HPH BBIIOJHEHUH 0€3
MIPEIOCTOPOXKHOCTEH paboT Ha maceke: MepecTaHOBKAa W3 OJHHX YJIbEB B
JIpyrHe COTOB M MeJia, PacIlIoza, IePechUIKa MaToK, ITuell, O0ECKOHTPOIbHBIC
KOYEBKH.

Cywecmeyrom paznuunsle Kiaccupukayuu 6uoos u Gopm ummyHu-
mema.

D10 00yCIIOBICHO 3HAYUTEIBHBIM PAa3HOOOpa3UEM 3alIUTHBIX (HaKTOpOB
U MEXaHH3MOB MMMYHHTETa, KOTOpPHIMH oOnanaer opraHu3Mm. llpuBenem
HaunboIee MPOCTyIo KIacCH(UKAINIO BUIOB U (HOPM HMMYHHUTETA:

1) ectecTBeHHBIHf IMMYHHTET:

a) BPOXKACHHBIN (MJIM BUIOBOM);

0) pruOOpETCHHBIH.

K ecrecTBEeHHOMY HMMYHHTETY OTHOCHUTCSI TaK)K€ NMACCUBHBIM UMMYHH-
TET HOBOPOXKICHHBIX;

2) UCKYCCTBEHHBIN HMMYHHTET:

a) aKTHBHBIN, BO3HUKAIOIINI 1TOCIIC BAKIIMHALIII;

0) maccUBHBIM, BO3HMKAIOIMKA NPH BBEICHHH B OPraHMW3M JIeUeOHBIX
CBIBOPOTOK T IMMYHOTJIOOYJTHHOB.

Kak ornensayro ¢popmy A. M. be3penxa mpemioxXun BHIIETUTh MECT-
HBIIl IMMYHHATET OPraHOB M TKAHEW.

EcTtecTBeHHBIN HMMYHHUTET. BpooicoenHublil, WITN 8UO0B0U, UMMYHUMEM
SABISIETCS HamOoJee IMpOYHOH (OpPMON HEBOCIPHUMYMBOCTH OpPraHH3Ma,
KOTOpast 00YyCIIOBJIEHA BPOXXICHHBIMH, OMOJOIMYECKUMH OCOOECHHOCTSIMH
JaHHOTO BHAa. Hampumep, denoBek He OojieeT YyMoil poraToro ckora, Ky-
pHUHON X0JepoH, poxell cBuHel. JKHBOTHBIE, HA000POT, HEBOCTIPHUMYHBEI
K 3a00JIeBaHMSIM YEJIOBEKA: HAIpUMep, K roHopee, cU(UInCy, audTepuy,
xornepe. DT CBOWCTBA HEBOCTIPUMMYMBOCTH K TEM WJIM WHBIM 3a00JICBaHU-
sIM TIEpPEAaloTCsl TIOTOMCTBY 10 HacieAcTBY. Ilo-BHANMOMY, BPOXKAECHHBIN
(BMIOBOH) MMMYHHUTET SIBIIAETCS CIEICTBHEM CCTECTBEHHOW HEBOCIIPHUM-
YUBOCTH TKaHEH OpraHm3Ma K Mapa3uTHPOBAHMIO ONPEAEIIEHHBIX MHUKpO-
60B. Bonbinoe 3HaueHNE B €CTECTBEHHOW HEBOCIPUHUMYHMBOCTH, OYEBHIHO,
UMEIOT OMOXUMHYECKHUE TPOIIECCHI, TPOUCXOISIIIE B KIETKE. BpoxXaeHHbII
UMMYHHUTET HeCHeUU(HUICH, TAK KaK JCHCTBHUTENICH MPOTUB BO30yauTENeHt
pa3nuHBIX 3a0oneBannid. OgHAKO OH HE aOCONIOTEH W MOXKET OBITh CHH-
JKeH TIPH OXJIAXIICHUH, NIEePETPEeBaHNH, aBUTAMUHO3aX, ICHCTBUH KOPTHU30-
Ha.

IIpuobpemennviti uMMyHumem BO3HUKAET TMOCIE TOr0, KaK Makpoopra-
HU3M NepeHec MH(PEKIHOHHYIO OOJ€3Hb, MOATOMY €r0 Ha3bIBAIOT TAKXKE
noctuH(exnnonHpM. [IpnoOpeTeHHBIH WMMYHHUTET HHIMBHIYyaJleH, MO-
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TOMCTBY He nepenaercs. OH creruduyeH, Tak Kak MpeAoXpaHsieT OpraHu3M
TOJBKO OT IIEPEHECEHHOW OoJe3HH. J[IHMTeTbHOCTh MOCTHH()EKIIMOHHOIO
NMMYHHUTETa pa3jInuHa.

[Tpu onuux 3a00J1€BaHUAX, HAIPUMED YyMe, TYISIPEMHH, KOKITIOIIE, KO-
PH, SIUIEMHYECKOM IIapOTHUTE, OH MOXXM3HEHHBIH. [loBTOpHEBIE 3a00ieBa-
HUS BO3MOXHBI KpaiiHe peaxo. JIIUTeNbHbI MproOpeTeHHbIT IMMYHUTET
BO3HMKAET Takke Iocie 3a0o0i1eBaHus OpIOMIHBIM TH(OM, XOJIepoH, HaTy-
pasIbHOM M BeTpSHOW Ocmoi, nudTepuei, ChIMHBIM TH(HOM, CHOUPCKOH 513-
BoW. IIpn HEKOTOPHIX MH(MEKIHSIX HPOJOIDKHTEIHLHOCTE MPHOOPETEHHOTO
NMMYHHTETa HEBEJHMKA, W YEJIOBEK MOXKET HECKOJBKO pa3 0oJeTh OXHOW M
ToH ke Oone3Hpro. Hanpumep, mpu Opy1esiese mpoJoIKUTENFHOCTh MOCT-
nH(EKIMOHHOr0 NMMYHHUTETa paBHa 8—12 mecseB. HeBocnpuiuMumuBoCTh K
TOW WM WHOM MH(EKIIMOHHOKW OO0JEe3HM BO3HMKAET HE TOJBKO NPH BBIPaA-
JKeHHOH (opMme 3a0omeBaHMs, HO U NPH JETKUX CTEPTHIX U Jake OeccrM-
NTOMHBIX (hopmax.

[Tpu GonmpmHCTBE MH(EKIIMOHHBIX 3a00JI€BaHUN pa3BUTHE HEBOCIIPHU-
MMYHUBOCTH K JTAHHOMY BO30YIHTENIO HJET MapajuleIbHO OCBOOOKACHHIO
OpraHn3Ma OT MHKpPOOOB, H ITOCIIE BBI3JIOPOBIICHUS YEIOBEK OCBOOOKIAETCS
ot Bo30ynutens. Horaa 3Ty ¢opMy MMMyHHTETa Ha3bIBAIOT CTEPHUIILHOM.
CymiecTByeT Takke HECTCPHIBbHBIN, WM WH(EKINOHHBIH, UMMYyHHTET. OH
3aKITI0YAeTCs] B TOM, YTO HEBOCHPHUMMYHMBOCTH YeJIOBEKa K MOBTOPHOMY
3apayKeHUI0 MUKPOOOM CBsI3aHa C HAIMYMEM B OpPraHHW3Me TOro ke B030y-
qurensi. Kak TONBKO OpraHM3M OCBOOOXKIAETCS OT HEro, YeIOBEK CHOBA
CTaHOBHUTCS BOCIIPHUMYHUBBIM K JaHHOMY HWH(EKIHMOHHOMY 3a00J€BaHMIO.
WHu}exmoHHbIf MMMYHHUTET CYIIECTBYET INpH TyOepKyiese, cu(mIucCe,
TITyOOKHX MHKO3aX, MAJISIPHH.

Paznngaror aHTHOAKTEpPUAIBHBI HMMYHHTET, IPH KOTOPOM 3aIlUTHBIC
peaknuy OpraHu3Ma, HAlpaBJICHbl HA YHUYTO)KEHHE MUKPOOOB, M aHTHTOK-
CHYECKUH, TPU KOTOPOM TPOUCXOANT 00E3BPEKUBAHNE TOKCHUECKHX IIPO-
JyKTOB MHUKpOOprann3MoB. OcoOEHHO OoJbIioe 3HAYEHHE AHTUTOKCHYC-
CKHl IMMYHHUTET MMECT MPH CTOJOHSIKE, OOTymu3Me, TUQTEpHUn, ra30BOH
TaHTPEeHe, MPU KOTOPHIX IK30TOKCHMHBI BO30YAMTENEH MOPaXaroT pa3iind-
HBIC OPTAHBI M CHCTEMBI.

Taccugnulii umMmyHumem HOBOPOXKICHHBIX TAKKE SBIISETCSI €CTECTBECH-
HOH hopmoit nmMmyHHTEeTa. OH 00YCIIOBIICH Iepegadeld 0COOBIX BEUIECTB —
AHTUTEN — U3 OPTaHU3Ma MaTepH IUIOAY Yepe3 IUIAICHTY WIH Yepe3 MOJIOKO
MaTepyu HOBOPOXXIECHHOMY. IIpomomKHUTEeIbHOCTS TAKOTO MMMYHHTETA He-
BeJHKa (BCETO HECKOILKO MECSIIEB), HO POJb €ro OucHb BakHAa. OOBIYIHO
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JIeTH, o0naaronye TakKUM HUMMYHHTETOM, MaJIOBOCIIPUMMYHMBEI K 3apake-
HUIO 1 3200JI€BaHMSM B IIEPBbIC 6 MECSIIEB )KU3HH.

HckyceTBeHHbII ”MMYHUTET. ET0 cO371210T B OpraHn3mMe HCKyCCTBEH-
HO, YTOOBI MPEIyNpPenTh BOSHUKHOBEHNE NH(EKIMOHHON O0JIe3HH, a TaK-
K€ UCITOJIB3YIOT ISl JICUCHUSI.

Paznuyaror akTHBHYIO M TACCHBHYIO ()OPMBI HCKYCCTBEHHOT'O UMMYHH-
TeTa.

AKmueHbIll UCKYCCMBEHHbII UMMYHUMem CO3Jal0T Y YeloBEKa IIpU BBe-
JICHUH eMY TpenapaToB, KOTOPbIE MOIYyYaroT U3 YOUTHIX WIIM OCTIabIeHHBIX
MHUKpPOOOB (BakIWHBI) MO0 00€3BPEKEHHBIX TOKCHHOB BO30yauTENeH (aHa-
TOKCHHBI). [IpOOIKUTENEHOCTh aKTUBHOTO MCKYCCTBEHHOI'O MMMYHHTETA
TIPY MCIIONIb30BAaHWH BAKIMH W3 JKUBBIX OCIA0JICHHBIX MUKPOOOB M aHATOK-
CHHOB COCTaBJsIeT 3—5 JIeT, a B CiIydae NPUMEHEHMS BAaKIMH M3 yOHTBIX
MHUKpPOOOB — 710 1 roxa.

Taccusnvlii uckyccmeennbvlii uMmyHumenm BO3HUKAET NPU BBEJICHUH B
OpraHM3M YeJIOBEKa CIEHAIbHBIX 3alUTHHIX BEIIECTB, KOTOPHIEC HOIYYHIN
Ha3BaHWE MMMYHHBIX aHTHTeN. OHM cozepkaTcsi B CBIBOPOTKax Iepedo-
JMEeBIMX Jofeld. AHTHTena (MMMYHHBIE CBHIBOPOTKH) MOXKHO IIONYYHTH,
CHeraIbHO MMMYHU3HUPYS (3apakast) >KUBOTHBIX OINPEACICHHBIMU BHIAMU
BO30yAUTEICH.

ITaccuBHBIH MCKYCCTBEHHBIH MMMYHHTET COXpaHSETCS HEIOJro, OKOJIO
MecsIa, A0 TeX Mop, MOKa CYIIECTBYIOT aHTHUTeNa B OpraHn3Me. 3aTeM aH-
TUTENA PA3PYIIAIOTCS U BBIBOJSTCS U3 OpraHU3Ma.

Mecmmbiii ummynumem Kaxk oTaenbHas Gpopma UMMyHHTETa OBUT BBIZE-
neH A. M. be3penkoil, KOTOpBII CUMTAN, YTO CYLIECTBYET MECTHAs HEBOC-
NPUMMYHUBOCTH PA3JIMYHBIX OPraHOB M TKaHEH K Bo30Oymuremo. CoBpeMeH-
HBIE JIOCTIKCHUSI MMMYHOJIOTMH BO MHOTOM IOATBEPXKIAIOT MPaBOMEp-
HOCTb TEOPUH MECTHOTO MMMYHHTETa be3penkn, 0JHaKO MEXaHHU3MBI BO3-
HUKHOBEHUSI MECTHOH HEBOCIIPUUMYHMBOCTH TKaHEH HAMHOTO CIIOJKHEE, YeM
OH TIpE/IoJIaral.

Jlenenne UMMYHHUTETa Ha pas3JIMuHbIe BUIBI U ()OPMBI BECbMa YCIOBHO.
Kak mpu BpOXIEHHOM, TaK W NPHU NPHOOPETCHHOM HMMYHHUTETE 3aIIUTY
OpraHM3Ma OCYLIECTBIIIIOT OJHM U T€ K€ CHUCTEMBI, OpraHbl M TKaHu. Mx
(yHKIMS HampaBlieHAa Ha TO, YTOOBI MOJIEPKUBATh B OpPraHU3ME OIperie-
JICHHOE TIOCTOSIHCTBO BHYTPEHHEH Cpelibl, KOTOPOE MOYKHO 0003HAYNTH Kak
HOPMAJIHOE COCTOSTHHE.
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Pazpgen 2. YACTHAA MUKPOBHUOJIOTUA

2.1. UuekunoHHbBIE DOTE3HI, MUKO3bI
Y MMKOTOKCHKO3bI PBI0 M PaK000pa3HbIX

Bone3nn peId BBI3BIBAIOTCS MHOTMMH OMOTHYECKUMH M aOMOTHYECKUMHU
(axTopamu BHemHeH cpensl. K HUM OTHOCSTCS BUpPYCHI, OaKTEpHH, BOJO-
pociy, TpuOBI, TENBMHUHTHI, PAKOOOpa3HbIC, TOKCHYHBIC BEIIECTBA, HApyIIe-
HUS THIPOXUMHYECKOTO PEeXMMa W JPYyrue COCTaBILIIONINE BHEIIHEH cpe-
TTBL.

Wudeknuonnasie 60e3HM pbI0 BBI3BIBAIOTCS BHPYCAMH, OaKTEpHSIMH,
BOJIOPOCIISIMH M Tpubamu. VIHBa3HOHHBIE OOJIE3HH BBI3BIBAIOTCS MAPA3HUTH-
YeCKUMH OpTraHM3MaMH: TeJIbMUHTAMHM, MPOCTEHIINMH, PaKoOOpa3HBIMH.
CymiecTByer 00IbIIIOe YMCIO0 HE3apa3HbIX Oone3Hel phI0, KOTOphIE BO3HHU-
KalOT KaK pe3yabTaT HapyLIeHUs cpeipl ooutanus. K TakuM MOXXHO OTHe-
CTH aJMMEHTapHbIC OOJIC3HH, BBHI3BAHHBIC HEIOJIHOIEHHBIMH WM TOKCHY-
HBIMH KOPMaMH, TOKCHKO3bI, HApYIIEHHUS THAPOXHMHUYECKOTO PeXHMa BO-
Jl0eMa, TeMIlepaTypHbIe Tepenaabl, H30BITOYHOE COIepKAHNE Ta30B, TPaB-
MBI H JIp.

Crnenyer OTMETHTbD, YTO MHOTHE OOJE3HM BO3HHKAIOT BCIIEICTBHE CHU-
JKeHUsI IMMYHHTETa PBIO M3-32 pa3HOOOpa3HbIX cTpeccoB. HesapasHele u
WHBA3HOHHBIE OOJNE3HH PHIO YACTO OCIOXKHSIOTCS Pa3BHUTHEM IATOT€HHOMN
MUKPO(]IOPHL

Krnuanueckast KapTuHa TOTO WIIM WHOTO 3a00JIeBaHUs OOBIYHO oOnamgaeT
ornpezeneHHoN cnenuduaHocThi0. ONHAKO BO MHOTHX CITydyasx KIMHHAYE-
CKHE TPOSBICHUS pa3HbIX OoJe3Heill oueHb cxoAHbl. [I0CKOIBKY mpecHOo-
BOJHBIEC PBIOBI )KUBYT B TUTIOOCMOTHYHOH cpeJie, JIT00bIe paccTpoicTBa 00-
MEHa BELIECTB NPUBOAAT K HAapYIICHHIO BOAHO-COJIEBOTO OOMEHa: y phIO
TOSIBIISICTCSL Tyderiasue, BOASHKA, epomeHne demryn. CTaBHTh JHArHO3
TOJIKO Ha OCHOBAaHWH KIMHHYECKHX MPU3HAKOB B UXTUOIATOJOTHH HEHO-
nyctumo. Hanpumep, sI3BBI Ha Tene peIO — 9TO aJIeKO HE BCEra KpacHyxa.
OHHM MOTYT HOSIBUTHCS B PE3YJIbTaTE TPaBMATH3AIMHU IIPH 00JI0BE, MOpake-
HHUS DBIO MapasUTHYECKHMMH pAayKaMH, NHABKAMH, YKYCaMH XHIIHUKOB
uT. 0. Takue NpU3HAKKW KPacHYXH, KaK BOCHAICHHE KUIICYHHUKA, ACLWT,
nyderiia3ue, epolleHIe YeIlyH, MOT'YT OSBHTBCS TAkKe M IIPU KOKIMANO03-
HOM JHTEPHTE, MHUKCOCIIOPHINO03aX, TOKCHKO3aX, HEKOTOPBIX AIUMEHTap-
HBIX 3200JICBAHUIX.

Pr1OBI MOTyT OBITH HCTOYHHKOM 3a00JICBaHWN UYEIIOBEKA M TEIDIOKPOB-
HBIX JKMBOTHBIX. [IOMMMO TakuX paclpOCTPaHCHHBIX T'eIbMHHTO30B, Kak
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OMHCTOPX03 W TUPIILIO00TPHO3, phI0a MHOT/A CTAHOBUTCS MPUINHON TTH-
IIEBBIX TOKCHKO30B W TOKCHKOMH()EKITHI YeToBeKa.

OCHOBHOW MYTh paclpoCTpaHCHUsT HHOEKIIMOHHBIX U HHBA3HOHHBIX 3a-
OoneBaHMil phI0 — OCCKOHTPONBHBIC IMEPEBO3KH M3 HEOIATrOMONYYHBIX XO-
3SCTB B 3710pOBBIe. HekoTophie 3a00IeBaHus PEIO, B YaCTHOCTH, KpacHyXa
Kapma, UMEIOT PUPOIHO-0YATOBBIA XapakTep. DTO 3HAYHUT, YTO B TEX WIU
WHBIX PETHOHAX CTPaHBl BO30yAWTENH 3a00NEeBaHUS COIEPKATCA Y JAUKOMH
PBIOBI, OOWTArOIEH B €CTECTBEHHBIX BopoemaX. O3I0pOBHTH XO3SHCTBO,
pacIoNoKEHHOE B 30HE MPUPOTHOTO OYara WHPEKINK I WHBA3WH, MIPaK-
THYECKH HEBO3MOXKHO.

CrnemoBatenbHO, MepeBO3Ka PHIOBI M3 JTAHHOTO PErroHa B OJarormonyd-
HBII BOZIOEM, CKOpee BCEro, MPUBEAET K ero 3apakeHuto. Hanmame Berepu-
HapHOTO CBUJIIETENFCTBA, K COXKAJICHWIO, HE BCETNA SBISICTCS TapaHTHUCH
TOT0, YTO phI0a 370poBa. B mocieaane oAbl cirydan 3aBo3a OONBHON PHIOBI
B IpeXIe OIaromoryqHple BOJOEMBI YIaCTHIIHNCh. 3aB03 JICHICBONM TOBAPHOH
PBIOBI WM PBIOOITOCAJOYHOTO MaTepHalia M3 HeOIaromolyYHOr'0 PerHoHa
HEepenKo 00OpadmBaeTCss IKOHOMHUIESCKAM KPaxoM XO03scTBa. ITO OCOOCH-
HO OIACHO JUIS TIPEANPUSTHH, 3aHUMAIOIINXCS OpTaHW3alUel pHIOANTKH U
MPAKTUKYIOMNX YacThIii 3aBO3 PBIOBI M3 PA3HBIX PETHOHOB CTPAHBI I10
TIPUHIIAITY «KYTUTIO TaM, TJIC JICIICBIIC).

Cpenu Bo30OyauTeseit OoJie3Hel PBIO, OTHOCSIIUXCS K MPOCTEHIAM —
OJIHOKJICTOYHBIM KHBOTHBIM OpraHH3MaM, HacuuThIBaeTcs cBbinie 500 Bu-
JIOB, MAPA3UTHPYIOIIUX Y MTPECHOBOIHBIX PbI0. MHOTHE W3 HUX Ype3BhIYaii-
HO OTIACHBI ¥l MOT'YT BEI3BaTh MaCCOBYIO THOCIH PHIO.

KabGepHoe 3a0oseBaHue HeBbIICHeHHOH 3THoJ0orUM (ZK3HDJ), nmm
JKa0epHBIA HEKPO3.

YKabepHoe 3aboneBaHMe Kapria MPEACTABISACT COOOH OJHO U3 CaMBIX
OIMacHBIX 3200JICBaHHM, CIIOCOOHBIX BEI3BAaTh MAaCCOBYIO THOCTH BBIPAIIH-
BaeMOM pHIOEI. Boie3Hb mposBIisieTcs B HaYaJle U CEpeluHE JIeTa, K OCCHU
OHa 3aryxaeT. Yaie Bcero OOJCIOT MBYXJICTKU Kapria.

Bo30ynurens Oorne3nn He BiiBICH. JKabepHoe 3aboiicBaHHME HEBBISC-
HEHHOM 3THOJIOTHH HAJI0 OTJIMYATh OT OpaHxmoMuKko3a. KinuHndeckue mpu-
3HAKH 3TUX OO0JNe3HEH BO MHOTOM CXOAHEI. CYIECTBYIOT THIIOTE3Hl O BHU-
pycHOH ¥ OakTepHalbHOW TPUPOAE 3a00IEeBaHUSA. 3aMEUeHO, YTO YaCTO
0O0JIe3Hb TIPOBOIUPYETCS HAPYIICHUAMHU THAPOXUMHUYCCKOTO PEXKIMA, TIpe-
JKJI€ BCETO TIOBBIMICHHBIM CONIEpYKaHMEM aMMOHHIHOTO a30Ta M OpraHHve-
ckoro BemecTBa. DPPeKTUBHBI MPOGUIAKTUIECCKHE MEPHI, HAIpaBICHHBIC
Ha CO3/IaHME ONAarONMpPUATHBIX YCIOBUI BBIpANMBAaHUA. PeKoMeHIyeTcs uc-
MTOJIF30BAHNE XJIOPHOW M3BECTH WM THITOXJIOPUTA KaBIHA, a TAKKE Hera-
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meHo# m3Bectd. Ha xo3siicTBa, HeOmaronomydHsle 1o xabepHomy 3aboite-
BaHMIO, HAKJIA/IBIBAIOTCS KapaHTUHHBIC OrpaHUUYeHMs. 3abojeBaHNEe MOXKET
BBI3BIBATh 3HAYUTEIILHBIE OTXO/IbI )KUBOM PHIOBI.

Kpacnyxa kapna.

Kpacnyxa (a’spoMoOHO3) Kapria IpeicTaBiseT COOOH OAHY W3 CaMbIX
pacIpocTpaHEHHBIX U ONACHBIX Oose3Hel Kapra u cazaHa. Kpome aTux BU-
JIOB KpacHyXa OTMEJaeTcs y Kapaceil, JIuHel, OelbIX aMypoB U HEKOTOPBIX
JIPYTHX BHIOB, OJHAKO 3TH CIIy4an OOBIYHO PEIKH.

Kpacnyxa — 3apa3nast 601e3Hb, KOTOpasi, 10 MHEHHIO OJTHHUX HCCIIEI0BA-
TeINeH, BBI3BIBACTCSI BUPYCOM, IO MHEHHIO IpyruX — OakTepusamu. Cymect-
BYIOT OOBEKTHBHBIE CBHUJIETENHGCTBA B TONB3Yy oOemx rumnores. [lo-
BHAMMOMY, HOJ TEPMHUHOM «KpacHyXa» CKpPBIBAETCSI HECKOJIBKO Oose3Heit
CO CXOIHOHM CHMITOMATHKOH. Ha ocHOBaHWMH McciIe0BaHNH, IPOBEIEHHBIX
Bcecoro3HBIM MHCTUTYTOM 3KCIIEPUMEHTAIbHOW BETEPUHAPHH, IPEAIoxKe-
HO BBIIENATH TPU CaMOCTOSATEIbHBIC OOJNE3HU: aIPOMONO3, BHI3BIBAEMBIH
OaxrepusiMu Aeromonas punctata, nHcee0OMOHO3, BHI3BIBAEMBIH OaKTepus-
MU popa Pseudomonas, n eecennioro eupycuylo 6one3ns, BHI3BIBAEMYIO
BupycoM Rabdovirus cyprini (I'. B. Bacuibkos u ap., 1978).

KpachHyxa OOBIYHO BO3HMKAaeT BECHOW WJIM B IIEPBOW IOJIOBHHE JIETa.
WNuorna Oone3np orMedaercs u 3uMoi. Yamie Bcero 60neroT AByX- M Tpex-
JIETKH Kapra. 3a0oieBaHne MOXET BBI3BIBATh MAaCCOBBIE OTXOBI. [Ipn oct-
pOM TedeHHWH OOJE3HW OTMEYAIOT KPOBOMBIHSHHS HA IIOBEPXHOCTH TEINA,
BOJISIHKY, Iyderiasue, epomenne Jemyn. [Ipu mogoctpom TedeHun 6omnes-
HH K OIMCAaHHBIM BHIIIE MPU3HAKaM J100aBisieTcs oOpa3oBaHuE 3B, KOTO-
pBle UMeIoT OemoBaThI MM KPAacHOBATHIA 00010K. XpoHHYecKkas (opma
KpacHyXH Yallle BCETO OTMEYAETCs] BO BTOPOH ITOJIOBHHE JIETa U COPOBOX-
Jaercst 00pa3oBaHMEM S3B Ha KOXKE M ITUIABHHUKAxX. J[MarHo3 MOXKET mocTa-
BUTPH TOJIBKO CIEIHAIIMCT HA OCHOBAHMH KOMIUIEKCA NCCIIEJOBAHHH.

Jlyist nedeHust peI0 MCMONB3YIOT TaKWE MpenapaThl, KaK JEBOMHIETHH,
TETPALMKINH, OMOMHIIMH, METHICHOBAs CHHb, M DS APYrUX IpPErnapaTos.
B nocnegaue Toxpl B MPAKTHKY BOLUIO MPHUMEHEHHE MPErapaToB MpoOHo-
TUKOB. JleyeHne Ha3zHayaeTcs TOJNBKO BPAdEM-HXTHOMATOIOIOM C Y4E€TOM
MHOXKECTBA (haKTOpPOB, KacalomuXcsi KOHKPETHOro Bopoema. Heksamudu-
IIMPOBAaHHOE HCIIOJIh30BaHNE AHTHOMOTHKOB MOJKET BBI3BATh OTPUIATEIb-
HBII pe3yJbTarT.

EnuHCTBEHHBIM HAJEKHBIM METOJOM O3[OPOBJICHUS XO3SHCTBA OT
KpacHyXH SIBIISETCS JIETOBAaHHWE, BO BPEMsI KOTOPOrO IPYHAbl OCYIIAIOTCH,
MOJBEpPraroTcss 00paboTKe Ne3MH(EKTaHTaMH, a PBIOBI BCEX BO3PACTHBIX
TPYIII CHAIOTCS B TOPTOBYIO CETh WM YTHIIM3UpYIOTCs. Ecnu GonbHbIE pBI-
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Obl OOWMTAIOT B MCTOYHHMKE BOJOCHAOXKEHHS XO3SMCTBa, O3/10POBHUTH €T0
MIPAKTHYECKN HEBO3MOKHO.

A3pomMoHO03 (KpacHyxa) — OO0Je3Hb, BBI3BIBAIONIAS TEMOPPArHICCKOE
BOCHAJICHNE KO)KHOT'O TTOKPOBA, CONPOBOXKAAIOIIEECs 00pa30oBaHUEM 53B, a
TaKKe MOpa’keHNe BHYTPEHHHUX OPTraHOB M BOJSIHKY OPIOIIHOH ITOJIOCTH.

Bo30ynutens — Aeromonas punctata. ITo NOABWKHAS MAIIOYKA C TIOJISIP-
HBIM XTYTHKOM, SIBJISIETCSI (haKyIbTATUBHBIM a3po0oM. CIiop 1 KaIcyi oHa He
oOpasyer.

Onuzoomonoeuveckue oanHvle. ADPOMOHO30M OOIICIOT Kapll, cas3aH, ce-
PpeOPSHBIN 1 30I0TOM KapacH, JHHb, JIell, II0TBa, 0COOCHHO B BO3pACTE JI0
2 ger.

Bone3np mmpoko pacrnpocTpaHeHa B PHIOOBOIHBIX XO3sCTBaX €BpO-
nerickux crpal, B CIIA, a Takke Ha TEPPUTOPHH ITOCTCOBETCKOTO IIPO-
crpancTBa. OHa OOBIYHO BO3HMKAeT B BECEHHE-JIETHWH mepuon (Mail —
nioHb). [ mOenb peIOBI IpH 3TOM MOXeT JocTurath 25-90 %.

Hcrounnkom Bo30ymurenst MHQEKINH CirykaT OOIbHBIE 0coOM, ocoou-
MHUKPOOOHOCHTEITH.

B Gnaromonydnple X03sHcTBa BO30YAMTENb Yalle 3aHOCUTCS MOPaKeH-
HOHM pBIOOH, NTHIIAMH, PHIOOBOJHBIM WHBEHTAPEM, TE€UEHHEM BOIBI U T. II.
3apakeHHe IPONCXOHUT Yepe3 KOXKY, KaOpbl, MUIIEBapUTEIbHBIN TPAKT.

WNuxy6armonssnii nepuon — 3—30 aneit. [Iporekaer Oone3ns ocTpo, mo-
JIOCTPO M XPOHHUYECKH.

[Tpn ocTpoM TeueHUH a3POMOHO03a Ha PA3IMYHBIX YIaCTKaX KOXKH IMOSB-
JISIFOTCSI OYArOBbIE MPUITYXaHUS U KPOBOU3IUSHUS, BOCTIAJISIOTCS TUTABHUKH,
B3BEPOLINBACTCS YElTys, Pa3BUBAIOTCS OpIOIIHAS BOASHKA M ITyderiasmue,
BhIMsTYMBaceTcst aHyc. [lopaskeHHast ppIOa CTAHOBHUTCS BSUIOH, TTEpEeBOpavNBa-
ercsi HabOK, NEPKUTCS Y TIOBEPXHOCTH BOZBI U Yepe3 HECKOJBKO JTHEH I10-
rudaer.

ITomocTpoe M XpoHMYECKOE TeueHHe OONE3HH COIPOBOXKAAETCs 00pa3o-
BaHWEM B MECTaX KPOBOM3IMSHMI O04YaroB HEKPO3a M 5I3B, KOTOPHIE IMOCTE-
TIEHHO 32)KHBAIOT.

YV nepeboneBmieii poIOb BBIPa0aTHIBACTCSI OTHOCHTEIBHBIH UMMYHHUTET.

Mepvi 60pboObl. Ha HEONMaTOONYYHBIE TIPYIBI HAKJIAIBIBAIOT KAPAHTHH U
JIedaT PeIOY JICBOMHIICTHHOM, (hypa3oIuI0HOM, KOPMOBEIMHI aHTHOMOTHKA-
MU, KOTOpBIE TAI0T ¢ KOpMOM. Kpome Toro, yCHIMBatoT MPOTOYHOCTH BOJIBL.
B mpymer BHOCAT HeramieHyro W3BeCTh s moBwmieHus pH Boxsr 1o §,5.
Ounaror ux ot 00JapHON M morudel peidsl. Opyans JI0Ba U MHBEHTaph
00e33apaxnBaroT 2%-HBIM PacTBOPOM (hOpMabIeTHAA WIH KUIITICHUEM.
[Tocme ocenHero 00IIOBa JIOXE MPyAa OYMINAOT M BYKPATHO (OCCHBIO U
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BECHOM) NIe3MH(QUIMPYIOT HerameHou (25 m/ra) mimm xnopHoi (3—5 m/ra)
n3BecThio. Hanbonee 3phexTHBHBIM METOIOM 03/10pOBIICHUS IPYIOB SIBJISI-
eTCsl MX JICTOBAHMHE.

KapaHTia cHUMAIOT yepes To/] ¢ MOMEHTA TIOCIIEAHETO 3a00JIeBaHMs PHIO.

Ipoghunaxmuxa. He nomyckaroT 3arpsisHEHHs BOJOEMOB, PETYIUPYIOT
MPOTOYHOCTH BOJIBI, OPTaHU3YIOT MOJHOIIEHHOE KOPMJICHHE PBIObI, 3aBO3H-
MBI PBIOOIIOCAIOYHBIM MaTepral CaXaloT B IPYJIbl OTAEIBHO OT MECTHBIX
pBIO, TPOM3BOAMTENCH M PEMOHTHBIX PBHIO KapaHTHHHPYIOT B TEUCHHE
30 mHeid.

Bocnasenue naBare1bHOro nyssipsi kapna (BIIII).

[TpuuannHa 3a0oneBaHns 10 KOHIA He BbIsAcHeHa. Hambosee o6ocHOBaHa
TOYKA 3pEeHHsI O BUPYCHOM npupoze Oone3nn. Mudekims nepenaercst B oc-
HOBHOM IIPH HETIOCPEACTBEHHOM KOHTaKTe OONBHBIX M 370pOBHIX pbIO. [To-
BHANMOMY, BO30YIUTENb MOXKET ITepelaBaThCsl TAKXKE Yepe3 BOAY U TPYHT.

Boneer kapr, cazan u ux rubpunpl. M3penka orMedaror cirydau 3abore-
BaHHA TOJICTONOOMKA, Oeroro amypa, kapacst u mykin. OCHOBHOM IpU3HAK
3TOro 3a00JIEeBaHMs — IMOPAKEHUE CTEHOK IJIaBaTEeNBHOrO My3bIpsi. Boca-
JIEHWE YacTO 3aTparuBaeT W JpYyrue BHYTPEHHHE OpraHsl. 3a00IeBaHHIO
TIOABEPKEHBI PHIOBI Pa3HBIX BO3PACTHBIX rpymm. Ceroierku kKapma, 0oib-
ueie BIIII, o0praHO mOrnbaioT Bo BpeMs 3UMOBKHU. [Ipu ocTpoii dpopme 3a-
OoneBaHMsT BO3MOXKHBI MaccoBble 0Txozpl. Co BpeMeHeM y pbI0 BbIpalOaThI-
BaeTcsi IMMYHHUTET K 3TOMY 3a00J€BaHMIO, M OHO ITOCTEIIEHHO 3aTyXaeT.
OpHaKo 3TO BO3MOXKHO JIMIIh MPH COOJIIOEHUH KapaHTHHHBIX OTrpaHuye-
Hui. Cnennduyecknx JeKapCTBEHHBIX CPEJICTB MPOTHUB 3TOTO 3a001eBaHUS
HET.

Besiokoxkue.

Bbakrepnn mopaxaloT MOBEPXHOCTh KOXKH, LIEHTPAILHYIO HEPBHYIO CHC-
TEMY, OpTaHbl PAaBHOBECHS M KOOPHHALHH.

Hcrounnk 3apaxeHnsi — BHOBb IIPHOOPETEHHBIE OONBHBIE PHIOBI, UX BBI-
JIeTICHUS] ¥ TPYIBI; MHMEKIUST MOKET OBITh 3aHECCHa C HENpOoJe3UH(pHUIIN-
POBaHHBIM HHBEHTAPEM.

Bone3np HaunHaeT MPOSABIATHCS depe3 MoOeNeHne KoK BOKPYT CIIMH-
HOTO IIJIABHUKA M B 00JIACTH XBOCTA. XapaKTEPHBIN MPU3HAK 3a00JICBaHUS —
pBIOa AEPKUTCS Y TIOBEPXHOCTH BOJBI, YACTO BHICTABIISIET U3 BOABI BEPXHUN
ruraBHUK. OKpacka OJieHEeT MM CTAHOBHUTCS JKENTOBAaTOM (Y KpacHBIX Me-
geHocteB). [Ipu oTCyTCTBUH JIeUeHHs HACTyIaeT THOETh PBIO.

Jleuenue. ITpenapatsl 1y 1obaBiIeHUS B BOIy akBapuyma: 10 Mr xirop-
HOHM m3BecT Ha | 71 BOIOBL. AKBapmyM HEOOXOIMMO TpoAe3nH(pHUIHpo-
BAaTh.

82



Bannbl: 40-50 r noBapeHHo conu Ha 10 J1 Bogbl, BIAEpKKA 2—3 CYTOK
TIPY XOPOIIEH aspanuy Boas! (i 6apOycOB KOHIICHTPALUSI MEHBIIIE).

Boasinka (acumr).

3aboneBaHne B OCHOBHOM HaOirofaercs y TMIuHOK. MHOrma oHo mopa-
’KaeT M B3POCIIBIX PHIO.

[Mpuunna 3a0oneBaHns — HEOIATONPHUSTHBIC YCIIOBUS cozep KaHus (He-
JIOCTAaTOK KHMCJIOPOJa, PE3KUi Ieperas Temreparyp). B skentouHoM merke
CKaIlIMBaeTCsl TOMyOOoBaTast )KUAKOCTh, OTMEUACTCs ITyderjiasme, BSUIOCTb.
Jlmanuky ncTomensl, ocnabdiensl. [ nbens HacTynmaer B pe3yibTaTe HOBpe-
JK/ICHUH KPOBEHOCHBIX COCY/IOB U KPOBOMBIIHSHISL.

VY B3pocnbeIx peI0 OONMBIIOE KOJWYECTBO JKUAKOCTH HAKAIUTMBAETCS B
OpromHoi rmosoctu. Teno prIObI B3ayBaeTCsl, aHAJIbHOE OTBEPCTHE BBIISUH-
BaeTcs, Yelrysl IPUIIOAHIMAETCs, MHOTIa HaOmomaeTcs mydernasue. [Ipo-
HCXOJNT OTEK KOXKH, KOTOpast CTAHOBUTCS OEIIOM.

Jleuenue He paspaboraHo. boibHbIE PHIOBI YHHUTOXKAIOTCS, TPYHT U aK-
BapHuyM TIIATEIbHO Ae3nHUIMpYIoTcs. Bo m30exxanne 3a001eBaHus HYX-
HO CO3/1aTh OJIATOTIPHATHBIE YCIIOBHSI.

I'nrorearo3 (rioreos).

3aboneBaHne HAOIIONAETCSI B OCHOBHOM Yy JAHIONMIEK M Kapro3yObIxX
pB10. VICTOUHMKOM 3apakeHHs! SBISIIOTCS OOJbHBIE U Moruomme psosl. [lo-
paskaeTcsl MbpIIIIEYHas! TKaHb, MOSBISIETCS Iyderiia3ue, HHOT/AA OIMyXOJIH Ha
Koke. PBIOBI MOTYT TUTaBaTh Ha OOKY.

Jleuenue He pa3zpaboTaHo. BONBHBIX PBIO M pacTeHHs YHHUYTOXKAIOT, aK-
BapuyM U TPYHT Ae3uHPUIUPYIOT. PO, HAXOMMBIIMXCSI BMECTE C OOJIBHBI-
MU pbIOamy, moMemaioT B pactBop puBanona (0,35 r va 10 1 Bozel) u Ha-
OroatoT.

Kosnymnapuo3 (J1o:xHasi HeoHoBasi 00/1e3Hb, WJIM «POTOBOW I'pH-
00K»).

3aboseBaHye BHEIIHE OYEHb HAIOMHHAET TPUOKOBOE, HO HA CAMOM Jiele
B0o30OyauTens — Oakrepust Flexibacter columnaris. O4eHb pacrpocTpaHeH-
HOE 3apa3Hoe 3a00jeBaHME, PE3yIbTATOM KOTOPOI'O HEPEIKO CTAHOBHUTCA
THOEITh BCCH MO aKBAPUYMHOH PBHIOHI.

Cumnmomul: 3aXaTble IUIABHUKH, Oenble oOpa3oBaHus B 00NacT pra,
MOXOKHE HA TPUOOK, KPOBOIOATEKH IO TEIy, HOBPEXKICHHE >Kabp, BO3-
MOXXHO TIOSIBIIEHHME KPAaCHOH mapmm. J[prxaHue peIObl ydaImaeTcsi, JBIKCHUS
CTAHOBATCSA TONYKOOOpa3HBIMU. Hapymiaercs KOXXHBIM HOKPOB, 3aTeéM 3Ta
00Js1acTh HopaxkaeTcss U IMPHOOpETaeT KPacHbIM, a B HEKOTOPBIX CIydasx U
TEMHBIH, BIUIOTH 0 YEPHOTO, IIBET.

PasButuio 3aboneBaHus CIIOCOOCTBYET HapYIICHHUE YCIOBHH comepka-
HUS PHIOBL
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VY 3aboneBmmx prIO OeneeT poT, HAa I'ydax MOSBIAETCS OCIbIi HAJeT B
BHJIC MXa, Ha TeJic BO3HUKAIOT KPOBOMOATEKN C HUTYATOH KaWMOI Mo Kpa-
sIM; HACTYITA€T IOPAXKCHHE JKa0p, M3-3a 4ero pbida JIECPKUTCH Y MTOBEPXHO-
CTH BOJIBI U 3arJIaTHIBACT BO3AYX. Y HEKOTOPHIX BUAOB PHIO Ha XBOCTE IO-
SIBIIICTCS KPAacHAs Tapiia.

Jleyenue. Tlpenapatsl i 106aBieHus B Boxy akBapuyma: 100 mr rpu-
3eodyneBuHa + 500 Mr spuTpormkiarHa Ha 10 1 Bomsr; 0,15-0,2 r okcarm-
ymHa Ha 100 71 BOzIBI (JIeYeHHE IPOBOIUTD B OTACIBHOM COCY/IE).

Jlenuaopro3 (MH(PEKUMOHHOE MOAHATHE YeLIyH).

Y BHeIIHE 3I0pOBOI PBHIOBI OKa3bIBACTCS MOMHATON Yelrys JIMOO Ha Or-
PaHWYCHHBIX yYacTKaX Teia, JIM0O Ha IMOBEPXHOCTH Bcero tema. Yemnrys
MIPUTIOTHIMAETCS B Pe3yIbTaTe 00pa30BaHUS IO KaXKIOW YENTyHKoW Ma-
JICHBKOH ITYCTYIIBI, KOTOpask 4acTo MpHroOpeTaeT BUA ITy3bIpbKa, HAIIOIHCH-
HOT'O JKHIKOCTHIO. Bo30ymurerneM SBISIOTCA OakTepuHd IBYX BHIOB:
Aeromonas punctata n Pseudomonas fluorescens.

Ecimm momHsATHE YenIyn OrpaHUYEHO JIUITh HEKOTOPBIMY yYacTKaMU I10-
BEPXHOCTH TeNa, OOJIE3Hb HM3JICUMMa, Jaxe 0e3 KymaHwus PO B COJCHBIX
WA MapraHIOBBIX BaHHAX. 37I0KAYECTBCHHBIC CITyYad HEU3MEHHO 3aKaH9H-
BafOTCS THOCIBIO.

Heobxomumo ymanars pei0, OONBHBIX JEMHAOPTO30M, U3 OOIIEro aKpa-
puyma. OCTaBIIUXCS PBIO M PACTCHUS CIEMYeT BBIKYIATh B MapraHIIOBON
BaHHE (TPO3pavHBId (DUOJETOBBIA PACTBOpP BOABI). AKBapHUyM IPOJIC3HH-
¢urmpoBats Ooliee KPETIKMM PAacTBOPOM, OCTABHB B HEM pacTBOp Ha He-
CKOJIBKO yacoB. [lecok sydiiie NpOKUISTUTb.

Jlum¢pounTo3 (rpo3aeBUIHAN Y3JI10BATOCTD).

Boree Bcero BoCpUUMYMBEI K HEH Takue PHIOBI, KaK MaKpOIOIHI, T'ypa-
MU, HEKOTOpHIC IUXJIHIBI. 3apa’karoTcs HE BCE PHIOBI B aKBapmyMe, OCO-
OCHHO TIPW HEIUIOTHOH IOCaJIKe, YTO CBA3aHO ¢ MMMYHHUTETOM OTHEITBHBIX
ocobeii. 3aboeBaHe BOZHUKACT Yallle BCETO MOCIE MEXaHUICCKUX TPABM
WA TTOBPEXKICHIH, HAHECEHHBIX Mapa3sUTHICCKIMHU PaKooOpa3HBIMU (apry-
ne3, nepHeo3). MHbpekuus pacnpocTpaHseTcs depe3 OONBHBIX PHIO M HX
BeIeneHus. CHavama Ha Terne 3a0omeBiiei peiObI (B OCHOBHOM Ha TUIABHU-
Kax), MHOTJIa BHYTPHU Tejla BOSHUKAIOT CEPOBATHIC TPO3NICBUIHBIC OITYXOIU
B BHUJIC Y3€IIKOB U IDIOCKHE Pa3pacTaHus U3 JIUM(POIUTAPHBIX KICTOK BEIH-
ynHoi 10 1,5 mMm. Ha HayaneHOM 3Tane 3TO MEJIKUE OMyXOJIu, ITOYTH He3a-
METHEIE T71a30M. Uepe3 HeKoTopoe BpeMsi OHH 00pa3yIOT CKOIUICHHUS, KOTO-
pBIE TIOKPBIBAIOT MTOYTH BCE TEJIO U TTOBEPXHOCTH IIABHUKOB. 3aTEM OITyXO-
JU JIOTIAOTCS, W TIOCTENICHHO paHKU 3apyOroBbIBaroTcs. llompaBuBIIascs
pBIOa OTCTaeT B pocTe.

Jleuenne He pa3zpaboraHo.
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MuxobakTepuo3 (Ty0epKy.ie3 pbio).

HanbGonee BocripunMuuBEL K 3200J1€BaHUIO: JTAOMPHUHTOBBIE, XapaIlHHO-
BbIE, Kapro3yOble, TPOIMYECKHE KAPIIOBHIE.

3aboneBanne OOBIYHO MPOTEKAET B XpOHHYECKOH (opme. PrIObI 3apa-
JKAIOTCS TP 3aryIaThIBAHUKM KOPMa C 3apa)KEHHOW OaKTepusMU BOJIOH, MpH
MOeIaHUN TOTMOMNX PBIO, 3apa)X€HHBIX 3TOHM Oose3Hbr0. PazHocumkamun
OakTepuil MOTYT OBITH KOMapbl, MypaBbH, TapaKaHbI, 3aII03aI0NIIE B aKBa-
pUYM B ITOHMCKax Bojpl. Yalme Bcero 3a00ieBaHNe BCTPEYACTCS B aKBApUy-
Max C IUIOXMMU YCIOBHSMU COZEP KaHHS PHIO.

Obwue cumnmomel ISl BCEX BUIOB PHIO: cHavyasia OonbHas ppioa TepsieT
amIeTHuT, XyJeeT, ee OKpacKa OJeaHeeT, pa3pyIIaloTcs IUIABHUKH, HHOT/IA
OTMEYaeTCsl ITy4eryia3nue, OTKPBIThIE 53Bbl. Crenuduieckne CUMITOMBI 3a-
OoJieBaHMS 3aBHUCST OT BHJA PHIO.

Jleuenue. B camom Havaie 3a001€BaHMs, KOTJa PHIOBI €Ile HE OTKa3bl-
BAalOTCS OT KOpMa, B HEro J00aBISIOT KaHaMUIMH. D()(EeKTHBHOE JIeUeHNE
TIOCIIEAYIOIIMX CTaui 3a00NIeBaHus HE pa3paboTaHo.

BonbHBIX pBIO, APYrnX BOJHBIX >KUBOTHBIX M PACTEHHS YHHYTOXKAIOT,
TPYHT KHIIATST, aKBAPUYM M MHBEHTaph Ne3MHOHUINPYIOT 5%-HBIM pacTBO-
POM XJIOpHOM M3BecTH WM 3%-HBIM PacTBOPOM XJIOpaMHHa.

Paboras c 3apa’keHHBIM aKBapHyMOM, CIIeIyeT ObITh OCTOPOXHBIM, YTO-
ObI n30eKaTh 3apaykeHNs Yepe3 poT, Yepe3 PaHK! WM CCAAMHBI Ha pyKax.

Ocna kapnoBbIx.

Bone3np kapmoBwix pbi0. PacmpocTpaHeHnio Oone3HH CHOCOOCTBYET
IUIOX0€ CAaHWTAPHOE COCTOSIHME aKBApUyMOB, KOPMJIEHHE PBIO MCKYCCTBEH-
HBIMH KOpMaM# 0e3 BUTaMHMHOB, HEJJOCTAaTOK B BOjJE Kajblus. M3-3a mmu-
TENTPHOCTH WHKYOAaIMOHHOrO mneprosaa (nHornma no 1 roma) mpusHaku 0o-
JIe3HHU, KaK MPaBHIIO, MPOSBISIOTCS Y PHIO ABYXJIETHETO W CTapIlero BO3-
pacra. Ha Ttenme poeid oOpasyrorcs mapaduHOOOpasHbIE OITyXOJIH MAaTOBO-
rony0oro nBera. B Hauane Gone3HN Ha IUIABHUKAX, XBOCTE W TYJIOBHIIE, &
TaKKe Ha TeJle PHIOBI TOSIBIISIFOTCS] MaJICHPKUE OJTMHOYHbBIE OEI0BAaTOrO IIBe-
Ta naTHa. [IpH TsOKeoM TedeHHH OOJEe3HH OIYXOJIM CIMBAKOTCSA U IOYTH
CIJIOIIHBIM CJIOEM TOKpPBIBAIOT BCIO MOBEPXHOCTH Tena. Ocna, He BBI3bIBAS
THOENH PhIO, 3aMeIUIsIeT X POCT.

Jleuenwne He pa3zpaboTaHO.

HapsbiBHast 60/1€3Hb.

Teno GONbHBIX PBHIO MOKPHIBACTCS HApBIBAMH, BEIMYMHA KOTOPBIX KO-
nebnercs ot 0,5 10 2 cM. HapbiBBI BHaUase TBepAbIe, 3aTeM pa3MArdatoTcs,
JIOTIAIOTCSL M OCTABILFOT TOCTe ce0sl TITyOOKUe THOSIIIMECs PaHbl, IPOHU3BI-
BaOIME HE TOJBKO KOXKY, HO U MycKynaTypy. [lopaxkeHHas ppida morundaer
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OT O0LIEeT0 HCTOIIECHHS, YacTO CONPOBOXKIAEMOr0 BTOPHYHBIMH OakTepu-
aJbHBIMHU HHQEKIUAMU.

3aboneBanne HenzIeunMo. Mepbl 0OpbOBI CBOIATCS K M30JIMPOBAHUIO U
YHAYTOXEHHUIO 3a00JI€BIINX K3EMILIIPOB.

IlnaBHMKOBasi THWJIb.

3aboneBaHne yrpo’kaeT B HAaUOOJbIIEH CTENEHW JIAOMPUHTOBBIM, He-
oHaM, OapOycaMm, CKaJIIpUsIM, KUBOPOASAIINM U HEKOTOPBIM APYTUM PBIOaM;
MOpa)kaeT B OCHOBHOM MaJIbKOB.

3aboeBaHne HACTYMAET PH HU3KUX TEMIIEPAaTypax M INIOXUX yCIOBHAX
conepxanus pei0. 3a007eBarOT HE BCe 0COOM OTHOBPEMEHHO, a CHadaia
OJTHA WJIN HECKOJIBKO. Y 3a00JIeBIINX PHIO HA XBOCTOBOM H JIPYTUX IUIaBHH-
Kax MOSBIISETCS CBETIasi ToIyOoBaTo-0emnast kaiiMa, KoTopasi 3aTeM PacIIy-
psieTcs, MOMHOCTBHIO 3axBaTbiBasl IUIABHUKH. HacTymaer mocremeHHoe pas-
JIO)KEHHE TTABHUKOB, HAYMHAsI ¢ nX KpaeB. [lmaBHUKH OBICTPO yKOpaumBa-
I0TCS, KOHIIBI JTydeil OTmanaroT. Y MalbKOB IIABHUKH, OCOOEHHO XBOCTO-
BOW, MOT'YT OTIACTb IOJHOCTHIO. VIHOT1a BOHUKAET ITOMYTHEHHE HA POTO-
BO 000JIOUKE TTIA3HOTO SI0JI0Ka.

Jleuenue. HeoOX0auMO TOBBICHTH TEMIIEpaTypy BOABI 0 YPOBHS, He-
CKOJIBKO TPEBBIMIAIONIET0 HEOOXOTMMBIH JJIsl TaHHOTO BUIA PBIO, M CO31aTh
OnaromnpusiTHBIE YCIOBUS copepkaHus. [Ipy ledeHnn MajabKOB YacTh BOABI
HY)KHO 3aMEHATh HA OTCTOSBLIYIOCS CBEXYIO. IIpemapaTsl /Uil BHECEHHUS B
BoIy akBapuyma: 1,5 r 6enoro crpenrronmna Ha 10 1 Bogsr; 0,02 T Tpunad-
naBuHa Ha 10 1 Boaer; 0,02 r puBaHoma Ha 10 J1 BOIBL

Bannsr: 2 r akBapona Ha 25 11 BoApl, BbIepkka 30 MUHYT, IpOIEAypy
MIOBTOPSTH KAXK/bIE 3 CYTOK.

IIpoghunaxmuxa: BEIIEPKUBATH ONTUMAIBHYIO TEMIIEPATYPY BOIBI.

ILnucrodopos (HeoHoBast G0JIe3HB).

[MapasurapHoe 3a001€BaHNE, BHI3BIBAEMOE MPOCTEHIIINM aMeOOBHIHBIM
CIOPOBHKOM, KOTOPBIN BHEIPSETCS B MBIIICYHbIC TKAHU PHIO, HAUMHACT UX
pa3pymaTh U pPa3MHOKATHCSL.

OTMeuaercsi MOCBETIICHHE Tejla 3a00NeBIIMX pBIO M3-32 00pa3OBaHU
MPOCBEYMBAIONINX Yepe3 MOKPOBBI OENBIX MSATEH B MBIMIIAX, MPUYEM BHa-
Yajie MOSBISIIOTCS CEPOBATO- MIIM CTEKJIOBHIHO-OETbIE TIsITHA HA TEJIE U Io-
JIOBE, KOTOpBIE, MOCTENIEHHO Pa3pacTasch, MOKPBHIBAIOT BCE TENO. Y PHIOBI
HapyIIaeTrcss KOOPIMHAIMS ABWKEHHWH, OHA IUIABacT XBOCTOM BHM3, IO
yriaom 45-60 rpamycoB, MBITAsCh CKAYKAMU BBIATH M3 TAKOTO MOJIOXKCHUS,
HO 3TO e ynaetcs Tonbko Ha 5—10 cexynn. Houpro He ciuT, a GecriokoitHO
ITaBaeT. BepxHWH W XBOCTOBOW IDIABHHKH CXKAaThl, pacTpenaHbl. Priba
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JIPOKHT, Ha €€ TeJie MOT'yT 00pa30oBbIBaThCS s3BbI. Hactymaer obmiee ncro-
IIeHNE, OPIOLIKO MOXKET CTaTh BIAJIBIM.

Jleyenue. SIBHO OONBHYIO PbIOY M pacTeHMs CIEAyeT YHHUYTOXHUThH. U3
aKBapHyMa YIaJIUTh TPYHT. AKBapuyM Npoae3nHpumpoBaTh 5%-HbIM pac-
TBOPOM COJISTHOM KHCJIOTHI MM XJIOPHOW M3BecThlo. IIpenapatsr s 1o6aB-
neHust B KopM: 50 Mr spuTpoiuKiIMHa Ha | JI BOABI, pacTBOp cMelIaTh ¢
cyxum kopmoM; 10 mr rpuzeodynsBrHa Ha 1 71 BOABI, pacTBOp CMEIIATh C
CyXHUM KOPMOM; 5 MT' TpHXOIoJia Ha 1 J1 BOXBI, pacTBOp CMENIaTh C CyXUM
KopMoM; 10 MI METHIIEHOBOM CUHHM Ha 1 J1 BOZIBI, pacTBOpP CMELIATH C CYXUM
KOpMOM. PBIO, y KOTOPBIX BO BpeMsI JICUEHHS HACTYTIAeT YXy/IUICeHUE 3/[0pO-
BbS, CIIEyEeT YHHUTOXATb.

JHTEpHT.

Bone3np mopaxaeT pacTHTENbHOAMHBIX PHIO. BorbHas peiba TepseT arm-
MIETHUT, BsUI0 TiaBaeT. OKpacka Tena CTAaHOBUTCS TeMHOW. B obmactn anyca
HaOmoqaeTcs OMyXoib M TOKpacHeHwe. IIpy HagaBIMBaHWK Ha OPIOIIKO
BBIJIETISIFOTCS JKENTas CIIU3b U CTYCTOK KPOBH.

Kak Tonbko 3auKCHpOBAaHO MOSBIEHHE YHTEPUTA, B KOPM J00aBIISIOT
CYIBIMH WX cyiab(aryaHuauH, mpudeM B nepBblid aeab — 0,1 MrHa 1 1
Macchl pBIOBI, TTOCIIE 3TOr0 Ha MpoTspkeHnu 5 aaeit — mo 0,05 mr. [penapa-
TBI JUISI BHECEHMSI B BoAy akBapuyma: 500 Mr cynb(haMOHOMETOKCHHA Ha
10 1 BOARI.

Jnst mpodmiakTiKy HEOOXOIUMO €XKETHEBHO YMCTHTH THO aKBapHyMma,
KOPMHUTH PHIO TOOPOKAYECTBEHHBIM KOPMOM, HEMEIEHHO YAANATh M3 aKBa-
puyMa TMOTHOMIMX pPbIO, MEepHOAMYECKH A00aBISATh B aKBAPHYMHYIO BOIY
CTPENTOMUIIMH, TEPPaMULMH WM OMOMWIIMH (aHHBIC MpEnapaTthl CACpP)KH-
BAIOT pa3BUTHE OaKTEpHiA).

SI3BeHHas 00/1€3HB.

3aboneBaHne yrpokaeT B HAUOOJNbIIEH CTENEHHW JAOMPUHTOBBIM, He-
oHaM, 6apOycam, CKaJIIpUsIM, KUBOPOASAIINM U HEKOTOPBIM APYTUM PBIOaM.
ITopaxaer B OCHOBHOM MaJIBKOB.

YV prI6 HaOm0oaeTCs BOCHAJICHHE KOKM M MBIIICYHOH TKaHU C 00pa3o-
BaHHEM (QYPYHKYJIOB B BH/E TEMHBIX IIATHBIIIEK, IPU BCKPBITUH KOTOPBIX
00pa3yloTcst KpoBoTOYamye s3Bbl. [lapamienbHo ¢ MOSBICHUEM SI3B MOXKET
BO3HHMKHYTh BOCHAJICHHE KUIIEYHHKA. HecBoeBpeMeHHOE JedeHHE MPHBO-
JIIT K THOEIH! PBIO.

Jleuenue. TlpemapaTsl 11 BHECEHHS B BONY akBapuyma: 1,5 r Gemoro
crpenroraa Ha 10 1 Bomsr; 500 000 EJ] Owmmmmnmaa-5 Ha 100 1 BOIBI
(BHOCHTH Ha HOYb 6—7 CYTOK moapsn mpu Temmeparype 24-26 °C, ecnu
HaKaHyHE B aKBapUyM HE OBLT BHECEH CTPETITOLHL).

87



Uepes 6—7 cyTOK 3aMEHUTh YacTh BOJABI U MIOBTOPUTH JICUCHUE.

Bannsr: 0,5 T mapranuoBokucioro kanus Ha 10 i1 Boxbl, Belaepkka 10—
20 MHHYT; TIpPOLEAYpPY IMOBTOPSATH Kakable 12 yacoB (HE pEeKOMEHIyeTcs
JUISl MOJUTMHE3HUH, MEYEHOCLIEB, TYIIIN).

Tpuxoaunos.

PacnipoctpanenHast 0one3Hb, BbI3bIBaeMasi KPyropeCHHYHBIMU HH(DY30-
PUSIMH TPUXOAWHOW M TPUXOJUHEIUION, KOTOPOH TOJBEPKCHEI MPaKTHIe-
CKM BCE IIPECHOBOJHBIE M MHOTHME MOpCKHE BHAbI pbIO. [loBepxHOCTH MX
TeNla TOKPBIBAETCS TOyOOBAaTO-CEphIM MaTOBBIM HaseToM. JKaOphl Takxke
MIOPaXaroTcs, OJICTHEIOT, MOKPHIBAIOTCS CIIN3BIO.

Oto 3ab0neBaHNe PbI0 MOXKHO OTHECTH K MHBa3HOHHBIM, KOTOPOE BO3-
HUKaeT Onmarojapst nHQy30pHuu, oOUTAIONMIEH Ha KOXKHOM TIOKPOBE PHIOKH U
Ha ee jxabpax. boneror priObI B m000M Bo3pacrte. 3aHecTH 3aboineBaHHE
MOXHO C OOJIBHBIMU PHIOKAMH, TPYHTOM, KOPMOM, B3SITBIMU M3 HEOJIarormo-
JIYYHBIX BOJIOEMOB.

IlepBBIii pru3HAK 3a00JIEBaHUSI — TEJNO PHIOKM MECTaMH ITOKPHIBAETCS
0eIoBaThIM HAJICTOM M TIPHOOpETAaeT MAaTOBBIH OTTEHOK, Ha KOTOPOM CO
BpEMEHEM HaUWHACT BBICISATHCS CIH3b.

ITpu 3aboneBanmy y ppIOOK HAOMIOOAETCSI TUTOXON KOXHBIN U sKaOepHBII
razoooMe. Co BpeMeHeM MOXKHO 3aMETHTh NPHU3HAKK YIyLIbs, BOCIIAJIA-
10TCSL JKaOepHbBIE JICTIECTKH, PHIOKM HAYMHAIOT YecaTbCsl O PacTeHHs M
rpyHT. Ilpn 3TOM 3a00ieBaHMM cTpagaeT XaOepHbIM AMUTENHH PHIOKH, B
pe3ysbTaTe 4ero pa3phIBaroTCs KaOepHbIe KaTHIUIPHL.

Jleyenue — 0OpabOTKa B BaHHAX WJIM HEHOCPEICTBEHHO B MpyJax pac-
TBOpaMH TOBapeHHOW COJM, MaJIAXWUTOBOHM 3€JICHH, OCHOBHOIO SIPKO-
3€JICHOT 0.

XunononeJsuies.

Br3siBaeTcs pecHUYHON WH(Y30pHeH XMIOAOHEIUION. XapakTepu3yer-
sl TIOpaKEHUEM Ka0p W KO)KHOTO MOKPOBA, Ha KOTOPBIX IOSIBIISIETCS TOITY-
6oBarto-cepblii HaneT. [losBisieTCs B OCHOBHOM B 3UMOBAJIBHBIX HPYyHax H
OacceifHax mpu Temmeparype Boas! 4—8 °C.

Jleuenue. TlpoTuBomapa3suTapHyo 00pabOTKy OONBHBIX PBIO MPOBOIST
HETIOCPECTBEHHO B MPY/ax IMOBAPEHHOM COIbI0, MaJJaXUTOBOW 3€JICHBIO.

HUxTtuodTHpHO3.

OpHa 13 caMbIX OIMAcHBIX M PAcIPOCTPAHEHHBIX IPOTO30MHBIX OoIe3-
HEH, BBI3bIBacMas PaBHOPECHUYHOW WH(Y30pHEH MXTHOMDTUPHUYC U TIOpa-
JKaroIas Kapra, Kapacs, JIUHS, (Gopenb, mesap 1 MHOTHX IPYTUX MPEeCcHO-
BOAHBIX U MOPCKHX pbi0. Koxka 00IbHBIX phIO ycesHa OeloBaThIMH OYrop-
kamu. IIpym MaccoBOM pa3BHTHH BO3OYIUTENb MOpa’KaeT KPOME KOXH H
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*abp W POTOBYIO IMOJOCTh, W POTOBHUITY Ii1a3. MOXET BBI3BATh MacCOBYIO
rudens, 0COOCHHO MOJIOAM, HO HEPEIKO CIYKHUT MPUINHOW THOCSTH U PHIO
CTapIINX BO3PACTHBIX TPYIIIL

Jleuenue — BaHHBI C COJBIO, OPHJUIMAHTOBOW 3€IICHBIO, METHJICHOBOMU
CHHEBIO.

Ipogpunaxmuxa — ne3uHGEKIHS IPYIOB.

Koctnos.

Bo30yaureneM sBIseTCs )KTYTUKOHOCET] KOCTHUS, MapasUTHPYIOMIas Ha
KOXe ¥ kabpax peI0, MUTAACh CIAM3BI0 U KICTKaMU KOXH U ka0p. Ha teme
PBIO TOSIBIISTEOTCS. TYCKJIBIC TOTYOOBATHIC TIATHA, KOTOPHIE TIO35KE CIIUBAIOTCS
B cImiontHoi Haner. Otxox peid gocturaet 97 %.

Jleuenue — mpoTUBOMApa3uTapHas 00paboOTKa B Mpyaax, OacceifHax Wid
BaHHAX PAaCTBOPAMH CONH, (hOPMAITMHA.

MuKkco30M03 J10cOCeBBIX (BepTex).

Bo30yaureneMm sBISETCS CIM3HUCTBHIA CIOPOBUK Myxosoma cerebralis
(I), mpencraBnstomuii coboil HenpaBuIbHON (HOPMBI 00pa3oBaHKE — ILIA3-
MOJHH C ICEeBAONOMUSIMA. B pa3BUTHH 3TOTO Tapa3uTa pa3IHyaroT IBE CTa-
JTNH: BETETATUBHYIO — TPOPO30UT U TIOKOSIIYIOCS — HHBA3HOHHYI0. BHYTpH
CIOPBI PACIIONOKEH NIBYXBSACPHBIA aMeOOUTHBIN 3aposiii. CHopel O4YeHb
YCTONYUBHI K BHICYIIMBAHHUIO U IPOMOPAKUBAHIIO. CIIOCOOHBI COXPAHSTHCS
B IIOYBE JIOXa MpyAoB Ooree 15 mer.

CropoBuk Myxosoma cerebralis opakaeT XpsIIeBbIC TKAaHU, OPTaHBI
paBHOBECHS, W3-3a2 UYCTO0 HAPYIIAIOTCA (YHKIHUU [EHTPAILHOW HEPBHOU
CHUCTEMBI.

K Mukcozomo3y Hamboliiee BOCIPUIMYHUBEI pagyKHas W pydbeBas ¢o-
penb, a Takke YePHOMOPCKHH JIOCOCh, TOpOyIla, KeTa, cemra, MaibMma |
HEKOTOpBIC JPYrUE TPEICTABUTEIIA JIOCOCCBBIX. bBONE3HB IMPOSBISCTCS
TJIaBHBIM 00pa3oM y MOJIOJH, TaK KaK €€ CKEJeT elle He OKOCTCHEN U CO-
JIEPKUT MHOTO XPSAIICBOI TKaHU. B 3TOM TKaHM BO30YIUTETh HAXOANUT HAM-
Oosree ONArONPUSATHBIC YCIIOBUS JUIA KU3HH U pa3MHOKeHHs. C BO3pacToM
y pBIOBI HAUMHACTCS OKOCTCHEHHE CKeEIeTa, Mapas3uT JHUIIACTCS ONTHMAITh-
HBIX YCIIOBHH M YK€ HE OKa3bIBAaCT CYIIECTBCHHOTO MTATOTCHHOTO BO3CHCT-
BUS HA OPTaHU3M.

3abomneBmme PHIOBI HE TMPUHUMAIOT KOPM U OBICTpO UcTommarTcs. [lo
Mepe Pa3BUTHSI MMATOJIOTMICSCKOTO MPOIecca HAUMHAIOT MPOSBISATHCS XapaK-
TepHBIC Tpu3Haku Oone3Hu. [Ipexae Bcero, BCISICTBIE MAaCCOBOI'O Pa3BU-
THS TTApa3uTOB Pa3pyIIaeTcsl XPAMIeBast TKaHb CKeJIeTa CIYXOBOI'O armapa-
Ta, SBISIONICTOCS B TO XK€ BPEMs OPraHOM PaBHOBECHS U KOOPIUHAIIUU
IBIKEHUS pBIO. B pesynbTare O0iIbHBIC PRIOBI HAYMHAIOT OBICTPO KPYXKUTh-
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csl, 3aTeM HACTYIIAeT IEePHOJ] YTOMIIEHHs, BO BpeMsI KOTOPOTO OHH OITyCKa-
I0TCS Ha JTHO U JIe’KaT HEKOTOpOe BpeMsl Ha OOKy ¢ IIMPOKO PacCKPHITHIMHU
xabepHbIMH KpblkaMH. OTIOXHYB, OHM BHOBb COBEpIIAIOT BpalllaTeJIbHbIC
JIBIDKEHUS], KYBBIPKAIOTCS M CTPEMUTENBHO OpOcaloTcst B CTOpoHY. Takue
XapaKTepHbIC BpallaTelbHbIe IBIKCHUSI OOJIBHBIX PBIO MPH OCTPOM Tede-
HUM MHKCO30MO3a MOCIYXIJIM OCHOBAHHWEM ISl ONPEACICHHUS Ha3BaHUS
0OJIe3HN KaK «BEPTEXK JIOCOCEBBIX).

Ha mnocnexytomeit cramum pa3BUTHS NAaTONOTMYECKOrO Iporecca y
MaJIBKOB M CETOJIETKOB TMOSIBISIETCSl XapaKTepHasl YepHas NMUIMEHTAIH
xBoctoBoil wactn tena (II). IToreMHeBIIMI y4acTOK YETKO OTrpaHHYEH OT
HOPMAaJIEHO OKpAIICHHOH MepeaHel YacTH TyJIoBUIIA. V3MeHeHne OKpacku
00yCIIOBJICHO HapyLIEHHEM IMTMEHTHO-MOTOPHOH (DyHKITMH CHMITATHYECKON
HEPBHOM CHCTEMBI, BCJIEIICTBUE YETO B TKaHIX B M30BITKE 0Opasyercs dep-
HBII TUTMEHT — MENaHuH. B 3T0 Bpems 00JIe3Hb MPUHUMAET XPOHUYECKOE
TEUCHHE — MPOTEKAET Oe3 SBJICHUH BepTeka U BpallaTelIbHbIX ABIKCHNH.

VcrounnkoM n pe3epByapoM MHBAa3HHU CIyXaT O0JbHBIE, TIepeOoIeBIIne
1 MOrHOIINE OT MHUKCO30M03a PHIOBI — HOCHTEIH CIIOp Mapa3HuTOB, a TAKKe
MHBAa3MPOBAHHBIC 1TOYBA JIOXKA TPYIOB M BOAA. BBICKa3bIBaeTCs MpEAIono-
KEHHE O TOM, YTO CIIOPBI MOTYT COXPAaHAThCS Ha OPYAMSX JIOBA, HHBEHTape
U IpYTHUX TpeaMeTax, OBIBIINX MPH paboTe B KOHTAKTE ¢ OONBHON PHIOOH.

3apakeHHue pHI0 MHKCO30MO30M IPOMCXOANT AJMMEHTApHBIM ITyTeM U
HAYMHACTCS C MOMEHTa IIepexo/a JMYMHOK Ha SK30TCHHOE IMTAaHHUE: MO-
JIOAb pHIO 3arjaThlBacT MHBa3HOHHBIE CIIOPHI BMECTE C KOPMOM U BOJIOH.
B 3aBuCHMOCTH OT MHTEHCHBHOCTH MHBAa3UM M TEMIIEPATYPHI OKPYKaromeH
cpenbl MepBble MMPU3HAKK OOJIE3HH y 3apa3HBIINXCS PBIO MPOSBIIIOTCS Ye-
pe3 18-60 nueil. B a0 Bpemst HacTynaeT KpUTHUECKUN TepHo]] OOIe3HU 1
oTMevaeTcst MaccoBasi THOenb OONbHBIX pe10. OCHOBHBIE MYTH PacIpocTpa-
HEHHUS! MHKCO30MO32 W BO3HHUKHOBEHHS! HOBBIX 04YaroB OOJIE3HH — OECKOH-
TPOJIbHBIE TIEPEBO3KH OOJIBHBIX WIIM IepeOOJIeBIINX PHIO B OJIarornoiyqHsie
BojoeMbl. He McKimoueHa BO3MOXKHOCTH 3aHOCa BO30yauTenst B Omaroro-
Jy4HBIH BOJOEM BMECTE C OIUIOZOTBOPEHHOW MKPOH, a TakXke C phrIO0BOA-
HBIM MHBEHTapeM U OpYAHsSIMH JIOBA.

Jleyenue. TlokazaHbl HEKOTOpHIE MpenapaThl MBIIIBSKA. BO3MOXHO
MIPUMEHEHHE MIpenapara 0capcoll, KOTOpoe MOXKET JUTUThCsl 3—4 Mecsa.

Bupycnas remopparndeckasi centuniemus (BI'C).

Boszoynurenem Oonesnn sBisiercss PHK-conepkamuii pabnosupyc u3
pona Novihablovirus. PacripocTpaHseTcss C BOJOH, B KOTOPOH OOWUTAaIOT
GonbHBIE PHIOBI, C UKPOM, MHBEHTapeM U Tp. [lepeHocHT 3aMopaKHBaHIE,
JIONTo coxpaHsiercst B wie npyna. K 3aboneBanuio Hanbosee BOCIPUIMYH-

90



BBI CETOJICTKY U IBYXJICTKH PaIyKHOU (hopern. ManbKu, pEMOHTHEIC PHIOBI
U npon3BoauTENN Oonee ycroitumBel. Crnopaandeckue cirydan OOJe3HH OT-
MEYAOT Yy CHTa, IIyKH U Xapuyca. Hambosee spko OHa MPOSBISETCS B KOH-
1le 3UMBI ¥ Hadajie BECHHI Ipu Temneparype Boasl 8—10 °C. Dnmzoornn
MpeKpamaTcs, U 3a00JCBaHNE MEPEXOTUT B XPOHUYCCKYIO WIIM JIATCHT-
Hyt0 Qopmy depe3 1-2 mecsma. MoxkeT IpUBECTH K THOETH BCEH PHIOBI B
XO34ICTBE.

VY GonpHBIX pBIO HAONIOAAETCS MMOTEMHEHHE TTOKPOBOB Teja, ITyderiia-
3We, aHEMUsl, B3IyTHE OPIOIIHOHN IOJOCTH, MOPAYKCHHE MOYEK M HEpBHOM
cucreMbl. [ToruOmux peid CXKUTAIOT WIN 3aKanblBaloT. DPHEKTUBHBIX Mep
60ps0s1 ¢ BI'C He paspaborano. s mpodmmaktuku 0one3HH OONbIIOE
3HAYCHHUE WMEET COONIONCHUE ONTHUMANIGHBIX YCIOBHHM BEHIpANIMBaHUS U
KopMileHnsT peiObl. Ha Xo03s1#icTBO, B KOTOpOM 3adMKCHpOBaHa OOJIE3HB,
HAKJIaBIBACTCS CTPOTW KAPAHTHWH, TaK KaK BUPYC MOXKET IEpeaaBaThbCs
JIaXKe C pa3BUBAIOILIEHCS UKPOU.

HNudpexuunonnas anemust popenu.

Bore3Hp BBI3BIBaeTCS BUPYCOM, KOTOPBII MOXKET HAXOJUTHCS B TICUCHH,
MOYKaX W Cele3eHKe OONBbHON pPBIOBI. 3apa’keHne MPOUCXOIUT Yepe3 BOIY.
BonbHbIe pBIOBI M UX TPYIIBL, @ TAKXKE UKPa OT OONBHBIX PHIO CLIOCOOCTBYIOT
3apa’keHUI0 HOBBIX PBIO, MPYHOB, XO3AUCTB. Y OONBHOH PBHIOBI MOPAXKEHBI
OpraHel KPOBETBOPEHHS — ITOYKH W TIEYCHB, BCIEACTBHE YEro KPOBb Y Hee
CTaHOBHTCS BOMSHUCTOH. [leueHs CHIBHO yBETHMUYMBACTCS B pa3Mepe, IpH-
o0peTaeT CBEeTIIO-XKENTOBATHIE OTTEHKH ¢ OCNBIMU MIATHAMH, OPIOIIIKO OTBH-
caer, oOpa3yeTcs BoAsgHKA. Pazmiuaror aBe QopMEI: 3apa3HYIO U He3apas-
HyI0 aHeMuto. [loruOmux peid yOansioT U3 mpy/aa, MPYAbl CITyCKAloT U Je-
3SUHQOUIMPYIOT HETalleHOW W3BecThio. Ha HebmaromomydHOE XO3SHCTBO
HAKJIaIbIBACTCS CTPOTHI KapaHTHH.

Kuieunasi 6akTepuajbHasi HHDeKIHA.

Bo3oynuremu: 6akrepun Citrobacter freundii n Citrobacter sp.; Acine-
tobacterium sp. u Pseudomonas sp.

JlaunHbIC OaKTEepUU Pa3MHOXKAIOTCS B KUIICYHUKE pakoB. [TpuanHOM WH-
(UIMPOBaHUS SBISICTCS YSA3BUMOCTh, OCITA0IEHHOCTh paka (HarmpuMmep, BO
BpeMsl JIMHBKU) W HEOIArONpPHUATHBIC YCIOBHS OKPYXKarommIei cpensl. Y 3a-
pa)keHHOTO paka OOHAPYKHUBAIOTCS MTOPAKCHUS TKAaHEH KUIICYHUKA U Tera-
TOMAHKpeaTHIecKuX opraHoB. K MaccoBoil rubenw pakoB B akKBapHyMe
JAHHBIA BUJ OaKTepHUATbHON WHOCKIMH IPUBECTH HE MOXKET, TIOATOMY KH-
mieyHasi OakTepuanbHas MHQEKIMS cYuTacTcs MayoonacHoi. OgHako He-
00X0AMMO TI03a00TUTBCA O HE3aMEIIUTEIHHOM YIAJICHHH W3 aKBapuyma
eIMHUYHO yMepIeil ocoOu Bo n30exanue rnepegadn HHQEKINH.
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Muxko3bl — 3T0 HHQEKINOHHBIE 3a00JIEBaHNST KOXKH, KOTOPbIE BBI3BIBA-
I0TCS TPHOaMH.

I'pubkm oTHOCATCS K 0COOOMY IIApPCTBY KMBBIX OPTaHWU3MOB, COUETAIO-
myX B cebe NpU3HAKY KaK PacTeHHH, TaK U )KUBOTHBIX M NMEIOT OoJiee BBICO-
KyIO OpraHu3anuro, 9eM Oakrepuu. I'pnlOku, oduTarommmue B BOAE, MOTYT JKUTh
Kak carpoduTsl, (akyIbTaTUBHbIEC carlpo(UThl, (aKyIbTATUBHBIC NMApa3sUThI
1 YHCTHIC TAPa3HUTHL.

Cpenu MaTOreHHbIX IS PeIO M paKooOpa3HBIX TPHOKOB MOXHO BBIJIE-
JIUTH TPH PA3IMIHBIX HH(EKINOHHBIX BH/IA:

1. Hapy»xHble MUKO3BI.

2. BpaHXHOMUKO3BI.

3. CucTeMHBIE MUKO3EI.

HNxtHo(doHO3 (MXTHOCIOPUANO3) — TsDKeTast OOJEe3Hb, MOpakaromas
MOPCKHX, IPECHOBOJIHBIX 1 OCOOCHHO aKBapUYMHBIX PBIO.

Bosoynurens — rpubd Ichthyophonus hoferi, oTHOCSIHICS K KIaccy 3U-
romunier. OH, KaKk NPaBWIO, UMEET OKPYIIylo (opMmy, MHOrAa cHaOXeH
TYIBIMH BBIpoCTaMu. Bokpyr rpmba obOpasyeTcs coeqMHNTETbHOTKAHHAS
Karicyina, BBIAGNsAEMas MOpaXXeHHBIM opraHoM. Poct rpmba Habmomaercs
npu temreparype 3—20 °C npu onTUMyMe JUTS IITaMMOB OT MOPCKUX PBIO
10 °C. Huxn pa3BuTHs rpuba M CTaJuM €ro pa3BUTHSA BO BHEIIHEH cpere
N3y4EHBI HEAOCTATOYHO.

Criopbl 4epe3 KHIIEYHHWK BBIBOJSTCS M3 Tella PHIOBI M 3aIsIaTHIBAIOTCS
HOBBIMH X035€BaMH; UICTOYHUKOM 3apa)KEHHUSI MOTYT CIIY>KHUTh TakKe TPYIIBI
pb10. Jlomyckaercst BOSMOXKHOCTh PacIpoCTpaHEeHUs! Tprba BOJHBIMU Oec-
TIO3BOHOYHBIMH, 3aTJIaTHIBAIOIIUMH CIIOPHI B TOJNIIE BOIBI.

OTMeueHa TsDKeNasi SMHM300THS CENBAM B 3alaHOW YacTH ATIAHTHKH,
TJIe UMeeTCsl IPHUPOAHEINA odar 3adoneBanus. Okoio 25 % cenbeit 3apaxe-
HO NXTHO(OHO30M, MPUYEM Yy MHOTHUX 0COO€i OTMEYaloT NPU3HAKH OCTPOH
(hopMEI.

Paznngaror octpoe M XpoHHMYEcKoe TedeHue OosiesHu. IIpu octpom Te-
YEeHNH HaOII0aeTCS MAacCOBOE 3apakeHHE TPHOOM BCEX OPraHOB M TKaHEH,
HEKPO3 WX ¥ THOEh phI0 MpuMepHO depe3 1 MecsIr mocie Havana OOoNe3Hu.
ITpu XpOHWYECKOM TEYEHUH OTMEYEHbI HHKATICYIISIHA NXTHO(OHYCa B TKa-
HSIX, TOTEMHEHHUE ITOKPOBOB, THOEITH PHIO B TCUCHUE 6 MECSAIICB.

B 3aBucHMOCTH OT MOpPa)KEHHOTO OpraHa CHMIITOMBI OOJIE3HH B XPOHH-
YECKOM TECUEHHH MOTYT OBITh pa3nuyHbIMH. [Ipn mopakeHuu mMo3ra, o0brd-
HO HaOmogaeMoM y (openu, U3MEHseTcs oBeeHne peld. boiapHbIE 0coOn
COBEPIIAIOT CYIOPOXKHBIE ABIKEHMS, JokaTcsi Ha Ook. Ecnm mopaxkarorcs
CTEHKH IUIaBaTEIBHOTO My3BIpsl, pbl0a JSKHUT Ha JHE Bogoema. Ilpu cuib-
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HOM TOpaXKEHHH IOYEK, YTO OTMEUYEHO Y MHOT'MX aKBapUyMHBIX PbHIO, Ha-
Omrozaercst Iryderyia3ue, epolIeHHe Yellyn M HaKOIUICHHE Kccyzaara B IO-
socty Tena. Jlokanuzanys napasuTa B MOJKOXKHOM CJIO€ W MBIIIIAX BBI3bI-
BaeT 00pa3oBaHNE MOBEPXHOCTHHIX 53B. bojbHBIE PBHIOBI mepecTaloT OpaTh
KOpM H XyZetoT. [ mbep He HOCHT MaccoBOIO Xapakrepa.

ITpu BCKphITHM OOJIBHBIX WM MOTHOMIMX PHIO BO BHYTPEHHUX OpraHax,
MHOTJIa B MYCKYJIaType W MOAKOKHOW COEIMHUTEIBHOW TKaHH OOHApYKH-
BaeTcsl Macca KOPUYHEBATHIX TENEl OKPYIJION WM HEeNpaBHIBHON (HOPMBI
pasnuuHOro pasMepa. OueHb XapaKTEpHO HM3MEHSIOTCS OpbDKeiika u Te-
YeHb, IpHuoOpeTast 3epHUCTHIA Xapakrtep. [1og MEUKpOCKOIIOM MOYHO JIETKO
OOHapYXUTh OKPYIJIOe Telno Tpuda, OKPY)KEHHOE COCTUHHTEIbHOTKAHHOM
KarcyJou.

Jlnarao3 cTaBAT HA OCHOBaHWHM KIMHHYECKHX NPHU3HAKOB U JAHHBIX I1a-
TOJIOr0aHATOMHYECKOT'O BCKPBITHSI.

NxTtrodoHO3 mopaxkaeT Bcex prI0 BHE 3aBUCHMOCTH OT MX CHCTEMAaTH-
YECKOro MOJIOKEHMA. bosie3Hb oTMeueHa y Makpenel, celbael, TPECKOBBIX
W MHOTHX BU/IOB aKBapUyMHBIX pbI0. OUeHb WyBCTBUTEIbHA K 3apa’keHUIO
pamyxHast ¢openb, y KOTOpoW 3a0oneBaHHE ONMCAaHO emle B Hadaie
XX Bexa Moy Ha3BaHUEM «ITbSTHOW OOJIE3HM.

O¢ddexTrBHBIX NeUeOHBIX CPEACTB NMpU MXTHO(GOHO3E He HalaeHo. Ha
PaHHUX 3Tamnax pa3BHTHS OOJIE3HN TEPANEBTUUECKUH dPQEKT maeT mpuMe-
HEHHE aHTHOWOTHKOB, YTO OCYIIIECTBUMO B IIPYAOBBIX XO3AHWCTBAX M aKBa-
puyMmax.

Bpanxuomuko3 (;kadepHasi THIIB).

WNudeknmonnoe 3aboneBanne MpyAoOBBIX PHIO, BBI3BIBAEMOE MHKPOCKO-
muaecKkuM rpudoM. BozOymurens — Branchiomyces sanguinis. bpaaxuomu-
KO3 paspyuiaer xxabepHyIo TKaHb. bonbHbIe pBIOBI OTKA3bIBAIOTCS OT KOPMA,
CKOIUIAIOTCS y OeperoB, MOJHUMAsCh Ha ITOBEPXHOCTH BOABI, IPHHUMAIOT
BEPTHKAIHHOE MOJIOJKEHHE.

Bone3np BO3HMKAET OOBIYHO JIETOM, ITPOJOJIKAETCsl 2—8 Henelb W BBI-
3BIBACT MACCOBYIO T'MOenb phIObl. Ha BOOEMBI HakiIaAbIBalOT KapaHTHH,
OONBHBIX PHIO M TPYIBI BBUIABIMBAIOT M YHUYTOXKAIOT. BecHOI 1 oceHbro
Tpyas! Ne3UH(UIMPYIOT XJIOPHOW MM HETallIeHOH U3BECTHIO.

K sTomMy 3a005eBaHIIO BOCHIPUIMYHBEI PHIOBI BCEX BO3PACTHBIX TPYIII.
Ouenp 3apazHoe 3a00JeBaHNE, KOTOPOE MPUBOINUT K TOPAKEHHIO KPOBEHOC-
HBIX COCYIOB Xa0p M X pacrany. [IpoHuKast B cocyabl U pa3BHUBAsCh, TPHO
3aKynopuBaeT ux. Vcroynmk wH(eKmm — OONbHBIE W TOTHOIINE pPHIOBL
YV 3a00eBIIMX PBIO MPOIaJaeT alleTUT, OTCYTCTBYET PEaKIWsl HA BHEIIHUE
Ppa3IpakKUTENH; PbI0a AEPKUTCS Y MOBEPXHOCTH BOJBI, HO BO3/IyX HE 3arva-
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TBIBAET, MIOCTOSHHO YELIETCSl O TPYHT, PACTE€HUSI U CTEHKH aKBapuyMa, CTOUT
BHU3 rosoBoi. YKabepHsle kpbimku gedopmupyrorcs. Ha sxabepHbIX nerect-
Kax OTMEYAIOTCsl TOYEYHbIE KPOBOUZJIMSHMSA, MPHUBOMAIINE K HAPYLIEHUIO
KpoBooOpamieHus. Hapymraercsi cHaGXeHHE KPOBBIO OTJEIBHBIX YYacCTKOB
’kaOepHBIX TKaHed. B Mecrax 3acToss KpoBH aOpbl CTAaHOBSATCS TEMHO-
CHHUMH. MoOXKeT HaOJomaThCs MO3aWyHas OKpacka >kalOp (SpKo-KpacHBIE,
OreqHbIe, PO30BBIE yJacTKH). Ecian HacTymwio CHibHOE IOpaskeHue, pbida
IUTaBaeT Ha OOKY M IOrHOaeT B TAKOM ITOJIOXKCHHUHL.

Jleuenue. Ilpenapatsl 1 BHeceHMs B BoAoy akBapuyma: 35—40 mr pu-
Ba"ona Ha 10 1 Bomwl. Yepe3 14 nHel ciienyer CMEHUTh BOAY W BHECTH
30 mr puBanona Ha 10 11 Bogsr; 0,05 r meTuneHOBOM cuHU Ha 10 1 BOnbI,
100 mr rpmseodynsBrHa Ha 10 11 BOBL.

CanpoJierHi03 — OIHO W3 CaMbIX YacTO BCTpEedaeMbIX 3a00JeBaHHN
pb16. CunTaercs, YTO CampoJIETHHO3 — BTOpUYHOE 3a00jeBaHHE, BO3HH-
Kalollee Ha MeCTe TPaBMAaTUYECKHUX MOBPEXKICHUH Ha Tese peIobl. [loMnrmo
TpaBMaTH3AIMN CAIPOIETHNO3 MOSBIISETCS KaK COIyTCTBYIOIIEe 3a00ieBa-
HHE TP JPYruX OONe3HsX, KaK MH(EKIMOHHbIX, TaK ¥ NHBA3NOHHBIX.

Bos0Oynurenem 3a0oeBaHus SBISIOTCS HU3IINE TPHOBI B OCHOBHOM U3
pona Saprolegnia, KOTOpbIe pacnpOCTpaHEHBl B MPHUPOIE OYEHb MINPOKO.
Canposerano3oM OOJICIOT TPAKTUYECKH BCE MPECHOBOAHBIE PHIOBI, IOJ-
BEpIIIMecs] TOMY WM WHOMY BO3JICHCTBHIO WIIH IOTIABIINE B HEOIArompu-
ATHBIE ycioBusl obOwurtaHus. CamposierHHO03 4acTo BO3HMKAET B KapIOBBIX
PBHIOOBO/THBIX XO3SIHICTBAX Kak CIEICTBHE HEOPEKHOTO OOpamieHHs C phl-
0011, Ipy BBIIECPKUBAHWM B OCTOHHBIX CaJKaX, B pe3yiabTaTe TPaBMaTH3a-
LMK TIpH 00JI0BaX, MOTPY3Ke U pa3rpyske *kKuBoH prIObl. ['mder Tpuda mpo-
HHUKAIOT B TTOBPEXICHHBIE TKAHU MBIIII, ’ka0p, KOXKHU pbHIO, paspymias TKa-
Hu. Ha moBepxHocTH Tena rpud oOpa3yeT MOXOXHH Ha TPA3HYIO BaTy Ha-
JIET.

Ilpoghunakmuxa — OCHOBHOM IyTh TNPEJOTBPAILECHUS CAIPOJIECTHHO3A.
Bce TexHONMOrHYECKNe onepanuy 10JDKHBI NCKITIOUaTh TPABMATH3AIMIO PhI-
661. C mporitakTHYECKUMH U JIEYEOHBIMH LETSIMA MOXKHO TIPHMEHSTH Ta-
KW TIperapaTthbl, KaK MaJIAXWTOBBIN 3€JICHBIA, OpPHIMAHTOBBIA 3CIICHBIH,
MIOBapeHHYI0 COJIb. Pa3HOBHIHOCTBIO CamlpoOJErHUO3a SBISIETCS OOJE3HD
Mradda. Ona mposiBisieTcss B OCHOBHOM y CErOJIETKOB Kapra BO BpeMs
3uMoOBKHU. [Ipn 3aboneBaHuM TPHOBI Pa3BUBAIOTCS B HOCOBBIX ITOJIOCTSIX
pBI0. Murienuii rpuOOB B BUE MOX0XKEH HA BaTy MacChl TOKPBIBAET TOIOBY
pBIO, TH(BI TpUda MOTYT IIPOpacTaTh B MO3TOBYIO TKaHb. bone3ns [lltadda
BO3HMKACT, KaK MPaBHJIO, 3MMOW TPH OYCHb HHU3KOWH TEMIEpaType BOIBI.
XOTS €CTh AaHHBIE O TOM, YTO 3Ta 0OJNe3Hb OBIBACT M NPHU TEMIIEpaType
5-6 °C.
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CarpoJerano3 UKpel — OMY HHKYOAIIMOHHBIX 11eX0B. OT campoieTHHO3a
CTpaZiaeT MHKYOHUPYIOIIAsCS B HCKYCCTBEHHBIX YCIOBUSX WKPa MHOTHX BH-
JIOB PBIO, B OCHOBHOM JIOCOCEBBIX M CHT'OBBIX. BOJIE3HB MOpa)kaer, Mpexe
BCEro, MOrHOIIMEe UKPUHKH U OBICTPO MEPEKHUIBIBACTCS HAa 3IOPOBYIO HKPY.
Ot160p morudmeii UKpsl — TPYAOEMKHi, HO 3(p(HEeKTHBHBIH METO IpenoT-
BpaleHus campoieranosa. Jns GoppOsl ¢ 3TUM 3a00JCBaHHEM ITUPOKO
HCTIONB3YIOT MaJaXUTOBBIN 3€JICHBINA, METIJICHOBYIO CUHb, OPHIUTHAHTOBBIN
3eneHblii. OOpaboTKa BOMBI YIIETPA(QHOICTOBEIMHA CBETHIIFHUKAMH, O30HH-
pOBaHHE BOABI TAKXKE MPETOTBPAIIAIOT pa3BUTHE 3a00JICBaHHS.

I'iiy0oxmii Muko3 gopenu.

DT0 MaccoBoe 3a0oieBaHME MOJOAW (HOpeNrd BBI3BIBACTCS TPHOOM
Sclerophoma w3 xnacca neiitepomuner. Konumun rpuda, 3ariaaTeiBacMble
(dopenpio ¢ BO3IYXOM HIIM BOIOW, TMPOHUKAIOT B IUIABATENBHBINA ITY3HIPH.
I'pud, pas3pacrasce, 3alONHACT IUIABATCIEHBIA MY3HIph, POHHUKAET Yepe3
CTCHKH €T0 U MopakaeT APYyrue BHYTPEHHUE OpTaHbl M MycKynaTypy. [ pud
0COOEHHO CHJIBHO IOpakaeT MOJIOAh MPU 3HAYUTEIHHOM COJNICPKAHWU B
BOJIC OPTaHWYECKHUX BEIIECTB M OOJBINOHN TTOTHOCTH BEIpammBaHus. Mo-
JIOJIb CTAHOBHUTCS MaJIOAKTUBHOM, OITycKaeTcs Ha THO. Bo3myx ckaruimBaer-
cs B JKeIynKe, yBenmuuBas ero oobeM. Dopens mepecraer murathes. Bos-
HUKAeT BOMSHKA U ITyderia3ue.

Jns mpenoxpanenust U nporiTakTUKe 3a00I€BaHUS TIPOBOIAT 5%-Hble
(opmanmHOBEIC BaHHBEL. baccelHBI 1 000OpyAOBaHHE 00pabaTHIBAIOT C TIO-
MOIIBIO MASTTBHOU JIAMIIBI.

Boasinasi miieceHb y paKkoB.

IInecenp Bomwl BeI3BaHA Aclya u Saprolegnia, KOTOpBIE OTHOCSATCS K PO-
ny rpuboB Saprolegniceae. (DTO yTBEP:KIECHHE CTAlO CIIOPHBLIM, TaK Kak
HEKOTOpBIC OMOJIOTH HA3BIBAIOT X OCCIIBETHEIMHU BOIOPOCIISIMHU. )

Cumnmomul u duacnocmuka. B pa3HbIX MecTaxX MaHIHPS, Kak OyaTo oc-
TaBJICHHBIC BATHBIM TaMIIOHOM, IOSIBIISTIOTCS ITYITUCTHIC Oernble maTHa. O-
HAaKO 3a00IICBaHUEC MOXET IMPOSBUTHCS TAKXKE SPKO-3CJICHBIMH 00pa3oBa-
HUSMY Ha TAHIWPE U KUBOTE. braromaps MeXaHW3MY 3alIUTHl KPacHUTEISs
MeJTaHWHA Ja)Ke caMble MaJCHBKUE TPaBMBI TEMHEIOT. bonerommii pak cra-
HOBHUTCS] OYCHB MMACCHBHBIM, YacTO JIKUT B TICIIEPE W HAXOJUTCS B TEUC-
HHUC Yaca Ha BBICOKOW TOYKE aKBapuymMa W HEMHOT'O OOJBIIEe MHTEPECYeTCs
KOPMOM.

Teuenue b6oneznu. I'pub Bceraa BOZHHKACT MOCIE MPEABIAYIIETO 0CiIad-
JICHUS, KOTOPOE MOXKET OBITH BEI3BAHO JHMHBKOW, ClIapMBaHUEM, OOPHOOI
WIHA cTpeccoM, amanTanueit. OcrablicHHAass UMMYHHAsI CHCTEMa CHIIBHO 3a-
TpY)KEHa, ¥ TI0O3TOMY I'pHUOBI 1 OaKTEpHUU B BOJIC aTAKYIOT PAKOB W MPOHMKA-
eT B TIIyOb Tena.
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Korga >xuBoTHOE OONEeT BO BpeMs JTUHBKH M OCTABIICHO O€3 JICUCHUS,
HUTEBUIHEIC CIIOPHI JIETKO MOTYT IIPOHUKHYTH BO BCE YTOIKH Tela.

Heo0xomumo 1euuTh HE TONBKO 3apa’kKCHHBIX JKUBOTHBIX, HO M HCTOY-
HUK 3a00JICBaHUS — BOIY.

Fungol nmu CILEX mpoBepeHBI Ha pakooOpa3HBIX — OHM OKa3aJIUCh yC-
TICITHBIMHU ¥ HE BBI3BIBAIOT JATLHEHINICTO TTOBPEIKIACHUS.

Jleuenne mepeMeHO# TemIiepaTyp u J0OABICHHEM CONHU (YTO JJIs Jede-
HUS PBIO YaCTO YCIICIIHO) He MAI0T HUKakoro 3ddekra.

Ipoghunaxmuxa. T'pudbl Saprolegniceae pa3BUBarOTCSI B OCHOBHOM Ha
MEPTBBIX PACTUTEIBHBIX M XHBOTHBIX OCTATKAX, KOTOPBIE CIEAYET MEPUO-
JIMYECKU yayisaTh. KauecTBO BOJBI JJOJDKHO MOJUIEPKUBATHCS, HEOOXOMMA
peryisipHasi CMeHa BOJIbI JUIS TIPEIOTBPAILCHUS 3arPsI3HEHHUSI.

BeccumnToMHasi 6aKkTepHeMHs, OaKTePUAJILHBIN cencuc (BUOpHo3).

Bo30yaurenn — MHOTOYHCIICHHBIE OaKTEpUHU, KaK TPaMOTPHUIIATEIEHBIC
(Acinetobacter, Aeromonas, Citrobacter, Flavobacterium, Pseudomonas,
Vibrio), Tax wm rpamnonoxurensusie (Corynebacterium, Bacillus, Micro-
coccus, Staphylococcus). B remonmumdy pakoB OaKkTepuu MOMAJAIOT depe3
TPEUINHBI B XUTHHOBOM ITOKPOBE, PaHBI MITH KE C THIICH.

Bakrepuemus BHauaie mpoTeKaeT OECCHMITOMHO, HO HApSOAy C OTHM B
reMoiuMde ¢ BUIY 3I0POBBIX 0co0el 0OHapyKMBACTCs CMEIIaHHas OaKTe-
puanbHas nonyisnus (ot 50 go 100 6akxTepwuii Ha 1 Mt remomuMdsl). 3a6o-
JICBAHUIO TTOJIBEPKCHBI PAKU MHOTHX BHIOB.

DKCIIepUMEHTATIBHEIM ITyTeM OBUIO JOKa3aHO, YTO YBEIHMYCHHUIO YHCIIA
Oaxtepuii B reMonmM (e 3J0POBBIX PAKOB CIIOCOOCTBOBAJIH BHEIIHUE CTPEC-
COBEIC cUTyanuu. Tak, HAXOXKJICHUE B aKBapUyMe C TIOBEIIICHHON TeMIiepa-
TYpOi BOIBI W TOHIXCHHBIM COJEPKAHUEM KHCIOPOJa TaBaJO TOMYOK K
Pa3MHOXCHHUIO OaKTepHH.

Benen 3a remonmmMoii poct umcia OakTepuii HaOMIOAAeTCS B TKaHSIX
opraHu3zMa. Ha 3ToM 3Tarne HaYMHAIOT MPOSIBIATHCS KIMHIICCKIE CHMITTO-
MEI 3200JICBaHUS: BSJIOCTD, IPUTYIDICHHAS PEaKIUI Ha BHEITHUC Pa3/IpaKi-
TENH, TIOTePS. TOHYCA MBIIIL, HAPYIICHUs JBUTATEIbHBIX (YHKIM, Mopa-
JKCHUE TKaHEH (y3elKH, TpaHyleMbl). Pedb yxe umer o OakTepraabHOM
cericuce.

Mepst 60pB0BI ¢ OaKTepHATEHONH HHPEKIMEH CBOIATCS K TOICPKAHHUIO
OPraHUYECKOM YHCTOTHI B aKBAapUyMe, PETYISIPHBIM €KCHEACTHHBIM IO
MEHaM BOJbI, CBOCBPEMEHHOMY CH(OHY IpyHTa (BO3MOXHO COJCpPKAHHC
pakoB BooOmIe Oe3 TPyHTa, HO 00S3aTEIbHO C YKPBITHIMH), TIOAICPKAHUIO
ONaTONPHUATHBIX YCIOBHUH ISl CONCPXKAHUS PAKOB (ONTUMAIBHOW TeMIlepa-
TYpBI, JOCTATOYHOH adpalvi), BBEACHUIO B PAIIMOH MUTAHUS TPOOMOTHKOB.
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2.2. buoreoxumMuueckas AeiTeJILHOCTL
MHUKPOOPIraHM3MOB BOI0€MOB

Baknelilne 0MoOXMMHYECKHE MPOLECCHI, BbI3bIBaeMbIe MHKPOOP-
raHu3MaMH.

MuKpoopranu3Mam MPUHAAICKHAT UCKITFOYUTENBEHO BaXKHAs POJIb B KPY-
TOBOPOTE BEIIECTB B Ipupoje. byaydn mHMpoOKo pacnpocTpaHEHHBIMH B
TpupoJie M 001anast BEICOKOH (pepMEHTaTHBHOW aKTHBHOCTBIO, MUKPOOPTa-
HHU3MBI OCYIIECTBIIIOT IMPOLECCHl PACIICIUICHUS! W CHHTE3a CaMBIX CIIOXK-
HBIX OpraHW4ecKux BemiecTB. OpraHndeckre BemecTBa (OEIKH, )KUPHI, YT-
JIeBO/IBI) PacTEeHHWH W JKMBOTHBIX MOJA NEHCTBHEM MHKPOOPTaHW3MOB pac-
HICIUISIOTCS Ha OoJiee MPOCThIe MUHEPAIBHBIE JIEMEHTHI, PACTBOPSIIOTCS B
BOJIC ¥ BHOBb HCIIOJIb3YIOTCS PACTEHHSIMH B KA4E€CTBE MCTOYHUKA IUTAHUS.
KpyroBopor BemecTs B IpHpoAe MOXKHO TPEACTAaBUTH B BHJE JIMHHOMN
LIETTH TTOCIIEA0BATENFHO U TECHO CBSI3aHHBIX MEXIY co00i peakimii. Heko-
TOpble OMOXMMHYECKHE IPOIECCH], MPOTEKAIONINEe B MHKPOOPTaHH3MAX,
CONPOBOXKIAIOTCS HAKOIUIEHHEM B TNUTATEIbHOW Cpesie IEHHBIX BEIIECTB,
MOATOMY MHUKPOOPTaHU3MBI HCIIONB3YIOTCSI TIPH TTOJydeHHH OelkoB, (hep-
MEHTOB, BUTAMHHOB, OPTaHMYECKUX KUCIIOT, CIIUPTOB M IPYTHUX HPOTYKTOB.
Pa3BuBasick B ppIOHOM CBIpbE, B IPOAYKTAX €T0 MepepadOTKH M BCIOMOTa-
TENBHBIX MaTepuasaX, MHKPOOPTaHM3MBl MOTYT HAKaIUTMBAaTh BEIIECTBA,
KOTOpBIE MO0 YITy4IIAlOT X BKYC M apOMar, JHO0 MPUBOJIAT K IOpYE.

N3ydyenne OMOXMMHYECKHX TPOIECCOB, BBI3BIBAEMBIX MHKPOOPTaHHU3-
MaMH, PacKpbhIBaeT CYIIHOCTh TEX W3MEHEHHH, KOTOpBIE MPOUCXOIAT B TH-
IIIEBOM CBIPbE M MPOAYKTAX €T0 MepepabOTKH MPH Pa3BUTHU B HUX MUKPO-
OpPraHW3MOB, M TMO3BOJISIET NMPABWIFHO OPraHU30BBIBATH TEXHOIOTHMYECKUI
Tporecc.

ITo cyOcTpaty, Ha KOTOpBIH JEHCTBYIOT MHUKPOOPTaHU3MBI, BCE MIPEBpa-
IIEHMSI, IPOMCXOAAIINE TI0]] ISHCTBEM MHKPOOPTaHU3MOB, MOJKHO pa3e-
JIUTH Ha TPH BUJIA: NIPEBPAIICHNS OPraHUIECKUX BEIIECTB, HE COACPIKAIINX
azoTa (pa3yMYHBbIC BUIBI OKUCICHHS W OpOXKEHMS); NPEBPAIICHNS OpraHu-
YECKUX BEIIECTB, COJCpPXKAIINX a30T (THHEHME); IPEBPAICHUS] MUHEpPaIIb-
HBIX a30TCO/IEPKAIINX BEIIECTB.

Kpyrosopor a3ora.

KpyroBopotr a3ora — Ba)KHEHWIIHA OMOXUMIYCCKUNA IMKII, OXBATHIBAIO-
UK BCE COCTAaBHBIC YacTH OMOc(ephl, OT KOTOPBIX 3aBUCHT OMOJIOTHYECKAs
MPOAYKTUBHOCTh Ha 3€MHOM Imape. A30T mpeoOnanaer B atMocdepe 1o
Becy — 75,3 % u obwvemy — 78,7 %. Bece mponsBonHsle Onochepsr odorare-
HBI a30TOM.
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Hwu 4enoBek, HA )KUBOTHBIC HE MOTYT TOTPEOIATh MOJCKYIISPHBINA a30T.
PacTeHus ucnonp3yr0T MUHEpPATEHBIC COCMHEHUS a30Ta, KHBOTHEIE — a30T
OpPraHNYECKUX COCIUHCHHH, U JINITh HEMHOTHE KHUBBIC OPTaHU3MBI HA 3eM-
JIe, a CPeAr HIUX MUKPOOPTaHU3MEI, CITOCOOHBI TOTJIOMIATh a30T aTMOC(EPHL.

Ponps Gmomormueckux pakTopoB B OayaHce a30Ta OrpOMHA: OMOJIOTHYe-
ckas puKcanus aTMOCc(hEepHOTo a30Ta COCTAaBIACT 54 MIIH. TOHH B IO, TIpU
0o0IeM TOCTYIUICHHH €ro, BKJIIOYas WHAYCTPHAIBHYIO (DHUKCAIHIO,
91,8 MitH. TOHH B TOA. Y qalieHue a30Ta U3 TOYB U BOJOEMOB, O0YCIIOBIICH-
HOE TIpoIIeccaMyl JCHUTPUDUKAIIH, — 3TO MUKPOOHOIOTHICSCKIA TIPOIIecC,
B KOTOPBIA €XKErOJHO BOBJIEKAeTCS OKOIO 83 MIH. TOHH a3ora. B oOmmx
gepTax 3TOT KPYroBOPOT COCTOMT M3 TaKWX ATAIoB, KaK a30T(HUKCAIWA,
aMMOHH(UKAIS, HUTpUPHUKaIUs, NeHuTpuduKanms (puc. 5).

®nopa u dayHa

MoueeuHa AmuHorpynna
CO(NH,), NH,
& L
l AmMmMOHUPUKALMA
n — 1 o6pasosaHue AenuTpudmKauua
i T Vions obpaszosaHuem N,0 u
accumunauma Ammmara ceobogHoro asora
NH aMMOHMA
3
NH,

HutpudMKaLua U
obpazoBaHue
HuTpuToB (NO,)
W HuTpatoe (NO,)

Puc. 5. Kpyrosopor a3ora

PasBuBasce B BOJOEMAX, (bHTOHJ'IaHKTOH, BBICIIMC PACTCHUA W YacCTb
6aKTCpI/Iﬁ MOrJIOMAT PACTBOPCHHBIC B BOJAC HUTPATBI U OTHACTU aMMO-
HHMHBIE comH. M3 a3zora 3THX MUHEPAJIbHBIX COCHI/IHCHI/Iﬁ OHHM CO3aarT
OCJIKU CBOUX TeIl. HO]"J'IOIIIaSI OTH 6CJ'IKI/I, Pa3BUBAIOTCA BOAHBIC )KUBOTHBIC.
Ilocme OTMUpaHUA paCTeHI/Iﬁ M JKABOTHBIX OEJIKOBBIE BCIICCTBA HX TCII
JOJIKHBI OBITH MHHCPAIN30BAHbI, TaK KaK PACTCHUA HC MOT'YT UCIIOJIb30BATh
a30T OENIKOBBIX BCIICCTB. MI/IHepaJ'II/BaIII/IH MpOUCXOAUT MMOA BO3,Z[€I7[CTBPICM
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OTIpEeIEICHHBIX TPYIIT MUKPOOOB M MPUBOJIUT K 0OPa30BaHMIO0 aMMHUAYHBIX
COCMHEHUH. DTH COCAMHEHUsI OKUCIAIOTCS IPYTUMHU TPpyHIaMu Oaxrepuit
B COJIM @30THOM KHCIIOTHI M, B CBOIO OY€PEb, CTAHOBSATCS MPUTOIHBIMH IS
MIUTaHKS PacTeHUH. 3HaUMMa M ponb a30T(uKCHpyromux OakTepuii, BoBie-
KaIOINX B KPYTOBOPOT BEIIECTB 3HAYMTEIHLHOE KOJIMIECTBO MOJICKYIISIPHO-
To a3oTa.

Ectp rpymmsl 6akTepuii, KOTOpbIEe BOCCTAaHABIMBAIOT a30THOKHUCIIBIE CO-
JIM, CTOJIb HEOOXOAMMBIC PACTEHHSM, 10 MOJEKYISPHOTO a30Ta, NMPUBOIA,
TaKUM 00pa3oM, K €ro IoTepsM.

A3sorpuxcanus.

[MpoGnema GromOrMIecKoro a30Ta BO3HHUKIIA C PA3BUTHEM 3eMJIe/iebue-
CKOW KyJIBTYpHL. M3/1aBHA M3 IPaKTUYECKOH arpOHOMHUYECKOW IesTebHO-
CTH 4YeNoBeKa ObLTO M3BECTHO, 9TO OOOOBBIE PACTEHUS IMOBHIIAIOT IUIOHO-
pomue nouBsl. Eme B I1I-1 Bekax 10 Hamieit 3pbl 00 3TOM ITHCATN UCCIENO-
Batenn Teodpacrt, Karon, Bappon, [Tnunnit u Beprunmii. IlepBoe HayuHoe
00BsICHEHHE CITIOCOOHOCTH OO0OOBBIX PACTEHWH HAaKaIUIMBATh a30T MPUHAI-
nexut arpoxuMuky JIx. bByccenro (1838). OH ycranoBmiI, 4TO JIONEpHA U
KJIeBep 00OramaroT MoYBY a30TOM, 3€pHOBBIE K€ M KOPHETUIOABI MCTOIIA-
10T. DTH (aKTHI OH CBSI3JI CO CITOCOOHOCTHI0 0O0OBBIX pacTeHHH (PUKCHPO-
BaTh a30T M3 Bo3ayxa. OmHako Byccenro cumran, 4To areHToM (ukcannu
SIBIISIFOTCSL JIUCTHS ©000BOT0 pacteHus. FIMEHHO 3TO HENPaBUIBHOE 3aKIIIO-
yeHne depe3 15 et mpuBeno BycceHro K OTpUIIAHHIO CBOETO OTKPBITHSI.
IToHamoOmirock ele HEeCKOJIBKO JECATHICTHH, MPeXIe YeM yIajloch ycTa-
HOBUTB, YTO MOJIEKYIIAPHBINA a30T 6000BBIE pacTeHHs1 (PUKCHPYIOT TOJIBKO B
CUMOMO03€e ¢ MHUKPOOPTaHM3MAaMH, BBI3BIBAIOIIMMHU OOpa3oBaHHE KITyOEeHB-
KOB Ha MX KOPHSIX.

B nacrosmiee Bpemst u3BecTHO Taroke cBbime 200 pa3IuYHBIX BHIOB
JIPYIUX PAacTeHUH, AT KOTOPBIX CHOCOOHOCTh (PMKCHPOBATH a30T B CHUM-
61o03e ¢ MUKpPOOpraHU3MaMHt, 00pa3yIoINMH KITyOCHBKH Ha KOPHEBOH CHC-
TEME WIM Ha WX JICTHSX, BIOJIHE JIOKa3aHa. BOJBIIMHCTBO M3 HUX OTHO-
CHTCS K JIEPEBBSIM M KyCTapHHUKAM.

CB0OOJHBIA MOJIEKYJISIPHBIN a30T MOT'YT UCIIOJIB30BATH ISl TIOCTPOCHUS
Oemka TONBKO a30TUKCHpyIomue OaKTepud M HEKOTOPHIC BOJOPOCIH.
dukcanusa azora B BOJOEMaX — €IUHCTBEHHBIM €CTECTBEHHBINA HMCTOUYHUK
MONOJHEHNST TOTPEOIIEMOro HACCNSAIOIMMHE HMX OpraHu3MaMy  a3oTa.
B npynax, kpome azoTdukcanuu, moTpeOHOCTHA B a30T€ MOTYT OBITh YAOB-
JIETBOPEHBI BHECEHNEM a30Ta M3BHE (B BHIIE YAOOPCHHUIA).

AzoT(huKcanust OCyIIECTBISIETCS B BOAOEMax ABYMs Ipynmamu OakTe-
PHIA: a3poOHbIMU U AHAIPOOHBIMU.
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W3 a’spoOHBIX OpraHU3MOB OCHOBHBIM a30T()MKCATOPOM SIBIISETCS a30-
Tobakrep. Kpome Toro, B BogoeMax a3oT(UKCAIMs MPOBOANTCS B MEHBLIEH
CTETICHU W JPYTHUMHU BUAAMU OAKTCpHUil: CIUPWILIAMHU, HEKOTOPBIMU IMaJI04-
KaMu Azomonas u ap. V3 anaspoboB azordukcatopom sBisiercst Clostridi-
um Pasteurianum.

Knerkn azorobakrepa mmeroT Ooiblive pasMepsl. B Hadane pa3Butus
OHHU Tano4KoBUAHEIEC (2,7%1,0-2,5 MKM), ¢ BO3pacTOM YKOpPAYHBAKOTCS IO
KOKKOBUAHOW (hOopMBI. YacTo KIETKM COSIMHEHBI B CapIMHOOOpPA3HBIC T1a-
KeTbl. Ha moBEepXHOCTH KIIETOK HMMeEEeTCs TOJICTas CIIM3UCTasl Karcyua.
B 3aBucumoctn ot ycnmoBuil cpenmbl (opma KIETOK a30ToOakTepa MOXKET
MeHsAThes. EcTh pasHble BHABI a30oTo0akTepa. BeTpewaercst B pasHbIX BOJO-
eMax, B TOM 4YHCJIe U B MOPCKOH Boje. Pa3Burne azorobakrepa BO3SMOKHO
TOJIBKO TNPY HAJIWYHH BEIIECTB, KOTOPBIE MOI'YT OBITH HMCIIONB30BaHBI KaK
WCTOYHMKHU yriiepoaa. TakuMu SBISIOTCS pa3HbIE BBIACIEHHS BOJOPOCIEH,
BBICIINX PACTEHHH, MPOIYKTHI PA3JIOKEHHS OTMEPILEH PaCTUTEILHOCTH.

Tax kak 6e3 a30Ta OEIOK MPOTOIIA3MBI IIOCTPOEH OBITH HE MOXKET, TO B
cpene, OeaHON CBS3aHHBIM a30TOM, a30TOOAKTEP YCHICHHO (UKCHPYET MO-
NeKynspHbIN a30T. [Ipy HammumMm B cpene CBA3aHHBIX COECAMHEHMI a30Ta B
JIOCTaTOYHBIX KOJMYECTBAaX a30TOOAKTEpP MOKET MCIIONB30BATH 3TH COCAH-
HEHHS, U TOTJa OH MpeKpamaer (GUKcanuio a3ora. A30Todakrepy HEoOXo-
MBI ocaTel, B UX OTCYTCTBUHM Pa3BHTHE a30TOOAKTEpa HE MPOHCXOJIHT.
A3oTo0akTep HyXIaeTcs B MOHAX KaNbIWsA. B Bogax odeHbh MSITKHX YCIIO-
B JUTS @30TOOAKTepa MeHee OaronpusATHBL, YeM B BOJAX KECTKUX.

A3zotobakTep — a3poOHBIN OpraHM3M, HO MOXKET pa3BUBATHCS B BOJIO-
emax ¢ pasHbIM copepxkanueM O,. He 00T KHCITBIX BOOEMOB.

Azorduxcupyromas (yHKIUS BBISIBICHA Y MHOTHX IpEICTaBUTENCH
pona Closridium — ciopoobpa3sytoriero Mukpo6a. Ero pasmep cocrasisier
2,5%7,5%0,7 mxm. Ho Oorree sHeprudeH a30To0aKTep U B BOAHOW TONIIE, U
TPyHTaX, I/Ie €ro 3HauuTeNbHO Oonbire. C MOTEIICHHEM KOJIMYECTBO €ro
YBEIHYHMBACTCS.

KnocrpuanyMm mHMpoko pacmpocTpaHeH B BOJOEMax W MPEKPacHO pas-
BHBAETCsI JIakKe B HACBIIICHHOW KUCIIOPOAOM BOjE — B cUMOHMO3e ¢ a’spo0-
HBIMHM OPraHU3MaMH — U B IPYHTaX, CO3/1AI0MINX aHAPOOHBIE YCIIOBHSI.

[Tpn BHeCEeHUH pacTUTENHHOM Macchl B BOJOEME B MeCTaX, I/I¢ HA4aJNCh
TIPOLIECCHl pa3pyLICHUs] KJIETYATKH, CKAIUIMBAETCS OTPOMHOE KOJMYECTBO
azoTrobakTepa, HO emie OoJblee KOJIMYECTBO 3/1€Ch OTMEYAeTCs KIOCTPH-
Iuyma.

CroxxHee AelicTBHE a30THBIX yao0peHuid. Hammare aMMOHUIHBIX coneit
JIEWCTBYET 3aTOPMa)KHUBAIOIIIE Ha Pa3BUTHE a30TOOAKTEpa.
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B mpaktuke npyqoBBIX PHIOOBOMHBIX XO3SHCTB MCHOJIB3YIOT IperapaT
«A30TOOAaKTEpPHHY, MPUTOTOBJICHHBIN N3 KJIETOK a30To0aKTepa: IpH BHECE-
HUM B TIPYyA a30TOOAKTep aKTMBHO Pa3MHOXKACTCS Ha TPOAYKTaX pacTu-
TEITBHON MAacChl, TEM CaMbIM BO3PACTaeT KOJIMYECTBO CBS3aHHOTO a30Ta.

AcconaTuBHbIC 230T(PHKCATOPHI.

AcconyaTuBHbIE a30TQHUKCATOPHI, NMPUHAJISKAIINE K Pa3IndHBIM pO-
JaM ¥ BUJAM, UMEIOT MHIUBHAYaJbHbIE OCOOCHHOCTH B aHATOMHUYECKOM
cTpoeHnH, (pu3nonoruy, ONOXUMHUM U, €CTECTBEHHO, B IIPOLECCaxX B3aUMO-
OTHOIIEHHS C pacTeHrneM. PazHooOpas3ue acconmaTHBHBIX B3aMMOOTHOILIIE-
HUHA pacTeHNnH ¢ MUKPOOPraHM3MaMHy OYeHb BEJIMKO. HYacTto MUKpoOHoioru
HE JIeNAlOT Pas3iM4Ms MEXIY acCOIMATUBHBIMH M CBOOOIHOXKHBYLINMH
a30T(hUKCcaTOpaMHu.

OpHakKo accolMaTHBHBIC B3aMMOOTHOIICHHMS KacaloTcs, IPEX/E BCEro,
TaK Ha3bIBAEMBIX PH30C(EPHBIX MHKPOOPTAaHM3MOB, T. €. T€X MHKpOOpra-
HU3MOB, KOTOpBIC XHMBYT Ha IOBEPXHOCTH KOPHEBOHW CHCTEMBI PACTECHHH.
MuKpoObI Kak OBl KOJIOHHU3UPYIOT MOBEPXHOCTh KOPHEBOH cucTeMmsbl. [Ipn
9TOM IPOCMATPHUBAIOTCS YePTHl B3aMMOOTHOIICHNH, HAIIOMHUHAIOLIME B3au-
MOOTHOIIIEHHS C pacTeHHeM CHMOMOTHYECKHX a3oTdukcaropos. Mmerorcs
TE K€ JTAIbl: XeMOTaKCHYECKOE y3HABAHHE, JICKTHH-YIJIEBOAHOE Y3HABAHHE
W 3Talbl YCTAHOBJICHUS IPOYHBIX CBs3ei, 0OyCIOBICHHBIE OOMEHOM Be-
IIECTB, TOJIE3HBIM M PACTEHUIO, H MUKpoopranmsmam. IIpu atom orcyrcr-
BYET 3Tarn 00pa3oBaHus KIIyOCHbKOB.

O¢ddexTrBHOCTD a30THUKCANM ACCONMATHBHONW MHKpOQIIOpoil 1o
CPaBHEHHIO C CHMOMOTHYECKOI HE CTOJIb BEJIMKA, OTHAKO Y aCCOLMATHBHBIX
a30T(MKCATOPOB MMEIOTCSI Ba)KHBIE CBOWCTBA, MO3BOJIIONINE IIOMOYb pac-
TEHHIO B €r0 POCTE M PAa3BUTHH (CHHTE3 (PUTOrOpMOHOB, 3amura OT (HUTO-
MIATOTCHOB, Pa3PyIICHHE TOKCHIECKUX BEIECTB).

W3 umncina Xxopomo u3ydeHHBIX a30T(HHUKCATOPOB BIIEISIIOTCS MUKPOOp-
TaHU3MBI poja azocnupwil. OHM OYEHb MHTEPECHBI, TaK KaK KOJIOHH3HUPY-
10T KOPHU 3J1aKOB ¥ MOT'YT OBITh I0JIE3HBI B TEXHOJIOTUH MX BBIPALINBAHMUS.
Asocnupuinisl, BrepBele BoaeneHHble M. beiiepunkom B 1925 rony B Bune
Spirillum lipoferum Beijerinckii, 0buT BHOBB OTKPHITHI TOKTOpOoM J[k. Jlo-
Oepeitaep B 1976 rony u ¢ Tex nop Oxaromaps ee HHHIUATHBE OBICTPO TO-
nasy B cpepy MHTEHCHBHOTO H3YUCHHSI.

OueHp MHTEPECHBI aCCOLMATHBHBIC B3aUMOOTHOLICHHS CHHE-3€JICHBIX
BOJIOpPOCIIEH C BOJIHBIM HANOPOTHUKOM a30JII0HM, pacTyIdM B BOJE PHCO-
BeIX moyieii BrhetHama, Kuras, MHmone3un. EctecTBeHHO, 4TO OHOIOTUS
9TOTO SIBJICHUSI U OCOOEHHOCTH CaMHX CHHE-3€JICHBIX BOJIOPOCIEH MMEIOT
CBOIO CIeIU(UKY W TPHUBJIEKAIOT K cede BHUMAaHHUE MHOTHUX OHOJIOTOB M
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TEXHOJIOTOB-PUCOBOJOB. I'paHp Mex1y CUMOMO30M M acCOLMATHBHOCTHIO
IIPY aHAJIN3€ MHOTUX a30T(UKCUPYIOMNX Map PacTeHHE — MUKPOOPraHU3M
pa3MbITa.

Munepanusayus opzanu4ecKux a3omHbIX 6eu{ecme.

Munepanuzanyy B IpyAax MOABEPraroTcsl pasHble OpraHHYecKHe a3o-
TUCTBIC BelIecTBa: OCJIKM pPacTUTENBHBIX W JKUBOTHBIX OCTaTKOB, aMHHO-
KUCJIOTHI, pa3Hble OpraHUYecKue ynoOpeHus (pacTHTeNbHas Macca, KOCT-
Hasl, KpOBsiHAsI MyKa W jp.). Pa3jokeHne oTMepIIMX IJIaHKTOHHBIX Opra-
HU3MOB HauMHAETCS B BOJE, & 3aKaHYMBAETCSl HAa TIOBEPXHOCTH I'PYHTA, Ky-
Jla OCelaroT >KMBOTHBIC W PACTHTENBHbIE OCTaTKU. PasiokeHWe NOHHBIX
OpPTraHU3MOB ITPOTEKAET B TPYHTAX, I7I€ OHH OTMHPAIOT.

B mpornecce MuHepannzanuy IPUHAMAIOT y9acTHe pa3Hble MHKpOOpra-
HU3MBI: HECTIOPOHOCHBIE M CIIOPOHOCHBIE NAJOYKH, HEKOTOpBIE KOKKH,
MHUKpPOOAaKTEepUH, AKTHHOMHILETH W IUIeCHEBbIe IpruObl. OmHM pasiararor
OEJIKOBBIE BEIIECTBA B a3POOHBIX YCIIOBHSX, APYrHe — IPH HE3HAUYUTEITLHOM
KOJIMYECTBE KHCIIOPOJA, a TPETbH — B aHA3POOHBIX yCIOBHAX. B aspoOHBIX
YCIOBUSIX MPOILECC pacrafa WAeT OBICTPee M 0 KOHEUHBIX IPOAYKTOB, B
aHadpOOHBIX YCIOBHUAX — HA000POT (MEIUIEHHO M HE JI0 KOHEYHBIX IPOIYK-
TOB).

[Nomasmsroriee KOITMYECTBO MUHEPATM3UPYIONMX Oenkn OaxTepuil BHI-
JIeTIsieT B MPOIIECCE Pa3JIOKEHUS pa3InIHOe KOJIMYECTBO aMmMuaka (ot 1,64
110 46 % OT pa3iaraeMoro OpraHM4ecKOro BEIIECTBa), MOATOMY YHCIO MH-
HepaTM3UpYIOMNX OeNKH OaKTepHil ¢ M3BECTHOW MPHOIMKEHHOCTBIO MO-
JKeT OBITh OTOXKIECTBIICHO C YHUCIIOM aMMOHH(UITMPYIOIIHUX.

W3BecTHO, YTO copepkaHWE MHHEpaNIM3upyoommx Oenkn Oakrtepuii B
HEHM3BECTKYEMBbIX M HeYy/I0OpseMbIX Mpy/ax O4eHb HU3KOE.

Tarxoke ecTh TaHHBIE O TOM, 4TO 4Yepe3 12 JacoB mocie BHECEHUs pacTH-
TENIBHOM Macchl B NPyJ HAaONOAATIOCh YBEIWYEHHE YMCIIa MHUHEPATH3H-
pytomux 6akrepuii 6oxee uem B 700 pas. [lelicTBue MUHEpaIbHBIX ynoOpe-
HUHA Ha KOJIMYECTBO MHUHEPATM3UPYIOUIMX YAOOPEHHH TMPOSBIISETCS TJIaB-
HBIM 00pa3oM yepe3 maHkToH. Eciu naer yBenmuenne GpuToIuIaHKTOHa, TO
COOTBETCTBEHHO YBEIMUMBACTCSI KOJIMYECTBO MHHEPAIM3UPYIOUINX OakTe-
puil.

Humpudgpuxayus.

[Tporecc OKUCIEHHS aMMHaKa B a30THCTYIO M a30THYIO KHCJIOTBI Ha3bl-
Baercs HuTpUukarmeii. [Iporecc HUTpUPHUKALIMK TPUBOJHUT B BOJOEMAX K
00pa30BaHUIO HUTPATOB — COCHUHEHMII a30Ta, HauboIee XOpOLo yCBOsie-
MBIX (UTOIIaHKTOHOM. Hutpuduimpyromue 0akTepuu SBISTIOTCS SIUHCT-
BEHHBIMH C€CTCCTBCHHBIMH IIOIOJHUTEISIME HHTpaTaMH NpynoB. IIpomecc
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HUTpUGUKAINN UMEET, KPOME TOro, 3HadeHHe il MoOwmnmnzanun ¢ocda-
TOB: 0Opa3yemble OaKTEpUSIMH KUCIOTHI JCHCTBYIOT Ha TPYIHOPACTBOPH-
Mble (HOCHOPHOKHUCIBIE CONM, YIydllas, TAKUM 00pa3oM, MATAHUE BOAHBIX
pacrtenwmii (puc. 6).

| MoyeamHa
[ Moyesas kmcaoTO

‘ Paasarawowmwe GakTepum

NH; / AMMMAK l

HutpuTHBIS mnrapuu\
Nitrosomonas

NO, / HATPUT

HutpaTHbie ﬁmz‘rapun\
2 Nitrobacter
| NO5 / HATPAT

o= YACTHHHAS
| CMEHA BOABI

Puc. 6. IIpouecc HUTpUDUKALUK

B Hacrosimee Bpemst erie HeOCTaTOYHO AAHHBIX 110 PACIPOCTPAHEHHIO
HUTPpUGUIUPYIOINX OAKTEPUI B MpyAax pa3HOro THIA, M0 N3MEHEHHIO MX
YHCIEHHOCTH W SHEPTUHU UX KU3HEAEATEIHHOCTH NPH Pa3HbIX yIOOpEHHX.

OKucIeHHe aMMOHHMHHBIX COJIEH B a30THYIO KHCJIOTY NPOWCXOAWT B
UTOTE ITOCIIEAO0BATEIEHOTO JEHCTBHA ABYX IpymIl OakTepuil ¥ MPOTEKaeT B
nBe (a3pl: BHAYase I0J BO3/ACHCTBHEM HUTPUGUIMPYIONNX OakTepuit
1-# (a3pl aMMOHHIHBIE COTA OKHUCISIOTCS B a30TUCTYIO KUCIIOTY, a 3aTeM
HUTpUHUIUpYIomHe OakTepun 2-i (Gas3pl MEpeBOAAT A30TUCTYIO KUCIIOTY B
A30THYIO.

Mukpob 1-# da3er — Nitrosomonus — KOpoTKasi, OecriopoBasi MajouKa,
OIm3Kast K KOKKY.

Muxpo0 2-#t ¢a3sl — Nitrobacter.
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Hurtpndunnpyronye 6akrepun-aBTOTpo(bl YCBaMBAIOT YITICKUCIOTY U
MUHEpaJbHble conmi. Ha xox HUTpuuKamy BIUSET HaJIW4YME OpraHuye-
CKMX BemlecTB (mmima amMMoHH(pUKaropaMm), TemIiieparypa (HOBBILICHHE
TEMITEpaTyphl YBEINUUBACT UX KOJTUIECTBO).

Hurtpnpuunpyroniie 6akrepin — Bce o0IMraTHble adpoObl, HE 00pasy-
IOT CIIOP.

Henumpugpuxayus.

OTOT Hpolece BOCCTAHOBIICHUS! HUTPATOB W HUTPHUTOB JI0 MOJIEKYISIpP-
HOTO a30Ta UMEET /I MPOAYKTHBHOCTH TPYJOB OTPUIATEIBHOE 3HAUCHHE.
Ipu pa3BuTHHN Nporiecca NSHUTPU(UKAIMNA HUTPATHI, CTOIb HEOOXOIUMBIE
pacTeHusIM, 10 00pa3HOMY BBIPXKEHHIO BUAHOTO PYCCKOr0 MHUKpOOMOIora
B. JI. OmensHCKOTO, «ITycKaloTcst Ha BeTepy. JleHnTpudukanmio (Ipsmyro)
OCYIIECTBISIIOT OaKTEpPHN — MaJOYKOBHIHBIE, OOBIYHO ITOBIKHBIE, Pa3HBIX
pa3MepoB (IITh BUIOB).

Bornpmiast yacTe M3y4eHHBIX BOAHBIX ACHUTPUGHIUPYIOMIX OaKTepHi —
(axynpTaTUBHBIE aHA’poObl. ClleoBaTeNBHO, VI Tpoliecca MPeNnodTH-
TeNIbHEE aHAPOOHBIE YCIOBHSL.

B aBroTpodHBIX 03epax mccienoBaTeny HacuMThIBaIM 6—10 ThIC. Kie-
TOK neHnTpuduImpyomux Oakrepuii B 1 MiaH. B TO ke Bpems B HEeymo0-
PSBIIUXCS TPYZAAX CO MISIIOYHON cperoi, OeMHBIX HUTpaTaMH, COAECP)KaHuE
neHuTpuduimpytomunx 6akrepuii mamoe — 0,2-10 Teic. B 1 M. B mpynax
CEBEPHBIX PAHOHOB KOJWYECTBO ICHUTPUPUIMPYIOMMX OaKTepHil TOXe
HeBennko — oT | mo 10 maa. B 1 M. B rpyHTax BOJOEMOB HX, KOHEYHO,
6omnpie — ot 40 ThIC. 10 1 MTH. B 1 T BIa)kKHOTO TpyHTA.

[Tpu 3arpyske B Ipy/1 pacTUTEIBHOW MacChl KOJIMUECTBO JICHUTPUPHIIN-
pytomux OakTepuii pe3ko yBENIWYMBAaeTCs. TakuM o0pa3oM, NpU pacTH-
TETPHOM YJOOpPEHMH KaKas-TO YacThb a30Ta TEpsCTCS M3-3a YCHICHHS Je-
HuTpudukannu. Ho ycunenne mponecca HE TaKOBO, YTOOBI IMOTEPH a30Ta
MOTJIN OBITh 3HAUYUTEILHBIMHU.

Ycunenne aeHUTpUUKAINN HAOIIOACTCS U IPH BHECCHUH HABO3A.

ITpu BHecennu (ochOPHBIX M TaXKE a30THBIX MUHEPAIBHBIX yI00pEHUH
HE OTMEUAeTCs PE3K0e yCHIICHHUE NCHUTPUPHUKAIUH. TONBKO B I0XKHBIX MPY-
Jlax BHECEHHE CEJUTPBI JaeT MpupocT AeHUTpuukanmu. KomOnHMpoBaH-
HBIC MUHEpaJIbHBIC YIOOPEHHS HE YCHIMBAIOT ICHUTPUPHUKALIHIO.

JennTpudukanus B ycTaHoBKe 3aMKHyToro tuna (¥Y3B).

Iaccusnas oenumpuguxayus 6 Y3B — 310 neHUTpUUKALUS, MpoTe-
Karommas B OEIHOM KHCIOPOZOM cpeie B IPUCYTCTBHM OKHCIISIEMOTO yTiie-
poma W HEOPraHWYECKHX a30TCOAEPIKAIINX BemecTB. MOXXHO IMpeIono-
JKUTh, YTO TAKHWE YCIOBHUS OIPaHUYIMBAIOTCS CHENU(UICCKUMU MUKPOCHTA-
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MH, KOTOpBIE CYyHIECTBYIOT B OompmmHcTBe Y3B. B mccnemoBarenbckoit
paboTe ¢ MCcHoNb30BaHNEM KaleabHOro onodmisTpa IeHUTPUHUKALUS OT-
MEUeHa B OTIENbHBIX 30HaX OmoruieHKH. [1o JaHHBIM MUKPOJATYMKOB 3Ta
aKTUBHOCTH HaOmromaercs Ha rimyoune 0,2—0,3 MM HaJ TOBEPXHOCTHIO OMO-
IUIeHKH. ['yOuHa 30HBI AEHUTpUUKAIMN JUKTYETCsI KOHIIGHTpaluei pac-
TBOPEHHOT'O KHCJIOPOJa M JOCTYIHOCTBIO OPTaHUYECKOW MaTepuu. AMMO-
HUH CHIDKAET CKOPOCTh YCBOGHHSI HUTpATa M IMOBBIIIAET €r0 JOCTYITHOCTb
Juts AeHuTpuuKanuy. KormdecTBeHHOMY pacueTy IpOTeKaHus! TaCCHBHON
JNEHUTpU(UKAIMK B PEIMPKYISIIHOHHBIX CHCTEMax IOCBSAILIEHO Maslo HC-
CJIEIOBATENECKUX paboT. DTOT MpoIlecc OLEHMBAICS Ha OCHOBE OallaHca
Macc ¥ M30TOIOB OCHOBHOT'O IyJia a30TCOACP)KAIINX COSTUHEHMH, W IS
KYJIBTYPBI KpacHOTO TopObLIA (Sciaenops ocellatus) B Y3B cHwxkan conep-
’kaHre azota Ha 9-21 %. /laHHBIE MOAKPEMINCH MUCCICAOBAHUSIMH MOp-
CKOW CHCTEMBI 1T0 BBIPAIMBAHUIO KPEBETOK, B KOTOPOH, MCIIONB3Yys Macc-
CIIEKTPOMETP ¢ MEMOpPaHHBIM BBOIOM MPOOBI, OBIJIO OTMEUEHO CYIIECTBEH-
HOE CHIDKEHHE HHUTpaTa B cyOcTparte HHUTpuHUIMpyIomero ¢GuisTpa u
0Ca/Ike Ha BBIXO/IE M3 CHCTEMBI. JOMOoNMHUTENbHBIE CBUIETENBCTBA TOTO, YTO
cyOctpaT HUTpHHUIMpPYIOmero GuIbTpa obagaeT ASHUTPU(YUKAITMOHHBIM
MIOTEHITNAJIOM, TONYYeHbI IPH M3Y4EeHHH OMOPEaKTopa ¢ MOABMXHBIM CJIO-
eM B Y3B, rze BrIpammBacs 30J0THCTRIA criap (Sparus aurata).

Huoyyuposannas (8vizéannasn) oenumpugurxayus 8 npecHo8oonol Y3B.
W3ydyenne peakTopoB JAHHOTO THMA CcTapToBago B I'epmanmu. Meske
BKJIIOUMJI pe3epByap C aKTHBHBIM MIIOM B 3KCHEepHUMEHTaIbHYI0 Y3B mis
BBIpaIBaHUs 0OBIKHOBEHHOTO Kapma (Cyprinus carpio). Ilo3nHee psin uc-
cIleioBaTenel co3aaBaiy MoI00HBIE CHCTEMBI C 100aBIeHneM win 0e3 1o-
0aBieHMs] BHEITHUX UCTOYHHUKOB yIJIeposa. AKTHBHOCTD JACHUTPUPUKALINN
B KOJIOHHAaX C HEITOJBIDKHBIM CJIIOEM HAIOJHMTENS M3ydanach B paborax
Abeysinghe (1996) u Suzuki (2003). B kauecTBe HCTOYHHKA YIJIEpPOa OHU
BHOCHJIM METaHOI. JleHuTpr(uKanus ¢ BOBICUYCHUEM TONBKO SH/IOTCHHBIX
HCTOYHMKOB yIJIEpOJa paccMaTpHBaIach B MpecHOoBOIHON Y3B ¢ Thsamms-
Mmu (Shnel et al.,, 2002). B 3Tux mccienoBaHUAX YITIEPOIMCTHIC BEILIECTBA
BBIJICISUTUCH NIPU PACIajie YHIAOTEHHBIX YITIEPOACOACPKAIINX COSINHEHUH
W BBICTYNAJIHM «TOIUIMBOM» Ha JTale ACHUTPU(PHKAINM B AHOKCHUYECKHX
YCIIOBUSIX B OacceiiHe ISl IEpErHuBaHMs ¥ PEaKTOPE C MCEBI00KIKEHHBIM
cioeM. BO3MOXKHOCTh MCITONIB30BaHMS SHIAOTEHHON (hepMeHTaluu ¢ odpa-
30BaHMEM HCTOYHHKOB YyIiepoja i AeHuTpudukanuu B Y3B Taxke pac-
cMmatpuBanack Phillips (1998).

Huoyyuposannas Oenumpuduxayusi 8 MOPCKUX PEYUPKYIAYUOHHBIX
cucmemax. llnonepckue pabOTBI ¢ MOPCKMMH 3aMKHYTBIMH CHCTEMaMH,
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TIpeHa3HaYeHHBIMHY JUTSl KYJIBTHBHPOBAHUS JIOCOCS, TpoBoAMIMCh Meade ¢
koiuteramu (Meade, 1973; Meade and Kenworthy, 1974). Y nanenue Hurpa-
Ta B 3TUX cucreMax m3ydaiochk Balderston u Sieburth. ABropsr ncmomns3o-
BaJIM HKCIICPUMEHTAJIbHBIC KOJIOHHBI C HETIO/BIKHBIM HAIOIHUTENEM, TH-
TaeMbIM MeTaHoJoM. CrnmH-odd cHCTEMBI YCIICIIHO HCIIONIB30BAINCh B
Mopckux Y3B mist BelpamBanus rojoBoHorux Moutockos (Whitson et al.,
1993; Lee et al., 2000). PeakTopsl ¢ HENOJBMKHBIM HAIIOTHUTEIEM, ITHATAC-
MBI€ PA3JIMYHBIMU BHEIIHUMH WMCTOYHHKAMH YTIIEpOJa, M3y4aluch MHOTH-
MU HCCIIETOBATENISIMH C BOBJICUCHHEM MHOTHX MOpPCKMX OpraHusmoB. ITu-
TaeMble KpaxMaJoM OWOPEaKTOphl M ACHUTPU(UKAIMN C TIOABMKHBIM
HAIlOJIHATENIEM NPHMEHSUINCh B KYJIBTHBHUPOBAHHUM 30JIOTHCTOTO CIIapa
(Sparus aurata) (Morrison et al., 2004). KpymHbie y3mbl 11 1eHUTpUdHKa-
IINM B TEUCHHE HECKOJIBKUX JIET YCIENIHO 00padaThIBarOT BOAY OOIIECTBEH-
HBIX aKkBapryMoB B mTate Hpio-/Ixepcn (06mmii 00beM — 2,9 MITH. JINTPOB)
n Living Seas B nearpe EPCOT Bo ®nopune (obmmii o6beM — 23 MIIH.
uTpoB). JleHuTpuUKanys B 3TUX CHCTEMax OCYHIECTBIISETCS MOABOIHBIM
pPEaKTOPOM M PEaKTOPOM C TCEBIOOXKIKCHHBIM CIOEM M HHIYIHPYETCS
BHeceHrneM Metanona (Grguric and Coston, 1998; Grguric et al., 2000). Lle-
71ec000pa3HOCTh BHEAPEHNUS IEHUTPU(HUKALNK B MOpCcKyto Y 3B mponemon-
CTpHpOBaHa Ha KyJBType 3oioTHcToro crmapa. OHa mporekana B OacceiiHe
JUIS TIEPETHUBAHUS M PEAKTOPE C ICEBIOOKIKEHHBIM CJIOEM TOJIBKO Ha JH-
JIOreHHbIX uctouHnkax yriepona (Gelfand et al., 2003). Y nanenne Hutpara
IIPY 3TOM TIPOMCXOIMIIO T€TepOTPO(GHBIMU M aBTOTPOGHBIMH JICHUTPHDH-
IUPYIOIUME OakTepusMu. XUMUYECKHH aHalu3 IPEBPAIlCHHs Cepbl U
MUKpPOOHOJIOTHYECKNH aHaan3 OaKTepHaIbHBIX MOMYJSAIHUN MTOKa3aiH, YTO
cynbhua, oOpa3ylomuiics MpyU PeAyKIUN CynbdaTa B aHa3pPOOHBIX YACTAX
OacceliHa 17151 IEpETHUBAHNS, BHOBb OKUCIISIETCS] aBTOTPO(HBIMHU IECHUTPH-
¢unupyrommmu OakTepusaMu. IloTepn IENOYHOCTH Ha 3Tane HUTpUHUKa-
MM TIOJIHOCTBIO BOCIHOJNHSUINCH Ha JTale aHOKCHYECKOH 00paboTKH
(Gelfand et al., 2003). CpaBautensno HemaBHo Tal n Schreier (2004) gosmo-
JKWJTH 00 yIaJieHWM HUTpaTa aBTOTPO(GHBIMH JCHUTPU(HUKATOPaMHU Ha BOC-
CTaHOBJIGHHBIX COEAMHEHMsX cepbl. [Ipum 3TOM skcnepuMmeHTanbHas Y3B
NpeHa3Havyanach U KyJIbTHUBHPOBAHMS 30JI0THCTOTO CIIapa.

OKHCIIeHHEe OpPraHMYecKoro yriiepoga M JAOHOpa JIEKTPOHOB M IIOCTE-
JyIoIasi peayKus HATpaTa J0 MOJEKYJSIPHOTO a30Ta MOTPEONIseT OKOJIo
70 % Bceit aHEPTUH, TTOTYIEHHOH OT KUCIOPO/a KaK KOHEYHOI'O aKIENTopa
JIEKTPOHOB. BBICOKasi CKOPOCTh yIajeHust HUTpaTa 00eceYnBaCTCS STHMHI
SHepreTudecKu 3()(PEeKTUBHBIMU TpoIieccaMi B OIarompusATHBIX YCIIOBHSX.
Kak otmeuanoce panee, nHpopmarms o aeHuTpudukanun B Y3B kpaiine
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CKy/IHa, @ CKOPOCTH YIQJICHUS! HUTPATa B PEaKTOpax M3y4alvcCh JIMIIb B He-
CKOJIBKUX HCcieoBaHusIX. HekoTopble paboThl MPEAOCTaBWIN JOCTAaTOYHO
nH(popManuy A pacueTa 3TOH CKOPOCTH, IPYrHe, HAlpOTHB, HEAOCTATOU-
HO. 3HauYWTENbHBIC PA3INYMs 3HAYCHWH, BEPOSITHO, BBI3BAHBI PA3IHUMSIMHU
OTIepaIMOHHBIX IapaMeTpOB, KOH(HIYypalyed CHUCTEMBI, THIIOM JOHOpa
JJIEKTPOHOB, CTENEHBIO BOCCTAHOBJIEHUS COEIUHEHHI PEaKTOPOB, KOHIEH-
Tpalye HUTpaTa B MOCTYIAlOMIeH Boje. Mexay cucteMamy, B KOTOPBIX JULs
MUTaHAS ACHUTPU(HUKALNHA BHOCHINCH BHEIIHHE HWCTOYHHKH Yriepojaa, U
CHCTEMaMH, B KOTOPBIX HCIOJIB30BAINCH TOJBKO JHIOTCHHBIC MCTOYHHKH,
He ObUI0 0OHApPY)KEHO pa3INYnil CKOPOCTH MPOTEKAHHS TaHHOTO IpOIIecca.
Kpome Toro, HeT CyIiecTBEHHBIX Pa3iH4Nid B paboTe peakTOpoB B IPECHO-
BOJJHOW M MOPCKOH cHcTeMax. Ba)kHO OTMETHTB, OHAKO, YTO M3-32 pas3iiu-
YU ONEpalMOHHBIX MAapaMeTpPoB 3THUX CHCTEM TaKHe CPAaBHEHHS CIIOKHO
peanuzyemsl.

Kene3odakTepuu.

B n3yuenne xenezobakTepuii, Kak 1 HUTPUDUIUPYIOIUX U cepodaKTe-
puid, orpomusIit BKinag BHec C. H. Bunorpaacknit. OH OTKpBIT XUMN3M Oak-
TEpHUH, 4TO SBWIOCH BennyailimumM oTkpeitueM XIX Beka.

B Bomoemax, conep:kamux B pacTBOPE COCAMHEHHs XKEIe3a, JKUBYT H
pa3BHUBarOTCs JKene3obakTepur. [loaToMy B Takmx BojgoeMax Ha JTHE Ha-
OJroat0TCs OCAIKHU [IBETA PHKABUHMHBI.

JKene306aKTepuH KaTaTMTHUECKH YCKOPSIOT okucinernne Fe” u Fe’ u Bel-
3BIBAOT BBITIAJICHIE B OCAJJOK THIPOOKHCH JKENe3a.

Kenezobakrepun paszBuBatoTcs ¢ coxepkanuem Fe ot 0,2-0,3 mo
10-30 mr/n. XKenezobakTepru pa3BUBAIOTCS JKE TaM, TAC JKele30 He 0OHa-
PY)XHBaeTcs B BOJAE METOJaMH XHUMHUYECKOro aHaimza. JKeme3om OoraTel
TPYHTHI, U TIPH 3aWICHUH TPYHTOB BOJOEMOB Ha JTHE MIYT MPOIECCHl MHUHE-
paM3any OPraHMYECKUX COCIMHEHUH ¢ BBIIEICHUEM YIJIEKHCIOTH M CEpo-
Bozopoaa. CepoBoIOpO BOCCTAHABIMBAET OKUCIECHUS (OpMBI kemesa. YT-
JICKHCIIOTA PacTBOPSIET 3TH BoccTaHOBIeHNs. CoeTMHEHUS JKerne3a 00pasyroT
OmKOpOaHAT 3aKKCH JKele3a, a OH YKe IMOTPEOIIACTCS JKeIe300aKTePHsIMU.

JKenezobakrepun BEepTUKAIFHO NEPEMEINAIOTCS B BOJOEME: HOUBIO — KO
JIHY, T/I€ MHOTO 3aKHCH JKeJe3a, JHEM — K BEpXY, TJie TeIuiee 1 OOomblle KH-
cnopona. s sxkene3obakrepuil BaxkHa peakiyist Boabl. [lemounast peakuus
HE IPUTOJHA JUIS JKeJe300aKkTepuid, UM HyXeH kuciopon. [lo mopdonorn-
YECKUM TIPU3HAKaM >KeJIe300aKTEepHN OTHOCSTCS K JIBYM IOpPSAKAM: OJIH-
HOYHEIE M HUTYAThIe (ImuHa 10 500 M, a [MHA Ha 00pa3yeMBIX UMH JKeJe-
3UCTHIX PyTisipax o 1 cm).
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ITo Mepe crapeHus U YIIIOTHEHUs! QYTIASIPOB HUTH B HUX IIEPEABHUIAIOT-
Csl ¥ MOTYT ITIOKMHYTh CcTapble QYTIsphl M HadaTh BBIAEIATH HOBBIE. HuTn
CBOOO/IHOIIIABAIOMINE, XOPOIIO KPEIATCs K IJIAaCTHHKAaM oOpacTaHusl.

Bropoii Buz xene3zobakrepuii 1aer 6oiee KOpOTKHE HUTH ¢ Oolee Ko-
POTKMMU QYTISIpaMHU.

JKene3zobakrepun 4acTo censrcss Ha IMOBEPXHOCTH HUTYATBIX BOZOPOC-
neid. EcTe onmHOKIETOUHBIE pacTeHus keiezobakTepuit 0000BHIHON WiIn
MTAJIOYKOBUIHON (hOpMBI M KOKKOBBIEe. OHM Ha pacTEeHHsAX O0pas3yloT pika-
BbIH HauleT. JKene300akTeprn MOTYT HPHKPEIUIITECS K TOJIOBE, skabpam U B
TIOJIOCTH PTa MOJIOAW PHIOBI, BBI3BIBAS MEXAHWUCCKHE Pa3lpa’keHUs] KOXH,
KOTOpBIE MOT'YT ITPUBECTH K THOETH MaJIbKOB.

[Tpomecc pymooOpazoBaHus >KENE30MapraHIEBbIX Py NPOUCXOIUT B
o3epax, MOpsIX, OkeaHax. Pyqa HaxoanTcs B BUIE HAIETOB, KOHKPELIHH.

MUuKpoopranu3Mbl, 00pa3ylolue B HiIax BOJOEMOB >Kelle30MapraHIle-
Bble KOHKpEUWH, pa3sHooOpasHbl. Jlydile n3ydeH BHJ MapraHIEBOOKHC-
JSIOMMX — MHUKPOO METaJUIOTeHWYM, MMEIONMi BHJ maydykoB 10—-15 mm.
OHH TIOTTIOMIAOT M3 BOABI 3aKMCh MapraHiia, OKHUCISIOT €€ M B BUJIE YEXJIH-
Ka OTKJIQJBIBAIOTCSI BOKPYT HUTH. B 00pa3oBaHmM KOHKpEIHi MPUHUMAIOT
ydJacTue *ene300aKTepuy THIA MEeNTOTPUKC U TAINOHEIUT (MUKOTIIIa3MBbl).

HyXHO OTMETHTB, YTO B MEITKOBOJHBIX yJacTKaxX BOJOEMOB (DMIBTPATHI
poMIBTPOBEIBAIOT (BBIEJAIOT OAKTEpHM) ITOTHOCTBIO BECh 0OBEM BOBI
BOZIOEMA 32 HECKOIIBKO CYTOK.

Bompr rmybokoro okeana mpo(UIBTPOBBIBAIOTCS >KUBOTHBIMH TIOJTHO-
cThio 3a 4-5 ner. A ¢examumu QUIBTPATOB OCAXKTAIOTCS HAa KOHKPEIUH U
MIOCTOSTHHO KOHIIEHTPUPYIOT Py1000pa3yIoIne MaTepHarbl.

Kpyrosopor cepsl.

KpyroBopor cepsl B BooeMax OCYIIECTBIISIETCS B OCHOBHOM OaKTepusi-
Mu. B mporecce kpyroBopora cepa o0pasyeT cepOBOIOPOA, KOTOPHIH cO
MHOTUMH METaJUlaMH 00pa3yeT HepacTBOPUMEBIE COSTUHEHHS, T. €. (hopMu-
PYIOTCS IOHHBIE OCAaJIKH U B IIEJIOM OCaJ04HbIe TTOpobl. OCHOBHBIM HCTOY-
HUKOM 00pa30BaHMs CEpPOBOIOPOJa B BOJOEMAX SIBJISETCS POLIECC BOCCTa-
HOBJIEHUS CyNIb()aToB Cyab(aTpeayUPYIOIUMI OakTepusMu. OTH aHa-
9poOHBIC OAKTEPHH UCTIIOIB3YIOT KHCIOPOI CYAb(PaTOB IS ABIXAHUS, BBIJIC-
st H,S. Tlporecc uper B rpyHTax, TA€ €CTh JOCTATOYHO OPraHHYECKOro
BEILIECTBA, aHA3POOHBIE YCIOBUS U TP 3aMEAJICHHOM BotooOMene. Pe3yib-
TaT MPOIIECCa — 3TO YEPHBII HBET TOJNIIN O3EPHBIX MIIOB, BEI3BAHHBINA 00pa-
30BaHMEM Cynb(uaa xenesa.

[pouncxonsmuii B TpyHTaX miporiecc ocaxkaeaus H,S B Bume cynbdumon
JKeJle3a M JIaXKe KaJlbIMS CHIDKAET €ro TOKCHYHOCTh W CBSI3BIBAET B COCTaB
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ocazikoB. Hanmuane takoro 3amaca cyab(QHI0B B TpPyHTE BCET/1a IPEACTABIS-
eT co0oil yrpo3y Juis KHCIIOPOAHOTO peXHuMa BojoeMa U ero (ayHsl. M3me-
HeHue pH rpyHTa B KHCIYIO CTOPOHY, HAaIpUMeEp, O/ BIMSHUEM HaKOILIe-
uus CO, mpu pacriajie ocTaTKOB (PUTOIUIAHKTOHA IOCIIE €r0 «IBETCHUS,
MIPUBOJMT K Pa3jIOKeHUIO CyITb()HUAOB M MOSBIEHHIO cBoOomHOro H,S B
TpyHTE W IPHUIOHHOM cioe. Bo3HUKarOT JieTHHE «3aMopbD» pbIObl. H,S B
BOJIOEMAX HAKAIUIMBACTCS B WMTOTE AEATEIBHOCTH JIBYX TPYHIT OaKkTepwii:
THWJIOCTHBIX, BhIIEIstomux H,S mpu pasiokeHnn OETKOBBIX BEUIECTB, U
cynb(haTpeTyIUpYyOIINX, BOCCTAHABINBAIONINX CYIb(aTs BOABI 1 Hia. JT1a
rpymnrma Hanbosee 3HaYUTelIbHA.

K 1-i rpynme OTHOCSATCS THHJIOCTHBIE MHKPOOPraHM3MBI, 2-U TpyImIe
NIPUHAJJISKUT OCHOBHAS POJIb B HAKOIUIEHUH cepoBoopona B UepHoM Mo-
pe (94-96 % ot Bcero cepoBomoposa). M B MpecHOBOAHBIX BojOeMaxX Oak-
TEpUH 3TOU T'PYIIIH BBI3BIBAIOT PE3KOE U3MEHEHHE Ta30BOI0 COCTaBa B BO-
JIoeMax.

CymbshaTtpenyupyomme 0aKTepruu MPEICTaBIIOT COOON IMOBIKHBIC
BuOpHOHBI pazmepoM 2,0%4,0x0,7-0,9 MkMm. Brinensemsiii OaktepusMu
CepoBOJIOPO/I BCTYIAET BO B3aMOJICHCTBHE C coeanHeHneM Fe, BBUIy uero
KOJIOHMH 3THX OakTepuil mprHoOpeTaroT YepHYI0 OKPAacKy M Cpenla BOKpPYT
mddy3ao uepreer. [TosToMy Ui B BoJoeMax TONHX YepHBIA. B npecHoBox-
HBIX BOZIOEMax Cyab(aTpeaylupyrone 0akTepu HaXOAATCS IpenMyIle-
CTBEHHO B JOHHBIX OTJIOXEHHSX. [IpUTOK Cynb(haToB M OpraHHYECKHX Be-
IIECTB B TaKMX BOJOEMax PE3KO IOBHIMIAET KOJIWYECTBO CyibdaTpemyim-
pytomux OakTepuil (CTOYHBIE BOABI CYNb(ATIEIUTIONO3HBIX 3aB0os10B). Oco-
OeHHO ycwimBaercst aecyib(aTH3anys NP 3aJUTHH TOYB C HETPOHYTHIM
TPaBSHBIM MOKPOBOM. B 3TOM citydae MoxkeT ObITH Ooiee Wiy MEHee JUIH-
TENFHOE HAPYLIEHHE HOPMATBHOTO KHCIOPOIHOTO peXnuma. BoccranoBnenue
Cynb(haToB — IPO3HOE CIIEICTBHE IBTPOPUKALINK 03€P ¥ MOPCKUX JIaryH. DB~
TpoduKanust — BO3pacTaHWE €CTECTBEHHOM MPOAYKTHBHOCTH BOJOEMOB MO
BIMSIHHEM cOpoca B HUX OBITOBBIX M MPOMBIIIIEHHBIX CTOYHBIX BOA. Bospac-
TaHWE 3amaca OMOTEHOB B BOJOEMAax BbI3BIBACT YCHWIICHHWE Pa3BUTHS (PUTO-
IUTAHKTOHA (IBETEHHE BOIBI). Yamie 3TH BOAOPOCIH HECHEHOOHHBI VIS 300-
IUTAHKTOHA ¥ HE BKJIIOYAIOTCS MPSMO B NIHMIIEBYIO IIETIb, 4, OCTETIEHHO pa3iia-
Trasich, OCEIAIOT HA JTHO U MOPTST KAYECTBO BOBL

B Bonmoemax, rae uaer Beiaenenue H,S, mosistorcst 6akTepun, okuc-
JSIFOIIME STOT SIOBUTHIN ra3: cepobakrepuu u THoOakTepuu. [Ipu pacmazne
H,S nakamnmBaercs cepa BHYTpH cepoOakTepuil B BHJE 3alacHOTO IMHTa-
TeNbHOTO BemecTBa. [Ipn ymensinennn coaepxanust H,S B Boge cepa mo-
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KET OKHCIIITHCS JIANbIle IO CEPHOM KHUCIIOTHI, 3aT€M KHCIIOTa TYT K€ CBS-
3BIBACTCS OCHOBaHUSIMH.

CepobaxTeprn OBIBAIOT ABYX TPYIIIL: Oecysemmubvle N nypHypHbIe.

BecuBernble — HUTYaThIE cepoOakTepun (UTMHOHK 10 | MM), UMEroTCS
ofHOKIIeTOuHbIe. [lyprypHBIE MpeacTaBieHbl OONBIINM BHAOBBIM Pa3HOO00-
pasueM. Jlyumie pasBuBarorcst Ha cBery. CIOM MypHypHBIX OakTepuid pas-
JIEIITIOT BOIOEM Ha CIIOW: HIOKHUHN — ¢ HyS 1 BepXHUiT — CBOOOIHEIN OT He-
ro.

Mpounecc moduamsamuu pocdopa.

®ochop B BomoeMax ObIBa€T B HUYTOXKHO MAJIBIX KOHIICHTPALMSX, YTO
cep)kuBaeT pasBuTHe GpuTo- u OakTepHoIIaHKTOHA. [locie 3anoHeHus BO-
JIOM TIpyAoB, TO HEOOINBIIOE KomudecTBO (hocdopa, KoTopoe UMeeTcsi 00bId-
HO, MCUEPIBIBAETCS (PUTOIUIAHKTOHOM M JOHHBIMH PAcCTCHHUSMH, YTO MPUBO-
it K P-Hemocratounoctu. Ho ¢ocdopHbie coequHeHus], BHECEHHBIE IO BO-
Jie, OBICTPO TOTJIOMIAIOTCS TPYHTOM, CBS3BIBASICH TaM OKHCIIAMH AJIFOMUHHS U
JKeJie3a B He pacTBOPUMBIE B BOJIE COelMHEHMs. Taioke NMpH BHECEHHH Opra-
HUYECKUX Y0OpeHHH B BOZOEM M NMPH OTMHUPAHWHU PACTUTEIBHBIX U )KHUBOT-
HBIX OpraHu3MoB (ochop MX TKaHEeH NOIKEH OCBOOOTUTHCS, YTOOBI BCTY-
IIUTH B KPYTOBOPOT BeIIecTB. [y HEpacTBOPUMBIX COSANHEHHUH M OCBOOOXK-
neHust hocdopa U3 OTMEPIINX OCTATKOB UMEIOTCSI TPYIIIIBI MUKPOOOB:

- Tpynma — pacTBOPSIIOT HEPaCTBOPHMbIE MHUHEPAIbHBIE COETUHEHUS
hocdopa;

2-51 TpyIma — 0cBo00Xk 10T (hocdop U3 OPraHNIECKOTrO COSAUHEHNS.

PacTBOpsITE HEpacTBOpPUMBIE MUHEPAJIBHBIE COeIMHEHHs (ocdopa crio-
COOHBI HUTPUPHUIUPYIOUINE U THOOAKTEPUH, B PE3yJabTaTe Yero o0pasyroT-
Cs1 KHCJIOTHI.

KommaectBo docdopHbIX OakTepui BOABI U TPYHTOB 3aBUCHT OT yI00-
PEHUI W MOXET IOCTHIaTh AECATKH ThICAY. MHKpOOBI, OTIICTUIIONINE
¢ocdop OoT OpraHMUECKUX COENMHEHHH, 6ojlee MHOTOUUCICHHBI (HECIIopo-
HOCHBIE ¥ CHOPOHOCHBIE MAIIOYKH X HEKOTOPBIE IPOKIKEBBIC TPHOBI).

BHecenne pacTHTEIbHOM Macchl YBETMYMBAET KOJIMYECTBO TAKUX MHUK-
po6oB. OcBoOoxneHHbIE OakTepussMu (GocdaTsl OBICTPO MOTIOIMAIOTCS
IUTAHKTOHHBIMH BOJOPOCIISIMH JJIsI CBOETO pa3BuThs. BHecennsie docdop-
COZIepKalliie MHHEpalbHbIe yTOOpEHHS BO3IACHCTBYIOT Ha 00€ TPYIIIBI
¢dochopHBIX MUKPOOOB: B 1-if rpymiie pe3ko BO3pacTaeT X KOIUIECTBO; B
2-ii TpynIe yBEIMYMBACTCS KOJMYECTBEHHO BCIIEI 3a JIYYIIUM pPa3BUTHEM
U 3aTeM OOMJIBHBIM OTMHpaHHeM (uToIuIaHKTOHA. MieT BTopu4HOE yBenu-
yeHne conepxkanus (ocharoB B BomoeMax. OHH ONATH MOTIOMAIOTCS BO-
JIOPOCIISIMHU, B KPYT'OBOPOT TTPOIOIDKACTCSL.
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Yno0penne u i1 nNpyaoB.

B npyny ynoOpeHusi AEHCTBYIOT HECKOJIBKO MHA4Ye, YeM B Ha3E€MHOM
OWOIICHO3e: MEHBIIAs YaCTh BHOCUMBIX BELICCTB HCIOJNB3YETCS BBICHIMMHU
pacTeHHsIMH, a OOMNbIIasi, Momajgas B TOJILY BOABI, MOTpelisercs Oakre-
pPHSAMH ¥ BOJOPOCISIMU. 33 CYET MHTCHCUBHOTO Pa3BUTHA OakTepuid u Gu-
TOIUIAHKTOHA MPOMCXOUT MACCOBOC YBEIIHMYCHHE 300IUIAHKTOHA M OSHTOCA,
CITY)KAIlUX OCHOBHBIM KOPMOM DBIO, T. €. NHIIEBAs Lelb B BOXOESME 3HAYH-
TENBHO JUTMHHEE, YeM B Ha3eMHOM OHOLICHO3e, H yIOOpeHus B Heil meiict-
BYIOT B IIEpBYIO odepeib Ha Oakrepuu. M3 MHUHEpaNbHBIX yIOOpPEHHH HC-
noNe3yI0T (hocdaTHbIE, KaNHiTHBIE, a30THBIC, KaJIbLHEBBIC.

Wn nHa BOmOeMOB 001aaeT BBICOKOH aicopOMpyIOMIeH CIIOCOOHOCTEIO.
Ocobenno OvicTpo mormomaer ¢ocdopubie ynodpenus (depe3 8 el B
TOJIIIE BOABI OCTAETCS TONBKO OKOJIO 3 % OT BHECEHHOro KonuuecTBa). Ka-
JMHHBIE yIOOpEeHNST MEMIEHHO aJCOpOMpYIOTCS WIIOM: Ha 3TOT Ipolecc
YXOAUT IpuMepHO 3 Henenn. Ho 3axBadueHHbBIC HJIOM BeILECTBa HE IPOTIa-
JIAf0T, OHHU ITOCTENICHHO MOMAaaaloT B Boxy. [109TOMY 3G ()EKT NOBBILICHUS
PBIOONPOAYKTUBHOCTH OT BHECEHHS YIOOpEHHMH HaONIOmaeTcs Naxke B JBa
nocnenyronmx roga. Benuka pons Gochopa B HOpMUPOBaHUH CKEIETa PhI-
Ob1. Ho citemyeT MOMHUTB, YTO COJH KeJle3a BOJAOEeMa OTPUIIATENBHO ISHCT-
BYIOT Ha cynepdocdaT ¥ NMEepeBOIST €ro B IOYTH HEPACTBOPHMYIO COJb,
KOTOpasi OTKJIaJbIBaeTCs Ha AHE Mpyna. Xopolre pe3ybTaThl aeT yao0-
peHHe TPYAOB C HINCTBIMH MOYBaMH, JISKAIIUMH Ha TIIMHHCTOM OCHOBa-
Huu. CaMoe riaBHOe, YTOOBI B IPYAY OBLIIO MHOI'O KaJbIHs, TOra IOTJIO-
eHHble GochopHble yIOOpeHHs He NAaroT TPYAHOPACTBOPHMBIX COCAWHE-
HUH.

[pyxasl ¢ KUCIBIMU BOAAMH Ha OOJIOTHBIX ITOYBAX Jy4lle yIOOpATH Iie-
(heIMHOM, OTXOJOM ITOJY4SHHUS anaTUTOBOTO KOHICHTPATa, HO MPUTOJHA U
camMasi O0bIYHAs [eYHAs 30J1a.

2.3. Mukpodopa Boabl pbI00OBOIHBIX MPY/I0B

Poab mukpodiopbl B NpOAYKTUBHOCTH BOJI0EMOB.

MukpoOroIornecKre UCCIel0BaHusI Ha pa3HbIX BOJOEMAaX MO3BOJISIOT
YCTaHOBHUTH 3aKOHOMEPHOCTH, IOKa3bIBAIOIINE 3HAUCHHE MHUKPOOHOTO Ha-
CeJIeHNUs JUIsl TPOAYKTHBHOCTH BOJJOEMOB.

Benmmunna 6romaccs! 6akTepuii B BOJ0EME, pa3Mephl €€ IPOAYKIUHN OIl-
PEIETSIOT IHIIEBBIE PECypPChl BOIHBIX KUBOTHBIX HE B MEHBIICH, a MOXKET
OBITH, B OOJNBIIEH cTeneHn, YeM QurorntankToH. [lnpokoe mcrmonp3oBanne
OaxTepuii BOAHBIMH >KHBOTHBIMH yX€ HE TpeOyeT 10Ka3aTelbCTB, KaK U
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TIOJIOKEHWE O TOM, 4TO OaKTepHH NPE/ICTABIAIOT CYIIECTBEHHOE 3BEHO B
TpoHuUecKknx Lemsx BomoeMoB. Yepe3 OakrTepnasibHOE 3BEHO BOJHBIMHU
KHMBOTHBIMH HCITONIB3YETCSI OTPOMHOE KOJIMYECTBO BBICIICH BOJHOW pacTu-
TEJIFHOCTH, PACTBOPEHHBIE OPraHNYECKHE BEIIECTBA M 3HAYMTEIbHAS YacTh
O6romacchl oTMHUpalomero GUTorIankToHa. O0Ias YucIeHHOCTh OaKTepHi,
nx OMomacca, pa3Mepsl KJIETOK, TEMITBI UX Pa3MHOXKECHUsI, COCTaB OaKTepH-
aJbHBIX IIEHO30B, HANPABJICHHE MUKPOOHAIBHBIX IPOIIECCOB — BCE 3TO OII-
penernsieT MpOoXyKTUBHOCTH BojoeMa. B Ooiee MpOXyKTMBHBIX BOAOEMax
YHUCIICHHOCTh M OnomMacca OaKTepHOIUIAHKTOHA 3HAYWTENHHO BBIIIE I10
CPaBHEHUIO C HU3KOMPOAYKTHBHBIMH BOJIOEMAMHU.

CBs13b 001IIel YNCIICHHOCTH OaKTepHi ¢ MPOIYKTUBHOCTBIO BBISBIISIETCS
U B Pa3IMYHBIX 30HaX OJHOTO M TOTO )K€ BOJOEMA: B 30HAaX Ooyiee MPOIyK-
TUBHBIX (MEJIKOBOJBE M 30HBI 3apociieil) u Onomacca GakTepuii BCeria BbI-
me. PasButne OakTepunii B 30HaX 3apocieil omnpexaensercss 0oyiee BHICOKUM
cofiep’KaHNeM PacTBOPEHHBIX OPraHWYECKHX BEIIECTB, HX COCTABOM, HAIU-
yreM OMOTeHOB.

Beicokast 6momacca Oaktepuii B 6osee MPOAYKTUBHBIX 30HAX BOJIOEMOB
ornpezensercs OONBIIMMH pa3MepaMH KIIETOK OJMHAKOBHIX BHIOB Pa3BH-
BAIOIINXCS 3/1eCh OAKTEpWil W pa3BUTHEM B BOAOEMax C 00Jee BBICOKUM
COZIepKaHNEeM OPraHMYECKUX BEIIECTB U OMOT€HOB BHJIOB, NMEIOIINX Ooee
KPYIHBIE KJIETKH, T.€. B OJIATONMPUSATHBIX YCIOBHSX MHKPOOPTaHHU3MBI
KpYIHEe, a B YCIOBHSX HEJOCTAaTKa MUTATENBHBIX BEIIECTB OHH MeJbUe.
Taroke TeMIbl BOCIIPOM3BOACTBA OakTepWil W, CIIEAOBATENBHO, pa3Mepshl
NPOAYKIMH OaKTepHaJbHOrO O€NKa 3HAYMTENLHO BBIINIE B OOOTAIIEHHBIX
OpraHWYeCKUMH BEIeCTBAMH M OnoreHamu Bojax. Bpems renepammn Oak-
TEpHid B BOJOEMaX Pa3IMYHON TPODUKH MpUBEIEHO B Tabm. 1.

Tabnuua 1. Bpemsi reHepauuu 6akTepuii BO10eMOB

BomoeMmbr Bpems renepanuu, yacs
Osepa:
9BTPO(HBIC, MEIIKOBO/IHE 2,1-42
9BTpOGHBIC, OTKPHITasi BOJA 5,1-21,5
OJIMTOTPO(HBIC, MEIIKOBOJIbE 5,2-16,7
OIUrOTPO(HBIC, OTKPHITAst BOJA 12-72
IIpynsr:
BBICOKOIPOJYKTHBHBIE 1,2-6,2
HU3KONPOIYKTHBHBIE 5,2-37

BpeMH reaepannu 6aKTepHI>'I OKa3bIBaeTCa HauboJjee KOPOTKHM B BBICO-
KONPOAYKTUBHBIX MPYyAax, A€ BbIIIC COACPIKAHNUC U JICTKOYCBOACMBIX BC-
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miecTB, ¥ OMOreHoB. [Ipu CTONE KOPOTKOM BpPEMCHH TEHEpAIdd, COCTAB-
nsrormeM 1,2 gaca, 000padunBaeMOCTh OaKTepHaTbHON MAacChl JTOXOIUT JIO
18 pa3 B cyTkH.

Kuaccudukanusi BoroeMoB 1o ux TpogpHocTH.

WHTEHCUBHOCTH JKU3HCHHBIX TIPOIIECCOB B BOJOEME 3aBUCHUT B OCHOB-
HOM OT TIOCTYIUICHUS B BOAHYIO MacCcy OMOTEHHBIX 3JIEMEHTOB: a30Ta, (oc-
¢dopa H T. I1., 2 HE OT UX AaHATUTHICCKU OTPEICIIEMOTO COCPKAHHS.

[Ipu mamoM TOCTYIDICHAHM B BOIOEM OHOTCHHBIX DIIEMEHTOB OOBIYHO
HabOmomaercs cmaboe pasButue urtorurankToHa. [locmenHee B 00meM ciry-
yac OOYCIOBIMBACT M HHU3KYIO TEPBUYHYIO MPOAYKIHIO OPraHUIECKOTO
BeIecTBa. JTO, B CBOIO OYepe/b, HAKIAJBIBACT OTIEUYATOK HA BECh ITHKI
JKU3HEHHBIX TIPOIIECCOB B BomoeMe. [lormomenne Kucnopoaa uaer cnabo, u
JaXkKe K OCCHH COJCp)KaHUE €r0 B THUIOJMMHHOHE (HIDKHUH, TTTyOWMHHBIN
TOPU30HT BOABI) cooTBercTBYeT 60—70 % oT momHoro Haceimenws. IIpo-
3paYHOCTH BOJBI OOJNBIIAs, TYMHHOBBIC BEIIECTBA OTCYTCTBYIOT FUTH HAaXO-
IIATCS B MAHIMAJTBHBIX KOJTHUYECTBaX. DTO OMUTOTPOMHBINA THIT BOJOEMA CO
3HAYNTENFHBIMH TITyOWHaMu. beperomas pacTHTENEHOCTH pa3BuUTa Clalo.
I'pannmna Mexay OeperoBoif 00IacThIO M TITyOMHHOMN pe3KO BHIPAXKECHA.

B onmrorpodHbIX, MaIONPOAYKTHBHEIX BOJOEMaX, Te TepBUYHAS TIPO-
IIYKIAS B TIOBEPXHOCTHOM CIIO€ BOJIIBI (MMIMMHNOH) COCTABIISICT B CPEIHEM
0,1-0,5 r/M?, 00IIast YHCICHHOCTB MHUKpOOOB Konebnercs B mpeaenax 0,1—
0,5 /M 1 cyrounas mpoaykius — 0,01-0,1 r/m. B 3Tix BogoeMax Muk-
POOBI SIBIISTEOTCS TOTIOJHUTEIHHBIM HCTOYHUKOM TMUTAHUSA (UIBTPYIOIIETO
300IUIAHKTOHA K OCHOBHOMY HCTOYHHKY — (DUTOIUTAHKTOHY.

K mporuBononoxxaHoMy (3BTPOPHOMY) THUITY CIIEAYET OTHECTH BOIOESMBI
C OOWIBHBIM TOCTYIDICHUEM MHUTATENBHBIX OMOTCHHBIX BemiecTB. OOBIYHO
9TO OOJIee MEIKHE BOIOEMBI, B KOTOPBIX BOIHAS MAacca TUIOJMMHHAOHA Ma-
JIa TI0 CPAaBHEHMIO C SMIIUMTOHOM. Pa3zBuTHe (PUTOIUTAHKTOHA JIETOM OYECHB
CHITBHOE, TIPO3PavHOCTh BOABI HeOompmas. [[BeT Boasl OT 3emeHoro 1o 0y-
po-3eneHoro. Kuciopox B THIOJIMMHHOHE WMCUE3aeT B Havaie JICTHEH WIIH
3WMHEH crarHamum (TeMIiepaTypHasi cTpaTudukanms). Boma Takux Bomo-
€MOB JIETOM XOpoIro mporpeBaercsa. CyrodHass TpOXyKIws (HOTOCHHTE3a
31IECh COCTaBJIAET 2—8 T OMomMaccel mox 1 M2, obmree 4ncio OakTepuit Ko-
nebiercs B mpenenax 2—6 MiH. B 1 M1, ux 6Homacca — 2—5 T/M° | CyTO4Has
npoayKius — 2—4 r/m’. TakuM 06pa3oM, B 3THX BOJOEMax (HILTPYIOLIHE
0ecIT03BOHOYHBIC MOTYT TIUTAThCS OHUM OaKTEPHUOIDIAHKTOHOM. Bomoemsr,
T/Ie BBIIICTICPEYNCIICHHBIC TTOKA3aTENIA BHIPAKEHBI HEKOTOPBIMHA MPOMEXKY-
TOYHBIMHU BEITUYMHAMH, IPUHITO HA3BIBaTh METOTPOPHBIMH. B HHUX cyTOdY-
Hast poaykiwms puromnankroHa paBHa 0,5-2 T 6momaccs! mog 1 M2, ob1ree
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giciao MuKpoOoB cocraBisier 0,8—2 muH. B 1 M, mx Omomacca — 0,5—
1,5 v/M’ u cyrounas npoxykims — 0,4—1,2 /v’

HaGiionast 3a ce30HHBIM X0JIOM W3MEHEHHH OaKTepHalbHOM Macchl, Hc-
CJIeoBaTeNI OTMEYall, YTO MaKCUMYMBI OaKTepuasibHOM Onomacchl
MPOAYKIMKM HMEIOTCS B IEPHOABI OTMHUpPAHMS W pacraza Macchl (QHTO-
IUIAHKTOHA, KOTOpasi HaKalIMBAaeTCs B BOJOEME BO BpPEMs €rO IIBETCHUS.
Bropoi#t MakcuMyMm mpoxyknuu OakTepuii OTMEYEH BO BpPEMs MaccOBOTO
OTMHpaHUs CHHE-3eJIeHBIX Bogopocield. CrenoM uuer MakcuMyM HH(Y30-
pHii, 3aTeM MaKCHMyM 300IIaHKTOHA, CIY)KaIllero KOPMOBOH 0a3zoi uis
TIOIpacTaronie MOJIOIH PHIO.

Kak B onurorpodHsix, Tak ¥ B ME30TPO(HBIX BOAOEMAaX B YCIOBHSAX
JIETHETO TEMIEPATypHOTO PacCIIOCHHs BOABI Ha TIIyOMHAX, COOTBETCTBYIO-
X HanOOJNBIINM TpaIfeHTaM TEeMITepaTyphl WM TUIOTHOCTH BOABI (cTpa-
TUUKAIWA), 00pa3yloTcst ciow, oOoramieHHble MHKpodiopol u ¢uro-
IUTAHKTOHOM. B 3THX c0sIX make onMuroTpo¢HbIX BOZOEMOB OOIIEe YHCIIO
MHUKpPOOOB MOXKET MOBHIIIATECS B 3—5 pa3, nocturas 1 mun/min. B Bogoemax,
HUMEIOMNX OECKHCIOPOIHYIO 30HY B TONIIE BOJBI WM y AHA, Y BEpXHEH
TPaHMUIIBI ATOH OECKHUCIOPOIHON 30HBI BCET/a HAOIIOIACTCS 3HAUUTEIIBHBIA
MaKCHMyM KOHIIEHTPAIlMM MHUKPOOOB. 371€Ch Pa3BHBAIOTCA B Macce XeMo-
cuHTe3upytomue O0akrepur. OHM OKHCISIIOT BOCCTAHOBJICHHBIE HEOPTaHH-
YeCKHe MPOIYKTHI paciajia OpraHNYeCcKOro BEIIECTBA, TAKHE KaK BOJOPO,
METaH, CEpOBOIOPO/], aMMOHHM, M 33 CUET BBIACIISIOIIECICS SHEPIHH CHHTE-
3UPYIOT BEIECTBA CBOETO TENla U3 yriIepoja YIIIEKHCIOTHL. B cioe nHTeH-
CHBHOTO XEMOCHHTE3a Y BepXHEW I'paHHUIbl OECKHUCIOPOIHON 30HBI BCEraa
CKaIlJIMBAeTCsl 3HAYUTENHFHOE KOJMYECTBO 300IUIAHKTOHA, MHTAIOMIETOCT
OaxrepusiMu, — MHQY30pUH, TaQHUM ¥ MUTAIONIMECS UMU XWIIHBIE PAUKH
IIUKJIOTIBI.

CrpaTtudukamnms 00bIYHO HAOIOAAETCS, €CIH INTyOHHA BOJOEMa COCTaB-
nseT He MeHee 10 M.

IlepBoil 4eTKO BBIPAKEHHON 3KOJOTMYECKOM HHILIEH B BEPXHEM CIIOE
BOJIBI SIBJISICTCSL €€ TIOBEPXHOCTHAs TUICHKA. B Hell KOHIEHTPHUPYIOTCS IHTa-
TENbHBIE BEUIECTBA. 3/1€Chb W CKAaIUIMBAIOTCS MHKPOOPTAHM3MBI, IMPEXIe
BCETo OaKTepHH, KOHIIEHTPALHS KOTOPHIX B TIOBEPXHOCTHOM CJIO€ BO MHOTO
pa3 BbIIIE, YeM B TOUISKAIIEM CJIO€ BOJBI. 31€Ch WAET CHHTE3 OpraHude-
CKOTO BEIIEeCTBA B pe3yibraTe (pOTOCHHTE3a BOMOPOCISIMH M IIMaHOOAKTe-
pusamu. Ocenarolmye Ha JHO OTMHPAIOININE OPraHU3MBI M OCTATKH pasJiara-
10Tcs, Ha 4TO Tpedyercst Op, M CO3AAIOT B pe3yabTaTe y JHA aHA3pPOOHBIE
ycnoBus. OKHCIEHHE pPacTBOPUMOIO MeTaHa METHIO00AKTEPUSIMH YacTo
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SIBJISIETCS.  OCHOBHBIM IIPOLIECCOM, B KOTOPOM ITOTPEOJISETCS KHCIOPOI.
[MponykTsl OpoXXEHWs, B TOM YHCIIE BOAOPO, CIYXaT CyOCTpaHTaMu JUIst
cynb(haTpeJyKTOPOB, NEATEILHOCTh NEHUTPUPHIUPYIOMHUX OaKTepuil mpu-
BOJIUT K HAKOIUICHUIO HUTPUTOB.

B HIDKHEM clioe IporcXonuT OypHOE pa3BUTHE aHARPOOHBIX (PoToTpod-
HBIX OaKTepHii, TIIaBHEIM 00pa3oM mypirypHbIX. OOpa3zyromuecs B porecce
(oTocHHTE3a 37IeMEHTapHast cepa U CyIb(aThl TYT XK€ UCTIOJIB3YIOTCSI CYIb-
¢baTpenyKTazamu.

B Hacrosiee BpeMst pacipocTpaHeH mpoliecce 3BTpHpUKany (Xoporee
MIUTaHKUE) BOJIOEMOB, CBS3aHHBIM C YEIIOBEUECKOHN JEeATENbHOCTIO. HOTIa
3TO NPUBOJMT K KaTacTpO(HUUECKHM IOCIIEICTBUSIM, OCOOCHHO TPH Macco-
BOM Pa3BUTHHU IMaHOOAKTEpHii, BEIPaOATHIBAIONIINX TOKCHHBI.

BupgoBoii coctaB 0aKkTepUAJIBLHOI0 HACEJIEHUSI BOI0EMOB.

B OenHBIX NHTAaTENBFHBIMH BEIIECTBAMH BOAAX OJIMTOTPO(HBIX 03€p Iie-
HO3BI OakTepuii 0HOOOPA3HBI U MPECTAaBICHbl HEOOIBIINM KOINIECTBOM
BH/IOB; B BOJAX C BBHICOKUM COZAEPKAHUEM ITUTATEIBHBIX BEUIECTB IIEHO3BI
0aKTepHii COCTOST U3 Pa3HOOOPA3HBIX MPEACTABUTENCH Pa3IMIHBIX MOPQO-
JIOTMYECKUX TPYMI OakTepwii: pa3HOOOpa3HBIX MajoueK, MHOXKECTBA KOK-
KOB M JIUIJIOKOKKOB, CIMPWIIJ Pa3IMIHON (hopMBbI, GOIBIIOrO KOJHYECTBA
KJIETOK a30TO0aKTepa, pa3iIMyHbBIX JAPOXIKEeH, cepoOdakTepnii, HUTEBUIHBIX
¢dopm u 1p. [laxke B OJJHOM M TOM K€ BOJOEMeE LIEHO3bI OaKTepHii pa3Ho00-
pas3Hee 1 6orade B OnoTomnax ¢ 0ojee BHICOKAM COJEp)KaHUEM MHUTATENbHBIX
BEIIIECTB, KaK, HAalPHMep, B 30HAX 3apOCIIeii.

XapakTepus3ysl OTAENBHBIX IPEACTaBUTENCH MHKPO(IOPHI BOJOEMOB,
MOXXHO OTMETHTb, YTO Hapsily C OJAMHOYHBIMH OakTepHsIMH B BOJOEMAax
’KMBYT MHOTOYMCIICHHBIC KOJOHHAJIbHBIC OpraHn3Mbl. OHU TPENCTaBISIOT
c000i1 NTMHHBIC HUTH COCIMHEHHBIX BMeCTE KiIeTOK. OJTHM BHIBI HUTYATHIX
Oaxrepuii CBOOOIHO IIIABAIOT B BOJE, IPYrHE NMPHUKPEIUIAIOTCS K pa3ind-
HBIM cyOcTpaTam.

B MeHBIIMX KOIMYECTBaX HAXOIATCS B BOJOEMAax JIyYHUCTHIE TPHOBI —
AKTHHOMHLIETBl. AKTHHOMHIIETHl O00Pa3yIOT OJHOKJICTOYHBIN BETBSILIMICS
MULENHH, Ha KOHIIaX HUTEH KOTOPOTO Ha CHEHATbHBIX BO3IYIIHBIX BETBIX
(cropoHOCIIax) 00pa3yrOTCS CIIOPHI.

Bcerpeyarores B BogoeMax MUKOOAKTEpUH, Pa3MHOXKAIOIIHECS ICICHUEM
n noykoBaHueM. OHU TIPOXOIAT ONPEAEICHHBIN MK pa3BuTHA. Ha Moo-
IBIX CTAAWSIX — OTO IAJOYKH, UMCIONINE HEIpaBHUIbHBIC, HCKPUBICHHBIC
KOHTYpbI. Ha Gonee mo3mHuX cramusix MajovKd YKOPadMBAIOTCS M IIPUHH-
MalOT KOKKOBHIHYIO (popMy. Y HEKOTOPBIX BHIOB BHYTPH KIETKH 00pasy-
I0TCS CIIOPBI.
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Borater Bogoemsl pasHooOpa3HeIMU BuaaMu rpuboB. Hanbonee MHoro-
YHCIICHHBI U3 HUX — JIPOXKEBBIE. J[poskokeBbIe TpHObI, 0OHTaroIIIe B BOJO-
eMax, INPEICTaBISIOT cO00i KpyIyible, OBaJbHBIC WM CIETKa BBITAHYTHIC
KJIETKH, pa3MHOXKAIOIINecs ITouYKkoBaHHeM. KIIeTKH IpooKed 3HaYMTENbHO
KpynHee KieTok Oakrepuil. KojoHunm aposxoked MoryT OBITH OecLBETHEI
WJIN OKpAIIeHHI B PO30BHIE, KPACHbIEC MM YePHBIE TOHA.

MHOTO4YHCIICHHBIMI BUJIaMH TIPEZCTABIICHBI B BOJOEMAaX IPOXIKENO00-
HBIC ¥ HECOBEpLIECHHBIE TPHObL. [Iposokenoio0HbIe Tpubbl 00pa3yloT MHOIO-
KIICTOYHBI MHIENNH, OT HHUTEH KOTOPOTO OT/ENSIOTCS MHOTOYHCIICHHBIC
TIOYKYIOIIHECS KIIETKH.

YV Apyrux BUIIOB MUIIEIMH pacrafaeTcs Ha KIETKH, Pa3MHOXKAIOIIHECs
MOYKOBaHWEM M JeneHueM. K HecoBepuIeHHBIM IpuOamM OTHOCHTCSI OOJIb-
II0€ YHCIIO BUJOB BOXHBIX IprOoB. OHM 00pa3yroT MHOTOKJICTOYHBIN MH-
LENMH ¥ pa3JInuHble KOHUANH.

B Bomoemax Bcerzna HaxXoITCS W pa3iUYHBIC MPEACTABUTENH IUICCHE-
BbIX rpuboB. Bcee mecHeBble rpuObl 00pa3yloT MULEINN U Pa3JIMYHbIE Op-
TaHBI IUIOAOHOMIEHNS (IEHUIMILI, aCHaprelll, MyKop).

B Bojmoemax MOTYT HAXOIUTHCS M YIBTPAMHUKPOCKOIIMYECKHE BUPYCHI
Oaxrepmii — 6akTeprodaru. daru BBI3BIBAIOT THOENH U pacnajg pa3HbIX BU-
JIOB MHKpOOpTaHu3MoB. Kaxkzplii (har nelicTByeT TONBKO Ha ONpPEACICHHYIO
TPYNITy BHJOB WJIM Aa)K€ Ha OAWH BHJ MHKpoOoB. HakammuBasick B BOJO-
eMax, OHH MOTYT BBI3bIBaTh PACTBOpEHHE (JIM3HUC) OTIEIBHBIX BUIOB WIH
TPy MUKPOOOB.

[To MHEHMIO HEKOTOPBIX HccienoBaTeeld, HanOOJIBPIINK HHTEpeC Ipel-
CTaBJsIET HE MPOIEHTHOE COOTHOLIEHHE OTICIBbHBIX BHJOB OakTepwii, BBI-
JIETICHHBIX M3 BOJIOEMA, & KOJIMYECTBEHHOE OTHOIIEHHE CIIOPOBBIX M Oec-
CHOpoBEIX (OpM B camMoM Bojoeme. VccienoBaHus MOATBEPKAAIOT, YTO
KOJIMYECTBEHHOE COOTHOIIEHHE OEcCIOpPOBBIX M CHOPOHOCHBIX (OpM ca-
NPO(UTHBIX OaKTEPUIl XOPOIIO YBS3BIBACTCS CO CTENEHbIO Tpoduu camoro
BOJIOEMA.

Haubomnpuree kommaectBo GeccriopoBeix (opM BcTpedaeTcs B IBTPOd-
HBIX BOZI0EMax (C BBICOKMM YpOBHEM TPO(HOCTH), UX Oonblle Kak B abco-
JIIOTHOM KOJIMYECTBE, TaK U 110 OTHOIICHHIO K CIIOPOBBIM (opmam. Konmae-
CTBO rocieaHux He npesbimaer 10 %.

BonpmmHCcTBO MccienoBaHnii MUKPO(MIOPE! BOZOEMOB OBIIIO CKOHIICH-
TPUPOBAHO Ha M3y4eHHH canpoputHol MuKpodopsl. O wacToTe BCTpe-
YaeMOCTH B BOJIOEMax IIPEJCTaBHUTENICH OTAENBHBIX CEMEHCTB OaKTepHid
MOYHO CYIIUTh T10 IaHHBIM, IPUBEICHHBIM B Ta0I. 2.
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Tabnuua 2. YacToTa BCTpPEe4aeMOCTH OT/AEJILHBIX 0aKTEpPHUii B BO0eMax

. YacroTa
DU3HOTOrHYecKHe IPYIIIBI DduznonoruyecKue ceMencTBa
BCTPEYaeMOCTH

Bacillaceae +++

Bacteriaceae ++

AMMOHHU(HKATOPBI Beudomonadaceae ++

Micrococcaceae +++

Mycodacteriaceae +++

JenutpuuraTopbt Pseuedomonadaceae ++
Hurtpudukaropst Nitrobacteriaceae +
Asordmkcatops Azotobact-er-iaceae +
Clostridium ++

Chromothiceae ++
Cepobaxrepuu Achromathiceae +
Thiobacillaceae ++
JHecynbdupyrommue Desulfovibriodesulfuricfis +
Chlamidobacteriaceae +
XKenezobakrepuu Gallionella *
Siderocapsceae ++

Hyphomicrobiales ++

Pa3pymraromue opraHHdecKue Sp zroc(metaceae o
BEIIIECTBA THIIA YIJICBOJIOB Baczllace‘ae N
Mycobacteriaceae +
Bacteriaceae +
Pa3pymraromuye yrieBogopost Pseudomonadaceae +
Mycobacteriaceae ++

BonpmHCTBO 3THX (JOPM OAMHAKOBO YACTO BCTpEYaeTCs KaK B OJIUTO-
TpOodHBIX, TaK U B 3BTPOGHBIX BogoeMax. BombIIMHCTBO OakTepuii sBiseT-
cs1 6ecCrIOpOBBIMHY MTAJIOYKAMHU.

B me3orpodHBIX BOmoemax (cpeaHuil ypoBeHb TPOQHOCTH), TIe mep-
BUYHAsI TPOJIYKIMS MEHBIIIE M HHTEHCHBHOCTH KPYTOBOPOTa OPraHNYECKOTr0
BEIIIECTBA HIDKE, KOJIMYECTBO OECCIOpOBBIX (POpM MagaeT M BCIEACTBHE
3TOT0 OTHOCHUTEILHO BO3PACTAET YHCIIO CIIOPOHOCHBIX.

B Bomoemax mucrpodHoro (ommrorpodHoro) tuma (HM3KMH YpOBEHBb
TpoHOCTH), /Il KOTOPBIX XapaKTEpPHO IOBBIMICHHOE COJEp)KaHHE B BOJE
TPYIHOYCBOSEMOH 4YacTH pacTBOPEHHOIO OpPraHMYECKOTO BEUIECTBA, B
OOJBIIMHCTBE CITY4acB KOJIMYECTBO CIOPOBBIX (OpM BO3pacTaeT He TOIBKO
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OTHOCHTEIILHO, HO W a0CONIOTHO. YKa3aHHBIC COOTHOIICHUS WLTIOCTPHPY-
IOTCS NaHHBIMU Ta0IIL. 3.

Tabnuua 3. MUKpPOGHOIOTHYECKAsi XaPAKTEPUCTHKA NOBEPXHOCTHOI BObI BOI0EMOB
pa3nau4Hoii crenenu Tpoduu (no C. . Kysnenony)

OO6miee yucio o
% CHOPOBBIX
Homep Obee yncio CIIOPOBBIX
Tumn Bogoema oT 001I1ero yncna
BoZoeMa | campouTOB B 1M canpoduTos
canpoduToB
B 1 M1
1 124 9 73
o 2 154 15 9,7
Oetpoduili 3 800 21 2,7
4 190 5 24
o 5 46 11 24
MesoTpodHbIii 6 31 7 2.6
OmurorpodHbLit 7 7 0.5 7
Jucrpodusbrii 8 61 20 33
P 9 13 11 85

Ocobasi posib 0aKTepHii B KH3HH BOJT0EMOB.

IMuimeBoe 3HaueHHE OETPUTA JUIl BOJHBIX KUBOTHBIX M3BECTHO JABHO.
JleTpuT, HaXOSIIMKCS B IMPHUOPEKHON 30HE W NPHIOHHBIX CIIOSX, MpPEa-
cTaBsieT Cco0OM B3BEIICHHBIC OPraHWYECKHe 4YacTHIBl (pa3MepoM OT
10x40 Mk), obpasyronyecsi B pe3yJabTaTe OTMHPaHUsI IUIAHKTOHHBIX Opra-
HU3MOB U IpH pacnane ¢pekaanii KUBOTHBIX. Ha neTpuTte BBIKAPMIIMBACTCS
OrpOMHOE KOJIMYECTBO INTAHKTOHHBIX U JOHHBIX )XHUBOTHBIX. Ho B nuimeBoi
LIEHHOCTH JIETPUTA Ba)KHOE 3HAUECHHUE MIMEET eTo OaKTepHalIbHOE HACEIICHHE.
KonmuectBo MUKpOOOB Ha YacTUIAX JAETPUTA OTPOMHO — 10 45 MIpA. Kie-
TOK Ha 1 T cbIpoii Macchl. HacTHIsl IeTpUTa — 3TO CyOCTpaT IJIsl Pa3BUTHS
OoraTeHIero u CIOKHOTO IO COCTaBY MUpa MHUKPOOPTaHU3MOB, MECTO BBHI-
COKOM aKTHBHOCTH MHUKPOOPT'aHM3MOB Ha TpaHUIE pasjesa Boaa — ohopM-
JeHHoe BemiecTBO. Ha nmerpure MUKpOOpraHW3MBI HaXOZISTCsl Kak 000c00-
JICHHO, TaK W B BHJE MHUKpPOKOJIOHMH. Bce BhIIeckazaHHOE OOBSICHSCT BBI-
COKO€ NHIIEBOE 3HAUCHUE JIETPUTA IS TIO3BOHOYHBIX (DHIIBTPATOB.

B cocraB Ki1eTOK MUKPOOOB BXOJAT T€ k€ ONOT€HHBIE SIIEMEHTHI M MHUK-
PODJIEMEHTEHI, YTO U B COCTAB KJIETOK BBICHIMX PACTEHHH M >KUBOTHBIX. JTO
obecrieunBaeT MOJHOIEHHOCTh OaKTepHaIbHONH OMOMAcChl, KaK IMUIIN BOJ-
HBIX JKUBOTHBIX.

[MuromnasmaTrdeckue MeMOpaHbl MUKPOOOB CBOMMHU (hepMEHTaTHBHBI-
MU CHCTEeMaMHU 00ecHeyrBalOT aKTHBHBIM MIEPEHOC Yepe3 KIETOUHbBIE CTEH-
K{ MOJIEKYJI ITUTATENbHBIX BelecTB. [103ToMy MUKpOOHBIE KIIETKH CIIOCO0-
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HBI OTPEOJIATh MUTATENBHBIN CYOCTpaT, MPUCYTCTBYIOUIMN B OUYCHD MAJIbIX
KOHLICHTPALUAX, HEAOCTYNHBIX ApyruM opraHmmam (1-5 mr/r). U xors
pacTBOpPEHHBIE OPraHMYECKHE BEIECTBA COCTABIIIOT 10 92,5 % ot obuiero
UX CO/IEpKaHUsl, TOIBKO OKOJO 7,5 % NpUXOAMTCS Ha Tejla XKUBOTHBIX U
pactenuii. TeM He MeHee KOHLECHTPAIMs PACTBOPEHHBIX BEILECTB B BOJC HE
JIOCTHATAET TAaKOr'0 YPOBHS, YTOOBI OECIIO3BOHOYHBIC >KUBOTHBIE MOTJIH HC-
MIOJIB30BAaTh UX B CBOEM NHTaHMH. M TOIBKO MUKPOOPTaHM3MBI CIIOCOOHBI
UX TOTPEOIIATh, IEPEBOAS B COCTaB OEIKOB CBOETO Tejla C BHICOKOH OHoio-
TMYECKOW IIEHHOCTHI0. TakuM 00pa3oM, MUKPOOBI SBIISFOTCS MIPOMEKYTOU-
HBIM 3BEHOM MEXIy MEPTBBIM OpPTaHHYECKUM BEIIECTBOM W JKUBOTHBIM
HaCEeJICHHEM BOZOEMa.

Oco0eHHO CyYIIEeCTBEHHA POJb MHKPOOPTAaHW3MOB B TPOAYKTHBHOCTH
BOJIOEMOB, PACIOJIOKEHHBIX B paioHaxX BOJOCOOPHOW IUTOMIaIH, OOraToi
OpPraHWYECKUM BEIIECTBOM, a TAKXKE MOTYYAIOIeH 3HAYNTEIBHOE €ro KONH-
YECTBO CO CTOKOB C CYIIIH.

B prr6oBomHBIX mpymax oOIee YHucio MHUKPOOOB OOBIYHO COCTaBIISIET
3-6 mmH B 1 cM’, a ux 6uomacca — 2—8 1/M°. [IpH yCHIEHHOM YIOGpEHHH
NIPYJOB OpPraHWYEeCKUMH yJOOpeHMsIMH (HaBO30OM, TPaBOH) W NPH HHTEH-
CHBHOM KOPMJICHHH PbIObI GHOMacca MHKPOOOB MOXET J0CTUraTh 30 I/’
TeM caMbIM aZIeKBaTHO aKTUBH3HPYIOTCS MPOLIECCHI paciaia OpraHUIeCKUX
BEIIECTB, YTO MOBBIIIAET HHTEHCHBHOCTh OOMEHHBIX MPOIIECCOB B BOJOEME.

Crnenyer oTMeTHTh, YTO OMOMacca INIAHKTOHHBIX Bopopocieil (¢uto-
IIIaHKTOH) B TpYyAax cocTaBiseT o0bruHO 5-20 r/m’. U, Takum obpasom,
O6nomacca OakTepuil B TpyJax COM3MEpHMa ¢ OMOMACCOM IUIAHKTOHHBIX
BOAOPOCIEH.

CKOpOCTh Pa3sMHOKEHHSI MHKpPOOOB (BpeMs YIBOCHHS YHCIEHHOCTH)
cocraBisieT B cpeqHeM 10—15 gacoB. Yxe depe3 CyTKH MOTOMCTBO OJHOM
GaxTepun Gymer coctapiath 281-10'" KOE. 1 B mpyaax ¢ OTHOCHTEIBHO
BBICOKMMH TeMIIepaTypamMH BOAbI Ha (DOHE OOIBIIOr0 KOMMYECTBA JOCTYII-
HBIX MUKPOOaM OpraHMYECKUX COCTMHEHWH TEMITbl Pa3MHOXEHHUS MX OTHO-
CHUTENILHO JIOT0€ BPEMsI MOTYT OBITh OJMM3KMMH K MAaKCHMAaJIbHBIM 3Haue-
HUSM, yKa3aHHBIM BbIe. B pe3ynpTaTe NMpomyKnus MHKpPOOOB MOXKET CO-
cTaBasaTh 5—10 /M’ GHOMACCHI B CYTKH, YTO MPAKTHYECKH COM3MEPHMO C
NpoAyKIMeH (UTOINIAHKTOHA B TpyJax, KOTOpas B CpEIHEM paBHA
5-15 v’

VlcTouHMKOM 3HEpruM IyIsl CO3JaHusl OaKTepHalbHOW NMPOAYKIMU CIIy-
XKWT, C OJHOW CTOPOHBI, OPTaHWYECKOE BEIIECTBO OTMHPAIOIIEro (UTO-
IUTAaHKTOHA U, C IPYrOf — OpraHyKa BBICIIEH BOAHON pacTuTenbHocTU. Emte
OJJHOM, MMEIOIIE OrpOMHOE 3HAaYEHHE 0COOCHHOCTHIO MUKPOOOB BOOOIIE
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MHKPOOPTaHM3MOB BOJIOEMOB B YAaCTHOCTH, SIBJSIETCS MX CIIOCOOHOCTH OCY-
IIECTBJIITH Jlayke MPU Mayioi Ouomacce BecbMa 3HaYMTEIbHBIC 110 MacITa-
6am mpespamieHus. CriocoOOHOCT, MHUKPOOOB IIepepadaThiBaTh OIPOMHBIC
KOJIMYECTBA MHUTATEIBHBIX BEIIECTB OIPEAEISIeTCS MX MaJbIMH pa3MepamMmu
1 OCMOTHYECKMM NHTaHueM. KolmdecTBO BemecTB, MOCTYHAONIee B KIIET-
Ky, TeM OoJblie, 4eM OOoJIbIlie TTOBEPXHOCTD, Yepe3 KOTOPYIO HIET 0CMOC, U
4yeM OOoJIbIlle OTHOIICHHE TTOBEPXHOCTH K 00beMy. OTHOLICHHE ITOBEPXHO-
CTH TeNla K ero o0peMy TeM OoJjblle, YeM MEHBINEe pa3Mephl Tenla, YTo U
UMEeT MEeCTO y MUKpOOOB. V3BecTHO, 4TO OakTepmainbHas KIETKa 3a CYyTKH
niepepabaThIBaeT KOIMIECTBO NHIIH, B 25-30 pa3 mpeBbImIatomiee ee cooct-
BEHHYIO Maccy. JTa BBICOKasl SHEPTUsl MUKPOOOB IO3BOJISIET M B TEUCHUE
T€0JIOTHYECKUX MIEPUOJIOB Pa3pyIIaTh TPAHUTHBIE CKaJIbl, M3BECTHSIKH, TIEC-
JaHUKH.

B wnrore nesrensHOCTH MHUKPOOOB BOZHHKIIHM 3aJIEXKH CEIUTPHI, KOJIOC-
casibHbIe 3aJIeXH Topda, KAMEHHOTO YT, HeTH, TOPIOYHX CIIaHIEB, 00pa-
30BaJUCh JedeOHbIe rpsa3u. O3epHast 1 OOJIOTHAS JKelle3Hasl pyaa — pe3yilb-
TaT JEeATETbHOCTH MUKPOOOB.

BeprukanbHoe pacnipesiejieHHe MUKPOOPTaHU3MOB B TOJIIE BO/IbI.

B 3aBucumoct OT 0cOOCHHOCTEH pacloONOXKEHUS M BOMOCHAOKEHHS
NPYJOB BEPTHUKAIFHOE pachpesielieHne OaKTepHOIUIAaHKTOHA B HUX MOXKET
ObITH pa3nmuuHBIM. Kak M3BECTHO, MHTEHCHBHOCTh BCEX MHKPOOMOJIOTHYE-
CKHX TIPOIIECCOB 3aBUCHUT B OOIBINEH CTENEHH OT TeMIIEpaTyphl OKPYKaro-
et cpebl U M3MEHSIETCs MPUMEPHO B 2,5 pasa B Ty WM APYTYIO CTOPOHY B
3aBHCHMOCTH OT IOBBIIICHUS WJIM TIOHIKEHHS TEMIepaTypbl BOJIBI Ha
10 °C. OT1crozia BEpTUKAIBHOE pacHpeielieHie MUKPOOOB B BOJOEMAaX Hau-
Oonee xapakTepHO OBIBAET BHIPAXKEHO B JICTHUH MEPHOA B BOJOEMAX C J0C-
TATOYHO YETKO BHIPR)KEHHBIMH CJIOSIMU TEMITEpAaTYpHOTrO cKkadka. B omuro-
TpoHBIX, TITyOOKHMX BOZOEMax OObIle BCETO MHUKPOOOB BCTpedaeTcs B
MIOBEPXHOCTHOM CJIO€ BOJBI M KOJIMYECTBO MX PE3KO MajgaeT B IIYOMHHBIX
closix BoAbL. B Me30TpO(HBIX M 3BTPO(HBIX BOIOEMaX, KOTOPBIE PEIKO
JOCTHTalOT OONBINON TITyOWHBI, pacrpeneliecHHe MHUKPOOOB IO BEPTUKAIH
ObIBaeT Ooiee MM MEHEE PaBHOMEPHOE, XOTS U BBIPAXKASTCSl 3HAYUTEIBHO
OONBIIMMH BEJIWYMHAMH, YEM B OJIUTOTPO(PHBIX BOJOEMax. XOTS B MEPHON
MacCOBOTO OTMHpPaHHs IUIAHKTOHA 3HAYHUTENBEHOC YBEIMYCHUE KOJIHMYECTBA
MHUKpPOOOB MOXET HaOJNIOAATBCS B 30HE TEMIICPATYpHOIO CKayka WIH B
NPUIOHHBIX CJIOSX BOZOEMA.

BeprukanbHOE pacnpezelieHne ObIBaeT TaKKe BeChMa Pa3InYHbIM B 3a-
BHUCHUMOCTH OT XapaKTepPHBIX OCOOCHHOCTEH BoJOEMa WITH B 3aBHCHMOCTH OT
BpeMeHH rofa. B rimy0okux Bojoemax KojieOaHHe YHCICHHOCTH MHKPOOOB
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MIPOMCXOJIUT JIMIIb B IIOBEPXHOCTHOM TpodrieckoM citoe. A Ha OONbIINX
IITyOMHAaX KOJIMYECTBO MHKPOOOB B TEYEHHE BCErO T'OJIOBOTO ILMKIIA MpaK-
THUYECKH OCTaeTCs IIOCTOSIHHOM BenmmunHOW. Ilo-BHamMoMy, Bce Ipolecch
pacriajia OpraHMYecKOro BEIIECTBAa OTMEPIIErO IIAHKTOHA 3aKaHYMBAIOTCS
MPeXe, YeM YaCTHUYKHU JETPHTA YCIEBAIOT OIYCTHTHCS 10 OONBIIMX TIy-
OuH.

B npynax, pacrioiokeHHBIX B CHJIBHO IIEPECEUYCHHOW MECTHOCTH HIIH
MIUTAIOIINXCST BOJIOW TOPHBIX PEK, KOJNYECTBO OAKTEPHOIUIAHKTOHA MOXKET
YMEHBIIATECS. B HANIPABJICHUH OT TIOBEPXHOCTH KO JIHY. DTO CBSI3aHO C IIO-
CTYIUICHHEM B BOJOEMBI IPH JIMBHSIX M MAaBOJAKAX OOJBIIOTO KOJIWYECTBA
B3BEUICHHBIX BEUIECTB M MOYBEHHBIX YaCTHUIl C OKPYXKAIOIIEH TEpPUTOPHH.
OTMeueHHBIE 3aKOHOMEPHOCTH OTHOCSTCS B OCHOBHOM K M3MEHEHHIO 00-
IIEro 4Hciia MUKPOOPTaHW3MOB B TOJIIE BOJBI BOJIOEMOB. BepTukanbHoe
pacIipesieieHie MHKPOOPTaHW3MOB OCHOBHBIX (DMTOJIOTMYECKHX TPy,
MPUHAMAIONINX Y4acTHE B KPYTOBOPOTE OMOTE€HHBIX AJIEMEHTOB, U CTEIIEHU
3aBHCHMOCTH BBI3BIBAEMBIX MU IPOIIECCOB OT IMAPOIOTUIECKUX U APYTUX
YCITIOBUI NPaKTHIECKH HE M3YICHBI.

[Mpyn w3ydeHWn BEpTHKAIBHOTO pACHpeleNieHns] MUKpPOOOB B TpyAax
niepBast ipoba Gepercst ¢ TyouHs! 20 €M OT NMOBEPXHOCTH BOJBI, @ MOCIIE/I-
Hsi — Ha ypoBHe 20 cM OT JHa.

Nwmerorcs coobmenus (A. @. Aarumayk, 1979) o Tom, 4to B pp100BOI-
HBIX TIPYyZIaX Ha MUKPOOPTaHU3MBI BIHSIOT HE TOJIBKO MPO3PAYHOCTH BOJIHI,
OaxTepunMIHOE JIEHCTBHE CBETa M COJEp)KaHHE OPraHMYECKHX BEIIECTB,
KaK 3TO MPOSIBIISETCS B 03epax, HO M (PUTO- 1 300MIaHKTOH. [Ipuuem c riy-
OMHOMN BIMSHHUE CHHE-3€JIEHBIX BOAOPOCIEH YMEHBIIACTCS, @ 300IIIaHKTOHA
YBEITHIHUBACTCS.

I'mybuna mpynoB OOBIYHO HE3HAYWTENbHA, MOITOMY B BEPTHKAJILHOM
pacIipesieieHun OTAENbHBIX XUMHUYECKUX 3JIEMEHTOB OOJBIIMX PA3THIMN
He HaOIroaeTcsi, YTO 00YCIIOBIMBACT M AHAJIIOTHYHOE PACTIPEACICHIE MHUK-
POOPraHU3MOB.

Biausinue (pakTOpoB BHeUIHel cpeAbl HA YHCJIEHHOCTb U BUAOBOM
cocTaB MUKPOQJIOpbI BO0EMOB.

OrpomHOE 3Ha4Y€HHE IS PA3BUTHA MHUKPOOOB B BOZOEMax MMEIOT KO-
JIMYECTBO U MPUPOJIA OP2AHUYECKUX Geuyecn BOTOEMOB. MUKpPOOHBIN CHH-
TE3 PE3KO YCUIIMBAETCS C MPUTOKOM B BOJIOEM JIETKO pa3jiaraéMbIX OpraHH-
YECKMX BeHIecTB. Takhe BemecTBa BHOCATCS C HAaBO30M, PACTUTEIBHOMN
Maccoil, a30THbIMH, (OCHOPHBIMU YIOOpPCHHUAMH, KaublueM. JlOmycTuM,
YTO TPU CHUCTEMATHYECKOM BHECEHHH KaJbIMS HEOONBIINMH JI03aMHU YCH-
nMBaroTCs a3oTdukcanus w HUTpruduKanmsi. BecbMa HMHTepeceH BOMPOC
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KOHLICHTPALMK U TIPUPOJBI OPTraHHYECKHX BEIIecTB B Bogoemax. OTaensb-
HBIE HCCIIEIOBATEIN OTMEYAIOT, YTO MaKCHMajbHAasi KOHIEHTPALUs ITHTa-
TEJIFHBIX OPIaHWYECKHUX BEIIECTB, HEOOXOAMMAsl U Pa3MHOKEHHUS CaIlpo-
¢utoB, xonednercs ot 0,001 mo 0,01 %, T. e. ot 10 g0 100 mr Ha 1 1. XoTH
W3BECTHO, YTO COJEP)KaHWE OPraHMYECKOrOo BELIECTBA B BOJAE MOpEH B
OOJIBIIMHCTBE CITy4acB MEHBIIE 5 MI/JI, OJJHAKO NPH JUTUTEIFHOM XpaHEHUH
MOPCKO# BO/IBI B TaOOPAaTOPHBIX YCIOBHUSAX YHCIIO AaXe calpO(UTHBIX Oak-
TEpUil B HEH BO3pAcTaeT OT COTEH JI0 HECKOJIbKMX MIJIJIMOHOB B 1 M, 4TO
CONPOBOXKAAETCS MOTPEOICHNEM KHCIOPOAA, BBIIEICHAEM YTIICKHUCIOTH U
aMMHaKa, BOCCTAHOBJICHHEM HUTPATOB U APYTHMH OMOXUMHYECKUMH H3Me-
HEHUSIMH CPEJIBI.

3aTeM MOSBMIINCH COOOIIEHUS 0 0oJiee HU3KMX MOPOTOBBIX BEIMYUHAX
(amxe 0,1 Mr/im) comep>kaHusl OPraHUIECKOTO BEIECTBA, CIIOCOOHOTO aKTH-
BH3UPOBATH PA3MHOXKEHUE OAKTEPHH.

Heo0xonnmo OTMETHTB, YTO B €CTECTBEHHBIX BOJOEMaX pa3BHTHE Oak-
TEpUi 3aBUCHT HE CTOJBKO OT OOIIEro coAaepKaHWsi OPraHWIECKOro Bemle-
CTBA, CKOJIBKO OT COJIEp)KaHHs TOH €ro 4acTH, KOTOpasl YCBaWBAeTCsl MHK-
POOHBIM HaceJIeHUEM.

Crnenyromum (hakTopoM, HMEIONMM 3HaYSHUE /U PAa3BUTHS MHUKPOOOB
W HaNpaBJIeHHOCTH MHUKPOOHMOJIOTHYECKHX ITIPOIECCOB B TPYAAX, SBISETCS
codepoicanue Kuciopooa. Kncmopon B BOAy MOCTyIaeT u3 atMocdepsl, Apy-
THM >X€ UCTOYHHKOM KHCIIOpOAa sBiseTcs (pOToCHHTE3 BOZOPOCIEH U BBIC-
mmx pacrenuil. ConepkaHue W pacTBOPEHHE KHCIOPOJAA B BOJE 0OyCIOB-
JMBAeTCs TEMIIepaTypol BOJBI, HAJMYMEM BETPOBOTO IMEpEeMEIIMBAHUSA U
WHTECHCUBHOCTBIO TOTPEOICHNS KHCIOpOo/ia B BOIHOM Macce.

Eme oqun ¢akTop, BAUSIONIMI Ha pacrpeseleHne MUKpOOOB B BOJO-
eMax, — coiHeuHblll céem. VI3BecTHO, UTO Hamboiee CWIbHOE OaKTEepHIHI-
HOE JICHCTBHE OKa3bIBAeT yAbTpaduoneroBas 4acTh COJHEYHOTO CBETa, OJI-
Hako yxe 50 % neicTByromed paguiallid CHWDKAeTCS B TOJIIIE TEPBBIX
10 cM OBEpXHOCTHOTO CiIOs BoAbl. IHBIMU ClTOBaMH, B YCIOBHUSIX BOJIOEMa
OGaKkTepunMIHOE NEHCTBHE COTHEYHOTO CBETA HEBEINKO.

Bonbioe 3HaueHNE UMEET memnepamypa 600bl. BOIBIIMHCTBO BOAHBIX
MHKPOOOB JIydllle BCEro pa3BUBaeTCs pu Temmeparypax 22-25 °C. Heoo-
XOAUMO 00S3aTENIFHO YYUTHIBATH IIMPOTHBIE OCOOCHHOCTH MPHCIOCOOIIECH-
HOCTH MHUKp0OOB. OTHOIIEHHE MUKPOOOB K TEMIIEPAType CPEAbl, PeaKmus
WX HA M3MCHEHHWE 3TOW TEeMIIepaTyphl B MPyIax MMeEeT MPaKTUYECKOe 3Ha-
YEeHHUE: CKOPOCTh PA3JIOKEHHS BHECCHHOTO OPTaHUYECKOTO yIAOOpEHHs pa3-
JIMYHA B IPYJax ¢ HU3KMMU U BBICOKUMU TEMIIEPATypaMH.
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Temneparypa — 3TO OAWH W3 MOIIHEUIIAX SKOJOTHYCCKUX (PAKTOPOB,
OJTHAKO €¢ BJIMSHUE HA YHCIICHHOCTh MUKPOOHOTO HACETICHUS HEPEIKO SIB-
JISITCS JIWIITh OTHOW M3 CIaralolnX HECKOIBKUX TporeccoB. Tak, B oOmiei
(opMe TIOBHIIICHUE TEMITEPATYPhl OJHOBPEMEHHO CTUMYJIHPYET Pa3BHTHE
(UTOTIIAHKTOHA W YCHJICHHE €ro (POTOCHHTETHUYECKOU nesrenpHocTd. [lo-
ClIeZIHEe, B CBOIO OYEpEe.b, BEACT K OOOTamICHUIO BOJOEMa OPraHNYeCKUM
BEIIIECTBOM U KOCBEHHO — K YBEITHMUYCHHIO YHCIa MUKPOOOB.

[Ipu 3TOM HEMOCPEICTBCHHOE BIHSHHUE TEMIIEPATyphl MOXET BBIpa-
JKaThCS 3HAYUTENBHO cliadee, 4eM 00OoranieHIe OPraHmIECKIM BEIICCTBOM.

Bnusier Ha pa3BuTHE MHUKPOOOB cmeneHs Npo3pavHOCmu BOIBL. DTHM
oTpeeNseTcs TITyOrHa TPOHUKHOBEHHS B BOJHYIO TOJIIY COTHEYHOTO CBE-
ta. Kak m3BecTHO, ynpTpadmoneToBas 9acTh CIIEKTpa ryOUTEBHO JCHCTBY-
€T Ha TIONABJISIOIIEEe YHCIO MUKPOOOB, KpOME 3€NICHBIX U IMypPITypPHBIX OaK-
TepUi, JIOKATN3YIOMIIX COTHEYHEIA CBET IS CHHTE3A.

PasBuTie MHKPOOOB 3aBUCHUT TAKXKE OT aKMUBHOU pearkyuu cpeodsl. 3a-
BHCUMOCTP CBSI3aHA C PA3HOM MPOHUIIAEMOCTHIO KJIETOYHBIX 000I0UEK TPH
pa3HbIX 3HaUeHMsX pH. OnTuManpHOE 3HaUeHwe pH s pa3HBIX MUKPOOOB
pasmigHO. Tak, ecii JAPOXCKH W TUICCHEBBIE TPHOBI MOTYT Pa3BUBATHCSA H
MIPYA KHUCJIOW PEeaKIUuu CPeAbl, TO U1 HATPUPHUIMPYIOIIUX MHKPOOPTaHU3-
MOB ONITUMYM COCTaBisgeT OT 6,5-8,0, ms azorodakTepa — ot 6,4—8,8. Pe-
akiys Oonee kucinast, 4em 6,1, HeGraronpusaTHa /U1l ASHUTPUAPUIMPYIOIIHNX,
a ontuMyM Jutst HuX — 7,0-8,6.

Bimsier Ha YMCIEHHOCTh MUKPOOPTaHM3MOB B BOJOEMaX M 300MIAHKIMIOH.
Kak u3BecTHO, MUKPOOBI SBILFOTCS TIHIIEH IS 300IUIAHKTOHA, W 00€ TPYITIIBI
OpPTaHU3MOB HAXOISTCS B KOJIMYECTBEHHOM OTHOIIICHHH MEXITy COOOU B TIpsi-
MoH 3aBHCHMOCTH. VIMeeTcs maxke omperesncHie KOMMISCTBEHHBIX TTOKa3aTe-
JIeW 3THX B3aMMOOTHOIIEHHUH. JlomycTHM, MUHUMAJIbHAST KOHIICHTPAIINS MUK-
po6oB, IIpy KOTOPOI JaHUU elle MOTYT pa3BUBAThCs, paBHa 50 ThIC. B 1 MII.
W ecnm s BOOOEMOB ONHATOTPO(HOIO THIIA, TAC YHACICHHOCTb MHKPOOOB
HEBEJIMKA, BO3MOKHOCTD MTUTAHMS OaKTEPHSIMU eIlle TPeOyeT OpeaeTeHHBIX
TIOSICHEHHH, TO B ABTPOGHBIX BOAOEMaX (PIIBTPATOPHI MOTYT CHIIEHO CHIDKATh
YHUCIICHHOCTh MHUKPOOOB B BOJIE, OCOOCHHO C YYETOM TEX T'POMAJHBIX KOJIH-
YeCTB BOBI, KOTOPHIC OHH MPOQIITHTPOBEIBALOT.

Poss MUKPOOPTraHU3MOB B CAMOOUYHIIIEHHH BOJI0EMOB.

B Hacrosmiee BpeMsi, B BEK YCKOPSHHOTO HHIYCTPHAIBHOTO Pa3BHTHS,
BOJIOEMEI KaK MPECHBIC, TAK U MOPCKHE HUCIBITHIBAIOT OTPOMHYIO HArpy3KY
MPOMBIIIJICHHBIX U OBITOBBIX CTOYHBIX BOoj. OXpaHa BOJZOEMOB OT 3arps3-
HEHHS CTAHOBHUTCS OJJHON M3 BaXKHEHUIIIHX TTPOOIIEM.
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Paznnyaror ecrecTBeHHBIE 3arps3HEHNS, TPOUCXOJISIINE HE3ABHCUMO OT
YeJIOBeKa, U 3arps3HEHUs], CBSI3aHHBIE C ACATENBLHOCTHIO YeIOoBeKa (0TXO0/bI
MIPOMBIIIJICHHOCTH, PaJAnOAaKTHBHBIC BEUIECTBa, HE(PTEPOAYKTHI, MTECTUIIN-
JIBI ¥ JIp.). XOTS €CTECTBEHHBIE 3arpsiI3HEHUS MIPOUCXOIAT ITOCTOSHHO, OHU
MEHEe CYIIECTBEHHBI B CPABHCHUH C TEMH 3arpsA3HEHUSIMU, KOTOPIE BHOCUT
YEJIOBEK.

B nocriegnee BpeMst 3HAUNTENEHO BO3POC MHTEPEC K M3YUEHHIO ITPOLIEC-
COB OHMOJIOTHMYECKOT0 CaMOOYMIIEHUsI BOJOEMOB OT 3arpsi3Henus. Ilox ca-
MOOYHIIICHHEM TTOHUMAIOT OMONIOTHYecKre M (PH3UKO-XUMUYECKHE MPOoIiec-
CBI, IPUBOAAIINE K BOCCTAHOBIICHUIO KauecTBa BOAbL. DU3UKO-XUMHUUECKOE
CaMOOYHIIEHNE OCYIIECTBIISIETCS ITyTEM OCaKACHHS B3BELICHHBIX BEIIECTB
W OKHCJICHUS] PAaCTBOPEHHBIX COCITUHEHWH KHCIOPOAOM, PACTBOPEHHBIM B
BOJIE.

Bronornueckoe caMoo4HIIEHIE BOTOEMOB SIBJISICTCS PE3YIBTATOM JKU3-
HEJICSITENIbHOCTH IIEJIOr0 KOMIUIEKCa BOJHBIX OPraHU3MOB, KOTOpPBIE BBI-
MOJNHAIOT (YHKIHIO 110 00E3BPEKMBAHMIO W OKHCIHUTENHHON mepepadoTke
MIOCTYTAIOIIMX B BOJOEM 3arpsi3HSIOMIMX BellecTB. HavanpHble 3Tambl Ipo-
1ecca CaMOOUYMIICHUSI OCYIIECTBIISIOT OPTaHW3MBI, MMUTAIOIMINECS PacTBO-
PEHHBIMH OPTaHHMYECKHMH BELIECTBAMH. DTO B OCHOBHOM OaKTepuH, TPHOBI
U psixt mpocTeimix. MHOTHE BOIHBIE )KUBOTHBIE — HU3IINE PaKooOpa3Hble U
KOJIOBPATKM — TOXKHPAIOT OakTepuid, MPOCTEHINNX >KUBOTHBIX M MENKHI
OpPraHWYeCKHil JETPHUT, T. €. BCE TO, YTO COAEPKUTCS B 3arpsI3HEHHBIX BO-
Jax.

Ouninenne BOJpl, B TOM YHCIIE M CTOYHBIX BOJ, OT OPTaHWYECKUX M He-
OKHCIICHHBIX MHHEpAJbHBIX 3arpsi3HEHHH C TTOMOIIBI0 MHKPOOPTaHM3MOB
paznernsiercss Ha aHadpoOHOE M adpodHoe. OT ydacTHs KHCIOpoAa 3aBHCUT
WHTCHCHBHOCTh M CTENIEHb OYMCTKH. ASPOOHBIM IIpolieccaM pacriajia, Kak H
aHa’POOHBIM, MOJBEPTaIOTCS PA3HOTO POJA OPraHWYECcKHEe BElecTBa, cOpa-
CBIBAEMBIC B BOJOEMBI. JTO KJIETYATKA, ()EHONBI U KPE30JIbI, YIIEBOIOPOIBI
Hedti m 1p. B a9poOHBIX yCIOBHSX MPOLECCH PA3TIOKEHHS NX TPOMCXOJST
HanOoJiee MHTEHCUBHO M IOJHO, Yallle BCEro J0 IMPOCTHIX MHHEPAIBHBIX CO-
enunennii: H,O, CO,, H,, HutparoB u cynbdaToB.

AHa3p0oOHBIE NPOLIECCHI MPOTEKAIOT B 3aME/UICHHOM TEMIIe, paciia]] opra-
HHYECKHX BEIIECTB, a CICIOBATENIbHO, U OYMCTKA BOJBI MPOHCXOAAT 3HAYH-
TEJILHO JAOJbIIE, YeM NpH adpoOHON oumcTke. OOpazyromuecss MPOIYKTHI
gacto Oojee TOKCHYHBI, 4eM wucxomHble. JT1o H,S, MepkamraHsl, amMMuax,
HHU3KOMOJICKYJISIPHBIE JKHPHBIE KHUCJIOTHL BHONIOrMYecKkass O4MCTKAa CTOYHBIX
BOJI NPOM3BOAUTCS Ha CIHEIHAIBHO NPHCIIOCOOIECHHBIX 3eMEBHBIX YydacT-
Kax — MOJSIX OPOLICHUS W TOJAX (HIIBTPAIMK, Ky/la CITYCKAFOTCS IOJIUIeKa-
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mye o4ucTKe BoAbl. IIpocaumBasich uepes3 CIOH MOYBBI, OHH ITTOJBEPraroTCs
OKHCITUTEIILHOMY BO3JICHCTBHUIO LIEJIOr0 KOMIUIEKCA TTOUYBEHHBIX MHUKpPOOpTa-
HHU3MOB, B pe3yJbTaTe YEro COCP)KAIIMECs] OPraHMYEeCKHE BEIIECTBa TIOJIHO-
CTBIO MHHEPAIN3YIOTCSl. AHAJIOTWYHBIN Hpoliecc HaOromaercst mpu copoce
CTOYHBIX BOZ B BOmoeM. Mukpodiopa BomoeMa OKHCISET BECh KOMILIEKC
PacTBOPEHHBIX OPraHMYECKHX COCMHEHHUH 10 MHHEPAIBHBIX MPOYKTOB.

OpHako B HAcTOsIIEEe BPEMsI MIPU BBHICOKOM YPOBHE PA3BHUTHS IPOMBIII-
JICHHOCTH W OTPOMHOM KOJIMYECTBE OOpa3yIOIINXCS CTOYHBIX BOJ €CTECT-
BEHHBIE METOJIBI OYHCTKH B BOJOEMax HE MOTYT OBITH HCIIOIB30BaHBI, TaK
KaK 3TO MPHUBEAET K pe3KoMy NeHIUTY KUCIOPOAa B BoJoeMax (U3-3a I10-
Tpebnennst O, Ha OKUCINUTENbHBIE MPOIECCH) U, CIEAOBaTEIbHO, K BBHIMHU-
paHHio Bcero xuBoro. IloaToMy co3maioTcs CIienHalbHBIE COOPYXCHUS
a’po0HON OMOIOTMYECKOW OYUCTKH — OMOGUIBTPHI, a3pOGUIBTPEI U a3po-
TeHKH. [IpUHINI OYMCTKN CTOYHBIX BOJ B 3THX COOPY)KEHHSIX TOT Xe, 4TO
Ha moisix QuibTpany. Ho Omaromapst co3maHMIO UII MHUKPOOPTaHM3MOB
HanOosee OIarONPHUATHBIX 3KOJIOTHYECKHX YCIOBHH — a’paluy, TeMIepa-
TYpPBI, PEaKINH CPEAbl, COAEPIKaHNT HEKOTOPBIX COJIEH — Mpolecc OnoIoru-
YEeCKOr0 OKUCIICHHUS HAET TOpa3/io MHTCHCUBHEE.

CaHUTApPHO-MUKPOOHOIOTHYECKUH KOHTPOIb.

Hapsiny ¢ mone3noii ponbio, KOTOPYIO UTPalOT MUKPOOPTaHU3MBI B OHO-
JIOTHYECKON OYMCTKE BOJBI M MPOTYKTUBHOCTH BOJOEMOB, OHH OIHOBpE-
MEHHO SIBJISIFOTCS] U 3arps3HUTENSIMY BHEIIHEH cpezpl. B Bose MoryT Haxo-
JIUTBCS BO3OYAWTENH pa3iW4HBIX 3a00JeBaHUA: Thda, XONepbl, IU3CHTe-
pun, TymsipeMun ¥ ap. OCOOEHHO YacTo OHM OOHAPY)KUBAIOTCS B OBITOBBIX
XO035THICTBEHHO-()EKATBHBIX CTOYHBIX BO/IAX HACEIIEHHBIX MECT W psija Ipo-
M3BOJICTB: MSICOKOMOMHATOB, KO)KEBEHHBIX 3aBO/IOB, O0eH. UToOBI mpenor-
BPATHUTH TONaJaHNE MaTOr€HHBIX MUKPOOPTaHU3MOB B €CTECTBEHHBIE BOJIO-
€MBbl M NCTOYHUKH BOJOCHAOXEHHS, HEOOXOANMO 3HATh METOMBI CaHHUTap-
HO-0aKTEPHOJIOTHYECKOT0 CCICAOBAHMUS U 00€33apa’kuBaHMUs BOJIBL.

Be16op ¢ dexTuBHOTO CpencTBa U METOAA Ae3MH(PEKINH TPON3BOANUTCS
Ha OCHOBaHHM OCOOCHHOCTEH OWOJIOTHH MATOrCHHBIX MHUKPOOPTaHU3MOB U
ydeTa 9KOJIOTHIECKO Cpefipl.

OOmuM CaHUTapPHO-0AKTEPHOIIOTHYECKUM MOKA3aTeJIeM COCTOSHHUS Cpe-
IIBI SIBJISIETCSL KOJIMYECTBO MHUKPOOPTaHU3MOB B | MI BOABI (MHUKpOOHOE
yncino). Ho Goiee BaKHO C CaHUTAPHO-TMTHEHUYECKOH TOYKU 3PEHUS BBI-
SIBIICHHE B Cpelie MAaTOreHHBIX OakTepuii. OMHAKO HEMOCPEACTBEHHOE 00HA-
PY)XEHHUE IIaTOreHHBIX OAKTEepUil B TaKUX cpelax, KaK BOAa, 3aTPYAHEHO H
Tpebyer mmurensHOro BpemeHH (10-12 cyrok). DTO CBsI3aHO € TEM, YTO
YHCIICHHOCTh TMATOTCHHBIX MHKPOOPTaHW3MOB B €CTECTBEHHOH cpene Mo
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CpPaBHCHHIO C YHCIICHHOCTBIO HEMATOTCHHEIX (CarpoHUTOB) OYCHb Maja.
[Ipu BeIceBe TPOOBI Ha THTATENBHBIC CPEABI CO3IAFOTCS YCIOBUS KOHKY-
PCHIIMU MEKAY CanpOPUTHBIMU U TATOTCHHBIMY OAaKTEPUSIMU, HEBBITOIHBIC
JUJIs TIOCIIEIHUX U3-3a UX MaJIOM 4ucileHHOCTH. [103TOMYy OCHOBHOM Lie-
T OaKTEPHOIIOTUIECKOTO HCCIICAOBAHUS CPEAbI SBISCTCS OOHApYKEHUE
(exanpHOTO 3arps3HeHus. [TokazaTensaMu QeKaTbHOTO 3arps3HCHUS CITyKaT
oOuTaTeN! KUIICYHUKA YeTIOBEKA, U B TICPBYIO OYepeab KHUIIICUHAS MajJ0yd-
Ka.

JI71s1 KONIMYEeCTBEHHON XapaKTEPUCTUKU COAECpKAHMS KUIIEUYHON manoy-
KU B CpeJl€ CIIY)KaT JIBa MOKa3aTels: KOJMU-TUTP U Komu-uHjekc. [loa komm-
TUTPOM MOHUMAIOT HAUMEHBILEE KOJIMYECTBO MCCIEAYEMOr0 MaTepuania, B
KOTOpPOM COJAEP>KUTCSl OJJHA KHILIEeYHas majoyka. Kolu-uHaeKc — 3T0 KOoiau-
YECTBO KHUILIEUHBIX NanoveKk B 1 1 Boabl. s mepeBoaa KOIu-TUTpa B KOJIU-
uHneke Heobxoaumo 1000 pa3menuTh Ha BEMHYUHY KOMU-TUTpa. Boma cum-
TaeTcsl MPUTOJHOW ISl MUThS NpU Konu-TuTpe He MeHee 300 U Koiu-
HUHIEKCE, pABHOM 3.

[Tpu Gonee BBICOKOM COJIEPKAHWU KHUIIEYHON MAJOYKHA TMPUMEHSIOTCS
MeToABl oOe33apaxkiuBanus. CaMbIM paclpOCTPAHEHHBIM M3 HUX SBISCTCS
xJopupoBanue Boapl. OHO OCHOBAaHO Ha TOM, YTO XJIOp, Iomajasi B Oakre-
pHABHYIO KIIETKY, BBI3BIBACT B HEW CIJIBHBIC OKHCIHUTEIBHEIC IPOIECCHI,
NPUBOAIINE K MHAKTHBAaIMK (pepMeHTOB M rnbemm ee. Takoi ke 3ddexT
JAI0T U JAPYrU€ OKUCIMTENH — IMEPMAHraHaT, O30H, MEPEKUCh BOAOPOJA.
Kpome HUX, 1 ne3nHPEKIMH MOTYT TPUMEHSTHCS JTFO0BIE aHTUMHKPOO-
HBIE CpPEIICTBA.

2.4. MukpoOHo10rusi poIObI U PHIOHBIX TPOIYKTOB

MukpobHasi 06CEeMEHEHHOCTh IIOBEPXHOCTH PHIOBI HAXOIUTCS B MIPAMON
3aBHCHMOCTH OT KOJIMYECTBA M KadyecTBa MUKPO(IOpsl BogoeMa. B Terumsix
MOpSIX 3HAYMTENbHAS YaCTh €€ SBIACTCS ME30(QHIbHBIMH MHUKPOOPTaHHU3-
MaMH, B YMEPEHHBIX M XOJIOJHBIX PErMOHaX NPeoOIaaaoT NCuXpoduiibHbIC
MUKpOOprann3mel. Kpome Toro, ectp 3aBHCHMOCTh OT COJIGHOCTH BOJBI, OT
MUKPOQIIOpHI (TaJIOTOJCpaHTHAS, TATOPIIIFHAS WA HETATOPIITBHAS).

Hanuune matoreHHO# MUKpO(IOpH B BOJAEC B OONBIIMHCTBE CIy4acB
SBJIICTCSL PE3YJIBTATOM cOpOca HEOYMIICHHBIX WM IUIOXO OYHILIEHHBIX
CTOYHBIX BOA. JTO SIBJICHHE XaPaKTEPHO, MPEXIE BCEro, sl BHYTPEHHHUX
BOJHBIX OacceifHOB M NMPUOPEKHBIX MOPCKUX BOA. B Bomy Moryr momactb
KUIICYHbIE TAJIOYKH, SHTEPOKOKKH, CaTbMOHEIIBI U mureiisl, Clostridium
botulinum.
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Msico pbIOBI IO XMMHUYECKOMY COCTaBY OJM3KO K MSCY MJICKOITHTAIO-
mmx. OHO CONEpKUT MHOTO OEJIKOB, XKHUpa M BOABL, HO OoJiee phIXiiasi KOH-
CHCTEHIIUSI Msica PBIOBI CHOCOOCTBYET OBICTPOMY paclpOCTPaHEHHIO MUK-
pOOpraHn3MoB B €€ Tene. B HopMe MblIeyHast TKaHb pblO, KaK M MsICO XKH-
BOTHBIX, HE CO/ICPXKHT MUKpOOpraHusmMoB. Ha moBepxHoOCTH yemnryu, >kad-
pax CBEKEBBUIOBJICHHOH pHIOBI OOHApyKUBaeTcst MUKpodIiopa poaos Pseu-
domonas, Achromobacter, Vibrio (V. parahaemolyticus, V. alginolyticuc)
u 1Ip.

KonTamuHanmst peiObl HauMHAETCS OYEHb OBICTPO IIOCIE YIIOBA, IIpe-
HUMYIIECTBEHHO NCUXPOQHIBHBIMU MHUKpoopranmmamu. Ilosromy prroa —
MIPOAYKT, emie Oojee MOoBEpKEHHBIH MopUe, YeM MsICO )KHBOTHBIX.

Muxkpoduiopa cBexkeil pbIObI.

Kak u B cinydae ¢ MsicoM, MBIIIEYHAsl TKaHb CBEKEBBUIOBICHHONW PBHIOBI
CUMTAETCS CTEPWIBHONW. 3HAUYUTEIBHOE YNCIIO OaKTepuii 0OHAPYKUBAETCS B
TIOKPOBHOM CIM3HMCTOM 000I04Ke, HAa HapY)KHBIX KaOpax W B KeTyTOdHO-
KHUIIEUHOM TpakTe. Umcao GakTepmii Ha 1 cM” TIOBEPXHOCTH Tela PHIOHI
Moxer coctaBsTh ot 1-10° o 1-10° KOE.

CreneHp 00CEMEHEHHUSI 3aBHCHT OT OKpYXKarollel cpenbl, reorpaduye-
CKOTO ITOJIOKEHHSI BOTOEMa, BPEMEHH ToJia, OPY/AUH JI0Ba M OT BHIA PHIOHI.
Hampumep, B cBexeli MOpcKoii pbIOe, BEUTOBIEHHOM TPajIoM, COAEPKUTCS B
10-100 pa3 Gonple OakTepHii, 4eM B CBEXEBBUIOBJICHHON HA ya0uKy. [Ipu-
YMHOH SIBJIAETCS 3aBUXPEHUE MOPCKOT0 TpyHTa (Mi1a) mpu OyKCHPOBKE Tpa-
na.

Ha mnoBepXHOCTH CBEXEBBUIOBIEHHOH MOPCKOM DBIOBI COAEPIKUTCS
Oonpie Bcero OakTepuii cemeidictBa Achromobacteriaceae, KOTOpBIE CO-
craBistioT 60 % Bceit mukpodopsl, 3 HUX 3540 % Gaxrepuii OTHOCHTCS
K pony Alcaligenes, 30 % cocraBnsior BUIBI Achromobacter liguefaciens.
Memnee 10 % Bceit ectecTBeHHONH MHUKPOQIIOPH! HA TIOBEPXHOCTH PBIO MpH-
XoauTcs Ha cienyroounme poasl: Flavobacterium, Micrococcus, Vibrio,
Corynebacterium, Bacillus. VIHOTIa Ha TIOBEPXHOCTH PHIOBI BCTPEUAIOTCS
mUrMeHTooOpasytomue Oakrepun ponos Sarcina, Klebsiela, Escherichia,
Enterobacter, Citrobacter wmm cBersmmecs BHUObl Photobacterium
phosphoreum.

Muxkpodiiopa pecHOBOTHBIX prI0 B bemapycu u cpenneit monoce Poc-
CHH B TIEPBYIO OYEPEIb COCTOUT W3 IICUXPOQHIBHBIX MHKPOOPTaHH3MOB
ponoB Pseudomonas, Aeromonas, Alcaligenes, Flavobacterium, Achromo-
bacter, Micrococcus.

BayTpenHue BOApl 9acTO 3arps3HEHbI CTOYHBIMHM BOAAMH, IO3TOMY
MIPECHOBOMHBIE PBIOBI MOT'YT OBITH HOCHTEISMH NATOT€HHBIX MHKpOOpTa-
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HHM3MOB, Yallle BCETO CaIbMOHEIUT U cTadmiokokkoB. Ha peibe MoryTt ObITh
MIATOTeHHBIE JUII Hee MHUKPOOPIaHM3MBI, KOTOpBIE O€30IacHbI ISl YesioBe-
Ka, HO MOT'YT BCTPEUaThCsl ¥ ONacHble (IIaTOreHHbIE) I YeIOBeKa.

Kpome Toro, B nporiecce nepepaboTku Ha pbI0y MOTYT monajiaTh cradu-
JIOKOKKHM, TaK Kak OHH cocTaBisioT 40 % MHKpOQIOpH! PyK M HOCOTJIOTKH
YeJI0oBeKa.

H3menenue Mukponopst peiosvt 60 6pems ee XpaHenusi.

Ecnu pri0y He mepepaboTany WiId He 3aMOPO3HIIH, TO OY€Hb OBICTPO Ha-
yuHaeTcs ee mopya. | HuimocTHas Mukpodiopa pbeIOBI, KOTOpasi BHI3BIBACT
OCHOBHYIO 4acTh IPOLECCOB PA3JIOKEHNUs, Pa3BUBACTCS OUEHb OBICTPO MPHU
temriepatype 15-20 °C. Dta Mukpodiopa sIBIsSETCs €CTeCTBEHHON MHKpO-
(topoii pHIOKI.

[TepBuuHast mopua MOPCKOM PHIOBI IPONUCXOANT B PE3YIbTATE PasJIoKe-
HUS O€JKOB, KHUPOB U YIIIeBOJOB. Ecii pasyoxeHue nmpoTekaeT Moj Bivs-
HUEM COOCTBEHHBIX (DEPMEHTOB (aBTOIM3), pbIOa HPHOOpETAeT MIATKYIO
pacceImuaTyi0 KOHCUCTEHINIO 0€3 HEMPHATHBIX 3allaX0B W OTKIOHEHHH OT
BKYCOBBIX CTaH/IapTOB.

ITpy HOpMAaTHBHBIX TEMIeEpaTypax XpaHEHHs HA aBTONN3 HAKJIa/bIBACT-
cs1 Tporiece OaKTepHaTbHOTO Pa3IoKeHUS MO/ BIMSHUEM JINTHYECKHUX (ep-
MeHTOB. Hambonee akTHBHBIMH NPOTEONUTHYECKHMMHU (hepMeHTaMH oOIa-
naroT OakTepun poaoB Pseudomonas u Achromobacter.

UYncno KIeTOK MHKPOOPraHW3MOB B MBIIIEYHOH TKAaHU PBIOBI, JOCTH-
raromee 8-10° KOE/r, sBIsercs MaKCHMAIbHBIM HPH ONpPEIENECHHH MpH-
TOHOCTH PBIOBI TS TUTaHMS.

OTMeuatoTcsl ciydan HECHEHU(HUIECKOTO OTPaBICHHS DPHIOOH, BBI3BI-
BaEeMOro OMOTEHHBIMH aMHUHAMH — SaMH, KOTOpBIE 00pa3yloTcs npH Oak-
TEpUAILHOM Pa3JIOKEHUN PBIObI. B aTOM cirydae Genok msica pheIOBI pa3ia-
raercs 10 CBOOOIHBIX aMHHOKHCIIOT, B TOM YHCII€ U THCTHUAMHA, KOTOPBIH,
JIeKapOOKCIIIMPYSICh 1O THCTAMMHA, BBI3BIBACT MHTOKCHKALMIO. [ mcTaMuH
00pa3yroT Kak Me30(UIBHBIC, TaK U IICUXPO(IIbHEIC OaKTEpUU POIoB Pro-
teus, E. coli, Achromobacter, Aerobacter.

Mukpoouonozus 3amopodicennoil polovl.

OO6bryHO 1pu 3amMopaxkuBaHuy norudaer 60-90 % mMukpodIops! cBEKEH
PBIOBI, OHAKO Takue OakTepwH, Kak Pseudomonas, MUKPOKOKKH, JTAKTO0A-
LWJUTEL U (peKalIbHBIE CTPEITOKOKKH, 00JIee YCTOMYIHBBI K 3aMOPAKUBAHMIO.
Hampumep, OGakrepuu poma Pseudomonas TOTHOAIOT TIPH TeMIIepaType
—12 °C B teuenne 3 mecsueB. Ilpu Takoil ke TemmepaType MOruOaOT H
GaxTepuu poma Achromobacter. Xopomo epeHOCAT 3aMOpaXKUBaHUE CIIO-
PBI OaKTepHiA, APOXIKU U IDICCHEBBIC TPHOBI.
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B 3amopoyxenHo# peide oOHapyxwuBatorcst E. coli, xoaryina3o-IojJoxKu-
TENbHbIE CTA(HMIOKOKKH, CaJbMOHEIUIBI, BO30yauTenb OoTynmn3Ma. YToObI
MOJTYYHUTh 3aMOPOXKEHHYIO PBIOY, OJIarornoiydHyI0 ¢ TOYKH 3pEHHSI CaHWTa-
pHH, JUIS 3aMOPaXUBAHUSI CIIETYET UCTIONB30BaTh CBEKYIO PHIOY, 0OpaboTaH-
HYIO IIPH CTPOrOM COOJIOZICHUN CAaHUTAPHO-THTHEHNYECKNX TPeOOBaHHH.

Conenas pbioa.

ITocon — oxuH U3 crapeinmx crocoOoB coxpaHeHus poiObl. Koncepsu-
pylomee eicTBIE 1Mocoaa 00yCIOBICHO BRICOKOH OCMOTHYECKOI aKTHBHO-
CTBIO PACTBOpPA COJIM M CHIDKEHNEM BOAHOHN akTWBHOCTHU (aw) cpenpl. [loBa-
PEHHasI COJIb HE TOIBKO TOPMO3HUT PA3MHOXEHHE KJIETOK, HO M BIMSET Ha UX
OMOXMMHYECKyIo akTUBHOCTh. YcranosieHo (E. H. [lyroBa), uto conmepxa-
Hue comu 10 4 % CTUMYIUpPYET NMPOTEOIUTHYECKYI0 aKTUBHOCTH MHKpO-
KOKKOB, a Tpu 6%-HOM COAEpXaHWH COJIM aKTHBHOCTH CHIDKAETCS, NPH
12%-HOM — Takasi aKkTHBHOCTh HE OOHApyXHMBaeTCS. AHAIOTUYHO BIIMSTHHAE
COMM M B OTHOUIEHWH AKTHBHOCTH BOCCTAHOBJICHHS OAaKTEPUSIMH OKHUCH
TPUMETHIIAMHHA B TPUMETIIAMUH.

B Hacrosmiee BpeMs NMPaKTHUECKW WCKITIOYEH BBHITYCK B peaM3aldio
KpEITKOCOJICHON CBhIpOil phIObI. [locomy momBepraioT riaBHBIM 00pa3oM Te
BUIBI PBIO, KOTOPBIE CIIOCOOHBI P BBIAEPIKKE B OIPEJICNICHHBIX YCIOBHAX
co3peBaTh (CenblIeBbIe, JOCOCEBHIE), T. €. IPHOOpeTaTh cHeruduIecKue
BKYCOBBIE KauecTBa M OoJiee MATKYIO KOHCHCTEHIIMIO B PE3yJIbTaTe MpONC-
XOAAMNX B ppIO€ OMOXMMHUYECKHX IMPOIIECCOB MPEBPAIICHUS OEIKOB U JIH-
MIUJIOB TIO/T BIMSIHUEM €€ coOCTBeHHBIX (hepmenToB. Co3peBimiast pbida cTa-
HOBHUTCS CheTOOHOI 0e3 IONMOoNMHUTENbHON KyTHHapHOH obpaborku. Heko-
TOpasi poJib B MPOIIECCAaX CO3PEBAHUS MPHUHAUISKUT ¥ MUKPOOPraHU3MaM,
HaXOZALINMCS B TY3JTyKe U Ha pblOe.

Heco3peBaromnyie BUIp! ppIO MOIBEPTalOT MOCOTY Ul COXPAHEHHUS UX B
KadyecTBe MNomyQadpuKara, MCHOIB3YEeMOro NPH HM3TOTOBJICHHUH BSIJICHOH,
CYIIEHOH, KOITIEHON U APYTHUX BUIOB PHIOHON MPOIyKINH.

CrenieHp 0OCeMEHEHHUsI COIEHON PbIOBI MUKpoOamMu KosieOnercs B Iu-
POKHX TIpefieniax (OT COTEH JI0 COTEH THICSY B | T) B 3aBHCHMOCTH OT Iiep-
BOHAUYAJIBHOTO MX COAEPXKAaHWS Ha pbIOe, KOHIEHTPANK COJH, TEMIIEpaTy-
pBl U cpoka xpaHeHus. [Ipm mr060M crocobe mocona PeIOBI MPOUCXONIAT
W3MEHEHHSI KOJIMYECTBEHHOTO M KaYeCTBEHHOTO COCTAaBA €€ MHUKPOQIIOPHI.
Tunuanele U1 cBeXel poIObI mcuxpoTpodHble BUIB Pseudomonas nocte-
MIEHHO OTMHPAIOT WJIM COXPAHSIOTCS B HEOOJBIIOM KOJIMYECTBE B ILTA3MO-
JTM3UPOBAHHOM COCTOSTHMH. [Ipeobinagaronmmu B COICHOH peIOe U B Ty3Iy-
KaxX CTaHOBATCS TaJTO(WIbHBIE M COJECYCTOWYMBBIC MHKPOKOKKH;, B MEHb-
IIeM KOJIHMYECTBE OOHAPYKHBAIOTCS CHOPOHOCHBIE MaJOYKH; BCTPEUAIOTCS
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TaK)Ke MOJIOYHOKHCIIbIE OaKTepHH, IPOXOKH, CIIOPHI IIECeHel, KOpHHeOaK-
TEpUH.

VY coneHoil peIOBI IIPU XpaHEHUH MOTYT TOSIBIISITHCS pa3nyHble 1edeK-
ThI. HexoTopble N3 HUX 00YCIIOBIICHBI pa3BUTHEM MHKPOOPTraHU3MOB. AHa-
9poOHbIE OaKTEpUH, U3-3a KOTOPHIX MOSBISIETCS «(PYKCHH» — KPACHBIH, CIIH-
3UCTBIH HaJIeT C HENPHATHBIM 3allaxoM, COJICYCTOWYHMBBIE MUKPOKOKKH,
oOpa3zyrolmye KpacHBI NUTMEHT, W TaJo()UIbHbIE KOPUYHEBBIC IUICCEHU
BBI3BIBAIOT IIOPYY COJICHON PHIOBI.

[Tpn mopaskeHnM IUIECEHBI0 Ha OBEPXHOCTH PHIOBI TOSBIISIOTCS IIATHA
1 TIOJIOCHI KOPHYHEBOTO I[BETA. JTOT AC(EKT HA3BIBACTCS «PIKABICHHEM.
Kopuunessie miecenn npu temrepatype Hike 5 °C He pa3BUBArOTCS.

CrnaboconeHast celbJb MOXKET IMOJBEPraThCsl MOJ BIMSIHUEM pa3BUTHS
a’pOOHBIX, XOJIO0- M COJIEYCTOWYNBBIX OakTepuil «oMbUIeHno». [Tpn 3TOM
MIOBEPXHOCTh PHIOBI MOKPHIBACTCS T'PSI3HOBATO-OCNIBIM MaXKyIIMMCS Haje-
ToM. Priba mproOperaer HeNPHUATHBIN BKyC M THWJIOCTHBIN 3amax. B come-
HOM CeNbJIM MOTYT BBDKMBATh M TOKCHUTEHHBIE OaKTEpWUH: CaIbMOHEIUIHI,
30JIOTHCTHIN CTaQHUIIOKOKK, OOTYIHHYC.

CrnaboconeHast pbIOHAs TPOIYKIUS U3 MEIKON pBIObI (KHIIbKH, CalaKH,
XaMChl W JIp.), BBIIyCKaeMas B T€pMETHYHO 3aKPBITOM Tape — IIPECepBHl,
MIOMHMO HEOOJBIIOro KOJMYECTBA COJHM COACPXKUT caxap M creruu. [Ipe-
CepBHI HE TIOABEPTAIOT TEIIOBON 00paboTKe; I MpeIoXpaHeH s OT HOPYH
B HHAX BBOIAT aHTUCENTHK — OeH3oiHOKucIbril Hatpuit (0,1 %). Xoporme
pe3yNbTaThl B3aMEH HETO WIIM B COYETAHUH C HUM JAIOT COPOMHOBAS KUCIIO-
Ta W aHTHOMOTWK HM3MH. IIpoliecc mpocanvBaHUs U CO3pEBaHUS BEAYT B
Tedenne 1,5-3 mecsmeB npu Temreparype ot —5 1o +2 °C. Hekoropsrii
KOHCEpBUP YOI 3 (heKT oOecreunBaeT 1 TOBapeHHAS COJIb.

Muxkpoduiopa mpecepBoB B TEpBBIE JHU MX W3TOTOBIICHHS pa3HOOOpa3-
Ha; B COCTAaB €€ BXOJIT MHUKPOOPTaHU3MBI PHIOBI, conu u criermu. Ilocnen-
HMe Hepe/Ko B 3HaunTenbHol cremenn (10°~10° KOE/r) o6cemeners! crio-
pooOpa3yromuMu a3poOHBIME U aHadPOOHBIMU OaKTEPUSIMU U MHKPOKOK-
KaMH, Cpei KOTOPBIX MMEIOTCS COJIEYCTOHYHMBBIE M XOJOJO0YCTOIYMBEHIC
THUIIOCTHEIE (hopMBI. B miporiecce co3peBaHMsl MPECepBOB COCTAB MX MHUK-
podutopsl MeHsieTcsl. [JOMAHUPYIOMMME MPEACTABUTENSIMH CTAHOBSITCS CO-
JIeyCTOWYMBBIE MUKPOKOKKH M MOJIOYHOKHUCIIBIE OaKTepHH.

B mporneccax co3peBaHust peIOBI, TOMHMO TKaHEBBIX ()EPMEHTOB, HEMa-
Jast poib MPHUHAUISKUT TeTepoepMEHTATUBHBIM MOJIOYHOKHCIIBIM CTpeIl-
TOKOKKaM. byaydm ycTOHYMBBIMH K cOMM M OCH30HHOKHCIOMY HATpHIO,
OHHU Pa3MHOXAIOTCs, COPaKUBAIOT caxap ¢ 0Opa3oBaHWEM KUCIOT (MOJIOU-
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HOW, YKCYCHOI) U apoMatudeckux BemiectB. CHkeHue pH akTuBH3HpyeT
HEKOTOpbIE TKaHEBbIE (DEPMEHTHI PHIOBI, YUACTBYIOIINE B €€ CO3PEBAHUH.

Hammuue kuciot, coiau ¥ aHTHCENTHKA, a TaKKe HU3Kas TeMIieparypa
MPENATCTBYIOT Pa3BUTHIO THWIOCTHBIX CIIOPOBBIX OAKTEpHHA, HaXOMSIINXCS
B HEMaJIBIX KOJIMYeCTBax B IpecepBax. OIHAKO HEKOTOPHIE M3 HHX, OCO-
OCHHO TPH HAPYIICHUN TEXHOJIOTHYECKOTO PEeXKMMa M3TOTOBJICHHS U Xpa-
HEHHS TIPECEpBOB, MOI'YT Pa3BUBATHCSI W OOYCIOBUTH IOpPYY HPOIYKTA.
B npecepBax Hepenko obHapyxuBaercsi Clostridium perfringens — obuta-
TeJNlb KUIIEYHHUKA PBIO, MMOMAJAIONNKA M CO CIEeHUIMU. AKTHBHOE Pa3BHTHE
9TOW OakTepuu MOXKET NPHBECTH K OoMOaxy OaHku. s IMOBBIIICHUS
CTOMKOCTH NPECepBOB B XPAHCHNH PEKOMEHIYETCS IOJIb30BATHCS CTEPHIIb-
HBIMH CTIeIMsAMU. J[J1s1 mydiero coxpaHeHusl apOMaTHIEeCKUX CBOWCTB CIIe-
i menecoodOpazHa mx xomojxHas crepuwnmzamms (Y ®-mydamu, ramma-
paauarmeit).

B otnmume ot crepunnu3yeMbIX prIOHBIX OaHOYHBIX KOHCEPBOB, IIpecep-
BBl — IPOAYKTHl HEAIUTEIFHOTO XpaHeHUs ake Ha xomnone. Ilpemmoxena
(M. M. T'oprapmy, E. H. JlyroBa) pagnanmonnas o0padoTka (pamypu3arms)
TIPECEPBOB, MO3BOJISIOIIAS HE TOJIBKO YBEIMYUTH CPOK WX XPaHEHUs, HO U
WCKITIOUUTH IPIMEHEHNE aHTHCETITHKA.

MapuHoBanHasi pbI0a.

P10y MapuHyrOT B MapuHaze, copepxamieM 6 % ykcyca n 13 % mosa-
penHoit comu nipu pH 2,8. YkcycHast KHCI0Ta TOPMO3HUT Pa3BHUTHE JIAKTOOA-
IIMJUT, OBICTPO MPOHHKASI B MBIIIEYHYIO TKaHb PHIObI. 3aBepIIeHHe Ipolecca
CO3pEBaHMS ONPEAEIIIETCS TT0 MIOMYTHEHHUIO Msica peIObl. ComepKaHnue MUK-
pOOpraHn3MoB Ha pbIOE NpU MapuHOBaHWH yMeHbIaercss B 10—1000 pas.
[Morn6atoT rpamMoTpHIATENbHBIE ICUXPOGHUIBHBIE MUKPOOPTaHU3MBI, Callb-
MOHEIUTBI M CTa()MIIOKOKKH. BBDKMBAIOT JakTOOAIMIUTEI, OaKTepHaIbHBIC
CTIOPBL.

OCHOBHBIMU BO30YAMTEISAMU TOPYM MAPUHOBAHHON PBIOBI SBISIOTCS
rerepoepMEHTATUBHBIC MOJOYHOKHCIBIC Oakrepuu Lactobacillus buch-
neri, L. Brevis. B pe3ympTare KU3HENEATEILHOCTH OaKTepHil BBHIIEISCTCS
ra3, 9TO IPUBOIUT K O0MOaKy OaHOK.

Komuenas psi6a.

Komuenne ucronp3yercsi 4enoBekoM ¢ aaBHHX rop. CymiecTByeT IBa
BHU/Ia KOITYCHHUS: 2opauee 1 X0100Hoe.

[epen ropsunm KomdeHHEM pPEIOY COIAT, 3aTeM 0OpabaTHIBAIOT B KOII-
TUIBHOM meun mnpu Temmeparype 85-95 °C. Komuenme cmocoOcTByeT
yMeHbIIeHnIo Ha 25-35 % Braru B Msice peIObl. BHyTpH pBIOBI TEMIIEpaATy-
pa nomxkHa nogHAThCA 10 65 °C B Teuenne 30 muHyT. Takas TemmepaTypa
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rapaHTHpYyeT YHHUYTOXKEHHE ICUXPOPHIBHBIX U Me30(HIBHBIX MHUKpOOpra-
HU3MOB, OCOOCHHO MaToreHHbIX. [IpakTHyeckn mociae oOpabOTKH JBIMOM
MSICO PBIOBI CTAHOBHUTCSI CTEPWIIBHBIM €Ille M IOTOMY, YTO B JIbIME COJep-
KHTCS LENBIN s/l BEIIECTB, 00Naalomux OakTepUIMAHBIMU CBOHCTBAMH.
[Tpu 3TOM XMMHYECKHE BEIIECTBA JbIMa He MPOHUKAIOT BHYTPb MsICa PHIOBI.

XonomHoe KOIMYCHHE TIPOU3BOJUTCS JBIMOM TIpH TeMiepaType 1826 °C
B TeueHne 2—4 cytok. [Ipu 3TOM NporCcXOoAnT yAaneHne BOAbl U IPOHUKHO-
BEHHE COCTaBHBIX YacTeil jpIMa B MsICO PHIOHI.

Bunamu mmopum KOIMYEHOH pBIOBI SIBISIOTCS BJIAXXHOE THHEHHE, CYyXOe
THUCHUE U IIECHEBEHHE.

BrnaxxHoe rHueHNe MPOUCXOOUT HM3-33 ICUXPOQHIBHBIX OakTepHid, Ko-
TOpBHIC BBI3BIBAIOT W3MEHEHHS B MBIIICYHON TKaHW KOITYEHOH PHIOBI: OHa
CTaHOBUTCS BIAKHOM, JIUTIKOM, U31a€T OCTPBIIl THUIOCTHBIN 3amax.

Cyxoe THHEHHE BBI3BIBAIOT MHUKPOKOKKH M a’3poOHbBIE CHOPOOOpasyro-
mye GakTepHH, KOTOPBIE COXPAaHMIN KU3HECIIOCOOHOCTH BO BpeMs KoITde-
HUS, APOXOKH M capUuHbL. Pprda mpruoOpeTaeT MaToBBI OTTEHOK, MBIIIEY-
Hasl TKaHb CTAHOBUTCSI PHIXJIOH.

Pr16a ropstuero KOmueHMsI XpaHWTCS OTpaHHMUYeHHOE Bpems. [InecHeBe-
HHE Hanbollee 4acTO BCTPEYAeTCsl Ha TIOBEPXHOCTH PBIOBI, BO30OYIUTEIIMHU
SIBJISIFOTCSI TIECHEBBIE TPHUOBI, KOTOPBIE IMOMANAl0T HA PhIOY KaK BO BpeMs
KOITYECHUSI, TaK M ITOCIIE HETO.

OTpaBiieHns] KOITYEHOH phI00H MOTYT BO3HUKHYTH U3-32 COJECp)KaHHS Ha
HeW caJlbMOHEIUI, Jamie Bcero S. fyphimurium. OTpaBieHAS MOXET BBI3BI-
Bath Takxe Cl. botulinum — Bo30ynanTens Oorynu3ma. Pexxe ObIBaroT oTpas-
JIeHUsI KOITUeHO# pbI0oii, Be3biBaeMele C. perfringens, S. aureus. Craduio-
KOKKH YaIle BCero OBIBAIOT B PHIOE XOIOJHOTO KOMIECHHS.

KoncepsupoBannas pbioa.

Pr10y xoHCepBHpYIOT cTepunm3anueid. [locne crepuimu3anyuy KOHCEPBHI
MOTYT XpaHHUThLCS B T€UEHHE Tofia MpH Temreparype oT —3 go +25 °C. [{na
KOHCEpBUPOBAHMS PbIOYy yKIIaJBIBAIOT B OaHKH, a 3aT€M CTEPHIM3YIOT IPH
temriepatype 121,1°C B TeueHne OnpeeIeHHOro BpeMEHN B 3aBUCHMOCTH
OT BU/Ia PBIOBI U ee 00CEeMEHEHHOCTH. B OCHOBY BBIOOpa pe’kMMa CTEpHIIH-
3aMM  CTaBAT YHHUUTOXKEHHE YCTOMYMBBIX K HArpeBaHUIO  CIOP
C. botulinum.

[Tpu3HaKoM Mmop4YM KOHCEPBOB SIBIISIETCS OOMOaK — BCITydHBaHUE BEpX-
HeW M HIDKHEW KpBIIIeK 0aHOK, BBI3BIBAIOT €ro 00pa30BaBIIHMECs Ta3bl MPH
pasnoxkenun poiObl Oaktepusmu C. sporogenes, C. roseum, B. cereus,
B. coagulans. OtpaBneHnsi pbIOHBIMM KOHCEPBAMH BBI3BIBAIOTCS TaKXKe
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6akrepussmu C. botulinum, X0Ts pa3MHOXKEHHE 3TUX OakTepuil HE Bceraa
MIPUBOJMT K OOMOaXy.

IIpecepBpl mactepusyroT mnpu Temreparype 95 °C: OGaHkum Maccoi
250 r — B Teuenue 45 munyT, 6anku maccoit 200 T — 35 MuHYT.

Kak npaswuio, criopsl Clostridium n Bacillus BbIIEpKHBAIOT TIaCTEpU3a-
LHU0. BBIIEpKMBAIOT NMacTepU3alMIo TAKXKE TEIJIOyCTONYMBBIC KOKKH, JIaK-
TOOAMILIBL, APOXOIKH U TIIecHeBbIe TprObI. CopepkaHne MUKPOOPraHN3MOB
B mpecepBax coctasiser 1-10* KOE/r. TlonaBnenue pa3MHOXEHHS MHKDO-
OpPraHU3MOB JJOCTUTAETCS JAOTOIHUTEIHLHBIMA MEPOIPUSTHIMH, HAIIPHIMED,
nmobasierreM 0,9%-Hoit ykcycHOH, OSH30MHOM MK COPOMHOBOM KHUCITOTHI.

ITopua mpecepBOB BBI3BIBACTCS COXPAHUBIIMMHUCS MUKPOOPTaHU3MaMH,
KOTOpBIE BBI3BIBAIOT OpOXEHHE, NMpHUAAIoIIee NPOAYKTY KHCIBIH BKYC WIH
KHCIIO3arHABAIOIINI TPUBKYC. Yarie BCero mopuy BBI3BIBAIOT JIAKTOOAIIHII-
JIBI, aHA3POOHBIE crTopoodpa3zyromue OakTepun. Uepes pIOy U KyJTHHAPHbIE
M3JIENHS N3 Hee MepearoTcsl TOKCHKONH(EKINH, BHI3BIBAEMbIEC CATbMOHEI-
JaMH, KJIOCTPHIMSIMHU TepdpHuHTeHc, nporesMu. MHOrna BO3HUKAIOT CTa-
(DMITOKKOKOBBIE MHTOKCHKAIIMN TIPH 3aTrPSI3HEHUN PHIOBI M PHIOHBIX MPOTYK-
TOB YHTEPOTOKCHYHBIMH IITAMMAaMH CTA(HIOKOKKOB.
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