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BCTYN

V Haw yse wixpoGlosoria 3 NOBHMM TPEEOM BRUKAETH0A CTHIEWD
3 CCHOBHUX et inLiE Giosoril, oexinsir Ges aHas ceobnMBoCTel MIKpo-
OpradiaMin HEMOMTNBO 3PO3YMITH BeiEl PISHOMARITHOCTI 2KMTTR HA
Aemii, yMoB ¥oro noAsd Ta escutsouli. Busuerna mikpoopeaniamis Ja
ocTagH] poKH 3pobitio CYTTERHI BHECOR ¥ BUPIILISHNS BONNUBIY Ipo-
Grem aaraassol Giomoril. Mikpooprasisms gociTs spyi y poborl. 3as-
AAKM LUBHAKGMY POCTY, BUCOKL 30ATHOCT] AC AAANTALL 78 PRAY IHmuX
FIHRMY BIECTHBOCTEH BOHY € ymofneHum ob'cxrom pocainmens i
BioxiMikisi rereTykia, Beinky poib MiKpooprarlamr BUITDaOTs v pos-
BUTKY TERHX HAYH, A MOnesy. 1xpHa Gioaoria, Biodisure, exonoria e in.

BuBukHeHEs | tusuarnil poasuTok Glorexuonoril UpyETYETE-
cn EaCEMIIEDEN HE BEMENDHCTARH] MiKPOOPraEiaMis aK [IpoAVUERTiE
NperTMYHO WiKHEK TPOAYKTIE (arTHOI0THIH, (PePMeETH, OPIRRITH
KHCIDTH, BMIHOKNCI0TH, BiTaMiny, negicaxapugn 1a in.). He suxo-
PHCTEEED MiKpoOpragiamMis BadyioTLCH METOAM MeHETHYROL iHxke-
vepil, 38 FKHME MOKES CTBODIBATH BOBL LUTAME 3 HOBHMI HOPHC-
HHMH BAACTHBOCTAME.

Benyke auayenusn mac poapobka enocobls palioHATEHON BHKO-
prcTanER GioximMiusol akTuBHOCT] MIKpOOpragiaMis s olaBken-
HA POIOYOCT] IPYETIE, BUA0DYTRY KODHCHUX KOMANWE, HONOEHEH:
HE PHEPIETHYHUX DECYDCLS Ta oUMLLEHHA QOBHLUTA.

Pasom 3 TMM BKTVAIEHOI0 ZEMIUAETLCR npolieMa LOMYKY
ederTrERMX MeToals Gopo Tl @ Mixpoopragiamams — 0VAHMKANR
IRNBOPIOBAKE TEONEH, TEEPEE | DOCIHE, WHKIANMKAMY NPOMACIOBIX
expobin, xapyosoi, CLILCEKOTOCHOAAPCEEO npoaykuil Ta i, Orxe,
ko0 npofuien, wo noTpebyoTE LiTeRCHBEOTO T8 TAMGoKOr0 AKENEH-
HA BIACTHEOCTEH MIKPOOPraHiaMiE, A0CHTh mpoke i Moske By i BIpI-
LWEHe AUINE CHLNBHMMI 3YCHANAMY CIellIANICTIE PlaEoro OpOQILTK.

Bypx meni poassrror cyuackol Gionoriita Biorexuonoril 130'7130'
Oye nocTiiioro cHoBNEEER HEBYANSROL JAITEPATYPU 3 BLIIOBLIEHX
AMCHMILTIE.
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V Olapyussiy HESEeH0 JaE] Tpo MOPEHOIOTII0, CHCTEMaTH-
sy, i7i0A0FI0 T8 otobusocTl MeTaboaismy PiaHMX TPy I MIKpOopra-
wiamis (Gatrepitt, MiKpoCKOMIvNMY MILEMIBABEIX TPHBIS | Kpicr-
g} — notenuifinpx of'exTis BloTexuonorii.

Fpis saransexx noaoxess mikpobionoril, s s piasoay sus.
£l Breaanenl B pASL POCIHCEKOMOBHIK BIIRHE, ¥ ABHOMY minpyy-
Uy POACTRAAIOTECA HOBL, BLICYTHI Y Bifnosianiil BABYANLHIE niTe.
paTypi, gaki, 8 came:

tyuacHa DLNCrCHETHYHE CHOTEMATHEA MIKPOOPranismis (Gax-
cepidt, rpubis § apixaxis) i Aopl moaexynapuo-6ionoriel Ta rere-
Tyl MeToaH, B8 S BoHa Baayersis;

aETHCTpECoR] ATAnTaliisE] MexaElaME ¥ MIKDoOPraklamie;

mikpoGasit metabonism Cymimi pocTosMX 1 HEPOCTOBHX Cy6.
CTpATIE i 38CTOCYBANKR LHX TROIB Tpanedopmalll cyberparie y Gio-
TexEonoril @ meTow inTencupikauil npolecis pocTy I CHETEAV ODAK-
THYHO BAMITHBUX meTafoaiTis;

Bo8i IpoayxTH GioTexHounoril (monicaxapy, IeKTHEY, N0BEpX-
HEBD-ARTHSH] PeuoBMEN, CYyuacHl NpoBioTHM).

Poagiian wigpy HmHKa MICTATE:

HepIIi — iCTopilo cTagesneHss 1 poannTry mixpobionorii,
GyBABMERTANENE BiARPUTTA 1I SAKOHIE, DCHOBHI i8] TA HoBNDEennii,
Mo He BYPATHIH CBOTO SHAYEHNKA | B HANI YA,

Apyrui-—1"\THit — aaranpHi BARCTHBOCTI MiKpOOprasiamin
1 ix nonowensEn y BiAOMMX KnacHBIKADIAX MEBI oprasiamis,
Ncp_(bmurho GakTepiit, rpubis i gpixmkis, 8 Takom CTPVRTYpPAIL,
:im‘m:l._ redetiynl 7a Oyuriiosanssui ocobnueocti HPOKAPIOT
i eyxapior;

moc?'s!ﬁ — !xim Ha MiKpooprauiamMy s0BHimAix daxTopis,
xmmm PRAKI] MiXpOOprasiaMis Ha CTpPecosi aii, Tumm Kue-

Hi, BJeRTHBHL METOHM i diat 1 i
i TOHY KYNETHBYBAHES | Gialonorio pocTy Mikpo-
i c.m:_rr::un ~ OMCTEMATHKY OPOKAPIOT, 30KPEME OPHEIMIY Kia-
md:mmm Barrepift, repminanorio, CyYacHy KOHmenliwo sygy y Gasx-
Tepionorii, XAPAKTEPHCTHKY TAKCOHIB 32 Aes’ATHM Braanu am Kepis-
;:m'ma. Be:::; r:::muamgn 7a Kepinuutirsa Bepri _a.m(_eumq:ixami
Krepii, : CYMACH] HANDAM# B CHCTEMaTHI i increreTHy-

By Kaacuikan0 opokapior;

i - m‘: Bi m'ﬂ'l‘l:(:{e ;:amﬂbny KAPAKTEPHCTHKY, ocoﬁn.u-
113“ i .KY Bmmmﬂﬂ Y v l:IpB-KTH‘-I.He G.HH‘I.EHH.?, TEKCOHOMIK
EMATHRY, ¥ MHCAL L inoreneTHyRy, rpuis i gpimasxisg

5

OecATHE! — NMTAHES 3aranbseol Bipyconoril, aoxpena icropin
poseuTKy Bipyconorii, Dyucpy sipycib. ocoDaHBOCTI POSMHOMEHHA
sipyneETamx | noMiprMX darie, xnacuikanio sipycis;

opMEAREATHI-BiciMHEERLATHIH — 0CODMBBOCTL eBEpreTHYHO-
[0 TA KOHCTPYKTHRHOTO MeTabosiaMy aepofuux i anaepobunx Mikpo-
opraxiamis (MeTaboriusa axTBHICTE REPOBHIX FeTepoTPOLE, M-
x¢ aeuminauil sy piasnx syrnenesux evberparis — Bin nonimep-
HITK 10 opHOBYrIeleBHX, T Gpoginss, auaepoliie pUxaBys, (boTo-
cuuTea Ta lHuwi npouecw);

eB’ HTHANLUATHIT — GCHOBM FeHETHKM MIKPOOPTaH1oMiE — CHH-
Teas GLIKA TA reneTIEIET Koa, MyTalii 8 X eMEuKEeREA, Cnocobi
nepenaseHEs reHeTnynEol inbopMani | MexatiaMit pexoMOiBaIIL

pEazusTIi — TR MexagisME peryiaull meTaGomamy Migpo-
opragisMis Ha piBdi sMiEy cuuTeay | BxTMBHOCTI GepMenTis;

ABAZUATE AEPUINIT — YYacTh MikpooprauiaMis y xpyrooBiry
PEHOBMKE V TPHPOAL T8 THIM CHMOIOTHYHIX | AHTATOHICTHYHUX BIREMO-
BLIHOCHE MidX HEMM, A TEKOH €TADR eBOROUT miKpoopraniamis;

ABANIATS APYCHil — LIIAXY BHKOPHOTAMER MiKpoOpraEismis
y BioTexsonorii — GlocunTes MPAKTHYHO WIBHHX merabornitis, Ipe-
napatH #H8 ocHOBl DioMacH, OpeprRaHHsa EeHepril, floreoTexXHOI0TiA
METAJIIS, TPRHECHOPMALLH PeuOBHE MIKPOOPraHISMaMH.

HKomen poanin 3aKiHY yEThC S KOETPOIEHMMK 3AIIHTAHRERMHA LA
CaMOOepPesipKH aHaHb.

Hasepedi y DIAPY4EHKY METSpianH € DagosumMm JULA DOAREIIG-
IO BHBYeHNS CreniaTsERX Giooriummx (regeTHrs, MIKOIOris, BIpYCo-
noris ra in.) i Giorexmonorivanx (Texuororia auribioTnxis, (GepMes-
7in, Bivaminia T8 iHIMx Glonoriubs ExXTHEHIK CODIYE) OMCLIHILEIH,
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1. CTAHOBNEHHA TA PO3BUTOK
MIKPOBIONOrn

Mixpobioauris — HOYKE PO MIKPOODTEHI3MH- Ix npencrae-
HHKEMH € feRK HAARPOcTILL, OXHOKNITHEHI BOAOPOCTI, MLKPOCKO-
uinumi rpby, Gaxrepil Ta BipycH. 3are/ALHOW OIHAKOK Mikpoopra-
fiamis € ix manuii poamip — Ganseso 0,001-0,1 mm. Binswicrs
MIKpOOPraniamis HesRaHMa weoubpociim OKOM, OCHLABKE MEWTH
POIMIPH KinbKa MIKpo- 4H neBire zaxomerpin. Jln gocnlmkenHs
MIKpOOpraHisMiB BHKODHETOBYETE mikpocKomy. OnNTHYHI MIKPOCKO-
uM pexoTs abinswennn y 3000 pasie, 8 enckTPOHHEE — B JECRTHH
1 wasiTs coTHi THCRY padib.

Mikpoopraxizmam ayke Towk pesi B npHpoal. Boui € y rpyHTi.
poal, nOUiTPi, Ma NOBEPXHI POCHHK | TBAPHH, ¥ KHILEUHMKY ampaci
i TBAPMH, HA BUiX OPEAMETAX HABKOAMIIHADCO CCPOAOBHILA. Mikpo-
OpraMiaMk € JHEYMOK YBCTHHOK #sBol pesosuul DosneTi. Tak.
y 1 san 3a6pyaneHol BoAH MICTHTBCR KiMbKa coTenh MiALUOHIB Mik-
pobin, ¥ 1 r OxyNBTYPEHOrD TPYHTY — Kibka minbApAiE. ITpore

supoguerk BArATLOX CTONITE MIOACTRY Hivoro HE JHAID [IP0 MiKpo-
uprasiamit,

1.1. MOP®ONOrHHHA NEPIOA
PO3IBHTKY MIKPOBIOROTIT

Mixpooprisiamy suboanuyysany OTPHMBHEA XaDUOBKX Bpo-
AVKTIE | HANCIE yHpoa0BM GLnm Sk BOCLMH THCRY POKIB 210 TOTO,
#K [po ix icuysnuEA crano sinomo. TAK, Ha ogHOMY 3 Gapensedin
eruneTchiol rpoGusl V AnMecTll, AKA AETVETRCA 2400 pooM I H.E.,
aofpaxeni cueHst BHrOTORICHES XNi6a Th mHBA.

Cait mikpobie sinxpue y XVL cr. (1676 p.) PO/IBHACKKHH
npupopoatpsels AuroHiit sam Jlesenryk (1632-1723), axoro ov
UpABY MOMHD MaaBATH OioHepom mikpockomil, Hocaiaxyioan se
AOHOMOTOK) IPUCTI X JIIHA BuAy, AyBastil waiir. PLAHOMEHITHE THIABHI



8 1. CTAHOB/EHHA TA POIBMTON MIMPOBIONDT

BAMMLUKH, HiM HHAINE KPAXiTHI Pyxausi Opreqianst. skl as ceoimm
poamipary Gyns B THeRuy PA3LE MeHILE, Kix mivusiy,

A. Jlesenryx suseus i ONHCas NPeACTEBHMKLE YCix rpyn MiKkpo-
opraniamis — safnpocrimi, mi iuui BonopocTi. Apixoki, Bei
0cHOBA] mopdoaoriue dopmiu BaxTepift — poxoni, nanMuKonoaitsi,
BHrHyTi Ta i PesynsTaTi Lk Aocaimiens Gy otrySnikosaui s pabio-
Tax Jlougoucsroro HOPOVILBCHKONG TOBAPHCTRS Ta B MorGrpahii “Taewm-
HULI MPUposM, BLEKPRTI ANToHiem san Jlesenryxon” (1665 p.).

¥ uecTynal 150 pokis 6yno einkpuTo TA onHeano Mopdoscrio
COTRHE HORKX Mi&POOPIAHIOMIB, Bite ix pansy Gioaori sa mms tnes HEBI-
20MO0. Ta pocnlmistm yoMych KaniTs He CTaENH Depen cobow Taxoro
aapnnuns. Hixro 3 s we sir cobl yaewm, 1o Taxd masimaiso manai
OPraslIMH MOBYTE METH AKECh SHAYCHMA, Towmy nepiuwii nepion y pos-
ByTRY Midpolilororil natiearTs onucosum, 860 MopPoroziviim.

¥Ynponoen GaraTeox cronite YHeH: BCROrO CBITY HaMaranmcs
BHUPLILUHTH TPH BailBaxnupiiui UpobneMH: noxodmeHHR Mumma
{camoaapormen s oprasiamin) npupoeda npoyecie Opodinma i shum-
MA T NPUNUKL IHperyrianux Jaxe8oprisans, CHeTeMaTHY L noLy-
KU B LAX HONPAMBX COPHANH POIBUTKY MiKpoBiosnorii.

1.2. EKONOTO-DIIIONONYHHWA NEPIONR
PO3BHTKY MIKPOBIONON.
BIAKPHUTTR NYi NACTEPA

Lle#t eran poasurky mixpobionorii nounwactben 3 napyrol mono-
Buny XIX 1. uoy KoBuME BigKpHTTAMY pakuyILKoro Bycroro Jlyi
Macrepa (1822-1885). Came 2 itoro imenem 1108’ ABEHE CTROPEHHA
rMikpoSioaoril Ak mayku. OcHosni slaxpurrs J. [acreps Taki.

YuacTe mikpoopraniamin y wimiuHOMy nepersopemnl peug-
st J1. TTacTep AOKIB. 110 CYMiLl CONeit BIEHOKMCAORD HETpiO TE AMO-
ulio yTBOPIOE NBA THOK KpucTans, aKi € izomepamy. Poswuun KPpHC-
TEJIB OQHOTO THIY NOBEPTAIOTL NIOUARY D0NAPHAORAKOTD npome-
Hs COITNA TLIWKY B npasuf, a Apyrore — g nisHi Ghe. Llnmu nocaia.
wenuamy J1. [ecrep BURBHE, mo nAicHABHI rpul, sxuit pocre s poa-
SHHI BHHHO) KHCIOTH, 3nETHMIL meTafoMaypaTH TLIBKH TPEBONORO-
PoTHI kpsicTAIH. OTie, Buepiie Gyno spobacto BUCHOROK npo Te,
WO MIKDOOPraHiomMe MoxyTs dalflcEoBaTH XimidHi NEPETBOPCHER
OPraHINEMX PEHOBMH | 110 ieHye ZoeHTe ByasKE coewlsriaamn nikpo-
oprauiamie 1woa0 XapUOBHX CMOAYK.

1.2 Exonoro-gilsianorsami pepian posmarey mmpoSiorori, Biarpwrte fly Macieps 9
Bpopiskn. ¥ mepwiil nonoauni XIX cr. dpanuyaskué 6ore-
gix LI Kauesp ze Jlaryp apx nocai i ocony. mo yT

8 PeaynbTaTi cnpTonore GpoiMKEn, BraBHE ¥ HEOMY HBI MIKpO-
oprayismu. HiMeubi opuposoaussni T. Ieaus a 0. Korimiur.
BOCALDKYIONH HESANEIKHO OHI BLE 0AMOrD LALBKY, 10 YTBOPIOETE-
CA Y Dpouect ouroRoKHcAoro Gpuaisss, Te ocam, mwo YTBOPIOETHCR
¥ npoueci enuproporo BPofiHEA, TERON BUASHIN MIKPUOpTaHiamMM.
Bueni apoGmny sHcuopok npo Te, W0 NpoNecH OUTOBOKKCICED Ta
CIHPTOBOrO GpoRinHs € (hyHKIicK MikpoGie. [IpoTe ueft BHCHOBOK
HE IHAFALIOB BLANOAINHOIO BHIKAKHA, OCKLILKH B TOH YAC NONyAAp-
Hiweck Gysa Teopin MIsKKO-XiMINHOL OPKpoan Spomiuum, AKY noai-
nank Teki supeTHl xisduy, ax 10, Jlibix ta 1. Bepueaiyc.

J1. Macrep y 1856 p. posnouss Buauckun mpotecis DpoxiHum,
HKI1 AoCALUMYRER yoponess 20 poxis. Bid serasonue, wo ting Bpo-
HiHE, ¥ HPOLCC] AKMX YTBOPHOTECA Piati OPOLYKTH, COPMY MEAKITb-
CH OKPEMHME BHABMY mikpoopraiamie. Tex, s6yasuKami EnupTo-
Boro Gponiuka (nepeTBOpeHuA UYKPY Ha CONPT) € APLAKLE, abyg-
HHEaMK MOJIOYROKHCAO0TD bpofisss (MepeTBODeHNS LYKPY Ha MOT04-
HY KHeaoTy) — pammykonoaibul GaxTepil.

Aunepobica. ¥ 1857 p. J1. Macrep BRABHS. LUO LOBITPR NpH-
rHiuye po3erTOK I0YAHKKLE MacaAuoKHCTOT0 Bponiksa. Tax, y npu-
CYTHOCTI DOSITPR BOME CTABRAM HEPYXOMHME, 8 UPH OpOnyBaumi
HOBITPR yepea Gpolunbiy Macy macisHorucne Gpomisas TPHIMIA-
noca, Tex ynepiue 6yno spolineso BHCHOBOK PO icHYBaHHA MiKpo-
OPraHiamin, AKI MOXY T UTH TUILKH B Geakucnenix ymosax., J), Mac-
Tep BUeplite BEip TepMiuM “acpafuui” ta “anarpobn ul™ pas
BIIHAYEHKA MIKDOOPraHiaMie, AKI icuyioTs ¥ upscyTHocTl 860 Bia-
cytHotTi kierio. JI. FlacTep nepuinm npuiiuios Jo BHCHOBKY, O
APinuKl €E daNyAbmAamuUOHUNU aHaepolaxu, Tobro
anaTHi icHyBETH AK ¥ KE %, TaKk 16 YMOBAX.

[pofinema camosaponmenss muTTR. CTapoansul puesi ssrka-
U4, 110 ARIGH] TRADH MM 38POANYIOTHCH 3 HEMKIRGT MaTepil. L1en Takoro
CHOHTEHHONO BHHHKVeHUA XHTTH Byne nonynsapHoo i B cepenti nixy.
¥ cepennki KVIIler. itaniftenxuit suenuit Jlaaapo Cm.n.umqmui npu-
FILIOB 00 BHCHOSKY, (10 NPOPOCTEHUA OPTBHINENY POTUMHID J¥MOR-
NEHE NOTPANTAMHAM Y HHX MiIKPOOPraHiamis 3 MOAITDA.

J1. Mecrep nokaszan noctiftuy OpHCyTHiCTE mixpooprasiamls
¥ 0OBITPE TA fIOre CTRPMALHICTS NICIA TPOrpIBAKHA DM BHCOKLA ToM-
nepetypi. [MpocTHME Aochiiam¥ BiH A0BIB: LI CHMOIBPOINEHHA
B HPOCTCPHILIOBARNX DPFAMINHIX EKCTPAKTAX He pinlysacTech 1 B God-
KHCHOHMX YMOBAX, Hi B IpHeyTHOCTL KHeH0,




L[] 1. CTAHOBAEHHA TA POIBHTOR MIKPOBKOAOTH

Anraidessuil yuennil JI. Tunness scranosys, U0 MR Hpo-
rpiBaHKA HECTIH clus, e BLIMIY BLA HACTOID O5CLS L M AT, TPOPOC-
Tae. Tax Gys apobaennii Bsenosox Opo e, wo ¥ BHCYWEHOMY cini
GaxTepii micTRTCH B IBoX OPMEX — MepsoAaOLALNIL {rsbyTh npu
Run'srivui) i mepmocmatizeniic {BuTpMMYIOTL KM ATINESA).

Himenuxuit 6oranik O©. Kon spnasus, n1o y cixt mictsrues ciy-
3 NRIHYKA, KA YTBORIOE CIOPH, S8THL BHTPHMYBETH KK HTIMHA
BUPCADEN KLNBKOX roauk. Tax Gyno siakprro cnopoyTeopesss y Gax-
Tepift. Buxoasum 3 usoro Jl. THHARNS poapoGHe MeTol crepHaisaii
MOBTOPHMM HAIPIBRHEAM Yeped DpoMLMKN Yacy, L0CTaTHi LR Hepe-
TBOPEHHA COOP Y Tepmonabinuiy sereTaTHBEy dhopMy Garrepiit. Leit
MeTOI DTPHMaB Hadny mundoaisayd.

Mikpoby — abyanmxu aaxsopiosass (1B65— 1868 pp.). oeain-
MYIOUH NPHUMKE NCYBAHUA BHHA | DB ¥ Tpouec 1x supobunurea
& sbepirauun, J1. MNecTep acraMonMe, 010 CKUCAKEN T8 SrIPKECHES
X HaOOl CPHYUHHAOTECA CTOPOHHIMK BEEAMY MiHPOODIEHIZMIB,
fiKi POABHBENTBCR ¥ Hponeci DPONIMEA UM B roToBHx HPOIYKTEX.
BiH Hodess TEKE DCYBaHHA “XBopolaMK”™ BHHA TR [HEBA | sanpono-
HYBAB MCTOAM NUNEPENsKeHHST HHY 38X 80PoBaHE (IpOTrpIBAHKA 1OTO-
Boro nponykTy). Misniwe J1. Mectep scranoss s, Wwo HpHYHEO 0070
TOBOL NPONACHHILL € CTPEnTOROK, sLaKpKe alyaunkis ocreomienity,
ruifimyx abeuecin, Ky pasol xoncpy i spobius BRMCHOBOK opo Te, wWo
KoMHA iMpeKuiiinn xBOpoba COPHUKKAETLCA CueLHpIMKHM MiKpo-
Opradi3Mom.

Ha ocuoni nocniakens 1, IMocrepa axcnifcskull nikap Duc Jic-
Tep ALALIOB N0 BHCHOBKY, WO HACHOKBOHMA DAH LICAH Onepsiifl
AYMORJIEHC DOTPATIAAMHAM MikpoGiB y paMy 3 noaiTpA nix wac one-
paull. Came JLx. JlicTep 3anpononysas oBpofiky xipypriskux ivcrpy-
MEHTIB kapBoioBo KUCTOTOI, 8 TAKOW PoabpHaKyEaHNS Kaphoa-
¥ B OOBITPI onepanitsix kimusr. Lleit MeTos 0Tpunas saIpy @ #m u
cenmukd, fiKe nigniwe Gyne amiyesa TepMiHOM acenmuru,
TobTO yeix np eTi#, ANl CTHHAKTLER 3 PEHOK.

Arenyauin mikpotis, ¥ gociinax J1. Macrepn 3 BuBuensa kypn-
10l XOMepH AN 3\pameHHA KypuaT Oyno eMkopHcTasD CTAPY KyAk-
Typy abyanuKka usoro 3axpopiieasusd. Buseuiocs, wo sci KypusTta
B Ui cepil gocnigin BWKHIH (pAMILle ruEyas 1% nogopuus). TpH-
HOMY B PEIYALTETI NOBTOPHONO 3aPAXEHHA CBIXKOI KYNLTYPOK Bei
1 cami KypuaTs swiHnanuces musnMi. J1. [acrep apobus sHeuno-
BOK [1po Te, L0 B cTOPiH Ky IETYPi XBOpoG0TAOpKI BIBCTHEOCTL MiKpO-
OPraMisMis SHHMYIOTECH, Aie NPH ULOMY 6epirnernes anaThicTs

13, Bupwite PoSepra Koxa, Pospofus mtoam pocnasass n

nidssuyReTi CTHBOCTE (PeaHETeRTHICTS) 40 abynuaxea. Ha ocuosl
LMX CHOCTED JL Macrep {YBAE 10K it (nocnab-
JIEMHA BIPYIEHTHOCTL ) DATOPEHHMY nixpnopmnlamn: MEeTO BHKO-
PHCTBRMA IX fng npodinakTiky rdekid p Taxi
npenapatd J. [lacTep vasees o ax u uxamu. Bid BHIOTOBHE BEXK-
LHHIM OpOTH KYPRYOL xomeps, cubipkn senukol poraTol xynofin.
PoapobHBLuH DPHHLHMIR BHFOTOBASHHA BAKLHH L METOIH npoBeIet-
HA OpodilaRTHIHMX wendens, JI. lactep saxnam ocrosm mEayRu
Lmynonozii.

1.3. BIAKPHTTA POBEPTA KOXA.
PO3IPOEKA METOAIB AOCNIAXEHDb

Craposnesns mixpoblonoril sx HayKH sHBMHOK Mipow Don'A-
aaHe 3 iM"AN BEiMelsKoro sueroro Pobepra Koxa (1843-1910). Buso-
WMBBLUH TePILi EKCHIEPHMEHTATLHI AOCNUIMEHHS Hi MWIIBX, BiM Bin-
Kpha abyauuke ckbipky — namtuKy, FKA yTeopioc cnops. Bueliit
0BiB, L0 JAXBOPHIBANEE MOME CIPHYMEATHCE AK BECSTATHAHKMU
FTiTURAMY, Tak | cnopamy. ¥ 1882 p. P. Kox siakpie abynauka Tybep-
Kylbody — MEAssKy Koxa. 3 RyAsTYDPH TYGEPKYIBOIHOY MATANKH,
Axa Dyna BHPOILEHE Ha PLIKOMY NOMMBHOMY CEPEAUBMIL, Bl 0fep-
#as npenepar myGeprynin, KR PUCTOBYETLCR AR AIBIHOC-
THRY TyDePKynsody | & Maw uac. 38 wi gocainmenns P. Kox orprman
Hoberipesky npemino (1806 p.). B exconennuull go €runry 7a Iunii nns
Goporeli 3 Xoaepmo Bik BLOKPHE XonepHbi Bilpion.

Ba uscis P. Koxa e ne Gynu pospobnext nabopaTopHi MeToL5
poburts 3 KyAsTYpamy Mikpooprasismie. JLns oTDHMAHHA SHCTHX
Ky/LTYp BMKODHCTOBYBaNH METON PUdBeleib, JANMpoOoHoBayMit
P. Koxowm. Piampy, 1o Micrams cynwin mixpooprasianis, GaraTopaso-
B0 po3bABAANYN CTEPHABHOI BOAOKO 3 METOI0 OTPHMEHHA B AHOMYChH
p i oaMied MIKp i eniTieH. [Ipore nefl Tpysomicrumit
METOq Me Mir 3aba3meuHTH OTPHMEKHA SHCTOL KYALTYPH.

¥ naboparopiax P. Koxa siepme Gyan poapobneui crnocobs
BHTOTORNEHHA LLUTLHHX cep 38 DomC MHeas-
TiHK. Ha takomy uilisHOMy COPEAOBALLI MIKPOOPTEHISMH POCTYTh

* Bipyaenmulcms — wlnpichons Ty 1 melipo-
oproMany.

" Hamarennul: — oprojiad, 3asTHAf rnmuum ABNBOPIORANUN; NQMOIEN-

emy — ¢ ANETHICT P TH npoure.
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¥ BUrAAOi OKpemMix; KONOHIH, # KOMHE Konosms CHKAHNAETHCR 3 1oyj-
THI oamoTo Buay, TobTe ABaRe cobor sucmy xyasmyppy. Miswime
¥ naBoparopii P. Koxa ang BHIOTOBAEHNA ILINLMHR CepefioBi
damicTs WeAaTHHH cTany BHKOPHCTOUYBETH B2ap — OOAICAXBPH,
ARUHE BUALARIOTS 3 YepBOHHX MOpCERHX BoaopocTeli, Horo posasmmg
DIABIRTLCR Bpu remmepaTypi 100 C, a npu 44 C DEPETBOPIOIOTHCR
HE TBEPAME OpoSopHil renn. VY NEGOPETOPII Everoro Gyau poapob-
Jiedi TAKOM Crocohy (hupbysests mikpoopraniamis aulntHoBEMH
thapbrsrkam, CHOHCTPYIiOBANO OCRITAOERY LAR MiKpOCKONa, 38CTO-
COBRHE imepcifine crcTema 1 Pospobnero cnocib mikpopoTorpahy-
BEHKR Ganrepii.

1.4, BHECOK ¥ PO3BHTOK MIKPOBIONOIIE
BITYH3HAHWX YYEHMX

DarourTapua Teopin imyniTery. Hosi wanpswp y POSBHTRY
Mixpobionorii Gyan Binspsri eunarem Gionorom LI Meuuuxosne
(1845-1916). ¥uposonss Gararsox POKLS BiH IPALUIOBAB HAK BHEYEH-
HAM TPoSnenH sananeu s i HECTIPHIMATAHBOCTI OprakiaMy 10 3byn-
BuKis indextifnux 3axeopiopaus. Vyeui BHABUB. IO 3A0RTLAE
PRAKUIA B oprasism Mac saxpcani xepaxrep. Jlocoianmu He fuump-
HEX MODCLKDI 3IPKH BIH NOBiB, L0 KAITHEEM a'ennysanbaol TIAM-
HA — neftkounTam i MEKpOdEraM — opuTeMaHHHIL dharousTos.
L semivuum apome nornsodary i PyiHyBaTH MiKpobui cyborammii,
Akl DpoEMKaOTL 8 opranian. Tex Gyna creopesa Teopin iMysiTery,
M0 OTPHMANE BA3BY (harouHTapHOl Teopis imyniTery.

Imnow senpkow ascayrow L1 Measuxoss e BCTAHOB TeHHA
AHTErOHISMY MIN MOIOYHOKHEANMEL T8 THHIBEHMH MiKpoopradis-
mamp. Cave sie ynepine BHCYHYB KOMUETIUIN O3A0p0BAEHNS MH0RH-
HH TE NOGEPEIPKEHHA CTAPIHER OPremiaMy BIAKYSHHAM ¥ XBpuo-
Bl paUioN KHCIOMONOUHHX TporyKTis.

Xemocunren. Haxotungynaneul synstyps. Bugaunit Buenul
C.M. Bunorpaaceimit (1856~ 1963), susuzioun ciprobaxrepii, mitpu-
Plryoui va anmaobaxrepil, BiaKpup Hone Gionoriuve AuHwe —
xemorunmes, Bin BHalAus Gaxrepil 3 HopkM THIOM HUBNCHHA, AKI
Gynm spatai BHKOPHCTOBYBATH AK SAHHE DIKEPANO BYLASMIO ByTNE-
EHCNOTY DOBITPRA, 8 AK Anepeno ereprii — OpolecH OKKOHeMER Big-
OBIEHMX BEOPraMiNMux Clonyy cipwu (H,S), asory (NH,), snnisa
i MONEKYNAPHOrG BOTHEO. Lli 6axTepli oTpuMBaR HAIBY XFeMOAImo-

1.4 Buecos y poominon smpobianan Smacimen oo 13

agamompogio. Qoemaowennamu C.M. Busorpagcskoro 6ynio
BCTSHOBEHO, 140 Mikpoopratlany Gepyrs YUACTE Y KpyrooBiry peudo-
BHH ¥ LpHpoai. TofTo spaTui yaificHioBars reoxiMiugy AiansHicTs.

C.M. Bruorpaaceksil poapobue P I4pLi
oudlienna Kyaemyp, wWo BRAVETLCH HA CTBOPCHY] LTA HEBHHX rpyn
GakTepift cellndivgix YMOR, COPHATANBHX 1K 1X poaekicy. Heit
METOL HEIHBRAETHCH TAXOK Memodos HAKOAUIYDGILRUT KYALmYp,
OCKLTLKH Bil 18¢ MOMUIHBICTE HEKOIHUYBETYH BarcTepil, aaaTHi poc-
TH B IAHNX YMOBAX IAHALIE 38 iMmi Bl o opHeyTH y BMxiako-
My maTepiani. CyTs UbOr0 METOAY TOARFEE B TOMY, OIO 4718 BHAI-
JIEMH R KOHKDPETHOIO BHJlY MiKpooprakismin Euxopﬂcrasye'ru_:n cepe-
AOBHLLE, HE FKOMY MONE BHPOCTH TiBKH MiKpoopremion ia sane-
HHMH BaacTuBacTAMM. Hanpuraan, ans euninenus Oascrepii, ansr-
HIX JACROIOBATH B30T NOEITPA, CYBOPIATECH COPEAOBMILE, WY Mic-
THTE Yoi HeoUXinki eneMenTH, 38 BHEATKON BI0TY.

Binkpurra sipycie. B IuctutyTi [Macrepa Gyan poapoGnei
Gakrepiaabui GinbTPH, anaTl asTpHMyBaTH GarxTepimmunl waiTy-
uu. Lle gano amory orprMyRaTH (HLILTPETH mMixpobumx KYALTYD,
sslabseni sij Gaxrepiil. [I.7. leanosceruii (1864 1920) seranons,
mo GLILTPATH EKCTPAKTIE POCAHE THITIOHY, YPIHEHIN MOSEIYHOWD
xBopoGiow, abepirany imperuiituicry. e cetaunio npo €, Wo n_u_w-
polin CRPHYHHAETECA CYEMIKpOCKOK YRy MY Qopmane mikpobis,
3FETHHX NpoXoAnTH vepes Bawrepianeui Giasrps. Tax Gyam Big-
HpuTi eipycu. Bs mavepinnamMy tkx gociukews [T Ipanoscexnd
3pxHCTHB ¥ KuiBcLuoMy yRIBEPCHTETI JOKTOPChKY AHcemmu_w.

Hluporuit poaswrox mixpobionorii. ABTopom Nepiuoro mivyua-
HAHOrO NLIPY+HHKA 3 mikpoGioaorii 6ye B.Jl. Onesssucsxuit (1867
1928). Bin vnepiue sligiaus Gaxrepil, sl anpmai pualmmm Heo-
noay. Buomi poBory B.J], Omenfincsxoro s nocaiixesss poni Mikpo-
OprasiaMiB ¥ Kpyrooticy asory & npipoal, nﬂairpmsauni. ripctunx
nopin, AKI CTANKH OCHOBOW CTBOPEHHA reonoriunol MispoBioaorii.

¥mepiue aacToCyBas NPOMEHHCTY €HEpHile ANS OTPHMEHHS
MyTaHTHIX thoph mixpooprasismis T.A. Hancou (1867-1840), aawnas-
TUH UMM OCHOBH paianilinol Mixpobioaurii.

OcroBonoATHHIKOM emnemionoriie JI. K. Babosoruni (1866~
1928). Bis eT8OpHE y4€HEA Lpo IPHPOQHME OCEPEIDK YYMM, BHSARME
POAE AMKMX rpuayuis AK 3bepirauis HYMHOl OAJHYKH B Opuposi.
JLK- Babonomuuil smsqnﬁimonmxunepxomsiﬁpimw,. LLIHX K TIOMIR-
pelEs Xonepy 3 enigemionoriuKiy ocepe/kin ekl Ta it uoTpan-
siamig p Pocuio. Bin Opas yuacte y Goporebi a emuiemiamie xonepu
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Ta uymH 8 Yrpeini, va [osonxl, Kasxasi, s Metepbypoi, Wor-
nannii, va Bauaukomy Cxonl. ¥ 1928 p. JI.K. 3abonoTsuii aacHy-
sas B Yxpaiui lncrivryt mikpobionorii. sxui mumi sockts floroin'a.

Opuwm 3 DepluMx CrIoCTEpirss Te OnKcas ABH e GaxTepioparii
M.D. Damesis (1858-1940). Bin supuns alynuunis BareTsox 1udpe-
wifemx xsopob (ckeay. TyGepryanosy, xojepd Ta iu.), pospobus
Teopii el Ta iMyHiTeTy. Bleplie JACTOCYBAB TAK apaul xiMiani
BAKILKHE.

IrcTnryTH mixpoblonoril 6yau creopeui B kisul XIX er.
y Mockei, Xaproni, Ogeci.

1.5. PO3BHTOK MIKPOBIONOM ¥ XX CT.

BapaAKH TOABE HOBHX METCAIB AOC/AUDKEeHL UEPILA NOJIOBHHA
XX ¢7. 6yns OIHEMEHOBAHAE BIAKDHTTAMM HALIBHMAIHO PIOHOMBHIT-
HuX thop™, cTpYRTYpH Ta THIDis Metaboniamy mikpooprasiomis.

¥ 301 poky roananackkui yuenuit A5, Konoipep 1 npeacras-
HMKH FIOro LIKOAM B PeaysIkTET] J0CTLDKeHL TaNEKHX ¥ drisionoriu-
woMy BiaHoweHs] rpyn mikpoopranismi K, WO P
HETHICTE THEIS [% WHTTEAIANLHOCT] HOCAHYETLCA 3 OQHOMANITHIC-
70 GioxiMIYMHK OpoleciB, inawue kaywk, 3 GioxiMiunow enaic-
130 sueoro. Tpurumn Sioximiunol eaHOCT] IMHBOTO OPOFANRETHOR
B €QMOCTI CTPYKTYPH OCHOBEMX crioayx — Oinxis, wnpie, syrie.
BOAIB, MYKEIHOBHX KHCIOT, B €RHOCTL eHePreTHIHHX | KOHCTDYK-
THER#X npoueciB ¥ MIKpnoprauismis, pocniti i TBAPHH.

BuAaTHM A0CHIHEHHAM CTAT0 BLaxkpuTTa auTnbioTnxis, A
CHHTE3YIOTHCA MiKpoCKONiYnMMy TpHEamMHE, BKTHHONMILETAMN 70
Gnxrepiamit. ¥ 1028-1629 pp. suralitceicuit yueunit A Daeminr
BLAKPHE nemiluiy, y 1940 p. amepuxanui A. [lletn 1a C. Bakomex
sl axpuay crperrroninuy. Ha nousriy 40-x poxis Gyno poapobaeso
TOXEONUK CUHWEeHHs DeHiunniHy i cTBopere HoOro NpOMHCIOBE
sBupofnHuTno.

¥ 40-i poKH PO3NVYATO reseriunl nocaiaments ue GaxTepi-
Ax, Amepuiascuini yaeuuii O. EfBepi ia crisanTopati (1944 p.)
F[OBCH, IO HOCIEM FeMETHYHOL isthopmaull £ gesoxcHprbony kael-
wona kicnota (THE). ¥ 1958 p. anrnificexuit Gioxnit ®. Cenrep
BCTEHOBHB TOBKY CTPYXTYPY Gliika lcyniny, aMEPHKAHCEK] Gioximi-
K 1T, ¥oreow 1a @. Kpix poatimdpypasn crpyxTypy IHEK. Hanowat-
1y 60-x poxis sxepurnscuinil Gloximk M. Hipenbepr agificuun

1.5. Pomsiios seapofionors y XX ot 15

OCHOEOIOCIOMCHI NOCALDMEHILA 3 POMLIIPYBAIA TeHETHUMOTO KOAY.
¥ cepeaniti 60X POKIH 3yCHATHMY BUCHHX DATBTEOX KESTH FEHETHS -
smii woa Bys pe ¢h it. Bin yulsepcansinm AnR
Brix snaux opramiamis. 38 POSMHQDYBAHEA TEHETHYHOTO KoLy
M. Hipenfiepr, P.¥. Xozuni 7a X.T'. Kopana Bynn yaocroeni Hobe-
niscskoi npemii (1968 p.). Kiseus 60-x pokinoansmesosaupil BHIHA-
yEHHAM AMIHOKMCNOTHOI fiocainoaroct Binicle, TO-1 poxs — Bitase-
OHIHEM HYKICOTHLEOT IOCLADEHUCT] HYKACIMOBMX KicoT, BO-1 poku —
POApOBKOI0 METOAY nusTiMepaanol neiworesol peaknli (TLP) i Gypx-
IMEMM POIBHTKOM HOBHX MCTOIIE IOCTLUKCHE HE 0CHOBL [1JIP. Ana-
nio 165 pPHK y Gaxrepiit i 188 pPHE y mikpockonignux rpubis
i ppimmakin anificHws nepesopor ¥ cHOTeMBETHLL LKX opraMiamie.
¥ xinul XX or. creopoTscs dinoresetHyHi rnaeyhikanii Gaxre-
piit, rpubiB i ApincaKis.

¥ 70-i powu Gyno BlaxpyTo Gprebaxmepil (METRHOYTBOPIO-
sanansl, ranofiassi, pax TepModilibHix Gakrepiil). Aki as ceoiMH
panaxamy BiapiasmoTeen Bl inmmx Gaxrepiil,

OcobaMBim MOCAPHCHIAM CTAAD CTBOPeH s Ta Bypxanpuit poa-
anTor Hosoi ranyal — Giemexuonozit, rofro DPOMHCADBOCTI, O
TPYHTVETLCH NEPEBAHO HE suxopucTakii Glosoriuxol AR bHOCTL
mixpoopranionie. Cama mixpoSiosorifn AK HOYHE POIMLIMIACE HE
pAZ HERPAMIE: JETENLHE, MEIHTHE, CLILELKOMCTONAPCLIE, BOAHE,
reanorigHa, KocMiuta T8 TexHiuMa (npoMxcaonal.

Howurp i no iny 1
1. Lilp sruiac yeyxe sinpofiionocia?
2. Yomy neplinll oepiod poIsHTRY i i - i

B. Haasirs ocenosnl siawpirma JL Necteps.
A Fisel seerazy gocrliseus 6yn pospobiaonl p aaBoparopil P. Koxa?
5. Aot pitecox y p pobi 11 Apod mirynatnnal svenl?

8. Hil pocaruenns Blogorii y XX eT. cranu nLurpys s LR posmsTiy Gio-
Texnonorii?




2. NONOXEHHA MIKPOOPIrAHIZMIB
Y nPurPOLl

2.1. KNACUDIKALIIS XXHBMX OPTAHI3MIB

Biaminrocti y soBtiluKsOMY BUrnaai 78 Gy.nosi TapHE i poc-
TIMH, FHi K0 MERYAOTO CTOMTTR Gyni ocHoBCIHO KnacHpikauii sxuanx
icror, nomiThi @ nepworo noraany. Laperes pocams i TESPHH MOr-
IH DYTH pOsMeNcoBeRi A0CHTE YiTHO 10 THX nip, Dok mano 1o Gyao
BLIOMO Dpo MIKPOOPraNiaME. Iins TpeThoro LapeTEE MHBHX foTOT —
Mixpoopzaxiimie — Gyno 3a0pONOHOBAHO BA3BY npomucmuy (E. lek-
®ens, 1866 p.).
Teuye nexinuke wnacubikanii suopmx opranismMin (pucynor).
Hafmowupenimown cepen MixpoGionoris e knacudixanin, HABege-
HB y nigpyusnky . Ulnerens [31]. 3a wiew wnachdikauico ienye
TP¥ LAPCTBA MEBHX OPTAKIIMIB: POCANHM. THEPHHK TA LPUTHCTH.
Lapemeo npomucmie oxonmoc opramism, gKi BiAPIdEOTLCR Bix
POCTHH 1 TBADHI HHILEHM mophaorivtEm AntieperLLiopas . Le,
FONOBHHM SHHOM, OAHOKNITHENL (hopmu. Ba GYA0BOK0 KiTHH apo-
THCTH WOy Th ByT# Nopiieni ua nsi PLomi rpy G ouwi Rpomucmu,
860 eyrapiomu, Wiaitiul AKUX Dogibui O KniT#M pocnus i TRE-
PuE. JI0 HEX HANENETE BOSOPOCTI, rpubn Ta mafiapoctimi. Mo rpy-
T Kuachux npomucmia, abo npoxapiont, vanesars Gaxrepii, o ToMY
suen i nienobaxTepll (crupo-seneni sogopocTi). IMicas siakpurra
spxebaxrepiit npokapiors noalimiors ua apxebarmepii Ta eybar-
mepii. Bipycu ax wernitumui OPMH MOMEE DPOTHCTEEMTH Bein
OPragianem: BOHK Me 3ABTHI po3MHOMKYBATHER camocTiftuo, ix peopo-
Hy¥nin soxe BinGysaTHen TiabKK BCEPeAMEL MUBUX HIIITHM.
8a E. Marrosom (1837 p.), yei wusi CPraMiaMH NOLLTRIOTLEA
HB OporapioTy (Baxrepii) ta eykepioT (MadnpocTimi, rpybu, mik po-
crouiyEl BoRopoCTl, pocakHLE Ta Teapuus), ¥ 1970 p- B. Bans aanpo-
nonysns BHALIMTY ApXebaxrepii B oxpeme LBPCTEO, i OTwxe, wuBi
OPrasiaMK HANEHETE A0 TPLOX uspeTe: eyxapioty, apxebakrepti Ta
eyBaxTepii.

2.1, Krasuinaln s oprassss

24202

B, Ban (1879 p.)

Kasendixsnin 00-x poriz XX cv.

L

peTns
[Fvwapiors | [ Apretuscrepit | [ Eysarrept |

Mpomers TMpoxrapiore

Tpubin

I. Masraxs (1987 p.)

Teapuen

Lispcrea

Pocrwun

E. Warrox (1037 p.)

A MEBIX

i




18 2. NONOMEHHA MIKPOOPT AHIIMB V. Preoal

3aP. Virreitkepom (1960 p.), icuye n"ars LADCTS HHBUX OPTE-
Hizmin: npoxapiors (Gaxrepil), opotucts (uaftapecriu), pocrssi,
TeApHuY, rpuls. Mikonorn eeaxaiots sualienun rpufiis 5 oxpene
LAPCTHO MHBKX Opraulamis vall BAXNIHBILIMM NOCATHEMRAM Miko-
norii y XX er.

Y kinni 90-x poxin XX or. 6yno senpononossus we OMY Kia-
CHKALLIO, 38 AKOW HABL OPrAXiIME DOLUIRIOTLCA HA TpH Kadyap-
emsa; axaplomu (0es'rdepni); nporapiomu (Qordepni); eynaplomu
(adepni). lo BAZLADCTES BRAPIOTIE HANEHKHTE LApCcTBO Bipycis, fo
HRANSPCTES UPOKAPIOTIE — LapeTea apxebaxTepiil, niaHoGakrepiii
Ta eyBaxrepili, no HastapeTes eykapioria — LEDPCTBA POCIKM, TEA-
pua i rpubis.

2.2. NPOKAPIOTH TA EYKAPIOTH

Enemenropeon hisiuson oAMERIED HHBOIO € KniTHHA —
HAMMEHINA HKUTTEIATHA OAMEHILA. 3a CBOIM XIMiHMM CIIBoM yei
2KHBL Ic70TH Cxomi. QCHOBHEMY KOMIOHEHTAMS Byns-aKol KniTs-
HE € HyKAETHOB] — meae prGoNY KIETHOBE T8 PHGoHYK-
nefmosi (PHK), Giaxe, ninias a ayraesogt. Tlpore asmyerns Gyno-
BH IEARHX THOIE KAITHH ARAC 3MOFY BHRBHTH 0OMITHI BLAMIEHOCTL
nine mumse, Ll slaminmoeri wacrineru TIPHHEOATORL, o sniTsias
Gyno moaineso ua a8l rpynu — npoxapiomu T eykapiomu. Mpa-
HOMY OPOKAPIOTH poarARRIOTLCR R pealkToni Qropmu, 1o abeper-
auck 3 mafinassimnx wacis Gionoriumol eponieilil, s nossa eyKaplo-
THYHHX (JOPM, L0 BHEMICH i3 npokaploT, — s AYIHE HETHKKI KpoK
B icTOpil MHTTH.

Eyxapiomu muwots icTunsee RAPO, y AKOMY MICTHTLCH HepeHass-
HA MACTHHA FeHOMY eykApioTHYHel KaltHEy. Deson npeacTannensnit
HaGopOM XpomMocoM, AK B X0fi Oponecy. Lo HA3KBAETLCH MiTO0M,
OOABOWIOTECH | poanoaLiAkTben Min AcuipuiMs kairieamy. B eyKa-
ploTwuxill kniteni € inmi oprasenst, nid Micrars JJHK — wmizro-
XOHOPLI 1 XNOpomnactH (y pochEH), ANe B HUX MICTHTBOR HeaHAUHA
4BUTHHA KAITHHEOrO reHOMY, AKS NPEACTABAEHA HiNLLERNM Moe-
synamu JIHK. PuGocoMu B eykaploTiasii kattumi 6iasii, six y npo-
xapior (80S 7a 708 mimosiano). AT®-curTasa T TUXANLHER NBH-
10T MICTRTECH B MITOXOHAPIRX.

ITpoxapiomu pe MaloTs aapa, rixalieroro AAepHOW ofonou-
xow. IHK v surnngi samuucnol Kinsuesot MOREKYJIK BIILHO poa-
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Mitera y auronnasmi. Iln Gakrepiateua xpomMocoma MicTHZE BeIo
ueolxinuy ANA POIMHOKe R KILiTHHY tadopmaLiio. KpimTora, s upo-
raplomiaHill Kiiriui MOXCYTE MICTHTHER HeBemII OO3AX PORMOCORET
kinsuesi Mosexynu MHK — oasamizu. ane 6ea upx kaithen Moxe
ofifirrea. ITporapioriras Kiitues ve mictirs opramen. Puocomu
neerin] — 708, ATD-curTasa T8 X ATBHIA RN IOD PO e B LaTo-
miamaTHyEifl MemMOpari.

oo mopdonoril npokapiory e ) MATO Ok mitio-
BERL: ue clepren GopMs, TpAM Y¥ BeryT nasuKke, Ane 3 TARKOWw
30BHITUEL0I0 OAHOMAHRITHICTIO PLIKO KOBTPACTYE HAAIBHYANEA piaro-
MEHITHICTb | OuACTHYHICTS Metaboniunmx npottecin. Y 7oif uac RK
pocssan i rBApHEAM Heolxiaumit MONeKynApHKi Kycers, GaraTo
AKL FPYIH NPORAPIOT MOMNCYTE iCHyBETH Bea AocTyny NoaiTpa (5 AEge-
pobumx ymosax), oaeprKyoun keobXinsy A1 POCTY eHEpriio B peayns-
TaTi Gponinms &60 aHaepobroro muxanma. Yaoni rpyos npoxapior
MOMYTE BEKOPUCTORYPATH eEeprito criTas i cimrreayiors norpibai in
PE<OBMIY 3 OPrasivHUX cOoAYR 860 3 BYTNeKscaoTH (IBOOKMCY BYD-
aewe). Heswd Gagerepli MOKY TS OASDXYBETH SHePriso ULIAKOM DKHC-
HEHHA HEOPraBliHHX coonyk abo enementis. Cepen GaxTepidl myse
uowkpesa aneTHicTs 10 Gixcaull MONEKYARPHONO BIOTY.

Baggxss raxik Qisionorivuif plosonaniTHOCTI, & TAKOH RHCO-
Kifl LWAKAKOCT] CHETeTMYHMK Npontecis i pocTy, npoctift Gyaomi sl-
THHM | HECKNANuIH cTPYHTYpI TeHeTHYHOra AnapaTy NpoKapPioTH
B OCTHHHI IECATHPIYNA CTANM A pocriamukin wafymobinesiuum
ob'exrom eupyenns DeraTsox mpofinem Gloaorii.

2.3. JATANBHI BAACTHBOCTI
MIKPOOPIrAKI3MIB

Tonosrose oaHakoio Mixpoopranismis, woe Binobpaxkero B canMii
ix HRani, € mame penyvKMA ocobue. Bona me Tinsku crana mpuun-
HOI0 BLIOKPeMNEME R NMX OPrasiasis 8ig POCAKH 1 TBAPUH, A71€ 3 HOK
cyrreso noa'asaki # ocobnusocti Mopthonorii mikpooprariamis,
sxTHanicTs | nuacTiuBicTs Yx Metaboniony, nowmpesss & nprpoal,
& Taxe 3pyuHicTs pobuT 8 naGopaTopil.

Posmip ocob T4 cninni mlx nopepxueso Ta 06'e-
mMon. fliamerp Glasurocti GakTepill He nepessiye THOSURON YRCTRE
minimetpe. Ln pensunua — mixpomerp, 860 mikpor (10 * mn). Masd
PO TOHKY CTPYKTYPY KUTHHW HBBOOATHCH B HEHOMETREX: 1 HM =
2°4.202
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=107 mcxc = 10°° s, Poswip apifinux wianoGanTepii, gpixcokis
i mafinpocrinmx craxonmTs 6auabko 10 mxm. Ase non TAKMX Han-
38MNATHO MATMX Opranismis XaPAXTEPHHM € Ny>Ke BeJMKE CriBsi-
HOUERHR NosepxRi Ao of'emy. Axmo ky6 3 gosxuMO0 rpa=i 1 cm
(o6’emom 1 cm’) posbury e KyBukH 3 fommEC rpani 1 MKwm, To
orpamMaemo 10 kySukis of'eMom no 1 Mxm® koxHuii. Cvmapua
noBepkiA nux Kybukis y 10 000 paais OePeBHILYE NOBEPXHED BEXin-
HOro Kyuka. O6%em 1 mxm® € XapaKTepPHIM LK cepenunoi BakTepi-
BALHOL KLUTHEI.

Benuke piguomenusn nopepxui no of'emy symoRmoe inrenca-
HY B3SEMOAII0 3 HABKOTHLILEIM cepejoBHiLen. 3 WAM noB AIAMKE gyKe
we Hit ofMil pe iz 1 KAITHHOW MiKpO-
oprauiamis. Tlpasuno simenskoro diaionora M. PyGuepn (1893 (8]
TOBOPHATE, L0 eHepreTHUM K obMil TBAPUHK Y CTIOKO] DPONOPLIi s
#e maci, 8 DoBEpxii 1 rhna. Fimo we OPeBMI0 NOWHPATH | HA xairy-
HM, T0CALA YeRETH, wo Pinni Meraboniauc] axTuBHOCTI OynyTh Bispis-
HAaTHER HA Kiexa Nopajikis. BiAToRiAHO BHcoxsmm € | LUBEAKOCTL
POcTy Mikpoopraaiamis. Tax, s oprauismi sona Macowo 500 kr 28 noby
yreoproeTeed npubakano 0,5 wr Giaka, sa Taxud camull vac 500 Kr
APULKINKIB MOMCYTE CHETEaYBATH nousy 50 000 xr Giaka.

IlascruunicTs metaGoniamy. ¥ srninx pocauy i TBAPHH 3Mi-
HH 0OMINY PeYOBMH BLIHOCHD JKOPCTHO OBMeN ek uabopom depmen-
7in. ¥ npomeci iLaueigya neaoro PO3BHTRY Opraslsmy craan tepmen-
TiB aMIHIOETLOR, ANe B PI3HY yMoeax SOBHINIHEOIO CepesoesILg gl
aMiuM Hespayumi. Mikpooprasizss XBpaKTepusyvioTeca Ginsmon
OneCTHYHICTIO MeTaboniamy. [lns GaxTepill Bucoxa agerHicts no
azanzauil apocto HeoGxizen. Lie BHIHANAETECA Tx MEDKML poami-
pami. ¥ GaKTepiansHii kuiTHEi POSMICTUTECS TLIBKM KLTLKE COTEHB
THerY Giakorsx mMonekyn. Tomy se noTpiui ue peuul vac hepmen-
TH He MOMYTE MICTHTHCA npo sansc. Meaxi hepmenty, Axi Heob.
xinui nan mepepobaedia nowsaRRx PENOBKE, VTROPIOKTLCH TLiE-
K TORl, KON pianopigus peuonmus 3'mBARETECA nobamay it
. Taxi infpyubensni depmentst MOMKYTS cTAHOBNTE B0 10 Gia-
K&, D MICTHTBES y Kaivsel . Orsxe, xnitiasi PErYRATOPHI Mexania-
MMy MiKpOaprasismip BULIPAIOTE CYTTEAIIY PONL | DPORBARITEES
wirKile, Hix 8 iHLsuX MuBUX icror.

T PeHEA MIRDO tamie. Mani poanips Mikpooprania-
MiB MAIOTS BRNNKE JEAYUCHE | IUIK IX eKo0ri], Baravo pocnuu i Tea-
PHE ICHYIOTL SMIUE HE NeSHHX HOHTHHEHTAEX, 8 MIKpoOprasiam s
€ CKPide. 3aBAAKE CBOIM MATEM PosmMipaM soHK nerko MOLMPROIOTE-
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€A 3 NoRITpARMMY noToKEMM, Flk npeanno, noctaThko 1 rcagoBoro
FpyHTY, mob BHOLIKTH 3 HROTO ERA OaxTepiii, axui Gyne poct 38
paxynox Gyap-aAkol opupoasol cnonyxs, C'rsoploiov_st B opobipui
MNEBH] CENLKTHAHI VMORH, MOH(IA 3 HEREIHKOL KINBKOCTL 3pAIKA TPYH-
TY UM MYNY CHSPIKYBATH HAKONWYYSaJbEI KYNBTYDH, & 3 HIX L yHeTi
KynsTyp# GLnsnocTi BiaoMsx MiKpeoprasismin. .

Mani posmips Mikpoopraniasmis ga10Ts MoMAHBICTS anepy-
8BTH B 0AHiS npolipul wu wawn) [lerpl Ta nocnigsysers nonyasil,
aki ckaagaorses 3 108-10" oxpernx wniTuy, i aeBASKE BHOMY
anRemTH ekl plakichi xeanie, Ax MyTanla 4 nepenaua HAGYTOL
osmars. [py neoMy Bemae Norpeby y BEKOPUCTARKI CKABIADT Tex-
HiKH, HRABHOCT] BEKMKOro opocTopy i uacy. Beawi venix Gloximis-
HEX 1 FeHeTHYHHUX AOCNiANEHRE NocArHY Tl sAaaAKK npocToTi pobioTs
3 MIKPOOpPrasisMeMes.

Kowrponssl sanuransn go posginy 2
1. STke wicue cepen mupKx oprondamis salimaioms mixpoopraniaNn?
2. fAwi AHIIMH A0 nporaplor | eykapioT
3. HuaniTs i 71 Wi Op ™ pi
4. FKHMEE ST AIBHIMY LTACTHBOCTHMH XAL PHIY
5. Oxnpascrepuaylire Bugomi 1 iscanil scwonx




3. MOPQONOTIA MIKPOOPTAHIZMIB

Crir Mikpoopraniamin #enapuuatino pismomaniTUMI. Bink-
wicTs MiKpoopramiamie & OABOIUITHHHHMM, FYCTRINAIOTRCR Hexo-
umrai, GeraToR iTHEN], Ane andeperLiAnin KiTHA HE OPragk i Tra-
HHHE ¥ HEX BLACYTHA.

Haoau Garcrepifi, mixponineris, ppbrpiis HBBOANTLEA B NBTHH-
CoEiH TpAHCKPMILLY. Hmacmmnrypauu:poopranjamia:ﬁiﬂnpuom:mu.
HOMY BATY TTPHCBOIOCTLCA POAOBA T8 EVAOBA Ha3BM, Bud € ocHOBHOM
TAKCOHOMISEDI0 OHEMLE B Mikpobionori, Bian of'eauyoTeca BpoaH,

3.1. BAKTEPI|

LLi opraxizmu 3a gopmoro noginaorscs ua KiTbka rpya: che-
PeuEi, wtieApsus. coipaasyi, Mesakumo] $OPMHE TA HHTuACTI.

Cpepunni Gaxmepii, abo xoxu (mig epey. kokkoe — sepuo)
MAIOTH OKPYIny (hopMy. 3A.0€XHO BT POITALLYBAHMS KAITHY micns
1t ALTEHHA DOALAROTECS BA rpynH (puc. 3.1).

Mixpororu (Micrococcus) (sin 2pey. mikros — manug) —
KOKH, o ainAreer 8 onulfl oo i oicns OOLAY POSMILIYIOTRER
noCAnKOKD, HAOpWENEN, Microceccus agua — asvusiisuli Melka-
Heys sonu (Micrococcus — ueaps Poay; agua — AMAOBA HA3BH).

Aunnoraru (Diplococcus) (sin zpey. diploos — nopsifinsiz) —
KOKH, 10 NIAATLCA B onxill pnotnuHi i nicas OOALTY POaMILTYRTRCH
nonepuo. Hanpskasn, Methylococcus capsulatus — GaxTepin, wo
OKHCHIOE MeTRH; Neisneria gonorrhoeae — 3bynnux rodopei.,

Crmpenmokonu (Streptococcus) (8in zpey. streptos — nanuo-
HOK) — KOKK, WO AIARTECA B oMl AWM. [Tican moniny mix
HaiTHHamMu 3bepiracTheA a8'A3oK, | BORR POOMIIYIOTECA ¥ BRITIAL]
JBHLUOMKLE, HANpHKAAL, Streptococcus lactls — MOOYHOKHECTA Gak-
TEePis, WO COPHYHHAS Monoxs. Jlau: MOMYTE ByTH
ROPOTHHMH (3—4 Kaitnaw) abo nopriMy (Kinexa necsriin KNITHH).

1.1. Baxrepi
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Puc. 3.1. Dopmn O.-rnplmu; walna: . .
— i : 2 — QMIUOKOK; 3 — eTp — TeTpl 4

& Jm;:::::? - masensis naawuns: § — peannl ﬂ'l-'l-l‘ll(ll. o r.;.u:::u';nlr
wokos; § — aAbueaoaiBen woku; 10 — TpRroMHL wakTHmm; 1] — N- ;)5 Y .mmm‘
calpoxern: [ — siepsanonifui kAl THHE 14— ﬂnnwnmnmw. g
rogika: [6 — naauuks, pooMigent min xyYOM OIHA KO OOHOI m’f H‘;Ky:
18 — opan, wo riarywrees: [§ — Topolaaakal: 20 — n.nimuuz.s o nznm"
wrecar 81 — raw ionl: 22 — unk TP ey
3 38rOCTPEHIMT KIHIUTMI: 24 — Bofonoa|OHub nn:n;;nm .'.ﬁm m:‘fé;“‘.,.w.
.:mllnalo: 28 — rmeTHHRATE KAETHA apxebaxTepiRc 27 — cnlpus — =

B sefd s qonons 30 — KAKTHER 3 Tiganm, in mHEx ):rlﬂp
::]“’J:If: epy’::i.-(:s:’;jufmul:nm»mk RUITHH, LD YTRIPIOIOTE n?r.'_m: 32 ;y;:.unm;
w7 kAT y nascTiem: 49 — alpxoncalGua podexa 3 i 3 — . polas
seabruris 35 — eawsoal crefuniy ki GaxTepli; 36 — KAITHNE 3 WADEN

37
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Tempaxoru(Tetracoceus) (Bl zpey. tetra — YOTHDY) — KoK,
IO ALIATLCA B ABOX BIACMHO LEPMCHAHKYARPRIX WiDIseax i gic.
A4 QoALty yTEOPiTE TeTpann. Hanpuxnarn, Aerococcus,

) Capyunu (Sarcina) (ain zpey. sarcio — 3’equyio) — KOKH, (o
JJ.IJI:{I'H-OR B ':'wa BIBEMHO NEPNEHAMKYNAPHUX MIOLMHAEX 1 Ticas
OOALTY POIMILLYIOTECA ¥ BHFAAAL Nakeris a B, 16, 32, 64 wurus,
Haopuxnag, Sarcina flava — xosra capuviue; Methanosarcing
methanlca — MeTEHOYTRODIOBSILHA CEDLMES,

Cmaginororu (Staphylococcus) (sin zpey. staphyle — o
rPanHe rPOHO) — KOKM. WO JIAATECA B KiAbKoX nowyHEAX i nicnn
TOALTY POIMILLYIOTECR Y BMIAL BHHOTpaaHoro rpoxs, Hanpuxaan,
Staphylococcus aureus — aonotueruii cradinokok, 36yaHiK ruli-
HMX iHdennii.

Kok re samxnn GysaoTs npaesnsxol Kpyracl $opmMy, souH
MOkyTs OyTH NREneTononiGHMmMy (Streptococcus preumoniae —
0V AHMK NEEBMOHIT), OBRABH KM (Peplostreptococcus), NonomKems-
w#t (Ruminococeus).

Bintyicts KOKIB € Bepyxomuman i e YTROPI0IOTS €HA0CTIOP,
XOUB NeRxi MOMYTs METE muryTury (Planococcus, Planosarcina)
Ta exnocnopw (Sporosarcina).

Hunindpusna @opma Gaxmepii (sin zpey. bacteria, sam. bacil-
lum — nansuxE) € xaparTepro0 Lis GirsmocTi Gaxrepiii. [aauuko-
nonilui Gaxcrepii noalasoTecA Ha TAKL, WO YTBOPIOOTH BHA0COOPK
(Bacillus, Clostridium), i uaTasi, mo ze yreopo0Th exnocnop (Pseudo
monas, Xanthomonas). Nansukonoai6ui popmu Gaxrepih poapia-
HAKTLCA 38 N0BXKHUOW, NONepeudyM AlamerpoM, dbopMolo Kiniia
HAITHE | XAPAKTEPOM 1x POaMilePHES. Poaplausiors naavury qoari
{noknn 3 M) (Bacillus megaterium — rumnsua Gaxrepis; Clostridi-
um botullnum — a6y GoTyniamy), Koporxi (1 mrnm) (BaxTepil
KMWKOBOY rPYnH), ayae Hopori (Mexme 1 MKM), JORMHHA AKHX
seuefaraTo Depessutye niaMerp kaiTurH, TOMY IX HA3HBAIOTH KOKD-
Gawrepismu (Brucella abortus — abyauux Gpynencsosy). 3a none-
peunuty nlamerpom GaKTepil DO ARIOTHECR HE TORKL {(Mycobacterium
tuberculosis — aynuux ryGepuynsoay} i Toscti (Escherichia coll —
KBLUKOBA NaAKYKA). Hisui naauyor Moy Ts 6yt sakpyrneri, 3 obpi-

JArocTPeHi, O ei. PoomityioTeen nansmsy
OOOMIEOKD, D0 A8 kiitHEn (Paeud ), nEEIy ¥ (Bacillus
mycoldes — Tnnosa rpyrross Gaxtepin). Heswi nansuns poamimeni
0la KyToM OfiHE A0 OAHOL, yTROPICIOYE Biryps, noaibui go X un Y.
uanpurian, eprpobexTepli, kopinebaxrepii, HoKapzail, MikoSakTepii
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Baxmepii cripaasnol ¢opmu poapisumoTLCs 38 Kimskiero
i XAPAKTEPOM 38BHTKIR, JORMUITHOK T4 TOBILNEOD KAITHE. IX MOK-
uA nopinMTh Ha GopMi, Do He rHyTReA (Bibpioun, cuipwiu), i B8
TaKI, 0 BHIKHAKTLCR (CoipoxeTs).

Bidpionu (i gyp. vibrion) MeioTs Baraaz sirmyTol nasmuks
uyn Kom# (Vibrio cholerae — sbyauvk xoneps).

Criprau (Bin Aam. spire — BUIyH) — coipansRo Burey™ k-
THHH, [0 MAKTHL BEAHKHA NONEPesHuiA JIBMET] i HEBeAHKY Kijb-
KicTs BRCOKKX 3aBuTKIB (Spiritlum volutans — canpodiria Gakre-
pia; Spirillum minus — NATOreHHS, 3NATHA CHPHYHEATY 3HXBOPK-
BEHESA cnipuna).

Cnipoxemu (ein Aam. spira — saruH, zpey. chaite — sonoc.
CH) — TBKi, W0 BUrMBAIOTECH, TOHKI, COIpanbKO BUrHYTL KAITHER
(puc. 3.2).

Bors CHIBIBIOTECA 13 30BMIMINBEOND HOXJIA, MPOTOILIAIMATHY -
HOTO LMUTIHAPS. AKCIAILEMX HHTOK. AKCIANBHL HKTKHA oDBEHBAIOTL
OPOTONNAIMATHYRUN UHAIHAD, BOHM € BHYTDIMIHLOKIITHRHIMH
cTpyKTypamMu (POIMiOIEHI B NEPHILIB3MATHYHOMY npocTopi). Axci-
ansai (860 nepHONEIMATHYKI) EHTKH CRIPOXeT € AHANOTEMH JHKIY-
Tuxkis Gaxrepiit. Jlo coipoxer manemurs Spirochaeta plicatitis —
aBHuaiHKH MeLIKAMeIl: DPICHMX, MOPCBKKX LeTivunx vox, Treporema
pallidum — abynuuk cudinicy, Treponema macrodentium — ay6-
HA CTIPOXeTA, MEIIKAHELSL POTOBOI NOPOKHMEAR 0Py 3yGHOMY Kapiccl.

Baxmepil ressuxnor gopmu MOpHoNoriyHo plaHOMEHITHI.
Topoidaneni (asearayri um HesamMEHYTI Kinbua), sipronodionl, myte:

Puc, 3.2. Cxemn i el pos 3
8 — BRCIATLHA HWTRE; 0, & — CHOpONCHHA AKCiaAREO]



26 3. MOP®OINDTIA MIKPOCPTAHIZMEB

poidsl wiiTHHA Noka3ani KA puc. 3.1 . QopMa NIoCKEX KBRIPATHUX
TAACTHHOK 1 KopobosuKonoaIGHMK NMAOCKHMX KNTHHE réoMeTPHyMHO
piasomaniTHOL (hopMy € XapaKTepHO0 Anx apxefaxrepilt.

Humyacmi gpopmu Sarmepid (rprxomil, Big zpey. trichoma —
BONOCKHEA) — ne aaefinpwore oANHYKoOoniGul xalreen, a’enuani
B JIDArL NAHITONMKEY, AKL 06 EARAHI CNHBOM, YOXNEMH-TIIXBAMH, ILTRIMO-
necmans (Microukame) abo enmnoo obonoHkow. SasEMyal 30BHI
TPpHXOM noxpuTHi nogarxoaHM i obononKkamE, A Be GepyTs yuacT
& yrBopern] neperoponok mim KaiTHHEME. KaiTHeK TDHXOM Nepe-
BRJKED € DANEYKOTONIG M.

Bei GarTepil XapaKTepHaylOTHCA NOCTIHHICTIO (hopMK KiTHIN
sanaAKy 0cobnnBocTaM GyaosH OAMiel 3 06010H0K — KJlremol cTig.
K. Anee Gascrepil; Ann AKMX XEPRAKTEPHMM € noriMopdiom. Lle miko-
mAIM, L-hopars, KalTHHN AKX He MATH KIITHERO] CTLEKR, 8 TAKOMK
APTPO-. HOKAPAIC- Ta KopisebaxTeptl, B AKX y LUK/ pOZRHTRY CNOC-
TepiraeTeen amiva hopmy KalTeum: KoK — DRIKNKS — KOK.

Poamipr Gaxrepianseux KNITHE CHABHO BBphDIOTE. Hiamerp
ciepuuenx Ooxreplll cranoanTs 8in 0,2 no 2,5 Mem. Hadvepnmmu
€ mikomnasmu — 0,15 mxwm. [efi poamip € TeopeTvdHO0 MEWEO
KAITHHHOCO PlEKA OPTAHIZANI UTTA, ¥ AKOMY B KAITHAI tie Moke
ByTy mininym moxexyn Ginks (Gruoexe 1200) i MiRiMyN gepMent-
Eux paaxuifi, Heobxiguux 1A NIATPHMAHHA KILTHHHOL CTPYHTY-
pw. Nammixononitui Guxrepii metoTs rosmuey 0,5-1,0 Mxw, nos-
Auny Bia 1-2 no 10 mem. Huaruacti Gopmy Moy Ts OCATETH MAKDO-
exoniusux poamipia {1 mm) 1 ix Mo Ha nOBAYHTH #e0dGPOCHHM DROM.
Jlossuma cnipoxeT xonueseTecs Bix 1-3 fo 100-500 micra. Hiok-
Hijl poanip oarornirexnux GaxTepifi BUIHAYAETHCA NPOCTOPOM.
ueobXinHHM ANA YOAKOEKK anapary, ARKI 3abe3neuye EesANeMEE

icuyBamER KkniTANM, BEPXHIl — ONTHMANLHUM CHiBEIAHOUIEHHAM
miz NoBepxEE KIITHEK 1 06'eMon.

3.2. MIKPOCKONIYHI MILUENIANBHI TPHBK

Tpufi — e evEapiOTHYH] OPrEHisMHK, CepeN AKHX 3yCTPiya:
FOTHCR DAHOKMITHHKL, HTHACTI Ta Minenianswi chopmu.

Mixpocxomiuzi Miueniansui rpnbs HA3HEAKTEES TAKOK MIKPO-

" 6

oni rp
Bezemamusne mino zpuGa (Manox) CKIBIRETBLA 3 HUTOK
ampropiuky Gnuaexo 5 mum — zigis. Cyxynuicts rigis rpuGuoro
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TERnOMA HeauPBETHCA M ik el s, Miueniit Gysac cyocmparmd!-m.
Ko rifhy BpOCTAIOTE Y NOHUBHE CEPENOBHLIE, nogimpanus — TithH
i aMimasoTEeA HAn cyGeTparon. Tifm MoKy Ts HE METH BOOEPELHHX
neperoposuk (yTeopotoTh HecenroBaxmil Minenin) _i Moy T GyTH
PoaniTeHi TAKMME DEPelOPONKaMS (cenTams) Ka KAITHHE (y'rnopm:»
10Tk cenTonamsit Mineniif). Ipore y usony pasi LHTOLIAIMA onuiei
KALTMHE cHony4dacTsea 3 URTONNAIMO cycinesol EAITHEM Yeped
HOPY, KB MICTHTLCA Y NEHTPL neperopoaKy {puc. 3.3)-

o nuxcws zpubis (Pixomiyemis) HANEKATE rputin, BereTE-
T3pHi Tina AKX (HEBITE 38 CHALHOD POITAlyREHHA rithie) He MAIOTE
[eperopoAok i TaMy € GaraToRAEPEHMIL. Taruit TRAOM HB3HBAITE
yenoyumpiis. JIo HHYBX rpsbin BANCHKETE xurr:mmomuem! aomi-
wETH, aUToMiLeTs, 40 suuux spubia (eyad ] = ™,
Gaanpiomivers, nefiTepominers:. Ina exyux rpebia xapaKTepHi-
M € righu, POIALIEH] NODEPeNHHME m:pempo_;ucaun )

Tichst rpsbie POCTYTH 3 NOLOBMEHH AN wimuukis _(Juxanmull
plem). ¥ GiaswocTi rpnbis Gyne-AKa vacTiHA MILETlo 318THE AC

. 5.8, Bererarmmtl rigm rpmiila:
:ui i quromiierin (Hmumx rpuGin) m:}wnrﬁ. TobTy e

B — pan ey {: rpittan)
MUKTS IONEpe meperop ! r
RAPANTEPHKMN © cerrrosanl g (3 aeperoponKaMul; B - yooniuers
Leptomitus locteus rigi poALNCHE KEDORNHMHN TEPETRIKEANH
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poery, [lna mocisy AOCTATHED MANEHBLKOID KYCOUKa miteniio, wod
YTHOPEBCA HOBUI TR10M. PosMHORYIOTRCA H80MD COOCOBAMK — cma-
mesum i Geacmamesum (madauya).

FPozmpomennn xinpoopranuivm (0prann possioserns)

Minp?‘ Crocubn poosHoNeRER

" Beactatene Crarene
Baxmepil Binspnielt nonur Hesane

Opbwand|  Bapiousi: ¥TRUpPEHNR CTATERNR CHOP:
CpyHRrypeRun [HafncTiwe) ernoren sl (ackocnops y Ascomy
Do {phoko) |eetea):

YTROpEHEA CCICTHTERAX COGP exsorens| (cnopmnii y Dasidiomy-
(xsanidornopy, Basicmocnopu) |eetea)

Tpsbn Baplanti: YTRUPEHIR CTETEREX COOp:
hparnenTaLin migeain; DOCHORK (YTBGPIROTICA TTPM 3T
BpyHuRYERA AN wdiosol rameTh coromis Ta vonos ol
yTRopeNHA BeicTataBny cnop: (aMtepran), kanc Comycetes;

&) exsoren ut {koaiau) Ju2ocnOpy {YTBOMUKTICR NDH B4T-
6) lo-  [vi mopthoaor wduool
[cnops) T8 piuc rameT), suec Zj
arxocnopu (YTROPKIOTICA B ncm;l.
sanc Ascomycrtes;

Oesudiocnopu [yTeopiosTecs rn
1 s )

renee Baaldiomycetes

Beacmaniese posmuoxcenns zpubis anificiocTecs saserdai
38 JONOMOroo COop, ﬁpyunxynnmum uM (PPBrMEeHTALIgR MILERI0,

Halmowspeaimsm i sal LiiC fyguem € poy
penust (pue. 3.4, 1, I, IV). BeoctaTesi coopw GYBai0Ts eHI0TEHHRA-
mt (wonidil) Ta ennorenusiau (cnopanziocnopu). YTBOpOHHA KOHI-
At xepaxTepre ana rpsfie ;lﬂjua P.Pﬂil:'d"um Aspergillus, cnopau-
riocnop — naA Ope ie Mucor, R y

Oprassmy craamestzo posmuosxenna rpubie e coopu (oocue-
Pk y coMiueTia, aMrocuopy y aMroMiveris, ACKOCNOPK ¥ ACKOMILLLE-
Tie Ta Grawaiocnopy y Dasuaiomiuenis).

SanexHe Bl THOY Minenio TE HAABHOCTI CTATEBOID OpOLIECY
rPHGK TOALARIOTLCA HE HOTHDK KABCH:

Phycomycetes (semouawTs Oomycetes 18 Zygamycetes) —
fikoMiteTy, NP MAKTE HECeNTOBAHAN Mitenifi | craTesnil Tpoyec;

Ascomycetes — cymyactl HETUACTE rpHiil, WO MBKOTH CEOTO-
Baumit milenii i craresnit opotec:

Basidinmycetes — GagupioMiyers, wo yTBOPHIOTE cTATeRL
CHOPY B COBOISTSHIX BHPOCTAX — GHIMAIAX:

3.2, Mimpocwonmpi susalemsa rpsm

Puc. 5.4. Mopdosons mixpocxonbimux rpnbis:

1 — nptswosa: 1T — sonmprln: 1 — oesios; IV — prsanye:
& — malruas o cToEl coowolot 0, 8 — Kalreea ols yee OpyHscysal
HA; § — AcHOCTIOPN: 0 — YTBODenMA HoBol ocolimnn; { — aapo: £ —
soxyons; 3 — OpyRsKIG 4 — sciocniops: 5 - wopLml; £ — crepar-
iz 7 — wodigiodop: 8 — seryan: § — Gynssonogine pogmmpen-
wa woslalenoctin: J0 — wereravmsna rigw; 1 — coopewrif; 12 -
cnopanriodop; 13 — crosows 14 — puadian
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Deuteromyeetes (Fungi imperfectl) — reaockonani rpufis, mo
HE MBHOTE CTETEROID OPOLECY i XAPBKTEPHAYIIOTLCR HAABHICTIO Cell-
TOBEHOIO MIIICTIO.

33, APIXKAXI

Tepnin “gpixuxi™ He mee raxcobomiyvuoro suayenssn. [Jo aiel
rpyns MiKpPeopraMiamMis HALISHETE MIKPOCKOMIUHL CAHOKAITHER] rpst-
61, AKI poaIMHONCYIOTHCR DepesBxuo Gpyunxysausnsm 0o noaliom.
Taxe BHIHAYEHHA € HEJOCTATHLO TOUHHM, OCKINEKH OKpeMi BMIK
ApimpxisagaTsl 8 nessil (pasi poIsMTRY yTBOpOBaTH Minenif, a aen-
Kl MiKpocKoniuKi Minenisiesi rpufi B DEBHMX YMOBAX KYNBTHEY-
BAHHA POCTYTE ¥ Apixcaxonoaifuiii hopmi. [pote nepesasrue ix icuy-
BAHHA Y BUTTAAI OEHOKIITHHHHEX (HOPM [AE MOXUTHBICTE POSTNALATH
OpidIK] AK ORPEMY FPYIY eVKBPIoTHEX MiKPOOPraKiaMin.

Kaituae aplwamis mawte piadomanitay GopMy (pue. 3.5):
Kpyray, osaasuy (Trichosporon), aitgenonituy (Candida), wwninn-
puuny (Endomyces), Tpuryrny (Trigonopsis), numonononifuy
(Nadsonia), rpy iGuy (Schizobi, porien). cTplioooaitey
(Brettanomyces), cepuonogifiny (Selenotila).

Jina pesmux ApDRIKIB (hopMa KUTHE HACTINBRY XADAKTEDHA,
o MoMe 6yTH BHHODHCTANA ANK BCTAHOBNCHEA (X PONOBOI HANSHL-
BocTi (uenpRRaen, ¥ Trigonopsls kiivmsr TpHeyTHI). Y opeacTas-
unxin pony Candida, Hasnaxu, MopdoOTIA KIATHE He noctiitea, BoHa
SMLHIOETHER SANEMKHO BL CIGIBAY CEPEAORMLIY T YMOB KYAbTHBYBAH-
HS, TAOMY HE MOME BEKODHCTOBYBATHCE AK TAKCOMOMIUHEA OIHAKE.

Poamipst ADIMUIKOBKX KAITHH TAKOX BAPIOIOTE YV LIHPOKKX
MeNEX, MKM: giaMerp Helapiiniwusx kiirew craposurs 1,5-2.0,
pomucsn — 35, glsmetp penusux kiirne — B-10, ix nosxuua —
11-18, nomHys BETAMKYTHX KATTHH MOXKe qocaraT 20-25.

Poasmuomkyiorses Apisnmxi Gesemamesum (6pyHbryBaHuSR,
nogis, BeacTaTesl cnopH) | cmamesuxm cnocobamu (B, madauyw).
HaitnowspeniniuM cnocoboM Ge3cTATEBOTO POIMHOKEHHA NPIXKI-
18 ¢ Gpyusxysnsnn (aue, puc. 3.4). Hu noseDxul kiiTiey yTBOpIS-
erben GpyHBKE, fAKa 0LIBUIVETECA 0 poaMipis MaTePHHCHROY K-
THun | slanlnscTeen sl e, 3ansunaouy wpam 86o pyGeus, Ha oaniii
MATEPHHECHRIA KaiTHEL MOME yTEOPROBATHCA HE OAHE, & KLiEKE Opy-
#eoK. Taxe GpyHEXYBAHHA HAZKBANTL MHOMEHHNHM.

33, Apomwst Eil

Oprapamy CTETEROTO POIMHOMEHMS ApLKNIS € CUOPK, AKI
GyBaKTE £HI0- T EKIOTEHHEMH. Euporesnimy € ackocnopt {(s.
puc. 3.4), eRdoreHHHMY — cnopudii.

Banexuo Bix HEABHOCTI TR THILY CTATESON0 TPULLECY APIXXAAG
noalasoTs HA TP KaacK Tpubie;

Ascomyceles — YTEOPKIOTE CYMKH 3 eHNOTeHHHMH CTETZAN-
MM CHIOpams;

Basidiomycetes — yroopwwts Gasiaionoalbui coopogopu
A eKAOTEHHHME CTRTEBHMH CHODAMA;
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Deuteromycetes — ue masors craresoro HpOLECY, yTAOPITE
Numie GeacraTent cnaps.

o Bi.n!su.: nos#i naei opo Gygosy FIITHER, POIMEOMEHEA Iprbis
L APAMLDKIB, IX CYHACHY CHOTEMATHKY T8 NPEKTMYHe JHRYEHLR BABe-
Aedl B poaainex 819,

Kourponeui sanurasms Ao pozginy 3

1. Ha s rpymi an mopdoaorianmam DIHEKANH Dopiaswreen Bakrepin?

2. HAxi poakipw MBNTL 1AlTIEEN Gaxvepd i apixads?

3. Yoy aplaasi Ak oupe C KPOopT!
niamin? i & =

4. e AxMNK caHaxEMM FPHEN DoaliArToen HD BALL TR RMaKAi?

5. Heawits enocofii poanposcennn BaxTepifi, rpubis | apimcrwia,

6. Mo AxKX 1ascin rpnbis BaressTs aplacnxi?

7. Heanite oprasm Geacreresora POIMECHWEHNS roMbie Al i
Penicilitum, Rhizopus. Mucor, g e

8. Ax vasenneTion § 3 voro exaRRsCTLCH BereTATHENE TLI0 rpnfe?

4. XIMIYHHUWA CKNAn
BAKTEPIANBHOT KNITMHWU

Ximiunsii cxnan GaKTepianpE0l KIITHEK nopiBEM oo xisiv-
HOTO CKNAAY KUTHH IRIMHX KMBUX opradismis. Komnoweatamn Mik-
poSrol KiiTiHY € BOLE, MiNEPANLHE] PEYOBALM T8 opragivai coomy-
Ko — OLAKE, HyK1eiHOBI KMCNOTH, BYTNEBOAM TE AiOLIH.

4.1. KNITHHHA BOgA

Bogae craroBitrs T75-90 % macu sereTaTsHol KAITHHH. Bmicr
BOAK B coOpax 3HeuMo esoxuuil. Hopmansuufl meraboniowm, picr
1 poaMEOMEHHA MIKpOOPratisMiB MOXKIMBI TLIBKK ¥ BOOROMY cepe-
moesuyi. Boza € poouszemiton opramivmux i MiNepRTBEMX peuonsn,
AMCIEPCIARMM CepefioBYILEM [N KONOIAIB, [MEPeNoM upoToHis
i rpokeuns X I0HIB, B TEKOM AXKepPeOM BOOHIO T4 KHCHIO B npo-
uecax meraboniamy Gawrepiit.

Boaa s kAiTHR] MICTHTLCA B 180X CTABAX: 6LABNG — € POFUME-
HEEoM, Sepe yHaCTE ¥y nponecex BcHMinaui) T8 MMCHMLTALIL 36’8
IBHA 3 KNITHHEKMH KOJOLIBMK,

3 OPUKABAKONO NOINIALY, IO BiAROBiASE iHTepecam GioTexHO-
JOCiT, AR OWIHKY CTARY BOAH B HILITISHI BAXMUIHBKM € IPMELHN BHKO-
PUCTAHKA eHepri 3u'Maky, AKKM BOMA AcOnifionana ia cTpykTyDa-
w18 MeTaboniTamy waitien. Buxoinum a 1s0ro moxe GyTH 3anpo-
NOHOBEHO TPM THIOHK 38 RIKYT

1} ximinnn 36°asana 6oda. V nbomy pasi exeprin 3a'Aaky pocs-
rae sanbinsworo suavenun. Ipaxryuno 4R Buas He BUAYUAETHCA,
RKIUO e BACTOUOBYBATH Crlenianniyx MeTosls. [ipu reniosomy Bucy-
ilysasui BoRR JGCPIrBETHES B KALTHESX;

2)6odo. Axa Mae Qiauko-xiMiuny Gopmy $6'Aury. o TAxol Bolx
HANeRATH adcopiyiilio Ta ocMomuyno J6'siana eoda. Adcopyiitno
383010 6000 YTBOPIOE, AK APARILIY, MOHOMOEKYIAPKIITILIAP, S8 Bkc-
THBOCTAMM BOHS BUADIIMRETLCA Bl 3suvainol sogm. Tax, B aucops-
34202
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uiftHo 38" A3&KLN BOAL He POTUHMHAIOTECH Tl PeYOEMHK, AK€ POISUHHHN-
My B ansunisii sopl. TleroMe TennotmuicTs ancopbuiftio as’sasHol
BO/IH € MEEUIOIO 38 ONKHMLUC, 3BMEDAINE TAKS BOAA NP TEMAEPATYDI.
IHAayMOo MKyl Blr HyaA. YecTisa TEKDL BOAK He SAMEPIAE HERITE OPK
—78 C. Ancopduiiuo 38’ RoAHA BOLA MAE ULABHILEHY IYCTHHY.

HKinskicTs soxemusHo 56 Azanol a0du auauso ana Bl aacopd-
wiHHO 38 AsANOT. 38 QLINKO-XIMINHUME BAACTHEOCTAMH OCMOTHY-
o 38"AJ4HEE BOJIA HE BUIDIAMAETHLA Bl 3BMMBiIHOT BLILGHO] BOOM.
BMiCT 0CMOTHYHO 4R S38HOL BOAN PerynioeThCH 3nBIAKN CIPVKTYP-
HuM TR QYHKUIORANEHEM 0COBINBOCTAM UHTOUAASMATHUROT MeM-
Gpars | 3AnemUTS Bi KOHUEHTPAL POFUITHHUK KOMIOHEHTIR KAi-
THEN, 30KprMa Minepanssux pevossr. OemoTsmne 38’ R3ana sosta
Mowe ByTi BrAyuers npy ascyuysatui BloMacu:

8) mexanivwo 38'Auana soda. Bonn, AK nPEBNAD, HE BXOANTS
[0 CKAANY CAMOIL KNTREY | lerko annanacThen 3 Giomacs npH (ilisT-
pauil abo nig eakyymom nps caelkomy HACPIRBMHI.

4.2, ENEMEHTHHI CKNAJL KNITHHH

Ho cxany GaxTepinnsuol riiTHHM BXOSATE Takl enemesry, %
110 MBCH CyXol pesoBsesr: ByTnens — 5; kucens — 20 Bzor — 10-14:
BoneEL — B: droothop — 3; cipka, kanid, xarpift — 1; Kensnli, mar-
Hiit, xnop — 0,5; saiiso -~ 0,2; pewre enemenTia — Gaussxo 0.3,

Byrnells, KHCCHE, BOAPHL T8 B30T € OCHORHKMH KOMOOHEHTAMI
oprasiudmx cnonyk, 3 axux oofynossRa KmiTueR. Cipra seofxinum
BAR CHHTEJY EMIHOKHCAOT LMCTEIHY T8 METHOHIHY, 8 TAKOXK AEAKHX
rodepmerTin. Sochap BXOLMTE 10 CEALLY BYKIEIHOBMX KICA0T, thocda-
mnigie, TeAX0CRNX KHCAOT L TAKKX HYKIeoTHniB, sk AT, TTd, HA
raPAJL loxs KA1L0, METELO, KATBLI0 TA 381138 € KODAKTOPAMH (pep-
MEHTIB | KOMTOHeHTaME MeTanorkoMiLlexecis. Tax, 6laswicTs Glonoriv-
10 BRTHBERX hocopEnx edipis MICTHTLCA B KIUTHHAX Y BHTARL] KOM-
ruierci a3 MErsiem. lous 38,1328 BXOAXTE A0 CRIRLY KOMIIOHEHTLE IHXATh-
Horo aasmors (irroxpoms, aadisociprori Glikw).

4.3. OPTAHIYHI CNONYKH

Opraeluul enonyics, 3 AKHK CKNBIRETECA KIITHRE, HEBEACHO
y refasl. BMicr GLIRIB, HYKABIHOBHX KHMCACT, ByrneBedis i mn i-

4.3, Oprasouss CAONYN 15

£1B y GarTepianbaiil KIITHEI He DOCTLHHMIE | SMIEICETLCH JLTEHHG
sig exay Gaxrepifl, BIKY KYNBTYDPH, CKIARY MOMKBEOTD CEPEIOBl-
LA TA iNwKK YMOB 8HpotlyBarys. ¥ tabnun kareaexo cepemil aaki
11040 BMICTY OPraHiuvMBx COOTYK.

Binks, Biaks crasoBaaTs 40-80 Y mack Garreplanenol rni-
Tuuu i npeacrafnesi npoctimu Ginkemy (Rpomeinamu) i cxana-
numu (npometdamu). Mporeiny crAAIBIOTHCH TLIBKH 3 BMIMOKKHT-
noT, NpoTELAY — 3 aMIHOKHCAOT i peyorHE HeGLAKDBO] TPHPOLL,
Jo cxaeny BakTepianseux Ginkis exonsTs Ti caml 20 Hajisascnn-
pippx aMigoKHcnoT, o i go exnany Giaxie pocnex 1 reapun.
AMizoKeCnOTEHI cxnan GiaKiB piaHkx Beais GakTepiil KinpKicko
& Aricno piasuis. Tak, y ekneni 6ingie capuiy Micrurker Garsro
nisumy, v Geamn — cnyraMizonol kuciorit. Binswicrs Gaxrepist
cami cuHTesyoTs sci neolxigul M aMiHokucnoTe (Hanpukasa,
Escherichia coli). Ane geaxi Gaxrepii He ME0OTH TAKOL 3NATHOCTI
i noTpefy 0Th FOTOBMX AMIHOKMCAOT, AKi PHOCATH ¥ ROMHMBHE CEpe-
nonsme. Lle Tak ssani eyxcompodu. Mikpoopraniamu moayTs
6y Tir RYKCOTPOMEMI He TLABKH 38 AMIHOKHCIOTAMS, B 3 38 BiTAMI-
HEMH, HYKNCOTHABMY TA iH.

3a GioaoriseuMn GyHRIIAMT GLAKH € (heDMEHTAMH, TOHCHHE-
MH, BMTHPEHAME |, TPRECTIOPTHHME OLnkaMu (ous. madauyw).

Hykaeinonl kuenory. Hysneixosi krenote — ue Giononime-
PH, WO CKABAAITLECH 3 aenuKol kiaskoeTk {(1500-5 000 000) moro-
HYKJIEOTHIIR.

MosorykneoTHax nofiyqoBasi 3 A30THCTOL OCHOBE (nypHHo-
ol — anenin (A) sbo ryauin (T), nipuMineEosol — ypeoun (¥),
rumin (T), nuroame (11)); puboan abo nesoxcuprboan; sanuuiry groc-
opHOI KuCnoTH.

Jlo xomuoro sannuky pubosy (nesoxcnpubosk) OpUMEARYETS-
CA OJHH 3 B30THCTHX OTHOR. CIID-'IYKB BIOTHCTOL OCHOBNK 3 uykpomM
MBIMBEETLCA H Y kA €0Jud oM OxpeMi HYKNECIRAK ALHBEKTHCA
mis coboo B noniMep 3a ponomoroswn 3ankwkis gocdoprol KMeno-
ot Hysoreoans is apnuitikom hoc(popHOI KECI0TH BEJHBECTBCR M U/ &
Aeomudom. MOROHYKIEOTHAN KOBANEHTHO 3B ASYIOTHCH MiM

— pe mo Te.CH OpF AR TYHCOPLAHE | ANE
EMKAMKaE LMyHNY Bignooine: 3 ia i —

xaxu 800 Dor ! wal Anmumitro — Guxor (imynorae-
GyAik), WO CHNTCAVETEOR OPraniaMoM Ha Buetennn anThivie. Hopnaexc awrnrest-
ANTHTLIO € HEPOIYHNEEN, BIH NOrAuuacTson cnetlnasimy waTanamK § nepess-
PICETLCR HUMH 860 BHBOANTLCA 3 UpratiaMy.

3202




4, XIMIMHWA CKNAZL BAKTEPAMHOT )IHTHHI

Xi CRARL i searrimd. Ops CROTyRH
Opraus- :’;gg 5
H:vt::- S KapoxTepucrmea Dyuraiil B wairaul
N HNITHEH
Tporeium (npocyl Blakit. ckrnae- | DepaenTn, Tpare-
HOTLCA TUILHM 3 salHOKHCAUT). nopTil Guke, rop-
Tporeian (crnnani Gias, chARMA- |MORW. ERTHrENR,
Blyku 52.4 |orcn 3 asinokuenoT § petiouse #eBit- [TokeEK
stoncl npuponu) — MyKneonpoTENK.
rmKonpoteli, sinonporeinw, docto-
npoTelan, Memwionporeinn
PHK — PHEK aicTuti pubosy. saoructl BepyTs yuocTh
15.7 |ocwons ATLLY, semsnok Gocdoprol y cHATEs! Brka
KueaorH. € 1pi Tsmu PHK: idop.
(sarrrpiesma), T THA.
Hyxari prbocosnanie. PHK. sk upasmio,
HOBI OTHOEHLKOT B8,
KHCnOTH | THK — JHK wdcrirs aeaoxcupubony, aso- | Hocill resetsynol
3,2  [rmerl ocuosn AFLLT, snmmetok docdop- | udopuanty
moi xsc a0 CragacTbens 3 nEox noal-
HYRAEOTHANKE NAHLOTIe, mo yTacpio-
ot nageiftsy cnipam
Taixores, 3. 1 p E
Kancynbri nonicaxapian (axso- [BaxscEn gy,
FoMO- A T BETHTEHHK, MONYTH
CAXApUAN). PHATH BIpYREH-
 (moal- r;
el 16.6 nocTi GaxTepilt.
nw) Crewndiun Baxreplansni con- Bxozave Ao xRy
caxapiam (nentisormkan, refixocsl  |waitMeal crinxe
mMOAOTH, A Ta HED! MEM-
Gpoan
Bayl moapa kucaourk (nepesanaso Banscm peynsi-
ARCINIEH], RemacHyenl — TUTLKH 3 o | kit {ootoxcubyTy-
noanifinne an’makos, Mikoson! kecaoTu). |paT). CrpysTypsi
O R rni- {nro-
docehamit) — hocdeTana Kuchota, [AATH A0 CHaRTY
(octerialacepry, pochaTaierago. |DARIMLACKY). Bxo-
Timau | 0.4 |Aesin. Gochevsuimons o i AATR A0 EXANRY

Hefrpamat »oipu — edips sumuax
FHPHEX KHCAOT (HARISCTIIE DA
TMHOBCI, MACARHO, NAYPHROBO], JiHG-
nesci) 1 raluepuny

Bocku — eximaid efupu ez

muTHrenin. 3ymos-
TKTE KHEACTO
crifiadeTs SaxTeplhl,
BepyTh yuscTy

¥ eBepreTHEoMy
oGMiNi T8 MeTabo-

HHPHURX KUCAOT | enupTin

syl Byraenogis.

4. Opravinm enviyss 3

coboto dochoaredipEMK 38 HIKAMY, AKI BHHUKAIOTE MUK TPeTiM
in'ATHM ATOMBMN BYINeiu0 B Monexysi puboaw (nesoxcipuboas),
TOMY THKL 38" ASKE beA 3'-57-a8" Tax yreopiowTh-
CB OONIHYRACOTHAN — HyKNeiHosl kncnoTH. ICHYI0TS g8 THOH HYX-
neiHorMx KHCAOT: PbOHYKIEIHOBA, W0 CHIRLRETECA 3 pHBOHYRIe0-
THMA, 1 AeaoxeuprEoEYKIEIHOBA — 3 AC30KCHPHBOEYKAEOTHALR.

Monexysna PHE micrurs uyxop pufioay, asorucrti ocaonr
ALY ra aanok docdoprol kucnomi. Ak npasuio, PHK € oane-
namporoeo. ¥ kaitheax MictnTecs TpM TRk PHE: ingopmayiil-
na, 860 mampuxnae (BHXOPHCTOBYETECR SK MATPHILA, L0 BHIBAYEE
nocnigosuicTs Bmi )T ¥ Do THAHOMY NAHUOY, AKM
CHMHTE3YETbCA); mpamncnopmua (oeperocuts B8 puGocomy nessi
aMIHOKMCI0TH) T8 pubocomansna (MicTHTECA B puBocomax).

Monexyna THK mictaTs HyKop Aeaokcupubosy, A30THCTI OCHO-
81 ATLIT e aamyuox QocthopHol KICIOTH.

Ile y 1950 p. amepuxancsruit Gioximik E. Yapradxh sctano-
BuB paj 3aKoromiprocTeit (“npasana Yspradds™): anceiy npucyT-
Hift y JIHK y rish camilt kinsxocTi, o # tumiy, 8 ryaxiy — y rif
camiif, o % umroanH, Tobro A=T, I'=II; cyma nypuHOBUX OCHOB
AopiBEIcE CyMi DipuMianHOoBKX ocHoB: Binsowenns (I + I[)/{A = T)
MOoMe BAPDIEOBATH B UBMPOKMX MEWAX, NPOTE 3RAMUUAETECR nocTift-
HMM ATA AHHOFO BHAY. AJ€ NOACHKTH, SOMY LR OPAKTHYHO BCIX
oprasiaMis npasuaa Yapraduha susBHIHCE CIPABEANMBUME, CTAID
MOHUIMBM TiMbKi Dicins slakpuTrs crpyxrypn JHK.

¥ 19853 p. amepukancexi Gioximixm II. Yorcon 1a @. Kpix pera-
Hosunw, Wo moaexyna JTHK sanse cobow noasiiiny coipans, y skii
AB8 MHYKMQTMHJ JEMIGOTH aaxpyunm OAHH HABKOLO OAHOrO T8
eaBKoA0 coltseof ocl (pucyrox). Jamuorn [THK aprsnaparensyi:
B OIHOMY JIBELLIOM MLACHYHAPOTHAHL 38 RIKHE WLYTS y HADPANMKY 3'-5',
a B iHwoMy — y DpoTHIeHONMY — §'-3',

Typreosi 78 DIPHMLIMHOE] OCHOBH NDBEDPHYTL BCEPENMHHY Cl-
pasil, | KOMHEE 3 HMX COOMYEHA BONHe MM 38 A3KOM 3 MEAHDI0 OCHO-
BOMO APYTOT0 NAHINOCA: ATEHIE — 3 TiMizon (AT), ryauis — 3 uaro-
apeomM (FL]). AK BHAHO 3 PHCYHKA, BMINC PYAHIHOM T8 QHTOINHOM
BHHHKATH TPH Boanesl 38’Raky, a mixk THMiMOM Ta ageniBom —
e npa. Mps niassuesni reMueparypl BoaMesi 38" AIKH POIpH-
BAIOTHCA, NOJILHYKIEOTHAHL IAHITIONH POIXOAATLCA. Take pyliiHysas-
¥ BTOpuHACE cTpyxTypst JIHK cynposonmyerhes OOrnuHBHEAM
calrna (opy qosxuRi xewnl 259 um). Lie senne usansaeTaeazinep-
xpoMHuus egexmon TemmepaTypy, OpH AKIfl OPHPICT EKC-
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Crpyxryps neackonpubonyiaeinonol mncaor:

Jlivopyv — nonsiitaa coipans JIAK; npAsupYs — NOKOSENHO
S'COHOHAR OCHOD — AReHINY & THMIHOM TO TYRHIMY 3 SHTOIHHOM.
Ilynxrupos ooxooano poanesi 3n'gamm

THHILL (IOTTHHAHNA) CBITNA NOCHTAE HONOBHHY MAKCH MANBHOI BeJjiH-
HMHH, HASHBAWTE MoK 0w nraener kA (T, ). Touxa nnannes-
a1 (860 TeMuepaTYPAE MNABNEHHR) THM BMA, yuM Binsme s [IHK
FYBHIHY TA HHTOSMEY — OCHOB, 3"€AHRENX MK coBo0 TPLOMA BOM-
HesuMY 38 Rakamu. Came Tomy TouKe nnaeneuns ouneroi JIHK
€ NOKAIHUKOM, AKMH 18E MOXIIHBICTE NErko BHAHEYHTH BMicT y uild
ryauiny ta umtosnny. Badem nap '] y JHK — e sinsonenus
Cymit MoJiel IyRHIEY T HMTOSHEY 40 CYMK Moneii yCix NoTHPBEOX
ocHos y naniil OJHK (eupancetsen v nigcoricax). Bmicr I'T] smgo-
cuensgiunuil | posrTAnAETHCH AR TAKCOHOMINHA O3HAKE, Brmict I'L]
¥ pisrux GaxTtepift xooueaeThesn Bia 22 o 76 % .

Byrnesomw. ¥ Santepiansriit kiitnui sictrnes 12-30 %
Byraesogis Big il cyxol macs. [lpeacrasneni syraesonn mMono- Ta
noaicaxapudamic.

IMosicaxapudu mikpoopranismis — e HEASBHYANHO PisHOMa-
HiTHa rpyna GlononiMepis, CepER AKMX € CHOAYKH, XAPaKTepHL #HK
Ans NPOKAPIOT, TAK i 1A eykapior (r1ikoren, nenionosa). Ane y ax-
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Tepii BMABAEH] NONICAXAPIAN, AKi Be IYCTPIMBIOTECH BiHMMX Opra-
Hiamis (reiixoesl kmcnor, HNENTHIOTIIKAHN, AiNonoaiCaxaprIm).
Heranenime cnemphiuni Gaxreplansai monicaxepeay Gyiayrs poa-
TAHEYTI B BACTYOHHX PO3Uinax.

HNonicaxapuay MiKpOOprasismis OALIAIOTLES HA HBHYTPINIEBG-
(esno-) Ta nosarsiThEHL (ek30-). Exgononicaxapiin BHKCEYIOTE
(hyHKULI SENBCHKK PEHOBHH, € CIPYKTVPHIMM KOMIOHEHTEMN (BxO-
LATH A0 CRAAAY KAITHEHOL CTIHKE, UMTOMLIASMETHY O] memOpan),
EHACTORCHEAMY T8 iH. FExsononicaxapuuy yreopioioTs kancyy afo
HHALDTIOTECA B KYIBTYPATsHY plasey. He pevosunn s MOTEKYIRp-
KOt macoo no 1000 000, riapothinsui, 3 BeraTeamm aapsajom. B oceos-
HOMY HPEACTEBMAEH] FeTEPONOIICAXaPMEAME, A8 € | FOMONOCAXA-
PHAY, HBNDHENGL, IIIOKAHH (CKABAANTLCR TLIBKH 3 TIIOK03H), IeRa-
HH (A0 CKNALY BXOAWTH TLALKK (pyKTO34).

Mininw. Mpegerasnen y 6axrepiii spupms HHPHHME KHCA0-
TamMi, qocdoninizamy, HelTpanEHIAME REDAMH, BOCKAMSL,

Buwgl weupni wuesomu. Hacwveni sxaprl Kucaory LIHPOHO
aycrpiuawteen y BaKTepili, HeracHueni KNCIOTH NPEACTABIEH] AKINEe
KHCAOTAMM 3 OfHAM NOABIHANM 38 A3KoM (HAOpMKIAL, NENBMITO-
sieinosa). V Gacrepidt susnneni sikonoel wucaomu. e foxeusmc-
JIOTH 3 JOBTIM AIIDETHYHHM JARLUIOTOM, BOHK NoKeTiaosan] 8 KkiIi-
THHHEX CTIHKAX HOKAPAIo: TA KopinebaxTepiil, syMosA0OTE rinpo-
GrobHKil XEpaKTep KaiTHI:

R,——(IJH-CH—COOH.

OH R'
ae R R_— axidwrienl andigors, wo sictaTe sla 20 fo 90 srosin DYTIIELI0,

HanssioTh MiKOAOHMX KMEAOT, 8 THKOM BHCOKKI BMicT Ly
AL 3YMOBIIOKTE KUCROMOCMitKicme neAKux Guxcrepift (Mixo-
Gaxrepiif). a Taxox auaTHICTL BUKOpKCTOBYEATH Tiipohobui cvb-
erpaTH (Hanpuinag, oapadinn nade). Kinexicunil i axicnnit ornan
HAHPHHX KHCA0T 3MIHIOETEEN 3 BIKOM KVJILTYPM, TAKON 3RIEMRMTS
Hill YMOB KVALTHBYBHHES.

Pochoninidu (dochorninepiar, rainepodoctari) npescTas-
sienl hochaTranow KUCToTOW, GochaTraince puHoM, hochaTHaiIe-
TanOonaMinoM, docharnainxodiitom e ix. OcHoBRs MBCE AONinis
MICTHTHCH B IMTOMASMATHY HHX MemOpaHax | KAITHHENX 0B0A0H-
xax. Pocthonininy Gaxrepiil mogitui no doctoniniais pocnss i Tea-
PHH, 81€ BIAPIaHAKOTRCH BLY HHX 38 CKIAAOM MHPHEHX KHeA0T. ¥ Oax-
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Tepiansumx doconinigax nepesarkaors HUDHL KMCNOTH 3 pO3ra-
ayaeHUM naEniorom (15-17 avomis syrnemo), v poCaMEENNY 1 TBa-
PHEHMX JiNigaX — HepoarAayIKeH| kucsiory, V BaxTepiit anauno
PiIIIe ayCTpiNAETECS NenHTHE (ocdhaTuninxonin).

Heiumpanesi ncupu (amunraitepuuy ato Tuepran ) Haliyao-
TiIle MICTATE HATLMITHHOBY, MacHARy, JIaypHEOBY, NIHO)EBY MU pHL
EHCIOTH.

Bocku {cxnanti edipy mMupHux KHOIOT 3 KOBIHM NAHLIOTOM
1CcnMprie) MICTATH KHCAOTOCTINKI bawrepll, Eanpukian, MikoGak-
repil. Tax, y 1y6eprynvosuin nammuni mictrteca 1o 80 Y% BOCKY.

Baxrepii, na sigMiny Bin apisosia i rpufis, He MicTATD X
0608’ f3K0Bl KOMIOHEHTH NOAiHeHaCHYeH] MHMDHIL KECNOTH, HE Mic:
TATE | He noTpebyoTs {aa sMEATKOM oaHiei rpynM MIKOILTA3M ) ¢Te-
pu#ie i crepoinis.

Saranseuii emict Ainials v KiaiTesi sapiioe sig 5 {y aucprepiii-
Hol namusin) go 30-40 % (y sGyauusa Tybeprynroay). Ocaoeua
MACA MUIIAIB ¥ KIITHHI 38 A3AHA 3 IHIIMME KOMIOMEeHTAMY: GiKa-
ME (B LHTOMISIMATHURTE wmembpari), nonicaxapanamy (enporok-
cury T8 O-aHTHresy rpeMueraTHsux GaxTepit).

Jlinigu mikpooprasiamis piaroMamiTim, Hixk Aimiau BHLLMX
opraHiamie. Bosu suxoHyloTs pisni dyuryii: € sanacummy pedorn-
samy (00MoKeHEYTHPAT), CTRYHTYPRNMMY KOMOOBEHTAMN KIITHHY
(unronnasmaryina membpate), GepyTh YMACTS y meraboniami Byrie-
BOALS, BeHEPreTHYHOMY 0OMiHI, BXONATS A0 CEJIBNY 8HTHIEHIB, 3YMOB-
NIIOTL KAeNAoToCTiNKicTE BAaKTepil,

Hirmerty Gakrepiii. Cepen Garrepiil € Beauka kitsxicrs nir-
menTossHMX suAiB. [TirMenTu cnbresyoTher GAKTEDIAME 3ETEIKHO
Bin yMOB BHPOLIYBAHHA — CKJIANY CEPEOBMINA, NPMHOH AKepena
BYIIeL0, KiABKOCTI KHCHIO, H&5BHOUTI OCRITIEHHS T8 in. Banou-
BHMH ENEMEHTEMK [IA YTBOPEHER NirMEHTIE € A30T, MaArHii, aani-
30, Kaabuii. MikpoGri MIrMEHTH NOALIAITEEA HA ABI IPYTIH: Hepod-
YMEEL, 3B'A08H] 3 KAITHHHEME KOMOOHEHTAMM BOHK 3¥MOBIIOKTE
2a08pBIEHHA KONOHIH, ANIE HE CEPENORMING (TIrMeHTH 3KOBTOT cap-
U¥MEH, JONOTHOTOTO CTAINOKOKA); POIUMHHEL B NOMUBEOMY cepeso-
BRI, fKe 300apBNIOETHEA NPy Ky AbTUBYsaER] Baxrepiit. 3a ximiu-
HUM CKIANOM NIrMEHTH Haa3Buwuaituo piasomaniTai: KADOTHHOIMM,
menadisy, Xivonws, Garrepioxaopoding, niposts.

Baimeptoxaopodinu BiaplaHsiorses cTpyRTYpHO Mit coBow
i mix xnopotiiny smmpx pociu. Binbwiers thorocHsTeayBanbanx
Gaxtepilt micTiTe Baxrepioxnopodin a, nypnypost Garrepil — Gak-
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Tepioxnopodin b, senei ciprobaxTepii — e, d, o. L1} Barrepioxnopo-
iny BLAPISHANTHCA 38 MAKCHMYMOM HOrTMHARNS tBiTS B alana-
a0Hl XBub Big 375 ao 1040 am.

Hapormunoidnix nizmenmis sigomoniosns 300, 3a XIMIUBHM CK 8-
AOM RADOTIHOLAH € HPOIYKTAMH KOEAEHCA] as At izonpeny. Jloka-
Nisesani, Ak i Gaxrepioxropotiiy, v BHYTPUUHBCHILTHHEHIK GLIKOBO-
T AHIK MemMBpaHENX CTPYKTYpax Knituuu. [ormusawms ceitno 4 gop-
WuHoW X8ral 400-550 HM. ¥ dororpodunx BakTepilt kapoTuEciny
€ AGIOMIHUME IIUMERTAMY, Al nepeaaors 30-90 %, erepril fo mone-
kyn Baxrepioxnopadiny, saxummors xiopodin sin hoToOKKTHeR,
bepyTe yusers y peariinax dororaxcitey. V HE(OTOCHHTEIY BAABHHX
MIKPOOPraHiaMis KADOTHHOLAN BHKOHYIOTE 3axMeHY (yHKU,

Menaning (nirmvesTs HOPHOI'O T KOPHYHEROTO KOMBGRY) —
Ue aw’szani 3 GinkamMy nosiMepH, Akl SASASKY HAARROCTL BLILENX
PAMMKANEB 1 3MATHOCT] IBOPOTHO OKACHIOBATHCE TA BLIHOB/IOBATHCE
IYMOBMIOIOTS JAXMCT KALTHRY Bi4 mil pissux cTpecosnx gakTopis.
Sycrpivalorses y Gaxrepiit, rpubis i Apinnrkin,

4.4. ®I3UKO-XIMIYHI BNACTUBOCTI
BAKTEPIANBHOT KMITHHH

Cyxynuicrs QisMKro-xiMivsBX BAACTHEOCTER BOTOMUTH Bix
Braoexx ocobneocTed GaxTepiil, I BIKY T4 YMOB KVAETHEYRAHES,

Bpoyniscorui pyx. ipuramanumit Hepy X insim Garzepiam poa-
mipoM mesme sk 4 mxM. Le aBuue Moxe npuraiyyeaTHCEL AGOAS-
JIEHHFAM ENEKTPONITIE Yit KONOLMB ¥ NOMHBEHI cepeoRMILE.

fTokasnur 3anomaernns. BCTOHOBMIONTECA LINAXOM BRECEHHS
BaxTepiil y pogunun 3 PITHUMH NOK ATHIEAME BATOMACHHA. [T MiKpo-
CHOMMOBEHHI DAKTEDIl CTRIOTH HEBHIMMIME, KOMH MOKAIHKK S8I0M-
JleHAS KNITHHM T8 tepenoauing abiraworeen. Hanpuioan, Xogepaui
BiGPiOH CTAE HepsMUM Y (heHOI 3 NOKSIHMKOM 3anomaenns 1,55,

Fyemuna Mixpobuci catmunu. Bona 3amesuTs BII BIKY, BIAY
BarTepif 1 ekanny cepenosuuma. 3onoTieruii cradiiokor Mae rye:
Tuny 1,118, knwkosa nanmuxa — 1,064,

B'raxient minpobuci kaimudi. ¥ cepenitomy soHS Hepesy-
uiye 8'Aakiets soms y 800 paais (s'sakicTs raluepisy). ns exssa-
HEHHA BRYTPIUHBOKMTHEHOL 8" ATK0CT] 38 AOTOMOr0IO Mikpomati-
MYNATOPA B IMTONAG3MY BROMATE MOTANICRY NAACTAHY . 38 IHTEHCHB-
HICTHO 31 pyxY cyants npo semrasy 8'askocTi. KORTponeM CryisnTs
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iMTeMCHBHICTS ENCKTPOMAN BITHOTO NO7IA, SKe CHOPHYHHEAE PyX TAKOL
CaMOl NIACTUHY ¥ BOJI.

Enracmuynicme — ue ANATHICTE KIITHHER BiNHOBIIOBATI Pop-
MY OICAH THMYACOBRKX Aedopmaniii.

Enexmpuxsul JapR0 noBepxHi GexTepiii. B EJIeKTPHYHOMY
0o GexTeEPi pyxawTses go raTona (KeTahopea) abo 1o auos (auo-
hopes), abo 38 nesmuy sHaeHs PH vepeciaiors pyxarhes ({isoenexT-
PHYHA Touka). Binbuwicrs Gaxrepiii mawoTs HEPATMBHKI 38pAA.

Oxucho-sidnoanui nomenyion (Eh). Bupaskaeteca y Bosistax (B).
Acpobui mMikpooprapiam POSEHERWTHLCA HA cepenoemiiax 3 Eh
+0,2...0,4 B (38 nefirpaassoro PH). Bouw sterxo aminwiors Bh, TOMY
WO XAPAKTEPH3YIOTEOA HARBHICTIO nolpe poseMmenoci epmenTHOL
CHETEMH CKHCHEHHA-BLIBOBIEHER (uMTOXpOMOKCHAADK, KaTonana
18 in.). Anaepobui BaxTepii e MokyTE pocTH, skuw Eh cepenony-
ma nepesruye 0,2 B,

Tidpodubricme i ABPHPLALHICTB, By MOBTEHA HaHBHICTIO B nosepx-
HEBHX CTPYRTYDaX Bianosiauux xiMivunx rpyn; rulpodinsHiy — OH,
NIL. 80,, COOH, NH,, —C=0; riapodiofaix — CH.. C,H, 7a in. Bing-
wiicTs Barepiit 1iapoditeni, & KHENOTOCTIHK] NARHUMU — rinpodioGa.

Hecneyugdivua Qzamunayin (cxaeooanns ).y nponeci Bupo-
uysauss OaxTepili Ba plokux NOHHBHHX CePENOBHILAX CHOCTep -
raeTeen 260 piaHoMipEe nomyTHIHES CEPelosHLLA, 860 YTRODIOETL-
CR OCAJ| i HAJ HHM — GibL-MeHm TPO30Pa HRAOCAEAORA pifMya.
B ocraxnnomy pasi itetsen po ArmoTHEaLo GaxTepiil. SatemuTs
BOHA 1A pAny Quxropis: erynens TIAPRTALI monKCcHKY 1oHIgYIO-
94X Ta Helouiaywouux rpyn, xiaexkooTi conet 16 icuis, agcopbosa-
HHX B DOBEDXHL KIOTHEM, ENeKTPHYRUID 38PRAY.

Adcopbyin ionie. Intercusyicrs, TIPOHHKHENKS IOHIR y KiTHHY
BHAHANAETECH IX DOJIOKEHHAM y KRTIOHHOMY Ta AHIOHHOMY pHAaX:

K >Na' > Li >Mg" = Ba® > Ca™;
J > Br *NO, = Cl > raprpes® >80 > uwrpar? .

Ue auaymts, o POIMHHHICTE cONeil nensoro kaTious BHHIY-
CTHCA BHACHLAOK AU IBwicl cosi, kation sKoi Poamisenuit opano-
Py Taw, TporuKHICTS L5 Coneit Nitim SHMIKYETLOH B LIPUCYTHOCT]
coneit maruio, Gapio Ta kKensuio, B AHIOHHOMY DALY ODPOHKKHICTS
THM Biaelis, yus nisime Poamitiennli warion. Tax, TPOHHKHICTS
aHioHY X20Py Menwn, Hix Gposmy.

Ocxominuis muck. Sasasn HARBHOCTI 8 siiTHEL pemixol
KLILKOCTL BLIBHIX enexTpOniTia BHYTPLIUEINE THCK ¥ KILTHHI Blco-
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kuit. Henxi Gaxrepii (ratodiasei) snarui BHTPHMYBATH BMCOKHE
ExyTphtmiii uek. {x naswealoTs ocModiisuima,

Caimul Oercmepii, Boi OPraHiIMH, HKi CEITHTRCA, MAKOTE 0BG
KOBY IPHPOAY CRITIHESA — IX Bio/oMINECUERLIR SBARE CoBOI0 KiMiy-
HY PEAKILID, 100 KETANISYETHoA Cuetndiuuum hepuerrom. Biosomisee
UCHYIA — 1e OKMCHEHHS cyberpary moundeprny B TPHCYTHOCTI hep-
MesTy monupepasu. [Ipy LEoMy YTBEODIOETECR BElHKE KINBKICTE
enepril, AXA DepeBoANTE POMINHIN NPOAVKT ¥ abyamcenii cTay.

Konrponusl ssnwrasmun go poaginy 4

1. ¥ aikowmy cromi nepelysac mosa n MiKpoGRIA KaiTHm?

2. Fxs opraniuml coOyRK EXOLATE A0 CRARTY sikpoBuot knirnau?

4. 3 AKEX eNENMENTID CKABRNCTECS MIKPODHE KAITHEE?

4. Al yaruis 8 KITHN BKKOLYIOTE Binxe, HyRIeTHoRi KHCNoTH, BYTIR-
BOAM TA JLmAKT

5. o Taxe rinepxposrnf ederr?

6, Heamith i B Awul ooal Al

7. Axi BaseTusoct] OaxTepil ayMonneni BARMECTIO MIKOIOEHX KienoT?

8. Fix ponlnmoTecy GaxTepianiil NirMeRTH 38 POITHEBICTIO T XiMMUIM
cxaanon?

8. Axl planko-ximrai Th

Bancr Hift searrumd?




5. BYJOBA MIKPOBHOI KJITHHMK

5.1. KNMTHHHI CTIHKK MIKPOOPTAHIZMIB

Knitvuseg eTIEKE € ofeM 3 BalBRICIHBIWRY CTPYKTYPHHX
enementin. If ocuosnr dyuruin nonarae o saxweri BMiCTY KtiTuuy
Bia il 30BkiwEIX GaxTopin i Gepencenni XApaKTePHOL 118 opradis-
wy pophiu. Ha uacriy knituasol crivkm npunaase aig 10 go 50 %
MAcH KAITHuH. Tosuea KaiTumsc] erisky y GaxTepiit nocarae 10—
80 s, Mpy crapinki opramiamy wiiTusne cTikka HOTONLLYETECA.
TloBepxuesi CTpYRTY DY KIITHEEOL CTIHKK BHANAYAKTH KOHTEKT K-
THEH 3 JOBHILUMIM CepeloBHILeM.

5.1.1. Nosepxuenl crpyxrypn
KNiTHHHOT cTiHkn Banvepin

AXIyTHER § pyXaMsicTs. 3a sgaraicTo HepeMIInyBATHCA B
Garrepli DOALNRIOTECA HA pyxauBi Th Bepyxansi. ¥ GLmsmocTti Gak-
TEpif 3ETHICTE PYXATHCA 3YMOBIEHA HARBHICTIO dmzymurie. Pyna-
THCA Ge3 LMCYTHKIB MOXYTE KOB3EI GakTepil (1o uwx BANENKATH
mikcobaKTepil, tinkobaKTepil) T8 cripoxers.

Posmimenus mxryTuria y pyxausux eyBaKTopid € C3HAKOK,
XAPAKTEDHOW 1A HEBHHX YN, TOMY BOHA MEE TAKCOHOMiuHE 3HA-
wennsA. ¥ nanmuKomoaiunx GaKTeDii Ay THKH MOMyTL ByTH PO3-
mitgesi nonapro o aamepassro {Mono- i GinonApie poamimwesn.
us) (pue. 5.1). Cepon GaKTERIN 3 MOBORVIAPHUM MIKCYTHRYBEKAHM
AHLle QEAK] MBIOTS O, 118 TOBCTH I oMy THK (MoBOTPHXM) (Vibric).
Binswicrs Gaxrepilt € pomTpuxamm. Mosononspue-nomTpsxas.
He posnilies A DKy THKID HASHBAETHCA TARON NOGOMPL X0 ABMILA
(Pseudomonas, Chromatium), & GinonApwe-moiTpHXaabye — amepi-
mpuxansnum (Spirillum). Tlpy nepumpuxanssnomy poamiluessi
(enrepobaxTtepll, SaLMAN) DRIYTHRE PoIMiLLYIOTECR O GOKAX K-
THHMM 800 oo Bl rosepx el
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Binpaspee
Mononooaspse Noairpaxminus
Mononoanpne MoaiTpuxaisue LA vpatas Thie)
MosoTpiramne F—————
Mepwrprasmane
Proteus

Vibro Peeudomones ¢peom coium

Thicapiriilum

LI |

Pue. 5.1. OcHonmi THIN DEFyTAKYBARUA Y& TEOR pyxy Gaxvepin

Spirillum

IRy THKK ARMAIOTE COBO0M0 CHLPANBHO JAKPYHeH] BHTkr. ¥ pla.
unx GaxTepiii BOMM POIPIIHANTECA 38 Toppmsow (12-18 mm), aoe-
uboio (10 20 MKM), B TAKCHK 38 NOBRMHON T8 aMILIITYAMO auTia,
HinTey mEryTHKIS CxA8AL0TLCA 10 coeyHivsoro Suiks paazeai-
ny. Dacrents moe moneryaApey Macy o 40 000, . .

Ba dyuruianu dhaareais YACTO NMOPIBEICIUTE 3 MICIHHOM M’ 830~
BRX TKAHHK (CROpOuYBATEHMK GLakowm). riHil sabeaneuye pyx. Axe
wa Blanisy sin GimsmocTi cropouysansnx Glnkis, pynkiin axex
pos'Azamn a rigponison AT® (rofro anm sabeanedennn pyKY BRKO-
PHCTOBYETBCR eHeprin riaponisy ATQ), Basainsie Tin0 DOBEPTICTE
CH MEBKOIO0 CBOCI Oci 30 PAXYHOK eRepril, WD MeHepYETRCA NpoToNR-
PYNTiHE0 cHAoK. JIKOyTHK CRIBNEETECH 3 TPROX YACTHE: CIIIPRTL-
WOl HHTKH, “Kpoxa™ nobnnay nosepxal kiiruus i Basansmore Tian-
us. Ba monoMoror GAIANBEHOIC TIABLA IDKTYTHE JAKPILIICTRCR

sMaTHYHIR MemGpant Ta KAlTHHKIR cTinl.

’ M‘@mﬁi‘ T nl..'li.D;Iunelen sesrnx Saxrepift noxpuTa sefi-
Kkow xinexicmo {sia 10 go KiNBKOX THERY) AOAMIK TOKKKX OPAMHX
HHTOK 3ABTOBWKY 3-25 Ha Ta 38BAOBKKN B0 12 MIM. AKI HAIHES-
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WibeH GimOpiamu. PiMbpii sycrpivaioTees ¥ Gakreplil, sri MBUTS
i He MAIOTE RKryTHELD. Ogua 3 nepuimx pobiT i3 BUBYEHHSH XiMIYHOID
cxanay imGpii {y Gaxrepiil Escherichia coli) bynaaaiicuesn y 1960 p.
A. BpinTonom. ExcnepHmMenTH noKazaim, 1o Ao ckaany tinmbpiit
BXONATE NEXMUNL — BYTIeB0OAIE RIYBANsH] OLIKA. 3aieIH0 B
ByTACBOAHOL cOpLdiuHOCT] JeKTHEIB icHye KinesKa Tymis QiMEpiil.
Tax, TekTHHH MiMOPil OEpLIOro THIOY € MaHOIOCHELHfIYHHME.
G-himbpidh — cneumdisnmmie 1o N-aucrnarioxoszaminy. B amino-
wuenoTHOMY chUtaal (himBplit nepioro THOY OepeBBKAOTE AHKEpho-
HOEL TR AUATHYH] BMIHOKMOIOTI, ¥ TOM YaC AK CLPHOBMICHL AMIHO-
KMCAOTH OPHCYTHEL ¥ Ciaoeux kKinesocrsax. ¥ cxaaai QivGplansusx
AexTvaie suApneso 1o 40-50 % rigpodobunx eMinokHeaoT (1poain,
A78HIH, BLIIH, AU, i3oneiinug, hesinanarin). Hesparkawun HA
Te o ihiMEpL HePLUnF0 THILY YTBOPIOKITHCS BENHKMO KLILKICTI0 elTepo-
GaKTEpIH, OMIBOKHCAOTHMI CKAnK UMX GLAKIB BETAHOPAEHMIL TLnBKH
g pesnx wrasmis. MOneRynspeEs MACR JCRTHEHIE, 3 AKUX CKIRZA-
wrben thimbpii, cranosnTh 6anaske 16 000-25 000.

Epim thimbpist, kiaitHey OaraTbox GaxTepid MICTATE CTATCBL
niai (F-nun). Ix xe Ginbiue onsici—asox va wkaiteyv. [Tini mooTts
BRIJIHA HOPOMHEIX Brepenysi Binkoerx TpySoyuox sapnosxen 81n 0,0
A0 10 Mkm. 3a no0OMOr0i0 cTaTesMx ninell 4ooBiva KAITHHE OPH-
KPILIEOETBCA A0 3R IHOYOL, VTBOPIOKNH KOB IOTA1LHHHH TYHED, TI0 AKO-
my 8inbysaeTecn nepenaus JHK Bin 1oHOpR 10 PeuHOIEHTE.

Tawxcucn. Taxenew (via 2pey. taxis — poamitienus) BysaoTe
NOIHTHBHHMH 60 HErETHBHHMM, 38J1EKHO BiA pyxy barxTepil 20 fax-
TOP& Y Bifl HbOro. € kifbKA THOIE THKCHCIE.

Xemomakcuc — pyx, AKHHA ayMOBIIOETLCH X1MIYHHMH PEYO-
EMHAMH. 38 3naTHicTIO iHayKyBaTH (TO6TO BHEIHKATH, 3¥MOBII0-
BATH) NOIHTHEHKIT YW MErATHBHMIT XEMOTAKCHMC POIPLIHNIOTE A8l
PN PESOBME! GIMPAKMANTIY — PEYOBHHEH, [0 3y MOBTIOKT CHYTI-
UCHHSA KALTHH Y ALMAHLI BRINOT KOMUeHTpanil cionyKH; peneen-
mu — PEYOBMHH. LUC AYMOBAIOITE CKYUYEHMA KNTHH y ainsuul
HAREKKY0] KOHNeHTpauil. Crij SAsHAYMTH. MO He Bol CoonmyksH,
AKl BHKOPHCTOBYIOTLCH MIKPOOPrAHIAMAEMH AK NOMXHBHI PEUOBH-
HM, € ATPAKTRAHTAMM.

Aepomaxcue — pyx Gaxrepill no (8in) MonexynspHoro Kue-
wio. ¥ pyxamsex Gaktepiit Tun MetaGoutiamy (Repobustit v anaepob-
HHil) MOMHA BMIHEYHTH 38 BEPOTAKCHYHHMM PYXOM 1 CHYIYEHHAM
KAITHE HA NeBEMX BLACTARA A Bla HaKpnBHoro ek, [pi usomy cTpo-
ro apsepobri GakTepll GyaAyTe poamillYBATHCSR B LEHTP! CKA8, BEPO-
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61 — Bins fioro Kpais un 6i1A Gynebauior LoBITpA, hEKYARTATHEHT
aseepobn — Mix aepolamu Ta ausepobamm.

Pomomarcuc — pyx GaxTepiit, ayMoBAEHKil CBITNOBOI eHeD-
rieo, Tag, hororpodnl Bukrepil, sEHM L1H OlepRANHE eHepril Beod-
XifHe cBITAO, B PeayNsTATL GOTOTAKCHCY CKYNUVIOTECA B OCBiTHE-
#OMy micul. AKINO srTpuMeTH B TEMHOTI UPEOBRAT, ¥ AKGMY CYC-
penzin it Chromatium pisHOMIPHO podnogineHs Oif HAxpHE-
HIM CKJOM, 8 UOTiM COPAMYBATH HE HLOTO NpoMiNG CBITAR, TO BaK-
Tepi HBAKCUMYATBCH B ALAsH CBITN0BOL NAAMHM.

Mazrimomaxcie — pyx Gaxvepiit 38 CHNOBMMI JiRisiraE MBT-
siTHOre non el 860 MACHITY, IYMOBACHHI HARBHICTIO B COPLUATE-
HMK FPOHVINR MAZHUNOCOMOX BeNukoi kitskoctl satiaa (0o 0,4 %
cyxol peqOamHH) ¥ PHRNAL epoMarkiTHoro okuey. MarsiTocomu
poantitteni 6118 MICUb UPKHKPINNEHHA JKTYTHKIB.

Tepmomarcuc — pyx Barrepifi, symoanesuii axepenom Tewng.

Bickosumakecuc — pyx DERTEpIN y HANPAMKY 30INBIIEHHA UK
aumxenun 8 AskocTi poosany. Hanpumicnaa, ans culpoxer-uapais-
TiB NIOAKHEY ¥ TBADHE, AKL LEPeMILYIOTECA 40 NOBEPXHI CIH30BMX
0B0/IOHOK, L4 BAACTHEICTE MAC NPHCTOCYBANLHKE xApaxTep. Mexa-
HiaM UBOI0 NPOLECY OUKH LD He BCTAHOBACHHIL

Kancyna 1a cansoprit wap. Kaocyna poamiliesa nopepx wii-
THHHOL cTiHEw. [I MOMEA NOGANNTH LA CHITHOBHM MIKPOCKONOM,
AKLL0 obpoluTy npenapar TAKMMI GapIHMKAME, FK HIFPOIHH, KOH-
O YCPBOHNH | KATANCEKA Tyll, AKL B KAOCYJY HE NPOHHKEKTH.
[pu usomy mMaenmo snx Gr HEFETHENE KOHTPACTYBAKHAT CBITAR KAN-
CyJla BHALIRETLOS HA TeMHOMY (POHI.

Poapiassiore mikpoxancyau sapropwks 0,2 mrv. Mixporan-
CyJiH HPBMAORMI Y CRITIOBOMY MIKPOCKOIL, IX MOKHA DPHABKTH Tiab-
KM iMyHonorivso (sn HAGyxaHE#M TPK aMilyBaHH] i3 cnewndisnn-
MK BHTHTLIOMK). Manporancyas sasroswky Ginsi s 0,2 s 206~
pe EMAMME Y CRITHOBOMY Mikpockoni. Causosull wap as ToBUMBOKX
8 Garato pasie nepeEsilye poamips KairnsH. flaase cobow riaparo-
BuHY B AIKY MHCY, LUD HAKONMYIYETECH HA NOBCPXHL KJAITHHH.

Kancysy Jerko sLIoKpeMeTM si KIITHEE MOXAHIYHO, RAOPHK-
S, UeHTPRYrYBAHBAM 060 BINYNCHHAM ¥ BHRARLL Boausx. Gydep-
HUX 451 CARBKOTYIKHNX DOIUMHIR.

38 xiMiuHMM CKIAZOM KAUCY.TH HOALIAITECH KA

RAACKIU RoiicaxapudMol npupodu, WO CRAALAMIOTECE 3 FOMD-
nonicaxapiaie (nofyaosanl 3 onporo il TORD CAMOrD MOHOCAXADRLY,
HEOpuKiag, y Leuconosloe mesenlerpides — 3 rmokoa, y Gaxre-
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piit pony Klebsielln — 3 ranaktoas) reteponanicaxapmuais {noGy-
noBaul 5 PIIHHK MOHOCAXAPMAHKYX BAVHLIKIE. HANDHKRAL, Y Pseudo-
monas aeruginosa — i3 3RNKINKIB MIIOKO3M, FAIEKTOIM, MEHOIM,
PaMBOIH, TAKOKYPOROBOL KHCIOTH)

HEACKAU, WO CRARDAWMBbER & noainenmudie | nostcaxapu:
dis, saupwestan, y Bacillus megaterium.

Kancysy MOMWUE PE3riAAETH KK MPHCTOCYBATLEE YTHOPUHHA
y canpodithux | naToreHurx BakTepii. YTBOPeHMA KAMCYAR CTH-
MYMIOETECH NPHCYTHICTIO MKHBOL THAHMHK 1A NATOrCHHEX Mikpo-
Gin (nanmuKra cubipin), HARBHICTIO BYIIESOAIE 1 HHILKOK TEMOepa-
TYporo (THdOILE MANIHYKE), HAABHICTIO CAXADOAM (asoTofakTep).
Monicaxapuam Kalcy/M gerruy Gakreplil € AHTHEOHAMM, BOHI 3ART-
i TAKON COPHATH BipyJlesmiocti GaxTepill (Tak, KancyJsIEMl wTa-
Mit [THEEMOKOKIE COPMUMISIOTS MHEBMONLIO y Ginux mMuluei, 8 pexan-
cynbOEEME BTPRYAKOTE 110 JAATHICTE).

Kaneyia yTpUMyCTECH M8 NOBCPXHi KIATHHAOT CTiMKH 38 PaXy-
HOK AK IOMHMX. TAK | KOBANEHTHMX 38" HoKiR.

[Mosicoxapuas, WO yTEOPIOOTh KANCY 1y, REJICHKAT: A0 EKI0-
nonicaxapuais (EMC). ¥ Giorexuonorii MikpoGunx nonicaxapmais
% HAIMBBIOTE KARCYABHUML, & TIOAICAXADHAN, G0 BUALIRIOTECH
B KY/ILTYDANIRHY pLOIMEY, — exJononicaxapudasti.

BAATHICTS A0 CHETE3Y eKJDNonicaxapnais NpuTaMARHA Bara-
ThOM MiKpooprasi — MPeACT N piounx QisionorivEux
i TaxconomiuuKx rpyn. Ciasresyiomeca EITC rpuGamy (Aurechasidi-
um pullulans — nosicaxapuanyny e, Sclerotium rolfail — cxnepo-
raiokau), npbxmxams (Cryptococcus laurentii, Hansenula), Gax-
Tepiamu. Cepen GaKTepiaIbHEX opoayuewtis EIC ¢ dironarorensi
Gawrepii (Xanthomonas campesiris, Peeudomonas, Erwinia), 83ot-
ixcysansul (4zotobacter beljerinchia), meTunorpodprl (Methylocystis
parvus, Methylomonas mucosa ). Cepen EIIC, 8k | cepen KeOcynk-
HHMX OONICAXAPWIIE, € ToMo- TA reteponanicaxapunn. Poplsusiors
TaKos peimpaastl ETTC (CkI84AI0TEEH TLILKH 3 3AMMIUKIE MORO-
caxapuais), kuen ETC (mictaTh SATHLLKH YPOHOBUX, nipouisOrpan-
wol 78 inumx Kuenor), nyaxal ETIC (MicTsTs sannuke aMizouyxpis)

5.1.2, Bygosa i ximivumwf cxnan
KnitHpHUE CTiHOR nporapior

Kindusnil cxaag KATHEEEX CTIHOK MiKpooprakiomis coovar-
Ky NpHBCPTAS YBArY AccAlaumKIB y raayai cHeremaTHic. OcHosow

5.1 Knmenie CTimsse rrizsain L)

ToMy Gynu nasi 0po AKICH] BIAMIHHOCTI ¥ CRAMT RUTHHHHX CTIBOK
Wi eyKaplOTHHMM T8 (IPORAPIOTHHME MIKPOOPraHIIMANH, & TAKON
cepen OpeKapioTis — MiX TPAMIIDSHTHBRIME T8 FPAMBEraTHEHE-
mu Barcrepisna (mafia. 5.1).

Tatauus 5.1
X CKIRA K- crimox amil
o g Mposapiorn {Baxrepil)
- rp weuh | I peaversTunsi

MenTHAOr1KEH = * i
Tefixocss KHCAOTA +

Sinononicexapms L

Jinooporeln *.
Bisox + -
Toalcaxapis + + &

Daplysasus 3a Fpamos. Hupeperiiiosane dapbyaasns Gax-
Tepift resuAHBIOAETOM Gyno 38NPONOHOBAHO Y 1884 p. peTCSKAM
dapuaronoron [LX. Tpaxons. ¥ mikpobiosori aabapsaenis 3a Tpa
MOM E BENTBOI0 TAKCOHOMISHOM0 OIHAK 00, 3 HK 30 KOPEnKOTh iami
eaacTisocti GaxTepid. CyTs MeTORY HOIACAE B TONY, I00 LpA ap-
Bypaumi BaKrepii reHilANBinACTON (kpycTaanloncToM, MEeTHRLO-
nerom) hapba 3 A00M YTEOPEIOTE CHOTYECY. 0 YTPHMYETLCR KAITH-
npam# npy obpobul 1IX cOoMpTOM. Taxi GaxTepil safapsaenl 8 cHELo-
gioneropult komip 11X )Th 2Pa wm .

Bacrepii, siKi 3nebaPRIOOTECA MPH obpobul cMpTOM, HASK-
BAIOTECA ZPOMHEZOMUEHLLML. Ix norin popapBoRyIOTE KOHTPACT-
HOIO (hapoio (dyrcimrom).

¥ 1978 p. IL.E. 'bbouc T8 P.IE. Myppefl sanpononysani
rpaMEeraTHBNI feTHini barTepii leyfakTepil) BRALINTA ¥ siaain
CpagHAIKYTHHX (Gracilicutes), & TPAMOOIMTHELT — ¥ winxin Pipmi-
wyTaHx (Firmicuten). Ase TepRiEn “dipmiryTal”, “rpanuriKyTEi”
GarTepil HE NAKTS WHPOKOND BHKOPHCTEHHA B acpobionori.

fMenmoraikan (ralkonenT, MyxonenTi, wypein). Ocuos-
SHM KOMIOHEHTOM KAITHHEOD cTiuky Gaxrepidl € NENTROOrTIKAR
{rmxonenTH, MyKOOEOTi, Nypeln). MeoTracraikan sRanieno
Tinsiu ¥ npexaplor. BunATKOM © eyBaxTepil, Lo ke MATS KAlTHE-
vioi crinky (rdxonnaave, L-thopan). ra apxebaxTepll — NeAK] MeTANC-
yTBOpIOBANbH] T8 ranoqini (Haolobaeterium, Halococeus). Ian ranse-
4427
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Pinbumx GaxTepift MBABHICTE MILKGL KNITHHHOL CTTHKH 1e 0608 513
KOB&, OCKLILKH BMICT IX KJALTHH € i300CMOTHYHEM 3 HABKOIMLILHIM
CEpeNUBHUIEN.

CreundisHil reTepononivep NemTHADIIIKEN CHIBIAETELA:

13 saaHwKie N-suetuarmoroasminy 78 N-agersamypamonci
KHENOTH, 3"EAHANKK MK coboio [i-1.4-ralkosnaHmmMK 3B Asramy.
N-AUETHArAIOKCIAMIN € NOX] IHOK CIIOYKOK0 IIONOIM, B sidft riapo-
KCHJIBKA FPYIA NDPY QDVIOMY 8TOMI BYLJICH SAMILEHE HH AMIHO-
rpyny. N-SueTsimMypsMoBa KHCIOTE — e edip N-sueTunoimoro-
auminy T8 D-MonoYHOI KHCAOTH (Duc. 5.2);

ia niaMiHOKHCOT, 8 sKMx HaltNBCTIIIC JYCTPINBIGTECH MPJID-
aiamisoniMeninosa kecaoTa, LL gisminotimeninosa Kueaors, niaus,
opuituy, H Th TAKKX 10T 3 ABOMA BMIHONPYOBMH MEE
NPHHIANOBE IWANCHHA LA NpocTupol opradizanl menTHaor-
KaHy. Bouu apbealeuyiris yTROPCHHE HHOX NEIMTHAHMX 38 RaK18 Mi
NENTHOMHMI YTPYIOBAKHAMA B MOJERVJII:

CILOH

m
=]
Q
o

gﬂ H N-suerunramkxosasin

o
=]
2

on H N-BUSTHIANYPEMUAL JATRDTA

HC—CH,
HC-0

CH,- (I‘II coun Moacina xucaoTa
OH

Puc. 5.2 O T Tiscamy!

5.1 M cimm whndO00T BT E 51

3 iHwmx asivoxkenor (D- Te L-anamu, D rnyradinoss Kec-
noTa, L-cepuH, rauHt).

@parMeHT NENTHAONIKAKY NORB3AKD HA puc. 5.3, 3a nonoMo-
OO METHAHMK MICTOYKLE NeTePCLOIMEPH] NENIOrA 28 Azan MUK
c060t0 B MILUKOOOAIBHY MTMETCHKY MONERYIY — mypeinosul miwox
(mypeinosa cimxa).

Mypetiosnil MiLoR BHEOHYE GYERUILIO ONOpROE0 XAPKasa K-
mussol cminxi, 3a GyN0BOKO UEOM0 KAPKATS, 8 TAKOM 338 PMICTOM
1HIIMX peYOBME ¥ EAITHHEL cTiHO) rpaxoospTesni Saxrepil siapia-
HAKTLCA BiA TPAMMETATHEHHX.

4 v
—» N-Aalam —3 N.AaMyp —» N-Aafam —» K-AnMyp —-J

L-Asa L-Axa
| |
DTy DTy
| |
m-flos D-Axa - -Jllm

| |
D-Axa - Jlam D Asa
|
D-T'my
|
LA

h 4 |
I_,. N-AoMyp —= N-Aolso — N-AoMyp —» N-Aalsm —
|
L-Ann
|
D.ray

|

m-Dose

|

D-Anma

Pur. 53 Crpyerypa nemymansaicsmy lle- cwlis

N AuMyp - N anermnypaeoss nwesom: N-Aulmm — N suwreross
sasin; Ada — smmis; Cay — eryrasinoaa secanm: m v sesc-xinxlmo
nisexinons rucxore; W — alsouws

4°4.382
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Kairunna crinsa rpaMposuTearux Gaxrepll. ¥ rpamooau-
TuBuuX BakTepiil wncTKe mypeinosol ciTkn cTasOBMTL 30-70 %
cyxol MacH KaiTHesol criaks (3asTopsky 40 wapia). 3amicTs xe30-
AlaMisoniMennoBol HACNOTH YBCTO MicTHTRCH LL-miaminonimeni-
noBg Kecaora a6o nlaus. ¥ wmmiseiit eringl rpasmoarTrsiux Gax-
Tepifi nonicaxapiny, KO BOEK €, 38" H3aRI MIXK COBUI0 KUBRISHT-
Ho. BuicT mimigie § 6inkis vesueoruit. Y GLaKax waiTHHEKNK CTIHOK
rpanoarTuBumMX Gaxreplit nabip aminokiesoT meHwmi (4-12), aix
¥ FPARHErATHEHKX (MICTHTRCA OPAKTHYHO BC) BMIROKHENOTH, 3 AKHK
crABA8KOTECA GLiIKK).

XapeKTeproio ocolinsicTio rpamnosHTHBEKK GaxTeplft € HoAn-
ulers y wai i el med x xucaom. Tefixoeni KuenoTi —
e NBHIONH, AK] CRAAAM0TECR 3 B—50 sanHukKis ruiuepsuy wx pubi-
TONY, 28" sanuKx Mix cobow GocdaTrrmy MicToUKaMK, ¥ MonexyT
TeRXOCEOL KHCAOTH NONI0/ NOME MICTHTH MOHOCAXADIAK RK 38Mic-
Hura. JeAKl 3 TellXotEMX KMENOT MICTATE EPMTPHTON 4l MHHIT.
MpUnycKAETLCR, WO TERX0CBl KMCAQTH 38’ A3AUWI 3 MypeiuoM Yepes
dochaT 38 THROM AMLLY. ¥ CKIAR] TEHXOEUHN KHCIOT HERICHX FPAM-
noanTHBMKK GalcTeplil MIOTATHCR MHPHL KHOIoTH, #Kl yTeopooTs
edipHi 98" HaKH 3 ritep aa Ix ealno
mebkxoceumu xucaomaxnu. Tefixocsl krcnoth mMicTATECR
B HlTHHAX Y JHAMMMX KimskocTAX. ¥ aeskux Oaicreplit pouu ore-
HORAATS GLTLIIE DOJOBHHE MACH KAITMHEOL Critea.

@yurnll TefiXxoeEHX KHCNOT:

dpocdeTal rpYIH TERXOCHHX KHCAOTC MiCLEM 30" A3YHANHA KETIO-
HiE NArEDO, HeolxinHoro gna GATATHOK CHIMMATHHHHX i duanko-
XiMiuHEX NPoRecis, UWio APOXOAATE HA LMTOILIAGMATHY HIFf MeMBpant;

Tedixocs] kKHenoTH GepyTs YYRCTS ¥ pery/inuil aKkTueHoCT ABTO-
nirvammrx depmenTio;

Byno powazaHO, LU0 IYKPOB) KOMOOHEHTH TefiXOCBHK KHTIOT € U
NOBlAATBHRMK 38 38 ASYBAHES (Aris 3 KUTHHHOK cTinKow. Ao redl-
XOCBA KHCHOTE 3 Byas-RKNX Opiddy BTPASAE TUDROIILIL SAMICHHKH,
70 BaKTepianbHa KTiHEn cToc (haropesutTertHo (arccTiftkoi);

nlnoTeixoes! KieaoTr BepyTh YUACTS B iMyHOIOMHIE poaKulax,

Kalruene cridks rpamuerarusEnx Saxmeplil. ¥ rpaMueraTHs-
Hux Daxrepift MypelHOBE CATKA € OAWOLAPOROID | CTANOBHTE MEH-
we 10 % cyxof macH kalTunHol crikky. Mypeik MicTHTL TLNbEY
aeso-plaxivoniMenidony KecnoTy | He MiCTHTE Nidupy. Y craad
ralTAMEKX cTi%oK rpamperaTHeRKX Gexreplit Tefixocsl RUCTOTH
HE BHHENEHO.

53
o padl-

&

5.1, K CTiecs snepOORrasaIan

¥ ecix rpmm‘rnrﬂ.nﬂﬂx‘ it aBepXy
i1 O MUUKS P =]
bmu;mtmmmmnm Hﬂl:;“ 3nann inn sembpana, mo ol
ascrsen a Guaxis, Pooporinmaia i i i jiw {JITTC) (pusc- 5.4).
3 Mypeiton, OYCEHABRG, KOBANCHTHO wepea aiasiponimenixo-
By KIKCAOTY 38" AIAK] aigorpoTeiny - Boust OpIERTORAL CBOLMI ALTD-
Db EE KIMELAMY HE30BK] | TAKFN YHHOM 3aKPIULIEH] lmow:v
gOMY NOABIAHONY LWAp (2ARARKK mpc-e_bobmﬂ pascmonii). ¥ meo-
My ¥ LUAPI MICTATBCA Wﬂl;];l:lc Ta ;“mupotoﬁuﬂ :mm Kism AINonoal-
in, Fiapoduisal KiHW op 7
mpﬂxonomcuapm — CKARDHL MOMEKYAW 3 MOTERYIRDHOD
ancoi0 Gl sx 10 000. Bouw CHNBLAIOTECA 3 TPROX NRCTHE — .
dy A.mdpa (xop, cepyesunna sona) Ta D eneyugdivnozo Boxosvsd
nasyroza. JIIC Salmonella typhimurium T8 1EWEX exTepobaxTe-
plil pocaimxeui gocuTs DOBHD.

CTimR mmi M
I1pasapys e yax; Tano - .'rn:nN — TARSD-
aantin: NA-N-Aul'no — N anrruarymrssaens; Fas — ratarTom: Tva - reaTo-
38: KO - §-per0-8.0s0RCHORTONORS KNCAOTE: M - wypein; BM 7.--&-“
-;umn-; 1M — MARIMAT YRS nmn -
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Jinid A CKNAARETHCA 8 IOKOIAMI HAMCAXAPIULY. A0 FLIPOKCRNL-
HHX TPYN AKOro eipumMy 38 AIKAME NDHEIKARL MHDH] KHCNOTH
(C,,. C,,» C,,). Lla uactuue monckyny mae rinpodobil sracTHaoCTL.

mMicTHTECA R-cepyesiana 30ha — TPHCaXAPHA, WO CKARLA-
m 2 TPLOX SATHILKIE 2-KeTo-3-fesokeHokTorosol ienora (KI0)
i aruit 38" A3 HMA TRKOX 3 hocthoetanw namisom. [Mani fAnyts osl Mone-
®YNH renTooK i Joenlwne cepyesunna Jora, OUTRHEA CHNBAAETE.
CH 8 POIATYIKEHOND NAHLIO:, WO MICTHTE FAOKOJY, FafaKToay
1 N-auersnrmoxosamiv. 1z 683088 CTPYKTYDH € OAHAKOBO0 Y BCIX
cansmonen. JIo cepuesumruol souu npuasrae O-cneyupivnud Goxo-
oud acuyroz. e 10Br] NAHILOMK, MO CRIALAKTECA 3 OOETOPOBA-
HHX OIPOCAXADUALS, RK1 MOXYTh MICTHTH FRIAKTOYY, MAKCTY, pamM-
HO3Y, AGeKBOTY, QYKO3Y T8 MW M A4 ¥ NOCIinOBHOCTI,
o BAPIoE HLL WITAMY [0 WTAMY.

JITIC sabynu senvione suasenss s bakrepionoriynifl gincsoc-
THOl i posnisuepamm enigenid. Bussunocs, wo s6yaHMKH piavHx
JAXBOPIOBAHE BIAPLAMHIOTECH OfuH Mia oloro O-coeuMdiuHpMy
Sorosmmi JiaHworany, Heanauni slovisboct! B Ix crasii MOXYTE
Gy Brarnenl 18 noNoMOrolo iMyHoAOriuNKX MeToRiE. 38 cepooriv-
HMMM peakuiAMH y posl Salmeneila BANOCH BIALTHTH NOMAS THESA-
sy Buale i wramie. € Tax assni Micuesl PACH CENLMOREN, AKL MOX-
HA LgenTHhiKyBaTH 38 imyHoximivssmp ocoBansoctam. ke vyacro
n8€ M_mnrmuic'n. ECTHHUBMTHE, 0 BLAGY/IOCH J8paaCeHHR XBOPOTD
4K 3BLIKM TosARE OumeposRTHCA eoinemia. Hanpixnan, Moxus
BOTAHOBMTH, oe xaopuft oTpMAB [HherILIo — ¥ MIBASKHO-BMODH-
KAMCEKOMY YH CXiAMo-AIIBTCRROMY perioHi.

Dyl i i Gp BopriLHA MeMBPRHE P -
Tmumx GanTepiit BMkouye He TLNeKW Mexaiuml, 8 i soxansi diaio-
norivsi dyuali. B noosifue i niniamdl tep, wo cxasaaetsen 3 inl-
ny A, x:o;ﬁmapu.ujn i Qoodoaininis sbynonani BLAKH, AKI (TpoHKTY-
10TB LL6H LIBP HACKPIaL: L1 Tp Al Gt TRCHAAOP U
na M u. TloprHy npomyckmoTs uepes Menbpady FLIpOGILAEHRL HHILKO-
MoSeryIApHL peascEHus (10 Moscrynnptol mecw BiMasko 6 000).

Fosuimna MeMDPaNA OPHIATSE 10 MyPeiHOBOTO WADY | 38 H38-
HA 3 HUM Aiconporeisamy. OueBHIBEO. MypelROHMI] WAD © APOHMK-
s pan plasux cnonyic. [TpoMizoK Mix MypPeiMoMm | IesMeTHYHOIO
peMOpAHOIO HEIHBATE REPUNAGIHGMUNH UM RPOCMOPO XA,
¥ usomy MICTATECH hepMenTi, BTomy skcal | geaonivepady {nporei-
HesH, Hykneadn), nepudepifini Gimar | TAK 3eaH1 on'waysansHi Bin-
1H. Octaunl GopyTs yusCTs ¥ ACPCHECOHKE IPARHX CyicTpaTin y uMTo-

BT, Kaihoe CTAWS spO0DNa 31 55

I83MY i € pelen x cureanin. [Tepsniaisara-
1xfl NPOCTIP, CYEHMAHD, BUILPAE DEFRY POIL B OCKOPeryJIALLi.

Hin aisounmy T NEWILKIAIKY. CrpyxTypa KaiTHEIOL CTIEKH
T8 Mypeiny Gyan BcTAHOBAEME ¥ 3u'AOKy 3 BHBYCHER M ALl RI90nKMY
78 pedmainy ua Barrepil. BiukpsTid anrnificaxue Mikpotiono-
rom A. ©ueminres y 1922 p. Aiouns € GaKTePHIHAKAM thepuen-
TOM, 110 MICTHTECA B ACUHONY Oinxy, HOTOBOMY casal. 8 cisosoniil
pianui: JTioownm BUILIMAK TAKOK a6arcrepiin{ E. coli, Streptomyces)
i bakTepiodarin. Tpx il nizousMy HA CYCMEN3io MPaMNcIKTHENHX
Gascrepiit CHOCTOPITa/H WBMAKE I npocsitaenun. Tax, Mlcrococcus
luteus NBYETLCH (POINHHAETHCA) BAXE Y rouueuTpanll 1 mr 8130
upMy a1 . Lnm gioscy walmum Bacillus megaterium neolxin-
HOI0 & KoHucHTPauia 5O i/, 8 MPAMERTATHENL GaxTeptl poIMiE-
HHITECA TLIEKM 38 HARBHOCTL B CyciieHail ENTA.

Jhaousn poIpunas B Mypeinl rhikoananKil 28 HI0K MIXX nep-
KN BYCICILEBHN STONOM N-RieTHAMYPaMOBOL KRCAOTH i weTmep-
THN BYLARLEAHN ATOMOM N-suernarmoxoaaxisy (aup. puc. 5.3). [pa
UHOMY COTCEXAPMNL JIRKLIOTH POSLISTLIOIOTLCH 10 ARCAXBRHANHE
thparsenris, Omie, nisonaM € N-aneTRIMYPaMioason.

Cala 3aauaNKTH, 110 NOBHONY PYyRHYBANHIC GaKTeplansEKX
wnifun MOMEA 38N0GIETH. JDIACHICIONH MI3KE B isoTOMINHOMY SR
caabrorineproniuuomy perdusi (0,1 ~0.2 M caxapoan). ¥ unx ywo-
BAX TIia [I€H0 MSI0UMNY 3 KAITHH YTBOPIOOTECH HeRSBHUARBO WyT-
n#Bi 40 OOMOTHYHHX YMOB OKPYTAl BPOMONAGEME. ¥ rinepromiu-
HEEX T8 10TOMIMENX POILHHAK POTOMAACTE cTABLABM, ¥ rinoTomiy-
HpEx — aonawTsca. [TpoTonacTanH €l HAIKBATH TLABKH TaKi
OKpyral KNITHREN, B AKKK HENAE HIAKHX 3anuuids KNTHKECL CTIE.
Kiy, TOUTO HE MOXHE BHABNTRA HL MYPAMOBOL KMENOTH, i cnewundiu-
WOl AR KITHEHOL CTIHKE alamixonineninosol kucaors. Jlianc il
THHBUL CTIHKKE HE CYIIPOBOIMYETHER TIOPY meraboaiomy.

Kpis misowmmy, € pAa iHWEK dhepscerTin, wo pyRayoTs reypel-
nobufl KapKae, HANDHKIRD, MYPOSRAOLROTHIEIMN.

AnTufioTHI NesiuMalt AiC NEPEBAHO RA rpaMnoasTHEni Gax-
Tepll (DHeBMOROKK T8 cradinoRoKK). B TAXOM HE IeAK: TRPANKETS-
rARH] {TOHOKOKM, MCHIMTOKOKK, enTepoliarTepii), nOHBARONR IX. Ane
Gaxreprusanii il NiAaBIoTRCA TLABKM KEAITHHM, AKl POCTYTE. Km-
THRM, 10 NepebysaTs y CTAHL 0, 24 ITHCR
Hafinixemiuni devones, axrll CcuDCTERIrACTICA ik AEw0 Drsiox-
JHY, — Lie DOABA TAK apasiex L @ 0 pac AKE FTROPIOIOTECA 3 HOPMAS:
Hnx faxrepiansinx walThan y ari meala 0 POCTY
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B fominry T8 wupnny. Mpk usomy prxiasi mamumm ablaeinyioth-
€A B 06’emi B BarsaTo pasis. Frano giaTh nexilpinom ua BULITHHH,
00 POCTYTh, ¥ riCOTOHIYMOMY podumMHi BOHE nonawrsea. B iao- Ta
rineprogivnux poauupax [8/IH4KH NePETEOPIIOTECA HA WAPO-
NOABHL yTeopenwnA, sui HasuBpOTECA LgpopMamnu abo cgepo-
f20cmaamu. Bin nporonaactis pomuy slupiausmoTees THM, Lo s6e-
PITEIOTE SOUTHINKM KAITUMHOT cTimkKy. Mesiunnis nopymye npouee
YTBOpeHHA KNITHEHO! CTIMKH.

5.1.3. Knirweni crivimm eyxapior

KEnitungi crinkm apimais. o cennny KAiTHEERK CTiHOK
IpiAMIB BXOAATE TEPEBAMHO HonicaXapuMan, CTPYRTYDHIMM O~
HHLAMA AKX € rNI0KO38 T8 Matosa, Tax, rmoxay KATHHERX -
HOK X1IB00eKAPCLIKMK ApiNuKin {Saccharomyces cerevisige) cxna-
DAETHCH ia creneTa, B AKOMY 3aMHIWKY FII0Ko3H 3" eannui B-1,6-a8"sa.
Kamp. Bokosi naumorm masors PB-1.3-38"R0km. KinesicTs TOBTORIO-
BAMHX OIMHMLL Y GOKOBMX JIAHLIOPAX MOme NOCATATH CEMM, Kink-
KICTs CTPYMTYPHUX oaMEHDE Y Moflekyni rnokany moxe OyTv Big
HLILKOX JECATKIB 0o KLTbKOX TeRy, Crener iMoo NONCEXAPALY —
MAHAHY, BUALIEHONO 3 KIITHHHEHK CTIHOK XMGONeKAPCERUK apinl-
#AB, MICTHTE IBNHILKH MAHOIH, 3 €ARBHI «-1,6-38"Azkamn. Mauay
MBE BArATO POIranyKens Bl MIHLHHOL CTPYKTYDH, B HUX MAND38 a2’ea-
Hapa a-1,2- 78 ¢-1.3-38"sanamy,

¥ renitiunnx crinkax apisuds Candida albicans crener TRk
CHNBNSETHON 13 SAAMMKIY MAHO3M, 3'EQUaHMX o-1,6-a8"sakamn.
¥ mMonenynsax Mamauin gesimx Hpixckia onrovachp AYCTPINAKTLCA
a- i P-aw’nary (Pichia pastoris). [less vaunmu MiCTAIE hochop.

Kpim romononimepis, v wnitHEHR® CTIHKAX ApixaKis mpu-
CYTHI reTeponoNliMepH, WO CKABAAOTLCH 3 MBHO3M TH FAAAKTCIM,
Lii monicaxapuam kasusaoThca 2 a 1o Kmomananasulpons Tricho
sporon, Torulopsis). ¥ exnani xaiTHHEuX CTinok Apisaxis sran-
TIEHO TAKMK aMisonosicaxapua XiTum.

¥ kaiTrEMUX CTiMKEX ApiLKie MiCTHTRCS Gk, Ix cxnan
1 noxanizanis BerinKax gocrimkend HeaocTaTHLO. Bigomo, oy xaifio-
ReKapehKUX NpiAUuHiB ¥ cxtanl BLoxip NePEsaAaNTs AMKAP6OHDE]
EMIHOKHENOTH. 3 dpaxuift KNTHHUMK CTiHoK neskmx ApiNKie
Gynu eraineni Masay-Girkosi Qpakuil, ¥ axux min Honicexapuan-
Mi A GLnkams icuye ximlvauil as’ azox.
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Kairsnui crisks rpubis. ¥ initununy crissax rpubie ocHos-
uym Aafitome pesiwnm nosicaxapuaom € BMINODOMICAXADIA XiTHH.
CTpyRTypHMMY eneMesTaMY XITHHY € J8MMIIKH N-ANeTHATIIOKo-
samity, s'enuani mix cobaro f-1,4-38" mawamst. XiTHr y crismi os's-
2aHW 3 PeYOBHHAME HeNONICAXAPMAHOL OPHPOH, TOAOBHKM MUEOM,
a BinkaMs TA HEOPTAHINHMMKH CONANE, IHonicaxapuon, 1o MicTaTs
AMIMOLYKPH YK IX TIOXiNHI, BASHBAKTECA Mmyxonoaicaxapu
daxu. KpimxiTuny. y kalrebwiax cTidkax nensex rpebia N.il:'l'ﬁﬂ?-
R AOTO AEABLUETHILOBANE NOX aHe — XiTodak, XiTuu L xiTosas aycTpi-
NAKTHCH TAKOAK Y KAITHHMHX CTIHKAX NpIKIXiG.

Tscrusssm HAHBAKIHBLIIAM DO ICAXADUIOM CTLHKS rpebise nemo-
51038 — OOMIMEP, W cKAsAaeTheH 3 B-1,4-rmoxosn. 1lenoaoaa —
Eaimowmpesiing oprasiuns pevosmsa. Llopoky cuxwaynu_:nﬁ:mn—
ko 10" T uensonoan. ¥ kiTHHEMY CTIMKAX LE/0/038 MiCTHTBER
Y BrCHALL MIKPOPIGPII, KOXHEA 3 AKMX MAC JUBKHHY 10 KLTBHOX
THCAY HAHOMETpIS. o

Flx i B KIITHHAX APIAGDKIE, Y KITHHEMX CTIEXAX TPHGLE Mic-
THTECA DIOKAML TB MBHAHK. TIpH poarnsal KoMOoovesTis KAITHHEOL
CTIHIH FK OZHOD 2 KPUTepiiE AR KIACHIKALT rpulis 38 TAKCOHRMA
BALMX paKrie BySic BHABIEHO, 0 GAMETO 3 HIX B OCHORL GyA0BH MAXOTE

XapaKTepui napy noicaxapsnin, Tax, rpubs, Wo mbmﬁmﬁo
chytridiomycetes. MicTaTs nenonosy T xiTHe, Chytridiomycetes —
xiThH i B-rmoxkay, Zygomycetes — XiTVH i XITO28H. !
Kpinm ByrieBoassx KOMNOMENTIS, ¥ KITUHNUX CTiKEX rpHbls
TprCY THI GLIKK, 100 YTBOPIOKOTE NOMICAXEp-BLAKoul KOMILTOKCH.

5.2. MEMGEPAHH MIKPOBHHX KNTHH

&

5.2.1. Ywran HYHA P

KniTura Gynb-AKOre OprasisMy MicTiTe piosi memGpasu, wmo
POIPIZHAKTECH MOPQUAOIISHY T8 Giyerwionarsto. Beanocepeanso
0in KAiTIHECO CTIHKOIO polMilueH: yumonaaMamuyna membpa-
Ha (nnas Ha 6f nagamaaema).

Lla memGpann noxpeese urTonassmy. ¥ wATTl KALTAEH BOBA
MAE BONMKE GHANCHES, HMHOHYIOUM POk HE TinkKy CTPYKTYPHOTO
mopdosoriviore komnoeeHTa. MemGpans € OCMOTHIHHM an_: €poM
OpragisMy, AKHE PEryJile OCNOTHNEHA THCK BCEpenHHl KAITHHR.
Yopea Menpany 3ACHOCTRCE BHOIPROBUE TPAHCNIOPT MOMUBUKX
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PEUOBMH 13 CCPOAIOEMILA B KNTHHY TA BUXLI i3 Hel UPOAYKTIE ofmi-
uy — meTebonitia. Membpana e micuem, fe BiabyaseThon cuuTes 1en-
KHX KIHTHAHAX CTPYKTYP, J0KPEMH KIITHHHOI CTIHKH Ta KANCYIN.
¥ membpasi nokasiaosanui 1 3 MemOPEHOIO BCOLIMOBAKMI PRA hep-
MenTiB ((hepMeNTH NEPeHECPHEA eNEKTPONIS TR UKHCHOTO thoctdopi-
JUOBEHESA, AKLBeYRADIOT MICTATECH BMiToX0HADLAK, y GakTepiin noka-
NizoBAHL BCepeHHI YK HE HOBEPXH] ILNASMATHYHO] memOBpanu; Kom-
OOHEHTH ENEKTPOH-TPAHCIIOPTHOND NAHIIONE — AWKEIBHOCD JIAHLO-
ra — MICTATBCA Tineky B memBpanex). ¥ mMemBpaHi MiCTHTBCA Becs
hoTocuBTeTMUENA a0apAT Y nypriyposnx Gaxrepii. Llikom moxciu-
BO, 1110 Ha MemOBpaxi nokaniayerses wenTp porciikanil JIHK,

MemEpssn MOKHA BHAINMTH, ARG ULLIBTH 0CMOTHYHOMY
THCKY HPOTOLUIBCTH, OEDMEN] a8 nouoMora nisounmy. MemGpa-
HE GaraTa Ha nitian, ocobaueo Gocdoniniu (mats. 5.2). Maous
y cxnani Besore 8-15 Y cyxol pevoBrEE KAITHHM. MemOpaHy Mic-
TATE 7090 % ycix il numiais,

Tabauyx 52
Creanyy membpan aenxux Garrepifl

e Hulcr, % 8ia cyxol Mocy mesubpas
Micrococcun luleur Tlypoyponi Gaxrepil
JHminn: 28-37 40-50
mefirpanuicl 9 10-20
docdaninian 28 30
Bimw 30 50
Texcoon 15-20 530

B8 cooero 6ynonor0 Membpans Mikpoberx, pocawHEux I 7B8-
PHMHNHX KITHH ayxe noaibui. Lie nae oigcrasy rosopuTs opo yl-
Bepeansuy “caementapsy mMembpony.

KnacHyHOIO, 0AHIEK 3 ICPILEX 1 6 Gyns
modens Jawienni— Jayeona—Pobepmcona (puc. 5.5). Memépa-
HA CKARARETECA 3 MMOABLHHOTO LAY NINLLE, 1O MICTHTECH MiX TOH-
KuMH wapami Glaka. BHyrpinmilk iusp memGpann craasacteen 3 nini-
IiB, ¥ AHHX, AKX BLoMO, € DONAPHAH KiBeilb (riapodinbHuit), agaT-
HUH 10 loniaayil, Ta venonapueH (riapodolbumni), 1140 35 eBoE10 RiMiv-
HOK0 MPH OO0 ABARE #0600 syrnesoasers il neuor. Jlinion s memb-
pani opiEHTOBaHI BYIeBOAHEBHMY KIHLANH OAHH JI0 DAHONG, HOARD-
HHMY KLHIAME — HA3OBHI, TOOTO YTEOMOIOTS noAei iHw urap (Gimone-

52. Meubpanr mMinpoSnne matmn 59
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Fuc. §.5. Moseas membpann [anbensi—Luyco-
na—PobSepTrona.

Ha cxes pusio asa waps ninkais: sogowepos
HEHl KiHueni rpyTI [Kupa kucaoTH) cnpRmosank
OAA [0 OARCI | BOCPLINNY, 8 BOJOPOINMABHE IPyIR —
HB30BH| (cepefiin smrrupe exemu). Noamisni map

xosanl exyru)

RYAApPHEE wap). 3 DoAAPHMME KIHLAMH CTHRYCTBCA MOHOMOME-
KynapHuil wap Beminiasol opuponn. 3nebinsworo e Blaok.
Buoepiue npunylliesss upa Te, (o 8 memGpasi opHoyT 6i-
kR, Gyno BUCNoRNeHO aHrMicbrAME Buearmy [xc®. Manienn ta
X. Oayconom y 1985 p. aas QOACHEHHA HUIBKOrO NOBLPXHEBOrD
HATATY KAITHHEEX membpan. OcKLisky HA MEXI DOALNY MBCAC—
BOAR UOEMHCH BUHHKATH Be/HKH{ OOBEPXHEBUE HATSHE, Ll BueHi
UPHELUTH 10 BUCHOBKY, 110 CiApodobHICTL MiMIHEX KOMIOHEHTIR
UOBMHHE KOMIEHCYBATHCE AKUMCE rLapodiiesnyy biakom. ¥ 1959 p.
1a ocHoBl pobiT amepukancsKoro syesoro I J1. Pobopreoss (38 aono-
MOPOK0 £1EKTPORHOL MIKPOCK O] Byn0 SHABNCHU 184 BIeKTPOHOUILE-
Hyx wapH memGpaH, POAIINCHHX MEHIL WIABHOW ALIAHKoK) Gyas
ooy rinoTeane TepHOL MemOpany. HansaicTs enexs-
POHOLULNLHMX 30BHILOHIX ADiE MemBpany MOACHIOBANACK THM, ILO
3 TiAPOPINBHUMY [HOBEPXHAMH, 110 YTBODIOKTLEA ANILIHHNH MOIE-
Kynamu, 38’ aaaHui 6Lhok. Ane npoTH LIE) MOREnI CBLINMWIH pedy e
THTH ENEKTPOHHO-MIKPOCKOUIYHNEY NOCTLUINERS UPEHBPATIE MOM-
6pan, skl Oyny oepiRaHL METONOM 38MUPOXHYBAHHF-CHOIMMBEHRA:
BHABNIOCK, 110 GLIKOB MOTeRyIH POOMILILYIOTHEA HE TL/BKH HA DOBEPX-
Hi MemBpans, & €1 Taki, 1o oposKaylors [ sackpias. Pidunno-xoza-
una modens cTpyRTYpH Menbpans Gyna aaupoltonosana y 1872 p.
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. Hixoncowom Ta C.JI, Cikrepom (puc. 5.6). Briano 3 uieo Mone-
N, WO UTPHMANS B HALY YAC 3ATANLHE AH3HAMHA, BLAK# moikea
YABHTH AK afcGepra. (o UNABAITE y NiNi uoMy Mopi.

Ivrerpanzeui Gixowx

TMepugepiuun Glaos

Puc. 56, Pla i MOICTR HSBOL
Hixoaconn—Cinrepa.

¥ mopesfiuth Wop MNLIe sanyperi iererpa s Giawn, Mepwe-
Pt Glhkm poamiwess we NOBCPXHL MemOpRHY

MemGpauni 6inku. fenyioms gsa THuW MemGpannmx Ginkis:
iHmezpanbii Th nepugbepiiiyg (aus. puc. 5.6).

Tepuhepiiini Binky Nerko BHMUBAIOTECH 3 MCMGPAHMN M AKH-
MH eTEPreNTamMi 850 HABITE AMCTHIBOBAKOIO BOAOK, BOHY 38'paan]
8 uosepxEero memGpaay. He sizmisy pin nepudepiftum immerpasei
BLnK#H 1 POHMIYIOTE TOBLLY MeMOpani HacKpiss. i UPABK.IO0, iRTEr-
pansi Giaxs nepefyspiors y koMiekei a mmaam. Binks wax HAOX
THILE NOBHHKEL piaHuTHes mix cobowo 3a poamitensam riapogot-
HAX amisoKHCA0THEY 3aamukiB. [osepxus oepadepiingx Girxia
rigpodinsae (wi GlakH posumHHi y Bodi), 8 rinpopobui aminokHe-
JIOTHI 3aNHIUKH 3aHYPeH] Beepensry 61aKoBol rnoGynu. B inrerpans-
Enx 6lnkax rinpodolsi 3aIHILKH NOKANIBOBAK] HA DOBEPXHI, aa6eg.
UPNYIOYH MBKCHMENLHY BIREMOALIO 3 HENOAAPHEM COPANOBHILEM
scepenunl membpany. [pote y nearux iurerpanbusx 6iaKin HOAAPHL
TpYUY TEXK posMilUeHl HA NOBEPXHI | BSAEMOMLIOTE 3 ODONADHHMH
Tpynemy ninlais i 3 neprdeplasvmy Ginkame,

3a Dionozivnumu GERKYAMu MeMOpaHHI GINKH yMOBHG Lo/~
NAKTLCA He Tpu rpyln:

an thep: Ta BKTHBHICTIO;
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coeuHGiYEO I8 H3YIOTE Piadi pavoBMEY, Heobxinw min wai-
THEH, TO6TO Ginky, SKHM LPHTAMBHHA DELEnTOPHH qyERILA (Ginw.
nepmenan);

CTPYKTYPHI, A0 BOHM XIMINHO Maco nocriases . Blaomo, wo
aci souy cnebropeaumyr v Boal 13-0a nagBHOCT] BenuKIX rlapahab-
HEX piranok. He c780pis yMoBH IR YTRODEHHA MILLARX CTPYRTYP
3 ninigeMy — NimoOpoTeLiis.

MemGpausi By Birsuux sy )AIB y I THEEMX resb-
PRHBX MuT0, GLABLIICTE BYTNeBOAHMK SATHILKIE BXOAHTE 00 CKABAY
rrikoaioiie i rikonpoTeisin, B ix cxnanl suasaen) onui f Ti cami
MONDCAXBPMN: TAIBKTOMA, TTIOKR03A, N-alerharmoroaamin, N-ane-
THArLABKTOIRMIN, (BYKOIN, MAHOZA, KCHAO3E.

Jlinine membpen. JIinlin APEACTABAEH] B OCHOBHOMY (ocho
ainidamxu ta saixoninidamu. 3 gooponioiais wafivacriwe y Gaxre-
pif ayc TPEBIOTECA (hochaTHREATNIUSPHH § (PorSTHARIETAROIAMIH.
Docharuamnxoin, hochaTuaAniHoaMT aycTpiumoTsea piawe. Gocdo-
RNy MicTATE ¥ CBOiH Moekyai diociop, 38" nsannrid ApoMa edip-
HHMH 38" #akeMA. Jlo crneny thoctoniniois BXonHTe DAHH CULTLHMEA
HOMIIDHEHT — CAirepWH, 3 5 KWM & e AHAHI edi pHitM 38" saKon Aul sup-
H1 KHCIOTH 3 DOETHM NRHLOIOM, 8 TaKO focdopeMicHa cnoayxs.
HassHicTs ABOX HCIONRPHPX SAIHLIKIE MHPHUX KHCAOT Y CRUTALL
memOpaHHMX CTPYKTYD E IX ¥ApaKTephow ocobansicTio. ¥ Gaxrepi-
ETbHMX KYALTYP TR, y tomy axcai 8 dochoninims, MICTHTS Depe-
BAMHO HACHYOH] MHPHL KMoty (xoua € i sesscuyeni). [prcyTri
B MeMOpAHEX | HHERL KHCIOTH 3 POIrATYMEHHM JRHLIorom (ocoh-
JME0 Y CEPLHH 1 MiKDOHORIE).

BearkaeToen, IO ONHICK 3 O3HAK, AKI BLADISHATE GaxTepi-
ANBHL g sia nininie sy MikpooprasiamMis, € BLICY THICT, CTe-
pHiB y GaxTepiit.

Kpim niniaiis, (o MICTRTS ILLEPHE, ¥ IEAKHX COOTYRAX OPHCYT-
uifl etnenrnikons. Taxi ninlon HasusaioTs CUOSENUMY . ¥ BEAHKKX
KOMueHTpaliax auoneyl nioiaw pyfisyiore Membpane. Ane & nyme
OOMEMOHIK KLIBROCTRX BOMM JHLLIE 3MIRENGTS IX BABCTINBOCT], HANPUK-
SIAL, MLIBMILYIOTE UPOEHKHICTS 117 HEBEHKMY (0His | moreky. Oue-
BHIKO, KAITHHH BHKOPHCTOBYIOTS L0 BnacTHBICTs. TaK. y neploawsnn-
KOro pocTy BoHM IHTencueno CHRTEIYIOTE ookl nimas. Koan picr
CHOBLABHICETBCR, CHHTE AHQILHNX Hulais npHIHHAETRCH.

TaikoAiuLAM € By (IPBOIHNME HOXLUEME NULAIS.

¥ cTpYKTYDPY MeMOpAR BXOARTE TAKOK LOHH NBOBAMCHTHEY
merams. Mepenfisyacrrees, 0 BORH YTEOMGIOTE 3 (ocgoaiiiLanmm
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XENBTHI KOMONEKCH | THM CaMiM HAAawTh MemGpaHi ReoBXinmol
MiLHOCTL 88 paxyHOK Biakwol KOMORKTHOCTL.

5.2.2. MemBpanni yreopenHs y npokapior

¥ pengux Gexreplit MemGpana oxonnioe uxTonnasmy 6ed cxae-
I0K I sarwwis. ToGTo Gea insazinayiil Ane KONW WBMAKICTL pOCTY
LMTOMNBEMATHYHO MeMOpaH Y NepesrIlyE WBNAKICTE POCTY KIITHE-
HOL CTIHKH, Bio6yRaeTscn iHBariHalin memBpans, | BHHNKAIOTS BHYT-
PILIHEOKMTHEEL MeMBPEHH] YTBOPEHHA piaHol CKABIHOCTI.

CpamueraTusyi GaxTepii. ¥ rpaMHeraTHEHUX GaxTepi i memb-
paHEl YTBOPEHHA podsnHyTi caabio i nananTe cobox poamiinesi no
nieputhepll KniTiHu saruny membpanss. veupuraan, v Escherichia
coli Ta Proteus vulgaris (puc. 5.7). BuHaTxoM € nenki rpyity rpaM-
HeraTHEHHY BaxTepiil (a30T(iKcaTOPH, HITPHIKATOPH, METAHOOKHT-

= R ek >

Puc. §5.7. MemGpanni yTeopenus rpamuerarmmuwx (o, @)
I rpamroouTenwx (§) GaxTepii:

1 — Euscherichia eoli; 2 — Proteus vulgaris; 3 — firucells
abortus; 4 - Azotobactersp.; 5— Corynrbucierium diphteriae;
& — Bucillus subtills; 7 — Linteria monocyftogenes; 8- 11 —
thoroTpadinl mypnypasi GakTepli; 12 — dororpodini seaeni Bak-
Tepil

5.2, Mesfipani mapolnms karim: 63

HOBLIBHI 1A doToTpedini GaxTepil), B AKIX MeMOpAEKI YTROpPeHHR
ﬂpr‘amuunum CHEJOBUHILIE.

Tax, y nitprdixyiousnx Gaxrepiit (Nitrobacter, Nitrosomonas,
Nitrosococcus) memGpasHi YTHOPEHHNA € INBCTHHNACTHMH (NBMEAAD-
HHMIT), POSMLIIEHL BOBH KYDKAME 00 nepadepil kaltHis, B uenTpi
860 Glas 0AHOrD 3 HOIIOCIB KIITHRH.

38 OpraHidani€n BHYTPIUHECLHTON THYHOL

METHHOOKHCHIOBENEHR] GakTepil MoaLteHi ue ava THOM. ¥ KAiTHY
nepuozo muny membpetHi YTBOPEHHR MEIOTE (DOPMY 318BJIEHHX
GyneGALIOK, TICHO POIMILLEHITX [apantensno ofaa onwhii. Lle nanmuxo-
wokopa rpyna Saxvepidi (Methylomonas, Methylococcus). ¥ sibpeia-
HHX MCTBHOOKHCHIOBAIBHUX MiKpooprastiamis (Methylosinus, Met-
hylocystis) € cHcTeMB cOAPerEMX MemMBPAH, MO TPOXOARTE 10 BEPH-
hepil KAITHEY TIBPANRNSHO UATOMIAIMATHYHIA MeMEpani — dpy-
zuh mun KnTHA, TIpHOYeKAawOTs, WO y MeTaHoTpOGEEX GakTepii
hyEKILOHLTEHO MeMODARH] YTEOPEHHA € BIANOBLARTEHAME 38 OKHE-
HEHHA METSHY, OCKLIBKH HENPAMHMY QOCNLIGME BCTEHOBIOHO, 100
BOYH BLOINPAKOTE TEBHY DONG ¥ AMXeNsHIA eXTHBROCTE KaiThE. Ane
[pAMHX N0KA318 LLoro Hemac . [[inkom iMosipHo, wo BenuKa nosepx-
ua Unx MeMEIHEIX CTPYKTY D 3abeaneyye HeolX LIHHi PlBCHE AHXATE-
wix 1 ocopHNOBATLEHHX UPOLECIS Y KITITHHAX.
Tu idu ma xp Pupu € AHANOrAME XJODOILIBCTIE
y pocanH i xapaxrepH] Ans oToTpoduuy Baxrepiil. Taxi dorocws-
TeTuynl memGpany apatorivsi 38 GYI0R0K Ta XIMIYHEM CKIBAON
UMTOMNBIMRTHYHIE MemMBpani, a1 MicTaTe mirmenTs, WMo HOrnH-
HAWTE CBITNO (62X TEPIOXNOPOMLAN, KAPOTHHOIAK). A TAKOX KOMLIO-
HEHTH (POTOCH HTETHYHOTD &/IEKT POH-TPEHCIIOPTHOID JIAHLIONE i (poc-
(XOPHNIOBAILHOL CHCTEMH.

IpamnoanTrenl Gaxrepil. ¥ rpanucartneanx Gaxreplil memt-
PAHHL YTBOPCHIR G0Dpe PoaBHEYTI, CHASAHILLE OPrAHL30BAH] L YTRO-
PHOITH BHYTPUUNEOKATTHEH] MeMBDAHKT CTPVETYDH. AKL HAGHBAKTE-
Ca Mesncomamu. Meaocomy sneprie 6ynn onucasi y Bacillus
cereus. 3u MOpGOIOTH IMH 0cOG IHBOCTRMI POSpIHMOTE TAMeTADHL
(rnactHHuncTl), sesnryanpsi (M e dopmy Gyasiawos), TyGyaspui
(rpyOuecti) Mesocomn. Yacto B GaxTepiaisuiil KAUTHHL coocTepira-
HITLCA MCJ0COME 3MiLUBHOTO THUY. Me3ocomMH PoarnazaloTs AK Alian-
KH HPOR#KHEHHA 8 K1TiRy Tpancdopmyssnssoi JIHK, oparxplwnes.
HA misamia, micue cHuTeny exIofepMeHTIR, A TAKOIX AK LHEPTHE YTBO-
POHHS, 11O HHHEKAE 38 BRAAKIIKY MemBpaaxoro maTepiany. lcaye
OPHIYILeHHA, 110 Mesccomt GepyTE y4acTs ¥ KAITIHHONY aoaind.

B — T
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5.2.3. MemBpann eynapior

Mem6pars B eykapior aeareoTs coboo CRIAAHIIY CHCTEMY,
HLK y UpoKapicoris. [ eykapioTrunol v nizwmm XAPAKTEPHHM € Ioain
LHTONIAAMY HE PAR BIAOKPEMICHHX LpocTopis, 1 s KOMRAPMMEN-
MAAiIaYIR YACTKUBU CTROPIOETRCR B Peby nbTATI inBariganii nieame-
THYRCT MeMOGDPEHK 3 yTBOPEHEAM umcTepH 1 Gynsbatox. Ate, kpis
TOrO, B IHTONARGMI eYKAPIOT € cpranenn {miToxomnpii, sapo), axi
3 ycix GoKis oTovenl membpasamy.

Ao MeMGPRHEEX YTBOPaHS CYKADIOT HATEMETE AABIMALIENMT,
Mynaeosema (anepHa membpana, no UTONYE fnpo), AMimoxondpiaay
Ha membpasn (0TouyEe MITOXUHAPIT), CHAOMNASM AT HH PETHKYNVM,
anmapet Poawaxi (mikinocomu), saryoskpra memGparns (puc. 5.8).

Hoepna HeMOpana Nih enexTpoORENM MIKpOCKOUOM BHTAARRE
AK uonsiifsa MemBpPAHA, NPOHKIAKE LopaMy, Ilpo tepmentH, moB"s-
3aHi 3 anepHO MemBPaNOW, BLAOMO MARO, Xoua OpHOYCKBIOTE, 1O
B MemGpanax € keHAanW, ywepes axi MOKYTh UPOHAKATH MONEKYIH
PHK i 6inkin, Beyxapiornysifl kaiTiui A8po € ocHOBHIN, Wie ke ens-
HHM HOCIEM reseTHdHOl Indopmanii. Yactaua Taxoi iEopManii
mictHTeea B JIHK miroxouapiii.

Mitoxouapil BlamMexosasl BT LATOLIBAMH 1BOMA MemMBGpaHaMI.
BryTplwns memBpana VTBOPIGE CHIANKN — KpUCMmU, RKL 30LNLLUYVIOTE
Il aKTHBHY TOBEpPXHID. Buyrpunsn Membpass micrirs KOMIOHEHTH
ENEKTPOH-TPAHCTIOPTIOrO ARKILOrE TR ATP-curmasy (depment, Rxui
Bepe yuscrs y cunresi ATD). BLibtus uacTusn PePMEHTIS LHKITY TPH-
K2PHORUBHX KUCAOT TRKOME MICTHTBCH B MITOXOHIPLAX.

A lusarizaniii nasaMaTHNROI MEMOpaNH YTBOPIOETECH ENADMAGS:
Mamuysui pemuryayx (EP), 3s'naok mizx EP i isimmn OpIBHEsH-
MH ENITHHE He BHACHEHME, ane icuye HeuepepsricTs mix EP, aos-
HUNHBOW, MeMOpat 080 MITOXOHAPI T8 [LABAMBTHYHOW MerMGpaHoK,
Hacrura EP yTBOpice auBHIIHIO Aflleply MeMBpany I TRKHM UnHOM
OTOMYE AAPo. YacTHHA menOpon EP ofcunana myike mMonemsKHME
FpaHynamn — puboconanmi. Le tax apauuii rpanynapuutt EP. Ha pubo-
COMAX JRIACHIETECH CHHTes Ginka. EP Gepe yuacTs tarom 8 YTBO-
penti Oynspbation, o MiCTATECA B KIITHHL.

Beasweersea, wo anapam Tonvdmc ABPAKTEDHUE N5 TBAPHH-
HUX RJITHH, 8 aHAIOriuMi CTPYKTYpH B POCAHHHHY WIITHHAX HAzH-
BAMTLCA dikmuoccomanu. Mikonorn po3rna neoTe anapar Nojasmxi
T8 AiKTHOCOMY K Ofte §i Te came memEpanue YTEOpeHHsA, a cami
TEPMIHN — AK CHHOHiN#, MikpoSionors-apixaosugu CTBEPAKY-
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Puc. 5.8. Cxe et poapia
oV wriTHIN

M — plserocous; K — sipont scroqenia; KCr — wni-
THRES CTiHKa; Mit — niToxorapis: 1 — rpanyns noxidoc-
@eTy: [IM — nanssaTiars MenGpana; Pyd — pyGens, sxall

3a nican Opymnry Lo — 3, EP —
THIRKHA pe ; Hu - mapeaxo

10Th, N6 H APLKAMOBHK KAITHEEX npuey Tl uuenhmomm_u THTA-
MR OPO HAABMICTS y ApincaKis eruuBoro anapatsa Fompx seama-
0TE ARCKYCiiiHuM,

Anapar Foaenwi (aiktsocomu), & Takon EP agﬁeanem
cexpailio pissnx upoAykTis, aokpesa pepmentin. OepMenTH CHM-
TEIYIOTLCR HA UHcerepHax (Gynbfalukax) i HAKOUKUYIOTECR B HHK.
3 uacom Taxa Gynsbalika signineersen, HepeMillYETECH N0 ILA3-
MATHYHOL MemOpaE#, BAMBSETLCA 3 HEHO, LD UbOMY BHIHEBAETECH
Bech BMicT Gy/in6anike nasosri. Lief npouec Mae HEIBY eXI0LUMOS.
64292
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Eraouywroa. [L1n cyRepIOTHYHOL KIITMHE X8DAKTEPHA 3IRTHICTE
TOTIMHATH LAY ¥ HHIJALL DOIYMHEEHK pevosus alo odopmiesnx
THOPABX HACTHH. JArGNLHOBLIOMHM DPHKIRIOM NOTAHHEHHA TBEpP-
AMX 9BCTHHE (a2 04 um ps — NOMANHAHER X iefiKoiurmamMe Kpost
#60 ameBamy. e sinbyBRETLCA NOTTIMHABAY DLIKHX DOXMUBHHX
PENOBHH, TO ILe HBMILE HAIHMBAKTE 7E K 0 4 4 Mo Jo M. O6iaea croco-
GH OOrNPHEHEA GOSAKITHHEONO METepiany 00 €AY 0T 1111 HE3BOK
endoyu mos. [porapiors A0 esA01MTOIY HE 34aTHI. ¥ npoueci nive-
wmTosy Beanocepeao yuscts Gepe uMTonnasMATHY HE MeMBpaHa. Tax,
y ApiFkaiE BOHA MDME AXTHEHO UOIIHHATH HPAMIunY nininis, Gin-
KiBs, BYT/eBOQHIE, M0 POHIKAN B NeprIadMaTeyan i apoeTip. pn
nsomy yraoproerkes Gynefoiuke, nka, BipoTiAHO, DEPEBOCHTE 3AXON-
AeHi HoAHEHL DEYOBMEH U0 UAT00A83MI 10 BAKYOTL.

3neTHICTE EYKEPIOT ABXGIMOEATH TBEPLl YACTONKN. B TOMY
umeni @ seuBl KIITHEY, MaE OVHIAMEHTANGHE Gioiorivyse 2HAYEH-
HA. B eRjoOnTOS] MOMHA POIrNEHYTH NEPeAyMOBH cHO0CHMOiosy
Ta HOro Mexaniss. Cumbics — ue s30cMOBUTiAWE CMIBICHYBRHHEA
OprBHiaMip. SOETHICTL eyKapioTHuREX it HRlyEaTH BHAUCHM-
GloMTIE rOBUPHTE HA KUPHMCTE TEOPLI PO CHMOIOTHUHE NOXOMEHHA
MiTOXOHApifl 1 XAOPOONACTIE.

ExzocumGioTiana ringreas. KiiTuHea] opraseny eysapior Moy
Gararo COLBHOMO 3 MPOKSPIOTHYHMME KaiTHRamu. 3rimo 3 cumbio-
THUROI riNoTesoke, MITOXORAPLT NoX0oNATs Bl Feabapanux sepobaEx
Garrepill, 8 XJ0POTLASCTH (B POCIRHARX KILTAHBX) — Bl waHoGaKTe-
Plil (0AHOKAITHHHITX CHEBLO-3CTCHMX BOAOPOCTR, KL € OpoKapioTama).

5.3. BHYTPIWWHbOKNITHHHI CTPYKTYPH

Puboacomu. PuGocomss € mictien cuateay Ginke. Ha enextpon-
Hux MiKpodoTorpadiAX BOHH MBIOTE BHIIA/ YACTHHOK, LU0 JIEMATE
y uvronnesmi. Pubocomn Gakrepii mawrs poamipn 16 x 18 um.
Mpedawano B0-B5 % sciel banrepiainnol PHE mictnrses o pubo-
comax. CxnanawTeCs ainka (35-40 ' ) e PHK (6065 4 ). Ockine-
KH inTarTRl (11111, RespyiiHosani) pubocomn GarTepist nps yneTRa-
nenTpHdiyrysanni ociasoTe iz weKaKieTo Gnuzexo 70 oaueRLs
Ceepbepra (S), ix b T0S-pub . Urronnasmariyni
prtiocomu eykapioT Giaewi — BOS. 3 miToxoraplit eyxapior (panpax-
naf, 3 MiToXOHAPiH ApDXAKIB) MOMWHA THKOM BEMILNHTH pHOOcomE,
AKI 38 po3mMipEME cxoi HA 6K TepIATEHI.

5.3, Brayrptwmponmresed CTRYyRTY DY [}

Baxrepiatbia 708-prbocoma CRARIAETHC 3 ABOX CyBOAMHMIL —
308- T8 508-cyGommunl (pue. 5.9). BakrepiansHa KNITHHA MICTHT b
Bia 5000 no 50 000 pubocom. Ix kimsxicrs TMM BLanwa, sHM mamng-
wie pocre Kaitene, I gne sxTRBEOrO CHETE3y Ginke HA EXeKTPOH-
Hux MIKpohoTorpadinx Moxua 6aHTH OpaBHILH] NEHILIOXMKN PEGO-
com. Lle pubocomMu, BEHHIBHI, AK HAMUCTO, HA ABHIIOTY METPIMHOL
PHE; ix usausawte noAiputoconasmu abo noricomasu,

Pisanus mix pubocomame Garzepifl (708)  eyrapior (BOS)
MBE BHPILIANBHE JHAYEHHA As Goporebe 2 indexulinume xsopa-
Gamu. Heski aHTHHLOTHER YACTKUBO YH TUBHICTIO MPHTHINYHOTE CHE-
rea binka. axni sinbysacTeca Ha T08-prbocomMax, i He HOpywyHITS
tveruin BOS-pubocom.

Baryoni. Nascel saxyoi (aeporomu) xupakTepEi 1A BOTHIX
Gakrepifl, ocofinHao nypuyposHK i 3eneHHX CipKOGAKTEpL, MOWIKEH-
uis Mynis, okpeMyux rpyHToBMx GakTepill. [a308i BARYONI cRARsE-
OTHCA 3 Ta30Bux GynsbaluokK, poamilieHHX BAPAISABHEME PRIANH.
YTBODHHMY CTIAIRHHKONONGRY crpykTypy. eaosi 6ynebaumy —

20 mx
i

58 PHK
(120 yyracoTHain)

Lsod SSPHE
2385 PHK {1300 s raciln)
{3000 nywacornain)

®
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.:'gn;.-.. A 'zl n.
e LI
p?lgﬁ)mmull E'IL:L PpubocoMHNAT BiToK

Puc. 58. Crexn Oyrosn Baxreplassuo] peliocosn
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Le NOposKEMET] LMALHApH, OTONEeHI ONHOLUAPOBOK) GLAKOBUK MemO-
paHowp. ¥ will 6lnxkosin membpani riapodobHl AMIHOKHCIOTH OoBep-
HyTi BeepeaAnHy LniEAPs, A riapodirsni — #esosni. Taxe possn-
1eHHA EMIHOKHCROT NEPEmKOAMAE IPOHUK HEHHIO Boau 8 Gynubaur-
xy. Iluningpy asoorneni rasom, CKJIBN AKOTD € AHATONINHIM CKAR-
Iy TA3Y HEBKOJHIUMBLOTO CEPeoBHma. AeporoMil € PErYNATORAME
naasydocTi Gaxrepifl. Borr pawrs momausicts Gaxrepinm, nwi
He MAIOTH IKCYTHKIN, 301HCHIBATH BePTHIANLENTA PYX ¥ BOnORMEX
1 KANLiNApAX rpyuTy i TRRAM YHHOM Safimars HafBUrlIHiLe nono-
JEHHA BLIHOCHO IKepenn CBITAA, KOHUEHTPELIl POIIHHEHONO KHEC-
HIO 1 DOMKHBEEX peynsEH, To0TO rAs0Bl BAKYOIl ¥ GaxTepill maworh
LpHCTOCYBANBHE SHAYCHHHA.
1loA0 eyKapiOTHHX KAITHE, TO BOHM MICTRTE BeAHKY £aKy
0Ab. OTOUENY OHOILEPOROIS memGpanoto. [i yrkmil Touse He scTa-
Hopseni. Ioxasano, wo 8 uid MICTATECR CiAponiTHuE depnelTy,
uonioctaT, Nilay, HEILKOMOIeKY IApE] KaiTHHE] IHTepMesin-
TH T8 iou# Metania. Amosipro. o BaKkyons € peaepsyapom ans abe-
pirana noMEBHIK peuosiH | rigponiTHanEx dreprenTis.
KapGoxcucomu. LLi cTpyKTYpH BiAREH] B KIITHMAX Lianobar-
Tepiit, aeakux nypayposnx Gaxrepi, BiTpmpirxywounx GexTepii.
BoHK ABAAIOTH COBOI0 HOTHPH- MM LUISCTHIPAHKI BRIIOYCHHA HiaMeT-
pom a0 500 um. oTouenl onwc GLIKROBOKO Gpasoto, Mic-
TATH PepMenTH MiKealil BYCneKHCA0ro rady B uukii Kenssina.
Maruitocomu. Baasneni B KaiTuRax Gaxrepil, AKUM NpHTE-
mesnuil MaraiTotercue. Lle uactinkn Fe,0,, oToueni MeMEpPREOIO,
piaHi 38 hopMoo, KLEKICTIO I XBPEKTEPOM POIMILUEHHA B KAITHHI.
Boanacai peuosEnM. ¥ Gerars0x MIKPOODraHi3MiB ¥ NCHHHX
YMOBAX CEpenobHLLe BLIKIBAAIOTLCA PENOBMHM, AKI MOMHRA POITNA-
JIETH AK 3A0ACHI — nonicaxapudu. Xupi, noaigocdamu Ta cipra.
L) pENOBHHYH HEKOORYYIOTECA, AKLLO B DOXKHBHOMY CePefOHMI Mic-
TATLCA mesKi BHXLAH] CIOMYKA, e pa3oM 3 TM picT MIKpOOpraHiaMie
obMemeHit Nt B3R HeMorauil 13-38 GPAKY OKPEMHX KOMOOUHEH-
7iB MMBIeHEA u NpHCyTHOCT) iuribiTopis. Samacul pevoBuil Mic-
TATECA B KJIITHHI B ocooTHuHO inepTuifl Gopai — BoHy HepodumEl
y pof). ByMoBaX, CODUATIMBHX 15 POCTY, KOAH B UHX JANECHIX Pevo-
BUMAX BUHAKEE LOTpeSa, BOMH JHOBY 381yUAIOTECH 10 MeTaboalaMy.
SauacEl noAlcaxapuny, sedTpanLHi KHPH. O0A-B-riapoKeHMacnR-
HA KHCROTA MoKy Ts by TR fxepenndE BYTIEiUo i cHEpril, TomMy 34 sli-
cyTHOCT] 30BHIIHIX BXKePen CHEPril BOMH MOMKYTh HDOSOBMHTH Tep-
min iCHyBaHHS KNITHEH, 8 Y CHOPOYTEODIOBATEHHX BUIS CTBOPHTH
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53. Buyrpussecsion] CIPYRTYP
yMOEKM LA YTROPCHHA CIIOP HEBITh 98 BLICYTHOCTL eMIOTEHEHX cyb-
crparis. Monihoodats MoyTs ByTh pelepsim nacepenom oco-
Py, & ipKa — noTeil ARNK AOACPOM ENEKTPOMLE. .
¥ peaxHEX mjnpnopmmamisaamnmmnxmwmo\ peaxull
3 posunBod JIOro0 BASETECH ineHTHRIKYRATH KPOAMAIE chﬂ_e
anfapenenss)abo Flkores (xopsrinene :uﬁnpn_nmuu)l.a%nmu noni-
caxaprin, HA BUIMIEY gif DoNiCAXAPVAIE KIiTHHMOL CTIHKH, ;.-n:no-
DIGIOTLCA 3 CL-TSEORO3H, MONEKYNK FIIOKOaM 3'EHas] 1.4-a-38"s3-
gamy. BaBIAKH (38 HAKAM ONIrAOKO3H] NAHILIOTH HEe BETAMAYTL
B OBAMKY, 8 IBKPYTaHI ranmTonuAiGH0. Kpoxmaneroribus cnony-
Ka zpargnbosa € cuenndiunan JANACHOK) DEYOBHHON ¥ ﬁamv_pm
pory Clostridium. Tnixores (TBADHHHHE KPOXMEATL) CXOMHIE HABNLIO-
NEKTHE, Ane Horo NEHIOUY 1ne Ginkm pom‘a.nymeuil(:m PaxyHOK
yreopennn 1,6-ap"AsKis). ¥ Baxreplil ralkores 3yf:1'pma.:mu uaC-
Tiwme, Hi% KpoKMAL. Bil TRKOM BHABACHUA Y ApikARS | rpalis.

¥ giTHHEX MiKDOOPTAHIAMIE YACTO SYCTRINAKWTLLR rpRHYH TR
wpamasmy nupy. Ix moxsa thapbyaaTy AinodinsMy GApREHIAMH —
cynstom [Il T2 CYNAHOM HOPHHM, DIPIT LLOMY BOH} CTRIOTE BHAKMIDLY
yepea mixpockon. Bea 3abaj IX MOWHE T epes MIKPO-
CHOT 3ABAAKY TOMY, L0 BOHH CHIBHO JATOMILIOK0TE CEITAC.

Cpesyan Gararsox GaKTepil CIUTANAKTECH 3 nem-f-zidporcu
macasner rucaomu. Ile noniedip, wo MicTHTE Bnuasko 60 sanmm-
kis f-riapoxcubyTHpaTY- Yncice wicl pesoausd 3 cyxid Blomaci
moae gocaraTy BO Y. Tloni-P-rinPOKCHMACIARY KMCIOTY y'lrnupn
woth BepobHl GakTepil, 8 TAROK wanobakTepii 1a -usepcﬁu doTo-
rpodui GaxTepil. ¥TROPEHHA nﬂni-ﬂ-rinpoxcuuac.mnm KRCIOTH
cnocTepiraeTEC ¥ aepofia B ysoBax Gpaxy KHCHIO. .

Heampansni xupu (TpHCnitePHAN) B OCOBNHBO0 BETHICHX KLIb-
KOoCTHX BIARNAAAIOTECH ¥ BAKYOILAX ApineaKie i rpubis. Bocxu
(cranar edipy HHPHEX RHCAOT ictmpris 3 ACBCHM AAHILIOTOM) mu
neHi y MikobarTepifl (MOXYTE MICTUTH 10 40 % mockis), HOKAPALR
T8 8K ris. BmicT HHpis BHIHAYACTHCA CKABION
HOMUBHOTO CepeloBHILA (BHEOKHM cnipsiasomennsn C/N), bl
MUPH MOKYTh By TH axgineni fenocepenntd 3 x._nl-ruu. )

TpuGa, apiwni, Garato Gaxtepifl i 3eneHl -oaopo,:n JnaTHL
HAKONUYYRATH (POCHOPHY KMCIOTY ¥ BHAARL rp!l{?'{l noaidochary-
Taxi rpanyns gnepnie Oy s oumcaui y Gaxrepid Spirillum volurans.
TomMy X wacTo OTE BONKOT TpaHYIaMI {monwoTHRON).

¥ GaraTsox Gaxrepifi, AKI OKMCHIODOTE cynsdin oo cymspary.
clpka THMUECORO AGEPITAETECA Y BRIALL KYJISOH, 100 CRAREO JANOM-
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moTe cattno. Hinsriers Cipki, AKA MOME HAKOUMYNTHCD, 3a16-
HCHTh BiA BMICTY CIPKOBOAMIO B HNBKC My 11z aa Big-
CyTHOCT] CIPROBOIHIO CIPKA OKHCHIETELA A0 cynsdaty. Jlasa aepob-
HEX ciproBsx BaxTepii clpKa € nxepenom eucpril, 8 A5 aHsepob-
Aux goToTpodHMx aypaypoBkx GaxTepli — noHOpoM eNeKTPoMiA.

Hyraeoin. [IMTAHHA UPO HARDHICTS AUPE Y GakTepii 6yno awc-
KycifiHum yapoposx GaraTeox aecaTniTe. Mani poamipy KAITHH.
HOZOCKOHATICTE METOILE NOCHLAKEHHA YTPYAHKSLNO0 BAABICHHA
ANEPHHX CTPYKTYp y Gakrepiil, xoua we 6yno CYMH1BIA 100 HAAB-
HOCTI y HHX CUBIKOPOrQ AUBPATE, OCKLNBKY NPH PO3MHOMEHEL Kai-
THHE oaroro BHay GEKTEpLi NABANM HALLAAKIA TOFO CAMOTO BHAY.
Cyuacui eAEKTPORHO-MIKPOCKOMI Ykl 18 repeTruHl RoCHLIKEHHR
[ANL 3MOry BCTAHOAWTH. IO Brxvepii MAIOTL CTPYRTYPH. BHAIG
riusi Anpam KALTVH eYKAPIOT, Ane BLIpiaHATRCA Bl HEX panom
ocobnuBocTed:

1) appa GaKTepif He WMAWTH BOEPHOL obonouxH (MemGpaun),
i [IHK nepetysac B GeanocepeanEOMy KOHTAKTI 3 UHTOMIRIMOIO;

2) BlACYTHIN 1041 BB XPOMOCOMH, i rpTHe [JHK sease cofoo
AHANOT XPOMOCOME BYKADIOT i HAAHBAETECH faxmepianoHon
xpompcoxnon (B KITHH MOKE Gyt KinbKa O Koniitk

3} pincyTHiil Mefioa i miTos.

¥ an’saKy 3 MM RASPHKE ADAPAT GaxTeplii HA3HEAIOTE 04 K-
meplaacnum rdpox abo 1y waeoidox. BeraBOBAEHO, W0
BakTepia/bHR XPOMOCOMA MAE QOpMY SBMEHYTOTD winpila. e riraur-
chka monexyna [JHE 3 MONDKYyNAPHOKD MACOH 10° panston. Bona
MeE plaKy nOBXKHHY Y PIOHHX Gaxreplii: y mironaasm — 0,25, y LiAHO-
Garrepiil — 1o 3 MM, ¥ KAlTHHEX [TPOKAPIOT MOME By TH KLIBKA HYK-
neciip i Kinnka Kol xpomucoms {y Bacltlus subtilis — Bin 2 no
9 XpoMoeoM Y KLIBKOX HYKIeoLa8X, yAzotobacter ounelandli — Ganasb-
xo 40 xpomMotoM B OIHOMY HyKIe0L)-

Xpomocomu Gawrepidl — ue BUCOKOYTIOPAAKORAHI CTPYKTYPH
nBOX THOIE: 38 A34H] 3 eeMeHTAMH oBoAORKH Th BLnbM] 3 Roediicu-
ThMi CERMMERTALIT sianosinke 3200-T000S 18 160020008, IHK
¥ LMX CTPYKTYPax iepebysae B cyuepenipanizosAHOMY CTAHI i yTBO:
proc 20-140 ueresis, 3°CAHARRX 3 WNBHOK HEHTPATEHOI0 O1AAH-
Kow, Aka crnsaaeTsex 3 PHEK 1 € aianosinaisHo0 38 DiATPUMAHESR
koMuaKTHOI hopmu (puc. 5.10). Xpomocoma BakTepiit asER(IY 38" AIA-
HA 3 membpeHOIo (KLIBKICTR Micits 38’ Raxy Mowe pocareri 20 1 Gias-
we) Gez I o 13 hiunmumi mMembp Gitkame abo
uepea prbocoMu, 38'AIRNI 3 MeMOPEHOK).

5.4 Enpocnops 1A opin cnoeoo i Bextapri 7t

Pue. 5.10. Moeas opramansdi #ywieoiTy (0 Ta Gyi0ms xomoaxr-
noi xpomocoms Escherschia coli (0)

1 — neras xposocosn: X — PHE, wo 3'eamye netal; opi — ToSKA
origin na xpoxocomt Bartepil: p - PROCCONM; 48 — JORMIERA MewD-
para; M - MypeiH; UM — WHTORIRIMATHHE menbpana

Ha siaminy BlI eyKEPIOT, ¥ NIPORANICT HE CUOCTePINBETLOA CYT-
TeAIX 3MIH Y CTAHL HyKseolly B nPOLEec] KAITHHHOIO LMY, 38 BHEAT-
Ko Aloro yiiALHCHER NOPen CUOPCYTBOPCHELAN. ¥ Baxrepisasniit
wmiuni cautea IHE pinGynacrbea Geanepepsso i nprbnkaso 1-3 %
cyxof MOCH KALTHHIE DPIIALAE Ha IHE.

5.4. EHAOCNOPH TA THWI ©OPMH CNOKOK
¥ GAKTEPIH

o yTeOpeHHA CIIOP ANATHE JIHILE ROBEIHKA rpvna Saxrepif.
Benyike JHENEHNSA COOP OB A38HO 31X TepmocTifikieTo. ¥ Tol usc,
aw maibee ses pewnts Gaxrepidl, 5 TBKOXK BETETATHEHI KMITHHE CNOPO-
YTBOPIOBATBHIX BILLB THEYTE IDH 80C (mneprrypanmcpuanw’ﬂ
wepea 10 x8. TEPMOPEIMCTEHTMI CHOPH BATPHMYKIOTE Kuir Arinma
EPOAOBAH KINBKOX FofH. TpyaoMicTKs T8 AOPOrs TEXHIKE CTEDH-
FARTTTRE p A) puIp Ha AHMIPHES ciop. 3 iBwo-
roBGony, mupeaumummcmpemplqmw norcnmeTo BuBip-
KoBoro AG0IEMEHHR KYALTYD mopowsapmmhuuxq;opn. Ipyut um
1w rfl MoTeplan (Mya, ciHO, poAAY POrplBsOTE YOPOLOEN 10 xm




12 3. BYROBA MIKPOSHOI RAUTHHM

opi B0 'C. Taka onepeuin NpHaBonHTs 40 3arubesi BETeTATHEHHX
KAITHH, | TiNbKM TePMOPEIHETEHTHI ¢OODY SRABIIANTECH MHTTE-
3ABTHHMM | HPOPOCTAITE Y BLANIOBLIHOMY LOMHBHOMY CEPENCHHILL.

5.4.1. Xapaxrepwcrina
cnopoyreoprossnssKx Bakrepis

CaopoyTeopiosansui Bakrepli, 38 OAMMM BHHATKOM, HANEXATE
RO nETHUConoMGHEY rpaMuoanTHENUX Gaxrepiit. MpaMueraTusivy
CHOpOYTEOPOBATLH MK BakTepiamy € npencTasHnky poay Desulfoto
macutum. Onscano nousa 10 ponis GaxTepifl, AKI YyTBOPIOIOT eHIO:
CHOpH, BANPHUKNAN, Bacillus, Clostridium, Desulfoternaculum, Sporo-
lactebacillus, Oscillospora T ik, Bimsniicrs ia wux Garxrepiit € pyam-
BUMH JABIAKH UEPATPHXANLHO poamiedmm axrymiram. Baxrepil,
AKi nanexaTs no poay Beelllus, € crpornmu pepobamy abo BaxyaeTa-
THEHUME nesepoliamu. Poau Clostridium i Desulfotomaculum ofen-
UYIOTh 8Haepobui Gaxtepil, aapTHi no yTBOpesixA cnap. Khocrpuaii oaep-
HYWTh €HEpPrik 3a paxyuoKk Op suan Desulfo lum —
HULSEXOM BHBEDOSHOMO X avHn. Sporolactobactlis HATEHITTS 10 MONCHHO-
kuenux Baxrepiit. Sporosarcing Mae eepirusi KIiTHHE, Ane 38 cBol-
i QidioNOriNHUME OIHARAME HEEAMTS 1o Batiwn.

XapaxTepHOIO 0CODIHBICTIO COOPOYTROPIOBANLEYX Garrepiil
€ Buaskiil emict L (ryanis + oerosis) y ITHEK skalres. Tek, y kioct-
puaift JHK mictors sin 22 no 27 % I

Cnopwy pianyx sunis Gaxrepifi poapisasoThes as HOpPMOIS, pod-
MIpOM, ITONoMeHHEM y KAITHE] (puc, 5.11). 3a hopMoio BUHK MONYTE
Byt Kpyrnum, opasEEMH. [loeepxus cnop OyBAe rasneHLKOO,
XBHJACTOIO, ocTenmoaibnoio 7a 14, Cnops mosxyTe aailMaTh meKe uojo-
MEeHHR B KITHHI:

1) Bayurspre, KON CLOPE NOKATAYETLCA B KNITHHI TEHTPATE-
HO, eKCUOHTPANLHO Y8 TepMiHANERO, 1 PH ULOMY K/ITHHA He 3M1-
H1oe caoei hopmu. Taxi xniTian HRausaw0Ts Ganunemu (Bacillus);

2) xaocmpudia sene, kony upH (GopMyssHHE cnopu kaiTHHA
aminee cBoo Qopmy., Haby M BULAAAY Y 4§ BEpeTeHA.
Taki kaiTHHK HEaMBaTL KAcCTpMALArME (Clostridlum, vin zpey. clos-
ter — mepeTeHo);

3) naexmpudiarbie, KOMH CHOPA NOKATIZYETLCH TEPMiHA -
Ho, ¥ Micyl Tl poaviueHus KATHHA POSHPIOETECR | Habynse hop-
MH PAKCTKH.

5.4, Engocrops Ta Gopsm cowom i Bareai n

1

Puc. 5.11. Foasdineswes enop y scairani (o) ¢ nosepxxa cnop (6k

1 — Bacillus megaterium; 2 — B. thuringiensis; 8 — Clostridiam
polymyxa; 4 — C. butyricum: 5 — C. tetanl; 6 — ocrenoiGun; 7 —
3 noNiroRLALHWMK oryaocTaK: § — casneusks; 8o [0 — xen-
ancra; 11 — ocTesonifss y sosilecTiop axTRACMIGETIS

Kroctpuaiaasamil i rLTeRTpralsbei i Tin POIMILIICHHA COOP
anacTHE B conosHoMy Buaan pony Clostridium i Hepinko oasoyac-
HO 3yCTPIYAIOTLECA B KY/IBTYPI OO0 BHAY.

Busnsnensnn eniocnop. Mps mikp MHOMY _nnul
CROpH BUNHMI 3ABAAKH CBOCMY BHCCKOMY OUKAIRHKOBI 30/10MNEHHA
epiTas — TAKOMY CaMOMY, RKY 3HEIBOAREHOTO GLIKA. l]:e BKAIVE HA TE,
L0 B CIIOPaX BEAHKA kinpxicTs GaraToro GLIKOM METEDIAAY CROHLSRT-
poBaua B manomy 05"emi, Cropa MicTHTL Mafixe B CYXY PeYOBIHY
MATEPHHECHKO] )IITHEE, BAe 3a/inae B 10 paale mesunil o en. Veoyn-
RIRHHX BHIRIKAX BUABUTH B KATTHHAX ICTUHHI EMAOCIODH MOMNHA
28 poNoMorolo crewiansEore dapbysanna. FWo npenapet Gakre-
pilt, Gikcosaumi HArpiaaMBEaM, opokMnATUTH 3 KAPSONOBHM pod-
wuHOM (DYKCHHY. TO CIIOpH MILHO 38'R3YI0T fapauuK } He aueGaps-
OKOTECA HABITE HpK 06pobiLi etancaoM it 1M OUTIB0IO KNCACTOI
(B yMOBEX, KOAH PeLUTA BMICTY KAITHHM CTSE Beataparoio).




5. BYAOBA MIKPOBHOT KNTHEH
5.4.2. Cnopoyr (i in)

P (cnopy

Cnopw yreopootsen seepennsi GakTepianssol writran. [ei
UPOLEC {IOUMMACTECH 3 HAKOTIHYENHS BLIKOBOrO MATEpiany, ToMy
TIOKBIHHK SHI0MIEHHS ¥ MICLL] yTBOPe s caopy abinbiuyeTsen. Mpy
UsOoMy BlABYBRACTRCA CTIOKHBANHA 3UNACHYK pevoans (toni-B-riapo-
KCHMACARHOI KHCOOTH y 8epobis i nonicaxapuain y anaepobis). ¥upo-
ZIOBXK HepLikX § 0 CHOPOYTROPEHER JHAYEHA wACTHHA BLiKin mare-
PHHCBKOI KITITHHM PO3KNAASETHCH. TlpH ukoMy yTROpIOETRCH cOews-
iuma [UIA crIop peysniEs — dunixoninoea wucnoma, nxa ne 3YCTPi-
HBETHCA ¥ BErCTATHBEUX KnilTurax. ¥ xoni CHHETE3Y AMNIKOIIHOBOD
KHENOTH rinbyBaeTes normniaaus 06is KANhILII0; OYeBKIHO, B api-
UK COOPUX LU# KHCAOTA MICTUTRECH ¥ BHCARAI XENATY 3 KAnbliiem
imMexe cTenosusH 10-15 Y, Cy%xol peqosuuM cuop. Janikoninosa
KHCIIOTA MICTHILCA TLIRKH B TCPMODEINCTENTHHX cnopax.
CoopoyTeopetn € oAHuM 3 HEACKAIRILNX npollecis o pes-
uianii Garxrepiaabuol KmiTiny. Bono UOMITHBETBCA 3 ocobnuBorg
HEepiBHOMIpHOCD toalny kaltwan (puc. 5.12).
¥ peaynwrati inparigsuii LUHTOMLIASMBTHYHOL MemBpany uaoi-
HH NPOTOILIBCTH BIAZLTRETLOR B MATEPUHCHKON KINITHHY. Lei nporo-
FLIBCT MICTHTE YBCTHHY AnCpHoro METCPIANY — OAHK renom. Yrso-
PCHEA KMITHHHOI CTiHIG Misk 0BoMa NPOTONNIACTAMH (RK 38 38HYB-
HOPO nUAiny KTTHHK) He BlaByBaeTben. 3amicts ULOID TPOTOILIACT

Puc. 5.12. Conpoyreopensn | 6ynosa aplaoi cropn:
A. B — wpouece slagiaennn oportonancTa cnopi; B, . [T — yroopen

HA nepencnopm: £ — aplan cnopa; | — awrornaawe; £ NABIMATHNHE
senlipann; 3 — malrimss crinkn sapoanesa KAiTHHM; 4 — Kopa ciops:
5,6 - nL TPiliata | 7—

5.4, Enpocnops 1a Bopsn cnoioo y Baxrepsk 5

MAfiByYTHLOI COOPH OTOUYETHCR, Mosli 06pocTat, mAAIMAaTHIHOK Menb-
PAHOX MATEPHHCBKOL KNlTHEH. B peaymTeTi Haskpyry npotonsacTa
i TheA B IL THYHI MEMGPAHM | KOXKHA 3 B Gepe y4ACTE
; cuuTeal cTink cnops. MemOpass [IpoTOILA&CTA CUOPH CHHTE3YE
Hazoeui BLI cebe CTIHKY 3aPOAKOBOL KNITHHH, B MeMBpaNA, RKA DUXO-
AWTH BLT MATEPMMCBKOL KJITHMI, CHMHTE3YE BCEPEAHHY KODY CHODH
(uopmenc). KopText CHABN8ETHCR 3 ﬁammunpum OenTHADTINS-
HOBOCO OCTORA, AKMI BiADIAHACTHCA Bl KBPKACA CTIHOK BErETATHE-
HOI KAITHHH CTYIIEHEM Bosi ol Y COOPH YTBO-
proe maTepuuckia KiThHa. Lin 06onomke craanseThes 3 TIOALOEMTH-
nip. MaTepiHCLKE KAITHHE YTBOPIE TAKOX ILE OAAH RoasTHosHi
moninenTHasii Wap — exJocnopil, AKHA OTONYE COOpY ¥ BAFLALL
Saueoro yoxauka. E plil MICTHTLCA TLIBKK Yy HeGaraThox
it (nanpuxagn y Bacillus cereus). '
ﬁmr?\ﬂ:&&ui: cmpo:nupeuun. Cuaopu He € obos'raropod cnuu;
€80 IKHTTEEOPD upkay GaxTeplil. 3a cn‘pum.'nuau?l. ynoB Gaxrepi
MOIKYTE G & uac p THCA LOLAOM, .mc BEreTE-
THBHEL KniTHHK. ¥ TBOpeHHA CIOP HOYHHBETLCA NIHLIE TOAL, KOAH ne
BUCTANAE NOMHEHKEK pedonmH abo Ko 8 HELTHLIKY HAKOIHYYIOTS-
ca nponyKTy 00miny. IHBKILE KBXYUH, BOHO BLIDYBRETLCA JTHIIE
1011, KOJTM AR LOr0 CTEOPICIOTLECA ITEBE] yMOS K. Bucmum_m uv: cTH-
MYIOE CIIOPOYTBOpeHEsA. HKIN0 [HOMICTHTH BETETATHHHI KAITHHH
B OMCTIWILOBAHY BOAY, MOMHE cuocTeplraTi "znde_:mpo@u! cm:ﬂ.ﬁ
nayir™, TofiTO yTBOpEHHA CIOD 38 PAXYHOK BHYTPILNLORKITHE
BANACHH X peyuoBKH. ¥ TAKHX AX yTBOp "l:uf);p.
suKanKaHe Gpakom exaoresHoro cyficTpaty. Inayruis cnopuy-rn::-
penEs Big6yBRETHECA BAPOAOBXK AEKLILKOX TOMME. Hxmo, :nnn;u -
1184, A0 CYCUPHILI BEreTATHEHIX KAVTHH Bacillus erreus y neptui 5 ran
NiCIA BHECEHHA IX Y THCTHALORAHY BOAY NoGARNTH rmomay_.m):‘::
PCHEA CUDP HPHIHHNTLCA: nodaBneHys em—ry gpumu:': "'}
pynsio. Ane AKILUO PTOKO3Y .noﬁan.um manlite, ;nm qe?: hibipd
OpHIrHINEHHA CUOPOYTBOPEHHS HE BLnGYBAETLEHA . H:mmm‘:gm
YTROpEHHs NPOAGEKYETECHA, | BKe Yeped 10—13 roa nican Bpmosn
v Bogy Grisasxo 80 Y kniTHH mopwm: cuops. Omwe, Py
i NOETLCA S0BHILIBIMY (aKTODAMH-
f mlguﬂdrrh JUTITHE, 1140 YTHOPKIOTH CHOPH, Y BATATIOX BRUATKAX
IOLILLIYCTHCA WA J05aBAEHHA B CEPenusnLile coneit mm-a;:x;:;.‘u
3aaTHICTE YTEOPIOBATH CHAOCHIODH mmw Oivrpn ks
38 BaraTOPA30BMX NICPECiBIE BETETATHEHNN KATHE. nm:.mm'_
nexain COpoyTBOPIBANEHHX GaxTeplh MICTHTL L COOPH.
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THEHI KITHHE, Uepes KOKEIUM DepeciBasHaM KYNLTYDY, AK [P8-
BMNO0, NiAABKOTE KOPOTKOuACHOMY KN mTiHnw. [le ciipase abepi-
TAHMIO 4} DiABHLIEHI 3I8THOCT! KAITHH YTEOPIOBATH CIOPH.

Bagaerusocri apinnx cuop. Coopyt BHBLIBMIOKTECA IPH BBTO-
131 MATEPHECERHX KAITHH. 3P coops Be BUABNRIOT: HIAKOL MeTa-
Boniunol axTreHocTi. Boun Haaaswuatieo cTiliki no Oil BHCOKMX TEM-
nepatyp, piasoro poay cupominers, xisiunyx arentis. Tepmopearc-
TEHTHICTL3YMORICHA HULKEM BMICTOM Boaw y caopax — 15 % (el
K CAMO, CKLIBKY B cyxomy Kaaeini abo y posni) | npabunano opo-
nopiiza BMICTY B HHX IMIIKOAIHOBOI KECIOTH.

TpopocTanys cliop, ¥ BiANOELAHKX CUPHATANBIR YMOBAX Bis-
wicTs coop npopoctasTs. Bianosigue nonepene obpobaenus, nesni
yrobH 36epiraHHA TA NPOrpIBAHKA MOMYTH HLABUIUKTH “exoxicTs"
cnop — abiABLIMTH DPOUERT TPOPOCTAHHA. ¥ BHItAAKY Bacillus sub-
tills OOTHMATLEEMMY YMOBAMH AR CTHMYNALLL HPOPOCTHHNS CHOp

OTh CEMM, ¥ nepion i *ATHXBHAMEHE OPOrpi-
pauna y Boai apw 60 C. [1i cnopis MoxgrTs By TH 8 KTHBOBAH] KOPOTKO-
oMM k" sTiHEsM (10 x8, 100 C). Tennope obpobacumn enop
e o np wca Beanocep: 0 nepea suci ockine-
KH NpoLec BKTHBAI € SHOPOTHHM.

[IpopoCTaHHI COOP NEPCAYT NOCAWHEHRA HHMK BOLH T8 Haby-
xaHEA. [Lns OPOpOCTEHHA AKTHECBAKHX COOp ¥ PAAI BHUBAKIA HeOD-
X1AHOIK € HEABKICTS PI0K0aH, BMIHOKHCIOT, HYRACOAMALS T8 LHLIMX
pevoens. ¥ xoui OpopocTanes BLaGysawTeca ranGoki (isionoriuumi
aming: nUXARHA TA QEePMEHTATHEHA AKTHEHICTE LUBHKO NLIBHILY-
JOTECH, TIOYHHAETHCA BHILIGHHA AMIHOKHCIOT, AHIKOATHOBOI KHC-
noH A nelrruais. Y nponecl OPOPOCTAHHA BTPATH cyXol PeNOBHHI
nocarasors 2530 % . Ilin uac npopoCTAHHA CLOPY BTPEYAKTHL TEPMO-
crifikicTs. Pocrosa TpyBxa, AKE BUXOANTL i3 COOPH. OTOYEHRA nYXKe
TOHKOM, HE [0 KiHUA ¢HOPMUBAHOIO0 KNITHHHOK CTIHKUIO, TAK 10
B NPOTORARCT MOMKe NpoHyKaTH HasiTe [IHK. Poctose Tpybxa mosxe
YTBOPIOBATHCE HK ¥ LOABPROMY, TOX i NBTEPAILHOMY I0J0MKEHHL
(pue. 5.13). B opHomy BHUBAKY OGOIOHKE CNOPH 0P 1LOMY POJPH-
BRETECA, B iHuoMy — poctoss Tpybxs 1l ipakonioe.

TpusanicrTs wwTra cnop. Baxrepll y suras coop MOMYTE TPu-
nansil yac nepebysary y crasi anabiosy. Tk, y SpaSKAX IPYHTY, 10
abepiranuea 50-100 poxis, Gy suAntei cnopu Gawws. 3a IBHUME
TEKOID POAY eKCHEPHMENTLE, Y CyXoMy rpyHTi aa 50 poxis sbepiranns
10 80 %, cnop BTpauAOTS #osTTETRICTS. Ane ipy HuoMy 1 T eyxoro
rpyuTy HasiTh yepes 1000 pukis micrurime xurTeaneTel cnopu.

5.4, Exaccnops 18 dhoprm chomow y Bacrepr m

/AN

Prc. 5.13. [ipopocramms caops:
1, 2 — nonwpwe; 3 — awrepanstie; o — Bacilfus cervus;
0 — Baclllus sublills

¥ cyxomy crasi Garazro Gakrepiil (sxuo Be Bol 3 BUX) yopo-
nosx GaraTsox pokis sbepiraln T mpTTeaaTricTs. [lia koncepsaniy
GarTepii ¥ KOACHILAX KYAbTYD BECeTATHBR] kNITHHM, AK NDABIIO,
nisaoTs NIOGLIEHOMY BACYLIVEAHHIO (BHCYIIYBAHHIO 3 SAMOPOXKE-
Horo crany) i abeplrators Dpy KiMBERTHIR TeruepaTy Pl A60 HHILHMK
TemIepaTypaxX y BaKyysi. Bakrepii, Axl He BRTPHMYIOTE niodiat-
sauil, 36epiraTECA yHpoaons GaraTsox pexin y aMrsisal cycnesail
np# TeMOEPATY P! PLIKOTO 830TY.

5.4.3. vl popmu croxoso
(uwcrw, P i pr)

Epim exaoctiop, ¥ Aes knx GaKTepifl cnoCTepiFAETECR YTBOPEs-
Ha ko HopM CooKow — p i nueT. En U YTBOPIO-
T MeTAHOOKHCHIOBATLHI Gaicrepil poxy Methylosinus | gororpod-
A nypnyposa Gaxrepin Rhodomicroblum vennielu, Exsocuops yTeo-
PEROTECA BPYHEKYBAHHAM MATCDUHCHKOL KuiTiim, Exaocuop suat-
HO MeHIL TepMOCTifiki, HiX eHnOCHOpH, ane cTifliiin A0 BHeyuy-
BAHHS, YABTPAPIOACTOBOIO ONPOMIHCHHS, HiN sereTaTHEMI KAITH-
. Exaocnops ue MicTATS IRMKOMAGRO] KNCADTH, BOHK He CTIHKL
10 xil nisounmy, noraso GapbyrTECA PISHHMA GapBsHAKAME.
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JHlesxi Gaxrepil yreopiooTs KynenoalGHi TOBCTCCTIMEL KAITH-
HK — gucmi. [HeTH MICTATE LMTOILIBAMY 3 BYK.TE0LAOM (i rpaHy-
namn nom-f-riapokcumacnanol kicaote y Azotobacter vinelandil),
OTONEHY LHTOM HYHOI 6 10 TR ABOMH 0BONOHKEMI.
BUHIKEIOTL ¥ CTEPHK KYJIBTYPax 38 BLACYTHOCTI NOMMIBHHK PECYD-
ciB, Np® O50MY B LMCTY NEpPeTBOPXETLCA BeA KmTHAA. Ha Bianiny
Bit BEreTATHBHMX KalTie, uMeTH MictsTs Garato nmimiaie. Ivers
cTifKiln] K0 BHCYLUYBHMEA, MEXAHINMHX ITOMKOMHENE, Hil sisoum-
MY, HiX BereTATUBHI KUIITHHM, BJE MBNOPEINCTEHTHI A0 TeNIepa-
Typs. ¥ COPHATANBMX YMOBAX (38 HEABHOCT ZPKEPEN BYTAELI0) tHe-
1 npopocTawTe. LhieTe yTeopowTe GaxTepil ponis Azofobacter,
Bdellovibrio, Methylococcus, cipoxets. ¥ metanoTpobdunx Gaxre-
pilt pony Methylococcus 1ieTH YTEOPHIOTECS B HECTIPHATIHBHX
YMOBAX, HAOPEEABG], 3a Gpiky Kucui. ¥ 6araTbox BHOBAKAX LMCTO-
VIBOpPHESA Y X GAKTePiA CYIPOBOIKYETLCA IMIEDH NirMEHTALIL
HAiTHH BL IOBTOLD [0 TCMHO-KOpHEReBOro Konsopy. Kysstyps, Aka
Hie YTBOPIOE IMCT, AAMHLBETECA KpenosaTo-binow. Ane y Methylo-
coccus thermophilus uMCTOYTBOPPMUA HE 38BN CYTIPOBOKYETL-
R ODCHIGHEAM OirmesTaudi.

V mikcobaKTepiit yTROpEHHH (HCT, AKI HRIMBAKTECA XMiKCoO-
£AOpaX U, € 3aK0BOMIPHO® CTANIEI X HUTTEROrD 1MKTy. Bereta-
THEH] KJiTHEY MikcoGakTepidl HioNR 3AKIHYEHHS CTAALL AKTUBHOTO
Ginapyoro nopiny aa ymos fediwuy Dxepe: MURIeHHA abi paloTses
pasom y Macy i opMyioTs pissoi dopuy naodos! mita (puc. 5.14),
AKI CRAANAIOTLCA i3 canay Ta Mikcocoop. Mps usoMy TINBKY YACTH-
Ha ¥AITHH DEPCTBOPICTECS HA MIKCOCMOPH, Pe1OTS THHE, Ji3YETHCR
i € GyaiBenbHIM MATOPLANOM 1A YTEOPEHHS IN0A0BHX THL.

Mikcocnopy MBJI0 BiAPI3NAKTLCA Bl BEreTETHBHHEX KAiTHM,
718 € TAKL, 140 CHTLHO DIBHATLER 32 (OPMOD, CTIRAKICTIO no BHCYY-
paHEA, Y O-0HPOMIHERES, TEMIEPATYPH. HAABHICTIO NOABTHKOBUX
obonorox. Taki MIKCOCNOPH HASHBAIOTLCA MIKpOyUCM A MU.

¥ meaxux nporaploT cnopH € ofHOUACHO | hoprams cnokow,
i penponyKTHBEMME cHeTerManH. Y axTusoMiteris popin Thermo-
actinomyces T8 Actinobifida cnoCTepiraeThen eMIOCHEE YTROPEH-
H5 cnop, ene y Giabiocti poniB aKTHEOMILETIB COPH thapMyTECA
exIOreHHO — BPTPOCNOPY, koHLiiecnopy Ta iH. Apmpocnopu dop-
MYIOTECH BHHHKHCHMAM NONOEPayHBX Nepetnuox Y ridgex 3 BLLTI-
JiCHHAM CETMEKTIR THK, 10 YTBOPIOETECA NANLIOKOK ciop, HoMtdic:
cnopu YTEOPIOKTECA BA noBepxui ocobnauesx rigis KOHinieHOCILIB,
860 koHgethopin. Cnopasziocnopu — CHopPM. 1O (POPMYIOTLCA B CRO-

5.5. BugMmuocT: NEOKAPIOT Th eyRapIOY 19

Puc. 5.14. Naogowi vias mikcobanrepin

pamzinx. OUKLILKS CIIOPHATIOCIOPY YTBOPIOKTLCA BCCPENMH] Cuo-
PAHTiiN, IX HAINBAIOTL ennorennymy. Coopasril yTeopIOOTECA Ha
rihax — cnoparriofopax.

«Dopri CLOKD NPOK&PIOT XAD PHIYIOTRCH pie-
Hem MeTaBOAINHOT AXTHBHOCT], MLBSLLEHOIO CTIFKICTIV 40 ATl HECTIpR-
sTnsBxx GeKTOPIB, INBTHICTIO TPHBANKHE unc nepelyaaTH ¥ AT
JABTHOMY CTHHI.

5.5. BIIMIHHOCT) NPOKAPIOT TA EYKAPIOT

CrpyxTypsi, resernunl, dyuxidosnisni va xmMiuu BLAMIH-
HOCTI NpoxaploT Ta eykaplor (nincymkonl gami), & TAKOW Xapax-



5. BYJIOBA MIKPOBHDI KANWHA

TepHi O3EAKK rpAMOOIHTHEHMX | rpumeeraTHBHMA Gokrepiil (oig-

CYMKOBI nasi) Eagenesi y maba. 5.3-5.5.
Tafruys 5.3
Crpyxrypai ya rese T i
Ocolaupoe Tl Oprasiastsi I TpoxoproTs | Eyxaplors
Crpysrypai siamnnocr
BaMHEYTI BTOPHRAL NOPOAGHMIH, Henac €
yiropeni Meabpamai
E TRURNA POTHRY Y Hewmee €
Poasip IHTONABIMATHIHHX pulio- 705 a0s
cOM (KOHCTANTR CEMMMERTANIL)
Poamip prboconeniiy PHK 58; 165; 238 55; 5.B58; 1885; 288
[ KOHOTEHTE CEAHMENTALLL)
Hecruna Crioet Hemae
3 usCTOSIARIMATHHNCK MeMGpasow
Mitoxosapi Hemac €
Oprane:si, orousHl BLIKCS0I0 QIHO- € Hemnre
wapoBok MeMOpEHOG
Anspar Fomas Hexac €
fapo € nuanor Rapa €
HysASoi
Hnepua menSpaits Hemae €
Banyoni BycTpiusloTeR BycrpivacTbon
piako weTe
THTYTHRN CraaimoTees Koo mosrytes
3 ofHicT un KinL- | eumaserses 3 20 dib-
Kox qabpHn PN, AFGPRHAX
yrpyne2x9+2
B HUTIHM B Hal Ak npeoxao, Ax mpazian,
nunipl (1MpHEe 860 alameTp) 0.2-2.0 mxw » 2.0 mrm
Cenernsml sinmbimoct!
Oprantanuia raeprol [IHK JIHK we slymnens | € agepin obonomns
BT LHTOILTAIME
MeMBpAHON
Xposocomn Onna ximsiess Blauue oauicl
(¥ mniTimi saoome
GyTv BLILRA TH
womk)
Moo Hewse €
Mefos Hesnc €
UnronasasatHyns JHK Tnasminr (Be oroseni | MiToxonapil, xnopo-
aeNDpoRow) TNECTM, GOBPAT

Tomani

5.5 Binpisiocti npoxapiot va eyxapior g1
e - Talams 5.4
Dy wl va ximiand i Ta eykaplor
Bianinmocn ' 11 pioTh ap|
Tysaionnassi niaminnocri
Opxateis cHcTEMA € uncTHHOR MexG- | BmAcEmoreca
PaE M WEIO0OM | B MITOXOHAPIAX —
MeMODAHNHE OprS-
Henax
X ™I (y € Hesnc
BaaTHicTs 00 GIKCAILL MOIRRYAAp- € Hewac
nuro AlOTY
BarTHICTE A0 AMCHAARLIABOro € Hewunt
BLAHOBICHHA HITRATIE 40 AETPHTIS
T8 BIOTY
MeTanorenea € Henc
AnoHCNreNHRE QoTocHATE € Hemac
Ansepoloa DnpyneTaThenkfi | Oakymraresnaf
vn ofairaraxh
Pyx usrtonasaanste Blocyruti YuCTC SHABRNCTACN
CarounTos Hemac €
TMinousrea Hexac €
By TpULHLOKAITHHAT TPEENERER HeMae €
CrifiicTs Ao y-onpouinesns Tiywe pucoxs Huasxa
Bepxus Mewa TeMIEPETYPH B9 C 40-60 C
Cexpeuin pevonun y GymSamrax Hewmse €
Tomand
Kaitunni enncenmbionrs Henne €
YyrnusicTs 0o aATI i T Tl
AMIHOTTTREIWAN. Cayvapision
TeTpRURITHN.
Maponian
Kimigni sLxminmocyd
TenTUmoraikeny y cxnnl Karmse. € Heuse
HOl CTANKM
IhnsInorNe TLHOBA KUCAOTS € Hemnc
¥ CHARAT HMTHHNUL CTIHKH
Tefixocni xucnory y cxasal ini- C Hemst
THHHDL CTIHKW
Toninenecu-enl dupui KuonoTH Pliko €
¥ crnam menSpan
CTepuyH y exanni menOpan Heszze €
ol fi-rigpokcusscnams KHCAOTR € Heusc
(31 3naCHR peyoBitHa)
ITHK » opraneasx Hesox €

@ 4-202
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i oamawn ¥

Tabiuys 5.5

TREMNHX TA [

FparenoarTiant Gaxreph

i Upasmecarapni Gaxrepul

DMoponorivmo HEPLIHOMAHITH: KOKS,
|ramsxn. Topolaammei. Taki, o ramny-
INTHCA

FOiTHHIB CTIHES OANOWspOLs

Kairusna cvinke anaroswry 20
B0 nw, inom go 100 nm

KNiTHHHA CTINKE OGHODLIHA

Moy Th YTOOP WBATH EHOCCIIOPH.
woubail

MowyTa METH TOBFTRANH MIuCaill
Barare suale nepyxamsi
PyxowlcTs koranlliAM BLITYTHR

¥ pyrmpux GopM PoTMILESILE
AMTYTHKIE DepETPHXIL(bIe, NOADRE
JYCTPECTECR Plano

fAr npasrau, pano yreopioOTE NpS-
CcTekH

Hepummasaruynnf opoctip aia
eyTink
KepBoxewcons sincyTil
Meaorosn ©
Arrocmirerirnmf MenGpaisif ana
par alacyTali

Kiminm
Tosonsmfl KOMITGHENT KAITHHIO! CTin

s nenTHAorabns cTanoanTe 50-80 .,
8 imomn | 95 V. pelul Mack cTIHER

¥ exanal nenTHACralKoNy MeI0
alaslyomMesinons KucIoTa BlacyTis

Mopdosoriue oaxars

Crpyrrypui oanarm

Mopdanoriune planoMaHkrnl: KoUK,
ARANYER, TOROLAnLIE, TPHEVTHL Jipro
noghiL, puTaacTi, sSMeRcT, Taxi. o
CATYINTLCS

Fofrminn CTinKA ABOIBpoRs  BEYT
piiuni parrientit wap i sconiumif wsp
(aaunltiina NenOpain)

Proutanfi wop asptomuen 23 Wi,
aoaviumn Monbpars — 8- 10 nse

Karrnnue cridia neoainopiaa: pa-
riasith wap wosinil. 30pHIDIHA NeND
paie noulile 30 CTPY HTEPOI A0 WHTC-
nasanaTnuiol SEMGRnHK

Enzocticph, konwn siacyru. [es.
weh AN MOWYTL FTROPN BRATH CRIOTHD
H, MiKCOCHOpH, LICTH

Blacy il
BT BHe pysmoi
Moxinsn

Poawi AHTYTHRIB
iTHE

Npoctess — WWTKONoLGHi AnpocTi
writinnor exiikn 1 menbpsis (1-2 na
RAFTEHY) SyCTRinamTIen ¥ GaraTeon G-
Tepif

") pscyTain

Npucyrul
Homep

[

¥ pRILINOMY AP © BeRTIRACE kan
y wLLioeTt 5 10 T MAUW CTTHHE, ¥ 300-
pimmift Mesdpand fioro wemat, Crummu
noaBas st nenTHAon ukeny v Halo
lcoccue, Hulobaclerium

TipucyTha

5.5, BuosineoCT NPOSA00T TH @ySapioT

B3

Sakinsenna moba. 5.5

Ipoanncantsngl Gaxrepii

Upemserarunml faxrepid

¥ waitwiiih ennud € vefxocs
enenoTi (oo 50 ')

FAFTHHAL ETIHKH MICTATS BMiHOKHE-
not 34 Teme

JinononicexnpRA ¥ ROTuHnii o
ui BiacyTiiR

Jinonporein y sciituaad orin sla-
eyTuif

Hoarrsind erines Elaninoeth Gaxre-
pif ste MicTRTS AINLIIR (38 BMHATION
| kopinefaxrepifl, MikoSaxrepifl, HoKap-
]

BLislilicTh XeMOreTEpoTpod
DotocHETed BlacyThid
JrronepossToTPOHIR BLICYTHA

PeancrenTul Ao Al MPOTEONTHYKHE
pepaeaTan [TpIETCHK, noaosi)

Peancrenrir 2o 1 #.-ro KON, NgOH,
aupay Nae, canell Teaypy

Mo imss KucAGTOCTIREICTE

AMOKHCNOTH Y BLTLHOMY CTRNE
upeTo He anaTil ACKMLOBATH

Prcr npuriayereca Boios
VTAUPNTE EKIOTORCHN N
Anvoris cnocTepiracTescd PUTHG

Hwnl KATTRHM POEMKHEL 110 BLARD-
welik ao Gapsrukis ¥
TNMuplsraxo cTillii A0 eHCORDIO TUCKY
ra yauTpaany Ky

MunoceTiBKE 10 nHALX0ra Honeprile:
BOTO HATHTY

TNepaawTranm ¥ wamnnx Gorcrephit,
Ly dopelt, Toapusn alacy Tl

DizivaoHumi

Hesac
Micrars 18-20 Tani axiyoxscnoT

€ = soaeimmA smewGpani

cy "

MieTats ainion (ne 22 %)

oagRNN
Bararo sri xeMoasToTpods
Bonciusu i
Mencnmuss
Tyrausi

He peancrenit

Hixam ne Gymaoms kueaomocTiRKIMK

Moo acHMinm=sTy

Menu yyTIMBL 10 ROy
VrnopomTe eNADTORCHAK
Usero
Crafronponnemnl

MasocTifizn
Biasm crifiea

Meowcumnil

a0 p iny 5

1. Husnle nopepxsent cTpysryps ki Tanyol eTinm Gaxreplit. Fxl yaxuii

BOHH BWHOHYITHRT

2, Yun ayworaens 3paTHicTs Sakreplf pyxaTucal AK seomyTs OyTw pous-

neRE mRryTHKR ¥ BaxTopmii?

3. Ulo vake Taxene? HK € THIN TAKCHCY T

6°4.262



84 5. BVZIOBA MIKPOBHO! KAKTHHI
4. Hemi7w opisusnosi shasinnocti y Synosl va cxamal KaiTwsusx cTinoK
r | rpamMHer Banrepli.

5. i notleaxapran BxoAs T a0 crnay rabripHms crinok rpstie | apisasas?

6.V yomy monarec “yHisepcamnicTs™ eneMenTAPHO! MARIMATHYNDI MemE.
pann? HKn Moses BYAGEN MENGDEAN € JArLILHOBHINAHOI ¥ HOW acT

7.0 e

T ¥ npokrapioT Ta eyxaplor.
B. ¥ uoscy posarae cyTe endoeuntaoraakol rnoTesn?
9. Oxi TE BHY MTHHHI CTPYKTYPH MIKPOOPrauiIss Ta

Ix iyl o it
10. Ysim BLAPLIBACTACK FEWETHYMME ANBPET ¥ DPOKADIOT T8 CYKAPIOTT
11, Hum siaplansoTicn 7ax1 Qopmw cnoxkomw y BakTepill, Rk eHA0CAOPH,
EMIONITOPH, HMETH TH MIKCCCTIOPHT
12. Heawir. 3 ul i, anaTuMx DOy
13, A muzb BER Mpotec Py y6 pia?
14, Haasits copywrypan. renermsnl, @yEKIIDILILKE T8 RIMISH BLINIMKOCT]
NPOKBPICT | BYKApIOT.

6. PICT MIKPOOPFAHI3MIB

6.1. AIA HA MIKPOOPrAHI3MH
3J0BHIWHIX @AKTOPIB

¥ei PAKTOPH JOMHILHBOTO CEpe o Bo »
Ha icxyBasEA MiKpooprasiams (ix pict, PO3IMHOMEHEN ) MOMHA 00~
JUAHTH HA TPH TPy

1) tpiamuni (TeMuepaTyYpPa. BONONICT S, oceOTHYEER i riapecrta-
THYUHHA THCK, Op TH SHepris, y. YR, efeKTpiKa);

2) ximinsi (pH ce 148, OKHCHO-BL # moTeHmiam,
TOKCHYHI peuoBHEn);

3) Gioaorivat (B3sEMONiA MiKpoopraniamis Mix cobom, 3 poc-
JIMHEMM, TRBRPHHAMM, 3. His ss mixkpoopramianmu Sionoriu-
Ekx (paxTopis Syze poarnauyTa a posaint “Mikpooprasiamn i Bas-
HOMHILHE Cepenueniie”.

6.1, 1. @izsnuni axropr

T Typa. Hiurra IMiB MUIKIHBS AULIE B Ies-
HHX TeMneparyPEKX Mexax . BAsuaous BILME TeMIIepaTYPH BR picr
MIKpOOPrasiIMIB. MOMXHE BRALTHTH TPH OCHOBH] TOUHH — MINLNAAL
HY. ORMERAAbHY T NOKCumOAbNY TemoepaTypy (puc. 6.1). M-
MABHE TeNOepsTYDa [TouKa A) — TEMNEPATYPA, HIH4E sikol Mikpo-
OPraHiaM He MOUME POCTH, OUTHMANLES (roura B} — copusc wafl-
GLAbLy IKTEHCHEHOMY | MIBNAKOMY POCTY MIKPOOPIARIIMY, MAKCH-
mansus (touxs B) — remnepaTypa, suile axol picT MiNpoOPraBls
My HemoucBHR, XEPaKTepHo, 10 OUTHMAILEA TeMICPATY S 3AMN-
M Gnvsus 0 MEKCHraAAsWOl. HIM A0 MiElMATRHOT,

i i Mind HOW T RBHOMK TOUMAMMW TEM-
nepaTYPR ¥ B nixpooprasiasl . Tek, LA Bacil
lus subriiis BiH nocTaTHRO mMpokni — sin 8 a0 52 'C, Anx ronoxoxie




86 6. PICT MIKPOOPTAHIIME

MWawxeicrs poery, rog '

0 [ 20 30 i) 50
Temnepatypa, €

Pue. 6.1 Bpaws sesnepatypn ns mmpaxlen. pocry srlxpo-
oprauiamis

T8 MeHIHIOKoKIB — 36-88 C, 10670 noworo 1-2 C, & ain nipycis —
e Mikpoopr AKL MEIOTE WHPOKRT TEMOCPATY PRI
MEIRE, NBINBAIOTECA €8 1 m e p i o u & u. BOHM, AK NpeBIAG. HUNYTH
B YMOBAX, JIE TEMIOCPRTYDE ANEHNHO IMIHOETReR ('PVHAT, BOAR, NOBIT-
PRHE CopenoBHLlE).

Mikpooprasizas APYroi rpyni — cmeH o mep A Hi — mawTh
Byaskl PaTYpHI Mexki icHy A i 3HEYTS Y JOAAX 3 BLAHDCHO
NOCTIRNOIO TOMECPATYPOIo (FBPHHL MFKeDe/ia, ALONORAKK).

Mo FUIHOWEHAIO A0 TeMOCPRTYPH MIKPOOPIBHIIMH I04LTAIOTE-
CA HA ACUXpOdinu. Medodinau th mepmoghinu (puc. 6.2).

Jian neuxpodinia oNTHMILILROK) € TonepaTyps 5- 12 C. Mo wied
TPYUM MIKDOOPITIHI3MIB HANEHETE MOLUKAHLL XOMOTHKX MOPIB, Okes-
Hin, TARGOKMX O3ep, ALONUBRKIA | rpyHTis Kpaiuboi Misxoyi. Heass-
HAWYN HH INATHICTE ACAKKX MiKpooprERismin 0 POCTY HPH BH3B-
HHX TEMIEpaTYpax, iCHYC TONKE, HIPKYEe AKOL POIMHOMKCHHR MIKpo-
oprasismis wemexxaxee. KniTuse pict npyunsreTses npy 30 C,
%ouB (PCPMCHTITHBHI pedKilll MOKVTE NPOXONNTH (3038Kuai nywe
NoBiALKO) 1 NpH WA TeMocpiTypi. Hnkusow MesKewo Gloxisiuamux
PEBKULR ¥ BURKIX CHCTEMBX BBAMKAKTH TeMurpaTvpy - 140 C. Came
TOMY JAMOPOIKYBAHHMA Ie € NPKYHHOK Jarmbeni mikpoopruxizmise,
8 TiNBKH nep MHE IX POCTY TH PO BamopowyBan-
HA LURPOKO BHKODHCTOBYETLCR B nuboparopuid npaxTiiy ans abe-
piranKa Mikpobuux KyasTyp.

Mo rpyns sesogiasnux MiKPOOPraHIanis HANCWATE TAK, AKI
MAKOTE TEMOEPATYPHAR onTemym 25-37 C (y gemxmx nitepatyp

T TR,

6.7, [pn 8 s DOOON IR IOTIILWE DENTOpN a

.37

0.25

2
W

Hinnaxicrs pocry, rog '
(=1
2 =
- o

g

Fug. 6.2 dpaemnbers smbx TeMnepaTyposs pocry memxpodi-
i (1) mesodiais (2) Ta vepmodiiais (3}

HHX JOKEPLANX TeMiepaTypHED iMTepsan pocty mesodisis skaza-
Bnil Ak 20- 42 C). Lis safupeapuHing rpyns Mikpoopraniamis obes-
MYE podiTHL TR OAD i hopam, mMel b FPYHTIE, BOAM,
NOBITPA, OPTAHIZNY TeapHKR 1 mognEn,

Tpyny mepaoginie CTAHORAATE MIKPOOPIBEIAMK 3 TEMONEDS-
Typurn onTiMymon 40-65 C. Lle MCIIKAEIL rapRyvX MIBCRats-
MHX JPKEPEN, CHACCHHX AN, rHiflunx Kyn. Kpaidsisu mepmogisa-
Mit BRSHARIOTE MIKPOOPIBHIINH, ¥ AKKX TCMISPATYPHIR OOTHMYM
craroBHTE Buwe 65 C{Sulfolobur, Thermus aguaticus). Heaki 3 nKx
JAATHI POOTH RABITE OPH TeMOepaTypax. snunx sk 70 C, BaBits
apn 105 O (Pyrodictiunt occullum — crporvil aunepol, snnil ain-
WoBAROC cipry). Cnut sassausTs, wo OauTepil sailTepMocTidkimi
GPTAHIZMHE 3 YeiX MHBHX ICTOT HY 30MAi.

Heprnl temnepaTyprl Mewd. C. aan plarwx rpyn micpoopraslumin

HnAnpocriwd 45 50
Eysapiorsi monopocti T8 rpmte 58-60
SeroennTeayan Tenl nporaploTi (Baxrepll Ta qlerolaxrepll) 70-13
Hegormooyureayeaasdl iipoxaplorn (Saxrepil) lomax 98

Roaoricrs | ocmorwummi mei [Las sprreaianssocTi mixpo-
oUNISMIR HeohXINHA Bojl, AKA € CAHOUECHO | cepesosniion, | Ged-
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OOCEPENHIM YuRcHHKoM GaraTeox Gioximiumix peaxuift y saitemi.
Bojia HeobXiAHA MUKPOOPrAHIIMAM LA POTUNHEHHA B Hifl HOMUBHMX
peuoays (Midepansunx coned Ta opraxiunux pezonns). Beanka pons
BOAK B npoueci auxaxns, Bona, 1m0 MICTHTRCH N0 BLAHOLEHEIO
IO MIKPOOPFaMiSMy Y SUBHIILEBOMY CEPeADBMLLL, MosKe By T HocTyn-
HOK § HEAOCTY MO UL HBOT0. Crymun,aumyuum-n BOAW 1A XiMiy-
KHX peaxuiit i mikpooprasi 0TS
wocmi 800u a_, 40 XAPaKMEPUIYT CMYNiHG J8"RICNOCME T More-
KA. AKTHEEHICTD YHCTO[ BLUILHOI BOAH AOPIBHIOES O/NHHAL. Fps Base-
MOALl BOAY 3 NOBEPXHAMH, BHIOHAMM L KaTioummMy, GyaAB-AKIMY rigpo-
QILALHAMI TDYNAMH BKTHBNICTS BOMM CTAE MEHIIION 38 CILITHINLIO, Mikpo-
OPrauiami MOMNY TS POCTH HA % ai a_=0,88-
0.60. Imoal 418 BESHAYSHHA CTYIIEHA AOCTYILHOCTI BOAK unpummnca
1t I8 @Ld i s0nozocmi( Then y Biacotiax). O6ua-
Bil NEPAMETRH CTOCYIOTBCA (IA3Y NAPH, AKA ticpebysae ¥ pissosasi
3 TBEPIAM IETOM I P A me aodu {aid)
sonozicme) — ue BiROWeHKA KOnDeRTRALLT BOAH Y dhadi napH B HOBIT-
PAHOMY OPOCTOP] HAZ AAHMM MATEDIANOM 10 HOHUSHTPALLL BOAH 8 NOBIT-
Pl BAZ YHCTOIO BOIOIO NPH NeBrill TeMnepaTypi.
Bonus SKTHBEICTE POINHEY MOXKE SMIHIBATHCS NBOMA LLin-
XBMHA — MATPHNHHAM | OcMOTHuUHMM. OCMOTHUEE 3MiNa a_ sinbysa-
€TLCA B PRIYALTATI BIREMOJL MOJIEKYN BOIM 3 POIUHHEHHWMH pelD-
Brnani. MaTpruse anisa a_ayMosness ancopbuieio MosleKyn Bodi
HA MOBEPXHEAX TBEPAMX cybGcrparie. MacTo SBHMHIOTS, W0 BNRHE
KOHUEHTPAaul posunHiB Ha plcT MiKpooprasismis onocepeaKOBAHHA
BIIHBOM 0CMOTRYEOMD THOKY. Hactipasal tei sonme nosuausereen
HH 3MiK] BOAMOI ARTEBHOCTI AK MIDH QOCTYNHOL Z/A OPTAKIIMY BOLH.
Mikpooprasiamy, RKi POCTYTE ¥ CEPEADBMILAX B HHCOKHMH
KOR) A P 8 HThOCKOMOACPAN MK LMU.
Lle nesxl BRAH APIMUDKIB, 1O POIMEDMYIOTECA Y BAPEHEI, Mei,
8 Taxkom Baxrepil — B conoull pybi. Jeaxi mikpoopraniame € ocxo -
@laenusuy, BoER He 741bHH BUTPMMYIOTE CEPEOUBHILE 3 NiABH-
UWeHOKO KOHUEHTPAUIEI0 PEYOUBHE, » A Buanso™s AomMy nepesery.
€ rpyns Mikpooprasiamis, axi norpebyiors ann csoro poCTY aHau-
BUI KOHLLEHTpaUiL X1opHeTore BaTpi. Le Tax ssaui zano@isu.
Hanpuxnes, Halobacteriwm wallKpatse pocTyTs y CEPeLOBHLL 3 AMiC-
Tom 20-30 Y% xaopwcroro BaTpLO, Tanoding icnyoTs y Rafbiisu
CONOBNX MOPAX Ta vaepak {(Mepree, Kacnifichke mops).
Finpocrarwanmil Trek. Ha mopeskux rasGrenx Mikpooprasls-
MH BATPHMYHTh CLOPOCTATHYHHEE THCK, 3YMOLNEH M MACOK) CTUBOA

.3, JUn e saspooprmedan somalimix usiopls 8
BOOW. Bin mowme HOCATATH IHEYHEX BEIHMMH ., aﬁm.mymnun ROMK-
BumH 100 M erebuun ua L MIe. HadraopGuimes (a0 11 kx) € 3088
Tuxoro oxeany 3 rinpocTarnummm THekoM o 110 MTla. Mixpoop-
CaHI3MH, HKL HBYTH HE BEAHKWX rafHBax i npecTocyRAnNcE 40
BAHCOKOMD FLAPOCTATHUMONO THERY, HASHARIOTECAS QPO MOoAepaim
M u, BLiswicTs sxe GaKTepin, ia0nL0BAMHX 3 TDYHTIE, HEBLTH-
KHX BOABMX FAHOHH, HAAXPALLE POCTYTH 38 aTMOCHOPHOMD THEKY
i rumyTs 38 rigpocTaTEusoro Taery 20-60 MIla.

Tpomennera edepris. Euepria, mo nowmpwoetses y npocropl

Y BHPASN] BNeKTPOMATHITHHX XBMb. BCH AP,
PigHl CNEKTPH DPUMEEHCTOl EHEPril MANOTE PI3HY AOEKHEY XEEM,
AKA BHIHAYAE XBPAKTEP EAEKTPOMATHITEOL xavai. EnextpomaruiTui
XBHAI — 1€ padioxeun:, lrmnumsl RpoMent (lmﬁpaupmn audu-
miTE Y pagpio 1y padiayin

Haﬁﬁun.my .nnmtmuy (nosaa 1500 HM) MBMOTE pATOXBRIL
Indpavepsoni npomeni maw0 TS fomxEHY 10 760 HM, sEanmi — 760~
380, yneTpadionctonl — 380-200 um. Hafifinsil KOPOTKGXBHIBO-
BOID € ioHiayous pasiadin.

Pian) coenTpi NpoMesncTol enepril no-piasemy AloTE BE MLKpO-
opraxiamy. Pasoxsuni ve yusaTs Gionoriueol ail, ascopbuia opra-
HiaMoM iBdipauepBOKHX IPOMEKLS CprNsEAE foro Harpisanus, Hac-
THHE IHOPANEPBOHKY NPUMEHIB 3 NUBKAEOK X8I Mesiue 1000 ax
i BRUHME CRIT/IO CIPHATIMBO A0Ts HA PoToTpodii MikpoopraMiamm.
OCHLTEKH BOHM € OCHOBHEM Q:Kepasion ceitna. Hedororpodm xpanie
poasneaioTecA B TemuoTi. Hasits posciane criTno 3aTpnMye poasy-
7oK GaxTepifl, & BAOMME CBITAD SHAYHOY IMTEHCHBHOCT] MOXE COpM-
GMHATH ODWKOAKENKS | HuEITs sarebens kalran. Bin arybuci ais
BMAMMOID CRIT/S MIKPOODIAHIZMYE 38XMIAIOTS MIMMeNTH,

Hnﬂﬁwnmaryﬁmnrmn— poopraulamis € yasrpadionetose

oHpo A, MKE COpP 860 neTrasMy, abo MyTareHRY KW,
3ANeXHO BLIL A09H i NPAPOAM MIXPOOPraHIIMy.
Iouiaywys patiauin me ua MiKpoopr MeR

Ho, i ¥ onpominesyn, xous rakox snnmsae ia JHK i copuas-
mae 8660 BakTepRunanER, a6o myTaressnil egert. [lpu y-onpol-
HEHH] BERHKOro COEKTPA MiKpoopranismie Syno noxassno, wo LD,
eTARoBKTE, KUP: AR KBIIKOBOI CAMMNKE (TA IHIWKX FPOMBETATES-
aax Gakrepif) — 0.03-0.04, nns cradisoxoris — 0.17-0.19, rpan-
nosTHeEmMx nATaMok — 0.4, apbkakis — 0,39-0.15, capuss =
A0 0,5. LD, - ue no3a ofipPOMIBEHERA, nican mxot !MHHIK.IU b
whitma. CybneTastsua noas{ CTHHOBMTE 1) anR
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cnop Bucillug subtills cranonnTs B-10 xl'p. Cepen GaxTepiii € wyT-
nei noiouiayiogol pansuii(Pseudomonas fluorescens), peancrenTui
(Mierococcus, Str { ) Ta P TeHTHi {BMcoropagio-
crifiki Gaxrepin).

Bnepwse panioeriiixi Gaxrepil (HepBoHONirMEHTOREH] KoKl
Micrococcun radivdurans) 6ynw izoakonaui ¥ 1956 p. 3 Koncepso.
BAHOTO M'ACA, NPOCTEPHIS0BAHOTO PEHTreHINCEKIMA NPUMCHAME,
Miasitwe Taxi Garropii Gynp BHAINCHI 3 NPHPOAHBX micus & nigon-
ILEHIM paIiauiTiHKUe hoHOM, B TAKOM 3 NONPPCAHLO DNpoMiHenIrx
apaaxis. Yei wi papioctiiki BakTrpil BUABMANCE CXKUPaN a8 CBOI-
MH BABCTUBOCTAME | Gyan BigHeceni no pony Deinococeus. e i pam-
UO3HTHEE] Bepyxomi BepobHi KOKE a BMicTom T'L 8 IHK nig 62 o
70 %, wonouii powesosabrpBaeni (MicTaTh Kn puTusOinu). Cyfneta-
JILHA 2038 U HUX CTAHOBTS GAKALKD 15 kI'p. ¥ 1981 p. puaio-
cTifiki Garrepii 6ynm siatisewi sig pony Micrococeusn, 1 Micrococeus
radiodurans Gye nepehmesopannit y Deinococcus radiodurane,
¥ 80-x pokax XX cr. pin Deinococeus Gyy yasxoneMn#. nx i munw
D. radiodurans, . radiophilus, D, proteclyticus Ta in.

OcTakHIM waCoM rigsnmenndi inrepee fo PHOIOCTIAKHX Gax-
Tepii aymopaent psapicio up YAEC, MirpoBionorianuii puanis
rpyutio 10-kiromerponot soun YAEC, nposenesssit v 1993-1996 pp.,
NOKA3HE, WO KIALKICHHR Ta AKicHIN cxien 6nKTepin v nux Bigmi-
wnil, B B aueoriuHKx HOHTPOABHNX UpyHTax. THuosMMY npen-
CTRBHIKAMK paalsuifino sabpynienix TRYHTIB GYns poxesusnbaps-
NeHi Ay neTATHIRL METHNOTROH — NpegcTassKKK poay Methylo
bacterium, s Tro CROPOYTBOPWBANLHL Gakrepii Bacillus subtilis
8 Baclllus cereus. CyfneTabhn [038 AA8 aesKHEX Baserepiit pony
Methylobacterium crenosyan 9-10 KIp.

LlikeBKMK € nocRinmenus BHADBUIO CHNBAY MiKpoMiueTia
BHYTPILWHIX NpsMimess of'exTa “¥Yupurta” (4-it cneproGaok YAEC),
Tak, swnoeHii cxian rPHOIB NpeacTeRNCHHE 48 angomu 24 poaie.
Mouan 80 % Takax rpubiB nirmenTosagi (HA HHCTKY MenaHlsmic-
HHx rpubis npunagse 6nmasko 40 v, ). ¥ rpubis, eMpincuux o mivLs
BHCOKOI'O panioHyIi ‘0 3a6p, SARTHICTS JBCBOIC-
BETH DaRiOBYINELE 3 PCRKTOpTIOrO rpaduTy. HafiEToscneniwe panio-
Byraene ancevoe Cladosporium cladospotrvides. ¥ Gurstsox Mixpo-

miteTis, BUALIEHHX i3 J0HH HAEC, snnsneno seyye nosumuienozo
padiomponiasy.

Eaexctpuka. Hopotroyscre NPOXOLKEHKN NOCTIHOrD W1 SMiK-
HOFO CTPYMY Heped oy } MIKpoOpE cnp Auwe
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cnabry alk. Ane TDHBAJE NPOXOKEHHR CTPYMY 8HCOKOL HONDYTH
MOME CINPMYHHHTH EJeKTPONIS JeAKHX KOMNOHEHTIE _cepemam._un
1 ¥THOPEHHA NpPH ULOMY CHOAYK, AKI 3ary6HO AIOTS HA MiKpooprisiz-
mi. Kpim Toro, npoxomxenus cipymy c'ynpoanmyi:'ru_:a BUAinEH-
HAM T8, AKEe TEHOI MUMEe BILIBATH Ha Mjkpouprmaun.
MiKpooprasiaMs NpH CyCOeRYBARH] Y BOLHIK POTUIBAX Hlxyrl_a
Ha CBUIM NUBCPKHI eneKTpHyHKR anpan. ToMy npH DpoXowKeHHT
CTPVMY YEPCa TEKY CY! 130 MBCTMHH 3 Her 38pPAAOM CNPA-
HOBYIOTECA 10 AHoAs (NOINTHAHOrG EAEKTPONR), B MBCTHEH, 38pAJ-
WeHl NUIMTHBKO, — A0 KATOAS (HEraTHBHOrO enexTpoas). Taxuf
PYX MACTHE B ENEKTPHYHOMY 1101 OTPHMEB HA3BY e.nexmpmpqpuy.
Lle npmue noxaseso B ocHoBy faraTsox nuammqumr: mmm.a mo
ARE MOXMBICTh 31iTCHHTH BHALICHER peuoBiH I3 cymaitui. Y MiKpo-
Giooril Led METOA BHROPHCTOBYETLOR ZUTR RHANIZY NPOAYKTIN MeTa-
iomy Mikpooprasiamin.
o Ys.;urpﬁyn. OcKinmiy Gaxrepii MeloTs muocun MB-I'ly[MB::‘
i sopeTry puriany ofi V. HHIBKC KO. el
:s:;utnuxylronuunh 100-10 000 T'u) .u}_m'rh BA H¥X canbro. Ane
rX10 GanTepil 3nBYPUTH B PLANKY, B AKIi nmnnplmu-ru'._n BHEOKD-
HACTOTHI KoMuBBHKA (YNBTPOSBYK — Y3), ﬁaxfnl_)n mnymm
i runyTs. IcHyE Aymxs, o pyﬂuymn_ KNITHH nin aicio yakTpe-
3BYHY 3yMOBJICHO YTBOPEHHAM BCCPC/EHL wd?w MNiHK, AKA CKIAR-
mmeTbefl 3 HaRaplbuimkk Gynsbaok Taay, Wwo ml:'m"rbcn. B poays-
HEeHOMY CTEHI B NPOTONJA3MI 4K B DIIMEI BA NOBEPXHL HTHHE.
Baxtepuunanny edert Y3 sMCHIIYETECA, AKINO upurru_'«r_v\rn‘:
con Hagimayir (pospie plisun), Le eiabyBseToch upH fmnnmm. anmy:
pedsi of'ckTE B renk v ixwe p'sake cepemm.ne Baxreprusnosii
ediexT ¥3 nocHuotTECA DPH HACHeHHI Cycnensil, wo OIBYUYETHES,
B30TOM. NOBITPAM, KUCHEM, OCKLIBKM 1L NUICHIIOE KABITAILI. ]
Hin ¥3 cnprynsne se TLibKpn m.mmm NOLIKOAMERIA KAi-
THH. [TpH UBOMY COOCTEPITAIOTLCR ﬁiiuxmill:lu T8 PYHKILOHANBHI
arixK. AKI He NPHBCAATL Lo 3arkbeni npmm_amy {MOoNY TS BHBLIL-
HATHCA GI0NOrivEO BKTHBHI PEYOBHEN — BITEMIHM, mm A \H.).
Tomy ¥3 BEKOPACTORYHITS IULA mpmm'ssa NEBBNX KA THHHHK Eb]::
Wi, AnA crepuHaiaauil cyﬁrrpﬂ'm: TS EipORaVIOTECE BpH
nosifl o6pobui. Jo ¥3 uyransi Bei Mlkpoopramiams, 8 TOMY wECAl
it cnopowi, ane 3a cTyNEHen 1y TIHBOCTL BOMK BLADISHAKTHCA .
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B.1.2. Ximiuwi panropn

Hounenrpauis iosin soanro (pH cepenoewuta). Ions H 1a
Oll mafidiaew pyxomi 3 yeix ionis, TOrY HENMeHLUL IMIHK IX KOH-
UCHTRALL CHARHO O10TE HE MIKPOODraHisme. ¥ ap'Aauy 3 unm BeTa-
HOENCHHA | IIATPHMAKHA ONTHMEABHOrD IEAYCcEER pH cepenosmua
MHC BEOWKE IHBYCHEA 094 POCTY TOO 4M iHiloro Mil(poupraﬁlamy.

BinetwicTs opragismis HARKPALLE POCTYTE 34 HEATPEIBHOMD
pHl, abo » cepenomnwax, JHANEHHN ph sucnx GaMobri go wefTpane-
Horo (pll 6-7) (macx. 6.1). Taxi MIKPOOPraNITME HEIHBRITRCH
Helmpo@inamu.

Tatamyx 6.1
Bilamoiuenns sispoups smamis 30 pH ceprronmns
PH cepeaonwian,
Muepoupraniism ! 38 AKOED MOHTHIRR POIRHTOR SUKPOURT ai Lany
M WININEALRE ONTHMANLIC 1 MAHC HMRILe
Tamsumi Bakerapn 4,5 7.0 | o
iy Aubencnl GakTepll a5 7.0 | 10.0
Aserrolakrephl 5.0 7.0 [ ]
Clprofaxteplh 10-50 6.0 7.0 10,0
ARTHHOMINETH 4.0 5.0 6.0 7.0 2.0
M " | 1.6 5.0 6.0 9.0

MigporineT, ApiRiss | acaK GukTepit nobpe poSBHERIOTSE-
A B KECAOMy cepenoanuy (pH 5-6). Ix woasmawr e yudogins
Huxu. Cepep Bakrepil - uwe nextoGuunMnu, Gaxrepit poay
Acretobacter, Benxi wnnm Thiobacitlus. Barero axi barTepit (Tpudi-
KATUPH, AKTHHOMILETH) KPALUC POCTYTS ¥ JIYIHHX CEICADNMILAX.
Yx waanemors @2 K0 2 o@lasnuxu. Hanpuenag, xonepkuii 816
Piod rane onTumys pll 9,0,

Minrprmnnna pll nix wsc poety ocobnusa pesaHBEe LA THX
MIKPOUP BHIAMIB. SIK] XOys | CHHTEIYIOTE KMCIOTH, aae HE © Toae-
POHTHHMH OO0 HHX (MI(T"IGHK!IJIH: MORNOYHA KHCHOTH, AKY BOHM CHH-
TEIYMIT, NpHrRivye Ix piet). Tomy v TAKMK Bineaxmx BHHOpHCTO-
pyrors anGyeperl cepenosmua.

Binme pH Ma Mixpofiny KaiTiiy mose OyTii K npRAMEM, TRK
1onocepeaxonarnm. B octanssoMy sninaxy pll snaunne we ia Mippo-
DPTBHIIM, H HA NCBHI KUMIIDHENTM €epenuBmLgn, numuiamu HENX
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annemuTs BL pH, LU0 BUINMBHEC HE OPOBAKEEHKA COOAYY ¥ KTITH-
#y. Bia senuunsr pll 347emuTh TAROM YTROPCHHR T8 AKTHRHICTS
MIKPODHHX (PepMOHTIE.

Kxcens 78 Repalin. OKHCHO-siamosupn norenuiaa cepeo-
pHILE. MOAeKyAAPANA KHCEHD € MHTTEB) BANCTHBNM | HEOSXLIHAM
YCiM MIKPOOPrEHIaMaM (821€ DLIB00 M1po1). Loao kuckw Bei MiKpo-
opmujanu NOKINAKITECA HA HUKE TpYO:

ofniramui aepofu - 118THI OTPHMYBATH CHEPTIN TITBKM
WwanxoM NHXEHEA | ToMy NoTpebyiors kitcens, AKRR € TePMILAAL-
HItM (KIALEBNM) 8 ELUENTOPOM ENCKTPOMIE NPy AepobroMy auxanul.
BORH HE 3URTHL ONEPKYBITH EHEPruo vy oponect Gponiuta;

ofinizamyl Axaepotu — ROMYTe POCTI TLABKHK B CEpeaosmm,
AKe He micTuTh KHeH: Biaswe toro, ¥xuceHs fnf BENX € TOHCHY-
mxn. Bararo Akl QEPMEHTH LHX MIKpOOPraHioMis HEHATYPYITLEN
NpH KOETAKTI 3 MOTCKYIAPHEM KECHEM. 3rylHs 18 KHCRK Ha o611
raTHI BHACHOGH AYMOWIEHE THM. 110 B KIITHHI ¥ DPHCYTHOCT] KO-
HID y'mopp(:r'n.nm nepemr BOAHMY, mcm'l y BEOHKMX Imlllll!l!lmul.ﬂx
MOMC COPAHATH 3arnbeTe KaiTeEn. Y aepolis € hopmenTn kama
aasa 800 Arpoxcudole, AR POIKABAHIOTE NEPUKKE BOLHW. Y aBue
pobie 1l POPMEHTH BIRCYTHE:

dexy i pofiu — POCTYTL AR Y DPHCYTHOCT] KRC-
#10, TAK 1 Gea nporo, Cepen HUX POSPLainoTs AR TUIK: Qepomoae
PANMHE MOAUMHOKHCIL GAKTEPL MOMYTE POCTH B OpueyTHOCT Kite-
Hi0, AIE He Aa0THI fI0rD BRKUPHCTORYBATH BOHN OTPRAMYIOTE EHERMI0
TLARKE 38 houomMoron Gponigaa. Daky IsTETHEH] arBepoli ApvIoro
THIY (P11, KILUKOBA TRTMEKA} MOMYTH DEPRKIRYATHOR 3 AKX AK-
HA {v ppucyTHOCT! RUCHID) Ha Gpoamen (3a placy THOCTT KKnCHI),

MixpoGepOGIAL — HHBYTE 38 HHMIBKHX KOHUEHTPAULL KIC-
s, Bosst yotpebywoTs KPCeHb LTS OTDHMARHS eRepril, a2 ne urpe
HOCATS TOM NAPLIAALHOro THeKY O, mxuil tenys y nosiTpi (0,02 MT1a):
M norpiGun s 0.001 46 0,003 MIa.

Aepauin. [laa obniraTHHX AEPOGHNX MIKPOOPIAMIIMIE, FKL Poc-
TYTH MO ACHPM3DBAHKK COPELORMILAK. KAMHIC A0cTaTHED. Y PLIKKX cope-
ACHMILRX 7 PeTHKMM 05'eMOM DLAMKE sepoli OaTepii mnu(p:kpoc‘ru
TLARKH MB NOBCPXHL, OCKLIBHE 3 BULIAIEHHAN Bi4 DOPEPXAL YHMORR
HeRmKANTECA 00 anacpobiarx. [linnapaasHOro pocty sepobus ¥ ran-
fornx (WEPAX PLAKD KYTeTYPH Heobxiaka acpawis. Mikpooprasises
AMATHI BREOPHCTORYBATH TLTEKH POTSREEMIR KHC0Hb, A1¢ POTNHARICTE
foro syse miseka. Tk, 1 nsoam ips 20 Caa ymonn planosar a aﬂm_-
cehepruy noRiTRRM MICTHTS yoboro 6,2 rn sucso (0,28 mmass). Tawol
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HUTBHOCTL HACHIO AOCTETHLO JLIN OKMCHOHHA BCLOMG 8,3 Mr FAIOKOIK
(Tofrro onulel THeAUHOT BILA 3armrsHOT KiabkocTi TRHYHOIN, AKA MICTHTE-
T B HOPMANGHOMY DOMMBROMY CoDeqosnuL).

Ulspaxicrs p KHCY i YETHCH NPY sflmiuenni
MoBepRHI poal rai TR L ! 8 13 35LAL-
WHEHHAM HapUiansHOor0 THCKY KHCHIO B PAJOBIG thaai. JLng 3BLanes-
HA NOBCPXEL PoIALNeANA (a3 3BCTOCOBYIOTE TAKI ApHioMN:

KY/BTHEYBAMEA B TOHKOMY LS8PI;

NEPariLUYBAHHR DIIMEN CTPYILYBAMHAM (npaMe g KpyTome):

OBEPTHHIA NOCYANHM, LD NEHHTH, KEBKOID UO3 AUBMILO ocl;

HPONYCHAHKY NOBITPA uepes piamHy 38 AUNDMDCOM CA3UPOD-
noginexmKa (crasHl GlneTpy, Koatn Kaofisepa):

MCKBHINHE NEPOMItLYRARMA.

Bi Gi ¥yabtyp. s sppomyssuen ¢Tpo-

POLLYBRHEN
TO BHICPOGHHX KYNBTYP HEoBXLIHO BUKNIONHTH ADCTYN KHCHID. Tex-
HiKa anaepoliNux Kyasmyp nepenbasie:

BHKOPHCTAHHA TPOKMN AYeHHX DOMHBARX cepenosnu i nocy-
AnH, anKpuTHX, bea 6yasfawoy noslTps;

CTBOpeRHA BeakucHenol BTMOCH P v BAHYYMHMX CKCHKETOPAX:

MCTOCYBAKKH BACOPOCHTIA KHCHIO (i POrILNON, RHTHOMIT, X40-
Pua ohuosBNeHTHO) miai);

BHECOHHA B cepeaousiue Blanusumnkis (ackopfinosa KHCIOTE,
rloraikoanT, uncrelk pbo asite cynsdu. Ao opraqiam Roco nepe-
HOCHTB);

Geanepepsre POAYBAMHA BI0TY YH lueprroro rasy (Haupis-
SR, APCOKY) Yepas Ky nbTYPANBHEL ocyarMy (HEBITL nla wae nocisy
it NOMITEE MOMKHA JBNoBIrTH KoMTAKTY Cepenoaktils 9 noslTpam).
Le au 38aHa mexninag Xamzeima;

BHHOPHOTAHHA aHACDOBHKX BOKCIR, AAIIOBHERMX BIOTOM, HOZ-
HOM, BProHoM;

SACTONYRAUHA HOABOPOBKX IUMKATORI (PansyprE ¥ IpcyTHOCT
KHCHIG Mit pOese 3A0APRACKHS, B OMACPOlHNX yMOBAX Geabapenmii;
METILICHUBA LHHAKA B BUBCDOGHIMX YMOBAX TAKOMC anclapumocTeen).

0 ! nov ., Crymuk sepobmocti vir ARR-
epobuocti voj noxe Gyti nxapaxTepy # HiTBKiCHO 38

0 OKMCHD-Bl o noresuiany (rfil). ¥ soascmy poa-
wrl, nosuieTio HBCHUPHOMY KHCHEN, ril. = 41, a 8 ymomax stopnoro
wac — 0. Orxe. wukana sln 0 5o 41 xapak-
Tepraye Gynt-akuil crynine sepobitoctt. Fliosesomn Mesen rH, nns
ofnirarmmx aepofie e 10, mporte semuss noxes 320 /TR HHX HOCHPH-
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Rramei. Oficarul Gu aa BCR MHTTE npw ki,
He prue 18-20, ane poamHoRysaTHCs BoBK MONCY Tl TLALKM QP 2HA.
wettitax rH, ne suue 3-5, @ Gt abepi "

GoaiNHY AKTMBHICTS ¥ wnporony aianasoni rH, — sia O o 30.

Ximiunl cnoaywm. [lig xinrusin PEUORHE HE MIXPOODCaMIZMN
mume BYTH emusmpinesavhen (cupisc POCTY TH POIMBHOMEEMO),
Baxmepiocmamunnom, {yHecmamusHon (3aTpHNye pieT 1 poa-
muoerns Gaxrepid | rpuGin BA00ELAND) Ta Saxmepuyudnos,
Punziyudnow (BMIIEKAE 3arnbens BaxTepid 1 TpHGiE planoniano).
TpMENBADM CTHMYIOBANLROT Al Ha MiKpooprasiiMme mome GyTa un
HE HHX BITAMIEIE TA LHUHX PocTOBMX Qaxropis.

Bararo nki xisivei pevonasm 3ryGuU BIUBBAOTE s MIKPOOprE-
ul:nm.lxmummaumuxixpoduuxumumynmm
HINHOI (ETHACEMA CAMpT, opMamsieria, deson)Ta HEOPTEMIYHOL Upy-
Poam (COTl BAKKHX MCTRILS — CBHRIIO, pryri, epibas, sun). Asmiesns-
PoGHI PEUDBHEIN, AK] BHKOPHCTORYIOTLCR y DpakTHL A1n ApErKiNes-
WA OBTOPEHHMX MIKPODLE, HATHBAITLCR d¢ai NpinyagaAsHuMU
10.5-5.0" -He x10pHe Banuo, 2% & postss Roay, 1-5%-i POTHMH
fouony — wapbonouBs KHCnOTE), & opuioM IX SHHODRCTBHER —
desinpenuyien.

AnTHMIKpoOHI pruositHu P TaKi
MIITHEH:

AOUWKOI A FRNS NodrpxHesux cmpyxmyp uu oBoronoK xaimuy-
Hu [ETAKON, OHON, KPeOnH, NETePresT!, NONGENTHAKL AnTHGI0-
THEN — nodiMkcHE, Ssanrpanmy, cybrimn);

Dowenna gep { nopy A Me Ly { Bewact
reTann 38'A3vIOTE SH-ipyon Gutkin | Tas camnm rinBono i
10Tk IX TPETHHHY Ta YETBOPTHHEY CTPVRTYPH: Wakin (sl
an) an’maywuk 381120, BAoKye Yy BKIII0 LHTOXPOMDKCHABING Apoe-
HET OpIrHinyC GocoprIOBSEES A pisxi cyScTpaty; dropauerar
fIOKYE LMK TPHKAPBOHOBMX KHCAOT):

AOPYWENMS cunmesy Kalmunsux xoxnowenmis. lcaywory
CNOUNYKH, AKI HOINBAKTLCR CMPpUKMypHUNU a HOGAOsB MM,
sboanmumemauborimami. Boun crona 3a ceocm cTPYRTYPOD
HE HOPREALEL KNITHHEL MeTabants, Hopaasstnill metalosit xos-
KVPYE 31 CAUIM CTPVRTVPHHM AMETOTOM 34 KaTanirninnil uewrp dep-
menTY. THK, CYALPORANIA € CTPYXTYPHAM BHAADIOM A -aMINODeR-
SoliHOl KHEAUTH, AKE 8 CBOW YEPIy BXOANTS 110 CRALLY ROpEpmesTy
Tetpariapoganie nol kuetotH. Y Gliswocrl Gaxrepid reTpanspo-
POMEBA KHCAOTH CHITOANETHOR 3 NPOCTITNX Koxetonenrin. [ponn-
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Kul0NA B KJIITHEY, CYAL{OBAMIA BEAIOURETLCH Y (DORIEBY KHCAOTY.
Mpn WLOMY YTEOPIOETEEA KODEPMERT, ARl HE ROBTHHT QYRKLWIO-
HYBATH, B PLIYALTATI YOrO PICT NPMIMHAETLUA;

ApuzHivewHs cunmedy Biaxa anmubiomurxamu. Jlis auTHblo-
THKID Y NPOKBPIOT COPAMOBAKE HE DYHIILL 708 pubocom. Crpearo-
MILMH T8 HEOMILKE TRIBMYIOTE NpoLEC 38" A3YBAHES AMIHOHMCAOT,
eprTponiuME NOPyYInYe dhyERuir cybonsuuul 508, Knopampenikon
(neBpmineTMH) DPATHINYE BRIMOYMEHHA apmiaoKKHCAOT ¥ GLIKH;

APUZHINGHNA CUHMESY HYKAPTHOBUX KUCADM awmuiomuka
setd. Miromiume C nepewcomae cnareay [IHEK, axrniomiuns Dropy-
wyt cheTes PHK, pidamniuns aie un JHK-seaewny PHHR-noalne
paay i THM CAMMM DPUTBITLYE CHATER MATPHYHOE PHK y Gaxvepif;

20ABMYSAHHA CUMMAIY KAIMUHHUX eMINCH. CHRTe] nenTHAs-
IRIKEBY BPUrHINYETHCA OEHinmniHoM, gednnocnopiaas#, Galut-
PHLMHOM,

6.1.3. MetoaH crepmnizayii

BorsGens miKpoopraniaMis — HeobopuTHa BTPaTa sAsTHOCTE
20 POCTY TA podMHOMenEn. BarnTo AKI NDWKOMKCHER, 110 Cynpo-
BOAKYIOTHCR, AK OpEEWAO, sarubennio KJITHE, vV NEBHHX YMOBAX
mMomy ™ GyTH oGoperakan., Hanpuraun, sssuie doTopearTHBaLll
RICAK ONpoMiHEHHR KyAbTYPH YAbTPADIioNCToM,

Cmepunizayin (axennidnensnn) — ue SBIBHCHHA By ne-AKo-
ro MaTepiany Bl MHBRX MIKpoOpranismis abo ix (hopM cnoKow
{cnop). Bix crepuaitauil enin BiApIsHATR YACTKOBE anennigHedHa
(nacTepHIALI0), 4 TRKOHK KOHCEPBYBAEKHA. Hxmo y creprisHe cepe-
AOBKLLE wH MiKpobEY KynsTYDY NOTPAOMAH THLIL MiKpoopraniams,
To fieTseR Npo KoNmaMinayio (3abpydnenns, indixysannn).

EerTHBricTs PIsHAX ATCHTIA, BAKOPHCTOBYBAHFX LTA SHILUCH-
HA MIHPOUPTEHIAMIE, XAPAKTEPHSYITE SERUKUKON D, (unc, neolxia-
awdt ana aarnBeni 90 Y kaiTiy gesAol nonynALl y nesHnx yrosax).

Moeus a60 YARCTKOBA CTEPHALIRILR JACHIOETHECA 38 A0N0MO-
rOI BOAGTOFO HAPY, CYXKore Xapy. GlnbTpailil, ONpOMIKCHHA abo
pisunx Ximiymux aacobin.

Boaorw#h map. Bererarussi KAITHHI GLnswocTi GakTepis i rps-
Gie rmEyTs uepes 5-10 xB npy Temncparypi 80 C, cnops apixkaRis
i rpubiis — npw TeMOepaTYDi Be 8O C, 8 cnopu GaxTepli — BRLLE
120 © (15 x8). [Lnn AOCATHCHHR TCMOCPATYD, BHIIHX Bin TOuKH

6.1, [hn wb MIKDOODIAMEMM J08ImA DarTOp qr

KHNHERA BOAH, KOPHCTYIOTLCA aBToxnason. [lpun soctyni cositps
AEBMOMY THCKY BLANOBLAAE JHANED HHIYE TEMUepaTyps. Sarnbens
MiKpooprasiaMiB 0l Al BOAGrOry MAPY JATEMHTE Bl TEMOEpa-
TypHE. a He Bij ThHeky. ToMy Nia Yac ARTOKNABYBAHNA CALN BHMIpIO-
BATH TCMNEPATYDY. H HE TACH, XOUl, IBEXarOYH Ha TPOCTOTY TR Gea-
neky, BHmiploioTe THK. TEMNEPATYPA T8 TPHBANICTS CTEPHILIBAIIL
JanemaTL BLI CKNALY OOMHBHONo copenosua. Tax, MONOKS, XKens-
THHOB! CEPEAORMILA TH CEpPefOBRILE, Kl MICTATD LYKPH, BlTamMian
Towo, CTepHALaYIoTs npk Temneparypi 112-115 'Ci rrexy 0,05 MITa
anponosx 20-30 xB, M ACO-NENTOMML CepenOBHINA — nPR 120 °C
(0.075-0,1 MI1s) enpozeax 20-30 ke, poawsss conelt — npu 131°C
(0,15 M) Bopoxossk 40- 60 xs.

Cyxsuit xap. ¥ nponeci crepraisanil cyxmnn mapon Gakrepi-
ANLH] CNOpH nep: SITH BRLLY TYDM JOBINE, HDK Y Oponect
crepunianuil BOADIHM Hapom. Tony sapocTiftkHll cknaanfi nocya.
OUPULUKH, MACAE CTEPHIISYI0TS YyNPOLDBXK 2 PO (PR 160 C y cyxo-
My cTepkaisaTopl. CTepralaauin sapos Gasyerses Ha Koarynail
KAITMHKUX BLIKIB.

DiaeTpauin. Posusss, mo MICTATS TepMoanblinml pevoshEn,
Crepuaiay T GLILTPRTIE (TAK 3BAHA XUIOAKA creprnizain). Npa
LLOMY BHKOPHCTOBYIOTh MeMBpasnl QLABTPH 3 pl3EBM AlaMeTpOM
ROP. (LD A6€ MOMUTHBICTE JATPHMYBATH HA HHX UPraMiami plasol
senuumul Th hopMe.

Onp 3 10T YABTPA(IONCTORL, PeHTTEMiBCH TR
paMmu-apomesi. ¥ nuGopATOPHIX YMOBAX HAFIOHPLUE BHKOPHCTOBYIOTE
crepuaiaauino Y@ onpomisensan. Tax CTUPHIIBYIOTE OPHMIIICHH N,
ILNBCTHEKOBMI: NOCYH, AKMA HE MOYKAR CTEPHIALIYBETH B ARTONKIARL

Kimiumh aacodn. [[ng crepanizanil Xapuoamx TPOAYKTLE, Nixap-
CBKMX NPendpsTis, pLaHKX OpHAAZIE 3RCTOCOBYIOTE OKMC ETIINERY, Al
BEHBAE | BereTATHERI KAITHEN, | CTIOPA, Ane AIC TUILKK Toal, KoK MaTe-
pinsis, AKL CTEPHIIsyOTs, MICTATS fleAKy wiapxicTs soan (5-15 %)
Oruse eTH/IERY 3aCTOCOBYIOTH ¥ BBEAAAL FA2080L Ccyslil 3 A20TOM YK
BYPREKACIHM FE30M, B AKIR AOr0 YACTHA CTAHOBHTE 8ig 2 po 50 %.

Nl abepiranmn Tepmonabissuni pedoRAN, wo mMicTRATHCR
B IOKHBMMX CEPEROBMINAK, B NpakTwKy Gyns Bseseds cTeprnisa-
uin P-nponioaakTokomr. Bin skauHD AKTHBHILIKA, Hid ORKE APoRi-
Neny, 4¢ pasomM 3 THNM HOMY NPT ~eHHA M1R. [-upo-
nionauton y ronuestpawil 0.2 % nobeasamwTs ¥ roTosi NoMHEHE
copesoBitls, AKl BOTIM inxyByrors 2 coa npu 37 C. Hanol cTepuai-
JYWTE TEKOM AMCTHAIIpoKARSOHATOM (0,003-0,020 %).

7 4-202




98 6, PICT MIKPOOPTAHIOIME

Ias crepumannil HRCIHHA, AKC BUKOPUCTOBYCTBCH A BUHO-
HIYBBKHHA CTOPHABHHX POCAME, NPRAATHI TAKL IAMVOIML BHTHMIK-
polini ancoBu, Ak Gpomua Bojs (1 %), cvaema (1% -0 poswin HgCl,
¥ coupm), murpaT epibaa y Burasal 0,057 -ro poauMey Ta 1.

Mevoan roncepsyBamns. Opramiinl MOTCPIAAH POIRIRIRIOTE
€3 MIKPOOPraHIIMAMIT. FKILLIO HE BEXHTO crewinaeHnx asxoain. Hai-
Ginblie SHUHEHHS MOIOTH METOLN, 110 3abealeuyioTe 360pit aKus xap-
wosmx nponykTin. [l nHTRMESA BrpiLye Xapeosn mikpoGionoria.

Xapuopl 1PORYKTH CTAKTE HPITPRINTHYMIL 40 BHKOPHCTANNA
He TLIBKH TOMY, 110 PUSKABIHIOTECR MIKpoOprariamann (0 pesyiin.
AT 8epolloro OXHCHEENS Yit HMarpolHOro rMuTTH) & T TOMY, WO
HR 1Mx noTpatuoTs Gaxrepil Ta rpibiy, SKI YTBOPHIOTS TOKCIHH.
Taxumu npoayuesTamn toxennis © Clostridium borulinum | pisni
gt crainokokis. Jesxi rpHGE YTHOPKOTE MIKOTOKCHHY, 3 HKHX
HaHbiasw BinoMuft apraTokeuH (MPOAYKT muTTENIANBHOCTE TPNGR
Arprrgillus [lavun).

JA5 KOHCEPUVBIHIT BHKOPHCTOBY XN b T8 XEMINH] MUTOAR.

Diawuni meTonL [le B nepury Yepry cTCPUIIMNLIIA 38 AOKOMO-
1ok BicoKol TemnepaTypH. Metanesi xoucepsri BaHkY nporpisn
107H B aBTOKAREL. [ KOHCCPUYBANTIR KHCAHX 170008 X CORIB A0c-
TATHBO NACTOPMSALIL, ¥ FPOLETT HIKO) 1IHYTE JHUIC RCTOTUTHBR]
KAITHIM, # CHopy ABeplraiTh HUTTCIRATHIOTE (PHADCUOPH B KHE-
AOMY CEPCADMIILLY HE HPOPOCTIIITE).

TN0AOEI COKHM, MINCPRABHT BOH, MNIKADCRKE APCTIHPNTI CTOPX-
AayrTh vepes apibuonopicT asbecTont MK uemonoani grastpy. Cra-
puit ot Mpenii cnoci 6 KOHCEPBYENHEA XUPUOBIX APOAYKTIB BHOV-
WYBAIMAM UPYHTYETLCH HE TOMY, W0 AIR POCTY MIKPOOPIANIIMIB
weobxiana nesns sogoriets (nomea 10 ' soan). Bigesui wageTisu,
cywest QIpyKTH, ClHo, aCPHO a0OPIrHIOTHEN. CAME 3ABIAKH CHUENY
cyxomy CTANY.

OnpoMineuns 18 KOHCEPHYBAHA XuPUOERX WPOAYKTIB Wwe
He pocuTs noumpene. Y0 npoMeH] UHKOPICTORY OTh HEPEBRMHO LK
CTOPUITEIRLLL DOBITPA Ml MO. xif 18 .
Hinaifinns cnocobor, AKH HANITE ¥ AOMAILEIX YMOBAX KOHKYPYE
3 contusm, € A0APIrBAA 1w En3skl i TemiepaTyp. B ramepax s
rIUBOKOrD 3NMOPOMYRARKA TIIUDYKTH SGePLEAHTL P TeMICPATY P!
minye 20 C i mxye.

Kimiumi meToan. Koncepuyeniiim nKHC @ RIHM TRY ITYETE-
i MA ToMy, 140 78 HMILKKX 1T Bed nocTyny NOBITPH PocTe AyHe
wefiarnro Mikpooprgiasis. Tepmocriiia ciopa an phl wiscie 5.0
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He OPOPOCTARITH. JLAH NPHrOTYEBHES KHCADL KENYCTH, CHI0CY. KHC-
NHA OTLPKIS | CHPOKOTIMNEHHX KoBBAC BMKOPHETORYIOTE OpHpoLHe
(METYPAILHE) NUIKNCIEHEA, ke Blafyeaersc B peaynbTari Moa0M-
wnormenoro Gpodines. [Lis RosCepay BARES A0 D POIYKTIS LACTO fo5as-
NAWTH DUTOBY, NHMOIIY, MOAOUKY KHCIOTR.

M'scai T8 pHOIL DPOAYKTH KOBCEPBYIOTE KONUeHWAM. ¥ Kon-
TUABLOMY AMMI MICTHTECH npozykTH cybninanil — desoaw, kpeso-
T, ANBACTLAK TOLO, AKMNM OPHTAMARE 8HTHCEITHYNI RIACTHEOCTI.

Iingn conss npoaysTH BMimyoTe ¥y 14-25% -ft posunu cani.
1lyxop y BHCOKHX KonuenTpalinx (a0 50 ¥ } Taxom npuruisye picr
MiKpouprasiamie. Tax roTyioTh MBpMenas. BEPEHEA, CHPOTIM.

Ilnn HOHCCPRYBAHNE NPOAYKTIE BUKOPUCTOBRYMOTE i xiMiyni
HOHCCPBUHTIL. ¥ BiHO AGERANRIOTE CIPYMMCTY KNCAOTY, AHETHAMPO-
wapbosnT, copbinony, Gensofluy a Mypmusmy xkucaord. [laoan
uMTpycosr olpobamors awpedinon Ta oheniahesonaron, Pob-
NATECA CHpPOUH JACTOCOBYBATH AAA KOBCEPRYBaMEA axTHBioTHRM.

6.2. ARANTHBHI PEAKL)T MIKPOOPIAHI3MIB
HA CTPECOBI AIi

Y npupoisvx MiCUAX iICHYBAHHA MIKPOOPTaHISME 343BAKNTE
prney GnraThox HecupuaTavesnx GaxTopis (Y onpoMisessa, 10M1-
aylouol pitiauil, Temneparyps, pH, Tokcnukinx coonyk Toio).
¥ upoueci croauil y MiKPOOPragisMis cOpMyBanca KOMILIEHC
BABRTALI NI MOXANIIMIB, SRI 18K0TL MOXIMBICTS IM OPHCTOCY RS-
THCH AC [OHAWX YNOD ICHYESHHA | BHXIITH LI AEK HECHPHATIN-
Bt paKTopIa.

Binusme 3ariibie BHIHaNCHHS ToHATTA ananraniitaux npoue-
cin. Tak. M.C. Tinapos podriiAnst AAANTALIID AK CYKYTIHECTD MOpho-
(hia10IOTINH X, DOBEATHKOBIX, NOTY XL AMHX TA 1H10MX ocobAnmoe-
Teil panore enny, mo sabcaneuyc MomansicTs coeundivHoro coo-
cofly MuTTH B NCBHNX YMOBaX noBKlAAR.

AznsnTauicio HEINRARIOTE TAKOXK CAN Npouec rrpolacuun opx-
CTOCYRAHL OPrAHIANIE R0 YMOB AAMOID COPEAOSEUA 10Ky BSEHRA.
¥ mikpobioaorii caMe Take porysissa Topaina © Tpaanufins.

Poapiasiors sarasul, yacTxosi aanmraull nepeasasntauil.

Jazansni adanmayil — OPHCTOCYBAKKA K0 [CHYBARHE B I0KPO-
kit 30Kl copraoBHILA, MANPUKIAL, ¥ NOpes¥iRl saal, poni conmrm
oaep. poxi s apauMx ukepen. Yacmxosi adanmayil — cueuinaiasuil
Ty IR
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A OEBHOTO COOCOBY MMTTH, a8, no OEBHHK
cyGeTparis, POIBHTKY B OeBMKMX MIKDOIOHAX Ta is. Hlepedadanma-
Yin — sascTHBiCTL OPCaHIIMY, IO MAE NPHCTOCOBYBAHY WiHHICTH
Ans oie we sgiicuennx (hops sasemMoali fiore s cepenossimem. Hanpuk-
naa, spatvicrs GakTepisnbrix SHAOCLEOP BUTPMMYBATH TPHBANE
KMI'ATIHHE, 8 TAKOX 318THICTS AERKHE MIKDOOPTAHI3MIB afifichg.
BATH NerpanALin KeewoBioTHein, ximivamx CODAYE, CHETEIORAKHX
JHOAMKOK | AKi padiwe we ICHYBANH B OpHpoai, iMoBipso, MonE
POAPNANBTH SK OEPEOARANTALIN, OCKLNEKN TLILKK OpY IETHHeEN]
3 NOANBOR0 AOLIGMA CTIRKICTE BHRRIHETECS PATIBHOO,

Bmmencﬂ. IO KAlTHHEE, OiAA8MI HECOPHATAUBHN DiAM,
nepebysawTs y craui erpecy. Jii, wo COPMUMHAKITL CTAH CTpecy
KAITHE, BM3HAYSIOTE 5K cTpecopui (a6o crpeconi).

Poapiannore CTpec Aemanenuil | neremansued. Hencrans-
Hufl cTpecy cooio NEPry HOALIAIOTE HE JARPoOzZpUMOSARU ] Hezanpo-
zpamosanuii. [eToTHe BiaminnicTs Misk LUHMH BIIAMK CTPECY O0NA-
THEE B TOMY, 10 Y paai SAMNPOrPANMOBAMOLO CTPECY OPIeHisM BIKe € KOM-
[ETEHTHAM JULR IEPEXOAY Y CTAN NepexaBanus (anabiosy). 3a Hesanpo-
FPEMOBAHOTO CTPECY NPAILIOIOTL NPMHINOONO iHi HHTUCTPeCOB] MeXa-
Hiamy, 6o oprauian Be gigroToaacHnii oo TEPEXOY B CTAH CIOKOW.
Tpnkaenom HESAPOrPAMOBAHOID CTPECY MOXE Gy TH TEMIEDATY]D-
HA JiA B8 KAITHMM mMiKpooprasiamie, sKi BKTHBHO pocTyTe. Bianig-
HiCTE SANPOrPEMOBAHON CTPCCY NOB A38HA TAKOHK 3 TEM, LU0 ¥ UbO-
MY pasi kecopuATauenit GaxTop nic HOBLIGWILIC, HANPHKARL, ¥ CEpe-
[0BMUL] DOCTYHNOBO BHYEPIYIOTHCR HOMHBEL payoeuH. [Tpuknagom
modke 6YTH NpOXOMmKEHHR MIKpOMILeTaMYM Beix oonepeanix cranil
ANH GLAMOTOBKM 1O COOPOYTBOPAHHE.

Ocobamsuit ivTepec craposuts 1o, 110 BHTHCTPHCOBL RAADTS-
WiiiHI MeXANI3MM BHABNAOTECH AOCTATHBO CXOMCHMH B eyKapior
i npoxapior, 10670 Be 3pNemaTs Big PIBHA KATHEHOT opramizanii.
Y nAHOMY pAdi MAOTECH K8 yBoal aminy 6 ainidnomy cxnadi smemb-
paw, cunmes Giaxis mennoeoio wory, RPOMEXMOPHUX CROAYK,
O Makom: aHMupPEIukanbNLl J0XUCM OpZaniamy. Kpim Toro, eei
HUBI OPraMISN® — Bin GaKTepil 00 nroIMEM — PEETYIOTE 118 i
HECTIPHATMBHX QKTOPIE CHETEION TAK IBAHNX CTpec-upoTeidia,
KINBKICTE ARHX uponopoifiua gil. MNpunyckaeTsen, wo crpec-binku
L5 38XMCTY ocHoBHWX Ginxis,

Poaraaremo gorasamime DY ERUIOHYBHMEHR fesikux AHTHCTpE-
COBHX BAANTRUIAHMX MexaHismis y MIKpOUprauiamie.

YTBOPIOKITLCR Ol
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6.2.1. 3Imiun 8 ninignomy cxnagi membpan

38 CYNSCHMNH YHBICHHAMM OCRODRA CTPECOBS OiA OONsrac
B 3MIH] IUMEHOCTL nimlasoro Gitnapy membpar, mo OPHIBOARTS A0
meTabomunoro aucanancy B gyuKiionypamyi Menlpas-a8"ssanmux
thepmenTis. A nyMKa Opo TE, WO CTIKICTE OPrasiaMis DoB A3ans 31
cr/anon Menbpas, Byna Buenossera me 8 1978 p. opy Busvenyl mi
ETRHO/Y HE CKARL MenGpauMnx Mmids Apinaxis. 3a cxannoM sini-
B EYKAPIOTH 3HBYHO BLAPI IHAIOTLCA Bl OpoKapioT. Boxpena B ocran-
HiX BLICYTHI CTEPMMM, NOBrOTAHIHTOBL IAPHI KHCAOTH, AK PPEEK-
210, BigeyTeiR chivromienny, a 8 neskux eySaxtepifl © ronasolnm
(Mo ANBL sHBNOMYM eTePHsiB), ¥ apxeSakTepif UPWCYTHI YHIKANEEL
niming, etepugiKoBani C-coMpToM, 8’eanaHun 3 THiLepHEOM,

Ta Be: Ha BLIMIMHOCTL B craal niminie, knitnean
eyxapioT i oy ploT opu i i » 110 3abnanevyoTs
BANNTHEHI INIHY CKJIeAy nininle MemBpaw sifnosinko no TEMIOepa-
TYPH JOBKLIIA — L TAK 3BEHS 2 ‘Asricha ad yin. Boxpe-
™A OPH 3HsHeHl TeMOepATYDM BLAGYBAETLCA OLABHILCBES BMICTY
HEHACHMENHX HUPEHX KUCIOT ¥ CKAALL ininis menOpas, [ none-
PeAKYCTHCR niniaie i wag HMOpCTRicTs MeN-
pask. Ha niasuuienss remMoeparypy cepenoBiiys KiiTHEH peary-
HITh JHHHCHBAM BMiET)' HEHACHNCHHX MHPHHEX KMCAO0T. ulm noge-
PERKYETRCH BAAMIpHE posplamensn ninigis i asbraneuyersen cra-
Gilmasuin menbpan,

BNATHICTL A0 FONEOE"HIKICHOL AIANTALLI BUABIEHE BK v Me30-
Ginbuux baicrepiit, Tax i newxpotiinis, are npy oaxidl | Tiit sxe Ten-
HEPATYRI BMICT HOMSCHHEHMK HUDEHX KHCIOT Y CEXPodiLiis ssmuil,
Bize y MeIoQIAIB. ¥ neuxPodiNbLHOL FPAMIOBHTHENOL Garrepil
Micrococcus eryophilus npn amuxeHH] TCMOCPATYDPH Ee 3bLrsLmy-
E£TLCR BMICT HEHBCHYEHHX HMPHURX KHCAOT, Ane IMeHIIVETHCA A0B-
HHHA IXMix BYrIeUesnx naMoria.

BucoreTemnepatypimit senetanssmit crpec v rputa Cunning:
hamella japonica cynpoBoLRyeTHEA DO YeHoeT!
rnitonimiale, pious crepuuis i dochaTHanneTanomaNiny, amiNoo
CIEBIAHOWICHHA ENiKo- 1 rochorinizie. Cin3assauumy, mo oy vae
TPMBANOrO BHCOKOTEMIEPATYPHOIO cTRECY Y rpMbis BinbynawoTica
MMM ME TUTBKH B 7imasomy, a it ¥ ByrnesoaHoNy crnanl Minenio,
OKPEMB CHOCTEPITAETECR IMTENCHQIKALIA CHETEIY TPeraioay.

Buiun B cknagi MemGpammux niniaie kaires Mixpoopranis-
MiB MOXYTH GYTH COPHHHHCH] HE TLIBKH TEMOCPATYDHIMMN cTpeca-
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m, & § aiew membpanoTponsux (BETHBIOTHKK, eTRHON) I TOKCHY-
nnx cnonyx. Tak, Aid cTonoNy Ha wriTime Ipikasis Saecharomyees
cerevisice PUBONKTE N0 NiABHLLENHA HHCMYeHOCTL SiniLls 38 paxy-
HOK 3POCTHHHS B MitX BMICTY ONCIHEBOI RHCA0TH. BrecoHHA TONYO-
Ny NPHEOAHAO 10 3HBY Horo A6LILIICHHA MONAPHOTO CRiBBLIHOMICH-
A xonecTepHE/doconinia kaiTIHHOL Mmembpaus B nepLi 10AHHK
eaanauii kiiTwe Acholeplasma laidlawil poTonyony, a8 HACTYOH] —
110 3BLTRIIEMEN IKIEKCY HCHACHUCHOCTL KHPHHX KMCHOT.
POBHTON IOCLAAEHE 3 BHBNTHMA MEXBHIIMIB CTIRKOCTL Mikpe-
oprasiamMis 00 AMOPOXYBEHIS | BUCYLIYRANA nos’#HasHHi 3 opob-
MEMDIO TLAPKILCHIA MUTTESANTHOCTL 1TITHM Y UPOUEC] IX KOHCEp-
paini, TloxasaMo, 1o 38 OEBHHX YMOB (0O0EPEINEOTO KyALTHEYBAH-
up GaKTEpli MOXKHA A0CKITH SMiN XimiNuoro cranLy membBpnsit B Gix
OLIBHLIENHA BMICTY WMPEMK KMCNOT | 38ARAKH LbDMY MABHLHTH
BUAKHBAHEH KITHH y Dpoueci miodinisatil | HECTYNHOT0 HHILKOTEM-
meparTypHoro sGepivanus. Tak, npn uupollyeanui Serratia marces:
cens L Erwinia arcidene 1is NOMHBHOMY CEPEROBHILL 3 NOAABEHHAM
0.2 % oneimosol kicnoty 1 0,5-1,0 % TaHuy-B0 MoxHa nigeg -
751 e 20-30 ' BHAKHBANHS KAiTHD Y npoltech miodiniasii 1 subea-
nesmT abepesennn ix cTablibHOCTI BOponoBM 1.5 pory. [Min usc
HuabHOTeMnepETYPEOTO 3bepiranun (70 U) sucoke niOKHBEHHA
wniTnn (88-88 ) asbeameuye a0AAHKA 0,03 % onelHUBOL KMCHOTH
i 1.0 % TeMuy-80. [Tinsuicsns smicTy HEHACHHEHHX KIPHHX KHC-
707 y ciaaal nininis memBPOH MOMHE AOCATTH BHECENHHM 10 Cepe-
AOBHILA KY IBTHBYBasHS GBKTEpif A1ETOHY , HKADICKCRHY, [HOKCH -
HY, ETMACHIVIKOAK, Je30KCHXONaTY HATPIIO, & TAKDM HATPILBHX
cOM1eji DACIHOBOL, NIHONEBOI, NIHONEHOBOT | GATEMITHEOROL KHCIOT.

6.2.2. YreopenHa NpoTEXTOPHHE ENOAYK

V HECTIPMATIHBMX YMOBAX [POTEKTOPHHMKE CNOAYKAME MOXYTE
GyTi BYPAEDOAM, B TOMY 4HCAL | CRIONOMCAXAPIAH. KHPOTHHOLAM,
mMenaHiEM, OpoTeKTOpHI Biake, HUILKOMONEKYAADHI CNONYKRH —
ocmonipoTeKTopH T8 i, Cnin 38aHAuMTH, WO CHETE ACARHX POTER-
TOPHWX CHONYK ¥ MIKPOOPTEHISMIB ¢ KONCTHTY THBHHM (ENC, mir-
MOHTH), BA€ Y HECOPHATIHEAX YMOBAX MOME cuocTepiraTHes 36i1b-
LICHHA X CHHTEsy. PAL OPOTEKTORHHX CROAYK, ¥ ToMY iMeai npo-
rexTopui Gi1Ks, YTBOPKKTECH ¥ 1Ak HE AlK He STHBIK
darropia.
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OcmonpoTesTapi. [L1A POCTY KOXKHOrO MIKPOOPFAHIIMY € OUTH-
MAABIe SHANeHEN G- FIKIO BONHE SHTHBNICTS Y APHCYTHOCT POTHis-
HenIA POMOBHH CTHE LI ONTHMILTBEOra A1H POCTY piBMA, TO Hac-
THHY nocrynunﬁmp;ﬂnh:pmprw:mauymeﬂuﬁ BHTPRUATH HA DCMO-
peryaAuto, aabeaneueHyA EHEPricl) TPUHCIIOPTHMX CHCTEM, CHHTE
HHILKOMOJIEKY IRPHRX ocvonpoTexTopis. Tomy B ymOBAX HOHHMIKE-
HOI BOHOI AKTHEHOCT CHIOCTEPUAETHOR NOJONKENHA NBEr-PAIM, SHK-
JxeHUA WBNAKOCT pocTy T4 pisis Giomac: opraxiam nepebyBac s yMo-
pax 0CMoTHuHOrO cTpecy. Mixpouprasi op i mocHTE
CxauaHl i1 ADCKOHAN CHOTEMH NPHCTOCYBANHH 0 aMiM KoHUEHTRALULT
PEHOBME Y noskinni. Cepen HUX CALA BIRIHEYMTH HAABHICTE Y WHTO-
AABIMETHEHIE MembpaKi 0CMOCERCOPLE, O PeAryIOTh HA3MIHY HAIPY-
it MEMOPEHM, AMiBY CIIBBLIHOWICHEA B somyitumin Membpani Gunkis
MOPHHIB. L0 YTBORIKTE Tinpodilanii 0ops, YEPE3 RKI 3A1lCHIOETHCR
WANXOAMEHNHA B NEPUOMBIMATHYEHIA UPOCTIP He JAHAITO BEAHKHX
MOACKY. 8 TAKOW CHHTE3 OCMOUPOTEKTOpIB,

DemMoOnpomeK mopu — Ge HNabKomoIeRyAAPHI CIOAYEH,
HOHUEHTPRILIA AKHX ¥ LHTONABIMI SPIBHOBAMKYE s08ulUHIA THCK.
V OpoHOPIOT TAKAMM OCMONPOTEKTOpAMN € riunpbeTalE, HPOIiE,
roiko3irgiuepu-, TAYTEMAT, anreTHArAiudH. OcmonporekTopu
CHETERVIOTHCR B IITHHOIO 860 MOXYTh DOTTHEATYCH HEIO 3 HABKGANLL-
MLOTO CCPLAOBN LA, OpUNOmMY pofioTa BLANIOBLAMKK TPAHCTIOPTHMX CHE-
rer THROM IHAVEYCTBCA BHCOKOID OCMONAPHICTIO C2penosiilia.

BsicoKa OcMopinLHICT ¥ HHIKLHX €YHAPIOT, SOKpeMa nMineni-
pnsanx rpufiin, cYMPpoBOMKYETHCH NOABOK B KAITHEAEX TPEraAnOIH
i monionis. lenye NproYyLUEHHS, o piana EPHPOAE DCNDOPOTEKTO
piB 8 CYKAPIOT | MPOKAPIOT MOXKE 6yTH HOP A3EHA 3 BLOMIEHOTTAMMN
B cranal gininis mesbpay max opranismis, TOHTO OPHPOAA OPOTER-
TOPA KOPEKE 3i CHIRLCN menBpanHnx sriniaie, TRKe NPMNYTCHEA
FPYMTYETHCH HA TOMY. LD OCBOBHE Gionoriuua QYRR OPOTEKTO-
B DONHTEE B craGiLiisauil almanore Gituapy wenMbpaHH. Moncin-
Bo, aaxueT MemGpanw OaxTepin, Ginsu nonimopdot as Gya0BOKC
i ckNugoM AIOiNIB y nOPiBMAHNRL 3 wemlpaEOX eyRapioT. porpedy-
gap Gibil BYAbKOCIEILIALI0BAHM X NPOTEKTOPIB, TAKHX AK FIILME-
GeTain. ruiKoInArniLepay, AKI HE supsneni p eyrapior. Calt, npo-
76, FEIHAYMTH, 1O ¥ ACHKIX APOKAPIOT ¥ OesHIX yNOBAX oCMOnPo~
TeKTopoM MoXe Gy TH TperhJiodt. ApxeSaxTepil, 8 TOMY YuCai raso-
labHi BAKTePIL AK OCMOPETYARTIR BHKOPHCTOBYIOTD TLTBKK et
OcraHiim uacom y AITCPATYP] 3" ABRAKCA NoBLLOMACHMS 11O TE, WO
AN HAGTOOKKCHIDBLIBNT ranodiisil GaKTepil MOKYTE BMKOPHC-
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TOBYBETH AK POTEKTOPE] COOIYRH
HOBY KMCAOTH, Npoais i ralnuaGetain.

Hirmewrn. Bparsicts no cumTesy nirMentis piavol npupoan
(menauinis, kapoTusoiAie, nponurinisie) © XaPAKTENHOD DIKAKOK
GaraTeox mikpooprasiamis. L nirmesrs BUKOHYICTb pLasi GynKuil
B MIKpOOHI KAITHel.

Meraninu. Dynkuil Mensgivie N0ARFEICTE FONOBHIM YEHOM
¥ auxHeTl Bl VA Ta lonisyieuoro oapomi BHCYWY ai
AiTauskx fepmennie T in. fosye ayMKa, 1o pons meanniuia y aaxueTi
Bia Y T8 ioHiayouoro oopoMiHCHMA Moe BYTH uy MOBIEHA BUTH-
OKCHABHTHMMM BABCTHBOCTAMM 1IMX cnoayk. ¥ niteparypl sasma-
HACTHCH. L0 MENDHIEH MOXYTE BHKOW YEBTK GYH KWL BUTHOKCH AR
Ty B kaiTHH). Cnpass B ToMy, 110 NpH onposinensi siaGysacTica
PRAI0I13 BOAK 3 YTROPCHHAM BKTHEMMX BIAbHMA PAAHKANIE (riapo-
HCHAEKX, [EPOKCHAHKX Ta IM.), Akl CNPHYHERIOTE NOLKO/IKERAR
Giomonexyn KniTuns, ANTHOKCHARHTH 3a8THE ROTAHHETH T8 HeiTpa-
NISYBATH TAKI BKTHRHI DHIMKENM.

Menauiny. ouessnmno, BLIIFPAIOT: TAKOMX OeBNy ponk y cTifl-
KOCTL MIKPOOPIARIIMIB N0 PAKKNX TOKCHYMWX METHTIB 38BAAKH
aparnoctt no Ix norausanss. Tak, abi A BMICTY inle
y knltunax Gaeumannomycen graminls var. graminls apu pocti
wa cepenopyul, nio MicTnTh CuS0O,. poaranansersen aocalaunkamm
RK BLINOBiAL HA HpReyTHicTs Cu®'.

Kap woidu. Kaps ¥ MEPOTOTPOIH KX MiKpoopramla-
MIB £ npoTeKTopamMy hoTocercnbLnisani, a y poTurpodie. xpim Toro,
GepyTe yuaCTh ¥ Npouecax nepenayi eygepril ceitna no peaKyifiumx
uentpis Gorocycrem. Kaporuuolns v wnirunax acpofiunx revepo-
Tpodmnx barrepilt Micrococcus lysodeikticus (M. luteun) aaxuiua-
W0TH AiEoEM Bl P neams. [puay Opo 7, LWo KEPTTH.
wolan craGinisyioTh MeMGpaks KATHE reTepoTpodmnx GakTepii —
Micrococcun lysodelkiicus | Sarcina lutea, ue NIATEEPANIOCH B NOLS-
AKX QOCALAMEesMAX.

¥ cpltni cyMacuuXx yHENCHS KAPOTME € 0AHNM 3 GIORHTHOKCI-
nexTis, axi saxuwarors kaltan MiKpoopramsmie vig al) Tokewu-
HUX MEPEKACHHX CNOIVE, NIC TAKOM MOMYTh HEKONHYYBATHCH B K-
THESX 0ia nicw Y onpoMisenys Ta ioMiayosol paisii. Tak, pagio-
criiixi Gaxrepll (npencTabrmky poale Delnococcus, Methylobacteri-
um, Rubrobacter) mictsts kaporuioian. Fpynrosl Gaxrepii. isonso-
zaui 3 10-xLnnmeTposol 3ok YAKC, TAKOMK BHABMINCA OIFMSHTO-
sitMHMH (aabapaicars Bla MKOBTOMO 0 CPAHIKEBO-UEPBAROTO).

apAriHosy | rayrami.

L r—

E2 Ansmues peakii singootrammen wa Crpecos g ws

By Ocr | HOCNLIHISKI 3BEPHY A YRRy Ha
TOR (PAKT, L0 TPErIO3a HAKOMHYYCTRCA B SHANHIA KUILKOCTAX yopra-
HighL (30KPOME MIKpOMILETID), 3ASTHHX NEPCHOCHTH CTaN ferizpa-
Tany {euriapoGioa). Kopensuis ain BUOOKHM piages TDera1oas i ame-
BOANCHHHM WAUTHH TRK ai maikp Riamis y cTam Bioay
ARNS MONCTHBICTE MPHIYCTHTH. 11O Lefl ancaxapua simoe s
BnaeTHBocT] MenOpasuux mnloe Tak, mo soHK HeByRRIOTY ocobamBal
craliiasnocTi B ariapoGioTHnusoMy cTanl, ToGTo Tperiioas ¢ ceoepig.
HHM J8XHCHKM MexanlanNom, akuit 3anofirse anesonsenm0 Mexdpan.

BesmnioTs. o 0ANKN i3 MexasiaMip TepmocTificocTl y Mikpo-
OPrANIAMIS € LIATHICTE OPragiaMy DepenockTH AerapaTanie, 5o came
JABAAKH Lsomy BlabypacTLeR cTalimaanis pany KAITHEKRX DOAL-
mepis 1 B nepy wepry 6itin, He mewwe synsenns nec | sbepemen-
HA UinicHoeTi MeMGDRH ¥ pasl 3ncaoatenns. ¥ GaxTeplansnnx coo-
PAX PYMKOIO JAXMCTY MOMEKYARPUHE CTPYKTYD Bia nedopmanii
BUKOMYE AMaIKONIHOBA KIECN0TE, ¥ TPHOIE AHENOTINHA POAE DPMIH-
CYCTBCR Tperanodi. Blanosiaso Th, IO 3 i phs-
MA TPeFrano3y IPOCTac i TePMOCTIAKICTE Dpraniany.

lloxaanro, Wo QpiKaMOR KYNBTYDR Saccharomyces vinl
i Torulopsis dattila 3 BHcoKHN BMICTOM BHY TP LUMBOKAITHHIMX BYTIE-
BOMB {FTIKOTeH, FNIOKAK, MAKRH, TRernois) € pagiocniftkums. Pagic-
MYTAMBL KYARTYPM BLIpionAloTECA Bia pruocTifikux noMHmeRHM
PeArpBOM BYFACBOMIE.

Exsonaslcaxopudu. Cepen plasomanirunx Glonoringwx Qymx-
wift ETIC ocnosme Micae sBiasonMmsea saxsestil Gyl uxs noxi-
mepts. Mikpotu ETIC aaxinumors kalTveR oponvuesmis sia pis-
HHX HECTIPHATAMEHX hakTopin (Bxcyiunysamua, ail samkux Toxcey
Hux meTanis, aeTubioTukie. Glounaln, aereprestis, Garis, yrsrpa-
{nonerTosoro onpominesma).

HosarniTuumnl nosicaxapuam, senaaxs ceoift rapodhaserocTi.
TPHBATHA wac yTPHNYOTL B0aY, 30epirsoun mrTTeaARTHICTE KAL-
TiH. Tax. nomecaxapuan, uo yreoyp TRCR FPYH TA pR3o-
CEPEPHIMH MLKPOOPraARIIMAMYM, HEPALIKOAMAIOTE EHCYIIYRAHMIO
rpyutis | anennyoms Boaul crpecs. Myxotani ssaw Escherichia coli,
Acinetobacter caicoaceticus, Erwinia stewariii asauwo criRwiwi po
BHCYHIY Hine i bl NyTRETR, Ari ke cerTeavions ENC.
EIC apamii yTBOPOBATH 3 BARKNME METRARMI REPOITMMKE KoME-
neren “meran—EINC™.

EIC, cunresosaunil Beiperinckia derxil, npoasanc saxwond
GyNKL woao KiTporessas. Mosaraitunnl nosicaxapran geaxex
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MIMpoopraHiamip InaTHI BaxuL AT SRICDCPMONTH DpoayucHTin ®Bin
OpoTeonTHYHOL acrpanaui, 3bepemennsn WHTTCIAETROCTE Kutiroy

OCHYOTE dhepemenna MUTTELINTHOCT] SoriTmy Y dinuosine us g
HECTIPRATINENX tharropin, Hpouecs, wo phabymasoreen NPH nepe-
XOAl KATHY ¥ Cramonapusi CTEH, MOXHA POIrNRASTH AK T8I, o
£ B 0pRpoansx ymonsx 10 Nikpoopi . AJD¥e B ripw.
Poal Gaxrepin plao awaxoass OOTHMANLHI ANA POCTY yMozm. Mis
MOPOTHHMMH COBABXAMM POCTY BoK TPHBAAKIL S8C NPOROAATS B Yieo-

Geay marpiemonnn MHTTEIRRTHOCT], Bowyt cramrs MeTabonuEg

MIHLL MCTHBNH M 2 6] sy POIMCTEHTHIMY 10 HECNPHATANBI X hak-
TOPIB copeaosHiun. Tok, waitvmn E. coll 3 ETRILGHNPHEO D3k poc-
TY * crlii M 0 Harp| an  BHTHEY MK, Drao-
CTPecy, Hbw KriThnm a erenonesu Ruo) Qaax pocTy.

¥ slanonins wa TIMBIIC TONOAYBAHIR BanTepil winteaywors
NpoTekropm Ginkw, HRBDWIIRA, Binok D . wo 3sxmuar Goanoce.
praven JUIK, ITig giew HOCTIPHAT/IH MM x baxropin CRoCTepiracTacA
CHHETCS TAK IBAMEIX CTPRC-UPOTCIHID, A YTBUDKWTECR Ann 3axme.
TY ocHopaBx Olsakle.
¥ Gararsox MIKLOORIHBLIMIB eTIDKICTS 10 MeTais AVMORIHA

UMHTCIOM NCTANOIR RIYBAALHEX Ginxls. Mexaniam Actoxeuraul Cd*

VGAHTA B yTBOPORHL xOMILACKEY MeTeny A8akos, eriTea sikoro Ixugy-
Ryvraes Co? -, Mmm'na)‘ln:rml Gutkm yraopcssTLen TOPMOALIIO

hlanpmmy GakTopmn Sulfolohus #ilfatericus 1 Bacdlus caldurius
lrpnmnuwmuuuym-urynurn?al’ ICu’ Mesmcrinomp Cu' an's.
AYRRALKKA BinoK amrnsennlt ¥ Kyaetypax Vibrio elginolyticus

| Poevud, aer . 1L an Cu' orpeg, Criiik 1o max.
KHX MoTanls Bsxropi) poay Cltrohacter OCALNY WTE NETAH Y By g
scollAuBaROM 3 KiiTHREN KOMUACKEY Mrlll"()‘ PH NoepoakMLITR]
m°Azanol o weMipanamm sucnol ocdiaraimn, Upsinyexaaocs, o Han-
IpoayveIs wWann Qeprerry € HPHYI 00 cTifkooT) Bnmrepiit 2o Meta-
aln. Hperre o Aocala; Lt H
MINC der DT AKTHAHICTIO bemifiraemn Onscrepuin a0 M.

ICTh

¥

B3 Asamrmsem passul MESOODBMINE na CDRcoS Wil w7

6.2.3. Anrwpaawsanersi Imxscy

Oci M) 1261 O 330 YPamy ool ail mly P
KaspHoro orxcaenns (BPO) Gyam of ] pa.
suenmmn B.M. Tapycosus 1 M.M. Enmuyerem. Beamawors, wo
? i i s

B CTPECOBMX CHTYRILRX ¥ K poop
nlacuaendn BPO. Pons bnnunvopa BPO » kutuni HAjeNETL, OYe
BHAKO, cynepockua-akiory O), Kpim TA0, TOKCHUHIMH DOXLIHE-
Mg HMCHID € TRKOoX Tax) Horo axTmsxi dopuu, Ax EPEKNE BOLHI
HO,.n uo,'.. paanxaa Ol .

] x 1 IRMM, Ma 2Ll
CHHTIETHUR KMceHs *0,. 3a CyNDCHHMN yARICHE: IAGLY
TOKCHYHHEME LNA KIITHEM € CHBrNeTHMit xuceus | riapoxciant Mﬁ -
kaan. [lepeksc sonmo » uromy alanowesnl ¢ naliMenty peariifimo-
AAATHIN, TpoTe | Horo BEEKOGHYEHHA B KUITHRAX sione OyTa m-.nr
HHM. BBSXAKTL, WO InakTHBAILIA KalTHE TIEPERACOM BOLMI) BoB"A-
JBHA 3 YTROPEHHAN MADOKCHANNX PEAMKA/IS ¥ TAK asanill peasy))
Cenrrona. [py wsomy H,0,, scrynsmoym s peaxulo a JIHK, slairpae

OCHONHY POAL Y i mx NEKYT
Kpita mowxomxens K, 2 P
HMX COOMYK MOXE COP ™ Lo "

X KMCAOT Y ninlaax mesef.
NCPEHMCHE OKHCHOHMA HOMATHUE HIX WM,
pan. oxrcHedHA SH-rpyo Guikie, m'lhsyunu, B HHX 1:":::“"
BHX 34 ¥ .
Ane B KaiTHHeX ioHye sLAocHO saalfumi uunu-meplut:’
nHT 0 aaxwcTy. Tak, PepucHT cynepoxc
:i ifh neper y ANOT A Miows B m=pe-
ucaymasa a '
KHE BOARIO, EPLKHC BOAMIO POSKIAARCTECR 32 ADNCMOMOIO XAMAtd
cudasu.
. ﬂ::;:l; TOro, JaxXHeHy GyuKulo s xalveRsx axificsoote plant
EHTHOKCHAAETH (Torodepoan, yHIRINOHM, BiTaMINK rpyn:‘: I AL
cipxossicHl aMiHoKKCA0TH To [n.). Cnlg nlaxpecamry, wo 2 m.
OKCHARHTH € eder P FRUTLMY BPO. mupr;
Hiam1. Ixun ocHoana pons poasree » npsraiNesEi oponec -
HEATBHOMD OCPEKHCRONO ORMCHeRus ninlals walrammnx see:
e [pw suecennl 4o cepenonMns exsoreHmnx anﬂnnu.nu::
v lonon) Kuirus E. coll afuasmysatocs m 1.
KOHTpaseM, Lilkany Ansl ™.
2,0 paar y nopisuanal 3 AT, MM :lummm
ninlan gearux Gakreplil Moy -mu-y-" T g,_ i
AeyTie NP8 nepexoal OPraKiaMy B CTAR CHOKOD . ;
RETY THLHCTYRanHR Arofobacier sp. RLE0y Bar Teen I0en s RXTns-
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HocTi Qoctonininuore CHHTESY | 36LABILEHHA BNICTY COElinTHE
Ainigis — axkizpriopumsonie i nipomie. Moxnueo, i yrika i
Moz 3aminyiors HBCTHEY hocchonininin y MemGpaui, PopmyioTs
CTPYKTYPY. 0o 3abeaneuye “Cuokif™ | criftiicrs Ipiamx OucT o
JOBHIIKIX aii, i BHKOHYROTE poas bioasToxcunsaria, Mo 38Xu-
Li8I0TE HiTPOreHaay Big A KucHo nosjiTpa.

6.2.4. Pons mi; iTHHHHX XiMivHHX KoOMymixauin
B Agantayii mixpoopravizmis go crpecy

OcHOBHA yBara i upn HIL iamin aarrramy
MIKpOOpramiamie 10 CTPECOBHX M1l NPHALIRETCH “inanBigyamEEmM”
MEXBHIIMAM 3AXUCTY, TOBTO TAKMM, 1110 BLISYBAIOTLCA HA BHYTPILHBG-
MiTHEHOMY pieni. Tax, nopan ia sMinavy B neTabonismi i cram mik-
Pobuol KaiTAMM perenbue ROCALIKEN) PerynaTopui MEXEHIIMK, rene-
THHA i MOseKynRpHO-Gionoriuei acnesry PIIHOMAHITHHX CTPECOBHX
Ziii. TTpw Whomy N8 yearow NOCIIAHMKIB B8 TMIUNITHCH MisTITHIR]
KouTai, “s3seMoponomors”™ KinTHe B YMOBAX CTpecin. ¥ penkix
poboTax GaxTepiassi konouii | KYNLTYDH POSTNARIOTECA RK €1MHe
ine, 10 KOOPANKOBANG | AneKBaTHO Pearye Ha SMiny GaKtopis aosiy-
HEOTO cepegobnu, 860 HEBITE RK GAraToKAITHHML Oprafiamm.
Onrum is MOXIMBHX | HEABLTLIY BUBNEHWUM KaHBIOM Mixmeal-
THHHO! KOMynEkaul e “xisivna mosa", Tobro nepedave ma ompu
MOKKA IHGPOPMAYiT 30 donomoz0m ximiunur enonyk. Taki eno-
Y KW MOXKHA DOALTMTH HO aymoprezynamopu (COIAKYREHUA 3 RITH-
HANI CBOTO BUAY), ampaxmermy | peneenmu (pearyBsiuin ua ymo-
&M SOBHILWHEOrN CepenoaMLLS HepA3 BKTHBHEKR pyx), anmuliomu xu
ma inwi anmubakmeplasoni €ROAYKU, cUnTRa0BAR] IKMBHMM Opra-
HISMAMM, SKi OPHIHIYYOTD BRTHBHICTE Mikpoopraniamis,

Binomo, uo ximiyui CHDAYKEM-8YTOPEry IATOPs BifirpaTs
BAHUIMBY DOSbL Y WHTTE Miltpouprnm:lmin, AyToperynatopsn MOMKYTE
BIUTHBATH HA PICT i poasmTox miKpoopragismis, AMPePEHLLIBLIII0
T, Ixeo PeUPOAYKTHERY DoBenlnky. disionoriusnit cran, Snar-
HICTH MIKPOOPrasizMin CHHTESYBATH B IlpoLleci CBOr0 po3BMTKY ByTo-
Perynatopui nodsxaitunsi merabonitn Gyne Buepiue ouscasa 8 Kiu-
Ul 70-x — ua novarky 80-x pokin MUHY 0T CTOAITTA.

Tanobaxrepii a ymosax uuasxol CONMMOCT], AKA CRPHYHHIIE IXHIR
JUIME, BRALIAKITE ¥ HREKOIMIIHE CEPEADAMILE CHIHAMH OCMOTIHO
TPHEOTH, LD MUIBHLLYI0TE CTAGLILLICTS IutiTaE y 1w yMOBRX.

6,2 Aganmess pessil SKPOOPTAN Y WA CTPRCOB B 108

¥ cTpecosnx ymomax KaiTmun Gaicrepifi MoxyTs peanisosy-
BATH iHIUMI MeXanianM KONEKTHBHOTO 38XHCTY — suOiReHHA
exao. Gonimis-ng opia. FKINO PoarnANETH CHLTEHE BRPO-
YBAHEN ABOX PISMKX MIKpoop iB AK mmmr_va
11i50, TO MOXKHE KOMCTATYRATH, LIO B YMOBAX TAKOr® CTPECY KAITHMM
nescix GALMN TOUMMAIOTE CHHTEAYRATH creuudiunmil amﬁimu
OpoTH MIKPOMILETIB, HKI KyJLTRBYIOTLCS COLNLHO 3 MHMM. l‘hm-u
Y APINGUKIB BHAUIREOTS PR OPOTEXTOPRKX eKaoMeTabonizin npin
BHpOLLVBaHK] B DprCyTHOCTI (herony. YTBOpeHuR pl.'m'ux tlf;lum—
Tabonitie, AKi 98" HIVIOTH BAMKI TOKCHYH] METAA, ¥ BLINORIE BA
IX NPMCYTHICTE Y POCTOROMY CepenCaHILl TAKOMK MOKHE po3range-
TH AK OMM 3 OpPORBIR XiMiuBKx KOMyHRIKALIA y MIXpooprasisMie
e ymosax crpecy. Cninsea opheyTHicTs nesHHx MiKpoopradiaMmie,
(0 BANEIETL A0 PISHMX POAIB i POOKH, MOXE COPWYHENTH YTBO-
peBusa ekaononicaxepwais. Tak, saxomwsewssn EINC opu Bupomy-
BaEHl aMiwenHnx xyneryp Moxce Gyu B 34 pasw BHLgHM, I!I..'fK ¥ paai
BRKOPUCTAHHA NOMOKYAbTYD. Knitumw E. coll, ofpolineui TeTps-
UMKNIHOM | HECOPOMOIKHI BHACALIOK UBOTO A0 POCTY. VTEOPIOKTE
seinenTrdi fi NOKH o rabonit (ex: e .aﬁnnl'rlr:_l.
ARl NPHCKOPIE PICT TeTpaURKAIMCTIIOrO I.H-rmy n_.u:l Baxrepil
8 OpHeyTHOCTI BaKTeplocTaTRO) KoMUenTpauli axmcﬁ_mrum. Lleft
exzomeTsbonit BUARIAE TAKOM 3BXHCHY Al wwono kaitky E. coli,
#Ki POCTYTE B YMOBAX TEILIOBOrO, X0.00080r0, mmruur_oi oCMOTHN-
HOIO CTPeCIB. 3aXHCHE 1A BHABARETECH B OLIBHIUCHHL u.mnm_tocn
pocTy B OPUCYTHOCTE TeTpaUUKIiEY | ops Temmuc_imy ctpeci abo
B 3AMCHINCHH] TPMBANOCTE BABNTALIL A0 MHILIX c':pec-ln.

Cain 383HAYMTH, L0 HUHI ICBYIOTH TMile oKpent poﬁo_m. Lo
BAH] Ha CTUKY ABOX HAOPSAKIB — BYBENEHNI AJANTALL N0 CTPECIE i_xm_m—
HOL MOBM MIKpooprasi TOBTO .' unmeu:uzu po M-
RAITMHNAX Xiamiysyux KoMysuaniR » aaaoraiii Garxrepifi A0 cTpecy.

6.2.5. Perynstopki cucremm signosigi
Ha cTpecosi gii

Tlpouecw, 1o OPOXOARTH ¥ wdrqu. AKi aepelyaaors y craxi
cTpecy, eupyett azebineuwion: BR moacnl kumixossx Gaxrepii, m:;m-
cim Escherichia colii Saimonella lwhlmunum: Uc-u.mimpacm :
TAMM AOCTLIKENDL 3 FeReTHRH | uoncuyuf-puq!lﬁmndhn?uﬂmdnu
TR CTAOTE TAKOXK iHir GaKTepiAnsHi | ARIMATKORL KYISTYPH.
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Banexso LI TPHPOLH CTRECOPa i XapaKTepY 38BAAHNX nou:xcl_n:
meHb poaKuLa KalTHEN Moxe By planoio. ¥ KHIIKOBHX ﬁam_-epu.fu
'ATL Pery it cHeTem BiDOBiAl Ha CTpeconi aliz
“eypopmii” KoETpoAR"; SOS-piaopian: ATANTHEHA BIANOBLIL; CHEL-
res Gi/KIB TEILIDBONO LIOKY; BIANOBLIL HA OknCHMI CTpUC. B yrix
sunAaKex BLaByBaIOTECR riMboxi nepeby noen metaboaiamy. nOB's-
38M1 3 YOOBLIT: abo opHL P 1 CHHTC
304 GiNKin, HEOBXLIHEX Q15 BIDHHEAHHA. ¥ ACRAKHX BANALKAX ¥ 1IPO-
uecax perynsnii bepyTs yuacts croeLiaibHi COONYRH, KAITHHL TOp-
SeOHH, WO OTPHMEANE HBIBY gaupaonia.
C ionodidi Ho i cmpec POAKE CHHTED
pany Biakis, cepes KUY i BH THi thep H (KaTa-
7IB38, OCPEHCHANAA, CYIIEPOKCHARHCNYTAdAE), GLAKMH TEILIDBOrO DIy,
a raxox JIHK-penspysansni hepuermy. JUIK-penspysansui thep-
meETH yoysnwoTh nomkookesud [IHK, mo susnkaoTs nia gicio Y@
oapomiensa TB InBlayiovol peudanil. AerigpeTauil, NepeKHCHHX
cooayk T inusx JIHK-niotke 1Ky BanbHux iaKTopis. Ha_umunu.
apk y-onpomi m TLCA CAHO- TA ABOJAHIIONOBE POBPMEN
UK. Min snaveonm YO onpomiteans y sosexyn IHK sinbysa-
£TheS AMMEPHIALILA THMIHY, BHACIILOK YOTD OPHIHINYETHCA pani-
xunin JIHK, | kaiTesa BTpause aaaThicTs 00 nopny. ¥ barateox
i jamle € diuni i TH. AKI YCYBSIOTS NOMIKOI-
EHHSA, COpH i YO op Bous poMuenisiTs oumep
Tuminy. L ¢ YHITHCA CBITNOM, 38BAHKH
“OMY BeCh NDOLEC OTPHMAR HAIBY ¢omopeaxmusayli @oto-
PeBKTHEELIA — O8N |3 CRABAOBHX YBCTHH creTemu penapauil [IHE.
Cain aaauaymrs, 1o HafteexTHaite cuetema pouapawii IHK
copausosye opH YO ofipomivesni, aam HAayTe pewTrediscuie T
7-DAIPOMINCHIH, N-OIPOMIHCHEA JYMOBIIOE [IPAKTINHO HE3BOPOTHI
nowkopxenun JHE. Cocrens penapatai [THK € y seix Mikpoopra-
HIINIB, Lae PERTHBMICTS X A1l PlaHR y PI3HNX OPrafismis.
Cunmea Ginkis mennosoro woxy (ETIL) enpusnsacTses cyb-
SCTAIBHHN TEMIEPETYPHUNM CTpecom, aic YD onpomMinexus, eTa-
HONY, WA AMKCOROL KMCAOTH, 8 TEKOX COOCTEPIrAETBCA 38 OKMCHO-
0 CTpecy, BHNEPNYBAHHN JOKepen BYTIEL0 i 30Ty, B PA3l Nepexo-
LY KyabTYPH B CTALLUOHEPHY (asdy POCTY. 38 CYMBCHMMM YABNCHHRA-
nest BTLI € nocep aminm dopmauli Ginkossx moncxyn
¥ KITHHL I Aicko cTpecosix GakTOPIB.
Cucmena SOS-sidnosidi cupausonye 8 kaiTHeax mikpoopra-
missne B ymopax ¥ oupomineEn A, ali ioniayiowol paaisuli ra snnp-
BY XIMINHHX MyTancHis,

6.2, AnanTem DEAXUN WINDOODY Bve Jels 8 C7PECOR Lt m

Cucmema adanmusnoi sidnosidi dyuxuionye ma nxs MeTiI0-
BANLHHX, CTHIHBANBHUE T BIKUTYBAILHHX BresTis.

Cuemema cysoporo Kormpono skmouaETLCA Y BLARODLIL Ha
BHITYUEHHA 13 CEPENUBRIIA AXepes ByTie1uo | asory, coiposnk crpec,
BHHIKEHES TEMIICPATYPH.

Omke, y MmIKpoopranianis GyHKnioBye nine Mepexcs PIsHOME-
HITHWX BAANTHBHMX MEXBHIIMIB. 1O NATE MOXUIHEICTE BUTPHMY-
85TH CTPecosi Ail | BMOKNBATH B HECTIPUATIHBHX Y2M0BAX ICHYBAHRA.

Cnin In3IHaNMTH, WO 0eAKi BUTHCTDeCOB! BIBnTauifinl Mexa-
siami (aminy nin aiew crpecosnx disxropin y sinlawomy cranal
membpan, cHuTea Gilikis TENAODBOrO LIOKY, OPOTEKTOPHHX CHOAYH.
8 TAKOH BHTHPAAHKAIBHMT 38XHCT OPraHIIMY ) BHSBIRIOTLCA JOCTAT:
HBO CXOMHEMM ¥ eYKAploT | npoxaplor, T06T0 He 3anemaTs mig ki
THHHO! OpraKizanii.

Kpin Toro, fis SKOrock 0EBHONS CTpecoBOTO (HaKTOP4 Ke noa'a-
3a48 3 PYHKUICHYBHHHAN JHIIE OMIsorn BLANOS1AKOD ansnTauwliiso-
ro MexaHiamy, Y HeCIPHATAMBHX YMOBAX Y KAITHREX MiKpooprauis-
MiB PYHKLIOHYE KOMILIEKC IRAYKOBSHKX peaxilifi, Sxudt KokTpoo-
€TBCR CHAANHHMH PEryASATOPHIME [IARXEMH, TOOTO icHyE cHcTeMa
TerpanLunx Me ianie cTifiKocTh 1o crir i

1lemue cymuisis y TOMY, o Buavesrns Gioxivisemx i resemis.
HHX amin ¥y KNITHHAY Y CTPecoBHA YMOBAX NaE MOMAHBICTS 3 BORWX
MO 1LATEITH 10 BHPILLPHEA TEKHX KARYosix npobaem Gioaoru,
A crapinesa, uuabios, unroppdepoduloraryn, cTifliicrs 20 sommitn-
Hix gift.

Kpim Toro, w nocaloxesss nyxe Badoue] | 38 poasMTKY
Giotexnoaorli. MikpooprasiaMi-nponyueaTi ooTpiliuc POarnaiaTy
Ak of €KTH, BABCTHHOCTI HEHX 3MIHKHOTHCA JANERHO BLI y NOB 10B-
winss, Hogsn cyuacHn TeXHiKe KYIETHBYBAEMA HE L8CTE O4IKYBE-
HUX AO.MILeKs NpoLecis Ge3 apaHA ocEos Gi30Ior] 0poaYUEH-
rip. Woaui ranbrpn suspHA Gioxiail #e puayTe IHbopMauli, Rk nia
BULLHTH WBHAKICTS Npotiecis, Akl aacolin nindrysnins abo IMnby-
BBHMS SuCTOCYBHTH, MyTaHTH-HAACHHTETHKM NpoayKTis Metabomis-
My, orpumMnil HOBITHIMN dacoBams resuoi iwwencpil, we GyayTs
AN0BIO PBNBATHCH, HKLIO HE IHAATH ANA HHX OOTHNAALHT YROBN,
100 3AGCANICYATE ANA canol KiTHHK OCPEBATH HANCHHTEe3y Toro nbo
mmoro meraboniTy.

Ome, QRaionors MIKPOOPrAHIINIB. AKA BUBULE 38'NI0K MUK
X HBOK MeTADOAL 4050 RKTHBMICTIO | IMIKAME YMOB J0BKLANA, GOBMN-
AL HiE N LE@HTPAARHY POAE Y POIBWTIY GioTexydomaoril.
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6.3. WHBAEHHA MIKPOOPTAHI3MIB

OCHOBEIMM HOMDONEHTANM nMiKPOBHO KTITHHN € BOAA, vaiHepabHi
pelwslmlnopm}fl‘&ﬂ cnouyri — DLt HyKNeiHoBl KHCIOTH, ByTne-
ot TA Ainime. AR CHETETY BCix HMX MUOTHHHAX KOMIOHEHTIS MIKPO-

preHL norpibui i pe — poFunnd ¥ BOML COMYKH,
3 Rk MAKPOOPrAHISMH GYILIOTE CHOIO JTTHHY T8 DAEPAHYIOTH eHeprio,

6.3.1. Tonowwi ra minopwi GioeneMenTH

Tinsks KIABRICTE TiB 0EPIOAHYMOL CHCTEMHM
noTpifits MiKpOOPraHisMaN Y BLANOCHO BACOKHX KOHLIEHTDALIAX
{210 * M). Lle apcATs FONDBHAX GionoriNnKx eAeMEHTIE, HABEACHMUX
y mafa. 6.2. Kpin necars ron0sHHx GioeneMenTin, MiKpoopragismMam

Taflsuys 62
Tlecams rosossx Bloenesentin, ix amepens 1 aenxi Gymaul

E::'T Jsepene DyRknd 8 werabomaul
C | Oprausiwui encayru, CO, OcHOBHL KOWRGHEHTH KAITTHRHOUO MATE-
platy
o 0,. H0, oprastiani Te caxe
cnoaykn, CO,
H H,, HO, opranimb S
COOAYRM
N |NH,, NO,. N, opranisni L]
cnoayi
8 B0’.HS.5. 807, | wicTelny, iy, THEMIK-
opranienh crngyKH cipx |FipobocheTy, modepaeiTy A, GloTusy Tag-7GN0-
€501 KHEAOTH
P HPO/ Konmonasy HywIeIHOBME KMenoT, docpo-
AnLis T8 HYKALOTILLLY
K K Ocrosnnft Heoprawruesh kation y xaiTH-
ki, KodaNTOD ZeAKHE depMeNTIE
Mg Mg* Kodewrop depuputis (keoprinan, xiuas),
npRCyTHIR ¥ ITTTHHEKE eTIHRAX, mentpakax
Ta edipax GooPope KUCAoTH
Ca Ca*™ Kogmurop depaentis, BXOIHTS 10 CRAMY
lextzoopseitis (sxinaa, npoTeaa), Ca'-puni-
KOMIAT € NOATHBHK KOMIONEHTOM SHAOCNOP
Fu Fe'', Fe" MicTHTRCR B UHTOXPONAX, (hePeNORCHHAX .
U i pep-
uentie

6.3, MnaAEsA BUNDOOD BMIJMIE 13

weobxiam nizopui Gicenemestu (maba. 6.3). ¥ maba. 6.21 6.3 snama-
WEeHO [Kepesna IHX eNeMeRTIB, 8 TAaKoxk in Pynkuil a meTabonimi.

ToMMBH] CEPEIOBHINE, Ba AKX BUPONLYIOTE MIKPOOPTAKIIMH,
poBMHH BLITOBLIATH TAKHM MiHIMATBHEM BHMOCEM! B HUX (OBHEH]
6yTH OpHCyTHI BCL eleMenTH, 3 AKKX Gyayersea KAlTHES, OpHUOMY
B TAKIA GOpMi. B AKLH MIKpOOPTAHIZMM JAATHL IX 3aCECOBATH.

¥ apupoai GLabmicTs BI0N0TINHIX e1EeMEHTIB MICTHTECA Y BHINA-
i cosneft, MIKpOOPraHiaNy OOTIHHAKTE ixX y BurnAfl kariosia
7a agionip. Bensika pI3gOMBHITHICTE CODIYK, AKI BHKOPHCTOBYIOTh
£5 MiKPOOPTBHI3MANMH, CIOCTEPIrAETHCA Ti/IbKY TOAD NEDUIHX a's-
71 enemenTis (CipKa, 8307, KHCeHb, BONGHD, Byrmens).

Tar, cipKa, 8K OPABW/O, CIOMHBBETECA Y BRrAAML cyneda-
7in, BIAHOBNIOSTLCA RO CYALPLAY 1 DOTiM BHKOPHCTOBYETLCA B Gio-
cuBTeTHHHE Opouecax. [IpoTe nesnl rpynu Baxrepiil moTpebyrors
BinmoBreHHx COONYx cipku. Tax, MEAK] METAHOYTBOPIOBANLHI BaK-
Tepil poCTYTh TLIbKM B npueyTHOCTI cipkoBoar. Tiobauwnu i neaxi
thoroTpodui GaKTEpLl BUXOPHCTOBYIOTE cynedlian, enenenTHy cip-
xy 860 Tiocy ne(AT AK nOHOP eNeKTpoHIR,

Azor HeoBxiAHHA Y BETHKHX KLILKOCTSX, GCKLBKY B KNITH-
aax fioro MiCTHTRCA Gakabko 10 %. ¥ npupoai 8307 3ycTpiuacTECA
y BUL/IANL aMiaKy, BITPATY, HITPHTY, B30TBMICHHX OPrarluHuX COo-
YK T8 MOSEKYNAPHOro 8307y Kpalgns nxepe oM 30Ty 1A MiKpo-

Tofauux 6.3
i x | rymredT » wowrmsd
Esnenent | [Lsepeno| @ynxull 8 obwini peuosHH

Zn Zn" MicTHTacs B (epMesTAX (ANKOFOALITTLIPONeH A, Y.
i docdaTada, AALIOTAIE, PHK- vs JHK-nousepes)

Mn Mn™ MicTaThcs 8 kil Tasi, Kodmx-
Top (epxentin

Ne Nu Tectixliml FanOHL 4

cl cl

Mo Mo} MicTiTeca B (epariTax (wiTparpeayiraas, miTporens-
(a8, (hopMisTRerLIponaHala)

Se 807 MicTiricn B QrpaenTax {TAUMEPeRYKTEIR, fopminr-
meruporensss)

Co Co™ Mictwrics B KopepuekTl wirasin-B -peprentin (rayTe:
MATAYTRIA, seersimmanouit-KoA-syTain)

Cu Cu* MIcTHTLCA B MITOXPOMOKCHIAIAX T8 ORCATENEILL

w wo; MieTimicn 8 feRKux Qopuiataeriaporesaiax

1] Ni* MicTerica b ypesdl, weoBXLINRR RAA RETOTPOGMOND poc-
Ty sanuenux SaxteplR

B 4202
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opraniasis € amiak, AHdl MOIKE COOMMRETHCH NPaKTHYHO BCiMB
opragianant. Hirpar CODYATKY BLIHOBTRLTRCR 0 AMIAKY | TLibiy
mics usoro preTosyeTsCA B Ol IHKX Opol )

HipHT € IPOAYKTON WITPAT-HITPMTHONO AMXaHNA | NeTaboniy-
poi axTnioeT) Gaxrepili Nitrosomonaa i Gan3simx poais. Hirpur,
JpiM 70r0, MONE OKMCHIOBATHCE 0 HITPATY ﬁumepmug P‘-'Hrobnclzr.
Pap Gascrepift aaaral (HKCYBATH MOCKYIHPUHT 8307 | BLAKORNKRA-
i fioro oo amiaky. Ly aneTHICTe BHABJICHE TLNLKH ¥ upokaplioT.
1, uapawri, 6araTo AKI MIKPOOD i AK £IOTY BHKOPUT
TOBYIOTH OPrAHINHT COOAYKH.

Byrneis, BOAEHE i KHCEHL MOMYTE CUOMWHBATHEA MIKPOOPLE-
nlyMamy y GopM1 OprasiiiRx T8 HCOPraHINHHX cnonyk (CO,. H,.
1,5, NH,, 0, NO,, 50! ). Cniy 3saHauATH, 11O »m.u_na 3 oprgu!uf
AMX COOAYK, L0 YTBORIOIOTECH B pe3y/IBTATL WHTTEAIANBHOCTL P
HHX Opr in, Ba 3emai we uyeThes. Baxcauny pos ¥ ix
poaknani SLAIPEIOTE nikpoopranissH. Bennka planoMamTHiCTs
npotecis weurTealansgocTl aikpoopraniamls apuecaa 10 Gopry -
sanks TAK a8auol “oKTpHHN KaTaBOAIMKOL GeIBiAMOBHOCT MIKPO-
opru:inuil".ari.qunnﬂxmnﬁynb-mcnonynﬂ BYINEL0, L0 € B ipi-
poil, BUHUPHCTOBYETLCR AKEM-EeGYIE NIKPUODTAHIIMOM.

Metabonlant (oSMIN) CHONYE, WO NICTATL BYTI0LL, BOACHE 45
KMCEHN, MOE BOTMKE JHAVSHHS HE TITLKH TOMY. 10 Ui CICMUHTH
€ BANTHEHMS KOMODHEHTAMM KAITHEH, 8 A TOMY. 10 ol enuavee
€ cybeTp: nan P A MEKPOOPTBRIIMAMH CHEPIILL

6.3.2. lsa ocwoani mexanizmu cunresy ATD

Ocnosimum sociem Giogoriumol exepril € ageroann-6'-Tpsupoc-
har (AT®D), | nci escprosascmul npoueey 8 KAITHHI HPAMO 4H O0o-
cepeRKoBANO cnprkeni 3 nepevaoperysm ATD » ANP (ancHoamm-
5'-audocthat) | meopranunmit docar.

AT micryms asa thocdaTii 58" AaKN 3 AMCOKOKO BLILIOK CHEPrico
rixpanisy. Le rax asand poepritHi 38" HIKK 1 00Uk B SHA-
wom " Tlpny i Ta pogpuel POCHIINHILX 38 RKIB 3MIMN PIBHA
HLIRHOI CHEPI B MOCKY ML BHPAKACTECR BeHuamss 25-50 klx Muwie
(115 HopMATLHOro XiMlunore an’wary — 12,6 kil Mois). [Ls muaeky-
s ATD ur sanwssa cranoskme 32,6-34,7 KIbk/Mos,

Came T8 eHEPris, AKA BHBLIBHIOCTLCR NPH PoaprBl makpo-
eprivanx 38’ saxiy (raponial ATD), DOrNHMEETHER | BUHOPUCTOBY-
CTHCS KNITHHOM [UTH CHHTESY OPrasiNHNX cooTyK 3 Glabiu BHEoRHM

63 Hemnouun mmpoODrgmdien "i

PIBHEM BLABHOL eHepril, KK suxiaul coonyxu. Tpit usomy AlD 1a
©_ € CCHOBUMNMH UPOAYKTAMM, 010 YTEOPIOKTLCA OPH
euepril B oGmini pevoons. SN
Y 7ot e uBC IAOACH MBKPOEDriMHMX 3B naKis & oprasiomi
noctifivo nonosHoTeca. Crizea AT 3 AIID va HEOPraNivxoro
thocpaTy € MUTTEBO BANCINEHNM JUIS BOLX MWHBNR opraBias.
¥ MIKPOOPraMIIMIB ICHYE [BA OCHOBHMX MOXAHIIMP YTEOpOH-

1 ATD: dochopw. opH 1] Tposin: Gocdo-
PHIIOBAHKEA HA Pisgi cyBerparty. N i "

Pkt i npH mep. enexTporis. 38 LM
MEXBHIIMOM MOTIK EACKTPOMLY Bl A0MOPE 3 HETBTHEMHM OKHCHO-
BLIHUBHHM [OTEHLUIBNON 10 pa a Giasus oo [OTeH-
IANOM CIIPAMKCHMIT 3 cusveaom ATD a A Ta @ . Cucresams
B AKX BLA0yBacTECH hocd aps o :

P

HiB, € AHXAILHMI TEHLLOT | GoToCHHTETMN HIR anepar.

t'.bocmuplﬂmanun EB pinni cyGerpary. [Ipu poasanzansl
opramiumHx cyBerpaTis YTBOPIOETECH BaraTo IPONMIKHMX OPOAYK-
Tis, W0 MICTATE maxpoeprinsl 38°Aaxy, Taxsmy DpoMixssoans po-
OYKTAMI, ¥ SKHX 3MINE PLBHA BUBHOT eHEPril CTasonmTS, KL/ Mo,
€ 1.3-nupocdorniuepar — 49,1; thococsommipyear — 58,6; agua-
GocdaT — 43,7; aueTunkoenanm A — 32,9,

Topanswmsil ofMis Takex Makpocpriutyx cooayk coprxesai
3 UepeHCCenHam (hocdhaThol TPYNK ne ATID, TobTo yTeopessn ATD.
Lleit cniociG y ATD TBCR () nx Ha pins}

cyBerpary, abo cyber docd AM.

6.3.3. Tunu musnenwnn (rpogii)

¥ wascuinkanil Tuaks #HBeMEs y MiKpoopraxiasls sexopR-
TOBYETECA TOPRINDAONA, 380poIIe y 1948 p. ua crmmoaynd
# Kora Cipuer Xapbop. Posriaaniorson Tari THIH scienoksa (vpodi):

1) woge mxepena excpril (xexo — xinlune, gomo — celviose);

2) 111010 1ONOPA EICKTPOHIE (0p2ano — oprasiuke pesosmus,
Afma - weopiaHiike). TaxamH HeopraHiuENMa ZOMOpPANI ErexT-
pouin e 1L, NH,, 1S, 8, CO, Fe™' 7a Iu.:

3) 1o a0 mKepena BYraeLo | Byv TR, JEMEPo —
OpLraHIYHE CNOAYKA).

KomGinanil seix uRX Tepminis naoThs Momasnelcrs onncsms
GLasiieTs THINS XHIeH s (maba 6.4). Bowa In BianosliswTs peeis.-
MO Ichysoui Mikpooprasiamu (mabx. 6.5). HeitGimm nocaiasmesns
Ara.0p2
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Tabruys 6.4
XapaxTepHCTHER unin snanenmm y GasTeplii
T Mepeno Thn HUIBACHHA
Jhxspeno erepria| o mmum ‘syraRiL0 L
Owuenc-nin- | Heoprawitad co XemoarroasToTpodin
AOBH) peakiil CHOAYKH ¥
Oprauiuii _
Te cane Tecaue ey Xenonirorereporpodis
wa 005:1::;:“%“1 co, XenooprasossTorpogia
i Te case 2‘;:;“;“}":’ Xemooprasorere porpodia
Caitno Hroprasiun] o, @roniToasToTpodin
L Te came 0':';';;'::' GoraniTareTepoTRodnE
& 2?::[3),'::’ co, @oToopraRoasToTRObIA
- Te cane 0:':]';1';::' Quroopraserereporpodit
Tabiruus 65
T ¥ planux iqHHE FPYR NiKPOODCRHLIMIB

Pocrosl eyficrpern S

Mixpooprantass Iapeno Jsnop Ibxepead | swupnennn
eHeprii |enexTporin| Byrneie

Imucbarcrspl, oypny- | Ceitno | HO, HS, €0, |®oroniroanTo

POoRI Th 3eNERi BANOPOCTE H,.507, Tpodin
&
Typayponi Ta senesd L HS. §,0 .| Opraniusi| ®oroniTorsTe-
TepL H, CODIYKH putpodia
Tiypmyposl ciprobaxTepil " Oprankal ©o, ToTOopraHe-
CTIGHYHH ANTOTPORLA
Typnypoal fakTepli k. Te came |Opraniuni| @oToopradc-
CNoIyKH | rereporpobia
Boawenl, meTanoyTao- H, H, CO, |XemoriroapTo-
propaisH T8 aneToreral Toqis
Gaxrepil
Hirpudnxyionl faxrepli NH, NH, Co, Te came
Bualpobaxrepli Fe* Fe* co, “u
Desulfovibrio desylfuri H, H, Oprayiumi| XemoniTorere-
lcans COOTYEH porpodis
Buroprerosyors Tuikkn | Opravron | Opraseml | Oprepivwi| Xexooprano-
leprasiv cyicTpaTr CHOONYKH | COomyHM | clonyKM | reTepoTpodus

THOOM ATHUIEHHR € OPrasoreTepoTpohin. ¥ usomy Bunaixy syrae-
LeBa CONYKA BMKODHCTOBYETACH MIKPOOPraHisMOM SK eaKke
AMEPENO EYTNELI0, eHeprii Ta enexTponin.

6.3.4. Pocrosi va wepocrosi cy6crpars

S0 BYrTieuesn cOoyra BMKOPHCTOBYETLOS MIKPOOPIBHI3-
MOM AK EANHE LIKEPENO BYTIELI0, 8Repril T8 eNesTPoHiy, e wIncHY-
Hitl OPHKTIBA A IHTEPOPETALI] NORATTH pocmosull cy6empan.
¥ unomy Pasi POIrNHHEMO TLALKY BYrnenesi COOYEH SK POCTOBL
PeuOBMEN i He OyAIEMO SynREATHCE M8 [HKepeax uiory, docbopy Ta
jamax enementie, 603 arux picr mikpooprasmiamis HemoM HBMEL.

BiAoMo TAKOM, 110 HE JARMH IHKEPENEMH BYTIELIO T8 EHepril
€ oaua cnonyra. ¥ 6likuoeTi aproTpodEux MikpoUpraHiain Axepe-
JI0M BYFJIEL0 € BYTIEKHCIOTA, & AXeDei0M EREpril MOxyTh Gy opra-
Hiuaa B00 HECPraHiuba cnonyKa abo CBITAD, A AOHOPOM ETEKTPOHIE —
Opradidsg 4i HeOPIAKIUHA COOAYHS. ¥ LEOMY pas poctosuit cyferpar
CKBARETHCH 3 IBOX 4M TPBOX PLAHMX COONYE, 0 dabeaneyyioTs K-
THHY EHEDIICI0 TA enexTporams, OKpeMo KOMOB 3 X KOMOOHeNTIB,
GeaymoBHO, He safeaneuye picr Mikpooprasismy. TeK. ariino 3 xae-
CcahlKALIEI | AAHMMK. HRBCACHHMH ¥ mafa. 6.5, apToTpodisi opraia-
My, Takl #Ax wiasobaxrepil, nypuyposi cipkoSakrepll peanioyoTs
doToniToTpodEui THO Xuniesnna (JXKepeio eHeprii — CBiTAD, ACHOD
enexTPOMiB — Heoprasivgi cnonyks ). Taxi agrorpodn, ax wirpudixa-
TOPH, BOAHER], METAHOYTHOPXOBANLHE T 3anisoBarrepil € xeMo i ToTPo-
¢amy (nxepeno edeprii — HeOpraHiyHEA COOJSYKH, AOHOD EAEKTPO-
HIB — TAKOM Heopradiyea enofyka), B ocTasteoMy BHORAKY POCTO-
sufl cyGeTpaT npeaACTARNeHUE TPROMA COOAYHAMM.

Hepocmosuid cybcmpam — 0e PEYOBHHA (CIOAYIA), AKA He BHKO-
PHCTOBYSTHCA MIKDOOPraHIMOM AR EMHE [DKEPEND BYTNEI0 Th eHepril.

6.3.5. Tpancepopmayla mixpooprarizmamn
cymiwi pocroswx i mepocroswx cybcrparis

Y opepoaHHX MICLAX ICHyBAHHA MIKPOOPTaHiaMs, AK NPABM-
710, POABKBAIOTLCH B OPMCYTHOCTI KiAbKOX Byrnenesnx cyberparin,
y Toi Mae gK B 1a60pATOPHKX YMOBAX I/IA IX KyNBTHEYBARKA BEHKO-
PHCTOBYHITECA MOHOCYDCTPATH AK CMHE AXHEDE/IO BY FIELI0 TE eHED-
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rii. Lists sami SHAEHA PO MIKPOOPTAMIIMY EAMHO IBYIKVIOTHCA.
Pasom 2 iM icHY10TE poloTH, B AKHK NOBERCHA SOBTHICTL MiKpO-
ppramgiamia AMKOPHCTORYBUTH cymiun gaox (i Glawlue) pocrosHX
i nepocToRKX cySETPATIB i BHBUCHA PervIIALER TAKHX Npouecis.

o mMikpoopraniaM anaTHi BHKOPHCTOBYBATH CYMLLL OG-
ToRiX CyBCTPATIE, TO ¥ ABHOMY PRSI MONUIHAL AR BEPIAKTI CTIOHKN-
RAHHF LHX pocToBKX cyGeTpaTia: )

MIKCOMPOGiN — OJHONNCHE BORATIEHGB TPAMOOPMALIA MIKpO
opraHiaMaMK OBOX (YK Ginsuie) poctoanx cvBerpaTtia. Ins mikco-
Tpoibil XAPAKTEPHIM € OIHOYBCHE (Y HKILIOHYBARNA MpMenTiB BCH-
mizawii obox cyGerparis. Tax, OpH BRPOILYDAIH] aporpexia Honse
nula polymorpha ne cymMiln TakHX POCTORIX cyberpeTis, nik MeTR-
HON i FIIOKO3A, ¥ KIITHHREX OHOUACHO OPUCYTHI iepMeKTIL 110 Gepy T
yuaeTs y MeTaboniami Ax METEHONY, TEK 1 CNEOKO3HS

duayrcia — nocnijoBHe RHXOPUETEMHA AROX POCTOBKX cyb-
cTpaTiB.

Hxuo 8 cepefOBHILT KYABTHEYBEHEN MIKPOOPraniamMy, Kpim
poctosoro, npueyTHill | wepoctosnft cyficTpaT, TO MiKpOOpraHiaMu
MOM(YTH Ee PeAryRATH HA OPHCYTHICTE HCPOCTOBOTO cyGeTpaTy a60
anifcioanTy flore TpaecdupManio oo neannx npoaykrie. [piyo-
My, ke TpaHehOPMALLA HepncToBOry CYOCTPATY IWHCHIOCTRCR
Hedanex o ein poctosoro cyficTPATY, TO TAKHI UPOLEC HBAHBRETL
€A NEPOCMOBUMN ODKUCHENHR M.

HAro TpaicpupMaLis HepOCTOBOTD CYBCTPATY 341 HCHIVCTECA
COPIMKEHO 3 B0HMLIALICI0 POCTOBOro eYDCTPATY, TAKHH NPHILEN HBd1-
BRETHCA KoMemalonlimox, Hellnownpenilwnm sapiaHTOM
romeraboniamy € BupianT, Konw nepoctosit cyGorpaT (Boro we naas-
BaOTE KOCYBCTPATOM) BMKOPHOTORYETECH AK QHepeno eneprii.

LlikAEHMM BHABMAOCA Te, L0 MCTEHOOKKCHIOBAILH] GuxTepil
B H0BHMX YMOBAX JAATHI POCTH HA CYMILU cyOCTpATiA. KoMeH 3 AKX
OKPEMO HE € ARA B POCTOANM. SNATHICTE MIKPOOPTHHIaMIE pOUTH
1ia cymiti neox uy Bieme HepocToBkx cyfBoTpaTtie Gy BMARINCHN
AR cunmafonlsm.

6.3.6. MNorpebn minpooprawiimia
Y thaxropax pocry

Kpim entementis MIHEDRNEHODO AHMBACHIA, LKEPEA AYTIELLD Ta
©HEPIiL, AKI DOBMMKI BXONUTH 40 CHAARY TOMMEHOrOCepenoaHLa, 6aTATo
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A1 MIKPOOPTEHLIME TOTPEGYIOTE JIOIETHOBHX PCUHDBUH, AK] HASHBRAIOTE-
€3 paxTopamu pocTy. 1li PeNosiumn BX0ARTS N0 OCHOBKONO CHIALY KAI-
THHH, &1€ HEAK] OPrasiaMH Je MOXKYTh I cAMi CHETCIYBATH.

DEKTOPH POCTY MOMHA BLABECTH A0 TPLOX FPYN: BMIHOKHCAO-
TH; NYPHEN TA NiPUMIAMEY; BiTamisM T8 cnoplaseri cODAYKH, AKL
noTpifsi B Ay?Ke MENHK KUTBKOCTAX. AMiHOKHEAOTH, OYPHEH To mips-
MIAMHM BXOLATS A0 CKAALY GLAKIA | HYKASIHORKX KHEAOT, oMY 11l -
TRHE noTpedye 1X y ADCTHTHIX winekoctax. BiTamius BXOAATL MO
craaay kodiepsesTin abo npocTeTHumMx rpya, Tobro GepyTe yuBcTE
¥ HBTAUITHYHUK QYHKIIHX, TOMY BOHR HeoDXLIE] B 11VHe MATH X Kiib-
ko TAX (Gnuabko 1 mr ea 1 n),

Opraniame, sKi noTpebyioTs QAKTOPIE POCcTy, HEAHBAWITECA
gYKCOmMpoPaMu i UPOTHCTABAAIOTLLA nPpomoOmpoda x,
ARWM TEKD (PAKTODNH POCTY BE NOTRIOHI.

Kinsxicre | npupons axTopis pocty plaul s piosmx Mikpo-
oprauiaMis. J[LaH pocty monousoryeanx baxrepill noTpibul ppmeri-
HO Bel AMIHOKHMCNOTH, nyPUHe Ta 0ipMsMignuy, eiteMian. Barsrsom
MikpoopraniaMam noTpibni sitaming. Tak, Clostridium klugveri pocre
He cepenoiul 3 GloTHHOM T8 Napa-aMinoBEHIOHHOI0 KRCA0TOK.

Ao porpedn B pocToRNX (EKTOPAX BCTAHOBISHH HE AR BCIX
oprenisMia. Tomy sixpobiosors uscro nobanisoTs ¥ CeprioBiule
OPiARAOBN T CRCTRPAKT, AP mxosuil aeToniiaT abo DenNToH AK DOB-
HOL K] T4 nemesi Kepenn TaKKX JAKTopis. Y CEpeloBHILa A1R
GrraTeox QoraTpodux GakTepill o6ARNAKTE POXUHH RITAMILIB.
HndtuscTiwe y MIKpOOPraHiaMia cnOCTePIrecTecn 0oTpeba B TRKMX
siTaMinax, Ak 6ioTHH, Napd-aMIHODCHI0RIA KMCIOTH, TIRMIH, HiKo-
THHOES KuenoTd i sitamin B,

6.3.7. Tunw NnoMHBHHX CEPEqOBHLY
ANA EHPOLYBANHR MiKpOOpFanizMis

O1xe. NOHHBHE CCRCA0BNLLE IS KYNETURYBEHHA MIKPOOPIa-
BigMin OBMEEO MICTWTH Bei EnEMEeHTH, 3 AKX BYAVETBCR KINTHAR,
NpHMOMY B ADCTYOHIN LA JACBOCHHA opradiamom dopmi. Tarxime
OCHOBHITMH KOMITGRERTAMH TIOWGEHBHOTO cOPLIORMILE DOBHKE fyTH:
JMOPEAD BYITIENI0 T CHOPFil, LHOPCIE MIBOPATEHHX CHOAYK {(as0T,
qrocop, cipka, Kaniit, MATHIE, KATRUID, 380130 Th MIKPORICMER-
i), n TAKOX (v pusi noTpebn) i harrops POCTY-

FHILO OAMBMIIL POIHNE CRIATCHI 3 0EBHIX XIMINKHX CRO-
JYE, TO THKC COPCAOBHULE HHAMBACTECACUN MFM UN HUN. Hocaia-
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MK HEMACAETHCA BHIHEUHTH A KOKHOCO MiKPOOPrafiamy siui-
seanH) moTpelid B IDJKHBHFX PeNOBHHAX i crnBcTH MininansHe cepe-
AOBHILE, SIKE MICTHTS TLILKH KOMTIOHEHTH (iarpen'fcm): sfo&xinu'!
ans pocTy. Binety sHmoransi Bk N0TPEOYIOTE Ginnuol KinsrocTt
aoARTHOBMX petiosrM ((axTopis poety). Hanpuxaan, pns Leuconos-
toc mesentervides Gyn0 CKABAEHD CHETETHY KC CEPEDRITILE, FKE BMi-
myBano NOHAR 40 KOMOOHeUTIE.

cepenoBHILA. Y GaraTh0X 0CcOBIHBO BHMOTNHEHX MIKPO-
Opramanie noTpely B NOMMBKKX PEHOBMEAX TIDKH WO nocniawesi
sepoctaTibo. Tomy IX BHPOLIYIOTE HA CEPEAOBHILEX. LIO MIiCTHTE
IMBME CYCTO. MOPKBEHHMA Ta camBoAnii coxm, m'ACHHI EKCTPAKT,
cinmit 8l ABap, KOKOCOBE MOIOKD, APIKAMKOBHA eXCTPAKT . [11A auk-
weunn BEpTOCT] A0 NOMHEBKEX POIUMHIB JAMICTE MMCTHX CHOONVE
n0Banna0TE cRAHI cyMitui, TRK] 5K MOAOUHA CHROBOTHA, TIATOKA,
mencs, Kykypynaruuit exctpaxr T8 1. Takoro poay cepenoBmiia
HEIWMBaTs € K.Aa 0 K u . Cepeaoanina. RKI CHABAAIOTECA 3 [1PO-
AYETIB POCIMHHONG TA TBAPHHHON NOXOMKTHHSA, HAIMBAIOTL TEKOMW
HamypaaAbNuEMU.

JIO HATYPAIBHMX CEPefOBHIL 0 CKAAJY HA y 3
Jnanlacunmemuy il copencenma, 4o CKARLY AKX BXOAATE
cnonyxw BiaoMol XIMIYHOI NpUPOAK 1 PENOBHHM HEBHIHAVCHOID
exnagy. 1o HaniBCHHTeTHYREX CePE0BHIL HRIEHATS M’ ACO-DENTON-
uuii Gyneiiod 3 roKO30K0 Ta QOCHOPHOKMCIMM HATIEM, KADTOILIN-
e cepeA0BVLIE 3 MIOKOIDK0 TH GENTONOoM.

Ore, 3a cxnadom cePeaORHULA [OALMAKOTLCR KO AB1 Iy
curmemuytl TR Hamppaabhl (crnegud).

3 NpusKANERHA M POIPIIRAIOTE enexMuexi Th Bupepenyidno.
dlaenocmuyni cepeaopnme. Enckriaui aabeanedyioTs nepesancumii
POIBATOK 0AHOrD BHAY abo rpynw mikpooprastiamie | menw apuasrui
(zonciu venpuasTul) L8 poamerky inwnEx. Andeperiuiino-narsoc-
THuMI (IMAMKATOPHI) Da0TE SMOFY NOCHTE I ARKKO BLIDLSEHTH oaHi
BWIH MIKPOOPTEKIIMIS SLn IMILHX.

Ba Pisuvnur emarom PoIPIIHAKTE PRIKL, TBOPAL TH CHIKI
cepenopnma. TIpMKAnasME CHOKUX CEPEURNLY € POABAPMHE NLIO-
HO, MICIBKM, KBAPUesri OiCOK, HACHYEH) NOMMELYM PO3UHIOM.

Hijasal cepenopaws. [lns BHroTOBREHER WINBMEX Copeso-
BHI, HE AKHX MIKPOCPraHiaMM pocTyTh Y BHIIAM Konokil, 1o pia-
KUX OOKuEHMK posuniils goSaainoTs pevoruuM, AKXl HEABIOTE IM
renenoniGucl koncrcreHnll. Henarvuny AuKOPRCTOBYIOTH AVHC pia-

KO, OCKLAKKH BOEE MBE KHILKY TEMUEDATYPY [Lnsfiensn — (26-30) C
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1, KPiM TOro, POJKABABETHCA BaraTama Mixpoopramiaminyt, Mafoxe
izeantHuM aacobom nan A WLEAKK cep 1 € mrap,
skyit B. Pecce, Hineusinht nikap, coispofirunk P.Koxa, ssis y Oax-
Tepionorivay opaxmvky y 1883 p. Kougerrpauls arapy crasosnms
15-20 r/a. Arap — Ue ooxcAXAPIA, RKMI BMALAMOTE 3 YEPBOHHX
mOpcurux BoopocTeit. Horo posumem nanensarses npe 100 C, o mps
44 CnepetsopiooThen 1A TROPANH NPosopwi reas. Posk/1aarTy arap
apaTHi TLAbKE geAki GakTepii. Ak noTpifei winexi cepenorma,
AKI BE MICTATE OPraMiYHHX DEYoBVH, 1R SATRCPAIHHS BHKOpHTTO-
BYKOTE CHIIKATENE.

6.3.8. Enentwsni MBIORN KynsTHBysaHms
{HanonuuysansHi ra uwcri Kynsrypm)

Bararo Aki MiKpeopraRisMy Iye Nerko BRALIHTH 3 RABKO-
ARUMBOND CEPEADBMING, oA HRX 623 OCOI/IMBEX YOHARAREHD MOM-
ni 0inibpery ymory, aki 6 sabeaneuwysanu ix pict. [lpore icuye nyme
BaraTy MiKPOODraEIaMiB, UPO AKi CTano BLIOWO MWine OICNR TOro,
K Gyns poapolneHy TEXHIKE HEKOIHYYBAMLHHER KyAeTyD. Yeers
UROrO BIAKPHTTH HAREMUTL HAWOMY crispirumauuky C.M, Buno-
TPAACEKOMY T8 FOUBHACEKONY BucHoMy M.B. Beficpiuny.

Hakonmuysaasii xymsTyps. MeTon HEKDORYYBATBEMX KyJib-
Typ Ayrke Opocthit. Jlan wekonwwenta noTpilini TaKi yMOBH, B AKHX
OpreHian AORHE KOMKypesuiwo immunx. TisGupanuy pan daxropis
(kepean esepril, BYTUIEIUO, B3OTY, SXUPITOPH ENCKTPOHIS, TasoBy
ATMOCREDY, OCRITNEHICTh, TEMAepPeTYPY, pH T8 14.), cTROPIIOTS NefHI
yMOBY T8 LHOKYNI00TE (38ciPAYTE) CEPeNOBMILLE IMiIAHOW TOOYA-
WiH0, AKA, MATPHKJRR, € B FPYRTL, Myai, B0 Towo. Halblisw npk-
CTOCOBaME AD LHX KOKKPETHHX YMOB MIKPOOPrasiaM pocTe | BHTic-
wae el vl cyryTri opr Bararop nepecisaMH K&
TAKOMY CEMOMY DLAKOMY. ¥ 'H HANCADA-
A0BAHE CEPERDBYILE TAKOTO CEMOMD CKAALY Moweua Bea ocofmmema
Iycuas BMALTHTY MexoOuyeHnit wram. Hbfipeumm maTeplanom nin
inurcynsull € Dpofisr 3 THX micis, ge Bxc © “nprpoane 30AraUCKHA".
Hanpwcea, sk 0orpliHo BMALIKTH MikPOOPIAHIIME. Kl porTy T
HA BYTICBOIMAX, BARKpene BlabupeT npoly 3 CPYHTY RA HAGTONPO-
mucnax abo 3 waproenx siacrifivvkis.

MeTol HAKOOHNYBANEHMX KYILTYD ABC MONIHBICTS BRALIATR
MIKPOOProHIaMI 3 By ab-sikoto KoMGlumneso noTpel 8 nomusHIX pedo-
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BUHAX, AKLIO TAKE OPFAHIsME BIaral ICHYIOTS ¥ npupoai. Haupmk-
nag, MidiManbHE CEPEDBALLE, HIE HE MICTHTE 0307y, 0P OCAITACHH]
€ nHGipKoBHM LLTH 830ThIKCYBATBHHX uiamobakTepifi. flxum necame
CcepeADEVILE SONOBHWTH OprasiuiHm KEPeTOM EHEPTL Ta RYTIIEI0,
70 B TEMHOTI B 8cpobRIX ymMopex GyRe POIBHBATHCD asoTolaKTep, & B
pupepobumx — KnocTpiull, JLyaee LACTO Pasant 3 “IO3HTHEHOID” CENeK-
i€ anifcHIoeTCA | "HeTDTHBHA". Haupmcaan, He cepegosii. Axe
MICTHTI BIMI HATPLIO (AHXRHEHT 30}, ¥ OPHCYTHOCTI KMCKIO BHPOT
TyTs MoAOuHOKMCM Gaxrepil (baynLTATHAME Braepobu). & pieT gepa-
6in ppuraivyerscs. HLas IPMrHIYEHHR POCTY TPAMIIOIMTHEHITX Bak-
Tepiit yoepep,usumenoﬁa.mamnmil.umiﬂ. PicT MiKpoMiLeTis npu-
rHINYETBCA B NpMCYTBOCTL arHBioTHIEA HICTATIMY.
Yucra xymuTypa. Lie foTOMCTBO oAKicl-€AMHOL KAlTHEH (KNoH),
YyeTi KYALTYPH MIKPOOPUBRIIMIB BHALISIOTE B OCHUBKOMY HE BTH]NI-
p I {18 HOTO i gy meepeanHl). YweTl Kyib
TypH Bepolil 0ASPACYIOTE 38 METOAON Koxa (MeTos nocisy Ha OOBSpX-
30 WLIBMORO CepEOBHLLA NOCTIAOBKHX ICCATAKPETHHX POIHEACHE
wnlraemoi cycnensii), » aHpepoSia — MeTogoM fociay NOCALIOBHIX
AECAT p EAlTUHEOL CY il b posiLnannesmii arop
{reMpepatypa 45 'C) 1 supowysanun 6ea nocTymy OosiTPR.

6.4. @I3IONCrIA POCTY
6.4.1, Buswanenwn nowsrin “picr”

Icmye KLIEKA BHIHANCHS HOMATTA “picT”, o cane:

abiapenss Giomacw kaiTuum, [Ipote se BoAke sbiabwensR
GloMacH KAITHHM MOMKHE posTaRsuTH Ak pict. Tik, y BsoTobaxrepe
abinsesin GioMocH YACTO PLAGYREETLECH 38 PAXYHOK DCANIHEHHRA
KynsTypn (anainenun canayl;

yarogense sbLIsIIEHHH KLTBROCTE BCIX KIMIYHHX KOMIIOHEH-
TiB, 3 AKMX CHIRLAETHCA KAITHHA

HEIBOPOTHE 36LNBUINHER KLALKOCTL MMM BOL peyOanEE., AK LPa-
B, 08 AAAKE 3 MOALNDN KaiTHE ) 3Binbwenssm ix KiasroCTi.
¥ GaraToxkalTHMHMY MiKpoopraviomis a6LIBIIYIOTECA POIMIpH TLA,
A B OAHOKIITHHANX PocTe KiNBKICTE KAITHMH;

KOODAMHOBAHE PertniKaLA BCIX CTPYKTYD, OPIOHC) 1 KOMIO-
HeUTID MIKPOGHOT KAITHHH, RKE, AK NPABHD, SRXIHYYETHUR 1 pos-
MHOMCHHEM.

6.4, Quaonorm pocty T

6.4.2. PosmHomernn Ganvepii

Haluarie 6

Tepii VIOTBCA GIHOPHUM NOGLAGN. KOITH
3OARIET KNITHHM YTBOPIOCTECA AR, KOMCHE 3 AKMX 3H08Y AinuTses. [po-
uecy noxlny aaewyi nepeaye noasoerns (pemnikauin) THEK. Icxye nza
THITH ToALNY: nepeTsoKKOoo § aa AIOMOTOK INUCPEYHOL HCPEropOAIL.
Hodin nepemsancxon (KOHCTPUKILIA) CYTIPOBOMMYETEER JAYIKEH-
HAM KaiTvEm B mictd 11 goainy, 1 8 nsoMy npouect Bepyrs yuscrs yol
1rspy KalmiHmx obanonok, IHearinania obonouok 3 ofox Bakis yeepeis-
Hy rilTHAR Bee Glapwe @i apymye |, Hapewrrl, aimars Ha asl (pue, 6.3).
MMopin HePeTAMKON XAPAKTEPHUA IR rPaMHeraTHB I GaTenli.

Pue. 6.5. Toala kaivmum Listeria monocylofanes nepeTmsxoin

IModin 4 ymaopernin
nonepeurol nepezopodru
OpHTAMBHHWI [PAMOO3N-
TuBHsM Bascrepan (puc. 6.4).
MpoTe y AeAKMX rpyn GaK-
Tepiii cocTepireeTHCH IMi-
ua cnocobie noailny (Tioso-
i, Mixo- Ta BpTpoiakTepii).

Fepioa sip Doainy 2o
noainy GAKTePIATLHO Kal-
THHA HAIHBAWTE K Al mu i -
wusm yurkaox (GHmo:
zene s BaKkmepti).V Ga.
Tepiil poapilasAITE KLTEKA
THELP BEreTATHEHOTO KJk- Puc. 8.4, Haala raitwmm Staphylococcus

UFELE 38 TONOMOIos TIOTEPERNCT DE
tuHsorounKaY: sokoxopl & n Lol pe
HUil — YTBOPHETRCH TLAE- :“ x oAy KR g =
KM OAHH mMOpQonorivEnil waitusHn cTINKR: AN — NONEDETHN NeEpe-
I KaiTHs (Ganuni, ke ropoaNa
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KoRa nANKYKE); JuMOpPHUL — BHHHKAE ABA O KaiTHE (GaxTepl
poay Caulob Ler)Ta noA. HHLL — YTBOPIOETHCR KinbKa MOpdhO-
norumo plassx THis KAITHH (ARTHHOMLUETH. aprpobanTepil).

¥ edepuuunx GaxTepii
MOMe YTBOPIOBATHCE Me ofua,
B HLIBKE LOMEPEYHMX Depero-
ponox {puc. 6.5). Hxmo Buun-
KB€ OfHE NEeperopoars, To K-
THHA ALIETHCA B OaHIN Dhous-
HL | YyTBOPIOKTHECA MIKPOKOKH,
AMONOKOKH, CTPENTOKOKH. ey
NEPEropOAKH POIMILYIOTECA
B IBOX BIACMHEO NEPICRIHKY.AD-
KX MLAOLUMAAX, L TOAL nps HoAi-
Jii YTBOPIOITLER TETPBKOKM,
Ipy poIMINIEHKI NEPCTOPOACK
¥ TPhOX BIBEMHO DEPUEHAMKY-

Fuc. 6.5. Cxema porsdimanan none-

PEwERA THPETOPOIOK ¥ walani Myco
cotus apecien

A — MEPITOPAAKE: MM~ IINTORARS.
Matauns menSpaxn; xr — waiTHNRE
crimra

NAPRVX MACIMHAX YTBOPICK Th-
©A CRYTINeHER KIITRE ¥ By s
capumu. Y ppoueci noaLy noae

PEUHOIO NEPErOPOAKOR WHTO-
nia3MaTHYME MEMDPAHE PRIOM

2 KAITHISHOIO CTIMKO BPOCTaE ACEpeanHy kaktviy, iHsariusTy $Grn-
MYITECH, 3 EANYIOTRCA, | NEPErGPOAKA POSILCILOETHER.

Bakrepil MOXKYTh POIMEOMYBATACE TRKOM GpYHBKYBIHHEIM,
AKe € planossaoM GIMB[HOrD HOaIY. Lledt cnocil noglny npuTaMas-
wnit Gascrepinm posin Hyphomicroblum, Rhodomicrobium. Nitrobac
ter, skl makTh AuMopdHl Ta domMopdul KAITHHEL UuKIH.

Bakrepll xapAKTEPHIYIOTECA BHUOKOK WIBMAKICTIO POIMUO-
menrs, HUopukia, Kuuncoss maiMuKe Qnnrheh KoK 20-30 x\,
ToBto a8 aoBy 3 oamlel walvvun yreopoeTeen 472 10" wilitun
{27, 72 gowonluun). Hrauo npuflusmi, WO OAME MLIBAPS cyxnX Kal-
Ty msoms macy 1 nr. 10472 10" kavmau GyayTe maTi macy 4720 7
B YMOBSX, 10 BEKIONAI0TE 3arkbesh K1iTHE,

6.4.3. Picr Baxrepif y Baxveplansnifi nonyn=syli
Monyanyin — ue cyrynnicrs Gaxveplfl oanoro suny (uMers

wymTypa) abo plansx sHals (Ixduenl KyasTypy. sCoOUIAL), WO poa-
AMBAIOTRCA B ODMEMEHOMY HpocToPl (NOMKHBKE CEPEAOBMIILE TH 1H.).

b A Qumasaris pocTy s

¥ Baxrepiantuiit nopyaanil nocTiRNO plobynacrsen plor Gax.
TEPIR, POIMKC a Bl HA KATHH. (1A coocTepemens
38 POIBHTKOM GAKTEDIAIEHOT nonynALll BUSHEY AT

roxyenmpayira Gaxmepil — wiabricTs wuTEn 5 1 Ma ¥
THHHOI CYCIEn3il (RyAETYDaskuol plasun);

Gaxmepiaashy macy (mBcs Kmmn, GioMaca, ryetima GaxTe-
plAIEHOL NBEH) — KLIGKICTE Minirpasis cyxol Glomach 8 1 s wal-
TMEHOL CYCTeHall (KyIbTYPAIBMOI piatus).

TMa yac pocTy Oepioasymol (CTETHHHO!) GaKTeplanLyOl Kyas-
TYPH (TODTO TAKOL KVABTYPH, AKE BHPOLLYETEA B Byih-AHOMY Cope-
auanmi Gea foro 3MiK) He Moxe OyTH KOpensALll MK LHMK ABOME
fals 5H] HeOOX1MHO POIMIIAATH.

6.4.3.1. Buansvenus wounestpanii Gawrepl. V nonyasud
He 801 KAITHHH € XMUTTCIASTHHME. HKHBHME BROXAKTLCA Ti KaiTh-
MM, RKi MOMYTE YTBODIOBATH KOIOHN Ha(B) ArapHIOBAROMY CEPEID
il B60 CycOeHaio B plaKoMy 00Xy BKoNY cepenosyr. L1 swrre-
IABTHI KIITHHR BRABNAIOTE COCLIATBHUMH METOAAMM, OpHIHAYE-
HEMY LIS BE3EOHTHILR KLTRKOCT MMM KAiTHR. ¥ saraasiy Kits-
KICTE K THH BXOLATE MHBL, DowKrOAIKeH) Ta MepTal xarrHay, Toxy
POIAPIIHAITE MeMODU BUINANENNR 302016100 riRsrocmi KAlmuK | Kiae
KOCTIE MUSuX KAlmun.

Sareanssa xbaskicTs )aiTiE, 1CHye KLALKS METOMLE BHIKAYEH-
H#9T IETAARKOL KLasKocT] KAiTHE:

HAMOOLIMPEHILINM € NiAPAXYHOK JATAILHO} KiNbKOTL KAITHH
NiA MIKPOCKONOM ¥ TOHKOMY wiapl 38 AOLOMONDIO NIMITBHDI KAMCDA:

BHKOPMCTAHER CTAHABPTIE MY THOCTI. Lle onus a o ansmumx
METOLE, CYTh KON NOAATAE Y DOPIBHAKHI MyTROCTL ACCALKY &S
HO! KAITHHEOL CYCUEHIIL 3 MYTHICTIO CTEHASPTHRX posynuie, LR
AKHK BLAOMA KOMUCHTPEUIR KalTHE:

BHHODHCTARKA enerTpornore Jiunasmke. s floro rpynTy-
€TBCR M FHINKeHHE] LPOBLIMOCT posusnity e/eKTRoAITE (g ac apo-
XOKOHEA oauIel GaKTepll yepes syabkult oTeip;

HRato KENBKICTE KAITHH cTanoBws Menwue 10° uo 1 Ma, suwo-
PHCTOBYIOTE METOR i X PLIETPIS LTy OTE NEPED
memBpannuil GlisTp, NoTiM ek GUILTP CYINTE, thaplysoTe. Ape-
CRITMNIOTE i NLIPEXUBYIOTE KLTLKICTE KAITHE 011 MIKPOCKOIOM ).

Klasklers witirnn. B cTecs 38 MeTonom Koxs
(nociB NOCNIAOBHHE ACCATHKPATHNX POIsEReHL kniTREsOL cyemersail
us unguks [leTpi a arep o ). Kunpxlors memrre

JNATHHX KJITHH BIAHAYAKTE 38 wiisricTo wonomidt. Aaxl smpocan
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1A uaKex (1HOA] KOPHCTYIOTBCH TEPMINOM KONOHIRYTHOPIOBANLHA
o, 26o KYO).
8.4.3.2. Bu Giomacu. Bi BHIHAYAIOTE 38 J000-
in. ¥ NOBCAK i npaxTH

MOroK TPAMMX L P X
nNepenarn BLLIACTLCA HeOPAMEM MeToAaM {3 BMKOPHCTEHHAM Bin-
noBiiMOr KanibpyeansHoro rpadika).

1Ipsmi MeToan. [CHye KLTEME OpAMEX METOLIE BHOMBUEHHA
Biomacs:: .

cupy GIOMECY BHIRAYANOTE NICAA OCALKEHHA KAITHH UEHTH-
yryeanns. Tican BHoV WY BRHHA BLAMMTIX KIITHH MOMUE BHIUA-
unTH cyxy Giomucy;

BHIHONEHEA 3AraALMOCO A30TY (HEROPHKNIAZL, 38 METOAOM
K'enpnans) 860 saraasuoro sMicTy Byrnewso (HAOpMIKIAL, 38 MCTO-
nom Twpine);

BuauByeRuR sMicTy Blika (: nag, 3a oso Biype.
ronoro Metoay, meroxy Jloypi un Goniva).

Henpami meToau. BizomMo Kineka TAKRX MeToals:

GioMACY BHIHAYANOTH 38 COTHYHOI MYCTHROK KITHHHOI Cyc-
neH3il 3 BACTYIEHM DepepaXyYHKOM Ha cyxy GioMacy 38 A00OMOI0I0
kenibpysansuoro rpadike;

BUIHAYCHEN HOKAZHH KB ivTencieroCTl MetaBoniamy, Beanoce-
PEAHBO 0N AZBMHX 3 POCTOM (MOrMHHAHHA KUCHI, YTBOPeRHESA CO, ).

6.4.4. Excnovenyinnmh pict

Baxrepil poaMEOKYIOTECA LLIAXOM GiHAPROrO mOAiTy. TOMy
Ix KineKicTh abLIBIYETECA B TEOMCTPRUHINA nporpecii: 29 — 2' —
— 28 5 2% .. 2. Fliano #a onvHuino o emy nepioanuHol Ky asTy-
P#, WO pocte, Opupaase N, kaiTee, To mons A noainis kimekicrs
waiTis crave N - 2% Jlorapudisyious, oTpuMBEMO:

IgN~IgN,+nlg 2,
ABLIKH KLBKICTE KJUTHHEMX Doninis Byne:
n=(lgN-lgN)lg 2.

Kiexicrs ®aireuHux Ooninis aa ! ron (KOMCTAHTH 1 BHIKOC-

Tl NOAlAy v) BHaMANBETECR 38 (DOPMYIO0

ven/t=(g N -1g N)/lg 201 - t,).

6.4, Tuonorn
- s 127

Yac, neolixituuii nna oamoro LrKAy noalay (TpuBanicTs reme-
paull g), BHIKEYBETECH 36 BOPMYAOK

g=t/p=1/v.

fipu mqa. Hymo 3a 10 ron sumiicrs ks ¥ cycnenaii s6iae-
myeThes 3 107 po 10%, 1o koucTasTs wekmocr) TOMLAY CTEKOBMTE:

v = (lg 10° - 1g 10 /0,3010- 10,

nelg 2 - 0.2010.
Tpusanicrs resepigil CTAHOBHTE, XB:
g=1/v=1/2=30,

I b P A SKCT o pocty. HKuo Ha oci
OPIHAT BAKIAAEMO KUIBKICTS KAITHM y DORYAALiS, 100 exenoMel-
LUHHO POCTE, B HA oci bcnue — TPHBAAICTS pocTy (ofiuim penmyHEm
B ApHIIMETHUHOMY Macurrabi), To oaepomno excnoseHiiny #puBy
pnr..'ryA[pu(‘. 6.6). T pore Takuii cuoci FpaditHOre 300DANEHHA 1A Dem-
Kol KLIBKOCTL IOITHHHHX N0 MEOPHABTHHI, OCHLTBKYN J8AEKHED
s BuBpanoro MociLTuby Bin 4AE IMOTY BPAXYBETH af0 TLALKK nepiu,
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860 ocTanwi moal. Tomy KOPHCTYIOTHCA HANIANOrAPMpMINMOIO Wike-
NOko, v I60MyY padi K8 OCi OpAMKHET BIIKABASKTS Aorapmdm witsxocTi
i, ¥ rakid nobygost rpadika excnonenyidrul picm Gacrepii
onHeyeTsea npAxoio. Hixotn nprmol xaparrepusye 1meraxicrs noai-
ny: soun THM Ginsma, wim GLmmimet uaxun. OCKinbKH 38 eKCOOHPH-
LifiHON pOCTY ICEYE MIRIHHA JANEXHEICTE MUK TPHBATICTIO POCTY 1.10T3-
prdaM KLSROCT] KAITHY, TAKKE DICT HAMHBAIOTE THKON A o2apu g
M1 Hu M- ANE DCTEHHIM KACOM Y HRYKOBLH NiTepatypi nepesary sia-
nawTL TepMiny “excnonesuifinuit pict™, a repmid “noraprbmivmmii
PiCT” BHROPHCTORYETRCH My PLIKO | BEEXSETLCA 38CTAPLM M.

oo 38 KiNEKICT 10 KNiTHE BHIHAYHTH HABEACHKM BIILE CIto-
€oB60M TpHBANICTS FeHEDALLLL, TO ONEPHMO CepeauE i1 AHAYCHHA. Anp
® monynnuli Baxrepifl aanmgH MICTHTECA AKACE KitbkicTs nedexs.
BHX KIITHE, He JOATHHR 0O DOALAY, TOMY Y KRiTHH, siki axreano
RLARTLCA, ICTHHUES TPHBATICTE MeMepaiii Gy e TPOX M MeR1IOI0 33 poa-
paxorany. ¥ 3p'SoKy 3 UNM 0pH BHBYEHR] KIHETHKH PoCTY oxperai
KITHEE Be BepyTs 40 yBArW, 8 POArAANAKTE SaKTepianbay ony-
NALIK AK CUCMEME, Ujo RiMuNHO poa. Yimecs,
i B poJpaxymHax BUXOARTE 3 IYCTHEM Saxre plasisHOl Moty (Giomacs),
HlssinpicTs amisn rycrim takoi Gaxrepionsuol MBcY B xozcumit
MOMEHT YACY € ODOTOPIifixoo caMiit rycraui, To61o amine signosi-
AAE xiseTHU peaxilii nepLIOTo TOPRAKY.

B exenouenwifinif) dasi porry xokcTanTa mWBKAKOCTI pocTy
BHIHAYBETLCA 38 (OPMYNON

Re X — flompca; ¢ — unc,
Inrerpyloun ue pissaung, orprxacmo:

X = X,
&r X4 X, ~ Kintueen T8 nouaTKORE Glosncs.

Jias monsocHER waiTHMnOl Biomacs 2X, = X, 2", asinxwm usc
DOABOCHMA [, CTAXORMTS:

¢,=In 2/ (In 2 = 0,683).

Tinskn 478 “CrannpTanx KiTHR" (= ymoBax, ko pier Gio-
MECH Oponopuiliawil 36inLmenn0 KOMLEHTPAUI KAiTHE):

p=ln2v; ¢, =g

i Poamencysauns (siaminuocTi) zoraTs “Kinexicrs KniTnu"
1 "mace kalmae" sesenewi 8 maba 6.6,

§.4. Dizonorm pocry 129
Todiuys 64
Biprinmocr] mim nomarrase “minssicrs sorirme™ | “sscs xthras™
Tlokantusn Kinuicrs wabrun Maca scriTun
B oaymwni of eay KonuesTpanls Saxre. Tycrina Gascrepit
PAR (mLaekicTs kaiTus |(Closiaca), Mr CyXol macn
n 1 an) w1 wn
Kumkicts nomorns Koscranrs i K ™ T
30 DANHHING 9acY noay v, rog ! pocry p. roa !
Tpruaslcts noeoen- Tpsunanicrs r Tpusaricrs
HA (OpoMbxox uacy, 38 |g, ron t,. ron
Aaxufl pilabysscracs no-
AnocKiA)

6.4.5. Picy Gaxrepisi y nepiogwunis xynsrypl

Ilpy seecesnl y nomusne cepesosnitle Gaxrepil pocTyTs A0
THX 0iP, NOKH BMicT RK0ro-selyas 5eofXiANON0 KOMIICHEHTA RE CTa-
He MidiMarbHHM 260 He BIfYepuaeTECH, NICAR YOro picT OpHOHHA-
€1bCA. IR0 BUPOROBIK YChOrD LL0I0 4ACY B CEPENDEMILE He BHOSH-
TH HIFKMX NOMHBHEMX peuoBsE | He BHMBOLHTH opoaywry Metabonia-
MY, TO ONEPHUMO TaK 3mauy neploduvuy xgavmypy (Momyaai0
KalTHE B 06MeIEHOMY IRHTTEBOMY TPOCTOpL).

Kpusa, mwo onkcye aanexwicrs noraprdmy KiLILKOCTI RABHX
HAITHE BLA TDHBASOCTE KY/ILTHHY BAHHA, HAIHBEETHCA KpueoX poc
m y (puc. 6.7). Taxs xpysa mae S-nogibuy dopmy, sa sifl moxes Buai-
Jurrk kinkke 183 pocTy: nouaTkoRy {nar-eny), excnopentititiy (1ora-
pubMiuny), crauiosapHy Ta BloMMpeHHA. ¥ geskix mocibuHKax HA
KPHEBLA POCTY BURLTAWTS e YOTHPH, A WieTh daa (AuB. puc, 6.7): nar-
thaay, iiiny (aorapudimiuny), cnoslassesoro pocry, cra-
UiDHAPHY, BLIMMDAHMA TA BHKHBAHHA,

Jlar-pasa. Mousasersen 3 MoMeTY nocisy Gakrepifl ¥ caixke
noMMBHE Cepenosuiie. Y usit nepiog KNITHEH BAAUTYIOTECH A0 AEHAX
YMoB KyabTHayBasKs. Tpusanicrs nar-dean niemnTe Bia Qepen-
icTopii ikoxyasTy T8 Horo BiKy, & TRKOM Bla TOMNO, HECKLTLKH TPMLAT-
HUM BNA POCTY € NARE CePENOEMILE | YMOPH KYIBTMBYBauss (pH, Tewm-
Neparypi, KOHUEHTPALLS posuKHenoro Kucuio). Hanpueonas, sxkmio
Axepena BYCAellio TR eHepril B HOBOMY Cef J slapi TBCA
B i, Akl Gynn B cepenosMLyi OpH ooepKaBK| DOCIBEOre MATEDIS-
ANy, T0 AL8NTAULE A0 HOBUX YMOE nepealiause CHHTES HOBMX (hepMen-
Ti8, AKi panime Gyan HenoTpiGyl | Tony He cHETeSyBAN N, Y TROpEN-
HA poRHX epMeHTIn IRAYKYETECR 2OBUM CYBCTpaTON.

04202
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Puc. €.7. Kpuaa pocty Saxreplamuci moryasifi. @aan pocry: .
1 — anrdpaze: A — 11— cnos pocry:
w— Vol Vi

pUKAANOM BILIMBY CYDCTRETY HB CHHTE) (heprMenTin © duayr

cia. Hl:uumuenocnuusnm BHKOPHCTABHA NB0X cybeTpaTis, 860 anm-
e asodasgore pocty (puc, 6.8). T3 cymitui rnwoxoan 1@ copﬁi:-my (v‘an—
Tepii copUATRY CHOMMBEKTL FMOKOTY. Pepuenty MeTaboIiamy Cop-

TLABKM RICAR NOBEONO BUMEPUAMA IIIIOHOIH.

Hhoexics axliy cxanny BakTeplAisuol £1iTHENW Oin vac nar-
tbaau crocyomses omin PHE: 1T esict sbineyerses y 8-12 }m:l!n.
Lle sxaoye wa yuacts PHK 1 pub y cuuteai dep Tiix Binkis.
Exrcuomenudiing Pada. [ln eass xapakTepyayeTsCA MAKCHMANS-

1o tusmarieTo noaley kaithe. ¥ Wil Gasi npoueck pocTy Npexo-
ARTHL aSanaucosaso (Tobro fMoasocuuR GloMack cynpOBOANYETECR
noasoesnam kidexoctl Giaka, JHK, PHK o iu.). MDDICI:? CKSMT‘H..
o Ky/sTYpa B excnoxHeHiiinln (asl cknpeeTeCR 1 rrau..mlp:l—
Hux" KAITHYE, Ane Tpebs MaETH He yBaai, wo | 8 eucgoneﬂulmf:ﬂ
(A KMTHHE 1ePIoARYKOT KYALTYPH 3A3HBIOTE 3MIH, OCKLIEKH N00TLH-

70

60
=
g%
i
H
Z3
E
© 20

10

0
Puc. 8.8, Nrognnwi plet (ansyrein) Escherichia coli na cepesonmml
= T8 oAl ¥ plannx enfust

HO IMIKIETLCS CepeanBine; IMENLUYETHCA KOKUSHTPALLR cybcrpa-
, Sbinsuyersen FYCTHHA KAlTHMBOT CYCneuall, HaKOOHYYOTECR
oponykTe ofiminy. ¥ 30" AIKY 3 THM W10 B 116 daai wemnkicTs noal-
Ny BUIHOCHO OOCTIMEA, BouA HaRapyuuinte i BHIHAMEHER LIBMA-
KOCTi Hoalny TA WeHAKoCT pocTy. Bime daxropie somsimusoro
cepe, 8, CRABQY HOPo CepeinanLLa B picT Mikpoopra-
HiSMID BHIHAYRIOTS, COOCTEPLraoYy 38 DDKEIHMKON BIOMACH Y KLk~
KICTIO ®AkTHE came nig uoc excnokenuifioro pocry.
®asa cnosiassenoroe pocTy. Hactausn wict dasm aynoniene
i cepx i A OOHHE-
HHX PEUOBIHM, KEKOOWMEHHA NpotyKTin MetalomiaMy. nediunt Kisc-
HIO, 3sina pll), Knimuus PEArYE HE e IMIMOK iHTeHCHBNOCT] Cus-
Teay PHK, Ginka, donicaxepsais ta bnmusx KOMOOHEHTIE.
Cravionapus dasa. Boua sacTae Toil, Koam KinekicTs wkai-
THH nepecTae 36l ysnmcs, Tofrg XHPAKTEPHIVETLCR PLEHOBAIOIO
MM KTITHEAMM, 130 ¥TBOPHOMTHCR. T8 KIUTHHANM, 10 THHYTE. ¥ cra-
uioHapHii daar COOCTEPICALTECA MAKCHMATLME GlomMaca § MEKCM-
MBNEHE CYMBPHA KLIBKICTS KATivws. Kinsiicrs Glomacy s cTanioHap-
Hil aal BBINBANTL TRKOMK Suxodon 880 apowacs. Ane s RayKopidl
niTeparypi TepMin “puxin Glomacy™ a60 “npoxail Giomacn”™ 3yTTpi-
SRWTLCA PLIKO. B noHosHOoMy BUKOPHCTONYIOTHCR [DHUATTSR “pisets
Giomacn”, “Kouuentpania Giomscy™ us apocTo “Glomuca”.
®aaa siamupanusn. XApaKTCPHAYETLCR IHMMEHENN KLIEKOCTL
WHBHX KNITHK, OLIBMIGEHHAM reTeporenKocTi nonynsuli. luoal
904.202
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sniTiiy MiSyIoTEoR nia Al€)0 CBOIX BAACHKX depMenTis (asToaia).
115 (paza focalpkena IHANAD MEHLUIE, HiN¢ Donepeasi.

®ais sWEEsEHEMA. XAPAKTEPHIVETLCH HARBKICTIO OKpeMMx
IrTTeAIATHIK KIITHE B yMoBax sarnBeni GLinmocTi RAITHE nooy mai,
Flxmo TAK) KNITHHY BEPECLATH B coiXe NOMUBHC CEPEAOBMLULE, BOHM
OMMHANTS AKTHEHD PocTy Ta ALUrTHCA. Takl BIORMBAH]T KATTHHK XapaK-
TEPHBYIOTEC KRIBKOIO IHTEHCKBHICTIO NpoLecis nertabonizmy.

6.4.6. Nupamerpun Kpusoi pocry

OcHopHHMY napaMeTpamu xpuBol pocty (puc. 6.9) ¢ sponail
Giomack (Giomacs), WBHAKICTE pocTy T8 TpHBanicTs Asr-eor (¥ paai,
AKIO PieT NEPIoARYHOl KYILTYPH BE8HI3YI0TE 38 3BLILILEHKAN Gio-
MACH, 8 HE 38 KLisKicTo ®airen).

Ypomad (6lomaca, pisens Giomacu) — LC PISHAILT MM MEK-
CHUMANLEON T 8ixiaHOK0 BloMacolo GaKTepii:

X=-X_.- X,

[0 BesAuHINY BHPAXAIOT: ¥ rpaMax cyxof pedosnas. Baxon:
COKAIEMKOM € BLIRDINEVHA BPOAAI0 KTiTua 00 KLtbKoCTL cno-
murroro cyBerpary — X/S5. fkino wi 18] enuun BHPAYKeRi ¥ BAro-
BHX O, 70 sl X/S EKOHOMINH UM
roeg@iylenmox(Y). Aruo spomait y rpamax slas0ocHTBCA A0 Klis-
KocTl Moaell cnoxyToro cyGCTpaTy, To ooep Yy BeJ y
WTE MOARPHUM ekONoMINHUN Koe@lylenmoa.

1 au i il Pocmy — ue Mips mWBHAKCCTL
pocTy KaiTHe B excionesnutuift (haai. {i svasawmoms 38 hopMyaon
BMXOLAW! 3 DovaTKOBOl T Kinuenol GloMack X, Ta X, ¥ MOMEHTH
uacy I, Ta £

_lgX, —IgXQ=InX,—1nx,

igelt-1,) -t
an lge=0.43420.
TpusanicTs NOAROEAHA HHIHBTAETLHCA 38 OPMYI0KD
4, =In 2/

Han “craupaprumx™ wakms p o= In 2v i, = g.

Tpusanicme Ass o (T)) — BHIRLNAIOTE AK OPOMIMOLK YaCy
mix moMmenToM £, B AKHA XYNLTYDR aocArae neseol Giomsecew X,
| mosenTom £, 8 xuni sona sorna 6 nocarth Taxol camol Blomacs,
#xlu sigpasy »x nicas broxynanil goyuyasca excoouesilifav b picr.

b4, ©oosoris pocry

133

Poagssa xpuss

Puc. 8.0 Napawerpu pacry:

A ypomai xalruu (Glomaca): B
B — TpRasAicTe Bar dnan

~ masARicTs poeTy;
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£.4.7. Picr y Beanepepenis xynerypi

MeToa GednepepEEOTD KyILTHBYBAHMA [OJACAE B TOMY, 110
B nocyanky (hepMesTaTop, KYnBETHBETOP); 8 ficiit BHPOLLYIOTHCA Bax-
Tepii, BeCh MAC KBAX0AMT CcBIMNGE DOMHBHE CepeoaNLIe 1 anoqacm
4 TAKOK0 CAMDI0 LURMIKICTI0 BLABOAMTLCA Ky /LT YPAJIEUA PLAMHE, AXA
amiuye GaxTeplansl KniTHEH 78 TDOAYKTH wmetabonismy. 38 TAKO-
1o KyJIETHBYPAEMA MOMHE AKOKTH Mipoto HEGIHINTHCE 10 LIBLTE-
1OL CHTVAULT, KON KIiTHEH TpuBETMIL Yac nepebyBaoTE ¥ &daai exc-
HOHCHIRHOTO POCTY 38 MOCTIIOL KOMIERTPALL cybGeTpaTy Ta inlnx
neamingpx ymos. Poarnagemo Geane pepeie KynbTHEYBAHER B peTi-
Mi xemocTaTy T8 TYpbigocTary.

Pict y xemocTaTi. V¥ nnomy pemcumi picT BarTepii KOETPOJIH-
£THCA KoBLERTpaUico cyGeTpaty. Tliarpumyous NoCTiHY KOBLEHT-
panio onsoro 3 Heohxiaumx cyBerparis (Lkepeno BIOTY uw BYTAe-
L0} PeryIIOHAHHAM MeMAKDCTE TpoTOKY cepenoBume (LEnaKocTl
HAIXOMKCHEA TIONHBHONO Cepe J0BHINA), MOXHE crefiinisyBaTs picT
®ymeTVps. OCHOBHIM NOKBIHHKOM DESNEpePBEOND KYNETHBY BBHHSA
£ WwannkicTs posfasnennd cepenosuuia Dt

D=1V,
g [ — mmnaAKicTs B, o cop naalromV— offem
RYThTHBATOPA. M.

Ote, senvuunn D Binobpaxcye of'em pigunm, Axuit amino-
erhen 38 1 popsuy. Hlsnakicrs aminm Giomack B xynsTvBaTopl dX /dt
BUIMANBETECA 28 [iBMANRAM

dX/dt = pX — DX = X(u - D).
ge uX — opupict Slomack, DX — BTPATH B PesyALTATL BHMMOSIHA KAITIH.

FIKwo wenakicrs poety | i WEHoKicTs posfasnesds cepeno-
suLta D € 0HAKOBMMME, TO BTPATH B Pedy/IegeTl AHMHBEMHA KAITHE
i npwpict flosMacH BpiBHOBEXKYIOTE OLKE ORHOTO, TOGTO aMina gopi-
BHIOE Mo i Gionaca X sanuuipersea noctifson. Kyakrvpa npu
1boMy nepebyeae & crani awaamivsol piexosary.

PieT RYILTYDH B XeMOCTETI KOBTPOJIOETHCA KOHLCHTPALIEW
cyberpary. He KoMy ofMexesni LIBRARDOCT] pocTy KOMLleHTPRIU-
£10 ouOre 3 Beobx Lnuvx cyficTpatis (aiximyeasbsuid daxmop) rpya-
TYETROA CTRELMLHICTE CHETEMH. SANEAHICTS MEMAKOCT] POCTY Bl KOH-
yemTpauii cybeTpaTy €, OOMCYETHCA KPHBOK HACKYEHKA {puc. 6.10).
Honnentpaito cy0erpaTy, 88 axol 1BKHAKICTE POCTY 10CAPRE NDAO-
BHHH MAKCRMANLHOMO 3uAveEHsA, noakayawTs K . Uefl noxasnuk

5.4, Gialonoria pocty 5

BSE

A ————

Pur. 6.0, 3aneanicTs WmCKoEN pocTy Rid KonluenTpauil cyforpary

€ OHUM 3 HONBAXANBILIMX MTAPAMETPIB, AKL XAPAKTEPMIYIOTE picr
Gaxrepit y xemocraTi.

Picr y typbiroerari. Ilpsuunn poSoti rypSiaocTaTy rpyuTy-
ETBCH HB PEryNIOBAHNI LIBHAKOCTI HPOTOKY CEPLADBMILE FYCTHHOIO
(myruiciio) nonyaauii. JIaTYsK MyTHOCTL perynIoE “epea Kepviouy
CHCTEMY HEAXOAMEHNS NOMXusHoro cepegoeuriua. TyplizocTarnmnn
KOETPOnE MOE TPYHTYBETMCA HA iHUIMX METOfaX BUMIpIOBAMHA
Biomack afio NponyxTis, AKI VTBOPOIOTACA B Hpoueci Ixusoro poc-
vy. Henpuwan, pH-emamuui enocil képyBasua LWBMAKICTIO npo-
TOKY, BUKODMCTAHMA OKCUCTIAamy — HEpYBAHMA LUBHAKICTIO Upo-
TOKY 2B LIBHAKICTHO CIIOMHBAHEA KRCHIO.

MpuHuxnosl slaMiERocTi M Depiognyua T Geanepepero0
KVALTYPAMK:

nepioduuny KyABMYPY MONHp POITAAAATH AK IEMKKYTY CHE-
Temy (ax010ch Mipom noxiBry 40 GArETOKRNITHEMOM OprauiiMy), AKE
B UBOEMY POIBHTKY DPOX0ANTs Kinska gaa (ner-Haoa, excoosepilin-
uaTain,). YMoBs icuysasHA y BCix Lnx Qasax pisul. ABTOMATHYHE
PErYNIOBAKHA B nepionm:mis KyabTypl HEBPAL YK MOMIREE;

Oesnepepana KyAsMEPa — L€ BIAKPHTE CHCTEME, AKA HAMATH-
ETBCA NOCATTH AMHEMINHOL piBHOBArH. DAKTOD YACY HEAHOI0 MipolD
suiniousersen. JLan opramiaMis CTBOPIOTECA HeamiEHL YMOBH cope-
noBHILE, JIerko niAfeeTECH SETOMATHYHOMY PEryHOBAHNHIC.
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6.4.8. CHHXPONHMI KynaTypH

Jl4A BHBYEHEA CHHTETY OKPEMHX KOMIOHEHTI® MAITHHM B Opo-
ueci 1 nopiny, npoeeneHHA LHTOMEHETHYEMX 1 FEMETHYHMX Aocn-
et BRIKOPHCTOEYIOTEH CUNXPOMNL KyAbmMypu. Lle xynsTypu,
8 AKHX DeEMHil ype BC KAITHEN M/ATECH OAROYECHD (CHEXDOMKO)
8 PAXYHOK OTHAKOBOI TOTOBHOCT] 0 POCTY T& NOALLY OKPEMHX 0Co-
63, CHHXpOMIZALIA KYALTYPH QOCATAETHCA (PIZHYHHMH TA XiMIKO-
GlonoriYHMMM METOASMN:

plauyni — TeMOepaTYPHA Nik, nudepesiiiae w.zurpﬂq)w.-ym.
HA, audepenuifize GLIBTPYBSERA, HEPTYBAEHA CBITAOBHX 1 Tem-
HOBHX PEXHMiB Y oTocHHTedysanbumX GakTepifi. Ba andepeniii.-
Horo HerTprbyryessuns abo GiAbTPYBAHEA MOMHA BLALLTHTH Kal-
THHH nerkoi paKuii {(Mexiuux poamipis), sxi gliATECA CHEXPOEHD
Brponoss Klnekox neprumx regepaciii. i nsa meronn € Baibinen
M HKMME METONAMH CHEX poHianmil KyNsTyp:

ximino-Oioaozivni — srpoulysaEua GaKTepifi B HenoBHOUIR-
HHX NOMHBHKX CEPeAOBHIIAX 3 HACTYRHHM NEPEHECeEHAM X ¥ UOBHO-
ningi cepegonMia, BuMylleHe Moo yesHus BaxTepiit.

K 1 no p B '
1. Ax mogiamorees sl kpoopraniaMm DO BLIBOMISHEN OD TEMHCPETYRH, KHC-
o Ta pHT
2. Al MeTOIN BHEORHCTORYXOTE AN ™ -
HHX HynsTyp?
3. Ax ple M8 MIKPOOPrakiasm NPoRBEHNCTE eueprm?
4. Ax aHbAlTE He MikpOOHraHIMH croayru? Aki oo HOEH -

Bt HAITHE COPMNHBRIOTE BHTHMIKPOBHI peuonHHH?
5. FIKI METONH BEHKOPHCTONYIOTLCA [NR CTepHMiannil T8 KOHCEpByuary A7
6. Ani colaesn nrTRCTpeconl ASANTRIIART MEXBRTINH QYHKUIONYIOTS ¥ jomi.
THHAX 0y~ T4 Apokapier?
7. Yoy apnTTAL BANTHBHM L% Blorex ramori?
8. Axi Bice. ™ € 1O Ta L i wory? Hxere sumMoram
TOBHHH] BLANORLIATH NosERL CEpeaoBmLIn LNH DHPOLLYBAHER MIKPOOprasisning
9. Aii ¢ ocliokul Moxamans cuaTesy ATDT
10. Ax nogingrotecn MikpoopragizMu 38 THOOM MUANSHRIRT

11.F THUM T UL cyMitui pocroaux | HepocToBsx cyficTpe-
TiB y Mikpooprosianie,

12, fix nomamkrrecn T an CHABIOM, P i sy
HHM CTEHOMT

13. ¥ woNY foasrae cyTh METORY HAKOOHMYBATLHIR KyNbTyp?
14. Tafre aronaqessia nossrrn “picr”. Akl mwnn Giuapuoro noakty xapa-
Tepul ALIA FpaMnosHTHERKK | FpAMHeriTRBNMX Saxrepil?
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15. fIuL ienywrrh MeTOAH BRoHBNEHER HonuenTpani Gaxtepifl i Olosacu?
MM BLIPIINAIOTRCA NI cobow 1 OB TOKAIHAKKT

16. Oxaparrepusyfite gamm pocty Gacrepti y nepiogseaifl KYTRTyPi.

17. Heamtu oapanerps kpsisol pocTy.

18. ¥ sony noasree cyri Gesnepepstoro KyNETHE, T A
BeadepepBrOND KYNLTURYBAHHAT g sy

18. Hoamrs oy 08i Bl ocTl i L T O
KyILTYDEMN,




7. CUCTEMATHKA NPOKAPIOT

7.1. mgxonu (_!"lPHHI.I.HﬂI"!}
KAACHDIKALII BAKTEPIH

¥ piaui uack & ocuoBy wasckgikauii Gexrepiit Gy sexnanesi
UpBKTHYHEL ABH], OPMEUSIUN, 38KOHOMIPHOCTL, JYMOBIeHL PlBEeM
SHAHL | POJEHTHOM HAYKM LTS DeBHOro MomenTy ybcy. Cuetemarnia
Garepiil POIBMBANACH CTHXIRHO, OCKLILKY KoXer ROCALIMKE BHO-
cue enementy cyfi'exmsiamy y waacbixauio mesnol rpyan Mikpo.
oprasiamis. Lle aanemano uin floro uaykosoi epyamuii, metoain, sure-
PMCTOBY BaHMX Y ACCAUUKEMKAX, CIELMPIYB0CT] A0CHLUKY BRHOT 'y -
s Mikpooprasianis. Tomy kaneuhikaiil pissux rpya MiKpooprasis.
MiB HCPIBHOLIEHI 38 FBKABACHOI0 B KNX iHQOPMALLICIO,

s wancsisanii GaKTEDIR BEKOPKCTOBYBANM piani meToau
AGCTUBKEHD, A1¢ OCHOBHIM 3 M1 X € MOPGOnozo-ghisionozinmul nid-
xid, TO5TO CYKYTIHICTh MOPGONOZO-KYABMYPARLHUX T gasionozo-
Gioximinnur oanask,

Mopgiosozo-mynsmypansni oanaku — e Mopdionorin ki
THHA (ROKM, MEAMYKE, CIIPKIH, POIMILIeHHH KIiTHH — OOONHMEG-
KO MK BArPCraTax), HBRHHICTS tHIoChop, Kancy.m, MUY THKLS, 1% Po3-
MlLeHHA, 3abaprneHtE 34 Fpamom, 8 TRKox xapoxTep pocry ua arapi-
JVBAHEX {RAPAKTCPHUTHER KOJIOMIT) T8 B PLARKX LOMHBHIX Cepe-
EORMIIAX.

Disionozo-Gioxisiuni (abo Gidionozivmi) oanaru — Binuo-
WCHBA AC KHEHIG, RKOM SHHOM GLEPHYIOTE eHePrilo, JAnemeicTs
pocry sin remneparypy, pll, acuminsuia pizaux mosupmx prno-
BUN (AXepena BYracUo, 830TY TR IK. ), neTpeta 8 00 THeENX Qiak-
TOPAX POCTY. BLIHOWEeNHHS A0 AHTUGOTHERIS Tome.

Cyxyusicrs MOPUOAUT G- KYALTY PRNLHX | Blatonoro-Bioximiy-
UMK nurik Gyna Noknencwn B ockosy poanoainy GaKTepiii e rpyon
PI3HUro paury, robro Gysaa kputeplen knacudinauii Gakrepiin.
¥ pesyamarl sHKOrO niaxony mMumkaa @eromunona kracugixa-
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Yix Baxmepid, Rih WMPOKO DPRANATE | y uam uae. Genomun —
Le CYKYHHICT YCiX CaHBK i BAACTHBOCTER Opramiany, wo edhopmy-
BAKCE Y Nponec Aoro imausiayamaors POIBHTRY. DOHOTUI BitsHA-
HAETBCH BINEMOUEI0 DRHOTHILY 3 YyMOBAMI HERKOAKINKMEGTO Copeno-
HULUA. B AKKX POIBUBRETLCA Opraniam. Nenomun — CYKYOHICTH Cnay-
KOBMX OIHEK Opradiiny.

Crria aasuryires, two Gyno apobaeso cupoliis nobynyesy cescre-
MATHRY GaKTeDii #a iHwx npsnainax § maxanax. s nsoro Buso-
PHCTOBYBATHCE CeponoziNki Memodu, oonosani un TOMY, W0 RHTH-
TEHHL CUOAYHY MARKDALLe 38 aayiotees 3 BRTHTLIAMM CHOPLIBeNOrD
oprasiamy, kis 3 aETHTLIAMK oprauiymine, Giikwm ganexux aa CTVOR-
Hem criopiasenocti. [Ipote ceponotin se FHFINNS WHPOKOED JACTO-
cyBaHuR Y Kaacudinanli Gakrepiit is-as auaumol exnbasoct cepo.
NOriYHMX PEAKIIA, xous eain BHIHATH, L0 1l PeAKLI] A0CHTS Cllers.
iyl CHCTEMATHKY HAaMAranBeL BHEODMCTORYBATH XiMidemit cxian,
4 TaKox ocolnusocTi MetaBoniamy Baxreplit Lin BMIHAYREIA X Cpe-
TCMATHUEOPD DONXKenHA. 3 wiew MeTom SHAMIYBAAN TARL DIMAK,
AK KOHUGHTPALIA BinKis, cxann minials i HHPEMX KMCAOT, CHIAR
WHTHEHAX CTIHOK, 0006 T BoCTi CrARLY I0BHIHLOE MeMGpaiG: (y rpan-
HETATHBHHX BAKTEPIi), Lroxpom Huil cra s s niTHEY, Ipore aa pono-
MOrQE0 LHX Xe. OMinKux nidxodie Gynw ssipiment Tk
AERKL OKDEMI [IMTRHRR CHOTEMBTHEN Bakrepiii.

DK THYHO MDK CHCTEMATHEOK HABCHYHO, UCHOBAHOK HE MOp-
thonoro-hisionoriHomy ninxeai, i CHCTEMETHKOI XiMINHOW nemee
tpeaEustosol pianni. [ b oepuomy, i g APYroMy BUMOANKEN KIa0M-
thikaLin faxTeplii GaayeThen Ma eHOTHNIOBUX OIHOKAY,

Ile oanmm minxonom swosdikangii BakTepiit © mamemamuy
Hudl Ridxid, I0KPEME Ky MepurHusl ananis, 200 HyMepuYKa maKco
womia. MIpuHimn syme pirasol tascosomii Byn poapolinesni y XVIIFcr.
dpauuyspium Gornmirom M. Axancosom i BUKopHeTOSVETHCA B MiKpo-
Gionorii a XX cr. nicna eracpesus eNeKTPOHHO-06Y HOIOBA sa0)
rexmuiru (EOM). Srinno 3 npuuisnens M. Aaskcons piasd comas,
skt nlpoTeca ofniky, MaKTE DaHAKOBe SEAYENHA AR XBPEKTE:
PHETREN oprasiamy. Jlna siankickol outuis BpaxoByoTs sroMors
SLniny KUIBKICTB DIHAK, AK] ninfipaioTs TaK, wob souy Gynn abrep-
HUTHBHNMI, TOGTO, uto6 1X BAPIANTY MOMA BY.I0 HOIHBMITH JHE.
KaMH “nakc” | “minye”. Ouirky piarpx xomBisauiil oatak 1npoBc-
anaTe Ba FOM. TIpy uboMy Ko3HY 3 038K oiHOr LITAMY MODIBHK-
HTh 3 KOMHOK 03HAK0K BeiX iHinux wramiy, Baasas teon, 1o nogif
#i0Th Mi2K 1BOME IOCTLAMY BEHIMI LUITAMAMIY THM BILLG, Yirm Blas-
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1€ BITHOIIPHES KLmKoeTl 3612KHUX O3HAK A0 KELILKOCTL spaxosa-
HWX DJIHEK. )

Jlnn nonupHore NOPisEAHES KOPHOTYIOTECE KoedilieHToM
nogibuocti (peauyunua S):

a+d
a+b+c+d

feal d — eysuf GHERK, 38 AKHNH WTRNA A | B 30iraioTecs (4 — obnaes wrams
noxpTinm, f < ofinsn BETATHARL); B — CyMa 03NER, I8 AKEMB WTAM A NOIRTHS-
wlh, B wras B — neraTiamnill © — CyMB DIHEK, 08 HREMH WITAM A Kersvasmd,
alrun B — poonveednf.

V¥ peaynrraTi pospaxyaxis ogeperyors searsuan sig 0 ao 1.
S =1 canavac 100% -wy DonibuicTs, Tobro Laesrmmumicrs, 1 S < 0,02 —
abcomorny senogibiicts. Ogepirani Beanuven MoxcyTs GyTH ToaAn]
¥ sMrAR L geraporpame. Coig sasnsunTy, e | HyMeps vt maxis Basy-
ETHCA BA ARES] (eHOTHUORMX O3BAK 1 H0r0 (AK i xeMoTaKCOBOMIuH It
HLIXLA) MOMCHA BBRKATY PIALOBUADM (DEHOTANOBOT CHOTEMATHKY,

HNpuEwinoss sosxm niaxonom, Kl piapiangeTsen win deno-
THIIORO] CHCTEMATHKH, € 2ENocucme mamura faxTepilt. CTYIiHE rexe-
THYHKX BLIMIMHOCTEH v OPrasiaMie MosHHe OLIHMTH 33 TEKHMH DoKas-
uuramsr emicr 'L s [IBK; ribpuavaanis THK-—IHK i JTHK —PHIC;
BMIHOKHCIOTEA TIOCAiZoBRICTS BLikin; ByxneoTuass nocrigounicrs
renis: Came SEBLAKH BEKODHCTHERIO MOy ApHo-Glooriwmx i repe-
THUHUX MCTOALR NOCALIMNMeRs Y cueTemaTh] GaKTepiil cTaB Monurs-
uHM GypRaR Bl DOSKMTOR liozenenuynol Kaacudicoyii SprTepil,
AKA BLIODPAIKAE esommioniiing sa’Aoku MIXK opradismeasm.

7.2. TEPMIHOROTIA, O BHKOPHUCTOBYETLCA
B CHCTEMATHLY

¥ BaW "AC YACTO BHMHUKAE CHTYAILIA, KO HAMUTAHEA pO-
ARYTH By k- A6 OHTANEA CHoTeMBTHEM RK OKPeMKX FPyIT MiKpo-
OpraniaMis, tax i geici cucTemMu ¥ uinomy qacro CYNPOBOAMNYHOTE-
CRITPOTHPINSAMY , 3YMOBICHHMEA HeTOYHOCTRAMM e IKnK Tepmisie,
Gopmaniasiin TepMinonoril € HeobxiTnum eTaooM CACTEMATHERA
GaxTepii.

Hadivityite ockosui mosarrs i TEpMIHN, MO BIKOPHCTURY-
HITBCA B CHCTeMBTRIL GaxTepid, Oyau chopmysosai BKBAeMiKOM
PAIIL F.0. Basapainnm vy MoHOrpadiil “CeyoTHNORR CHoTEMATHEKE
Baxrepiii™ (1974 p.).

1.2, Tepuirohones, wio swopHcieyrmes o ErcIemaTIng 14+

Cucmenamuxa—reopis pisiosasinsoct opragiomis, mo
BHBYRE BIIHOIMEHHA MM IX rpynaMuy (kaBcaME, Takcosamu),

Kaecugirayir — nopig uncnensocri (Geaniud) oprasis-
MiB HA rPyne (KA8cH, TEKENHKM).

Takcoromia — RaliMesyBaNES rDyn opramiamin {TaKCO-
HiB), BOTEHOB/IEHHA iX MeNs i M ANODARKYBAKE 5.

Hoxenwnamypa— abipunx OPAEH BAIMCHYBAKHRA TaK-
COH1E, AGIOHHEHM# CITHCHOM [Mx HARMEHVBaHE.

ﬂiazuocmuxa(ldanmurplxuutx]—. enocib einusiges-
HA JANAHOTO TAKCOHY TA BHIHAYEHER BAIEKHOCT] 06" eKTa TAKCOHY.

Or>ie, CHETOMETHES 0XoILToE RUIBCHIKAITI0, THRGOHOMIIO, BOMeH-
KASTYDY Ta inewrniixauio. Posrnauemo ui nossTra NeTANBHIDE.

Kasendiranin, lenyworm, piosi BnplaETy kaacudikauii (dino-
TCHETHYHA, tbeﬂomnona, PeHOTHOOBE, npRpoAHa, IOTYSHA T& 18.).
L0 JYMOBIERO METCHO Ta 3aBANHMAM, NORABAEHWMP B OCHORY CMC-
renu. JoCHTE TpHBAN®i yao BBAHANOCH, U0 cyuacH] KAcHbiKanil
einorereTnyHIMY | Npo cniaraicTs HoXOKeHIE OPraHI3MIBE MORYTE
CBINYEITH oAKAKOE] MeTalonigsi mim X (e BasycThen 5a ToMy, mo
KOMeH (DEPMeBT BHHHK THILe oM Pa3 1L Yac eroaiowii). 8 TAKOW
ORHAKOBHI XIMINHME CKNAI CTPYTYDHNX KOMIOKEITiE KIiTREN,
OCRIIEKE ROMEH TEKHI KOMUOHRHT aigobpaskee oesanii Glocuure-
THYHHI WARX. Ane v gificaocn Bel i Kagcu@icanll Gy desorysno-
BHMH, OCKINEKH Oaaysanues ua nonibuocri mopdonoro-gisionorig-
HHX BIBCTHBOCTE!H OPrafiaMin.

3rinuo a I, Hlnerenem (1987 p.), icHye nBa pEas Kaachdina-
uiii: npupodsi (pinozenemusni) Ta wmyyni. Sinozenemunna ik a.
cupikanis sizobparxae esoniouiini su'sasu mise oprasizmamu,
[Toby Aosa qrnoresetiinol kKnacudikanii — KikicBa MBTa ChrTena-
TiKu Oaxrepii. Ha winminy big diforesetiunol mryuns nacHi-
KELIA CAVIRMTE MINe AR Liermdikacii mikpoopraniamia i Moxe
byTy obMexeno0, HANpuKnAn, OA3yBaTHCE HA ODAHAKAX, IPYUHMX
i MHrinREX 1A% nPAKTHEKS.

OcHorHOK CAMHMNEH KnacHiKanii € wmam — sHeTs KVAE-
TyPa 1a30aboBaHOL 8 npHPogHOro cybeTpaty Gakrepii. Mlramu of el
RYWOThCA ¥ eudu (species), suam — 8 podu (genus, ¥ MEOMARL —
genera}. Toaibui poan ob'eanyioTcs B mpufiu (AaTHECER] BAIBK
SBKIHNYIOTHCS BA -eae), TpUOU — B pofunu (AaTiKcLkl sasayn poans
IAKIMYYIOTECA Ha -acese). PonuHa mowe 06 cauyBats poak i Gea
Tpubin, Wo ccTarkimM yacom y knecudirauil Garrepift coocrepira-
eTeCA saiacTime. Pognsu 0F eauyorees 8 nopadeu (narrEcexi
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HBIBK NOPHAKIB ARKINIYOTECA 1A -ales), MOPARKH — B Kadcu. Kna-
C1 MOMKYTH OO EABYBATHCS Y BILILIM. ) ) )

Homennatypa. Ha piaminy sid pisaomam:mocn l.".ﬂac'ﬂ.¢nﬂﬂ.
il HomMeHEAATYDa DaKTeplil Mexile J8IHAE IMIM, ucrcl.num nnug_l
MANOPRAKOBYETECA MUMHEPOAHIM DDABKMIAN. ¥ APYI:iH TOROBK KL
X VI cr. Kaps Jllkueit 3alpolloryBas HOMEHKNATYDHL NDHELIKIN,
Akl Oyma npaiar Gionorass. Misnilue Byno u'puih-i ATO ABE KONCKCH
HoMeHKIaTypu: BoTaniummi 1 soonoriyksi. Mikpoblonors Tpusa-
NHiT YBC BHKOPHCTUBYBATH B DCHOBHOMY GOTAHINEY uu_meualﬂmy?y_
1 sapewnTi. y 1930 p. wa Mepwomy mikuspognomy Mikpobienoriy-
HoMy KoHrpeci 6y/10 OPraHiSossHo KOMICiI0 3 HUMEERIBTYDPMH # Tux-
couanii Gaxrepiit, Baxrepionorivsnii xogexc xomMeHKIaTYPs Gak-
Topiii 6ys onyGmixosanuil y 1948 p. oot kourpec y Pun (1953 p.)
cxpaaKe BugesEa MixUADONHOrO KOAeKcy HOMEHKIETYPH GurTe-
piit i mipycis, Jles"sruit Mizuapoasni mixpobionoriyumil KOHIPeC
{Mocuuea, 1966 p.) sBNponOHYREE 11a BipyciE BBECTH HOBY u:,umu-
ny cHeremy Homenkaerypu. Ieperaasy il konexc Gaxrepii Gyno
npuianaToe Misuapoguum kourpecom s GakTepionoriiy 1973 p. g €Epy-
cenuMi TR onyGaikosase y 1875 p. (pociéicexoio moBok — y 1978 p.).
Ipore y migpobionorii Ha 7ol Yac naxonausrocs Buraro ascrapi-
JMX KA3e Mikpoopradiamis, v peayasTaTl Hor'0 WPHAHNKE KoMicin
Mixrapoasore KOMITETY A CHCTEMATHER BaKTepLi SANPONOHYRAA
NeperaguyTH lenyioul Baasi GaxTepili 2 MeTo0 BOOPALKYBAHEA HOMOR-
raTyps. ITiscymrosi marepians (Cxeanenuil coucor mafiMesysay-
Ha Baxrepiil) Gynu onybnivosexi y 1980 p. v mypuam “Inferne-
tionel Journal of Systematic Bacteriology™. Osxe, 1980 p. c1as uommm
pybBoacem y posesTiY cHeTemaTHKe BaxTepii. Maiixe asa 3 nono.
ByHOW cToniTTA BlLnuATL foro in 1 rpasus 1763 p. — euxinnoi
BTH CTBOPCHHS HOMEBENETYPH BakTepiil.

Jlas Gaxrepift, TRK CAMO BK LA DOCIKE | TBAPHE, BIKODHCTG-
syeTecE OiNapHa HoMENRAGMYPA: PONOBA TR BHAOBE HE3mM, AKi
SANMCYIOTRCA B JNaTHHCbKIA Tpanckphnnil. Huiimenysanss pogy
HHLLeTLCA 3 BenuKol nlTepu, sy — 3 Manol. Bugopa uaasa, s
ipasuio, sijobpakae AKYCh XAPAKTEPHY OFHHKY uM BABCTHBIOTL
Aatoro sray. Hanpuian, Sarcina flave — capuuss mosts, Bacillus
mycoides — rpubonoitua nATKYKE.

Liexmudhisanin. ¥ mixpoGiosoriuuy x A0CALAMKeRHAX, Ha HANL,
BHKOPHCTOBYETLCA AyIKe MAMO CTAKNAPTHHX METONIB i avie vacTo
And ineHTHhIKALL TPONOHYIOTECA 03KHEKY, BHARMeH] cHvOudiiv-
nhMe MeTOAAME. Adle LnenTidikanin nosrEEa BasyeaTion Ha npoc-
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THEX, ACCTYOERX A28 NOCNIANMEA, MeToqax.
TOBYWTE duxomomivmi RKAMONE, B BENX Opo
THEHL TBEPAXKeHHA, A&l norigsEg BENYTE g
Moere epraiiamy.,

Texkixe ienTadiraii aofipe Ta nocTynuo BUKNBACHA ¥ DOan.
I-V nen'sToro suaanus Buskaugsmg Bakrepiii Bepri(nani — Buasey.
uug Bepri). lepine supasns usoro Buanauunxka Gyno ony6rikona-
so y 1923 p. rpyuoia AMeEHKARCLENX Bakrepionorin nin xepisswyr-
soM JLX. Bepri. Tpu usomy corin mari na VBaal, W0 U0 MBS 3 ges' 5.
TOPO BURAHKR Biabyses nogis i EAMHOI pailie Npa B YoTups-
Tomuy — Bergey's Manual of Systematic Bacteriology (Kepisrnureo
Bepri a eucreMeTixy GaxTepiii) tu Koporey — Bergey's Manual of
Determinative Bacteriology (Kepisunirsg Bepri a nestudixanit
BarTepiit). Came octanmwo npauw Gyno gepexsnieko pocificskon
moaoio v 1997 p. Bone uaopsacrben “Busnaunnk 6axrepiit Bepri”,
BHEKOPHCTOBYETRCS AR ileHTHdikawii Garrepiil aa PeHOTHNIOBY MY
GIHAKEMM | MiCTHTL ROMIEeHTpuBAKY IHDOPMaLio npo Bei anam Gax-
Tepiit. Creopere 3 npakTiunow METOW0, U BUIAKHS HE npeTexgye
Hi eBOJIOLIAKY 110Bynony,

Tpunyerumo, mo xvam UOTPIbHO Ll TRdikyRaTI BUALACH S
mMiKpoopratian. Saransauil uisxis go HUPIIEKES UBOIO SABJAHKA
CHAANBETECA 3 KUThHOX OCHOBHMY PTRMHIB]

1) Buansusuk Bepri CAYMHUTE gna LnedTwchikanii GaxTepii.
Tomy seobrinao Gyri OEPEKOHEMBM, IO BRALTEHME i900AT & npo-
Kapiotom. ¥ poaa. 111 uapeneno TabAMLI0 03H8K, A8 AKuME OpORa-
PIOTH BLIPISHAKTECE Bia eykapior;

2) y BranBsuumy pei GekTepil nopinnoTees Ha HOTHPH oeHoBHE
KaTerapil (rpaMEeraTHERL eybarrepil, axi mawTs KAITHHEY OTiH-
BY, rpamMiosnTyBnl GaxkTepil, ari maoTs KIITHHEY CTIHRY; eybak-
TEpi, #Ki He MBKTL KAlTHEHOL crimKm; apxetakTepil). Oasaun, sxi
ARIOTH MOHCTMBICTE HMIMAYKTH 1Li KaTerapil, uneeaenl y poan. IV;

3} HBCTYNEMI KPOK ic/s BHIHAYEHER OCHOBEGT eaTeropli Gaw-
Tepifi nojsree B ToMy, ulod BeTaMoBsTI poanin Buasaumsiea, v sio-
MYy BOHA DUITIRNAETHCR. ¥V poda. V maseneno nepenik Ipyn Bcepe-
AMHI KO HOI OCHORKOL KATETOPIT | KOPOTIMI omue DCOBAMBOCTRR BGax-
TeEpii. AKI HANCHATE RO KOMWMHOL rpyou. Koseia 3 ocsoBHRX woTH-
PBOX KATCropii GaxTepil HoginseTsen Ha TPynm: Ooepuls KATeropis
crnsaseTLen 3 16 rpyn Baxrepiit (N 1...16), Apyra— 3 13(M\e 17...29),
TPCTH — 3 oAuiel rpyiu (M 30), sersepma — o w'nme rpyn (N 31 «.30).
Orxe, y Buonnswunky Gaxrepiit onneaun 35 rpyn Gaxreplii;

Hag uporo sukopse-
MOKYHTHCA BALTEDHE-
@ BIBrHOCTHKY HeBijo-
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4) BHouAYeHHS POLY Barcrepifi. [lnn GLnsILOCT] TPYN HaBedeHo
rabauni a60 KMoYl, ge BRAIAHD DIHAKH, 34 AHHME MOXHA QUhepeR-
iloBaTH poaM BCEpeAkU] Ipyus; - ) -

5) pusnaveHNn BHay DaxTepid. ¥ cnnel 61115:1{0(::1-1 pogis Mic-
TRTLCA TABNHILE, 38 AONOMOI0I0 SIKMX MOHHA AuepPelmIOBATH BHAK

cepeauHi ARHOrQ .
[ T’;:cgn. mf:ﬁ OCHOBHOK KATErOpico Y ffamepiam-uiﬂ cHe-
remaThizl. PoipioHaioTh TAKI PAHIY TAKCONIB: aumi.n:l KJ&C. l'zlr-Jpn-
ROK, poguua. pin. pia. € GaraTe HMGEAYEHE OORATTH “TAKCOH -

Gy/ik-5iA TAKCOHOMINHE FPYEA, OACP7KANA B PEIYNRTHTI SRCTO-
CcyBanHA LeBHONO MeTony wnackikanii: . ) )

FpyIA Oprasiamis, AKL OPHTAMANER JAAAHA CTYTL AR OIHOPLLACCTL;

TAKCOHOMIYES FPYTIA BY/Lb-RKONO PAHTY, AKA € IOCTATREO BIA0COE-
TesoIo LA Toro, mo6 it Moxen Gyno IPHCEOITH OKPEMY KATErOpLIO,

Curin DAIMANMTH, [0 NOHATTA “TAHCOH SBEMM CTOCYETLCA
KOMKPETHHX oprariomis. Bliklite TOro, TRKCOH HOBHHEH byTH dop-
MANbHO onMTANMI arigne 3 npesknaaMM MixHAPOAROTO KOAEKCY
nomeHkIATYpH GaiTeplii, SriaHo 3 UMM KOASKCOM THKCOM CKAALA-
eTbeR 3 oaEOro WM Glieue oprauiamis. [lna seix TAKCOHOMIYHMX
HaTeropiii moesHed GyTH BuIHAYeEMHil HOMeHKNRTYpHMII THIL- Bid
He 0608’ FaKosB0 noByEeR Gy TH BAABLILL TUOORHM E1eMEBTOM TAK-
coka (npusstio 15 xogercy). ILns supy — e THOOBHH IOTAM, ILIA
poxy — Tunosuit BHg i T.4. Tak, THOOBHM BHAOM DpPOHOHYOTLLA
ANETEPHETHEED EBAM(ATH BMI, .Klfﬁﬁ € ONHEM-EAHEHM IIDEACTABHH~-
®OM poay: Bua, AkEE y Deplid nyfimxanii pony Gys fioro eaMsmMM
UPeACTHBHKKOM; BHA, 7 AKKM nocriixo nos'A3AEA HAIBA poay
1 Arull, AK TPABRKNO, € OPEACTABKMKOM POALY, W10 PO3HUIAHAETLCH Dep-
miM (HaRAETIIE pO3niaKAETRCH).

HeidiyacTille CHCTEMATHE ONEPYE TAKO TAKCOHOMINHOM KATe-
ropieio, ax Bua. CyTh LBOro DOMATTA, AK BinoMo 3 Glonorid, raxko
nianAETHCA BMIHAYSHHIO, TOMY POIrAfaHeMo fol'o peTansHille,

7.3. KOHUENLWIA BHAY B BAKTEPIONOTIT

Jamnylmice suanaversn suay y Baxrepiii nocu s cxagpo. L aymon-
newo ix Bionorivsnmu ocobinusocTAMH. AKNo B OCHOBL BH3HAYeHHA
BHAY ¥ POCKIEH | TRAPMHE JTeATE YiTKO BHPAKes] moponoriykl Ta
thigionoriyial sigMiHHOCTI, 30KPCMA HEMOMCIHEICTE CXPELYBAHNHA
MiN MPenCTRBHUKAME 0BOX DONYAALLR, T0 v BaKTEpPIH 1 KpHTepll
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sigcyTHi. Buxrepii mopdonorivue HePIIHOMBKITHI, POSMHEOIKYIOTE-
cA DeaCTATEeBMM ILAAXOM, XAPAKTEPHAYIOTLCR HAABHICTIO ILIATMLA-
HOT cugmwuocn, 3naTHICTIO 0OMinOBATHCA rereTHYHMM METepia-
JI0M MING PEHETHMHO nanexums rpynamm. Ulof nisifity no suaxs-
uenun suay y DaKrepionoril, posrisaemo ICTODII0 POIBMTRY OBOTO
nosATTA B Gionorii saarani.

Cruxiliye yasnesHa 0RO BRAN HMHBIX ICTOT CKARTOCA LIS B A8~
Hi yacw. 3 poasuTrom Gloaorii ax HAYKH B A0NBDBINIBCLKHE nepiog
3'ABRAKTLCA 4Bl ocEOBH] KoHuennil — HOMINONICTRUNNG TR muno-
aozinna. HoMisa mieTi SBaskatoTs, wo sum Peanthu He icHyoTh. Tuno-
NoriyHy KOHUSNULK MOMHA HAJIBRTH MopdonorivHow, ocKinbrY
B RAHOMY PAdl KPHTEPIEM BMAY € Mopdoorivua nomibuicTs,

V 40-x porax XX cr. ausnnxm poboram Epucrs Maitpa cdop-
MVBENECA HORA KOMLeNL1n Buay — Gionoziwna, Boua BasyeTnen Ha
TOMY, L0 BHAM CHIANRIOTECA 3 HOonyIauiil, BoHM peatesi, iM upx-
TEMBHER NHYTPLUKA FEHETHYHA IETCrpoBasicTs BHACHiNOK TOTO, up
BCi ocoﬁmw_ (mpencTapumKn) BrAY MaloTs COiAbEY reseTMURY TPO-
rpaMy, AMAICTOPHYHO CRALIACA B XOA] epommouii. Sringo 3 6iogoriy-
HOI KOHLENILEW 40 — we Fpyna oprakiamie, anaThux 1O cxpeury-
BRHHA, AKL YTBOPIOWTE NPHpogsl nonynamil i axi PEenpoAYKTHEHO
isonpoBasi gig iHWHE rpyo (TobTo e MoxyTs CXPELLYBETHCA 3 lIPEn-
CTEBHMEAMEH IHIIKMX TPYH),

OcHoBHMMH KpHTeDiAMY Buay B Gioaorii Gyns suasaui Taxi;

pistonoziunui (reseTyEmit KpuTepidt) — BinLpe CXPCOIyBAH-
R BCEPEAMHE BHAY 1| HESIUTHICTE A0 CKPEUIYBAREA (peuponyETHEHA
130JINLIR) 3 IFIIAMH BUABMY;

260zpaPiNkLLL, CYTE AKOIO NONANAC B TOMY, W0 KOMWHKA Bma
Ma€ NepHRnil Apean iCHyeanun;

CROADINHUL — KOHMA BHA ¥ MeAX CBOTO apenay saiMae
MeEHY J0HY, XApAKTCDHIYETHCR HNeBHMM THIIOM BMEMD!‘UIBOCHH
A ocobunumn BN BEOiE i BCepeanHl AGKOTO By,

Cepen mikpobioorie noumpesa aymka, wo suay Gasrepii
peanbHo He 1esy10TE. le nos'saauno 3 Opaxom indopmanil 0po peans-
ue icHyBarMA BarTeplit y NPUPOA, ROCTETHED BENMKOIO isionorty-
HOIO PIZHOMAKITHICTIO i30uinTie, AKI BRALARIOTECR 3 opEpoan. Kpiv
TOrO, CTEIC BigoMo, 1o BaxTepll Moy Th OOMIHIOBATHCA PeHETHY-
R010 IRGIOPMELIIEID 38 JOTOMOrO) DNaaMid, (arie i WAsXoM Tpake.
opmanii. Ipu oMy BHABANOCK, L0 aeAK] kKou IOr8THEH] TNasmi-
AH MOMYTh MEPENABEATHCA | OLNTPMmMYBATHCA B DaKkTepinx pianmx
CHCTEMATHUHEX I'Pyn (Maupuenan, maaamign P-1 rpyom wecymic-
10 4-202
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wocti). Le 2ano opusiy GaraTeom miﬁpuﬁim?oram Vgiﬁ'm Ao emcx:ma-
&y, mo resomu GaxTepill we € aaxuulesr M i Fmﬁumunmn_uacn._u_
1, HACKLTBKH L8 XAPaKTEPHO 115 eyKapioTia. Hacnp'ns‘n,z, ¥ mipy
TOro K reHETHKY ACTENLHD BHENATH OpOLeCH NePenati reHeTHYHO-
ro maTepiany y Baxrepii, a'ReyHETOCH, IO TAKI BHCHOBKH e kij-
nopiaaeTs aificuocti. Tak, Ao durropis, mo obMexRyOTH .upunm(-
HEHHA HYMOPLAHMX rediB y KAITHEY OPOKAPIOT, MOMHE HIAHECT::
cueTemMy pecTpusnii-Moaudikauil; placHs BKTHBHOCTL d:epmear‘uai
plADORLIATEEMX 38 MEXHHIIMM pexombiHail; CHCTEMY JOBHILIHBOY
membpans, Yepes ary sysopigye [(FK MOxe HPOHHKHYTH, BHKO-
PHCTOBYIOUH TLIBKY HEHHL mexanismn_. RBKi KOAYIOTRCH KON "KOrATHE-
HUMK [LIASMigaMK; DesHy NOCIII0BHICTE FesiB v XPOMOCUMEX.

Has o¢HOBI LEOTD MOMHA 3PO0HTH BHCHOBOK, 0 LA HH3HAYEH-
HAa puay y BakTepiit LinKoM OpsEATHIME € KpuTepil, 110 XapakTepi-
ayors Bua y eykapior. Tobro sud y Baxmepid — 1e rpyna oprauia-
MiB, AK] MAKOTE CXOMKMIA RADIP 1 NOPAAOK TeH1B HA XPOMOCoMI Ta SaRTHI
{xoya b noTexsifno) OEMIKIOBETHCR XPOMOCOMHEMIL TEHaMIT 1 anific-
HIOBATE IX roMOIOriuYHy peroMOIHEL0 3 BEAHKOKD YACTOTOM.

TIpore TAKE TPEKTYVBAHHA NOHATTH BHAY V GaKTeplM (O8ro 3a.1TH-
manoch Heyadarobesss. Tag, . Cresmita H. Kpur y setyrd go nes’s-
Toro ewvaanks Kepisunurea Bepri 3 cueTemaTien GaxTepil posringa-
10T 6ud y BaKmepill AK KOJAEKLIM LUTAMIE, AKI XAPAKTCRMHSYIOTHCA
CYKYIHICTH0 BAraTROX COLTLEMX BAACTHBOCTEN 1 CYTTEBO BLIDISHAKTE-
cA Bix imumx wramis. Bouw, npapns, BUaHAKTh, WO L08 YiTKitmoro
BHIHANEHHA BIAY Moake OyTh BuKOpMCTAR i pisess romonoril [IHEK —
OOKBIHNK MCHETHYHO! CHOPLIHTROCT] oprafiamy. [lparTuuui pekomen
AU 3 LBOTO NHTARHHA BUKIBAeH] B piitennax KoMiteTy 3 yoropxes-
HA BLANOALE 10 TAKCOoHOoNM L Balreplit, onyGkosakmx uie B kinyi 1987 p.
30Kpena, B HEX JA3HAYBETHCH, 110 BUA € EAHKOID TAKCOHOMIuHOIO O/l 1-
MM, K8 MOyKe OyTH BuaHaveHA dinorenerirso. Bua noustses promo-
YBTY WTAMY 3 piakem nogiGHoer] JHK—JTHKE 70 Y% i sMue, 8 Toxom
aAT 5 C 1 mmxye. DeHOTHIOR XEPAKTEPHCTHIH TOBKHHI Varoaxy-
BETHCR 3 LIMM BHIHAYEHAAM I MOXYTEL He Bignosinary (ilnoreneTiynin
wouuenuli By TLILKY AKX BHEATOR.

BHKOpUCTAHHA MOTeKynapHo-Gionoridrux merois v MIKpPO-
Gionorii BuCCNO NeBHi KopexTURK A0 yvHBAeHb MiKpoBioaories woao
cyTi muny GaxTepiil, ¥ 2002 p. sinbynocs sacipauun Cneniaisuore
MIMHOIPOAHONO KOMITETY 7 CHCTEMATHEx Npakapior. Pex OMEHZYETE-
CH BHIHBYEHHA HYKJICO0THAHOI UOCTIROBHOCTL (CHKBEHE) reMiE, WO
HORYIOTE CHATed 168 pPHK i Giaxin, & rexom JHE— JHE-ri6puau-
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DHLIK AK MONEKYNAPHL kxprTepli anA oxpecnenss suay. Komire-
TOM UpONMTOBAROD BUsHANEHHR BAAy, HApenese P. Pozemno-Mops
i P. Amaun (2001 p.): "Bun — ue urteropin, axa ofiMemye reHoT-
HORO NOM'ASAKY FPYNY LUTAMIE, WO MAKOTE BHOOKMIL CTytiius nonib.
HOCT] O HESBICHCHMMMN OIHOKAMY, BUAHAYCHIMY a8 DEBMIX CTAN-
ABPTHHX ymoB”,

7.4, ICTOPHYHI ACNEKTH
CHUCTEMATHKHM BAKTEPIW

Icropis posBMTHY CHOTEMATHEK BrxTepiil Mae kimeka etauis.
Mepina copoba HaykoBol Kageudixanil BAKTePIE HANeRHTE KATCH-
xomy aoonory O.@. Mwonnepy (1773 p.). arwuii poaainie sigomi e
Toit 4ac 15 spnin Gaxrepiit ua nea poan — Monas 'm Vibrio. ¥ 1870 P+
FACTOCYBRBLIM MOPOOAOTINHMK DAXiA Ao cucTeMAaTHEY, e k-
kaniwo Baxrepiit spificiys nonvebruit ialoner @eprisann Kos.
¥ foro kancwdpiranii Saxrepift sukopHCTaRi OPHHLMLK, SATPOIO-
sonexi Hapnom Jlinneem ann Gotaniynol knacegikanti. ¥ nogans-
UIOMY CTAHOB/EHE] CHUTeMATHEM DauTepiit Hesny poie Bigirpans
pobora 9. [lapsisa “Ilpo noxonxensr sunis™. CHOTEMATHEA MWUBHX
oprasiamie y poborax Y. Napuina cruna csenouiifHom, ockiibge
8 Tl OCHOBY NOKNAACHE COLNIBEICTE TOXOAM¥CHHA oprexiamie, Esomo-
uiiHa TEOPiA CcHCTEMATHKY, ocHounna 1. JlapsikumM, JHARIINA cBOE
BLucOpameHun B CrBOPeKHKi (itoreHeTHYHOT KABCKAKALLT BUIINK
opragiamie, axa Gyna migrEepaKens eMGpioAOTIYHHMI TA HATEORTO-
AOTIYHEMMYU focnipreskAmE. Ase 11l METORM He MOMCHE GyI0 BHKO-
PHCTOBYBATH T CHCTEMETMEK HIDKUKX oDFaHiaMis,

Mopaneiue nornubnere suuvesun gisionorii Ta Gioximii GaxTe-
pikt pano amory C.M. Busorpascskony Ts M.B. Beitepinwy sanpono-
RYBATH HORHE MAX1L 10 cucTemaTiks BaxTepilt, Akul GRIVETLCR HA
xomOiHA! MopdonoriyHux 1 ialonoridnmx canak. ¥ uiit dizipnoriy-
uiit cHeTem] OCHOBHItM KpUTepies gan wauckbikauii Gyna anaTHiCTE
GerTepiil arRopHeToBYBATH T1 YM 1HL cyBoTpaTH LR eHepreTHNEO-
ro obMiny ubo BuaLnsTH XapaxTepui npogykTk Meraboxizmy. Ilei
opununn Gys sukoprcransil garckkum suennm C. Opns-lTeucesom,
aruit y 1909 p. nosxicTio pepiayeas HOMEKKIATYPY 1 CHCTEMATHRY
Garrepiii. B [i ockoBy Gynu Noknaieni disionoriuni ospukn. Pesom
a3 rum xknacupiranin C. Opne-lescena Gyna nepuwiowo cupobow anifie-
Hitte (hinoreneTyy oy Kaacuikaiw bakrepii, Tk, sln opnoycTus,
1074202
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w0 4 Mrpa pakis Tomy sa 3emal se Gyno opravivenx cybeTparis,
arae, mepuri Gaxrepll nosnssi Gyxi 6yt asTorpodmumi. Jpyra
copofia Bysa anifteseys roiasackkuMi Bueniis ALFL Kmolisepom
i K.B. Bar Hinem y 1936 p.. axi npsOyeTunm, wWo xmcu_e MAHDLIBIN
OpUMITHEME GaxTepiaME, OCKLIBKH MAKOTE BARUPOCTIWY Mopdo-
norivmy GopMy; DAIHYKY DOABMHYIMCE 3 EHTAIHYTHX aﬁq CLAILIE-
HuMX KOMiB, BiBpioHM — 3 DANHYOK, COIpHAN — 3 BilpiokiA.

Hacrynuuii ean oos' Aai P.B'k i, sxwl
OPOSOAKE OPWELHI ROMEHKIATYPHHX TuOis y cuoremaThii. Tpus-
urnrP. B'x AFL. Kmoitsepa, K.B. Ban Hina Ta IGMX cHeTE-

maTuKis Gyiy susopwcTanl npy suaakul Buanavsxuxa Saxmepiu
Bepazi, nepinf 3 akux Oys enyfrikosasnit y 1923 p., a ovraune,
nes’sre, sunassEs — y 1984 p. (nepusit Tom) Ta y 1986 p. (apyrus
Tam). BuosauHHE Bepri — REIHAHA Y BObOMY CBITI HEYHOBS LPALSH,
aKaE of'eguye auBsun 3 pisnomadireocTi opoxapior. Koxuke sose
auanaxn B; Bepri 1106 CYTTEBI NOCATHEHHR B TAY-
ai cucremaTHiy Baxrepili. Han BUadauyHuKOM OPANIOE BENHMEMH
MUMHADOARKIl KOMEHTHE KpALIMX CTEIIATICTIB, AKI BHBYAOTL TV
uM IHLLY FPYIY MIKPOOprasHiaMis.

V1977 p. Gyas onyinikosana pobora 3 TAKCOBOMIL METAHOY TBO-
popaabasx GakTeplll, B Ak HA OCHOBI AHANIZY HYKNEOTHAHNX HOCII-
nosiocTest prbocomaassoi PHE 6yno 28npolioEoBaH0 BUALIMTH HOBE
uspcreo apxefaxrepili (Archaecbacterin). ¥ nes"aromy sunanui Kepin-
suirea Bepri s oncremariim Gaxrepiit Gynio nranang, (uo epxebaxre-
PiAM DPHTAMAHEMEA DAL YHIKATEHHX ocobiHBoCTel | € BC1 AOKASK TAr0,
1110 1X £80/11041i8 BLApLIEARacE BLI esomutli lnuux GarTepiii. Ase nap-
creo apxebaxrepii Gyno ysakoseno Tiaskys y 1988 p.

Cnin ssomauuTy, WO OCTAHNIM YacoM 3 sEMAETECA Barato
iHopmaLil upo vosl Takcons GakTepiit. [ly6aikaidi sosux Taxco.
w18 micTATRCA B yprani “International Journal of Systematic Bac-
teriology”, axsiia 2000 p. nepefimenonaro ua “International Joir-
nal of Systematic and Evolutionary Bacteriology™.

7.5. XAPAKTEPHUCTHKA TAKCOHIB
3A OEB'ATHM BHAAHHAM KEPIBHMLTBA BEPTI
3 CHCTEMATHKM BAKTEPIW

drianoa Bergey's Manual of Systeriatic Bacteriology i faKTepil
of'emuanl B uaperso Procaryolae i noalisierses sa YOTHPH BioalIM:
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L Gracilicules (rpaMueraTHeHi eybanrepil, axi MaioTh Kal-
THEHY CTiHKY);

IL. Firmicutes (rpaMuosuTyBui eyGakrepil, Kl MaroTs ki
HY CTIHKY):

IIL Tenericutes (eySaxrepll, sxi He MaioTh KATHREOL CTIHRE)

V. Mendosicules (apxefarepii).

Hazeu pianitie 6exTepiit yreopeu) Blo ABTHICHKHX Cals: clles —
Lisipa; gracudus — Touri, cTpyHKmil; firmus — mitiswi; tener —
™' AKHI, HiKHWE; mendosus — goMuIKoBRE,

Binging noainmoreca BE kascw, ©nacH — ua NHCTHHM, YAC-
TMHE — HBE UOPAAKY, TpUOH, PomHEH, Pomn.

7.5.1. Biggin Gracificutes

Cionn HENEWATS NPOKAPIOTH 3l CKAANHOW (FPAMEEraTHENOrD
aun1y) GynoB010 KTTHIHOT CTitm. CTiHKY 0K IANAI0TLCR i3 30RALILARGE
mMenbpaHss, TOMKOIO BHYTPILIHEOTO 18Dy WenTHAOrAIKARY | AoaRTKO-
BUX LHILTHX KOMOIOHEETIS 30841 1it MK ILMMH L5OMA tapamu. Tpamuara.
THEKL EnTums cepeurol 9 osansaoi dopma, ¥ ssranm NPAMUK Y1
EHIHYTHX UAMMY0K, COIDaTed, HMTHACTI; geAKi @ oux dhopM MOMYTL
By oroueni voxnom 860 Kaneyow. P By soTeCH Dinap noal-
oM, B8 ANR GeRKHX FPYI XApaKTepHe GPYUbKYBAHRA | s JeaKkmx
opramiaMis (Pleurocaprales) — muomunnuit noain. MixcoBakrepii
MOHYTE yTBOPEOBATH IL10nosl Tina e Mixcocnopn. Exaocnop He yrso-
ProroTs. Barato npenctasuukis — pyxusi (pyx aa nonoMorois AXIY-
THRIB uM KoB3aRKAM), Cepea npecTasumkin € hororpodu Ta vedoto-
POt (ak NiTorpodi, TaK | retepaTpobut), aepotit, ansepobn, dakyns-
TaTHBM] anaepobn A Mikpoaepodiiu,

Biaain noginsersch wa TPH KAaCH:

Scotobacteria (cxnsapernen 3 14 uactud — M 1...14) {mada 7.1):

Anoxypholobacteria (cxksonseTson @ onmiel yacTiER — N 15);

Oxyphotobacterin (cknasaeTrcn 3 oguiei sacTiian — N 16).

Knac Scotobacteria
YHactuue 1. Cripoxerw, Fpamueramssud kairnsg enipasenoal6-
HOL (hopMit, HBAIBHHANEO CHyvii, PYXTKBEL 30 PEXYHMOK NCPHIAT-
MATHYHOUO JMTYTHEA, B He JUKTYTHHA, AKUH SNCTVHAE 3 KAITHHY
B auBuluHe cepegoskte. Xemooprarorereporpodu. Coop He yTEO-
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Tooruys 7.1
Kaac Scolobacteria
yacTH- | Heiss sscTHHE TMpencTesnmgn
Hi
1 Cuipoxern Topanox: Spirochnetales MicTRTE 1K1 ponsmu:
Spirochaetscese {poan: Spirochoeta, Cristispira,
Treponema, Borrelie) 1a Leptospiracese (pin Leplo-
apira)
2 Aepobul mixpe- | Pogimia Spirillacese (pony: Splritlum, Azompt
aepoblme, pyxan: |dllem, Oceanospirillum. Aguasplrillum. Campyle
i, coapauHosur- | bacter, Vampirgulbrio, Bdellovibrio}
HYT] TPAMHErBTHE-
ol Barcrepil
3 Hepyxmiei {abo Poa (poan: Micru-
piate :gmill cyclus, Brur'ﬁynrrm. Prlosigma, Runnile, Flecto
|rpasseraTHBRE bacilius, Meniscus)
(murnyTl Saxrepll
4 T'pamneratusni Bicla poasi: Peeudomonacese, Axotobacteria-
|pepofini nmauuxy  |cese, Riizobi Methyh Halobacte-
TR KOKK rincese, Ace mceae, L 1k Neis.
merincene
5 D Tpu ; Enterobacieriacese {pogn: Esche
ausepolinl rpan-  |richia, lia, Ki Proleus,
weraTisni numyke | Morgenesla, Cltrobacter, Endinia, Enterobacter),
Vibrionscess (pomt: Aeromonas, Plesiomonas, Vib
rio, Pholobacterium) va Pasteurellacese (ponu: Has
maphtlus, Posteurvilo, Actinobacillug)
6 I'pasperaruaul nHa ponuis Bacteroidscese {ponw: Butyric
minepobul npsasd, |vibrle, Succinloibrio, Bacterodes, Fusobacterium,
taRrryTi T cmipron- | Eeptotrichia, Wollnella, Anarrovibrio, Acetluthric)
1 NEAHTHR

T Cynut Pagw: Desulf qo, Desulf Desulfobul
(mosemil 60 cyne- |bud, Draulfobacter, Desulforaccus. Desulfusarcina
|haToslaHoRTONmL.-
sl Bascrepil

B8 Annepofni - Ponuna Velllonellscene (poan: Velionella, Act

uarnTasnl HoKH damtnccoccua, Megusphaera)

] Purerchi ™ xn- Topanok Rickettalales MicTHTS TpR poguim:
Ricker Eartonell L
nopsao Chlniydisles — amny peanuy Chlangdin:
cene (pin Chlamydia)

10 Kosanl Gaxreply Topanox Myxobacterisles (paztitma Myxchacteris-

Bawcrepli, Ar)
MAIOTE YOX M

|Spheerotilue

jcepe, pomw: Myxecoccus, Cystobecter, Nannocyn
tlo); nopanek Cytophagales (poass Cytophegs-

cene, pia Cpfophuga: ponine Beggmioecear, ph

Brggiatoa)

Poan: Leptothrin. Crenothrix. Streptothrix,

7.5, XapaxmupHcrems TRACONS 38 G20 T K Bepe 2 151

Sarinwenus masis. 7§

Honep
umetst- | Hlooss wacrionsn
HM

[ipeacTansmxn

12 Baxrepu, axi Ponw: Caulohacter, Prosthecomcrobium, Yres
BDYHBIYIOThEN. lkla, Ancalomicrodium, Pedomicrobium, Hypho
i/a60 cTefmuoirom |microbium, Hyphomonas

13 TpamperaTauni . Pamnia Nitrobacteriscese {poas: Nirrossmonas.
Meseniyorpofin Nitrosospirg, Nitrosococcus, Nitrotpirs. Nitrobac
GaxTeph fer). Pans: Thiobacilius, Thicdarterwm, Thiovulum,

Thionpira
bE ] EngocumbionTs Baxrepii — erzocusblonrn salnpocrinms Ta
KON

PRIOTS, POSMHOMYITECR OOREPCYHHM noALTOM. Axsepoln, mixkpo-
aepodinm, GakynsTETHBHI BHBepolii A60 Aepofin.

BycrpiuawTees Ak BlysHo icayoul 860 B AcONiANIAX 3 TRADHEA-
b, MOISCKAMH, WACHHCTOHOHME 860 nwoaksoo. Jlerxi naroressi.

TpeacTasrmKEMM HLABHO ICHYIONHX 818, MeKERNIE cTiy-
#ux 1 3a6pyiienyx BoA, OPICHOI T MOPCHKOT BoK. LU0 MICTITL CIPKO-
BOAeRS, € baxTepil pony Spirocharta. Boun sbponmyiors ranxoay
3 YTEOREHHAM OLTOBOL, MOSOMMOL, LHABICE0L. MyPalIMEOl KHCIOT,
E€TEEONY,. BYTACKMCIOrD FR3Y T4 BONIHIO.

Acouiasramy € NpeactasHiky poay Cristispira — melukanii
XBPHOBNMEK KaHATIE MPICHOBOAHKK | MOpcbRMX Momockie. Cepen napa-
auTis (Treponema, Borrelia. Leptospira) € neroressi saan: Trepo
nema pallidum — sGynwuk cadiaicy, Leplospira inlermgans. —
abynMHE nenToCipody.

Hactuna 2. Aepofinl Mikposepodlasul. pyxausi, cnipaasuo-
BATHYTI rpasMueraTuawi Saxrepil. I'pavaerariiopu saimaEm coipane-
noaibnol (3 0MHEM YK KLTEKOME ROBHMMI. BITKAMM Ciiipani) afio Bib-
poiaso: (AKX MAKITE MEHIDE OAMOro NOBHONG obepry caipaiti) dop-
mu. Pyxanel 38 paxyHOK NOAAPHO podMiilenssx ImryTaKis, nepe-
MimYIOTECR N0 OPAMIA XAPAKTEPRUM | AMHTORNM PyXoM. Aepoln
yi Mikpopepodinn. MeraGoniam anxansHoro TNy 3 BRKOPUCTAR-
HAM KHCHI AK AxUCITOpa enexTpoki s, Jleaki agario 1o ausepobuc-
0 AMXBHHE 3 BUKOPHCTEHHEM HITpaTY Uit QYMAPATY RK RRUSATORA
enekTposie. Xemooprasorpodil, ane feskl MoMyThE POCTH AKX ABTO-
Tpodn, sukopieTosyoni H, aK Aonop esextponis. Syerpluanrees
8 rpyH7i, npieHil i MOpebKin Boal, ROpesAx Pocant, PerpoayKTne-
HMX OPrEHAX, TPABHOMY TRAXTI 1 POTOBELR NOPOMHNEL NIOJLAH L TBS-
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pns. Jlenxi pATOTCHE AR TBADHE 1 IO Fesutl € Xastitsamek

inumx MiKpoOprasiaMis. ;
mmol‘[pcmm““" pony Azospirillum € sLILHO ICHYIOUHME MIKPO-

i 1 R30I KCYBAIBHIME opraniomanmi, At JYCTPINAIOTECH
:m:‘;pnn 1 Guﬁu:::.poc:mu. ﬁﬂRTE_Pﬁ posy Vempirovibrio —
y xopen. COpIUTH, B OCHOBHOMY canpoditH, KHEYTE y 3ACTOAKMX
i REEHVX BOAAX, Mopenkii podl (Oceanospirillum), sa pociuu-
g% | TEAPHEENX JRNKIIKAX, 10 THIIOTh, HE PHCOBMX 1LOTIAX. Cepen
napaauTia— GaxTepil poay Bdellevibrio, aoxpema Bdellovibrio bacte-
FIOLOrTUE — BEYTPLIELOKIITHERME DapamT Gaxrepiit. Lle secuopo-
yreopiosasibia miTenska (0,25-0,4 * 0,8-1,2 mxm), TPOXHM BHCHYTA
MAMMMKE 3 ORHMM TOTAPHBM JMIYTHROM, KuiTHHY Dyike py:umai_
BperHi iCHYBATH K BCEPRAYKI GagxTeplTeHOl x.'uﬂ?uu. TaK 1 canpo-
(iTHO BA CKIALHOMY TOMHBHOMY cepenosmud 3 {u}mwmgum eKCT-
paxTom. B. bacteriovorrus OPHEPIILTOETHCA A0 KNITHI XB3A1HA, BTPA-
wBE AACYTHE, TPOHAKEE Yeped gniTHHEY CTIHKY (38 n.unouoﬂm;o ¢|ep-
MERTIS, (0 POIHHHAITE 060I0HKY) B OEPRIIEIMETHYMII NPOCTIR
i ey poamuokyeTLeH. Lluka BHYTPILIHBOKIITHEHONO POSBUTHY TP
nae 3—5 rog, MCAR S0r0 KAITHHYE-NAPAIHTY BHXOAATE 3 MEPTBOL K-
THHY | HOBTOpPIIOTS NEpasuTHIRY gasy 860 nepexonsTh y CTaH cho-
KO, YTROPIOIOUN 11MCTH, ¥ CEPEROBHULL 3 BENMKOIO KLTBKICTIO K-
THY XA3KIES LWHCTH HPOPOCTAIOTH | aHOBY HOBTOPIIOTE DEPEIHTINMHY
aay posswrtky. Bakrepii 1s0ro poay € MELUKAKLUAMY FPYHTY, MOPCE-
KuX | DpicHKX BOX. Ix nuropycroryioTe pan GopoTebH i abyauHKy-
it enlaemMionoriugHx ALXBOPOBARD (HAUPHMKIAN, Xoneps).

Yacruua 3. Hepyxnusi (abo piako pyxiuai) rpamueratneni
suriyrl Gakrepli. Xemooprarorereporpodi. Canpodirh. I'pyna
of'eanye HOTHPM THIIK MiKpoopramiamie: .

1) ssrayrl yp C-nonibui 6axrepil, 308THI yTBOPIOBATH KLIbLLLA
38 pAXYHOK DEPEKPUTTA KIHLUE KAITHHG. MosxyTs aycTpivaTHces
waituns ypopmi asenrkis | cuipaseit. Moxciues npHeyTHICTE Fafio-
syx sakyoneit. AepoOn, ayeTpivaoThes B rpyuTl TR BoAl:

2) ifipoiayi ui npami (860 BUTKYTI) NANHYKH. ¥YreoplowTs
ra3oei Baryoni. AcpOTONePALTHI AHACPOTH, MLKTE CTPOrD Bponu k-
auil TUn meTabioniamy;

3) ayrononifai KalTHEA @ IB30MAME BB KYOIAMY PoamilleH] y BH-
PasAl AMETRE KORIOUMEK. SYCTpiYa0TECA KaiTHHY K peH eeno/i6-
ol thophit. [cHyIoTE B OACPAX, CTABKAX, AC IpKCyTRIH cyabdiail Bin-
CYTHIR KHCCHE.

4) Touxi S-noaibui witiTHu, AKL YyTEOPIOWTE 38 PAXYHOK pOIMI-
esHA BOPUTY.N OAHA 40 0Kl (KLNEKieTs KNiTHE 4 uM KpaTa 4) cruno-
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M BrperaTH CHIMOLINOL GopMu, S0 Pyt leayiors v opicanx
1 CONOMYBATHX BOKAX, M€ NPHCYTRIA cynbdin | slacyTsif kuceis,

Ho repLioro Tuoy oprasiasis HAnexaTs Gaxrepil pany Spirosoma,
10 TpeTeora — Brachyarcus, joyerseproro — Pelosigma. Bpomwe-
HHit THO MeTRGOEIMY XapaKTepuil nas Gaxrepili posy Menisous,
nm;mmmﬁ l— Runnela. YTpopioors nirmens 6iao-Sesesars (Micro
Cycius agualicus), sosroro (Spi COTBOPY
(:’Trrmb?zcﬂius major). s e poEsor s

Macruua 4. TpaMueraint aepobud nanmuss 1a ko, Xewo-
oprasoreTepoTpodin, ene aenki MOKYTE POCTH BBTOTPODHO, BRKO-
puctosytous H, sx norop enexrponis. He YTHODINOTE CPOCTEKiE,
cTebMHOK, YOXIB YM Tadosux Baxyoneil. Hesgatui o PYXY KOB-
sanunnm. He pooMuosyoTecn bpyuskysanuns. PocryTs rarmocthepl
positpa. Metaboniam arxansaoro THIY 3 BUEODHCTAHHAM KHCHID
AK BKUENTOPS enexTPOBiB. ekt saaTHi no aHAepOBHOrD AHXEHES
3 IHUKMH, HUK KHCRHD, SKIEITOPaMK efeKTPOIB. BycTpiusiorses
B (PYHTL, Npickif I mopcrkiit poui, Kopeunx pocans alo B penponyk-
THBHNX OPraHax, KMLWKOBoMYy TpakTi 1 poTosiit noposkumsi asoan-
uw | Teapry. Jeaxi natorens nnr Teapis 860 momiu.

Baxrepii of'eniski v sicim poaus (aue. maga, 7.1). Cain saaus.
uuTh, 1oy Kepisswrei Bepri FnenTadiranl Gaxtepiit (1997 p.) nn rpy-
na Baxtepiit 06'canaua y B0 poxis, 40 3 axmx ve yhitwaw no Bergey's
Manusl of Systemalic Bacteriology, ockinuiy Synn arppilie onnean)
mens suxoay #oro y csir (8 ocsosxomy y 1987-1992 pp.).

Heeagomonanw (poauns Pseudomonaceae) — ofiairarui HEPO-
i, penul Buan QaKkyiLTATHBHO sxaepolHi, HE hiKCYyOTE MONERY-
NAPAKE B30T, PyXauBl (NOXADK] MKIYTHER) DoonuHok] TpAN] m
BHrayT nanwyke. lpenacrasimks poty Pseudomonas agarst meko-
PHCTOBYBATH RK ARMepeSo BYFNCLIO WHPOKKI COSKTD OnraniNumnx
CONAYE, y TOMY YMesi PeTepOnBKIINEL T8 ADOMATRYHE CLOTYKE, AKL
He ACHMINIKTEER IHUHMI MiKpoopradiamamy ( Peradomonas fluc
rescens, Preudomonas putida), Peeudemonas geruginosa — naro-
FOHHE BAKTORIA, SNATHE BUKAMKATY OTHT, NHEBMOHLO, MEHIHIOCH-
uedanit, Hargowsaiun pas. Lrasn, naToredsi o1s pociug, 06%ea.
uasi y sun Pseudomorias syringae. Bagrepn poay Xanthomonas
€ (PiToNLTOrCHINME (NETOMCRHKMM AAR pocanu), Xanthomonas cam-
peatris — npoayueuT Hafislaomitoro y celtl Mikpobisoro exsonoai-
CAXEPHAY KCRHTAHY.

TlpeacTaBunky poauan Azolobacteriacese aaimots cofuw
panuukonodifnl KMTeHk, axi sanescso sla Riky Ta vMoR Ky ILTH-
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BYBANES 3MILIIOTH CROID (hopMy- Bpurui yreopweate ucrn, Fonoe-
Ha GeOfmMAEICTS — 318THICTS (iKCYBETH MONERYNADEIHE B30T, AZ0t0-
bater chroococcum — aeprusit appobun it RLTLHO ICHYI0UMIT A30T(IK-
cerop (ua 1 penesimoro gyraenio gikeyersen 10 mr i GLnaue usory).
Ipenapar a30To0AKTEPUH, EMTOTOBNSHNI HA OCHOBL KMBHX KVIIb-
Ty 830ThikCATOPLE, TPHIHANEHUIL 17 afiarayNessa CPYKTY 830TOM
i MiABMIIeHEA YPOEARKOCT] CLABCLKOPOCIOARDCLE BX Y IRTY. Azoto
bater vinelandii — NpogyuesT TOAlCAXAPHAY ANBLTIHATY, IL0 38 CKI8-
JI0M BHATOCIMHME POCANEHUM NOJCRXAPHARM, Akl BHALIAIOTL 3 MOp-
CHEMX BOAOPOCTEH.

Baxrepil poay Rhizobium (Gynsbouxosl GaxTepli) anaTHL (ie-
CYBETH B30T B yMoRax cHmBioay 3 Gobommmm pocamuam. Burnoea
uasey Gynsbouxoeny GurTepii BHIRAYHETHCA B OCHOBHOMY DOCHH-
soio-xuaninom (Ahizobium leguminosarum, Rhizobium meliloti).
Bs.urcpif pony Agrobacterium (Agrobacterium tumefaclens) € BHyT-
PLUOEBEOKNITHHUKMYE OAPRAUTAMY, BOHH OPOHHKAWThL ¥ THEHWHY
DPOCAMEN-XHIRTHA YEPES DOLIKOAMCHHA 1 BHKNMKAKTL DYXIHKEK HA
KOpeHnx, crebnax Hu AHCTAX POCaMH,

Ponyua Acetobacteriacese 06 eanye SUKTEPIl, 3AUTHL OKHCHIO:
BATH 8TUHO A0 OLLTOROL KKCHOTH B HEUTPaABHOMY 860 xHCAoMY Cope-
noeuni (pH 4,5).

Bawrepil poais Neisseria, Moraxella, Kingella e nupaavramn
(abyasuuy rodopel, medinriTy, spxEOMOBAHE CAMaosmX obfonosay
MOOHHM T8 TEIOKPOBEMX TBAPIE).

YactHHa 5, QaKy/ILTETHAHO B RACPOUH] FPAMBETATHBHI HAJ ML
XemoOpraHoreTepoTPoDe, ane aeari MOMKYTs POCTH ABTOTPOMHO,
sukGpucrosyoius H, sk nonop encxrporis. He yteoproors npocte-
His, crefnnuok, voxale «W resosRx eaxyonei. He soatwi go pyxy
xopaasuam. He posmuoscywreen Bpysnkysauuam. 3aatsl pocTs
B aTMocepi NoBITPR, METABONIAM AHXATLHOIO THIY, 3LHTHI THKOM
pouTi terepoTpodiie 38 paxysor Bpoginya. 3yeTpiaIOTEC AK BLIL-
HOickysodl opmis, TEK L B BCOLIALIAX 3 TRUDHKAME, JIOANHOKD YK
pocimHaMu. ekl narorpuu,

Bexrepil o6 'ensani y Tpy poawus (awe. maba. 7.1). ¥ Hepis-
sunrel Bepri a tnesrudixnil Saxrepiit (1997 p.) posuua Enterobac-
teriacese cipareTECA 13 30 polis, TOJIOBREE 3 AKEX He yBiLIAR 10
Bergey's Manunl of Systematic Bacteriology, ocxiiestu ui pogs Gy
HHCPLIC oltant micns suxoay oro y oeiT.

Twunosum porom poauun Enterobacteriacene e pin Escherichia
(rumoenit eua — Eacherichia coli — wmiukosn musmies). On Baxre-

1.5, XapanrepmeTsns tasiComin 38 A60 ATvie snjiarmnmm
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p.lﬁ Ha CHOPORHIHIF AeHs BaRBLALIN foCaILHeRs 3 yeix opoRapio-
TiB, L MOMCHA HAIBATH " BLOKPHTOI KEUrow”, ocKintiw sops & OcHoB-
ey 06" eRTOM YeiX MUKy APHO-Glonoriuus, FeHeTHINMX 1 BioxiMiy-
HHX aocninrenib. Kniokosa nanmukn € ynonao natorensoio. ¥ suir
kax xpebeTuux TBAPHE POHE € KOMEHCANOM (KoMencanian —.tbopmn
cumbiody MiRpoopraBigMis 3 MaKkpooprasiamom, as sxoi MiKPOOpa-
Hi3M FKHBHUTLCA 3K PAXYHOK MBKPOCPraniomMy, Ee dasaawoum fomy Hi
KOpHCTL, Al Wkoakn). Ane y neenux ymosax (ocnabnenun MAHK poopTa-
Hi3MY) BOHA CHPMNHEAC SAXBOPIOBuNNA KUmok, [laroress] BMAH
KMIUKOBO]l DANKYKH BHKIHKEWTE KOMeHTepHTs ¥ onuuy. Panon
3 BUALIPHEAMY 3 TpaBHoro kauany Escherichia coli notpannse g sas-
KOnMIIHE CePEROBNLIE — BONY, I'DYHT, X8puoE] uponykTi, Ji spaa.
10Th DOKESHHKOM reKAnsHoro 3ubpyaBeHus cepefomia,

Harrorened BMny € cepen npeacraenukin pony Salmenella (a6y -
HME HepesHoro THoy), Shigella (abynunk ansenrepii). Klebsiella.
DironaToredHl BUaM aycTpivawThen cepea Gaxrepiii poais Erwinia,
Enterobacter,

Hacruna 6. Ppamuerarusni annepobui npami, sursyti T4
cmipasibHl HanmykH. Xemoopranorereporpots. Obairatie spune-
pobHl, HeCOOPOYTROPIOBANbHI, HEPYXAMBIL WH DYXInBi HaIMYKs,
CXMARKL 00 DAEOMOPpiamy. Oaepiyiors EHePII0 38 DaXVEOK aHAe-
pobHOrO pHxanusn UM Gpoaisss, B ausepolinomy aMxamsi He BuKO-
PHCTOBYIOTE AK TePMIHANLHII AKUeNTOP e TDOMID oy ARhaT, isui
OHMOKEH1 CIONYKW CipKn un eleMeHTRY cipiy.

Buxrepil of’cauaxt 8 oguy poauny Bacteroidacese i 13 poais
(Butyriovibrio, Suecinivibrio, Bacleroides, Fuscbacterium, Lepto-
thrichia, Wollnella, Anaerovibrip, Acetivibrio ta i.). ¥ Kepiegsrsi
Bepri 2 ineuwmudixauii 6awrepiit (1997 p.) pomusa Bacteroidaceae
crnagueTeeA iz 47 poaie, nonax 30 3 axux we veiliung a0 Bergey's
Manusl of Systematic Bactericlogy. ockunsks tii pons Byau step-
e ONMCaKE TicnA BAXOLY #Oro y caeir.

Baxrepii wi€l rpynn skMByTE ¥ POTOBIN DopomENsi, TRERROMY
KEHANL MOaMHKE, THePHA | Komax, Heaki suaw eTOreAH] (oKpemi BMuL
Fusobacterium 3yCTPIYRIOTECH 1IPH THIAHRX 1 TAMIPAHOBIMX iHDeK-
iiax). Baxrepli piannx poais slaplanaiotees sa kiHIeEMMH OPOLYH-
TaMu Bpoainka: npeacrasHmke pody Butyriovibrio a raokoas yTeo-
prosoTs ByTRpeT, Succinivibrio — cyristieT, Acelivibrio — anerar.
Fusobaelerium HEKonNUNYOTE HE OCHOBHUN NROAVET OPONIHHSE MAC-
nsuy kuenory, Leptatrichia — monouny wucaory, Bacteroides —
CyMiLll KHCNoT (DypLiTHHORY, OLTOBY, MYPALUKEY TA iH.).
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Ygeruna 7- Cymdmmcmﬂ.':msnmi a60 cynbhaTOBLIKORII0:
pasnui barrepil- Cepen ppefcTaBHHKRIB TPYIH 6mt'relpiii € XemoniTo-
rpothe obnireTil aimepolu, Skl OAEPIKYIOTE CHEPIIIO OKHCHEKEAM
& ALACPOBHIX YMOBAX MOIRKYIADHOIO BOAEI, BEMKOPMCTOBYIOUN AK
TepMisAlLHIIT ARIEOTOD eneKTpOMIB CYABYAT. € xemooprasoTpodin.,
epril BHKOPHCTORYIOTE opraxiunl kpe-

AKi AK JFKEpeNe BYT/IELUO TA BH
7Ty (nnkrar, HIpYBAT, GOpMIAT, a1eTaT), CUHpTH (eranosn, GyTauon),

pyriesogH. He yTBopiaaTs eHAOCHOP, DepeBaNHD HeDy?f.l'l.l!ni.

I'pyna Gaxrepiit OpeACTARNEHA ponaMs Desulfovibrio, Desul-
fomanas, Desulfobulbus, Deaulfobacter, Desulfococctis, Desulfosarcina.

Desulfosarcina variabilis apaTHE 0 asToTpodiHOro pOCTY, DR
1LEOMY AK ENMEe AIKepeNo BYFIELo puropuerosye CO,, exeprii —

H.S. TepmiBATBEEME BHLENTOP enextponin — 807 .

Yacruus 8. Auaepobii rpaMueraTHsii KOKH. XeMoopraHo-
rerepoTpoi. Anaepobi. HectopoyTEOPIOBRILE] HEpyKasaL KNiTH-
Hyt, ARl POIMILIYIOTECR HOOMMHDKO, HOAUPHO, NEHIIOMEAME YM CKYO-
yenuaMi. MeraGoiam BriCTIONHO GPOAMNBLHOTO THITY.

Tpyns opencTaBieHs OHICH POAMBOIO Veillonellacese, sxa
CHITEABETECA 3 TPHOX POMIE: Veillonelin, Acidaminococcus, Megasphaera.

€ DApASHTAMY TCILTOKPOBHUX TBADKH, aycTpiyapTsea y Tpae-
Homy TpaxTl M0AHEK, scyliupx TEAPHH, TPUIYHIE, cenHeit.

Yactuua 9, Pukercii ta xaamiall. Obairarai puyTpimIHBOK -
THERI IEPASHTIK EYKAPIOTHYHHX xaarin (xpeBeTHEX 1 YIEHHTTOMO-
rux). Kairesw nanuuxononitul, roxonopiful Ta nneomopdai. Bara-
T BHALE [IETOreHHL.

Purercil Tpuby Rickettsieae € DETOTCHHMMH AR MoRHEN(CnpH-
Yy HAIOTE CHIHMA THD, ITHXOMAHKH), apuby Ehrlichieae — Henato-
ressnmy. Baxrepii Tpuby Wolbachiese € camMBIONTAMY MNeHNCTO-
HOTHX, HETATOTEHH], 38 BUHATKOM PORY Rickettsiella — naTorenis
R AHSKEOK KoMax i nenunx iHwuX feaxpebersux. Purercil poau-
w3t Burtonellgceae BHABIAIOTRCA B ePHTROLMTHX JHOAMEHN i xpeber-
Hirx Teaps i, [Ipibad prrerciansii QOpMEH ponmHK Anaplasmatacese
£ OBAiraTHRMY TAPASHTAM K TLIAIMY TA EPRTPOTMTIE Kposi BaraTbox

AMKMX | noMAWEIX TRAPHE.

Kaminii — e obniraTii DHYTPULELOKAITH UL HAPAIHTH
NEOEHY Ta XpeleTEHX TRADUH, AK] POIMHOKYIOTECH TLIALKH ¥ LHTO-
naBR3Mi Kposi.

Yaernna 10. Kosani Gaxrepii. Xemoopraworpodui, obairur-
#o aepobui GaxTepil, nosbasieni JIKrYTHHIB, 8/1€ 3AHTHI HKOB3ATH
1o reepaii nosepxui. 3a Gpary MOMHHPHHX PEVOBME KIITHHM arpe-

1.5. Xapaenrey taxconis 3a ges'sTeee r Bey
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CYIOTE 3 VTROPCHHAM NAONOBUX TLN, SKi CKNBARIOTECR jo CARIY TA KL
THH, MBETO ackpaso aabapanennx | Bmauasix ueoaﬁpocxu: ol:)m-
I‘Lﬂouam_ TiNG BAPLICIOTE BLO NPOCTHX rpyacuoK 10 CRABABMX 2
TYP, Akl MEIOTE CHOPHril XapaKTepusx dopm i poamMipis, ::1::—
me'ul HODAMHOKO YK B IPYNAX Ha npocTHx evelinuEkRax, abo u;rmmt
aki ranyanteca. Kaitnuw seepeguni nnoaosux 1in sanaiors coﬁon:'l
thopMIt CHOKOI0 (MiKcOocopw 860 Mikpomuers).

Hmom'_rma SABTEI YTEOPIOBATH NPEACTABEHKH nopiky M
bacteriales. Mixcobexrepli xapakrepuayiorees Bicoka0 i y:io-
TIO AITHYEMX PepMenTis, AKl SyMoRnoIeTs riaponis Gimca ;"B f
gmfﬂx KHCIOT, m_micaxapm T8 ix. BaBanKH LEOMY wuu‘w&:::':u;
pynuylc'rlh MEPTEI POCAMEHEL SATHINKN, NISVIOTE KIITHERK npokapior
T8 eyxapior. leuywors y rpykTi, e pocauusomy Marepiani n::m'vt
POIKIANRETECH, KOPI MUBMX Nepes. "

HSacTuna 11. Baxrepii, axi mawTs MoxaM. XemOopragoreTepo-
TpoQM. A‘epoﬁu. Hesnathi go pyxy wopaasumm, XAparTepHuM € picT
¥ BHIJIALL HHTOK, KILTHEH AKHX OTOYeH] NoXhamu (rpyGKa <M noas-
gnitiEsa pevosusa), [Ips coocrepexcenni y BojloroMy upenapati
38 gonoMoror §aioso-KouTpacTHO MiKpockonil TpyGra BRrRIaE
Opa30Poi0, HEMAAYIOUM ILIACTHROBY MIKPOTPYBouK Y i ayaky. Ixoai
YOX0A szue HACTLABKH TONKMM | TAK MLTLMO UPAIACSE A0 KIHTH-
HH, IO .;:nm HEMORCIHBO POSPISHATH OPH (DA30B0-KOHTPACTRIHN MiK-
pockonil. ITpu nobeeneuni B npenapar 95% -ro ETRHOIY HOXOJ CTRE
EMAHMAM,. "TOXIH MOKYTE MATH KON P #LL XOBTORD A0 TEMEO-KOPKY-
HEeBoro 3a Pux;mmc BILKIENEHE V HIX OKCHALE 3871138 TA MAPraso,
HooaHHOKL KAITHEH MOKYTE GYTH Dy)/IMBKMK 38 PRXYHOK HOARD
Hux abo cybooarpeMx A ryTHKie afo HepyX TuarMu. ¥

Baxrepil € BLIBHOMIMBRIOUMME Y1 HPUKDINNEHUMEI 10 S48y
PCEMX Y BOAY POCIME, KAMEHIE Ta iRy npeaMeTis, ledvioTs y ¢Tiy-
um_:. BOARX, AKTHEHOMY Myfi. y MopcurMX | npicanx sonofimax.
Ha#tnowmnpesiwumn € barrepil ponie Sphoerotilus — meinkan i
c'riw:_:x so‘{l Ta Leptothrix — possmBRIOTECH ¥ Mictiax, Daratnx Ha
oprasiveMi marepian i aaniac.

Yacruna 12. Basxrepil, axi Gpywekywrees, i/abo crebaHn-
Kosi. HedoTocnnTesysansHi oprediamy nopiasorecs Tak:

1) Buxctepii, Al MUIOTE Apocmeny (TORKL BHPOCTH MHBO] PEYO-
BHIIN HALTHHN, W0 CKAANRIOTLCA 3 KIITHEHOI CTIHKH, DX TOLNA2AME-
THyEol Membpann i uHTORNAaMU):

a) poamMHOMEHHA acuMeTPHYMIM OpyRsuyeasasum. Bpyasxn
YTBODIGIOTBUA HA KMl NPOCTEKKE YH HA [OBODXHE KAlTIHE;
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6) poomuo:senun GluBPEUM DODEPEYHUM nouiaomM;

2) parrepii, sxi He YTBOPIOIOTE OPOCTEKIE:

a) Gaxrepii, AKI OPYHMEKYIOTLCH]

6) Gaxrepii, RKi He BPYHBHYITLCR. YTBODIOIOTE cmeﬁnufmu
(-BHMH U0 He MICTETE UMTOAAIM M, 38 NONOMOToi0 AKX KalTe-
Ha GpUKPLLTICETECH A0 DOBEPXHL); ) )

g) inwi Gaxrepil, AKI MaloTE; 3RrOCTPeR] H.ll. m.umax HUTHE,
iMKpyctoBaRi KIOKCHNOM MAPrERLIO; CTPIuKONONIGHE CTPYKTY D,
He [HKpYCTOBAHI CKCHAAMH METRNIB: cmelAuN Ky (DOPOKHI BUpOC-
T8 KoMiuKGT opMA, BHAKMI ¥ CBITIOBOMY MIKPOCKOi).

IMpocrexn yTeopiotors baxrepil pomn Caulobacter, Prostheco
milcrobium . BaxkTepil poay Hyphomicrobium podMBosHy0TECA BpyHe-
Kypamusim. Baxrepil poay Pedomicrobium BaKONEYYOTE 381130 Ta
MAPrAHPILD.

Yacmmua 13. Mpamueratusni xemoairorpodmi Garrepii. Sanem-
HO 811 XimiuHo] DpEpoay HEOPrBHIMHHUX CRAOAVK, AKXl € nis baxre-
pift pxxepenom egeprii, noninAwWTLECH HA TAK] rpynu: N

1) sirprdpixaropi. Moxo/Ts BHKOpUMOTOBYBATH SEK UKo eaeprii
ik pocty Blasorner] reoprasiukl eoosyke adoTy (amiax i MiTpur);

2) BakTopil, AKL OKMCHIOIOTE Clpky. MoMyTs ORUCHIOBETY Big-
HOBNEHI Heopresdiuei coonyky cipkw, opuuony Gararo Kui oprasis-
MM BHROPUCTOBYMTE IX HK €IHHE 1)Hepeno eHeprii;

3) oBAiraTHI OKMCEKKY BOAHIO, AK] BUKOPUCTOBYIOTE MONeKY-
NAPHKI BOACHE SIK Kepeno eHepril JUia pocty. Opraniuni nxepena
BYFAELI0 HE BMKOPHCTORYIOTE;

4) Gaxrepil, skl we MAITL OporTeKIS | CTEBMHHOK. VTRODI-
1OTh HH MUKONUMYYIOTE OKCHAE 3aniaa 1/8060 MApraHiK Ha noBepxul
Yi BCEpOAHML RAITHHE,

D) murnirorarenyl BAKTepil, #Ki HpOABTRIOTE TAKCHYK] pek-
11 Mo MareiTHE noaR. Kaiteus sictATe s6araveni aanisom enckr-
POHOLMLILHI BRAOWeEHA (MaruiTocomMm).

o nepwol rpynu Manesats Gaxrepii popunu Nitrobacteria-
ceae (punk: Nitrosomonas, Nitrosespira, Nitrosecoceus, Nitrospira,
Nitrokacter), no npyroi — Saxvepii ponis Thicbacillus, Thiobacte.
rium, Thiovulum, Thiospira m is. BaktepisMu, sii ARATHI OCANIY-
BATH 3130 T8 MBPTEHCILE, € PeACTABHUK Y Ponuay Siderocapsicenn
{ponu Siderocapsa, Siderococcus e in.).

Hirpuhixarops icytors y rpynri, apickift i mopessiii soni.
Baxrepil, axl oxscnionoTs cipry, MunyTs y FpyHTi, Boni, cipkosmux
KIMYAX, CIPROBUX PONOBUILAX, A YTHOPIOUTECH ciproponess i Big-
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KNBABETHCA Cipka. Baxrepii ponuuu Sideroc PEACeBE SyCTRIvaKTLCA
vy BOAAX, AKI MicTATE 38030, e ) =

Hactuee 14. Ewxocumbinmrs, Ppyma Baxrepifi-cumbionia
BHMBURHE HENOCTETHES. 34 TMOOM xa3nigs NOALNAKOTLOR HA TR TPY-
rst ergocumMBionT nsiinpocrinmx (inpyaopii, AATYTHROBL, AMEGH),
KOMEX, FPHGIE TA HLINX Gesx peberunx {xpimM wiesncronorux), Bei
CENOCHMBIONTH AaanTonani no BUYTPLIUHLOR A THERON iRy BaNEs
ﬁiﬂbmit.!‘l‘b 3 HUX HEBROTHE DOCTH in vltro (0038 xniTumow), 3

Binomo n'sve pogis Gaxrepii eHaocnMbionTin HeRnpocTik
(Hlatospora, Tectibacter, Lylicum, Caedibacter, Pseudocaedibacter)
i opMH DIO ennocHMBIOHTIH KoMax (Blnunbaclenum).

Knac Anoxyphotobacteria

"I_B(‘THHB 15. ®orotpodri Gaxrepii, Baxtepii. sxi mictaTs
Gawrepioxnopodin, xeporussin i 3neTui BHKUDHCTOBYBETH CBITAO
AK prepencedeprii. PocryTe ve cpitm B ABEePobMUX VMORAX | He manl-
naac?rb WHCEHL v poueci hoTocunreay, Heswi JAETHI pocTH B Tem-
HOTI 38 PAXYHOK KHCHEBOro auxanus, MomyTs ICEYRATH (OTOSETO-
TpothHo, foTorerepoTpodHo TR XemoreTeporpodiro. He Momyrs sixko-
PUCTOBYBETH AK NOHOP BONHIO BOOY, POHM noTpedyioTs JoHopise
a BN BLL BHCOKHM CTYNEHEM OKNTCHeRH s {cipxosojens, BOnens, opra-
wivHi cuonyumn). Tomy diotocuures ¥ HHX TpoXonuTL 603 BuIlaenus
KHCHIO (BHOKCHPeHHIIT (otocnaTes). He micTars dixobimnpare).
Hin, Mopdaoriveo piosomesitea TPYLI8 — KOKM, HATMYKM. BHrEyT]
topatt (emipras, sibpionu), PYXIWEL T8 Hepyxminel.

Taxconomin. Bakrepii nanemars Bo npox nopraxin. Mepmuit
noprnox Rhodospirilieles (nyprnyposi Garrepif) of'eanye pomepn
Rhodospirillacene (necipicosi ay puypori bakrepii) xa Chromatiscese
(cipkusi nypnypost baxrepii), apyruit nopanex Chlsrobiales (acaent
Baxrepin) — ponwun Chlorobiaeeae (zesei ciprosi Gaxrepii) ta Chloro-
flexaveae.

Xapaxmepucmura npedemasnuxis. 3a szaraicTo BURODHD-
TOBYLATIY (ICMEHTHY CIPKY %K AOHOD EMEKTPOHIR HORINMIOTEAH i
cipresi i meciprori Hacrepii.

Cuinsuum uns opencraanukin nopaary Rhiedospirillaies € re,
L0 IX (HOTOCMHTCTHU LI BNEpaT MICTETHCE 2A BHYTPiL X Menbpa-
Hnx (muaanoidax), 5Ki VTROPIOKTLCH 3 iuBaMHaUIR mnasMeTHyEOT
membparn. Jlna npenerasewkin nopagky Chlorobisles xnpaxrepus
HASBHICTE XI0POCOM — OPraHesn, sid BMILLYIOTS BUMERT | opauas-
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raoTh fo masapaTrunol membpasy, Came y xnopocomax mictaTees
SakTepiOXAGPOMLI.

Iypnypoei Ta generi GaxTepil ICEYIOTH V BONOHMAX i3 Bmic-
ToM ciprosoneio 20—100 mr/n i sre, mo sabesneuye im adaepobai
ymoBH jceysanis. Hecipropi OaKTepll pO3BMBAIOTECH Y BoACHMax,
BaraTix HA opraHius] peuosiaM. JLMBY T Y CONCHUX | OPICHMY BOAOT-
max. OuesuAHo, € HAMAABHIILMY DAKTEPIAMM HA Semal.

Knac Oxyphotobacteria

Yaernua 16, IliauobarTepil. Baxrepil, Akl micTATsE Xnogo-
(pin a, BMKOPHCTOBYIOTH CBIT/0 AKX AMEPENO EBEPril T8 BUILIMIOTS

KUCeHE (7K geneki poeaueun). MoalamoTees Ba a8l rpynn:

1) opraziamu, Aaxi micTsTe xnopodin a ta dikebininporeiny
(anopixonisniy, gikouissls, 1HOAL hikoeprTPrE). Maw s sazay
ylaroOaxmepir,

2) opragiamn, sxi MicTAre xaopodinu a Ta b {(axuit BracTH-
BHI TiIbKM JEMCHMM BOJACPOCTAM 1 BUIIMM POCAVHEAM), Ane He thiko-
Oininporeind. HaauBawTecH APOXAOPOPLMant.

Tanconomin. IopinRwoTecA HA 188 DOpAAKH — Uyanobacteria-
les i Prochlorales. Ba Moponoriusumu canakamy misroGaxTepii
OOALAKTECA HA O'ATh TPy

1) xpookokogi yiawobexmepii — COHOKNITUHE] DuAHYKY Ta
KOKM, PO3MILLEH] OOOIMHOKO UM B ATPErATAX, B AXUX o6 egHan] Kan-
cynamu abo cnmaom. Poamuosyorecs GiHADHUM Doaiiom abo GpyHL-
wyeaHusm. Poau: Synechococcus, Gloebacter ta in.:

2) nnesporancosi ylanobaxmepii — TEX OQHOKHTHHE] thop-
MM, ANE TUIBKY TAKL, AKL MOYTE POBMEOICYBETHCE | MHOMKHHEUM
nopinom, IIpM 1BOMY BeepeaMEL KnlTHHMY, 10 AAMTECR, 3 ABIRETH-
¢ DArATO MATeHBRIX KIITHE — Geomuris. Popu: Pleurocapsa, Dermo-
capsa, Myxoearcing =a in.;

3) #umuacmi yianobaxmepii 6es zemepoyucm — TPHXOMM
CHABABITECH TiABKY 3 BereTaTHBuux waitue. Poau: Oscillatoria,
Spirulina, Plectonema ta iu.;

4) numuacmi yiarnoGaxmepii 3 ZemepoyuUCMAML — POAH
Anabena, Nostoc ta in. Kpim TeTepoLWCT, MOMYTE YTEODIOBATH aici-
Hemu — KAITHHE, SKi DepebyBaioTs y cTari cookow i audepesgin-
IOTECH 3 BECRTATHEROL K/UTHEM YTBODEHERM TOBCTOI 30BRIIIELO] 060-
TouKY, S6LIBIIEREAM 06'eMY | HAKOMMYE HEEM LIBBROMGILMEY, FIiKo-
resty, mMninis i Kaporsuoigis, Kritung ALNATECA B ofaill niomuai;
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5) numacmi yiawoGaxmepii 3 zemepoyucmarny — Biapia-
HAWTECA BLL PPYOM 4 THM, IO KNITHEY AUIATHCS BLismm 5K B ogsij
paommyl, Pig Fischerella.

Xapaxmepucmuna npedcmasiuris, GoToCHETE TN ANAPAT
HpeCTARIeHRE TRIAKOLIAMY, Biavinkow pucoio uianoBaKTepiii € HAAB-
HICTh GiHOGIACOM — OMCKONOMIGEMX yTBOpeHD, AK] 30BHL opriATa-
I0Th 10 THJIBKOLIIB i CKNBAR10THeA 8 ikoGLninporeinin. ©ikofimicomu
€ cEITN0IOHpANEL MK MTMenTaMH. Tineky ¥ opuiel miatoGarTepil —
Gloeobacter violaceus — vemse THaaxoinie Ta hixobiricom.

[iamoBakTepll nomupedi y piauux ponciiMax, Yy ¥DyETI, EA
PHCOBMX HOJLAX. SABARKK 3XATHOCTI (iiKCyBATH MOJIEKYNAPHUN B30T
icuytoTe y MICHAX, BLARKX HA TOXKMBHL peYOBHMEK (MOPChEMIL micow,
ereni suyetennax). He Goateen ekcrpemansumx ¥Moe. J[leskl 3 niano-
BaKTepiil € HACTINEKHN CcTIMKMME 1o il KMcnor i TePMODiTBHMMM,
L0 POCTYTE Y KUCARX Tapauux sxepenax (70 'C, pH 4,0).

ITpoxnopodiTi € CKIOCHMEIOHTEMMI, MEIITKAIOTE 1A TLax MOp-
ChEKMX TBADHH.

7.5.2. Bigain Firmicutes

Crofiu EANIEXKATEL MPOKAPIOTH 3 TPAMUOIUTHENMM THIOM Bynoes
wniTnaM; Gapbyeannn sa Ipavom, sk opasme (xous i He samkau),
noanTHENE. PopMA KaiTHE Mo By TH cche Py HOI, MAIMMKOTONIBHOK0,
EHTYECTCO. TIANTHYKK T EUTRKH MOIKYTb OYTH THKHME, 100 MUK YIOTE-
ca. Posmuorenssn Gleapusm noginom. JleAkl 0peacTaBHUEM YTROPIO-
10T CIOPH A% (FOPMY CHOKOI0 (CHNOCIOPH Yif cuops BA ridax abo B cmo-
paHrisax). BLTbwWicTs UpeCTABHHKIB Hepy X nHei. Pyxaupi MaoTs mury-
Tukd. Hedoroenrteaysansui oprasiamu, fk opapino, Ue xemMorerepo-
Tpodu, cepel AKMX € aepobu, AHAEPODH, (baKynbTATHBH] AHAEPOLH Ta
Mikposepoding. Jo niEl rpyny EANeKaTs NPOCTi ACUOPOreHE] T4 CHOpo-
VTBOPWBALHL BAKTepil, 8 TAKOA AKTHEOMILIETH T8 CIIORLUIBEE] 3 HMH
opraxiamu. TTOLUTAOTECA HA [Ba KJIACH:

Firmibacteria (Crknsg8wrsCA 3 TPROX YeoThHY, M 17-19);

Thallobacleria (cxnaaanTeca 3 oguiel vacTirn Ne 20).

Knac Firmibacteria
Yacruua 17. Mpamnoanressi koxu. Xemooprasotpodui, Meso-
iabHl, NPAMIO3HTHER] KOKH, 110 He YTBOPIOITE COOP i HOAVIRIOTE:
S TAK:

11 4-292
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1) aepobsl KoKy, pO3MILIICHL IONAPHO, B CHYOUEHHANX, TeTpa-
zax. Keranasonoanruski. MicTare turoxpomu. ¥ kaiTHHHHX CTIH-
xax BigcyTHI Teilxoesl KMCAOTH. YTBOPeHHS KMCIOT 3 BYrnesoaip
yncro BlacyTHe 860 cnabxo pupasxere (poarns Micrococeacene);

2) paryineTaTHBHO gHRepobi Ri0 MikposepodLILHL KoKK, po3-
MinieH] [IONADHO, B IAHLIOKKAX, KIacTepax abo rerpassx. [Tpucyr-
HICTE KETE/AIH, WHTOXPOMIE | TEHXDEBUX KMCAOT ¥ CKJBL KIITHH-
Hei eriHky — BapiaGensHi oaueky (poasiua Streptococceceach

3) crporo enaepobHi KOMM, POIMLLLLE] MOLAPHO, B AAHIIOK-
Kax, Terpeaax abo marerax KyGiuuol Ppopmir. Il#Toxpomy He BUAES-
nerl. PeaynbTATH TECTY HA KATAABSY. AK NPABKMAC, HCTETHBHL, X04a
B AEAKMX BAIAAKAX cOoctepiraceTeea crabra aho NreBAOKHTANRIHY
ARTHBRICTE (poauue Peptococcaceae).

Taxconomin. Bexrepil of'enueni y Tpst pollsin: ponwaa Micro-
coccacene (poaw: Micrococcus, Staphylococcus, Planococcus): poan-
Ha Streptococcacese {poan: Streptucoceus, Pediococcus, Aerococcus,
Gemella, Leucunostoe); pogmuee Peptococeacese (poas: Peptococeus,
Rumineccus, Peptostreptucoccus, Sarcing). ¥ Kepisuwurei Bepri
a LenTudixenii Gaxrepiit (1997 p.) us rpyne GexTeplil crnagueTs-
en 2 24 ponis, Sianwa NONOBMHE 3 AKMX He yeikiuna ao Bergey's
Manusi of Systematic Bacteriology, cexinsxn Oy.na sieplie ofuca-
BA nien# BRXOAY HOro y CBIT.

Xapaxmepucmura npedemagnikis. Bawcrepll poamuu Microcoe-
cecear € aepobar. Lle woxm, axi Altarees Sinsin sk B O ILIOIHHL
Xemooprasworeteporpodisr. Pyxausi a6o vepysinei. Icuyiors y i'pys-
TRX, OpICHEX EOREX, HA weipl mopuuy | reapus (pln Micrococcus),
LIKIPHIX 38/1038X, C/M30BWX 000N0HKAX TEILIOKPOBHIX TBEDHMH I Mou-
wit (pia Staphylococcus), y mopeskii Boal (pln Planococcus). B ocion-
HoMY caupodite, aoe e naTorendi snam (Staphylococcus aurcus —
cnpuyYNERe QYPYHKYIN, rEliH] fpouecn | HEBITE cencHe).

Knecudixauin ponis ponvis Streplococcucese rpysTyeETECH
HE MOpPONCrivHKWA ooHerex i npogyrrax Gpoainns: Gaxrepil ponie
Streptocnecus, Pediococcus, Aerococcus 36poix yIoTE [110K03Y 3 YTRO-
PEHHAM MOAOYROL KMCAoTH, ToBT0 & roModepmentaTasarMir. Bak-
Tepil pony Leaconostoe € rerepodepMenTarusrim, OCRLTBRI v TPO-
e aBpOANCYBEE HA TIOKOAH YyTHOPICTBCH HE TLABKH MONCULHA K¢
JoTA, 8 it eTaHON, outoee kuenots, CO,. Ieuyiors ¥ rpyuTax, HoBit-
pi, BOMAN, MOROL Te MOMONHMX Hpoavirax (Streplococcus lactis,

Streplocaceus cremoris), KBAIICHWX CBOMAX , XBDYOBMX NPONYKTEX.
Moy TE Oy TH NPHUKROK NCYBAREA POAYETIH (LYK PUBOIC copony —
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Leuconostoc mesenteroides, nusg — Pedlocaceus). € napasutaMp
crapnis ((?eme!!a. Streptococeus), Ocobnmsn DATOTEHHMMA € CTpenTo-
HOKH,; AKXl EHI‘{HHKEI(?TE- ¥ NKANEN pDRA BRXBOPHBAHE (Jlil&d)oaﬂEHi-
1, abcuecy, indexuil nerenis, HHMDOK Ta iu.).

. Ho cxnany ponuun Peptococcacese BXOAATE BRHECPODHI HEpyX-
nuel KOKK. V opoueci Bpoaints yraoposore CO,, H,, mvcai mupei
KHCJIOTH, CYKIMHAT, €TaNA/, Moloysa KueIoTe He £ ooroBRLM opo-
ayxTom 6ponives. B ocuoBHoMy CANpOdiTH — MEUIKBHLI rpyETY
(Sarcina), uose PXHI JEPHOBNX KyAETYD, PoTOBOL TOPORMEHM | THXANL-
HUX LUTAXIS JTOANaY | Teepun (Peptococcus), Pybua myitumx TRa-
prtt (Ruminoccus). € natorensi sngy (Peptostreptococeus).

Hacruke 18, Nanuykn 18 woxw, wo YTBOPIOIOTE @HADCACDH,
Bmepll Akl YTHOPEOKTH CTiHKI 10 Harpisauus exgocnopy. D nepe-
BIPKM HB NPUCYTHICTL EHNAOCTIOP HAAKPALIMM TECTOM € HArpinaMus
npu 70-80 C ynpopop:x 10 xi a sacrymuum KYNETHBYBAHHAM y cOpi-
srnnbaX ymoeax. Helivacrime — pyxmmsi nannaes ago HETKW, ane
ocamm pia nmwameuuﬁ PYXAHBMME KOKAMM (posmilgeri B TeTpa-
aax abo KyBivuKx naxerax). 3nebinsuoro rpaMIOIRTHER], 30Kpema
B MONOAMX KYTIETYPAX. AN€ MPEACTABHHKN OJHOFO POLY € I DEMHOA-
mueruvn. OfiniraTul sepobu, daxyaerarusni angepoln, mikpoaepo-
dinu &bo cTpori aneepoby. Xennopmun-rpadm. ¥ onmoro poay sHae-
poGriix baxTepii ausepobue muxanms pLIGyEaeTHen 3 BMKOPMCTERHAM
cynbMTy AKX TEPMIHATEHOID 8KLeNTOPA ENEKTDOHIB.

Taxconomizr. Baxrepii o6’eauani 8 opry ponnay Becillacese,
K8 CKIAANETECN 3 ' e ponis (Bacillus, Sporolactobacillus, Clostri
dium. Sparusarcing, Desulfotomaeculum). ¥ Kepisumrsi Bepris iges-
tudikanil Baktepii (1997 p.) us rpyne Gakrepiit cknamaeTses
3 10 pogis, To610 nicns BUXonyY v cpit Bergey's Manuel of Systematic
Bacteriology onucano n'sTe wosuX ponis (Amphibacillus, Oscillospira,
Spurnhalobacter, Sulfobacillus, Synatrophospora).

Xapanmepucmuna npedemasnuris. [1n rpynaBaxTeplit xepk-
TEPHIYCTECH BEAMKCIO PISHOMARITHICTIO BacTHsocTeil. Copen Hux
€ macagHokruenl barrepii (Clostridium butyricum), suetonobyTH-
noei{Clostridium acetobutyricum ), yponituuui (Sporosarcing ureae),
thikcaTopy armoctepuoro asory (Clostridium pasteurianum), npo-
AvuertH arTHEIOTHKIB, hepmenTiv, EMINOMUTOT, TOReHEID. [Ipo-
AYLUEHTAMM BCLX uMX BI0N01 YHO AKTHBHMX CTIONYK € NDeaCTaEHMKA
poay Bacillus. Kinvricrs antabiotuxis, Aki nponyxywrscsa GakTe-
PlfiM¥ LbUr'o pogy, Eabmmxaerecr no 200, 3o wum noxasmixon Ganu-
JH NOCTYNAWTECH nuine cTpentomiveran, Haibinew nponyHTHE-

LI R Bl 5]
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BEM BapoM € Bacillus sublilis, tin Axoro onwucaso noraz 70 pis-
mux aerufioruris. Bimsexo 80 ervnbloTHkis YTBOPIOIOTE WTAME
Bacillus brevis. Hafisaxnusimmnmy aHTREIOTHKAME € DoniMiKche,
Ganurpanus, rpaminnang C, cybrunis 1a 16, Banunam nprramanua
AMINOMITUYES, NeKTUHONITHYHE, TINOAITUYEE, OeNOA030NITHYHS,
OpOTEO/ITHHES AKTRBMICTE. Hlnsi KyneTYPR Gauun ¢ ockoBoK npo-
Ciornukie — Gionpenapatis MiKYBANLKEOIO T4 CpOMiiBKTHYHOND
COpAMyBaHEEA, AKAM OpUTAMAEH] BHTUMIKpOGRI Ta iMYHOMOoyII0-
BaakHi BracrusocTi. Beravosneso, wo Bacillus subtilis irnyeye
YTBODeHER iBTepdepoby qpyroro Tuay. lutepdepororessicTs Gamwn
nop'A3YIOTE 3 NPOAYKYBAHESM HUMH NO3AKIITUHERX JOKTuiiE,
Baxrepil uiei rpyou iCHYIOTL ¥ IPVHTAX, DOHEMX BilKlages-
u5X, Myai, Opicewx I conoeux sogoiimax. CanpodiTs, ane € 1 napa-
NTH, HABITE 0c0BAMED MATOICENL BUOM KACCTPMALN BrKIMEAIOTS
ra3cey reHrpery, Botvaiam.
Heacruua 19. Fpavnoawrusei nanwukononitni Gaxrepii, axi
He yTROpo:0TE exaccnop. Ipami un BureyTi ocamukn, Hepyxausi
(e mebaraTo pyxnuENx), hakyaesrarvsgl un obniraTui araepobu.
Tanconomig, Bavrepii uiei rpynu ob'caunui 8 DAMY POMMUEY
Lactobacillacese i npencrasneni onemm ponom Lactobacillys. o wuiei
poaunird Bigseceno pia Caryophanon 3 MeSCHAM CHCTEMATIMHUN D0I0-
searam. Y Kepisunnrsi Bepri a unesrmdpixanii GakTepiit (1997 p.) ng
rpyna GaKTePil SHAYRC POAUIMPENS i NPeICTRBNEHE FiCEMOME ponam,
AKI DOALAAKTRCA 38 (LAioDriuREMT OZERKAMY A TPH OCHOBHI TPYIIH.
Xapaxmepucmura npedemaenuris. Mewxasmi POC/MH, Moo~
K8 T& MONOYHMX [IDONYKTIE, OHES, cOMNIME, MEPHHHLIE, TPABHOrO
TRAKTY JHCOAMEN TH TeNNOKPOBKIK Teapus. Canpoditu, 3a BUHAT-
KOM TMX, fiKi Biflirpsiors nemwy pone y mapieci aybis. OcsoBaum
OpoAVKTIE GponiHus € MONGyEE KuchoTa, TOMY Ui 6axTepll HaanBa-
0T “MOnouBOKHC MM,

Knac Thallobacteria

Yacrnua 20. Axtunominern Ta cropianeni oprasiave AsTyHG-
MineT¥ — ne rpaMoosuTHERL Baxrepl, axi VTEODIOIOTE pPoarany-
senl wnTin abo ridm y suraani MiLenir. To6T0 yTEOPIOOTE nogif-
EliC'l'.h Minenit (nopirpasoro Ta eybcrparuors). Migeniii moxe Oyt
erafimunm 86o posnanaTICH Ha namuyrononifui 18 KokonogiGul
enementi. Hxmp minenid afepiraersen, 1o YTEOPHKTECH CHODPH,
34 [OOOMOrO0 AKUX BLAGYBAETHCH POSMUEOIKEHHA. Cnops moxtyTts
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VTBOPIOBATHCE GE3N0cepenuLE0 BE NOBITPARMK ridax {caoopodopax),
BiA AKNX BLILIHYPOBYIOTECH KOHLALL #60 8 coopastiax. feaxinpen-
CTABEMEN YTEOPIOIOTE CLIOPH 81 IPKIy THitMy (pyxauet), Pyxumsicts
VY BETUHOMINETIB (AKILC BOKA €) 38 PAXVHOK AawryTrkis. Majioxe sei
aepofu. CBo0o HAIBY AKTHEOMINETH OTPHMANN BLI DEPLUOro 3 omy-
caHUX BuAiB —Actinomyces bovis — “npomenuctoro rpnbKa”, AKEK
BHKAMKAE AKTHHOMIKOS — GAXBOPIORAEER BENMKOl POTATOL xyno-
Gu. XeMorerepoTpohn, BHKOPHCIOBYIOTE pisnomaniTHI [Kepenn
enepril, y Tomy 4mcal i cunanui oonimepw, Pogy poapiaesoTees
38 MOPQONOriYEUMY OIHAKAMM, A TAKMK 32 HAABHICTIO UM BAICYT-
HICTIO MAPHEPHNK KIMIMHMX KOMOOHEHTIB KAITHEHOL cringn. Cro-
plareni opraviamy — e Kopinedopmui 78 nponioncei Daxmepii.
Tanconomin, O6'enuaunn 6axrepi miei cpymn v ponKi ponu-
HH H8peneHo y mabn. 7.2. ¥V Kepipunursi Bepri 5 inesrndixanii
fiaxrepii (1987 p.) inhopmanin apo mwo cpyny Gaxrepiit agauso poa-
nmpena. MikoBaxTepii suseceni s okpemy rpyny (M 21). AxTuso-
MILETH DPENCTABICH] Y Bockmy rpynax (N 22-29). Ilari opo KopiEe-
OaxTepil Ta oponicnosi Gaxrepii Hapegerl oxpemo (rpyoa N 20,

Tafauua 7.2
“acTian 20, ANTHEOMINETH TE CTIOPLTHENT OpTANIIMA
[pencrassnx ]
rpynuy | Topsgon Pomana Pin
Garcrepift
Kopmedhapmni — - Corynebacterdum, Arthro-
OHKp‘l‘t‘.pil bacter, Cellulomonas, Kurt-
kia
Tlponiceosi — Propionobacteriacese | Propioribacierium
Gaxrepil Eubacterium
Axrunomivern | Actinomy- | Aeti tacese Acti Y Amehnia, Bift
cetales idobaeterium
Myeobacteriacene Mycobasterium
Franliecess Fronkia
Actinoplensceae Aciinoplanes
Streptonporangium
Nocardisceas Nekardia
Streptomycetovess Strey Y
Streptoverticiliium
Mier acope | Micr pora
Thermeoctinomyces
Thermomonospora
Microbinporu
Micropolysporn
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PoarisiHeMo XRPaKTepucTUKy NPUICTEEHUKIB rpyn Saxrepin
STiAHO 3 IMM BIL1BHHEM.

Kopinegopmu (zpyna 20). Kopinehopmni Gaxmepti — ue rpam-
nosrrHBHL nansusonomifiui hopma, exHAbH] A0 MOpdonoriyHol Mik-
NMBOCTI 3 YTBOPEHHAM Gynasonombunx, eTabKOPOIrANYIKEHNX Kl
R, #Ki 4acTo pooMIMIVIOTECS il KYTOM Yy Burnsm slrep v, Y.
Maorh TAKOMN BMIJIAL HEMPABMJIbHMX TRJINYOK, Al nepexonATe
¥ goxonopibHi (hopme (IPUTEMBHHEKI LMES KOK —IBJMYKA —KOK).
Bianmiers pepy X auMel, HOKNCAOTOCTIHI, XeMOOpPrasoreTepoTpod,
nepeafsuo obniraThl aepobe, Anee axyneTaTHEH] AHRepobn. Bak-
repil poay Corynebaclerivm € gepobuuMK opravotpohamy. Ieuy-
10Th ¥ [PyRTi, BOAL, TOBITPL, PAL Bus € 3byIHUKAMK x80pob poe-
UM, TRAPUE 1 moanEN (HAHPHKNAL, 30ynemx augrepil — Coryne-
baeterium diphtheriae). ApTpobaxTopil UBYTE ¥ rpyuTi, apiHcHID-
10Ts npouec aMORIpixail, giTpHipiKaLil. dikeauli MOTEKYIAPHO-
0 B30Ty, PO3KARIMGTE ILIACTMECH, epbiusyam, yurigHam, cnojy-
km ia BuicTom pryTi. Bakrepil pony Celiulomonas poakaajaoTs 0Emo-
s0ay, Ix KAiTWHHL CTIHKY He MICTRTE Hi Meso-AiamisonimeiHosol
®nCaoTH, Hi apabiHoau.

Asnpepofui Mixpooprasiamu ¥ LiH rpyml NpenCTABASHI OPraBC-
TPodHHME HECTIOpOBEMMH BaXTEpLAMI: MACTHHOKHCIME Fubacterium,
Butyriovibrio, rompauetatHumu Acelobaclerium, MONOUHOKNCAHME
Bifidobacterium, nponiouosoxscanmu Propionibacterium, tepmodiib-
upmy Thermoanoerobacter, sigl 3nIRCHIONTE PlaHOManITHI BHAK Gpo-
JiHE 3 srrineasRN H, Ta yTEOPCHHAM PIIHITX FCHPHAX KUCIOT.

MixoBaxmepii (zpyna 2F). [lo wiel rpyn 8XOQATE KHCAOTO-
criitki aepobei nepyxauei oprauoTpodul nannues Mycobacterium,
skl He VIBOPEHOTS Cop. XapAKTepUayIoTHeA NOBLIEHKM POCTOM (Bij
2 no 40 1i6} i kucaomocmiiucdenio (nicns Gapbysauns ue auebaps-
Hi0ioTeeA Mpy 06pobiL RigKNUeIeHUM CITUpToM 860 CHILHUMHA HECPIa-
siusumm kncrotami). KvenorooTifkicTs saymolmse npicyTHicTo
¥ KILTHHHMX CTIHKAX MiNOAGGUX KucA0m, AK] MicTATE T8-95 aro-
wmie syrneio, Tinexks gosronsHiporosl MiKea0Bl KHCIDTH HALAIOTE
KAITHEEM KuenorecTiiikoeri, Crin seaHaunTs, wWoe Mikonosl kueno-
TH OPHCYTHI ¥ KAITHHHUX cTIHKAX KOpiHeGakTepiin (pin Corynebac-
terium) 18 rokapnii {pin Nocardia), ene 1x NBHILONH MBIOTE MEHLLY
nopscuuy [y MiKonosux kucnoTax xopiueBexrepiit Micrnrsen 32—
36 aTomis ByrAeLo, ¥ Hokapaiis — 48-58), i Tomy i GaxTepll HEKMC-
noroetidkl, 38 Cpavom, depbyiorsen cnadxo. [HoAL YTBOPWIOTE
HUTHH, Axl ranyasrTees. [loiTpsasmit mienid e yreopioore. Biis-
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LICTE CBEPOTH, ANe & TaTorenxi A5 monnus (a6yIRuK TYHepRY-
me03y). HUHBYTH ¥ IPYHTI, BOAL, TRAMMEEX TBADWH. ¥

Hexapdicgopmu (zpyna 22). [lo wiel rpynm BxonsTs cxummi
RO YTEOPEHER POIACARYIMEHUX HOpM i caabKo posBEHYTOrD Miein
rpamMoom sl Gaxrepil. Trnosum ponom rpyvim e Nocardia, Opraso-
Tpodmi Baxrepil pony Rkodococcus HEUBRRAIOUN HA CHOK HA3RY
HE MAKTH HiNoro cuiisHOro 3 OypoypoasmMy Hetl pRosumy fakTepin-
Mu. Aepobu, siki BiguocHe nosinewo POCTYTh, BNBTHI PIEKTUEHD
BUKOPHCTOBYBATH BYTAEBONHI HBdTH.

r‘eo_ﬂep.uﬁm@inu ¢ gpanxii (zpyna 23). Poatnaaasiorecs s
BKTHHOMILETH, U0 He YTBOPIOKTS Miteni. Pomu: Dprmutopkiluﬁ.
Geodermatophilus, Frankia. Aepobai oprasoTpodu. Frankiae saortax-
CYBANBHIM CHMBIORTOM BitExw, sikHil yTBOpIo: 1 1 xopessx Gyasbou-
Ky (noniGro no prsobin). Xapakrepusyiomses uassmicTio THICEOTD
UOEITPAHOCG Mitenlio 2l enopanrieM, posnitennm un Gararo cRop.

Axmunonnanu (zpyna 24). Bosi axrusomineTs. YTBOPI-
lc:‘rt:- A00pe poaBMHYTHI AK cyDeTpaTEMR, TaK i OOBITPAHMIT Mine-
aik. Cropn yrsopiowotees y MittKononiGemx CHOPBHILAX, B BKUX
BHTPHMY KT BHCYIIYBAEHA. Anle OPH JB0M0MEHK] clopH BHBLTs-
HIOKOTLCHA Y BELIAA] PYXIAMBIX [OKTy THROBAX KAITIH. Ponw: Actino
planes, Dacetylosporangium.

Cmpenmomiyemu (zpyna 25). Came a8 uumu FAKplnEIaca
TPMBLAJBHA HESBA: BKTHHOMILeTH. Bouy yreopioiors nofpe posan-
YT mineniil, poamuoIyoTECA KoElZIRMN. MawTs 6ynory, BHA-
noriuny Bynosi rpubie, ane a Glnew ToHKMME NpPOKARMOTHUM M rida-
Mu, rud mieTsiTe GarsTo Hykiecinis | He saBmaM poanliesl A okpeMl
wnitusy, lle Hacemoepen rpyswoei oprasismm, Aki npMeTocoRaHi
10 ICHY BAHHA Y BLAHOCHO 38CYULINBIX yMOBax. IM npuramMenng suco-
K FLIPOJAITHYHE HETUBHICTS (OAD Piasny noximepis. Bararo s
CTPEITOMILETH ACHMLIIOIOTE Hemoatay, XiThe Ta inwi NPHpOIH:
PCUCEHNH, LU0 BAMXKKO PDOSKIRARIOTLeR. Minenin noaLineTsen na oyb-
CTPATHHIT | NOBITPHUMH, AKHH CIVIKHTE 418 poaMBwxensn. Kowi-
AIECHUPH € ONHOYACHO | ODrEHEMY POSMEMKOHHERA. | (OPMAMK oTio-
rOw. CTpenToMinery € NpoaYIeHTAME eETHBIOTHRIE (CTPENTOMILHE,
XAOPOMILCTHH, aypeominnn, Terpaunkaiun), Ponu: Streptomyces
(nouan 500 sunis). Streptoverticitlium, Intrasporangium, Kineospo
ria, Sporichthya,

Madypomiyemu abo oaizocnopest axmuxosiyemu (zpyna 26).
MatoTe TAKY cnmMy Minerisasay Synosy, Uo 0 MU AKTUHOMLLETH,
a7e ui aiaMiny BLI HAX YTBOPEMOTE HOBEMMKY RilukicTe wouiniil.
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Popy poapisualoTsce OEpIl 3g Boe thapmome kouitiesocitie. Pomm:
Actinomadura, Microbispord, Planomonospora, Microtetruspora,
irill ra, Streptogporangium-

Splmi‘fﬁnmmm’;ﬂiqzmu (zpymu 27 i 28). Buginesi sa’ix apar-

HiTio A0 HoMipROT TepMODinil. Poau: Thermoactinomyces. Thermo-

monospora, Actinosynnema, Nocardiopsis, Szreptoau?teicﬁus.
Inti podu (2pyac 29). Y180pH0IOTE soplTPAEKEH MiLETii 3 Jas-

nsRcamu cnop. Poap: Glycomyces, Kitasatosporia, Saccharothrix.

7.5.3. Biggin Tenericutes

Crony HJIEsaTE NPOKApICTE, Y AKMX piacyTEs RAITHHHE cTiH-
#a {ERaNBAKTECH MiromnasMamE) 1 HEE HE 3AaTHI A0 CHBTE3Y Holepe)-
BHKiB nenTHaotnirery. KniTeay OTOUEHD ENEMeHTAPHOK ILIAaMA-
THYHOR MemBpazp, MWIEoMopdHl, POSPISHAKTRCA 38 poOSMIDAME
{(uetivenwnii poamip 0,15-0.20, ppiiGinsmni — 10 mrm). Xapax-
Tepul BMTHACT] POPMH, LD TLIKYIOTECA. Poamuoskents MOe siafy-
paTrCa BPYHLHYBAHHAM, ipparmentanieo Te,/ab0 GLEAPHIM moALnoM,
HepyxomMi, ans nenkux BHAIE XApEKTEPEA pyxoMicTe (KOBIAHHRA).
Be [pamom, ue apbyorscs. s pocty noTpibHl craeaHl nosusRi
cepenosima (cepeqoBuLLa 8 BUCOKMM OCMOTHHHENM tnexom). Liopra-
wiamp inxom HareayioTs L-opmn GaKTepii, Ari He MAIOTE KIITHE-
w0l cTigrs {ocobaMBO HACTO BMHAKAINTE ¥ TPAMOOIUTHEHHX eybakTe-
pil). ene siApiaHAIOTHCA BLA ILMX eybaxTepil TitM, W0 He anaTH] pesep-
TYBATH A0 HOPMANBHOTO THIY 1 YTBOpIOBATH aiTHEHY criEry. Bara-
TLOM BAIIAM TOAATKOBO NOTPIOHL L5 pOCTY KOJECTEPON i noBronsy-
mworost AHpEi BuenoTe. Buicr I'll s AHE — 23-46 %.

BiocyTHICTE WITHHHOL CTIHEN 3YMOBMIA CBOEPLIBICTE Gy.no-
By Boscrepiil wiel rpynu: 1) nomivopdiaM KTy — chepnund,
enincononibul. Avckouoaifiui, nenrykomonitri, HNTYACT, TAKI, MO
ranyafisees; 2) erifikicre no aHTRGIOTHKIS, skl cnenndiuso giOTH
He KTTRHRY CTIHKY (HBIpM KA, 10 GEHILANIHY Ta #oTo aneaoriB);
3) uanpeicTs nobpe poasuHyTOl cTeGinEHOl BNECTANHOL ITARMBTH Y-
ao1 MemBpaHu.

Ob’caunti B gasc Mollicutes (cxaaae€TscH 3 OOHIEL YACTHHY —
N 21). ¥ Kepimmwmrsi Bepri a inesmudinanil Gaxrepii (1997 p.)
mixoraszmy poamiiuesi v rpym MNe 30. HpescTaaHuKY 1BOI'D KJacy
€ HEUADIGHIL MY NPOKEPIOTAMY, S/IRTHUMY CAMUCTIHED POSMHO:
sicynaTieR. Bony 06’easag] 8 nopsgox Mycoplasmatales 1 1py pojan-

7.5, EapasTEQUCTHKE TRNCOMIS 38 nea WM ® el ie8

uu: Mycoplasmatacese, Acholeplasmatacese i Spiroplasmatacepe,
Haaerdikeiin miKonnasm He pognim npoBeqeHs as ix aim!ou.ml:
HAM A0 CTEDMHIB; CTEPHHIAIENH] MIKOILIAIMM POfu Mycoplasma-
umege noTpefyYIoTH EKIOTeHHOr0 XonecTepuay (T8 IHWwuX cTeprAia),
AKRMH € ornuaunm.mmrwﬂm'rm membpaseErx mimisis mapeawTL-
EMX MIKOTUIRAM; MIKOOIBIMM poiuru Acholeplasmatacese € crepus-
HESATEMHAMH. '

Enepri.m UAEPHAYIOTH 38 PAXYHOK OKUCHEHHS 43 36pomy Ramm s
opm_mqunx cnonys (moko- i nojicaxapsinu), HBODIAHINENX COOgyR
(sa.is0, Maprauens). BiseyTaics xitonie i nuroxpomis ceiawsm. npo
TE, LU0 AMXEILENH JRHIFOr ¥ HUX ofmemeniit. Bitsmicrs — gepoln,
¢ ofinirerai .asaEpﬂﬁu. € atsraohing, AKi saaTH pocTH TIIBKY B YMo-
BAX BUCOKOL KMCTOTHOCTL cepenopnita — Thermoplasma acidophilurn,
pH 1-4. lpeacrasnvxu pony Thermoplasma ¢ Tepmodinasst, neski
MIKOITEAMK IAATHI TiaponisyeaTy ceunauuy (pin Ureaplasma).

Cepen mixonnean suasacui canpoditui |, napaawruue ™ Ta
natoreHHi hopmu. OCraunl cupuuMHAoTh XBopoby TEaDMH, pocnss
1 RYABTYD THEHMH,

Y TBAPMH MiKONITBIMH IYCTPINGIOTLCH Sk BiAHOCKO Geaneyni
OAPAaNTH 1A CAK30BMA 0BONOHKAEX AHXETLHEX WAAKIB i cTaTEENX
opresie. i oprasiamn e memBpansumu napaawtamu, 10670 ROCHTE
MiLHO TPHKPInAIOTRCH 10 eniTetianbEuX KIITME cnMaoemMx obo-
nouok. Borw He BHALTANTL TOKCHHIB, ane s&silfKK DLICYTHOUTE
KJITHHHUX CTIHOK HEBITEL TAKL cnabKOTOKCHNHI BPONyKIN, AK loHA
AMOHLIO TS NEPEKUC BOKIO, HOCIPUATIAEBG ALOTE BA MeMBPaHY HOLIKOA-
HEHHUX KATHE TBEPUHN. IEPAMCHER MIKOINBIMAMN ¥ OAHKX TRa-
PHH HE BHEKJIHKAE HIEKMX CHMIITOMIE XBOpoGu. v iHIIMX poasuBa-
€THCH JROATIEHHN IMXATBHUX 1IAAXIE, NereHin,

Y pocaun mikonnazmu £ alyaHuKamy aEXBOPOBAHE ETIONM-
sanun. BoHA nepesaiHo NOKENISYIOTECA V daoemi i ¥ 38" aaky 3 Ix
30BHILLHBEOI NomBHicTIO 13 crnpunamy o6 eaHani 8 pin Spiroplasma.
Spirpplasma cttri — 36y AHAK XBopobi eTIOMOBAHHA LUMTPYCOBHX.
Hoaifui dopmir 6y BUARICH] ¥ IHWKX POCTHE (RYKYPYOsa, Gep-
MyZCkKA TpaBa, puc). Spiroplasma 6yna sMRENEHS TRKOM ¥ Gania
i ounkie, VMOBIpHO, 110 KOMBXI He TLAEKH OEPeHOCATE MIKOINAZ-
MM, ane i € Ix XHaRAMu.

*Canpodim — OpraHiIM, ARHA MABE HE MOPTROMY GPCRHINHOMY METEDIRIL
“Hapasum — opraviam, Axui swise n noeepxsl 460 BCEPERRL IKHSOID Gpra-
HEIMY ) UBENTLCH 38 fioro POXYHOR.
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7.5.4. Biggin Mendosicutes

ApxebarTepil — 1e DepepasKsHo rpysToni 660 Bonui mikpoppra-
HiaMm, Kl 3ycTpivalTECH B aHBepofENX yMOLNX y TimepLomoHmux.,
T10pe- T8 PEOTEPMAIBHUX CEPEIOBMIIAN, B TAKOH AK CuMBICKTH y TDas-
Homy tpaxTl Teapnd. [o uiel rpynu BxoaaTs aepobn, exsepub.
chakymeTaTREd] ausepobu, anatul pocTH Ak xenmoaitoasToTpodiv,
reteporpodm aboGaryALTETHBH] FeTepoTPodK. Apxedaxrepil MoHcyYTE
GyTi Meso- ui Tepmodinany, TPANOMY heAKl BRAH JJaTH pocTh tpy
rTemmeparypl sue 100 C.

Yuigameug Gioximisue ocofnuBicTe apxebarTepilt noasTie
BTOMY, L0 A0 CHABAY Jiniais y HMX BXOOATE isonpednnsyi edipw
rainepuuy, BiacyTtHicTs mypeiny (mentupornixesy, axmi emingye
MYPEMOEY KHCIOTY) B K THHHIX eTiukax pobuts spxeGaxtepii eriii-
KHMH 00 f-narTamErx BHTHOIOTHRIB (Deuiguainie). HykiaeoTnaoul
noeninesnoeri 68-, 165- 1a 235 pPHK cuneno Bigpisesmorses Bij
Bianopinuux y eyBakTepiil o eykapior.

Acuminauis syriewno 8 asTorpofinux apxebartepiil sinbysa-
etecst #e o umicni Kanneina. €0, dikcyersca vepes anernn-KoA-
UiAAX 860 Yepes BlIHORTIORANEHI nMEA TPUKEPBOHOBUX wnCToT,
Ieari apxedaxrepii saatui Gikcysary monexynspruii aaor. Cepen
HogiepMeRmis Ta NpOCMEMUNKIX ZPYn 3YyCTPIMAITECH KOMIOHEH-
Tit, Ak xou i tnonifui go Takkx ¥ eyBaxTepil Te eyxapior, ane ue igew-

THYHI TM: Doxiske 5-leasepuBonrBiny F,, s HIKENETeTPRMI PONBH i
thaxrop F, merauonrepun, wobepment M.

Peaynerarn thapbyrauus, sa Npamon, momyTs 6vTH DoaMTHE
HEMM 860 HETATHEHHMH Bcepenlei onHoro TOPAAKY, OCHLABKY THIIH
HalmuHeRX obonoHoR nywe pinustees. V IPEMIIOAETHBHMX BHMLB
KMTHHEL CTINKM CRASIRIOTECA 3 OCERROMYPeily, METAHOKOHAPOL
THHY Ta reTepononicaxapuay. pameerstiesi kaiteun MaoTe nosepx-
HEBl Wapy, AKI CRABABIOTBCA 3 FIIKOUpOTEINY.

Dopma KIITIH pisHoMasiTye: chepuysa, CNiPAABEE, LIACTHE-
HACTA, NATWYKONOMAIDHE. SyCTpiNeloTees OnsHo- T8 GaratoktiTinuui
hoprmy y Brraaal sutox abo aiperaTiB. [JIaMeTp oxpeMMx Eaitus
Bapioe 8in 0,1 no 15 mrm, 8 qo8kHHA HETUK MOE NOCHTETH
200 memM. Posmeomenus vinfveacTron fivapuum noginom, 6pyue-

KYBEHHSM, OCPETAMKON, PparMeHTanien 860 HeninomuMit cnoco-
Gamu. B6EOPATEHHA KiTHHEOT MBCH MO2KE OVTH YepBOHUM, NYpITY-
DOBHM, POIKCBIM, OPHHIKEBO-KOPHUHELIM, HKOBTHM, SETEHIM, TeMHO-
JONCHEM, ciprM T Ginum,
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Srimuoa Kepissiresom Bepri a inerTHdikail Gaxrepii (1997 p.)
apxebaxrepil posmitent s rpynax M 81-35 i nomiassorsen He n°ATH
OCHOBHMX IDYI.

Memanozenn (zpyna 31). o Hux BANEIKETH ODENCTABHMIN
18 popin (Methanobacterium, Methanacoccus, Methancsarcina,
Methanosptrilium, Methanobrevibocterium, Methanogenium,
Methanothrix e in.). Cnig agausgwrs, o y 1984 p. 6yno onucaxo
nutme 13 ponis uux Saxrepii.

Crpori aBAEPOGY, INATHI YTBOPIOBETY METAH HIt OCHOBHMI] Kig-
uesuii npoaykT mertaboniamy. CyGerparamn MowyTs GyTH H, +CO,,
POPMIAT, ALLTET, METERON, MeTHAEMIHA abo H, + meranon. Cipry
(87) mosryTh BirHOBMWBATH 00 H.B Gea onepycasns eneprii. Meao-
i Tepmoginm, mekTpodian (ouTimaabre asadensn pH 7,0), sycrpi-

UHIOTBCR CEIOGLIERL Bl MoskyTs nasati cunbo-seneny dayopec-
MEHLIN NPs CnpoMiHeHR] CBITACM 3 poBsxmuoi0 xBu 420 Hm. Mic-
THTE kopepment M, daxtop 420, 480 i meranonrepnn,

Cynvpampedyxyroni apxei (2pyna 32), Jo nux uanmesuTs pia
Archaeoglobus, onncato npa exnm: Archaeoglobus fulgidus ma Archaso-
globus profundus. [laul npo eunu Archaeoglobus BijicyTel 8 Bergey's
Manuel of Systemetic Bacteriology. Bons onueasi y 1988-1990 pp.

Hairusm koxononifal HenpasunsHol (PopMs, uaeTo TPHEYTHI,
poamitesi nooiuHoKo YK napaMy. CapbywTeen, aa [paMom, Hers-
THEHD. YTBOPIIITL 3eEHYBATO-4OPHl Konoull glamerpon 1-2 mm.
Crpori suaepoby, aperui yTeopioBati H.S is eynehary 8 opomeel
auckminAuifinoi cynsudarpenykuii. Kpim Tore, yTBopIRIOTE HEBE-
aukl Kinexoeri merany. Excrpemanesi repmodilam (pict ops Tem-
neparypl go 92 C), pienazou pH 4,5-7,5 (omwrimym Gnuasro 6),
nignaack conouoetri — 0.9-3,6 % XaopucToro HETPiK, 3gaTrt A0

XEMOMTOTPoHUTD, XeMoopraHoTpodHoro 860 XeMomMiKcoTRpodHO-
ro pocty. Jlns aBToTpoduolo pocty HeoGXinHi tiocysedar i H .
¥ rerepoTpodHAX YMOBAX BHKODHCTOBRYIOTh (hODMIAT, JHKTAT. R0~
Koay, KpoxmMane 1 6Lkl SK J0HOPK enextponie. B ynerpadioneti
(nomumua xenm 420 M) BUABNAIOTL CHALO-3e/1e8Y dAYOPeceH-
wiw. MictaTe daxrop 420 1 MeTAHOOTEPWH, &€ He Kodepment M
Ta (raxrop 430,

Excmpemansio zancginwvui aepofui apxebaxmepii (zaro-
6uxmepii) (zpyna 33). Hanemars OpeacTaBHMKY Liecti ponis
(Haiococeus, Halobacterium, Holoarcula, Haloferax, Natronobacte
rium, Natronococcus)., ¥ 1984 p. 6yno onnceso tiabky Tpi poau
ranobarrepiit — Halococcus, Huloarcule te Halobaclerium.



172 7. CHCTEMATHKA TIPONARIDT

[pamMHersTHEH] M rpaMOC3UTHEH], aepotn uu PeryavTaTHENT
auaepol, xemoopraroTpodm, Katruuy omrixononifsi, mawTs top-
My Bin IpaBmMIEsEOL A0 Ayse HenpasunbHol. TloTpebyoTe BHCOKOL
KOoEMeRTPAL xaopray EaTpio (1,5 M i smne). Helirpodim s anxano-
himu, Mesodinm us no geasol Mipu Tepaodinn (10 55 'C). denrieuan
MICTATL POTOAKTHEHMI YEPBUHD-TYPOYROBHH mirmeaT DA TEDiOpoAD-
news i oppTEl BHKOpUETDBYEATYH CBIT/O QIR cHHTeay ATD.

Apxebaxmepii, axi ke marome xrimurnol cminxw {zpyna 34).
Tepraoamnnoding, aepobn (Ranencmsomus pln — Thermoplosma). Omry-
mMabya Temueparypa 6mvasko 60 C, ontumansue asavenun pH 1-2.
Kairsen koronomnibel, e MArTE KAiTREHOTl eTiskn. I MOsHA Haans-
T TepMoanAaodiieaEmy “Miken naamamy”, LinTonnsaMaTrdas Menb-
paHe MicTHb GaraTiil He MBHOAY IAiKonpoTels I mooraikan.

Erxcmpemansui mepmoginu i zinepmepmodinu, Axi Mema-
Goniayroms S° (zpyna 35). Hanesare 14 ponis (Acidianus, Desul-
furolobus, Sulfolobus, Pyrobaculum, Pyrococcus, Desulfurococcus
Ta kH.). ¥ 1984 p. 6yno ooMCEED AHLIE CiM pogiE.

ObstiraTsl Tepmodinn, aepobn, dakynbTarHBri arsepoln uw
cTpori anaepobn. TpeMHEEraTHEET NAAMYEM. HWTKA 940 Koy, Onma-
METLHOIO AR POCTY € TeMIepaTypa B inreppasm T0-105 'C. Auuno-
hinv ta HeiiTpodim. AsTorpods un reteporpodn. Binsmiers sunis
meTabonisye cipky.

Henxi GoBOBHi 03HAKE, AKL BLAPIZHAOTE eybaxTepii Bin apxe-
Gaxtepil, Hpsemeni y malia. 7.3.

Tatauys 7.3
HAenyd oousscn, w0 BiopisnAnTs eybasTepil bin apxeSarTepif
Eybax- | Apxe-
Dauane Tepil  |BaxTepil
O i Mopd iani T8 Gomivai
Crpon ennepobiy, A YTBOPRICTE MeTan (A% ocHomEuil i Hi Taxr

uemsii npoyier) 2 H, + 00, dopmiery, suerary, Y, METIL-
mainy i H, + y. Bi T SeneRy furyopecues-
LLHO TIPS ORPOMIRENH] CHITION 3 fotoiino xewm 420 um

Crpori nusepatn, md yTeopimoms H.8 2 eysdery 8 nponeci Hi Tax
AHcHMUTItEOT ey apbaTpeny i, ExcTpeMannui Tepsodig
(picT npu TenmepaTypl v 92 C). Branmmors cunno-senesy duiyo-
i i xai 420 un

¥ fia np 3 po

FpamuieraTyeni un rpamoosTHENi, wepoln un dEaKyabL- Hi Tax
TRTHBEI ansepobis, xemoopranoTpodm. Kntuun nenpuro-
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Mlpodoamewin riatn, 7.3
Oanunstn EyBan- | Apxe-
Tepil | GanTepil
riogifai. Mamrs Qopay wig T HOE 10 Ly i
noi. Morpefyiors sucowol RoMueETpa; LropHIy ReTpio (LS M
i muu_e], Hefrpodiie un aaxanadin, Meanging um oo nes.
ol Mipu TepModian (no 55 C). Meaxi mumn mictrms doro-
BRETHEHK | 4epsoso-nypnyposudt nirmes GnxTepiopoannong
1 JIETHI BHHOPUCTORY BATH CEITAD AR cRuTesy ATD
Tepmonuwtodiag, sepolise, kuiTisnt KoxomAifi, me saoTs Hi Tax
HITHMROL cTixkn
OfinirsTii Tepmoding, sepotu, BalkyAbTATUREI BWBEpOGH Hi Taw

91 cTpon eesepobu- I'panueraTeani namsxm, BWscT 41

KoMK, ONTHMATEEOK LUK POCTY € TeMrEpaTYDA 0 Inveponni

70-105 T. AunaohinmeTn kefTPodian. ABToTpodu e reTepo.

Tpoii. BinkmicTs sunin mernBoniaye cipry

Knivuena orinks (maup )
MicTiTe MypBMOBEY KacioTy Tay Hi
Uyransicrs go anrubiorukia
Yyrramal mo newitaniny eo Horo axanoris, s npuruiyy- | Tax Hi
FOTE CHHETES DeMTHIONAFAMY, 10 MICTHTL HYDAMONY KRN
Jinine

¥ exnsni docboniniin Mempan sussnens:

T i crpTi {ehi ). 3u” s3] edii m'm- | Hi Tax

KEMI 3 CAINEPUROM 3 yTeopehtnm dimamianums (C,) miedipin

rmsepirny oo pfitaninean (C ) mrniiepsigosi rerpaetipin
Winsx Siocupredy ainixin:

MessnoNaTHH Hi Tax

MASCHATHEF Tax H{
Monexynspuo-Hionorismi oasaxy

Bo crgry myreorrus THC-nerm Mosesos tPHK sxogamss

pHBOTHMLL N Tax Hy

TICERAOYPLIME TR 1-METHINCEBIOY LR Hi Tan

AMINDKHCIDTE, 3 WROI IOYHEIETECS TOIIeNTHAHRIE T6d-

EF I YM ey ATesy Ginkes Hi Tan
BEETHONEY Tanr Hi
N-dpoprinMeTomn
Aninparusnus rutka muisropyod TPHE anxinuyerses Hi Tan

TRPOH COHeR “ANY"™
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Sanihyenns matiz. 7.3

Eyfax- | Apxe-

Oanitiwa Tepil | GuxTepil

Crtires Glana v prBOCOMEX DRHTHINYETECAL

AMIATMILIHEOM Hi Tak

wanMlnsoN Tan Hi

saopisibesixoaoN Tax Hi

Qaxrop eacsral] EF-2 ANG. puboansoctees qudrepifi- Hi Tax
JHM TOKCRHON

Pasropeaonraill EF-2 smictims aninoxucioTy Audrmanin Hi Tax

Jlenx] reyu tPHE sicTaTE IRTPONH Hi Tax

JHK-asnemul PHK-nosimepsan:
HBARKTE coboo THH Ha Taw

UPUCHISYIOTHCR PRDEMITILIHHOM 1 CTPeOTOALARPIMoM Tax Hi

Blaxpwrta apxebertepiit (1977 p.) cupyysHUAc ARCKYCI0 Npo
IX micoe B cHCTeMl JRUBHX 1070T I NOBEPHYNC o0 OPpofineMi KNITHE-
Hol esosuoitii. Huul icuyoTs 088 yREICHEA TPO WINAXM KIFTHHHOL
esomoull (puc. 7.1).

da oauem 8 uux (puc. 7.1, u) 3 nontynsawll nepeRHENX Knity
BIHVKAR (U TALL N DPeAKOBNX MPORADIOTHNX KAITHH, 3 AKOL yTEOpY-

EysaploTaans
waltuna EywaptoTuyns

HAlITUHA

oy
H\Swrfum;mmmﬁﬂ::::J\J/b’

fipensonl / rummull womnouenr  FYORETERI \ l/
nporspiorissd edpioTHY ol
24 S Apxelprepil

Pleesms Karmuus HMTH:
npoxapioTHol I ‘-‘-V\ /
OJFAHESRLI I

Honyasuls gepmsmmx KATHW
u f

Puc. T1. Momansl nuvwxu ealmmol esowouii:
o= smonohiiencmui; 0 — moalgbseTaaua
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nues piai rpynk Npokapior (Moxoditemuuna 2pyna). Evrapionm-
HE KAITHHE BWHWKIA B pesynbrarh engocumbiosy npoxapioTHuHOL
KT XA3AIHA TA enaocumMbiouTy. TaKuMm KAiTHESMI - XE3H NI
noram OyTH apxefaxTepil. 1O yTBOpUIACH 3 HPEAKOBMX GpOKApioT-
HOX KILTHE HA PEHELOMY ETAML Ix ICHYBAKER i NOFMMEY.AH BLILEO
icHytoul OPOKAPIOTH, AKL HOTIM CTHAH XNOPOILARCTEME TA MITOXOH-
apiame eyrapior. 3a nunm yasmesaam (pue. 7.1, 6)eybaxrepil, apxe-
fakTepii | ANEPHO-HUTOINAIMETHYHIN KOMIIOBEET eyKapioTHYNO!
gaiTune (MiTOXOMAPI], XICPOLABECTH) AMBOPCYBEAH BL3 GIABHOTD
OPCake CAMOCTIHHO, HESANEHHD | AOCATAN piBER opramisanil cysac-
HUX NPOKEPIOTHHE KAiTul (nonidizemusie noxodxenna).

7.6. CYYACHI HANPAMM
B CHCTEMATHL) BAKTEPIH

lerye KLIBKE BADIAHTIE CUCTOMETUKH, UG FPYETYVIOTHCS Ba pis-
HUXx TUNAX noaibrocti (un cnoplaMenocti) Gaxrepid: 1) dperorino-
B — nogibdicTs OuiMOETLen a8 Mopdoaoro-gisioaoriyuume osus-
kamy; 2) xemorarcouoMivua ((haxrasHo ue YscTrosl denoTHnosl
QUCTEMED) 08 XEMOTERCORCMIY HUME OFraKAaM; 3) i€ papxiuna (redes-
AOTTNHE) — COOPLAHEHICTS BUIHAYACTLOA 38 NOXOMEHEAM OPIaBis-
mip; 4) dinoreseTruss (eBomOUIAHA) —38 TOXOAMEHHIAM OPraHis-
Mis i HARTAAACTECH HA YACOBY WKATY; 3) renoTHooBs — noaifdicrs
OITHMETEOA 30 FEROTIY M METeplagoM (Y 1BoMY pedl NoEATTR noaib-
HOGTI TH cnopiguerocTl sBiraKTeCR).

11i escTeMM € peayIBTATOM BHKOPHCTAHNA MO TLIBKH plaunx
MeTonis. & f 0epu 38 ece pidsol MeTononorii.

7.6.1. Penornosa CHcTEMATHKE

3n Ginswm ag croniTeiR oepion icHyseEHA Mixpobionoril Ak
EHyEN cfjopMyBanace enotnnosa crcremaTra Ganrepiii. Cyrym-
HICTE MOPDOAOre-RyALTYPANsHIX | (plajosoriviux oIHAR € RpiTe-
pieM [iIs arpVNVBaENS OpraRisMis y Takcoly pieHoro paury. Ledt
i i ORI AICHO B GCHOBY CYUSCHIX Bianaynnkis baxrepiit (Bepri-8
T8 Bepri-9). 3agosiiekl ui W1 ionyioul snaaaunuen? Ha sxouis, nuwe-
KO HE JaBXAu i 3 TREAX NPHUMHL

1. Dsivie 3 aveKyeifiunx mraHs y (PCHOTHTORI CHCTEMBTHILE 100

DOBMHKO JAITY B ocxony kaacndixanil Gaxrepin — Mopdonoria kal-
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qycesy ant 1 MeTeboniaM? A SBIACH BURMKAE TAKE SAITHTAHHA: Up icHye
xopenauis Mine mophonOTiMEMMN T4 q:iaioncrittmimn osraxamu?
PeaynETHTH AOCHLRKEHHA (PeHOTUIIDBYX saACTMBOCTeH DAKTEpii, mpo-
peperioro y T0-x pokax XX cr. I.O. 3apapaiEHM, JATH MONJIUBICTE
FpoiKTH BMCHOBOK, 100 Kol kopenalil ke icHYE 1He MO}KHSIl‘ FOBOPHTH
npo Mopdoaoro-hiaionoriuEy CILALHICTE AK OO FACANLHMI 38KOH.

2.V BHoHAYMMKAX TiICYMOBAHA AKICHO i KIMBKICHO HepiBso-
ixua imdOPMANIE, HK8 HAKOOHYYBEI8CE MIKpODGIONOraMH BIIPO-
0B 100 poriB, B pesynBTaTI HOTO BiacyTHI €anEL KprTepil Kiac:-
ixanii piaanx 1pyn Migpooprasiamis.

3. TpoGnemaTiaunmy B BaxTepioaoril € kpuTepll 1A eH3Ha-
wengn paury Taxconis. Onmi it 1l caMi 03HAKM € MIBFHOCTHUHMME
rh Bpay, 8 B IHIUMX BUIAOKAR — i gnim pony. Baacxe, B TEopil ¢H-
CTEMETHKN BiACYTHA KUIBKICHA ONIHKA PAHTY TAKCOHAS.

4.V puaEsyrukax BuxTepi TPAAMLLIAHG BUKOPHCTOBYIOTRCH
sapiefensii 03uAKY (HANDHICIAL, OIHAKA HOHTHEHA Y 10-80 Y, nocaia-
mesoro suay). Yum More 6yTH BuKMKana papiabensricTs osHaK?
Afp [OCTKYBARL IITAMH BUBRAMNCE B HEAJEKBATEHX YMOBAX, afio
B eKCIEPUMEHTEY BHKOPHCTOBYBAINCE KECTAHIAPTHI METOMM, abo
B s Gyan sanyueri MyTaETHE] gopyu. SpaTHicTs wnasmis Gy
[OIATKOEMM [KepenoM MeHeTHYHOro MaTepiany, GesymMoBrO, pobnTe
nesHuit BHECOK Y MIBIMBICTS MiKpooprasiamis. ¥ TaxomMy pagl, 4u
KOpeyTHO BUKODUCTOBYBATH TAKY O3MAKY, AK eridxicTe go autubio-
THKIB, AXLIO BOHA MOME KOJY BATHCA OAR3MLIAME, & OTHE, £ HecTalbine-
o307 Onesnnao, o v acubixanil norpifeo 6par A0 VBATH CTa-
BinBHI O3HAKKM, AKL KOIYIOTLCR XPOMOCOMHEHMMW FEHami.

5. Bacrapiio nouaTTs “Tunosoro” Taxcous. Hajibines “syas-
Ke micie” BUKODHCTAHHA THIIOBHMX IITaMIB NGARIAE B TOMY, LI BOHK
He 050B AEKOBO HACTIPAB/ € HARTHIOBIIIHMH E1EMEHTAMKE THHCOHIB.

7.6.2. Nenocucremarnwka Gaxrepin

[TpHHELMLOE0 HOBRM TIAXOIOM, AKui RiTPIAHAETHCR BLY (heHO-
THOOBOI CHCTEMATHEM, € ZeHOcucmemamura Gaxrepift. CTymiEs re-
HETHYHMX BLOAMIHMOCTel! v OPraEiZMiB MOMKHA OLIHMTH 38 TAKNMH
noxaaeuxamu: smict T y JHK; ri6puspasania THEK—IHK Ta
IHK—PHEK; aMinogHCROTHA O0CALACBHICTE BlnKis, HYHAEOTHAMA
nocniaeBHICTE rexis. PoarnaHemo sMKOpUCTAHHA B CUCTEMETHILL HA K-
TEpi# KOMHOID 3 IMX TOKESHIKIS.

1.6, Cyuacwi mang 5o 6 -
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Botier I'l] y OHK. Criouatry Tinesn BATANBHUEH CHIA 0GR
JIHK BMKOPHCTOBYBABCH 1A DOPiBEAHKR Bmcwpiumu:ffa o
Buict I y OHK mae raxcodomivee spevenus. ¥ BaxTepiit m:nM;B:
Hui m‘w.it:'l' TL{ xonusaeThes B Mekax Big 22 2076 %. LUe aHBlleBEpﬂ
€ IHI?ETIHHHM B OHOTO opraniany. lpore noxaasmk Tl e mpaxosye
JUHLEHONO POSMILEHESA Hyiieotnais y ITHK., i romy oprariamm 3 opsa-
rosuM 'Ll He 0608’ A3k0BO € ineETHYHIMY,

Tioprmmzanin JHK—THK 1a [IHK-—PHK, CyTe MeTony nona-
rae B TOMY, wo nogsiliea coipans [JTHE ORHATYpYETHLA HArpiBag-
EAM 1 1l IBMUIOTH, AKi DOdifuncs, dikeyorses. Hpy sammensi
TEMUEPATYPH CTEE MOBUIMBOIO pesaTypania [THK. Ane 2’ennatmcs
a3 ogHonasmoroso JHK moxe nmue KoMOnemeHTApuni (Blanosis-
unit) naawor. Kinskicrs penaryposasoi Asocaipansuot THK e mipow
noaifEceTi Dopisd1oBRKNX oprasiamis, TlocninosuocTi, axi VTBOpIO-
10Tk ABONAHIGOIOBL KOMONEKCH, He 060B"ASKOBO € KOMOICMEHTAR-
HUMA 32 BCIMA HywxneorHaamu. JacTky HexoMmaemertapHuxX oap
HYKJICOTH/ILE MOMKHE BUIHAYWTH 38 1UBHAKICTIO DO3AiNeN A NARTLIC-
rin [IHK v gymaexci opu oi gesimernsi TeMuepaTypu. JUIA 1boro BIgHA-
uaeTsCA T (T€MOCPETYDE ABACHEA) — ARAYEHHA TEMIEPATYPH,
opn AKLE auconioe 50 % geonaMmoresoi JIHK. AT sussauseTseq
a8 (OPMY IO 5y

AT =T  riGpuoaux monexyn THK -
- T,, xouTponssux Monexyn JHK.

AT, o popiemoe 1 'C, pinnoBiage nprfinnsso 1 % Hexommn-
NEMEHTAPHNX D8P BYKACOTHAIB. AHAMOriYHE peacomisnin mMoe
Gytu amiicHera Mbx monerynammu JTHK i PHK, ockinexy noasis
enipani YTBOPIOIOTECA TAKOM Mix ogronasuiorosci JHE i xom-
nnemerTapunnt nasporamn PHE. ExcoepnimesTs 3 romonorii [JHEK
HaGHiABN KOPUCH] Ha pipHl Kaackdikanil Buay.

IlpakTHuKl pexoMeHARIIl 3 BHKOPHCTARMA METOLY TiGpmmM-
sanii [HE—JTHEK y cucremaTini Gakrepi snknanesi B pinleMssy
KomiTeTy 3 yaro@M«eHER MAXOOIB A0 T8KconoMil Bakrepii, onybai-
KOBAHMX wie B kil 1987 p. Bokpema B HUX 3A3EaUsETECH, 1110 B
OOBMHEH MICTMTH INTAMK 3 pismem oomibeocti JHK—IOHEK 70 %
1Bume, 8 Taxowx 3 AT 5°Cisnsce. PeHOTHNOB! XADBKTEPHCTHEN
OOBMHEL Y3rofyBATHCH 3 MM BUSMAYEHHIM | MOMYTE He BLATORI-
LaTH (PLICreHeTHYE1H KOHOeouil By TUIBKH AK BHHATOK.

Ha nouatky 70-x pokiB XX cr. aaspaku JHK—IOHE- | JHK—
PHE -r6pnguaanii byno yToUHEHO NONOMWEREA BHAIB ¥ pladux rpy-
12 4202
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nax, Taxux AK Pseudomonas, auaepobi Baxrepil ta ib. Tax, byno
[OKAIAHO, 10 BIIH, AKi BXOLNTS 10 POAY OCERAOMOHAN, ABARKITL
cofo I'ATE FEHETHYHO ID0NBOBEHIN OAHA BLY on_xm ro_mn.ﬂormuux
rpyn. Buctervides fragilis MiCTHTE 0 ATH ni,_n,smua. AKI BUABHINCE
plaHuMK TpyOamy 38 le—IR-mmDnorie.u_». Pin Suhfmneﬂa MICTHTE
Timeks onsy JTHK-roMonorigny rpymny, 1 NPONO3HILI A BHIHATM TiNb-
K1 OAMH B CAABMOHES OTPMMENS IIMPORY MATHHMEY. )

AmisoruenoTHa bocninossicrs Ginkis: [lopisusuuzs amido-
KHCAOTHOL nocaLlosHoCT! BiKie G83YeTBCA HA Bi.uoﬁpamcnui‘a Hif
[epEMHHEC] NOCALIOEHOCT FEHLR opraxiany, Tofro € CBoE PLIMAM "‘Bl_nﬁuv\-
wxom paneuis” JHE. ¥ oparTiusax NoCiaKe HE AX ANA N0Pl1BHALIL-
Horo aHaniay GlaKie BHKOPHCTOBYIOTE METON enexTpobopeay. EnexT-
poopeTHUEE BHIHAYEHHR npodiais Ginkis BasyveTeen Ha rIEpl.agﬁa-
ueHHi, mo GNRILKOCNOpiIHeH] OPrallaMy XEPAKTE DU3YIITECA LICH-
THuHMMH KNiTHHaaME Gliksme. LpoTe cuig reaTi Be yBES1, WO npoe-
s KITiTHHEEX BLIKGE MO IMIHOBATUCH JENBIKHO BLJ yMORB BHPO-
myeanyR DaKTepli.

Awuagia 58 ta 168 pPHK. [ouan tpy AeCATHMTTS TOMY ByE
ECTHHOBNCHNET KOMCCePBATUBHMN X8PAKTED rein pubocomansHO1
PHE. Teuu, A6 koayiors pPHE, € BRCOKOKOHCEDBATHEENMEL, 1 TOMY
pPHE pysxe Mene sMiHicOTECH B nponeci esosonil. i isdopma-
LikEi MONERYAM POACNSEAIOTD AK MONEKY/ApHI XpoHOMETPH, LU0
pigofpa:xaTs HOXOAHEHHS TH POIBMTOK mikpoopresismis. Ananis
wysnecTiasol nocaigossocti pPHE y Baxtepiil susBus Ak Hecoo-
nipayi Bigmismoeti, Tek i ausuy nopifuicTs. Cnig saausumTd, 0o
Gy CRpOGH ICCLAMKYBATH BISEMOIB" AI0K TAKCORIB DaKTepii HA OCHO-
Bi BHANIZY HYKNROTHAHWX nocinosHoctei 58 pPHI. Ane us mone-
KYJE BHsBUIACH S8HALTO MAJIOKD, OB BLANOBLARTH NhOMY 36B18H-
w0, ¥ Ham use edTHQIKBUIR QINOreHeTHYHOrO NOMOMEHHA 0po-
KApIOT possMBEETRCR HE OCHOBI ausnisy 168 pPHK. Hk 3assaua-
eTbes ¥ nepeavosi akanemika PAH T,0. 3asapaina g0 pociicsxo-
MOBEOTO ges’ sToro sinaEHs Brsuausuka GakTepiit Bepri, ua cbo-
roHimyii ness neit nigxia e GesansTepEATHBEHEM Y BuaHauenui
PONDBO] HANEMHOCT] MIKPOOPraHIIMIE.

Ocraanim yecoM ans enaniay 16S pPHE wupoxo sscrocony-
OTBCR METOAM, 110 TRYHTYIOTECH HA RONIMEPAIRIT AGHYI0Z08il
peaxyii. B ocuosi TP nexcurs amnnitikauia (robro sbinsiuennn
uncne Konii) oxpevux diparmesrie QHK aa 10noMorow Tax seasmMx
MpatiMepia — cHHETETHUHNX OIrOHYKACOTHA IR 3aB00BR KK 20—30 HyE-
ACOTHAIB, KOMINEMEHTa PEHUX o Alaasey isiianil peaniranil aapa-
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Horo parvents OHK. Orxe, nyxneotuana noeisoeHicTs npaii-
MEPIB BKTHYHO NOBTORIOE nocninoBMicTs HYRIEOTHHIR HE ul:l
wyni AHK, sky norpifeo AMILTpiKkyeaTH, e

ﬂoc:zi,uxcynal_iy IHK genarypyiors 8 YMOBEX, M0 nepeiyon-
HAKTD pe“ua'ry_pau_n. S8 HELMWIKY npaiivepis, ¥ mux YMOBRX J1BA
THTIH OpaiMepis rifpuamayiorecn a KOMILEMEHTADHIMI HOCALIOE-
HOCTAMM KOXHOIC 3 IBOX IDOTHIRKHYY NAHIIONH JHK i sukony-
KB POJIB BATPABOK tdepMenTaTUBHOTD cuaTedy. ¥ npueyaoeri THE-
nogiMepaau 1 uaGopy neanucupuﬁuuymenannmmhwmaria OO HA-
€TRCH CUETE) HOBKX Jaximoris JITK v tomy s HAOPAMKY, 1o i npy
apuualisli perinikeuii. Kiagesni OpoAyKT peakuil y Burnan aeox
HOBHX ABONAHIIOTOBKX IIHK 3uosy NEMETYDVIOTE | NOBTOPKKTE
e aMnaidikanii. ¥ raxui coocif wigGyssctses subiproee (nimi-
TOBEHE _uyunccmnﬂunm HoCAA0BHOCTHME npafMepis) MHOMEHHA
coenudiunux ainsnok THEK no KOHUEHTDAIN], 38 AKOI BUHY MORY TS
Byt nerKo Buasaeni. PisHomawiTai JHEK-nosmimepaan amnrigiKy-
10Th MaTepian nporarom 2050 wuknip.

‘ Amnnigixaniio resis 168 pPOE snifickonTs aa AONOMOroK
yuipepcaibs X eybakTeplansuux npaitMepis 27f ra 1492, Mocainos-
HICTh HYKJIEOTUgIe DpaiiMepa 27f (cxiiaaaerhes 3 20 nyraneorusia)
&8 Mosexynax JIHK Sliewocti eyfaxrepiit, 8 noenzossiors opam-
mepa 1492r (cxnamaetses 3 22 uyraeornais) — g JJHK Giasumocrd
eybeeTepis T8 apxebarTtepiit, Tomy Ui TpaiMeps HEaHBRIOTECA yui-
BepCAlbH UMK eyDaKTepianLEMy apaimvepamt, IMiens aMnaidixanii
reqis 168 pPHK suanavaioms Bykneomany noctizosmicrs OTpHMA-
HOTD AMOTIKOHY (OPAIAN HRAUBAETLCA CUKBEHATOP), AKY nopiBHK-
107Ts 3 HOMI'WTeproo Gasolo aeuux. MDnn aHANisy NoomupBHDCTeH
renis 165 pPHE nocaimxysaunx Gakrepii BUKOpHeToRYlaTE Basy
aeanx EMBL, Genbank, Ribosomal Database Project. Cotxsenopani
noCAiZ0BHOCTI NOPIBHIOKTE 3 NOCTLIOBHOCTSME pedepeHTHLX LITEMIB
CHOPLEHEHHX MIKPOOPraRiaMiE 3 BisopUCTANEAM Nporpans BLAST,

7.6.3. @inorenernuna wnacupinayin

_ o 1977 p. cepen miKpofilonorie 3aratsHOBMAHEHIM BBRIKAIOCH
ICHYBAHHA NBOX LAPCTE XXUBKX OPraHidMis — nNpoxApioT va evkapioT.
¥ 1977 p. K.P. Beae va I'.E. Qoke nopisusne syikicomiaui nociigos-
socTi 168 pPHK (i asanoriuni eykapiotimuui 188 pPHE) v umpoxora
CTIEKTPE HMBUX Opradiamie. OTpRMAHL BHME PESYABTATIL NOKHRLTH,
12%4-202
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Mo icHye TPH UAPCTBA 7KUMBMX opradismis: apxcBaxrepii, eyGaxrepii
T8 eyKapioTi. Apxefarrepii Ta eybaxTepil podpisHAXITECA Mix coboio
HACTLILKH, A KOMH] 3 HMX BAPIIHAKTECA B eyHapior.

PeayneTary Jocii)KeHs, Dpoeenennx K.P. Bese Ta E. Crese-
BpasaTomM ¥y nepiuif DonoBue] 80-x pokis XX or., Dokeaanu, ujpo
OpH AEANI3] HyKNeOTUIHMX mocxigosHocrei 165 pPHK eybaxrepii
nopinakTsca 28 11 ocaopEnx rpya (puc. 7.2).

1. Fpammoanrresi GexTepll yTBOPIOWOTE opHY IDyRY (BMEA-
T0k — Deinococcus), AKA CKIANBETHCH 3 ABOX MLAIPYI: KNOCTpHAil

Tlarpyua “Clestridium™

Mixrpyna “Actinomycetes”
'g—f_ Detnococeus
f{l Spirochaeto, Borrelia, Trepenema

|

_l

|

]

Leptospire ]
]

]

|

J

-B—L [liapobaxTepil, xa0ponnacty

IJ Cynudiatas et i MPAMACTATHBEL
[

Mikcoroxn

Bdellovibria

Ko

B
DoLdcear

Bacteriades
— Cytophaga, Finvobacterium

Ipyoa “anpga”
Tpyua “6era”

Fpyna “resms"

10

—‘_|_ Clorobtum

g—f Cloroflexux

7 I—L Piantomyces

]—L Firella

o I | | | | | | ]
0.2 0.4 0.6 0.8

Puri"z Henxporpama dopmysanms ocHosms nimis
R0l & uapeTsl eyBanTepil

Y | .
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(3 usiansstm emicrom I y fIHK) 1a axrusomineTs (3 encokum amic-
Tom ' y THK). ¥ wo rpyny BBIALIIR Takesk | fefri Mikomnasmm,

IMinrpyoa “Clostridium” of'enuye Taxi ponu: Acetobacterium,
Clostridium, Eubacteriuim, Acetogenium, Acholeplasma, Mycoplas:
ma, Spiroplasma, Bacillus, Brochothrix, Listeria, Gamella, Eniero-
coccus, Streptococcus, Kurthia, Lactobacitlus, Leuconostoc, Pedio-
coccus, Peptococcus, Planococcus, Staphylococcus, Ruminococcus,
Sarcina, Sporotactobocillus, Sporesarcina, Thermouaclinomyces,
Erysipelothrix, Aerococcus.

¥ migrpyny “Actinomycetes” ypilimnu: Actinomedura, Nocar:
diopsis, Actinomyces, Bifidobacterium, Propionibacterium, Actino-
planes, Ampullariella, Arthrobacter, Micracoccus, Aureobacterium,
Brevibacterium, Cellulomonas, Curtobactertum, Microbacterium,
Nocardioides, Kitasatosporia, Microellobosporia, Promicromonospo-
ra, Streptosporangium, Streptoverticillium, Thermemonospora,
Corynebacterium, Dactylosporangium, Micromenaspora, Microbac:
terium, Rhodococcus, Nocardia, Streptomyces, Dermatophilus. Geo-
dermatophilus, Stomatococcus, Frankia.

2. Deinococcus i GIR3bKOCHOPIAHEE] KOKM XEPAKTEPRAYIOTE-
©H BETHOOBOK KJIITHEHOK CTIHKOIO.

3. HianoGagrepil T8 X10ponJaacTn BUIINX POCc)IMHE i Bogopoc-
Tell, reTepoTPOMEMI TpeAcTABEME Licl rpyny He OyB BUABIEHAR.

4. Op#a 3 oCHOBHMX IPyI eyGaKTeplil, AKA cKAALRETLCA 3 0ij-
rpyn Bacteroides, Flavobacterium, Cytophegae. Ocraren ninrpy-
Oe DoninfeTheA Ha Bl niuil, B Koxwil 3 ARKX € QuesobprTepii.

5. Cnipoxery yTEOPIOWOTE MPYNY 8 TPLOX MIATDYD. B AKKX KoM-
6inyioTben Spirochuaeta, Borrelia, Treponema; uepudepifiuui yiew
uiel rinky — Leptospira,

6. [pyne of’'eauye Bdellovibrio, mikcokoks, AHCEMIAATODHL
cipko- i eynsdarTobisnosmoBansyi bakTepil, AKI Maixe He MAIOTH
COiNBHHX TAKCOHOMIMERX O3HaK. HansvicTs cyNb(aTOBIIHOBIOBA-
nuauX GaKTepil TaKOX cepea apXeDaKTEPIH, rPAMMECTATHEHMUX i rpa-
MODINTHBEMX DaxTepidl cBiZUMTE Opo T€, W0 IX eBOJIOILS MOrNa
BTIUM PIOHMMH IUTAXBMH.

7. I'pyna Plantomyces ta Pirella — oprauiavu, axi 6pyHE-
KYHTLCA, MaIOTE OLNKoBY KNITHEMY CTIHKY (BLICYTHA MYDEMOB& Ti
niamimomiMenigoea kucnotu). HyKe BMabke suavesun S, (0,15)
3 inmm vy OaKTePIAME BEEIYE HA Te, 1o YIeHE i€l rpyny € BRial-
Kamu eAiasHiMOL rpyny eybakTepiii.

8. Halognaerobiccere — agaepolui, nomipeo ratogiibul bak-
Tepii 3 Araskum smicTom I y JHK.
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9 i 10. 3eneni cipxori Gakrepii — oxpema ninia esonouii
Chlorobium vibrioforme.

11, Hadtcxnaauimia A0n posyMinHA 7a ieTepnperanii rpyine, ks
IPEACTANICHA MYPIYPOBHMH TA CROPLIMEHUMH 3 HIIMH FPAMHErATIE-
HAmH Oaxtepiavi. Jo Hel yeiiIan ¢eHOTANOBO piaki oprerisMy,
Crnan rpyny 11 HpaKTHYHO HIAK HE YIrOIX#CyETLCH 3 ICHYIOMO0I0 KARCH-
thirauiew GaxTepii, vaBenerow y Buseasunky Bepri-9. I'pyna of’en-
HYE TPH ocHOBHI niarpyoH (ansdia, Gera, ramma), KOMKHA 3 AKMX Mic-
THTE poToTpodEi Gaktepil. Ipuyomy Take srpynyaauus 6yno otpy-
mauo HA ocHoBl AK peayneTaTtis JHK—JIHK-ribpuansayii, Tak
1 BHIHAYCHHA HYKNBOTMOKMX NocninosHocreir 165 pPHK, [lepea:

Anede Fomsu Bera
23 o9
I p 30

‘?ﬁ ¥ 343

3 [ 7 !22
ol ®

Puc. 7.3, Cxemarvuwae 306 Qi diagrencriunnx
BIRCMOBLIHOCHI Ml P ¥ i rpyni BTHRHWY eyliax-
Tepin. Hoxazaul nkarpyws aaedn, Gera, ramma. Hopunmn aivigme moans-
Yeni POTOCHHTETHUHI TiaKH:

b - Ay Uersanli: 2 — R rubrum; 3 Rps. phutometricum; 4 — Pu,
dirtinuta; 5 — Rhizohivm: 6 — Agrobacterium: 7 Rps. viridin; 8 Rpa,
acldophila; 9 — flpa, palusiris; 16 — Niteobacter; 11 — Paracoceun: 12 -
Rps. aphaervides; 13 — Chromattaceas: {4 - Ecrothivrhodospira; 15 —
P. multoctda; 16 — Vibrioy 17 — Photobucterium; 18 — K. coli; 19 —
Arromonas; 20 — Oceanospiritlum; 21 — P, fluvrescens; 22 — Serpens:
23 — Pu. aeruginosa; 24 — Pu. maltophiliu; 25 — Legionellu; 26 — fips.
gelatinosa; 27 — &, natans; 28 Ag, gracile; 28 — P. acidoverans: 70
Fn. testomteroni; 31 — Ay. dispar; 32 — A, fuccaltn; 33 — A eutrophus;
34 — Pn. cepacta: 35 — Ch. Uvtdum; 36 — R tenury 37 — Nitrosomonas
curopear; 38 - Nitrosolobun multiformis; 39 Spiriltum volutans

7.5, Cyuaci Hanginmm m eucresmary Gaxtepi 183

6aueTe, WO CHLNEHMM IPeAKOM wtiei rpymu hakTepiit 6ys dororpod
(puc. 7.3).

¥ 1988 p. un rpyna 6axtepin byna of’causns »n xase Proteo-
bacteria, axuit Hukl MICTHTE MoK Wo yMmossl Timacy (subdivisions)
“aeta”, “6era”, “ramma” ta “nensra”. Posnonin uaisasnsinmx
poxie knacy Proteobacteria ae miaxnacemi i tunamu sxusienss
HEBEAEHWIT y madn. 7.4.

Tobauux 74
Pouynuviin Prolechacieria 3a vunami simaess
Opravorpohn l Sl podm | Dororpodne
Ansda-ninasc
Avetobacter, Aculiphilium, Netrobucter Rhadobacter,
Agrobucterium, Ancalvmicrobium, Rhiodomucrobium,
Ancylobucter, Aquaspirilium ', Rhodopiin,
Azospirillum, Brijerincha, Rhodoparudpmonaa.
Blurtobacter. Bradyehizobium, Rhodospiritlum
Brucella, Caulobacter,
Cluconubacter, Hyphumicrobium,
Hyphomonas. Methylobacterivm,
FPuracvccus. Pedomicrobium,
Prustheeomicrobium, Stellg,
Rhizabwem, Xanthobacter,
Zymumutios
Bera-nisane
Achramobacter, Alculigenes, Nitrusoooocus, Rhodocyclua
Chromubacterium, C Nutrosolobus,
Dyrrxia, Leptothrix, Methylobacter, | Nitrogoapera,
Mrthylococcus, Methyinmonas, Thiobacilius”
Methyloainus, Newseria, Simonaiella,
Vitrrone e
I'amma-nitenar
Acinetobacter, Alteromonas, Beggioiva, Amorbobacter,
Azmtobactor, Azvmonas, Citrubacter. | Thwmicruspira, |Chromativm,
Delega, Enterobacter. Escherichia, Thivthrix Ectothiorhodoapira,
Erwinia, Halomonas, Klebslella, Lamprocystia,
Legivnellu, Leucothrix, Lysubacter, Thivcapsn,
Muruxella, Oceanospirillum, Thiodiction,
Photobacterium, Proteus, Thiospirilium
Pacudumonas, Salmonclla, Serratua,
Vibrio, Xanthomonax
Jdeawta-nlciac
Hdetlovibnn, Chond romyees, Desulfobacter,
Cyxtobater, Myxocnecus, Desulfobuibue,
Priuvbacter, Surungium, Stigmatella | Desulfococcus,
Desulfonema,
Desulfocibino,
Dienulfuromonas

Piani suan uporo pody noTpansoTe y PRHI NLUEAECH
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TNoplsaaaas GlaorereTunol cTPYKTYpYU Gakrepiit 3 Tpagu-
1iftHoio theyoTHNOBOK cHeTeMATHROIO (OC0BAMED rpyna 11) siApazy
TOKBBYE SHENHI BAMIFHOCTL. lHWUA KEPTHES CUOCTEpirseTRECH iR
apxefiaxrepii, kiacahixauis AKUX 3 CAMOIO NOUBTKY GASYBAZACH
ma areaisl 168 pPHK. @imoreneruuns cTpykrypa apxcBaxiepii
OLAKOM YaromKyernen 3 (heHoTHNOR0K Kisenpikauicn (puc. 7.4).

Methanob, ium, Methanobrevid v ’
Methanothermus
Methonococcus -I
Meth d Meth ooiam,
Methanosplrilium
Methanosarcing, Methanothix _!

s '

Halacoeens, Holobacterium,
Natronococcus, Natronobactertum
Thermopiaema ————

Sulfelobus, Pyrodictium, Degulfurococcus,
Thermoproteus, Thermophilum, Thermococeus

| I 1 | | | | [ ! |
1 ¥4 3 4 & & 7 & & o
S,
Puc. 74, [den pama thapm Ml enomonii

o uapeTel aprebarTepiit

B ocranunony, Tpetnony, Buanusi kumry “Prokaryotes” (1999 p.)
Ha BlIMIHY Bl nonepeanin (1986 i 1992 PP} HABENEHO KABCHGD K-
14150 GexTepiit 3 ypEXYEAREAM (iLIOreHeTHY MO0 aHaniazy. Husl icaye
EIEKTPOHEA BEPCIA el kMMM, AXa NocTifino OHOBMKETLEA, A KOMEL
HOTHPL POKM MIIABETHLCA NepernsLy Ta peelsii. Mam ang komuoi
TPynH BarTepill BRAsan0 1 nbKieTE TakcoRiE Pi9HOro paHry as Tpe-
TIM BHIBHUAM KHUTYH “Prokaryotes™,

Archaea
O6'eanye Tpu nopsaxu (Thermoproteales, Sulfolobales. Thermo.
coccales), onsy ponmny {Hslobacteriaceae), ana ponu (Archaeoglobus
I Thermoplasma), metanoresusi Gaxrepil (Taxcod wernaHaYenrOrO pairy).

75, Cyuachi wanpasn & cucramainu. 5

Bacteria

1. Binnin A. Firmicutes mierurs s oofi IeB'ATs ponue (Strepto-
mycetacene, Pseudonocardiaceae, Frankigcese, Thermomonospora-
ceae, Streptosporangiaceae, Nocardiaceae, Cellulomonadacese,
Dermatophilacese, Heliobacteriaceac), 87 POAIB, B TAKOH TAKCOEK
HEBUIHAYEMOro paury (Lactobacillus, Carnobacterium, axaepobai
TPEMIIDIHTHEHL KOKK).

2. Binnin B. Cyanobscteria — ogup nopasox (Prochlorales).

3. Bianui C. Proteobacteris — cimg pomik (Enterobacteriacese,
Vibrionaceae, Psetdomonacese, Azotobacteriacese, Halomonada-
cese, Chromatiaceae, Ecwthiorhodospiracene). 78 pogis, a Taxom
TAKCOHM HeBdanAvenoro paury (Rhizobia; Moraxella: M yxobacteria;
GaxTepil, O OKHCHIOIOTE MADILHEIL; JETOTPOd K] BaxTepil, o okic-
HIOIOTh BMOHIH; He3BUYHO BHERYTI BaxTepii; rpaMucraTHs] Meag-
DiibEL CyNb@ETOB IRORMOBENEY] BakTepii),

4. CoipoxeTu — YoTHpH pomm (Spirochaeta, Treponeins, Borre-
lia, Leptospira).

5. Chlorobiacese — nopsinos Cytophagales, ponusy Chlorchia-
cege, tiM pogis.

6. Xnamiati — pig Chlamydia.

7. [lnarTominers i coopi puest Gaxrepil — nopagox Plantomy-
cetales 1 woTHPH pogm.

8. Popuua Deinococescene, pia Thermus, & TAKOMK enopiguesi
MiKpoOpra=siamu,

8. Chioroflexacese i cnopinnesi Baxrepii — poames Chicro-
flexaceae i woTHpH po.

10. Pix Verrucomicrobium.

11. Mopspox Thermotogales.

Yacrusa Taxcodie GlioreHeTHyHo He oxpecnens. [io Eux gane-
HATh BLabLicTs QOPM, U0 POCTYTE y cumbBioal 3 inwmmn oprais-
MEMU; TepMOQLTER] ArpobiL Bogiesi Baxrepil: mophanoriyEo pisai
GaxTepil, Al OKMCHIVIOT CIPKY; BeANED COLpOXeTH-CHMBIoNTH; Opia-
Higmu, noaifiei no Mikonnasm (naroreswi gag pocaun); 12 poaie
BaxTepii (y Tomy wuen Zooglea, Leptotrichia, Gallionella, Caulococ-
cusd, Kuznezovia, Siderocapsa, Fusobecterium) i nessd truri.

Topisuamsue oninka wiacudixauii Gaxrepiil YDAXVBARHAM
inoreneTirisoro niaxkozny, nasenexol y kayai “Prokaryotes” (1999 p.),
i devoTunosoi kracHdikanii y Buarauunky Gaktepiit Bepri-9
AEMOHCTPYE CYTTER BIAMIHHOOTI MiX BMME.

Calg 3838aunTH, WO HHEI FOTYEThCR fecaTe BxaanEs Bergey's
Manual of Systematic Bacteriology, & sixomy SvaoyTs Binofpameni
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OCTEHHI BAOCKOHANEHHA ¥ BaKTepionoril it TexcoMomii, Hose sunps.
HS OIHONO 3 HAHABTOPUTETHIILHX KepiBanuTs 3 bak replansHol TAKCO-
HOM11 NOBHICTIO PeOPraHiaosalo 3 ypeRXysauuaM (inorereTHunoi
waacHixanii Gaxrepist. ¥ nopissagri 3 nonepeariv euaasnam Ber-
gey's Manual of Systematic Bacteriology, onybnixosanum y 1884 p_,
1@ BRABHMA POSLIKPEHE 58 PEXYROK onuey nonan 2200 wosux euais
1 390 mosnx ponis, Necare buaannus Bergey's Manusal of Systematic
Bacteriology matume n7srs ToMis, TTepLmit 10M NPHCBAYEHD BpXE- T
pororpodmum BaKTepiam, Opyruil — rpaAMECTATHBHUM BakTepinm
(The Protechacteria), tperi#f — rpaMmoanTiensmM BaxTepiam ia
EnsekuM emictom L y IHE, weteeprail — rpaMhosuTibHing
BarTepisnm ia sucoxnm smictom Il y ITHE, n'sruf — maautomine-
18M, cHipoxeraM, fysofiaxrepiay T8 iu.

Kowvponesl aenutamms ge poaginy 7

1. Axi nigxoan IHHOPHCTORYIOTHCR AJH Kascnduhanii Sakrepti?

2. CynynEiCTh AKIX 0JHAK TIOKJIAIRHD & GCHORY (eHUTHROBGT CHETEMATHIKNT

3. Hagnite nenoaike etorinosol chcroMnTRkE GosTepii.

4. 38 FHMMH OIHAKAME MCMWA OLIHATH CTVIIHL repeTstnsol cnoploweioeri
GuxTepin?

5.V voMy NOmanee €y Th METOLY NOSIMEPISHCT NANLIUTOI0l peBKiii?

§, NofiTe suananenna engy y axrepid,

7. Yun slapiswpeticn nen’ate munaegs Beanauinks Gaxrepilt Bepri nig
eepenmin sinane?

B, [lnftre xaparTepHCTIRY TRKCOHIB BRILONO PANTY IR AHO 3 A8nSTHM BIULH-
urm Kep Bepri 3 cacy GrrTepiit.

8. Hoanlrs sipmisnoeti spxebosreopiit sin eybacropist, He s TPYms flogi-
NaKreen aprefnkTepiil

10. Fixi ocolfmmBocTi npirmanesl MIOLasNAMT Qum sinplanmoten wio-
tassecst i Lpopnw Goxrepiit?

L1 Ha swi rpynu nogingories ax 17 Yomy as MILETH HATE-
Hiarie 00 GaxTepii?
12. Hre nosos y Ki TE: Bepn 3 cHoeTeMaTI Saxrepiil Jafima-

w7k GakTepll, mo PEROPHCTOBYICTRER B BloTexuonori] sx nponyieirys Giotorisme
SRTHEHHX CHOaYRT

13: Ha s rpymi 6yax nealneul Gextepii is oenos anwiioy 165 pPHK?

14. Hacwtrsxn ysromywrsca aani mnsniay 168 pPHK Gaxctepiii 1 ix (hapo-
THROBOW CHTTEMETHROOT

6. Yomy came sraaia 168 pPHK siscopucrosyersen mis GluorenetusEo
eHcTemATHIGH BarTepiit?

16. lolfive xupurTepscTREY Bl AANEA “Prokaryotes™.

8. TPUBM

8.1. 3ATANbHA XAPAKTEPMCTMKA TPUEIR

Tpubi — ue uucienua, nyske NOLIMPeHA CEOEPLAKA IPYTIA MeTepo-
TpothruX oprasismie, nosbaEtenux xropodiny. Hisi omicaxo TIOHAST
100 zuc. pisnux suzis rpubis. N'pubam npyravanui ness pHCY TBA-
PHEHOID TE POCARMHHEOIO OPragiaMis.

OznaKy, CULTEA] 3 POCTMEAMM: HAABMICTS KAITHERGT oTiHKuy T8
BAKYO118, JATCEHEHUY KIITHHENM COROM: pyxOMicTs OPOTOTLIRIME,
AKY £o6pe BUANO Hlh MIKPOCKONIOM; MEAARTEICTE HO AKTUREOCD nepe-
MIIMEAHA, BNikaakHuil (Bepxiskosiil) picT, xapaKTep MuBACHHA —
ancopbuiinmii, a6o ocmoTpodhuni (BoMOKTYBARNA), & He 300TPOPHMIT
(npoxcerysaHun), sk y reapus. Ha siamisy sinpocans y rpebis sesae
GOTOOMHTETHUHEX HIrMeRTIB, To0To Bouw € C-reteporpodamu,

OzHamH. COLIbEL 3 TRAPMUAMYS; MeTepoT POl i oGy a8 syr-
Jenem, BEAABHICTD MIKOrery (pesepeHoro cybeTpary iy}, HassHicrs
XITHHY B KIUITHHHMX CTIHKEX, YTBODEHNA T8 HNKOMMYCHAR COMOEITHL,
Oauaku, XApaKTepHi LA POC/IME, TRADHH i 1pubin, naRenent v mads 8.1

8.2, PO3BHTOK MIKONOTTi, NONOMEHHA
TPHBIB CEPEQ] MWBHMX OPTAHI3MIB

Mironaozia — sayks npo rpubu, ooue ia posainis Gotarixm,
eusuee mopionorito, disionorise, 6ioximiio, exanorio, reorpadin,
thinoresi rpubis, Ix pois y 0pUpoal T8 MUTTEALANBHOCT] AXGIEHEL

Mikonoris, k) lHm yayKy, CPOMLLIE CHOIBLRII, TPHBARNH
WNRX CTAHORMNEHERA T po3snTey, BUainaors worHpl nepiosn pos-
BHTKY Mixosaorii.

Hepuini nepiod — pocepemmsn XIX o1, [le Tar apaustii mopdo-
noriuvepi oNMcoBHE eTAMN, A8 AKOrO XepaKTepHEME € NOpLIl copo-
61 uaykopol Kiackdixanli rpubis. ¥ 1578 p. Gyao onyBaixosano
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188 8. TPHEW
Tatruyn 8.1
Oanaae. xuparTepHl AaA pocakH, Teapuy | rpilis
Oasany PocayEn Trapuii I'patin
Tamom
Poamip (% 10* Jla} 10002000 1002000 10-30
Mpougny DokTopin -d0 - 40 -10
1lxTonoris Ta yneTpa-
CTRYRTYRE
Kinuciers mep y K- Onse Op=e 860 GaraTo
THH]
Lsrroxities Crprsrenull o MiToloM He copraeuil
2 METOaoM
Knimwsna crinia € Hemae €
Tewrpunses saxyors | duoi merabosis- ¥ nponeci CTAPIHEA
HOT WKTHEHOCT]
Murafioniam

Cumrres Juanuy

Hepez giaMing-
niMeninony KKC-

enepri

YHepes r-aming
BAMAIHORY KHC-

Ty nOTY
Kingeanfl npogyxr Acnoapariy, ray- Ceuommnn
meTsfioniany B30Ty TOMIR
Banecwi syraesooH Kpoxmam Tnixoren Faivoreu, Tpe
FEIOIS, IYHPO-
CuRpTH
Crpyrerypil eyrnesons | Hemonooa, resi- Kimnn Ximn, xiTo3aH,
OETHIIOaE, K. Oemnonean, TaK-
THH MnH [(Mangn)
Cuutes Nensniny ¥ nepramx ¥ motEma KATTHEDX
HITHEAX
Dislosoria Ta THO
MMTTH
THA MATTH TpwkpinrenHit Blanaup Npnkpinassnii
Keipawrep smonenss | OUcMorpodauit | Boorpodum) Crenarpodeii
Tun ayT. 0 AnToTpodmn Cereporpoduiit
WHERERHN
Crocifi opepixansn Dorrorpoenit Kemurpoduisi

Ofyaee mnayw

nepunit aTnac cpubis (200 sugie). ¥ 1801 p. swituion v ceiT n8oTom-
HHi “Ornaa rpubis” (asTop — romnasacsxuit mikonor X.T. Tlepeoos),
y 1821 -1832 pp. — mayioss npans wBencsxoro Goranixe B M. Dpi-
ce “Cucrema rpubie™.

Hpyeuit nepiod — po kings XIX o1, Tonosunm H80pamoM Ls0-
TOTepioAy € BUBYEHERA DOIHUTKY (PUBHIXY Opramamiae, BOKPeMA ILHK-
nis ix pO3BATRY, socnifmenus QiTonaroreHuuX rpn6is.

Tpemiii nepind — wisens XIX-40-i pp. XX cr. Posusttos muro-
Noriusux Meropik y susdeni rpubis i EPOKE BIPOBAIKERHA BIC-
NEPHMEHTANLENX METONIB ¥ reseTu, (isipnorii, Bloxinil 18 exo-
norii rpr6is. OcHoRE] HAMPAMK: TRTONOriUHe BHEYCHER OHTOrEHE-
3y, AOCALDKEHHA §A3 POSBUTKY SOpE, CTATCBONO DPOLECY TE iH.

Hernsepmuit nepiod — a 40-x pp. XX er. Ocrosanil sanpsm
meoro nepiopy — hisionoro-Gloximiure BupucHun rpubie wa pisunx
piBEAx IX AOCIIIMEHER — MONCKYARPHOMY, KAITHEHOMY T8 CyO-
KJTHHHEOMY, OPrasisNeNsoMY, BCOOIETHBEOMY, BlOonesonoriunomy
18 poaspTok Bictrexuonorii rpubis,

Monoxents rpubis cepes uonpux oprasismin. Huei cepen Miko-
AOrB SErATLHOBHIHAHOK € KOHQeN A NPo icHYBEHEA I HTH LAPCTH
MBMX opragiamis, aanpononoesss y 1969 p. P. ¥Vitreiikepon.
3a yaenesEsmMM P. YiTTeilkeps, 488 NPHMITHBEMX DAROTEA — MpPO-
kaploTHuAnx opranisvie (Procaryota), sl XapaxtepnayoTees 8lg-
cyTRicTIO AAepao] MeMBPAHK AK OCROBHOI BLAMIHNHOI O3HAKM, TA HAK-
npocrinmx (Protista) opaokaiTuEgux Opragiomie, Akl MAWXTE AP0
3 AACPHOKID MEMODPAHOED T8 XEPEKTEPUSYIOTLCA 8ET0- TA FeTepoTpoth-
HMM THIIOM MBICHHH, € BUXIAHMMM (OPMEMM CBOMIOLIT | HHEMK-
HCHHA 8LACCOOeHMX TPROX KiaCiB GArATOKMTEHEME OPraHIaMiB —
pocaun (Plantae), Teapuu (Animalia) i rpubie (Fungi). Omue, srix-
HO 3 pielo KoHuenuiew, ;pully Mamme cmamyc oKpeMoeo yapemea
opeanivipzo ceimy, ¥ cHCremaTiiax, onyfnikoaaunx y 90-x pp.
XX c7. (JIJI. Xoykesopr, 1895 p.; J1. Maprenic ta K.B. lUlsapo,
1997 p.; T. Kasnaip-Cmir, 1998 p.}, rpubu Taxom siiisesi s Okpe-
Me mapcrso, Mixonory BBaXA0TL, IO BHSHARHA (AKTY HESEAEH:-
HocTi rpHGIB BLA LAPCTEA POC/IME i THRPHE € 0NN 3 BARBARCIIEL-
WHX JOCACHeHB BArankuol 6ionoril cepenynum T8 KMo XX cT.

8.3. BYOOBA rpPusia

Knituna rpuba (puc. §.0) cxnanaeTech 3 060n0HKH (KIITHYE-
ol cTiEk#), LHTONAEIMY 3 IMTONIRIMETHHHOWD memBpasoio, CHAO-
OA83MATHYHOW CITEOK (CALOMIBIMATHYEHM petnxynyMom), MiTo-
XOHIPLTMU, PUBOCOMAMH, BITIOUEHHAMM, BAKYOLIN T8 0pa (H #aep).
fnpo rpubis uitko sigocofinexe | oToYeHe remMbpatow.
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Fue. Bl Cxemu fiynoau rphb-
HOl RATTHIH:

1 — uoeper Toasawi (alimiso
coma); 2 — puboeoni; 3 — nown-
comi; § — enguiLaaMETHEaL el
Ka: § — wiToxouapiis 6 — ukTo-
nnasms; 7 — RAITUBHE CTiHKE:
# — mapo; § — maepua ofoaohka;
10 — WHTOMARIMETHHE MemMBnana

KalTnuie cTinKa rpi-
6ig micTuTe Gnuaexo 80—
90 "/ nonicAaxBPHUALE, 38" A3E-
Hux 3 Ginkamm, mniaamMy,
nonithoctaTaMA, mirvMesTa-
sapt, BOHB CKNANBETECH 3 KLIL-
KOX mApis (SUBHILIHLOrO T4
sAyTpiLAix, 860 neperxHol
TR BTOPHHHOL KJLTHHHOL CTIH-
kM), Maspuusi (ckenernl)} crpyxrypy (abo nepenHas crinka) CHJ‘IB-
[A1OTHCA 3 XKITHRY TA LeMOI03H. 30BHimEIR map (BTopuHEA crin-
x8), — AK NPABKAD, 3 LIOKAHIE 3 plaHAME TI‘J:I.IIBMH 3B:n:my ¥y pia-
HEx ToKcouis rpafie. Haopitiomn, Uemonodo-xiTHHOBHH KOMIEKE
NepesmKAE ¥ KITHEENK CTIHKAX BAraTsox Bnais -‘.mrmwi.ue;is,
UeMON0IHO-CINKEHOBHA — ¥ 0oMineTis, xhoanu—xirnuouulu -
VACAKHR BHAIE OOMIUETIB, KITHHO-TIIOKAHOBMH — ¥ XUTPRAIOMI-
ueris, scroMinerie, 6a3waio- Ta AeitTepomineTis. ¥ CHABAT KAiTHH-
1o cripos TpRGi B BUFBIEH] TEKOK TOMICAX AP AK, AK] m.icrm'n, o
KYPOHOBY KHCAOTY, & THKOM IETEPONONICEXADHAH, AKL MICTRTh
MAHOAY, TANAKTOSY, FIIOKOBY, ITHOKYPOHOEY KRCIOTY.

Jlomacomu — seaukyaapul Tinsus (Oynsbaorsu), Axl poami-
LYHTHCA Miz KN THHEOK CTIHKOM TA IWHTONAA3M ATHYHO MeMipa-
oo, Bugsnexi maitue y seix rpubie, GepyTes yHaCTs ¥ cuHTeSL Kl
THHHOL CTiHIL

HporonnacTk rpubie — cipepniui yTBOpeHH S KAITUHM, noaGan-
Jiewi RAITEHHOL 000N0BKE, Yy TaKsEL 10 ocMoTHuHoro woky. v saac-
Tusl meraboniumi NponecH T8 AEATHICTS 40 peredepanii. NMporonna-
CTH OACIKYIOTE LARXO0M JisNey KITHHEMX CTIHOK. [LIR usore BuKo-
pHETORYH TS hepmenTi 860 MIKPOODIARISNE, SKL COpHUREMOTL Niase,
B THKOM CIIOJIYHH, K1 NOPVILYIOTE CHHTes KIiTHHNO! cTinks, Hampek-
e, BHTHEOIOTHE TPHAcOdYILELE TDMIKINYE CHHTEY K THHEOL CTIH-

8.3, Eyucss rpwbe -

Koy XiTHU-BMICHMX rpubis. ArTuiorse HlctaTr 38’Raye crepos
/M LMTOTNASMATHIHOT MeMOPaNY 10 KAiTHHHO! Critm. Yreopes-
HA OPOTONNACTIE ¥y rpufis ax upn KynbTusyBadni, Tak i B npiponi
BHENEHO HEOCTATHED. Pinosipro, w0 soxo MAE SHAYSHMSA Y NBTOreHe-
Ol AXBOPHOBAHE, AKE CUPHYANFIOTLCH rpsiBams,

) Iiyromnasmariuum membpaus — SHANDrTYHA 3a Gy NDROIO MemE-
PBHIL POCAMHHOL, TEAPHHHOL T8 TporaploTHanol (TaK asaua YHiBep-
c?.n.u{.a "enemfrrr_apnn memfpana®), cenanseTien 3 DoaziitHOND mapy
JULLATE, AKEH MICTHTBCA Mid TOHERMM apamst Ginke. Binkoui
MOJCKYNH POIMUUVIOTHCH HE TiopKy HE noBepxHi Membpauy, 8 it
DPUHN3YIOTE 1 HACKPIas.,

. I__Lurolmaam KAITHHK — RENAE coB0I0 Pi3HOL B’ R3KOCTI Kono-
LaHe PLOKEe CRpelOBHLLLe, AKe MICTHTL KAITHHHL OPrEHEAN, BRIT0Y0H-
HA PEICPBEHX PEMOBH H DISHOL UPHPOLY T8 CHOTeMY LU ONARIMETH Y-
H1X MeMBpan. CHOTEeME LUTONARAMATHY KX membpan aaane coboxo
mr.-mﬂ. TAML, TpyGousH, encremu Gynnbamok, sxi OTOSYIOTH OKpeni
KTHEH] opradeny. Jlo memBpasupx crcren TPUBHOE KIATMMI Hane-
#¥re anApaT l'onwand — arperopaui Bynebamin 660 mncTHHIH
(mixTHocomn) ploEHX poamipis, ski PoamiutyioTees Glan Aneprol
membpasy, neperoponox ridis, komigii,

Erionaagmarsasust permnscyaym — PyxOMa cueTema MetTaboi-
TiB KAITHHR, SKE MICTHTRCA Gins UHTOMNBIMATHYIHOL MoMGDann
Té MITOXOHADPIN. YTEODIOETECH LINAXOM iHBACIHELLE HHTOnnasma-
THYHOL MeMBpar 860 B peayneraTi moaiay.

Bakyoui — nofpe sunrmi crpyserypss oKpyraot abo wenpassns-
HOT gloprar. B MHX KOBUEHTPYIOTHCR pedepsHi peuteMEM 860 ToE-
Crruai upomixHi MeTaboAiTH KriTHAK. Bpamawts, mo BaKyoal y 1al
THHI MOMCYTL NOXOAMTH Bil CHAOIISAMATIYHOTO peTHKYAYMY 860
anapata Doaspad.

Jliaocomu — kaiTnEHi Opravens, plasomasitii aa doproo Tl
LA, OTOCHL 0AMEApHOIe MeMOparor. Binwnyposyiorses sin anapars
Toabmsi 1y eurnani Gynsbawox poaMiniyioreen B nuromiasmi. Mic-
TATE (JepMenTH, AKXl POIKABARIOTL NOMIMERH, B TAKONK AZATH) BXVMY-
JIEOBATH TOKCHYMI ANR KITHEM OpoMidHi npanyivry MeTafioniany.

$ipo — 0To4CHE ABOIIAPOBNIN 3 NOPAMKE 0BOIOMKO0, HKA VTE0-
PHECTECR 30BHILUNLOIO TA BHYTPIINBOK AZEpPHAMN nesGpamamMm,
MICTHTE AApetiko, XpoMocoMit. Hapo mictuts JHK ly suenanl xpono-
com), AKa € uociem reserrayol iHdgopmauil kT,

Miroxouapii — enitconoaiGu cTpyrTypy, oroueni NBOLIAPO-
2O MeMOpAHOK, HOCTIHEO HepeMInyIOTECH N0 LETONNAIM], Mics
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TsTE BRYTpilEL yRIOrEwEa — ipucmu. € rescpaTopaMy cHeprii
(ATSD) y kriTssi, MIOTATE PAnOKHCHO-BITHOBHM X (hepMEBTIB. ¥ mito-
NOMAPIAK MICTMTBCA | MITOXOHAPIANLHA IOHE.

Pufocomn — uucnensi apibui Thabns, GepyTh YHACTE ¥ CHH-
Tesi fliKa.

Brmowestis. OCHOBEOI0 J80ACHOK PEHOBHMECIO Y rpubis € 2aikg-
zed, RKHI POIMILLEHMI Y BMINALL ApIGHMX TPAHYA M0 BCIl nuUTO-
nnaami. fonigocganu — MICTATEEH ¥ KOAOUIAOMY CTEH] y BAKYOD-
nEx. Ix pMicr y gniTvEi cragosnTs 10 22 % BmicTy BCLX Minepas-
sy xomnosenTie, Jlinidu T8 Muposi PeNOEUNU MICTATECH y Ki-
THHI ¥ EMPAAl KPallENbOK, HKl HASMBAIOTECA MINOCOMAILL.

Bezernamueane mine zpuba (marom) CKIBAAETECA 3 HETOK 36B-
Tomm GIMaLKO 5 MM — vigis (1ws, poag. 3, puc. 3.5). Tidu ne mators
nonePeuHUK Neperoponok (HepeTHHOK) y BMRUMX rpubis i poani-
neui TAXHME NepercpofikamMy (CENTAMH) HA KAITHHM ¥ BMIIMX rpu-
Bis. CykymmicTs ridia rpuBHON0 TANOME HE3MBAETECH MILELEM.

Lna nigenisnsunx rpubiB XapakTepHMM € Qumopdiiam — apaT-
sicTs rpulie 34ICHKEO BLL YMOB KyILTHBYBAH HA DOZBHBATHCA Y BUTVIH-
Al Apiscmxonoaibax KNiTHH 860 YTEOPIOBATH mineniit.

BaaioamineaER MigeniansHoro pocTy — e xnamizocmops,
TR, PHEOMOPdK, criepolil. anpecopll, raycropil, Klibust,

Xaaxidocnopu — KaiTsuy rigis 3 NOTOBLIEHO0 OOOAOHKOIO, AK]
MICTATS BRIFYEHHA #UDY T8 nuikoresy, 3 GLIsWINN qiaMeTpoM KaiTH-
M, Hix Alamerp ridu. ¥reopiooTeca AR (PparmedTy ridis (iarep-
KANAPHI), A8 Kimax rigis (TepMiHATBHLY, ¥ ROHLILAX. MonyTs dopmy-
BATHCH Y OPALECi CTEPIEER KyNBTYPH Mie/18 THIOBOTC CHIOPOY TBOPEHHA.

Craepoyii — cpoepiaua Arperagia cenToBauMx rithis y auraaal
ocobinuesx tin. Knitiau ridis 78 1x ob0N0EKK NOTONILYIOTRCR, YAC-
TO MenauiayoTECs, HAByBAIOTL TeMHoro 3abapenenns. [loTopieni
®KIiTHHM ridis posminyoTsea HA 30BHEIWELOMY wWapl cKIepoLin
HABKPYTH BLIBLI TOHKOCTIHBHX HespbaPEIeHIX KIITHE BHYTPILIHIX
wapis. Poamipyn crIepoiiis KOAHBAIOTECH B4 KIOEKOX MinimeTpie
10 piaBROX fecaTHiB CAHTHMETPIR ¥ neaxux rpubis. Byeators che-
puusoi abo Berpaenasecl Gopvi. Craeponil criixl go ail secnpu-
Arnuedx Quxropis. OnuMcaHo nes THOM YTHOPEHHMA cKAEpOLiE —
TepMiBANLEL (M8 Kisuax ridie) T8 iwTepranapui (B oxpemux Gpar-
MEETAX TOA0BHMX ridis),

Miyenioapii mawi — nimifido arperoBaHl ridu BLl Kinbkkox
ridiis [0 TAMKIE AlaMeTPOM KiNEKa CAMTEMETDIE. BoHE HHHHKAIOTE
i3 BereTATUREOrD Miyenin YACTIlLe B NPMPOIMEX YMOBEX, Hi ODM
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Kyaptusyeanyi. Bracrusi Gasnmianseum rpuam. Biasw crasguo
EYperoBani rigit (MEOMWHHO ATPEIOBAKT) BESMBAIOTLER pusomMopda-
au. Minesiansui TR T8 praomopdy safeaneyyors HoluMpes s pe-
Ba y cyBoTpari, nepenileEHA N0 TUPAX NOMMEHAX PEYOBME 10 MiCLLR
YTBOPEUHR I0A0BMX TLA, BIMKMBAHEA B HECHPUATIMEHX YMOBAX.

Anpecopilt i zayemopiic — posranyxesss Minenio sa Horo
®IEW), MO POCTE-

B.4. PO3MHOMEHHA TPUBIB

Penpony«THEHMMK 0pradaMe rpubis € enopu. Cnopy Gyeaots
pyxomMumMe (IL1aHOCOOPH, 300CTIOPH) TA HePyxOMMME (A0nasccnopR).

Ona rpubis xapakTepsi TEKI coocoby POSMECIKEHER: BECETA-
TuBHe, fescTaTEBE TA CTATEBE,

Bererarupre poamuoxenns. lle — diparmestaila ridis, Ix
GPVEBKYBEHEN, 8 TEHOM YTBOPEeEHE KIBMIigocnop {BOHM MORYTH
NpopocTATH).

bBescrarese poaMuaomkennn. Opragy GeacTETEBOID POIMEOMER-
aA {cnopy) Bypaors ea0resHUMME T8 eRacreHEHMHK. ERIorenni yTao-
pPrRTECH Beepensul ccobnranx sMicTaaM (CnOpERETiing 1 HASNBa-
wrthca cnopami (cnopanziocnopamu). Exaorenul yTBOPIOKTEEA BA
kiniax oudepenyifioraEnk BLapocTris rigis (wonidichocyis) | BRIN-
BRIOTHCH KoMidiamu (konifiocnopanu) (aus. posa. 3, puc. 3.4).

Konidianene cnopoxouieua (pOMHOMKEREA 38 A0TIOMOTOX
®OHIQiH) BABCTHHE NePEBAXHO gelirepomineTan.

Cratene posmaomenun. CtaTese posMaOeHHER Ipubie 3ALHC-
HIOETHCS, AK 1 IHILINX cyREpIoT, 3NUTTAM ABox Ajiep. ¥ nponeci cra-
TEROrO POIMHOMKEHMA MOMNHA BHALTMTY TPH Gaan. epi 38 Bee 8in-
GYBHETLCA NACZIMOZENIR — 3’ EOHAHHA LBOX nporornacrie. Kairn-
A, AKE BHEMKIS B PeayJIbTATI MLOID MPOUECY, MICTHTE IBE AIDA.
Ils napa npep (Fuxepion) ne oboB"AAKOBO BMHBAETRCA Einpasy .
I1ig uac HACTYTHKEX OONLAIE KITITHHH MOMYTh JANHILATHES B uapio-
TuuHil esi. [za saps OpR QLOMY NOALIAKTHCH ORHOVACHO (cop=a-
skesuft noain). Tissxy missime, YECTo TLTBHE DIC/AA YTBOPEHHA
mnopoBoro Tina, Blabysaerses snuTTa 060X ramrolaEnx Agep (Lpy-
ra (hAIA CTATEBOID POIMEOMEHHA — xapiozemiz) 3 yTEOPeHEAM
nErLoiaRore Aape auroty. Tpers hasa — medod, abo penyruinanf
nonij, 38 AKOr0 KIJBKICTH XPOMOCOM SMEHIIYETECA 10 BHXLIHOTO
(ramnolasoro). Tpu eassaui Qa3M (nnasmoramis, KepioraMin Ta

13 4-202



194 B. TPMEM

meitod) y nesierx rpubis einOYBEIOThCA BeInoTepe AL ORES 38 O/IHO,
B IHLIHX e — HE PIFHMK CTEAIAX POIBHTKY rpuba.

OprayaMi CTETEEOR0 POIMHOEHHA Y rpHbiB € ChopH [DOI:::[ID—
pu y coMileTis, aurocnopl ¥ AUCOMLIETIB, BCKOCIOPK Y BCHOMiLEe-
rig i Baswaiocnopy y Gasmaiomineris).

Pan8 CTATEBOTO POAMEODKEHHA OUMHAETLCHA 3 YTHODERYS CTa-
TeEHX KTITHE — 20MEM, AKL YTROPKIOTECH B OCODIRENX mMOpo.Toriy-
10 ARGEPCKLIHOUBAHMX KIITHHEAX — ZOMENAHZIRX. Armo rameTs,
¥ TIOXOEATH BLI ¥O0BinoT T8 sdrou0] BaThK BCLKNK KIITHH, MOPHO-
MOTI4HO He POSPLaBfnTECH, BOHK HASHBAIOTECA fdogamemanu,
Ia0ramMeTH xaApAKTEpE] AR antoMineTie, Y 0omineTis ramMeTs mopho-
norivmo piani: omosivi ramerarrii (i sipnosiako rEMeTH) HEarsa-
WThGA @Hm epU@ iR MU, B KIHOW — 0020 HIAM 4. FIKIUIO 4ON0-
gitl TH JIHOY) TAMETANCIT YTHOPIOIOTLCH HE DOHOMY 1 TOMY CAMOMY
SErETATHHHOMY TR, AKE Po3ERBAJIOCH 3 onuiel cnopy, TO MOBE Hie
[po zomomaniumi (2epaagpodumni) rpubu. ¥ zemepomaniiiux
rpubi B TRAOMI POSDIGHAIOTBCA CTATEBO: HECYTS ab0 rinery wonosi,
ab0 TLibky MiBOYI cTETes] OPranm, .

Oocnopt YTBOPIIOTECA BHACNIAOK INHTTA MOPAIOOrI2HO pia-
HM% #IFOUO0i FEMETH OUTONIA T8 Yoo BiHol aHTeprIin (Dpouec Hadk-
BEETHCA [ETEPOTAMIN), JUZOCAOPU — MOPPOJIOTINHO OAHBKOBEX
sinouol T8 woNOEivol rameT {Npouet HBIUBAETLES iaoramin).

BiaMisHO0O DHEOK CTATESON0 MPOIECY ¥ HEMYKX rpubie € 1e,
140 B PEsy/IBTAT] BAILTIAHEHER YTBOPIOETLEA JUZGMA, AKA ABIAE COBOI0
cnopy vy eraui enokow. Tinexy nia uac NpopoCTAHHA TaKol cnopu
pinfyeseTsen penyeuilteni nonia (Meio03), 38 AKOrC BLIHOBIIETS-
oA remplaiani Babip XpomMocoM y Bapl.

Ha puc. 8.2 norassso nponec Gescrareeorc (38 QonomMorow
KOHLJI) T CTATEBOND POAMHOMEHEA ¥ BRILMx IpHbis — ackomine-
Tig. 38 CTATEBOIO POSMHUMKCHHA HE Milenil yreopiowTecs rametant i 2,
AKL CKABRAIOTECS 3 armepudia (mictuts “+7-naps, vOnOBiuE CTATE-
Be gniTiHA) TA ackozoria (MictHTes ¥~ -Aapa, MiHOYB CTETEBA Kill-
TiHR). B acxorosii Anpe 3" HYIOTLCH NCNSPHD, QJE ME 3IMBHKTS-
cA. I3 sanainueHOro SCHOTOHIR YyTBOPIOTLER @ekoZeHHl deordeprl
Zighu 3, & NEp RACp NLUEIOTECH MITO3Y, 38 AKOPO periiiEyEOTHCA
Hosl oapul xpoMocomy. lanl B kivysrax eckoreduMx vidis 4 sin-
OYREETHCA KAPIOTEMLA, NIC/IA 90ro AMICIAHL AAPE HLATAKTHCR MeHo-
ay. B pesynerari yTeopiioTscA BiciM CAILIDI AKX AIEp, Rl POJEN-
BAKTLCA B ACHOCTIOPH 1 POSMILLYIOTBeA B acKy 4. OaHOMACHD ACKH,
BmiLIeH] B Minenia i riQH, NePCeTROPIIOTECA B ACKOKAPIL 5. ACKD-

B 4. Poysecwerss rpsfn

Ackorasii
Aarrepunii F]
Kouiniogop » —_— Ack
/ if
d

135

Beacrarenufl
TR Craresi
Te Mienia Titer =
o P Y BHTOK
e Hﬁf / woangex ackls
oBH 5
% LRI "‘. -— Acxorapn
TpopocTansa Okpesitil soke 3 [T ATHME SCKAMH
wouiakH
Puc. B.L. P rpwlin A peeles

KEPH POSNANAETLCH HA OKPEMI BCKH, AKI MICTETH BiCiM AcMOCNOp.
AckocmiopH DpopoeTanTh, YTEOPIOKMH HOBMIL minenin,

CraTesuit nponec y Gaguaiomineris {puc. 8.3) xapasTepuii
THM, 10 CNOYBTKY YTBOPOETLEN AMKAPLOE {MoskauBl BapinuTy yTBO-
peHEA: GAMTTAM ABOX MBOJIDIIHMX BEIETATHMEANN KJATHH; HOALIOM
Aapa b oaBik kmiTHei). Jeat kuituss, acd MictaTs iukapion, poa-
POCTAIOTECA ¥ CrAsARUI AukapiodiTani Minenlil, 3 axoro yreopo-
OTRCA NNoAoel Ting, Besudil yre0OpiowoTeCA Ha MN0A0BKK Tinax a6o
3 Minenifo. 3 IX YTEOpeHHAM BIAGYBRETECA KAPIOTAMIN OMKADIOHA
(anuTTs Agep i peayruiftumit noain, wakiyacTive va 4oTMpU sapa),
NAWYHM MOMATOK ANIA YTROPEHHA HOTHPEOox Gaamaiit, 3 skMX yTeopio-
wrscs Gaangiccnopy. popocTarcyl HA3MIIOCHIOPH Y THOPKOTS TATI
molAHui Minenid 3 OIHOANEPHNX KIiTHH, AKi 3HOBY YTEOPIOTL
mukapiox 1 disay aueapiodpiTHoro minenmio (oue. puc. 83). Oxe,

Pue. 8.3 Unewn poansricy
Gaanaiansuoro rpada:

! — fGpaumiocnops: 2 —
remnoigani minenid; § —
nuxaplodiTaei Miveaii; 4 —
niofjone TLI0 3 ARKapiodqT-
AO0 HIeRIK; § [E R AT
3 GranniocnopemMy
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Bi gMIHHOK) PHCOIC CTRTERO0 NPOLECY ¥ Gam?niomn?'ri.s € naanui(‘.'i_'l.
chasu murapicdiTHOTO winenix, AKa € CBOEPIIHNM am_xu.nenuam Bin
TWOOBOre AMIAOLAROCG Miuenit. IIpw oMy BaauAlocopK yTBo-
PIOIOTBCS EKIOTEHHO, HE wijpocTKax Basmuail.

8.5. CHCTEMATHKA TPHBIB

T'putn of"€AHAHO B TAK] TAKCOHM: BLILALY, KJIAC (ni_ux_nap). nopa-
ok (MiZnopRAOK), PONMER, P, BUA, Y MEMAX BHAY — PI3HOBHE,
dopma (paca) s6o TN (AxLO BiH piaomuit). [Ina xnacy xapakTcpHe
sarinvuensn -cotes (Zygomycetes), nopAnKy — -ales {Mueonla.tes).
panmHy — -BCeae (Mucoraceae). Hasey suay n]:inao.uﬂrb ay Gikap-
HOMO HOMEHKASTYPO0 — Fusarium meniliforme, planosyay — 38 TDH-
gomipassHolo — Fusarium moniliforme var. lactis.

Briauo 3 KnacKHikanicn rpMbis, pospolineson y 70"_‘_“_“ mOMAT-
xy 80-x pp. XX cr1., rpuby (Fungi) noalrAoTs Hit Ls8 BLAALIH: !

1. Cnuaseti, abo mixcominern (Myxomycota), BereTaTHBEE Ti10
s¥x ABJAE FONy ITAGMOBY MACY 3 YMCeNEHMME RApAMY 860 iTe-
UM cKynuenssam smeb. ) )

I1. Crpasseui (Eumycota), seretarusue Ti10 GIJII:HID.CTI. AKUX
MEE BMEAAL DepeIieTehis Titis. WO yTBOPIOTE minentit. Bouw
NOALNAOTHES HA CiM KIacie:

1. Chyiridiomycetes (xuTpuaiesi rpubu) — Mipemnii Bi,.u.cy'{'-
uiit 8o cAabKo poIBMEYTHIE, A0OCHOPH TA TAMETH ONHOMKTYTHICOB,
pyxomi. € cTaTesmit Opouec.

2. Oomyteles (oomiuers) — mineniit nobpe posBMRYTHI, TK
npasrio, MeeelTTOBRENRE, 300CnOpH 3 aBoma Jkryrukamy. € crate-
BHE Npoiec.

3. Zygomycetes (auromineTs) — mineniit nobpe possruyrui,
sk opaeuio, 6es neperopofor. Bescrarese POSMHOMCHEA HEPYXO-
MUMM COOpANTIOCOOPAMM, pioKo — woHiAiAMY. € cTaTeBRMi Npouec.

4. Trichomyceles (TpuxominetTH) — mineniit y BinsimocTl Hepea-
rRAVIKEEN, B 060M0EKAX MICTUTECH 11enE01038, BeacTareBe poamuo-
eNHA cnopaEriccnopem. € craresnit npoyec. Mellkaril KHINOK
BOOHMX YH BAGEMHMX YIEHMCTOMOIHX.

5. Ascomycetes (ackomineTn) — y nepesaicuol GinbiroeTi Mine-
ni# nofipe posBMEY THHA, cenTorakMil. Be3rTATEBE POSMHOIKEHHA KOHL-

miamu. € craTesnil npouec,
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6. Basidiomycetes (6asugiominern) — minenifl sobpe posss-

HYTHIE, cenToBEHME. € CTATeBMI! Nporee. Ba CTATEBOTO POIMHOMEH-

KA YTBODKIOTSECH Gasnmil, se sxux BHHHKEI0TE Gasmaiocoopy.

7. Deuteromycetes (Fungi imperfecti) — pefireposminers
{senockoHani rpuby) — Mivenii nobipe posauiyTHi, BeacraTese poa-
MHEOKEHHA KoRigismu. CTaresoro NPOLecy Hemae.

Ha ganumu, HaseIeHIMH y mnpyuruky KO.T. Muaropa [11], rpss-
G BaenaTs L0 TPe0x Bintiniz: Myxomyeota, Heterocontae, Eumycota,
Fonac Oomycetes sxoauTs o Bianiny Heterocontae, a einain Bumycola
CHNBARETECA 3 wecTy Kaecis (Chytridiomycetes, Trichomyeetes, Zygo-
mycetes, Ascomycetes, Basidiomyeotes, Deuteromycetes).

3anexHo Big THNY Mineniw IPUBH DoALNAITECH Ha MEMol —
¢}KDJ¢IHEMH (X8PRKTEDHAVIOTECA HARBHICTIO HECENTOBA BOID Mine-
S, HAMEHWATE XHTPULIoMIeTs, comineTy, SMrOMIIeTH) T8 BRI —
eyMiyemu (Maw0Te cenToRauMi Minenid, HEJTEIKATh BCKOMiLeTy,
Gaomaiominery, geiiTepominers).

Mixpocromuni mineniansui puby (MikpomineTd, nricussi
rpHOM) 1 Apisow], Al BukaukaoTs intepec ana BloTexsonoriii BHKRG-
PHCTOBYHOTECA B IpOMHCAoBoCT], METeKaTL B OCHOBHOMY AC KIACIE
ackomineris i peitrepoMinetis. [Ipudomy Barato npeacrasEuxia
jiefiTepoMIineTIE OAHOYACHO HANEIATE | 40 IHIHX Knacie rpubis.
Tak, rpuby acnepring (pig Aspergillus) Ta nesivmnm (pig Penicillium)
HNACKH(NKOBAK] AK NPEACTABHUKY Kaacy ACKOMineTis, TEK 1 wiacy
nesrepominetis. Jlo geftrepomiyerie HRNEIKATE TAKO rpubu ponis
Botrytis, Trichoderma, Fusarium, Stachybotrys, Dendrodochium,
Cladosporium, Alternaria.

¥ wnac: Zygomycetes (nopanox Mucorales) posmimeni rprbu
poaie Mucor i Riizopus, AKi € nponyueETEME opragitamx Kucor.
Ho auromineris manesurs raxox Blacheslea trispora — HPOLYOeHT
B-wapornpay.

8.6. NPOBNEMK CYYACHOT CUCTEMATHKH
TPUBIB

Cyuacuiii encrematnui rpubis npuramans 18l ocobAnBocTL.
Mo-neptue, BURKOPMCTANRA MONCKYIAPHUX MeTonie ZOCTLDKeRES,
B Pe3yNuTATI YOro BLADYBRETEC A ANHTTH CUCTEMATHKY Tpibis 2 Monp-
rynapuoe Bionorierw. INogiGee sxe DPAKTIYHO 3AifcHCHE B CMCTe-
maruil Bipycis i npokepior. [lo-opyre, nomitse nesse noxeaBicH-
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B TOIO, 110 MOFKHA HAIBATH “eucTeMoTEOpYIcTIO". B8 ocTaMHL mm:
8 poKiB o1y DI KOBABO PAA HOBHX cm:-ri_m aboix OHOBJIEHMX BApiAK-
Tis Ax rpHOLE TA EYKAPIOT, TAK 1 OpraHi4uoro CBiTY B LIIOMY.

BHKOpHCTAEHA METORLB MOJIeK YA PHOL H100111 TE FeHETHYENX
MeTonis (PEsyNBTATH CMEBEHYBAHHA TIHK i PHK, soxpema KoHcep-
earneroi 186 pPHIS, metoais pecTPRKLIHOIG AHATIY, eNeKTPOhOpE-
ay waiTusHux Ginkis T8 iH,) HOCTRRIIE (LA CYMHIB ICHYIOUY KOHUE-
i Opo egRicTs LAPCTEE rpubis. ¥ pedynbTAETI TAKCOHM BHILOCO PAK-
ry, AK1 BXOQAIL A0 LAPCTRA rpuGiB, v HOBAX CHETEMAX Eyt.m! ﬂB‘De.Be-
el B il naperea. Tax, UapeTBO rpufiB AOHMHY B MIKCOMILETH
i mesiKl HpeACTABHIKK eyMILeTis {ocomitery, rigoxaTpraies rputu).
Bmmerxo 20 Tic, BRALS OPragiaMie, K] paille HASHBATHCH rpuba-
MI, BHABAIMCE BIEH ABOLAPCTEEEUMH, TobTo TAKKMMK, AKi planal cOoe-
wianicTst BLIHOCKN OJHOYACHO JI0 LAPCTRA rpubiE, XPOMICTIE, TIPO-
THeris (nporoxTHeTiR) 860 TRApuH. Biabime Toro, icHye MipKVBAHHS,
mo rpybu Binnin GAuaski TEAPUEAM, Hi¥C POCJMEAM,

¥ cHeTemi OpraHiNHOTO cBiTY, SENPONOHOBAMIY JI. Maprenic
i K.B. IlIpap (1997 p.), $IKA € HAINONYAAPHI IO CePE AMEPHKAE-
CLKI BueHMKx, 3 LapcTsa rpufie BYyyen] mikcomilery, oomMiLeTH
7o xurTprAiesi rpubi, AKi nepeBegetl B LAPCTEO Protoctista (maa. §-2).

Tatauyn B2
Poaramysaman rpibin 28 cheremamn XoyKcBOpTA (1995 p)
T8 Maprenic—Idaapx (1997 p.)

Tspereo | Binnin TIpeacTasHmE K
CseTesan XoyucBopTa

Protozoa My xomycota Cmancti

Chromista Oarmycots OomineTi

Fungi Ascomycota AcHoMineTR
Basidiomyrats BasmpioMineTn
{hitridiomyceta XuTpMIioNineTn
Zygomycota SHromMiLETH, TPHEOMILETH
“Mitotic fungi” JefirepomitteTs

Cucrema Maprenic—linapa

Protoctista Myxomycots Comauci
Oomyenta OrmineTH
Chitridiomycota HuTpiuoMilleTH

Fungi Ascomycota AcKoMineTn
Deuteromycota Heftrepomiueta
Mycophyveophyta JmaitunEs
Basidiomyeota BaangiomineTa
Zygomycots SHPOMIUETH, TPHXOMINETH
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Ha Opapax caMOCTIHOrG TAKCOUA B LAPCTED rpubin BReseno Bigala
Mycophycophyta (mamaiuuks). ¥ 106 e yac ovesuasom nomsn-
KO .e BMBHEHHIT fIK TAKCOHA BULIOCD PRAHTY BLoginy Deuteromycota,
HEHH, 38 CYHACHHMM JaHMMI, HE E E€IHHMM,

y cuc'.rcm.i T. Kapanip-Cwvira (1998 p.) apononyersen nogin
OprasivHOr CEITY HA WICT NAPCTE, 3 SIKUX 0 ATH CTAROBAATH EYHA-
piory (Animalia, Protozoa, Fungi, Chromista, Plantae) i ogue —
upnuapiorn {Bacteria). Hatipaansanpritnux OepeTEOpRHE Y L
CHETEMI 3A3HAJ0 UEPCTBO TpMbiB, ke noninewo Ha Apa OiAnAPCTRA
(Eomycota va Neomyeota), yornpy igrinu (Archemycota, Micro-
sporida, Ascomycota, Basidiomycota) 7a 20 aacis (mati. 8.3).
3 uapcTsa rpubis BUBEIEHO MIKCOMIOETY, OOMINETH T8 TithoXuTpR AL
eni rpuli, BORK BlIMecer] no napersa Protozoa ra Chromista. Byaw-
Kum micnem wnacupixanii T, Kasanip-Cmits e citereMaritsa 6asmio-
miLeris 78 ScKOMineTis, fAKa He BPEXORYE faHl aHanisy 188 pFHE,

Tatauus 8.3
Cuevema rpabis Kasasip-Cmiza (1898 p.)
Hapereo Muaperec Binzia Npepcrasrnrn
Fungi Eomycota Archemycota KHTRHAICMIDETH
AuronileTH
TpuxomineTs
Microsporids Minpocnoponsse
Meomveota Ascomycota Acxomivern
Kanc Plectomycetes —
mefTepoMilETH
Baaidi cotn Brasmiomiterit

HaimpryMedtosaHimow #uel e cucrema rpubie [I.JL Xoyec-
BOpra, onyinikosasa 8 MikonoriaHoMy CAOBHHKY (BOCEME BRUTAH-
Ha)y 1995 p. Ba wieto knacudikanicko MIKCOMILETH BiAMeceni g0 nap-
erea Protozoa, oominery 7a rioxurpualesi rpubn — 0o napc1sa
Chromista. Lapcreo rprbis (Fungl) npepcrasaese n ATHMA Bigi-
namu: Ascomycota, Basidiomycota, Chitridiomyeota, Zygomycota,
“Mitotic fungi” (ane. mada. §.2), Do sigainy “Mitotic fungi”, axnii
He MBE CEMOCTIHOMD TAKCOMOMIMHOrD 3HAYEHHAA 1 HAMEEYBAHEAS,
BlaneceHi peifrepoMineTd.

Ba DaHRAME MOJeKyAApHO-GlonorivEmny i reHeTHYHER Q0Caa-
3KCHE, HenoekoH rpsfs (Deuteromyecetes) He € caMOCTIEHOK Tak-
cosoMiunon rpyno. Humi aGo erpauena craTesa cralis, 800 BOHI
€ auamopdamy inmmnx rpyn rpubis (paiiiMosiprite Kaacie Ascomy-



200 B. TPHBEH

cetes ta Basidiomycetes). ¥ aB"AaKy 8 oEM JeliTepoMileTH IORMK-
Ai GyTH poamitnesi y BLONOBLIBMX Kxnacax rpubis.

8.7. BIONOr4YHO AKTHBHI PEHOBHHH TPHEIB

Bionorivto axTHEH] PeOBHEN rPUBRONe DOXYLKEHH A — nedep-
MEHETH, SHTHEIOTHKM, Noxicaxapuan, TOKCHHH, CTHMYNATOPH POCTY
pocii i ivaminy (madr. 8.4). Oxnl 3 uax pedoByy SLABLICK) 417 MEH-
rieto MipoIo nos'A3EHI 3 KIITUHHUMI CTPYKTYPaMI, il — y auay-
HUX KUTLKOCTAX BMALIAKTLCA ¥ KYIBTYPiLIbHY plaxey. Bararo ski
fignorigHo AKTHBHL peUoEMHY PPROHOrO HOXOMMEHHA BHKODUCTOBY-
JOTECA B IPOMHCAOBOCTE, MEMHOMEL, CLABCHEOMY TOCTOARPCTE .

B.7. Bionoriwin axnes peiortn reiim

Bamiksenin mats. 54
N Biosoriann RRTREES
= peucmuHn fpazynents
ToxcHBK
15 |Craxiborpuoroncsnn | Stochybotrys alternans
16| Oengpononiss Dendrodochium torictm
17 |Crinpodryasplorokenun | Fusarium sperotrichtelia

Talauya 84
Bipaormno axTussl pesomian rpwbls
Bionoriuno axTasin oIy
N PEYDBHHA i HE
DepmeHTH
1 |a-Aminaas Asprergittur awamord, A, niger, A. amylolyticus,
Rhizopus delemar
2 |CmproaMinaIe Aspergiiius niger, A. awamori, A. oryzar
3 |e-Imokrosnaas Bigu pople: Aspergiilus ma Rhizopus
4 | e ReTpiHessn Buaw ponle: Aspergillus ma Rhizupus
5 |Llemonaasn Trichoderma koningii, Trichoderma yiride,
Arperglilus terreus, Aspergillus oryzae,
Trchatecium roseum
6 | Konminan Bayon ponin: Aspergtlius, Furarium auenaceum
7 | NexTasnan Botrytis cinerea, Asperghilus niger, Aspergiliug
oryzar, Fusorium oxyeporum, Rhlzopus stolanifer
8 |Npeoreaait Bugn ponin: Aspergillus. Mucor, Rhizopus,
Penlciltium
9 |Tmexoacoxcuanse Penlciilium vitcle
Ta KATANADR
AnTrbioTHid
10} Menicunis (noretln) | Penlelllivm notatiim. Pendcillium chrysogenum
11| Owrpanla Pealeillium citrinum
12 | I'pstaeodrynkais Penieitllum grissofulvum
13| Pymlrerem Ampergttiud fumigatus
14| Caloroxkems, nipumm | Trichoderma virlde

1B | AdueToxoMMMA Aspergillun flavus, Avpergilius oryzas
Emiononicaxapuiam
19 |Csepormokan Selerotium rolfail, Sclerotium sp.. Sclerotium
Blucamicum
20 | yayasu Aureobostdium pullutons
Cram PH POETy TE BiT
21| Nbepemnn Fusarium meniliforme, Fuserium oxysporum
22 | Bitaniun rpynu B Bua pony Aspergillus
23 |Kapotung Blachealea trispora

Oprasiui KecaoTs
24 | Jlumonss xucnota Aspergiliue mger, Aspergitius wentu

26 |CmoxoHoBR KHCACTA

Asnpergillun niger

Cepen Gionoriueo aKTHRHEX COONYE, L0 CHHTEdYIOThCR TpH-
6amu, € nepBYAHL T8 BTOpWHEL metabonith. fMepounnumu mema-
Gonimamu RAIMBAIOTHECA NPORyKTH 0bMiny, weobxizni ang pocty
1 MMTTELLRILHOCTL UPOAYUEHTE. [lo emopuntux HRNEKATH METH-
BoniTH, Ak He € HeoDXifHUME A1R POCTY 1 POSMEOKEHHSA HPOAVIIeH-
Ta. [puknasom pepeuRHUX meraGonirie MoxyTe Gyt oprasived
KHCAOTH, EMIEOKHEAOTH, fAedaki gepmerTi. Bropuani merabonita —
auTHBiOTHKE, exdoOOICARAPHAN, HeAK] GEepMEATH.

8.7.1. @epmexTh

PepmetTd — pedoruy GLIKOBGL OPWPORH, ANATHI KATATIZYBATH
piaHoMBHITHL peaxill NepeTBOpeHHA Peuosiui Ta exepril. Bouw slm-
rpaIOTE BHEATHOBO BAXUIMEY POJib Y OPOIECAX MHTTENLANHOCT] Opra-
HiamiB, anifcHEoIowH obMiE pexoBpHE, Hpaliecht X AcUMLNAL T8 JHCHi-
Jsisutit, Ane se Tineky Boprafiami, a i spaiesi y uneromy slenaal dep-
MEHTH Y DEBHMX YMOBEX KETATIIYIOTH DIIHOMAHITHI NOPLYSOPeNHE, AR
MAIOTH BEAMKE 3HAYEHHA Y PISHAX TANY3AX IPEKTHEHOL AlA1LE00TI,
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Aminaan. Lle hepmeuts, AKi FAPOILIYIOTE KPOXMATL. Kpoxmans
cranaaeTHeA 3 aMinoas (20-30 Y) Ta BMiNOTEKTHHY (70-80 %). Ami-
1038 aense coboo a-1,4-raokau (aiuiiiee CTPYRTYPS). AMLIONEKTHE
cxaanaeTses 3 Koporkex (20 samnukis) Aasworis o-1,4-rokany,
onps 3 o L nanisory 38" asani a-1,6-38"naxamn (poaranyrenus),

Bigomuit kominexe gepm enTiy, AKI pOIUEITIINTL KPOXMATb.

a-Aminasa rigponisye o-1,4-38'A3K1 3 YTBOPEHHAM MANLTO-
an a nexcrpusin, [Iponynenrams € Aspergillus mmmlari. Aspetgl!tzfs
niger, Aspergillus amylolyticus, Rhizopus delemar-ain. Y usx suuis
orpuMani ouKilenl (epMeNTHI DPETIApaTH. ! o

Iniokoaxingsa Binenmoe OKpemi FIKNKO3H] OLHHMIL Bl
HepeRYKORAHOTD KiHIA o-1,4-raokoanauux ap"AaKin. ¥YTBOPWETH-
on raorosa, inoni oairocaxapim. Ouniesd npenapaTi oTpiMani
y Aspergillus niger, Aspergillus awamori, Aspergillus oryzae.

a-Fnwoxosudasa (saasmasa) riipoTisye IHCAXAPMA METBTOS3Y.

Jexempuxaaa (PoSLUENIIOE ZEKCTPHNE) HARGLILIL AOCHLIMe-
na y rpsbis pogis Aspergillus i Rhizopus.

Cnif 383HaMMTH, 110 BOA FPYI8 AMINAd HARDLILLI BHBYEHE caMe
y umx rpubis. Lle oymosneno TaM, 1o i rps6y 3RasHA BUKOPHETO-
sytorbest y npakTuill, sanpuraan s Anonii — AAR BHTOTOBIEHHA
COMPTHMX HBNOIE, NPOAYKTIE 3 pucy, col. AMinasa BHKOpHCTORY-
eTecn y xaibonexapersi, orpuManii r0K0aH (MPMEHTATHBRIM rapo-
NisoM KPOXMANO, B MeaMUMEL, TeKCTHABELA npoMucIoBoeTi.

Hemronaau. Lle depmenTs, sxi rigponisyiors nemonosy (kiir-
wonuEy). Llenonoaa six opraHiyis pedoBiEa HARGLIBIL NotIMpesa y pu-
poai. Annse cobow noaimep [i-1.4-rnwkosi. Poikasganus wenono-
a1 ARiHCHIOETECR KOMILTEKCOM LeMIIosoniTHUEnx depmenTing

1) exsoyerronnd, Lo TiAPOAiayIOTE HEPOAUMEHRI LUEAN03HI
cyficTpaTi 3 HeBROpAAROBAKUM pospuBom [-1,4-an'aaxin y mone-
Ky menoncis;

2) endoyearnaas, o TigponisyoTh pOsUMEHI nenonoant cyb-
crpaty o pospueom fi-1,4-s8'nakis y Oyas-Axomy micui nosimMepHo-
1o ARHLIOKE;

3) f-anroxosudas, yenobiad, we rygponiayors genoblosy 1a
iHmi f-rmoxoaMmm;

4) J-enwonosuampancipepas.

UHenwnaas Trichoderma koningii visopoeETLCs 38 NOBEDXME-
BOMO RyNLTHEYBEHEA rpula He 3RoN0M e X | NIAKHTIeHHX MUeH Y-
umx sucinrax. Llemwonasa Trichoderma viride yraopwoersen sa rum-
GuEHOMO BUPOULYBAHHA rpulia HR cepeoBMiil 8 LeTnn0300, rno-

BT, Bionormmc s pedtess (Dol Son

KO3010, sarToa00. [lng uiasinuenus cp depme
BMILE :Oﬁ'as.nmu'rb iHaykTopn — mxin;:::moan. i
KTHEHIME ODOAVIEHTAME e

Aspergillus oryzae, Trichotecium xchWMIlus SRS,
nma;t BHKOPHCTORYIOTLCS B OPOMMKCACBOCTI 15 ruaposi-

3y POCAMHEOL CHPOBIMM 5 MeTOw Xi nepepobim ans CTPHMANKA KPOX-

MAN0, HMupis, Macen 1a i, Momyrn BACTOCOBYRATHCA Y MeanLHi

T8 BETEPMHAPIL LA NiKYBAKHS Desuux Gopm amcTpodil, y xapuo-

Bifi npoMuCRonoct — anA 0BpoBKM pHcy, sepua, Keacom 5 METOK

IX WBRALIOrO POIBAPIBAHES.

Kennanasu 1a rmoxasasn. Keynasass rigponiayiors xeune-
uwu (B-1,3- 78 B-1,4-uonimepn kernoan), Tpoayuenrams ¢ g pony
Aspergillus, & vawox Fusarium avenaceum. Fmoxassan riaponiay-
H0Th FMIOKANH | DoJicaxapuan si aMitnamum Tmon an'aary. Jlocria-
xens [-rnoraxasa Aspergillus niger, Penicillium funicolosum 1a
iHwux rpubis.

. MNexrunasu. MapomisyoTs nexktunosi peyoBHEY (Kneal retepo-
MOMICAXAPHAM, B AKUX METOKCHEALOBRHI SATMIIKY r&RAKTYPOHOROI
Kuenory 38 Asaui Mix co6010 - 1,4-rrikoss mHnme 38° sokam. [ex-
THHORL PEOBHHH MICTRTLCA Y BHUIKX POCAMHAX (sroau, dpysry,
Koperennons). ¥ riaponisi nexkTiHOBMX peyonnK BepyTs yuacTs TAKI
(hepmentn: npomonekmukada (nepeTBopioe HepoaumMKE#il NPOTOREeK-
THH ¥ posum HUMI NEKTEH), neKkmunecmepasa (riaponisye meto-
KCHARHL FRYIR PO3YMEEOND NEKTHHY), noaizaraxmyporada (riapo-
miaye a-1,4-rnikosnaki an' a3k nekTHHOBOI KHCHOTH [0 BinbH#x
FRANKTY POHOBIX KKCA0T). Bunueui nexrnuasu y Botrytis cinerea,
Aspergillus niger, Aspergillus oryzae, Fusarium oxysporum, Rhizopus
stolonifer Ta in.

[TexTiuasy HARWKPUIE BHKOPUCTORYIOTLCA Y BHIOTOBNCHM
cokin 1 (PppyrTORMX HADOIE.

ITporeasn. Figponisysors Giaku 18 noninenTuan. € gpi ocxoski
Cpynu npoTecaiTHuHHX PepraenTin: npomeikalu (riaponiaywrs pos-
wennesua Ginkis go ventaais), nenmudasu (riaponiayioTs nemru-
au go amiHokueaor). [lpogyuenrams uporess € npescTasunss: potis
Aspergillus, Mucor, Rhizopus, Penicillium. TpuGui uporesan ¢ xuc
gk (omwrmmym pH 2,6-3,0), sefitpansunmm a nyxunmm (ommu-
mym pH 8-11).

Ipubui npoTeass BUMKOPHCTOBYIOTLCR QAN OTPRMAHHA (LIPO-
nisaris Kaseiny, A8 nom ARIeHER WKIpK, v Xaibonexapersl gnn
BUroTOBNEeHEA cneuiameaux GopoEAERX BHpoGis 3 METOIO HBCTHO-
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poro rigpanisy rmoteHy — Giaka BGopoluHE, Y XAPMOEL] OPOMHCIO-
BOCTL JULA TTOM  ARILIEHEA M’ BOHHX pipobis, nepepobkM BLixoaie M sic.
8ol T8 pubHOL OPOMMCIOBOCTIL

[motcosoorenaasa 78 Karanaza, TNOKo300KCHAAE KETamaye
ORMUHERHH TI0K03H Mn.l‘reliyn.npnnm KHCHEM 3 YTBODEBHAM TUIFOKO-
HOBOI KMCNOTH | OepeRATy BOJHIO. Orpumaxo Qepment 3 Penicillium
vitale. Bis npossnAs ARTAGAKTePIATEEY SKTMBRICTE L0 IPAMIIO3N-
+mEHMx i rpEMEeraTMBHHK OaxTepiit. Mexaniam aETROAKTE PIATEHOT
AKTMBEHOCTL THIOKOSCOKCHAASY SyMUBJERUIT AiEl0 Nepexlicy BOMHIO,
KW YTBOPIGETHCA (PH OKMCHEHM] MIIOKO3H. V HaTHEHOMY BHTJIALL
CrepuIBEHE (epMERTHUI IDEnAPAT 38 HESBOK “Mikpousn” WHpoKo
BUROPHUCTOBYETHCH ¥ MEOVLINHI LA NiKYBAHEHA CHIMHMX 38XBOPIO-
saHb, [TIOKCIDOKCHAA3a TAKOMK BEMKOPHCTORYETHCA HK DPRATCHT [IS
SHAHAYEHHS BMICTY IJIIOKO3H TIIOK0300KCHIATHHM METONOM (y ToMy
ymreil, | A1A BHEHAUEHHA BMICTY PIIOKO3M B KPORBi).

8.7.2 AnrubioTHrx

AuTuGioTHKY — cOemndisal npoayKTH Blononiusolro noxon-
JKERES, A1aTHI SATPUMYBATH YH OOEHICTIO APUrEiYYBaTH PICT plasux
Buais Mikpoopraniamis. IeTs poals MIKpoMIUeTiE HPOIYKYKITE mait:
e 1000 agTaGioTukis. o Hux sanexars Cephalosporium — npony-
uekTH nedanocnopuis i Penicillium — npopyuests neslnouminis,

Tlepiunnin, Mpogyuenty — Penicilllum notatum, Penicillium
chrysogenum. Tewinunisn — ne nepwi arTrGioTHER, AK] Oy
EMKOpHCTAEI 3 MKYBEABHOW MeTow (1941 p.). [lo nesiupumny 4yT-
el nepesaxu0 TpaMioanTyeE] GarTepil ponin Streptococeus, Sta
phylocaccus, Clostridium, Bacillus subtilis.

Hurpuuis, [ponykr meraboniamy Penicillivm citrinum yuep-
e suasaenwi y 1931 p., & snsctHeocTl Boranosneni v 1941 p.
Tiponyuesramy € Tarko il puan Penicillium, A TARO® acnepri-
s Llsrpusis 3aTpHM VE PO3BHTOK TPAMOOIKMTHBHUX | KMCIOTOCTIIH-
kHx DanTepid.

Hotatus. ¥ xynurypamuii pimwsi Penicillium notatumi Peni
cillium chrysogenum, kpiv oesinuiny, BUABNEHNH We OXHH AHTH-
BioTHE — HOTETHH, BIA0MII 38 HEARAMM DeHiuMais A, nedinmunian B,
peuluunyy. Horatsd sanse coforn duiaBonpoTeiHoBril (epMesT,

AKHIA ¥ OPUCYTHOCT! KHCHIO OKHCHIOE TIOK03Y 3 YTBOPEMKAM nepe-
KHCY BOQHIO, UM i IOACHIOOTLEA BOro sgTrMMirpobul paseTnBoCTI.
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I'pracodyneeid. [Ipoayuesr — Penicillium griseofulvum. ek
apTubioTHE COelMbiNHO MWE B TPUOK, KATTHHE oTikrn SIKHX Mic-
TATEL XiTHE, ToUTO fomMy NpuTaMBRKE QyBriusIsa gin.

DymiraTHe. YTBOPIOETHEA rpubom Aspergillus fumigalus.
AKTUBHRIl OPOTH PPAMOOBHTHBHMX i IPAMHEreTHEHUY GOKTepifi.
@ymaziain MBNCOAKTHEHHE opoTy GakTepii i rpubie, ane Mae sua-
yeHEs Ax BHTHBIOTHK, BRTHBHMI OPOTH BAKNPOCTiMK i Bipycis,

Cniororcks, lNepwa extnbiornysa pevosuya rprbsoro no&on-
EHHA, I30NLOBEHA Y YNOTOMY BHERAM. ARTHEHME npots Gawre-
piit. Iposyuenr — Trickoderma viride, y wynerypansuif piassi
tsoro rpuba BMSRNEHO e OAUE AETHHIOTHE — sipuduy (OpuTaMas-
HA AHTHIPHOHA BKTHBHICTR).

B.7.3. Enzononicaxapugn

Bopogopx ccmuai:f 20-30 polxin MiKpolHi exsononicaxspm-
04 — BMCOKOMOJIEKYNAPHI exsorensi opoayxry: meraboniamy mikpo-
OpraHiamis — € 00" EXTOM IHTEHCHEHUX TEOPETHYHMX 1 NPHKIALEY
AoCITiDEERDb, SEATHICTH poaunsin Mikpobuwx ENC no reneyteopes-
HA, EMYNbIYBAHNA, CYCOEHAYBAHHA, SMIHK PEONOTiYHMX XApDEK-
TEPUCTHE BOAHKX CHOTEM SYMOBHIIM LIMPOKE BHRODHCISHHS LUX
blonoiMeplB ¥V HAQTO- 1 rpHUYOBMACEVEHIR, TEKCTUNLHLN, XAPYO0-
Bift. hapMavesTHYHIN, XiMIYHIE OpOMYCAOBOOTAY, CLTBCHKOMY FOC-
nogaperel i meanuuei. MikpoSui ETIC malors pag nepesar nepen
NOMCAXADKARMHA POCIMHHOrD noxonx# e a. Tak, ui fiononimepu Mo
HBA OTPEMYBHTH B NOTPLOHMYK 06 EMAxX HEFRIENHD BLA NOPE DOKY § K-
maTHubix ymos. Exosomives gominesicTs BUKOpHCTEEHA MiKkpob-
unx EIC aymoBnesa ix oOSAKRNITHHEHOW OPHPOAOK I BHCOKO
OPOAVETHEHICTIO CHHETe3Y Ha feiesuy eyGerpazax. Ha siamiay Big
XiMiusux ponimepis (Domaxkprnamiay) mikpobri EIC cridsi 1o rem-
(IeparypHOL, OKKMCHOL, MeXaHIME0! AeCTpyXIL, Ane MAnaKTLHCA Gio-
soriuuii merpasaull i € HeTORCHUHMME, 10 PobnTs exonoriauo bea:
DeuMMM ixX SACTOCYBEHHES, HANPUKIAA, B HegTogobypasHi.

CrnepornkaH. IpoAYISHTAME CHAPDOTNIDKAHY € OPeJCTRE-
HEKY pony Sclerotium — Sclerotium rolfsii, Sclerntium sp., Sclero:
tium glucanicum. CrAEpOrNIOKad — HeHTPANBHAN I'OMONOIICA%A-
PMI, B AKOMY SANHIIKN TIOKCTIpaHoay 3’easani [3-1,3-a8"Ranam.
Lleit monicaXapuL EerKo POSYMHRETRCA ¥ BOAL, 36eDITaE BRCOKY B' 88
KIOTH Y LIHPOKOMY gianaacHi Temuepatypy, pH L oaso- Ta goBanesr-
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HUX KaTioOHiB, BHKOPHUTOBYETHES § uadiToRIll OPOMMCNOBOCT] LAA
ireHcH( AL uagroBunobyTRY. .

Tynynas. [ynyaas — 1e a‘rmomom_tﬁ TOnica Xapui. Hp_cny-
uewrom € Aurecbasidium pullulans. 1lei noniCAXAPHA YTBOPIOE il
Tyl BONOKHE, siKi MooxEA qopMyBaTy. ¥ NOPIBHAHH]L 3 uenoga-
oM | HONIIpOHiieHoM BOHK HEnpORMKHL JUA KICHIO. He_!)e,uﬁam?—
€ThCsT, 10 OyNYaK SHAlNe JaCTOCYBANHA SK NaAKYBANBAMH MaTepi-
£ y XapuoBiil TPOMUCTIOBOCTL, Mome Bngo’pnmsmrgfh TAKON
s QUIDKYTATOP ¥ MIMHACTHX CVCIEHBIAX Y rmguquynum opoM#Me-
nosoer. Lleit nonicaxapuy cTilikHit 1o nif aminaa, poIKSIEAAETECA
EpMEHTAME TyY1aHAIEMA.

8.7.4. Towcuuu rpubie

Mo niei rpyne Baaexars veraboniTy piadoi ximiubol opUpo-
AH — KMCAOTH, HOXLAHI CTePONin, APOMATHYEHX COONYK. Towrcuus,
cHETesoRaNi rprbaME, AlIOTE HA OPTraHIaM JIIOAMEM, TEAPKH, POCHH-
s, Hafibinso BMBYeR] TOKCHE, WO BHKAHKAKThH TOKCHKOGH V JHOMH-
i T8 clnseexorocnonapckiux TBApKH. 3 40-x porin XX cr. nokana
POSBHBATUCE HAVKE MIKOMOKCUKORDZER, AKA ma-mt_: TOKCHMYEL BIAC-
Tipoeri rpMbin, IX DOMWPEHHA, SAXBOPIOBAHE, AKL COPHYKHAKTE-
ca TprBaME, XIMINHY TPMPOIY TA BIACTUBOCT] TOKCHHIB, Ha cxorog-
HinKif fese BLIOMO KiThKA COTEHD MIKOTOKCMHELE, AKI DPOAYKYRITE-
s 600 srpaMu rpubis. .

CraxiborpuoTorcyun. e KOMILIeKE TOKCKHIE, LU0 YTEOPHIOTH-
ca rpubom Stachybotrys alternans. 3aXBOPIOBAEEA HAGHBAETHCA
emaxiompuOMoRCUKos i COpHYHHAETHCH JroR0BYBAHHAM TEAPHHAM
ypaseHux Kopmis (conoma, pimwe cito). Jlo BUABNEHER TOKCHYHHX
grseTinocTeit suanr pony Stachybotrys Bynw onxcali B niTepaTypl
sk canpodiTrl. JomMHA SAPAKEETRCA LIEID XBOPohO Yepes KOB-
TAKT 3 yperesunmy kopmaMy, CraxiGoTpHOTOKCHH BHABAAE TAKOH
TORCHUHY HiI0 WOMO POCIMH, CHpHUHHSOWY IX HEKPO3y Ta BigMu-
paxia, Ba xiMiuxowo ByI0BOK0 LET TOKCHH HETENHTE A0 CTEPOiALB.
CraxiGorpuorokcnt crabinnumit y npoueci sbepirauns. BurpuMye
TemiepaTypy 20 120 € Ge3 BTpaTy TOKCHUHHMX BAACTRBOCTENR BOPO-
acesk 2 rogpy. Crifksi go g MiKepaIbEEX KUCAOT, MADTEHIERO-
KHEIOro Katio, VI-upoMenis, ane HECTIRKHIL V NYMHOMY Cepeao-
Bul — opu 0Gpobui conomu abo roxcimy 0,5% <M poauuHom ayTy
BinbyBAETHCA HOr0 IHBKTHBALIA.

B.7. Bionormaio axtwaii peacamem pvbin
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Menaponoxinm, e roxcrem, 1o yreopiomecs rpsibion Dendro
dochium texicum. 3eXEODIOBAHER HROUBAETBCH dendpodoxiomoncu
1035, XApaKTepHOIO 0coBNHBiCTo SHXBOPIOBEHHA € INBUAKA aarubens
TBAPWH — 4epes 12-24 rog nicnn noizaumn CMEPTENEHOL A03K TOkK-
LHYHOID KOpMY {onn konn — 350--450 r ypaseuci rpufiom oonoem).
,I]eu.upom_‘muar-t NPUTEMAHHA TAKOMK ANTHrPRBHA j1in, Bouy 3ATPH-
MytTh DiCT OKpEMMX BHALS ditonarorensux rpubis i APLRIDKIE.
3 npibxaxnas saiiuyTnmpiwi Candida stellatoidea 1a Saccharamyces
vini. Bouy asnponoHosani gk TECT-KYJIBTYDPH A5 sinsricHoro apsua-
qeHHA JeHAPoNoxiHY. 38 XiMivHo UPHDO0IO ABHAPOMOXIHE € TPHXO-
TeneHamMs (MEKPOUMKIIuM] cnonyku),

Cnopodyaapiotoxeunn. ¥reopioorscs rpubiom Fusarivm spore-
trichiella. 3a ximiuHoK0 NpUMpoO© HETeXRATH 10 TPUXOTeHeHLS,

Adinarorensn. YTBODIOITRCH rpHOAME FpYLH Aspergillus fla-
vus-oryzae, BUBMeRESA TOKCHYHHMX BAECTHEOCTEI 00R' A38HE 3 28XH0-
PHIBAHHAME KEMEHAT TH IHANAT, ADAATORCHEY € NOX LIHMM 1 Herinpo-
Gypady (kymapury). Jlo adiatokewHy oTiiiki geski By rpubis,
mpinimxi. Hasuyrnesiwnvy € wrams Bacillus brevis.

8.7.5. Crumynsiropw pocry pocnue | Biraminm

CrumynaTopy {PEryaaTopy) pocTy — Le PedCEMHy, AR B MAIUX
HLABKOCTAX CTHMYNI0OTE pieT pocnuH, o sux HATERETS AYKCUNL
Ta zifepeninu,

Ayvrenue Gyvan sigkpuri B 30-x pokex XX cr. 3a ximiusow
NPHPOIOH) BOHK RATEHETH 40 MPYIH CNOAYK [-1HACAIN0NTOROI Kie-
noTe. AYKCHHY VIBOPIIOTECR GaraThMa IPYETOBHME canpohiTaEI-
vy BARTEpIAMY, akTHHOMILEeTEME, TPHEAME.

Tifepeniun cuuresyioreen rpubamn Fusarivm moniliforme,
Fusarium oxysporum. Bnepwe pinkputi v 1935 p. s Anouil npy
BUBYEHHI 38X BOPIOBEHEA prey. V HALL Y4Ec BiaoMO KinsxE necaTie
rifepenitip. 38 XIMIYHOW NPHDPOION BOHE € ALUMKIIYHIMY CHoTY-
wami hayvopesoporo puny. Hicns ofpobnensn ribepemuamy o3l
POCAMHM MOXYTE ILAOLOHOCHTH Bes NpoXoaneHy s cranil apoeuaanii
(8l HUZLKKUX TeMOCPATYD); ABODIYH] POCTHHI 3AUBITAIOTE Y DepILHN
pliK, CTHMYTOETECR UBiTidua, sanexso Big obpobky opepmyioTs
nnopy romaris 6ea Hacinsa, spHorpas 6ea wicrouwor. Tlig sruiwson
rifiepeniHiB MPUCKOPIETHCA poanyekaHnr GpyEnox v Depesit, KaLl-
THHA, JTMOK.
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Biramiuy, [Tpenc TAREHKY PONTY BCOEPrinis AKYMYIIOOTL ¥ K-
THHAX | BHALNAKOTE ¥ HARKONHILEE CEpGOOBMLIE SHAYUHL KLTLKOCTI
Tiaminy, puGogaasiny. Couvea siraminip rpynn B (Tiemis, Giorus,
HiPRICKCHE, HAKTOTEHOBE T8 HIKOTHMHOEA KHCI0TH) BHABAEHO Y pla-
HuX BuAiB oerinunis, ysapiis. IMpogyuesTaMe KAPOTHHLE € TPyl
Blacheslea trispora.

8.7.6. Opraniuni kucnoty

Poarnssemo Al HalicTapini TeXHONOTL OEEPMAHHA DPrEYiY-
HUX KHenoT 28 gponoMmorcio rpubis. 3aardicrs rpebin no cHHTEAY
opradistyx kucnoT Gyae poarnanyTa TAKOXkK ¥ poaslni 12 (napar-
pad 12.6 “Henossi oxncuensa™),

JlamosHe Kueaota. BupolBnureo fuMoEHOL KMCNOTY 36 YHac-
TH) PpubiB — gaRHIE GloTexuonorivewii npouec, Boro Gyno BAnATOO-
#eeHOY 1893 p. PoasnToK L6l texHoNoril BLABYBABCA Y TICHOMY B3AEMO-
ap’Aary 3 poapobroto 6araThox HVEAAMEHTANBENY ACTIEKTIB MIKDO-
6ionorii. Cnouarky ocsopsi npofinemu 6yan nop’A3gul 3 IHGIRYBaK-
uaM opotlecy. Byno BCraHORNEHO, 0 3A006irTH LBOMY MOMHA,
HKLO BECTH OpOLEC 38 Jyie HHABKHX 3Haveth pH, i ue Maioxe Hink
HE BIUTHBAE HA YTBOPEHHA rpUiamy kMca0TH. Tlepi BapiaHTy 0po-
uecy GAIYBANUCH HA NOBEDXHEBOMY KYALTWEYVBEHH] rpuGie, npote
v 1950 p. 6yno oceoeno raubuyse kynbTHEYBaHHA. [TpoMucnosnm
OpOAYLEHTOM NUMOHHOI Kuca0TH € Aspergilius niger, ane snropuc-
TOBYEThCA L Aspergillue wentii.

Mpouec hepMEHTALIT CKABNHMHA, DUKLIBKA AMMOHHE KECIOTE
€ OPONYKTOM NEPEUHHOTO MeTabonisMy. Bynk-snke Buairessn mep-
BuHHoro Merabonity (v naHOMY pa3i NMMOHHOL KHCHoTH) cBLIUMTE
npo CHIbHE Nopywesus metabonismy. PicT rpubis perysuowTs ami-
HOI0 CKAAAY cepenosrmy (Gocdop, Mardiit. aaniso, wikk). Hagopo-
AYHILR TMMOHHOL KHCIOTH OyEae 3a Opaxy (ocdopy. Oorumym pEl
cradoBiTh 1,7-2.0. 3a smworo aeauenss pH y cepenonuii, Kpim
AEMOHKEOI, EAKOOMYYIOTHCA SEAMHI KiNLKOCT] Wastenol T8 raoKo-
HOBOL KHCNOT. JIUMOMHA KHCNOTA BYKODHCTOBYETHCA B XapHOBii,
GapmanesTianiil, KOCMETHYHIFE OPOMHCIOBOCTAX.

Fmoxonosa krcnora, [poMucAOBMEA BHTIVCK 1€l KMCTOTH 3 To-
Kooy OyR BasBromKesuit me y 20-x porkax XX cr. [Ipoxyuesrom
€ Aspergliius niger. Buxin rmoxosopol gnciome gocsrac 90-95 %
3a nigrpumasss pH 8 nesuoMy piBHI B OpPoLEC CHHTE3Y KUChOTIH.
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Hos perynanii pH BUKORMCTOBYIOTE IUKMIT HATD, Tomy PMOKOHOBY
KHCIOTY oﬂ_,epmy.:mh ¥ BULIARL DIOKOHATY HaTpiio.

I—la-r]?mna CUh TIOKOHOBOI KKCIOTH BXOARTE 0 CHJIAAY TyH-
HEX 38C06IB, AKL BHKOPUMCTOBYIOTECR ang MeTTa wiamor. Dmoko-
u.cpsa Knc:Jan TAKOMH JAATHA 3BA3YBATH i0MK 367Ti3a ¥ WHPOKOMy
nmianasoui piiromy € komMuonerTom OPEHApATIE, 110 38CTOCOBY KiTh-
cfi i Doporeby a ipsewn (rmoxosoBa EHCNOTA € BredTom, AKpi
UERELIKOIKAE BLAKNAACHHIO 38Ti30). Kenkuiesi ta aaaiani coni rmo.
mno_am KHCAOTH BURODHCTORVIOTECA K NepOpanbE] TA BHYTpLINESD-
BEHHI IDENIAPaTH Y MEAULIHHI, YHCTA FMIGKOMOBA KHCAOTH — AKX MURA-
HHH 38ci6 ¥ Monogniin OPOMMEIDBOCTL.

8.8. BILAMB 30BHIWHIX ®AKTOPIB HA PICT
| ®I3IORCTINHY AKTHBHICTb rPUBIB

T'pubu BiapissawTLen Big it MiKPOOPraKisMiB Byse 1IMpo-
KO nplem'_\:mnyaanimo EO PLOHHX YMOB ICHYBAHHA, ANE i CEpeJ| HMX
€ BHAH, Sl MOMYTh iCHYBATH B OOMEMKEHMK yMORix CEpeADBMINE.

Temmeparype. Biikmicts rpy6is pocre & iHTepeani TeMnepaTy-
i 18-25 C. Ane cepe Hix TaxOK € neHxpofiasti (Big—3 no +10 'C),
mesodiapti (10-38 'C), Tepvodinbri (20-50 C) kyabTYpu. Biomis-
HOX pHCor nesrux Buain rpubis e e, mo EMILITYAS ONTHMATBHOL
TEMUEPATY PR 15 HUX MOME BYTH 3BAUHO WHPLOOIO, Bin A5 Baxre-
piii. Tax, nns Aspergitius fumigatus sous cranosss 25-50 C (xoua
ans GaraTbox acnepritis I mesi 26-28 C). TeMuepaTypa, OITHMATL-
HE JUIR POCTY, He 3ABKAM € ONTHMAILKOI AAA YTEOPeHHSA OepBHE-
HHX "M BTOpUHBMX Metabonitis. Tak, ans Fusarium sporotrichiella
38 rHOHEHOTNO BUPOULYBARNSA OMTHMAIBHOK LR POCTY MiNeNio € Tem-
nepatypa 18-24 'C, a s curtesy rmoxosooxennasy — 26 C. Tlepio-
AHYEE 3MiHA TeMneparypy Bin 18 10 24 'C y npoueci kyabTisysanaa
LBOTD FPHGA CYTIPOBOMMYETECA MAKCUMATLHIM YTBOPEHEANM TOKCH-
uy. Temneparypa kynrtusysannn Sclerotium glucanicum srmsse
Ha BMXLA nomicaxepuny cxrieporitoxasy. ONTMMENBHOI AR YTRO-
PEHHA craepormorany € Temoeparypa 20 C. [s aummensnnn Temne-
PATYPH CLHOCTePITSETRCA YTRBOPEHES NOGINNKMX OPOAYKTIB: EBNeEoT,
ABayHHOI 1 GYMAPOBOL KNCIGT.

Caitno. Ilpame ceitno npuraiyye pier rpifis. Anre ueprysag-
HA OCBITHEHHS | TEMHOTY CTHMYMICE PICT i cOOpPOYTEOpenss Bara-
Thox rpubis. ITpy neoMy BIASHAUAKITECA AeAki DepLOAR AAanTAL)
UpH nepexoul Bij OCBITNEHER 10 TEMHEOTH, | HEBUIAKH.

14 4282
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Pearulis rpy0iB pa cEiTNO BYBAE ABOX THNIE: giomomancuc (Pyx
 BROPRMKY CBITIH); romomponiis {pict y uropamiy ceiTna). [lps-
woMy OTOTPOIIAM BYBSE NOINTHERNM {fiCT, COPAMO BAHMI 10 cBiTNA)
1 HETRTHBHIM {pIiCT, CHPAMOBAHME ¥ opoTHResEKi Bl caiTna 6ik).
Peaxiii Gororponismy HAlxaparTepyim 2uA PeNpoSYKTHBHUX
oprauis, TihaILE CTPYITYPY PearyioTh Ha CEITIO HEPRRAMNHO HErATIE-
HHUM (POTOTPOITIAMOM.

Mexaniam ail iowiayiouol pauisii Ba rpubi DOBHICTIO He BCTA-
HoBAEHHIL. ANe PeSYNIETATH EKCIEPHMENTANBHIX NOCTLIA(CHE CBL-
UBTH PO BYCOKY PANDCTIHKICTE rpuGiB. [eski suan Tpubis aanTHi
iemyeaTy i pOCTH HE PALIOAKTHEHOMY rpadiTi. e sBuLIe OTpeMA-
N0 HEABY NOJUMUaHON padiomponiimy.

Kucaorsicrs cepejropmua. PoapisesioTs miMIMARbHE, ORTH-
MEJILHE T8 MAKCUMANBHE sxadedts pH ann poety, ei0poyTBopeHHn
Ta pizionorivmol axTHEHOCT] PG, [y2#e yacTo 11l AHaNeHHs He afi-
raloTheH, Saebinbinoro i rpubis ontManssum € pH4,0-5,0. Ane
Aspergillus clavatug pocte | enoponocnts 38 pH 13.0. ¥V aponeci
poeTy rpufis 3MIHIIOTE KUCAOTHICT COPCAUBMLILA 3ABAKY Hujinen-
Hio MeTaGoniTie (HAupuxnan, oprasivaux kucnor). Tax. nin uac
cuuTeaY nynynesy (npoavuest Aurcobasidium puflulans) pH cepe-
[OBHILLA SHEKYVETLOA Bin 6.5 oo 4,0 58 paxyHOK HAKOINEYEHHRA Opra-
HIUHMX KHOJIOT,

VY Garameox rpubis sancxao eig pH MoryTh amiaosaTHCS KY.TE-
Typaabii T8 MopdioAoriH] OUHBKN; AAlEPEIeHER CODCAOBNLLA | KONO-
Hifi, XepaKTep pocTy MILENi0, poomipu Ta qopma OPraHiE PoaMHO-
FEHUA, YTBOPCHHA XAAMI g0CIOPOBOTD THITY KulTHE T8 M., 1o B CROK
HERCY MOMC BOAMBATH He BisioNoruny perresHicT: rprbis,

Tek, v oepioauanii kynerypl Avrechasidium pullulans wine-
HICTE APIHUBHONOAIGHIY KAITHE 30L0hILIVETECA 38 NLBHLICHHA DUMAT-
roBOTO anRvennd pH Bia 3.5 no 6,0. OoHOuACHO 36UIKILIYETECA KiNk
KICTh YTBOPIORAROUO LYNVARHY, Toai AK piResb GlomMacH He IMiBIETE-
ca., Kpim Toro, as migrpumnqss pl v mekay 5.0-6.3 cuxres menaniny
HAITHHAME MEHIMEIEHRE, L0 SHAYMHOD LOAETIUYE OYMLLIEHHA OyJIyE-
Hy. Ak '8 ymosax nepioMHOL KYJBTYPH, 38 XEMOCTETHONO KYILTH-
sysaHua Aureobasidium pullidans mopdosoris ©AiTHH BHEHOMACTLCR
pH cepenoina: unsbki aHuwenus pH cnpHATINE] AAA YTEOPCHHA
miveiansuyx gopr. Oumemanbism ans GiocHHTedy NYIyIEHY € aHa-
wensA pH 4,5, 38 ArOro KyIETYpa CraAnEeTLeR 3 50 % apisoronoais-
Hux i 50 % miveniansusx kaitin. 3 maesnnesnan pll pisesy, Glosaen
IGLIBLIYETLOR, AIC BUXL] OYTyNAHY SHIKVCTRCA.

B9, T

. i rEvEm 1 nape ERCNOTIGHE TR 1

Binuowesss rpubie 10 KHCRID T8 B 1 . Cepen e
Gie BesltoMi ofiniraThl ausepobu, ane ﬁarl:mmlnm“m pg:;
T8 COOPOHOCHTH 32 TOHHMEHONO BMICTY KHCHIO B tepe o, fx OPMK-
J8A MOXKHA HABECTH PICT rpuGis ua dipykrosnx coxax, BAPEHHAX
y_sﬂKpH_‘l‘:ix Guurax. Barato By rpyuTosnx PETONATOrEHEIE IPH-
6in € CTiiKMME A0 OigEMUeHorD BmicoTy ByCAeRUCTOTR. ¥ npupon-
HUX YMOBAK picT rpubie 38 oigesuenod KOHIEHTPAMIT BVTieKiHeno-
™ cnc_m‘epimemn B AcOLlaninx 3 AKTMBHMMM HEDOTHIME Mikpo-
OprauiaMany, BCEPENUHI THAHWE POCNIH 1 TBEDHH, v BOAHOMY CEpe-
Aosyil. TIiABHIEHH A BMICTY BYTAPKUCIOTH CTHMYJII0€ OpOpoCTaHM-
HA CHOP BArATLOX BUMIE DITONBTOreHHU: TPHiB.

T harcrops. [cHyi0TS oenodi Nl Tpithu, 3naTH pocTH A cepe-
AOBMILAX 3 BHCOKHM OCMOTHRHBM THOROM, HEOPMENA HA KOHIeET-
PoBAHKX PounEAX Lykpis (A0 60-80 %), fx npasuwmo, Taki rputu
POCTYTE HA BapeHE]. (DPYKTOBIX COREX, cHponax Touo. Nasodianum
rpubs aaaTHE POCTH HA CEPRAOEMLLAX 3 BHCOKO KOHOEHTPALICKD
(Bia 8 no 20 "% ) xnopreroro Batpit. Bonu SYUTPINAKTEOR B 38C0NE-
HUX [PYHTUX, OpY KOHeepeyeasl (caninmi) opoyis,

8.9. MOLWHPEHHA TPHEIB | XAPAKTEPUCTHKA
EKONOTIMHKX rpyn

Teorpadiiune nowwpennn rpubis. Cpubiy nowmnpeni s rpyai,
ooBiTpl, ¥ BOAORMEX, HE POCINHAX, TEAPHHAX, MoanH, ¥ HOPIBHAKKI
4 pocnuHaMy it TeapuHEMH X reorpadpiEnit apesn mwpmail, Tlad-
uacTille Tpuby 3YCTPYAIOTHES 8 [PYHTL, NoBiTpl, 4aCTROBO V BOAL.
Ue nop'a3aH0o 3 HAABHICTIO pocaMEHIX cybeTpatis, Ak ois rpnbie
€ BAABLILW ADHIATHH MM TOKHBHN M CYGCTPETAMN ¥ TP POl Bahesn-
10 BLn xapartepy cyberpary rpMBH AZADTYIOTHCA G0 HBOTO, HDH Liko-
My BLIOYBACTHRCA BLAGIp cnewianizosannx esis rprbin wn acorianin
Ta Ix meyuaxe nolHpertA. Tak, ¥ gepesHux POCAHE OEPEBAMEIOTh
TeBHi enaM Granpiomiuenis — DAPRaRTiE | MIKOPWAHWX , ¥ Tpas S+
HHCTHX 3YCTPIMEIOTHCA Daaunianbui, AcKOMIteTH, aefTeponilieti.
EnigiTHa rpufea GAopa pociuH SLPISHAETLCR 38 CrARNOM BLN MiKD-
GUIOpE, SKA MELIKAE HE KOPEHAX THX CEMHX pocamnd. IPyiti mye-
Tenb y piaHny reorpRdivENx pailoHAX KEPAKTEPHIVIOTECR OAHRKO-

Mikopuass — cnAETIMEN TIQH 18 TOBSPXRHI NIt DOEPRAMHT TREHRHE KUPSHIR
NepeRHIy, VRIIDHIKORNA | TRas AHNCTHY pocaits; giatororiuie — cuwlios nes-
HWX EUE rpeliin | SO poesm.
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PO TPHDBHOIO (OO0, B AKLl DEPEBEXKAIOTE TEMHOSAAPEIEK D
6. ¥ BucoKoripasx CpyHTAX MicTHTECA Dlisine MIKpOMineTin, Hix
MAKPOMILIETIB, 8 HATOMMX Cxunax rip a6o HE eXHAAx, HOKPHTHX YArap-
HEMKOBOIO WM TpaB'AHMCTOK POCAHEHICTIO, nepesmHarTh Gaavaio-
minerw (MeExpomineTs). Omice, MOMHEA BBEKATH, L0 FeorpadiuLmi
apeas rppdis noB"A3AHKH 3 ApeAOM BHILNX DOCIME.

Bionoriuki ocobaveoeti rpubis — ridianbsa (popmMa pocty, Axa
sabeaneyye KOHRTAKT 3 HARKOIHIDHIM CepeoBiieM, AKTHEHMH METa-
GoniaMm riQeIbHHX KAITHE, [IBMAKE SACENCHHA TA BHA0SMIHA Cyb-
CTPETY — BiAITPRIOTH BAMKIMBY pofib ¥ NOMIMpeHHL rpu_ﬁm. Kpim
1010, ¥ rpubin COOCTEITAETLCA BUCOKUA piBeHE SN80TAIIL IO YMOB
HEBKOAMINHEOTO CEPENOBMILLA.

HayKa, SKA BUEYAE TIPOLIECH JKUTTEALATBHOCTL OPrafiamMiB y Tpn-
pOAL, BONME i BIAEMOBIAHOCHEHM IX 3 HABKONULLHIM CeperOBKILEM
i mis coboro, HAMBRETRCR er0202i€10. Exonoria rprbie, ax i ixmwyx
opramiamis, BrBYac BILIME GArATEOX HEXTOPIE MA IX DOLUMDEHHS
y npMposi. Tprubs € eNneMENTOM EKONOTIMHOL CHCTEMMW.

Sosrituni axmopl (HEETOPY HABKONHUIHLORO cepegonMual
BOJIMBAIOTE ODAMO 91 ONOCEPENKORAHD HA noLIMPeHE T rprbis v mes-
BHX exonorivemMx mlmax. Hanpusaaa, Takni disuso-ximivami dax-
TOP, AK TeMuepaTypa, sabecaneyye MKNPHICTL POCTY TA POIMBOREH-
A rputis. Bona cupasasie OpAMMI 4Y OUOCEPEAKOBAH K BILTHE BHA-
CALI0K POsYMEEHEA B Hill cOMHBENX i oTpyiiHEx anna rpuble pevo-
sue. Bonoriers cyGerpaty, ocoBIMBO NOBITPA, TEMOEDATYDA BH3HE-
AT plet nesHux puis rpubie. Tax camo 1 BOBA CpYETIE ENIUBGE
Ha cxaa] noriTpA TA obMin peYOBMA y I'DYHTI, 10 B CBOIO YEpry ayMOB-
JI0€ OPHCYTHICTE THX 4i imtnux rpefis. Kpiv disuro-xiMiuenx dax-
TOpLB, BeJMKe SHANeKHS JANA nowvpedas rpubis mawors Glomuwni
dEKTOpK — POCAMHEY, TBApHHM, MiKpooprasiamu. Biotuusi daxro-
P¥ MOXyTE BYTH pISHEMY S8 CRBOEK0 OpMpoaoio: MeTaboniumt, cumMEio-
Trusl, napaseTiuEl, apTbioTeaei Ta in. Sk i izmi opramiamit, rpy-
Gu B IpRpOLL pocTYTSH He 190/1L0BAHD Bij iHMMx oprariamin, & BaETa-
KH, ¥ TICHOMY B3EEMO3E" 3Ky 3 uuMK. Tria B3gemMonos’ A3aHA OiA/b-
HICTh MIKPOOpraHiaMie BASMBAETLCA G cO Y ia 4 i€ 0. XapakTep aco-
wiamif rprbins 3 IHOIMMIK OpragiaMAME PIGHOMAHITHIG | TRKOM Ja0e-
serte Bl Gararsox harropie. Taw, pisHi koMaAxy ypaxaoTsen GaraTh-
M4 Bigamu rpubis, ane B O JKe uac 1 6AraTEOX KoMAX rpubs € maxe-
penom xusneann. MNapaanTul rpubn, ypasatoun THAHEHK DOCAHE,

CTBODIIOTh YMOBM JLI5T PO3EMTRY canpobiTaUX rpuGis.

¥ pesysibTATI CKABAHMX BIAEMOIB A3KIE — GioTmumux, ismwo-

ximiuupx, reorpadiuemx (kniMarvuenrx) QaKTOpiE — BHHUKAIOTE
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NeBHI exonozixui zpynu 2pubis, Aki cknanaoTses 3 BMOIE, anan-
TOBRHEX A0 NEBHRX YMOB Y npupon. Postnisnremo saiisancpminn
exonoriugi rpyon rpubis,

: ‘I‘p}'u'roui rpubu. [ pysT e micneanaxomsen sy Gitbmoeti pY-
Gin pizHux cHcTemMaTauEmX rpyn. I'pubn icayiors y tpyuri ve Tiis-
@ y nyrmyu OPraliB cropoOMOMEHES TR hopM cooko, a it y BuTa-
A1 N3LONMOTIYHO BRTHEHODO Mieig,

. Mikodopa !“pyu'r}' LPEICTAR/PHA BriMa Knacamy rpubis: diko-
MIOETAMM, BCKOMIteTEMY, GESMAIOMITeTaM, RelTepomMiteramss.
HalinownpesiluyMe (pyHTORBMMY rpiBaMy € opefcTaBHUKY ponis
Trichoderma, Mucor, Mortierelia, Penicillium, Aspergillus, Fusarium.
¥ rpysti sbepiratoruen coopw Ta iswi CTRYKTYDPH GAPATEOX napasi-
THHEAX FPROLB, HANDYICIAL XATPH LIBNBHOr0 FPUGa Synchytrium endo
bioticum — a0YOENKA PEKY KADTOMLT T4 in.

He sBupoByit exnan rpubie sunupaoTs THO TpVHTY, KiaiMar,
POCNMHHICTE, XapaxTep o6pobkn rpyETY T8 s daxTopu. ¥ rpye-
TAX, BKPHTUX pocanunicTo, Mikodnopa npeacrasiess MIKOpHEHH-
MF, pusocipephumu’, nAPAIUTHUME TR canpodiTeMMi rpuGamu.
Ipuaomy cepes Mikopuarux rpubis € napasuTy T8 canpodiTi, fKi
BUKOPHCTOBYIOTE THREHMAN TR OPT&EHN DOCIKME, POCAMNEL SANMLLKH.
Puaocdepui rpubu e canpoditamy, souu BHKOPHCTOBYIOThH OpraRivKi
T8 MiBEpANLHI PEHOBMEM I'DYHTY.

Pone rpubie y rpyeTi piaHoManitas ta ssaura. Tak, rpubn
PHAOM 3 IHINUMY OprasiimaMe BepyTh YHeCTs y POIRNANEHEL poc-
JIMHERX 1 TBAPHHKMX JANHLIKIR, TO6TO B KpyrooGiry peosus v upwu-
POAi TA CTBOPLHAL pogwyocti rpyuTis. IpyuToei rpubu Depyre Opsa-
MY VHECTE ¥ MHUENEHEL BUIIMX pociuH, 8 Taxox € s6yaHuKaMy ix
saxBoproBaEb. Mixonorin rpyery B HAW YAC € CRIAAOBOK YACTH-
HOW rpyamosci mixpobionozit.

I'pubs, aasnaem ocobnusoctan Gynonn i metaboniamy, Blairpa-
OTh BE/IMEKY DOAb ¥ CTROPEHHEL CTPYRTYPY IDVHTY. TEK, rids sjaTHi
AAcopBYRATH HE NOBEpXH IPIGH] YACTHHKY UPYHTY, YTBODIOWM MiLHI
ArperaTH, Lo cOpHAE ofiMiHy MIEepAnbHOl YECTHHH IDYHTY, uepe-
TBOPEHHIO HEPOIYHEHKX Conell y posiHEH], BUMUBAHHIO [ERKUX eJle-
meHTiB. [publ yacTo GepyTh VHACTE Y NOYMATHOBHX TANAX riIporiay
POCAUHHMX [OMiMepIB {LEem0n03), FeMILETIN0aN, NIrHIRY), CTBOpIio-
4 YMOBM 1A POIBMTHY LHUINK MLKPOOPraHiaMin.

" Pusocghepa — SRUTHHA IPYHTY, AKA Ge0NOCEPENHbO CTHHECTECH 3 KOPEARMH
PeCTRA.
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A ppmux rprbis vafiakrueHilueMy DYRHIBHUKAMY DeNonosu
& GaaupioMilery, acKoMiteTy Ta peiiTeposminerty. Cepen ocTAMHIX
ocobanso axTuski Trichederma lignorum, Trichoderma koningii,
Cladesporium herbarum, By posis Fusarium, Aspergillus, Penicil
{ium, Stachybotrys.

JTirtiy y rpyuTi POSKNANRETHES FONOBHUM “thuonM Gazupiann-
aEM rprGamy 7a pelitepoMineranmu. Ane AEATEPOMINETH OPEACTAR-
i BLAHOCHO HEBENMKOK KLILKICTIO BB, Haopuxnaj, BHBYEH-
ua nouan 1500 wramis plansx syais ponis Trichoderma, Fusarium,
Aspergillus, Penicitiium, Mucor, BugineEu® i rpyHTY, NOKAIAT0,
mo Bauasko 30 % 3 HEX BE BHKOPUTTOBYBANH JPHIKE AK CAWHE gHte-
PenD BYIeo TA eHepril.

I'pyurost rpute GepyTh yuacTh ¥ NpOLECAX CHHTE3Y T4 poa-
HABAY FYMIHOBMX KMEJIOT ', TONOBHOrD KOMIIOHEHTS [DYHTOBONO I'YMY-
cy . Bararo rpubis cUHTESYIOTH MEJBHIEY, (DEHONH, AKI BEIOYE-
OTHCS B CHHTES TyMIHOBHX KHCAOT, A JEAK] rpubK SUsTHI poIrna-
NATH FyMieOEl KMCNOTH.

COmiee, rpywrosl rpufin € ckanuuramy Gloyerosis i bepyTs yuscTs
v KpyTOChiry peuoBHE Y TPUPOA] DPY POSKNAAAHNI OPraHINHUY PEYO-
BME rPYHTY, B YTEODEHH] CTPYKTYPH FPYHTY T& HOr'o pOMIoHocTL.

[pu6u y nosirpi. ['prbu ¥ noRiTpi MicTATECS ¥ BURAA] cnop (Kowi-
Aii, coopa, xnamizocnopw, arxocnopsu, Geauniocnopy) ta dparvesTis
Mineniro. KinekicTs cOOp KONMBAETHCH 38TEXHO BLI BRCOTH ATMOChep-
HOMOLLIADY, XAPAKTEPY MICUes0CTl, NODM POKY, CHIEATY POCIMEHOCT] T8 15,

¥ noeiTpi 6ins nosepxsi semni Ba Bucorl 40 2 M B L M” nosiTps
B cinsebiiil MicuesoeTi micTirsen a0 12,5 maeny conop: Cladosporium —
47 % Bia saransmol kinbrocti; Sporolomyces — no 31; 6asuniocnop
fcriBHux 1 weicrisunx rpufis — Gnmapko 3 % . Hrimo sucora aHu-
HVETECH, KLIBKICTE cOoop abinbuyeTshes.

BeaxaioTh, W0 rONOBKKM JDKePeIOM coop Y nopiTpi € rpubs,
AKLICHYIOTE HA KYABTYPHMX 1 AMKMX POCIHEAX, POCIMEHKE 30 HIL-
HEX. Y NOBEPXHEBUN LLEPAX TPYHTY. DpMiH y nOPITPI MOMWIM PHIOTE-
CA AGCUOKRIY pOICieanias (BITED, KDAMLAL JOMY T4 1H.) 1 388aRKM
HaReHOEMI PLiuko-XiMivHO20 ma nophonozivro20 anapama euKu
danup cnop id NA0dosuUX MICIURLLL,

Tyminosi Kucromu — ue noaiMepn (Jeronis, iHIoNs 3 EMIMDRECIOTEMA,
QEMTHASMH Th IHLIHMUT CTIOAYIE ME .
Y Tymye — woMnaerc GaraTeox cxanAHEX OPTaHISUEX PEHOBHH POCRMHHOD,
TREPUEHOTO T8 MIKPODHOrO noxomkenyn: no 90 % rymycy cTeHORIATS Fyminosi
wHeAOTH (40 Ix wecTry npunagse 50-80 Yo ) Ta nonicaxepuan pisHOro noXoL e .
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) BMBH.EHHH Mjuoq_:mupn HORITPA M&E BaMCIMBE CAHITEPHO-Tirie-
Hiune T8 |1_11-r9ua'rnnur1uue duaueHuA. Cnopn gitonaroressnx rpu-
0B v MOBITPL MOXYTH NEPEHOCUTUCE Ba anAYMT BincTami | TAKHM
HHHOM CIPHATE HOLIM DEHHIO 38X BOPIOBABEA POCAHH.

. Tlinemuenuit Bvict rpubis ¥ NOBiTP BupaBanyunx npuMinens
mip wAe oBpobneHsa POCAMEROI CHpoaay WKOINTE 340POE" 10 mpa-
UIBHMKIB (COPIIMHAE RNeDriyei saxmopoBaRus). [Tinemueawii smict
CHop noMoBOro rpuba Serpula lacrymans, skmit pyituye pepes’axi
YACTHHY ByAlBent ¥ SKUTIOBYX ODpsMimenHx, MOKE COPUYMHATH
HAOAAK ACTME. ¥ N0BITP dKUTAOENX npuMimens OEPEBRIKAIOTE (0=
P BCTIEPTUILE | MYKOPOBKK rpubis.

Ore, cknan i KOHUEHTPALLA eop y noBiTpl Geanocepentso
CTOCYWOTRCH MedUuvHOi MiKoaozii.

Bonui rpubu. Bopoiivy aaiimasors, FHAYHY YACTHHY ODOBEPXHi
onaHeTs. Tilbky nosepxHn Mopis T8 oxeamin CTEHOBHTL 3/4 wuiel
uwacTHEH. Havea zidpotionozia sususe CKIaA, uKCcEABERICTL, Blono-
rilo 78 JBKOHOMIPHOCTI POSBMTRY BOAHEX Opraviamis,

Upubu. wo MetukaoTs v OPICHEX | MOPCEKUX ROZOFIMAX, HANE-
FATE OPPEBAMHO 20 HHAYMX IPUMGIR, sk 38 cyyacH mit YHBICHHHA-
MU BRIyt CHL 18 1apeTBa rprbis, ane BaraTeMa MIROTOTAM BoMY we
POSIIAASHTECSA A NPEACTEBHKKYH [PHbin.

Boasi rpubs 6epys yuscTe y KpYroobiry peyOBHE V BOAOHMAX,
Y NpOLeCcEX po3xNAfaHMA 1 MiHepaniaauil oprasivEmx PEYOBHE.
Bararo rpubis napaantye ua pubax, TApHHAX. BOROPOCTAX, CITpRE-
UUHAKYK PIdH] 3aXBOpOBAKHS | HARITEL eminemil, ski npuasomsTs
RO DOpYIIeHHA TpodiyHux naHuoris pogoim, Bonul rpubs € tTaxox
ArPECHBHEMY ATEHTAMH BioNOri4Hu K DOWKOMKEHb BOAHKE COOPYA,
npuIeLis, MaTepiaais. Bouy € 06 exToM BHBYCHURA 600ROT MENOA0ZIE,

I'pudu npicnux eodotsm. Axicuniii kinpkicHnit cknsn rpubis
MPICHUX BOACHM 3MIHIOETLCA 3AMeHHO BLUL TCMUEPATYDH, OPH POKY,
BMICTY OPraHivEMX PeYOBHHE TA iMimx dakropis. fx opasuao, rpu-
Gip Oinelue B npubepeskuMx 30HAX i B CTOANII BOOL, HK V UPOTOY-
HHX BORAX pix i pyusis.

DiKoMILETs, AK] YTROPIOITH 3C0CHOPH (PYXOME chops), € Timng-
BHME (IPEACTABHMKAME Mikonopn npickux sogoiiy. [lopsan s ikond-
LETAME 3YCTPIMAIOTLCS BIUW JCHTCPOMIUETIE, AKI POTKIBARIOTE POC-
MMHHL 3TN, SYCTYAIOTLE TEKOR BHAN, KK TAPAIHTYIOTE 8 BOJ0-
POCTHX, KOMAXSX T8 IHUIMX NPeNCTRBHKKAX 300- T2 (ITOILEHKTOHY.

Fputiu mopeorux od. Binuuticts rpubis, oowHpeHnx y mop-
ChHEMX BOA&X, € ACHOMILETEMH Ta peHTepomiveramu. Cepel HUX
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ayerpluROTECA cCAnpOGITHL HOPMH, L0 POSBUEAIOTLCS Ha IePeBHHI,
pHEOAOBHMX CHECTAX, i nEpaaMTHI. 10 #UBEYTL HE OPeACTABHNKAX
MopeERoE (hayHs (ryBin, KpeseTKH, KpaGi, MOmIOcKY, pubs) Ta dno-
pH (MIKDO- T8 MAKDOBOAOPOCTI)- _

Ha aasypeHsX ¥ MOPCLEY BOAY JEDCBHUX aa{mmmx BUYABJIEHL
opeacTasanis ponis Cladosporium, Chaetomuim, Tmhaderma: ¥ mop-
CRKHX BONOMMAX, 0000aMBO DprlepeXxuuX 30HAX, TOILHDeH] r;?um
poms Alternaria, Cladosporium, Trichoderma, Fusarium.{isperg:ﬂus.
Peniciliium. L1 Brmn MORYTH Sy CTPIMATHCR HARITE HA NGHHL no4000 .
nopa MOPCHEMX BOROIM XAPARTEPHIYETLCA EERBHICTIO ApincpKis,
Xl TAKOXE TYCTRIuAIOTECA | HA THKONEL no 4000 M. }

34THICTE BOMHWX TPUGLE BHKOPHCTORYBATH JIeBRMH CVBCTPAT
€, AK i 1A iHIIHX eKONOTINHIK IPyn rprbiB, OOHUM 3 DETYIIOBANEL-
HUX PAKTOPIE aace esEn Tvx uM iHnmx Bnaia. [ne MOPCHKHX CAMDO-
iraux rpubis TaKuMi cnen@iuKrME CYBCTPATEME € KITKOBHHA,
nextus 1 NiTnH. Bogsi dixoMileTy DepeBaxHO BHMKOPHCTOBYHTE
oprauiuyi jpepens asory, 8 Gararo swais ridiomineTis — HITPAT-
M TA AMOHINEKE B30T,

Dironarorexui rpuin. TiToNoToreHE] FPUbH YPaIRYTs POCTH-
g, [o piel rpyoy exoanrs gouaa 10 000 Buais rpubis. 3a crynedem
napasuTHaMy iTonaTOrerHEl IPHOH DOALIMIOTE MA OGILraTH] TA (aKy k-
TaTiBHl. Y OGNIrATHHX UAPASHTIE SHUTTEEHH IHKA DPOXOAHTE V HiBiH
pociml. PaKyNETETHEH] DAPASHTH 3LATH] UAPAIUTYBATH HA MXUBLH
POCTHHI, RIte TAKOM MONCYTH BECTH i canpxiTHI enoci0 smuTTsA,

DitonaroreHal rpubn NAPAIHTYIOTE HA CLIBCEKOFOCHOJAPChKHX
POCAMNAX, BOHH YDAKYIOThL 1 COPHUYMHAITE 3EXBOPIOBRHHS PiaHHX
opradis HAE3EMHOL YECTHEM | KODEHEBO! CHCTEMH POCIME OLI 4ac Ix
seretanil, 8 TAKoM Y nponeci abepiranua sepus, osouin, QipykTis.

DitonaTorensl TPHOH COPHYMEANTE TEK] 38 XBOPIOBAHHEA!

6'RHPRHR — YDUMHEHHERA OPoBIAHOL TA KOpeHEEBOI cneTeM. Fpub
JOKANIBYETLCR | POIBHBAETLCA ¥ NPOBLAHMX CYIMHEX, COPHYMHA-
YH X MeXauiuHe 3aKyTIOPEHHA, BHACILI0K 20ro BLIBYBELTHER B AHCH-
HA POCHMHEW,

2rummMA — nix aieo gepmenTie rpubis AK OEPBAHEA 03HAKS
BEHHKAE DOM'SEWEHAN TH DYIHVBAHNS THRAHIIH:

nasmucmicme, 800 HexposL — BlAMUPAHHE B MICUAX YpareH-
Hs rPHEOM CRpEMBE TAAHOK TRAKIH;

aupasku (AHMPaxKOIL) — DNAMMCTOCT], LU0 XEPAKTCPUIYI0TL-
CH NOM'SKIICHHAM TKAKKHE, VTEDPEHHAM 3ATTIMGNCHE, B AKKX BLO-
GyBecTECH COOPOHOLISHH TPMGA;

BS Nounmenma rpnbin | xapasvenmctins xR iR T
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Zpubhui Haaim — poasuror MinEenis
MOBEPXHI YPEMKCHMX OPPafis pocapH;

nyemyau ~— YTBOPEHHA HA YPame il TRan i BHACTLAOK poa-
pHBY O eninepmicy sumyiamx COODOMOIEHD FRuba;

. Mymihinayii — vpaoweuui OpPFal POCIIHH, TpolMaaani Mine-
Jniem Fgﬁﬁﬂ' ‘LECTH;_BEYBBE Popmu TeMuosaBapsaeroro CHAEPOLLK,
HBYEHBAM (iTonATOreHEpX [ iB 38 L
namonozia. s i

DironaTorestl rpun SYeTpPIURIOTLES CePen npemeTanKin yoix
mm'armﬁisﬂxmmm.minuum. Cepop Mixpondsieris — e open-
crasHMKn ponis Fusarium, Alternaria, Cladosporium, Peniciflium.

t‘puﬁ:f. AKl puatmalaum aepesuny. Ll rpmGs: DYEEYIOTS nEPE-
BMHY HA BCix ETANAX: Bif NOWKOMKEHE Altosix nepes fo Ppoaxna-
OHEHA IEPEBHEM 0i) yac 36epirassn, a NoTin — Y CHOPYaax i pupo-
Gax. Jepesni knivinui obonomky CRIANMIOTECR POROEHMM HITHOM
3 uenponoak (OcHOBE Wi HOMUOHEHT), Teminiemonog, NirLigy, HeKTH-
HIB, 8 TAKO €MOT, BLAKIE T8 inmpx CHONYK, NPelCTABNEHHY, V Kepa.
NMEHX KinbKOCTAX, o rpubis, ski POSKIBAEIOTE BEPEBUEY, HANe-
¥ETH B OCHOBROMY Gasuainasui, & Takom neski BIIM ackomiyeTis
i BA Binbw nianix eTaRinX posknanaHHs — aenreposineTn. Cepen
HMX € CAHPOQITH T8 TADAIKTE,

Croenlansuum repmisom “gomoni rpubu” BasuBaoTL rpyOy
rpubis, skl nowkomKy0TE Iepes’ sl wacTHEY Gyaibens (Serpula
lacrymans).

Tpubu, navorenumi Axn nwoamue Ta Teapun. Li rpubs spsuse
MeOULHA TA BeMEpUHApNa Mironozis, Boup COPHYHHATD SAXBOM0-
BaHHA, AKI HROMBAKOTHCH M i K0 3 a M 1. Binkmicrts abynpuKis 3axpo-
PIOBEAHE HEJEHUTE A0 AeRTePOMiLETiS (BiaoMo Ginanko 150 muais),
hiromMineris {26 smnin) Ta ackominetie (28 Bunin). 3acnocobom nosa-
nizauii rpuby — abynuuer MiKoais Mo noalanTy 8 Taxi, mo
COPpHYMHAKTE JATANLHL MIKOGH (resepanizasani) Ta Mices! MiKOIH,

Tewepanisosani mixosu, Kesmacau — apxnoplosasms, swe
CNPHYMHACTECA ADIKAMODORIGHUMI rPpHGaMu poay Candida (usit-
uacTitie — Candida albicans). 11i canpoditai oprauiamm nyme oomu-
pedi na GaraThox pocnuHex, PRVETAX, 0BOYAX, CDVETI, MOSOMHIX
supofax. Bouy € THOOBHMH DPeACTABHUKAMI canpohiTHOl Bropr
TPABHOG TPAKTY MOMMHIK TH TBADIH, CAK0EO] POTOBOL TOPOXEN-
HI. 3EXBOPIOUBHHA DOIBMBACTLCA OPH OCaabnenui OprasiaNy T
nicio HecopuATAHBHX daxTopie, npu anTHOIDTHROTEpANIT, KonM
CIOCTEPITEE THEA SucORK Mepios (NOPYmMEHHS BB LAHOWICENS BILTLR

i cnopoBOItenER BA
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Mixpooprasismis). ¥ aasomy pasi mip gieio suTubioTyiis aunkae
yyTiEea 20 Hux GeKTeplaibHs MIKPOQUIOPE 1 NEPEeBRMIEC POIBKEA-
eTpea eritikins gpiskosa. 11106 anobirTH Ue0MY, Oig Yae npstite-
My BETHELOTHIS IPHGHEMAKITE TEXOX npoTUrpuBKORI penspeTy —
HiCTATHH, BHTH(DYHTIH, )

[THesmoMinoI — IBXBOPIOBAHESA, AK] CIPHMHHAIOTLECH rpy-
Bamy, Mo MEPSSKTYIOTE Y TREHWEEX OPOHXIE i jeredis. Tunosmm
abypumrom e Aspergillus fumigatus. [1¢ spXBODIOBHHEA IYHE TOLLH-
peHe y OTaxie, ocoDaMR0 BOAONJIBBHWX. senuKol poraToi xynobu,
anguHo pige y mopsuy, Jucepenos iHQekuil, AKX OIPABALO, € ypa-
#eHi Kopme, pisne pocanHHa cnposuss. Kpiv Aspergillus fumi-
gatus, Mix0aM JIOAMENA T TBEPUH COPUYNHAIOTHCH OKPeMIMM BH 18-
My AeHilmnie | MykopoEux rpnbis,

Mixosu IUSHILIKIX NOKPUSES CIPHHHHAIOTECH OepMAMOQUTHY-
mn Ta wepamudbiasnumy tpabavy. Haitpebesneusniinym 3aXB0PHBAH-
HAM € cTpary4ril mnuait, Ocsopsunve sbyAsvKamMn € By ponie Micro-
sporum, Trichophiton, Epidermophiton. LI rpubu anaTHi possvBaTycs
v ApixuxoBiA 1 Minemianssiil (riharediit) fopmi, To0TO OPOABIATH
aumopdian. IlaToressl RIBCTHEOCTI NpUTAMANKT 000N hopman.,

Eutomodpiaski rpwdn. [1s exonoriugs rpyne rpubie pissoma-
HITHA AKX 38 XHPEKTEPOM BiSEMOBLAHOCME FpubiB & KOMAXAMH, TAK
ian eTynexem ofiraTEOCT] uB AKYIETATWBHOCTL IX NEPBIKTUIMY
na kovaxax. Tepmiu “exmosogianei” osHause Pl TPOQINHIN XA PLK-
TEP BIMEMOBLAHOCHH Mis rpubamMy Ta KOMBXEMM. ix 11e HaanpAOTL
“incexmonapasumynoumy zputanu”. Ho Taxux rprOls HANEHATL
TIPEACTA BHHKY aCKO-, 3uro- 78 Gaswniomineris, [onlnrwTecs Ba exmo
AApEILmMU To endonapazirmy. EXTonapasuTs POsMILLVIOTEA HA OBEDX-
gl Tine komax (mMigeniil poasuaecTeeA Ha nosepxHi). Kpiv ackomine-
TiB, JI0 €KTONRPASHTIE HANEMH TE fenki penrepominery, Miueniii enno-
NAPEIUTIE POSBMEAETHCA BCCDEOMHE] TLNA KOMAX.

CpuGu-xuacary. [e BuAsERURIHO LiKABE EKONOTIYHE TPYOa
rpuBie, NPeacTABHWKY fKO1 31ATH] 38 XOILIIOBATH , YMEPTBARTH i epe-
BRPIOBATH HeMpTOA i HafnpoeTitnny, HaliTunosimus npefera BHH-
KOM XRHKIB, U0 YDEXHEIOTs HeMaTomM, € Arthrobotrys cligespora.

XAk JEXOOITIOE HEMATOAY 38 JOMNOMOCOK) TAK 3BAKUK YAOBIIOBE-
HiB — CIELANBEMAX KiTelb, 10 YTEOPIOIOTECHA B IX MILIe11 | oK PuTl
JHTIKHM CIHE0M,

Mixodiasri rputu. e rputs, sieTal ickysaTs Ha iHUIMY rpu-
Bax sk Ha noxwBanomy cyborperi. Mikodineui rpubu napuautyors
Ha (hironaToreHHyx rpulax, Ha BUIHX [cTinnpy. Cepen obmiraTHyux
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OHPHSUTIS € BHYTPINMBOKIITHHE]L TA nosaKITHHE], Mixodinesi
rprby BUsIBACH] Cepell 8CKO-, 68310 Tr Aeiirepomileris, Tax, e
oMU PEHEil FPYHTOBUE feiitepominer Trichoderma mose HEPASH-
TYBATH HE _Enrﬁj'nox .sunax PYRTOBMX rithomineris, Barato sugis
BCHEPTi/IB | DEHILEIS MOYTE IPOHMKATH ¥ CHOPARMIOHOCI MYKO-
panpENX rpubis.

I'pubu-cumbionru. Cumbios — sasemosarinme Ticse ¢ 18-
7h {cniBicHYBaHEN) IBOX Di3RuX oprasismis.

Cumbioz 3 poc.uuluamu. JhmuaiiesaKn — oprasiami, AKL yTBRO-
PIIOTBCH B PE3YALTATL cUMOinoy rpubis (FONOBHMUM YHHOM ACKOMI-
metig) i Bogopocreit. LIl Ass oprasismu pospisumoTheA as THROM
smsnesrn. [pubu e rereporpothamy, BogopocTi — ABTOTPOdEMM,
¥ nponeci cumbiosy rpubuvii oprasiam oTpumMye weobxigui gaepe-
Jia BYTNCIH) Bif BOJOPOCTL, 8 BOLOPOCTE OTPMMYE Bin rpubs Mine-
peALK peYOBKEY, BiTAMIEN, OPraHiYaAi B30T, BOIOTY TA iH.

Mirxopusni zputc, Mixoprsu fepessux noPil BWKANKAKTLES
GaamuianeuumMe rpubavy. eaxi rpubu He Buiafroso 3 ABIRIOTHCH
Ol neBHMMM pepesamy. OueBHIHO, 110 Migenii umx rpubis, npo-
HUKBIOUW B KOPIHHA, HOCTAYAE POCAVEN HOMUBHUME PEUORUEAME.
PociauHa € HocTaualbHuKoM KHCH0 ans rpufia (ocobameo B rpye-
Tax, Giaumx #a kucens), Pisionoriveomw ocobnMBICTIO MIKOPHSHITX
rprbie € noTpeba v BiTaMiksax rpynn B — TiaMini, NEHTOTEHOBIH A
HIKOTHHOBL KueaoTax, OloTHHI.

Cumbios 3 meapunamu, HaliTunosi WM OpRKIAL0M € cumbi-
oa rpuble 3 plasvme Komaxame. [Ipy ubomy 8 kmukax i Tini koma-
XM YTEODIOIOTECA Beluki KNiTuHM — MingTomu. Mypsaxn Ta TepMi-
TH BEMHOPHCTOBYIOTH MiLCHif rpubie sik AmCPeno HUBACHHS.

Terinmi rpeGun. Do uiei rpyny HANEKATEL TEPEEARHO TPHDI 3 TOKO-
BMTUMH M ACHCTHMH ILIOA0BMME Tinamu. Bouw npeacrasneni Gaan-
nageEEME rpubamn, AKl yTBOPIOTE DNOA0BL Ting ¥ BUrASAL roao-
BOK (IuBNI0K), TE HCKOMIIETEMH 3 COROBMTUMMN NAOAOBHMI TLINMMK.
Yacro leriedl rpudy € siopHasums, ane DEraTo & HWX — CANPO-
(iTHi rpyHTOel rpubH, RKL yTBOPIOIOTE ILNOKOBL TiaR HE nicosoMy
onafl, sKuil pOAKAAARETECH, T8 IRNmK OPreHiYHuX cybeTpaTax (Kon-
noct, rHii).

HapexosyioTh Kinbxe coTeds snis icissuy rpubis, ane Tias-
KU KiNbKa JCCHTKIB BMKOPHCTORYIOTBCA JIOAMEOK [ XA DY YBHE KA.

OcTardiMi poxaMy IHTEHCHMBHO DOSBMBHETBCH KYIBTHBYBAHK-
un feTisuux rpubis y opomucnosomy mactrrabi (mamniasiionn T8
rausa). ¥ poxaiiHicTs TEKUX rppdis cranosnTs L5-40 kr/m° naomi,
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npu LBOMY BposKail aHiMaeThCS GArATOPA30BO 3 OfHIE] Lnowi BRpO-
JIOB POKY-

I'pibu, sixi NOMKONKYITE NPOMHEIOE] Bupobn, MaTepian,
cnopynu. TTomkopkeRHA MaTEpiasin, NPOMACIOROL CHPOBMHEH TH
BUPOBiE poIrMEARIRTECH SK cHeIMpivEe eKoNOriyie Micle ICHyBAR-
un rprbie. Brugosuil cxnan rpebie i CTYHIHE YPAIKCHHA 38/1CKATE
rizl xapaxTepy cyBeTpaTy, foro poetynaocri ana rpuba. Ha erynine
ropoail meraner i nemeTanesyx aMpPoDbis BILIHBATE (HAKKO-Kiniy-
ui chaxrops: pH, Temnepatypa, POAOTICTH, KOHICHTPALLA KKHCHK TA
pycnexuenoti. Barato sugie canpodiTax rpubie MOMKYTLH BUKODH-
CTOBYBATH BAKKOAOCTYHHL cyfeTpaTH (onTHUHE cKAO, DAPapiEy,
LANMBO, MACKA, MacTuNsHl MaTOpiam Ta iK.).

Tax, y OPOKATENX MACIAX, OXCACIKYBANEHMX CHCTEMEX 1 npo-
MHBHHMX BOAAX CTANCOPOKATHHX ODiOUPHEMCTB BRARENCHO H8KTepii,
Apirkaz: T8 TpRH, FONOEHNM SHHOM, PoAis Aspergiilus, Trichoderma,
Penicilliumn. Tpud Cladosporium resinae uscTo BUABIAETLCA B pedep-
Byapax 3asianiinmm namasom. CnopH uboro rpria Be BTDEYAI0TE 3UTTE-
ANATHOCTL B HAPAX racy BOPoJOBMK HOEATL TPy Micail., Poassror rpulis
¥ DENHBEEK crcTemax miTaxia mome creoprosaTy esapiivi exuryanii nua-
CIinoK KOPosil 08/ BHITK HACOCLB WH CTiHOK pesepeyapis. 106 sanobir-
TH IBOMY, BUKOPMCTOBYIOTS Glottuan (LurifiTopu pocty Mikpooprasis-
MiB-AECTPYKTOPIB), 8 TAKOX HAHOCHATD HPOTHKOPOSLILH] HOKPITTS,

I'prabur Moy TH POSKNALATH L1ACTMACH. 3 TRKUX MaTepianis srai
nAKTe 6inabKe COTHI BMOIB rpubis, cepel HUx HafduacTilne aycTpi-
YMIOTLCH BCHCPTiny, neHinuny, qysepil. BaraTo soauux rpnfis agaTui
CLUPHYMHATH KOpodiio iwscTMar. Bigomi rppbn, Akl pyHeEY0TE ODTHIHE
oo (Aspergillus niger). I'pynGavu YDRKYIOTECH NeTanl pi3Hux Upmia-
B 3i cuoav. HafiakrysmimMy pyHHIBHUKAMM CAKAW € BCOeprinm,

CYHTeTHUHY IYMY aSATH] POSKASNETH BIAN poais Cephalospori-
um, Penicillium. T'pubyn poskianaw s BiTyMEL T8 noliMepHi mare-
pienu, 88 DIABMIICHO] BOJOrOCT] 3AATHI PYARYRETH KEPTHHHN, TBOPY
OGPASOTROPUOTO MYUCTEITEA. 3 NOIIKOMKeHUX AINAHOK KEDTHUH BITji-
nedi Cladesporium elaturnt, Cephalosporium acremonium, Aspergil-
tus versicolor.

Komrpensui 3amuranms o polpiny B
1. Ba sxceangs oanasamn rpste nogitul go poraey i TRADHNT
2, flxe micoe 3afiMonTs rpuby Cepen MHoNX opraniamin?
3. Axi (ysculi BKORYIOTE CTPYITYPRI KoMIONeRTR TpHBHOL KalTaHNT
4. Ulg 7axe qunopdiam? Cxapnireprsyfite sunoami iuemiansrore pocTy.

6.9, Th rembin | PHCTHA o 21
5. B8 MODGMOIGIO AKKK COOCOSIS Bi TEIR OIREHHR T
6. Hxi ocob 1 CTaTeBOro pasm o Fuskn i) =

ackoMiueTan i GaammionmineTan? o o “'
7. Hafite wepasreprerury wancis i i
T rpwbis, o sxonaTs igniny yoota,
_B. Arux amin 383808 cueTemETIES rpnbis y pesynmf:-r‘: mﬂ;u:;m“:
THIHOI TIOCALIOBROCTL pHocomanksol PHKT Yo BlnplanmoTees mix coboin cuere.
METHRE .EE.JI_. ){nm_nop-ra. JI. Maprenic 1a K.B. Wisapu, T. Kasanp-Crive? .
. 9. Hxi Bmmn-mp BHTNBEL DEHOBMHY CHETRIYIOTLCR TPUbamy? Fxi neTabo-
AUTH HBJI@HATL A0 NEPEMMHMY | rropummux?
10. Fx BrAsBomwTS 308t axTOPH 1A disi rpmt
ACNCrYHY aRTHoEieT 1
11. Oxspaxrepwayfize ekonoriun rpyoy rpmia, = e



9. APDHOXI

¥ Haw yee ApixaKl POSTARARKTH SE rpyny Britmx rprbis,
1[0 NEPEBAMNCHO BEFETYIOTH B OAHOKMITHEHIN IOPMi TE DOSMHOMY-
wrses OpyueKysaEHAm 860 moginom. o rpubis apimaxi sapaxo-
BY K0T HA CCHOBI PSly X&DHKTEPHIX O3HAK! HUNBRICTE AAPA, BIACYT-
HicTs hoTOCHITRAY BATBHRAX [irMenTin | DyXoMOCT], HEABHICTE [IIKo-
resy sk swoacHol pevonwen. Y GineiiocTi gpixais KTHEN 6ea-
Gaperi, ZeAK]I BMAR CHHTE3YIOThH YCPBEOHUMIE, Opalxkesult abo MoB-
THIT MIrMeHTH.

Ipisenud migpisusoTeen a8 POPMO0 BEreTATHEHMX KIITHH,
CTATEEKX CTIOP 1 KYABTYpATLHMMI odHakaMu. PocTyTe. fiK Tipasuy-
N0, y TeMnepaTyproMy Aisnasoui sin 0 no 87 C, Moy poaBuBa-
THCE B EopoiHEX T auegepobuvx ymorex as pH sin 3 o B, smxes
Memwda BOfHOL axTHeroeT cTauoeuTe D,90-0,60.

i i scint rpubam, ApiMpoxaM pHTEMaSHEME ancopbuiszui
i scwenenns. Bitstiors 3 BEux e eanpodiTamMu: ieHyoTe y (ino-
ctbepl Ta praccepi pocsIuK, FPYHTI, Mopchkiil i npicwill Boai, inmenx
npupoaxnx cyfcTparax. Poasnsamorsen apixkigl TAKOM y ULIyE-
KOBO-KHINKOBOMY TPAKTL, Ho NosepxEi mxips Teapui. Oaul 8 verx
348THI ICHYBATH B PI3HOMS HITHIK CKONOTIYHMX HILIAX , intn — Tins-
K B cnemmluHik, pisko obMmemcHnx ymosax. Onwcaso nouan
500 sunis gpixawxis, Axi uanexaTs 6lab ax go 60 popis.

9.1. OCHOBHI ETANK JOCNIIKEHHA
APDKONKIB

OcroBHi eTany gocniaiensn opispKiB TAKI:
6000 p. ao s.e. Caigvenis npo nwepEAPIHKEA B ErumnTi.
1000 p. go s.e. CBiAYCHHR NP0 CHOMHMBAKES HANOIB 3 NCPerHANO-
ro covpty y Keral.,
1192 p. n.e. Bupofuunteo picki B Ipnansii.

0.2, Byhcsa ApmamcGes miitvee 223

1200-1300 pp. Tlowwpesun nusosspiasa » THaniunii Epporri.

1680 p. A.JleseHryxk BNCPILE CHOCTEDIrss Apisamci.

1832 p. X.I'. Tlepeoon i E.M. @pic BoTRHOBMIN HANCKHIOTE
Apixcmxia 0o rpubis.

1837 p. W.D. Meiton nas NMEBHYM APGK DKM Basey Saccha:
romyces cerevigiae.

1839 p. T. Uleaue onucss cnope apimixis.

1863 p. JI. TlacTep seranoBus pons apixmsin v Gpomiksni,

1866 p. A. ne Bapi onuces MUTTERME THAKN APisAKIE,

1881 p. E.X. Xakven oTpumMas UHeTi KybTypH.

1896 p. E.X. Xaucen onybikyBas HEYROBY Kaacuhisniiio
ApiacoKie.

1897 p. E. Broxsep HoBLioMuE Npo 30aTHICTE Deaicmi ey
APIIDKOBUK eKCTPHKTIE 3aiHcHoBaTY Bpofluns.

1934 p. . V. Binr BusiBHB YePTyBARKSA raTuI0LIHOL T8 AUILIC:
1201 (A3 Y MUTTEBOMY LMK KpidaKin.

1935 p. H.K. Jlinarpen sunsus rereporasiam v Saccharo-
myces.

XX er., apyra  Lnpoxe europueranas apixioxis y GiorexHononiy.
AOMOBITHA

9.2. BYJJOBA APIKAXOBOT KNTHHM

JIpi sKROBH KIITHHE — I8 TROOBN CYRaPIoTHUHE KIITHHE, AKS
CRAPANETHCA 3 KAITUHHEOL CTINEW, LHTONAAIMM 3 LNTOMTEAMBTY -
HOKW MeMOPAHOK TH OPraHenamy (EHACIUIASMBETHYHHE PeTHRY VM,
pIKTHOCOMIM, AidocoMu, MikpoTinbiig, miToxouapii, putiocomss,
BK/IOMOHES, BAKYONL, sapo) (ane. posp. 5, pue. 5.8). Hupo uirko
eigocobnewne 1 orouene membpAHOID.

Enitunua erinka. Jplspkoss KiiTuke signinessa Bl S308HILI-
HLUr0 CEPCOOEMILA KIITUHHOMK cTiEKOIO 3asToBmics 70-350 =@w.
O¢HOBHEM HOMUOHEHTOM KITHHHOL CTIHKHK APHMIMI € nasicaxa-
praw (no 6070 % cyxol Macu). Kpim nonicaxapials. v cinani k-
THHROI CTIHEN sHxnaeHo 6imxer (6-13 %), miniau (2-9 % ) 1a ncopra-
mivgi noaipoctbary. OCHOBHHMI CTPYKTYPHHMI DARBHIIAMI 11071
caxapualB € nepeEarHo TMoK03s | maRoas, Ak npusana, ia puc 9.1
NoKasEHa KaiTuiEe crinks xaiGonexapesenx apincpxis Sacchare
myces cersuisioe, AKE CKIALEETHOR 3 POCHOMARARY, MEHAKY, [0
KaHy T8 Binxie,
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Pue. B.L. Cxemariave 306paxelit CPYRTYDH SUtTHIECE erimo pina-
=l Seccharomgees cersvisiae (A) T8 rwrsamaTTIGE memBipanas (B}

Epiv romononimepis, kmTusnl eTinky apisaxis MOKYThb Mic-
THTH I reteponorimepr. Tak, raiaKroMageay e CHABA0BHMY KJIITHE-
HHX CTiHOK Y ApLKands poats Trichosporon, Toru lopsis. ¥ neasmx sunis
Ga3uAiOMINeTHIR ADiN KB BUSTEIEHO KCHIOMAHANSL. Jlo crasny wii-
THHHHK CTIHOK ADDIKIE BXOIITE TEKOMK AMIHOOOTICAXAPHA XiTHH.
Kancyna. Bararo sxi apincs, mo ICHYIOTE ¥ NPUPOARNX Cyh-
cTpaTaX, GINHUX HAE A0cTYNEI NoMHHI PEUYOBHHE, QIOPMYIOTE M
HOBePXRHI KTITHHM Kancyy Hoaicaxapranol opwpons. Pauitue saa-
HEAAW, WO KANCYAL Ja0E3NeHYe OPUKPINICHER KNITHE, NepemRO-
HAOHH IX SMUBATHIO, 8 TAROMC JEXFIUAE KALTUHE Big Bil HOCIIPUAT-
NrBuX hakropis. Miawiin JocabxerEa TIOKA3AH, 10 HAABMICTE
KANCY.AN 3YMOBJIEOE BCHMLIALLO HOKHEIIX PeYOBHH 30 YMOBM IX HUIb-
KOl KOHneHTpamnil HERPKONWIIHBOMY CEPCAOBRMIL.
BinmMiusoeri ¥ ximiuHomy cxaaai KBICYNBHUK | QO38KIITHH-
HUX DOMCAXBPYMALE APLKIDKIB oAk AocALIsmKs PO3rAAALI0TE HK

9.2 Gynora Qoiwawopci KiitiHe 225

THKCOHOMIuKY o3raky. Tax, bochomanany e HADAKTEPHUMI Ciia.
ACHUME NOJNICAX8PHALB Y TpencTasHscin pois Hansenula 18 Pichia.
V apincpkis poay RhAodotorulag OCHOBHWUM KOMNOHCHTOM € MAHaH,
v Cryptococcus — wpenmii FETEPONOMCAXAPUL, AKMIL CHIaIAETECS
3 KCUJIO3W, MAEO3Y TR TNIOKYDPOHOBOL KHCAOTH.

LxTonmaamarimysa MemOpANA CKA8ARETLCH 3 NOAELRHOTD wapy
JNOLAB, SKUE MICTUTBCH MiM TOHKHMY mapamu 6inka. Bitkosi
MONEKYNH PO3MILYIOTECS He TLIEKY Ha nopepxui MemGpany, a i
NPORM3YITE O HAcKPids (aus. puc. 9.1), [Liaavanema ¥ Ipisamis
MA€ TOBIWHY Oapaeko 7 #M, micture npubnuaso ofHakoRy Kias-
wieTs minigie 1 6inkip i suauno Menue Byrnesogis. Jliniaw npencran-
Nexi B OCHOBHOMY MOHO-, AH- 1 TPHCMUEDHAAMM, THiROMiDgaMe
Té HOBCAMKMMH KLIBKOCTAMM CTEPOJIB (epro- 78 3umMoctepon). Buiet
BYTICBO/IB cTaHOBITE 2—10 % mucy nmembpaus. Byrnesonni xommo-
HEHTH NPHCYTHI y BUCAAAl riikoninigis | CALKONPOTeiHIE.

flapo orouene speprow membpasow (aBowapons nepdroposa-
un vembpana). THK (socii resemiynoi ingropmanii) pospominena
MIZK XPOMOCOMAMY,

Miroxomapit — cchepuuni ui naIYKOTONIGET CTPYKTYPH, 0TO-
del ABOIUAPOBOIK MeMBpanow, Cxnagxu BHYTpimAB MembGpaan
YTBOPHIWTE KPUcTH. BHyTpunns MeMOpPAHA MICTHTE KOMOOGHEHTH
ENEKTPOR-TPARCOOPTROro nasiora T8 AT®-cunmasy. ¥V apeanc-
Bl KNITHHL PO € OCHOBHNM, 818 HE EINHM HOCIEM N HETHUHOT inhop-
mauil. Yacruna Takor indopmanii mictntecs 8 JTHK MITOXOHAPIH.

EnOniasMaTHRNKI peTHsyiym apase cobowo CHCTEMY MCMBG-
PEHHWY INSCTUH, KARANIE, Bye6a1n0K | (UeTEPY, OTOYCHIX E10MEH-
TEPHOI0 MEMOPABOD. DYHKIN Y ApLHaKoBLR waituni: 3abeancyes-
HA BHYTPLLH ORI TUHAOT TRAHCIOPTY HOHRGIBEHK PESOBME a0 Micns
TROXOMIKCHES CHHTeTHYHIN peaxiliii, YiacTs B 0DMiui BYrnesonis,
CHETedl Minigie Ta inmex saxciasux MetabonidHux nponecax.

Jlizecomu — BHYTDILIEBOKIITHEHI OPrERE/ s, 0ToYRH] ATonpo-
reiguoio memGpanow, Bouw MicTats #abip depmenTis, AKL rigpoi-
YT DIIKH, MONICAXAPKIN T HYKICIHOB] KUCIOTH.

MikpoTiIEiLA — YMOBHE HAIRA OPFAREN — HEPOKTHCOM, TIIOKCH-
com T8 in, Mikporineua micrars 6insw sk 20 piaaux depmenris.
Tak, y DEPOKCHCOMEX MICTATHCA EATANAA TH DepokcHuasas. Kpim
TOTO, B MiKDOTiNblifx MICTATECH (epMCHTH J-OKUCHCHES MUPHKX
KHCN0T, FAIOKCUIATHOrO LHKAY, AerLpOoreHaan 1a in.

Bpini apix Kol KAITHHE MICTATE BENMRY REKYOTs. DyRRIHL
{1 ToyHO He BeraxopiacHi. IToKa3AHO, MO B Hill MICTATBCH riopoJi-
15 4.292
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THusi epMenTH, ToAIoCATIL. niniay, HUIBKOMOAEKYNAPHL KAl
Ui irepMeniaTH T oK Metais. Hiwosipuo, D10 BaKyonL Y ApLIa-
sosifl KaiTuel QIE A pesepeyap Aia ABepiraHHA NOMMBHMK peUo-
BUH i riaponiTEYHAX depmedTie.

BrcuioweHis - - SANACH] PEYDEVHM, AKHMA ¥ Apisaaie€ roixo-
reu (Saccharomyces, Crypiococeus), nomigocdary (BomoTys) (Sac-
charomyces), s« pH ¥ BUTIALL O Peni wpanens (Trichosporon) abo
onHiel mnigHol BAKYOML (Lipomyces).

9.3, XIMIYHUMA CKNAL OPIKNIB

Ximiusnil craan QpLHUGAHIB 3RACKUTE BUT BHMAY T8 YMOB KyJik-
uEyBaHES, JIpisud MICTATL Y CEPRAHEOMY 75 -Bonw Ta 25 % cyxol
PevOBMHE, AKA MBE NPHEAMHD TAKME CKARL, 70 HOOprasiyHi pewony-
i — 5-10; syraesogn — 25—-50; ajor — 4,8-12.0; Gimew (> 6,25) —
30-75; mimas — 2-5. OCHOBEHMH KOV IOHEHTAMME HEOPTEHIMHKX PeuD-
gl € dhochopur kuchota (Ganasko 50 %) 7a kil (Gamasio 25 V).

¥ ppisaax MiCTATLCA BeaaMiHE] BMIEOKHMCAOTH, TOMY CKIBL
nplmKoBoro Guike EaMaBKEE 10 IORHOUIHHOTO, & TAKOM PAJ BITA-
minis rpyne B, Jpisand agaTHI N0 CHHTE3Y kaporTHHoigis (npen-
crapuiEs pogie Rhodeolorula, Sporabolomyces, Rhodesporidium,
Sporidiobolus). BMICT KEPOTHHOLAIS KOIVRRETLCA B MEMAX gig BO
10 570 mxr/r.

9.4. PO3MHOMEHHA OPIKAXKIB
9.4.1. BescTarese poOIMHOMEHHA

Pospiaugeots TPH THOM BEIETATHAHOID PUBMHOMKEHHS apaa-
#iie: GPYHEKYBAHHA, 0OMLN | GpYHBHYBRHHT, 110 3BKIHYYETBCA DO
nont. Crnocif BEMETETHRHONO POIMEOMEHHA € BAMUIMBHM TAKCOHO-
Mismim KpuTeplem Ana nopiny Apixanas ponwan Saccharomyce-
taceae Ha MigpoAHHA.

¥ npiiis nigponsss Ssccharomycetoidese BETETATHEHE POIMHO-
Juenus nlbynseTsea GaraTocTopossiv BpyHsryBanm (puc. 82, a). mob-
To hopMyBanin GPYHBOK HA PlaHUx Dowax METEDHHECEKOT FITHHH.

JLtA npeacTABHIKIR DIZPORMHH Schizosaccharomyeetoideae
€ XAPBKTEPHMM DO3MHOKTHHA AOALAOM — MNOROBMKEHHRA KIITHHU

9.4, Poysitesine apowges

Fur. B2, TunH mereTaThnsoro poisuometun Apimamin:
@ — BaraTocToponde GpyHEXYBAREA; 6 — mogis; e — Bloonsp-
e TH MOHONOAPNE OPYHLCyBaNHT

3 00HOrO KIHLLA 3 HA MTHHM 1
hip il :;ygjl m.:,r‘mnpennnm NonepedHol Neperopon-

¥ npoueci GpyHBRYBAHHA, 00 3aRivuyeTHeA NOALIOM, 6060 Gino-
.nnp-l{m_‘u OpyHerysarur (ninponuxa Nadsonioideac) dopayeauns
Rgmpum KAITVH NOSMHAETECH 3 yTEOpeHHA BpyHuKM HE By #0uiil ocH-
Bi, Hbk y Schizosaccharomycetoidere, | aakinyyeThen n0OABOW 1 GCHO-
81 OpYHBKM neperopopky (puc. 9.2, e).

Crooci6 yTROpeHuA kIiTHEEOI CTiHK ¥ Opolieci GpYHbKYBRH-
HA TAKOXK MOMHH POArIAAATH SK TAKCOHOMIYHY O3MaKy. ¥ m:;comi—
UETHUN APiAKie cloCTepiraeTyCR 2onobagcmusne Dpyubkysas-
HH — 0O YTBOPCHHA HOROL K THHHOT eTiHK Y GPYHBEN 381yUs10TLCH
BCi LIAPH KNITHHEOI CTIHKH MATEPHHCRKOL 3UiTHHY. 3a 2emepobaac-
mushozo (enmepobnacmuxnozo) OpYHEKYBEHHSA, AKE 3YCTPINACTHOA
y GasnniomilleTHHX NPIMIKIE, KNITHHHA CTIHKA Moaofol GpysbK
YTROPIETECH NULUE B PEAVALTATL POITATYRAHHA BHYTPILH 0RO 1HADY
KAITHHMOT CTIHKN METEPUHCHKOT KAiTHHM.

¥ TBOpEHHA CAPARKHLOrO T8 Nvengomiueaio. ¥ npoueci Gpyie-
KYBAHHA apiai GPYHEKH MOMyTE HE BIANLNATHCA BiI MATEPHHCEKOL
KAITHHY | yTHOPIOKYTH TPOHA A60 naHLONKKI HatTeH. Lle npusoants
A0 hopmynarHA ncesnomiuenixo (pue. 9.3, a, 0).
15%4-202
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Puc, 8.3. Tunn mineniso y npimaxia:
o — npEsiTananid Anenidl; ¢

R ooe i if; & —

# — mitremi 3 npasoEMy

MNIENIR | BpTPOCTIOpR;

Cupesskuiil mitenifi yTROPIOETLCA AHIUE Y APLMIMKIE, 308THHX
RO posMuomeru s noplnom, Tlpe somy rinkg pioHOro posMipy poapoc-
TAWTLCA B PE3yLTETE Ge3anepepRHOIO POCTY BEPHIBKY Mgk, noilepeyss
HERENOPONKE MMt KuiTHHEME yTBOPHETHCA Ges asyweuus, Minenii
bCoHe POIMALATHCA HA YACTIHE, B pe3yAbTari 4oro GOpMy T OaH0-
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KAITHHE] 8PTPOCHOpH — olali (puc. 9.3, &), ¥rpopouna mivesmina npms-
wxamu (puc. 9.9, 2) xapakrepsie ain Basmaiominersuy mpixasxis.

¥raopennn GescraTesnx crop. Expocnopy — sereratussi kii-
THHM, AK] (IPMYIOTLCS HCEDEANET KNiTHEN 86O rithy (puc. 8.4, a).
Ix monHe cnocrepiraTe B crapux KYAETYDax ApL#omis, BHpoile-
HIX Hi CYCNO-8r8pl, KAPTONIRHOMY arapi, CONOADBO-ADLIKANOBOMY
arapl. ¥TeOpoioTeen ¥ apiskmxin Candida, Trichosporon, Crypto-
coceus, Qosporidium.

¥ peswwrx Baais apisguxia(Candida albicans, €. tropicalis, npen-
craEuukKis pony Metschnikowia, inoni v Trichoaporon i Cryptococcus)
POpMYIOTECS XaAMIAOCTOPY (pue. 9.4, 6), Tle ToscTocTinul HecTaTERD-
TOHOXMKEHE A CIORE, 100 YTEOPKNOTESA TepMi Ha Thio 860 ikTepraiap-
HO B PesYNLTATI OKPYTNCHES KAiTH. MictsTs 6araro ninigis.

Yrsopesun Gasicmocnop — onuu i3 coocobia GescraTesoro
POSMHOMERHS, w10 NpUTaMBARNHH npixcm+er ponis Sporobolomuyces,
Bullera, Sporidiobolus. 11} cnopy (opmyloThea HE ClELLANBERY SAM0CT-

Puc. 8.4, Oemcl O O
a P 0 — X
PHUHL TH BCHMETPHYRL)
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peHMX BMpOCTAX BEIETETHEHUX HAITHE — cTepurMax i npy noapi-
BaHHi BHKEARIOTLCA Y AOBITPA. MAKTL XaparTepyy (hopmy — wWwapo-,
cepilo-, nuMouc- Te afkuenonibuy (puc. 9.4, &).

9.4.2. Crarese poamHOXeHHR Apixamia

38 CTATEROIO POIMHOMKCHES B PEAYIBTATL MEROTUYHONO noni-
MY AMOANOLAKOCO AAPE APIMANES YTEOPHIOTHCR MALIOLAH criopy —
ackocnopu (exn0redui) a cnopudii (ex3oredui). Jpincci — pisuo-
CTATCRI Opradiame, TOMY poapisHAIOTE Z0MOmai%ri (JIIATTA NOTOM-
KiB oOEi€l coopd UM ocoluH, AKI YyTROPMMSCH 3 OOMIEl 1 'Tiei camol
CALLIOLAHOL KIITHEW) TR 2emepomanivni (aamrra, abo kos'oragis,
M KATHAAME — NOTOMKAMY Pi3HiX CROACTIHX KTiTHH),

ACKOCOOPH YTROPHKTECA SCKOMIUETHMME ipiskasansr, Hafac-
Thme B #CKY (cymui) micirees min 1 o 4-8 coop (Saccharomyees,
Saccharomycoides), imxom klsxa necaris(Lipomyees, Kluyveromyoes).
Mapdwsorives pissomMaHiTHICTL BOKOCUOP € TAKCOHOMIMHOK O3HAKOLD.

Beactarerul] (6py HbuKYBARET) TH CTATEEHT LLIAXH POIMHOMEH-
HA ACKOMIRETHHX Apikpxis Saccharomyces cerevisige noxasasi
HE pue. 8.5. ¥ ¢TETEROMY IIpol|eci 3 HOPMATBEHOL AMILI0IAHOT KAITH-
HY {KTITHHA 3 HBOMB HEGOPAMH XPOMOcoM | BLIN0BLIHO 2 1BOMA Habopa-
MH reuig) unaxom mefoay (penyiuifumil nopi) YTBODIOETHCH HOK,
AKKA MICTHTS YOTMPH TALNOIAHI SCKOCHOPH (RTITHEY 3 0AHEM HAG0-

Acxocoopa

(THR cnepOBAHES a) BpyHLEYRAHE
~fEh

bear:'nm Ho‘pnmulu sxnnGls-

PodMEOKenRR BN KabTine a/a l'mmm:l CraTese Ationsitin
wiltais s, PO3MHO- Annnolzin
y WEHHSR walvyne o/
Bnrwra

Puc. B.5. Posmuoxesnus mpimnmis Ascomyceles
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POM XpoMOCcOM | OOHKM HABopom renis). Ackocnopit GyBEOTE TBOX
THEOLB CHAPIOBAHEN: 0 1 0. BpyurxyBaRuaM KIiTHEN HOMEOrO THITY
MOMYTh YTROPIORATY iHIni rannoigai kaitiHy. Bancainok coapio-
BAHHA FAONOLAHMX KIITHH 4 1 G YTBOPIOETHCE HOPMEHLHA IMILAOT -
Ha xniTesa a/a. TEonoinM KnlTesn 0QHOr0 THRY TAKOW MOMYTH
HMNBAKOBO CHRPIOBATHCE, YTHODIOWYH BEOMENEHL aMILAOiAHE xai-
el (a/a af0 @/a), AKI POBMHOMYIOTECH TLIRKY 3eusakAkM Gea-
CTETEBHM LINAXOM — OpyEbKYBAHHAM.

ExcoreHsi crares] enopy cnopuil yreopiowTecs y GaammionineT-
HUX ApinpKis. ¥ HUX tieaa sARTTs FACAOIHNK KIITHE YTEODIOS-
ThCR ABoAnepEni (Fuxapiodimnul) minenii, Ba Axomy (upMyIOTE-
ca ToBCTOCTIMEL, Kpyri (oBanesl, raETenenonibui, rpymononifui)
KNETHHY, K MICTATL BRIKWNEHHA MNIinis — menio- afo meaedmo-
cnopu. TenelTocnoPM MOMYTE IPoPOCTATH, YTBOPIOION K CENTOBAKKE
(2-4-rniTHEanit) Minenidt abo receorropaunit (oouok niTUueuit) npo-
minenii (poctopa riga), ER HKOMY YTEOPIOWTECA CIIOPMALL

9.5. TAKCOHOMIA Ta CACTEMATHKA
APIKIOMIB

IMepina seyxors KancHbikanis apincpxis 6yne poapobnens
BarckRym Mikonorom E. X, Xatceuomy 1896 p. Bix o6 earas npiaxa-
i, ARl yTOOPIOIOTE CioPH, ¥ Biciv poxis ponusaw Saccharomyceta-
ceae. Hadtnigomiun rascuikaunii, onybhrikosasi  nepiuiit nonosmui
XX cr.: cueTeMM opencTaBuMKiB rannarncekol wkonn . Jossep
i H.I».B. Kpercp-nau Pifi (1952 p.), TR PRARHCLKOTO BYEHOID
B.L Kyapssuesa (1954 p.). Iepiea sonpcndikania 6asysanacs B OCE0E-
HoMY HA mopdonoro-gisicnoNYENX BIACTHBOCTAX JAPINGDKIE, ADY-
ra, KpiM HMX OSHAK, BPEXOBYBAJA HANEMHICTS BHAIE [0 HEBHUX
Micis ICHYBAHEA T8 X AJBOTALLIO N0 UK YMOB, BHaUNHE Kpok Y CHC-
remamiil gpiwoskle Gyno spobnexc F8CTOCYBANHAN ISHOCHOTUNE-
THKY — BUBYEHESR JKHTTEBMX LMKNIE, KoHLUenuil crarl T expeny-
sanng. JoHeaasre GinbulicTs AOCALIHMKIR POAMILYBAIE Jpixci
v Tpu nipeinaing — scxomiveroeux. DasnaiomitleTosrx Ta Hepoc-
KOHRTKX TpHbis siaginy Eumycots uapersa Mycota. Ackomiuets
YTEOPIOIOTE CyMiH 8 EHAOTCHHMMI CTRTEBUMU cnopemy, Gasugio-
MineTst — Tesiocnopu i Gasnaiononibi cnopoops 3 eKIOTEHEHMH
eTaTenMME criopamp, Aefirepomiuers — nume Gescratesl Cnopi,
BOHM HE MUIOTE CTATEBOTD 1POLECY.
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¥V 1984 p. 6yna onyGaikOBAHA KIACHOLKAIIA H.I%.B. Kpe-
rep-Bag Piil, AKA BIPOROBK MakHke 16 poKin pRaNAIHCh BaRoBaL-
woto (mada. 9.1).

Tafizuys 9.1
Kascugixanin apixnxis (1954 p.)
Bianin Eumycota
ey Pin (gerki
Dinmiaila Konze Tlgprnok Punnna NpEACTARHIH)
Spermophtorncese | Metschalkowla
Lipomyces
Anco Hemiasco- talo Debaryomyces
mycating | mycetes |Endomycetales)  Ssccharo- Hansenuic
mycetacene Plrhic
Saccharomyees
Filobosidind Filobesidi Filabasidium
Opisnd,
Banidio- Besidio- | Ustilsginales | s yreopioiots | Rhodosperidium
mycoting mycetes TEOOCOOpE
Tremellales Sirchasidiscese Sirobasidium
Tremellacese Tremella

Candida
Cryplocaccus
Cryptococcncess | Rhodotorula

Deutero- Blasto- _B Tricha

mycoting mycetes Trigonopain
Sporcbolo- Burella
mycetacese Sporobolomyces

Hi i B cuoTeMABTUL NPOKAPIOT 1 MIKPOMILETIE, 38CTOCYBAKIA
y AocaiDKeHH] ApiDKIE MeTomiB MoJeKyapeol Gioaoril Te rege-
THHKE MeTonin {peaynyrary cuiseaypannn K ma PHE, soxpe-
Ma KoHcepraTHBEHOL 188 pPHK T8 oxpemux aomeris 2858 pPHE,
METOAIR PPCTPHKIIAHOrO AHANI3Y, enerTpodopesdy KIiTHHEMY Bin-
Kip 78 i8.) NoCTABMAN i cyMELB icHyIoNY Kascuhikauio gpisimsis.

¥ 1998 p. Gyno onyGAIKORAKD YETBEPTE BUARHHA BusHAwum-
KA ADDRAKIA 38 penaKImiern aMeprkaicbkux BuckHuX K.I1. Kypru-
vaun 78 [ B. Qena, 3risEo 3 qum BRIAHEAM acoporeRyi gefirepo-
MiLeTHI gpLApK HE ICHYIOTE S CAMOCTLIEIN OXpeMyTil TAKCOH, 8 HAIe-
HATH [0 BCKO- TA GaMAioMiueTHIX apixuekis. ¥ 2000 p, 6yno ony6-
NixopaEC hLIOreHeTMYHY Knackudixain apingoxis K11 Kyproma-
Ha (madnr 9.2).
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: ) Tatauys 2.2
i esix ¥y Ginani Kyprumans (2000 p.)
Knac Pin (ozcasani
Hon o LD He B poiH)
Blastobotrys
Saccharomyestales Brettanomypees
Hempscomycetes (CHuOHiM Candidncene Candida
Endomycetales) Sympudiomgres
Trigonog
Sporobelo- Sporobolomuyces
Bésraionditeriit ipk = mycetaceae Rhodotorula
(Ananopdunft Tukcon) Burviia
Cryptococenceee | Cryplococcus
Trichosporun

Chin sassavrm, 110 B BRID 4AC HEKOPEKTHNM € i CAM TepMix
“acnoporeusi” (860 HenockoHani) gpiscoxi. ¥ ap'naky 3 Tem mo wi
OpisaHi 38paXoPEHL A0 8CKO- 4§ SasumioMineTie, REAAETLCH, LI0
i pOHM 3RaTH] PUBMHOMKYBATHCH CTATEDMM HUIAROM, TPOTe A0 LEX
oip He ninibpaso (Yu He BCTREORNEHO) YMOBH, B AKHX CTATERE POd-
MHOMEHHN THHHX JDINGIKIE MOMAMBE.

9.6. NPAKTHYHE BEMKOPHCTAHHA OPDXIOMIB

Hpincxi Saccharomyces cerevisioe 3 ABBRIX-ABRCHE CITY IKITAN
JEOnMHEL. ¥ Hau! 4ac pisHi WTAME LEOr0 BIAY APiACORIE BUKOPHCTO-
BYIOTECA ¥ NABOBEPiHEI, BMHOpOBCTRI, Xx1ilonexapeTni, BUpofHinTTal
cnupTis. Jpisud Kluyveromyces fragilis, axi sbpomkyors nak-
TO3Y, BHKOPHCTORYIOTECH A8 siPOTHRIITEA CIMPTY 3 MOJOYUECT CHPO-
saTeu. Hdpincosi Candida lipulytica meraboniayiorh Byrnesonsl T8
€ UPOMUCADRNM [UKCPEN0M JIMMOHEOL KHMC/I0TH.

Hpisamwd popy Candida sperui pocTy HA Garatsox cyScipe-
Tax: syracsoaaax (Candida tropicalis), meranoni (Candida boidinii},
ripgponisaTax TopdyTa nepevau (Candida utilis), eraroni (Candida
utitis). [x GioMacs AMKOPHOTOBYETECH AK KOPMOBS A0GABKA 10 PALLiO-
HY CLABCBKOrOUIONBPCEHUX TEAPKEA, JleTanbuilua indopmanina apo
BinKoBi MPOAYRTH, AKL OAEIKYIOTS 38 ONOMOPCI) NPIXHUDKIB, HABE-
neus y poag. 22 “Mikpoopragisme 2K ob'exry florexHonorii”,

Pichia guilliermondi BHKOPHMOTOBY ETECA LIS OREPIBLEA Pirbo-
Wnasiny, [dpiwmki Riodotorule e poxepesom ninitin, f-xapotusy.
Trichospuron cutaneun Bifirpae BAMAMBY pofib B AePOlEUX cHCTe-
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MEX Q4UUIERHA CTINHIK BOJ 3AWSKH SAATHOCT] DKUCHIBATY Opra-
EiuEi cnonyry, BERITE TEKI, AKI € TOKCHYHUMK ANA rpulis (Hanpuy-
nag desonsri coonyky)., Opinaowi Phaffia rhodozyma cunteaywrs
HEFEMYAMHN I KAPCTRHOLT GOMAaKcanmun, AKNA Mmoxe ByTe fse-
penom MirMEHTY AAR nococs T8 qopesl, BMPOLLYBBHNX YV CTABKAX.
M'sco prbs, BMpoOLeHol B weroui, GyBac Ginkm, une safyuac uop-
METBHOID BROJIANY, AKINO B KOPM A0GAMIAKGTE TirMEHT. ACTAKCAE-
THH HaZAE M'ACY nOcoca Ta (hopei XEPSKTEPHE OPANIKER0-POHERe
aabapRAeHHA .

Apimami Saccharomyces y npomucnosocri

OcHORHDIO BIACTUBICTIO CAXBPOMILIETIH, HKA LIMPOKD AMKOPHC-
TUBYETLCH B NDOMHCAUBOCTI, € 3ARTHICTE 3 AMCOKOIC eeKTHBHICTID
NepeTEOPIOBATH BENHKI KOKUeHTpaT Uykpis Ha coupi. J1o crasgy
npogykTip cuvpronoro Gpogiies BXOOWTE HE TLABKH eTauon, a i
Byrnesucanii ree i apbxoxcsa Giomaca. o BuzRIMBEE OPOAYKTID
GpOiHEA MONHE 3BPAXYBATH | OPrEHONENTHYH] CHONYKH, RiKi BEPOS-
NAKTHCA CAXAPOMIUETEMH i HAZATH COMPTORMM HANoAm ocobam-
BOPO CMAKY TA BPOMETY (BHLIL NPT, KMCIOTH, ANBAECIM pasom
8 KeTOHAMY, CIPKOBMICHI pedosuan).

BiipOGHMUTREO ATKOrONLMEX HATIOLE, 38 AONOMOr0K ApingpKin
enpofinsioTe TAKL HANOL (Y AYXKKAX BKA3AHA OCHOBHS CHPOBMHE)
NWE0, RICKi (AYMIHD), MOPLIKA (KYKYDYAoa, KAPTOLIA, MINeHM1LS),
IHH (KYKYDYaa8a, kapronns), caxke (prc), pom (mennca), sumo (Bus0-
rpas), Gpenni (Remorpss), cunp (abayka), Kaaesaaoc (abayxa).

Hidzomoexa cupoauns. Ocrinbie APLKIKE TECKD 38CA0I0IOTE
UYKPH, IO MICTATECA ¥ BUHOIDAZ, IR CHPOBMHE He noTpebye sinxor
nerepenHEol o6pobky — AOCTATHEO POSKABMTH ATONM TH BHYASHTH
cix, [lna BupoSEANTEA YEPBOHOND BUHA MIKIPKY T8 KICTOUKH BHHG-
rpagy SANMUIBIOTE ¥ COKY BnpoRotx Beiel depmerTaril, o s waa
DPMroTYBaHESR GLNMX BHM X BHIANAIOTS [LCIR POSASBIICRaNHA ArLL.

Hs sinminy Bif LyKpis BMEOFPagy, OCHOBKMILL BYTHIEBOJ R4YME-
HIO (KPOXMANS) He 28CB0KETHCA ADIRKIREME. ¥ 3B ABKY 3 KM BANK-
NNGHT TEXHOMOrIENHA €TAL MHBORAPIHKA NOARTEE NpopoLLysaHHi
FUMEHI), }f [PoLCe] HKOTO CHHTESYETECA KOMIIEK: AMLNAIHUK (ep-
rcHTIR. LeR ctan swameators ConDmiHEAM. Tpopowensit sumine
BUCYLIYEOTL Y [eYax, 0pH Us0my aii6YBRETHCR KAPAMETISELF TIVK-
PR, | yTROPIOBAHI TeMHOIa0APEIEH] PEYOBHH Y HANRITE HHUBY B1INo-
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BiAHOrO Koawsopy. Ilani conop poamentowts i amitnyors a RofO0;
Hef fpoLes AeXuTE B OCHOBI NPUroTysanug cycna. Tpu usomy amiio-
JUTHYHI (e PMENTI POALLEILIHMTE KPOXMANS 0 MATETOIM T8 LHIITHX 1IyK-
piB, Al gplxarki sgarei 3aceoiosaty, OTpamanmil excTpaxT (cyeio)
DLIBTEYITE BiA FBNMIIKIE AUMEHIO | BHKOPHCTOBYIOTS AK CEPalg-
BHLUE AR BUPOULYBAEUS npixmuin,
Depmenmayis (Bupoyyscuns dpimdxia). ¥ snpobusursi
OMBA B CYCHD BHOCHTH OAME wWTaM — Saccharomyces cerevisige, ¥ suro-
TORSEHEL BUHE BHHOPHCTOBYEOTE IPMPOAKY $ACDY WKLDHN BHHEONDS-
ny, Tax Wo y Gponindl Gepy s yuscTe Garero suais npixcnxis. Hpiv
Saccharomyces, ne — Brettunomyces sp., Candida sp., Debaryomyces
sp., Hansenula. DepmerTallin npoAosXyeThea KinLKa gris (npuro-
TYBEHHA NHBA) ¥y Kinexa THAHUIB (BHpolnayTeo BRHA).
Hoapisannn, Bei copry nusa ™ geakd cOpTH Byma DospieawTe
HiNBKA THAKRIE, Togl AK AeAK] BUHA | NPOIYKTH NEperokn, fKi BrHD-
PHCTORYIOTRCH JUNA ogepcautn Bickl T8 Gpensl, MoXKHa BUTPHMYBATH
HiNLKA powis. ¥ BUDOGHMITEL IMBA STAN QOAPIBANHA HECOXIAHMA AN
BHAANCHER JEAKMK HeDaM AKX JeTKHK A0MILLOK T8 OCal3HeHES nod-
(PeHOABHHX CNONYK, AKi MOXYTH COPHYMEMTH NOMYTHIHHA NHUASA.
¥ npoueci gospisauna pina elABysseTees pler BaxTepiil, axi aa pono-
MOTOK TAK ZBEROrO AENYUEC-MONOUHOMACIONO GPOLIHER BEHARIHIOTE
3 BpHA ABIYUHY KMCROTY, LU0 NOKPALIYE CMEKOB] AKOCTL BHHA,
Bupofusuree evadony fK nanuea. Emamon — exoncriveo
ypcTe DAMTKEC, BHECALIOK ITOPAHHA AKOT0 Y TBOPEIOTECA BYTAEKHC-
nwii raa i pond. BUKOPMCTOBYETBCA B ABMTYHAX BHYTPUNHEOrO 370
pAHME y uMCcTOMY BurnAal a6o Ax 10-20% -sn pobarka fo GeHIUHY
{raaoxon). ¥ B0-x poxax XX cr. y Bpaaunii 75 % asromoBinin npe-
o ua 95%: -My eTaHO/I, A pellTa — EA FE30X01.
He 3HAYEME DOCIBEHX NAOIMEX NepesfauncTecs sMpolllyBaH-
HA CiNECHKOTOCOOARPCERUE KYNLTYP ANA HACTYNHOL Ix nepepobKH
HE €TAHON. Ane, HA HMANL, IPH UEOMY ICHYE TUAEMA: IPOADBONBCT:
RO Yy EePris, BupofHsuTeo eTaHoaY 3 poCAMHHOL cHpoBUHY Hehea-
BLONOQHE: HE KOMeH AiTp ¢oupry upunaiae 12-14 n eridunx Bon
4 BHCOKOM ROHICHTPALIEND BLIXOAIB, Hebeaneunux Ana NDPUpoliHHX
exocrerem. Ipofnema pauioHanbROl iX Depepobky He BMPILLEHR.
Cnin sasnaquTi, 010 cAXApOMiLLETH, BUKOPHMCTORYBAN] ¥ EXPOD-
HUI[TB] STEHOMY, MBITE DAL HCLOAIKIS:
1. Kourypenuin 6poginus m puxanus. CySerpar (rnwoxoss)
MIIe YACTKOBO S6poKyeTsen o eTaHony. Pera cybeTpary srpays-
€ThCA, [EPETBOPIOKOYHCE V PCAYALTET INXAHAS HA syraerneavil ra3
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i soay. Mpouec #eolxiHO BECTH A RHAEPOOHUX YMOBAX BGO BUKOPHO-
TOBYBATH MYTAHTH, HE JABTHI A0 AMXAHHA (He MiCTATL MiToxOHIpii).

2. HyTRURICTS 10 ETAHOIY, AKE SHUZEYE BUXIA ILTEOBOMD IPOAVK-
Ty B& OLuEmL0 06 eMy GiopenrTopi. ORepsHanD My TANTH, CTIHK 10 eTa-
HOJTY, AKL XHPAKTEPMBYICTECA SMIMEHOI0 By IUBOK) KNTHHHKX MEMODAH.

3. BiacyTHicrs (hepmenTin, #Ki KATAAIAYIOTH POSUIENICHESR
KPOXMBUI0, nemonoas, keunany, HeofxiorumM € nonepeasii rigpo-
nig eyficrpary a6 BHKODMCTEHHA AMLMAHAK KYALTYP CaXapomiye-
TiB I MiKpooprasiamis 3 rigposiTHYEOW SKTHERICTIO.

TeopeTuuno eTEHON MOMHE OACPHATH 3 GYAb-AKOro HEpeis
BYTREBOAIB, MO MOMe BYTH nepeTsOpeHD ¥ ACCTYNRY AR APLKIHIE
popry. Ha mperragi exonomixa sumaree, mof cyberpar nepersopo-
HHBCH B AOCTYNHY AA SACBOEHER POPMY Npoctum ciocobom, ¥ Bpa-
AL BUKOPMCTORYIOTH caxaposy (y BvrARdi excTpakyy 3 LIYKPOROL
TPOCTHHH) T8 KpoXmans (3 marioxy). Kpoxmans riapoaisyiors 3a fomo-
MOTos0 aminad. B ismix kpaikax sMKOPHCTORYIOTE KPOXMAZIb KYKy-
pyaan i caxaposy (y BuraAgl menson). Ockinkxu caxaposa Ta HPOK-
MANE € XAPHOBMMH NPOAYVKTAMMY, TO LUYKAKTS LHI1i fiKepens syTnesaais
LA onepHaHuR etanoy. IpHesfinuBuM € BUMKODHCTERER LIA LLOTO
aemonoan. [Ipore 8 Bam yee el BunpoSyeani papiasTy XiMiunoro Ta
(PEpMCHTATUERHONG riIponisy Liel CHPOBVHY 30HMBITO AOpOri,

[epenexTusuitmmy, Hix Apisxcawi, L8 onepkanss eTAHONY
€ Gaxrepinasui kyaeTypn — Zymomonas mobilis i TepMohinbul
GarTepii popy Clastridium, a taxom Thermoanaercbacter ethanoli-
cus, Botw edexrusuime 36poaxyoTs uykpy, cTifiki Ao migeue-
HEX KOHUEHTPALI eratony (irogi 1o 15 % ). Tepmodine saaTsi 1o
Glokoupepeil nonicaxapuauuy cyGCTPETIE HA eTAHON.

Asnronissiy e riaponisaTy. Hpismxosi rifponisate anarul
BRARBATH XADY0BHM IPOAYKTAM NPUCMAE M ACA, TOMY MIMDOKO BHEO-
PHCTOBYIOTHOS ¥ X8PHOBIH NPOMMCAOBOCT] TR BRFOTOBIEHER cymie
i npunpas, Tigponiast ogepatyors HECPIBAHHAM APIMIMOBNX K-
e (100 'C)y npueyTeOCT cosmmol KMenoTH A0 THX nip, nokw Gine-
win ypervna GLIKIB Be rigpoNisyersca oo amidorMCAOT. TMotimM npe-
uapaT HEHTPANSYIOTE IKKMM HAaTPOM, QIABTPYIOTH, KOHUEHTPYIOTE
A0 rycrol oaeTi.

Astonis slgpisnserses sin rinpontay TMM, LG DYRHYBAHH
RITHHHKK KOMOOHeHTIS BIAOYBAETLCS NI Ki€10 hepMerTin, cHute-
TOBAHEX CaMOK APIAYDKOBOD KiiTunom, e NpoLes DpUcKopla-
ETheR HACpiBAKEAM 20 50 C nobasaenuam kyxoumoi coni, Ipinca-
#opl nETonizaTi (A TAKOM APLRIKOB] SKCTPAKTH) LIMPOKO BUKO-
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PUCTOBYIOTRCA B Mikpobionor il nparmuul 5K mKepeno poeTosix
arTopis s GAraTHON MIKPOOPrAHiamis.

®epreuTh. WEPMCHT iNGepmain wmupoKo RCTOCORYETRTA
B KOHAMTEPCBKIR OPOMUCIOBOCTE Y SUPOTHNLTE wokoaagy 3 MR-
ko1o BaurHKow. [ob ranary apoMeTisosatil HaunHL TECpROCTD
1 nesHOL hopmM, 1 FOTYVIOTE 5 KPHCTAmiYEo] CAXAPO3H, HeBenukol
KINLKOCTI BPOMATHIATOPIR T8 iuseprasu. [oTim 1wo Teepay Gopry
NOKPUBAIOTE LIOKCAAA0M. ¥ NpoLect 36epLIrAHHA HBepTARA AIE HA Caxa-
po3y, nepeTeCPIOYM i1 8 cymils rmokoau ta PPYRTO; npy obo-
MY KPMCTANIUHA HEYMHKA CTae CUponononifaoD.

LHBEPTAZA NPUCYTHR ¥ BEAHKHX KINTBKOCTAX Y BPIMAWOBHX
KAITHHAX, BAPOWEHnX Ha mennci. Defl depMesT BrsinsuoeTsen
y npoliech BETOM3Y KATHE, TOTiM OUMILAETLEA | HAAKOIHTE HE Kok-
AuTeperkl (ia6pUMKK Y BUTAAL CTRHAAPTHOIO POILHEY 3 BLIOMO0
hepMCHTATHBHOIO 8KTHBHEICTIO.

Bitaminu. [Ipizupe € GArETHM DHxepenom siTamibis (Tiamis,
prbodnasiy, NipMAoKCUE, (OLCEA KNCAOTE, NANTOTERAT KAIRILO,
napa-amMidobeH30MHA KHCIOTA).

Koutponswi sannranne go pospiay 9
k. Ho ocromi AKNX OIHBK APOKLNL HRMEMETE A0 Tpufing
Z, flrt MixpocopmMHIaMKM 3pancosyoTs go Apvwowin? Yomy aposcama pos
FRAAANOTHEA #it oipesn disloncrians rpyns MiKpoopramiisis?

3. Haaeis i eTRON focai P

4. Al PyuKwl BRKGITYI0TE CTPYKTYPHI HOMOOHEETH Apiniimasct wuirnns]

5. Slxi TNy BereTat P Eaparreprl fan ppivcanle? YU
), BCR fl mag ey

& ==

6. OxapaxTepuayiive cpraun Geac i JpLaMiE

7. Axi ocobanencTl cTaTenoro poamMHomERnA NRETAMA] oevn. Ta Gaawaio-
sineTinn apincisan?

8. Nlafro xspreTepieTiry sliomey wascsduraill apivopecls.

8. HArnx aMidradamiuts cHeremMaTiRS Aplrsid y peIynLTaTl Aa sy By Ko
THIHON TOLITL Ti prs nuHol PIE?

10. Oxaparvepuayime apoxamt nx ob"cwrn Glorexnooni,

11. Haseamh nPuiCIamn BHKOpHCTOs Qi sUom s-caxapoMinetin y nposme
nOBOETI




10. BIPYCM: MNOLUMPEHHA TA CTPYKTYPA

10.1. 3ATANbHA XAPAKTEPHCTHKA

Ocuosni eTann poasMTey sipyconoril. Haapy “gipye” (mam.
Virus — oTpYTa} SMCTOCOBYBA/IH COOMATHY JUIA IO3HAYEHER pisHHX
MBRJI0BHEYenNX Xpopoborsopunx areuTtis. [Misuime 15 Bazea 3aKpi-
nuABCA 38 rpynoo sbynHuwis, pinkpuux y 1892 p. pocifienknm
upodiecepom Gotauixy [I. M. Isanoscruum (1864-1920), rxi annsn-
AMCE IAETHAME OPOXOcTH yepes BuxTepiaasHl hinsTpn. [epuim
aipycon, Bisprrum L. Isanopcskum, GYB Bipye TIOTHIMOBOL MO3aT-
xu. ¥ 1935 p. et pipyc v upcTomy BHraRml (Kpuetaaiuba fopma)
Gve onepnaspit aMeprkancernn Gioxivikom Yepgenom Cresnl -—
nepmnm aeypearom HoGeniscsitol mpemil a ranyai sipyconorii.
e itomy Banexarsh ciosa: *Y wayul Opo sipycw iv's [Basoscbroro
cain poarnapaTy Tax, 7K iMens [screpa 1 Koxa B Gaxtepionorii”.
Iepumsii eTan poaskTRy Bipyconoril nogasca came 3 nocnifsensn
II.H. easoBceioro.

[Mepenomuum y poasirriy sipyconorii cras 1940 p,, xoaw amepsi-
raHceRME naTONor E. Dyanscuy) sanponodyBas 1A BHALNEHHA 3 METE-
pianisaipyels BukopucTony sty Ky syl emBpiony, i ocofumeo 1949 p.,
B ARUMY AMEpPHKAaNCLK] Bipycoaory k. Exaepe, @, Pobdige, T. Yen-
JIED 3ABEPLLMAK AOCALINEHHEA WOAD CTRODEHKA DXHOUWAPOBEX Ky Jih-
TYP KNITHE, 38 110 wepes § pokia Gyin yaocroert Hobemsereol npemii.

Opyrail, Bviusin 28 piedem teplog posBHUTRY Bipyconoril creas
MOHUIHBEM MICHH TOro, Ak Himegbrui hionk E. Pycrs cRORCT pyio-
BAB eNEKTPOMHME MiKPOCKO, VAOCKOHNIEHER BROCO NRJI0 MUHLIE-
picTe y 060 porax XX ¢r. qeTankHO BEBUATH TOHKY CTPYETYPY
Bipyeis, npouecy X pernnikanii | yTeOpeHEA BIPYCHAX YACTHE Y K/l-
THHAX. SABePLUMECA lledt eTal BUMIIMBEM BLAKDPHTTAM, AKe sniiic-
ninw y 1970 p. maypes Hobenipesxol ipeMil AMepHkaHchLE] Bipyco-

aory X.M. Temin Ta JI. BaativMop, ENMIiAMBIUM 3 peTPOBLpYCiB 3BO-
POTHY TpaHCHPHTTEY. Lle BinkpUTTA CTAID NOYRTKOM CTHHORTEH-
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A TeHuol imenepii, ogepsauEn GloZOriNHO AKTHBHIX CIOAYK
i HOBKX PAC POCANHE, PerOoMBINAHTHHX BAKUME MAKGYTHBEOID T8 M.

TpeTiit evan posBHTEY Bipyeoaorii Noe' A3auy i 3 BLIKPHTTAM
y 1972 p. sipoinie — “ronux" cyilepeuipanisoBsHEx KLUIBIEBMK
mosesys PHE — a6y aHuKin 38X B0PIOBARS Y PUCARE, 8 TAKWK 3 ADCAIA-
IMEMHA MY BMEPHEAHCERODO Gloxinika C. TIpysyunepa, axxiiy 1982 p.
piakpue npious (gH2a. proteinaceus infections particle — aGynue-
¥ imderiif J0iuEY TA TBAPKHE).

BisisnocTi sipyeis Bin mikpoopraniamis. Bipycw siapiags-
KTRCH BL MIKPOOPrasiamiB THHMMK 0coBaueocTAMI!

MICTHTS HYREIHOBY RICAOTY TR oaHero Tiny — JTHI abio PHIKS

ANF 1X pelpoaysiil HeobxiiHe TiMbx HYKARTHOBA KUMCTOTH;

He 308THI POMEOKYERTHCA TI038 MHBOK KAITHHOK.

(Orm#e, BIDYCH HE € CHMOCTLI MMM DPraHisMAaMM, 1X perpoays-
mig BLa6yBAETLCR TLIBKH B KAiTHEi-Xasnini. Poasurok sipycy npu-
SBOnUTH 10 3nrubeni kiaiTREH-xusning. [osa KaiTHHOW BIpYC iCHYE
y BMTAIAL BipycEOl vacTHy (8ipiony), FKa CKAREETHCS 3 HyRAED
vosol kneroTH Ta GUikosol obononky — wancudy. Tomy Bipyeny
SHCTHMEY HASHBRIOTE TAHOXK Ky Kaeokancudos.

Bipycs: posnigHAIGTLCH S8 HUC/TIARAMI CEOTD POIRUTKY Y Kai-
TuHAR xasAlnn, Seapnuail xa3aiEK Bipycie — pocaMHE, TBAPHHMA TA
MiKpOOpradisM.

Bipyes poeaun. Lli sipyes pauBaiorsea (HTONATOMEHHIME.
Bou# DOTPEMARIOTS YCEPENMHY POC/IHHHIX KNiTHH YCPe3 HOLKOL-
eHHA (HBBITHL TAKI, U BUHMKEKTE BEHECALIOK TEPTA AHCTA DAHE
b ouEe), 8 He B PESYAETATI AKTHEEOTQ BTOPrHEHEA. VY NPHPOAHHX
YMOBAX BIDYCH OOILHPIOKTHCA 38 IPANMON0 KOHTARKTY 860 4epes nepe-
socuukis. [epepnui BipyCciB MOy Ts CHPHATH | POCTHER-OOPEIN-
. lepesocumxamp GaraTsox Bipycip € xomoxs. Bipycu copuus-
HAWTHL PisHl 3axBOPIOBANHA ClALCLKOrOCTIOLAPCLENX POCTHHE. Haii-
i biu BHBYCHMI Bipye TIOTIONO80L Moauike. UereTHuHMM MATEPil-
nom iTonaTorerurxk Bipycis Hakuacriwe € PHK.

Bipyen, naroredsi 258 JoMMHK Ta TBApHH. LTI BipycH cnps-
YMHAKTE TAE] 3XBOPIOBAHHEE, AK BICUA, BITPAHKA, ¥ip, noniomMie-
niT, epun, suyp Ta 8. Tak caMo A | BIPYCH POCAHH. BOHM LEpeia-
1OTECA 860 1115 YAC KOHTAKTY, A00 YBPES KOMAX 1 DOTDANIANTE LT -
Wi, OYEBMIHO, BHACALIOK Qaro- wM minomnTosy. ledernunum mate-
piagoM kux sipyeie € 800 PHEK, ato THK. Tlpraomy v usix Bipycie
JIHK maituce sapncau aeojampoross, 8 PHE cknanaerhben 3 oquoro
AOAEYEACUTALHOTO JAHLLKOTE.
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Bipycu Sastepii. Bipycu-napasuty GaxTepilt HaaHsaTLCA
Gaxmepiopazamu. Baxrepiodary BUABNAIOTLCA 38 YTROpeH-
uAM “crepunsEsx aam” (6aswox) HA cyuinbromy GaxTeplarkso-
my rasosi. Hykaeinopowo kMcioTos0 GaxTepiodaris € Lsonaumioro-
v JTHK sfio opeonamiporosa PHE. Monenetsivy of'extamu cay-
wats Gaxrepiopars Esckerichia coli. Jocnipuenun Gaxrepioguria
i piasmx UMKAIB IX POABATKY CYTTEBO AONOMOTN0 BHACHEHHID MexXa-
HiZMiB HepelAYl FEHETHHHONC MATEPIANY Bl KAITHHW K0 KAITHHE.

10.2. BYJAOBA BIPYCIB

Bipyeaa yacTiua (pipiol ) CHABZAETLCA 3 HYKISIHOBOL HKMCAOTH
(HK &fio PHH), orouenoi Giaxosoto obonoaxoe. Blikoss obotonua
BasupaeTseA kancudom. Taxa onuamila (Kencms + HyKIelHOBa
HHC0TE = HYEJeoKanCi) Moxe Gy “ronow” 860 oTouenn oboros-
koro (puc. 10.4), Tomiry HyIIeoKANCHAAMM € BIPYC TIOTIOHOHO! MOJAl-
KW, aaenopipye, Bipye nonions, Jlonatkopa obonodKa oroMye Bipycu
rpraty, reprecy. Kancua y ceow depry caaggetses 3 cySommusiue —
kancomepis. Bix unlacrilne Mee cumeTprasy Gynosy. Posplauaioms
ABa BUAM CuveTpil — cnipaasuy ™ kybosy (pue. 10.2).

2

Gl
2
=y ] @
—= {8 D @ ¢ o
& [}
1 MiRpoMeTD (MK}
Fuc. 10.1. Dopma | wacTH | aearux mpycis:

E — enigthiue Blnyose thasue; 0 — oforonkn; | — sipyc siems; 2 —
sipye eniapmivyore sapathty! 3 — sipyc ropnecy; 4 — mipye TOTONOROY
wmozalke; 5 — pipye rprary; @ — slpyc noalenposy Kosox; 7 — anesonipye;
B - mipye soniomu; § — pipye noalosicairy

10.2 Byadea nipycn 41
“Fons™ Criparsrs “long™ Ixocaenpusns
cnipaiLse aob ! e 2 obo.

Pur. (02, Cypysrypri TuNN BipycHax wacTRN:
S00paKeRs HOTHPM (POPMH: K21 31 CIAPLILEORK § A 3 Ky BOBROK CHMET-
plexs (5 obox pmanKex onus alpios “roand” | conw 3 ofononrow)

Y matn. 10.1 uapeneso Mopdonroriugi Kaeck Bipycis (pissi
Bipycs arpynosadi sa ix cTpystypol). Posrasgedo Netanbeime
AeAKI 3 LHX sipycis.

Bipye mwrionosoi moaaixm. Ile temosuit npukaan sipycy 3l
CHipaLBo cHMeTpicn. Bil nerko BHALISETHCA 8 AMUARTEHOID COKY
ypaxenux pocaw. Bipye Aenne cofoio namwKy JasTopmKH 1B mm
(me. puc. 10.1). He#H nensuronomiGumd HyKICOKENCHA CHIRZRETE-
cs npubnusao 3 1200 kancomepis, posTAIMOBEEMX 38 rSHETOROK
NIHIEW, AKI YTROPIOKTE NOROKHENCTHR waniknp. Koxen kancoMep
CHABABETECA 3 0AKOTC NOALNEITHOHCrO sauiora (158 eMinokucnoT).
¥ CTiBU NOPOIKHMCTOND HIKHAPA MiMK KALCOMEDAMH DO3MILLYETE-
ca nasuor PHE (38 reuurosoio nidiew).

Bipyc rpmny. Yectusu sipycy rpuny mawTn aiamerp 110 an
ame. puc. 10.1). Hyrneoxancun mae cnipansiuy Bygosy (s 1 sipyc
THTOHOBOI MO38IKN), BNE BiH He NAAHYHOHOMGHMIL, a 6araTopaso-
B0 3akpyuesyil. Hykneoxaneun oroueruit 06onoux00 — (parsen-
7ToM MeMODPAHH KIITHHM-XB3A1MA, 3 AK0] Buillues Bipios. OGonoaka
MAE 3 30HEILIHLOD GORY LIMIH, WO CIYHATL LA Aacopbull dara ma
nosepxHi Eopol KNITHHHU-XaSAIHA.

Iesye GaraTo pisHOBMAIB BipyCy rpamy.

TMoaieapusmi sipycn Gea somulwasol obonsovn. Bararo sxd
BIPYGCH, 1O 34a0TECA ChepuyHiMM, Hacnpaeil MaoTs GopMy GaraTo-
rpeHeEka. Hefuecrime ue ikocaedp (ABALUATHYDARHME) — TL10,
ofmencere 20 PIBHOCTOPOHKIMM TPMKYTHMKAM, Axe Mae 12 sep-
vl (puc. 10.3). Kancun ikocaeapiyHOro Bipyry CRAMAETECH 8 KAIICO-
mopie pgeox Tenis: 1) ¥ sepuigeax poIMILYIOTRCR Aenmony, sxl
CKAALRIOTECH 3 0I'ATH GLIKOBKHX MOHOMEPIE (poToMepin): 2) pewry
18 4-202
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Tatauyr [0
MopdroaorivEl xancn Bipyis
Crrascnt UsCTAHN RIpYCIs

Hynelionn “Fanufl waneun” Kacun 3 oBoiossoK
KHCNOTA
Cripaiens CTRYRTYPR

FPHE Hipye TioTenozos meagiee  [Bipyes rpuny. ni];yru nopn-
T8 inl BIpyen potanH rpuny (coumen, Kip)

IHK Koidur td

[oaigipuuna ¢TpyrTypa (ikocacapw)

PHK [likopHERIpYCH: BIpYTH PeTposipyen (oHEoreuni):

ALIYPY. nomioMiEniTy nipveM ceproma, NefiHodIR.
HAD LMHOMH

Toresipycs: sipye enyedhan-
TV, HOSTO] TTHEOMIIK I

Kirenean JJHK Hanosasipyrs (aunuﬂ:llni]:
Bipycen mamniaosdu, noioMH,

Oumonanmorons | Koaxidurn GX174. M13
wentees JHE
JHEK Bipyes npocToro reprecy, one-
piay#anbKoro AWLaK,. WTpa
Hoi Bithk, sipve Emureiins-
Bapp (impesatifisoro MoKo-
HYKMeoy)

Crnnasi gipych {(IKOCACAPNYNE TONIBKS + CHEDATHINIG X4iCT)

JHK Bemarl Sarrepiogary
(T2, T4: TE)
Craanmi sipions
IHK

BipycH Bl0nW, Kopoo sl
niens

nopepxHi rpaued ixocergpa i pefpn yTROPICIOTE 20000HU (CHEARA-
OTHCH 3 WECTH npoToMepin). € Bipycw, Akl nobynoeawi 5 252 1 sapiTe
812 gRncomMepis.

3a npruiunom ivocaegpa nobynosaso GATATO BIPYCiB: RULY-
pa, moaiemienity, spesosipyen Ta oExoresumil Bipyc SV40.

Hosienpwuni Bipycs 3 JosmiltHeol ofononkor. Ixocsenp,
oToueHHE 0BONOHKOW, — TEKY (hopMy MRIOTE Bipyeu-afyasiey siTpa-
ol BiCUH, NPOCTOr0 repnecy Ta OnepisyBaILHOID JMLUAK,

IxocaenpuuHEi RARCH BIPYCY repiiecy crnpgaeTeA 3 162 ganco-
Mepis, SOBHILHA GONOHKE VTBOPHETHECA 3 BHYTPIMHBOL ANEPHOL
mrMBpEER KIOTHHM-xE3ATHA, BipyrH repiiecy poIMHOMYKITECR B AIPRXK,

10.2. Bypnosa mpyn 243

Tporomep rexcosy  [IpoTomep nesrony

T'excoH IMeston

Puc. 1!13. _Mo.mnnnl CTPYUTYPBI enemMenTH kancnTy fkocaen.
PHUMEX HipyCin:

SO0PAICHO KATCOMEPH ABOX THIIE: PeHonroHETLHu (rercon)
i nenraronanhul (enton). Tepunft coraimerhen 3 LLIECTH, APY-
THIE - 3 'ATH NPCTOMEPLE, KOMEN 3 AU Y CB0I0 NEPry CUTATACTL-
es 3 omHero 8660 gR0X GOUINeNTUAHMX AAHLFTIN.
Hpasopyy — ireceenp. wo cxnnnecries o 12 newrouin ta 30 resco-
Hip, 70670 9 42 Kancomepin

KAUCHAW HOBMX BIDYCHMX MACTUH OZATAIOTECH B 0BOAOMKY 3 Raep-
HOL MeMODARY | BUBOARTLCR HAZOBHI N0 CHCTeM] eMAOMIATMATHYHD-
10 PETHRYIAYMY,

BiTpsass Bicna € BLIHOCHO NeTKOO nuTAYOK XBopoGoo. Bipye
ingirye BepxHI AMXAALK] UIAXH, POSHOCHTECR KPOBI0 IO BELOMY
Thy 1, 3akpinmouycs y wxipl, yreopwoe sa wil fyasbamsy, One-
piayBunbu#HA THIIAN 3'ABNRETHCR B PESYNLTAT] peAKTHBALIL Bipyey
BITPAHOI Bicnw. OTe, 1l 00HaBA 3AXBOPIOBEHEA CHDEYUHAKTLER
OAHUM i THM CAMHM Bipycom.

Bipyt‘.' picnuy. Bipyen sicus € sai#Giasnim i3 20008 TOreHERX
sipycis. [x uncrmam nofynoeeani inatine, nix podrmaryTi (ane. puc. 10.1).
Bouwu mictaTe [IHK, Ginox i xisests mininis, Tomy i% wacTo uasmea-
10Tk KomilaexkCHuMy Bipiodams. Bipioun gatypansuol ta vopos's-
uoi picnH Ma10Te BuTasg oxpyresux Baokis.

BoHy CKNAA8I0TECA 3 BHYTPLLHEOMD TLIBLA, AKE MICTHTE JBO0-
nanorosy IK; nogsi#noro mapy, sxsit micruts 6inok; eninrit-
HRX GLNKORHX Tinewsb; 30BHiMLs0l MemBpanr.

Bipior obsupaiors T, Akl MINBHO 40 HROMO NPUARFHIOTE.
Ui Bipyeni wactuEn ayse Rkl 10 Yarpisauus i ToMy HaAaBNYaT-
HO iufexiiini. HaTypansuon sicnold moxkyTs 28x80pite TLNEKH

164-262
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ntonn T8 mapon. BipycoM Kopop'AUOL BICON MOXYTh YPEMATHCH
TAKOH KOPOBM, Kpoamks Ta aismi. Ofkasa pipycs MaloTe COlabei
anTiress, Tony Ans TpODLIAKTHKH MOLAM TPUBURSIOTS BIpyC KOPOE'®-
yol Bleny, AKU Vv NIOAMHHE BINKIHKAE TyHe cnafKl CHMOTOMH XBD-
pobi. Taka BAKIWHBIILA TPHBOANTD A0 Y TBOPERER BHTHYLY, AKI 3yMOB-
0T IMYRITET TRKOXK 1 10 HATYPENLHOE Bicnn.

10.3. BIPYCHM BAKTEPIA (EAKTEPIO®ATH)

ILeropin siakpurra. J1ix GexTepioars Boeplie sBLKPHE y 1915 p.
AHTHMCBKNHI MikpoGionor @, Tyopr, Aruil onxcas niswc Kononii Gio-
ro cradinoxkoxy. Buenss npo Gaxrepiodary ax 0po sipycu nos'sas-
ue a im'an rauancsxoro euesoro @, n'Epens, axyit v 1917 p. sus-
BMB BIDYCH. 110 COPAMMHATM Aisne wuren. ¥ cepenuxi 50-x poxis
XX er. Gy pigkpuri Bipyes Mikonnesm, niasobaxrepiii. Ix cranu
HAAMBATYH npocTo Pazamy. MornuGieni gocniienns B3aemoil daria
i3 GaKTepisMy DATH MOMHEICTS BLIKPHTH NOMipH] dary i BeTado-
BETH MeXaHiam nisoresii (A. Jispos, . #ako6, K. Moro), a Taxonc
i pentponykuil sipycis i poasnok ix reweruxn (M. [leasbpiok,
A, Xepmwi, C. Jypin). ¥ 60-i poscss XX cT. pei i paes OyaH yaocTOEHL
Hobenistskol opemii & ramysi glaionoril o MeguuneEn.

Buainensn ta smasaenns, Heobxigso ssat apasox i npu-
ponuwux Micis icuyBanuy nesyoro Buay GakTepiil i praom a BakTepis-
ME J8THTH PLIKUM O0MHBEHM cepenosuinen. [pn supomyBaHs] SaK-
Tepiit y CHpMATAMEMX JNA EMX YMOBAX pasoM i Gaxrepinmu Oyny s
POSMEOKYBATHCE | BipycH. Bipyc 3aeiIl POIMHOMKYETLOA TLIEKE
B KIiTHHEX, ARl pocTyTh. JIan wedTpRhyTYBREEHAM MOMHEH OCRAK-
i BaxTepii, a 8 cynepuatanTi (“nizari”) sursuTn are. [Jpyrui
cnoci suRBresnEs (haris — [e BupollyBannA GaxTepiii na arapn3ao-
BruOMY cepeaosiugi. Hxumo Saxtepil 3nciaTH Ha DOREpXHIO WAINKHK
IeTpi cyilibEEM TA30H0M, TO 38 BefBHOCTI (arie v rasoni 3'se-
JATHCA CTEpMABEL maMy, Blissi Big DakTepii.

Mopdworia Gaxrepiodaris. Bynosy Gaxtepiodarie pspuanm
wua npuranl daris cepii T Escherichta coli (womidarn). Posrnnnemo
Gynoey Komidara T2 (pue, 10.4). Bin cxaafaeTeeA 3 DonienpHysol
ronosss sasgoees 100 Bm i sigpocTke (xBocTa) DpHEAKSHO TAKOL
camol gosauem, DonoBke cknasaeTben 3 sancomepis 1 MicTuTh Bee-
peauui [ITHK. Kimericrs Ginxa ma [JTHE opraxoss. Binpocrox thara T2
mBe crnansy Gygopy. ¥ #0ro crAaLl MOMHES BHOLAKTH TPH YACTHHM

10.3. Bipycw Ganrepiil (GaxTegiodar)

A,
5 ot Wi |

“ "lh

Tonosxa

aIHK

Konipeis

Yoxon

Xpoctosi  Bnsansun
HWTKH [ARCTHHE

a (4]

Puc, 104, Mogens dara T2

o — ur 3 PUTATHYTHM NOXAOM 1o ancopboii: 6 — Gar 3 woxaol, mo
(:rmpcrrnnlza, oican agcopbuil Te i ey | — NomepewHui poapia sMTArEY-
TOTO BLAPOCTHA! BIULHO LieTh Blaxosyx eyBonInnIgh YoXa B oquilt naottumes;
2 — nonepesnnl poapia NoXAR, We cKopoTMBcR: BEaNE 12 GLTKoERx cyh-
OIMHHUL NOXAE D OAH A TIhow i J — BasanEn LhacTHHE POTOBOIG 40 Beoph-
LIL Ara 3 BLibH MMM HETHENH

HOPOHHNCTHE CTPNIEHD; CHROPOTHHE HOXON, SKMA OTOUYE CTPRAEH D)
Basanhea MIRCTHES 3 IMOAMIT TA HUTKAMN, BLI SKMX BANEMHTHCIEI-
hives ancopGiLia tary Ba nopepxui kniTwuM-kasping. Hapue. 104, a
OOKB3AHO BETHBEWE (Ar, ¥ ronosyl sxoro micrutees JIHK, un
pue. 10.4, 6 — dar nicas ie'exuii JHE v Gaxrepiansay HILITHHY.

Iamm Gexrepiodarn mawTe npocritny Gyaosy. Bimmicrs (haris
MicTHTE Asonauuorosy MK, npore Bugsieso kithka Baxrepiodharis
a oggonaqumorosoe JTHE i kinsks 2 ognonrasiorosow PHE.

10.3.1. Pozmroments sipynerrsoro gara:
AITHNHNHA Ynxn

OcHoBHI eTANN PEOPOAYKUIL BIDYCY V KALTHHI-Xa3a1 Hi s egen]
sa npuraail daris cepil T (T2, T4, T6). Cupustansem haxropom
AR TEKEX ADCHIAMeHL BuRennoce Te, o ITHEK dara samicrs garo-
3uHY MicTHTE H-TiAPOKCHMETHN LHTOSMM, 1 TOMY CHETEZ (harosol
OHE nerge npocTexHTH 2a NOAB0I wiel ocsosk. Kpim Toro, Gyau
omepaHl MyTaHTHI (opmu (pare, B RKHUX Ta 4¥ LHLLA CTAIIN PROpO«
Aysnil fyne GAUKOPAHS YM UPOXCAHNA TLIBKH B OEBHNX YMOBAX.
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Hu i i sipyen, darn e wepyxovmme. [Ip amitysanui cye-
nensil sLisEmx arie is cycnexsicso BaxTepii (hAroRi YACTHMHH B PEayik-
TATI BMOANKOBHX 3iTRHEHL UPHKPIITIOITECR a0 nopepxH] Gaxreplit
(ruacopbuis) i BBOASTE ¥ KaiTrey ceolo JITTK (ix"exrin). Yepea nesnwit
yne, AKKA veofiximmml L1A Npouecie cuAETEY | poapiBAHMA, KAITHER
Jiayiorsea i HoroyTEGPEE] thary BxopATh Hasoedi (puc. 10.5).

)

BrawoNeHHR = [Flmia noaiay) e,
‘—" ( 1| nlsorednc: ( )
Buraouchns | =" BanTepih =

Puc, 10.5. Xurresi iy nomipitero gara (ua opukiaa gara aumbia)

Ancopbuin. He sesxnit dar ancopbyersen ua Byas-pxiil Hax-
Tepit. CrenndivEICTE BLIMOCHY X83R18a TR (DArA BU3HEYAETHCH CTICLH-
thivHicT) agcopiyll, WO 3ANEKNTL BLO penenTopis, Akl € B KaiTHE-
Hiif eTinwl Gaxrepiii. PegenTops ous opknx haria MICTATECA y Jillo-
NpOTelHDBOMY, A0S iHLwY — ¥ JinounonicaxspugHomy wupl. Qaro-
PEIMCTEETHICTL neArnx GaKTepii NORCHKIOTE BLACYTHICTIO v HNX BLI-
HOBLAENX peuerTopis, 8a HALMIIKY GakTepiodara wa opaif kaitinl
moe wacopdysamies Gansero 200-300 darorx useTr,

BoyTpLUHEOKITHHEKA PosErTox thara. 3a ancopbiieso ine in'ex-
uin, robro peenenns [JHE y wiivnuy. ¥ dara T2 upn wpony Gasans-
Ha [LIECTHES DIKCYETLER HA KAITHHL, YOXON XBOCT2 CKOPOYYETHCA
I NOPORCHMCTHI] CTRMIKEHD BXOITE y KAITHHY. ¥ KAITHEY TPOHIKAE
TLIBHH HYRJIEIMOBE KNCAOTE, G111 0BE 0B0N0EKE 38MMIUEETLCR 208K,

Hani itne ramenmuud (cxpumuid) nepiod (25 xg), snponosnt
KOO He BARETECH BEABMTH MAr ¥ [T Y4ue SpyiiHOBAENX KIITHHEX,
[lig uac naTenTHOrO Nepiony BinbysuseTsen NepebynoBa meraBoia-
My yparkesol KlTHEN: BlIpa3y NPUIMHAETLCA cilTes Gakrepiann-
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uoi [IHK; uepes mianea xenisis opioussersen i cupTes baKTepians-
mol PHK, a taxosx Gaxrepiansunx 6iaxis, xous saransus sinexicrs
Gimea nponoexye abineuysamics. [lomin cuuTen JHE siguonmo-
ETBCA, EaBiTh 3 (iABMILCHOD IWBRIKICTIO Cnouarky ¢arosa [THK
YTBOPIOETLEA 3a paxyuox Gaxrepianunoi. o nepebyuony i HHCTYT-
He gopoyTEopeunA parosel JHEK momua vinkceuo OPOCTEWTH 34
abinpIesEnAm S-riIPORCH METUALITO MY, Heobxigui pna cusreay
tharoroi THK thepmesTh yroopiolTaes Bijtpasy w nicas VPRMEHHA,
He Tax apani “pasui Glaxn”. o “miasix Giaxie” uanesars Ginxy
ofomokn i haropi nisotumy (esnonianusy). Boun yreopiomwrscs
NnIUe Vv ppyTiH NONOBHHI NaTeHTHOrO Nepioay.

Baxswounuit npoiec — dospisanun. Bin noaarae y a'eananni
darosoi IHK 3 binxom obonousn i yreopessi indexuinany darapmux
uactu. [ospisauan T-(haris e cka ganm npouecom. CrousTry yTe0-
PUOMTLCA KANCHIN, HANOBHER Beepenxuui Glaxamn. [licas poristnes-
HA LHMX BHYTRINHEIX GL1KIS POTOB] MNDBIH HANOBMICTEC R JHEK & anspr-
saorecA. [licna Lboro OpPREARYIOTHCS KOMITOHEHTS ABOCTH,

Kimous wintiem, saitenna cringa 6axrepii HomM  AKILYETHCA 0i
e DAroBoOry NizoUMy. i Hopl \ETH SusiAsHAOMBER. Tpusanicts
TIRTEHTHOIO NEPIOAY, BENHHHMHEA BPOHAK (HATORNX GACTHH KONMBAOTE-
€A B IIEPOKKX MCHAX sajeruo BLY auny thara, suay GakTepti ta ymos
CepenoBiy.

Brances isdikysamy Taxi Saxrepii, A Haemophilus influenzae,
Bacillus subtilis sarnsuoo [IHE, sxaiterom a Garrepiogara, Takmii
npoilec {(P3HOBKU M'e HETIUHOL TpanchopMaLl) HasHBaTE M panc-
dexyicn.

10.3.2. Pozswrox nomipumx arie: pisorewis

Onmneani snme Gaxrepiodanu, sx npasnmo, NisYVTE VPAMEHL
HuMu GurTepii, 1 ToMy IX HAINBAKTL @ ipyrenmHunu. Jleai
fary ypaxaoTs Gaxrepil, a1e e POIMHOMYIOTECA B HUX ABTOHOM-
HO i He BHKIRKAITs Jisncy. Tari Qars HAINBRIOTECS MOM IPH -
Mers, 8 Baxrepii — aig02 e My u M u. Poovuoienus nomi puvy deris
NPOXOAMTE CHHXPOHKD 3 poamuoxens M baxrepil. Jlsme pysce pia-
KO B onuifi a 10°-10° rorux sisoresuny Gak1eplil Qar nountae coog-
TAHHD POIMHOKYBATHCA, | KITiTHES NLAIAETLCA Sidtcy. Y UboMy Biiag:
KY. mob puasnre Buxi] ingesuifinoro dura, ax inmsarop norpi-
Gen inmpil GarTeplansHuil WYAM, ANA AKOF0 Hefl QEr & BipyaeHT-
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snv. Hypogo aMimamn nisorenul Ta saarmnox iganratopenx Gak-
Tepiil | nociaTn wWo eymily Ha arapnaosade cepenoeMine, 7o SynyTe
pocTw i mizoreuui, i imanratopui baxrepil. Ilpore uac Bia Yacy neaxi
KAiTnel aisorenaux Gakrepiit Gyayrs aisyeatucs, i §aropi uacrn-
uM, ARl 3 HEX BUNOEATE, DyAVTE yPRKaTH 4yTARBL KOITHHEN kEgm-
raropunx Baxrepift, e Oyae cynposogyBaTies NoABOK GARILOK
¥ CyninsHOMY GRKTEPIATEHOMY ME30HL. AN ¥ CEDeIMHI KOOI TAKD]
Gaams abepekeTLCA KONOHIA Aisorennoi Saxrepii.

Jigoresnum OakTepism OPMTAMAHMA OOTEMUiliHa anaTHiCTE
OpOAyKyBaTH (Arn, Ane U0 3EHTHICTE He MOXKHA BHABMTH Bi Mopdgo-
noriueo, B ceponorivso. Par y raromy iepexuifony craui, aruil
nepengeTheR novipHiM GaxrepianeHumM Kaivuuam 0L yac oogloy,
HAZHBRETECA N podazon. Tlogibro ao tumux csuax GarTepians-
Hol kaiTueH BARBHICTE ¥ Hil npodars yenaakosyetses. Ockinskn
BCe NOTOMCTEO M20renHol Baxrepil TakoM € NisoredHnM, opodsar,
OYUEBMANO, NOBNEEH PEILTIKYBATHCH CHHXPOHHO I PEFVARPHO paaoMm
3 XpoMocomow GuxTepii (aue. puc. 10.5).

Jligoreuni Baxrtepii € iMyHHHME (cTilKuME) D0 3apRIKCEEA
THMM (JETaM, AK] B HUX MICTATLCH v BiTnAai npodara. Taxnii sabes-
OeYYBAHMH haTAmMit IMyHITET 3yMOBIEHNH He HEMOHUIMBICTIO BACODE-
uwii (AK aa crifikoeri o BipyrenTuux daris), a yrEOpesHAM GCOBH-
BOIO LHTOILIASMaTHUHOTO DiNxks-penpesops, AKHE nepemixKonnee
PoaMHOMEHER) BereTaTnBuK tharin. Le camuit penpecop nepernxos-
MBE FBOPOTHOMY lepeXoiy Npodiars ¥ BereTaTHBEMI CTAR 1 OpHIHi-
uye cuaTes darosux Ginxin, OTixe, BMERKHeHHA N30reHOrD CTARY
nos'A3utHe 3 YIBUPEHESM PeNpecopHoTo ke,

Coonranso, Gea Al aopuilnnix daxropis, Aisorepni BaxTepil
sayioreen piaxd, [pote ninni pan daxropis (VO onpomivenus,
mitomilike C, ankinysatesi areuss) Momxe IHAYKYBaTH B RO
KJITHHI POSBHTOK NPOdara, RKit Befie 10 YTEODEHHE | BIBLTbHe:-
HA IHOCKUHHOro hars. fudyxyin, oveBnguo, ayMoBaeHs, iHAKTH-
Ballicio 860 IUKIMEHHAM MONEKY PENIPECOpPA,

Hrinxn sunom npopaz 36'atanut 3 GaxmepianvHon Xpomaco:
X007 BUIMOBINE ya ne 3snuTeHHA naan POCHLMMMEHER, NPOBEgeHi
atparom A (nambna), axud e nisoresnnm ann Escherichia coli K-12.

Hosnusa xpoMocosys dara A crancesrs nume 2 Y% pin gossrHu
Baxzepiankrol xpomocomst, Beranonnesio, mo 8 nisoressmx waitn-
HAX DDOMDAT MILHD 3 EIHAHHIT 3 XPOMOCOMCID KAITHHW-XBIAIHS, nps-
oMy Qar A opieAMaHmil 40 XPOMOCOMM Xnafina B DEBHOMY MiCil.
Teseruunl gocainken s noxazaty, mo dar y npoliect manrepisanii

10.4. Poss spycm | fAasM0g B YTRCPEN MyAnuy {o.-ma___‘n,_!_ 248

ue Npocto npneasyersca no Baxrepiansucl THK, s axaovaensca
B uel, mobmo AHK npogaze inmezposana s Gaxmepriansuy JHE.

Biurerposanony craui arcea IHK pennikyerses pasom 3 Gax-
TEPIANBHON | 3834AE THX CAMUX DECYARTOPENX Hilt, mo i Togsocs-
un GarTepiansuux xpomocom (aus, pte. 10.5), ladopmanin, wo mic-
THTecH ¥ harosist NHE, y weit yac ue upoasnserech. Tiaske nin
yHC [TePexoAy npodara ¥ BereTaTUBHEKI CTAH BLINDRIOCTHCA ARTO-
domia darosol JTHE (IHK guara nepexonnts v aprosomuwii cTas)
i NOMHHAETHCHE POIMHOMEHHA (ars. Buxalowenns darosoi THK
3 6AKTEPIANEHOE XPOMOCOMI SHIACHIOETRCA TVIHKE TONHO i Binbypa-
€ThUH ¥ ToMY camomy micul, e 2inbynaca inrerpauin. Thieks nymxe
piaxo (B ogrOMy BINAARY 3 100 000) sexmovensn THK tara sin-
OyBAETHCA BHOMANBHO.

Jlk Tinexwu npodar y peavibrar! BUKN0YEHHA NEpeiliinos v Bere-
TATHBHUI CTAK, Bid 3MOBY CTAE ARTOHOMEIM | MOMKe POIMHONYBATH-
ca B barrepianhnidh KNTHE) K EpynedTHsi dar, Bociouenns, Takie
YMHOM, NPMSBOAKTE RO Niswcy Gaxrepil i sweLieaenns qara.

10.4. PONb EBIPYCIB | NNA3MID
B YTBOPEHHI NYXAWH (OHKOrEHE3Y)

B caeHRA An0skicHn X (Pas0nix) Ty MozAe MATH Digui
NPHMYMEKW, BNe ¥ BCIX BUOAAKER 10 Us0r0 NPHYETHU reseTHuHITR
marepian kaituan — U JHK, B otuosi nepersopesns HOpMAsLHOL
KAITIHH B 3N0RKICHY (ABAILC RYXAUNNOL MPANCHopMayit) IexnTs
78 u¢ inwa amiva JTHE. 3misy JHEK sopmanssol enitaey MOXyThH
conpHusbETE Bipyen Te oasaminw (kinsuesi nosaxpomocomsi [IHKE,
AKI MOMYTE NepeaRBRTUCH 3 KIITHHN B )TiThey). OgHIE0 3 OpUIME
WBOro moxe OyTi T8, L0 AK TAINLIH, Tak | Bipyow (Y BlrARml npo-
thara) MODXYTE iMTerpyBaTHCs ¥ xpomocomuy [THK. Posrnruemo
OpUKNald OHKOIEHESY: YTBODEHHA NyXA¥H y POCKMH; POIBUTOK
nyxnui y TEApHH nin giew JTHEK-sipycis; possHTOR OyXAHH ¥ THA-
pua nig aicw PHE-sipycie (perposipycis). )

YTROpeHHA NYXAHH ¥ pocaxy. ¥ Gararsox pOCANE SyCTpiva-
0TECH OyXAuHE Kopenesol muir. LI pospocTaHUY THAHME IMEH-
IYIOTH NOTI K NOMABHMX PEYOBIH M HIASEMHAMK T8 HRIEMHUME
dpcTHEAMK pocaMEs. BYAHUKOM nyxauHK € Agrobaclerium tume:
faciens — rpamAcraTueRR CpyEToBa bakrepia. Bysaores sipyaeHTHI
TR uesipymenTui mrams Agrobacterium tumefaciens. Bipyhienvil
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LITAMYE MICTATS BEIMKY ILIASMLAY, TaK 3pady Ti-nassminy, Aua 348T-
ug iwrerpysarTuca B xpovocomuy JHE pocausrmx xitus i copw-
UMHATH MyXAMHEIA PicT.

Quxorenea y veepun, cnpuaumennit JAHK-sipyoems. Hocaia-
JKEeHHR KAHIEPOreHeay y TBEDHH [POBOAATH HA KYJIBTYRAX THAHWH,
Flxi1{o NEPeREcTH KIITHHI TEAPHE, HANPHMKIAR, 3 OPFAHIB Kypeii di
xam"siKis, 860 (HibpoSAaCTH MOMTHHU ¥ BLITIOBLINE TIOHIDEE CEPenoBi-
L8, TO HA BHYTPLUMIA CTIAN] KYARTYPAILHAOL NOCYAMEN BOH NOYHHA-
FOTE POTMHORCY BATHCE. FK NPaBIA0, KITHHN POCTYTE DOTH, TIDKH HE NOY-
HYTERAOTHEATHCH OfHA A0 ouol. [0-38 KOHTARTHOTO FANBMYBAHUSA YTRO-
PHETECH TLILKH DAHOLIAPOBHE KJIITHHHUME TH30H. fAxmo » Wi Hop-
Al gl e i cyBaTy Iy X IMsEIM 81 DYCOM, 10 KOHTAKTHe Talb-
MYBAHHA POCTY SHIMBETHCH, K/ATHHY TPGAOBKYHITE POSMHOMYBATH-
oA i HacysaTHeR Caus HE onky. Bararomaposuiz picT enociepiraersen
Finsky y waimus, Axi Gy oigaast myxmeeil Tpagchopmacil.

Bipycu nodiomu 8 SVA0 ("masununil sipye 40} nanesa s no

rpyni nenosasipycis. Bory MiCTATE BOAAHLIONOB] KLILLES] MOAERY -
i JIHEK. ¥ nocaial sipyC MUsHS DEPEHECTH LA PO3NMHOMERHA B 1 /1TH-
H# TRAHWHHOT 1y METVPH. PoamHmeyiotucs ¥ nEARKX sOTITHHAEX (110 Kai-
THHN HESHMBAKITECA REpMICUaH UM ), BIDYC COPHYMHFE IX nane, 1y Mipy
POsSBRTEY BipyCY Il KINTHHE THHY Th. B ismx (venepmictusnux) koniTi-
Hax pipyc IoBoauTE cebe 1Hakme. ¥ wsomy padi poamuEc#esH s sipyey
NPHIHINYETBOHA, | Tiaeky B opais 3 10° kaites eipyedn THK ivrerpy-
etbest B AiTiERY JHK. Taxe sxawueinn gipyeuoi [JHE 8 resom i
THEN-XAAFIHA MOMHE CYTIPOROAIKYBATHCE MYIUIHHHO TPAHCQOPMUITIED,
¥ rpascihopmoBanin knivusi yreeproerses Ginox (T-aaturen), seni
sanyekie penaikanin gritnesol THE, § nounHseTLCR POIMHOKEHHA
waitiy, Tu'exuln TAKOO pony TpaschOPMOBARIK KIITHE TBAPMHUM
OPRSBOIKTH A0 ILBMAKOND Y TBOPEHHE [YILTHH.

Ouxorenes y Teapus, cipiaHuennii PHIC-sipycamu. [o yreo-
PCHHA DYXUHHE ¥ THAPHE MOxyYTh OyTe npeyeTiamn i PHE-sipyen —
pempodipycu. Boun saiesaTs 10 iIKOCAenPUYEMX Hipycis 3 nbomon-
roto 1 micTRTh (H)PHE-resom (opsonasworosy PHE), Bouw cope-
HHHAITH capromy Paycs v kypeit i nelixemizo v mptueit. Hassa “perpo-
sipyen” 3yMOBREHA THM, 110 B Ix posMHOMenH] Oepe yuacTs dep-
meHT sgopomie mpanexpunmaso. PHE wax sipycip ve moxe sia-
THOPWOBETHCH (PERPOAYKYBATUCH ) PocTOoR pennikauico. leobxin-
HEM eTUNOM € nonepenus TpaHckpuniis PHE y [THE 3 nactynaown
inTerpauieio uiei [JIITK 8 ogry a xpomocos kniTien-xaznisa, lkrerpa-
Ui € KeoBXIAHEM eTRIOM PerlpogyKIil Lboro BIPYCa; TLIBRY interpo-
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pana Bipycns [JHK Gyne vpancrpubysarnes. Ockingss inrerpanis
v gaituuny JHEK exopnts v axurresnii Wik sipycy, To yacToTs iuTe-
rpagil € Aywke BrCokow. OueBKano, Bipycus THK Moxe sxuousTs-
A B KNiTEEHY B OyAs-AKOMY micil,

PosMHOMEesHA BipyCy He TpHBonWTS 10 Jisscy i Timn, Hywieo-
KANCH YTBOPIOETECS BeEPeAHHI KAITHHEY, NOTIM NePeMilIyETLCS 10
INB3METHYHOI MEMOPHEH | BUXOAUTE BES0BHI, YIHe OLAIHEY THi 8 060-
nouky 3 niel menOpaHH. Tarerposasa NTHE perposipyey pemaixy-
€THCA pasoM 3 reHoMoM KITHEH-XA3AIHA 1 TOMY MICTHTBCA B KOM-
wiit nysneHii emTeE. Tlysomssui picr KiTHE 3yMoBAeHi rc-
npecieto (curTe3om) BipycHoro rews “arc”. Leit rew koaye Ginox,
AKwi, ouesniHo, Oepe yuBCTE y nepetsppentl andepenuiiioBanol
raiTHHM ¥ KniTHHY emOpioEAIBHOrO THITY.

Bipoinx. 36ynHIKAME NeAKUX NYRAHE DOCIHE € MANEHBKI
roui, Tebro noabapneni 6inxonol obonouky, BuisEL MoTekym PHE.
{x nazpanu i poidasmu. Boun a84M0Ts cofior saMkueHi B Kinb-
1e OAHONAHLIOTOB] MOJEKYIH 3 QOBMMHOKX MHHIUOrE npunus=o
360 uywreoTiais (Monexynapes mace crasosuts 12- 10" nansron),

Omwe, o B 10 pasis mesui 34 inderuiiiai PHE nainpibsi-
mux sipyeis, Bipoinn e uafiMentunmy afynzukany xsopob. Botn
CTNPHUHHANTE XBOPODH KAPTOILI, 1HTPYCOBMX, OripKis, XprsarTe,
XMENIO, KOKDCOBUX [TRIBM TR 1HIINX POCTHE.

10.5. KNACUDIKALIIR BIPYCIB

OcrosEMM IPAELRIOM ¥ K nscndikaili BIpyeis e THI HyReilo-
BOT KHC/I0TH, AKA BXOMMTS A0 IX CHnaay. 3a Weld 03HAKOI0 BIPYCH
nogiasoTs ua el rpynd: THEK- a PHE-nmicad (K- 7a PHE redomst).
HoHy 8 nux Mpyi NOCILA0BHO NOAINAKTE H& POAMEE, nigpoavEM,
pon¥ i BuAK Bipycis, goaatoty 1o bazosnx HESB -viridae (ponwua),
_virinae (oipponysa) Ta -virus (penira TAKCOMIEB).

OcHOBHRM KPHTEPLAMH NOALTY BIpyCiB HA POIMHLL € 0colmu-
BOCTL CTPYETY Y HYKIETHOBUX KHCIOT (0AHO- AB0/ IR HIFOroBi, noasi—
Heao6y noBaHi, uiicHi—dparvenTosani), ix Kondirypaull (rinijni—
winbaesi), resonuol dyseoii (fomoc—minyc™ AUTHACTL), A TAKOW
aiAEHicTE B0 BLACY THICTE 30BRINIELOT O6ooHK. [lonaTroEs M KPW-
TapiaME, Bri 10T MOHUHBICTE ¥ PAMKAX DOAMHEH BIALTHTH HLpoan-
H¥, POAKM I BHAM, € RPYT XAZHIE, BHTHICHHE cneusEiunicTs, poanipu
TaMopdoaorin Bipiosin, THO CHMETPI T8 KLIBKICTH KANCOMEPIB ¥ KA
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cHfil, CPrado-TRANMHERNE Tpoffiam Bipyels, cnocolM nepegavi, nomm-
PEHHEA, NPOAE BIPYCHUX 3AXBOPKIBAKD Ta iH.
JTHE-resoned gipves 0F exsasi pein, s PHE-resomuai — 8 13 pogan
(mafin. 10.2). ¥V maba. 10.2 ERBEAeE0 TAROXK MAPOAMEN (8 KLLD BOKY £),
BigoMi pogH i HeHOLILIN XAaPAKTEPHI 3BXBOPIOBAHHER, SAKI1 ClpMHYn-
HSOTLCA NPEACTRBHHMKAMY POONH,
Tatavys 102
Kancudiranin sipycie

Poaman Nisponssa L Pig l
PHE-resomui pipyew (13 pogus)

[IpencTaBHMKH

10.5. Kaackudmam mpycis
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3awivvenna mata, 10,2

Ponnua | Miapotuwe ] Pis [ Mp
IHK-renromsi sipyes (cim posys)
Poxvirldee |Chordopexviri- | Orthuporvirus, Hipyew sicnw, repmeritis
nag Aviptuxuirus,
Suipuxtirus,
Porapoxcirus,
Capripoxvirus,
Leporipoxeirus
Enlomopox - -
virinng
Herpesviri- | Alphaherpes- — Bipyeu npocrore ta onepiay-
dar viridae BAILHOrO Fephecy
Betsherpes- - Bipye wirromerani
viridae
Gammaher pes- —_ Omxorenhi msdorponni sipy-
viridae cn Enurrefins Bopp o xpo-
pobiu Mapexs
Adenoviri- — Mast irue, | A PYCH, RMicupuyR-
dne Aviadenoviris HRWOTE FOCTPI pecaipaTopnl
FABOPICBANMA, KoM IOIKTH-
BITH, NHeEMOHIL
Popovaviri- - Papillomavirus, |Bipyen nanizons, nomiosn,
dae Polyomavirua Baryoriaywonuit sipyc Mesn
Hepednn- - — Bipye renstury B
viridae
Purvoviridae - Densavirus, Bipyc B18 (enpiwmse Lidek-
Pﬂ.ruaulirus. Y EPHTEMY, reMOTTAN Y
e L§ iw)
Iridoviridae — {ridovirus, Bipycw aimoricToay pus,
fis US, 2ol WY MH CEH e
Chloriridovirua  [Bipyew komex

1. Ax Gynu BiakpnTi sipyeu?

2, dn

RomWtponesi 3anurauun go posginy 10

BIpYeH BL

8. Hr mopsye posniaumTid Bipyen?
4, Nlo maxe sipiose? 3 Yoro sin cicnapacyses?
5. A naansoTReR Bipyes GexTepif? Fk MONHE BHESITH TE BHALTHTIS Bax-

TRCR BLT MIEPOODTariaMin?

Picorna- — Enterovirus, Bipyewr noaiosdenity, remai-
viridse Cardivuirus TY A, FOCTPHR PecilipniupHNy
Rhtnovirus, TH EHUTHOBME LHOEKILE, pHEL-
Aphthovtrus TV, MICKAPAHTY
Caliciviridas —_ = Hipyen racrpoenteputia
Togaviridae —_ - Bipyc esnethanity woaedt
Flaviviridee - == Bipycu sniitiosoro cxedasi-
TY, HWOBTOL IHXOMBHKH, KDAC-
HYXH
Orthomyxo- - Influenzavirus  |Bipyewm rpany A, B, C
viridse
Paramyxo- — Paramyxovtrus, |Bipyew naparpsaty, eniemiv-
viridae Morbiflivires, AOro TIBPOTHTY, HOpY
Prrumayirus
Areneviri- — — Bipyen Macca, simioisrop-
dae HOIQ XoploMe inrity
Coronaviri- — — Bipycu rocTpMx pecnipaTop-
dae HHX JBXBOPIOBENL
Bunyawri- — Bunyaviruy, Bipye xprmceiol resopari-
dae Fleboviruy HOI AHXOMAR M
Natrguirus,
Uukuvirus
Retroviridas |Oneovirinae — Ouxorenni alpyen B, Ci1D
Spumavirinee | Spumavirus ey {pmf.;__..II _"““" “M.,m“'
Lentivirinse | Lentivirus Hipye iMynonediiimy moanHm
Reoviridse — Reovlrus, BipycH rocTpux pecmiparop-
Orbleirus HHX TB RWIIHOBSX IHgeR it
Rotaulrun,
Phytoreoyirus,
Fijtvirus,
Cypoviria
Rhabdovin- — Lissavirus, Bipytu cKasy, BeouKynnp-
dae Vealculovirus HOTO CTOMBTMTY
Filoviridae — — Bipyr ESoan, sipye Mapbypra

Tepiopara?
6. Sy Gynuny Mac wonibar T27
7. Y migpl OTHCH tui o ipHi tharu?
B. Oxapascrepuayiime ocHom eTANY JITHYMOCD 1FRTY.
9. Ol Tove macrenin? Ak s1abysocTscs § 0K 1oMip tharis?

10. e augHolllekHe ME0Th Bipyen o oneoreneay?

11. ki ecolinmor?) npuranamn perpoBipyoam?

12. CxppaxTepuavire sipoiam 18 DpioHu.

13. 3e sxcvn oannkamMs wnacpdinyoTeek Bipyen?

14. Axi pognun sxoasTs no rpyn JIHK- 1a PHK.cenomumx nipyein?



11. OCHOBHI MEXAHI3MW OBMIHY
PEYOBHWH | NEPETBOPEHHA EHEPIIT
¥ MIKPOOPTAHI3MIB

11.1. KOHCTPYKTUBHHI METABOJNI3M

TToxusui peuoBiHy, Akl BANXOEATE ¥ HAlTHaY, IASROTECH
CYTTEBHM NepeTBopensrm i aminam. [Mepetsopesns peyosun v wii-
THH] HASHBAETLCA COMIHOM pEvCEUN, BlOMEMAGOAia MO XM.
CrotnTry Crnagpi opraiuai cyferpars (HENpMIGIA, nonicaxapum}
NErPAIYIOTE 20 BLILLI NpocTIn: (MOBOCAXADILIIE), 3 AKMK MIKpOOpra-
Higmu aniifiCHIOTS CHETED YeiX kriTHEREX komouenTip, Taki nepe-
TBOPCHHSA DEUORHN ¥ ICLTHHI MOXCHA TIOALTY Be Tpy etams. Hapuc, 11.1
LOKBSAHH SHTBTBHA CXEME HUIAX1E BIOCHUTeSY KIITHHHOrO MaTepia-
1y 3 Truckoss. 3aMicTs rmoKoaR AK pocToBui cyfioTpaT Moy TE Gy
BHKOPHCTAEL 1B CNOAVKY (eTRHOM, ALETET, METAHON, METHE, HUpei
HUCAOTH, Opraivnl KuenoTh. syraesonui 78 in.), Ty Hesaineniso Hig
BHEOPHCTaHOrO cy6eTpuTy suranbis cxema GiocuuTesy KiiTuHHOMO

Lok = Mouomepn Manpomoaesyu
o 1 Al ® - Biawm
¥ "\\— Blmsinx
Mipysar / iy = T am
Mrrm!-ﬂm\

Ok LETRT

]
Hupwl KPCIOTA ——————= Jinigy
Pubotryrneotham ————m PHK
Hesoxeupntionynreorian — JIHK

Z-Dxcornymaper

FPue. 111 3srasxs exems wasxds Ulocsmmeay orirHistiom MATSELALY 3 riMowoas

112, Ereprevioimm merabo nis 255

Marepiany € OLHaKDBOW. ¥ paai BUMKOPHCTEENA BLAMIHHHMX BL1 r0-
Kodk poctosix cyGorpatie peaiiavioThen ivwi wunsxn YTEOPEHER
HEODXLIHUN NPOMIDEHMY NPORYKTIE metnboniomy.

Ha nepwomy etani noswmsui pevnami POSLISHRKNIOTHCA HE
HeRenyHi parmes T, TAK, 3 TIOKOIH YTEODIGETBOR thocthoenoanipy-
BAT, HipyBaT, sxerin-KoA. Led etan uasupseTecs p 0.2 n a 3 ox, 8o
Kkamaboniamom.

Ha dpyzomy etan ui yruopesi acyBeThaTy Hesemiki Qiparaes-
TH NEPETBOPIIOTLCR HA pAJ OpTaHiuNMX KMCNOT (HAnpUKIAA, 9K
noxasaHo ma puc- 111, — oxcanoauerar Ta 2-greornvriapar) i doc-
thopusn edpipie. Opyrodt etan snavsucTecs RpoMimMHUN OOMI
nox, aBoamgitonisxon Depumii APYTHI eTAIN HenOMITHO
NCPEXOAATE OOMH ¥ DAHMMH.

Ha mpemesomy evani 3 npomizxumy CHOJIY K YTBODIONTBCR TRK
asani "Gy nisesesi 6301" — MoMOMepu {8MIEOKMCTOTR, UyRpOdhoc-
DETH, HUPH] KHCAOTI, HYIJIeoTHAN), Heolixiaul nig OMmTESY Boai-
MEPHUX MBKPOMOCKYIT (Ginkis, aminorucnor, nonicaxapunis, gini-
AiB, HYKACTHOBAX KHCAOT). 3 AKUX CHRABETHCR MixpoBHA KmTe-
Hi, Llest eTan yrBOpeHEs swaiTHRENX peuopus (CruTed MOHOMEDis
1 noniMepis) HAIMBAETHCR G HA 004 S M0 A, NKOHempyKmua-
Hum Memaboalamom, Glocunmeaomn. V HAYEoBIR AiTepa-
TYPl EaRBMMBIRILIAM € TopMin "rRoHCTPYRTHENER MeTaboaiam™.

11.2. EHEPTETHMHMH METABONI3M

Tins snilicHenEs pRAKLLIT KoHeTPY KTHEHDIG meTabonismy veol-
Xiaua edeprin. Tawa eveprin mome Gyviv ogepxasa 3 PisHUX amce-
pen: troTorpohul Mikpooprasiamn BHHOPHOTOBYHOTE SHOP Oeit-
718, TTOTPOHR — CHEPLiI, AKA B ELILHIGETEOR TPH OKNCHERHI HEOpEa-
HIMHITY CHOJYE, OPFAHOTPOdH — CHEPTio, SKH BHHINbHIOCTECH npA
OMHCHUHHT Opraniveny cnonyk, Tebro IIpH KATADONLEMI.

Cyryunicrs meraboniunux peartlit, IO 3VMORII00TS nepeTEo-
PrHEA eHepril cEiTIR du XiMidHUX crtonys (Heoprasisamx 66o oprs-
skuEsk}y opMY, fixa MOXE BHKODICTOBYBATICR ¥ KORCTPVETIEHO-
My meTabomani (makpoeprivsi cllomyin T sinHORT W EATEHE PKELDS-
ACHTH) HEINBIWTECS FHEPZe MUV KUM memabonlasos,

Maxpoepriumi cnoayrs. MakpoepritHnMi HASHBAKITLER CH0-
AYKH, AL MICTATE MAKPOCPriNHI 30 AoKK, To6T0 38" S0EN 3 BICOS
K0 BLILHO0IC exeprier rigponisy. o TarHs onozy 6 BRieKReTs v nep-
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wy 4epry AT® — ocuopupnil wocui Dioaoriuuol eqepril, a Taxomn
PAL TPOMIMHENX NPONYKTIB, M0 YTEOPIOWTLCA ¥ OPOLeci POIKIu.
AuusEA opradivamux cybGerparis (1,3 auocthorninepar, docdoeson-
nipyear, ausagochar Ta id.).

AT® ax ropepmenT ars axTweauil metaloniris. ATD e cave-
PLIROK “eHepreTHYHOP0 BAMOTON" KIITHEN — GE3NDCEPENHIM ftie-
pPenoM edepril A CUETESY CTPYKTYPHEX KOMIOHEHTID KAITHHM,
TPRHCIIOPTY NOHHBENK PEYOBHH V KIUTHEY, MEXARINEOM DYXY TE DCMO-
peryiauii. Kpim toro, GaraTo fiki npomixui nponyxry Metabonismy
LA NOABABLIHY HEPETBOPEeHs ¥ KAlTHE] nOTPeby0Th RKTHBAIL THR-
xOM nicpeHccenns rpyrt. Taxa axrusadisn sLibyseeToen 58 fOMOMO-
rowo ATD. Tlpn usomy mouel Tpy papianTy BHKoPUcTaHuA ATO:

1. LiyspH axTHBYIOTLER NEPETBOPCHUAM YV BIANOBLINI Gocdo-
PRNLOBAH] MOXIAHL

Cnsowoss + AT = Cmoxosofocger + AND.

2, Pu6030-5-hoctiaT BRTUBYETECA B PLAYNILTATI NEDEHECEHHA
apocdarHore saarura (nipodochaTy):

Puboso-5-chocdar + AT ~ Docdopubossnangocar + AMD.

3. Hesaki 3 Heoprauiuumnx kucaoT, BCi SMIHOKHCAOTH T8 HCOPra-
HiYMHIE CYIBET AKTHBYOTECA NPyeaHAHuAM AMP-TpVIN 3 Bualis-
HEeHHAM ipodochary:

Hupua kneaora + ATO ~ Anun-AM® + [Mipopocder.
Anminoxncniors + AT = Amivomun- AM® + Mipodochsas.
Cynwpar + ATD = Cynpdut-AMS + Hipogoedar.

Binuosmosaasi exsinatertn, Lo npoTony (aTomMi BOAHIO) Ta
BIEKTPOHM, 7Kl YTBOPICIOTLCA NEK UKMCHOHHI CYBCTPATY (B OKHCHO-BLI
BOBHMX peaKLLAXK). TaK, OKHCHOHIA ODraBIYHVY COONYH BiABYyBAETHCR
BePeHCCCHHEM ENeKTPULIn Big IoHopa fo axuenTops. 3a Gionoriuxo-
FO OKMCHeuHa dufivacrime sigbysaeTeen OnHOYACHE TEpEHECEHHR
RBOX ENERTPOMIS, NPH LboMY B1A CYBCTPATY BLALLBILOOTECH THRODK
ARa uporoun. Take oxmcHenun cyborpaty, axe pigfysaerecs 3 Bin-
WEOACHKRAM 80X NPOTOHIB, HAduBheTben dezidpyeamn nam.
Jerinpysarna cyBerpaTin 3miicHomTS depreHTH, SKI MAIBAICTECA
dezidpnienaysamu, Mpuuony B Hessax GAraTeox Ierigporesas
BRUSYETRCA NOHUP BOnH0 {MpoToxy), sAnpukias, saiemdezidpose
K, ankueorbdeziopozenasn. Chin 2a5HausTi, Wo Tepaing doxop

durata dokap e {8 WAMBRITECS K CHEOHIMu, Pianogums-

11,2, Eseepretonians sariafica s 257

MEME € THKOM mpmmn aKyenmop e00NI0 TA GXyENMOp eAEKMpO-
His, OKUCHennA i deaidpy t8, siduosnenns | 2idpy
Mipravnayrreorumn. Barato i AETLIPOTEHASH DEDPEOCHTE
BOACHE HA 04MH 3 AB0X KOQEPMeUTIE — HIKOTHHEMIIAACHIHIREYK-
seornn{HATL, sokucnenisi goprai — HAJL ja60 mixoTHRRMLIAeRIH-
(HAD, 8 oxscsesi popwi — HAIID" M puce. 11.2),
Kogepmenm — e HUSLEOMONEKYNAPEA CODAYES, SKa PasoM 3 ep-
MedvonM Gepe y4aCTe ¥ 3B°S3YBHEHI T8 MHOTVNEOMY NRPeHECEHE]
OEPEMEX (pparMenTin cySorpaty. ARBAOriNEY DOIR PR QVHKGI0-
HYBAHH] (DEPMEHTIE BHIOHVIOT: THKOM NPOCMEmE ki zpynu Pep-

oH
a R R=H:HAI
R-POyHy:HAZID
H H
- CO—NH, CO—NH,
| ron |
-
i
R [ R
! P
HyC—C—OH HyC—C, +H
r .

HAJT + Evawon ~ Ausraxrerin + HAIH + H
&

Fuc. 112 ferinpysasun i nipwommycasomon:

a — CTPYRTYPMA Qopsymn Holepmentia — HIKOTHRRMLIAZEN | ANEY KISOTRXY
(HAJD ™ inoT IRARHYRAEOTI v LAY, Fpymon, mo s
wat Gyt obox kobepuerrin, © axla Mlotiiosol KacaoTH; § — PRI oRRC-
WPHHR FTABNAY 00 AUCTRTRASTLAY 38 yaaeTo HAST answmmwol
IN: DAHHK POTEH. (EPEROTHTRCA B2 CyboTpaTy PAION 2 NEpom exerTponis [y suransl
riapua-losy) e nipesunose RUILDe, APYTHA SOgANs NEREXNANTE ¥ POITRE

17 4.202
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menmia, Tlpore wa BiAMINY Bin KO(EpMEHTY, OPOCTeTHYHE TPy e
mMinge a8’asaud 3 diepMenTom | ve singizseTnen BLI HBOro Mg uae
NPHENHAHEN | DEpCHECEHHA (parMeRTiR cyberpary.,

Ha puc. 11.2 noxasana peaxaia oxucEenin ETEHOY A0 ALeTHE-
Leriy, AR KaTamaversen depreaTom aixezoasdesidpozenason, Tpy-
0010, ke BUaERYE: QyHKLLD KobepsenTis HATL 1 HAD, ¢ amin miyo.
THEOBOL KHCTOTH. OUMH BOLEHS NCPPHOCHTEOA 3 cyberpary pasom 13
NEpO SAEKTPOHIB (Y BHraan! rinpu-tony) va nlpuibose HLA&LE, Apy-
riafi BONPHE IEPEX0/MTE Y POSUHE. ¥ pesy/IETATE peaxuil HAJT 1 HAJ[D
REpeTBOpIOTECS BLOnosinuo ¥ HAILH 1 HA DI, O6unss rodepmer
BLTLEO AMCONIIOI TS, TOBTO BT ASIOTEOH B 4 01H01 BeriAporeHssmi nepe-
HOCATE BOSEHD MIC/IA 35" ASYBAHHA 3 MM (hepMeHTOM BB LUK atyen-
TOp. Tomy Ix HAIMBEIOTE DEPEHOCHMKAMI BOIKID | NOHATTA “BlIHOBE O
BALH eKPLLATENTH” 008 HayTh CEME 3 HA Ta HAJIGH.

Bumsioe pag aakoHonipre SAMHTHRE; AKE BLINOIICHER [0 eHep-
PETHYHOrD MeTafiomony MAKTE BLAKOBMOBAIEEL exBisasentu? Jomy,
KOJW ACTECA [P0 @HePTeTHRY MiKpobHol KAITHHN, MAIOT Ha VBAsl ATD
i BUtRORNKOBE neH] cxBinareuTE? e sinqowesss fo AT manT. sig-
HOBMORAILH] expisancurs? HAI mepesocste soncus ¥ KB 1L
Hutll JIAHUEOT, A6 TPy Horo oRreHoHN] (nput nepencoenri enerrporis
sig HAJTH wa kucens abo ivisii SKLENTOP ENCKTPOHIE) BMBLARHI-
ETBCA PHEPrif, AKA BUKOPUCTOBYETROH 1R cuuTeay AT, Orae,
HAJI 6epe yuacTs v redepanii edeprii (cuareai ATD) v minpobuis
#hiTuai. Takuit Mexagizm cxaTesy ATO, sicui cnpaseuni o nepe-
HECEHHRM CACKTPOHIB y TMXANbEOMY TEHIU03], HABUBEETLCR 0 X & ¢
HOBAABHUM GocPopunosaun an ((oohoprmopan s nps
HUCPEHECEHH] CICKTPOHIE),

Mlono HAIIGH, o sBsxants, wo sin Depe yuuers, ronosiim
HMHOM, ¥ EIAHOBIIOBRABHMX eTHRAX UpoLEcis BiocuuTeay (koHcTpYR-
THBHOTO MeTiboniamy},

11.3. NPHHLKN “BIOXIMIYHOT eAHocTI”

Mpunusn “Gloximiugoi E€AHOCTI" — DAHE 8 HebaraThox aors,
AKA BMSHBETECH Y Hewo 4ac, 3riguo 3 UMM OpHHEUMOoM, vei #emi
icToTH, R icHYI0TS HA Benoti, nogiGui y Bioximiunomy siguoicwui,
Hefi npuauun supukaeTscs, HAOPHKNAN, 8 ONHEKOROCTE ¥ BCix
HUBUX IeTOT “Oyisensuny GioKis” ATH CHHTEYY KAITHHM, YV pom
ATD ax yaiscpeansroro Hocis Gionoriumol eneprii, & VHisepoans-

11.4. Poan ¥ 1 Mep iR DT A LS 259

HOCTi PEHCTHHHEOTO KOAY, B YEIBeNCAIEHOCTI MAAZMATHYHOL memGpa-
HU, ¥ FAHOCTI LUJIAXIA DCPETBOPSHER LYK PIB i TPUPOAK AMXETEEDIO
anuors. Mafixe LiesTeuHumy y Beix RHBIX IcT0T € LEHTpaabE]
verabontuui wnaxeu. lenye nee nexinpa rpyo DarTepiil, v AKX
OCHOBHEL cxemu Meraboniamy Tar €M iHAKLIC mopihiKosan: — oepe-
BEMAIOTEH SKICH NEBH] MNAXH, 8 iKW & CHOPOYEHUMM Y1l RKOCH 38i-
sernmi. Bel sapianTy obminy pedosun y Mixpooprasiomie moscs
3BECTH M0 BAransHOl exemy. Merabonissi wnsxe thopmysanuce,
OUCBMIHO, 8 X0pl eeomonil, | MomBe BBamaTH, WO THOOBUI KaM
aepobux opraviamis GloxiMivuf af8pAT BiHNK BLAHOCHO HiaHO,
KOIK Y NOBITPL 3"ABUBCH KMCEHb. ¥ KA MAC BAMKO 3' SCYBRTH, MO
HBJIHIOTE CODO0 CROpoYeH] MeTaboniual LNAXY v feaREx Gaxrepiil —
ApHMiTHBMI 0COBAMBOCTI 4 pesyabTaT gerpagalil.

11.4. PONb ®EPMEHTIB Y METAGOMNI3MI,
®EPMEHTH MIKPOOPFAHI3MIB

Ximiuni neperBopesus pevonns y KaiTvi (MeTE60,1inE pearmii)
ApifcHINNTECY a8 gonoMorce QepMeETie. 38 KOKHC HUPCTBOPEHHR
OIHOrG MOTABOMITY B IMUINE BLIHORLOAILHAM € D000AHBHI thepMenT.
Depmenty — up Bk, AKEM OpHTAMANES KaTaniTHyHa (hyHKnis.

DePMEHTATHENA PEAKILA NOUMHEETHCS 3l a8 ASYEAMHE [EHH0-
romerabonity (cyGerpary) 8 depmenron. Konuiit opmeny sasemotie
NHIE 3 ofHHM cyBeTpaTom, TOBTO XAPHRTEDNAYETHER OCERUI Cy0-
cmpamuon cneyigivnicmio. Mianasanna cySeTpery (hepmeaToM Bia-
GyseeThen B npoucct a8’ asyeanna. CyBerpar DpMEINVETHCR TLILER B
neasill puieHUl Monexgyny qopuMenTy — Kamasimusnony yenmpl.
Crepuuni sascrusocTi cyGerpary i poanonia sapsay s fioro monexyni
€ THMHM OIHEKAMH, 38 AKEMH CYOCTPAT POADIABBETLCR epMeHTOM.
Cyberpat | hepMeHT TLIXOASTE ONHH 0 ORECTO, SR KILOY 10 AAMKE.
Hlanakicts pearuli, S8 KATANISYETSCR GRPMENTOM, £ TpRBAMAHD
sa 10 nopankis BHILOI0 38 WAKMAKICTE HEDEPMEHTATHERD] PeR KL,

Ayre samnuBs BAGCTHBICTE (IEPMENTIR ODARCHE B TOMY, M0
IX KETAMITHYHE BRTHBHICTS BLuapeThes peryasull. ¥ (epmestin,
KPiM KETENITHUHOTO USHTPY, € DREYIAMOpHUL UPRMD, ¥ ¥ROMY B~
GypreTshia 38'Aaysanus hepmerTy 2 eglexmopasi — CODAYHAME,
axl sMimwooTs KeTATITHURY akTnesicTe depmenTy. Takummn eder-
TOpaMH MOMYTh DyTH KiELEBI npoayrTn asuel hepmosraTusAo]
pearull {Hezamusnl eexmopu) a6o vl cnoaven. Mosemusni
POCRMOpY NABHILYI0TE aKTUBHICTH hepmonty, EQesTopit a8 csoco

174252
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CTPYKTYPOIO He MEIOTE Hivore eninshore o cyberparavu. Bouw cre-
pHYEO BiimiuHi Bin cyberpaTie, ToMmy HOETECH OPO AAOCMEpUNNE
egiexmopt, a UeRTps, BIAOOBLABIBM] 38 PEryaAlin, HAAMBAIOTLCH
QADCHEPULHUML UeHmpamy hepMeRTIB.

¥ ap’Acysauul i BACTYOHOMY OepeHecenHi OKpemMsx (WparMeHTIs
cyGeTpaTy (BOQEN, MeTHIABHHX TPYTl, AMIHOTPYT) pESOM 3 hepMeRTs-
iy GepyTs YHACTE HHALKOMONSKY AP CHOTY M — KodepMenmL ] npoc-
memuyni epyne. IIpHABIOM KOQEpMeHTIB 1 TPOCTEeTIMENX ITYT MOMXY T
Gyrit HATI, HAID, rieminmipedrocthar, kohepmesnTt A Ta iH.

¥ kaiTREAX MIKPOOPreHiaMis BHRBNOHO PeDMesTH [IECTH KNa-
cie (mada. 11.1}).

Tatruus 11.1

@ep TH MIEDOOP Eonat

Knac Haoaxne depmenTty Peakijs (npuanag)

KAaramayrTL PeaKILo Bimennes i BogHo
#1A cYGCTROTY (OKMCHEHHR) | nepeHACEHNHS
Herinporesnan |fioro hn iEnny coanyry (BinMosnenwa):
Eranon + HAI » Aneransneria + HATH
(aaxovzonedezidposenasa)

Bubeaneiyors nepedir okueHo-BLIHOBH HX
1. Oxcino- peaxuiit y peaymurari nopexony Fe' v Fe'
penyrrazn (k- Heroxpomu  |fe NEREHOCHUKANK enexTponis):
THALSYIOTE DRHE- O, + 4 Fe* = 207 +4 Fe®
HO-BiaHoENi pe- (uemoxposoncudaia)

‘mierii)

Karanazs kura/lisye pOOLIenmewss Mepexn-
Cy BOOHIO, NEPOHCKHIAIE — OHMCHERRA Opra-
BiUMMX cyBeTpaTin OCpeswoom BoiHIo | poa-
HJAN NEpeKEey:
EH;{): - 2[{7{) + 0, (kamaraia)
HQO, + 2CEH - GSSG + 2H.0
(eaymamlonneporcudasa)

Karanana,
NEpPOREHABIR

KaranioyoTs 83nfMOnepeTEOPERHSA YK P13
4 PIIHOI0 KLTEKICTIO ATOMIE BYTTIRIIC 38 pBXY-

115, Wrrxw G

iianiy T2 LR 261

Baslnuenna mats. 111

Konc Heins gepmenTy Penxeia (mpsicmn)
Posuienmomnrs HLiox 1o 0enTHIin T8 aMiRG-
3. MNapoaa- Tporessu HKHCATT
am [Eevamay -
s mll.uam:‘ul:‘r . Aminaan, PoaienmomnTs nonicax npyuns (KpoxsaTs,
i) RO LEMOAHIH LEI0S08Y) A0 MOKO- T ONIrOCAXERUZID
YK A OpHEIHEH- PoauenmoloTs elipui 38" a3w:
MAM BO/AM) Ectepaan Flupu -+ Dainepun + Iups kucaors
{sina.ia)

Al: Jiaan Binmenmow s xaplokeunsuy rpyiy:
(znTENiay0oTE | exapGokcinsan Ilipysst = Aueraaeaerig + co,
nmm!n_mzuus {nipysamdenapBoncunasa)

Tpy Big cyh-

orpaTy Gea yuae- Posim@niice rexcoan uo gpi TpHozw:

Ti BOIM 3 yTBO- DOpyxroao- 1,6 mupocdur - Caiuepamme-

DERMAM moasLi- Ameaoaess Tin: 3-hocdier + Miokenaneraudocdar

HMX 3B RHANIE) (Ppyrmosodupecdamarsdosara)
Fmexeandocdar- KﬂTML:!]PE.nepET&DPEEHR PHOKGSY HE

5. laomepa- isomepnya DpyrTOsy!

au (KaTRTIEYITL Fmoxoac-G-docter -+ PpyrToso-b-doctar

REPeTRODE KU A KaTanlaye santMogepeTsopesns rninepant.

OpraHivHUY Cho- Tpsos - Aeriay i gioxcHBLETOMY:

I B latme: Hododoe Criyepankieria-3-docdar = HiokeHaleTon-

o) izDMepnIn docdaT

6. JTiraan T
{CHuTeTEM) Y; | PETBODIE aleTar na sreTivl- KoA:
{asBeaneuy T A::J'::",':T?;:\ Auerar + KoA + ATD = Anemwn-KoA +

| penkcui cunreay, i + AM® + OO
w1l CYTIpoRCa-
FYIOTLER BiA-
TUENNEHHAM 38 . |TTepeTsopsoe TipYBRT HE (hochoeHOITIpYBAT:
nuuntie doodop- GocdosHoapy- Mipyoay + AT$ ~ docthosHon a7 +
bt e BETCHHTETBIR Py . AM® ipys
sig ATO

11.5. LWUNAXH KATABONI3MY TNIOKO3H
TA IHWKAX BYTNEBOLIB

2. Tpancibe-
pazm (Karamizy-

TpaHCKeTOABSE,
TPAHCANLIONA3,

HOK DEPEMECERER BT QIHOTO LYY 00 iHwo-

TO BYFAeUcBKX JATMIIKIE y BMIAAIL KETOR-

HHA T8 AABRIEPLAHRX IpyTI:

8 Pubynovo-5-pocar —+ 2 Ppywroso-6-goc-
hat + Tninepaneaerin-3-goohaT

10TL Dep
HR TPYT 3 aaHicl
MOSEKYAH 8
inuy)

Yercorinnam

BalfcmooTs nepeneten na HochopRKx TRYT,
ki zabes neNyioTs docthopILTUBaHNA Y KpiE:
Imoross + ATE - Cmoreso-G-docderr + AP

Tpavcariminas

Karaniayrmors oopenecetun OMisorpym

3 ¥TEOPEMHAN KETOKHCIOTH:

Axinorucnom + Ilipysar -+ Kerokscnora +
+ Aunndie

I'nioxoss £ HBHOINAI TOMYpeHo opranivHoKD PeYOBHHOKD
ra Bemal, 8 nepeTsoperdi Axol GEpYTH YYACTH NPEACTARH HKEH BCHONO
HHEBOTO CBITY (DOCNHHE, TEAPHHEM, MiKpoopraniamu). Kpim Tore,
ByricBogl € HARGLIBIN NOWMpeHuM cyGCTPATOM ANA KYALTHBYBAH-
HA NPoMHCT0B0 BAHUIHEHX MIKPOOPTARIAMIB, AK€ 06 exTaMu 6io-
TexHonoril,

¥ Haw yac slA0MO Yornpy wWasXY KETaGoNIaMY NioKoal, SKi
hYEKIIOEYIOTE ¥ MIKpooprasiamie.
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11.5.1. @pyxro3o-1,6-angiocarnmni wasx
{rnixoniz)

Tpera Hassa OpOro MAAXY KaTaboliamy rioKosw — Masnx
Embnera—Mesteprotha—Ilaprace (38 npissHitlaMi fJocAMUKIE, AR
BuRYATH Uei npouee). Yoepwe sie 6VE BiakpaTHil y M'R3080X THa-
upuax, Drixonia Gyernionye v Teapuy, PociHu | GArATEOX MiKpO-
oprariamis. [Tps hyExUionyBaHEL PAIKOIISY MTOKO3A HePeTBOPI0-
eTeCR Ha mipysar (puc. [1.3).

IIpouecy TepeTBOPEHHR TMIOKOSH Ma rhiuepaneaerig-3-thoc-

¢aT nos'asaHi 3 BUTPETAME eHeprii. [Tl
YEC NoAAABLIOr) OKUCHEHHA TILCPaNE-

T — nerLa-3-thocduTy 00 MPYBATY EHePT1A B~
1 ‘;"—— elnsrwerses. [epersopenun 1,3-auduoc-

tornivepary ma 3-ocorniuepar cups-
meRo a ochopiaosearam AID 1 yrso-
2 peneam ATD (heprenT docgozaiyepam-
xinasa). [{n peaxyisn c o0num 3 nynrmia
e znironiay, 6 axux AT ymeoprwcmecr
EN = a pesynemanti goedopuniosan s na piani

DpysToso-1,6-mpocdar
4l
v '
Iainepamegerin-2-tocdar e Tioncnanerondnodar
5
6 @:m,

1.3-Ondocthorninepsr

Taroxoao-B-goodar

Dpyuroao-S-oodar

Fue. 11,3 Karaboniam rmonoaw, Hlnax EmG-
aeas—Mencproge—ITapnace:

7 209\ pepmenti: | — rercorinnga; 2 — rmoxoIohoc-
Garizonepasy; S — qoedodpyrT 4 — dpyr-
3-Docdorninepat 7 hocdaranh ;5 — Touoacdiocdariao-
P & raluepons iposd L4 pOrCHASE;
& 7 — dwetpormupepaTrinasa; 8§ — riiuepathocho-
) ) myTaza va dochornineparhoctomyTesa; § — enc-
2-Pocthorainepar naap; 10 — nipysarkinaza
9 l
Dochoenonaipysar

m}m_m,

IMipysar
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cybempamy. Qochoenonaipyear (PEI) — ue apyra cooayka, axa
MICTHTE (OChoprABHI T 38" RA0K 3 BHCOKOK CHEPTIEX riIpoNiay: nps
yTeopensi nipysaty s PEI thocdar nepenocutecs va AID a yrso.
pesanst ATD (pepruenm nipysamrinasa). [{s pearyia € dpyzum
nykrmem ymeopenHr ATE na pisni cybempamy y wasxy Embde
wa— Meuepeopa —[Hapraca, Obunsi pesxuii, AKI OPOXoAATE 3 BHAL-
nensam eneprii (yrsopesaam ATD) y npogeci nepersopensa ruiliep-
afibaeria-3-pochaTy Ha nipyssaT, € A8 AxaepPobENX MIKPOOpTAHia-
MiB OCHOBHMMY eTaltiMi, AKl nocTavaioTs exeprin. B anacpobupx
vivoBax yci mikpooprasiams, axl aBpoikyiors ByTUIes0y, BHKODRC-
TOBYIOTh €HEPIi, IO ONEPHYETREN OPH OKMCHEHH] TRiLepaTbaeTia-
3-thocihaTy o0 nipysaty.

¥ei pearuii tnikoniay, 38 BHHATKOM TPEOX (FeKcOKIHAIHOL, (hoofo-
dpYHTORIHLIEO] T8 M pYBATHIASAHOL), € HOBHICTIO COODOTHMMM,

CymapHy PeAKIIE PO3ULENACKEHA TIOKO3N 38 wanxom Emb-
nenn—Meite profa—Ilapracs MOMUR DORATH V BHTIsIL

Tnwkona —» 2 Mipysat + 2 ATD + 2 HATTH.

11.5.2. Wnax Enrvepa—[Lynoposa

sz ExrHepa—IYO00PoEa € XAPAKTEPHIM TLILKEH LA MiKpPO-
opraHisMis, Moro ocefimsioTs NoIAree B roMy, Lo OANH a intepmenia-
TiH(OpOMidMEMK OPOSYKTIB), & came 2-keT0-3-nezoxcy-B-gocorno-
goroee kncaora (KO yrikanbENi, y a8 saky 3 aim wanx Enr-
Hepa—Jlynopoes naauealoTs Taxom KO waxom. Voepue fiore
suaepsnn H. Exnriep ta M. Ilynopoe y Garrepiit Pseudomonas sac
charophilia. Tlpy ROro (YHKIIOHVBEEHI, SK | UPH TALKOALIL, raW-
KOJA NepeTBOpIoeTheR Ha nipysat (puc. 11.4).

[MTepwui eTan LBOM0 LLIAXY BHAMOTIMEWE TAIKONISY ~— [ITH-
Ko3a Qoo hopUMoETEEA 38 YYACTHY AT i nepeTBOPOETECA HE [IH0-
ko30-6-thorger. Lol eTan kaTeniove (epmerT fencorxinasa. Nanl
rrkk0a0-6-(ocpar ma aico depmenris 2noKose 6-pocamdeeidpo
zeHasi 1a aavdoraiu orucaeThes no B-dwedormoxorary. Ha Hac-
TYNHOMY ETANl @ OREIEl MOACKYAH G-hochoTAIKOHATY VTEOPHETE:
©f ONHA MoneKynd Driuecpansierig-3-goefiaTy Ta olHE MoaeKyaa
uipysary ((epMenT (hocgiosawkonamendpamasa Ta avtiosasal.
[Cainepaasgeria-3-Qoepar Mome oiaaaeaTues A1l GePMEHTIS TIIKO
AITHYHOND WARXY 1 BEPETHOPIOBATHCE HE IPYTY MONCKY Y MIPVBATY
3 YTEOPENHAM ABOX MOJNeKyn AT 1 BiANOBICHH M MOACK YN HAI.
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Tnwrosa
1
Ko geo8-Goobar Put. 11.4. KarsGonlam raxosoin. Wiax

z Ll Esteepa—[Oyaopona:
Qepuenti; | — rexcoxinmsas; 2 — ram.
Camorono-5-aarron-8-Gocger %030 8-GocheTaerinaporenads; 3 — rmxvoma-
aa; 4 — QocaranxonaTaeriapaTess; 5 —
2 l 6 — rnlurpe Lapo-
renaan; 7 — ocpormiuepatilnnas; § — raine
6 Poopormoxossr paTPocthonytada, Gocdoraluepardooho-

4 MyTala T exonaae; § — DipYRaTHIEAZY

2 Kero-8. 8

& i——- Mipysar

Fatneprasneria-8-pocgar
a Cymapia peaxiin poanieniey-
HA LMoKo3H 38 KM wanxom mae
1.3-lingocgornitepar BHINSA:
7 Cnroxosa - 2 Tlipysar + AT® +
+ HAIIH + IHAOQH.
3 Docporainepar

Ulnsx Enreepa—[ymoposs
8 l AgcHTs mowmpenud y aepobuux Bax-
Dooporncanipynst Tepiit, a y enaepobis Bin aycTpiua-
erses ayxe plako. Lle aymoBneno
v l—ﬁl— THM, L0 B &xaepobin HOMBE I X k-
Tipyeny KOO NEHLNE, | ATO yToopionTs-

A opy GochopHNESHHIE HA plav]

cyberpary. ¥ as"saxy 3 uMm ratko-
Alz ann wux Glasiy exoromiuupi: siv aec asl moaexynu ATO opu
DEPETBOPEMHI OARIET NOASKYNM FMIOKOIN HA 4Bl MONEKYAM CIPYBE-
TY, B 108 4ac Ax npu BuKopuctanui KIDT-wnaxy us axi mosexyis
nlpysary yTpopoeTses e onna monexyna ATE.

UWnsax Ewrpepa—[ynoposa MEE BARTHBE 3HAYEHMA, KOAK
cyBeTparasy cnymats Tanl CIDAYKH, AK [IOKOHAT, MEMOUET, [OK-
cypanaTin. ¥ baraTeox Gaxteplit meTaboniam rmoxouonol, MAMOHO-
Bol, rnokypoMosol kucnor | cnopliyensx 3 wuan cnoayx aaiitewo.
£TBCR 38 WnAxoM Entweps—[lynoposa.
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11.5.3. Po ri yepes r

Henxd GakTepll (HAONPHKAAA, NCCRAOMOHANN) ANATHI POIKnE-
LATH FOKO3Y Yeped rmoKoHaT (puc. 11.5). TIpys nsony rnoxosa oia
nlew saoxosodeeidporenasu THCHA [0 T Ty. Cmoko-
HAT i AW QEpNENTY JNOKORORKINGIU Moxe QOoChOPHMOBITHES
1o 6-pochormoKomn Ty, Rrxit kaTabolayeTeen aal 3a waRxoM Ext-
sepa—Jlynop Trumm sap nepeTsoy K ye Roro
olucHenHA 10 2-wetormonoHeTy (hepaenT 2Luononamdesidpotenaia),
it ootia gocthoprueTsen | sLinosaweTscn (Depment 2 Kemo-
eaxonorinasa Ta 2 wemo B gocghorarwxonamprdyrmasa), yTeopio-
W4H 3B0BY-TaKH B-QoctornmwronsT, Axkil kaTabonlayeThes nani 38
wns xon Ewrnepa—Jlynoposa.

Cmoxoas

e, e

Ulnax EsTheps —

Aysoposa

Puc. 115 KavaGonlas raoxoin. PoMupensessn wspel
FIONONET:

epmenti: 1~ HAI®)-3anesun rmoxos0nrriaporess-
as; § — ramcowoxixsan; 3 — HAJY(@®)-saseman ramxonar:
nmerinporenass: 4 — 2.xerorapxouokineis; 5 — 2-xero-6
HOCGOTMCKOHETPEAY XTI

ARLENTUPANIT ENPKTPUHLE ¥ FIHOKO30 AT LIpoTennaniflt pearail
MowyTs Byt HAIL', HAJI®', & Texon miposoxitonuxivou (TIXX),
TOMY [AI0KOSGACriIpOreHBIN MOXyTE Gytn HAL -, HAID - 1a
FIXX-an Alip INOAIHXINOK-38ATAHE TIIOKOORETLIpO
reHsan inaxwe Thes DMC-as. ), @MC — e de
metacyasbaT, SRMEH € WTYUHIN SKIETOPOM eneKTposin ¥ peakLil
aunsnouua XX aanems0l roKo30 eriAPOTeERIN.
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11.5.4. ITenrozoochaTHRE LWKn

In1ui MBAEK LEOIO LMILTY: (OCPOTNIOKOHBTH HIL LLLNAX, TeKCoso-

docderamil WwyHT.
MesrorothoohaTRMil LUNW HE € CCHOBKMM LLLIAXOM POILUISTLICHHS
r Bin cayseTh nocrar, HALDH pns peasuift KoRCT-

py=THEROr MeTabaaiaMy 1 pHDOIE — JNA CHHTE3Y HYKACOTHUE.

MesrosogocdaTiil LMKk OPHBOINTE A0 OKUCHCHMR OAHOTO
3 ATOMIB rITIOK03H 3 YTBOPeHHAM CO, T8 NeXTOIN, SKA IWIAXOM PRAY
nepelynos NepeTHOPIOETHCR MB BMXiauMil iHTCpMeAiaT nLIAXY —
rmoxoac-G-droedor (pue. 11.6),

¥ nexrosodioctharromy unkal rmokose-B-pochar nepeTeopro-
erhes ua fi-pocthormorouaTt ((pepuedT 2AmK030 6 ocamdraidpo.
senan). G-hochormoronnt nin aicw depMerTy 210K0ram 6 ghac
pamdezidpozenasu OXHCHIDETLOA 00 PROYACI0-5pachaTy, YyTROPEH-
HAM SKOI0 3EKIHYYIOTLUR UKHCHIOBEIEHI €TANM NeMTododochiaTHOTO
wneny. Hacrynui peexiii € peRkuisiMy NePETROPCHER MEHTOI0MOC-
hatin va rexcosodocdnTit T8 HUBIIBKIL 38 YUBCTIO MPONCKeMOSaIU
TR MPancaIsd0AaIU pHOYIION0-S-JHCAT NEPETROPICTRCA HAE 1Bl MoTe-
kynu (pyicrosc-B-GuedmTy TA 0aRY MOCKYY TRILCPAARAETIA-3-oc-

raoxoss ‘M‘

2 [aowasa B doohsr

3 HAT®)
3 HAQ(®H

2 @pywrosc-B-Pochar 3 Cnmmonar-8-good:
a4 HATU®)
2
3 HAJ(D)E
3 h!mﬁm
[T Taltuepamaeris-3 pochar]
Pue. 118, parnni A, I asono-

aa oxmcnmcrien 40 300, ma raluepaisaeric-d duoodary:

ipepurenTi: 1 rmoseoan G-Qocdaraerlaporennan: I - rAmoKD
oy 8-pocwraeriporensans; 5 — TpancRnLnEIe 1 TS FCHETOAR:
an: 4 — raoxocopocdmrizomepaan; HAD) connunr, uwo aeruipo-
e sanoprctonye ax xodepaerrn HAJ] nbo HASTT
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tpary. Fmiuepansgeria-3-pochar mome fan saryunrics 40 Meabo-
miamy 4epea nipyear. Ppyxrooc-G-(ocdar nepeTsopocTeea BE TG
woaa-6-thoedar (Qep ZNoK0IOPOCPamiJoxepasa), 1 LMK 3apH-
w#aeTsch. Jlerinporennas, Axi GepyTh YHECTS ¥ VMU DHYBRHMA TTEHTOA0-
GoTPaTHOrD 1KY, MoXKYTs Oy HAIL - abo H.AJ:L!:! ~BENCIHHMY.

Cma TH, 140 bl Y | RENTOdOgChaT-
HOro LirkAay BepyTs yuacTs ypummnmi unmm v BaraThoX MIKPO-
opradiamia. Crema iamy Taxa: oo -
MR OEHTOIM ¥ OONOMeME] 3, uouepuuum Ta eniMepu3ais go mpo-
MUACHIX NPOXVKTIS DER Ay, NEPCTEP Ha PpyK-
Toao-6-dhocdat 1 rmuepa.ﬂmtm-S—Mn‘r. POSLUERLICHER 38 LAR-
xom Entinena—Medeproga—Iepuaca.

Cymapun peaxuis pOJLISMNeHES IIOKO3M ¥ nesTosopochar-
HOMY LRI

Croxoaa + AT® —+ 6CO, + 12 HANDH.

11.5.5. Mowarta “knaouowi Gepmentu”

Hy momus BeTAHUBMTI, AKHl QAR KaTaboriasy rawxoan
PYHKUIOHYE ¥ TOrO MM iHLDOrO Mixpooprauiamy ? 31 $iH0 Ac, weob-
XKinAMo BHABANKTH AHTHEMOCTL thepredTis, w0 BepyTh yHRCTE ¥ KATE-
Boaiani carokodH. TIpoTe GarsTo AXi HepMEHTH KATANIBYIOTS nepe-
TBOPEHMA CAOKOTH 38 PlauKx wnsxls xaralionamy Lworoe cybcTpa-
Ty. Tak, 2encoxinasa dyukuionye y raikoxisi, KO@-unaxy
nenTosothoohaTHoMy WHRAL, FAnKkosodocpamisonspasa — ¥ v
xonial Te neHToIcQOChHATHOMY LMK, 2amxoso B docpamdetidpo
zenpsa — vy nesrosodocdarmomy nukal ta KIDT-wasxy 1.

Ane lenyors depmenTs, 8Kl BARCTUB] TLIAKH ARAOMY KOMIC-
petiony Metaboniuuony wsxonl. e rax asasi kaoNost Pepaen
mu (maos. 112).

Tofsuus 1.2
Ocwosnl mamn xsraGonisgy raoeoss y mixpoopraniaais

Hllagx warabariasey Kamowusl GrpuesTs

Esefinenn— MeRoprops TIap- || gy, sty eroninass
maca (raixonls, dpyrrooc-1.6- | y
Andmodariih manx) 6-Queddpynreninsss

Eurncpa - Jysoposs (KOG, B-Wmumrmuplm;
WAAK) i 2-Kero-3-peaancy. §-Sordor MoEosaTEA W03

HAJT - rmoxoscaeraparenEs
Pouupnmennn Tepea rmoxorat | AR - rmworunser Liporesass
NXX raoxmogrrisporenass
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11.5.6. KaraGoniam syrnesogis,
BigMinHMx Big raoxoIn

Monicaxapunu. IoniMepy He MOXYTH DPOHHKAETH uepea
wniTaHuy MemOpany. Tomy MIKPOOpreMiaM# CHETEIVIOTH NOode-
KniTHEE] (hepmenTy (saebinslioro riiponaan), AKI posKNaIB0TL
0oAiMePH A0 HERPAMKHX MOMEKYJ, MO MOMKYTL TPAHCOOPTYBA-
THCL ¥ KAITHMY-

Kpoxsa.ae Ta zalKozen POJIICILTONTLCA DMLUIAIBME, AKi poa-
KABARIOTE OOJIMEPH COONETKY 10 AEKCTPHMIB, B NOTIM A0 ManbTo-
8H, TMIOKOIN TA onirocexapuats,

Lieawaoda rigponiayeThes HEAKN8300, KA POSKJANSE neit
noaiMep 10 II0K03IM T8 neanbioau. o depMenTis, SKi a1aTHi pos-
LUSTNKOBATH NOAICEXBPHIN, HACKATE TAKOX TIEKTHHRIH, XITHUE-
M, KCH. Arapasy, HeApaMiNLIAIM Ta 1H.

¥reopenl B peaynerari rLpoAisy NoALMEpLB MOMO- TR AHCAXAPH-
AR (HEMPHKAAN, MUILTO3E, Benobiodn) Merko IO MTHMANTEC T K THEOK.

Mucaxapsay. BuyTpimesoknirueme pylinysauus qucaxapy-
Al8 YACTO DOUMMBETLCE 3 NIPOPOCPOPONIMUNHOID POSUENACKHA 20
yuecTie epmenTis hocdopunas:

LienoGioaa + @acar — Croxoso-1-gocdar + Mnwokoas
(yenobiosopocopurasa);

Maasroas + @ocar — Tmokoao-1-pocher + Fnokoaa
{saremosogocghopunasa);

Caxapoaa + Qoupar -+ Tnokoso-1-Goeder + Tpyrrosa
(caxaposodocopuaasa).

leaxl ancaxepsau (CAXapoda, NEKTOIE) MOXYTE POSWELIK-
BUTHCRA TiAPOB3AMY (IK6epmada Ta {}-2araKmosudasa pLanosGHO).
3suMalivo, docthopunean exoromiNmiini, HiX praseidi riaponaasu,
DOXLABEH nia Aie gocd N85 BUIPBSY yTHOPIOETECH bocthapHrso-
Banwil Byrneso, 70610 418 yTROPeUHA Byrnesoa-1-doeary ue not-
plbna ATD.

Mewroaw, MLus poamennesns NesTos y Gararsox MiKPOOPramiy-
MiB BHKOPMCTORYHITHCA HEOKUCHIOBATRMI POAKLT oexTuaogochar-
HOPD LHKAY.

BiuseMOTICPCTBOPEMHII MOHOCAXE PHAIB, BascnonepeTBOpeHHR
MOMOCAXAPMAIB HINGYBEIOTHCR 38 yuacTIO Y IID-syrnesoais (yprany -
MHPOCPRTIOXIIMNX ByTraeBogis). Ax OPHKIBS HEBEAEMO NepeTBO-
PCHHA FANBKTOIM M8 FIIOKOTY:

11,5, Lllnnos warsbosidsy raowodn T8 (Hums Byraesodn 264

I'anaxroaa + ATD — [anaxrodto-1-ocdar + AlD:
Tanarxroao-1-pocdar + ¥YTE® —» ¥d.ranarroaa + Mipodoodar;
YNd-ranexroaa — YO -rooKoas;
YAd-rawkoas + Mipotwedar —» Tnokoso-6-docdar + YT,

11.5.7. Oxwecrennn pipysary

¥ peayneTaTi KaTAG0AIAMY MHOKOSH YTEOPIOLTECHA OIMM 3 Hall-
sexanBilmy MeTabonitie — nipysar, AkWE € nonepenurikom Gara-
THOX NPOAYKTIB.

Mep na Gl micTs Mikpoopratismis IIPYB&T X0 ALe-
Tun-ropepmenty A (aueten-KoA). Yreopeuus auerin KoA a nipy-
BHTY MOE JAIICHIUBETHCE ¥ TEKNX pPeaKuisix:

Hipysar + KoA + HAIl - Auerun-KoA + HAJIH +CO; (1)
Mipysar + KoA + 2 Fd — Anerua-KoA + FdH + CO,.  (2)

e Fd — ¢mpenoscun;
Mipysar + KoA - Anerun-KoA + Qopniar. 3)

Peaxuin (1) KDTANISYETHCR MynbTHQEDMEHTHEM mipyeamde-
ZIJPOZFHAIHUM KOMONEKCOM, WO CEAARRETECA 3 TPLOX (PePMEHTIB,
OnHMM 3 AKMX € nipysamdezidporenaia. Lleid xoMonexe QyHKuio-
HYC maihie y BCiX BepolEnx MiKpooprasiaMis. ¥ cTporux adsepo-
Gie nipysaTperiaporexaaunil Kommyexc BigcyTeil.

Penxuiw (2) xeranidye GepmenT nipysam:pepedoncun-oxcudo
pedynmaaa. Lel chepmerct y Garateox ansepobrux Gaxrepid (nanpux-
nan. y KaoeTpuaiit) Mee ocobinae aMANEHUA.

Pesrunw (3) waramsyve depment nipysam:gpopaiam-aiasa.
Yoro sxarneno y Gararsox anaepobuux GakTepilt, ari suainmoTs
MVPAILIMKY XuMenoTy (3aiilcnoioTs MypawHBOREee Gponisas), 3nxpe-
Mg v eHTepofiaxTepiil, 8 TAKOXK ¥ thoToTpodHMX GAKTEPIN.

¥ npixande L neaxnx 6axrepifl, fxi yTROPIOIOTE CTEHOA, € YET-
pepTiit GepNedT, WO OKKHCHIOE nipyBaT:

Tipysat -+ Auetanngeryt + CO,. 4

PepuenT nipy Jescap LGS P nEoE NIPYEAT 20 AUE-

TANLASCIAY TA BYTNIEKKEA0r0 TEIY. AUeTaisaeris notis BLBOEI0-
ETLCA N0 ETAHOXY-
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11.5.8. L{sxn tpusxapBonosnx xmenmor

Y puxnl tprxepboxosux kucnor (LITK) sinzbyesersed oxuc-
ueHun atetun-IoA 1o CO, 3 neperecenram SIAMODAIOBRNBUKX EXBi-
saneuttis wa HAJL HADD, AT (puc. 11.7). Leit unkn Gyp aingps-
it T.A. Kpeficon i JI.B. Ernecronod v Teenuuax roapun. Horo
maxile weanBaoTe unknom Kpebea abo uuKIoM AMMobHOl KHCIO-
4. Heapa "UHKN AHMOMMOL KUCAOTH” IYCTPIMBETECH DLAKO B Hay-
wosiil miveparypl.

Anetun-KoA pBOAHTECA ¥ DMK B pesynbTaTl LUMpPam-Cuh-
maanof peexull, & xxifi oxcancaneTaT (MABIESO-OUTOBA KMCIOTA)
1 aneTun-KoA koHAeHCYOTLCA 3 yTBOpen A unTpary. Lefl etan xate-
NI3yeTECA (PEPMEUTOM yumpamcutmagow. ani nin giew depmen-
Ty axenimamzidpamasy s1A0ypacTecs 0G0POTHE BIREMONEPETBOPEK-
HA TphoX TPHKapGOHOBHX KHCNOT:

Lurpat «» wic-Axonitar +5 [3ounTpaT.

Mipysar
1

Anerna-Ko-A co,

Oxcanoanerer ¥
Lixrpar
HAZIH
) 3 Y
Manar Isonmrpar
co,
1 4 ‘I > HAN®H
& Dyuapar 2-OrcornyTapay
SN 7 5 co,
Cyxaamar - Cyxnmnia-KoA HALH
ATo Alo

Puc, 1.7 Ouwy Tpreapborosux recior
Gepaiviri: | — nipysarneruiporennas; 2 — usrparcsitaas;
& — awontraan: 4 — faouMTpaTasrinporenays: § — 2 OKCOr Ay TE-
paTarriaporesnan: § — ¢y Thoxt 7 —cyx iipo-
reunds: 8 - Qymapaas: § — MERANTAErIAPareNNIE

115, Linues wmiaSoniseey rRosoie TR UMY EFTAEROAN g

DepreuT (Joyumpamdezidpozenasa waTaniaye pearuii nepe-
TBOpEHME isouuTpary Ma Z-oxcornyTapsr. lsouwTpaneriaporesasa
raooce GyTie HAILL - abo HAID -zanemuow. Tl nlew 2 oncoziyma
pamdezldposenasu 3 2-OKCOTTYTAPATY YTBOPIOETRCA Cyicumuin-KoA,
Axuit NEPETEOPIETBCA Ha CYKUMHBT 38 YUACTIO QepPMeNTY Clwiju
nammiorinau. Tepewopenun cykundin-KoA ua cyKUMHAT copr-
WwEHO 3 yrBopeRnam ATD,

Cyryunamdezidpozeraia OKMCHMIOE CYKUMHAT N0 QYMBpaTY.
Cyry Lnpo Th ENCKTpuHM BLIL CYKIIMHATY A
DAl — duaasinueHimnuuykacoTi. Exexrpons Bin AT uaaxo-
ARTE y AMXANbKE Aaduor. AL se sUKOPHETOBYCTRES AK BKUED-
Tup ENEKTPUMIE ¥ Uil peariii.

Ila uecTynpoMy erani uMkny epnenr gysxapesa (Pynapam
2ldpamosa} IPUEAIYE A0 PYMAPATE BOAY 3 YTROPeHHAM MANATY. 38 000
MOToK xasam dezidpozenasu BLIOYBAETECH nerinPyssHEA MATaTY hO
OKCATOALETATY.

Bel peaxuil uxkny € cDOpOTEMMM, 38 BHHATHOM YTBODERMA
cykuuHin-KoA.

Oxncuenss auerun-KoA y quial TprkepboBOBHX KMCAOT Abe
Al posexyni CO,, BiciM opoToMia, 3 SRHX 10ICTHL — Ha Pisui miprams-
HyKACOTHALE | AB8 — KA piani Gaesonporeinis. Kpim toro, yreopio-
ETBCA MO/CKYAS MAKPOCPIiNHOL CIOAYKH.

Crexiomerpia IITK:

Mipysar < 300, + 3 HAJTH + @A + AT®.

s TpHeapboHOEMX KMCOT € OcHoBsKM fukepenom HAJTH,
HEUTYLMC OKHCHCHHA AKOPO ¥ AMXANBHOMY NAHUIOTY reRepye ATD
y retepoTpodrix aepodunX MixkpPOORIBHIaMIE.

11.5.9. Anannepornyni peaxyil y npoyecl
EMpOLyBaHHA MIKpOOPTAHIIMIB HE Byrnesogax

LITK caysums mxepesom PAaY urepmedipris, Meolilunex ans
KONCTPYITIBHGTD METIOUTLIMY (OKCANORIETAT. CYKILWHAT, S-0KCOrAYy-
7apsT). BiacyTHICTS LXK KHCAOT HpYasens 6 10 HeROCTETHOCT] ORCARD-
BHETATY, HKKil € BKUCITOPOM LK BieTs- oA, 1 THM CEMHM 0 NODY-
wiensA uMkny. [Donouscnins BrpaT npombxunx npoayxris IITK
(ierepmeniatis LITK) plibynavtecn B aROnAepomussux pearyiax.
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¥ npotieci BHPOLIYBAEHA MIKPOUPIAMIIMIE HA BYTIEBOABX TAKN-
u peaxiismu € (puc. 11.8):

rapboxcunopanlis (OUGOSHOIIIpYBATY 3 YTBOPEHHEM ORCANI0-
anerary (Pepmenr gochoenoanipysanxapfoncuaaia):

®EM + €O, + H,0 - Oxcancanerer + @ ;

Tnoxoaa

e E——
ellome ¥
mpT“ —lﬁ——/o:m&;:m\\

Aseran-Ko-A

Manar

COo,
Lmrper 2.0ncormyTapr

©0,

Fur. 11.8. Penxuii xapborcemonssns Qocdoenoinipyss-
TY TR MIPYRATY:

GepuettH: | — BET KB nn3a; 2 —
nipyearkapboxennaan; § — uannrgerinporennsa Lnexaploicu-
JUOBEILER)

kapBoxcinoBsEMA NIPYBATY 3 YTBOPEHHAM OKCANOBICTATY
(pepMens nipyeamuapboxcusasa):

[ipysar + CO, + AT® — Oxcanonnerat + AP + @ ;

wapboxcunoBuuna DIPYBATY 3 yTBOPeHANN ManaTy (hepMenT
Manamdezidporenasa dexaplokcunmsanbia).

11.6. DUXANBHHUH NAHLIOT
| QOCDOPHUNIOBAHHA (CHHTE3 AT®)
NPH NEPEHECEHHI ENEKTPOHIB

Bigomi nsa ocHoBHI Mexauiamu cxuteay AT®: cyGerparue
pocdopunmwBanus Ta GochOPHIIOBLHKA IPH NEPEHECENi] EIeKTPO-

116, A o naLpae | fowriny ATED) nps 213

Eis. ¥ 704 uac AR GLabiicTs aHaepobuux mixpoopragiamis apeTEL
curTeaysaTH AT® Tinskn dochoprnoseErsm ua pisai cyberpery,
aepobK MoMYTE JMeuHC edeKrusMiue peresepyBatd ATD. Borw
MaioTe 0CoGANBH i BoepaT: Juxaaviul (enexmpon-mpanenopmuuil)
nanyioz 18 Qepracsr AT@-cunmasy. O6uasi oi excreny y npoKapi-
OT MICTRTHCH Y (L183METHYHIE MeNOpani, & y eykaplor — 8a BEyT-
pimii memGpani MiToxorapiit,

IIpy okHCHeHHi cyGCTPATIB VIBODIOWTECS BiOEOBNIOBAILEL
exBiBaedTH {IPOTOHE Tu enexTpoMn), AKi y Buraani HAIH (y paal
OKHMCHeHHE opradiuuuX cybeTpaTis) MBaXORATL ¥ AMXanLEHA naR-
wor. Ocropsum fxepenon HANH oin vac supontyeauua Mixpoopra-
HIgMiB HE MI0KO03] € UMKA TPHKBPGoRoBU X KucaoT. Kpia roro, HAITH
YTBOPYOETLCA B NOYATHOBYX Deakninx kataboniaMy ramokoan:

na eTanl yreopeuns 1,8- audocdorninepary a rainepansieria-
3-docdery opu Karaboniaml rakoan 38 caikonituwsum i KJIDT-
DINAXaMH;

DOp# OkUCHeHH] MUIoKO3K 40 IMoKoeRTY 38 YuecTio HAJL -annex-
uol TAKMKO3oAETIAPOTeHATH.

¥V uexansHOMY MBHIUOTY TP okucHensi HAITH (rofro upy nepe-
secernl enckerpouis mia HAJTH 1a knecers afio inniuil akueumop enexTpo-
HiIB) BNBLTBRIGETBCA €HEPIid, AKa ENKOPUCTOBYETECA JUIH citiTeay ATD,

Jouopom enexTPOMIB NS AHXANLHOMD naRora, kpin HAITH,
€ Tarow cyrunuat. Onus is eprentin LITK cyxyunamdezidporenasa
ORHCHIOE CYKIMKAT 10 GyMapaTy. CyruNHaTARrLAPOresaaa Nepeyo-
CHTL eJleKTPOEN Bia CyxUMEATY He @A Big AKOro encKTPoHN Haj-
XORATs ¥ AHXANBHHE nannwor.

Iina Toro mo6 spoaymitTu, sk BigbyreeTbes caeTes ATOD npu
fnepexecenHl eneKTPorIB, HeoDX1IHD SHATH: KOMIOHEETH HHXANb-
HOPO nasuora; Ix OKHCHO-siaHoek] noTeHLUiN; RIAEMOPOIMimen -
HR KoMnokenTih nékumwra y menbpesi.

11.6.1. Komnomuenrn Auzansroro Nawijiora

OcuosMyMi KOMIOHCHTANM JHXANLRON JAMLIOTE € (hepMen-
TH 3 mineo 08 A3IEMHME HNIBKOMOAEKYAADANME OPOCTETHMHMNK
rpyuamy. Haiisasknueilunmi 3 uux € GiasonpoTeixm, 3aniaoci prosi
Ginku, XIHOHH T8 LIHTOXPOMM.

Dnasonporeivn. Le — qrepments, wo MicTaTs SR DPOCTETHY-
sy rpyay (aasinMonouyxreotia (PMH) abo duasiuaneniRaAHHYR-
18 4.202
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neoren (DAT). Ui Pepmenmu nepenocams éodenv. AKTHBHOW
rpYnoo $AEBOHPOTEIHIE € i30AI0RCAIMHOBA CHETEMH (pue. 11.9, a),
sxa nie ax ofopoTHA OKHCHO-BIOMOBHE CHCTCME, Pearymounimm
LIETPAaME CHYIKATH JIBA HTOMH B30TY. KOMEH 3 RKMX MOMKC 38438~
THCE 3 DAHMM OPOTOHOM. 3B° RayBAHHS MOME BigOyBATHCH ¥ IBE ETA-
M YepES CTRH CEMKMXIHOMY . BasnaKi 31ATHOCTL NEPCECCHTS TO ONME,

0 Q
‘w 3/ i ]l"ﬁl\ NH
=3 NH +2[H
Tl et - T
HL N N L0} Hi lii h a
1 )

TlenTHanmil
N namgerN S
i ia
5 s
N e S~ re’
AT AN,
£
Cys C
£ it
HenTgim
nBmEr

g
5

g

o

ze

Pue. 11.8. Crpyetypul EAKIX i TiB anxans-
HMOTO JANINOra:

a — I30ANOKCAIMEONA Kinsnesa cHotTems PHH abo WAL 8 ORMCHERTH | BAHOR-
nenift hops; 6 — [2Fe + 28]-aurp saniaociprorora Ginks; @ — sunuosnckns yii-
xiyony a0 yOIrLIpoXisony; ¢ — OXTHENE MARHKE IHTOXpUMY ¢

11.6. 2 ranor | (owes ATD) npw nepevecesad enewrponis 275

TO ABH DPOTOH#, (hNABODPOTCIlY MOXKYTE GYTH HOCOpeIHMKAMI Mis
nBOMA THIAMK UpOUeCiH OPpeMECEHHA BORHID,

Banmizocipsom Ginkm. Ile — oxncHo-signoesni cHCTeMH, RKi
NEPEHOCRME enexmponu. BouK MieTATL NTOMU 3aMi38, I8'R3AHI,
acpsore Gogy, a ciprow aMiBORHCIOTH LHUCTEIHY, 8 3 OApyroro —
3 HeOPraHiuHo0 CyNEMLaR0 ciproio (puc. 11.9, 6). Heoprasivua cyns-
(hLAHA CIPKA JETKO BIACILTIETLCA Y BUCARAL CIPROBONEI IpK Hil-
KHCEHH]. SanMIKK LHCTEIHY BXORATE 40 CKARLY HONINBITHIREX
nannioris. Fe-S-uestpu MOMHA poarisAaTy 51 OpocTeTHHL TPYIIL
noninentiay. [2Fe + £8]-ueHTPY € KOMIOBENTAMH OHX BALHOFD JAH-
LWOFE, 3IUTHI NEPEHOCHTH TIIEKH OAMH CIERTPOH,

HKpim Tpancnopty eiesTpodis, uwi 6insu 6epyTs yusers y Gik-
catlii MOJIEK YJIADHOTO 830TY, KiARCBAERH] CynbdaTy T8 »iTpuTy, oTo-
cxpETesl 1A iHwpx npouecax. Ipdenanom aanisociprosoro Gigka
mose Gyt QiepefoKcHE, Skl Gepe y9BCTH B OKMCHOHU] mipyeary
B eHaepoOHNx GaKrTepii.

Kivpus. Ha puyTpinmif MmemGpaxi miroxosapiii 78 y rpaMyers-
THBEkH X DaxTepld € yOixison (kohepment @, puc. 11.9, 8), y rpamooss-
TapaNX Garcrepiil — uadroniHOHY, 8 Y XIOPOIIBCTAX — ILTACTOXIHOMEL
XinoHu noxanizy1oTecs y niniamii hasi memGpany. Bonu sdamni nepe-
Hocumu eodens a6o enexmponi. [epeHECeHER MOME JITHCHIOBATHCE
[ROMA ETENAMM HEPEa OpOMUKHY (DOPMY — CEMHXIMOH. ¥ TopirHassi
3 IBlUMME; KOMIOHEHTEMI JHXANLHOTO NAHIUOCH XIHOHK MICTARTLCA
y 10~ 15-1parHomy sanmauky. Born € “sBipauami" BOAHIO, AKWH HOCTE-
YRETBCH PLIHMME KODEPMEHTAM TE IPOCTETHLHHMI IPYTLAMH V. [HX A6
HOMY JIBHILOTY T8 NepenaioTs Horo LHTOXPOMAM.

Iuroxpomu. [IHTOXPOMM € DKMCHO-BLIHOBHUMES CHCTEMEMM,
Ari nepenocRmMb minsKy enekmpon. BooeHs ITOXPOM~ HE TRasC:
nopryoTe. Jo QUTOXPOMIS ENCKTPOHM HAAXOHNTE BiN OYNY XiHo-
sip. TIpy nepeHeceHHl eNeKTPOMIE CKBIBANEHTHR KiNbHICTE DPOTO-
HIB HEAXOAWTE Y poawstH. Fk npocTeTuuny Irpyoy LHTOXPOME: Mic-
TRTE rem (pue. 11.9, 2). LieETpankHuiz aToM 381138 reMiy 0BOro Kijk-
15 Gepe y4aCTH Y OCPEeEECCHEL ENeRTRORIE, 3MIHIOKUH CBOK BANDHT-
sicTs. [roxpomy 3ubAPBICHL, BOHI BLPISHAIOTLCH OMHE BLY 04HOTO
cOeKTpaMi TNOMEHAHHER T8 OKMCHO-BLIHOBHHMH HOTCHIIARAMM,
Poapianstors waroxpomu a, ¢, b, ¢, 0 74 pag 1HImx.

LuToxpoMu GepYTEH VNECTE TRKOM ¥ NCPEHCCCHHT enexTpoxin
ud kucens. [uroxpoMoKcHasas (UHTOXPO™ @a ) — TepMiHuIhia
OHCH/TEAA, AKA PEATYE & KMCHEM | DEPCIBE oMY NOTHPH CAEKTPOHIE

O, + 4Fe* —+ 20" + 4Fe*.

1874-202
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HOwroxpom o, AKKE yacTo ayerpluacTher v DarTeplil, TaKom
MO3KE PeATYBATH 3 MONEKY /A PEUM KicHeM. [1f TepMiIHARBHR 0KCM-
nasa moxce OyTe ieribosasa uisrigom abo exucoM BYTaeLK.

Hansnicrs mHTOXPOMIE 1y2KE AOBro POSMIAARIACE AK OJHAKA
Eaaexuocti Ao aepobuux oprasiamis abo (ororpodis. Binkpurra
uuToXpoMy ¢, ¥ Auaepofuol GaxTepil Desulfovibrio cnowatky age-
BANOCH HecTofiBaHMM, &€ OOTiM cTallo 3posymife, 1O BiARDENEH-
HA CynedaTy uumMH cynbOETOBLIHOBTIOBRNEHHMH BAKTEDIAMYE 18e
M MOMUIHMBICTE 3AIHCHIOBATH OKMCHIOBA/ILEE (PoCHOpHAKBANKHSA B ARA-
epoBHuY YMOBAX, | TAKKMM SHHOM BinHoBneHAA cYyNbdaTy QopMans-
HO BIANOELIEE LMXAHHIO.

11.6.2. OxHCHO-BIgHOBHMI NOTEnyian

TpeECOCHT BOAHK T8 TPEECHOPT EREKTPOKIE — NPOUECH PKEL-
panenTHi. [uxansHU TAHIIOr MOMHES DOATIAARTH NK JT8E1ON Hepe-
HeceHHA enexTpolis. KoMnoOHeHTH nHXANBHOrD NEHIIOIE OCPEND-
ARTE TONEPeMiMHD 3 OKHCHEHOTD CTRHY Yy BLAKOBAEHMI] | HABOAKH,
70610 Bony T cele A THIIOB] OXHCHO-BIHOBHI CHMCTEMH, HKHM IDH-
TAMBHHMII OKHCHO-8inHOBH Kt DOTeHIIAT.

Okucko sidnoeHul nomexyion — e KLnsKicua Mipa anaThocTi
THX uy iHWHX cooNyk 860 encmerTis BlAAaBATH cnexTpoHu. Lled
noTesnian peapaxesyloThk BIAHOCHO NOTEHIIANY MOJEKYJNIAPHOrO
sonro. Bom i Hamine. T — NAIATHHOBEHUE Y DAATH OB
encKTpon, nominesuit y poauMie KHenoTH v pieeosasl a rasenoniG-
HMM MOOCKYARDHUM BoflHem Sa Tueky 8 1 aty i pll 0, mae moreunoi-
ai, me aopisuioe Hymo (E; = 0).

danemHICTs OKMCHO-BI HOBHOTO MOTEHILIANY Bij KouHerTpaN [T
KOMOOHEHNTIB CHCTEMM BUPAXKBETECA plBHAEHAM Hepucra:

AT, [oxuen|
E=Ey+ == In—[_]—ninn ¥

ae R — raaocse pocTidue; T — ebcomorie TeMOepeTYpo; A — KiABKICTH €1EKTPO-
win; F — woncrawra Dapagesn.

¥ BCix peaKuiAX, AKX OPOXOOATE 38 YYACTI OPOTOHIB, CTAH-
BApTHM OKHCHO-Bl oW0BHMH NOTeRNiAN BiapocATe 0o pll 0. Ane ans
Blonoriyrpx cycremM apyarinie poapaxoeyears norennian sa pH 7,0,
ockinery Glonoriym npouecH NpoxoasTE da axpyeHs pll, Ginabrnx
0o BelTpanLEore.

11.6. J Hnawor i

fowivey ATD) npowm nepesecew enestpesin 277

IIps pH 7,0 Ta Temoepetypi 30 C norepnian sonuesoro enex-
Tpona cTae pisHum -0,42 B:
E[lnm 1_g. BB314-308
nF 1-96494

Ox¥CHO-BLAROBMMI DRTEMIIAN € MiPOID MAKCHMATBEOY KOpC-
Hol poBoTH, BRY MOXe BUKOHATY CHETeMS, TODTO MEPOIO aMius ik
noi enepzii (AG) y nauiil peariii. 38 plausnen OHHMCHO- BiIHOBHNE
NOTEHIGEN B AB0% PEAryoMKX ONHA 3 ONHOK CHCTOM (AE)) moskuag
po3paXYBAaTH SMiHY BiALEOL eRepril y nasiil pearnii, &M/ Mone:

AG, = ~nFAE, = ~n-96,5AE,

EérEnf 2303‘7=—ﬂ.428.

BHEUPHHR E.'; OHPEMHX KOMNOOHEBHTIR AMXBABHOrD NAHEIIOR
mepefysars y mexax vin —0,32 B (ans HAITH/HAT) o +0,81 B
(nns OF /%40,).

SHAYEHHA OKHUCHO-BLAHOSH MX NOTEHILIANE HOMIOBEHTLE LKA L~
HOTO JAHLIOTE, PIAHHIA DOTEHIIANIE MIX ORPEMUME KOMOOHCETAME
Ta exBiBaCHTHL aMinyY BLIBLHO] edeprii maseneui v maba. [1.3.

Foflzuys 11.3
Oxi i i imnu {5 AMMAIRMONT FaHMGTE,
pranung ovesdiin nik Te exsinsjenTal aMitn alinol esepri
KomposenTi Piannns -
NUXATEHOCD AN B} B porerpnas, B | 00« WK/ mom
Bogeus -0,42 o .
HAL -0,32 ' -
@nasonporel 0,08 L o
an oTein A
L - b 0.04 0.08 47
HTOXDOM K
1 £ 0.27 0,581 9.6
HTOXpOM ¢ .0,
Ll . 0,28 0.02 4.8
+
HTOXPOM & s ois? \e0i
Knecens +0.81

11.6.3. Poamiuwerna ra QymKyii oKHCHO=-
BIgHOBMMX CHCTEM | AMXENLHOMY NAHYOTY

3 oxMeHo-BLAHOBUMM ODOTEHUIAROM HOMIOREHTH AMXATEHO-
TO JEHIIOrE MOKHA POIMICTHTH B PRI, AxMA nounHeeTscs 3 HAJL
{(uaiibinemn peraTreanil DoTeritian) | JaKIHYVETECH DHTOXPOMOKCH-
7183010 Ta kucHem (HaiibLibl moanTusuull oorenuian) (mada 11.3
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ipuc. 11.10). XiHoHK TA OHTOXPOMK € AONOMLEHMMY EIEMEHTAMM.
1} KommoMedaTH BLAHOB/AKIOTHCA BOAHEM, AKKME OCTAYACTHCH Pi3-
HUMM JOHODEMH,

Poarnsinemo geransuime pue. FLIQ, Boaeds, AKKHE oaepHcy-
eTben wepea HATT sa nonomoroio HAZLH-AeriaporeHas® nepesocuyb-
cq ua xivon (kofepment Q). Ananoriuuo Ha XiNOH BAXXOIMTE BOASHE
Big cyrumuaTy (Yepes CyKUMHATIErLIPOreHady). 4 TAKOMK BOOeHE,
AR OTPHMYETHCA OPH AeTLIpYBEHEL U PHHX KMeaor (Yeped 1Hoi
creumdiuni gerigporenasn), Xinos e CBOEDI aHMM PEIEPBYAYOM BOA-
HIO 3 cyBeTpaTiB ¥ AMXEALHOMY naHIuory. [eaki a hepMedTia, aKi
BepyTs YUBCTS ¥ UEPeHECENH] BOaHIO, MicTaTs PMH ato ®AT, a TaxomK
sanisocipoei Giaky. Binnoeneui XiHOHYM JHOBY OKMCHIOIOTECS CHc-
TeMow muToxpomie. LlwToxpumuy npufimaoTs enekwTpony: TA nepe-
[RIOTE 1X KMCHEEL; BOREHS LOHIZVETECA TA NoKWAAE MeMODAHY (Tpamc-
OUPTYETHLCA HRIOBHL).

I-l.nlh.ri,[-lk _/l’-l‘A.D. HAIH HAQI
CoEBUNIPOTELR FPnaBonpoTeln
Fe-B-fiLnox Fe-B-filnor
Cyrounar BpET

F
KopepnenT @ - mcwom;,;‘ —# Kogepnaoar Q

i ey

ﬁ::x::: : Lisgroxpom b,,, Ilwmxpuu -
Hseronpan & uroxpon o D,lnu'lpuu d

Lluroxpom a /J\ /J\
Liroxpom g,

/r—\‘ 10, HO %0,

0, Ho Escherichla eoli:
Mimoxcudplx ;; mepoSul ymoms;
00y A aocTym

Puc. L1.10. Komnosesms angeaskorn sampora sivoxomapift Ta Escherichia coli

116, Ji A pmmyor | docd

P feurrray ATD) npw 75

11.6.4. Koegpiyierr P/O ra eMeprevwunmsii Ganauc

Ananis OKKCHO-BLIHOBHUX OoTeHLiANE (us. masa | 1.3) voua-
ave. WO Y IHXAILHOMY JRHLIONY € TLALKW THH BTN OKRMCHEEHSA, Ba
SHUX BUBLILHIOETECH CTLABKH SHEPLil. CKUIBKY MICTHTHCA B OAHOMY
marpoepristomy 3 sary. [pu nepescceuni apex npotouin pig HATH
HE KHCCHB TUIBEEK TPH BTCKTDOHEL HEDexonm MoKy T Byra cupaxen|
a gocthoprmosannam ATID y ATD. Tawuit 36" A30K OKHCHERRESA T2 (OG-
opuIBAHEA BUDIKAIOTE Y Burasdl koeditienra P/O.

B0 — ue xiasicicms mosexyn AT, aki ymeopowmecs & pos-
paxykKy Ha oduK amoX Kuco. Y MiTOXOHIPIETEHOMY IMXATEHOMY
ABHUIOTY LeH KOSQLUIIEUT JOPIBRIOE TREOM, AKILG SOHODOM eNeKThe-
win caysorrs HAIH, | asom, fAkmo posopom enexrponine DAL Bigo-
wi uasiTe nyukTy yreopenust ATD (qus. maba, [ 1.3): sevigpysanus
HAJIH, oxucHeniis HuToxpomy b T OKMCHeHHA [UTOXpONMY a.

¥ Gnxcrepiii gyiKe YACTO € TLILKY ABA OYHKTH (POCHODHIIOBAH-
uA, Taxmme nyuuravu ¥ E. coli € geriapysanus HAIH = oxuc-
HEMMA ORHOrO 3 LNTOXPOMLE,

TpuBamMit YaC BRAMANOCE, WO POCUPHAITBEAKEN TP OEpe-
HECeHH] enexTpodie y Gaicreplil € MeHIn eerTUBHUM, HIK ¥ eyKapl-
or. [lpore sa octanuiMm pocaiKeHEAMY MomE: apobury BHCHO-
BOK, Lo geari aepobui Gawrepil ansrai oxsewropaTi HAIH depes
AURANEHUR MARTOr 3 Biguomesusm P/O, oo sopisgioe tpsom.

Bunrun crissigyorterys PO, MOMHA crARCTIN CHOPIETHN L
GANRKE A ORMCHCHEA TRoKoaN, TIRNpMKNAL, NPUIYCTHMO, 110
rmoKosa KeTabonlsyeThCA 3 IIIROMITHTHNM WaAxon. ¥ usony pasi
1A 1 Monk BUKOPHCTANOL MAOKOHN KINBKICTL YTHOPEMIN BLINOBIIO-
sansuny exnisanesria (ILAIH) crasoBurs (nne. puc. 1131 1.7y

UpK OKMCHEHHI MIDKOaN Ao mpysaty — 2 msons FIAII;

nps geriapysanm mpysaty — 2 moas HAJIH;

y 1K tpukapbosoany kmeaer — 2 x 3 = 6maas HATH I 2 mons
DAL

Mpn P/O, pissony 3. xiuskicrs AT crasomrime: 10 = 3 +
+ 2 % 2 = 34 mons AT, Axo go uroro nobesuh 2 mois ATP, axi
CHHTESYIOTRCA Y TMKOIAL, TA £ MO, Ard YTEOPIKTECR MR OKHE-
neuni 2.0xcornyTapaTy, ogepimmo 34 + 4 = 38 noan ATO.

ips P/O, pisnomy 2, ginskicts ATD crasonurs: 10«2 + 2 «
x 1+ 4= 26 mons,
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11.6.5. Mexasiam cunrezy ATD
NP NepeHeceHHi enexrporie

Hi ennresyernes ATO Iph nepeEECcEHE] CTEKTPOMIB Y nuxat.-
HOMY JIRHLIIOrY ? ity GepeTscs eHepris, AKA NOTIM AKYMVIIOCTE-
©A B8 makpoeprivtux 38’ sakax ATO? Hrum e Mexauniam cunteay AT
npy uepesecerHl elexTpotis? Bianosias ua 1} sanuTanEA nae xiMio-
oe. i » BAUPONOHOBARA AHCATHCHK M yueusm [T, Mit-
uenom ¥ 1961 p. Ocuosui i nonossenuams taxi (pue. 11.11):

Menmfpans, B AKIH noKATIz0RAHYE NVXATBLHII NAKITOT, € Herpo-
HUKNHOI AJA OPOTOHIA Ta riapoKCcHIsHux 104iB;

BLAIAHL CYOCTPATAMY BUIHORMOBANLHE] exBiBATeHTH NEPCHOCATE-
CA HA MIRAMATHHHY MeMBpaHY 9 4A BHYTPLUIEIO MeMOpaHy MITOXOHI-

OoH"
o

Pue. 11.11. Ximio-ocmorsyns rhiorein oxmcmonaaLipro dochopumo-

BRaEMA B MiToOXOMOpEaX:
u — owscHesny ANT y maxansnony nakory CYNPOBOANYITECH Bugi-
P i3 BHYTT T APIRALHONY NPOSTORY; 6 — Wpeaia-
oM € seramonnenta rprtlenva pH | westpauworo motentiany; @ — ATD-
CHIFTAIA OPLCHTOBAKA ¥ MenODARL TaMMN wHHOM, 110 NPOToHK ANORMOKTHE

riop LDKANM RCOp: 8 dORR T ny — npa aoBul

116 O M paragor | dpod
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pii. BaaersoposMitles s KOMODEEHTIS IHXATLHOM TAHIDOR Y MeMGpar
€ TAKIM, LLO [TP4 TPAHCHOPTI E/1EKTPORIE 8L CYBCTPATY 0 KHCHIO PG
TOHM SE'ASVIOTLCA BeepelnHi MemOpaHu, 8 BHELIBHIONTLCA HAIOBLI,
Moxua yaBMTH, L0 ENEKTPORY Y MeMOpaE] NpOXOAATE SHIDarononit-
HMH WanX 1 0Py Ls0MY HEPEHOCATL TPOTOHY 3cepeankn xnasoudi, Tk,
oxvcrenEa HAH y asxansuomMy AAKIOTY CYIPOBG/DKY ETHEA BIILICH-
HSM [POTOHIE BB JOBHIMHBOMY Gonii MemGpans (puc. 1111, a);

HECTLKOM TRROL TRAHCIIOKANT] POTOHLB € BCTABORTEIIS HA MEMG-
pani rpanenta pH{ApH) ra rpamesa enexTpauoro 2apay (Ay) 3 noas-
THEHHM NOTCHILAN0M HASOBHI TA HeraTHERNM Boepenvui (puc. 1111, 6).
Oraze, suyTpliuHiE OpocTip MITOXOMAPIHA 800 BuyTpiiusi Gik miname-
TiuHol memOpanu y GaxTepiil € eNeKTPURCTATHEHHMH 0 BLIROWEHHIO
N0 BOBHIIIHEOrD CCPeAUBHILA | BiAsHBNBITLCA Ginbil BHCOKIN phL
Tpascmembpanna PLIHUILA ENEKTIMLHOID SAPALY (ENEKT DIEOTY NOTEN-
Liany) Ta ximivsoro rpagienTa KosuesTpanil ionin soapo (rpasient pH)
CTBODKOIOTE MpancMembpantLE enenmpoxiMivnui zpadicum npo-
monia (npomonpywidna cuaa Ay, , np wni yian). [Tpo-
TOHPYLUiHA KR MoxKe GyIy 3yMORNeHA 860 TiBKU rpadicyaTom pll,
afo TLNbKK MPAAIEHTOM ENEKTPHYHONO 38PALY:

AR POSPAAKM BOTCHILEAY, [0 BHHUKEE B UCHHMX MICLLAK 1 TA3-
MaTHYHAOL MeMBpauy (4 BEYTPLULRLO] MeMGpakn MITOXOHAPLA), Bivao-
sasri ' -anmencimi ATD-cunTasmii drepMesTHIE KoMILIEKe, RKHI
KaTaNiaye peakuil cuuresy uu rigponisy ATD (puc. 11.11, 8). Peax-
1uia cunteay ATT cnpamesa 3 TPAHCHOPTOM NPOTOHILE 38 TPALIEHTOM
TROTOHHONO NOTEHIaNY (3 30BHiIHE0T0 oKy MeMOpaM HA BHYTPLL-
wiii), 8 pesyabTaTi woro sinbyBacThes fioro pospaaxa. Exepria, s
BMHMKEE 0pH uponY (eHeprin, AKS TeHEPYETECR Npomodpywileow
CUI0I0) | AKYMYIIOETHCS Y MAKpoepriuEpy an’saxax ATD.

Pearuir ripponiay AT cynpoBOAMYETECA DEPEHECEHHAM
[POTOHIE MPOTH IPAIEETA, B PEayILTaT] #0r0 308H1 MeMOPaRH HAKO-
THMHYIOTBCSA LPOTORY | yTBOpIOETEeR 60 abinsmyersea M, . Biaby-
HAETLCS BIAEMHE HEPeTBOPCHHA NROX (opM exepril: Ay, «» ATD,
Orixe, MOXcHE ckaasTy, mo ATO.cuuraasuii Komniexe sllirpae
ponk “upoTostoro HAcoca”.

Crin 3834ANYTH, WO eHEPria nporospynlfAHOT Clils BUKOPH-
CTOBYETBCA e TiNbKy Ahs cuuresy ATD. Lis dopua eseprin anbes-
meyye 6ArATO AKI Npoecy, NoKAIIS0BAH] BA menbpani y Gaxrepii:
AKTHBHY i TPAHETIOPT, PYX AKTYTHICS, SBOPOTHE [EPEHCCOHHA ENEKT-
posis Ta in. [{1a neskmx Opouecis 1Wn GOPME eHEDril SpyuHiiua, Hix
AT, TONY 110 eHEPIia POTOHPYLMIHHOLCHITH He MICTHTBHCR Y BUIA-
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Al nesrux mopolit, sk a ATO, romy He ICEYE HuacHbOE Meski s T
yreopents. Boua moxe yTHODIOBATHCE | CHOMMBATHCE B YMOUBEX,
KoaM cxuTes ATD € HEMOMMBIIM .

Omxe, ¥ Mikpoopraxiamis icHye dei (opMu exepzit: eneprin
vy purassi AT ra exepris nporospymiianol euan. ATD yreoproeTses
npu cyBeTpaTHomy dochopuatoBarnl T8 (hocopIIOBaNH] M nepe-
uecennl enexTpodis. Exepris nporoupyLuifinol ek remepyersca ria
MEC TPAHCOOPTY EAEKTPOHIB y AnxfintOMYy NRHIGOTY 860 y nporeci riapo-
sizy AT aa yuacTio AT -cunTasHOro PepMenTHOI0 KOMILIEKTY.

11.6.6. 3soporHe nepeneceHHR eNeXTPOHIE
3a paxyHOK eweprii AT®

Ocobnupl pobIeMH OCTAIOTE NEPCE BEPOHHHMH XeMoNITOBETO-
TpohENME GaKTEpLAMY, AKI BUKODUCTOBYIOTL AK A0MOp CICKTROHIB
HEOpratiuml cooayks (oM aModio, HITPHTY, Cyabdiny, Tiocym.a-
TY, CYALDITY TR ABOBIVIEHTHONO 8AJ1118) | AK A3Kepenio BYTARILD — #yTe-
wucnory. Li seoprosivsi cyGeTpami MAIOTE CHARHO HO3HTHBH I OKHCHD-
BLIHOBHUE DOTEMLLRT, TOMY [X OXMCHEHHA He nozice By Ty npymo Hos'#-
aaue 3 yreopenunm HATTH {7k 38 okvcuenns opraviuuux cyGoTpaTis)
3 TEPMOAMHAMITHUX TPpuunK. ¥ 7oi e yac HAJIH Heofxiasnii uum
BaKTepiAM ONA NPOLECIE KOHCTPYRTHBHOTO MeTafoniaMy. Praom 3 Tim
BY10 IOKAGAHO, IO ENERTPONMN, AKI BHBLABHIOIOTACA TTPM OKHeHoHH
Heopraniumex cyBCTPATIE, HAAXOAATE ¥ MUXEANEHWH NAHILICT BEA DiBHI
nuToxpomis ¢ abo o. Orxe, yreopenus AT moske aailicHOBITHCE
TLABKYK HA OAMOMY-ENMHOMY CTANI oxucHensna. Binswe Toro, gyacTu-
Ha yiel edepril BUTPAUAETECR HA NEDPEHECEHHA CAEKTPOMIB V 3BOPOT
HOMY HAMNPAMKY auxansHoro asuutora (y 6ik yreopenns HAJE),
Omxe, y uix Onrcrepiit sinsopnenns HAJL siabysaeTsCa B TpoLCol aBo-
POTHOrO THAHCTIOPTY eCKTHUHIB, HA WO BMTPaYBeTLCR eneprin ATD.

11.6.7. TokcHuna giA MONEKYARPHOrO KHCHIO
na aepobMi ra avaepobwi mikpoopranizmm

Hucens € kinpgesnm (TepMIHANERUM) BKLCTITOPOM £1EKTPOHIB
L] uAc ACPoSHOro nuxanusA i Tomy noTpibed yeim acpolunum oprasia-
mam, Ile 3 yacie J1. Macrepa BinoMo, 110 KHCCHE € TOKCHYHMM L8
anacpolis. Heenoisano BMRBUAOCA, L0 KIACEHE MOMKE CIPHMNMNIGH-
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T ToRCH4RY Al10 1 Ba nepobui oprauiamy. Tomy y GiaswmocTi oprania-
MiB € PEPMEHTH, JAATHI BEXMLIATH KJIITUMY BIL TOKCHHHOL A1 moxin-
HHX KHCHIO, AKHMH € ODepeKHC BOAMIO, CYOEPUKCHA- | rLIpoKena-
PEIMKENY, CHHINETHIH KuceHsb, TRk MK hepMmenTaME € kamanasa
Ta nepokcudosa, FK1 POIKIALNOTE nepeKHe BOAHIO:

2H,0, - 2.0 + O, (kamesasa):
H,0, + Z GSH — GSSG -+ 2H.0 (2aymamionneporcudasa).

DepMEHTOM, [0 EEHTPATIIYE /00 CYNEPOKCHA-PAAMKAIIE, € Cynep-
OKCH/AMCMYTaIR

20, + 2H -+ 2H,0, + O,.

Hr B0 3 HEBelZeHOl peAKULl, CYNEPOKCHAAMCMYTASE Hepe-
THUPHE CYNEPOKCHA-PRAMKANY HA DEPEKHC BOAHIO, HKui naql poa-
KI8ASETHCA 38 AONOMOI0N KATENAIM Wk DNEPOHCH IAGEH.

11.6.8. Enexrpow-rpaHcroprni npoyecu
y awaepobfinux Bakrepin

B anaepofHux yMOBAX XEMOOPrAHOTPOMM MOMY Th ONEPHY Bir
TH exeprio (y surnsgl ATE) apova caocobamu: GpogineaM (thoctops: -
JIOBANES MA piBui cyberpaTy) T8 GoCHOPUMOBAHHAM NP OEpeHE-
ceHHl ellekTponis. [IpoTe B OCTAHHEOMY EHITAMIKY AKLETITOPAMI EEKT-
pouis He modke GyTH Kiceus (ak y aepobia). BuasnfeTbes, MO AHA-
epobri GaKTepil 34ATHI BUKODHCTOBYESTH AK SKLEOTOPH e1eKTpo-
win iouu miTpary, cyabtary, kapborary, thymapary, 8 TaKoxK cip-
Ky. Taki 6axrepil o6 eauyroTs y BLANOBIAKI 1pYEN: AEHITPH(IHATO-
PH, CYALDATOBLIHOBIHOBRIEHL, METAHOY TROPIOBATLHL (METAHOrEHM),
auerorexHi GaxTepil. Ocrinbis octhopu IIOBAHEA, CTIPSKEHE 3 TPAHC-
OOPTOM EJIEKTPOMIS, TPHEANNI HAC BBAMANOCH XBPAKTEPHOK O3KE-
KOIo pEpOBHOr0 AMXAHHSA, TO HPOLUECH NEePETBOPEHHA EHEPril mpi
oxucHoBansHomY hochopHaoBaLNI 8 8EaepofEUK YMOBAX HAIMUBA-
Wt “aHarpobHuM JuxaHnax".

Cnis SAIHAYNTH, ENeKTPOH-TpaHeIOpTHE QCfopPHINBAEES
a Iy MAPOBOK KMCIOTOIO 5t 1 AKILEIITOPOM eNesTpoH B ((hyMEPATHE IIKAK-
HA) aycTpiuaeTheA He TinbKY v Garrepill, B i1 y yeps'AKis | BABlTL
ceaplip. Peakiiiio, axa KATAMAYETCR QYMAPHTPERYHTEI0M, MO -
HA BUMSBMTH 38 HAKOTUYEHHEM Yl BaginesssmM OypPITHHOBOL KiE-
noT (eyKUMHATY).
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11.6.9. luribitopn gHXansworo nanyora

Poarnademo 1T TOpH AMXANEHOID NAHILIONE, B AKOMY KHCERE
£ ZepPMIHATBERM AKIENTOPOM EEKTPURIE. A Miman, pomenon npu-
raiuyoTs akTuadicrs HATH-gerinporesasy. Anmumiyun 4 6no-
KYE NEPEHECEHH ENEKTPOHIN MiM TCXpomamy b va c. Llianid Ta
oxuc ayzneyro (CO) LHErGYI0TE TLIEKK LIMTOX POMOKCIAAIY, AJIE HE LHT0-
xpom ¢, Copubiusa nis uMx OTPYHENX PEUOBHH PASOM 13 IMiHAMM
XAPAKTEPHMX COEKTDIE NOTNTHAHHER KOMIOHEHTIE IUXANLHOND JaK-
LWIOTA CTANM IHAMKATOPEME, 38 AONOMOroK Akux Gyno eMBUeEO TA
AoCaifpHedo el JaHIIor.

11.7. MEXAHI3MH NOIMHWHAHHA CYBCTPATIB

Ins toro wob exaorexmwii cyberpar mir Gyt BHIKODHCTAMMEA
KITHHOIO, BiH D0BHHCH HOTPAOUTH ¥ KALTHRY, ToOTo DpoiiTH Yepea
1 norpasyyH] wapy. Kaitkuee cTiEKa, AK OPasANO, HE € CYTTEBOIO
HEPeLIKO0M0 S5 HEBETHKIX MoaeKys T ioHIB, Alle BOHS 38TPRMYE
MAKDOMOJEKYIM, MONeKYIApHA MacR AKMX nepessmye 600 Ma.
TlorparnyHsmM HaPOM, BLOTOBIAANSHIM 38 TPAHCHODT MOMEBHHX
PEHOBMH, € nAGIMamUNKE Meabpana.

ITeperecosuA DOREBHUX [EUOBRE Yopes InagmMaTHuny Mmembpa-
HY € COeLHDIMENN: MOXYTh OOINMEATHCA TiNbKY Ti peYoBHEY, A5
AKMX € BALNOBLAMA TDEHCOOPTHA CHCTEMA. 38 HEBENHKHMK BHHATHE-
M#, TPAHCHOPT 3ANEIMMTE Bl HANBHOCT: coerngivuEUR nepmead uu
mpaxcrorkaa. e memOpassi U1K, cAMB HE3BA AKHX BKAEIVE HA TE,
WO IM OPATEMAHHI BAACTHBOCT] (HepPMEHTIR, TOGTO BOHH MOMKYTE LHAVICY-
paTHeA cyberpaTom, € coeunivEnME MOA0 CYOCTPATY 1 YTBOPIOTE-
Cfl B TEKMX YMOBAX, B AKHX € MOMIMBKMM cCHHTEa Binkin,

Icuye paj MexasiaMis TPAHCTORTY HOMKKBHMY DEUOBKH ¥ K-
runy. Jeswi o aux anaTel sabeaneunTi TiALKYM TDAHCHOPT, &1 He EAKD-
OHuEHHS PEUOBMMM B KTHEI. IM momua nporucTaRNTH NpOLECH
aKMUBHO0 MpaKchopmy, Axl TpuBoAsTE A0 AkyMynanll peyosun
BCEPCOMHI KIITHHS.

[Npn nopisnsnni criocoBis, 8 AONOMOr 010 AKMX DENUBFMHNE 3 HAB-
KOMKIUHLOPD CepenoBMia NPpuXolaTs Yepesd IIaMATHHHY MeMBpDa-
BY ¥ LUMTOINA3MY, MOXHA BRALITHTH YOTUDM DISHMX MEXaHiZMun:
nackerRy madiysio, nonermeny mulysio, AKTHBALE TPaHCTOPT | nepe-
HOCEHHS rpyL.
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11.7.1. Nacusna guyais

PeuoBHHA, KA NEDEHOCHTEEH, HE BIAEMOALE creisDidHO 3 KoM-
DOHEHTAME KITHHHOL memOpann. Boua npoxoauts yepea Memfipa.
HY, IOKY HE BCTAHOBHMTHCH PIBHOBAIH Mis KOHLEHTPELIEKH Boepe-
anui ta 3osui. CexinuKy B opupoai KOHLeHTpaL1A flasOiocTi meTa-
Gonitie ¥ KIITHHI € BHILO0, HiX HAJOBEL, TO OYEBUANO, TI0 TPAHC-
nopr waAxoem nacHasol auiysii He € AyIEe UOIMPeRnn i OoMexe-
HIH HEBEJIMKOIC TPYNON PEHOBMH, A CaMe CR3AMI (KKCeHs), BOR0D
ma peArumi iowanmu. Hliaxom npoctoi audyaii y wnirusy opous-
gawre ieribitopy, oTpyiiai Ta 18l BesnacTME] KniTHHE CTOPOHMI
pevopuan. Y E. coli jonn HATDLO BRAXONATE ¥ KIATHHY LLIAXOM
oacuBHOL ARy, y Tol Yac, K ioHy KANLO Ta MATHIIG TPAHCDOD-
TyIoTECR aKTHBHEO. TIpoTe ikl GAKTEDL] BHKOPMCTOBYIOTE CHETEME
BRTHBHOTD TDEHCOODTY MATPIiNW.

11.7.2. Monerwena gughy3in

Honermena audyain — He DPoLEc, CXOMCUE 3 TACKBHOIO nudy -
aiew0 y TOMY, LLLO MOAEH 3 LMY OporeciB He noTpefye MeTabomuHol
exeprii, ofimasa BoEs € nerko obopoTEnMK, TAK WO KOHUEHETPALLA
PEMOBHHE Y KIITHHI TA cepenosnil € OHAKOBOK,

Ha siaminy Bin necHeHol, nonermesa gadiyals McruTs y cobi
TPARCTIOPT BLINOBIAECL DE4OBL HE 38 IONOMOTOI0 cneyudiunozo meml-
Pantiozo nepeHcchika. PeuoBuie, AKE TPAHCOOPTYETLCR, OB ASYETH
€5 3 NePeHOCHUKOM HAIOBE] MeMBpPARE TA BHBITEHIOETLCA BOPPENIH]
kaituER. Ormxe, TOAHCHOPT € coeumdiuanmM noRo cybeTpary.

EpurponiTs T AphKIAOoB] KAITHER HUIAX0M TI0Jer IIesol dry-
all mornuEaKTh LyKRpe. ¥ aepobunx Geirepiit TEKUIL MEXAKIEM TPaHC-
MOPTY He £ CYTTERMM, ANe Y ansepobis Bil, ousesHo, Oepe yYncTh
Y IOPTHHEAHEL IEAKMX PeYoBiH 1 BIALNEHH] NPOAYKTIE BponiaKa,

11.7.3. Axrusumii Tpancnopry

Binbiir BHEOKA epeKTHEHICTS BKTHBHOTO TPAHCIOPTY ¥ Mopis-
MAERi 3 opouecamy Audyail noxasann ma puc, 1112, AxTunHnit
TPAHCIIOPT MDPUBOAMTE 10 HACHYEH BA KITTHEN CYOCTPaTom as guas-
HO Hus40i KoHTerTpaLil uporo cybeTpaty B cepenosyinl, HLKY mathy-
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Awrusiull TpeRCTOPT
= L

B

Juyais

Konnerrpalin cyGeTpary
BCepenul
-
o

L —— i " .

o 5 10 15 20 25 30
HosmenTpauia cyBeIpaTy Haaonui

Puc. 11.12. Kpusl npw v Ti eyicTpaTY BICTHE.
HOMY TR IAMXOM AT

aifinmx opouecax. CoocTepiranoch KOHUEHTPYSAHHA PEYOBMHN
B KiNEKA coTels pasip. OTie, BKTHEHUM TPAHCIOPT N8e KIITHHAM
MOMAMBICTS POCTY HE CEPENOBHIITAX 3 HUBKOID KOHLEHTPaTIe cvE-
CTRATIE — CUTYALA, IBuYAliMA B IpMPO.

OcofapocTti AKTHANONG TPAKCTIOPTY TAKI:

crieukduuHICTs MOAC CYGoTpaTy; 30BHI MeMOPEKY YTBODIOCTE-
CA KOMIOJEKT nepesocHuK—CcyberpaT;

norpeta 8 metabonivuiil exeprii;

TPAHCOOPT CYBCTPATY MPOTH FPAAIEHTA KOHIEHTDALLI;

BHELTEHEHHA B LMTONI8aMY HemoandiropaHoro cybeTpary (Ra ig-
MiHY Bijl NepCHeCCHHA TPYI).

Iepenom cuepril 4ns NpoLecis AKTHEHOT) TPRAHCOOPTY dne-
BinsIor € enepzin nPomoRpyuiinol cuAu, AKA TEHEPYETLCA TPH
MEPCEHECEHH] ENEKTPONIA yepea memOpaHy.

Tratim aaxepenom exepril fas aabeancueAHA AKTHBHONO TPAHC-
nopry € enepzia zidponizy AT (eneprif, AKA BUALNAETLECA TPU
riponiai ATd). Baacwe kaoxyuw, rinponiz AT®, axuil apilicaso-
erbe ATP-cunrasHuM GepMCHIHNM KOMIITIEKCOM, CYIPOBOAMN YETE-
CA HEPEHECEHHAM TIPUTOHLB 13 BHYTDULHEOTO Doy memBpany HaOB-
Hi, 3EBAAKM YOMY TEKOM FEHEDYETLUH npoToHpywiiiza cyna. [Ipn
cnuTeal T8 rigponisi ATO BiabyBRETHCS BIAEMHE NEPETEOPEHHERA ABOX
dopm eseprii: eHeprif opoToHpYWifiRol CHAN DepeTBOPKICTLESA
Ha eneprin ATO (cuntes ATD) i encprin AT nepernoploeTeca
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HA EHEDri0 LPOTOMDYLUIIHEOT ek (riapaiis AT®). Tomy Gyge npa-
BHJILHUM CKAJATH, 110 JMHEDENOM exeprii ANA NpoueciB AKTUBEOPD
TPRHCTIOPTY € NPOTOHPYININHA CUAIA, A1KA MOKE BRHVKETY 38 paxy-
HOK NEPEHCCeHHA ellekTPOHIs | riiponisy AT,

Sriano s Aireparypanmy v, ATD.sanexcHnm € Tarii aKTis-
Rl TPNHENOPT, AN safesneveRRA AKOro BUKOPHCTOBYETLES EHED-
rif (ATP), sxa yTEODWETLCA HE piBdi CyBeTpaTHOrO (ochopio-
pauuA. Orxee, IcHYIOTh BA [XEpENa EHepril a1n Npouecis axrng-
HOCD TPAHCOOPTY: EHEPTiA HPOTOMPYWIHHOL Cuwik Ta enepris ATO,
BinnosiaHo POSPIsHAIOTE AN, -3anexl va ATD-3anemei Mexania.
Ml AKTHEHOTO TPAHCIOPTY.

Ay, -sanexckud mexanism AKTHEHOTO TPAHCNOPTY iMAKmE
HASKBAIOTE “XIMICOCMOTHYHKUM MeXarlamom”, BuxTepiansHi xaith-
H [ILITPHMYOTE TPOTOHHER O0TeHILAN, BeslepepEHO RLIKAYYIOTY
3 HIITHMHY NPOTOHK T8 ikmi owy (Na '), s usoro 8 MemBpasi € cilens-
quuti TpaHenopTHI Hinu. ICHYIOTE TR plaHOBMAM LLOTO MEXaRIa-
my (pue. 11.13):

CUMROPI — OHOMATHE TA OIHOCTIDAMOBAKE TIEPEHECEUHA TBOX
PENOBMH, SANPUKIRL, K NoRAsaH0 1a puc. 1113, cyberpary (A abo B)
ra jonn (I1 abo Na )

GHMUAOPM — OSHOMACHE JYCTPIMHE NEPEHCCEHHRA [IBOX IOHIE
(wanpuxasa, H i Na , 800 nporosa T8 AHIOHA OPrAMIMHOL KHCIOTH)]

yrinopm — nepexneceHdA opEoro iona (K ea pue. 11.13).

Y npoxaploT nepe-
B xesbi
PEMAE CHMIOPT 3 LpO- a“':i:mﬁ Menbpaia "“g;

TOHOM, B EYKAPIOT — CMM- A

nopT 3 Na . Ciniiopr AR H'
FK pO3PIAHATH A)L, - o : lz :{ :

e ATD-3ENEHHI MEXE-

HigMy EKTHHHOTO Tpuse- . i@: ” i

nop'ry'.? Ay, -3anesxui N S

MEXOHIIME € HENYMAU-

sumi d0 OCMOMUNNOZO B

WOKY. € LYIMALBUME Caumopr Bya Na®

do dii npomonodapia Na

{mpoTonothopy SHIMERDTE

NPOTOHHIA MOTeHn1Na b i —-@—' Yaloopr K

Ha membpanl, npasomy

poacticoTs ofuaBl Horo FPur. 143, POnl s skmusmn Ypanciopry
CKNAA0BL — AK IPAGL- 3 BNKOPRCTRMEEM eHOprL mpoTuRpAHI] R
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err pH, TEK | PPALICHT eNeTPHYHOr0 3apany), cmidkumu do epee-
wamy (KB TPU3BOAMTE 10 BUUEDHAEHA ATD y weairusi).

11.7.4. Nepenecennn (Tpavcnoxayia} rpyn

1t nponec BELOPISHACTLCH BLI AKTHBHOrO TPAHCTIODTY THM,
ufo cyferpar a' ARMAETECH BCepenMHl KAITHEY v Ximivno modudi-
xosaniit gopmi — aassuuail y nuraaa dochaTtroro ediupy. ¥V Gars-
TEOX MIKPOOPraHiaMin caMe TAK TRAHCOOPTYITECA HYERH. Jmepe-
Jion exeprii y unomy pasi € dochoensonmipysar (eneprin, AKa auni-
smeTscs npy nepesefenti DEI] y nipysaT, BMKOPHCTOBYETECA AnA
TREHCOOPTHHMX HpoLecis).

Tlponecn TpAMCIIOPTY, CODAMeH] 3 epeTBoPeHtAm cyleTpaTy
(Hampuxana, fAoKoaw) sa noxiaai cyberpery (rarokoeso-6-docdar),
HAZMBAIOTHCS OpOHecAmMM mpancroxayil. ¥ E. coli Tax TpenRc-
NOPTYETheR TACKoaa, (hpyHToaa, MaKosa Ta MauiT, a y Stephylocoe
cuE oureus — NAKTOIA TA iR gucAxapran. Ade (ochorparciepas-
HE CHETEMA TPAHCHOOPTY NYKpin BAACTHBA we Beim Gaxrepinm. Bara-
T0 3 Eux (B OCHOBHONY BEDOGH) BHKOPHCTOBYIOTE IUTA OOUAMHAHHA
[JTIOKOaK CHETEMY BRTHBNOrO TpaucTopTy. PochorpaBedepaana euc-
Tema YHEKLIORYE 3gebianiioro y hakyILTaTHERHX 1 CTPOTHY AHAE-
pobis. [lns axaepobip O cHcTeMa MBE Besluke JuaweHHsa, 6o agae
amory 3bepertin ATD.

€ poxasy Toro, Lo OYPHHEOEL TA TIPMMIIMHOBL OCHOBM TAKON
TPRHCAODTYIOTLEA IUTAXOM TRAHCAUKEILL.

11.7.5. Tpancnopr 3aniaa

JLna TPAHCTOPTY LEOC0 MAKPORNEMEETA MiKpOSHA KIITHHA MAE
cneujansHKi mexauiam. B aupepofuux ymosax asniao opescrasne-
ue pposanenTam ionom (Fe?'), floro koruerTpauil Moy Ts nocara-
T 10! Mons/n, TAK 10 HE AimiTyioTs picT mikpooprasiamie. Ane
B aepofunx ymosax 3a pk 7,0 saxiso Mee BUIISA FLIPUKCUIHOTO KOM-
mnexey Fe®', akuil € maitwe reposunuaym. Konyeurpanis ionis
TPHBEANEMTHOrO aaniaa cravoskts Muiae 10 none /n. Tomy ue guB-
HO, 110 MIKPOOPraHiaMK 3a8THI CHHTEIYBATH PEYOBKHYK, Kl nepe-
BOOATE 381130 ¥ poauuuny dopmy. e rax apani cidepogopu. Borw
as’anyioTs ionn Fe'' B koMInexc i & TAKOMY BMLARAL TPAHCHIODTY-
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10TE Horo B KiTHHY. Claepodopn — oe HUIBKOMONEK YN APHI (MomeKy-
asipua maca g2e suile 1500) sogoposunysi pevosunn, 3a xiMigHow
OpH¥PORoIe € (peroiaTamu a0 rigpoKcaMaTAMY.

Komrponuwi sanuranus no poipiny 11
1. T raxe meTaboniam? Ha ari eranm mosms noginHTe NEPETBOREMER peo-
BlE Y EAITHMIT
2. nifre SNIHRYEHHA ODEATTIO “enepreTysaul Metabonian™. ¥ Bk npo-
uecax fiepe yuacTe ATO? Hxe ninomenEs f0 eRepreTHIHOND reerafonismy MaKTs
BLIROBAWORETLAL mnlm!m?

3. Aui ore Ti thep mupooprmla-n?

4. Hri deep nmf IouyoTE ¥ Ml P is? H frn npurnagE
peaKuif.

5. Oxmpaxrepmayime xarafioni Hid 3 BRX QyEk 3

TURKA ¥ Kikpoopraniamia? Yowmy H‘,llonmmx pizxo sycTpivesTecn y aRaepobist
Homy Mesrroaodocparumil LLAX e ¢ CCROBIMM MUtsKon KaTaboiaMy roxoau?

B. flki KAYoR! epMeNTH DPHTAMASEL KOXHOMY 3 BLIOMKX WX KAt
GomizMy raoxean?

7. Arpn uAnoM BLIGYISeTRCE uurubomau BYTARACIE. BLAMIMHEX 811 ran-
woan? Yomy dood nEdM € JUIR pOSIIEINes iR ANCEXADHIID.
mine pLoTODLNE] rigpoaesn?

B. B rxyx peRslliax MOME BLIBYBATHCL ORICREN A THPYBATY? ¥ MIKHX MiKpo-
oprofiMie QYHRIDOEYIOTE Ui peskill 1 9omy?

B. Haanits ociosai yeRuil unkaAy Tpurapboiiosax xecnor y waivial. Oan
uwnre Heohx La1i munepo‘rmim perknil?

10. Oxayp prayie o ERARBEGTD s, Hony d
TRIHN MICTATLCH NA NOYATKY AMXANLAON ANFIKE, 8 OUTOXPONE — B xiamg?

11. Hx yreopieTrea eaeprin npotonpymifinei cwam? [lnn peaniaauii s
HTITHHHHX TIDOUECEB Heofxigna enepria nporoupyutifine] crnm?

12. B renx (opMEX MOMe ICHYBATH eHeprin B kT ? Haosire mexaniang
CHATESY ABoX dopM exeprii.

13. Ynw piopisureTLOn gepolie IMKBHAR BLA sEeepoduoro?

14. Yny BiADINHAETLCA AKTHBHME TPARCNOPT Bl NACHBECL TA NONErOEEOl
andyEii?

15. Yum niapianneTeca sy TpancmoproySerpary b kaiTwHy BL TRaRC-
noxedi Tpyn? “omy TRANCIOPT cYGCTDATY TIED PYT £ XAPEKTEPKIN

nan B i A YALTR mepofia?
16. Yin siapiaunioricn mix cofiow Ay, -oamesul T8 ATD INACHRL MuKS-
HioMl EHTHEHOPO TPARCTopTY T

17, fAxnf

Eiamia?

TOBYETLLR IR TP pry 3aaisay Mixpoopra-
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12. METABONIYHA AKTHBHICTD
AEPOBHHWX FTETEPOTPO®IB

K,piM ByTJI€s0/lis, MIKPOOPranisn SAATHI ACHMLLIOBATH LIMpO-
KUt CIIEKTP OpraHigRMX ByTNeUesnX cyGoTparin: BloHosaeni C,-cmo-
nykn (meras, meraton), G, coonyxs (eTaHON, ALeTAT), OpraHivei
KHMGIOTH, AMIHOKHCHOTH, ANi(ETHYH] BYTNesoui, apomMaTiysi cio-
ny&u Ta ig. Crig ssauauutit, 1o Pseudomonas putida moxe suKopHc-
TOBYBATH AK EHHE AHCPENO BYTAELLO TA enepril Byzs-ary a 200 pis-
HyX OprasiyHuy peyoBMH.

12.1. METABOJI3M C,-CRIONYK
12.1.1. Eranon ra ayerar sk cyBcrparu

Oxuchenus eramoay. IMepusm erarnom merafoaiamy eTanony
y Bakrepiil € fOr0 OKUCHEHNA 10 AUETANLIEriLY. AKe 3AIACHIOETHCA
(epmesToM aaro2oabdezidpozenasoin (puc. 12.1). Binomi fipa i
ankoronenerifporenna: HAI(D) - 7a 11X X-zanexnl GepmenTy.
V nepmiomy sMUEARY GxUenTopom enekTpouis € HAJIL efo HATID ,
y apyromy — niponoxisomexison, [TX X-aanenn argoronbaeriapo-
reunan eusenexa y Gaxrepidt poay Pseudomonas. OkycEesn A ETRHO-
ay y Acinetobacter calcoacelicus 1a Acetobacter aceti 3atiicHoeTLCR
HAL -zamencum depmenToM. ¥ 90-1 pokn XX ¢1. ¥ feasmX rpaMnodmn-
THEMMX DAKTepiil BMABIEHO HOBMI THI HIKOTHHOPOTEIHOBMX ANKHO-
rossaerigporesaa, skl BKopacTosytork N, N -aumeTHa-4-HiTpOIoAM-
JAIH AK AKLENTOP eNeKTPORIB.

Oxucuensa aneranseriny. Oxncrenns apetensieriy Binbysa-
EThCA 38 yuactio (pepmentis ayemansdeziddezidpozenas, ¥ nepiomy
sunaaxy HATI(D) -aanesi e pPMEHTH KATATISYHTD OHMCHEHHA A1eT-
aasaeriay fo anetary. ¥ apyromy sunaargy HAJTL -aanexuuii grepmesTt
(ayemaavdezidOezidpocenasa ayuriosaabia) axientye Kodepmeur A,
i 3 aueranbaeriny yrsoproerses anetwi-KoA (6ea cranll yreopenss
anerary). Tax, 3a YURCTIO LLOFO (HEPMENTY YTEODHETLCR aneTia-HoA
3 aneranibaeriay i wodepmenty A y Gakrepilt Pseudomonas sp.

12.1. MetaBanam C-enonyw 201

Fue. 121, Cxern metaboalamy evaroay:

N GepaenTi: 1 — HAH(D)- afo TIXX-an3em-
W @ nnmmmrmw!.upwgmn; Z— HAD)-aanew-
z HB AnerAnmlerigferisporennas; J — snetia-
ol KoA-cwireraaa (anetarkingan 1o ochoTpasKe-
[eTaT aneransas); 4 — ldonsrpaTaings: 5 — maanroun-
9 HoA Tagn; 6 — MujeTAerigporenasn
Anernn-Ko-A
Elarpar
Orcanmoanerer
TaommTpaT
Cysauraar "'"'r_______:_ \
Cnioxewnar ——a- 5
co,
2-OHcormyTapar Co,
Marat
'e
Owcancanerar

Biocrsrmea

MetaGoniam auneraty. Sanyueuus aueraty 10 merabonismy
Bin6yBAETHCH ABOME LUTAXBMM: 38 YHACTIO ayemamiinasl Ta gocpo-
mparcayemuadiu abo 38 nonOMOrclo ayemuws-KoA-cunmemadu, SKa
axuentye KoA a yrsopeussam aneria-HoA (aus. puc. 12.1). Oa=n
GaraTeox BaxTepiii, y Tomy uscai Escherichia coli, XapsKT¢pHA HASE.
HicTH AK AUeTATKINASH, Tak | aneria-KoA-ehaTetasy, upruony E. coli
pesniaye oME 3 ABOX HLIAXIE BcHMINALIL ALIETATY ZANEHHO BiI KO-
uesTpanii usoro cyberpary B cepenoBuILi.

Ha mactynuomy erani suetuya-KoA ssoanTscs y LUK TRRKAD-
Boronnx xucnor (aue. puc, 12.1).

VrniowcunaTruil wucn. Bulikae SAMMTAHKA: AR A Yae poc-
Ty Ha eraHosi Y¥ auetartl BLAGYBAETHCH pereHepPaLin TPOMIHHIX
194 4. 2492



292 12. METABOAMHA AKTHBHICTL AEPOGHMX FETEPOTRODE

OPORYKTIB IIHKAY TPHKAPAOHOBHX KHCAOT, HeolX iuux s opoue-
ciB KoEcTpyRTHRHOra MeTaGonismy? ITin yac pocTy HA PIOKOS] FHKM-
MM BHAILIEPOTMYHUMY DeaKuifmK € KapOoRCHMOBAHHA MipyBaTy
T8 (hocthoenoanipyBaTy. Ane 0l Yac BMPOLLYBAKES Ha C,-cyberpa-
Tax ui peaknil GYEKINOEYBATH BE MOHCYTh, OCKLIBKM 3 ETEHOIY TA Alle-
TATY OPAMOrO yreopesns (ochoenonuipysary ue siabysacTocs.

Y neomy pasi aHATLIEPOTHMEO DO I0RHICTIO PeaKuiil € zrioncu-
Ramrui yurs. Poro ueousators Tarons wnkaom Kpebea—Hopubep-
ra. L7 ananneporyisa nocnliosHicTs pearuiil saliicnioeTses aa yuac-
Ti0 pBOX Kiowopyx GepmentTip: isoyumpam.aigdu Ta xaiameunma:
au (pum, puc. 12.1). IsoumTpaT/iass PoIUENIIOE 130MATPAT HA CYK-
pHEaT i rAloKeHAAT, & MENATCUHTAYA KATAJIVE IPUEARAMHES TIT0KCH-
nary no auetra-KoA a yreopennam manaTy. Ormme, y (IIOKCHIATHO-
my npeal ma giewo isonurparaiasu e mantaTcHHTRIM BinbyBacThCR
MEpETEOPEHEA OAHOND MO/A I30OUUTPATY | OAHOIO MOMNR aneri-KoA
y asa Moas C,-axapSoHOBMY. KMCAOT (CYRIHRAT i maner), Axi gl
HEpeTBOPIITLES HA oxcanoaneTaT. [1ia Mac poeTy HA eTAHOAL YW AOE-
TRTI OHCANORIETAT € BEXIIHOK COOAYKOK JUIS CHHTEsY ByIesonin,
HEOOXLIFMX AAA Tpoiecie KoHCTPYRTHBHOIO MeTabonismy.

Troxoneorerea. Jlificro, ik vac POCTY HA eTAHOM 4K A1eTaTi
KITHEAEM SOBONMTBCA HE TLILKH NOMOBHIOBATY MHTPATH ODOOMLMK-
EMX OPOAYKTIE OWKIY TPHKApOOHOEMX KUCI0T, wo BlaysaeTben
¥ THIOKCHIATHOMY LMK, & §f CHHTeayBaTk DIIOHO3Y T8 11 moxigui.
K1 € geobNigENME 1R KOHCTpYKTHBHOro metaboniamy (Biocuute-
3y mOJicexapHAiB, Byxaeiroskx Kucaor Ta iu.). [l oepersopenun
SIICHIOKTECH ULIAXOM ZloKoreozenesy (puc. 12.2),

OxcanoalleTary TEpETROPIETECA HA thochoeHONIEpyRAT L] A€W
thepmenTy (ocdoenoanipyeamraploicuicingau, AKUE € KIOY06UM
(hepenmon rmoKoHeoreleay. A ANl NPOXOAATE Peaxiiii ruKoiay,
TINBKKM B 3BOPOTHoMy BaOpamKy: 3 PEII yreopoetsea dochormiye-
PaT((EpMERTH POCOzRIUEPAMEPOCBOMYMAIG TA 2R4EPaMPOCHONYMA:
aa), morim 1,3-nudocdorninepar (hepuent (ocgozriyepemeinaaa),
TproacdiochaTe — rniuepansmeris-3-hocdar Ta miokeraueTol (dep
mesT 2riYeparsdezidpocpamdesidpozenasa) i @pyxroac-1,6-mupocdar
(thepmenT (hpyxmosodudocemanvionasa).

Jani cnocrepiraroThes siaMinEoCTL BLY raikonisy, symosaeni
THM, HI0 Y raikonisi peaxnii, aki KaTaniaywreea ghocopyrmonina:
40i0 T8 2eKCOKING30K, € BeaBopoTEEMN. IL1A ix ofxony BHKODHCTO-
BYIOTECA iHWI1 (lepMeHTSTHEHT peakuii. Tak, GOpykToso-6-thochar
VTBOPWETECA 3 hpyrTosn- 1, 6-audocdaTy nin niewo gepmMenTy 2exco-

12.1. MevaBanam C-cnonmye 203

1.3-Hudocgorninepar

&,ﬁ.ﬂ:ﬂ_

Tpuoao-pocthar

Spyrraso-1,6- mitocdiar
Fexcosodugpocpamasa

Dpyxroac-B-gocpar

Cmwmoso-8-goedar
Fawxoso-G-pocpamasa l

Tarkosa

Puc. 122 Penrgii romxoneoreHeay

soduthoeparnasy, & TAKO30-0-hothar HEPeTBOPIOSTLOA HA FANKO-
3y 8 peaxiii, AKA KATATI3YETbUH &AMK030 6-grocparnascio.

12.1.2. TnioxcHnar i okcanar ax cyScrpars.
Fniyeparnwii wWAnk

Linsx nepeTeopennn maiifiasm oxacrenol C,-coonywu okea-
nary (HOOC-COOH) ua ralgkcHaaT (O=CII-COOH) ucTpebye none-
penEboro siaHoBnesus cyGerpary. [ixepenod BLIHOBEMKA € NPO-
Hec OKMCHENHA yacTHHK oxcanaTy go CO, micnn Horo AEKApBOKCH-
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mosauus (puc. 12.3). Tak, oxcaloaueras nig aicw depMesTy oxca-
Ain-KoA-cunmemasu NEPETBOPIOETHCA HA oKcanin-KoA, sxhit nerapbo-
KCHUNIOETECR 3 yreopenEsm dopmia-KoA (dbepmeur oxcanin-HoA
Senaplowciiasa). Popmin-KoA rpanciopmyeTsen y hopmiar, axui
oxueHIOETEC (hopmiamdesidpozerasmo ao CO,. Yrsopwsani y opmiar-
perigporesaselit peakii BiHOBIIOBANLE] EKBIBAICHTY BHKOPHCTO-
BYIOTLCR LISl BiAHOBIEAHS OKCAIATY A0 rniowcunaTy. Tak, oxca-
nin-KoA siiHOBANETECA Y NIIOKCHIAT i A0 (hepMerTy 2alorcu
AamdezidpozeRasu.

Orearer
I co,
Oxcanin-KoA —Az—b Popuin-KoA
‘ 1% l HAN®)  HAN@H
CrniokewaaT @opeeiar co,
g
Sy “co,
Taprponossit
ansaeriy
& H o H Puc. 12.3. Metaboalay oxcanary i rhioRcHnaTy:
ipepnserTE: | —oxcama-KoA-cuHTeTazs; £ - oxca-
I'ninepar nin-KoA-fenaptoncnanas; § — qopmisToerizporesa-
" d a2a; 4 — rad inporenass; 5 — rai neT-
kapbonirasa; § — penysTRIA TAPTRONOEOTO anegeri-
B-Docpormuepar ay; 7 — raigeparkivass

Koy peepenom Byrneio e rnioxeunart (abo fioro nonepenuu-
ku — raigonar (HOOC-CH,DH) un cevosa KHclioTa), ingyKylTECH
(hepMERTH ZalyepamyOzo WAAXY.

Jai monexynn rolokcHaaty oin Qe eafokcuaamiapboniza-
Ju MEPeTBOPIOKTECA HA TAPTROHOBMHA Anbueriy 3 pualaenaam CO,.
eii anslerifi slANOBMOETECA 38 AOTOMONOI pedyxmaay mapmpo-
Ho80z0 ansdezidy po rninepaty, AREH hoctoDPUMOETHCA 3 y TEOPEH-
unm 3-pocdorniuepary (bepment enigepamrinasa), Is 3-docdo-
rnivepaTy SEKYBHHNM MNAXOM YTBOPRETHeA AueTHn-KoA, AxuE
BRJKYAETLECS ¥ UMK TPRKEPBOKOBMX KHCAOT T8 OKMCHIOETHOA.

TMocTauasEs OPOMIMKHMX TPOAYKTLS, HeOOXIAHMX AIA KOHCT-
pyKTHBHOrO Merabomiamy, sabeaneuye maqamcunmasa, Bona kara-
Niaye PeAKIII0 NPUEAHEHHA MOJEKYTH FIIOKCHNATY Ao anetin-HoA,
B peaynsTaTi Horo yreopKETeeA maiar. Cunres syraenoais snifcHio-
€TBCA Y peaynsTaTi QyHKUioHyBaHER peakiill [OKOEEOreHeDY.
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12.2. PICT HA BIOHOB/EHMX C-CHONYKAX
(METAH, METAHON)

MikpoopradisMu, Axi 3A8THI pOCTH BA BiZHOBABHMX C.-cno-
nykax (MeTeH, MOTBHOJ, MeTMABMIMN, dopMaibnerin, dopMiaT)
HE3MBAITHCA A €11 4 oM p od# usu. MeTwiorTpodmi Mikpoopra-
HIOM# MOMCHA DOOINMTE Ha Kilbka gisiosoriysmx rpym:

1) memaroorucnwsaasii (860 ofinizamni memawompogdu) —
GaxTepll, AKL 00NIraTHO ACUMINIOIOTE TLILKS MeTas. [Hud fKepess
EYTJE1EH0TD MUBIEHNE € HENDMISTHHME 1A IX pocty:

2) obrizamui memurompogu — Gakrepil, AKi BUKopUCTOBY-
16T TLNBKE MeTudod (6o merinaming) 8K mxepenc Byraeuesoro
suBresEA. Bouy e aparHi pocTH ga meTasl, a TRKow Ba BarpToByT e
LEBMX CHOAYKAX;

3) grexyavmamusni memusompogu — BakTepl, Ak apaTwi,
Kpim meTAHONY (Y3 MeTHIAMiIHIB), ACKMinOsaTH MMPOKUI cnekTp
iHWKX OPraHivHUN CyOCTPATIB.

THepmnm sspinenum meTunorpodiom Gyna GakTepin, Hassasa
Bacillus methanicus (1906 p.). ¥ 30-x poxax XX cr. sora Gyna
amoBy BMALTeHA I HA nelt pas Haseaua Pseudomonas methanica (Methy-
lornoras methanica). OOniraTal MeTaHOTPOgH HANEHATS A0 poiin
Methylococcus, Methylomonas, Methylocystis, Methylosinus.

DaKVILTATHBHMMMY MeTHoTpOGaM M e apisced, Gaxrepii — tipes-
cragnukK pomis Hyphomicrobium, Pseudomonas, Methylobacteruim.

12.2.1. Eneprerwynns meraboniam meraorpogis

fceo, n1o DpM POCTL HA METAH] BITHOBIIGBANLHL CKEIBANEHTH
TR AHXATEHOIO JTAHIIOrA MOy Th BYTH oaepiani T1IKH OKMCHCH-
wam merany (CH,) o CO,, ockinekis 8 HuX YMOBAX HE YTEOPIOETLCA
aueris-KoA, neofxiaumi ana oxucnennn p LITK. Oxnenensa mea-
Ay BiniYBERETLCH TEK:

1.CH, + 0, + HATH — CH,0H + 0,0+ HAL

(memanmoHoDECUZEHA3a);

2.CHOH + X » CH O+ XH,
(memanondezidpozeasal;

8.CH, 0 + X + H0 -~ HOOOH + XH,
(gopmaavdezidecidpozenasa);
4. HCOOH + HAJ - CO, + HAIH

(gropmiamdezidpozenaa).
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CrnoysTKY MeTAH CHMCHIDETECA MEMOHMOHOOKCUZERAION NO
meTanony. ORNCHEHHA METRHOIY 8O thopmatkaeriny (hepMesT Aerma-
HoAdezidporenasu, axa snebiabmoro MICTHTS K IPOCTETHHHY IPYTY
XX, To5ro e @MC-aanenuoo) Ta thopMansaeriny no gopmiaty (Gep-
MEHT (popmaasdeziddezldpozenasn) CIPSAEHO 3 BLINOBNEHUAM NEpe-
HocHsKa eexTpoHis X ao XH,. [TepepbauaeTtos, 10 TAKMM OEpeHo-
CHMKOM ENEKTROKIB mpH OKHCHEHHI METAHONY € UHTOXPOM THITY C.
I, EapeiuTi, B peaynbTaTL thopmiaTaeriaporesasHol peakiil yTBODIO-
ersen HATIE, neobxinumii gna nepruol cTeAll OKMCHOHHR METRRY.

12.2.2. Koricrpykrwermuii meyaboniam

Annafoaiguni (KoMeTpyxTueuuii) mertaboniam meTaporpodis
pOAXONMTECH 3 eHepreTiyHEiM MeraboaiaMonM HA pisui opmansae-
riny. Bizomi nea wnenu dikcanii JOpMANBIETLIY.

Ceprm-idoupTpar-masuil wasmx. HaliuaeTiue y Baywosiil mTepa-
TYpL BIKOPHCTORYETECH CKOPOUERA HATRA — cepunodud wasx (puc. 124).

HCOH
L
Taizun Ceprn
2 ”//\ 2
NH, Opounipysar
Trioxcmrar HAIDH + H
Agerun-KoA 3
s P A
Manls-KoA s Y
All®+@p 4
" Docboriy AR
A KoA rainepaT
T Mueaar @u L
7 Docpoesoatlpysar
HAZ' Orewncanerir O
HAIH + H' o,

Puc. 124, Cepumosnii manx acuminnuli Metany:

theprenTe: | — CepUATRAHCORCHMETILRAZE; 2 — cepHHIMIoNCHABTEMING-
Tpanchepasa; 5 — omuntpyquPmem. 4 — rnlueporxinasa; 5 — eHo-
nima; 6 — doc BoncHanas; 7 — ManaTaerinporenaan; & —
wmanin-KoA-chETersas; 9 — Wanit-Kod-niess

121 Pict va C, (saeran, a 257

V upomy maaxy sLbysaeTLen yTeope A atterui-KoA 4 thopm-
BIBAETLAY TR CO AxnenTopom QopMansierioy e rriwas, ¥ peRKk-
uil, Axa Ka'ramayenca ICPMEHTOM CEPUHMPORCOKTUMEMLTLIOND,
YTBODHETLCH CePHH. ¥ peaynsTati mpaHcaminaanol pearil cepra
OEPETBOPIOETLEA HA CRCAUIDYRaT (PepmesT cepunariokcusamamino
mparcgpepasa). [lig plew tepMenTy oxcunipysampedyrmaiit oxcu-
nipysar OepeTBOplETEca Ha raiuepar. Daiyepamiinasa maTaniaye
yTBOpeHHA FriuepsT-3-hoethary, axuil ma N gocdoerineposymasu
TH €HOAQJIU TPRHCHOPMYETECH ) doohoenoanipyset. ¥ peayieTaTi
peakuil, AKA KATANSYETHCA Qoooenoanipysamiaplokcuaaion,
yreaopioeTses oxkeanosverar. [ig nieio saramezidposenadu, xanin-
KoA-curmemasu, noain KoA-niasu sinGyBaeTsca uepeTsopetss
OKCATORLETATY HA IVIOKCHART.

Hoouoanmu (MePMEHTAMY CEDMHOBOTO LUARXY € CEPUHmMpaHe-
ORCLMEMUARIE TE OKCunipyeampedyrmaasa.

¥ peayabtati GYHHIJOHYBAHHA CEPUHOBOrC WNAXY Biobyvea-
eTheA YTBOPEHIA AleTi-KoA s dopmantieriay Ta CO,. [Tpore texo-
£0 MAXY HeAOOTRTELS, mob anbeanesty KAITHEL (hocdoenomipy-
BATOM TA OHCENOAleTRTOM ANR noTpeb Giocuureay. Le paocaracTecn
OpH COGIYYEeHH] CEPHEUBOTD WARXY 3 BUMPQIMCUHMas0K, uc-aKo.
rimasow Ta isogumpamaiasow (puc. 12.5).

3 suerun-KoA T8 OXCANOAHETATY YTEOPIETECH OUTPET, NOTIM
isonmTpaT, 3 AKOTO B iS0UNTPATNiEAMIE peaKuil YTEOPIETHCA CYK:
uuHAT | rniokcunar. [lo cyri, npy upomy BiabysacTecs TpAME YTHO-
PeHHH CyKUMHATY 3 ABOX Mosexyn OO, T 180x MONERY (POpMENS-
periny. Byrnepofls CHHTESVIOTBCA MINAKOM TJIKKOHEOTEHEY.

CepuoBiii LUiAx

EMABJIEHO Y METAHO-
oKMCHIOBANLHUX BAk-
Tepiit poaie Methylo

2 HCOH,

cystis, Methylosinus 20% r
78 y pRay Qaxynsrta-

THBHUX MeTsIoTpOGIE. 2 Prioscwiar

Puc. 12.5 prme yTao:
PERMA CYRUNMATY 3 (hopn. Aneran-KoA
ankaeriny TH BYrIesHe0-

roraay as TPAT- X 5

nlfsmm waRXOM
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Pubynoaomonodoaharnwit e, [Hus Ba3Bs LEOrO LWHETY —
zexcynozopocgamnuil, OcHoBHMMY peaxiuinmiu uukny (puc. [2.6)
€ KoHgeHcain pulynoso-d-docdaTy Ta Gopmensieriay i aleo knoyo-
BOLO (PEPMERTY 2ekcyrosodocameunmasu TA I30MEPHBALILE TPOAYH-
Ty peaknil y dpykroso-6-gocdar. Axnentop {pubyaosc-5-thocdat)
peresepyeTbhen Oia A€ GepMeHTIR MParciernoatsu Ta mpanca.1sdo-
Aa3y. Y peayneTaT] QYHRLLOAYBAHHEA LUKIY THH MOJEKYAH GOPMATE-
AETLY OEPeTBOPXICTLEA HA MONEKYNY AloKRcHaneTompocdary, Axul
MOIKE BHROPHCTOBYBATHOE A8 KOHCTPYKTHRHOrO MeTaDOIaMY.

Cyrrepo ocobnupleTity MeTaboniaMy METEHOOKNCHIOBAIEHITY
GaxTepiit 3 rekcynoaodochaTHEM WNARoM € gedexT y unkni Kpe6-
ca — migeyTicTs 2-oKcornyTapaTAeTiApOreRsan. ¥ a8 H3aKY 3 gUM
gurt KEpebea piairpac BuHATROBO GlocHuTeTHYHY DONS, 8 EHALNEPO-
THYHOK DEHKILIEW, B AKil cuuTeayiorhes C, -auxapbonosl KucnoTs,
€ KApOOKCHMIOBAHEA (PocthoeHONTIPYEETY. ByTnesoay cHHTEYVIOTHCH
WAAKOM TIIOKOEEOreHeIY .

ITeit mnax sexminggli € -cuonyk € xapakiepusm nin Baxre-
pist ponis Methylococeus, Methylomonas.

| 3CH,0

3

3 Paty S-pocthar = 3 lexcynoao-G-pocpat
Texcyaozopocdomeunmasa

[P mpaamon TSN (10 Ny @ roan-6-dociba

i Tpancxemoaaan : nf &

i g + 14—  Dpyiroao-6-gocar

paneassdorasa -
:_“___,___-"_,,___:""—‘- Tainepansieri-3-pocdar
3

Dpyuroso-B-poctar
ATD

®pyxroso-1,6-sndochaT

[ﬂm,.. oot I‘

Puc. 126, Pubyao. 7 urea i Ii popmaaerizy
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12.2.3. @axynsrarueni me THAOYPOGh K 2

Llns poeTy B8 MeTaRONE PaKYALTATHEHD meTAoTpodE] Gaxcrepii
BHKOPHCTOBYIOTE CEPUBOBHH 860 PHOYI0aoMoHObOCHATI I sk By~
mimauil C -coomyk. Jpisnsi agatri BHKOPHUTOBY BATH TLIBKK Mete-
HOU, 871e He METSH. ¥ desxmx apincuis (Candida boidinii, Hansenula
polymorpha) Bemouerus: METAHONY Y KAITHHHY DeMOBHRY BLAGYBAETE-
A TAKOH Hepea (POpMAILICTLR, ate HE wepes Puby.050-B-doodeT (s v fak-
wepiit v pulyaosoMonodocharaomy LAAXY), 8 NEPE KCMIYI030-5-
docdar. ¥V ubomy fcuyrosomonopocomnomy yurnai gixceyii
@opmanbdezidy oCTRHAL PadOM 3 KeHAYIOS0-5-thoctaton NEPeTRO-
PEOSTECH 38 A0TIOMOTOI0 CIERIANLEO] MpakecKemonagy Ba riinepansie:
rigthocdat i miokcnageron. O6uasa npogyrTH (nloxcnaleTon oican
(pochOpHITIOBARNA) MANXOLATE HA IOAMXH CHHTESY.

12.3. KATABONI3M BHIUHX w-ANKAHIB
1 HPHMX KHCRnOT

H-Ankann — ge napadisu, Byrnesoani, ski mictars 10-18a10-
MiB Byrsenso. Pier 5a onpadindx AocuTs Dowmpennii cepen MIKpO-
oprasiaMie (GaxTepil — Acinetobacter calcoaceticus. Pseudomonas
fluorescens, npegcTamswen ponis Corynebacterium. Myeobacterium,
Nocardia, Arthrobacter, opiznki — Candida lipolytica, Torulopsis
colliculosa, rputu Cephalosporium roseum). Byrnesogii — cronyyy
HEpPOSSMHML, 1 IX OOrMHAHHEA € CHABAHMM npouecom. IVixe SacTo
MIKPOOPraHiaMy, #Ki pocTYTh HA BYFIESOAHAX, CHHTE3YIOTH DOIakK i
THHHI emyneraTops 860 noBepxHeBO-aKTHBE] pedopnmy, Akl S0aTHI
€MYNLIYBATH BYTJIEBOMI | ODNEMUYBATH IX TPRHCOODT ¥ KAITHHY.
Ilpuraagom moxe GyTH eMYABCHH — DOJAKIITHHENI | aCowiiiona-
HHIE 3 KMITHHAMSM Nilonoaicaxapr, curreacsanuit Acinetobacter cal-
coaceticus. Emynecay mictime y cBoemy craanl 2o 18 Y mupmix
KHCIOT, 3ABAAKH YOMY € NPEKPACHIM eMYIEFETODOM.

OrKcHeERS BYIMeBOOHIB KATENSYETBCH, AK TPABIIO, MOMO-
OKCUTEHBAAMHE 3 YTBOPEHEAM BlOn0Biquux coupTin. ¥ peakuil bepyTe
VHACTH TAKOM MONEKYJIAPHMI KUCEHSL i BITHOBHME. SATANEBHE pis-
HAKHFA IUTH PesKILA 1sOro THOY MAE TEKMH BHMIAAL:

R-CH, + HAI®)H + O, » R CH,OH + H,0 + HAI(®),

se R — paxureanf pagnkaa,
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MouooOKCHIeHa3M € NOJlPepMeHTHMM CHCTEMEMHE, 10 CKJA-
Oy AKMX BXOOATH FlapokcuiasHiyill RomnoHesT (Axuit 1 kaTaniaye
OKHCHEMHS BYTIEBOAHIB), 8 TEKOM NEPEHOCHMKE ENEKTPOHIB Big
HAIH i HAT®H (moxuniel & iHINL BLAHOBEMKM) 10 rigDokCiins-
EOIO KOMIOHEHTE.

IIpogy# T MOHOOKCHTEHYBAEESA BYFIeBoiin (CIupTH) OXMCHIO-
THCA CHOUBTKY A0 BABLErifie, 6 OoriM /0 BLIMOBLIHMX MHPHEX
KHCAOT 38 YURCTIO QerifporeHas.

Buini My pH] KHCNOTH POAKABARIOTECH MINAXOM P-oxucnenns,
CooNaTy MHPHE KXCA0TE DePCTBOPIIETHCH 88 A0IOMOT O (DEpMerTY
oyun-KoA-cuwmemaasu ua pignosignmit crnsaHsk edip kotepmen-
Ty A, Jani KoA-edip oknemoeTses no fi-nonomes Hio (hepmesT ayun
KaA-dezidpozenasia) 1 poiennweTscs 3 yTROpeHHAM suern-HoA
T8 KoA-edipy suprol RUCAOTY, CHODOYEMO] HE IFA BYTAEEBN X 8T0-
sur. Tlps (bomy BiiROBAKOETLCH oaua Monexyna HAJL ta monekyna
DAL TMoriM gue B-oKHCHEHKA OOBTORMETLCA 0 MOBHONO POINa-
Y MUPHOL KMCMoTH.

V peaynbTaTi pOIOALY MMPHMX KMCIOT 3 HAPHOW KiiskicTio
ATOMLB ByTJIELIO YTBOPIOETHeR TLIbKH aueTnia-KoA. Tomy mikpoopra-
Hiamam, AKl pocTyTe B8 Taxux cybBcrpatax, norpifen rolokcunar-
HMIT QMK AK SUATIIEPOTHYHE TOCNiZ0BHICTE | TAOKOBEOTENES LA
CHHTE3Y BYTNEBOAIB [1f KOHCTPYKTHEHOPO MeTaGoniamy.

VY BrOmegKy MMPHAX KHCJAOT 3 HENapHOo KIABKICTIO atomin
Byraelo Kinuessit wnon [-oxmcsenns gee epernn-KoA ta npomio-
ril-KoA. Tlpooioniz-KoA mMome 38 IyqaTies 40 DOARILIIOTD META-
Bomamy IROMEA MLTAXEMIL

1) nepernopesnn ua cykunnin- oA cxngisetscs 3 TpOX peak-
uifs. Taxnd wanx obminy nponiosin-KoA suasnenn#l y plasyx Txa-
HMMHEN TBAPHHE, ¥ pu3obiii, Paracoccus denitrificans;

2) nepeTEOPCHHA NPoNioHin-KoA ua nipysaT wepes aRpuIiL-
KoA 28 nawxrun-Kof. Taxuil munax xapsstepunit pna E. coli.

12.4. KATABONI3M BINKIB TA AMIHOKHCNOT

He i iumi spcoxoMonexynsipui cnonyew, GiNKM CNOMRTKY
POSKNANAIOTECH NOSAKTITHHHHMY OpoTendamy e GparMentd, sxi
anaTH] JErKO NPOHHKATE ¥ KIITHHY — TEuTHM, onironentwusu
T YACTHORO aMinoxkHenors (puc. 12.7). IlentH oM HAIxO0ATE ¥ Koi-
THHY i rigponisyoTeea BHYTPIUEBOKTITHHHAMY OeOTHARARME

12.4, KaraBaniosm Gine .

Beanocepeane

iy — Baypimasornitisui auinokscnors

= e

. JHesaminyonnna | | Tpascaminynanes
JHexapSokcmmonana s ipoanag :;:mu
C-cranema

Cerenern

Fuc. 127 Posnan Ginkia | momansi mogaasus TNEPETBOPENES AMING-
KHCI0T

A0 eMisoKECA0T. AMiHOKHCHOTH 860 BHKOPUCTOBYIOTLER KMTHHGIO
Ass CuATesy Ginka, ab0 NiAA8OTHCH NEPETBOPeHHMSAM, ¥ peaysb-
TATL AKUX BOHM TE3AMIRVIOTHCA | DICHA LOFO ZENYUBWOTHES A0
nporixkuoro obMiny.

Posnan Binkis y rpyuti cynposomsyersen YTROPSHEAM Amin-
wy. BinGypaersea minepasisauis aory, abo amonidikagis. ¥ pos-
wapnl Glokie GepyTs yuscTs rpubH Ta GaxTepii.

Tlepiolo pearliew kaTabomiamMy AMIBCKNCHUT € dekapioKcu-
nweanus, desaminyaanns 6bo mpancaxinyeanns. ¥ peavasrati
lesamivyBaRMA T8 TPAHCAMIEY BAHHA AMIHOKHCAOTH NEPETBOOOTE-
CA B3 BiANOBLAH] OKCOKMCIOTM:

Cayramat = 2-OxcornyTapat.
AcnapTaT —» Oxcanosuerar.
Anagiy — Iipysar,

Banix — 2-OKCOI308MIEDIAKAT.
Jeinun ~» 2-0OKCoiaoKEOPOAT.
Isoreiigur — 2-Oxco-3-MeTHABANEPIARET.

Hexaploncunnsanmii piAGYBAETROH OEPEBAKHO Y KHCIOMY
cepegoBrIii. ¥ peayibTaTI ACKAPGOKCHIKBAHHA AMIEDKHCIOT YTRO-
poeTses CO, 1 nepsnHEl BMiEy (axl xeausawTeCA TAKOM “Oi0res-
HpME" aMiHamy). 3 Hox daibinou BlaoMHMH € KalaBepiH, [IYTPee-
wiM i armeTrH (panime Ix HaauBAN TPYOHOO OTPYTOK0) BOHK YTBO-
pPHOWTECA Bignosigxo 3 gissuy, opuitHuy T aprisiny. [epeissi
AMIHH BHABASIOTECH Y 3BMYAHHMX FHIIBHEX OPOUECax y Kuiley-
HMEY Ta IHIIHX BHaepobEIX nponecax posnany blnkia.



302 12 METABONINHA AKTUBHICTH AEPOBHWX TETEPOTPODIE

Tlin desaminyeanuam poayMiOTE Bianensedun amiaxy sin
AMIHOKMCNOTH. 3aN€HKHO Bl YACTKH BYIVICUCBOTD CHENCTH aMiHo-
KHCIOTH POSPISHAIOTE OKUCHIBEALME Oesaminyeanna, zidporimu
uHe OeiaMinyedrHR TR 0FJAMIHYBAHHKA, AKEe CYNPOBOONYEMBCR
YMBOPEHHAM HEHACUNEHUX CROAYE.

Oruckwsanshe OesaMinyeanks — HERNOLUMPeRILIKUI THO
poanany smikokenor. BuubysaeToen 38 yuserio HA(MD)-se1emmux
AerLApOreHas:

Anauin + HAJL + HO — Ilipysar + HATIH + NH,
(aaanindezidpozenasa).
nyrasur + HAI(®) + HO —» 2-Oxcornyrapar + HAI(®)H + NH,
(erymamamdezidpozenaaa).

JI€3aMiHYSARHA, RKE CYRPOBOOI HEMBCA YMEOPER HAM HEHACL:
YEHOL CROAYKU:

Acneprat — @ymapar + NH, (acnapmasa).
Fidpoaimuyne desuminY6aH KA BIIDYBAETLCA 38 YUACTIO FAPATAI:

Cepun —» [ipysar + NH, (cepunzidpamasa);
Tpeonin —» 2-Oxcobytupar + NH, (mpeoninzidpamaan).

Yrpoperuit 2-0xcoby THPHT OKMCHIOETBCR LA MYABTHhEPMEHT-
HHM KOMILIEKOOM, CXOMUM Ha LiPYBATAETLADOrCHAIH I KOMILISKC,
3 yTBOpeEEAM npomioxia-KoA.

Tipe mpancaminyean ki BMIHOTPYNA BMIHOKHCIOTH TIOPEHO-
CHTHCA HE 2-0KCORMCAOTY. TPHHCEMIHYBEHER KETATIAYIOTE MPaKE
amirasu. HK BKUeNTOP BMIHOIPYIH CAVIETS, HEANPHKAAI, TIPYBAT
i 2-orcorayrapar:

Aminoxseaora + TMipysar —» Oxcoaminokucnora + Anauin,
Amitorrcnora + 2-Owcoraytapar — Oxcoaminokuenots + Taytamar.

12.5. KATABO/I3M APOMATHUHMX CNONYK

Pocamuu cunreayiors BaraTo enoayk, aki Micrath 8POMETHYHL
kineud. Kinsxicso cepen uux nepesasse nirsin — no 20 % nepe-
BHHM (38 MECOW). 3NATHICTE POIILENIIOBATH TAKI CHONYKY 3 POSPH-
BOM 8POMETHYHOTO KiNLIA NPUTAMEEHS GaraTsom GakTepism i Fpu-
Gem. [las postieniensEs spOMAETHYERX CITONYK HeobXiiHSE npHeyT-
HICTL MOAEKYAHPHOID KMCHIO.

12,5, Karabonism apcantwmmn cromys 03

HMomuwnkaiugl cnonyis (uadmanin, herauTpen, AHTPALECH)
ENOUATKY ACTPHAVIOTH IO BPOMETHYHKX coonvk (puc. 12.8). Bias-
wicTs t_]pnptmuux HPOMBTHYHMX CHONYK POSIIGILIIETHCR COOYAT
KY G NPOKATEXIRY 800 10 npoTOKaTexX0BOL KMCIOTH, Akl niagswTec s
AlOKCH FeHyRarH0 (nonsifinomy OHCHTEHYBAHKIO).

Ilepen poapusom HPOMATHYHOIO Kiabiyn BiAGy pRETLCR floro
MOHOOKCHICHYBAHHS, SiKe KATANISYEThOR MOHOOK CUzeHGIaMU (2idpo

(!.‘GQH

HCOH O/c“' oH

Tonoa Besiao
KHCAOTR Benanfina \ '/ :
WHEDOTR. ok \
O ——F =y
= =

cooH
Hudmuain /C:-ﬂhumnm /fﬁw arexin
KuCHOTE /
L

Dennnrpen COOH i uc‘ggn

| = / pay
- o

. x coon Q—'rcm—gu-m
COOH HCOH N NHy

Tpwrrrogan

COOR [ ]
CH; O

Tanyisiosa Oxcubensofinn
KHCIOTE KHEAGTE
HO.__COOH o \ —

HO OH

OH OH
Xinma HO OH OH
KHCJOTH OR IMporoxarexona

Himkimona i -
KHCTOTR

Fue. [28. Ulasxm pomiany JeaKHX SPOMETHUEHX AMINOKNCIOT
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KOWAUSGML) 3 BUKOPMCTAREAM HEepril BLIBOBHHKA T8 380y eHHAM
MOJEKVIHPHOTO KHCHED.

Moxciwsi 38MICHEKY BPOMBTHYHOTO KiNBLIUA BLILCH IO TROCH
nepes ioro poapupon. PoIpuB apoMaTHMHOro KiNBIA KATELSYETS-
CR OKCUZENGIaMU 1 POSPHB RLISYBAETECH OpMo- abo Mema-poanien-
nenusm (puc. 12.9).

Tpx apmo-poatnenneHy MpoKATeX1H NEPeTBOPHCTECA BA LLC . uc:
MYKOHOBY KMCAUTY, & DPUTUKATEXURE KMCA0TA — BE 3-KAPGOKCH.
YUEHUC-MYKOHORY KHCAOTY.

1py xema-pouienseH i NIpoRATEA M NEPETEOPEOETHES HE 2-OKCH-
MYKOHORMH EANIBANBAECLL, 8 DPOTOKATEXOBA KHCIOTH — HB 4-Kkap-
BOKCH-2-0KCHMYKOBOBpI HENIBAIBACTLI.

e onpmwm TpoMiHIEHM OPOAYKTOM Py POALLETICHH] ApoMaTHy-
HMX CHOAYE € resTiaHsoBe Kucaora. [Mpe poapuei I apomaTHysoro
KLIBIA YTEOPHETECA MANELIDOBMBOT DATHA KUEAoTa (4uB. puc. 12.9).

Lot Maacinm posHHONPDATES KWCIOTA POSLLETLTIOETEE A A0 (hyMa-
PBaTY, MANATY T8 LipysaTty. 2-Oxcumyroroenit Banipansierin gerpa-
Aye A0 opMiBTy, aueTANBAeriAY TA mipyBaTy, 4-Kapbokcu-2-oxcH-
MYKOHOB#I HANIBANBALILA — A0 ABOX MOEKYJ DiPYBATY TA MOJEKY-
s chopmiaty. Lfuckuc-myxonosa a 3-rapborCy-Huc,YUuc-MyKoBosa
KHCNOTH TPRHCHOpMyIOThcR o auerna-KoA i cykunsary.

[iacymioni neni meTaGonivtol ARTHBEOCTI aepobEx retepo-
Tpodie BaBeen] ¥ malauyi.

12.6. HENOBHI OKMCHEHHA

Binvwicee aepofeux mixpooprasiomis y npoueci auxamEs
OKHCHIOIOTE opradivel nomuski pevonuun a0 CO, 18 Bopu. Ockiab-
k8 B Monekyni CO, jocAra€Tses HaRBULMEA cTyniBb OKMCHENHA
BYrneur, 10 BiABYBAETHCR nosHe oxucHennx. Lledt vun asxanus
BIAPIIHAIOTE Big HenosKux OKUCHENS, 38 AKEX AK NPOLYKTA OOMI-
BY BUALTAOTECA HACTKOBO OKUCHEH] opramivei COC/YKM.

Kisuesumut npofyKTaMm HenOBHUX OKMCHRHE rMOMYTh OyTH
CLITOBE, LIOKOHORS, (DY MAPOBE, IMMOHER, MOMOMHEE KHC/IOTA T4 IR0
coonyss. Ocrinexu i Dpogyker#t nonibwi 10 THX, 1O YTBOPKIOTECH
y Hpoueci GPOLIHEA, HEUOBHE] OKHCHEHHA HAIHBAKTD “OKUCHMNSEANb-
HuM Opodisnanx".

Henosuums oxMcuernamu 8 GioTexwonorii € Tari saxaubl
MpoNecH, Ak YTEOPERHA OPramuliux xpcioTr Gakrepinmmn a rpubs-

12.6. Henosn cumcimmen
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1. Opmo-poamennensn:

—0OH Tipoxartexass
OH 7l
0,

oS

Mipoxarexin uu:.lwc-llyxcnun
KEcRoTa
HOOC Mporokarexar. HO JOH
—OH 8,4-owcarenais it C:.-8
£ ez
r[pmonmnn s a.](.m.w‘?.ﬁ.,
MYRORORS KHCIOTS
2. Mema-poameneuns: H o
: c’u
@:OH Meragiporarexass | C-on
OH /
o, OH
Nipoxarexin 2 Oxemmyronoanil
Eanisameria
K o
< [poroxarexar- ¢’ f,’
OH 4.5-oncurennsn C-on
HOOC OH 0.; HOOC |
TMporoxsrexona LK 2. OH
xmenoTa el ik
3. PoamenneERx ¥¢pos TenTRINEORY HECADTY;
COOH EOOH
=0
OH _ [ewnuammarokcEresnssa 1 _=G
) OH
HO 0, HO
TesTmamuona slaniposEmorpesma
KACJAOTE KacaoTa

Puc. [12.9. Tpw Tanm popusy aposTRYmore xlnugs
20 ¢-292
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i} 12. METABCTINHA AKTHBHICTD AEFOBHME TETEPOTRODE

MuE; YTBODEHES aMidokMenor Gaxrepiamy; pascdopMalLia pevosrs
MIKDPOOPFREISMEMHM: YTBOPEHHS BTOPHMEHEX MeTaloniTie (aurubio-
THELB, O0NicEXApKOLN, BITAMINIB, TEKTHHIB Ta iH.).

12.6.1. Yreoperus oyroBoi KMCAOTH
ra oyrogorucai Gakrepii

¥eiv ourosorscam DaRTEPiAM OpPHTAMEHHE 30ATHICTHE VTBO-
PHOBATH KHCADTH HELOPHEKM OKHCHEHHAM LyKpis 860 coupTis. Ouroeo-
uncni GaxTepli — ne rpAMHErATHBHI NAINYKH 3 DepHTAMXANLHO
(Acetobacter) un nonspuo (Gluconobacter) poamMilieHHMY LK Y THEE-
MH, RKi 3paTHi go geaxoel pyxnuboeri. XapaxTepiayThCa BHCOKOK
CTIfiKICTIO 1o KHMCAOT. ¥ OPMPOAHNX YMoBAX BOHM, HK OPEBKIO, iCHY-
Ik HA pocnusax. Cepen onrosoisennx GarTepiil poapiaunoTs rpy-
nu peroxydans i suboxydans. Tpyos peroxydans — oprasisyu, A
HAROUKYYIOTE RMCI0TY TLILKH AK OpoMidMERE npogyxt. THOOBHM
opepctaBiikom € Gluconobaeter oxydans. Y oprauiawis rpymm suboxy
dans ouTOEs HMEIOTE HE MUALACTHCH ODOAANTBIIOMY DKMCHeHHI (Acéto-
bacter acetl, Acetobacter pasterianum). Mix 1My geoMa rpynsmi
icuye BaraTo npoMixenx GhopM, AKi 318THL OKMCHIOBATH OLTOBY KHE-
NOTY Ayxe OoBlikuo. BirtetuieTs ouTosoxmenux daxrepiii norpebye
AAR POCTY CHAAJHMX NOMKHBANK CepeoBMIL,

Ourosorueni GaxTepil 30aTHI POCTH Ha CepenoBKIill 3 eTaEONONM,
Eranon orncuaoersen HAJTL -aaness iy 81KOCOIE- TR AUETEIBAE-
TiAneriaporesazami 3 YTEOPEHHSIM AIETHTY TA ABOX Monerysn FLATTH.
Vreopenuit HAITH pHKOpHCTORYETBCS ANA GEep#aEEA AT y Anxans-
HoMy nammory. Kpim erasony, cutoBormeai Gaxrepii oxscHionTs
BEARKY KINBKICTh iHIUMR COMpPTIB A0 BLANGBLAMMX KHCNOT i KeTouis:

Hponanon -» HNpooionart.
laonponenos — Aneror.
Cnigepun — Moxcuaneron.
Tmoxoas — TNoxoHaT.
Imoxonar — 5-OkcOrnIOKOEAT.

ILi opranizms pe spatHi go cuuTesy Karabonivuux depmen-
TiB, HeoOXigMUX ANA BHCOKOAKTUEHOMD POBLUCTIICHHA WX cyberpa-
TiB. V peaylLTari KHCAOTH i COMPTH BHALIAIOTLCH ¥ CEPenoBIILE.
OuroBorseni BakTepil xapasTepusyoThes HasBaicTo [T X-sanent-
Hol FAKEo3oneriqporeHasn.
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Ocofnueuii iRTEpec BUIMKAE aaTEICTS ouTOBORNCNIX Gak-

Tepuit oxmcriosati D-copbitoa so Lcopboas. Copboaa noTpibua v semi-
HEX KiNBKOCTAX AN CHETeay BitaMiny C.

12.6.2. ¥reopeuns xucnor rpybasmm

Lns rpubis XADEAKTEDHNM € OKBCHIOBANTLY I T80 Metaboniz-
my. Ta ne He causyae, Mo BOHK He 3IATRI 10 aBRepolHOrO podmlen-
NeHHR BYTNeBoAiB, Tobro Be momyTE Ix 30pomeysaTH (coBEpTORE
Gponiues AnifCHIOETECH AKPAS apbxoxamul), aie & auaepobunx
YMOBBX TPHBRMMI PICT rPHOiE REMOMCUINBHIL.

¥ npupoREKK MicUAx icHYBARHEA rppbis pikonn e AGKOIITY-
KOThCA OPOMIAHE OPOAYKTY Ix MuTTEAlAbEOCTL. 38 Bpakom moxms-
HMX DENOBMM TpuEM OfepyoTh MAKCHMYM eHepril Ta YTEOPIOKITE
KAITHHEL PEMOBUHM 38 PAXYHOK DOBHOIO OKHCHEMEA T8 BCHMINALDIL
cyberparis. ¥ nefopaTopusx i npomuciosyx ymoBax mas CHHTEeay
OPTBHINHAX KHCAOT TRKGAM CTBOPIOITE YMOBH, $Ki "Hesoprasisopy-
101" Ix MeraboriaM. Taxumy yMOBAME € HELIMINOK BYTNEBOAHOID
cyBCTPATY T8 BHJIYHEHMS 3 NOMKMEHOD CEPENOBHLIE [IeAKNMX MIKPO-
enemMenTis (3830, MBpradels, migs, MECRIR, Kanii, HEALiR).

HacTropa iHGOPMELIR DPO YTEOPEHHS OPTARIYHIK KBEACT TPH-
Gamu nupegena y poan. 8.

Monouny kucnomy yTBOPIOIOTE NEpPeBAMHD UPEACTABMMKY
nopaixy Mucorales (Rhizopus oryzae, Rhizopus nigricans). Hpore
y rpnbis MONOUNA KHLJIOTA He €AKMMIE DOAYKT, AK ¥ roMOGepMes-
TATMBHUX MOJIOMHOKHCIMX GarTepii. KpiM MOZOYHOI, v HEBETHIHX
RLTBROCTAX YTEOPIQIOTRCH $yMapoBa, OypLuTHECRS, AGAYUHA, Mypa-
WKHA, OUTORS KHCNOTH T8 eTaHoN. 1A MAKCHMRALHOTO BAXOY
MONOYHOI KHCA0TH HeOGXINHE NPHCYTHICTE KHCHEO.

TpegvTasiuxy nopanky Mucorales 3paThi Tax0% 10 YTBODeH-
us hymapesol Kucnomu.

I'nwoxkonoey xuCAOMY CHHTEIVIOTH ACHEPriny T neriiinu.
TnoKoN0Ba KHCAOTE € NPOAYHTOM (DEPMEHTETHRNOID OKHCHEEHS
TII0X03M NOIBKJITHEHOK 2ANKOI00KCUdasdon.

Hfaeneey wucnomy cvuTesyioTs 6arara rpibia. §i yreopen-
HK) COPUAE AYHHE DeaKLIR TOMMBHOI0 CEpeloBHLIE.

IpomMBcIoBUM MPOAYUEHTOM ALMOKNOE Kucaomu € Aspergillus
niger. Ourumansrun pH ana 1 yreopesna € 2,5-3,5. 3a niasniien-
una pH povituae yTBOpOBATHCE MMOKOHOBA, 8 00TiM — LIABNEBA
kueaoTH. Halissiumil Buxia KHCIOTH MOMKHE ONEPMATH B YMOBAX,
ROMM 3a/i30 T8 uMuK OpHCYTHE B NiMITYBANLHMX HOHUEHTPALIAX.
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Imarxonogy Kucaromy YieopiooTs HefaraTo mramis (Aspergil-
lus itaconicus, Aspergillus terreus).

Mexagiam yTHOPeHHS KHea0T ¥ rpubis. B yreopenui pianux
KHOAOT 3 rHoKnal GepyTh YUACTE PEAKUI] UNKIY TPpHEapioHOBMX
rHeaoT (puc. 12.10).

Tmowaza
2 MipysaT
. oy
Anpergillus
piger pH T Anetun-KoA
Moo Aspergillus
Owcanar niger pH 2
Oxtancanernr Tlerpaz. ,"'
5 [ ==-Mnaner yur-Aroritar
§ Iraxoemr
'S { -~ ®yunpar Isomurpat R
£ i ¥ Aspergiilus
& |- —- Cynunsar OKCANCCYRIEBAT terreus pH 2

co, 2-OncormyTapar co,

Puc. 12.10. ¥Te0openng opramisARX KWeaot y cpubin

SA6nyyua (manat), ymMaposa, GyPOITHHOBA (CYKLBBAT), HMOH-
Ha (LMTPAT) KMCJIOTH YTBOPOTLCH Geanocepenueo y ITTH t suainn-
WILeA B cepepoppuie. Ilaanesa xucnoTa (OKCANAT) YTBOPWETLCH
B PESVJIETAT TLAPGAISY OKCANOALETATY ((FEPMEHT DKCAI0aLeMmamiziopo-
aaaa). Nonepemmnioem iTAKOROROT KHCAOTH € YUC-aR0ETAT, Koro gexapbo-
KCHMMIOBAHUA OPUBOZMTE B0 YTEOPEHHS 1TAK0HOBOI KMCROTH.

Hewo npomissl opoidyeTa (v faHoMy pasi opragiypel Kucmo-
TH) ERIANAIOTECA 8 LIMKIY, TO NoBMHHI QYHRILONYBETH AHANEDO-
Tayni peakuii, Akl sabesneyyors ITK oxcanoaneraron. Taxkom peak-
[i€0 € KapDoKCHIIOBAHKA NMipYBATY 3 YTBOPEHHAN OHCANOALIETATY.

12.6.3. ¥reopesns aminoxucnor Gaxvepiamu

¥ 1957 p. anowens C. Kivocita suninue Corynebacterium glutami-
cum i THM CAMKM BLAKPHE HOBY €1I0XY B HPOMMC/IOBOMY B MOPUCTAHE]

126, Hencsrl onncrennp
mn

lTPGlJ.ecm HEMDBHOTO OKACHEeRHA. [Ta Gaxrepin € opoaynesrroM Lrmyra-
MiHoBOT KHCAGTH, KamsBoniaM rmoxoan iige aa CHKOMTYHEM M-
XOM, 8T HEDES LUKTPAT 1 2-0KCOT Ny THPAT Y TROPIOSTEE S TUTy TAMAT. YTHo-
PEHHESA RIYTEMATY SAIEHHTH B\ H2KOTMUERHA 2 OKCOTNMYTADATY, 3V MOB-
FIROF0 BLICYTHICTIO ¥ Garteptit 2oncozaymapamdesidposenaiu, fxmo
B CEPEACBKIIL HEMAE iouin AMOHLIO, BUIINSETRCS 2-preonyTapar. Asa-
(LIEPOTHYHOKD pl_aam.usm. Ara noctaqpe ITK oxcanosteraram, e rapbo-
rewnosarus nipyeary. Wrame Corynebacterium glutamicum Ta
Brevibacterium divaricatum spainssors LonyraMisosy KHCIDTY 30 TPB-
Hix qrisionorigHmux ymos — nimiTy 8 ceperom GoTamy. HD.H‘]’.IEHTPI!‘
uia Gioriay (15 Mxr/n) B cepesosn & BUPILIANLEAM haKTOpoN Lnst
CHHTEBY PAYTAMATY. B8 TAKOl KOMIEHTPAI GIOTURY B KATiHiT Momb-
paui BlABYBAIOTECH CTPYHTYPRI T8 QVHKILIOHALE aMins, TIPOHHKHEIC T
MeMOpPAtH N7 FIYTEMIHOBOL KHCoTH 3BLtbimyerses, aMisorucor
EHALISETHEN 3 KNITHE. ARajtoriuns nis XAPAKTEPHEA 1718 GeAHIX BHTH-
GIOTHKIB 1 UCBEPXHERO-AKTHEHHK PeYOBIIH. Myranri, sl se mawrs
2-0KCOrNYTADATACNLIPOreHASH, HE CEpeloBHLLI 3 JniToM GioTuky cun-
TeaywoTh go 50 r/n ravraMizosol kuenomi.

Mponiu wanexcuTs oo POAMHY TAYTAMIHOBOE BHEROTS 1 YTBO-
PRETHCH B peaynetarti ATd.3anesmgoro BinHOBRIEMER DCTAHABOL.
BuropucTanss npotorpodmmx myrasTie Corynebacterium glutamicum
fae amMory opepxxary Ginsine 25 r/n oponiky. [nA BMpollyBaEEA
TERHX MyTBHTIB BRHOPHCTOBYIOTE CEPSI0BRILA 3 ITLBMITEH WM BMic-
Tom GioTHuy (He D Mur/s, ik IH YTBODERHS FIIyTEMIHOBOT EHMCT0-
TH, 8 1000 MEr/a). ¥ Taxux yMOBEX rAYTEMIHOBA KMCACTH He BRHI-
ASETLCA 3 ¥IJITHH, & NePeTBOPIOCTHCSA RA nponis.

AyxcorpodHi MyTanTH (FiCTHANHOBL, METHOHINOEBI, Meims-
HOBi, jsoneipuHoBl) Gaxrepiit poay Brevibacterium cusrtesyors
fe 20-25 r/n npoairy. ¥ Takmux Mytastis iuribosaxi abo penpeco-
BEHI BKTHBHOCTI K/IOMOBHX (lepMenTis BIAMOBIAKMY IAAXIR, mo
CTEOPIOE HAAJHILOK Y ¥ITITHH] BK ByrieneBss nonepegHMKIE, TAK
1AT®, aKa NiNBMULYE BKTHBHICTS 2AYMAMAMKIHAIY — TEPIIOFD
deprenTa BlccuuTeay npotiny.

Ilna ofepranta IR BMIBOKMCIDT BUKOPHOTOBYIOTECHA 1HIUL
ayscorpodui myrastn Corynebacterium glutamicuim, 8 TRXOM BHAN
posy Brevibacterium. Vax, MyTaRTH, sKi noTREBYIOTE FOMOCERHHY,
€ npopyUueHTaMy aianay. lnwi mymurs Corynebacterium glutamicum,
8 TARON NpencTs BEMKR ponus Enterobacteriaceas, Pseudomonaceae
€ NPOAVLEHTEMH TOMOCEPKHEY, BATIHY, TPHIrTodany, THPOJRHY TA
imugx amiHogmMCIOT,
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12.6.4. Tpancipopmauyin pevoswH
MiKpoopranizMamu

Brcoka coeudiuBICTE 0KHMCHEH b, K1 381 HCHIOKTBCH ONTOBO-
wMenumy GaKkTepiamMy, AOCUTL BMOOKMI BMXLI OpOAYKTIE i BEeInKe
[poMMCAOBE FHAYCHHS TAKWX Oponecis (Hanpurran, snpolEMOTRA
copboan) cupsumEmay 3 30-x pokie XX 1. aXTUBHE BHBUEHHA MiKpO-
GioM0TEMM KATANITHYHHX BAACTMBOCTEH MIXpOOpreMiamis, ix agar-
HOCT, mepepobnATYH BARCTHEL TA CTOPOHHL MUIA HUX DEYOBHHM.

OfinacTs CMETETHSHOTO BHEOPHCTEHE A MIKPOOPTEHLIMIE MOM-
HE YMOBHO OOALIMTH HA ABA HETIpAMMH

1) copuuil GioCKHTES MIKPOOPTAEIGMAME OPOMHC/I0BO BAHLUIH-
pux Gioaoriumo axruaxyx cnoavk (auTubiorukis, PeprerTin, amino-
KMCIOT, BITAMIHIB T8 IH.), AKK 301ACHIOETECH KAITHHAMM 3 KOMIO-
HEHTIB DOMMBHOIO CEDESOBMOA]

2) mikpobionoriugi rpanedopmanii, To610 coiasEe BUKOpHC-
TAHHA oKpeMux xiMivENX i mikpofionorivnkx eranie y Gararocra-
alitHoMy 1iaecOpAMOBAEOMY CMETEd] JIKAPCEKHK NpensapaTtis Ta
IHIEX OPANTHYHO KOPMCHHX MPCIYKTIB,

V uam yae opritEaTo kecndikanio Mikpobiotorivuuy Tpatc-
opMALLH 38 THIOM EMHMKHEHHA 1 BLNINeILIeHHA PYHKLIOEANBHUX
rpyn, OceesHI npopgecn Mixpoblonoriukol Tpanchopmaliil Taxi: sig-
HOB/IEHHA, NeKaPOOKCHIOBAHHSA, Ne3aMINYBAHEA, YTHOPEHHH Iiko-
suaie, rigponis, MmerioBadas, erepugikalis, JeTIAPYBAHHA, KOH-
MEHCAIIN, nMiHYBAHHA, RUETHIIOBAEHA, TANOreHyBaHHA, patemi-
anauin, isonepuaamia ta in. i 6lonoriyyi nepeTsopesHA [0 TOTO
€ crepeocueymdiuaymMn, IALACHIOBATH IX aAATHI AXTMHOMINETH T8
tuiri GaKTepil, a TAKOHE rpHbH.

OcobnMBO BEAMKNX YCHOIXIB BIANOCH NOCHITM LPW BMKODMC-
Tauul Mikpooprexiamia 18 crHTEdy cTepoinin. Ximiuuui cuuTed
HOPTHaOHY 1 riapoxopTraory mae 30 eranis. 3a gonoMorow Mikpo-
opraHiamis opoliec BeayTs v 13 erams. Haidisaskyum eTunonM cuuTe-
3y € BEEICHEA NOPOKCHIEHG] CpyoM B nojiosesns 11 crepoinHore
cxenerta. leil eTan anarui agijicaosaty rpubs (RAizopus), a Tarkone
CcTpenTomMineTs:,

Mpurnsason peakull opueaHanHA Moxe Oy TH yTBOPEHHEA derL-
sueTHAKAPOIHONY — BAMIMBOrO ODPOMIMHOILO NPOOYKTY OAA CHH-
Tesy edieapuny. Bussumocs, o Geszanngeria, gobasnenunit y nmpo-
Lecl OPOgIHHE Y KYAETYDPY ApL#AKIE, ANeTHIETLCH | NepeTBopr-
EThCH HA (heHinayeTMnrapbinom.

12.6. Henoms Swntremn
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TIpyvKnanom keporasoro (PepPMEHTATHEHOIO POJLNEN NeHU Y Ppeio-
BHHH 38 ACTIOMOT 010 MIKPOOpraEIaMIB € BEpObHInTEO 6-aminonesi-
uunesosol kucnorw. Jlenwd Gaxrepii Ta rpuby, axi MicTsi Coeuu-
cbi.qﬂ?. BUNNESH, POJINETUTIOIOTE IPUPOAHL Denium ity 5 YTBOPEHHAN
6-AMIHONERIDIAAHOBOL KHCAOTH, AKa MOMe BHKOPMCTOBYBAETUCE AR
BHXinHA PETOBMHA U1 OTPHMAHNSA HANIBCHETeTHY HIX TeRininis,

12.6.5. Yraopenus sropwsnnx meraboniris

3 BLOKDPHTTHM OEHIUMATHY TH LEIUMX BHTHDIOTHKIE BMHUKIE
HOBB rafysb IpoMHCIosol nikpobionorii. Mikpoopranizmum & npo-
AYNEHTAMY PAAY BTOPHHHMX MeTabomitis.

12.6.5.1. Cunmes onmubiomuxiG

Hle y XIX cr. Gyno Bigomo, mo Mix plaksme Mikpoopragioms-
MI MOMYTS ICHYBATM AK cHMDloTHvHi (B3aemoBMriaxi), tak i axrta-
rosicTiusl BlaHockHM. AKTAaroniom — BageMOmia ABoX opraxiamis,
33 AKO] OOMH NPATHIYYE MMITEAANLEICTE iMworo. TTomrroskonm 1o
3'ACYBAHHA MATEPLANLHOL OCHOBM muTHBic2Y Gyno COOCTEpeMeHHA
A. Mnemidra, axuity 1928 p. suasup, 1o xonodis rpuba Penicillium
notatum npurkivysana picr eraditoxoris. 3 THx nip Byno BHsRTeno
GaraTo peuoBMH 3 ARTHOLOTIHUKOKW axTUBHICTIO. AHTHBIOTHEN — Oe
PeyOBXMEY GL0NOTITHOTD NOXOAIMEHHS, ANATH] HARITL Y HEILKMK Kok-
LENTPALILAX NPUrHivyBaTH picr MikpooprasiaMie. Pospisnsiors peyo-
BHHM, WO NPHTHIYYIOTE pler Mikpooprarismie (GaxrepiocTamnyai,
(ynricTaTHuni), i Taxi, wo ix sbuBaoTs (Gakrepapsi, QyaErinnEi).

Ilpoayuentamy aurubiorseis € rpuBn 3 rpynu acneprinie,
axTuHoMiveTy (eTpenToMineTs), B TaEOK gesixi GaxTepil (auwan).
Husi sigomo nonag 2000 axrubiorykis, ate Tiisxy Gamssko HO 3 mux
BHKOPHCTOBYIOTHCH RK XiMioTepanesTrysi sucobu.

Hre anavennn MawTs apTubioTHry Ann opradianie-npoayies-
1iB? Mo yreopennn aurubiornkis segyrs Gioximivsl wnaxu, sl
HANeXaTh 40 BropuuHoro merafonismy. i wasaxmn ta depmenTn,
axil ix abeaneyyioTh, HE € HeOOXLIHMMY ANA POCTY TA BHIMKHBAHEA
wmitiH, FeneTnunnin anapar, Heobxineinl nns cuureay awrubior-
KiB, y paai ix uenorpibuocTi A oprasismy, cTas Gubanacrom, i opra-
Hiam asinsHMBen 6 Bijt HLOMO B Oponeci eponoLiil. OcKinsKH B Opi-
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poai abepiracTHCA IMILE TE, WO € JoLLTEHKM, noTpifHo GaunTi B 5HTH-
GloTHrax peuoBuHN, AK] 380e3neuyioTe ix NPOAVIIEHTEM CENEKTHERL
OepeBsrH i B OPUPOSHKX YMOBEX ICHYBAHHES (HAOPUKIA, NepeRara
Y KOMRYpeHuil aa opue i Toil caMuil potrosnis cyGeipar).

Hafmamameinni anTHOIOTHEN, BHKOPHCTOBYBAHI B MOGMUMuI,
[Icpiue micie Bee LW DociaaloTs neniyuaine (npoayuesta Penicillium
notatum, Pericillium chrysogenum i genui iAN1 rpubn), 1Wo HETemaTE
Ao rpyny f-nakraMuux auTubiomaria. OnepyioTs TAKOM HAIIBCHHTE-
TIYHL DeRIMTIRK POJLUENIeH HAM NPHPOLHAK NeHILIUERIS 10 G-aMito-
OeHIHIBHOBOI KRCIOTH, 40 HKOL NOTIM XIMINHHUM WIAXOM TRREIHY-
HITE piaHi GOKOBL rpyIM — MeTHUMI G, kepberimnn, aMmiuig, gexp.
Tuumia Ta in. Bararo Gaxrepiit cumreayiors depment nexiyuainauy,
AKMH POBLEEILT0E [}-TaKTamMBe KiNbLE TE LHAKTHEYE NeHil i, Tjo-
T PHA HANIBCHHTETHYHEX MEHIHIIHIE HE DOIKAANAKY THCA MeHIwl-
sazamy. OckinbKy EAMBCHETETHYHI NeHILMAIEYM € cTiitknmn oo ail
KHCIOT, BOMKM MOXYTH BEOLKTHCS B OPieHisy DepopeisHO.

Hegunocnopuny — nponysTs ogHoro 3 esaie rprda Cephalo:
gporium. Leganocnopnu C mee fi-naxrumope xiabue 1 38 CBOCK CTPY k-
TYPOIO CXO#MIE 3 nerimNinamu. Onepycyroms namisenuTeTiouni pedato-
cropai i (nedanoTiy, gedanopuani), KL 38 CBOE0 AI€10 CxoMi He
noxinst neHIgNAiHY.

Cmpenmomiyun 6ys yuepiie Buginesnii 3 kynetyps Strepto-
myces griseus, ane #oro CHETE3VOTh 1 inmi eMan Streptomyces.
¥Yenix BUROPUCTAMES CTRENTOMILMEY 3yMOBIEHM i HOTO Ji€10 HA Paa
KHCAOTOCTIMKHEX | rpaMreraTHanmnx BAKTepiil, HeYyTaHBIX 10 teHi-
wininy. Ipore cTpenToMitnt BUKANKAE ¥ XBOPMX DPisKo BMpaxesi
anepriuui peaxuil. ek anrubioTnr ascTocosyeTheA THKOH § BeTe-
pHHEapil i 1w GopoTets 3 IENBOPIOBEHHAMY DOCTHE.

Xaopomiyemun (xnopanenivos, sepoMiLeTin) Anepine BRAB-
Jennil y kynwrypax Streptomyces venezuelae, ane i10ro MorKKa onep-
KATH 1 CHHTeTHMHMM maaxom. Bis wagseuyaiine crabineunii i gic
ua SinbwicTs rpaMHeraTueunx Gaxrepiit, Y TOMY YNCJ1 Ma Cripoxe-
TH. PHEETCI], 8 TEKOX HE EKTHHOMILETH i BENMKI BipyCH.

Tempayurniny Taxox asARKTL cof00 MeTEGOTITH CTPCNTO-
mineris (Streptomyces aureofaciens). XimiyHo Torpamm iy {(xnap-
TETPALME/IH, CKCHTCTPAMKALY | TeTpankkain) Ganabii mix coboo
i M8ITE B OCEOBI cTPYKTYPYU Hudriaied. BitaHBuROTECA TUMPOKIT
COEKTPOM fiii.

Ho marponidie vanexNTs ARTUOIOTEKK PISHON0 DOXOIKEHHS
4 BILHOCHO BE/MKOK MONCKYAAPHOI MECOI0, AN AKMX X8pEKTep-
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HHM € MEXPOUMKI4HE NAKTOROBe Kinbge (epuTpomiige, kxapbomi-
IMH A, TIKPOMiI#H).

Axmunomiyur Oys Buginenni ¥ 1940 poni. ITe OePLINL 8HTH-
DioTHx, BUSBICEN COPea CTPENTOMILETIE. '

Moninenmudni axmubiomuy (rpaminnnmm S, OOAIMIKCIEE,
GRUMTPBIKE TR M.} XEPARTEPMIYIOTECH BHCOKHM CIODLAHEHHSM no
ILIASMATHYHOI MEMOPIEK. TOMY € O/IMAKORO TORCHEITMN AK LA Opo-,
TaK 1 BYKAPIOT. ¥ KaiHiusik npakTHo we SACTOCOBYHOTHCA. Sapniu
ceoi; anaTHocTi BuGipKoBo TpauCHOpTYRAaTH inMm uepes MemOpaHy
nomnenTiari auTnbioTnry BukopHcTORYI0TH ¥ aocaiaplii pobori sk
ionodops. Bunigomiuuy, Hanpuxasg, nonermye TPAHCHOPTY BERKA
A uepea membpany. Hobapieuns BAMIHOMILNHY N0 KAITHKEG
cycnenail IPHABOAUTE A0 BTPATH KAITHHEMH iouis Kani.

12.6.5.2. Mixomoncunu

Cepen MiKoTOKCHEIB LA BLASHEHT] craxifompuomeorcuky —
KOMILTEXC TOKCMHIR, 110 YTBOROIOTEeH Fpubom Stachybotrys alter
nans, dendpodoXing — TOKCHHE, O CHHTEIYIOTECH rpubom Dendro-
dochium toxicum, CROPOIYIAPIOMOKCURL, WO YTBOPIOIOTECA THH-
Bom Fusarium sporotrichiella. 3a ximiusorw npuponoko craxiborpro-
TOKCHE € CTEPOLAOM, EHNPOXIHORE T8 CnopodVaapioTORCHHI HENe
AT 50 TPHXOTCLEHIB. AaMOKcuHU CHETE3YIOTHCS rpufiamis rpy-
nn Aspergitlus flavus-oryzae. Adnarokcnin e noxinuumMe seriapo-
dypauy (kymapusy).

12.6.5,3. Mikpobni exzononicaxopudu

ITpaxTnuna sesvymicre EIIC aymosnesa ix copomosuicro
B HEBHCOKMY KOHUEHTPALIAX IcTOTHO 3MIHIDBETH PEOIONIHHL XapaK-
TEPUCTHKY BOAHMX CueTen. PianomaniTeicTs dianso-xiMivuix shac-
THBOCTEN MIKpOOMHX DonicaxapHiis 3yMOBIOE (X% BHKODMCTEEHER
8 Hatdroaobyenid, xapuosii, dapvaronoriysii, xiMiuaii npomuc:
NOBOCTAX. CINBCBKOMY rOCOOAERCTEI, METMITMHEI.

Brizxo 3 knacuhinallien sHraiickioro suenoro 1. Casepres-
an Mikpoori EIIC uenexars oo 0'ati rpyin.

MNepwa zpyna MicTHTE NEKCTPAHHM | COOPLAVCHL NOAICAXAPN-
v (nepaEx, MyTaEH), BOHH CKABIRIOTROS 3 MOHOCAXEPHILE O4HDIO
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Tnay, 70670 € roMonosicaxapy garmu. Cstrrea wux EIIC amitcHioeTsca
HE cepeAUBMINAX, 10 MICTATE caxapoay sk cneundivuuil cyferpar,
3a sigcyruocTi Taxero cncumdivHore cvbeTpaTty (KpiM caxapos,
e moxyTs GyTH 1EO00 enopilareHi pyrnesoas) yreopenss EIIC ue
suakpyaeTees. Hpogynesramy EIIC oepwol rpyov € opegcTasmun-
xit ponis Streptococcus i Leuconostoc. Hexempan (o-D-2rioxan)
nposyryersca Gaxrepiamr Leuconostoc mesentervides, Streptococcus
bovis, Streptococeis viridans. leKcTpal BMKOPUCTOBYETLCH SIK 3AMIH-
HME (LTAaMH, & TAKOXK AR BHAALTHYHHX ROCAiA#eHs ¥ ximii ta Bic-
norii. Heapaxaous Ha Te 10 NPOMHCIOBKH BUTTYCK NEKCTPaRY icHyE
3 40-x poxis XX cr., #0re uacTka Ha puHry mMikpoGuux ELIC € sia-
HOCHO HEBHCOKOID.

Ina vreopennn EIC dpyzei zpynu taxow HeobxisHs uasns-
vicTs cuenwndiusore syraeueporo cyberpary, OpoTE CHHTE30BAH]
EINIC e reTepononicaxapuiamu. HUH| BCTAHOBNEHO YTHODEHHA TAKO-
ro EJIC wosTosafie peieH0K OCeBA0MOHATOK.

o mpemuoi zpynu BalemaTh MOMOOOIICAXaPIAM, 110 CHETE-
3YKITLOH HA plaHKMX Byracuessx cyborpatax. Jleski a Hux reMononi-
CAXAPKUSIB CKINAIAIOTECH IHINE 3 BYTNen04iB, HATIpMIA BaKTeDiAiIs-
na penwaoaa abo oynynaw (npoayuert Aurecbasidium pullulans),
ivonl emityloTs aueTuieHi rpyoy (Hanpukaaa, EINC, cuaresosani
nesHuMM BMaamu Agrobacteripm).

Kyponan — [(1—3)-rawxas — chnHTesyeTscs OakTepinmu
Alcaligenes faecalis i Agrobacterium radiobuacter, Ueit nonicaxa-
pun npy garpisansl go 54 C yreopoe rens, sxuil, Ha BiAMiEY 3l
arsposux, 36epiree ceO0 CTPYXRTYPY B LIMPOKOMY NI&IA30HL TeMue-
patyp (Big 18 no 80 C). Kypanis XapaxTepH3yeTsCA HALIBIYait-
HOK CrifkicTIo po kmenoTHO! UBpOOKM. 3aBIAKH MM BIACTMBOC-
THM KYPAJIHH BUKOPHCTOBYIOTE v XaPYOBLI NpOMUCIDBOCTI, 8 TAKOMK
AR OpMTOTYBAHHA Mikpolionorivnux cepesoemi.

Yemaepma zpyna mixpobuux EIC safiuscnenniws. Ii npes-
CTABHMKM ABJIAWOTE cofiow FreTeponoaicaxapuam, AKi CRIBIAITECH
1z CTPYKTYD 3 HOBTOPHBaHUMM Baoxemu. o picl rpynu HATeRNTE
Haifbaem gocninxenni Mikpobauid ETIC — keanwtal, & Takoms npo-
mucnoso kel EIIC — renan 1 eMyniecan.

Ho exnagy kcawmany (npoayuent Xanthomonas campestris
NREL B-14569) Bxogartes samunxy Drmoxosn, D-mancay, D-rmo-
KYDOHOBOL KMENOTH v cHissignowedti 2,8:2,0:2,0. Kpin roro, ENC
MicTHTE GnEstro 4,7 % O-ageTHnsuux rpyn 1 6Aussxo 3 Y% anaMm-
KIB MIPOBHHOIPATHO] KUCAOTH, 38" RAHHMX i3 3aMIUKAMY MIOKO3H

12.6. Henon onmcresim
7

fn?:::':]; ::::H‘;ﬂ;fslg:?:::xu;!;n:msm Jﬂm" Kt{aura.lf Boep-
i pipycoserii HAH ¥xkpainsn cencxuima‘oaaa: ﬁ:: ; 1“1:;51011&‘11
campesitis pv. campestris 8162, grul CHHTE3VE Glom mf L E
Aorisnuit KcaHTany, e iz L
PO:!'IHI‘:!HM KCANTRHY OPWTAMARHE BMCOHA B'SakicTs aa HHIEKAX
KOHIeHTPALIH, AKE SANUILACTECR NOCTIHYIG B LIHPOKOMY SlanasoE]
p?{i HE BATEXHTS BLI TEMORPETYDH T8 HARRHOCT caell v pogunui. Ocros-
HI XAPAKTEDHUCTAKH KCAHTAHY YMOMIMBJIKIOTS F0ro BYKOPHCTAHES
B nat!rrmfﬁ.vﬂnmi_l, B TAKOH ¥ BUMOTORNIeNH] XAPUOBMX TPORYKTiS.
HoBim nosticaxapunaom 3 yHiKaNLHEMS BABCTHBOCTS MG € smaro-
aaw (pospobira lucrrryTy Mikpobioaori i sipyconorii HAH ¥rpaim),
Homnuexcunii nonicaxapyruii OPEMBPAT ETAND/AH, CHHTEI0-
Bauuit WTAMOM GaKTepiis Acinetobacter sp. 128, cxnanaetues 2 Hejrr-
pambHore i asox kueayx ENC, ogun a skux € agursopanin, Hefr
panerni EIIC € Mizoprum komnonenTow. Amnsosasyii i seatsomso.
BAHME TOMICRXADHMAK LIEHTHYA 38 MOSAPHIM crissUmHOLEREANM D ruo-
xoaM, D-manoau, D-renaxroas, L-pamucan, Drawoxyponosol i wpe-
suEOrpaasEol kucnor (3:2:1:1:1:1) i CTPYKTYPOIO HOBTOPIIBAHOL G-
Hutl BYIleBOAHOrG nanora. Piguuiia misk mumy ETIC UOJATEE B TOMY,
o AUgABOBAH I nosicaxspua BMULYE HUPHL Koty (C;Cp)-
Peonoriynl BIACTHEOCTL posusHis ETANONAHY (IUATHICTE [0 eMy.ab-
TYBEEHA, MLABMINEHHA B HaK0CTI B OPMCYTHOCTI OAHG- | ABOBANSHT-
HMX #8TIOHIB, npy 3HMKenni pH, 8 ofmmert uuaprux LR AKOCTe
acyBy, y cxeremi Cu? -rnluMe) BuoHevaIoTEes COisETHOeHH AM v itore
CHIA2 AXHNBOBEHOTO | BEAUMIEOBAHON ROMIOHEHTIE, & T8 MoK Bric-
TOM HPHAX XMCAOT B AUHIBOBAHOMY TOMICAXE DI
Ersnonan € nonicaxapuaom 6arsToyuknioHaissore NPM3HE-
4eHRA 1 MoKe By T BuKopHCTaRNE Y Hadrronobysril, xapuosi, xXimiv-
H1fl NPOMMCNOBOCTAX KK 3AMYILYBAIERNI, Crafluiaysansusii, emyas-
TYBANILHKIL TA cycnenaysanshmi arext. Ha octosi eranoaany pog-
pofinero cnocid 130ALL OpUIHBY OAACTOBMX BOL, KW JHE MOMN-
nMeicTe NP 3actocysanBt 1 v eranonary BMAOBYTH ACHATEORO GO
240 r natyrr Ta amusnrH ii obsoasenns 3 B4 no 15 %. 2 pukopic-
TAHHAM eTAlIOJIERY HK ronoemol craajoscl vacTHHRr pospobaeni
TEXHOJIOT1 BUTOTOBJ/ICHE # KOCMETHHHIX KPEMIB 3A 3RTEUTLEOK HaaBow
“Exon”, TexHiunoro Muiinoro sacoby “BIMC-1". 3asgswy copomo-
HOCTi 8 copOyBATH TA BHBOSHTH 3 OPrasiiMy Coul BEMCKHX MeTaiis,
ETATIONAH MOMKE BXOAHTH J0 PelenTypu XAiGonponyxTis, peKoMen-
ACBEHMX LA NPOQUIAKTHHHON® XApYYBRHHSA.
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Fenan — rereponoiicaxapus, cueTesonsuuil Pseudomonas
elodea ATCC 31461, Bin ckI808€TECH 3 TETPACAXAPUIKRNXY LOBTO-
PEOBAHSX OAMHAL, IO MICTATE SEIMILKY TIOKO3M, PAMHOSH, FHH0-
rypososei kuciaoTH i O-auerkneni rpynu. lenay icuye y BArasgL
TPBOX GOpM — HATHBHIR, HHZEKOALETHABOBAKLH | HMALHOAIETHITLD-
panii ocaiTRenii. Hu3skoaueTHaboBaEMIT refIaH OAeIKYITE HATPI-
pausAn Harusnoro reaany an pH 10. [Miensn oxononsxesun renan
VTHOPHE TREPAi Tenl, CTIAKICTE AKHX AT UTH Big KOHUeHTPRIIL
renaHy i HasBHOCTI B posumnsl coeit. TensH 38 TOProBOK HAIBOW
“Tenspur” BMKOPUCTOBYETECH AK IefleyTEOPHOBANBHUN BrenT gmus
IpHTOTYRaHNS mikpobionoriukmux ceperosMil. ¥ NMOpiBHAKHI 3 ara.
pom “Tensput” mae tasi nepesary: craflasuicTs nig uac Bararo-
Pa30BOrD BRTOKNABYEAHEN; 1MePTHICTE Ao GlIbIIocT] NOGRBOK, AKi
£ KOMOOHeHTAMY DloorivHpX POCTOBUX CepelOBMI; CTIHKICTE A0
epmedTaTHBHOT nerpaaanii; Ginkll BHUCOKa ODPOJOPICTD; HMHIUE TOK-
cuuHiCTs OA0 YYTAMBHMX Mixpoopradiamis. Bucoka TemnepaTtypa
NI8BREHHA MNENAHOBEX refiB 16€ MOKAMBICTE BHKOPHCTORYBATH Lef
EIC y xapyosuX npoAyKTax, ki migagnrecs Tennonii obpobui.

Enmynscar € mikpobumn EINTC, axiil onepgyvioTe ¥ IPOMHCAO-
Bomy macmrTafi 18 OCHOBI HEXAPYOBO1 CMPOBUHH — eTakony. Emyns.
c8H ckaaaaeTEeH 3 N- | O-aumnneopasux aannkis D-ransxTosami-
Hy, D-rneonosn | aMiHoyPOHOBOL KHCI0TH. O-aliNsHE YBOTHHE eMyls-
cany smiuye 5-19 % sampmkinskupuux Kucsaor. Bmicr 6loxs B emyne-
caHl cTaHoBHTE 5— 135 Y., Poaurnam emyaecany npuramMaHsi eMymne
TVBLIBHI BAACTHEOCTI, IO 3YMOBKJI0 HOTO BUKOPHCTAHHS B HadTo-
Bi#l MPOMHCIOBOCT ANA MABMIIEHHA HAQTOBMACOYTKY.

Ilo n'amoi z2pynu Mikpotuux EINC wanexurs bakteplanbui
anerinaT. Lled reTepononicexapra CKIAKRETHLCH 3 MOHOMEPIR ABOX
Tunis: Dmenyponossl i Lryaypouosel kncnor. Ha sigmisy sig EIC
weTBepTol rpynM, B A1sriHAT] HEMEE NOETOpoBaNMK ofuunis. Tlpoay-
LeHTAMM AILTIHATY € Pseudomonas aeruginosa i Azotobacter vinelandii.
BarrepiansHuil AIBrKAT BLAPIAHAETHCA Bij AnsTiHATY 3 MODCREHX
BOAOPOCTEil HAABHICTIO O-aueTHABRNX TPV, OPHEIHAHMX 10 D-Many-
pouosel xueaoTs, MikpoGal aisriaaTy BUKOPHCTOBYHITLCA B XapU0-
Bili MPOMMCIOBOCT] AK 3RMIBHMKY BDAOPOCTEEUX ANLCIHATIE,

12.6.5.4. Texmunu Mikpo6r020 ROXOINEHHR

JlekTrHEN — Le Byrnesonss’ saysanssi Olakm, Axi xapaxkTepH-
SVIOTECH OEBHOK BYCrAEBOAHOK CncumMiduieTo. SIaTHICTE B38EMO-

J2.6. Hencma onucwenie
319

KEpCkKI npenapaTy,
Halibinew supucuming fig-
38 VMACTIC JIEKTHHIB, € Tai:
MY THOIB KNiTew;

FOTIYHEMY DeBKLIAMY, 10 BinbyeaiTece
ACTIOTHHEAWIS ePUTPOLITIR Ta inm
BATEAHBHA AKTHBHICTE;
MITOrEHHE  CTUMYIANis nimorniTia ~;
PErOUNTAPHA BKTHBHICTS;
q)f,-pmcm'a:rmaua AKTHBHICTE | TOKCHuHicTE

HEX HAiTHH.

Ho uepabumoro yacy AMEPETIOM OAe[KBHHA JEKTHHIB Bynn
poCHUHT T&. Txaghg:{ Teapus, [Tpote yanits Cepen HuX icuye fedi-
UHT AEKTHHIE 3 PLAKICHOI0 BYTJICBOAHOI0 CrietyudivgicTio {1ono yvio-
an, YPoHoBux i mgnnnux KHCOT). ClAnosi xucaoris {N-mm-nm.;leﬁ-
paminosa a N-rmkoniaueiipaminosa KHLIIOTH) MOMKED YABITH s
NpoayyET xogneﬂca'm.ii’ N-auerunrmoxogaminy » ipORHHOrPAAKHOW
kuenoroio. Cianosi kucnors we 3YCTPINAKTECA ¥ BLIBHOMY BMCIAgi
2 BXOARTE 00 CHAANY FAIKOOPOTEIHIB, rlikokos oraTis ﬁimlnrim-m::
PLIHH, € CKA8JIOBOK) NOBEDXHI eVKAPIOTHYHIX KIiTHY.

T_exuo.nuris OUEPAHHA NO3EKNITHHRHMX tlanocnenmbivupx
ﬁan-mp{anbunx nexTrHIB (B0-1i poxu XX €1.) € poapobxowe Theru-
TYTY Mmpuﬁinnorﬁ 1 sipyconorit HAH Vrpaiuu. Tponynenramis
TAKHX YHIKAAENIX EKTHHIR £ OPCACTAB K pony Genmn (Bacillus
subtilis). Cnip aaaweunry, mo cepen canpopituux Barxrepiit anar-
HICTE G CUMTEdY ACKTHELS GyNa Bissneus BOEpiue,

. Cia.nocl_':mmbiwi GanunspHi nesTEEE 38 xiMighon OPHPOATIO
€ NIKOUpOTEIHAMY, KT MicTATs 1o 10 % Byraesonis. Bom e reTepo-
TEHHHMY 38 MOIERYITREDHOE MBEOKO; Y CRITAI OMITLIEMHX JIERTHHI D Bhsn-
Jier] KOMIOHOHTH 3 MOJEKYTAPHOI Macceo aiz 10 000 po 70000, Monexy-
JHPHA MACH HEOUMIIIERNX MeKTHHIB He nepestye 15 000-19 000.

Burrepiansui nextnnn moxyTs GyTi BHYTDIEEOKNITHHE-
MM, BCOLIHOBAHUMHY 3 TIOBEPXHEI0 KAITHHE | HO3AKAITHHEHMMI. Haix-
Ginsuiyst inrepee anf 6ioTeXHORON BMKAHKAIOTE ooaas T
JIERTHHY, Sk MICTATECSH B KyAnTypantuiii piansi, oCKiasxy sumi-
JIeEHA TEKUX NEETHHIE € TPOCTLLHM, HY KaiTheENx. BaicT qox-
THHLB B XVALTY DENIBHIE pLIMK € HeBucokim i, AK npanuio, ke nepe-
Brinye 100 mr/a.

LWIOAD evKapioTHY-

" Mimozentia axmunHicnis — CTHMYARILA POCTY TH JLISHAR M TN,
JliMpogumu — Caniti RATHIM R0 HO00 OpraRIaMY, 33071 pogniaansats plasd
BHTHRENN | A2IACHIONDTH BLANOAMNE | My HOSTOrIYL pen i,
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12.6.5.5. lNoBepxreBo-armube pevoburu
sikpobrozo noxodacetns

TMoeepxaeso-axTreni pevosuny ([LAP} — ue cnonyku, siui
3/8THI SHIKYBATH MOBEPXHEBNI HETAT HA MEZK] poanoniay dea. Taxi
PENOBMHY, SABAAKH CMJIBM MiMMOJEKYNADPHOI BraeMoail, Moy
KoumesTpysatvcs (agcopbyBaTica) Ha mMemi posnominy ¢aa, aen-
KYIOUM BEJIMYMHK DOBEPXHesoro Harary. IAP noginswTecs Ha
MORENYRAPHOPOIYUHME, RKL YTEOPIOIOTE ICTHHHL DOSYHHM, TA KOIOIE-
Hi (Miyenapro-possunni). Ocnopul xapaxkrTepreTory [TAP Taki:

1) kpuTHYBEa KosLEaTPALIA migenoyTeOperEs (KKEM). KEM
BU3HBYBCTECA AK KouueHTpanisa ITAP, as sikcl s fioro posunsi yreo-
PO TECA Minens, mo nepefyBatTe y PIBHOBAAL 3 MOUJEKVIEMN ui
igHamn, Ha opakrrmal KKM BuaHaus€rsCs K MEKCHMANEHA KOH-
neHTpalis icTuaso pesunanoro TTAP, sxa mome 6yTH OTpuMaua
B JAHKX YMOBBX;

2) Benm4MES rinpodhinsro-ninodiasroro 6anancy (CIB). TNB
BHAHAYAETLCA 38 20-0ANLHOW WUKAICK i NOKAIYE CHiRBLIHOIDAKES
TiapodiaeHol T8 rigpofobuol yacTHE y Monekynl ITAP. HYum sume
seauerss NJIB, TM rigpodiisHituo € cooayxa.

TIAP mikpobHOro N0XCIMEeH HA HEaUBAKTECH Oio-ITA P, fio-
cyppaxmanmaru. Pospobnamnix oouanuy 70-x porax XX er.,
10670, 5K | MIKDOBHI JEKTHHK, BOHM € RLAHOCHO HOBKUM MNpooyKTOM
Biorexnonorii. CyGerparamu Ans cunTeay AP € nepopasHo 8yrie-
BOAHI (H-BIKAHK) — HEPOSYMHE]L y BOAL CrionyxY, 1 y 38" A3KY 3 HHM
cunTes [TAP MiKpooprasiaMamy MOMHA POICISAATH K JKHTTERD
BAMUIMBY (IVHKILIK, B CAME — EMYILIYBAHHA BAMKOAOCTYIRAX Cy6-
CTPATIE i nepeBefeHns ¥ (DOPMY, NOCTYNEY [T S8CBOCHHA. B TAKOI
TOYKY 30Dy BIO-TTAP MOMHE DOATARNETH 8K nepauxai meraboniTy,
IpoTe, kpim Byrnesoaxis, ax cyberpaTy pan cuaTeay [LAP Moy Ts
GyTH BMHOPHCTAHE | BOOOPDIYMHHL CoonVRK (rmoxosa, eTaHoI).
¥ takux punankax yteopesss ITAP we € mwurteno HeobxinHow
(DYHKLUIE, | IX Mo Ha POIrnsnaT 8K Bropunni metabonite.

Bio-ITAP € MitensipEO-POIUMHEUMHE CHOAVKEMHM, TOBTO CHAD-
nasoTecA 3 rigpodobuoi Ta rigpohinenol uactun. [LAP ma ocaosi
suauesns KEM moxus nogiamry Ha cpa rpyom:

1) ITAP, gan axux KKM nepesuiye 7 r/n. Taxum TIAP ne mps-
THMAHHL MUAH] BAIGCTHBOCTI;

2} Tunosi muitnl aacobu, emyneraTopy. Busyenua KKM cra-
HoBuTe 0,2-7,0 v/n;

3) I1AP, cnafkopoaumssi v noni i nolipe posusssi y syraceon-
EeBuX cepepornilax. KKM ge nepenvinye 0,2 r/y.

Caijl 388HAYNTH, IO INCTHUABORANA BOAR MAE NOBEPXHCEMI
uatsr 79 mH/m. Edexrunni Gio-[IAP BHIKVIOTE 0@ 3HAYCHHA N0
29-382 mH /M, MEIOYM DKM UBOMY HUanki sHAveHER EKEM.

38 xiMiMHO0 Opupoaok 6io-ITAP noninsorsca HAN'ATL rPyn
(knacudikanis HimensKoro mvenoro @, Barueps, aeuil € nposig-
HUM COELIANICTOM ¥ FANyai GiorexHoorii MikpoBeums IIAPY; 1) rnixo-
ninmiau; 2) ninonenTtuan (ninonporeiuu); 3) JIOONOMCaXapuan;
4) :upHL KUCAOTY TA IX NOX1IEi; 5) doothoninimu.

Mpoayueutamu AP MoxyTs GyTi Baxrepil, apisx, rputuy
Ta Mikposogopocti. Halslnomitnumu 3 mixpoBenax AP e rrikorinign
{mpoaynesTamy e aprpobaxrepil, neepnomonams cunresyiors ITAP, sxul
uasvBecTECA ' pavAosinis P-1", apbsssd poais Candida ta Torulopsiz).
Cepen inonpoTeiHis HARGLIL BiOMIMY € Baryapei TTAP — eypdax-
THH, IXEMIZUH, CePel JINonoMCAXAPMIIa — eMyIbcan.

Sa knacuixaniero ispalimnesrore euenoro E. Posenbepra (1999 p.)
biocyphAKTEHTH HDOALIHIOTECA HA HHIBKO- T8 BUCOKOMONIER YIHPHL.
JI0 EM3LKOMONIEKYIADHEMX HANEXATE TAlkomoiay (Tperanosomiai-
., codopoaiiing, paMEOINLIH) Ta ninorenTeaE (cy phaxTiy, Doal
mixcue, rpaminuaus S). Brcokomonekynspai Giocypdaxranty —
e noaicaxapuau, 6inwxy, Ainononicaxapuau, hinomporeius abo
KOMILIEKCH UAX cnonyk. Husskomonexynapui TTAP sgazsi sumncy-
BATH OCBEPNHEBUH HATAD HA MEXI PO3noALIy 183, & BHCOKOMONEKY-
napH € edexTHaEMMY CTabl i3aTopaM: eMyI kel Ty “Maco y Bomi”,
roBTo BOMM € EMYHNEIBTOPAMH.

KouTponssi Janurauum 0o posainy 12

|, Tpw awpotysanyi MiKpoopragiomia B8 axux cyfcTparax € neodxiannn
QYHRLIOHYBSHHA TAIOKCHABTHOMD Lky | yosy?

2. Tlpn enpolyYBEHn] MiKpoOpradiaMis va RrAx cyboerpiTix € Heolxlonum
GyHKILORYRRMIA Peeraill rmokoneoreneay i womy?

4. Axi waouoni HepMERTH MOXKER DHINBIWTH NLA UBC aypoulyssaur Gaxre-
pift ua C,.cybetpaTax?

4. HazsiTe ocofinnnocti metaloniamy OHCANETY L ITIOHCHIETY ¥ MiKpoopra-
HION .

5. Axi KmoTos hepMEHTH MONHE BHIABTATH N UBC ENDOUyBaNA GaKTe-
pift uia C-cyficTparax? )

6. Ho aud rpyow nogumorses metnaortpodul Ganrepil?

7. OxapskTepnayfiTe ocofumBOCTI KONCTPYKTHEHOTO NeTAGOMaMy MeTHI0-

Tpodin.
21 4-292
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8, fx y1BoPIO0TECA BLIROBIOEANLI] EXKBIBLNENTH ¥ ApoLecl ERPOWLYERH-
uA Ganrepil na MereRi?

9, HaasiTh NpUALHICSE]L SIIMIHHOCT] MIH MeTATONIIMOM MIOHOIM T MEeTE-
Goniavon SUeTETY ¥ BepODHMX reTepoTpopia.

10. fix pinGysscrecn xaTABOMIM H-ANKAHLE ] 2EHPHEX HHCAOT ¥ MIKPOOpPTa-
wanin?

11. OxapaxTepusyite pesRLil keraboniamy aMilORHETDT.

12, fssinfyBacThCA POSIUSILIEHHR ARDMITIHEX CIOAYE Y MIKPoOprakizmiaf

18, fixl DpaUech HATEMKETY 0 HENOBHUK ORHCHeHLT

14, OxsparTeprayiTe NPAKTHYHOC WIHHI FTOPMAE] MCTRBOITH MIKDOOPTHiaMiE.

L5, Flxe Glonoriane IHaYeHTIR MDE ATETHICTL 40 CHITERY RRTHEIOTHKIB Y MiXpo:
apramiauis?

16. He #Ei rpyny DOILARWTLECR MiRpolil ¢K30m0IicExapEIn?

17, Hxe npaxTHYHE SHEREHHR MEXTE NERTHEA MIRPODHOTO NOXOAHEHHER TR
BioeyabakTaHTHT

13. BIOCUHTETHUYHI NPOLECH
Y MIKPOOPTAHI3MIB

¥ nmpoueci pocTy MIKPOOPradismie Ha rnwxoal B aepobrnx
ymoeax fimuasko 50 % rOKEaN GKVCHIOETBCH N0 CO, s opepxan-
w1 eneprii. Pemra 50 % rioxoas NepeTHOPROETECH HA KIITHEHKI
murepian. Came He ui MepeTBoped s 1 BnTpauacThen OLTRINA YEOTH-
ra ATO, yTEOPEHOro ML YaC OKHCHeHHA cybeTpaTy.

Pozrisgemo 0lOCHETE? HUIBKOMONEKYIAPEKX CHONVE (MOHD-
Mepin) — BMIHOKWCIOT, HYKAEOTHAIE, BYTIHEBOMIB i MUPHUX KO-
noT, Akl € GyaiseasHumn Gnoxemn ng cusTesy ooJimepin (blokis,
NONCAXAPUAIE, BYKAEIHOBMK HUCNOT, MUijis), 8 TEKOM OCHOBHI
pearii, mo slabysanTecH 3 BrTpaTamMy ATE.

13.1. MOTPEBH B AT® ANA YTBOPEHHA
BAKTEPIANIBHUX KNITHH 3 MIOKO3W

IMoussn 95 Y% wIiTHHHOCD MaTepiany MiKDOOpPraHiomis cKna-
asETReH 3 Makpomonexysl. Ha uscrxy Ginkis opynanae opulinsako
52 %, syirmeiHosux guenor — 19 % macy cyxol pedoBrHE. Bastae-
K0 3 Y% DTAHOBANTE HUZLKOMONEKYIAPH] OPrasivui CHony s T8 comni.

BumicT maxpomoexy ¥ GaKTepisabiny aiTHnax

Maxpomoneryiu Kinvnicms,
2/100 2 cyxux reiimun

Biass 524
MNonicaxapumy 16.8
Jhniaw 9.4
PHE 15,7
JHE 3.2

Praom 7,3

3 uEBegeHuUX HMIXKYE ARHHX Op0 BHTPATH eHepril 5 yTEOPCH-
H7 faxTepla’LHIX KNITHH 3 TIIOK03N {oorpeba B AT® naa cuuresy

21%4.202
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MAKPOMOAEKY N, 3 AKMX CKALLABETLCA KAITHNHE) BHAHO, WO OCHOBHA
kinekicTs ATQ, oRepIAHOTO B AMXLNBHOMY JHHIIONY, BUTPAYSETHCA
HA NoAIMepHIaUiI0 aMIHOKMCNOT. SHAYNA KLIBKICTE eHeprii noTpifina
ANA YTBOPeRHA HYKJIeoanamonodocharis, a Takox Ha sabeaneyes-
HFA TPAHCIOPTEHX OPOLECB.

Tlorpetn 8 AT® 13 yTROPERAn OAKTEPIANRHEX KHTHE I3 FTHONOIH

Kiawwicme ATE, nompifinuz
BAR CUNMEIY MAKPOMORERYR,

Moxemynu AKi micmAmncA a 12 cyziz
KAIMUK, MO
Tlomecaxapwnn 2.1
Blayw:
Casoxoaa -+ AMinokrca0TH 1.4
MNoaiMepraniin eNivoKweno 19,1
Jlinimu ¢.1
PHK:
I'moroas - Hyknecsnsmonodocdar 3.5
TToaimepunanitin 0,6
JHK:
Faoxcan = [Jeaowcnn yraecougmoiodocdarn 0.9
Tlommep naauin 0.2
AT®, peobxiamn A48 THANETOPTHHE NPolPcis 5.2
AT, neolizinnn ana obopory PHE 1.4
Jarasena nompeto & ATS 34.8

13.2. BIOCHHTE3 AMIHOKHCNOT

Binsuwicts Mikpoopraniamie 3neTHi crAaTeayeaTi de novoe Bei
20 aMiROKHCIOT, 3 AKKX CKABABOTRCH Ginkn. Byrneuesi ckenersu
aMinoknenot GynyloTeen 8 npoMimEMx npoaykTin ofiMiHy, uMiHO-
FPYNH BEOANTECA NPAMUM amiNyeannias 860 mpancasinysanam,
Ilepepesenns HeOpraBivHOroO A30TY ¥ OPradivHi COONYKM 3ABMGAN
slabysacTeca vepes amiox. Hitpatu, HiTpuTs, MONCKYIRPHIT 830T
(2xkepena A30TY B NOMHBHUX COePLROBHINAX ) NONCPeANEO B AHOBS 0
WTLCA A0 BMIARY (RCHMINRUIHEA BiTPATPENYKUIA) | TLILKRK nicnA
LLOTO BRIMYAIOTLCA 10 cKI8AY opradivemx cnoayk (puc. 13.1, a, 8, 6).

Jlne Bebarato BMIHOKMCIOT YTBOPKIOTLCA B PE3V/IETATI RPR-
MOZ0 AMINYSAHHA BLILHIMM IOHEM Y AMOHI0, ¥ nopsusrii acamuALl
amiaxy bepyTs yuBCTE L-2aymasmamdezidpozenada Ta L-asanindezidpo-
enasd, Kl UACHIOIOTE BUTHORIIOBAILHE BMIHYBAHHE 2-0KCOMHCAOT
(uipysaTy Ta 2-oxcorayrapary) (pue. 13.1, d, ¢). AT® y usomy npoueci

Axinokxcaore

$
Taymaxin >, Il’munl
TayTassr szm+aﬂ]_
—&Anmn

2 Oxcornyrspar + 2{H]

T N | Amracs

Nigyser + 2{H]

Pue. 131, Haitsamamsiwi uasxs acuminali ssomye

JOMI AMOHIO, L0 MICTATLCA ¥ COMMEHOMY Copeaosrill, OeanocepEling
noranuEoTea waiTruamy (o). Loy srrpaty nla uae scumiasifinc: miTper-
penysnii (0), & monexynupiud ador ma 9sc dixcaull saory (&) miamoxmo-
JoTLOR 40 loMis aNoNiw. B opramiun cnoayrs sMoliRnR B30T nepeTRopo-
eThon BB0 38 yuscto ATD yraopeinan raymaminy, abo Ora swtpar AT
ApAMIN DLTHOIA O BAI MM OMIBYBIDAN 2-0KCOTIyTAPETY YW MpyaaTy

yumcti Me Gepe. VTHOPOHES FIYTAMIMY 3 [IYTAMATY KATATISYETHOA
zaymasircurmemason i norpebye surpar AT® (purs. 13.1, #). 3a aono-
MOPOKO 2AYMAHGMCUNMOsU BMIHOTRY O FAYTAMIHY MOXE Gy Depe-
HECOHA Ha 2-OKCOFAYTBPAT 3 YTBOpeHERM rayTaMaty (puc. 130, ).

Pelrra aMiHOKHECAOT OTPHMYE CBOK) AMIBOIPYOY Bla TEPBHH-
HHX AMINOKHCIOT ¥ peayasTaTi mpuuuuinymu.ani.mux amigo-
KNCAOT ¥ LHTONIA3MIE KINbKICHO MePeBarae FAYTANIHOBA KHCIOTH
(Hinblue NOJOBMHYK BCLOPO “nyany” BMinOKHCAOT).

Bei neobxigui aas cunteay Ginxie 20 amisOkMCAOT YTBOPIO-
OTBOR 3 nesHHX Meraboainpmx nouepeanHKis (puc, 13.2).

[onepeanusn GlocuuTesy asilioRncaoT

MNMonepednun Aminoxucaoma

ltipv:; Acanin, nasin, sefiusme

Oxcanosiieras AcnapTar, scnnparin. setionin.
iaxn, Tpeonin, isonefinRe

2.OrcorayTAPAT Dyranenr, rayvasin, -rnum. nposis

BDocorainepat Cepmi, raiunmn, tweereln

Qoodoenomipyninr, epwrposs-4-goodar Qreriiansnitiar, TRPOIMN, TPMITOPAN
5 ucaputicans-1-nipogocdar + AT®  TicTrm

1§ BIIHO 3 HABCAEHHX AEHMX, CYOCTPATRMMN 217 cun':;wam:o-
KHCJIOT € ACKLILKA CHOAyKR — OIPYBAT, OKCANCALETAT, -oicaray
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ATD
Pocipoprbonn- - 1
Otuin — nipodocgar Pleranm
L - &M"‘L { —= Domneranin
Tipoaus
— Tpunrodas
lbncm*-ﬁ ¥ | » Ceptitt — Tninsm 2
Wl;smwm —J Hucrein
Mipyzar = Ananin
l - Basin
= Jleitunn

Anerun-KoA —————
—I—rd—ﬁ Jinun 3
Orcanoanemr = Actnprar —a= Acnaparia
t: Meriouiu
Tpeouis —s [aonefnmn

2-Owcornympar —

» Inyrassy —a Tuyrasin 9

Nponia Aprinin

= Jlianm

Puc. 132 Nianxu Glocimresy nmisosscaoT:

PORMIH IMIROKHENOT: T — apoMETHYRNX aMminoKcaoT | ricTiny; 2 — olpy-
satne: 3 — acnapraris; § — rayrameras, Do BioouEreay aiawny: A — gipsino-

siMenitosif; 5 — aMinononisoani

Tapar, 3-tocdorainepar, Qrocoerannipysar, epirposo-4-tochar
i S-roctpopuboasi-nipodotdar. Oxcanoauerar Aense cobow Blanpas-
HY TOYKY AR CHHTeaY LUECTH AMIHORHENOT, 2-0KCOrAYTAPAT € None-
PEAHMKOM CHHTE3Y HOTHPLUX, A NIPYBAT — TPEOX AMIHOKMCIOT.
Ha puc. 13.2 nokeaaso gea moncaissi wasnxsm CHHTEIY Niavuy: 4 —
miamigonimeaisosuii | B — amivoanunisosui,

113, Bioomaey wpreaegs 327

MixposonopocTi, rpube, apisaxi agificiiolors ciTes niauEy
uepes aMinoaMizORY, GakTepli — uepes giaminominenisosy KHCAOTY.

ANBHIH TA FCOAPTAT CHHTEIYIOTHCR 3 HMIPYBATY T8 OKCANOALETATY
TpascEMINYBAHKEAM 3 BHROPHCTAKKAM CAYTAMATY AX A0HOPA aMiHOrpy-
1. ACOBPATiH yTBOMOCTLCA B PeaKLLll, AHANOrivaif peakmil, mo waTe-
NUBYETLCR ZnymasiKcunmenason, BLisowhe s acnapraTy Aac MANis-
ANbAeri] BCNAPArIHOBOI KMCAOTH — NONPPEIRHK N3Ny, TPeoHiNy T8
meTioHiNY. JlesaminyBRHAR TPeoKiny NPHBOMITS N0 YTEOPEMER 2-0KED-
ByTipaTY, AR B PeSYALTAT NOTLACsHOT Al vorsprox (epMerTis nepe-
TBOPIOETRCH Ha isoneitun. Tlin giew soTnpeox depmenTia mipysaT nepe-
TBOPIOETLCH HE BALH; OPOMIZKHMR DOIYKT CHETESY BATIHY CAVKMTS
OOTEPENIHMKOM B YTBOpeH#] nestitniy. Cepur, rmmgmy 1 mucTely crmTe
ayioTeCa 3 3-(hocthorninepsTy, A NPOJIN T8 APIIMIH — 3 PAYTAMETY.

Craanniiinm € CHHTES BPOMATHYHKX AMiHoRuCNOT (puc. 15.3).
Epurpoao-4-thocthat i pocthoeronin pyBaAT KORIEHCYKITHOA 3 YTBOPEH-
ugm C.coonyxe, Aaika ninecTeca nukaiaanil. 3araasiun opomin-
HIM TPOAYRTOM CHHTEIY APOMATHUHNX AMIHOKHCAOT € XOpuIsam.
V uiirrountl BlocHETErMuHN WWARX POITAIyRYETHCA Ha gra: 1) yreo-
PeRHA TPUIOTORGAKY Yepea apuTpasinaT; 2) YTBOPeHHA THPOIHHY TH
euwinanauiny wepes opedenat (puc. 13.3).

Epurposo-4-ocar + OET — Ceoonyrs

HurAtsayia

§-Jleriaponingy —= [[uxiser — Xopmnar

Tpegennr Axtpasiiar

i !
l"l'llpu:m‘lil ‘@uﬂnul.lill [W|

Puc. 13.3. Biockimes apoMETHUNNE AMIIOKRCIOT

13.3. BIOCHHTE3 HYKNEOTHAIB

TonepeasHKAMIt MIPHMLTKHOBKX HYKAROTHIIS € rapbamoin-
thocthat TA acnapraT (puc. 13.4). KoraeHCALIA LAX cOOAYK IGE xapba-
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mMoLnacnapraT, AKHN MATAETHCH UMKTaaNil i NepeTROPETLCH Ha
4,5-purigpoopoTat. HerinpyBasus Uiel cooayky OPUMBOANTE O YTHO-
POHHA OPOTATY — HePIIOro NPOMIXMHOTO OPOAYVKTY, AKMI MicTuTs
nipuminusobe Kineue. Puboao-5-gocdiaT, yreopensi y nenToaodoc-
haTHOMY UKL, BKTHBYETECSH DEPeTROPEEHAM HE §-hocdopubosun-
I-nipopocpam. Peaxuin S-thochoprboann-1-mipogocdaTty a opota-
TOM pa€ OPOTHAMHEMOKOMOCHAT, AKMA nan pexkaploxcumoeTnen
B ypudunmonopocgan.

Cuures nypunegux Kyxneomudie npoXoauTs CRASANILIMM
wanxom (puc, 13.5). ¥V peaynerari MeTabonivECro masxy, Ak
noyuHaeTLes a b-thochopubosnn-1-nipodocdaTy yTBOpIOETECH iMiga-
A0NbEMK HYEJAe0THH. TPH ATOMM DiDHMLAMEOBOTO KLALLLH, Heobxinm
JUIA YTBOPEHHA OVPHHOBOFO KLIbu# 3 iMI830/ILHOID HYKIEOTHAY,
HanxonsTs ia HikapboxaTy, acnapTaTy Ta dhopmitrerpariipodonienoi
KHMCTOTH. S3AMMKAHEA KLUMBILA [8€ 1HDAMHMOHOGOC(AT (my PrHORMIT
uyrneoran, IM®). Texinbka AOASTKOBUX peakiili NPUBOOATE Bifg
IM® zo AMD afio go TMQ, | sapewTi yreoprowTses AT ta T,

Acnaprat + Kaplawmoingocdar = Haj i PTET
yuraizayle

4.5 Hurigpoopotar

Apocq Oporar
Pmm-f = (mpunigenons ocaoea)
TenToachocpaTnni OUporrnunamosogochaT
LHKS (OMI)
(nlpuninwsosER EyeoTl)
YMD
Yoo

¢
[ o]

Pur. 134 Cxema GiocwaTesy NipeMLIMMOSNR HyRIEOTHIIE

13,4, BHIEMHIES Soipr mmcacn i

Terroaodoeharuni muax

Puboso-S-gocgier

Lo

5-Pochopuboznn-1-mipodochar
1
1
\]
Iniaesomsaui ByTeoTn
HCo, H @opMLTreTparitpodoniesa
" o RECNOT
1
i §
TacanemonogocheT (IMO)
(oypemomait sywneor

AiD - h"ﬁw
{ /

AllD e

|

FPuc. 13.5. Cxema Slocuuresy nypuuMoBNx HyKIsOTHIIE

BinHosicuua pulioHyKIeoTHAIE 10 NEa0KeH pHBOHVENEOTH LR
sinbyBaeTscs ma pisei gudocdarie. BilHOBMOBATEENM areHTONM
¥ niit peexuii € QuraBonpoTeiATIOpenCKCHH; MOre BLAMOHENCHS (hop-
MA PereHepYETLCH 38 paxysox HAJTMH,

13.4. BIOCHHTE3 XMHPHHMX KHCNOT

BLIBIIICTS 3HPHUX KHCAOT, AKI BXOAKTE 00 cRAany Gaxrepi-
anLHUX gimais, MicTATs 16 8o 18 atomip yrnewio. 111 kucnory
€ afo wactenymy, afo muwTs oaue wk Ginwmte monsifiuex ae’as-
Kin, lNonepeausxeM MupHUX KneaoT € auernn-KoA. ITpore noaos-
MMeHHA NEHUIOA Yy f8HOMY pasi He Bin6yBaeTsCA 38 PAXYHOK KOH-
ACHCALID ABOX MoNieky aneTin-KoA 3 #aCTVIHOK NORATBIIO KO-
nescauier yreopenoi C,-cnonyx 3 aueran-KoA. ¥ Glocnaresl smup-
HBX KNCNOT € Bl NpMHUKECE] Bl amiHHOCTI
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1. KoA-noxigel He € cyBeTpaTamy (JepMenTis, 1o 6epyTs yuscts
Y CHRTE HUDHIX KUCI0T. SAMICTE HUX BIKOPHCTOBYETHOR QYL ANEpe-
nocnuil Gizok (AJ1B), Axnit MICTUTE R¥ TDOCTETHYHY TPYTIY 4 -thocdo-
NaHTETelH, 10670 € cxomum us KohepmesT A. [Tepma pearuin y cuu-
Te3l KHPHMX KUCTOT — e yTRopeH s aueTnn-ATIB:

Auverun-KoA + AITB «» Anerun-AllB + KoA.

2. Angriu- ATTB hyHiLIOHYE V CHETEIL HUPHEX KMCAOT HE agTpas-
K&, 8 C,-hparmenTs 0pMETHYIOTHCA 10 WET 3RTPABKY ¥ HOPMI MBIOHLI-
KoA. Manosin-KoA curesyetien a aueman-KoA y isa erann,

Ilnz nopoeenns auun-ATTB sa gsa aTomu BYreLpo Heofixig.
HoyoTHpH (epmerTy. CnouaTky auerun-AllB pearye 3 munouin-ATTB
3 yTHOPERHRM aueroaueTua-ATlB, Axnil NoTiM BiIHOBTOCTLCS 10
[-rigporcuyTrprn-ATIB. BimmeriesHa BOgu nae kporouln-AllB,
4 HBCTYIHE BLAHOBJIEHUSA (IPMBOINTE A0 yTHODeHEA Oytupnn-AllB:

1) Auerru-ATTB + Manouin-ATlB «» AueToanetna-AlTB + CO, + AlIB
(Fwemoayun AIT, B-cunmemaasa);

2) AueroaneTi-ATTB + HATIDH «» B-rigpoxeutymupin-ATIE + FIATIGD
(3-emoayun-AITE pedyrxmasa);

3) p-rinporcubyTupni-AIlB <> Kpotouin-ATlE + H O
(freidporcuayun ATIB-dezipamaan); )
4) Kporouin-AIlB + HAIIOH  Bytupun-ATlB + HAJIMD
(enoin-AllB-pedyxmasa).

TOUKOK POSTANYIMEHES CHHTEIY HECHUCHMX | HEHACHYEHMX
SEHPHMX KMCTOT € B-rigpokeuaexanoin-ATTB.

OcuoBrpMy cyBerparamn gas yTeOpeHHS goeramudnux xuc-
nom € 3-docdorninepun ta aunn-ATlE. 3-Docporninepns yraopro-
E€THCH 3 QIORCUBLETORGOCHATY — [HpOMINIHOTG OPOAYKTY FaiKodiay.
DochaTiaHl KUCADTH YTBOPICIOTLCH & PeaYALTATI NEPeHECeH M ALLMILE-
Horo sanuky sig auwa-ATlB na 3-dochorniuepns. Binnia wacTr-
Ha (poediaTUIHEX KuenoT (Yepes cTeain YTBOPEHHA CKIBAHMX ebipls
i3 COMPTAMY) BHKOPHCTUBYETECH A5 cuHTEAY hochomniais.

13.5. YTBOPEHHSA BYTNEBOAIB —
KOMMOHEHTIB KNITHHHOI CTIHKHK

FAxmp cyGerpaTom cayKHUTE TIOKDYA, TO NPOAVKTAMY 11 KaTa-
Gomamy e raroxesn-6-hochar, Qipyicroso-6-hocaT, OpyxET030-1,6-gudoc-

13.5. ¥rnopern syrnesoms — ko EITHMEOL CTm i

(a7, y nenTosotocdaTHoMY HHK VTBOpMOKTLCS pubynoso-5-hocdar,
reutyneao-S-doehar, puboso-5-thochar. ¥ pani HesyrnesoAHUX cyh-
CTRETLE TEK1 BYINeBOaY, HK rnKo3o-G-thocdar, thpykrcao-6-dhocthar,
dipyxroac-1,6-gudioedier, cuuTeayIoTEC B perMILigR TIOKOHEOTBHESY,
BsaeMonepeTBopenHa MOHoCAXapHIIE Bi nfyBacTLe uepe3 HyKJIe09m-
asdrocthateaxapiny (MANpyKaan, Yepes Y@ noximi).

Sk npurnas posrasuemo Giocuures OKPEMUX KOMOOHEHTIR
KAITHEHOL CTIEKY Y rpeMHeraTuBHux Gaxrepiii E, coli,

Onuum 3 NonepenHuKis TiNonomcaxapuay Knirusuol criskn
E. coli € ¥ idr2ananmosa, axa yreopioetses o raoxoso-6-toethary:

[noxoz0-6-octer — Inroxoao-1-boadiat;
Tnsoxozo-1-docpar + YTO - YOP-rnzonoza + Od:
YIOWD-rawrosa — YI®-raaarmoas,

Ipyrum nonepeHNHOM NiNONOHCAXAPRIAY KALTHHHEOT CTiEY
€ 26KCO3EMINY, 110 YTHOPIOKTEER 3 (hpykToa0-6-Grocthary. DpyKToso-
B-hochaT nepeTROPIOETECH Ha riokccamis-6-GocdET a8 paxyhox
FAYTAMIHY HE OHOPS BMIHOrpYII:

DpyrTeao-6-thocdar + Cayramiy -
—» I'neokosamiv-6-Qocthar + CnyTamaT.

I3 rmoxosamin-6-thochary yTROPIOKTHECH 1HILE FEXCOIEMIEK.
YA® N eyemuamypamosa wucnoma ta VAS-N-ayemua-
zoKeIaMin — TONEPEIHNEN NCNTHAOTAIKANY — TAKOH CHHTCAY-
OTECH 3 riuwkoaamin-6-Gocdarty (pue. 13.6). Cnovarky thoedaras
TPyHa NeEpeHOCITRCS 3 N0JC-
weuus 6 y nojoxmennn 1 Cmanbansin G900
3 YTBOPEHHAM TIOKO2A-
min-1-dochary. Hacrynaa l

peaxuis 3 auerni-KoA nae Dioxoonsin-1-gocdar

N-aueTHArnwKcsamin-1- Averan-KoA
(ocdar, AKuA 38" HIYCTD- Nedmemaiiny i
cA 3 Y], Ha ocraensomy VT
etani ¥JIP-N-aLeTHATaE0- l

Ho3emiH pearye a doeho-
eHOAnipysaToM, YTBOPHD-
wue YIP-N-ageTiamy-
PEMOBY KMCADTY.
Byaipensunm 6a0Kx0m
nenTuiornikany € Vd-

¥ID-N-aueradrmorosania
L Docpoennanl pyzar

VIO N-guersaMypamons KRCIOTE

Puic. 136, Curmes noRepeaMikin menTao-
FAiKany
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N-anerimmypaminmenranentiy. Hesranentsn CHETESYETRCH 3 ¥ -
N-aneTHamypamMoBol KMCIOTH B PE3YBLTATE MOCHLIOBHMX peaknii
3 L-anauinom + AT®, D-rayrevarom + ATO, Me3o-niamisonimena-
ToM + AT® 12 D-ananin-D-anauinom + ATS.

14. TUNK BPOJIHHA

Hontponsui aanuranmka go posginy 13
1. HAxi GiocwaTeTHYs] npoleck y NiRPOOPTEHIZMLE TOTPEfY KT HaftGi b
anTpaT evepril (AT®)?
2. Ax y mixpoopranismie sinfiysseTrcs BCHMINALUAKE HITPRTDRTYKILin?
3. Hxti BMIHOKHCAOTH YTRODIOIGTECR B PEIYTLTETI DPAMOrD EMIHYEAHKAT 14.1. 3ATAJNIBHA XAPAKTEPHCTHUHA
4. Hri sMIiNOMHCAOTH YTRODIOWTECA B PEIYILTATI TDARCEMINMYBAUHAT NFUHECY BPDﬂlﬂﬂﬂ
5. HeamiTs nonepenuukis cHnTesy aMinoxucaor,
B. Hxi € manxs Giocunresy nianny y mikpoopraiiamia?

7. Ak BinbyBECTECA CHHTEI BPOMETHYNEX AMINOKMLIOT] I Tprox npuHuKOOBO MOMANBNX criocolis peresepanii ATE

8. HagpiTh 0CHOBN) BTANK Citirmedy NiPHMUTHROBIo Ta MYPHHOERY HYiieoTiia. {mwxauun, GponiHesa Ta (poTocHHTed) GpONiHAN HAROPOCTILIMIT,

?UH;;:; oc‘:g.wm-ri MpETEMENTT ClocHUTeay Wupiwx knenor? Bpodinna — ne taxuii MeTaBomivunii npoLec. v AKOMY peress-

3 BLACYBAETRCA CHNTES (PoCATIANEY KNeoT § nigigis? .

11. Ak cHNTESYIOTECR NOTIEEIHMK Y nunTmmniunTﬁﬁiwm"wnuo“ pyverees ATD, anpmmem OPrapiyHON CYBOTPETY MONY TS
KuenoTa T8 N-aueTnnrmoxecaming? CIYZXHTE OQHOYACHO | AOHOPaNH, 1 AKLENTOPAMK BOARIO, Saralhba

12, fx siabysacrnes yreop A BYT % nome} o i cxema SponinkA noxasasa Ha puc. 14,1, Opraniunvii cyGeTpar e pxepe-
PIUILLB KITHHHOL CTINKE Y rpamieraTieimx Gatcrepiit? n1oM erepril Taé Byrnemo. Peaxiil cusresy AT® £ peariniamu oxmec-

ueuns. B OkycHeHOIo B0 KiltiHe Mo3basilerstn, suaLTso-
an CO,. Onpemi eTAMM OXWEHEHHA ABAHIOTE CODOK MerapyBatHs, aa
AXOro BoneHns nepenocutees Ba HAJL Axuenropams Bosuio, sruit
micTuTeCA y Burnsgi HAITH, € npomixui npogyity poswemeuus cyb-

Opranisni cyferpsr
{smepano ByTASNE To eABPril)

KaTaboaiam nepepsncac oa raixonirnatM MARXOM

|

TI OBE
Perenepanin AT —E_' mmmmlw
{OKHCEEREA DPOIYRTIE B exyenTop sogum | Ix

KayoBonisny) ATD EUIEORNEHEL

o]
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crpary. 3a paxysox HAJH i apomissi npoaysTi BlosHosm00TscH,
2 NpoAYKTH BLOHOBACHHS BMBONATECH 3 KJITSTHI.

¥V npoueci aGponKyEaHEA BYrAeROLiB T8 iHImux cyBerparin
yTEOPIIOTECA (DKPEMD Yn B cymim) Taki opogykTH, K ETRHOA,
NAKTAT (MONOYHE KUCAOTE), NponiouaT, Gopmiar, Gyrupar, cyiiw-
HaT, auerar, H-Oytaros, 2,3-6yrasgion, aueros, 2-nponauos, cao,
Ta H,. BanexHo pin Toro, AKi NPORYKTH NEPEBAMHD VTEOPHIOTHCH,
POSPISHAKTE COHDPTORS, MOIOUEOKHCIE, MACIAHOKHCIE, OPOIOHOBG-
Kueae, MypainyBOKHCae T8 onTobokuene fponinun. Monerynspuui
KyeceHs y nporecax 6pomiuns yyacri ve Gepe. Biasiiicrs mikpoopra-
Hiamis, AKI JMHCHNTE Oponidus, € ofniraTErMy arepobamu 6o
(axyILTATHBEMMIM BepoBamil, SABTHEMY POCTU AK Y UPHCYTHOCT
EMCHI0, TRK 1 662 wroro. [Ipy ukoMy wuceHs npurkivye Gpomius,
i BOHO BMIHWETHOR IMXAHHAM.

14.1.1. Pereunepayin AT® y npoyeci 6poninnn

¥ upoueci a6poadKyRAHES TIFOKO3Y YTHODWETHCH Bl ORHOTD
A0 4oTEpsox mosiei ATD. ¥ qocopuniosanii ua pispi cyberpaTy
GepyTs yuscrs Taxi TpH HadsaxomBiul pearuii:

1,3-Tiudochorninepar + Al — 3-Docgorniuepar + ATD
(pocdioeniyepameinasa);
Doupoenonnipysar + AI® — Hipysar + ATO (nipyeamrinasa);
Anernndocgar (Byrnpuapootar) + AID —
—+ Auerar (Oytupar) + AT (eyememsinasa).

¥ 6L1s1000T MIKPOOPrasiaMin BUKOPRCTORYIOTEEA MEpL AB] pesK-
uii. Ips usomy veobxinui AKLENTOPH BOAHE YTROPIOTECS 3 mipy-
BaTy afo ateTun-KoA. ¥ nponeci a6poyBates OAHOIO MOJH T~
KO3 YTBOPIOETECA Mnue aea abo Tpu moin AT, a nponyktamu
Gponixus € NAKTAT, ETAHOM, BLETOH, 6yripat, x-GyTeson, 2-npona-
soil, 2,3-Oyraugion, kenponar, anerar, COo,ra H,.

[pn suropueranmi TpeThol peakiil, AKA KATANISYETECH ayeman-
KINGI0K, yTHOPIETLLS nofaTKoBnit AT®. Anetnadocdar YTHOPEO-
eTeen 3 anetun-KoA za ponomoroo fhoepomparcayemunasi:

Anemnn-KoA + @ — Auernadiochar + KoA.

Kpim T0ro, moxumee yToopersa areTundocdiaTy a phochopu-
MEOBAHMX CAXAPHILS (BCnynoso- 5-thocaty, (Bpyx10a0-6-hoedaTy)
28 yuoT ecinrcemonndu.

14.%, Jaranora xapasrepuiTana npouscy Bpoaima 335

SparHicTs 0AKTEDIN 3nIRCHIOBATU TPETI) DEAHILIFG SATEHUTE
BLJL TOTO, "M MOMYTH BOHM BHALTATH MOJEKYNspHui poters. Tlpy
nepeHcCeHHl BLIHOBIWBANBEHID. eKBIBANERTIB (ENCHTHOHIE) HE npo-
TOHM BOHH MOMYThH BULLIATHCR ¥ BUIAZAL MONEKYIRPHOTO BOAHIO,
¥ HeoMY Pasi KATHHEL BEMEE NOTPe0H CHHTCIYBATH BKIENTODI BOl-
a:0. Jlng 1070 o6 apoaymiTH LEH MeXaHioM, HEoBXIAED posrsay-
TH MEXAHIIMIK BHBITLHEHHS BONHID.

Mexamiamy BHRIIBHEHHER BOAHIO. AHaepobni Gaxrepii okxuc-
HIOWOTE TipysaT 40 averwn-KoA nsoma cnocofami;

Mipysar + KoA + 2 Fd —+ Auerun-KoA + FdH + €O,
(Fd — depegoxcus)
(hepmenT nipyaan:fepedoncun-orcudopedynmaan);
MipyeaTt + KoA — Auerhn-HoA + ®opuiar
(chepmesT nipyeam:gropmiam-aiasa).

V nepwifi peakuii (€ XaPaKTEPHOKW A8 KIocTPridil) Blasos.
AIOETHECH (PEDERDKCHH, OKNCHO-BiIHOBHUH NOTEHILOAT AKOID € Ay1e
HHakkum {420 mB), ToMy 38 DODOMOTING COELUIANEHOL FLaporeHAsNH
MOFE BUBLILHIOBATHCH BOJICHE]

2 FdH — 2 Fd + H, (2idpozennan).

¥ ppyriil peaknil (€ xaparTepror nas cerepofiakrepiit) yreo-
PIOCTHCA GOPMIAT, OKHCHO-BIIHOBHI NOTCHLIE AKOI0 TeH € HHAb-
KiM, TOMY BiH MOKE Po3LIENMIBATHCS 3 yreopedsan H !

Popmiar — H, + €O, (zidpozenaiasna cucmemal.

Bpoxosyoum Te, Mo OKMCHO-BiHOBNR] NOTCHUIANN Ak Y FdH,
raK iy (hopmiaTy € HOCHTH HHIBKUMY, KNiTHAL HeRRKO noabasns-
THeCH Bij BIAHOBIIOBANEHWUX EKBIBANEHTIB, (M0 YTBOPOKOTECA OPM
orHcHenHl nipysaty Ao anern-HoA, 3

11a siaminy Bid 1bOTD, BOACHD, L0 YTBOPIOETECA ¥ npm.zer:‘m.qr\.upy-
saKHA TAiNepansaerin-3-fochaTy v sUriAal HAI[I‘{ . v Giasmocti
AHAcpoGHuK GAxTCPIA NAN NCPEAAETRCH HE Opradivsi AKemTopi.

[pore geaki GaxTepii MOMYTE BHBLIEHATY monexyAapHRi
BORCHb HARiTE ia HATIT sanasxy uaannocri epuonta HATH depe-
dorecun oxcudopedyrmasu:

FIATIH + 2 Fd — HAI + 2 FdH.

fx piomo, 28 poromororo zidposenasu s FdH YTBOpIOETLEA BOASHD-
Ipore 1i peaKuil Moy Ts TPOXOANTH TLILKNE Tofl, KON YTHOPIOBS-
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Huil Bonenb GeanepepBHO BHBOAMTHCSH (CooxuBaeTEca). Lle aymos-
JIEHC THM, [0 Taki peAKnil YTBOpeHHA BOAHK TOB R38HI 3 migem-
menuam norerriany H (sig —320 mB s HAIIH no —420 MB paa
dhepenoxcHyy), i Ix piBHOB&aTS € HECOPHATNHEBOK A5 BRALIeHHS BOJ-
u. Tomy opramiamu, AKi MOXYTE VTBOPIOBETH BOReH: iz HAJIIH,
MO#YTH BUKOPHCTOBYBaTH Leil enerauTHuit cnocib noalasiestn vig
ponHI0 y (popmi H, TLTBEM TORI, KOJK iCHYIOTE PR3OM 3 MIKPOOpraris-
mMamy, mo GesnepepBEO COOMHBAKTE BojeEs. Came Tax BlabyBacTs-
ca y npuponi. Taxe Aasnile Has3vBaTs Mincsudosorn nepedayern sod-
Hro, o € ocobnueo ropmolo cumBioay v MikpofEUX cOinkHOTAX.

Benuaiteo x, mo BaxTepil, skl 30aTEl no3fasnsTIes Bij 38" A3a-
soro 3 HAJL soamio, suaiisoun fioro y suraagi H,, MoxyTs ofixo-
BrTHCE Ges peaxilift neperpopenss aneTun-KoA Ba axuenropy gas
HAITH. Tomy sony agaTai nepetopoBaty auetuin-KoA sa averun-
hocher i pererepysati gogaTroeuit AT mnsxoM BueTaTHIHa3HOT
peakiil. BUALAAIGTE BOMM, POJOBHMM 43MHOM, AL€TAT 1 37aTHI perexe-
PYBATH A0 HOTHPEOX moJielt AT,

14.1.2. Pone npoyecis Gpoginna
y Ganawci npupogw

Mikpooprasiomm, skl 3gificHo0T: GpoaidHs, RLAITDAIOTE BRK-
JIMBY DOk ¥ OpMPOAHOMY KPyroobiry peyosnt. BLIbLIa 48CTHHE HETI-
JI03M, AKY CHOMWBAIOTE POCIHMHOMYHH] TBAPHEY, BUB0AWTRCA 31X Opra-
HiamMy y HetlePETPABIEHOMY BUIUIAL] . ¥ padl DOTPALTAHEA TARONO TS
JIO3HOTD JeTPHTY B BHAepOOH] Wapy rpyHry 860 foHHL 0CaaK BOROHM
LEnKJIoaa M ANaeTECA 300N A Y BAHHIO KIOCTPHM,ALAM | feSKHMM LHILIH-
My CTporo adaepobuumn Gaxrepiamu, Ilpy usomy yTBOpIOIOTECH BCl
Haasadi OpoaykT Gpofings, y ToMy YHeni madize Sam 11 MoK YIsp-
Huill poneHE. Bogert micTMTECH KA NOuATKY BHAEPOOHOIO XAPYOBOID
JAHNKTE, MONOBHAMH NPOAYKTaME AKOr0 € MeTaH 8/ afo CiprosoaeRs.
B ocanex npicrosoanux odep Ta B pyGL sy fiHuX TRApUHE BOgeHs OEpe-
TBOPIOETECA METAHDYTBORIOBANEH VMK DAKTEPIAMI HA MCTAH, 8 B MOPCH
KAx auaepofinuk exocncTemay cynsbaroaliHopuwBaibaE DaxTepil nepe-
TBOPOWTE BOAEHD 1 CYJILDET HA CIPKOBOLEHE:

30:' —]—»

Leaonoza —= -[l'll
CO, ——» CH,

14.2. Crwprose Gpopinem 337
14.2. CNUPTOBE BPOMIHHA

OcuoBHEMK UPONYLEHTEMH €TAHORY € apixmxi Saccharo
myces cerevisiae Ta Gaxtepil (Zymomonas mobilis, Leuconostoc
mesentercides, Sarcing ventriculi).

14.2.1. Yreopenusn eraHony apimamamu

KaTabonism riokosn y npouect abpomxysanus {1 1o eTagony
Ta CO, 3nifiCHIOETECA TIKOMITIYHIM MUIAXOM. TNORO3R DKACHIO-
€TECH 10 nipyeaTy. [epeTBopents MipYBETY HA €TAHON NPUXOHHTE
v oBa eTany (puc. 14.2):

1) nipysaT pexapfoxcuneTses nipysamderwaplowcunasog
RO BUETANBAeTIAY;

2) aleTanpaeril BIAEOBRIOETHECH AAKOzZOAbOEziOpozenaion
0o eTaaony 38 yuacto HAMTH. Tlps oepoMy NEpeHOCHTRCH BOOEHL,
HKMI YTBOPMBCSH T4 Yac erigpysadss TpuoaohochaTy. Oxicuo-
BigHOBHREH GanakHe, TEKUM YHHOM, sbepiraerbesn.

@opmu Gpoaius, simcpuri K. Heiibeprom. Axoio o ApLsakis,
Akl abponxyioTh rawkoay, aobasuTy GicyaediT (BlE € HeToKCHY-
HHUM [LTA APIHILE), TO 8" ABNTECH HOBMH OPOIY KT — TVHEEPMH § 0aHO-
uBCHC SHMANTHCA BuxXiy etanony T CO,, Aneransneris as'asyerses
GicynediTom 3 YTEOpeHHEAM ALETIBAETLICYILGATY | ToMy He MOMEe
CAYHMUTH BKOeNTOPOM BOQHID — ©TAHOM He YTHOPIETBCA. 3eNiCTh
BLETEIBAEILIY TAKMM SKOenToPoM BOAHED € gloxcuaberospocdar.
Biu siguoBaweTscs no raluepus-3-gocdnaTy i aedochoprioeTsts
10 raigepuHy. Bpoaisaa y npuecyTsocti Glcynndity BuropHCTOBY-
HOTE ¥ OpOMUCAcBOCTL ana onepxansn roiuepury. Le dpyza ¢op-
ma Opodinnn se Heidbepiom.

Axmo y upoueci Gpopikas y posune gobeenty OixapbonaT
HATPi 860 gpoaamiinesnii hochopreR eI HETPIH, TEKOM YTBOPIC-
ETLCH THILEPVH, OCKUIBKM ALETAIBIErL] TEPeTBOPIOETLCHA B peayiib-
TaTi peaKIil JHCMYyTAL(] HA eTEHOJ T OLTOBY KKCJIOTY § TOMY He MOXe
CAVIKUTY aKUenTopoM Boau. Lle mpema gopma Gpodinus sa Heil-
Gepeom. Hepuwoo ¢oprow GPodinka € HOPMANLBES IPRRANORE
Bpopisys.

Edexr Iacrepa. 36pomKvEaisa NPLEIKEMI IIOKOIN — npo-
nec aupepobEu, xoua APkl € sepoSHuME MiKpoOpraHiamMaMu.

22 4.292
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Mpiswmmi
T'monoaa Exiwoaly & [lipysar
\q co,

HAIH [ nipgiins

HAJI
\ dexapliokcunosa
Eramon -

\
AneTBasner

aargzoasdezidpoienaag
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Zymomonas mobilis:
KA@M wasx E
T'mokoaz = [Tipysar
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HATH nipyagm:

HAJT
\ / Aeraploncunrosa
Ernnon -

- Ageranynerin
aanozoavderidporerasa

Leuconostoc mezenteroiden:

Pmoxrcsa
(Henmosagiochamnut yuca)

Keunynoso-5-gocdiar
Auernmpocdar Crinepamsyerin-3-docdar
Aumihneri.x Mipyeat

Eranon JMaxzar
Puc. I4.2. Crwprase GpoiHun

B anaepobenx ymonax Oponians BUIDYBHETHCR Ayake INTeRTHBHO, AlE
Bingnausersen cnabikuil picr. [lin uac aepauii Gpoziuns nocnabio-
ETLCA, DONHHBETECH AUXUHHE | arcTuBumil pict, ¥ geskux Apincikis
6pozisus MoXkHA MAlDKe NPUIHITHTH NOCHICHOD AEPALIEID (eexr
Tlacrepa). JI. [lacrep BiokpuB et eerT nodag ¢To pokia Tomy. Bix
BAACTHBY I HE TLIBEY APLRANCEM, B it VCiM HAKYILTETHEHO AepoH M
KAITHHEM, Y TOMY 4o # ©AiTHEAM TREHNE BYILHX TRADHH.
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14.2.2. Yreopenns erawony Baxrepiamu

Binomuit pis ppisokis nmnax yrsopesus etanony (raikonia,
1Py BATAEKAPBOKCHIBZHA DEAKILIA, BLIHORIEHHA BIETANBAEIIY) @ yeix
Aocniamentx GaxTepiil BuABNerHwil Tinbky v Sarcina ventriculi,

Baxrepia Zymomonas mobilis poamenmoe riroxoay KO-
WINAXOM, NIDYBAT POSKIAOAETECH Y nipyeargexaplorcunaauiit peak-
il Ba aneramsgeria i OO, aueTeseria BLARGBIIOETLCA 1o ETRHONY
(mus. puc. 14.2), Enuemvn npofyxTamu Gpofisms y nomy paai € era-
HOJI, BYTJIEKMCIME rA3 1 HEBeTMKI KLILKOCT] MOMOYHOL KHCIOTIL

¥ npotieci Gponib, 110 a8 ACHINIOTECA ESKIME BEIAMI eHTepo-
Gakrepiii i knocTpuaiaMy, eTanon € noGiuRIM TPOAYKTOM. [onepes-
HHK €TaH0J1y — AUETAILIETL] — YTEOPIOETHCH Y OLOMY padi He 3 mipy-
BaTY, 8 UIAKOM BinHOBReHHS atlerna-KoA.,

SoBeiM iHIHM LLIAXOM YTBOPICIOTL eTAHO T eTepote IMEHTATHERT
moaouHokuei Gaxrepii Leuconostoc mesentervides (aum, puc. 14.2).
I'nioxoan PUIKIEARETECR NEHTOABOCHATHIM UIIAXOM A0 TEETOI0-
octary. Kennynoso-5-ochar 3a yuacno goctornemoaaiu nepe-
TBOPIOETLCA HE AueTtHagocdar i rnigepansieris-3-hochar:

Keunynozo-5-pochar + @ —
— Anetumpocpar + Tninepaneeria-3-docthat.

Aueraumbocher siaropmoeThes ayema-tedeciodezidpocenason
TA anKezoabGezidpozenason 1o etaxony. lmuwit opogyK: posmen-
MeHHA FAKKoIM — ritepanbieria-3-gochaT — BiAHORIIOETLECA 10
NAKTATY Hepe3 NipyBRart.

14.3. MONOYHOKKUCNE BPORIHHA
i PORMHA LACTOBACILLACEAE

14.3.1. XaparxreprcTika MonowHOKNCAKMX Baxrepis

Monguuorsieni GaxTepii o6'eanyiore v ponuuy Lactobacil-
lzcese. La rpyna € mopdQonori¥He reTEpOreHEOK), 1€ MAE COLTLEL
frsionorivydi oznaru. Bei Daxtepil € rpamnosUTHBEHHMN, HE VTBO-
prooTh czop (3a suHATROM Sporolactobacillus inulinus), nepesa-
HO gepyxineil. Bel BOHM BUKODHCTOBVIOTE BYIJIEBOAH AK JIKEDENO
BYriellyo T8 enepril 1 BuaiiH0Ts MonogHY KHenoTy, Ha sigminy sig
esTepofaxTepiil, Akl TeX BHAINAIOTL NEKTET, MOACNEOKMC Dax-

22%4.202
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Tepii agaTdl Tinkky go GpogisEH, BOHM HE MICTHTH TEMONPOTEIHIBE
(umroxpomis i kaTanaan). Ilpore npescTasEMry pofuEy Lactobacil-
laceae MoYTE POCTH Y OPHUCYTHOCT] KHCHIO, BOHM BCE-TAKH € Aepa-
TONEPANTHHMM.

1lle opnier ocofuiHEBICTIO MOTOYHOKNCIRX DakTepiil € noTpeba
1 pocToBux daxropax. Jnw pocty Giabmoecti ux Gantepiit noTpi-
Ben paa BiTAMiNIB (TiaMiH, NTEHTOTEHORS, HIKOTHHOBS, (POMEBE Kuc-
noTH, G10THR), AMIEOKHCIOT, & TRK(H DTyPRHELD i mipimigrsis. Bupo-
IY0TE MOJIOMHOKKCI] GaKTepil DepeBAXKEC Ha CHIAAHNX CEPEIOBH-
max, o MICTHTE JOCTATHRO BHCOK] KOHIEHTPEUL APIHNIACCROrD
BETOMAATY, TOMATHOrO COXY, MONOYHEOL CHPOBATHH | HABITH KDOBL.
Ormaxce, mongueoruet Gaxrepii € ceospigasmy “metaborivanmy inpa-
Aipamu™, AKi, oNeBMSHO, B cHaY cBoel cnenienisanii {(pict 1a Mono-
1i T iHUIMX GaraTix CepeioBMIIa}) BTPATHIIN JNATHICT A0 CHHTe-
ay BaraTeox MeTADOAITIE. 3 irmoro 60KY, IM OPHTAMAHHES 3ATHICTS,
AKCL HEMEE B iHIIHX MiKpOOpradisMis: BOEN MOMYTE BHKOPHCTOBY-
BATH MoJ0usmE nykop (naxToay). JlaxTode ayeTpiueeTsen TLIBKY
y ccaEllis, y pocaMeHOMY LApcTBi 11 Hemae. Jlaxrose asnae cofiow
BHCAXADKA, AKWEH Nepin ui HeTaboaiayBATUCA, NoBuEeE GyTu poa-
wennesni Ba rMOK03Y T8 ranakTosy (bepment [-2anarxmeaudaza).
¥ as'mary 3 M, Mo Monousoxmeni Gakrepll BMOIIRIOTE BENNKY
KLiBKICTE MOIOMHOL KHCIOTH, CEPCAOBMLIE A8 IX HYIbTHBYBEHHA
moprEEC OyTH arbydepeHitM.

Monoynokucni Gaxrepil vikonn me ayerpiuatoTecn B rpyemi
860 sopofimax. Micus ix icoysasus Taxi:

MONOKO i MICLA HOro nepepcbry, Momounl opogyry (Lacto
bacillus lactis, L. bulgaricus, L. casei, L. fermentum, L. brevis, Strep-
tococeus lactis);

pocaHEE A pocnuaii sanuinew (Lactobaeillus plantarum, L. del
bruckik, L. fermentum, L. brevis, Streptococcus lactis, Leuconostoc
mesenteroides);

RUmeusEUK i einaosi obomoukn monnuwy it reapns (Lactobactilus
acidophilus, Bifidobacterium bifidum, Streplococcus faecalis, S. bovis,
S. pneurmioniae).

Cepen cTpenToKOKIB 3y CTPINAIOTHCA NRPAIKTH KPoBl — nocuis
BipynenTai afyIHUKY A8XBODIOBAHD.

Banexn o Bij TOre, AKI HPOAYKTH YTEOPIIOTEE y Ipolect abpal-
HYBAHERA rMORO3H (TLIbKY MOIDYHE KMcnoTa afio TaxoM i ini opra-
misi oponysts ta C0,), momousorscai 6axTepll noailrawTbCA HA
20M0- TR ZemepodepMeLMAmiLeni.
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14.3.2. FomogpepmerrTarnare
Monounokncne Bpoginna

Tomodie pMEHTAETHERL MOIOYHOKHCAL BaKTepil YTBODIONITS TLIb-
KIT OIHY MOJOYHY KHCA0TY (BUEA CTAHOBMTL He medme 90 % yeix
npoaverie Gpogisaa). Thokoas KETA00AIIYETHCA TNIKOIATHYHAM
unsxom. Bogess, fKni BULIEDAOE THCA LT M0 AerLapysagan raiie-
paaeaerin-3-toodary v suraan HATH, nepenactnca ga mipysar
(pue. 14.3). ¥ npHcytHocti agkmamdezidpoienaiu NipysaT BLOHOB-
JI0ETHCN 00 naKTaTy. Jlnie HeBeMKA SACTHHA NipyBaTy nexapbo-
KCHAIOETHCA T4 NEPeTBOPHETECA HA OIKTOBY KuenoTy, etagon i CO,,
a Takcm atlercin. NomodepmesTaTHERe MONORHORHCTE DpoaiEns
agifcEIOOTE CTRENTOKOKA, CepennakTobannn — Lactobacillus lactls,
L. bulgaricus, L, delbruckii, L. acidophilus.

14.3.3. FevepochepmerTarnsne
monosrokucne BponinHa

¥ retepodepMERTATHENNYX MOJOYEOKUCHY Gaxrepil (sa alovi-
Ay Bia romodepMEeHTETHEERX) BiaoyTi TaKi fepmenT raikoaisy.

Tomog mmmE

estxoais

r “(\n‘mmm"
L

Asxmamendporeriasn

Jlanrar =

Terepodseps 7
Tawoxess
(FTenmozo@ocamuull gurx)
Kenayaoso-5-gocar

AnprundocthaT Tainepansyeris-3-Pochar

i

Auerainneria Tipysar
En‘a.on Jawrsr

Fuc. 148 Moroenoxnene Spaniexn
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A anpoonEza Ta tpuosohocthaTisomepesa. [louarkose poslennex-
H5 (IIOKO3K Y BUX BiABYBAETHCH JMIIe NeHTOI0MOCHAETHIM LIIHXOM
(mue. puc. 14.3). Pubiynoso-5-QoefiaT Il €10 eniiepasi NepeTsopio-
ETBCA HA KOUIYA030-H-hoehaT, ARMI B PEayILTATL PRAKIL, L0 KATA-
NIaYETBCA neN Me3ofiocdionemenaion, POSIELIOETECH 3 YTRODEHEAM
rrinepasmsmeri whocthiaty Ta aueTradoctary. 3 rinepaasierindocdary
yepea WPYBAT YTBODMOETHCA MOJOYHR KUCNOTA, & ageruadochar Bin-
HOBMIOSTECH uepes aneTyn-KoA ta aueTansierin A0 eTaHony. Takuai
1um Gponinna ¢ xapakrepaum ana Leuconosioc mesenteroides.

Tuni rerepopepmertatmpli Gakrepil 1IEPEBOAATD YACTRUBO YK
nosyicTo apeTinthocdaT B oITOBY EHCIOTY, M0 CYIPOBOAMYETHCR
yreoperEam ATE. ¥ 1boMy pasl HELTUIIOK BOAHIO NEPE/IAETECA Ao
FI0KO3Y, SKA BLIEORMIOETECA 0 MAaiTy. 3 ruinepaabieriathonga-
Ty "Yepe3 NipysaT yTEOPIETECA JAKTAT.

36pomKyBaEEA DPYRTO3K SHICHIOETRECA 38 PIBHAHHAM

3 @pyrroar —» Jawrar + Anerar + CO, + Mauir.

DpyrToda NPy LbOMY CAYIMHTH AKLENTOPOM HAIIHIIKOBHX
HiAEORMOBATBHMX €KBIBANEHTIB | BIAHOBMIOETLCS 10 MARITY.

IeTepodiepMEETAT HEHE MOJOUHOKHCIe Bpotinua 241 fCHIOTE
Leuconostoe mesenteroides. L. fermentum, L. brevis, Bifidobacte
rium bifidum.

Bponinns, axe yiifcuoeTsen Bifidobacterium bifidum. Lis bax-
‘pepin orpimana Hassy 3a ceoxo V- a Y-nioniGuy (opry (zam. bifidus —
poagsoeHuit). Boua Biioma THM, M0 NEPEBNAAL B KHMLIEUHHKY HEMOB-
s, Bei npegerasamun pony Bifidobacterium € ctpornmy asnepoba-
M¥1, EOHE POCTYTH B aTmocdepi, sika micturs 10 % CO,. Bidiaobax-
Tepii POSLEILTICIOTH T/IOHO3Y HE MOJIOURY KHCIOTY T8 auertar. Hiputio-
My BOHH HE MAIOTE Hi @anzonaan, Hi rmaxoac-6-thocgaraeriaporcre-
an. ¥ wux Gaxrepiit roKosa NepeTBopioeTECs B8 (pyKTosc-6-gochar
FIAROAITIHERM LINAXOM, & noTiM ppyKTose-G-Gociar 3a JonoMoereio
axTHBHKK (POChOKeTONas NePETBOPIoETECR HA alpTIhoedeT | Keny-
noao-5-hochar. Kewnynoso-5-toedar v ceox Hepry Ase aneTiundoc-
thaT i rninepansteriapocthar. AletTnndocdar HIAHOBMOETHCHA A0 alfe-
TaTy, A raigepaisierigocaT Yepea MpyeaT — A0 JRKTATY.

14.3.4. Buxopucranns monoNHoRHcAHX Baxtepis

PoamMEOKYIOUNCE, MOROUHOKHCM Garrepl]l cMapHO IHIDKYOTH
pH (o smeuens, meninnx sa 5,0) 1 THM caMuM NPHCHINYIOTH PICT
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iHM K anacpobaay DarTeplil. 3uaas s Tari! crepiniayse ieuif | KOH-
CEPBYBAIBRIN Al BOHM BHKODUCTOBVIOTECH B JOMAUIHBOMY T8 Clib-
CHHOMY TOCIOIAPCTBL, MOVTOUHLH TPOMHCTIOBOCTL. ¥ HOMALIIHBOMY MOCIIG-
AAPCTEL, HACAMIIEPEN OA HBAIUEHHH KANYCTH, ¥ MOIOUHIA OpoMHC-
JIOBOCTI — IUIA BUTOTOBJIEHHA JAKBACOK 3 METON OEPIAHHA MOIORHO-
KHCNMX npogyeTis (cMetaEs, kedip, HOrypTH, PAxaHKA TA iH).

Burgropnensa cuioey. JLns BUroTosnens CHIOCY BHRODHC-
TOBYOTECH MOIOYHoKMCT! GaKTepil, AR MM BYTH HA POCIMHEK T4 IX
sanueex. 0iA 0sOro BHKOPHCTOEYITE JIMCTH LyKposnx Gypakis,
HYKYDYIRM. KAPTOMUL, Tpasy TA monepis. Pocnuuuy Macy npecy-
10Tb, O00ABAAIOTH Meascy (3 Merow NiABuGIEHHN CTIBRUIHOIIEHER
BYTIElBIA30T), MLIKHCIONTE 3 METO CTEOPeHHA CIPHATIMENX AN
POCTY MONOMHOKHCAnX Gaxrepiit ymos. Y takunx ymopax siabysa-
€THER KOHTPOILOEAHE MOJICYHOKWDNE GpoaiHKA.

14.4. NPONIOHOBOKHCNE BEPOAIHHA
TA NPONIOHOBOKUCHI BAKTEPLI

14.4.1. Xapakrepucruxa
nponioxoBoxncnnx Gaxrepik

11i Gascrepii iCHY0TH ¥ pYGLL T8 RUMIEYHWKY JKYIHHMX TEEPHH
(1oposy, BiBHi), g8 BoHK GEPYTH YUACTE B YTROPEHH] MUPHUX KUC-
0T, FOICBHMM YHHOM, APONIOHDB0Y Ta OlToB0l. SaBnaky My Gak-
TEpiAM MONOYHA KNCHOTE, AKE YTBOPIOETLCH B peayaeTaTL PISHUA
puais Gpoiie, NEPETROPIOETLCA Ha apomosory. [Tponionosoruend
fakTepii He JYCTPIYAKTECA B MOMOLL, ¥ TPYsTi, ¥ sofoimax. Pig
Propionibacterium CHIsAMETHCA 3 TPAMIIOSHTHBHMX HEDYXOMITX [A1N-
Kn, siki we yrEOPIOOTE cnop. L[i Gaxtepil He NEPEHOCHTL NPMCYT-
HOCTL KMCHIO, POUTYTH B AHDEPODHIX YMOBAX, perexnepyrors ATE 3a
paxyuox Gpogings. Ha ocHOBL TAKKX OFHEK 1X AOBT0 BEEAMAIL ODra-
miamamis, aKi oGaireTHo amitckonts Gpoginua. [TpoTe y Hux Gynn
BMAEACH] TaK] (PEPMEHTY, AK KATAJIAGE TR LUTOXPOMH. [Miagiwe byno
EBCTAHOBIEHO, 110 TPeACTABHHRY poay Propionibacterium 30aTHI poc-
i i B nepobuuyx ymorax (3a cabrol aepatii), 871€ NPH UbOMY Tpeba
METH HE YBAaal, 110 KNCEHb BOC-TAKMN € AAf HIX TORCHIHIM, Takun
TnHOM, OO KMCHE nPOmoHoBoKne GaKTepil € Mikpoaepomoae-
panmuumy oprasiamavu. Kpim poay Propiorubacterium, 1o npo-
tiorosokucanx Gastepil sakoesTs Velllonella alcalescens, Clost-
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ridium propionicum, Upeactasuukis ponis Selenomonas, Micre-
monespora. B ausepofieux ymosax ni Gaxrepii abpomxyors caxa-
poay, PNIOKO3Y, NEKTOIY, DEHTO3N, & TAKOMX MAJAT, JRKTAT, TAine-
puH TA immi cyGeTpaTH 3 YTBOPEHHAM NponioHoBoi Kucsaorn. Poa-
IEENCHHA FeKCO3 aRiiiCHIOETHCA FIKOAITHYHIM TINAXOM.

14.4.2. Yrsopernun nponiovosol xwcnory

BiazoBnesss JaKTaTy YN OiPYBATY 40 NPONIUHOBOI KHCIOTH
LAY BacTECH memunamanonin-HKoA-wnsxom (puc. 14.4).

Mennmmuronis-KoA-masx
Jlaprar
1mmmaezlapnumaa

Tlipymar
Oxcanoanersr

Munar

Dynapar
ATD
<——L¢y&ap¢lmue FUTaNHR

Cyximsar

'

Cyxuunin-KoA

:

Mersmmanonin-KoA
Tlponioxin-KoA

Tpanioeat

Axpunois-HoA-ouiex
Tantar ~== Jlaxkmo-KoA —» Axpuaols-KoA —e Hpooloein-KoA
Puc. 144 Iponi ne Gponl

145 Myp Bp ta poamia E ik 24s

CrnowaTky NipyBaT NepeTEOpeTEe Ha CHCANDRLIETET, AKML
BLTHORTHOETHCA Hepea Manar i dimapar 10 cykusHary, Tpascaopr
CNeRTPOHIE 1A LiH ALAHII COpskesmii 3 hochoprmosanasm (hyria-
parae puxanks). Hai cysuusar tpercdhopmyersen y cykiauin-KoA
Ta MeTHIAMANOHLA-KoA, v npoiieci mexrapbokenoeatas AKCPO YyTBS-
poeThen npotionin-KoA.

Tarum WIAXOM DPOTHOHAT YTEODIETRER ¥ GinrsirocTi opogio-
HOBOKHCINX DaxTepi, a Taxox v Veillonelia elcalescens, Seleno-
monas ruminaniium,

IMponioain-KoA moxe yreopiossmics Taxom axpunoir-KoA-
unrxoMm (nus. puc. 14.4). Hpomixum aposysron OpH GLOMY € TIOXLI-
e aKpUICEOL KUCHo™ — axpuioil-KoA. Tax Binbysacthes viso-
perun nponionary y Clestridium propienicum, Bacteroides rumsni-
cola, Megasphaera elsdenii.

14.5. MYPALUMHOKUCHE BPOJIHHA
TAPOAHHA ENTEROBACTERIACEAE

14.5.1. XaparTepucruna enrepobaxrepin

Henari MIRpOODTraHITMH, Al YTEOPIOIOTS Y npoueci bpomiats
kucaory, ob'equyoTs B onHy (ialosorivdy rpyny #a il niacTami,
10 XEDAKTEDHHM, XOUA i HP OCHOBHHMM, TPORYHTOM OponiHEA y Bix
€ mypatunea kncsoTa. Ocklasky jesk THoos] opencTangnin el rpy-
M iCHVIOTH ¥ KMIIEMERKY, BCA POAUHE Mae Hassy Enterchacteriaceas.
e rpamueraTieml, BKTHBHO PYXIHE], LU0 #E VTBODIIOTE COOP OR1HY-
K# 3 OepirTpMXiaisHEM O3HCYTHKYBAHHAM. QEKynTaTHRR] aepoby,
SORTHI QAepHyBaTH eHeprio sr v upouect nuxanus (eepofiui ymosn),
TaK iy npoueci 6poaiaHs (eKaepolti ymosi). Iywe HeBWGATIHE] om0
HUMBJIEEHA! POCTYTh HA MPOCTAX MIHEPATEEUX COPeROBHILAN,

Escherichia coli — melukancuy KNINEYHNKE, [IPOTE 38 KLIb~
KiCTIO #e € OCHOBHMM (¥ KPNWKOBIA Mikpodacpl cepeBameoTs
Bacteroides i Bifidobacterium), Il Gaxvepia Tpusanuii unc abepi-
FEE MATTEINATHICTS 1| MOGA KUIDEYHAKOM. LIM KOPRCTVIOTHCH AR
BHABRNeHHY pabpyaRedocTi maTHol sogw teraniamy.

JLO HOPMBJILHOI KMLUIKOBOI MIKPOhADDH HAAERATE TEKOX Profe-
ug vulgaris, Enterobacter acrogenes. Bo poatun Enterobacterieceae
manexaTs Gakrepil pony Erwinia — (ironpTorensi Gaxrepil, Axi
Yperkyiors cTeline, nucta Ta kopeni pociiy. Kiebsiella pneumontar —
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36ymumk nHeBmomHll. Salmonella typhimurium — ualmomwpenima
GexTepisn, AKX BUKIMHAE FACTPOCHTEPHT {NOAPEIHEHHA CIANIOBOL
ODONOH KM TPABHOO TPAKTY 3YMOBIEHE JHNOI0IICA XADHARMMI TOK-
CHHEMH, L0 CHETe3YI0TsCA Lieo baxtepiew). Vibrio cholerae — abyp-
HHK X0JEepH, Bil #e HaneskuTh g0 poauan Enterobacteriaceae, ane
bAmabKME A0 I NpEACTaBHYKIE 38 THIIOM MeTabomaiamy.

Apania muTeOT Boawn. OcHORHE MeTa aHENIZY OWTHOL BOON —
suasnensn Escherichia coli. s baxtepis € nopmansuym i Geanea-
HEM MelIaEneMm Kirineysaka, 1 T npueyTaicTs ¥y Boal He € gebeaney-
How. Tlpore 3 Escherichia coli y kMIIedsHKY MOMXYThL MICTHTHCH
i narorenni baxrepii. Pasom 3 Escherichia coli Bonw BuginawoTnes
3 KAJOM XBODMX i NOTPAILINKTE ¥ ORTHY Boay. [eb ue J8CTOCOBY-
BETHA CHENiaALHYX METOAID /17 BUREACHES KOMHOL 3 TPYI MOMIN-
BHX NA&TOreHHNMK BAKTEPiN, HOPHCTYKITLCA SECAILENM 1HLKATODOM
anbpyaHeH s, AKVM | € nocTIHHEKEH MeIIKAKEL L KnmeuHnKa Escher|-
chia coli. Bussnenns usero suay y npobi soay calaumnts npo Te, mo
Bofa 3e6pyAHEHA eKCKPEMEHTAM T8 KHIIKoEWMY GaKTeplAMY, cepet
Axnx moxytes Gyra | naroregsi dopmu. Hopvow ans nureol Bogr
BBAIKRETHECA, KOJIN 3BIABEA KLIbKICTh OarTepia nbHIX KNiTHH Y 1 bt
ue nepesuuiye 100, npy neomy 5 100 M o Be nosuuno GyTi swoa-
ol kaituan Escherichia coli.

Hns esaanenns Escherichia coli suropweToryioTs cepencsmiue
a aarmaaoro. Kpim Escherichia eoli, Ba nawroal Moyt pocTs Takom
imi Gaxrepil rpyns syukosol namem (Enterobacter acrogenes),
8 TAKOXK MonouHorweHi Garkrepll. [Ipore Ha copenoRIIIL 3 TAKTOA0K, NET-
TOHDM, E0IMHOM 1 MCTHIeHOBHMM cukim Escherichia coli yreoproiors Koo~
Hii TEMHO-CHHEOID KOBOpY 3 MeTasesny Grmekom (Enferobacter aere-
genes yreopioe pozkesl konowil Gea meTaesoro bicky),

14.5.2. Mpogyxrw Gpoginmg ra merabonivymi waaxm

Karaboaiam rexcos auificHIOEThea rIiKOMITHYENM WIAXO0M,
ayxe piawo — y nerrvsohochatTaomy nukni. Karatosism rmoxo-
uary aptiicawersen KIOT-wnaxom. anemuo pig Toro, AKi npoayx-
TH Oponises yTEOPIOIOTEC S, POIPISHAIOTE ABA THIIM MypPEUIHHOKKC
Jioro Bponiua: 1) 6popiuns, xapaxtepue aaa Escherichia coll, —
F¥TEOPIOHTECA TONORHAM SMHOM KMCI0TH (Mypainysa, outosa, Gypur-
THHOBE, MOJIOMHE) I 30BCIM He yTBOPWETECA Gyreunion; 2) Gpogie-
HA, XBpakTepHe aan Enterobacter, — ocuoBHMM npoayKTOoM € ByTaH-
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AlON, KMCIOTH DociaaoTs apyre micue. Ui twnu Gpogieea eigpia-
HAKTLCA 38 DEAKILLAME, NOR"A38HUMK 3 EPeTBOPeHHAMM IipyBaTY.

Ocobameocti Gponisa Escherickia coli. Taknmy ocobiso-
CTAMM €3

1) poaierienss mpyeaTy Ha anetun-KoA Ta (opmiar (mMypa-
LIMEE KUCI0Ta); 2) posknanaaesn hopmiaty Ba CO, Ta H_; 3) Biznoe-
nespA ageTun-KoA 1o etapony; 4) YTBUPDEHEA CYHIMEETY RK npo-
AYKTY (hyMEPaTHOTO AMXAHEA; ) BLICYTHICTS JAATHOCTI YTRODIOBE-
TV 3 nipyeaty auerois i Gyrannion (puc. 14.5).

Ocobnueocri Gponinna Enterobacter aerogenes. Auetoiy
YTBUPIOETECA 3 MBOX Monexys nipysaty (avs. puc. 14.5). et npo-

Escherichia coli
Tmoxoan

'

Docdoencanlpysar

[Mipysar ——— OncaroaneraT

Agetan-KoA M1LT
Mot

¢

Erason  Jlarrar cO, H, Cyuspar
I ATO |
Cyxnumer

Entercbacler cerogenes
TI'nmkoaa

ITipynar
cO,

2-AusTHAnERTET

-

Aneroin

2,3-Byranmon
Puc. 14.5. Mypaumaorncie Gpotinen



348 14_THON BPOLIMHA

e CRABAMETHCH 3 ABOX Peaktiit aexaplorCHmonanssn a snaiien-
uan CO,. Came Taxe iuTencuste reaosualienns 1ano eaapsy uii Gax-
Tepil. [Tpomixanm mpoaykrom € anerynnanrar. 2,3-Byraugion YTHO-
PIOETHCA NP BIAKOBACHET aleTolny 38 yuscTio HAJIH.

14.6. MACNAHOKWCIE TA AUETOHO-BYTHNOBE
BPOMIIHHA. KNnoCTPMAll

Macnaea kucnoTa (6ymupat), H-Byrauon, ALETOH, NPOnAHOT
€ THITOBMME DPOAYKTEMH BPofiHHA AHEEPOOHEIX COOPOYTBOPIHOEAL-
Enx Gawrepiit (knceTpunifn). Pesom 3 knocrpuainme poaranHemo
TEKOK fesiki coenianisosaui snas Gaxrepiit, s yreopooTs y npo-
Leci abpoaKyBaHEA axatorivEl NPOAVETH.

14.6.1. Xapaxrepucruxa Gaxrepiii
poay Clostridium

Leit pia nanexsnrs no popuss Bacillacese. Sk i inwi npeacras-
uyien wiel pomes (Bacillus, Sporolactobacillus, Sparosarcina), siocr-
puail € rpamnoantusniMu. Pyxansi (nepurpuxassuo poamitesi
JMTYTHEH), BereTATHBEL )IiTHEY naMnykononibui, CTIOPs IMIHIOKTL
PopMy METEPHHCLKO) KAITHHH, OCRLILKS (X miameTp € Ginsluem aa
TOBWHHY camol kaiTHEs. Cnopy € TepmopeaucTenTHmn,

Krocrpuuil sizoususioreen piaxo supexennm Gpodunsrum
mupom memaGoniamy. Bowit pocTyTs Tinkks B anaepoGHmx yMo-
BAX. X0'A CEPE HUX € BepoTonepruTHE suak. I3 asnscKnx peyobsy
XBPAKTEPHNMM € Kpoxmonetoaibui nonicaxapsuan. Temneparypunit
onrumym cranosnTh 30-40 C, € repmodinsui man (Clostridium
thermoaceticum), OnTumannaum pH e ueiltpansse abo nymue.

38 INATHICTI0 BHKOPRCTOBYBHTH pisni cyberpaTtn kaocrpuail
MOMHE MOALTHTH 1A 48] FpyNK: yyxpoaimusyi ta nenmonimusni.

14.6.2. 36poamysannn r IH KNOCTPHAIRMM

KaTaboniam rmoxoan aaificnoerves TAIROTITAYHEM LILAAX0M.
BoaeHs, wo yreopoeTsen y nponeci gerigpysarusa raiuepanbge-
riaocdary, NEPEHOCHTRCA HE OpTasiyvml KECIOTH ebo xetomm, Ak
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YTROPIOKTBCA 3 Mipysary 860 auetna-KoA. Tunosmm ann kaocrpu-
nift npouecom s6poIKyBAREN PAOKOAK € Bponinn, XapaKTEPIUE AR
Clostridium butyricum i Clostridium acetobutyricum (puc. 14.6).

P Oxctypus Ko

T “’“’“‘f“"““‘ ponszon
Bytupeasneriy <— Bymupsi-KoA
Bytupat

Puc. 14.6. 36poamynanna rmoxom Clostridium butyricum
78 Clostridium acelobulyricum

Vrsopennsn Gymupamy N041HACTLCH 3 KOMICHCAL ABOX MOIE-
wyn auersn-KoA i yreoperusim aueroanenica-KoA, sk notin nin-
HOB/IOCTLCA J10 (-oxenbyTnpin-KoA | Gytipus-KoA. Is sauetna-KoA
38 yuacto gociiompancatemunaiu Ta auemameinaiu um yTBo-
POBATHOL BLIBHMI AueTaT, a Taxox mosexyns AT®. V mipy yreo-
peusn auerary T8 GYTHPATY | JYMOBIEHOTO HOKONMYEHHAN LHX
KHCAOT MARHCASHHA COPEACHUILA TOYMHAIOTE CHETEYBATHOL (Bep-
MEHTH, L0 KATAAIIYIOTS YTROPCHNIA ayemony Ta Gymanoay. Aleto-
auersan-KoA TpancopNyeTheR B ANETORLETAT, 2eKAPOOKCHTIOBAR-
HA SAKOFO A8E AUETOH. 3 BIAHOBACHHR ALETORY yTBOPIOETLER HPO-
nanon. Bigrosnenus Gyrupsn-KoA nae Gyranon. ¥ npoucet sbpoa-
MYBAHHA PAIKOIM KAOCTPHAIRME MOME TAKCH YTROPIOBATICE | e78-
won (3a sinnosnenssn suernn-KoA). Monexyanprus sodexs Mome
suainaTies ia HAJIH, onepakasoro QeriipyBasusy rioinepaisae-
rimpocaTy Th OKMCHEHHAM DIDYBATY. '-hm‘ Hilapiue MOgERy ARPHO:
ro nofHo Gyle ofepiKano, THM MeHIIe NOTPIGHO CHETEIYEATH Opra-
HINHUX BKIEnTopis poniw (anercaneria-KoA).
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Ockinsxn anerok, 2-nponaron ra Gy TaHOR € BAMANBUM Opra-
HiuHIME pOsTHHEBKAMH, Gpoaiuua, AKe anlficHETLCR KNoCTPUain-
MH, MBE BOAHHe TeXHIYHe IHaYeHHN.

14.6.3. 36poamysarns knoctpugismm cyBerparis,
BigminKKx BIg rnwxo3zk

Erawmon 1a auerar. Clostridium kluyveri apatua afponxcysa-
i cymitu eramouy it areTary o GyTHPATY TE MONEKYJISPRONO Boj-
130 (puic. 14.7). AueraT € IoNATHOBHM BKLENTOPOM BOAHIO, BiK yTRO-
preTECA vy npoueci Gpogisua. AT® curTeayeTson TLALKK B B1eTAT-
winaauifl peawuii.

Anetar Ernmon
l HAJ
Aunerns-KoA Aurtaangeria
—lﬂﬂ. —i
1 |
Byrnpun-KoA Anernn-KoA Aueron-Kol
"A'm:
g

Pue. [4.7. 3bpammynanin eramony va auernry Clostridium hluyveri

Fayraminosa xuenora. 36pomsysanrs rayramigosoi EHcao-
i apiiicmiolors Gaxtepii Clostridium tetanomorphum. 1le Gpopnis-
HA NpHEBepuyao no cebe yBary Tum, 1o nij wac ioro gochiamsenus
Gyna pcranosnesa Gioximiune QyHuiin piraminy B,,. ¥ npoueci s6poa-
RYBOHHA LAYTEMATY yTBOPIOIOTLCA ByTHpar, auerar, auiek, CO, Ta
MOACKYARPHEH BOneds (puc. 14.8). Llnax karaGoniamy rayramary
CRIBASETHCA 3 DRAY HEABHYHMX peakulil — yTeopenssn METHJIECOADA-
riHOBOT KNCAOTH (38 VUACTIO XODePMERTE — DOXIAHOTO mitamiuy B ).
Ha nacrynwiii crazil — yreopesssn MeTimhyMapeTy — BiabysaeTs-
o nesnvinysanus. Metinmanar poswiennioeTses Ha aueTar i uipy-
BaT. ALCTAT BRALIAETLCA, 8 NIPYBAT NEPETBOPIOETHCA NA CO, Ta
ByTupaT, Ak NOKR3aHO uA puc. 14.6.
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Tayrasar

Bn~m¢wml

Memunacnapar

N

Meradysspar

EyTupar *
1 MeTunmanar
Anernn-KoA "'—7 Mipyssr

Puc 4.8, 36pomwscysmavnn rayramary Clostridizm letanomorphum

Cupsisese abpopncy pannn nBox amidokmcaor (peakuin Crik-
aenna). [entoniteynl kioeTpuail rigpomisysors GLky | NoTIM BlKo-
PHCTUBYI0TE aMidorUCAoTH. Blmswiers aMidosueror s6poanyoTs-
CH He OKPEMO, A PHIOM 3 AKHMMI-BeGyan inmmme, Hr soranosis ameps-
waHcbriil yuenwit JLI. Crikaena (1934 p.), Clostridium sporogenes
abpomskye CyMID 8AaHIHY TA rAILHHY, A1F HE MOXKE BHKOPRCTORYBA-
TH KOAHY 3 WHX KHonoT okpemo. [lpogveramy Gponiusa € aneTsaT,
amiak 1 CO,. Anauil € AOHOPOM BOEHKO, 8 TAILME — BKUENTOPOM.
AMIHORHCIOTE-ZOHOP AEAAMINYETLER | NePETBOPIOCTLEN HA OKCOKIC-
noty. OxCOKKMCAOTE B PE3YALTATI OKHCHIOBAMLHOTO AexapSokcnmo-
BREHHN NePeTBOPWETECH HE upHy kucnoty. Leit eran cnpanennit
a thochopraoBasinM | ARIAe cOBOIO PEAKLII, AKA NDCTRUAE CHOPTIIO.

14.6.4. KnoctpngilT — 36yAMHKH JAXBOPIORAHD

Heski nenrontmmi raocT Pl moscy s Gyt by Htans indes-
wiitHux XpopoD y pasi nopaHess (raaosa FAHIPEHA TA NPABELL), & TRKOMK
NpRUMEOW xapuosx OTpyes. Hriyo cnops Clostridium histolyticum
i C. septicum (etopn usx Gaxrepiit gyme nouspeni s rpyir) noTRAL.
JRIOTH V BIIKPRTY PAHY, A0 Akol HemBE AOCTYIY NOBITRA aﬁo B AKiR
aepobul GaxkTepii. POIMHOMYIONMES, CTBOPIOKOTL anaepolind ymousr,
TO RACCTPRAN NOYMHAKITE POCTH, pomuen.rmm|_al HOMOMOTON PO
Teas woanarer Ta ik Giasas i aniiienonsT OponiEKA.
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Haitpaokuy (hopmy XApUOBOro OTDYEHHA — BOTYRIIM — cnpirn-
use Clostridium botulinum. Ila rpysTopa 6aKTepis MOsKe POIBHRATH-
€8 B HeROCTATHEO OPOCTEPHAIZCRAHEX M ACHEX NpoaveTax i 6o6osnx
KOHCCPEAX. Y TBOPIOBAHIH HEH TOKCHY ¥ pasi CnOMUEBAHHA VDarmesn-
0 NPOAYKTY MOME COPpHYMHATH CMEPTE BHACILI0K HEPRBOBOIO napaini-
Uy, 30Kpema Napaliyy AHXaHHSA. IMpore weit ToxcHs e TepMOnabiag-
HUM T8 IHAKTHEYETHCH [IPH KHO ATIHAL BOpOAoBx 15 xeunuy.

14.7. TOMOALIETATHE BPOAIHHA.
€O, AK AKLETITOP BOAHIO

Heaxi knocrpuail (C. thermoaceticum, C. formicoaceticum,
C. cylindrosporum) JfaTHL MEPEROCHATH BOOEHL, BiflEnJeHnii eig
evBCTPATY B NOYATKOPHX PEEKIIIAX OKHCHEHHH, TIILEK HR COR, VTBO-
PIOKOUM NpP# ULOMY BLETaT:

8[H] + 2C0, ~» CH,-COOH + 2H,0.

I'AH0K038 CKHCHIOETECH FIIKORITHYEMM LIAHXOM 5O (LpyBaTy,
IMipyeaT 38 ZoOOMOTrC HipYeami epedoreu i-oRcudupedy Kmaau pos-
IENAICETHCH HA aneTni-KoA, CO, 1a slguoslienul! fiepenOKCHE.
Iz anermn-KoA veped augtuaocdat yTEODIOETheR anetar i AT,
Axyeoropamu Boauie € CO,, npy msOMy TAKO YTEOPIETECH ALETAT,

14.8. 3bPOAXYBAHI TA HE3BPOAXMYBAHI
NPHUPOAHI CNONYKHK

BinsicTh IPHPOAEMEX COONYK, L0 CKAAJSITECH § ByTAELH,
BOAHIO, KUCHIO T8/ 860 a30TY, DI ANAIOTECA 3DPOMIK YBAHHID B aRvaepob-
HUX YMOBaX. 30pomaYHTRCH OosicaxaPUaM, FeKeodl, nedTosy, OaraTo-
ATOMEL UTHpTH, Opra|ivdl xuenoTH, aMiHoENCICTH (38 BHHATHOM
EPOMATHHYHUX), TYPMEN TA TIPHMIigMEN.

He MOy Ts 36 ponHcy BATHCST HACHUEH] ATIATIIH] TA 8 poMaTH4H]
BYTNEBO/IHI, CICpoLiN, Kapornaoiam. OnHieo a npuywy LbOoTo € Te, IO
II] CHOJTYKH MOMKYTE OKBCHIOBATHCA TLILK# B OPHCYTHOCTI MOTeKyAsp-
HOPO KHCHIO 38 yHacTo Oxcuresas. QueaiiHo, 3aa1axrM TR cTabLIb-
HOCTI BYTHEBOIHL THK AOErD 30epiraloTheH HA HADTOBHX PONOBMILIEX.

YaaraJEHEHE CXOMB HAHBRXIKBILIKMX Opopins OOKA3AHA HE
puc. 14.9.

14.7. lompaueranse Gpogmne. CO, mu akuemop scpwo 353
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KowTponsui zanuraHss go poaginy 14
1. Arpit metafoniussi opotec reir Hpon ? Ani ooobmusocri
npiramanui GpoginEn?
2. Yomy y npoueci GPOLIHAR enocTepiraeTeen clabikui pict rikpooprasiaming
8. Axa mareHMIIBAR KiAbkicTh monkyn ATE Mone cHnTesyaaTrCh ¥ Npo.
ueci Bponinds | 36 ARHMM MUKERIZEMKT
4. 38 Axny YMor Y npoueci Gposi HHRE MOME VTEOPIUBATHCE A0AaTKarh ATS
B AuUETETK paowil peaniii?
5. Hurm pinplanaeTsen Gpoastannnit cnn mertabost sy 510 merabaniamy sepal.
HHX reTepoTnodia? '
6. Axi mikpooprariaMy modyTh apiAcHoBITH cRNpTose Gpoginus?
7. Heazite Qpopmu cnvprovoro Gpoginna aa HefiGeprom, ¥ womy nozsree
ey o ederry Macrepa?
B, $irti 000DAMBOCTI IPHTEMENH] MONONHORHEAOMY T8 TpONioNoBOIHEIOMY
fpomnm?
9. Oxnpartepusylite npeacrassukis ponusn Lectobacillacene,
10. Fxi Gaxrepil Hasemars go pageen Entervbacteriacose?
11. HpowiTe aBs THMH Myp oxHeaoro 6 inun. Hxt npogysig npu
UBOMY VTOOPIIOTLEAT
| 12. Ax apilicHoeTsea canITapHRTt ARans mHTHO! DonwT
13. [aiite xapakTepueTinty nponicHososscnnx Garrepii
14. He npwxiedi MOA0MHEORHCIAIX | TRONIoHoBoKACAMX GERTepiSt noscHITs
MK TRHCT i 0 TE (hlaionorivyolo rpynoe Mikpoopraniomie.
15, Oxaparrepuayhive Gawrepii pony Clostridium, Flae Gpoginsa agificing.
Krri i GaKTepii 7
16. Sk elafysacToen 3BponKyBRMIN KIOCTPHIIS M C.-cnoayk e rayrani-
AOBA1 KHCAOTHT
17, ¥ yoMy nonsrac cyte pearciiil Crixaenaa?
18. Axi Gaxrepii 3piicam0Ts roMosueTATHEe GPOLIHHAT
19. Yomy apomeriuni ani HCIOTH TE TEPDIHN HE 11LLLEIOTHA GPOmmy -
BARHIOT
20. fixa poas npouecis Gporiuss v npapom?

15. NEPEHECEHHA ENEKTPOHIB
B AHAEPOBHUX YMOBAX
(AHAEPOBHE AWXAHHSA)

¥ peayantari GochiopHAOBAHA, CIPMAKERON 3 NEPEHECEHHAM
€MeKTPUHIE y npoaecl anxaues aepobuix miKpoopramanis, VTHO-
proeTeeA Habarato Ginswe AT, Hix npy cySerpataomy docthopu-
JmDBaHHI, AKe BiAGyBaeTHCH A yac Gposisus. Tomy He IMEHO, MO
B IIpoLecl eB0MONL Buliyk i abepires Taxuil Tun MeTaBoniany, y axo-
My BOZeHS BLI Opradiugcro eyGerpary neperocnTses Ha *an' gasuuii™
KHoeHs (HiTpaT, cyapthat, kapborar Ta in.); ui cnonyiew sinEopiso-
WTECA BoAHeM cyGerpary. SA8THICT IOPEHOCHTH E/IeKTPORM HA TaKi
cnoayku age faxrepisiv amory oxucHionaTu cyberpatm Gea yuacri
MONEKYJIAPHOTI0 KHCHK 1 oaepiysarTy Glasuie erepril, B 1e Mo
nueo ¥ opodeci Spomsas.

Taxi faxTepil MBIOTL CHETEMY TPEHETIOPTY £IeKTPOHIE, MICTATE
uuroxpomit. Onepskauns edeprii GoohOpMMORAKLAM, CIPAXKERUM
3 MEPeHCCEHHAM ENeKTPOMIBE Ha TAK] TepMIHANBE] AKIEOTOPY, SIK HiT-
P&T, CYALQAT TOLLO, HESMBEIOTL 2 HR ePOOH UM QU X a M M AN, Baaes-
HO BLI IPUPOOH HEOprasiuroro HRUETITOPA BOLHIO DOSPLARAOTE HIm-
pitmue, cyasharnne, apbouamue Ta iHme maxasuugs (pue. 15.1),

15.1. REHITPHDIKALIA TA BIAHOBNEHHA
HITPATY

MixpooprauiaMs BMKOpHCTOBYIOTE HiTpaT:

1) pas cumresy asoTeMicHuX waltunNuX woMOouenTis, Taxa
dcumianyitkna Himpampedykuia moke BiabysaTHCS AKX B AEPODHNX,
TEK | B AaHAEPOBHHUN YMOBAX;

2) aan mirparaoro guxanun (JucuMirayiiing nimpampedyr:
yrA), Npst LEOMY HITPAT B aHAcpobHUX Y MOBAN € TOPMIHRATBHITM 8KIIen-
Topom BaaMi0 (elexThoHIB).

B ofox 1ipx sMnaaKax HiTPAT CHOMATRY BLUIHOBTIOETHCR JO HITPI-
TY 3& ACNOMOreIo Himpampedykmadiu.

23%4.202
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Honopwy poRRI0
(opramismi abo neopraniwmi)
Aepobni ymons Arpoliue nuxauun

(y mpucyraocTi KneEw) Bel evpori abo

Jary eraTENN
o, aspoliu y nprcyT-
MOCTI MU0
Amsepobui yMonx Anuepofine IRxanEs
(2a mizcyTancTi xwoEw)

CyneduTtie guxanns
(ofiriraTai axsepofin)

Ciprose quxasmn
{Gaxyrbrariml
h obairaTai anaepoln)

—COOH Kapbonarie guxanmns

Gascre,
€0, HCO; {aneToramni pil)
Kapbomarae iuxainn

) (MemEoyTHOpMOBANLE]
CO,, HCO, GaxTepii)

DyMapaTe Quxanun
(cyxnmmorenni Gaxrepil)

Banizme nuRBEER
F.l-

Fuc. 15.1. lpouecn omepmanns esepril oxmcmonansinm dochopn-
mosanusm 8 sepoliuux Ta asaepoliumx ymomax (nepobie Ta amacpoline
AuxAnnR)

¥ nponeci acHMiTALIHEEOL HITPATPeAYKLI] YTBOPeHNI HITPUT
BUIHOBIIOETHCA 10 AMIAKY 38 A0NOMOrOI0 Mimpumpedyxmasu, Ha wo
BUTPAMAETLCA wicTs enexrpouis. Enexrtpouw meaxonsts sin
HAJII(®)H (y rpubis i Gaxrepiit) sbo depenorcstuy (v pocnus i ges-
kix Gaxvepiit). AMisk BUKOPHCTOBYETHCA AR CHETE3Y KIITHHHMX
HOMIOHEHTIE.

152 Vmwymwcym is7

HeniTpudiryioui Gaxrepii agaTsi BLIHOBMIOBATH HITPAT uepes
HITPET j0 reasonozibuoro ankwcy asory (N,0) 7a aacry (N.). Leii
npouec denimpugikayii BuaBresRi TINbBKK y dhaxyasmamuanux
aepobis. [leaxi mexitpudiraropu MOMYTE POCTH, BRKOPHCTOBY-
MM AK TEPMIHANBLHNH BKLENTOP BOAKIO He TLABKY Hitpar, a i uir-
PMT, & Tarox {Hogi # saxue asory. [lpeacranumxam HeHiTpRIKy-
10unx GaxTepiii € rpysTori Gaxrepil, uanpuiaag, 6awsnn. Paracoccus
denitrificans.

36i1He KA IPYNTY a30T0M BHACALION npexiTpudirxaniy. Tumua-
COBi BTPRTH 830TY B 0BMEMCHIX ALHKAX rpYHTY nos’ aaaui 3 Alas-
uicTo AeHiTpHdikyounx GakTepiii. AxTnBlo neit opouec sinbysa-
ETHCH, KOMH B TPYHTI CTBOPINOTLE A Axaepobui ymosn (nanpuraaa,
aacrifiRe nepeasononenun), ocobanno npu aacTocysaENi y ueft nepi-
OI oprativeux Ao6pys i mitparis. Hitpirr, sisii YTEOPIETLEA 3 HiT-
paTy y npoueci gemitpugikaull, AKYMYAIOCTECA B CTINHIX BOAAX,
A TAKOMX MOXe NOTPANNATY | B NUTay B0Oy.

Suavenun newitpudikauii y mpuponi. Henitpudikania —
enuupii Gionoriyumil npouec, sasgaku AROMY 38 Aaarkl A30T nepe-
TBOPHETLCH HA BLABHMHA MONeKVARPHII 8307, 3 rnobansHol TONKH
30py Ueit NPONCC MBE BUPILIAILHE JHANEHRA QAR IBEDEIEHHA WMT-
TH ua 3emHiR cywi. V rpysTax i sogofiMax, =i ROPMENLHO Repy-
WOTLEA, HITPAT € KiNnesnM nponykToM Mivepriisaii. SBasnaxku cuolil
BUCOKIR PO3MHEBOCTL ¥ Bl | cia6Komy 38’ ABYBAHKIO FPYHTOM HiT-
paT-iouM sHMIBanMcs 61 3 IPYHETIS | HeKONWUYBATHCL ¥ MOpChKii
soa}. Lle npraseno 6 40 1010, WO BMICT MOTeKY ARPHOIO H#30TY B BTMO-
chepl noves 61 IMenLuyBaTHER, i Dpouecn pocTy pocans i npotysiii
Giomacs ua cyiti Kiveus KigueM opunuanancs 6.

15.2. YTBOPEHHA CIPKOBOAHIO
Y NPOUECI BIAHOBNEHHA CYNbOATY

Cyasarpenyxyioul (cynsparosissornneansui) Garxrepil xapak-
TEPHAYIOTHCA JMBTHICTIO S0 NEPEHeCeHHA BOIHIO HA CyAbAT AK tep-
MIHENLHMI BKLENTOD EJEKTPOHIE 1 TAKHM YHHOM 10 BiIHOBIEHHA
cynshaty A0 cyandiny. Llei nponec vransaersca cyAndamuum
Guxannzim eboducuniasyiinon cyavpampedynyic .
OcuoBEMM NPOAYKTOM UbOTO Opouecy € cipkosofers. Binsiua yac-
THHA CLPKOBOAMIO, AKKI € B NPH PO, VTBOPIOETHCH SABASKH MUTTEC-
maasuocti Baxrepiiti-cynsharpeny kTopis.
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Xapaxmepuemura Cyabfamositnos/eeaabHILX Gaxmepid,
Cynstarpenyryoui Gaxrepii — e dizionoriuba rpyna, An8 AHol
XAPAKTEDHHM £ SJBTHICTE 0 YTEOPEHHA CIPKOBOAHIO 3 CYJIbdaTy.
CynbthaToBLIHOBNOBATE L Baxtepil, HE BIAMiHY BLI HiTpATDEnyH-
Topin, € ofiaizamuumu araepobomu. [odopamy BOAHIO CAYIKATH
npocTl HHMILKOMOJICKYAAPHI CIIOTYRM, AK1 YTEODIOKTECH BHECHIIOK
AHAEPOOHOro POAK/ABIBHEA GiomucH (B OCHUBHOMY LETHON03M): NIAK-
AT, aueTtat, npoiiosar, GyTupar, dhopriaT, BTAHOT, BHILL KMPHL
EHCIOTH, MOJIEKY/ISPHMI BOEHL. 38 CTYHOCHEN 38CBOCHAA opraniy-
HMX KMCNOT Po3pisRAKTE GBL FpYTIH cyAL(ETPENYKTOPIE:

1) ORMCHIOKTH ADHOP HE MOBHICTH TR BMALNAIOTE CLITOBY KHC-
norty. TasuMK € UPeNCTABHMKH CHOPOYTROPHBANBHOTO POLY Desul-
fotomaculum (Bagpyxnaa, D. nigrificans) T HECNOPOYTBODIOBAE-
poro poay Desulfovibrio (D. vulgaris, D. desulfuricans). 11i 6ak-
Tepil HE MAKTL DOBHOIO UHKIY TPHKAPIOHOBHX KHLIOT]

2) yaCTHHA TPECTABUMKIE LIE] FPYNY MOYE POCTH, BUKOPHE-
TOBYIOYM CIIHDTH, ALETHT, BHIL WMPHI kucnoTy #bo GenaonT, TobTo
€ xemoopzanozeniepompodant, 8 il snaTHi HABITE 10 XeMORIMo-
aamompopuozo pocTy ¥ NPMCYTHOCT BOAMED T8 dopmiaty. Heski
LITAMM 3OATHL CHHTE3YBATH KAITHHHI KOMICHCHTH 3 areTaTy, AKIHO
NCHOPOM BOAHI CysuTE H, 10070 € XeMonimozemepompogpami,
Mo wwx HaaesaTs CHOPCYTEOPIOBETLHL (Desulfotomaculum acele
xidans) T8 HECHOPOVTBOPHBANLH] HRINYKE {Desulfobacter), xoryu
{ Desuifococcus), capuMust (Desulfosarcing), wwrancti Gopm, AKL
PYXAIOTHCH KOB3AHHAM (Desulfonema), r& iH.

feakri cynehaTpelyKTOPH MOXKYThL POCTH Y npucyraocti H,

i cvnshAaTY AK CAHBEHX LKEpPen exeprii. 3ABTHICTS XKe A0 B/ HOBNEH-
HA CYaLGHTY 38 AONOMON0I0 MOMEKYJAPHOTO BOLHID i YTEOpEHEA NP
[LOMY BEJTHKMX KLNSKOCTE CIPKOBOAHI0, HE [OB' ABEHOrO 3 DOMITHHM
POCTOM, € XBPRKTERROIO IR BLALIIOCT] ey NshaTPELYKTOPIB.
AcuMizauifiza T8 aucHminaniina cynntarpenywiis, Mai-
sxe Bei BukTepil, rpuby Ta FeJleHl POCIKEY 3ATHI BUKOPUCTORYBITH
st IpKepeso eipkM cynsthaT. BOMM OIEPIKYIOTE 13 CYNBMATY Cyilb
fhil, HeCOXi AHKIE ANA CHHTE3Y CLPKOBMICHMY aMIHOKKCIOT, LINAXOM
acumizsuiinot cyrvipampedyndii (puc. 15.2). Cynshat ABiul aK1i-
ByeTECH 38 paxyuaor AT 3 yrEOpeHHRAM aaenodnH -3-thocthocy b
gary {ADC) thoethos nenoan-5-hochocy IupaTy {(PADC) (hep-
neati AT cyavgypunasa, APC-xinasa). Jnme et aeiui aKTHBE0-
RAHMI CYIL(PAT MOME Bl IHOBTIOBETHCH COCHATHY 1O cynnhiry (PAPC
pedyxmaaa), 8 0OTIM 10 CyALPIAY (cyavgpimpedyxmasa).

152 ¥

¥ Ppolac cynidary 359
ATD ATD
Y ATOcum : ADC xinn PO
@ypurzza
ADPC-pedyxmnia pedynmaza
1
50; 80} s07
Cyavgim- 8,07
pedyxmasa * sg;:’:ﬁn
8,0
L ' )
= [ [+]
HAmcusinanifion Acusianuifug

eynspaTpenyriin cynpdaTpenyRain

Pur_. 152, Cxema pmenmismitiimore . soWmimii-
HoTo RLIHOBIEHHA Cy.andary

Meprusit evan ducuminsyiinol cyauhaTpeIy XLl € aHANOriE-
HHM NPELECY BCHMUIALL CynbdeTY (VTEOPEREA BKTHBOBARONO ALEHO-
auntocpocyashary). lati AQC sianosmoetses (hepment ADC-
prdykmasa), TpryUOMy BLAHOBAPHHA MOME BLADYBATUCH IBOME LK~
Xamu: 1) 38 n0NoMorow cyasdimpedyrmasy cynsbar npamxo (Gea
VTBOPEHHH OPOMIMEMR DPOAYKTIE) BLAHOBAIOETHCR L0 CVIILMLILY, HA
L0 BUTPAYACTECS INICTh CAEKTPOHIB; 2) riocalosne TpueTanse sia-
HOBAEHHA 3 YTROPCHHAM OpoMiM MUY NPORYHTIE TARMX, AK TEITIO-
uaT i Tiocynedit.
Cipkose nuxawns. Baxrepis Desulfuromonas acetoxidans anat-
HA gnampncmnysmu EJNEMUHTADHY CIDRY A BXUCOTOR BOAHI V IPO-
teci BHREPODHOro nepesecerns enertponis, Cipka mpu weomy n;um
TOETBCH 10 CIpKOBOAHK. LIA BHALTIEHA 3 MOPCEKOL B2y GAKTepis 31aT-
HH noBHICTIO (10 GO, T8 BOAK) OKMCIOBATI €TAHOA T8 AleTET.
Towmpenss Ta poab cyasparpeayktopis y npuposi. Cyis-
:ha'rpenyrfm?m IYCTPMRIOTLCH B OCHOBHOMY B CIPROBOAHEBOMY MY,
AE OPTEHIMHI PeHOBHHN LAIRKTLCA HEACPOOHOMY POIKARZAHHK.
Ucugany MACY CIPROBOANIO, YTEOPBAHONY B NPHPOAI, CALY BEEWE-
TH KIHLEBMM DPOAYKTOM CyibdarHoro Auxanns. Binvuicts cipro-
sux podosuiyy MaWITs BesyHKEHIuHe noxomsenns. Lle Tax ssaua
ﬁiomﬂua.cipxa. ARA YTBOPHIIACH LIJIAXOM BLIBOKTEHHH CyNbDaTie
MOpPebKOl BOMK 38 AODOMOro CyisdaTpenyryviourx Baxrepiil.
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PesyseraTtom MATTEAAIBHOCTI CYIbPATPEIVKTOPIE € TaK 38aHs
anaepobna KOPO3iA 3aAL3G {mixpobua kopoain). Binomo, 110 y Boaoromy
cepenoBMILi I0HIBATIIR 3aniaa Moske BLICYBaTHCA i B AHAEPOGHITX YMOBAX:

4Fe + BH' — 4Fe* + 4H, (oxrcuenusn aaniaa). (1)

Iaiska 3 MONEKYARADHOLD BOAHI 38XMINAE 31130 BLL NoAalib-
woro pyHuysenes. [pote y npucyruoceTi cynbdaTpeayKToDiE i 3a
HAABHOCTI y cepeaoenlli cyaedaTis BiafyBReTHCH KATOAHA NENOIS-
pusauis, 1 saniso OKUCHIOETLCA HEBITE Y BIACYTEOCTI KECHIO!

4H, + S0% — H,8 + 2H,0 + 20H (sinuon/enus cynsdary); (2)
4Fe* + HS + 20H + 4H,0 — FeS + 3Fe(OH), + 6H
(yTBOPEHHA HEePO3UMHHOTO cynb(idy 3aniza). (E]]

Cymapra peaxiig piseans (1)-(3) mone GyTH HaseeRa y BUMONAL
4Fe + 802 + 2H,0 + 2H" — FeS + 3Fe(OH),.

SyMoRIEHE TAXOK KOPOIIEH LOLWKOPKEHHA 3A/I3HME TPV € myse
SOMTROBUM.

CynudaTpeayKTOpH € BiANOBLAANEHEMM 38 BUCOKT if BMICT CIPKO-
BoAHE0 B ranbuumpy wapex (mouan 200 M) Hoproro mopa.

15.3. YTBOPEHHA METAHY
Y NPOLECI BIAHOBNEHHA KAPBOHATY

MeTaH YTEODIOETECH B Pe3yILTATI suACPODROr0 POSKIANAHHA
opragiusmx pevorny. Woro sanacy € aocuTs snaunumm. Pospaxye-
KH DOKEaVIOTE, 1o Gavabko 1,6 T Byrneipo, AKEA HAIXOAUTE B BTMO-
ciepy y surnaai CO, B peaynsrati MiHepanisanii oprasivsEmx peyo-
BMH, COOMATRY DOTPAILTAE TyAM Y BUIAAAL MeTany 1 Tiabku TOTIM
mig picio rApoKcHILHMX PAIMKenis tepeTropoeTses Ha CO, a noni —
ua CO.. Ho exockcTem, ¥ AKMX YTBOPIETLCA METAH, HATEKATL TYHA-
pu 78 Gonora (inia nesss Metexy — OonoTHEMIE ra3), PHCOEL 10AR,
oceny HA AEi o3ep i cTaBKiB, TMMAHM, BIOCTIHMKYE OYHCHMX COO-
PYA, & TEKOM WAyHKH (py0ul) sxylinpux reapus. B auaepobuux ymo-
BAX OPraHiuHi peHoBMHM COOYATRY 36POIKYITLECH Ao enetary, CO,
18 H,, I mpoayktu merabonismy BUKODHCTOBYIOTBCH METEHOYTEO-
PHOBAABHUMH (MeTasorennumy) GarTeplanmu.

XapaKTepHCTHES MeTEHOreHis. 3s mopdoiorien MeTaHoy TBO-
proeabEi 6axTepil Morxua noginuTe Ha nanvuxonoaibai (Methano-

15.3. Yrsopenn MeTany y Npouect 