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BBEJIEHUE

MHUKpOOpPTraHU3Mbl COCTABIISIIOT OCHOBHYIO, JKU3HEHHO BaXKHYIO JUIS
SBOJIIOLUM YacTh XKUBOTO Ha 3emile. B kauecTBe OCHOBHBIX KOMIIOHEHTOB
MUIIEBHIX [ENel OHU UrPaloT YHUKAJIbHYIO, PELIaONIyI0 POJIb B OHOreOXH-
MHUYECKHX OUKIaX MIaHeThl. [Ipomecchl pa3noXeHus: OTMEPIINX PacTCHHI
U KMBOTHBIX, OCYIIECTBISIEMBIE T'€TEPOTPOPHBIMH MHKPOOPTaHU3MaMH,
COBEpPIICHHO HEOOXOAMMBI AJISI JKWU3HH, MOCKOJBKY B PE3YNbTaTe BBICBO-
00’kKmat0TC OMOTCHHBIE JIEMEHTHI, 0€3 KOTOPBIX HEBO3MOXHO €€ IPOAOJI-
XKeHue. MUKPOOPraHU3MBI ABISIOTCSI HE TOJBKO NMEPBUYHBIMHU MPOIYIECH-
TaMW, HO U JOMHUHHPYIOT B 6I/IOFCOXI/IMI/I‘-ICCKI/IX IUKJIaX BO BCEX OKCTpEC-
MaJIbHBIX YCJOBHSIX OOHMTaHMs, aJaNTUPYSICh K HAM. MHUKPOOPraHWU3MbI
MOTYT CIYKUTb HC TOJBKO B KaY€CTBC PAHHUX CUCTCM IMPCAYNPEIKICHUSI B
6I/IOMOHI/ITOpI/IHFC, HO U AJId1 OLUCHKHU W3MEHEHUH KiuMaTa U BOSHeﬁCTBHH
3arpsi3HEHUI Ha KOCHCTEMBI M UX KOMIOHEHThI. Kpome Toro, Mukpoopra-
HU3MBI ABJIIKOTCS TI'JIaBHBIM HMCTOYHUKOM 6I/IOJ'IOFI/I‘-IGCKI/I AKTHBHBIX BE-
IIECTB, KOTOPBIE MOT'YT OBITH TOJIE3HBI M UCTIONB3YIOTCS YEITOBEKOM.

Muxkpoouonozus (0T rped. MiCros — mauslid, bios — sxu3ub, 10g0Ss — yue-
HHE) — O0IMpHast HAy4YHAs AUCIMIUINHA, U3yJaIoiasl CTPOSHHE, KU3HEes-
TEJIFHOCTD M 3KOJIOTHIO MHUKPOOPTaHW3MOB (OakTepuid, rpuboB, mpocreii-
IIMX U BUPYCOB), MENbYAHIINX (POPM KU3HU, HEBUIUMBIX HEBOOPY>KEHHBIM
TJIa30M.

3a HECKOJBKO TBICSY JIET J0 BO3HUKHOBCHUS MI/IKpO6I/IOHOFI/II/I KakK
HAyKd 4YeJOBEeK, He 3Has O CYyLIEeCTBOBAHMHM MHUKPOOPIaHHU3MOB, IIHUPOKO
TMPUMEHAIT MMPUPOAHBIC ITPOUECCHI, CBA3AHHBIC C 6pO)KeHI/IeM, JUIA TIpUro-
TOBJICHUA KyMbICa U JPYTUX KHCJIOMOJIOYHBIX ITPOJYKTOB, IOJYYCHUA aJl-
KOTOJIs1, yKCyca, IIPU MOYKE JIbHA.

JIroou u3apeBne 3HaIN O MHOTHX IPOIECCaX, BBI3bIBAEMBIX MUKPOOPIa-
HU3MaMH, OJJHAKO HE 3HAJIM WCTHHHBIX NPUYMH, BBI3BIBAIOIINX OTH SBJIE-
Hust. OTCYTCTBUE CBENCHHH O NMPHUPOAE TaKWX SIBIICHWH HE MEIIANo JejaTh
HaOJIIOJICHNUS U 1aXKe MCIIOJIB30BaTh Psijl ATUX IIPOLIECCOB B OBITY.

MukpoOHoIorHs U3y4aeT BceX NpecTaBuTeIeld MUKpoMupa (0akTepuH,
rpuOsbI, npocreiimue, BUpYych). [1o cBoeil cyTn MUKpOOHONOTHS SIBISIETCS
Ononornveckoil ¢GyHIaMeHTaNbHOW HaykoW. JIns HM3ydeHus MHUKpoopra-
HU3MOB OHA HCIOJB3YET METOIBI OPYIMX HayK, NMPEeXIe BCETO (HH3HKH,
Ononoruu, OMOOpPraHNMYecKOl XIMMHHU, MOJICKYJISIPHOW OWOJIOTHH, TeHETHKH,
LUTOJIOTHN, UMMYHOJIOTHH. Kak n Beskas Hayka, MHKPOOHOJIOTHS TOpas-



JernsieTcs Ha o0Iyro ¥ 4acTHyto. O0mas MUKpOOHOIOTHS H3y4aeT 3aKOHO-
MEpPHOCTH CTPOEHHS W IKHU3HEAESTEIHHOCTH MHMKPOOPTaHM3MOB Ha BCEX
YPOBHSX: MOJIEKYJISIPHOM, KJIETOYHOM, MOIMYJISIIMOHHOM; I'€HETHKY U B3aH-
MOOTHOUIEHHS UX C OKpYy)Katomeil cpenoii. [Ipeamerom n3yueHns: yacTHOM
MHUKPOOHOJIOTHH SBJSIFOTCS OTACIBHBIC MPEACTABUTEIN MUKPOMUPA B 3aBH-
CHUMOCTH OT IIPOSIBJICHHS! U BIMSHUS MX Ha OKPYXKAaIOIIYIO CPEeay, KHBYIO
NpUpOIy, B TOM YHCIIE 4eloBeka. K yacTHBIM pazjenaM MHKPOOHMOJIOTHU
OTHOCSITCSI: MEIWITUHCKAsI, BeTEpUHAPHAs, CEIbCKOXO3INCTBCHHAS, TCXHH-
geckas (pa3zes OMOTEXHOIOTHH ), MOPCKast, KOCMHYEeCKast MUKPOOHOJIOTHSI.

JlabopaTopHbIe 3aHATHS IO MUKPOOMOJIOTHH SBIISIOTCS OJHUM H3 BaK-
HEHITUX BUAOB ITOATOTOBKH CIleNHaaicToB. OHU CIIOCOOCTBYIOT 3aKperie-
HUIO TEOPETUYECKUX 3HAHWH, pa3BUBAIOT HABBIKA CAMOCTOSTENFHON TpaK-
TUYECKOH paboThl, (OPMUPYIOT yMEHHE I'PaMOTHO aHAJIM3MPOBATh IOJY-
YEeHHbBIC Pe3yJbTaThl U JAI0T BO3MOXKHOCTH HaOJIO/aTh 3a YKHU3HEAESTENb-
HOCTBIO MHUKPOOPI'aHH3MOB.

B KoHIE KaxJ0ro J1abopaTopHOTO 3aHSATHS IMTOMEIICHbI KOHTPOJIbHBIE
BOIPOCHI JUIsl 3aKPEIUICHNUS TPOIICHHOTO MaTepuara.

CripaBOYHBIM MaTepuas MO3BOJIUT CTYAEHTY Jydlle YSACHUTHh COAEprKa-
HUE JTa0OpaTOPHOTO 3aHATHS, TOYHEE ONPEACIHTh BHUI OaKTepHATbHBIX
MpenapaToB MPH MUKPOCKOITHPOBAHHH.

JlabopaTopHBIC 3aHATHS COACPKAT KPATKYIO TEOPETHICCKYIO M MPAKTU-
YEeCKYIO 9aCTH; COCTABJICHBI 110 €IMHON CXEMe: MPUBOIATCS Ha3BaHHUE TEMBI
ma00paTOPHOTO 3aHATHUS, 1ENIb, MATEPHUAIEl U 000pyAOBaHHE, KpaTKas Teo-
peTHdeckas 4acTh, 3a/laHUs, METOJUKA WX BBHIITOJHECHUS, KOHTPOJIBHBIC BO-
HPOCHI.

B TeOpeTH‘ICCKOﬁ YacTH CXKaTo MU3J1ararorcsd OCHOBHBIC BOIIPOCHI U CBEC-
JIeHus, He0OXOIUMBbIE JJIsI BBIIOJIHEHUS MPAaKTHIECKOW paboThl, Hanbomee
Ba’XHBIC BOITPOCHI JOMOJHAKOTCSA BCIIOMOTAaTCJIbHBIMH WLITIOCTPAILTUAMU.

Y4eOHO-MeToAnYecKoe 1MOCcoOne COCTAaBICHO B COOTBETCTBHH C IIPO-
rpaMMOH TIO AMCHUIUTNHE «MHKpOOMONOTHS» A CTYAEHTOB BBICIINX
CENIbCKOXO3SICTBEHHBIX YUEOHBIX 3aBECHU, 00yJarOUIMXCs 10 CIIeIHab-
Hoctu 1-74 03 01 3o0oTexHusl.

OcHOBHasl 11eJIb OCOOMSI — OKa3aHWe MOMOUIM CTYJICHTaM B CaMOCTOS-
TEJIbHOM MOATOTOBKE K BBIMOJHEHHUIO J1A00PATOPHBIX 33/laHUH 110 MHUKPO-
ouosoruu.



JlabopaTopHoe 3aHsiTue 1.
MUKPOBHUOJIOTHYECKAS JIABOPATOPHSI: YCTPOMCTBO,
OBOPYJOBAHUE, PEAKTUBbI. TEXHUKA BE3OITACHOCTMU.

MHOPABUJIA PABOTBI C MUKPOCKOIIOM. METO/IbI
MUKPOBUOJOT'MYECKHUX UCCJIEJOBAHUM

Hens 3aHATHA: 03HAKOMHUTHCSA C YCTPOWCTBOM MHKPOOHOIIOTHYECKON
naboparopuu, ee 000py/ZOBaHUEM U PEaKTHBAMH, C METOJaMU MHKPOOHO-
JIOTHYECKUX MCCIEJOBAaHUH, C TEXHUKON 0€301acHOCTH U TpaBHIaMH pado-
ThI C MUKPOCKOIIOM.

Martepuaibl M 000pyJ0BaHHe: CBETOBOM MHUKPOCKOII; PHUCYHKHU C
YCTPOHCTBOM CBETOBOI'O M OMOJIOTHUECKOTO MHUKPOCKOIIA; *KYpPHANI MO TeX-
HHKe 0€3011acHOCTH; MpenapaTbl-Ma3KH.

Xoa 3aHATHSA

3aganue 1. O3HAKOMHTBHCS € YCTPOHCTBOM MHUKPOOHOIOTHUECKOI
JabopaTopuy (OCHALIEHHOCTH 000PY10BAHUEM U PeaKTHBAMU).

Mukpoouoaorudeckas JJadopaTopus u ee 000pyI0BaHHE.

Bces pabora ¢ Mukpodiaopoit mpoBoauTcs B 1a00paTOPHIX, KOTOPHIC B
3aBUCHUMOCTH oT OCHOBHBIX 3aJa4 MOTyT 6])ITI) Hay4HO-
HCCIICAOBATEILCKUMH, THATHOCTUIECKUMH FITH ITPOU3BOICTBEHHBIMI.

CoBpemMeHHasi MUKpoOHoIornuecKkas 1abopaTopus mpeacTaBiseT co0oit
KOMIUIEKC TOMEIICHUH, 000pyAoBaHUA W TNPHOOPOB, IMMO3BOJISIOMINX WC-
TMOJIb30BAaTh pPa3JIMYHbBIC NPUCMBI JId BbIpalllUBAHUSA MHUKPOOPIaHU3MOB,
BBIJICICHUS] WX YHCTBHIX KYJIBTYp, U3y4eHHS MOP(OIOTHIECKUX, KYIBTY-
PATBHBIX U (HU3HUOJIOT0-OHOXUMHYCCKIX CBONCTB.

Muxkpobuonozuueckas rabopamopusi — 3T0 padodne KOMHATHI JUIS TIPO-
BCICHUS I/ICCJ'ICI[OBaHI/Iﬁ u HOI[CO6HBIC MOMCUICHUA, KOTOPBIC 3aHUMAIOT
OTIpENICIICHHY0 TIIOMaah. [loMemeHns MUKPOOHOIOTHICCKUX JIaboparto-
PHii 110 CTETEHH ONIACHOCTH JIJIs IEPCOHANIa Pa3Ae/siOTCs Ha IBE 30HBI:

1) «3apa3nas» 30Ha — MOMEIICHHE WIK TPYIIa MOMeNeHui 1aboparo-
puu, raA€ OCYIIECTBIIAIOTCA MaHUITYJIAIIUU C MaTOTCHHBIMU 6HOJ’IOFI/I‘I€CKH-
MH arcHTaMH U WX XpaHCHHUE, MEPCOHAT OJICT B COOTBETCTBYIOIIMI THII 3a-
IIUTHOM OJEKIBI;

2) «gucrasi» 30HA — MOMEIICHUSI, [JIe HEe IPOBOAT paboTy ¢ OuoIorHye-
CKHAM MaTepHajioM, IEPCOHA OAET B JIUYHYIO OJCHKIY.



B kaxoif KOMHaTe JODKHA OBITH PAaKOBHUHA C BOJONPOBOIHON MOABOJI-
KOH ¥ MOJKOH A7 OyTHUTH ¢ AC3MH(HAITUPYIOIIAM PaCTBOPOM.

MuxkpoGronornaeckasi 1abopaTopusi JOJDKHA MMETh: JOCTATOYHOE KO-
JIMYECTBO NOCYABl M APYrHX MarepuaioB (KOJObI, MPOOUPKH, HMIMHIPEL,
yamku IleTpu, MUMETKH U 1Ip.); IpeIMETHBIE U TIOKPOBHBIE CTEKIa; OaKTe-
pHOJIOTHYECKHE TETIIH, TaCTePOBCKUE MHUIETKH; MUTATEIbHBIE CPEJIbl; pac-
TBOPBI KPAacOK IJIsl OKpaIINBaHUsI IIPENapaToB; IITATUBBI; Ta30BbIE TOPEIKH;
TEPMOCTATBl; aHAYPOCTAThI, CTEPUIIM3ATOPBI CYX0XKapOBbIE; CTEPUIIN3ATOPHI
NapoBble; BOASHYIO 0aHIO C TEPMOPETyJISTOPOM; XOJOAWIBHHUKH U MOPO-
3UIIBHBIE KaMephl; ienTpudyru (puc. 1.1).

Puc. 1.1. Mukpobuonorndeckas 1ad0opaTopus

TepmocTaTbl UCIONB3YIOTCS ISl KyJbTHBUPOBAHUS MHUKPOOPIaHU3MOB
IpU CTaOMJIBHOW TeMIIepaType B 3aBUCHMOCTH OT TEMIIEpaTypHOTO OITH-
MyMa MHKpOOOB JaHHOTO BU/A.

AHaspocTaThl MCHONB3YIOTCS ISl KYJIbTUBHPOBaHMS aHa’poboB. Cre-
PUIIM3ATOPHI CyX0XKapoBhle (CymmiabHbIe mKadbl, meun Ilactepa) mpegHa-
3HAYEHBI! U CTEPHIIM3ALMN METAIINYecKuX, (pap(OpoBBIX H CTEKJITHHBIX
npeaMeToB. Pexxum crepunmsarn — 160-200 °C.

Crepunm3aTopbl TapoBble (aBTOKJIABHI, anmmapaTsl Koxa) ucrmons3yrores
JUISL CTEPUIIM3ALUH IPOOUPOK, KOJIO, BATHBIX TAMIIOHOB, MIJI U LINPHUIEB B
repMETHYECKUX YIAKOBKAX, a TAKXKE IUTATEIbHBIX CPeJl U PacTBOPOB, XH-
MHUUYECKHH COCTaB KOTOPBIX HE U3MEHSETCS IIPH BHICOKHX TEMIIEpaTypax.

BopnsiHast GaHsi ¢ TepMOPETYIATOPOM HPUMEHSIETCS I IpOOHOM cTepH-
JM3aLUH — THHAAIU3ALIH.



XO0NOOUIEHUKN M MOPO3MJIBHBIC KaMEphl CIy)KaT JUlsl XpaHEHUs hcciie-
JTyeMBIX KyJbTYp MHUKPOOPTaHH3MOB, TUTATEIbHBIX CPEJl, MAaTOJOrHIECKOro
U JIPYTUX HCCIIEYEMBIX MaTepHalIoB. [ AIMTENLHOTO XpaHEeHUsT MUKPO-
00B ITPUMEHSIOT 3aMopaxkuBanue (1pu Temneparype ot —20 no —40 °C).

LleHTpudyrn NpuUMEHSIOTCS 11 OCAXICHUS MUKPOOOB B KHUIKOCTAX:
B CMBIBaX MHKPOOHOW Macchl ¢ INIOTHBIX HMHUTATEIbHBIX CPel, MUKpOOpra-
HHU3MOB, BBIPALIIEHHBIX HA )KUAKHUX MUTATEIBHBIX CPEAax, v Ip.

3aganue 2. M3yuynth mpaBuja padoTbl B MHKPOOHOJOTHYECKOI
JadopaTopuu, 00513aHOCTH CTYACHTOB U JeKyPHbIX BO BpeMs padoThl B
JadopaTopuum.

IIpaBuna pa6oTsl B MHKPOGHOJIOrHYeCKOii 1aGopaTopuu.

B MukpoOHonorundeckoil npakTHKe MCHONB3YIOT TJIaBHBIM 00pa3oM 4H-
CTBIE KYJIBTYPbl MHKPOOPTaHM3MOB, T. €. TOMYJSIHUH MHKPOOPTaHHU3MOB
OJTHOTO BHUJIa, YacTO SBJISIOIIMXCS] IOTOMCTBOM OJHO# KieTKu. B Bo3nyxe,
Ha MMOBEPXHOCTH OKPYKAIOLIUX HAC MPEIMETOB, Ha OCXK/E, PyKax, BOJIOCaxX
Bceraa uMeercsi 0OJbLIOE KOJIMYECTBO Pa3sHOOOpa3HOW MHKPOQIIOpHI, IOo-
3TOMY [UIsl 0OeCIIeYeH s CTEPHILHOCTH MCCIEAOBAaHNI 1 NPEJOTBPAICHUS]
3arpsisHEHUs KyJIbTyp paboTa JOJKHA MPOBOJIUTHCS C COOJIOJCHUEM IIpa-
BWJI aCENTHKH.

1. 3ampenraercs pabotaTs B 1abopaTopuu O€3 XalaToB W IIATIOYCK, BhI-
ITyCKaTh U3-T10]] OJICXKIbI BOJIOCHI, BOPOTHUYKH.

2. 3anpemaercsi BXOAUTH B y4eOHBIE TaOOpaTOpPHU B TOJIOBHBIX yOopax
U BEpPXHEHU 0JexKIe.

3. 3amperaercsi KypuTh, IPUHUMATh MHILY B y4eOHBIX J1a0OpaTOPHUSIX
kadenpsl.

4. 3ampemaeTcs K1acTh Ha CTOJI CYMKH, OJIXKITY.

5. Bech marepuall, ¢ KOTOPBIM MPEACTOUT pabOTaTh, JOJKEH paccMar-
pHuBaThCA KaK MHPHUIMPOBAHHBIMN.

6. I1pu paboTe ¢ UccneayeMbIM MaTepHaIoOM MM C KyJIBTYpaMH MHUKpPO-
OpPraHu3MOB HEOOXOIMUMO CTPOro COOINIIOAATh CIleAyIOUINe TeXHHYECKHE
MPUEMBI:

v’ mepey paGoOTOM THIATENHHO MPOBEPHUTH LEIOCTHOCTh CTEKJITHHOM MO~
CyapI,

v/ He MPHUKacaThCsi PyKaMH K HCCIIEyEMOMY MaTepHaiy U KOHICHCATY B
3aCesTHHBIX YalllKax;

v/ paboTaTh TOJIBKO ¢ MOMOLIBIO MHCTPYMEHTOB (IIMHIETHI, 6AKTEPHOIIO-
THYECKHE TETIIH, UTJIbl, KOPHIAHTH | TIp.);



v IIpy ToceBe MaTepHalia ClejaTh HAJANUCh Ha MPOOHpKAx, Yamikax
[Metpu, xonbax, paakoHax ¢ ykazaHHEM HOMEpA aHaIN3a, KYJIbTYPbl U 1aThl
10CeBa;

v/ He HaKJIOHSTHCS OJM3KO HAJ[ CIUPTOBKOW W HE IPOTATHBATH HAJ| OT-
HEM PYKH;

v/ HE 3aXKUraTh CIUPTOBKY OT IPYrOd TOpSINel CIIUPTOBKH, 3TO MOXKHO
JIeNIaTh TOJIBKO C TOMOIIBIO CIIHYEK;

v/ PacTBOPHI, COJEpKAINE MHKPOOPTaHU3MbI, HAOMPATh B IHIIETKY C
MIOMOIIBIO PE3MHOBON I'PYIIH; MAIETHPOBATH PTOM U MEPEINBATH PACTBOPHI
13 COocyJia B COCYJl yepe3 Kpail 3arperaercs.

7. O ciryJasix aBapHy ¢ TIOCYZIOH, coAeprKaIieil 3apa3Hblil MaTepHa, Win
0 MPOJIMBAHUM 3apa3HOTO MaTephaia HEOOXOANMO HEMEIIEHHO COOOUIUTh
NpenoiaBaTelio U BMECTE ¢ HUM IPOBECTH MEPONPUSTHUS 110 00e33apau-
BaHUIO 3arPs3HCHHOMN OJIEXKIIbI, YacTe Teja, IPeIMETOB paboduero Mecra.

O0s513aHHOCTH CTYAEHTOB U JI€KyPHBIX BO BpeMsi padoThl B jJadopa-
TopHuHu Kadeapsl.

1. Kaxaplii cTyIeHT UMEeT MOCTOSIHHOE pabodee MeCTO B TaOOpaTOpHH.
W3 nuuHbIX Belieil Ha paboueM MecTe JIONMyCKaeTcsi HaJU4Yhe TOJIBKO JaH-
HOTO TIocoOus 1 paboyeit TeTpaau, B KOTOPOH AENaloTCs 3alKiCH U 3apHCOB-
ku. Hudero numrHero (B TOM 9Hciie Y9eOHHKOB U APYTUX KHUT) Ha pabodeM
CTOJIC HE TOJDKHO ObITh. CyMKH, KHUTH, JPYTHE JIMYHbIEC BEIIN CIEAYET I0-
JIOXKUTH B CTOJL.

2. Matepuan mist paboThl Ha 3aHATUM NPUHUMACT KKIBIH AEXKYpHBIH
1o rpymre y nabopaHta Kadenpsl Moj 3aJoT JOKYMEHTa (CTyIeHYECKHH
OMJIET WUIM 3a4eTHAs KHI/I)KKa), MUKPOCKOIIBI BBIJAOTCA TOJIBKO IIOJ 3aJI0T
3a4€THOM KHWXKKH.

3. 1o Hayama paboThl HEOOXOIUMO MPOBEPUTH pabodyee MECTO, COCTOs-
HUE MHKPOCKOII4a, O HEJAOCTATKax COO6H_[I/ITB JCKYPHBIM CTYJACHTaM W IIpEC-
MI0JIABATEIIIO.

4. Bo Bpems 3aHATUS ISXYPHBIM pazfgaeT MaTepHan IOA KOHTPOJIEM
npenoaasarens. JeXKypHble IPUHUMAIOT y4eOHBIH MaTepuan M pacrpese-
JISIFOT €T0 CTYAEHTaM.

5. Ilepen HauyamoM paboOTHI CTYJEHT 00s3aH HaJeTh MEAMIMHCKUH Xa-
nar. Crnenyer paboTaTh aKKypaTHO, JKOHOMHO PacxoJ0BaTh MaTE€pHaNbl U
PEaKTUBBI, IO OKOHYaHUH PA0OTHI FaCUTh CIIMPTOBKY.

6. HeoOxonmnMo Bo BpeMs paboThI colepkaTh pabodee MECTO B TOPSI-
Ke; OepeKHO 00paIaThCs ¢ MEKPOCKOIIOM H APYTHM O00OpYJOBaHUEM; NpU
MIOCeBaX MUKPOOOB HE XOAWTh, HE Pa3rOBapHBaTh; HA BCEX MOCEBax (B MPo-
Ompkax, Jamrkax) IelaTb HAAINCH, coAaepKantiue GpaMminio, Kypc, TPYIy,



narty, o0beKT NOCeBa; BCE MCIIONB30BAHHBIC NMUNETKU M NPEIMETHBIE CTEK-
Jla-Ma3KH OIycKaTh B 0aHKy C JIe3MH(UIMPYIOIIMM PacTBOPOM, HAXOJs-
LIYIOCS Ha paboyeM CToJe.

OO0s3aHHOCTH CTYAC€HTOB H JAe:KYPHBIX 10 OKOHYAHUH PadOThI.

1. B xoHue 3aHATHsS Hajo NPUBECTH B HOpsIOK pabouee mecro. Bcee
npeAMETHl Ha paboyueM CToJIe Pa3MECTUTh B TOM HOPSIKE, B KAKOM OHH ObI-
JIU IO Havaja paboThL.

2. Bce moceBbl B Hamkax W INpoOWpKax CHATh IEKYPHBIM (JIeKypHBIC
MTOMEMIAIOT UX B TEPMOCTAT).

3. OtpaboTanHbIi MaTepuan (KylIbTypbl, MUKPOOHBIH MaTepuan u Ip.)
MIOMECTHTB B OUKC JUIs 00e33apakuBaHUs ITyTeM aBTOKJIABUPOBAHUSL.

4. IlpuBecTH B MOPSLOK MHKPOCKOIL: Cal(eTKOH TIaTeabHO MPOTEPETh
MMMEPCUOHHBIH 0OBEKTHUB OT Macja, NepeBEeCTH PEBOJIbBEp OOBEKTHBA Ha
X8, HOIOXKUTH MOJ Hero caiuderky, clierka MmpuwxkaB oObEKTHBOM K Tpel-
MCETHOMY CTOJIUKY, U, IPU HeO6XOI[I/IMOCTI/I, MOCTaBUTb MUKPOCKOIT Ha IOJI-
Ky Wi B mkad.

5. O6paboTars pyku Ae3UHOUIUPYIONIUM PACTBOPOM H TIIATEIHHO BbI-
MBITh UX C MBIJIOM.

6. XpaHeHue, OTHYCK, oOe33apakuBaHHe (YHHYTOKEHHE) MaTepHallOB
OCYIIECTBIISCTCSl TPENOJAaBaTeNIIMA M JIA0OpAHTAMH COTJIACHO COOTBET-
CTBYIOIMM HHCTPYKLHSM.

7. Cnatp nabopaTopuro 1abopaHTaMm.

3aganue 3. U3yunTsh MeTOABI JA0OPATOPHOIl NTHATHOCTHKH, NPH-
MeHsieMble B MUKPOOHOJI0THYeCKOi NMpaKTHKe.

Metoapl Hccile0BaHMii, MPpUMeHsieMble B MHKPOOHOJIOrHYeCKOii
NpaKTHUKe.

MuxpoOroIorHiecKue METObI TI03BOJISIIOT ONPEACIUTh BHJ BBIICIICH-
HOTO MHKPOOPTaHHW3Ma W OCYIIECTBUTH THArHOCTUKY NAaHHOTO 3a00jeBa-
Hust. [Ipy M3y4eHUH MHUKpPOOPIaHM3MOB IPUMEHSIOT CJIEAYIONINE METOIbI
71a00paTOPHON TNarHOCTHKH.

1. Mukpockonuueckuit. C TOMOILBIO 3TOTO METO/A YCTaHABJIMBAIOT
Mopdoornyeckue CBOWCTBa MUKpPOOOB B IIpenaparax-mas3Kax, IpUIrOTOB-
JICHHBIX N3 MHUKPOOHBIX KYJIBTYp M HCCIEIyeMOro Martepuana: a) ¢dopma
MHKp00a; 0) pa3mep; B) B3aMMHOE PACIONIOKEHHUE; T) HAJIMYNE CIIOp W Kal-
CYJI; I) TOJBHKHOCTb.

2. bakmepuonozuueckuit (muxpoéuonozuyeckuit). OCHOBaH Ha IIpoO-
BEJICHUW M TIOCEBE MHUKPOOOB Ha MCKYCCTBEHHBIE OOBIYHBIC WM CIEIHAIb-



HbIE MMUTATEJbHbBIC CPE/IbI C LIENIBIO BBIIEICHHS YUCTOW KYJIbTYphl U U3yde-
HUSI €€ CBOWCTB.

3. Buonozuueckuii (ouonpooa). Ilpumensiercs: sl ONpeAeTICHUS NaTo-
TEHHOCTH, TOKCHKOT€HHOCTH MHKpPOOPraHu3MoB. OCYIIECTBISIETCS MyTeM
3apakeHUs PasMYHBIMH METOJAMU YYBCTBHTEIBHBIX, JTAOOPATOPHBIX WITH
JIPYTUX KUBOTHBIX.

4. Ceponozuueckuit. OCHOBaH Ha OOHApPYXCHUH CIEIM(PUUECKUX HM-
MYHHBIX Tell B CBIBOPOTKE KPOBHU OOJIBHBIX KHBOTHBIX C MOMOIIBIO CTaH-
JAPTHBIX CHEUUPHUISCKUX MMMYHHBIX CHIBOPOTOK, COJACPIKAILIMX aHTHTEIa
MPOTHB OMNPEJIEICHHOTO BHa MUKPOOOB.

3ananue 4. O3HAKOMUTBHCH C MPaBUJIaMH padoThbl ¢ MUKPOCKONA-
MH. U3y4nTh NOPsAAOK padoThl CBETOBOI0 MHKPOCKOINA.

IIpaBuja padoTbl ¢ MUKPOCKOTIAMU.

IMpn m3ydeHMn MOPQOIOTHH MHUKPOOPTaHU3MOB OOBIYHO HCIIOIB3YIOT
CBETOBBIE MHUKPOCKOMBI «bruoiam P-12» u «Mukpomen C-12» (puc. 1.2),
6uosnornueckuii Mmukpockorn XSP-136 (puc. 1.3).

a 6

Puc. 1.2. O0wuii BU CBETOBBIX MHKPOCKOIIOB:
a — «buonam P-12»; 6 — «Muxkpomen C-12»
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Puc. 1.3. YerpoiicTBo 6uonormueckoro Mukpockomna XSP-136:
1 — oxynspbl; 2 — GUHOKYJISIpHAs HACA/Ka; 3 — LITaTHUB;
4 — pykosiTKa rpy0oii HACTPOMKY HA PE3KOCTH;
5 — pyKOsITKa TOUHOI HACTPOWKHU Ha PE3KOCTh;
6 — pyKOSITKH TIepeMeleHus IPeJMETHOTO CTOINKA
BIIPAaBO-BJICBO (BIEpe-Ha3a.); 7 — KOJUIEKTOD;
8 — KoHJeHCOp; 9 — MPEIMETHBIN CTOJIUK;
10 — oObexTHBBI; 11 — peBobBEpPHOE YCTPOIHCTBO

Céemo6oii MUKpockon — CIIOKHBIM ONTHYECKUN TpuOOp, MpenHa3Ha-
YCHHBIN JUIS U3YYCHUS B YBEIMICHHOM H300paKEHUHN MEIbYaNIIINX MHKPO-
OpPraHM3MOB, HEBUIUMBIX HEBOOPYKCHHBIM Tl1a30M. CBETOBBIM OH Ha3bIBa-
€TCsl MOTOMY, YTO H3ydYeHHE OOBEKTOB OCYIICCTBISICTCS B MPOXOJAIIEM
JTHCBHOM HJTH 3JICKTPHYCCKOM CBETE.

CBeTOBOM MUKPOCKOIT COCTOUT U3 IBYX YacTEH:

1) MexaHHWYeCKas 4acTh COCTOMT W3 TIOJKOBOOOPA3HOTO IITATHBA, CO-
CTOAIIETO W3 HOXKH MHKPOCKONA (OCHOBAaHHWE); KOJOHKH C MPUKPEIUICH-
HBIM K HEH IMPEeIMETHBIM CTOJHMKOM; KpPOHIITEeWHa KOHAEHCOpa; TyOyco-
JiepKaTesst; Tyoyca; peBOJbBEpa, B KOTOPHI BBHHUMBAIOTCS OOBEKTHBEHL
MaKpOBHHTA, KOTOPHIHA NIepeIBUTaeT TyOyC BBEPX W BHU3; MIUKPOBHUHTA,

2) onTUYecKas 4acTh COACPIKUT OOBEKTUBBI, MIPU3MY, OKYJISIPhI, OCBETH-
TEJBHOE YCTPOWCTBO: 3€PKasi0, WM OCBETHTENb (IJCKTPUUCCKAs MOJCBET-
Ka), KOHJICHCOp, auadparmy.
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3eprano cyXUT A HANIPABJICHUS] CBETOBBIX JIy4ed OT 0OBbeKTa (MHK-
poba) x oObekTHBY. Ilockass cTopoHa MCIONIB3yeTCs MPU UCKYCCTBEHHOM
OCBEIIEHHUH, BOTHYTast — IIPH THEBHOM.

Konoencop ciyxur Juis coOupanust JTydeil, HIyIHX OT 3epKaja K OJJHOH
TOuKe — (DOKYCY; COCTOUT U3 CHCTEM JIMH3. [ SIpKOro OCBEIIeHHUs MpH
N3y4YCHUH HEOKPALICHHBIX 00BEKTOB €ro IOJHUMAIOT BBEPX, [UIsl yMEHbIIIe-
HUSI OCBEIIEHHOCTH OITyCKAIOT BHU3.

Huagpaecma HaxoguTcs TOA KOHACHCOPOM M COCTOMT M3 MeETaJlIHde-
CKUX IUIACTUHOK, KOTOPBIE PBIYaXKOM Pa3ABHUTAIOTCS W CABUTAIOTCS JUIS
YBEJIMUYECHUS WIIM YMEHBIIECHHS 10CcTyna cBeTa. [Ipn cyKeHuH MmiacTHH CBe-
TOBBIX JIydel B 00BEKTHB MOTAIaET MaJjlo, IIPU OTKPHITHH — OOJIBIIE.

Pazpematommas cnocoOHOCTH IJIs1 COBPEMEHHBIX MHUKPOCKOIIOB HAXOIUT-
cs1 B pezenax 0,2 MKM M 3aBUCHT OT JUTMHBI CBETOBOW BoJHBI. O01ee yBe-
JIMYSHUE MUKPOCKOIIa — IIPOU3BE/ICHHE YBEIUUCHUH 00BEKTHBA U OKYJIsIpa.

Oxyzisipel IO CBOEMY Ha3HAYCHUIO CPABHUBAIOTCS C JIYIIOW W YBEJINYH-
BalOT U300pakeHHe o0beKkTHUBa OT 7 10 15 pa3. MUKpPOCKOIBI OBIBAIOT MO-
HOKYJISIpHBIE (AIOT MJIOCKOe M300pakeHne) U OWHOKYIsIpHBIE (M300paxe-
HUE 00BEMHOE, CTEPEOCKOTTUYECKOE).

Ob6vexmuebl OBIBAIOT cyxue U nMMepcruoHHbIe. Cyxue 0ObeKTHBBI 1al0T
cimaboe yBenmueHue (B 8—20 pa3) uz-3a 606I10T0 (POKYCHOTO PACCTOSHUS —
MIPOCTPaHCTBAa MEXy (PPOHTAIBHON JMH30M CyXOTro OOBEKTHBA U Mpemnapa-
TOM. MMMepcHOHHBIE OOBEKTHBHI ITO3BOJIIOT IOJNYYHTh YBEIHUYCHHE B
40-90 pa3 Omaromapss HaWMEHBIIEMY (OKYCHOMY PACCTOSHHIO MEKIY
(dpoHTaNbHON NMH30H M mpenapaToM. IIpH MMMEpPCHOHHOM MHUKpPOCKOIIH-
POBaHHMHM Ha Ipenapar HAHOCST KAaIUll0 MMMEPCHOHHOW KHIKOCTH (TJIHIie-
PHH, Ba3eJIMH WK Ipyrue npo3padynbie Macia). [Ipu HaHeceHHH KaIuld UM-
MEpPCHOHHOTO Macia He MPOMCXOJUT PacCeMBaHUs JIydel CBeTa, a 3HAYMT,
XOPOIIIO OCBEMIAETCs MmoJie 3peHus. [Ipn UCTIoIb30BaHNH CyXUX 0OBEKTHBOB
uMeeTcs Mpocioika Bo3ayxa. CBETOBBIC JTydH, NPOXOAAIINE 4Yepe3 Mpea-
METHOE CTEKJIO IIpenapaTa, MOMaaT B BO3AYIIHYIO MPOCIONWKY, MPEIoM-
JISIFOTCSI, OTKJIOHSIIOTCSI M HE TTOJTHOCTBIO ITONAAaloT B 00beKTHB. OcBeleH-
HOCTB HOJIS 3pEHHSI IPH 9TOM OyZAeT He3HAYUTENbHas.

IHopsinox padoThI €O CBETOBBIM MHKPOCKOIIOM.

Hauano pabomuwi:

1. VcTaHOBUTH MHKPOCKOII Ha Manoe yBeanueHue (x4).

2. HaBecTn MakCHMasIbHYIO OCBEIIEHHOCTb!

a) MIOBOPOTOM 3€pKala,

0) MakCHMaJbHBIM MTOTHATHEM BBEPX KOHACHCOPA,

B) MaKCHMAJIbHBIM OTKPBITHEM THa(parMsl.
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3. YCTaHOBUTH MUKPOIIpENapaT Ha IPEAMETHBIH CTONUK M 3aKPEIUTh ero
32)KHMaMU.

4. Haittn m3o0paskeHre TipeaMeTa moj X4.

5. Hanectu karmiro MIMMEpPCHOHHOTO Maciia Ha Ipernapar.

6. YcTaHOBHTH MUKPOCKOII Ha Ooibiroe yBemmaeHue (*100) no memka.

7. Ilox xoHTpOIEM IJla3a MaKPOBHHTOM OITyCTHTh OOBEKTUB MUKPOCKO-
1a MaKCHMaJIHO BHU3, TOKA OH HE KOCHETCSI IMMEPCHOHHOTO Maciia.

8. Habnromast B OKyJsip, IOJAHUMATh MaKpOBHHTOM BBEpX TyOyc 10 Tex
TI0p, MOKa He TOSBUTCS N300pakeHHEe MpeaMeTa.

9. MUKpOBHMHTOM YCTaHOBHTb D0Jiee 4eTKOe H300paKeHHe peMeTa.

10. ITpoBecTrt MUKPOCKONHIO Ma3Ka. MHKPOCKOMYECKYI0 KapTHHY 3a-
pucoBaThb B TETpaaH.

Oxonuanue pabomol.

1. ITogHATh BBepX TyOyc MaKpOBUHTOM.

2. CHATH MHKpOTIpETIaparT.

3. O0bektuB x100 oTBeCTH B CTOPOHY U Cal(EeTKOH YAaIUTh OCTATKU
MMMEPCHOHHOTO Maca.

4. YCTaHOBUTh MHUKPOCKOII B HEWTpaJIbHOE IOJIOKEHHE WM Ha Majloe
yBeIM4YCHUE X4 U OIyCTUTH TyOYC BHH3.

5. I[IpeAMETHBIN CTONUK HOKPBITh MapiieBOi caneTKoil.

6. ITocTaBUTH MUKpOCKOII B IIKad IBYMS pyKaMH: OIHOH pyKOH OepyT
3a IITAaTHB, BTOPOI NOAJCPIKUBAIOT 32 OCHOBaHHE.

TeMHOMOJbHBIH MHKpPOCKON (YJIbTPaMHKPOCKoM). OcCOOEHHOCTBIO
ATOTO0 MUKPOCKOIIA SBISIETCS HAIMINE KOHACHCOpa TEMHOTo Tods (rmapabo-
JIOUJI-KOH/IEHCOPa), KOTOPBII KOHIEHTPUPYET CBETOBOM ITy4OK M HAIpaBIs-
€T ero Ha HcCleayeMblii 00BbeKT cOOKy. BBumy TOro 4ro mpsiMble JTydd OT-
CEeKaloTCsl IEHTPAIBLHON AuadparMoil KOHIEHCOpa, a KOChIe JIy4H, BBIXOAS-
e 1o nepudepun nuadparmel, He TIONMAAAIOT B 00BEKTUB, YIBTPAMUKPO-
CKOII IMEET TEMHOE TI0JIe 3peHHsl. [Ipy 0CBEeIeHNN KOCBIMH JTy4aMH KHUBBIX
W HEXHBBIX YacTHUI[, B TOM YHCIE MHUKPOOOB, 4aCThb OTPaKCHHBIX IIydel
nornajgaer B 00bEKTHB; MPU STOM HaOII0JaeTcs SPKOe CBEYSHUE YaCTHI[ Ha
TeMHOM (hoHE. TEeMHOMOIbHYI0 MUKPOCKOIHIO HCIIONB3YIOT AT N3y4CHHUS
MOJBMXHOCTH MHKPOOOB, HAOJIOJICHHS! OYEHb TOHKHX OOBEKTOB (CIHPO-
X€eT) B Mperapare «pasiaBlicHHas Kamis (puc. 1.4).

®a30B0-KOHTPACTHBI MHKPOCKOIN. OTa pPa3sHOBUIHOCTH CBETOBOTO
MHUKPOCKOIIA MTO3BOJISIET U3y4aTh CTPYKTYPY JKMBBIX HEOKPALIEHHBIX MHK-
poboB (mpo3pavHbIXx 00BekTOB). [IpH MPOXOKICHUN CBETa Yepe3 HeoKpa-
IICHHBIC Ml/IKp06HI>Ie KJIIETKU, B OTJIUYMUEC OT OKpPAUICHHBIX, aMIUIUTYyJa
CBETOBBIX BOJH HE MEHSETCSI, @ IPOMUCXOANT JIUIIb H3MEHEHHE 110 (haze, 4To
He yJaBlIMBaeTCs Ii1a3oM denoBeka. CABUT 1O (aze MPOUCXOAMT MpH TPo-
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XOXKIIEHNH YYacTKOB C OOJNBIIEH ONTHYSCKON IDIOTHOCTBHIO (pHOOCOMBEL,
Hykieounn). CrenuanbHble NpUCIIocoOIeHus: (a3oBblii KOHJIEHCOP U 00b-
eKTHBBI C (Pa30BBIMH KOJIBI[AMH — IIO3BOJIIOT NPeoOpa3oBaTh HEBHANMBIC
(ba3oBbie H3MEHEHHUS B BUIUMbIC aMIUTUTYIHbIE (puc. 1.5).

Puc. 1.4. O0wwuii BU TeMHOMOJIEHBIX MHKPOCKOIIOB:
a — mukpockorn BA410; 6 — mukpockon «Levenhuk 950TDARK»

Puc. 1.5. ®a30B0-KOHTPACTHBIE MUKPOCKOIIBI: @ — MHKPOCKOIT JJIsl KIIMHUYECKHX
aHaNM30B B BerepuHapuu «Mukpome-3»; 6 — Mukpockor «Zeiss Axio Lab.Al»
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JlroMuHeCHeHTHBIH MUKpPOCKoM. [IpuHITMT paboThl TOTO0 MUKPOCKOTIA
OCHOBaH Ha SIBJIICHHH JIIOMUHECIIEHIMHU. [IJ1s omyueHns: u300pakeHust 00b-
€KTOB MX 00pabaThIBalOT (III0OPOXPOMAMHU, KOTOPBIE IIPU BO30YKAAIOIIEM
00Jy4eHnN KOPOTKOBOJIHOBOH YacTbIO CIIEKTPa CBETATCS L[BETAMU C OOJIb-
Il JUIMHOM BOJIHBI (3€JICHBIM, OPAaH)XEBBIM U Jp.). B momMuHECEHTHOM
MHUKPOCKOIIE M3y4aloT KaK XXHMBbIE, TAK M YOUTbIE MUKPOOBI (C CyXoW Win
HMMEpPCUOHHOHN cucTeMamu). JIFOMMHECIIEHTHAasE MUKPOCKOIUS IO3BOJISIET
MONYYNTh KOHTPACTHOE IIBETHOE M300pakeHUe, 0OHAPYKUTH MaJIoe€ KOJIH-
YeCTBO MHUKPOOOB, M3yUUTh WX CTPYKTYPY M XHMHUYECKHHA COCTaB, HCIOJb-
30BaTh METOJ UMMYyHO(II0OpeciieHImu (puc. 1.6).

Puc. 1.6. JIlOMHHECLIEHTHBIC MUKPOCKOIIBL:
a — mukpockon MBC-10; 6 — «Mukpomen-3 JIIOM LED»

DJIeKTPOHHBIH MHMKPOCKOMN. DTOT MPUOOP OTIUYAETCS OT CBETOBBIX
MHKPOCKOTIOB 3HAYHUTEIHHO OOJBINEH paspernaromield crmocoOHOCThI0 (OKO-
70 0,001 MKM) 3a CYET HCIIOJIB30BAHUS BMECTO CBETA ITyYKa DJICKTPOHOB, a
BMECTO CTEKISHHBIX ONTHYECKHUX — JJIEKTPOMArHUTHBIX JHH3. B cBOMX
HanboJee pacnpoCTPaHEHHBIX KOH(MUTYPALUsIX 3JIEKTPOHHbIE MUKPOCKOIIBI
JTAIOT U300paKEHUSI C OTJCIBHBIM 3HAUCHHEM SPKOCTH Ha KaXKJbIU TTHKCEIIb,
C pe3yJbTaTaMHu, KaK MPaBUIIO, H300paXKEHHBIMHU B OTTEHKaX ceporo. OmHa-
KO 9aCTO 3TH M300pa)KCHUsI 3aTeM PaCKPAaIICHbI MOCPEICTBOM HCIONb30Ba-
HUS TIPOTPAMMHOTO 00SCIICUCHHSI HIIH MPOCTO PYYHBIM PEAaKTHPOBAHUEM C
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MTOMOIIBIO TPapUIECKOTO pefakTopa. ITO enaeTcss OOBIYHO [UIS 3CTETHUC-
cKOTO0 3 deKTa WIN U1 YTOYHEHUS CTPYKTYPHI U, KaK MpaBuio, HE H00aB-
nsier nHpopMaruu 06 obpasne. B a5eKTpoHHOM MHUKpPOCKOIIE M3y4yaroT BU-
PYCBIL, YIBTPACTPYKTYPY YOHTBIX MHKPOOPraHu3MoB (puc. 1.7).

a [

Puc. 1.7. DnekTpoHHBIC MUKPOCKOIBIL: a — Mukpockon JEM-F200;
6 — CKaHHUPYIONIH AIIeKTPOHHBII Mukpockon «FIexXSEM 1000 Hitachi HT»

KonTpoabHbie Bonpocsl

1. KakoBo Ha3HaueHHE MUKPOOHOJIOTHIECKO JabopaTopuu?

2. B yeM cocTOSAT OCHOBHBIC IIpaBWJIa PabOTEI B MHKPOOHOJIOINUECKOH
nmabopaTtopun?

3. OcHOBHBIC TpaBUlia TEXHUKU OE30MACHOCTH MpH paboTe B MHKPO-
Omonornieckoii 1adbopaTopum.

4. YCTpOMCTBO CBETOBOTO MHUKPOCKOTA W TpaBMiia pabOTHl C HMMEpPCH-
OHHOM CHUCTEMOH.

5. Ilepeuncinre OCHOBHBIE METO/bI MHKPOOHOJIOTMYECKUX HCCIIEI0Ba-
HUH.

6. KeM ckOHCTpyHpOBaH MEpBbIil B MUpE MUKPOCKOI M BIEPBBIC 3aMe-
YEeHBbl MUKPOOPTaHU3MBbI?
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JlaGopaTopHoe 3ansiTHE 2.
MOP®OJIOI'USA BAKTEPUAJIBHOU KUIETKH.
MUKPOCKONMUYECKHWIN METOJI UCCJIEJJOBAHUSI

Hean 3auATHSA: U3y4UTH MOP(OIOTHUECKHE 0COOCHHOCTH OaKTepHab-
HOW KJIETKH; OCBOMTh MUKPOCKONUYECKUHA METOM UCCIENOBaHUNA MHUKpPOOP-
TaHU3MOB; MPOBECTH MUKPOCKOIMIO M 3apHCOBaTh OKpallleHHbIE B Ma3Kax
MHUKpPOOPTaHU3MBI.

Marepuanbl 1 000pyI0BaHHe: MUKDPOCKOIIBI; TAOJIHMIBI C PUCYHKAMHU
MHUKpPOOPTaHU3MOB, CTPOEHHsI OaKTEepHaIbHON KIETKH; 00O0pyHOBaHHOE
pabodee mecTo st OAKTEPHOJIOTHYECKOTO HCCIIEIOBAHUS, YKOMIIIEKTO-
BaHHOE BCEM HEOOXOIMMBIM.

Xoa 3aHATHSA

3aganue 1. U3yynTh cTpoeHune 0aKkTepHaJbLHON KIeTKM U Mopdo-
JIOTHYeCKHe 0COOCEHHOCTH MHKPOOPTaHH3MOB.

Crpoenne 0akTepuaIbHON KJIETKH.

CymecTByeT orpoMHOE pa3zHooOpasue (opM OaKTepHaTbHBIX KIETOK,
KOTOPBIE MOTYT HEBEPOSTHO CHIILHO OTIAMYATHCA APYr OT apyra. OgHako
HEKOTOPOE KOJIMIECTBO CXOMHBIX YEPT €CTh y BCEX OAKTEPHIA.

Baxkmepuansnan Kiemka OOBIYHO YCTPOCHAa HamOoOJee IIPOCTO TIO
CpPaBHEHUIO C KJICTKAMH JPYTUX JKUBBIX OpraHm3MoB. KiieTka mpokapuor,
HeCMOTpﬂ HAa OTHOCUTCIIBHO MaJIbIC pasMepH, NMECT BCC OCHOBHBIC CprK-
TypHBIe KOMITIOHCHTHI, HCO6XO)II/IMBIC IS OCyU.leCTBJ'IeHI/Iﬂ 06MeHa BE-
IECTB.

BakTepranbHble KIETKH YacTO OKPYXaeT Karcyna, KOTopas CIyKUT 3a-
IIUTOH OT BHEWHEH cpenpl. JJis MHOTHX CBOOOJHOXXHMBYIIUX OaKTEpHit
XapaKTepHO HaJIMYHWE )KTYTHKOB ISl IIEPEABIKECHIS, a TAK)KEe BOPCHHOK.

Knerounass cTeHka OakTepuil OOBIYHO COJNEPIKUT IEHTHIOTIINKAH.
[To XMMHUYECKOMY COCTaBY KJIETOYHBIC MEMOpaHBI OaKTepHUil ropasno pas-
HOOOpa3Hee MeMOpaH dYKaPHOTHUSCKUX KICTOK.

Kak wu nmobast npyras, mpoOKapuOTHYECKAsT KJIETKA MMEET IHUTOILIa3MY,
KOTOpasi OKPY>KEHa IUTOIUIA3MATUICCKOW MEMOpaHOW, BMECTE C SICPHBIM
arnmapaToM OHU OTHOCATCS K 00a3amenvHbim opzanoudam. Ilutonnazma u
UTOIUIa3MaTHIecKass MeMOpaHa COCTABISIOT MPOTOIUIACT, CHAPYKH OT
HETO pAacCIIOJIOKEHBl TIOBEPXHOCTHBIE CTPYKTYpHl. K Heob6azamenvhvim
(6mopocmeneHHbIM) CIPYKMYPHBIM INIeMEHMAM OTHOCSTCSA KIIETOYHAsS
CTEHKa, KaTICYJIbl, YeXJIbI, CITM3UCTBIC CIIOH, )KI'YTUKH, BOPDCHHKH H T. 1.
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OO01iasi cxema CTpOCHUsI OaKTepHaNbHOM KJIETKU TToKa3aHa Ha puc. 2.1.

2 3 4 ]

Puc. 2.1. Cxema ctpoenus 6aktepuanbHoit kinetku (mo I'. 1lneremo):
1 -y 2 — cnu3ucTast Kancyina; 3 — LUTOoIIa3MaTiHeckas MeMOpaHa,
4 — renomuas JIHK (aykieonn); 5 — mnasmuzsr; 6 — KapOGOKCHCOMBI,
7 — XryTHKH; 8 — nuToIIIa3Ma; 9 — BKIIIOYCHHUS 3aIIaCHBIX BEILECTB,;
10 — xierounas crerka; 11 — pubocoMsr

Knemounas cmenka npucyma OOJBIIUHCTBY OakTepuil (KpoMe MHKO-
IU1a3M, aXOJIeIUIa3M U HEKOTOPBIX APYTUX, HE UMEIOUINX UCTUHHON KJIEeTOU-
HOW CTEHKM MHKpoopraHusMoB). OHa oOnanaeT psiioM (QyHKUIWH, mpexe
BCEro, oOecrevynBaeT MEeXaHMYECKyI0 3allUTy M IIOCTOSHHYIO (opMy Kie-
TOK, C €€ HJINYNEM B 3HAYUTENIHHOI CTETICHW CBSI3aHBI AHTUTCHHBIE CBOM-
cTBa OakTepuii. B cocraBe KIETOYHOH CTEHKH — JIBa OCHOBHEIX CIIOSI, U3
KOTOPBIX Hapy>KHBI O0Jiee MIacTUIHBIA, BHYTPEHHIH — PUTHIHBIH.

KieTounas crenka 6akTepuil BRIOJTHSICT CIIEAYIOMNE (PYyHKIIMU:

v’ obecrieunBaeT MEXaHUYECKYIO 3alUTy KIETKH OT BO3ACHCTBHUH (hak-
TOPOB OKpYXarollen cpeibl;

v’ obecrieunBaet nojjepkanue GopMbl GaKTEPHAIBHON KIETKY;

v/ 1aeT BO3MOXKHOCTh KJIETKE CYIIECTBOBATH B TMIOTOHMYECKUX pac-
TBOpAx;

v/ OCYIIECTBISIET TPAHCIIOPT BEIIECTB M MOHOB (XapakTEPHO IJIs Ipam-
OTpHIATENBHBIX OaKTEepUi, UMEIONMX HAPYXHYI0 MeMOpaHy, KOTOpas siB-
JSIETCSl TOTIOMHUTENBHBIM 0apbepoM Ul MX TOCTYIUICHHS; OCHOBHBIM Oa-
PBEPOM CITYKUT UTOILIA3MaTHIECKast MeMOpaHa);

v/ IPENSTCTBYET NPOHUKHOBEHHUIO B KIETKY TOKCHYHBIX BENIECTB (TaK-
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xKe Ooiee XapakTepHO IJIsi T'PAMOTPHIATENBHBIX OaKTepuil, MMEIOIINX
HapyXHYI0 MEMOpaHy);

v/ B KIETOYHOW CTEHKE HaXOIATCA AHTHICHBI (JIMIOMOJIUCAXAPHIBL Y
IpaMOTPHLATENbHBIX OaKTEepUil M TEHXOBBIE KHCIOTHI Y TPaMIOIOKHUTENb-
HBIX OaKTepHii);

v/ Ha KJIETOYHOU CTEHKE HAXOJSTCS PELENTOPHI, OTBETCTBEHHBIE 32 B3a-
UMOJICHCTBHUE KIJIETOK JOHOPA M PELMITUEHTA IPU KOHBIOTAlUH OaKTepHi.

OCHOBHOE XHMHYECKOE COCAWHEHHE KIETOYHOW CTEHKH, KOTOPOE CIIe-
TUGUIHO TONBKO IS OakTepuil, — nenmudoziukan (MypeHHOBBIE KUCIIO-
TbI). OT CTPYKTYPHI M XUMHYECKOTO COCTaBa KJIIETOYHOH CTEHKH OaKTepuid
3aBUCHT BaXXKHBIH JUIS CHCTEMAaTHWKH IPU3HAK OakTepHil — OTHOIIEHHE K
okpacke 1o I'pamy. B cooTBeTCTBHM ¢ HUM BBIIEISIOT ABE OOJBIINE IPYII-
bl — TPaMIIOJIOKHUTENbHBIE M TpaMoTpulatelbHble Oaktepun. CTeHka
IpaMIIOIOKUTEIBHBIX OaKTEpUii TTOCIe OKpacku 1o ['paMy coxpaHseT KOM-
IWIeKC Homa ¢ cenyuanoewvim puonemogvim (oxpawiensl 6 cume-
Guonemosulii ysem), TPaAMOTPHUIIATEIbHBIC OAKTEPUU TEPSIOT ITOT KOM-
IJIEKC U COOTBETCTBYIOIIMI LIBET MOCIEe 00PA0OTKU U OKPAUUEHbL 8 PO30BbILL
yeem 3a CYET JIOKpAIMBAHUS yKCUHOM.

Ocobennocmu KiemouHOU CMeHKU 2SpaAMRONIONCUMENbHBIX OaKmepuil.
MormHast, TojcTast, HECJI0XKHO OpraHM30BaHHAs KJIETOYHAsl CTEHKA, B COCTa-
BE KOTOpPOH MpeoOsafaoT MEeNTHIAOTINKAH U TeHXO0EBbIe KHCIOTHI, OTCYT-
ctByIOT Jumnononucaxapuasl (JIIIC), yacto — nMaMUHOIMMEIIMHOBBIE KHC-
JIOTHI.

Ocobennocmu K1emo4Hou CMeHKU 2PamMompuyamenbHuix Oaxmepuil.
Kierouynasi cTeHKa 3HAYMTENILHO TOHbIIE, YEM y TPaMIIOJIOKHUTENIbHBIX OaK-
tepui, conepxut JIIIC, nunmonporenHsl, HocHOMUITHABI, THAMAHOIMEIIH-
HOBYIO KHCIIOTY. YCTpoeHa 0oJiee CIOKHO — MMEETCsl BHEUTHSI MeMOpaHa,
MO3TOMY KIIETOYHAsI CTEHKA TPEXCIIOMHAsL.

Lumonnazmamuyeckas membpana (IITIM) orpaHnduBaeT ¢ HapyXHOH
CTOPOHBI IIUTOILIA3MY, UMEET TPEXCIOWHOE CTPOEHHE U BBINOJHAET P
Ba)XHEHIIMX (yHKIMIA: OapbepHyI0 (CO3MaeT M MOAJEPKUBAET OCMOTHYE-
CKOE JIaBJICHHE), JHEPTeTHYECKYIO (COAEPKUT MHOTHE (EePMEHTHBIE CHCTE-
MBI — JbIXaTeNbHbIC, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, OCYIIECTBISET
MIEPEeHOC JIEKTPOHOB), TPAHCHOPTHYIO (TEPEHOC pAa3IMYHBIX BELIECTB B
KJIETKY U U3 KJIETKH).

Lumonaazma — clokHasg KOJUIOWIHAS CHCTEMa, COJEprKallasl pas3iind-
HBIE BKJIIOYEHHS METAa0OJIIMYECKOTO IPOMCXOXKIACHUS (3€pHA BOJIOTHHA,
TJINKOTEHa, TPaHyJIe3bl U IIp.), pHOOCOMBI H IPYTHE SJIEMEHTHl OeJIOKCHHTE-
3UpyrolIel cucteMsl, wasMuasl (BHeHyKineongHas JHK), mezocomsr (00-
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pa3yroTcs B pe3ynbTaTe MHBATHHAIMK [HATOIUIA3MAaTHYECKON MeMOpaHBI B
LUTOIUIa3MYy, YYacTBYIOT B DHEPreTHUECKOM OOMEHe, CIIopooOpa3oBaHUU,
(OpPMHPOBaHUH MEKKIIETOYHOW TIEPETOPOJIKH MIPH JICTICHHH).

Pubocomer — puOOHYKIEHAHONIPOTENHOBBIE YACTUIIBI IUTOILIA3MBI, KO-
JIMYECTBO KOTOPBIX B OJHOW KJIETKE AOCTUraeT HECKOJIBKUX Thlcad. Dopma
OKpyTJasi UM oBajibHasd, pasmep 20-25 HM. Pacnonaratorcss 0IMHOYHO WU
rpynnamu o 10-20 pubocom (monmmprbocoma). OHM IIPEACTABICHBI IBYMS
cyOpenmuHALIIAMH: OOJBIION M Majnoi. Pubocomsl sBIArOTCS MecToM Omo-
CHHTE3a OelKa B KIIETKE.

Meszocombl, NI MUTOXOHIIPAH, 00PA3yIOTCA B pe3ylIbTaTe HHBarMHAIINN
1 TIOCJIEYIOUIETO YIIEMIICHHUS IUTOIDIa3MaTHIeCcKOi MeMOpaHsl. SABmisrorces
SHEPreTUYECKUMH IeHTpaMH KiIeTKH. C moMombio (epMEeHTOB B HUX IPO-
HCXOJUT OKHUCJICHUE JKUPHBIX KUCJIOT, OKUCIUTEIbHOE (hochopruiinpoBaHue,
T. €. TO, YTO Ha3bIBAIOT MPOLIECCAMU ABIXaHHS.

B nentpe OakTepuanbHON KICTKH HAXOAUTCS Hykieouo (reHodop) —
siepHoe 00pa3oBaHHe, MPEICTABICHHOE Yallle BCEr0 OJHOM XpOMOCOMOM
KOJIBLICBUIHOHM (OpMBI. SIIepHOE BEIIECTBO MPOKAPHOTUUCCKON KIICTKHU, B
OTIIMYHUE OT SIAeP IYKApHUOTOB, HE MMeeT siaepHoil MeMOpansl. CocToUT U3
HykieomnporenaoB npyxuenoyeyHo mutu [JHK. [Ipunumaer yuactue B
mepefade HACJIEACTBEHHBIX MPH3HAKOB KIETKU. be3 Hykieomzma KieTka
HEXXU3HECTIOCOOHA.

Anoocnopwvr u cnopoodpaszoeanue. Cnopoobpaszosanue — crocod co-
XpaHCHUS OTPENCICHHBIX BUIOB OAKTEPH B HEONATONPHUATHBIX YCIOBHIX
cpenmsl. DHoocnopsl 00pa3ylOTCs B MUTOIDIA3ME, IMPEICTABISAIOT COOOU
KIIETKH C HU3KOH MeTabOINYECKOW aKTHMBHOCTHIO M BBICOKOH YCTOWYHBO-
CTBIO (pe3ucmenmuocmoio) K BBICYIIMBAHUIO, JEHCTBUI0 XMMHYECKHUX (hak-
TOPOB, BBICOKOH TeMIepaTypbl M IPYTHX HEONaroIIMSATHBIX (PaKTOPOB
OoKpyxatouieil cpenpl. Ilpu cBETOBON MUKPOCKOIIMM 4acTO HUCIOJb3YIOT Me-
TOX BBIBIEHUS criop no Ooceuwixo. BBICOKas pe3UCTEHTHOCTH CBS3aHA C
OONBIINM COZEPIKAHUEM KaAIbYUe8olU COMU OUNUKOIUHOBOU KUCAOMbl B 000-
Jouke crop. Pacnonoxenue u pasmMepsl crop y pa3IHMuHbBIX MUKPOOPTaHH3-
MOB OTJIMHAIOTCS, 4TO UMeeT nuddepeHnnansHo-TMarHocTuiecKoe (Takco-
HOMUUecKoe) 3HaueHne. OCHOBHBIE (ha3bl )KU3HEHHOTO LUKIIA CIIOp — CHO-
pyrayus (BKIIOYAeT HOATOTOBUTENBHYIO CTAJHIO, CTAJUI0 IPEICIOPHI, 00-
pasoBaHusl 00OJIOUKH, CO3PEBAHUS U MOKOSI) M npopacmatue, 3aKaHInBaro-
meecs: oOpa3zoBaHueM BereTaTHBHOHN (hopmbl. [Iporecc cropoodpasoBaHus
TCHETHYECKN 00YCIIOBIICH.

Hexynomueupyemoie hopmel dakmepuii. Y MHOTUX BHIOB TPaMOTPH-
[aTeNBHBIX OakTepuii, He 00pa3yIOIINX CIIOpP, CYMIECTBYET 0CO00e MPHCIIO-
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CcOOHTETHHOE COCTOSIHHE — HEKyJbTHBHpyeMble (opmbl. OHU 00JamaroT
HHU3KOH MeTaboJIMUeCKON aKTHBHOCTBIO M aKTMBHO HE Pa3MHOXAIOTCs, T. €.
He 00pa3yloT KOJOHMH Ha IJIOTHBIX IMTATENbHBIX Cpelax, NMpH IoceBax
He BIABISIOTCS. O0saatoT BHICOKOH YCTOMYMBOCTBIO M MOTYT COXPaHSATh
KHM3HECTIOCOOHOCTh B T€UEHHE HECKOJIbKUX JIeT. HekynpTuBHpyemsie dop-
MBI HE BBIBISIIOTCS KJIACCHYECKHMH OaKTEpHUOJIOTHUYECKHMMHU METOJIAMH,
00HapYKUBAIOTCSl TOJBKO C IOMOIIBIO T€HETHYECKHX METONOB (noaume-
pasHoti yennou peaxyuu — ITL[P).

K nogepxnocmnvim cmpyxmypam 6axkmepuii (He0OS3aTENbHBIM, KaK U
KJIETOYHAS! CTCHKA) OTHOCATCS KANCYd, HCZYMUKU, MUKPOBODCUHKU.

Kancyna, vnu clu3nuCTHI CIOH, OKpYyXaeT 00ONOYKY psifma OaKTepHid.
Beinensrotr mukpokancyiny, BBIABISAEMYIO TIPH JICKTPOHHON MUKPOCKOIINHU B
BUJIE CJIOSI MUKPOGHUOPWILI, U MAKpoKancyy, 0OHapyKUBaeMyo TIpH CBe-
TOBOI MuKpockonuu. Karcyna sBisieTcsi 3alIUTHON CTPYKTYpo#l (mpexie
BCErO OT BBICHIXaHUS), Y psiAa MUKPOOOB — (pakTOpOM MAaTOTEHHOCTH, Ipe-
MATCTBYET (harounTo3y, HHIMOMPYET MEepPBBIE JTAllbl 3alUTHBIX peaKkiuid —
pacro3HaBaHME U MOTJIOIICHHE.

Y canpogumos kamncyisl o0pa3yroTcsi BO BHELIHEH cpelne, y maTtore-
HOB — YaIle B oprannizme xo3suHa. CymecTByeT psiJi METOZO0B OKPACKH Karl-
CyJI B 3aBHCUMOCTH OT HX XHUMHUecKoro coctaBa. Kamncyia game cocTout u3
nonvcaxapunoB (Haubojee pacnpocTpaHeHHAs Okpacka — no [uwcy),
pe’Ke — U3 TIOJIUIENTHIOB.

JKeymuxu — opraHbl nepeABMKEHUS Y MHUKpoOoB. OHHM IIpeaCTaBISIOT
€000 TOHKHE CITUpaJIbHBIC HUTH, TPEBHIIIAIONINE 110 JUIMHE pa3Mephl KIeT-
ku. JKryTuk mpexacraBiseT coboil nmuimHAp. B HeM paznuyaror ¢pumameHT
(Teno XryTHka), Kplok U 0a3zaipHOE Teno. PuIaMeHT KTyTHKa COCTOWUT U3
Oenka raremmmHa. XUMHYECKass CTPYKTypa €ro CTpOro cruenudpuyHa Ui
KaXIOTr0 INTaMMa, YTO JaeT BO3MOXKHOCTh HCIIONB30BaTh AHTHUTECHHBIC
CBOMNCTBA JXI'YTHKOB IIPU KJIACCH(HUKALNN MUKPOOPTaHU3MOB.

ITo pacronoxeHHuI0 U KOJIUYECTBY XKTYTHKOB BBIIEISIIOT psif opm Oak-
Tepuii (puc. 2.2):

1) monompuxu UMEIOT OANH NONSAPHBIH KI'yTHK;

2) 10¢hompuxu — NOJSIPHO PACTIONOKCHHBII MYYOK KI'YTHKOB;

3) am@pumpuxu — KryTHKU MO THAMETPATHHO MPOTHBOMOIOXHBIM MO-
JrocaM;

4) nepumpuxu — XTyTHKA [0 BCEMY IEPUMETPY OaKTepHUaIbHOW KIIeT-
KH.

CriocoOHOCTh K IIEJICHANIPAaBICHHOMY [BI)KCHUIO (XEMOTAaKCHC, a’po-
TaKcuc, (OTOTaKCcHC) Y OaKTepHii TeHETHIECKH JeTePMUHUPOBAHA.
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Puc. 2.2. Tuns! KryTHKOBaHHS y OakTepHii: 1 — MOHOTpHXY; 2 — TOQOTPHUXH;
3 — amduTpuxu; 4 — IEPUTPUXHU

Bopcunku (pumOpun, numu) — Ooyiee MeNKHe, HUTCBUIHBIE 00pa3oBa-
HUS HA TMOBEPXHOCTH MHKPOOHBIX KieTOK. [lo (opMe HAMOMUHAIOT M-
nuHAp. BopcHHKM cOCTOAT M3 crieluanbHOro Oefika MUJIMHA, MOTYT COKpa-
LIaThCSl, IPUTATHBATH K TIOBEPXHOCTH JOHOPCKUE (hard Hid PELUNHECHTHbIC
kieTkd. Yepe3 HEKOTOpbIC M3 HUX MEPEAacTCsl TeHETHYECKUI MaTepHai OT
KJIETKHU IOHOPA K KJIETKE PELUIUEHTA.

3ananue 2. U3yYuTh OCHOBHBbIEC NPUHIMNBI KJIacCHPUKALMN MUK-
poopranu3mMoB. O3HaKOMHUTbCA ¢ MOPGOJOrHYeCKMMHU TNPHU3HAKAMU
OakTepuii.

IpuHUMNBI KIaccHPUKANME MUKPOOPTraHU3MOB.

Mup MHKpPOOPTaHH3MOB BEIHK M pa3HOoOpa3eH. MeTonbl HcclieaoBa-
HUSI 3TUX CYIIECTB IOKa €Ille He Bcerza cosepuieHHbI. [loaToMy npu kimac-
cudUKay MHUKPOOPraHM3MOB BCTpPEYaeTCs MHOIO TPYAHOCTEH, a I0Jy-
YEeHHbIC JaHHBIE MHOTJAa OBIBAIOT MPOTHBOpEYMBEL. HecMoTpst Ha 3T0, HC-
CJIEZIOBATEININ BCE BPEMsI JIENat0T HONBITKH O0BbEAMHUTH CXOJHbBIE OpPTaHM3-
MBI B OIIpezeIeHHbIe Tpynmnbl. C HAKOIUICHHEM HOBBIX JaHHBIX CHCTEMaTH-
Ka COBEpPILEHCTBYETCS.

K Mukpooprann3mMaMm OTHOCAT: OaKTEpHH; BUPYCHI; TPHUOBI; HMPOCTEH-
111e; MUKPOBOJIOPOCTH.

OOmuM NPU3HAKOM MHKPOOPTAaHU3MOB SIBIISIFOTCS MX MHKPOCKOIIHYE-
CKHE pa3Mepbl; OTIIMYAIOTCS OHM CTPOEHHEM, IPOUCXOXKJEHHEM Hu (usno-
JIOTHEH.

Bbaxkmepuu — O0JHOKIETOYHBIE MUKPOOPTAaHU3MBI PACTUTENBHOIO IIPO-
HCXOXJICHHUS, IUIIEHHBIE XJI0pOoGHILIa X HE IMEIOIIHUE Sapa.
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T'pu6br — 0THOKIIETOYHBIE U MHOTOKJIETOYHBIE MUKPOOPIaHU3MBI PaCcTH-
TENBHOTO IPOMCXOKACHNUS, JHIICHHBIE XJIOPO(QHIIa, HO MMEIOLINE YePTHI
JKMBOTHOM KIIETKH, YKapHOTBIL.

Bupycwl — 3T0 yHHKaJIbHBIE MEUKPOOPTaHU3MBI, HE MMEIOLIHE KIETOYHON
CTPYKTYPHOM OpraHH3alHH.

Ilpocmeiiviue — MUKpOOPraHU3MBI, COCTOSIIIIME U3 OJHON KieTku. B oTiu-
4ye oT OaKTeprii ¥ BUPYCOB, Y MPOCTEHIIINX €CTh OJIHO MJIM HECKOJIBKO SIZIEP.

Mukpo6odopocnu — BUIbI OTHOKJICTOYHBIX BOJOPOCIIEBBIX OPIaHU3MOB.

BonpmmHCTBO OaKTEepHii SBISIOTCS OJHOKICTOYHBIMH, Pa3HOOOPA3HBI-
MU 10 opme, pasmepam U oOMeHy BemiecTB. IIpu auddepenimanuy O6ak-
TepUid MyTeM MHKPOCKOIHMH YYHUTHIBAIOT pasMepbl U (HOPMBI KIETOK, HX
B3aMMHOE PACIOJIOKEHHE, XMUMHYECKHH COCTaB M CTPOCHUE KIETOYHBIX
CTEHOK, CIIOCOOHOCTH 00pa30BbIBATH CIIOPHI M KAIICYJIbI, TOABUKHOCTD.

PazHooOpasue ¢opm OakTepuadbHBIX KIETOK HEBeNHKOo. OCHOBHBIC
(opMbl OakTepuii — 3TO Iaphl (KOKKH), MAJOUYKH (IPSAMbIE, H30THYTHIE HIIH

W3BUTHIC), TOPOUABI U 3Be3/1bI (puc. 2.3).
el 4
CrebentxoBre
(<] Sal('repﬂn

ITapoBugkEe : Illectuyroneueie
L Gaxtepun (koxxu) = KIETKH

o I WJ ¥

Bubpuonrr 3mesgoobpazurle
IanouxoeupHEE Iunnoxoxxn
bakrepun
baxTepun (MAMO4KH,
Uiy BayuTer)
O] %’ -4

BepeTeHOBHAHEE Topoug
nanoyKu C‘rac]: HITOKOKKH Capul—mu Cnupunne

l , :.'. :.:.:

Puc. 2.3. OcHoBHbIE (HOpMBI GaKTEPHUATBHBIX KIECTOK

ITo mopdosorun MHUKpPOOPraHW3MBI OBIBAIOT MIAPOBUAHBIC, MAIOYKO-
BU/IHBIE U U3BUTHIC.
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laposuonvie bakmepuu — MUKpOOBI IO (popMe HAMOMHUHAIOT IIap, HO
OBbIBAaIOT OBaJIbHBIE, IJIOCKUE, OJIHOCTOPOHHE BOTHYTBHIE WJIN CIIETKa BBITS-
HYTBHIE.

KoxkoBbie MUKpOOBI (puc. 2.4) nensiTest Ha CieIyIone TPYIbL:

- MUKPOKOKKH — B IIPHPOJIE BCTPEUAIOTCS B BHUJIC OJMHOYHBIX IIAPOBHI-
HBIX KJIETOK. B KauecTBe mpumepa MOKHO MpHBecTH KieTku Micrococcus
agilis;

- IMTUTOKOKKMA — MIapOBHIHBIE OAKTEPHH, PACIHOJIOKEHHBIE IOIMapHO.
Onn 00pa3yroTcs IpH JIEIEHUN KOKKOB B OJHOH IJIOCKOCTH;

- CTAQMIOKOKKH — PacCIojIaratoTcs OeCropsI0YHO, CKOIUICHUS KOKKOB
Yare HalOMUHAIOT TPO3/Ibs BUHOTPA/Ia,

- CTPENITOKOKKH — 00pa3yroTCsl JAeJIEeHHEM KOKKOB B OJHOW IUIOCKOCTH,
KJIETKH pacIioyararTcs nenodykoid. C 3TUMHU OaKTepHUsIMU 3HAKOMATCS TpH
H3y4YEeHHUH MOJIOYHOKHCIIOro OposkeHus Ha puMepe Streptococcus lactis;

- TETPAKOKKH — KOKKH, PACIIOJIOKCHHBIE TI0 YeThIpe KIeTKH. Takoe pac-
MOJIOKCHHE KJIETOK — PE3yJIbTaT JCICHUS MaTePUHCKUX (HOpM B JABYX B3a-
UMHO TIEPICHIUKYIISPHBIX TIIOCKOCTSIX;

- CapUMHBI — 10 (POPME HAMOMUHAIOT MAaKeThl WK TIOKH. OOpasyroTcs
BCJICJICTBHC JICIICHUS KOKKOB B TPEX B3aMMHO IEPHCHIUKYISAPHBIX IUIOCKO-
CTiIX.

KokkosuaHtre MUKPOOPrGHU3MLE

* oW /me\ /' O\
o. °* o \ | &® \ [ \
|\ * o (\ ~'.‘ s | ( @ge & )
o o _©® \ /
‘{__.,,-f/ \ // Q ,// :
MUKPOKOKKK AMHHOKOKKI»‘I TETPAKOKKHN
o e
o # \ /ﬁ"jf
- ‘é‘ ®%
CapuMuHbI CTPEenTOKOKKH CTa(bH;(;KOI{KH

Puc. 2.4. IllapoBuanbie GpopMbl GakTepHit
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Bce BrimeykasanHble (JOpMBI OaKTEpHil TPAMIIOIOKHUTEIBHBIE, 32 PEIKIM
UCKJIFOYEHUEM HernoBIHBIE. J[namerpanbubiii pasmep ux — 0,7-0,8 MkM.

K nanouxoeuonvim 6axmepusm oTHOCAT OaxTepuu U Gamwiel. bakrepun
crop He 00pa3yoT, a GauuuIbEl 00pasyroT cropsl (puc. 2.5). Bakrepun u 6a-
LWJUTBI OBIBAIOT pa3HBbIE 10 opMe U pazMepaM. Y MeNIKUX OakTepHid pa3HUIa
MEXIy JJIMHOM 1 INUPHHON HEBEJIMKA, [0 BHEIIHEMY BUY OHH HallOMHHAIOT
KOKKH. VICTHHHBIC TTalOYKOBHHBIE OaKTEpUH UMEIOT JUIMHY 10 4 MKM. ba-
IMJUTBI MOTYT UMETh JUTnHY 10 20 MKM 1 00J1ee, HECKOJIBKO TOJIIE NCTHHHBIX
GakTepuii. Pa3MHOXXarOTCSI IOMEPEYHBIM ICJICHUEM, PEXKE MTOTOBBIM.

MUKPOOPTraHU3MEL
-~ m

MUkoGakTepum aLepuxmum CcTpenToGaumnnb
Puc. 2.5. [TanoukoBuansle HOpMEI OaKTepHit

B Hacrosiee Bpems MajlOYKOBHAHBIE MUKPOOBI, 00Opa3yrolyie CIopHl,
NIPE/ACTABIICHBI OalMIaMU ¥ KIOCTPUANAMU. Y KIOCTPHUIMH, B OTIIMYUE OT
0aluiul, MONEPEYHUK CIIOP NPEBBINAET AUAMETP IONEPEYHOr0 CEYEHUS
BETCTATUBHOM KIETKH, YTO INpHmaeT UM ¢opMy BepereHa. Cpemy HUX
BCTPEYAIOTCSA a30T(HHUKCATOPHI, BO3OYIUTETH aHA’POOHBIX HH(EKIUH u
JOPYTHX IPOLIECCOB B IPUPOJE.

Hzeumuvie gpopmvl Mukpo6os ONPENEIAIOT HE TOJBKO IO JJIHMHE W Jua-
MeTpy, HO M IO KOJHYECTBY 3aBUTKOB. K HM3BHTBIM OaKTEepHsSM OTHOCST
BUOPHOHBI, CIIUPUILIBL U COUPOXEThI (puc. 2.6). BUOpHOHBI UMEIOT IUITHH-
JIPUYECKYI0 H30THYTYIO ()OPMY, HATOMHUHAIOIIYIO 3aIITYIO.
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N3suTbIE MUKPOOPraHU3IMbE

cnupunnbl CNNpPOXeTbl

TPenoHeMbl Goppenun nenTocnupbl

Puc. 2.6. V3Butsle GpopMsl GakTepuit

Crnupwiutel — n3BUTHIE QOpMBI OakTepui, obpasyromue 10 3—5 3aBUT-
KOB.

CrnupoxeTsl — TOHKHE IJIMHHbBIE M3BUTHIE ()OPMBI CO MHOXKECTBOM 3a-
BUTKOB. OHH 3aHUMAIOT IPOMEKYTOUHOE ITOJIOKEHHUE MEXKITY OAKTEPUsIMU H
MPOCTEHIIINMHU.

3aganue 3. O3HAKOMUTBHCS € CYIIHOCTHIO U 3TAlaMH MHKPOCKO-
MUYECKOro MeToJa JUATHOCTHKH.

Muxkpockonu4yecKnii MeTo AMATHOCTHKH.

Muxpockonuueckuii Memoo ucciedosanus — 3T0 METoA OOHAPYKEHHS U
oIpeeieHus] MUKPOOPIaHU3MOB B HCCIEyeMOM Marepualie Ha OCHOBa-
HUH:

v’ MophoJIOruK MUKPOOHOU KIIETKH;

v crienu(puYecKoro pacroIokeH!ss MUKPOOHBIX KIETOK B MA3Ke;

v/ Hanuuus creuupuueckux (HeoOA3aTeNbHbIX) OPraHOMIOB B MUKPOO-
HOM KJIETKE;
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v/ TUHKTOPHAJIbHBIX CBOUCTB MUKPOOHOM KJIETKU (OTHOIIEHUE K KPACH-
TEJISIM).

1-i1 s3man — npuzomosnenue npenapama.

Ha cepenuny 4mctoro 00e3»KHPEHHOTO TPEAMETHOTO CTEKJa CTEePHIIb-
HOW TIeTJIed HAaHOCAT HeOONBIIYIO0 KaIUTio BOABI. B Hee BHOCAT mcciemye-
MBI Matepuant. [lonydeHHYI0 CYCHEH3HI0 PABHOMEPHO PACIPEACISIIOT O
MMOBEPXHOCTH CTEKJIa TOHKHM CJIOEM TaKUM 00pa3oM, 4TOOBI Mpemapar pac-
TIPECITUIICS Ha TUTOIIAIH MPUMEpHO 2—-3 oM,

[onmy4yeHHBI Ma30K BBICYIIMBAIOT IPH KOMHATHOW TEeMIIepaTrype Ha
BO3IyXe.

[IpousBonaT ¢pukcanmo Maska. I 3TOT0 CTEKIIO C BBICOXIIUM Ma3KoM
poBOIAT 3—4 pa3a Haj TUTAMEHEM TOPEJKH TOW CTOPOHOH, Ha KOTOPOM
Ma30K OTCYTCTBYET.

Ilenv gpuxcayuu:

® YMEpPTBUTH KIETKH MHKPOOPTaHM3MOB W CAENaTh MX Oe30MacHBIMH
(4T0 0COOCHHO BaXHO HpH PabOTe ¢ MATOTEHHBIMHU MHKPOOpPraHH3Ma-
MH);

® 3aUKCUPOBATH (3aKPETMTH) Ma30K Ha CTEKJe (UTOOBI KIETKH MUKPO-
OpPraHMU3MOB HE CMBIBAIUCH NP OKPAIIMBAHUN);

® YIYYIIUTh OKPAIIMBAHUE, TOCKOJIBKY MEPTBBIC KJIETKH JIydIlle aJicop-
OHMpYIOT Ha CBOEH MOBEPXHOCTH Pa3IMIHBIC KPACHTEIH.

[MTomumo TepMHuUYecKOW 00pabOTKH, MPUMEHSIOT TaKXke (UKCAIHMIO XU-
MHUYECKAMHU BEIICCTBAMHU.

2-11 sman — oKpawiueanue npenapama.

B 3aBHCHMOCTH OT LEIH UCCIETOBAaHHUS Ma30K OKpPAIIMBACTCS Pa3HBIMH
METOIAMHU:

- npocmule (ompeneneHne (GOpMBI MHKPOOPTAHHU3MOB, PACIIONOKECHHS
ux B Maske) (puc. 2.7, 2.8);

- codchble (BBISBICHUE OTACIBHBIX KJIETOYHBIX CTPYKTYP MHKpPOOpTa-
HH3MOB).

3-it 3man — muKkpockonusa npenapama.

4-11 3man — 3aKkn0uenue no pe3yIbmamam Uccie006aHusL.
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Puc. 2.7. Oxpacka Mano4KOBHAHBIX GAKTEPHIl IPOCTHIM METOAOM
(oxpacka reHI[HaHBHOICTOM)
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Puc. 2.8. Okpacka ManouKOBHAHBIX GAKTEPUI IIPOCTHIM METOAOM
(okpacka pykcuHoM Llus)

KOHTpOJ’lLHLle BOIIPOCHI

1. Crpoenue OakTepranbHON KIETKA U MOP(OJIOTHIECKHE 0COOEHHOCTH
MHKPOOPTaHH3MOB.
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2. ITocTosHHBIC CTPYKTYpHBIE KOMIIOHEHTHI OaKTEpHAIBHOW KIETKH
(ayxieonn, Me30coMbl, pudocomsl, LITTM).

3. Kakue QpyHKIMY BBINIOHSET KJICTOYHAs CTEHKA OaKTepuii?

4. Kakue ocHOBHbIE (hOpMBI OaKTEepHil BBLAGISIOT 110 PACIOI0KEHHIO U
KOJIMYECTBY KTYTHKOB?

5. OCHOBHBIE TIPUHITUTIBI KITACCU(PUKAIINH MUKPOOPTaHU3MOB.

6. Mopomornaeckre npu3HaKy OaKTepHil.

7. Kakue nmerotcst hopMbl MUKPOOOB?

8. HazoBuTe OCHOBHBIE IPU3HAKH, UCIIOIb3yEMbIC TIPH UICHTU(DHUKAIIIH
MHKpPOOPTaHU3MOB.

9. OcoOEHHOCTH CTPYKTYPHI M Pa3HOO0Opa3ue MIAPOBUIHBIX OAKTEPHIA.

10. Mopdosorust U CTpyKTypa HaTOYKOBHIHBIX HECIIOPOOOPA3YHOIINX
Oakrepwuii.

11. OcHoBHBIE 3TaNbl MUKPOCKOIIMUYECKOT'0 METO/1a UCCIIeIOBAaHUIA.

12. TIpocToii MEeTO/ OKPACKH MHUKPOOPTaHH3MOB.

13. B 4eM COCTOMT NMPHHIMII M AMATHOCTHYECKOE 3HAYCHHE MPOCTOrO
MeTOJIa OKpacku OakTepuii?

14. B 4yem 3axirovaeTcsi TeXHUKa (PUKcanuy Ma3Kka U ero 3HadeHue?

15. TuHKTOpPHANFHBIE CBOMCTBA MUKPOOHOH KIIETKH (OTHOIICHHE K Kpa-
CHUTEJISIM).

16. MeTo b1 OKpalMBaHMs IPENAPaTOB-Ma3KOB.

JlaGopaTopHoe 3aHsATHE 3.
OCHOBHBIE KPACUTEJIN U KPACSAIIMUE PACTBOPBI.
MNPUT'OTOBJIEHUE TPEITAPATOB-MA3KOB
MNPOCTBIMU METOJAMMU OKPACKHU

Heap 3aHsATHA: 0OTPaOOTATh TEXHUKY NPHUTOTOBICHUS U OKPAcKH IIpe-
1apaToB-Ma3KoB MPOCTHIM METOJOM M3 MHUKPOOHBIX KyJbTYp; IPOBECTH
MUKPOCKOIIHIO U 3apUCOBATh OKPAILICHHbIE B Ma3KaX MUKPOOPTaHU3MBL.

Marepuanbl U 000pya0BaHHe: IPOOUPKH C KyJIbTypamu; Habop Kpa-
COK M PEaKTHBOB JUI OKPAlIMBaHMS Ma3KOB; IUHLETH aHATOMHYECKHE,
CTepHJIbHBIC BaTHBIE TaMIIOHBI Ha CIIMYKE; 000pynOoBaHHOE pabodyee MecTo
Juist 0AKTEpPHOJIOTHIECKOTO UCCIEOBaHNs, YKOMIUIEKTOBAHHOE BCEM HEO00-
XOJUMBIM.

Xoa 3aHATHSA

3aganune 1. O3HAKOMHUTBHCS ¢ OCHOBHBIMH U KHCJIBIMHU KpacurteJis-
MH, IPUMEHACMBIMHA 1JI OKPACKH ﬁaxrepnonornqecm{x npemaparos.
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KpacureassMu 1Jisi 0Kpacku 6aKTepHOJIOTHYECKUX MPenapaToB.

Kpacurenn, npumMensiemble aist 0akTepHOJOTMYECKUX HCCIIEIOBAHHH,
OTHOCSITCSL K TPYIIIE TaK Ha3bIBAEMbIX aHWJIMHOBBIX. OHM IOAPa3aeISIOTCS
Ha ocnoenwle W Kucavle. OCHOBHBIMU KpPackaMH XOPOILIO OKpPaIIWBAarOTCs
SIIEPHBIA XPOMAaTHH M MHKpOObI. Kucible Kpacku OKpamiBaiOT MUKPOOBI
crnabee, IPU OKpAcKe e TKaHEeH OHM OKPaIIMBarOT IPOTOILIa3My KIIETOK.

W3 ocHOBHBIX Kpacurenedl HauOojee 4acTo NMPUMEHSIOTCS: HEHTpaib-
HBIA KpacHBIH — cadpaHuH, QyKkcHH (KpacHbIC); TEHIIMaHBHUOJIET, METHUJIBH-
0JIeT, KPUCTAIUIBHONIET ((PHUOJICTOBBIC); BE3yBHH (KOPUIHEBHIN); METHICHO-
BBIN CHHHI, MATAXUTOBBIH 3eNeHbli (puc. 3.1).

Mg [1HLTh- HILTLCEH-HUILD.
METHNEHOBSA
CHHHA
—_—

06 2012

O 108 8

Puc. 3.1. OcHOBHEIE KPaCHTENH, IPUMEHSIEMBbIC B 0aKTEPHOIOTHIECKOM IPAKTUKE

W3 kucnbIx Kpacurenedl NIMpOKOoe NPUMEHEHNE HAXOJIAT: KUCIBIH (QyK-
cuH, 703uH (KpacHble); KoHro, NMKpHHOBasi KHUCIIOTa (3KENThIE); HUTPO3UH
(uepHsbIif). 111 OKpacKy Ma3KOB MOJB3YIOTCS PACTBOPAMH KPACOK HIIM Kpa-
camelt Oymaroi, mpemioxkeHHoi A. V. CiHEBBIM.

Bce 3Ti kpacku mpoparoTcs B BHAE aMOP(HBIX MM KPHCTAUIMIECKHX
MOPOIIKOB, U3 KOTOPBIX TOTOBST KPACAIINE PACTBOPBI.

IIpuroroBjieHHe KpacsMX PacTBOPOB.

HcxXoaHbIM MaTepHaioM IMOYTH AJISI BCEX HEOOXOIMMBIX pabouux Kpa-
COK SIBJISIIOTCS HACBIIICHHBIE CIHMPTOBBIE PACTBOPBI, KOTOPBIE CIIEIYET
HMETh B 3aIlace M COXPaHsITh B CKISHKAaX C NPUTEPTHIMU NpoOkamu. Hacel-
IIEHHBIE CTIMPTOBBIE PACTBOPHI TOTOBAT cieayromuM obpaszom: 10 r cyxoit
Kpacku HachIIAIOT BO (JIAKOH ¢ HPHUTEpTON MpoOkoi, HammuBaroT 100 mi
96%-noro crupra (peKTHU()HUKATA) U JAIOT HACTOATHCS B TCUCHUE HECKOJIb-
KHX JTHel, KaXKAbIi TeHb B30anThIBasi pacTBOp. M3 TakuX HaCHIIEHHBIX pac-
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TBOPOB TOTOBSAT CHHPTOBO-BOAHBIC PACTBOPHI, MPHUTOIHBIC VI OKPACKH
MHUKpoOOB. Hanbonee yacto ynorpebistoTes caeyIolne pacTBOPbIL:

o kapbonoswiii Gpyxcun (pykcun Luns) — coctout u3 10 M1 HACHINICH-
HOTO CIIUPTOBOTO pacTBopa (pykcuna u 90 Mt 5%-Hoii KapOOIOBOIT KACIIOTH,

® paseedennvlii hyxcun — coctout u3 10 mu kapboaoBoro QykcuHa U
90 MJ1 TUCTHIUTMPOBAHHO BOJIBI,

® WeNOUHOU MEeMUIeHO8blll CuHull — COCTOMT u3 30 MJI HACBIIIEHHOTO
CIIPTOBOTO PacTBOpa METHWJICHOBOrO cuHero, 100 M AMCTHIUITMPOBAaHHOMN
Boabl 1 1 Mt 1%-HOTO pacTBOpa MIENOYH;

® Kapbonoswvilli ceHyuanguoiem — cOCTONT w3 10 M HACHIIICHHOTO
CIIIPTOBOTO pacTBopa reHnuanBuoinera u 90 mu 5%-Hoit kapOoIIOBOH Kiic-
JIOTHI.

PacTBOpHBI reHIMAaHBHOJETa JAIOT OCAJOK NPH OKpalluBaHUU. BmecTto
TeHIMaHBHOJIETa MOXKHO TI0JIb30BaThCA HACHIIEHHBIMH CIUPTOBBIMH pac-
TBOpaMH METHJICHBUOJIETA WJIM KPHUCTAJUIBHOJIETa. PacTBOpHI KapOojoBOH
KHCIIOTHI MOXKHO OpaTh 1%-Hble, a He 5%-Hble. KpoMe Toro, Ijsi oKpacku
o I"'pamy MoxHO mosns30Batbes 0,25%-HBIM BOAHBIM PacCTBOPOM METHIICH-
BUOJIETa WJIM KpUCTaJUIBHONIETa Oe3 KapOoioBoi KMCIOTHL. PacTBOp cTroek n
ocajKa He JaeT.

Ilo memoody CuHneéa BMeCTO pacTBOpa TEHIIMAHBHOJIECTA IPUMEHSIOT
KYCOYKH (DHIBTPOBaJbHON Oymaru, mpenBapHUTEIEHO MPOIMHUTAHHON CITHp-
TOBBIM PAaCTBOPOM KPACKH W 3aT€M BBICYIICHHEIC. J[JIs1 3TOTO JIMCTHI (pHiIh-
TPOBaJBHOM OyMaru morpyxaroT Ha 1-2 MuH B 1-2%-HEBIi pacTBOp Kpacku
B 96%-HOM cnupTe, Oymary BBICYIIMBAIOT U pa3pe3aroT Ha KyCOUYKH BEJH-
qyuHOU 2%4 cM. Takue OyMaKKu COXpaHSIOTCS B OaHKax C PUTEPTON Tpoo-
KO HEOI'PaHUYEHHOE BpEMsL.

PasnmuatoT mpocThie U CI0KHBIE METOIBI OKpacku. Ilpu mpocTom meTo-
IIe HPOKpAuWUBaemca 6csa Kjiemka, IpU CIOKHOM — OnpeodeieHHble Kile-
mounste cmpykmypet. IIpocToll METOH OKPACKH MO3BOJISET OBICTPO OIpe-
JIeNnuTh (OpMYy MHUKPOOPTaHHW3MOB, pa3Mephl, PacIoIOKEHHEe MHKpPOOpra-
HU3MOB B Ma3ke. {7 3TOro NMPHMEHSIOT OAWH Kpacuredb. Yamie Bcero
MOJIB3YIOTCSl PYKCHHOM WIJIM METHIIEHOBBIM CHHHM.

3aganue 2. U3y4yuTh METOAMKY NMPOCTHIX METOAOB OKpPALINBAHMSI.
IIpuroroBUTH MpenapaTs-Ma3KH U3 HCCIeAyeMbIX KYJIbTYP MHKPOOP-
TaHHU3MOB, BBICYIIUTD, 3a(PMKCHPOBATH U OKPACHTb FeHIMAHOBLIM QH-
0J1eTOBBIM (110 MeToxy CuHeBa).
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XapaKTepHCTHKA NPOCTHIX METOI0B OKPACKH.

OCOOEHHOCTH METO/IOB: OJTHOATAITHOCTh, OKpAcKa OJJHUM KPacHTEIIEM.

Hasnauenue MeTomoB: HM3ydeHHE (OPMBI, B3aUMHOTI'O DPAaCIIOJIOKCHUS
MHUKpPOOOB B Ma3Ke, pa3MepoB KJIETKH.

Texnuka npuzomoenenus mazkos. [Ipy MpUroToBIeHNN Ma3Ka C IJIOT-
HOW NUTaTEeIbHOM Ccpellbl Ha 00€3KMPEHHOE IPEAMETHOE CTEKJIO HAHOCST
netsell HeOOoJIBIYIO Karulio (PU3MOJIOTHYECKOTo pacTBopa. B mpasyro pyky
OepyT OAaKTEPHONOTHYECKYIO NETII0, B JIEBYIO — MPOOHPKY C KYJIbTYpOH.
[Metro cTepmiIU3yIOT, BHOCS €€ B IUIaMsl TOPEIKH B BEPTHUKAJIHHOM IIOJIO-
JKCHUH.

IMTocme TOro Kak MeTist HAaKAJIUTCS JOKPAcHA, Yepe3 IIaMsi TOPENIKH Ipo-
BOJAT KOHEI] TeTienepkareis. 3aTeM BBIHUMAIOT NPOOKY W3 MPOOHPKH,
3aXBaTHB €€ MU3HMHIEM MPABOW PYKH MJIM 32)KaB MEXIY MHU3HMHIIEM U Oe3bI-
MSIHHBIM TaJIbliaMM, U OOXKUTaloT Ha CIHMPTOBKE Kpall mpooOupkwu. [leriio
BHOCSIT B IIPOOMPKY, OXJIQXJAIOT €€, IPUKacasch K CTEHKaM, IOCJIe 4ero ¢
MOBEPXHOCTH Cpe/ibl CHUMAIOT HEOOJIbIIOe KOJMUUECTBO KyJbTyphl. Ilocie
3TOT0 METNII0 BHIHMMAIOT, HE Kacasich CTEHOK NPOOHMPKH, O0OXKHraroT Kpas
pOOUPKH HaJ CIIMPTOBKOH U 3aKPBIBAIOT TPOOKOM.

3axBayeHHYI0O MHUKpPOOHYIO KYJbTypy BHOCST B Karuio (usnoiornye-
CKOTO PacTBOpa, HAaHECEHHYIO paHee Ha INPEIMETHOE CTEKJIO, TIIATeIHHO
pa3sMeINBaIOT U PABHOMEPHO PACIPEEISIOT 110 CTEKITy B BUAE OBaja, Kpy-
ra wid KBajapata miowaapto 1-1,5 CMZ, OTCTYNIMB OT KPacB CTEKJIAa HE Me-
Hee 3-5 MM (puc. 3.2). [To OKOHYaHNHH PUTOTOBICHHS Ma3Ka METIII0 BHOBbD
CTEPUIIN3YIOT, MOCJIE BHICYIIMBAHMS TPAHUIBI Ma3Kka OOBOAAT BOCKOBBIM Ka-
paHIanIoM ¢ 00paTHOM CTOPOHBI CTEKJIa U 3alMChIBAIOT MHU(p Mpernapara.

Puc. 3.2. BHeceHnne MUKpOOHOH KyJIbTYpHI B KAILTIO (DH3HOIOINYECKOTO pacTBOpa
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ITpu U3roTOBIICHHH Ma3Ka M3 KYJIBTYpP C )KUAKHX [MUTATEIbHBIX CpPell Ha
Mpe/IMETHOE CTEKJIO HAHOCAT 1-3 MeTNIM MCClielyeMOoro Marepuaina U paB-
HOMEPHO PacIpeessioT 0 HEMY; IIPU 3TOM HCIIOJIb30BaHUE (PU3HOJIOTHYE-
CKOro pacTBopa He TpeOyercs. Jlajee MOCTYMalOT TaK jKe, KaK OMHCAHO
Bbiie. J{Jisi IPUTOTOBJICHHS MPEapaToB UCHOIb3YIOT 0AKTEPHOIIOTHYECKIE
METIIN ¥ TACTEPOBCKHUE ITHUIICTKU.

BricymuBanue Ma3ka MpOM3BOIAT HA BO3IyXE, HAJ INIAMCHEM TOPEIKH
(HO He B IUIAMEHHM), B TOTOKE TEIIOTO BO3IyXa U B TepMocTare (prc. 3.3).

Puc. 3.3. BeicymmBaHue Ma3Ka HaJl IUITaMEHEM TOPEIIKU

QDukcayun maskos. PaznuyaroT guszuueckuti U XumMudeckut Memoosi
¢ukcarmu Mas3koB. [Ipu ¢ukcarmmu (GU3NIECKIM METOIOM CTEKJIO C Ma3s-
KOM, OOpamIeHHBIM K BEpXy, MEIUIEHHO MPOBOAAT 3—4 pasa yepe3 IUiams.
[Tpu 3TOM MHKPOOpPraHU3MBI NOTHOAIOT, Ma30K MPHUKPEIUISIETCS K CTEKITy U
HE CMBIBACTCSL.

ITpu duxcanuy Ma3KoB XMMHUYECKHMH BELIECTBAMHU IPEIMETHOE CTEKIIO
C Ma3KOM TOTPY>Kal0T B MEH3YPKY ¢ 96%-HbIM 3TaHonoM Ha 15-20 muH,
aIleTOHOM — Ha 5 MUH, co cMechio 96%-Horo stanosa u 40%-Horo dopma-
mnHa (cooTHomeHue 95:5) — Ha 2 MuH, ¢ XJI0)OPMOM — Ha HECKOJIBKO Ce-
KyHZ u Ap. (puc. 3.4).

[TpuroroBnenne (GpUKCUPOBAHHBIX MPEMAPATOB U3 ECTECTBEHHBIX MECT
00MTaHHs MHKPOOPIaHU3MOB ITPOBOAMTCS TaK XK€, KaK M U3 YHUCTBHIX KYJb-

TYp.
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Puc. 3.4. Duxcanus npenapaToB-Ma3KoB XUMHUYECKUM METOAOM

Texnuka oxpawusanus. Ha npurotoBineHHbId 1 GUKCUPOBAHHBIA Ma-
30K, HOMEILICHHBII Ha CIeNHMajIbHO NpeIHa3HAYEHHbIH IS 3TUX Leneil Mo-
CTHK, KOTOPBII pacIiojio)KeH HaJl BAHHOYKOH M COCTOMT W3 JABYX CTEKJISIH-
HBIX TAJI0YEK, HAXOMALIMXCS HA PACCTOSHHUM 3 JIHHBI IPEIMETHOTO CTEK-
JIa IpyT OT APYTa ¥ CKPEIJIEHHBIX MEXAY CO00H pe3MHOBBIMU TPYOOUKAMH,
HAHOCST Kakoi-mmbo kpacutens (puc. 3.5): pacTBOPBEI METHIEHOBOTO TOJY-
6oro — Ha 3—5 MUH, TeHIMAHOBOTO (PHOJIETOBOTO — Ha 2—3 MHH, (pyKCHHA
OCHOBHOTO — Ha 2—3 MUH.

Puc. 3.5. Oxpacka IPUrOTOBICHHBIX IPEHAPaTOB-Ma3KOB KPACSIIMMHU BEILECTBAMH
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3areMm TIHIaTeNbHO M OBICTPO MPOMBIBAIOT BOAOH (pHc. 3.6), BRICyIINBa-
10T (uibTpoBanbHON OyMmaroil, HaHOCAT Kallll0 UMMEPCHOHHOTO Macia,
MHUKPOCKOIIUPYIOT. Ma30K CuMTaeTcsi KaueCTBEHHBIM, €CJIM OaKTepUH pac-
TIOJI0’KEHBI H30JMPOBAHHO JPYT OT APYra M paBHOMEPHO OKPAIIEHBI.

Puc. 3.6. TmarenpHOe U OBICTPOE IPOMBIBAHKE TIPENapaTa-Ma3Ka BOJOH

IIpuroroBneHHsle IpenapaTsl MUKPOCKOMUPYIOT B UMMEPCHOHHOH CH-
creme. OnpeznenstoT MOp(OJOrHI0O MHUKPOOPraHU3MOB. MUKpOCKOIIHYE-
CKYIO KapTHHY 3apUCOBBIBAIOT B TETPAH.

KonTpoabHbIe BONPOCHI

1. Kpacku u Kpacsiiie pacTBOPHI AT OKPAITHBAHUS Ma3KOB.
2. TIpoctoii MeTo]] OKPACKH MHKPOOPIaHU3MOB.

3. Texuuka mpuroToBIeHUs HUKCUPOBAHHOTO Ma3Ka.

4. TexHUKa OKpaIIMBAHUS MIPEIAPATOB-MA3KOB KPACUTEIISIMH.

JlabopaTopHoe 3aHsATHE 4. .
CJOKHBIE METO/1bl OKPACKU BAKTEPUHU

Henp 3aHATHA: 03HAKOMHUTBCA ¢ MOP(OJIOTHYECKUM pPa3HOOOpasneM
OakTepuii ¥ OCHOBHBIMH NpPU3HAKAMH, HW3YYUTh OCHOBHbIE NPH3HAKU M
Ha3HAUYEHHE CJIOXXKHBIX METOJ0B OKpPacKH MHKpoOOB mo Meromam Llmis —
Hunbcena, Oxemxo, Byppn — I'muca, Jledduepa n Heiiccepa; ocBouth
TEXHUKY OKpPAacKH 1o MeTony I'pama.

35



Marepuajnbl 1 060pya0oBaHue: padodee MeCTO JUIsl OaKTEPHOIOTHUE-
CKOTO HCCIICIOBAHUsI, YKOMIUIEKTOBAHHOE BCEM HEOOXOIMMBIM (JIOTOK C
pelibcaM¥ TS MMPEIMETHBIX CTEKOJ, TUCTULTUPOBAHHAS BOJIa, OaKTEPHOIIO-
THYECKUE TIETIH, MPESJAMETHBIC CTEKIIa, Ta30Bas ropeiika, GuibTpoBaibHAs
Oymara, Ha0Op KPacOK W MHKPOCKOIT); MaMITKH MO3TAITHOTO OKPAIIMBAHUS
MHUKpOOOB 1m0 I'paMy, ¢ yka3aHHEM MOCIIEIOBATEIEHOCTH U MPOJI0JIKUTEIb-
HOCTH OKPAaCKH Ma3KOB KPacsIIMMH PACTBOPAMU; MPOOUPKHU u yariku [let-
PH C HCCIieyeMbIME 00pa3aMu KYJIbTYP MHKPOOPTaHH3MOB.

Xoja 3aHATHA

3aganue 1. O3HAKOMHTBCS ¢ Ha3HAYEHHEM U XaPaAKTEPUCTHKOI
CJIO0KHBIX METOJ0B OKpammuBaHusA. M3y4uTh CYHIHOCTH OKPACKH IIO
MeronaMm Iuiasi — Huabcena, Oxemko, Byppu — I'mnca, Jledpdaepa n
Heiiccepa.

Ci0)XHBIE METO/IBI OKpacKu (MX elle HasbiBaloT nuddepeHnnansHpIMK)
OCHOBaHBI Ha OCOOEHHOCTSIX (PU3MKO-XMMHUYECKOIO CTPOCHUSI MUKPOOHOMH
kietku. OHU NPUMEHSIOTCS JUIsl U3Yy4YEHUsS] CTPYKTYPBI KIIETKH, Takxke JUIs
muddepeHMaMn  MUKPOOPTaHM3MOB Ha OCHOBE WX THHKTOPHAJIBHBIX
CBOMCTB.

IIpy CNOXKHBIX METOIAaX OKpaLIMBaHUSA Ma30K IOIBEPraeTcsi BO3IeH-
CTBUIO IIBYX KPacOK, U3 KOTOPBIX OJIHA — OCHO6HAs, & BTOPAsl — OONOIHU-
menvHas. KpoMe KpacsaIinx BELIeCTB IPH CIOKHBIX METOAAX OKPAIINBAaHUI
NPUMEHSIOT Pa3InyHble O0ECIBEYMBAIOIINE BELIECTBA: CIHPT, KUCIOTHI,
IIEJIOYH H JIP.

CJ0XXHBIE METOJIbI OKPAaCKH II03BOJISIIOT Kpome Mopdosorun ((opm,
pa3Mepa, B3aHMHOIO PaclOJIOXKEHUSI MUKPOOPTaHU3MOB) Oojee JeTalbHO
U3Y4YUTh CTPYKTYPY M Pa3jIM4HbIC AJIEMEHTHl MUKPOOHOI KJeTKH (CIOpHl,
KarCyJibl, )KTYTHKH, HAJIMYME WIK OTCYTCTBUE 3€PHUCTOCTH, OMIOISPHOCTH
U T. 1.); ONIPEACIUTh THHKTOPUAILHBIE CBOMCTBA (Pa3IMYHOE OKpaIlIiBaHKUE
MIPY MCTIOJIb30BAHUH CIIEUATIBHBIX METOIOB).

Cpean Bcero pazHooOpasusi MUKPOOPTaHU3MOB CYIIECTBYIOT TaKHE, KO-
TOpbIe 00JIAIAFOT BBIPAKEHHON YCTOHYHMBOCTBIO K HEOPIraHMYECKUM KHCIIO-
TaM, CIUPTaM H LIenoYaM. DTO CBSI3aHO C TE€M, YTO B UX KIETOYHOH CTeHKe
U LUTOIUIa3ME COACPKHUTCS CPABHHUTEIBHO OONBIIOE KOJNHMYECTBO JIHUIHIOB,
BOCKa U MHUKOJIOBOW KHCJIOTBI.

XapaKTepHCTHKA CJI0KHBIX METO0B OKPACKH.

OCOOEHHOCTH METOOB: MHOTOITAITHOCTh; OKPAacKa JBYMs KPaCUTEIsi-
MHU; OPOTPABUTEIH, TUPPEPSHIUPYIOIINE BEIIECTBA.

36



Hasnauenune MeTo0B:

o quddepeHIpoBaHUE OIHUX BHUJIOB MHKPOOOB OT JPYTHX: METOA
I'pama, meton Luns — Hunscena, meton PomanoBckoro — 'um3ei,

® I3Y4CHHE CTPYKTYPbl MHUKPOOHOH KieTkH: MeTo] OKewko (Cropsi),
Meto Byppu — T'muca (kancyna), metonsl Jleddnepa u Heiliccepa (Biitro-
yenus), meton Jledpduepa (kryrukn).

OCHOBHBIM CIIOCOOOM BBISIBJICHHS KHCIOTOYCTOMUYMBBIX MHKpPOOpra-
HU3MOB sBisieTcs okpacka no merony Huns — Hunbcena. ImMeHHO 3TOT
croco0 MPUMEHSIOT Uik 0OHAPY)KEHUS MUKOOaKTepuil TyOepKye3a B MOK-
poTe OOIBHBIX JFOICH.

Oxpacka no Huao — Hunbeeny. [l okpamuBaHusi KUCIOTOYCTON-
YUBBIX OAKTEPHI BMECTO OOBIYHBIX KpacuTeIel MPUMEHSIOT KOHIIEHTPHPO-
BaHHBIE PAacTBOPHI KpacuTelel ¢ IMOJOrpeBOM, HalpUMep, KapOoJOBBIN
¢ykcun Llnns, KOTOpsIN OKpaIINBAaeT BCE MHKPOOPTAaHU3MBI B PyOHHOBO-
KpacHbIl 1BeT. [Ipu nocnenyronell KpaTKOBpeMEHHOH 00pabOTKe KHCIIO-
TOW OZHU MHUKPOOHBIE KIETKH NPOYHO YAEPKUBAIOT KPACHTENb U HE obec-
LBEYMBAIOTCSI B PACTBOPE KHCIIOT, IPYTUE — TEPSIOT LBET. DTO MO3BOJISET
KHCJIOTOYCTOWYMBBIE MHKPOOPTaHU3MBI OTIMYUTH OT MHUKPOOPTaHHU3MOB,
He 00JaJaloIuX STHM CBOMCTBOM. 3aTeM IpH JaJbHEHIIEM JOKPAIINBaHUN
KpacuTeJIeM Jpyroro npera (HampuMmep, METHIICHOBON CHHBIO) HEKHCIIOTO-
YCTOWYMBBIE MUKPOOPTaHU3MBbI IIPHOOPETAIOT LBET JAOIOJIHUTEIEHOTO Kpa-
curenst (puc. 4.1), a KHCIOTOYCTOWYMBBIE MHKPOOPTAHH3MBI COXPAHSIOT
LIBET OCHOBHOTO Kpacutens (pykcuna Lns).

Puc. 4.1. Oxpacka KHCIIOTO-1IEI0Ye-CITUPTOYCTONYHBBIX MHKPOOPTaHH3MOB
o Intro — HunbeeHy: Bo30yauTens Tydepkyaesa (Mycobacterium tuberculosis)
OKpaIINBaeTCs B KPAacHBIH 1BET, (hOH IpenapaTa — roay0oi

B npenapare, OKpalml€eHHOM IO MCTOAY L[I/IJIS[ - HI/IJILCGHa, KHUCJIOTO-
YCTOﬁqHBLIe MUKPOOPraHu3Mbl UMEIOT py6I/IHOBO-KpaCHLII71 OBCT, HCKHUCJIO-
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TOYCTOHYMBBIE MUKPOOPTAHU3MEI, JICHKOLIUTHI, 2JIEMEHTHI TKaHU — TOITy0oH
IL[BET.

Hannuue criop y MHUKpOOPraHM3MOB MOXHO OOHapyKHTh C HOMOIIBIO
okpacku o Merony Oxenrko (puc. 4.2).

a 6

Puc. 4.2. Okpacka MUKpoOpraHu3MoB 1o Oxeniko: a — Gauuiuisl cubupekoii si3esl (Bacillus
anthracis); 6 — criopbl OKpaIIuBalOTCs B KPacHsIil 1BET, (OH mpenapaTa — GHOICTOBBIH

Oxpacka no Osxemko. Cropsl 10 CPaBHEHUIO C BETE€TaTUBHOMN KJIETKOM
007amar0T YCTOMYMBOCTRIO K (paKkTOpaM OKpyKaromeid cpensl. OHH SBIIS-
I0TCSI KUCJIOTOYCTOHYMBBIME M C TPYIOM BOCIPHHUMAIOT Kpacutenn. O0b-
SICHSETCS 3TO HAMYMEM TUIOTHOW 00O0JIOYKH, HEOOJBIIOW KOHIIEHTpaIei
cBOOOIHON BOIBI, BRICOKMM COZIEpXKaHUEM JIMNHUIO0B. B mpenaparax, okpa-
HIEHHBIX MPOCTBIM CIIOCOOOM WM 1O I'pamy, CIIOpBI OCTAIOTCA OECLBETHBI-
Mu. [ToaTomy a7t OKpacku CHOp MOJB3YIOTCS CIEHUAIbHBIMU METOJAMHU C
NMPUMEHEHUEM TIpoTpaBuTenieil (kuciotsl, menoun). IIporpaBurenu pas-
PBIXJIAIOT 00OJIOUKY CHOpBI, 00Jjierdasi MPOHUKHOBEHHE B HEE KPacHUTES.
Jlanee neHCTBYIOT MO TakOMYy kK€ NPUHIMITY, KaK U1 OKPACKU KHCIIOTO-
YCTOWYMBBIX MHKPOOPTaHM3MOB: IIpenapar OKpaIlUBaIOT KOHIEHTPUPO-
BaHHBIM KpacuTesieM (Harmpumep, kap0osoBbiM ¢ykcuHoMm Llunst) ¢ mono-
TPEeBOM, a 3aTeM OO0eCIBEYMBAIOT KHCJIOTOW W JIOKPAIIMBAIOT B KaKOW-
HUOY/b KOHTPACTHBIN IIBET (HAIIpUMeEpP, METUICHOBBIM CHHUM).

ITo meTomy OXemKo cropbl OKPAIIMBAIOTCS B KPACHBIH [IBET, BET€TATHB-
HBIE KJICTKH — B TOTYOOH.

Hannuue xamncynsl y MUKPOOPTaHH3MOB MOXKHO OIPEIEIUTh, OKPacHUB
npenapat no metony byppu — I'mnca.

Oxkpacka no Byppu — I'mncy. B cury ¢Boero XMMH4ecKOro CTpOeHHs
KarcyJisl PU 0OBIYHBIX METOJIaX OKPAacKU OCTaloTCs OecuBeTHBIMU. [list MxX
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oOHapyXeHHs TPHMEHSIOT HETaTHBHYIO OKpacKy. Bce mperncraBieHHBIE
paHee METO/bI OTHOCSITCSI K MO3UTHBHBIM, TaK KaK MPU MX HCIIOJIb30BAHUU
OKpAIIMBAIOTCSI MUKPOOHBIE KJIETKH. [IpH HEraTHBHBIX JKe clloco0ax KpacH-
TeJIb 3aIOJIHSAET MPOCTPAHCTBO BOKPYr OakTepwid (ISl 9TOr0 MOXKHO HC-
M0JIb30BaTh YEPHYIO IUIAKATHYIO TYyIIb, KOTOpas HE MPOHHKAET B MUKPOO-
HYIO KJIETKY, a CJIeJI0BaTeIbHO, HE OKpalnBaet ee). /lajgee qOKpanmBaeTcs
KpacurtesieM (Hanpumep, GyKCHHOM) MUKpoOHoe Teso. B pesynbrare Karm-
cynma OyIeT KOHTpAacTUpOBaTh Ha TEMHOM (oHe mpemapaTa W MHKpOOHOH
kietku. [Ipu oxpammBanum o meroxy byppu — ['maca Ha TemHOM (oHe
mpernapara KOHTPACTHO BBIACISAIOTCS HEOKPALICHHBIE KalCyibl, BHYTPHU
KOTOPBIX HAXOAATCS OaKTEPUH SPKO-MAITMHOBOTO IIBETA.

B mmToruiazme HEKOTOpPBIX OAaKTEpHil MOTYT 0Opa30BBIBATHCS OTIIOXKE-
HUS TpaHyl (3epeH) BOJIOTHHA, TJIMKOTE€Ha, TpaHyJe3bl, KaleJeK >Xupa,
KPHUCTAJJIOB OKCAIaTOB, JKUAKON CEpbl, CKOIUIEHUI MUIMeHTa. 3epHa BOJIO-
THHA COJEp)KaT 3HAYMTENIbHOE KOJIWYECTBO MeTadoc(aroB M APYrHX CO-
eauHeHui ocdopa. DTH 3epHA XOPOIIO OOHAPYKUBAIOTCS, HATIPUMED, Y
TUPTEPUAHON MAJOYKH, YTO SBISCTCS BaXKHbIM JudQepeHInanbHO-
JIMarHOCTUUYECKUM TPH3HAKOM BO30yauTels U Tepu.

Jliist oOHapy KeHNs 3epeH BOJIOTHHA Yallle BCETO MOJIb3YIOTCS METOIaMU
okpacku 1o Jlepdrepy u Heticcepy.

Oxkpacka no JeddJepy. 3epHa BOJIIOTHHA IO CBOEMY COCTaBy OTJIH-
YaloTCsl OT IMTOIUIA3MBI. IIpu mpocToil okpacke (HanmpuMep, MIETOYHBIM
METWJICHOBBIM CHHHUM) 3€pHa BOJIIOTHHA BBISBISIOTCS B BHJE OOJIee TEMHBIX
YYacTKOB IMTOIUIA3MBI, T. €. TPAHYJIbl OKPAIIUBAIOTCS O0Jiee MHTEHCHBHO,
YeM IUTOIUIa3Ma (SIBJICHHE METaXpOMa3HN).

ITo metoxy Jleddmnepa muTomiazMa MEKpOOHBIX KJIETOK OKpPAIIMBACTCS
B rory0oii IBET, TPaHYJIbl BOJTIOTHHA — B CHHHIA.

Oxpacka no Heiiccepy. B cuny Toro, uto 3epHa BOJIIOTHHA OTIMYAIOT-
Cs1 OT LUTOIIA3Mbl [0 XUMHUYECKOMY COCTaBY, IIPH CIIOKHOH OKpacke OHU
afcOpOUPYIOT MHBIE KPACHTENH, Y€M LUTOIIa3Ma, U MO3TOMY OKpallhBa-
I0TCS B IPYTOH L[BET.

ITo metony Heliccepa Temna OakTepuii OKpalMBalOTCs B HEXKHBIN CBETIIO-
KOPUYHEBBIH I[BET, 36pHA BOJIIOTHHA — B TEMHO-CHHUI, TIOYTH YEPHBIH.

3aganue 2. OCBONTh METOAUKY OKPACKHM NPeNapaToB-Ma3KOB IO
I'pamy. OkpacuTh H MHKPOCKONMPOBATH HCCJelyeMble 00pa3ubl MHK-
poopranu3mos. U3yuutb ux Mop(o/10ruio 1 3apucoBarhb.

OTHOLIEHNE MHUKPOOOB K OKpallMBaHHIO 10 ['pamy sBISeTCS BaXKHBIM
i depeHansHBIM IPU3HAKOM, KOTOPBIM B COYETAHUHU C JPYTHMHU O3BO-
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JSIET OTJIMYUTH OJJMH MHUKPOO OT Apyroro. Merox Obu1 npeuioske B 1884 r.
narckuM yueHbiM X. ['pamom. Ilpu okpammBaHuu 1o 3TOMY METOAY BCE
MUKPOOPIraHU3MBI NMOAPA3AEIAIOTCA Ha IPaMIOI0XKUTENbHBIE U IPAMOTPH-
L[aTeNbHBIEC, YTO 3aBUCUT OT XMMHUYECKOTO COCTaBa M CTPOCHHS KJIETOYHON
cTeHKH. ToJIMHA KIETOYHOM CTEHKHM TIpaMIONOKHTENBHBIX MHKpPOOpra-
HU3MOB HaxoJUTCs B mpenenax 2—60 HM, TIIOTHO MpPUIIETaeT K IUTOILIa3Me,
MeMOpane u cocrout Ha 40-90 % u3 nenTHAOTIMKaHa, Wi MypenHa. Kie-
TOYHAsi CTEHKAa TPaMIIOJIOKUTEIBHBIX OakTepuii B 3 pas3a TOHBIIE
(10-20 um), mHOTOCHOlHA, comepkuT 10 5—10 % mentugorinkaHa.

HeonnaakoBoe OTHOIICHHE pa3IMYHBIX MHUKPOOOB K KpacHTENIIM TpH-
(heHMIMETaHOBOW TPYNIbI (TeHI[MaHBHOJIETY, METHIIBHOJIETY, KPHCTAJUIBU-
0JIeTY) SIBJISIETCS OCOOGHHOCTBIO OKpamuBaHus 1o merony ['pama. ['pynma
rpaMoOTPHLATEJLHBIX MUKPOOOB Ja€T NMPOYHOE COSTUHEHHE C YKa3aHHbI-
MU BBIIIE KpacUTesIMU M HomoM. OKpallleHHbIe MHUKPOOBI HE 00ecIBEeYH-
BAIOTCS IOJ] ICHCTBHEM CIHPTA, BCIECACTBUE YETO NPH MPONOIDKUTEIBHON
OKpacke (pyKCHHOM rpaMOTpHLATENbHbIE MUKPOOBI HE M3MEHSIOT IEepBOHA-
YaJbHO MPHUHATHIN (HONETOBBIN [BET. I'paMmoJI0:KuTeIbHbIE MUKPOOpPTa-
HU3MBI 00pa3yIOT ¢ STUMHU KPacHTENIIMH U HOZAOM HENPOYHOE, JIETKO pa3-
pylaromeecs 1Mo JIeHCTBHEM CIHPTA COCIUHEHHE, B PE3yIbTaTe Yero OHU
00€eCIBEUMBAIOTCSI M 3aTEM OKpaIInBaroTcsi (hyKCHHOM, IpHOOpeTas Kpac-
HBII IBET. TO OOBACHSIETCS TEM, YTO MPOHUIIAEMOCTD KIETOYHOW CTEHKH Y
IPaMIIOJIOKUTEIBHBIX OAKTEpUH MEHbLIE, YeM y IpaMOTPHLATEIbHBIX, H3-
3a GONBIIOrO COACp)KaHMS MENTHAOTIMKAHA M MEHBIIEr0 AMaMeTpa Iop,
YTO CHOCOOCTBYET y/IEpXKaHUIO 00pa3yromerocs: KOMIUIeKca mpu oopaboTke
OakTepwii 3TAaHOJIOM, y TPaMOTPHIATENBHBIX OakTepuii — HAOOOPOT
(puc. 4.3-4.7).

Puc. 4.3. Okpacka o I'pamy Staphylococcus aureus (rpammonoxuTenbHbIe KOKKH)
u Escherichia coli (rpamorpuuaresnbHbie OaruLIb)

40



Puc. 4.4. Okpacka GakTepuii CIOKHBIM METOZIOM (OKpacka 1o I'pamy):
30510THCTHIN cTaduinokokk (Staphylococcus aureus) — rpamMIonokuTesneH

Ipu copmep:kanuu B Ma3ke OakTepuil pas3iMYHbBIX BUJIOB MOKHO OOHA-
PY)KHTh KaK TPaMIIOJIOKHUTEIbHbIE, TAK M TPAMOTPHIIATENIbHbIE OAKTEPHU.

B cBOi0 ouepe/b, aKTHHOMHIIETBI SIBIBIFOTCS TPAMIIOIOKHUTENbHBIME
BEeTBSIIUMUCS (popMamu OaKTepHii, KOTOpble 0OPa3yIOT BETBSIIUECS TH(BI,
HEKOTOphle U3 HHUX (HOPMHDPYIOT MHUIENUA CyOCTPAaTHBIM U BO3IYIIHBIHN
(puc. 4.5).

CBoe Ha3BaHWE OHM IONYYMIM OT MEPBOTO M3 ONMCAHHBIX BHIOB —
Actinomyces bovis — «wrydrcToro rpubka», KOTOPBIH BBI3BIBACT GOJE3HD
KPYITHOTO POraToro CKOTa aKTHHOMHKO3.

Puc. 4.5. Oxpacka GakTepuii CIOXKHBIM MeTOAOM (OKpacka mo I'pamy):
aKTHHOMHLIET (4Ctinomycetes) — rpamIonoKuTeneH
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Puc. 4.6. Oxpacka GakTepuii CJI0KHBIM METO0M (OKpacka 1o I'pamy):
cHHerHoiHas nago4ka (Pseudomonas aeruginosa) — rpaMoTpuLaTeabHa

Puc. 4.7. Okpacka GakTepuii CIIOKHBIM METOZIOM (OKpacka 1o ['pamy):
Clostridium perfringens — moozsie MUKpOOHBIE KICTKH IPaMIIONOXHTEIbHBI,
cTapble MUKPOOHBIE KJIETKH IPaMOTPHIIATEIIbHEI

OxpamuBanue no I'pamy npoBoauTcs ciaeayommuM 00pa3om:

1. Ha BbICyIIEHHBIH U (UKCHPOBAaHHBIN B INIAMEHU TOPEJIKM Ma30K Kila-
YT OKpauwienuyto oymaxycky (no memody Cuneea) pazMepoMm 2%3 cMm.
Ha ee moBepXHOCTh HAaHOCSAT HECKOJIBKO Karesb (3—5) IuCTHILIMpOBaHHOW
BOJIbI M BBIJICP)KMBAIOT B TeueHUE 2 MUH. B TedeHHe Bcero BpeMEHH Mpo-
KpaluBaHHus Oymara J0JIKHA OCTaBaThCs BJIQKHOM M IUIOTHO NIPHJIETaTh K
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MOBEPXHOCTH CTeKIa. [Ipy moacsixaHny Oymary AOTOJHHUTENBLHO CMadlBa-
1ot Bozoit. [Ipn okpacke Ma3koB KOHIIEHTPHPOBAHHBIMH PacTBOpaMM Kpa-
cuteneit (kapoostoBbiil pykcuH [{mist, kapOOIOBBINi FeHIIMAHOBEIA WU KPH-
CTaJUTMYEeCKUH (DHOJIETOBBIN) OKpallMBaHHE NPOU3BOIST uepe3 (QUiIbTpo-
BaJIbHYIO OyMmary, 3a/lep>KMBaIOIYI0 YaCTUIIBI KpacuTess: Ha (PMKCHPOBaH-
HBII Ma30K KJIaAyT HOJIOCKY (GuiIbTpoBajbHOW OymMaru U Ha Hee HAJIUBAIOT
pacTBOp KpacHUTEIs.

2. 3areM ygansioT NOJNOCKY (GuibTpoBaibHOW OyMaru MUHLOETOM, Kpac-
Ky CIIUBAIOT U, HE CMBIBas BOJOH, HAIMBAIOT Ha Ma30K pacmeop Jliozona Ha
1-2 muH.

3. Jlanee pactop Jltoroiist ciuBaroT ¥ 00€CUBEYHBAIOT Ma30K CIIMPTOM-
pektudukarom B reuenue 20-30 c.

4. BBICTPO | TIIATEJILHO IPOMBIBAIOT Ma30K BOIOM.

5. OxpammuBaloT JONMOTHUTEIRHO ykcunom Ilgeiigpghepa (vmm pazse-
JCHHBIM cadpaHHHOM, HEUTPAILPOTOM HIIK BE3yBUHOM) B TEUCHHUE 2—3 MHH.

6. 3aTeM KpacKy CMBIBAIOT BOJO, a Ma30K BBICYIIMBAIOT YHCTOH (Priib-
TPOBaIBHOM GyMaroil 1 MUKpOCKOTHpPYIOT (puc. 4.8).

MeToa okpacku no [pamy

TCHUHAH pacTeop cnupr
(pmoneToBBIi Thoroaa { yxenn

——_— —— ., ~——,

FPAMAOIEHTCTBH LLC___

NN N S TN
\ ’0.‘,:' ’0. . Veg
\ b / e

—

MPaMOTPHIATCIBHBIC

. J

Puc. 4.8. CnoxHsIil MeTox okpacku 1o I'pamy

Ma3sok nocie obcymuBanust (QUIBTPOBAILHONH OyMaroi IOJKEH ObITh
COBEPIIEHHO CYXUM, B IIPOTUBHOM CiIy4dae IPU COIPHKOCHOBEHUH OCTaB-
HIeHcs BJIark ¢ KeAPOBBIM (MMMEPCHOHHBIM) MacjioM 00pa3yeTcsi SMyJIbCus
U TIPY MUKPOCKOITUH MOJIYYUTCS HECHOE N300pakeHHE.
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Muxkpockonuueckaa kapmuua: TIPH TPaBUIBHOM OKpacKe Ma3KOB IO
I'paMy rpammoJIOKUTENbHBIE MHKpPOOBI OyIyT OKpalleHbl B TEMHO-
(MOJIETOBBII LIBET, a rPaMOTPHLIATEIbHBIE — B I[BET JIONOJIHUTEIBHON Kpac-
K1 (HarmpuMmep, B po30BbIii 11BeT GykcuHa [1peiiddepa).

I pamnonosxcumensro oxpawuearomess CTahUIOKOKKH, IPOMOKH, CTPEITO-
KOKKH, BO30YIHUTEIb CHOUPCKOW 53BBI, MOUYBEHHO-THUJIOCTHBIE CIIOPOBBIC INa-
JIOUKH (HampuMep, CeHHas, KallyCTHas, KapToQenbHas, KOpHEBUAHAS W IIp.),
BO30YAUTENb POKH CBIUHEH, KIIOCTPUINH, BO3OYAUTENH TyOepKyJIie3a H JIp.

I'pamompuyamenvro oxpawuéaiomcs BCE TPEICTABUTENN JHTEpOOakK-
Tepuil (CaJIbMOHEIUTHI, KHIIEYHas Majllodka, MpOoTed W Jp.), BO30yAHTENH
Opyuesiesa, macrepeiuie3a, HEKpoOaKTepHos3a, TYJSIPEMUH, CHHErHOWHAs
MajI04YKa, MUHUHTOKOKKH, YKCYCHOKHUCIIBIE OaKTEepHH.

Pesynbratsl oxpammBanys 1o I'paMy rpaMIIONIOKUTEIbHBIX U IPAMOT-
pHLATeIbHBIX OaKTepuii, IpencTaBieHsl Ha puc. 4.9.

MpamMoTpuuartensHele GakTepu —  [paMnonoxkuTenkHble GakTepuu —
KpacHble CVHe-dMoneToBLIE
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3ananmue 3. U3yuuTh MeTOOMKY OKPAIIMBAHHUS CHOP, KancyJa H
BKJIIOYeHH# (TJIMKOTeH, rpaHyJje3a, 3epHa BOJIOTHHA) MHKPOOHBIX
KJIETOK.

OxpammuBaHue crop.

Croopbl  OKpaIMBAIOTCA CIOXKHBIM METOJOM, IOCKOJIBKY OHHM HMEIOT
IUIOTHYIO 00010uKy. [lepen okpammBaHHEM H3MEHSIOT MPO3PavyHOCTH 000-
JIOYKH CIOp ITyTEM BO3ACHCTBHS Ha HEe MPOTPABHUTEISIMHU (XPOMOBOH, COIS-
HOH KHCIIOTaMH1) WM PacTBOPOM (eHoma mpu nogorpeBannd. O00I09Ka pu
3TOM pa3MsiryaeTcs, yBeIHIUBACTCS TOPO3HOCTh. KpacuTeab XOporIo aacop-
OupyeTcs, CIIOpBl HE 00ECIIBEINBAIOTCS TPU KPATKOBPEMEHHOM BO3/ICHCTBHI
KUCIIOTOW. BereTaTuBHbIE ke Tena MUKPOOHBIX KJIETOK IPH ASHCTBUN KHCIIO-
TOW 00ECI[BEUNBAIOTCS U CTAHOBATCS BHJIUMBIMU TOJIBKO MPHU JOTIOIHUTEIb-
HOM OKpAIIMBaHUH KOHTPACTHBIM KpacuTeJIeM.

Texnuka oxkpawueanus (memod 3namoeoposa). Ma3ok HUKCHPYIOT Ha
ITaMeHeM ropesikd. Ha ero moBepXxHOCTh KIaayT GHUIBTPOBAIBHYIO OyMary
BEJIMYMHOM C MOKPOBHOE CTEKJIO, OKpAIIEHHYIO (YKCHHOM OCHOBHBIM (e-
HosioBeIM [lwiisa. Bymary cmauumBaior 3-5 kammsmu Bojpbl. OKpalnvBaHue
MIPOBOASAT MPH MOJOTPEBAHUH B TeUeHHE 5—7 MUH. UYTOOBI Ma30K HE BBICHI-
XaJ, BO BpeMs HCIIapeHMs )KUAKOCTH K HeMy (10 KarisiM) 100aBIIsIOT BOLY.
3areM Ma3ok 00eciBeYMBAIOT 3%-HBIM PAacTBOPOM CEPHOM KHCIIOTHI B Te-
yeHue 5—-10 ¢ u npombIBalOT BOAOU. JIOMOJHUTENBHOE OKpalIUBaHUE MPO-
BOJISIT METHJIEHOBBIM TOlyOBIM 10 2—3 MMH, 1OCjIe YeTO Ma30K IIPOMBIBAIOT
BOJIOW M BBICYIINBAIOT.

B mone 3peHns MHKpOCKOIIa BHIHO, YTO CIOPHI OKpalleHBl B KPACHBIH
I[BET, & BETETATUBHBIC KJIETKH — B CHHHH.

Oxpawusanue cnop no Ilewxogy. locne dpukcauy Haj IAMEHEM To-
PEeNKU UM CMeChio (CUpT + GOopMaIMH) Ma30K OKPAIIMBAIOT METHUIICHO-
BbIM ronyObiM Jleddnepa (Haxg mnameHeMm ropenku) B TedeHue 15-20 c.
ITpomeiBatoT BogoH. JlomonHuTEeNpHOE OKpamuBaHue mpoBoasatT 0,5%-HeIM
pacTBOpPOM HEUTpanbHOro KpacHoro B TeueHue 30 c¢. 3aTeM NPOMBIBAIOT
BOJIOM U BBICYLINBAIOT.

Muxpockonuueckas kapmuha: CTIOpPBHI TONXyOble WJIM CHHHUE, MOJIOIbIE
CHOPBl — YEpPHO-CHHHE, BETeTaTHBHBIE (OPMBI — PO30BBIE, BKIIOYCHHUS
(XpoMaTHHOBEIE) — (DHOJICTOBBHIE.

OxpamuBaHue KarncyJ.

HexoTopsle MUKpOOBI cIIOCOOHBI 00pa30BBIBATH KAaICyNy — CIU3HCTBIA
CJION 000JI0YKH, KOTOPBI CHHTE3UPYETCS B LIUTOILIA3ME M CEKPETUPYETCS Ha
MOBEPXHOCTH KJIETOYHOW CTEHKH. PasMepsl MX dalle MpEeBBIMIAIOT pa3Mephl
Tesa MUKPOOHOHM KJIeTKH. XMMHUYECKHHM COCTaB Kalcysl pa3iMdeH: OJHHU U3
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HHX COCTOSIT U3 KOMILIEKca OEJIKOB, Apyrue — U3 nonucaxapunos. Kancyna n
oCTalbHas YacTh KJIETKH OKPAIIMBAIOTCA HEoAMHAKoBO. CyImecTByeT He-
CKOJIBKO METOJIOB OKpammBaHus Karicyn (mMeronsl Onbra, Muxuna, Poma-
HOBCKOTO — I 'uM3b1, Byppu — 'mHca).

Memoo Onvma. Ma3ok okpamuBaroT 2—3%-HbIM PaCTBOPOM ca(paHu-
Ha. Kpacutens roroBaT mepen NMPUMEHEHHEM, PAacTBOPSA €ro B ropsdei
BOJIE ¢ TocienyomuM GuiabTpoBanneM. OKpamiBaloT MPH JIETKOM Harpe-
BaHWU B TeUeHHE 1—2 MUH U OBICTPO NMPOMBIBAIOT BOIOM.

[Ipenapar He BhICYHIMBAIOT (Ha HEM JOJDKHA OBITH BOIA), HAKPHIBAIOT
MOKPOBHBIM CTEKJIIOM M PacCMaTpUBAIOT I10J] UMMEPCHOHHOH cHucTeMon
MHUKpocKora. CBETOBBIE JIy4H, POXOJIS Yepe3 CJIOH BOJbI, YCHIIMBAIOT pas-
HUIly U IPEJIOMIICHHE JIy4ei OT KaICyJIbl ¥ Tella MUKPOOHOI! KIIETKH.

B mone 3peHms MHKpOCKONa BHIHO, YTO Tella MHKPOOHBIX KIETOK
OKpallleHbl B KPACHBIM LBET, KAIICYJIbl — B KEITHIM.

Memoo Muxuna. ®UKCHPOBAHHBIN Ma30K OKPAIIHMBAIOT METHICHOBBIM
roxyosm Jleddiepa (Irydmre crapsIM pacTBOpOM) B T€UCHHE 2—3 MHH IpU
nogorpesaHud. Kpacutens ObICTpO CMBIBAIOT BOJIOH, Ma30K BBICYIINBAIOT.

Mukpockonuueckas kapmuua: Tella MUKPOOHBIX KJIETOK TE€MHO-CHHHE,
KaIlCyJIbl CBETIO-PO30BEIE.

OxpammuBaHue BKJIIOYeHNH (IIIMKOreHa, rpanyJje3bl H 3epeH BOJIIO-
THHA).

B nuromiazMe MHKPOOHBIX KJIETOK YacTO BCTPEUAETCS auko2eH — K-
BOTHBIN Kpaxmain (nonucaxapun). Ero MOXHO oOHapyXHTh MyTeM N00aB-
JICHUS K KarcyJie KyJIbTyphl TAKOTO JKe KonndecTa pactsopa Jlroroms. Ilpu
COEIMHEHNH € PacTBOpoM JIIoroms TiHMKOreH mproOpeTaeT KpacHO-Oypyro
okpacKky. Takoe BKIIOYEHHE BCTpPEHACTCS Yy OPOXOKEH, CEHHOW Oarpmibl n
Jpyrux MUKpoOoB. HakorieHre rimKoreHa MporcXoJUT B TOM Cllydae, Korja
B CpE/Ie IMEETCS IOCTATOYHOE KOJINYEeCTBO yriieBo10B (puc. 4.10).

I'panynesa — nonucaxapus, Kpaxmaiaonono0Hoe BemecTBo. B Gonpinom
KOJIMYECTBE COMCPXKHTCA B KIETKaxX Iepe] crmopooOpazoBanueM. Kak u
TJINKOTEH, TpaHylie3a pearupyeT Ha pacTtBop JIrorois, oHa OKpamuBaeTcs
UM B TEMHO-CUHMM LBET. MHOrO IpaHyje3bl COAEPKAT MaCIIHOKHCIIbIE
Ganmel. [ oOHapy)KeHUS TpaHyle3bl K Kamie KyJIbTyphl MacISTHOKHC-
JBIX MHUKPOOOB, BBIpAIIEHHBIX HAa KapTO(ETbHOH cpele, J0OaBISIOT CTOMNb-
KO ke pacTBopa JIIoroist ¥ HaKpBHIBAIOT MOKPOBHEIM cTexsioM. [Ton ummep-
CHOHHOM CHCTEMOW MHMKPOCKOIA BHHBI BEPETCHOOOPA3HbIE KIICTKH, OKpa-
IICHHbIE B CMHUI IBeT. Ha 0THOM M3 KOHIIOB TaKMX KJIETOK PacIiOiI0KEHBI
HeoKpauleHHbIe cropsl (puc. 4.10).
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Puc. 4.10. Oxpacka riukoresa (cieBa) U rpaHysiessl (Crpasa) y KIOCTPHIHH,
NIPYKU3HEHHBIH nperapar, pacTsop Jlroros

Bonromun B MUKpOOHBIX KJIETKaxX BCTPEYaeTCs B BUJAE I'PaHys, KOTO-
peie coctosT U3 nosumdpocdaToB U BEHIECTB, OJM3KUX K HYKJICHHOBBIM
KucinoTaM. B HHX cocpenoTodeHsl 3amachl (ocdatoB. OOHAPYKUTH Tpa-

HYJIBl BOJIFOTHHA B MHKPOOHOW KIIETKE MOMHO TNPH OKPAIIUBAHUH 10
Heiiccepy (puc. 4.11).
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Puc. 4.11. OxpammBanue 3epeH BOMIOTHHA UG TEPUIHON MaTOIKI
(Corynebacterium diphtheridae) o Heiiccepy
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Oxpauwusanue no Heticcepy. Ha puKCHpOBaHHBIA Ma30K HAHOCST arie-
Tat cuHbKU Heticcepa Ha 2—3 muH, m00aBistoT pactsop JIroromns Ha 10-30 c,
MPOMBIBAIOT BOJOH. Ma30K JOKpAIIMBAIOT BOJHBIM PACTBOPOM BE3yBHHA
unu xpuzouanHa B teuenue 30—60 ¢, NpoMbIBalOT BOAOH, BBHICYIIHMBAIOT,
MHUKPOCKOTIHPYIOT. 3epHa BONIOTHHA UMEIOT MIEIOYHYIO PEaKInio, T03TO-
My BOCIPHHHMAIOT alleTaT CHHBKH, OKPAIIUBAsSCh B TCMHO-CHHHIA IBET.
[uTomnasma, uMesi KUCIYIO PEaKIIMio, BOCIPUHUMAET BE3yBHH H OKpAIlIH-
BaeTCs B JKEJITHIH IIBET.

KoHnTpoabHbIe BONPOCHI

1. Ha3oBuTe OCHOBHBIE NIPHU3HAKH, HCIOJIb3YEMbIE IPH MACHTH()UKAIIN
MHUKpPOOPTaHU3MOB.

2. KakoBo Ha3Ha4YeHHE CIIOKHBIX METOJIOB OKpackm OakTepmii? Kaxwe
CJIO’KHBIC METO/BI OKPACKH OAKTEPHA BaM H3BECTHBI?

3. JIns dero ucnone3yrorest AuddepeHnyaibabie (CrennaibHble) METo-
JIbl OKpacku Oaxrepuii? [IpuBectu npumepsl.

4. CymHocTh OKpacku 1mo merony Lmms — Hunbcena. Mcmonmp3yemeie
WHIPEANEHTHI, MEXaHM3MBbI U 3Talbl OKPACKH.

5. Meton okpacku mo OxXeIIKo, ero CyIHOCTh U MPAaKTUYECKOe 3Haue-
HHE.

6. CymHocTh okpacku 1o Metonay byppu — ['mHca, mpakTuieckoe 3Ha-
YeHHe.

7. Ilosicante MeTon1 okpacku 1o meroxy Jleddmepa.

8. OmmmmTe CymHOCTs OKpacku mo MeToxy Heticcepa.

9. Kak mpoBectu audepeHIuaimn KOKKOBBIX (GopM OakTepuil mo ux
B3aUMHOMY PACIHOJIOKEHHIO?

10. Kakum 06pazomM MOXHO TpoBecTH an((HepeHIIHannio MaT0IKOBU/I-
HBIX OaKTepHii O X BHEITHEMY BUaY?

11. B yem 3akir04aeTcsi CYIIHOCTh METOJa OKpacku Oakrtepuii mo I'pa-
My?

12. OcHOBHBIC 3TalNbl TEXHUKU OKPACKU OakTepuii mo metony ['pama.

13. Kakyro ponb BbINONHSET pacTBOp JItoroist mpu OKpamMBaHUU MO
merony I'pama?

14. Kakue auddepeHuupyomnme BemecTBa NCIONb3YITCS IPU OKPacKe
o I'pamy?

15. Kakne Gakrepun OTHOCATCS K T'PaMIIOJIOKHTEIBHBIM, a Kakue — K
rpamMoTpHunaTeabHbIM? OTIINYNE CTPOCHHS KIETOYHON CTEHKH.
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16. B uem 3akio4aeTcsi CYIIHOCTh METOJa OKpAalInBaHUsI OaKkTepualib-
HBIX criop?

17. KakoBa TeXHUKA OKpPACKH CIOp OakTepuii?

18. Kakumu MeTosaMM MOXKHO BBISIBUTH Karcyisl y Oakrepuit? Kak
OCYIIECTBIISTIOT OKPACKy Karcyi?

19. Ha 4eM ocHOBaH IPUHIMN HIMPOKO MCIOJIB3YEMBIX METOJIOB OKpac-
KU BKJIFOUEHUN?

JlabopaTopHoe 3ansiTue 5.
HU3YYEHUE MOP®OJIOI'MHU PA3JIMYHBIX I'PYIIIT
MHUKPOOPI'AHU3MOB. IPUTOTOBJIEHHUE
ITPEITAPATOB-MA3KOB U3 PA3JIMYHbBIX KYJIBTYP

Hens 3aHATHA: O3HAKOMHTHCS C MOP(OIOTHIECKHM pazHOOOpa3sueM
MHKPOOPTaHU3MOB M OCHOBHBIMH TpPHU3HAKAMH, HCIIONB3YEMBIMH TPH HX
nieHTH(HUKALNK;, TPUTOTOBUTH NpenapaThl-Ma3ku U3 Pa3jInuHbIX KYJIbTYp
IUTA A3YYEHUS X MOPQOJIOTHYECKIX CBOWCTB MHKPOCKOIMHYECKHM METO-
JIOM.

Marepuanabl 1 000pyI0BaHHE: MHKPOCKOI; JIOTOK C peNIbCaM¥ s
MPEAMETHBIX CTEKOJ, OAaKTEePUOJOTHYECKHE METIH, NPEIMETHBIE CTEKIa;
CIMPTOBKA, UMMEPCHOHHOE Macio; (WIbTpoBaibHas Oymara, Habop Kpa-
cok — pykcun Ildeitddepa, ocHOBHOI pacTBOp reHIMAHBHOJETA, KapOOJIO-
BbIii (ykcuH 1{uis, METHIICHOBBIN CHHMIA CIUPTOBOM, pacTtBop Jlroross,
96%-HEBIi1 STUIIOBEIM CIUPT; YUCTHIC KYIBTYPBl MUKPOOPTaHU3MOB.

Xoa 3aHATHSA

3aganue 1. O3HAKOMHUTBCS ¢ MOP(OTOTHIECKHM Pa3HO0Opa3neM
MHMKPOOPTraHM3MOB H OCHOBHBIMM NPU3HAKAMM MAeHTH(UKALMH UX.

K mopdomorndecknm cBOWCTBAM OTHOCSATCS HE TONBKO (opMa, HO U
pa3Mmep KIETOK, PacIoIoKeHHE KIETOK B MPOCTPAHCTBE, HAJIWYWE CIIOp U
KarcyJ, MOABMKHOCTh M XapakTep okpacku Oakrepuit mo ['pamy. Mopdo-
JOTHs OaKTEePHi 3aBUCHUT OT YCIIOBHH BBIpAIIUBAHUS HA MUTATEIBHBIX Cpe-
JlaxX, TeMIeparypbl U Apyrux ¢akTopoB. Haubomee TunudHa MopQosorus
OakTepHii B MOJIOABIX KYJIbTypax.

Cpenn OCHOBHBIX MOpdoornaeckux (popM OaKTepHil pa3inHyaroT clie-

JTyIOIITHE:
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® wapoguonple (KOKKOBBIE), KOTOPBIE IO XapakTepy B3aNMOPacIoJo-
KEHUsI ICNATCS: Ha MUKPOKOKKH (OTAEIBHOE PacojoKeHHe); JUIOKOKKI
(cuemnyeHHbIE MONAPHO); TETPAKOKKH (CLEIUICHHBIE 10 YETHIPE); CTPENTO-
KOKKH (CLICTUICHHBIE B LIETIOUKY); CAPUMHBI (CIIEIUICHHBIE B TAKEeTHI 110 8, 12,
16 u T. 1.); cTadUIOKOKKY (CICIUICHHBIC OECIOPSI0OYHO B BUJIC BUHOTPAJI-
HOM Tpo3an);

® nAN04KOGUOHbIE, KOTOPBIE pa3nuyaloTcs no ¢opme: npaBuibHas (3H-
TepobaKTepuy, IICEBIOMOHAIBI); HEIPAaBUIIbHAS (KOPHHEOAKTEpHN);

® no pasmepy: menkue (Opyuemisl, 6opaeTesuisl); cpeaane (6akTepou-
ITBI, KUIIEYHAS TaJIOUKa); KPYMHBIE (OAIMIIIBI, KIIOCTPHUINH);

® no gpopme Konyos: oOpydneHHBIC (OAIILIB); 3aKPYTJICHHBIE (Calb-
MOHEJUTBI, TICEBIIOMOHA/IBI); 3a0CTpeHHBIE ((y300aKTEpUH); YTOINIICHHBIC
(xopuHEOaKTepun);

® no xapakmepy 63auUMOPACHONONCEHUA: PACIOTIO0KEHHbBIE OJHHOYHO;
JUTUTO0AKTEPUU WM JAUIDIO0ANMILIBI (CHETUICHHBIC MOMAPHO); CTPENTO0aK-
TEPUH U CTPENTOOALINILIBI;

® u3zeumole hopmvl — MO XapaKTepy U KOJUUECTBY 3aBUTKOB OHHU Je-
JATCS: Ha BUOPHOHBI (ClIETKa U30THYThIEC NMAJI0YKK MM HEMOJIHbBIC 3aBUTKH);
CHMPHIUIBI (OJJMH MJIM HECKOJIBKO 3aBHTKOB); CITHUPOXETHI, KOTOPHIC, B CBOIO
ouepenp, ACTATCS: Ha JIEITOCHHPHI (3aBUTKU C 3aTHYTHIMH KPIOYKOOOpa3-
HBIMH KOHIAaMH — S-o0pasHas (opma); Goppemuu (4—12 HenmpaBHIIBHBIX
3aBHTKOB); TperoHeMBI (14—17 paBHOMEPHBIX MEJKUX 3aBUTKOB).

Pasmepsi Oakrepuii B cpeanem cocrasisitor 0,5-5,0 mxm. Escherichia
coli, wmampumep, wumeer pasmepsr 0,3-1,0x1-6 wmxm, Staphylococcus
aureus — mquamerp 0,5-1,0 mxm, Bacillus subtilis — 0,75x2-3 mxm. Kpym-
HeWIell W3 W3BECTHBIX OakTepuil sBisieTcs Thiomargarita namibiensis,
nocturatomas pasmepa B 750 Mxum (0,75 mm). CpoxeThl MOTYT BBIPAacTaTh
B anuHy 10 250 MkM npu TommuHe 0,7 MKkM. B To ke Bpems k OakTepusm
OTHOCSITCSI CaMble MEJIKHE W3 UMEIOIIUX KIETOYHOE CTPOEHHE OPTaHMU3MOB.
Mycoplasma mycoides umeet pa3mepsi 0,1-0,25 mxm (puc. 5.1).

Kpome ommcansbix hopm, KOTOpble IpeobIagaoT cpequ 0akTepuid, n3-
BECTHBI M KJIETKH MHBIX THIIOB: KJIETKH C BBIPOCTaMH; OyJIaBOBHAHOH (op-
MBI; BEpeTeHOOOpa3HbIC; JIAaHIETOBUIHBIC, Pa3BETBICHHBIE M HEPa3BETB-
JICHHBIC HUTYATHIC; MIMEIOIINE BUJI KOJIbIIA, 3AMKHYTOT'O WJIM Pa3OMKHYTOTO
B 3aBHCHMOCTH OT CTaJUM POCTA; BETBSIIMECS; HAIIOMUHAIOUINE LIECTH-
YTOJIBHYIO 3BE3.y; INIACTHHKOOOpPA3HBIC; B BUIE KyCOYKOB OMTOrO CTEKIa,
KBaJIpAaTUKOB | T. 1. (puc. 5.2).
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Staphylecocous aureus SIFeplococcus pyogenses

B?M‘-;ammssd: Corynebacterium diphtheriae Helicobacter pylari
f _.-I"

Clostridium botulinum Clostridium tetani  Neisseria gonorrhoeae  Treponema pallidurm

Puc. 5.1. Pa3HoOOpa3ue yclOBHO-NATOT€HHBIX MHKPOOPIaHU3MOB

Puc. 5.2. Paznoo6pasue popm GakTepHanbHBIX KICTOK
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®dopma KIIETOK OOJBIIMHCTBA OAKTEPHH SIBISETCA yCTOWYMBBIM BHIO-
BbIM Ipu3HakoM. OJIHAKO CYIIECTBYIOT OakTepuu, oOnanaromue Mopdoiio-
TMYEeCKOW M3MEHUYMBOCTHIO (IIIEOMOP(GHU3MOM), B 3aBUCUMOCTH OT YCJIOBHH
HMeEIOLINE BH/I MTAJI0YEK, KOKKOB WIIM OOHapy KUBaIOIINeE ciaboe BETBICHHE.
VY HEKOTOPBIX BUAOB OaKTEpUil MPU MPOXOXKACHUH LMK PA3BUTHS TaKXKe
HaOmonaeTcs u3MeHeHne (popMbl KIIESTOK.

Ilpomonnacmamu Ha3bIBAIOT KIETKH OKPYIJIOW (DOPMBI, TOJHOCTHIO
JIMIICHHBIE OCTATKOB KJICTOYHOH CTEHKH M OKPY>KEHHBIE TOJIBKO LUTOILIA3-
MaTHdeckol MeMmOpaHoil. VX oOpazoBaHHMe XapaKTepHO Yallle JJIs TPaMIIo-
JOXUTENBHEIX OakTepuil. Cgheponnacmosl OTIMHYAIOTCS OT MPOTOILIACTOB
TEM, YTO y HUX COXPAHSIOTCS OCTATKH KJIETOYHOW CTEHKH, a 00pa3yroTcs
OHM IPEUMYILECTBEHHO U3 KJIETOK IPaMOTPHLIATEIbHBIX OaKTEPHil.

BakTepuu, 4aCTHYHO WITH MOJHOCTBIO JUIICHHBIC KJIETOYHOMH CTEHKH, HO
COXpaHHUBILHUE CIIOCOOHOCTH K Pa3BUTHIO, IPHHATO Ha3bIBaTh L-hopmamu.

L-dopmbl 06pasyroTcst B pe3ysprare HecOalaHCUPOBAHHOIO POCTa HOP-
MaJbHBIX OaKTepHUalbHBIX KICTOK B JJIWHY M TOJNIIMHY, W TO3TOMY OHH
wreomopdusie (puc. 5.3).

Puc. 5.3. L-popmer Oakrepuit

Byksa L — mepsas OyxBa Ha3Banus JlucrepoBckoro mHCTHTyTa B JlOH-
JIOHE, TJe BIIEpBbIe OOpaTHJIM BHUMaHHE Ha Pa3BUTHE MOPQOIOTHUECKH
BECbMa HEOOBIYHBIX KJIETOK, BBIAEICHHBIX U3 XKHJKOCTH yXa KPBICHI.

Baxtepun, y KOTOPBIX OTCYTCTBYET KJIE€TOUHAasl CTEHKA, CYIIECTBYIOT U B
TPHUPOJIE: ITO MUKOILIa3MbI (puc. 5.4).
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Puc. 5.4. Mukorutasmst: @ — Mycoplasma hominis; 6 — Mycoplasma haemocanis

Muxonnasmer — TONMAMOP(HBIE MHKPOOPTaHHM3MBI, IIPOXOIAT 4Yepe3
MEJIKOTIOPHUCTBIE (DMIIBTPBI, CIIOp HE 00pa3yloT, IPaMIIONIOXKUTEIbHbIE, He-
noaBrkHble. Cpelu MHUKOILIa3M MMEIOTCA KakK calpo(HTHI, TaK M Hapasu-
THI, BBI3BIBAIOIIUE OOJIE3HH y YEJIOBEKa, )KUBOTHBIX M pacTeHui. Onucansl
pasHble (OPMBI MHKOIUIa3M: LIAPOBHAHAS, HUTEBUAHAS, I'PO3IAbEBUIHAS H
Jpyrue. Mukoruia3Mel ObUTH W3BECTHBI M paHee, HO TaK KaK OHH MaJbl 1O
pasmepaM, UX OTHOCHJIH K BHPYCaM.

Axmuromuyemut, v Tyaucteie TpuObL. [lox TakmM Ha3zBaHWMEM 00B-
eJiMHeHa OOIIMpHast TPYIIa OJHOKJIETOYHBIX IPaMIIOJI0KUTEIbHBIX MHUKPO-
OpTaHNU3MOB, UMEIOIINX TEHICHIINIO K BETBICHHIO (puc. 5.5).

/ : :
= -

Puc. 5.5. AKTHHOMHLIETBI, WM JIY4HCTbIE TPHOBI
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AKTHHOMUILIETHI IIPEJICTABIISIOT COOOH OIHY Pa3BETBICHHYIO KIETKY,
ru¢bl KOTOpoit opmupyror munenui (rpuOHuity). OH MOXeT ObITH CyO-
CTpaTHBIA M BO3AYIIHBIA. AKTHHOMHIIETHI COBMELIAIOT B ce0Oe NMpH3HAKU
rpuboB n 6akrepuil. C HU3MWIMMH rpudaMH AKTHHOMUIIETHI COJIIKAeT HaJH-
YHe OJHOKJIETOYHOTO MMIEIHs, Pa3MHOKEHHE NIPU ITOMOIIH CIIop, 00pa3o-
BaHME Ha IUIOTHBIX CpeJax KOJOHHH ¢ MUIETHEM; ¢ OaKTepUsIMU — TOJIIIH-
Ha U] MuLeNHs, OKpallMBaHWE aHWIMHOBBIMHM KpacuTelsiMu 1o ['pamy,
HaJIM4YHe KUCIOTOYCTOWYMBEIX (OPM, CIIOCOOHOCTH PACTH Ha MSCOIEITO-
HoBoM arape npu Temmneparype 35-37 °C. Hekoropsie Buasl Actinomyces
[IaTOT€HHBI JUIS YeJIOBEKa M )KUBOTHBIX.

MHUKpOMHLETEl BBI3BIBAIOT MOPYY HHILEBBIX HPOAYKTOB, CMa304HBIX
Macell ¥ JPYruX HedTenpoayKTOB, ONTHYECKUX HM3JEITHH, JTaKOKPACOYHBIX
MIOKPBITHH, BBI3BIBAIOT KOPPO3HMIO METAJUIOB. ['puObI pa3pylIaloT KHHIH,
NIPOM3BEACHUSI UCKyccTBA M T. . OJHAKO 3HAYUTEIHHOE YUCIO TPHOOB —
nosie3nsie. Okoso 150 BUIOB TpHOOB — ChEeOOHBIE U MCIOJB3YIOTCS B TIH-
TaHHU.

Cucremarika OpraHu3MOB, B TOM YHUCJIE M I'pUOOB, NMEPUOIMYECKH CO-
BepLIeHCTBYETCs. B Hacrosiiiee BpeMsi OOJNBIIMHCTBO MHKOJIOTOB CUHMTAIOT,
YTO Pa3BUTHE I'PUOOB LIJIO Pa3HBIMH 3BOJIOLMOHHBIMH IYTAMH, B PE3yJib-
TaTe 4ero chopMmiIoBaioch asa oraena (Oomycota u Eumycota).

Hacrostmue rpudsr coctaBnstor 6onee 95 % Bcex rpuboB U oObeaAnHE-
HBI B IIATh KJIaCCOB:

1) xumpuouemuyemuwt (Chvtridiomycetes);

2) 3uzomuuyemeur (Zygomycetes);

3) ackomuyemunr (Ascomycetes);

4) éazuouomuyemuot (Basidiomycetes);

5) oeitmepomuuemur (Deuteromycetes).

PaccMoTpum mpejcraBuTelieil HEKOTOPBIX KIIACCOB. 3ucomuyemsl — Ofi-
HOKJICTOYHBIE OPTaHM3MBbI C CHJIBHO Pa3BHTHIM MHIEIHEM, Pa3MHOKAOTCS
MOJIOBBIM U OecmonbiM myTeM. [IpenctaButens 3Toro kiacca — poa Mucor
(ronoByaras IJIECEHb), KOTOPYIO MOYKHO BCTPETHTh Ha XjieOe, OBOIIAX H
HaBO3€, B CHIPHIX MOMEMeHUAX (puc. 5.6). MHOTHEe MYKOpOBBIC COpaKiBa-
10T YIJICBOABI ¢ 00Pa30BaHUEM CIIMPTA M OPTaHUYECKUX KUCIOT, UCTIOJb3Y-
I0TCS B TIMIIEBOH POMBIIIIEHHOCTH.

Y Mykopa OT OJHOKJIETOYHOTO MHIENUS OTXOJAT OIHOKIJICTOYHBIE
rU(BI-CIIOPAHTMEHOCIIBI, KOTOPbIE 3aKaHUYMBAIOTCS IIAPOBUIHBIM YTOJIIIE-
HHEM — CIIOPAaHTHEM (IUIOJOBBIM TEJIOM) C SHIOCIIOPAaMH, CIIOPaHTHecnopa-
M. [Ipu pa3psiBe CIIOpaHTHs CHIOPHI BBIXOAT BO BHEIIHIOK CPEy H, IoIa-
Jasi B OJaronpHATHBIC YCIIOBHS, JAIOT Ha4YaI0 HOBOH IUIECEHN.
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Puc. 5.6. Mykop, Wi ToI0BYaTas [UIECCHB

Ackomuyemur — cymuaTsle rpudsbl. [IpencraBUTeIsIMU 3TOro Kiacca sB-
TSIOTCST OpoXcxHcu — Oe3MUIeTHalIbHBIe, He o0pasyromue Xiopodmmia oa-
HOKJIETOYHbIE TPUOBI (puc. 5.7).

Puc. 5.7. BeamunenuanbHble OJHOKICTOUHbIE TPHOBI — IPOXIKU

BHemniHe JApOXOKH TPEACTABISIOT COOOH JIOBOJBHO KpPYIHBIE (10
10 MKM) OBaJIbHBIC WJIM OKPYIJIbIE KICTKH. J[pOXOKH OYeHb IIMPOKO pac-
MPOCTPaHeHbl B IPUPO/IC, OHU BCTPEYAIOTCS B MOYBE, HA IUIOJAX U Sr0jax,
JICThSIX M CTEOSIX MHOTHX pacTeHuil (BUHOTpajaHas 71032, PPyKTOBBIE Jie-
peBbs).
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Hambonee pacrnpocTpaHEeHHBIM CHOCOOOM Pa3MHOXKCHHS APOXIKEH sB-
nsercs moukoBaHue. Cpenn IpoxoKeil UMEIOTCS canmpOo(HTHI U Iapa3uThL.
Canpo¢uThl UCIONB3YIOTCS B OPOJMIBHON MPOMBIIUICHHOCTH W B )KUBOT-
HOBOJICTBE KaK MCTOYHUK Oelka.

Jleiimepomuyemsvl (HECOBEPIICHHBIE TPHOBI) UMEIOT MHOTOKJIETOYHBIN
MHUIICITUH, Pa3MHOKAIOTCS C IIOMOIIBIO OWANI U KOHUAMA. [10710B0# criocod
pPa3sMHOKEHHUSI He ycTaHOBJIeH. [ prOBI 3TOro Kilacca IMPOKO PacipocTpa-
HEHBI B TIPHPOJIC: HACUUTHIBACTCS OKOJIO 25 Thic. BHIOB. K nefitepomurie-
Tam oTHOCAT Tpudkl poxa Aspergillus m Penicillium.

Pon acnepezunn, wnu neeuHast mieceHb. THINMYHBIM IIPEICTABUTENEM
storo poxa ssisiercst rpu6 Aspergillus niger (puc. 5.8). Teno rpuba npen-
CTaBIISIET COOOH cucTeMy Tpybouek (Tug), Mo KOTOPHIM IEePEIBUTACTCS ITH-
TOILIa3Ma C MHOXECTBOM sifiep. OT MHLENHsT OTXOIUT OJHOKJICTOUHBIN KO-
HUIEHOCEI] C YTOJIIECHHEeM Ha KoHIe. Ha romoBke KOHHAMEHOCIA Beepo-
00pa3HO PAcCIONIOKEHB KOPOTKHE CTEPUTMBI, HATIOMHHAIOIINE LIHUIBI, OT
KOTOPBIX OTIIHYPOBBIBAIOTCS KOHUAWU. KOHHIUM PaCIONI0KEHBI pauaiib-
HO W HAaIlOMHHAIOT CTPYHKH BOJBI, BBIXOMSIIEH M3 JIEWKH, OTCIOJa BTOPOE
Ha3BaHHe Tpuda. KoHnanm neeqHol mieceHn ObIBAIOT OKpAIIeHBl B pa3HBIC
[BeTa, HO vaile BecTpevarotcs yepusie (Aspergillus niger).

Puc. 5.8. I'pu6 Aspergillus niger (;ieeunast i 4epHast IIICCEHB )

Acnepruiuibl UCHONB3YIOTCS Il PUTOTOBJICHUS JIMMOHHOM, IIaBeie-
BOW M JIpyruX KUCIOT. HekoTopble W3 HUX SIBISIFOTCS MPOJIYLEHTAMH aHTH-
OMOTHKOB (acHepriUINH, (yMHUTaIMH, KITaBaIliH).
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Pon nenuyunn, nim xucteBuk. MiMeer BerBsmmiics munenuii. Mutie-
JIMH ¥ KOHUJUEHOCLIbI MHOTOKJIETOYHBIE. B BEpXHEH 4acTH IJI00HOCALIEE
TEJIO Pa3BETBICHO B BHJE KHUCTH, OTKyJa M TOLUIO HAa3BaHHE IUIECEHU
(puc. 5.9).

Puc. 5.9. [TeHHLIMIII, UM KHCTEBUK

[Tocnenune ceTMEHTHI KACTH — (GHATHIBI (CTEPUTMBI) — 3aKaHIUBAIOTCS
KOHUAMAMH. [IeHMIMILIOBBIX TPUOOB B NPUPOJE MHOTO, OHH COCTaBIISIOT
OKOJIO TOJIOBMHBI BCEX IUIECHEBBIX I'pHOOB. B GonblioM KoiM4ecTBe OHU
HaxXOZSTCs B TTOYBE, HA KOPMaX, MOJIOYHBIX NMPOAYKTaX, (PPyKTax, B CHIPHIX
nomenieHusix. Yamie BcTpeuaeTcst 3ejieHas IJIECeHb, pexke — Oenas U Jp.
HexoTopble BHIBI HECOBEPIICHHBIX T'PUOOB BBHI3BIBAIOT OOJIE3HM KOXH U
BOJIOC (TPUXO(HUTHS, MUKPOCTIOPHSL, TTApIIa U 1Ip.).

Pon gpyzapuym. I'pubbl 3TOr0 poja MOpakaroT IUIOABI, OBOIIH H 3J1aKH.
Muuenuit rpuda ObIBaeT pa3HBIX IBETOB (OebIi, PO30OBBIH, CUPEHEBBI).
Jlnist 3TOM TIECeHU XapaKTepHBI CEPIIOBHIAHBIE KOHUIUHN M OJHOKJICTOYHBIC
mukpokouuaud (puc. 5.10). T'pubsr poma ¢ysapuym BemyT campoduThye-
CKHU M napa3uTudeckuii o0pas xu3Hu. [lopaxkast pacTeHHsl, OHU BBI3BIBAIOT
6one3np (y3apruo3. Ecim takue rpuOBl BCTpEUaroTCs Ha IMEepe3NMOBABIIEM
xyebe, OHH MOTYT BEI3BIBATh Y JKMBOTHBIX (Py3apHOTOKCHKO3 (HapOIHOE
HAa3BaHUE IbSHBIA XJICO»).

57



Puc. 5.10. I'pu6 pona dyzapuym

Monounas naecens (Endomyces lactis) o6pasyer Gesbie 6apxaTucTsie
IUICHKH Ha MOBEPXHOCTH MOJIOYHBIX MPOJYKTOB M KBAIICHBIX OBOIICH.
B pesynpraTe pacnaza CENTHPOBAHHOTO MMIENHS IMOSBISIFOTCS CIIOPHI
onaun. DTO KPYIHBIE, Yallle NPsAMOYroibHOH (OpMEI KIeTKH. Pa3BuBasch
Ha MOJIOYHBIX MPOAYKTAX, FPHO CHMXKAET KUCIOTHOCTD, IPH 3TOM CO3JAI0T-
cs1 ONAaroNpUSITHBIC YCIOBHS JUIS Pa3BUTHUS IPYTHX MUKPOOOB, KOTOpBIE U
BBI3BIBAIOT UX TOPUY.

Bupycul — Menpyaiinme o0beKThI )KHU3HH, UMEIOIINE HEKIIETOYHOE CTPO-
€HHMEe U HECIOCOOHBIE K IMPOSIBICHUIO KaKUX-IMOO MPU3HAKOB KMBOTO BHE
JKHUBBIX KIIETOK (puc. 5.11).

[TepBrlit BUpYC — BUPYC MO3aHM4YHOM 00JIe3HU Tabaka — ObLII OTKPBIT pyc-
ckuM yueHsM J1. . IBaHOBCcKHM B 1892 T.

Kaxxapiii BUpyC B CBOEM OHTOI€HE3€ NPOXOIUT IBE CTaIHUU:

® GHEK1emOoUHyI0, KOT/Ia BUPYC HAXOMUTCS B COCTOSIHUH ITOKOS (BUpH-
OH), B TAKOM COCTOSIHUH OH HAXOAWTCS B YCIIOBHSAX OKPYXKAIOIIEH Cpelpl;

® GHYmMPUKIEenMouHyIo, B TEUCHNE KOTOPOH MPOHUCXOIUT BECh LIUKJI pe-
MPOAYKIINH B KJIETKaX XO35HHA.

IIpu cnvpanbHOM CUMMETPHUM KallCUAA BUPYCHAsl HyKJIEUMHOBAsI KUCIOTA
o0pasyeTr cnupaibHy0 (MM BUHTOOOpas3Hy0) GUrypy, Mmojyl BHYTpHU, U
cyObemHMLBL Oenka (KarcoMmepbl) YKJIaJbIBAIOTCS BOKPYr Hee TOXe II0
cnupaiu (TpyOuarteiii kancun). [IpuMepoM Bupyca co CiupajgbHONW CUMMET-
pHeii Karicuaa SBISIETCS BUPYC TaOAYHOM MO3auKH, KOTOPBIH UMEET Majioy-
KoBHIHYIO (hopMy umnHOH 300 HM 1 [rameTpoM 15 HM.

58



PHK Kancomep |

Kancu

jorwen

‘..‘..--'
[nukonpomeun | Inukonpomeun =~ +*«

70 - 30 Hm 80 - 200 Hm 80 x 225 Hm

— | | —
50 um 50 um 50 um
Bupyc mabaunolii i Ad\ pyc Bupyc 2punna Bakmepuogaz T4

Puc. 5.11. ®opMbl  OTHOCHTENIBHBIE Pa3MePbl HEKOTOPBIX BUPYCOB

ITpu KyOHYIECKOi CHMMETPUH BUPYCHAs HYKJICHHOBAs KUCIIOTa YIIOXKEHA
IUIOTHO (CBEpHYTa B KJIyOOK), a OEJIKOBBIE MOJIEKYJIbI OKPYKaloT ee, o0pa-
3ysl MHOTOTpaHHUK (MKocasyp). Mkocasap — mHororpanHuk ¢ 20 Tpeyrons-
HBIMH TPaHAMH, UMCIOMINI KyOHMYECKYI0 CHMMETPUIO M TPHOIH3UTEIEHO

chepudeckyio popmy.

3ananue 2. [IpuroToBUTH MpenapaTbi-Ma3Ku M3 YUCTHIX KYJIbTYP
MHKPOOPraHU3MOB U OKPAacHTh UX 1o ['pamy.

3aganue 3. OGopMHUTH U MPOAHAIH3UPOBATH Pe3yJbTATHI HCCIIE-
JIOBAHUM.

1. zyuute Mopdosornieckre cBOiCTBA MUKPOOPTaHU3MOB MUKPOCKO-
MTUYECKUM METOJIOM.

2. 3apucoBaTh MHKPOCKOITMYECKHE KapTHHBI HCCIECJOBAHHBIX YUCTBIX
KynbTyp OakTepuii W TpubOOB ¢ y4eToM MOP(OJIOTHYECKIX OCOOCHHOCTEH
Ka)XJJOT0 MUKPOOpTaHu3Ma.

3. Ilox KaXIpIM PUCYHKOM HOANHKCATh HA3BaHWE MHUKPOOPraHM3Ma, OT-
HOIIIEHHE eTo K OKpackKe.
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KOHTpOJ’lLHLIe BOIIPOCHI

1. Ha xakue Tpy OCHOBHBIE TPYIIIIBI ICJISAT OaKTepHu 1Mo ux gpopme?

2. YeM oTiIMYAIOTCS BHELIHE CApLUHbI OT CTA(HIOKOKKOB?

3. Uem xapakTepu3yloTcs OaluIb?

4. Kakue mopgosnornieckie 1 GpU3N0IOrnIecKre MPU3HaKK XapaKTepH-
3yrot kiacc Actinobacteria?

5. IMeroTcs M MaTOTeHHBIE JUIS )KUBOTHBIX MPEACTABUTEIHN CPEIH akK-
TuHOOaKTepuit? Kakue 3aboeBaHUs OHH BBI3BIBAIOT?

6. Kakne ¢yHKIMM BBITOTHSAET BO3IYIIHBIA M CyOCTpPAaTHBIH MUIICITHIA
aKTUHOOAKTepHii?

7. Kak paccmaTpuBaeTcsi COBPEMEHHOE CHCTEMAaTHYECKOE ITOJIOKECHHUE
rpu0OOB B MUPE KUBBIX CYIIECTB?

8. Kaxwue skonoruueckue rpymiibl BBIACIAIOT Cpey rpruOoB?

9. Kakue ciocoObl pa3MHOKCHHS U3BECTHBI Y TPHOOB?

10. Kakue TUIBI MUTaHHS BCTPEYAIOTCS Y TPHOOB?

11. KakumMu TIpu3HaKaMu —XapakTepusyroTcs pojel  Penicillium  u
Aspergillus?

12. B yem 3aKIO4alOTCs OCOOCHHOCTH MOP(OIOTHYIECKOTO CTPOCHHUS
JIPOOKEBBIX TPHOOB?

13. NmetoTcs 1 cpenn JPOXOKEBBIX TPHOOB MAaTOTCHHBIE IS YEIOBEKa
Busbl? Kakue 3a005eBaHus OHY BBI3BIBAIOT?

14. Kakue nmpoMBIIUICHHO Ba)KHbIE OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
00pazyroT IpoxKn?

15. Kaxoe 3HaueHHEe B IpUPOE UMEIOT APOXOKEBBIE TPUObI?

JlaGopaTopHoe 3aHsTHE 6.
IMUTATEJBHBIE CPEJIbI U METOAUKA
HUX IPUT'OTOBJIEHUSA. METO/bI CTEPUJIN3ALINA
MUATATEJBHBIX CPE/I, JABOPATOPHOM MOCYJIbI
N UHCTPYMEHTOB

Henp 3aHATHSA: 03HAKOMUTHCSI C OCHOBHBIMH NHTATEIHHBIMH CpeIaMiu
U METOAMKON MX NPUTOTOBJIEHUS; U3YYUTh METOIbl CTEPUIM3ALUM NUTa-
TEJNBHBIX CpeJ, JAb0PaTOPHOH TOCYIBI 1 HHCTPYMEHTOB.

Marepuanbl 1 000pyA0BaHHe: KOJIObI, IPOOMPKH; CyXHe ITUTATEIbHbIE
cpensl, Ha0Op TOTOBBIX CpeX IUIT MUKPOOPTAaHW3MOB PA3JIMYHBIX KIIACCOB;
nonycuHTeTnueckuii MITA, aBTOKJIABBI, CyIIMIbHBIC INKA(BI, MUICTKH,
CTepIIIbHBIC YaIlKu [1eTpy, cTepuiIn3aTophl, CTEKITHHBIC TAJIOYKH, TEPMO-
CTaT, XUMHUYECKUI CTaKaH.
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Xoa 3aHATHSA

3ananne 1. I/I3y‘{HTL OCHOBHBIC Tpeﬁosa}mn, NpeaAbABAACMbIC K
NUTaTeJIbHBIM CpeaaM Vil KyJIbTUBUPOBAHUS MUKPOOPIraHU3MOB.

Mup Mukpo6oB obOmmpeH u pazHooOpaseH. MHIuBuayansHbIe TTOTPEO-
HOCTHU OTJACJTBbHBIX BUJOB OAKTEPH B MUTATEIBHBIX BEIICCTBAX Pa3JIUYHBL.
[Mo3ToMy yHHMBEpCATbHON MUTATSIBHON CPEMIbl, IPUTOAHOMN I KyJIbTHBH-
POBaHUS BCEX BHIIOB MUKPOOPTaHU3MOB, HE CYIIIECTBYET.

IIpu KOHCTPYHPOBAHUH MHUTATEIBHBIX CPE ISl KAXKIOTO OMPEICIICHHO-
ro Buja OakTepuil HEOOXOAMMO YUYHUTHIBATH OCOOCHHOCTH MeTabojMu3Ma u
WX WHAWBUAYAIbHBIC TIOTPEOHOCTH B TE€X WM APYTUX MHUTATEIBHBIX BeIIe-
ctBax. Cpempl Ui OJHOTO W TOTO K€ BHIa MUKPOOPTaHU3MOB MOTYT OBITH
pa3HBIMHU B 3aBUCHMOCTH OT TPAKTHYECKHX MOTPEOHOCTEH W 3amad Mccie-
nmoBaHWi. Hanpumep, cpena aist UM TENFHOTO XPaHESHHUS IIEHHBIX MY3€HHBIX
IITaMMOB MOYKET 3HAUATEIFHO OTIHYATHCS OT Cpe, MpeIHa3HAUYCHHBIX IS
TIPOMBINIIICHHOTO HM3TOTOBIICHUS OHOIPENapaToB THATHOCTHYECKOTO, TPO-
(UIAKTHYECKOTO U JIe4eOHOT0 Ha3HAUYCHMSI.

OpHako Hamu4Ke Jake OJaronpHsATHOW MUTATEIbHOMN Cpeabl He SIBIISCT-
CA CIAMHCTBCHHBIM YCJIIOBUEM IS BbIpalllUBaAHUA MI/IKpO6OB. )KI/ISH@I[GS[-
TEJILHOCTh MX IPOTEKAaeT B TECHOM 3aBHCHMOCTH OT APYrHX (akTOpOB,
HampuMep, OT JocTymna Bo3ayxa. AspobaM HE0OXOIUM KHCIOPOJ, aHadPo-
6aM, Ha000POT, OH MPOTUBOIOKA3aH, TAK KaK OHHU UCHOJIB3YIOT MOJICKYIISP-
HBIA KHCIIOPOJ, TMOTYYaeMBId IyTeM OTIICIUICHUS OT 0e3a30THCTHIX Opra-
HUYCCKUX BEIICCTB.

HecmoTps Ha rpoMasHOE KOJMYECTBO IMPEIUIOKEHHBIX Cpell, M UX MO-
TUQPUKAIANA, K HIM TIPEBIBISIOTCS CICAYIONINE 00uie mpebosanus.

TpeboBanus, NpeIbIBIsieMble K MATATEIbHBIM CpegaM:

1) 1OKHBI COAEPIKATH BEHIECTBA, HEOOXOIMMBIE IS KU3HEAESATEIbHO-
CTH KJIETKH. B cocTaB nX TOIHKHBI BXOIUTH: CONH (HATPHS, Kalus U APYTUX
3JIEMEHTOB), MUKPOSJIEMEHTHI (LIMHK, JKeJIe30, Melb, XpOM H T. 1I.), OPTaHo-
TeHbl (a30T, yriepoa, BOIOPOJ, KUCIOPOA) U (HaKTOphl pocTa (BUTAMUHBI,
TOPMOHBI  T. 11.);

2) IOJKHBI HIMETh OTNPEICIICHHYIO KOHIICHTPAIHIO BOJIOPOIHBIX HOHOB.
Jns GonmpimmHCTBAa BHIOB OakTepuii mokaszarenbs pH cocraBiser 7,2-7,4.
Kpome Toro, 94to0b1 Bo BpeMsi pocTa MUKPOOOB KHCIIBIC U IIEIOYHBIC TPO-
IYKTBI WX XHU3HEICATCILHOCTH HEe M3MeHWIn pH, cpemsl TOIKHBI comep-
JKaTh BEIECTBA, CIIOCOOHBIC HEHUTpPaNIM30BaTh MPOIYKTHI 0OMeHa, T. €. 00-
nangats OydepHoCThIO;

3) MOKHBI OBITH M30TOHUYHBI, T. €. OCMOTHYECKOE JABICHHUE B CpEJIe
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JTOJDKHO OBITH TaKWM K€, KaK W BHYTPH MUKPOOHON KieTKu. [y 60oIpIIH-
CcTBa MHUKpPOOOB cpeabl JOJKHBI conepxarth 0,5%-Hblli pacTBOp HaTpus
XJIOPUJIA;

4) MOIKHBI OBITH CTEPHUIIBHBIMH, TAK KaK M3y4aTh OHONOTHYECKHE CBOM-
CTBa MOXHO TOJBKO B YHCTOM BHIE, IOCTOPOHHHE MHUKPOOBI M3MEHSIOT
CBOMWCTBA Cpe/Ibl;

5) cpensr (ckomennsie MITA) MOIDKHBI OBITH BJIaXKHBIMHU, HO HE CIIMII-
KOM BSI3KMMH, TaK KaK MIUTaHWE MUKPOOOB OCYIIECTBIIAETCS 332 CUET OCMOCa
n muddysum;

6) DOJDKHBI COAEPXKATh IOCTOSHHBIC KOJIMYECTBA OTHACIBHBIX MHIPEIH-
€HTOB: Ul KyJbTHBUPOBAaHUs MaToreHHbIx Oakrepuit — 0,8-1,2 r/n amun-
noro azora (NHy), 2,5-3,0 r/n obmuiero azora (N), 0,5 r/11 XJI0pUa0B B mepe-
cuete Ha NaCl, 1 % menToHa;

7) KuIKKE Cpeiibl, KpOME MOJIOKa, TOJDKHBI OBITH TPO3padyHbIMU. B cBs-
3M C 3TUM WX [TOJIBEPTaiOT (PHIbTpaIHH.

PaznuuHble NHUTATENbHBIE CPE/bl UCIOJB3YIOT IJISl BBIICIEHHS, BbIpa-
LIMBaHUS U JJTUTENILHOIO COXPAaHEHHUsI MUKPOOPTaHM3MOB B KYJIbTypax.

3aganue 2. O3HakoMHTbeS ¢ Kiaccupukanmell NMHUTATENBHBIX
cpell 10 MPOMCXOKACHUIO (110 COCTABY), 10 GU3NYECKOMY COCTOSIHHIO M
10 HA3HAYEeHHIO.

ITo COCTaBy NUTaTeJIbHbIC CPEeAbl ICIIATCA Ha ecmecmeenHtvle (HaTy—

palbHBIE), UCKyccmeéennble (CUHTETHYECKUE) W NOAYCUHMEMUYECKue
(puc. 6.1).

Puc. 6.1. Pa3HOBUIHOCTH MUTATEIBHBIX CPEACTB I10 IPOUCXOKICHUIO
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Hamypansnsie cpedst TOTOBIT U3 IPOIYKTOB XHBOTHOT'O WMJIM PacTH-
TETHFHOTO TIPOUCXOXKIEHUS (Msica, pIOBI, MOJIOKa, OBOIIEH, PPYKTOB U Ip.),
MO3TOMY TOYHBII COCTaB 3THX CpeJl HEM3BECTEH. VX HCHOIB3YIOT B TOM
CiIydae, KOT/1a XOTAT BBIPACTUTH Pa3IMIHbIC BUIBI MUKPOOPTaHU3MOB.

CocraB cunmemuuecKux numamenbHblX cped TOUYHO W3BECTEH, M UX
HCTIONB3YIOT TPU U3YYCHUU XapaKTePHBIX OCOOCHHOCTEW OOMEHa BEIIEeCTB
y pa3IUYHBIX MHUKPOOPTaHU3MOB. VMICKyCCTBEHHBIE CpEIbl TOTOBAT M3 Pa3-
JUYHBIX HHTpeaueHToB — MITA, MIIb u ap.

Yame Bcero WCIOIB3YIOT HoOJIycuHmemuueckue cpedvl. B ux cocras,
KpOMeE BEIIECTB M3BECTHOM XMMHUYECKOH MPHUPOIBI, BXOIAT MPOIYKTHI pac-
TUTEIBFHOTO U YXKHBOTHOTO IPOUCXOXKICHUA. [IpuMepoM TakHX Cpel MOTYT
OBbITh MSICOTICNITOHHBIE CpPElbl, B KOTOpbIE, KPOME MSCHOTO JKCTpakTa U
MIENTOHA, BXOJAT: TMOBapeHHas coib, ocdar kamms. [lomycnHTeTHYECKHE
Cpelbl XOPOIIHU Il BhIPAIUBAHKS OIMPEACIICHHBIX TPYIIT MHKPOOPTaHH3-
MOB, a TaKXe JUIA BBIICICHHS M3 CPeIbl NMPOAYKTOB UX JKU3HEACATEIHHO-
CTH: aHTHOMOTHKOB, BUTAMUHOB.

o ¢pu3nyeckoMy COCTOSIHHIO MUTATeJIbHBIE CPeAbl OBIBAIOT NI0M-
Hble, Jicudkue u noayscuoxue (puc. 6.2). IIOTHBIE U TOMYKUAKHAE CPEIbI
TOTOBSIT U3 KUIKUX, K KOTOPBIM U MOJTYYCHUS HYXHOH KOHCHCTCHIIHU
pUOABJISIOT OOBIYHO arap-arap WId JKEIaTHH.

® @

Puc. 6.2. Pa3HooOpa3ue NUTATENbHBIX CPEL 110 (PH3UUECKOMY COCTOSIHHUIO:
1 - xuzkasi; 2 — noMyXuaKas; 3 — IJIOTHAs

Aeap-azap — 3T0 monucaxapuj, Moly4yaeMblil U3 MOPCKUX BOAOPOCIHENL.
B MHKpOOMONIOTHHY UCTIONB3YIOT arap-arap, NOCKOJBbKY OH HE SBJISIETCS IH-
TaTEIbHBIM BELIECTBOM JUII MHKPOOOB M CIY>KUT TOJBKO AJS yNIOTHEHHS
cpenpl. B Boze oH mmaButcs mpu temmeparype 80—100 °C, 3acteiBaer mpu
temneparype 30 °C.
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JKenamun — OEIOK XMUBOTHOTO IMPOMCXOXKACHUS, IMOJIYy4aeMbId ITyTeM
BBIBapKH CBS30K, (hacuuii, cyxoxunuid. Cpenpl, conpepiKalue xKenaTuH, IpH
temmneparype 25-30 °C miaBsaTcsi, O3TOMY KyJIbTYPbl HA HEX BBIPALIABAIOT
pu KOMHAaTHOM Temmepatype. [InotHOoCTh 3THX cpen npu pH mmxe 6,0 n
BhIme 7,0 yMEHBIIaeTCsl, U OHH IJIOXO 3aCTHIBAIOT. MUKpOOHI, 00amatonme
HPOTEOTUTHYESCKIMHU CBOHCTBAMH, JKEIIATHHOBBIE CPEABI Pa3KIDKAIOT.

ITo Ha3HAYEHMIO MUTATEIbHbIE CPebl Pa3/eIIAIOT:

® Ha obweynompebumenvHule, TPUTOAHBIC I KyJIbTHBUPOBAHUS MHO-
rux Oaxrepui;

® Jupdepenyuanvrule, O3BOISIOIINE PA3INYaTh OAKTEPHH Pa3HBIX BU-
JIOB ¥ POJIOB;

® snexmugHble (M30MpaTelIbHbIE), CO3JAloNINe OJIaroNpHsATHBIE CIHENH-
(ryeckre ycIIOBHS /IS Pa3BEICHUS ONPEJNENICHHOTO BU/A OPraHU3MOB U
YrHETEeHHs pa3MHOXKEHHE JPYTHUX BHIOB,;

® oboeauenus, ONArOMPUATCTBYIOIINE PAa3MHOXKEHUIO OaKTepuil orpe-
JeTIeHHBIX BUJIOB M TIOJABIISIONINE POCT APYTHUX;

e cneyuanvHble, HanOoOJIee ONTHMAIbHBIC IS KyJIbTUBUPOBaHUS OaxTe-
pHii TeX WIN UHBIX BUJIOB;

® KOHCepsupyiowue, CIOCOOCTBYIOIINE COXPAHEHHUIO MTaTOTCHHOTO BHJIA
MHKPOOOB B [ATOJIOTHYECKOM MaTepuae (puc. 6.3).

Puc. 6.3. MHOroo6pasue muTaTelbHbIX CPEJL 10 Ha3HAUYCHHIO
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3ananue 3. OcBOUTH peleNnTbl NMPHUTOTOBJIEHUS 0O0IIEYNOTPeOH-
TeJbHBIX NMHUTATEJbHBIX cpel. IIpUrOTOBMTH MUTATEIbHYIO cpely M3
roTOBOI0 MOJIyCHHTeTHYecKoro nopomka MITA.

OCHOBOII MHOTHX MHUTATENbHBIX CPEl ABISIETCS MAcHaa 6ooa. Js ee
MIPUTOTOBJIEHUS] K OJTHOM 4YacTH MsCHOrO Qapia (TelsaTHHa, FOBsANHA, KO-
HHUHA) J00ABJISIOT JBE YacTH BOJBI, SKCTPArkupyloT B TeueHue 12-24 4 npu
temneparype 4—6 °C, KUIATAT B TeyeHue 1 4, no6aBiis IUCTUILIMPOBAH-
HYIO0 BOJY /0 I€pBOHA4YaJbHOTrO0 oObeMa. 3areM (apil OTKHMAIOT yepe3
2-3 cnost Mapiy, a KUAKYIO 4YacTh GUIBTPYIOT uyepe3 OyMaxkHbIH QUIBTD.

JIitst mosmydaeHust opoorcarcesoti 60dwvt 100 T CyXuX MPecCOBaHHBIX TPOMOKEH
pa3BoIAT B 1 JI BOJOMPOBOTHOW BOJBI, KHIIATAT B TedeHue 10 MuH, Quiib-
TPYIOT Yepe3 OyMakHbIH (QHIBTP M CTEPHIM3YIOT 3 1Hs 1o 30 MHUHYT TeKy-
quM rapoM. [lomydeHHas )KUIKOCTD BIIOJIHE 3aMEHSIET MSCHYIO BOJY.

Msaconenmonnwiti 6yrvon (MIIB) momywaroT criemyromuM o0pa3oM.
B MsacHyto Boxy BHOCAT 1 % cyxoro nentoHa, 0,5 % nHaTtpus xnopuaa, 10 %
BOJIbI HA BBIKHMIIAHUE, KUIATST JI0 PACTBOPEHUS] MHIPEANCHTOB, YCTaHABIIH-
BatoT pH 7,2-7,4 nenenopmansHeiM pactBopoM KOH (NaOH), BHOBE ku-
nATAT B TeueHne 20 MHH, OTCTAMBAIOT U OKOHYATEIBbHO omnpexaensor pH.
3arem OyibOH (DUIBTPYIOT, Pa3IUBAIOT B KOJIOBI WM IPOOUPKH U CTEPHIIH-
3ytoT ipu gasieHnn 0,1 MIla (1,0 atm) B Tegenue 30 MuH.

[Tpn nmoaroToBKE nenmonHol 600bi K TUCTUUIMPOBAHHON BOJIE NOOaB-
nsitoT 1 % nenrona, 0,5 % NaCl, pacTBOpSIOT Tpu NOJAOTPEBAHNUH, YCTAHAB-
JIMBAlOT HYXHbIH ypoBeHb pH, aBToKknaBupyroT npu nasneHuu 0,1 MIla
(1,0 atm) B Teuenue 20-30 mMuH.

CHsiToe WiIn 00€3)KMPEHHOE MOJIOKO JIsl MOJTYYeHHs IMHUTATENbHON cpe-
IeI oqmeagnBaroT 1o pH 7,6—7,8 10%-HeIM pacTBOPOM COJTBI, Pa3IHBAIOT
mo 10 M u crepmm3syrotr npu gasieHun 0,05 MIla (0,5 atm) B TeueHue
30 MUH WM TEKyYHM IIAPOM B TeUEHHUE 3 JHEH.

JIJIst IPUTOTOBIICHHUS IAKMYCO6020 MONIOKA K O0E3KUPEHHOMY MOJIOKY
nob6asmstror 5—10 % nmakMycoBOW HACTOMKHM M cToibKo ke 10%-Horo pac-
TBOpa COJIbl, YTOOBI MOJIOYHAS TIEHA PUHSAJIA CUPEHEBO-(DNOJIETOBBIN OTTeE-
HOK. Cpenly pa3nuBaioT B NPOOMPKH U CTEPUIIN3YIOT, KaK MOJIOKO.

B cnygae moarotoBku cpedst oo x 100 M paciiaBIieHHOTO TOPSYETo
MIIA (pH 7,6) acentuuecku 100aBisIOT | T' XUMUYECKH YHCTOM JIAKTO3BI,
PacTBOPEHHOH B 5 MJI JUCTWIIIMPOBAHHON BOBI, U MepememuBaioT. Cpeny
oxyaxaaroT a0 Temnepatypbl 70 °C u npubasisor cMech u3 0,5 Mi pac-
TBOpa HACKHIIEHHOTO OCHOBHOTO (pyKkcwHa 1 1,25 MII CBE)KENPUTOTOBICHHO-
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ro pacTBopa cynbpura Hatpus. Ilocne nepemenMBaHus Cpeny pa3iMBaIOT B
yamku Ilerpu. [lns mojacymmBaHus arapa 4allky CTaBAT B TEPMOCTAT MPHU
temneparype 37 °C. Cpesa TOTOBHTCS IO MEPE HATOOHOCTH M HE MOIJIEHKHUT
XpaHEHHIO.

IlpuroroBJieHne nuraTeabHOM cpeabl Ha npuMepe MIIA. Mscornen-
TOHHBIN arap COCTOUT M3 MSCHOTO OKCTPaKTa, MENTOHA, XJOPHAA HATPUS,
muruapodocdara HaTpus U arap-arapa.

s mpuroTOBNEHMS NMUTATENBHOM cpenpl (Ha OXHOTO cTynmeHTa) 1,5 T
MOPOIIKA FOTOBOTO IMOJycHHTeTHUeckoro MITA 3anuBaloT B XMMHUECKOM
crakaHe 50 MJI JUCTHJUIMPOBAHHOI BOJBI, IEPEMEILNBast, JOBOJST PacCTBOP
JI0 KUMEHHWA M, HE OXJaXJas, OCTOPOJKHO 4Yepe3 BOPOHKY pPa3iIMBAIOT B
yamku [lerpu nnn getsipe npobupku. Ilpu 3TOM cpena He AOKHA TOMA-
JlaTh Ha BEPXHIOIO YacTh NPOOUPKH. 3aTeM MPOOUPKH 3aKPBHIBAIOT BATHHIMH
mpoOKaMH, 0OBA3aHHBIMU Mapiiel, ¥ CTEPIIIN3YIOT B aBTOKJIABE.

Msaconenmonnsiti azap (MIIA) MOXHO TPUTOTOBUTH W TAKUM 00pa3oM:
500 T msca M3MENbYAIOT, 3aJMBAIOT | J1 BOABI U HACTaWBAIOT B TEYCHUE
12-15 4 nmpu KOMHATHOHM TeMMeparype, 3aTeM KUIATAT B Tedyenue 30 MuH, a
MIOCJIE OXJIAXKICHHS OTBAp MPOILEKMUBAIOT Yepe3 2—3 cios Mapiu. Hamusatot
B KPYXKY U IIpH MIOJIOTPEBaHIH U TIOMeNIMBaHUU 100aBisioT 0,5 T mentoHa
u 25 Mr noBapeHHOW COJM. 3aTeM B TOPSYEM COCTOSIHUM (HUIBTPYIOT Yepe3
JTIBOMHOW OYMa>kKHBIA (DUITBT.

[Tocne ocThIBaHMS TPOBEPSIOT 3HaYeHUEe pH 1Mo JakMycy WM yHHBEp-
CaJIbHOMY WMHIUKATOpPY M YCTAHABIMBAIOT CJIA0OIIEIIOYHYIO PEaKIHIo, J10-
Gapisist 10%-He1id pacTBOp enkoro Hatpa. K mogydeHHOMY MSICOTIETITOHHO-
My OyipoHY mpuOaBIsAIOT 1,5 T arap-arapa W JOBOISAT 00 KumneHHs. Pac-
TUIABJICHHBIH MSICONENTOHHBIN arap B ropsideéM COCTOSHUM (HUIIBTPYIOT 4e-
pe3 THrPOCKONTMYECKYI0 BaTy ¢ Mapiieil u ObICTpO pa3iuBaioT mo 15 mi B
npoONpKH uyepe3 BOPOHKY. [IpoOMpKM 3aKpbhIBalOT BAaTHBIMH MPOOKaMH U
CTepWIN3YIOT B aBTOKJIABE.

[TpuroroBneHHasi nUTaTEIbHAS CPeAa MCIOIBb3YETCs JUIsl BHIPAIMBAHUS
MHUKpPOOPTaHM3MOB IIPH HCCIIEAOBAHNH BOJIBI, TIOYBBI, BO3AyXa.

3aganue 4. O3HAKOMUTBCS ¢ NPABUJIAMHU MOATOTOBKH K CTePHJIHN-
32U MUTATEJBHBIX Cpejl, 1a00paTOPHOI MOCYAbl, HHCTPYMEHTOB.

Crepuansaunusi.
Cmepunuzayus — BaXHEHINHIA 3TAN ¥ [NIABHOE YCIOBUE MTONYICHUS YH-
CTBIX KYJbTYp MHUKPOOPTaHu3MOB. CTEPHIH3YIOT MMOCYIy, HHCTPYMEHTBI U
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caMH{ MHTATeNbHbIE CPEelbl, UCIOb3yeMble B padbote. CylecTByeT mepmu-
yecKasi v X0J100HAs CTEPUIH3ALIHSL.

Tepmuueckan cmepunusayus OCYIIECTBISICTCS TOPSYUM BO3IYXOM,
HACBIIICHHBIM IO/ JABICHHEM MApOM, NPOKATHBAHHEM HA OTHE, KHISTYCHH-
eM U JIp.

1. Ilpoxanusanue na ocne ((hnamMOUPOBaHKE): B INIAMEHH TOPEIKH WM
CIUPTOBKH OOBIYHO CTEPHIM3YIOT METIN W WMIJIBI AJIS OCEBa, MPEAMETHbIC
CTEKJIa, HHCTPYMEHT.

2. Kunauenue — B Teyenne 30 mun npu temneparype 100 °C oObluHO
KUIATST WOPHIBI, WIJIbL, THIIEBbIC MPOAYKTHI U Ap. [Ipi 3TOM MOryT CO-
XpaHATBCS CIOPHI OaKTepHit.

3. Cmepunusayus cyxum s#capom — B CIIELUAITBHOM CYIIWIBHOM IKady,
KaK MPaBHJIO, CTEPHIM3YIOT XOPOIIO BBIMBITYIO MOCYAY: KOJIOBI, MPOOHPKH
u apyTyio naboparopruyio mocyny (puc. 6.4). Ipu Temneparype 160-170 °C
MOrudaroT He TOJIBKO BCE MUKPOOPTaHU3MBbI, HO M UX CIIOPHI.

a 6

Puc. 6.4. CymmnbHsle mkadsl: @ — moaens ES-4620; 6 — mozens 113-4620M
4. Cmepunuzayus napom mpoBoautcs npu Temmeparype 100-120 °C,
TaK KaK BO BJI@XKHOI aTMOc(epe MUKpPOOPraHu3Mbl HOruOatoT ObICTpee Mpu

6oJiee HU3KOM TeMIeparype.
CyniecTByeT ZBa CIIoco0a cmepuiuzauuu napom:
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a) cmepuIu3ayUs HACLIWEeHHLIM NapoM TOJ NaBIeHHeM (IPUMEPHO B
1 atM) 0OBIYHO OCYIIECTBIIAECTCS B aBTOKJIABE MPH TeMIepaType OKOJIO
120 °C (puc. 6.5). Mukpoopranusmbl ¥ HUX CIOpBI [OrHOAIOT Yepes
30-40 muH. DTOT CrI0OCOO HE MpHEMIIEM ISl TEX Cpell, KOTOPBIE COepXkKAaT B
CBOEM cocTaBe OCJIKM WJIM JPYTHe BEIEeCTBa, paspyllaroliuecs IPH BBICO-
KO TeMneparype;

0) cmepunuzayua mexyyum napom B anmapare Koxa mpu Temmepatype
100 °C B Teuenne 30-40 mun. Ecn HeT anmapara Koxa, MOXHO HCITOJB30-
BaTh IPOCTYIO KAaCTPIONIO, HAJIMBast B Hee HeOoJbLION cioii Boabl. OnHako
CllelyeT MOMHHTB, YTO CHOPBI OAaKTepHil He MOrH0aloT MPH OJHOKPATHOM
HarpeBaHHU. [109TOMY Ul TOJHOTO OOECIUIOKHMBAHUS TEKYYHM ITapoM
NPUMEHSIOT HOBTOPHBIE CTEPHIIM3ALNK, BCero 3—4 paza ¢ HHTEPBAIOM Ye-
pe3 cyTku. B nepron Mexay HarpeBaHHSMH JKU3HECIIOCOOHBIE CIIOPHI MPO-
pacTaroT, a IpH OBTOPHOM HArpeBaHUM PAa3BUBAIOILUECS MOJIOJBIEC KICTKH
morubaroT. Takoi METON Ha3BIBAIOT MUHOAIU3AYUell, WA OpOOHOU cmepu-
ausayueil.

Spw -

v .ﬁ\ -

Puc. 6.5. JTabopaTopHbIe aBTOKJIaBbI: @ — MeULUMHCKUIT aBTokI1aB RAYPA AE-80 MP;
6 — ropu3oHTanbHBIH aBToKIaB RAYPA AHS-50-N

5. [lacmepusayus — METOJl, IPUMECHSIEMBIN JIJIsl YHUYTOXKEHUS HECIIOPO-
HOCHBIX OaKTepuil B MUTATENLHBIX cpelax (BUHE, MOJIOKE), TEPSIOIINX CBOH
KadecTBa NpH KumsraeHun. [lactepusyioT cpeasl B Teuerne 15-30 MuH npu
temneparype 50-60 °C wimm B Teuenme 5-10 MUH mpu Temmeparype
70-80 °C B BomstHO OaHe WM TepMocTaTax. B muImieBoil mpoMBIIUIEHHO-
CTH TIACTEPHU3ALMIO UCIOJB3YIOT JUIs 00pabOTKU MPOAYKTOB, TEPSIOIIUX
BKYCOBBIE KauecTBa IpU KUTISTIeHIH (MOJIOKO (puc. 6.6), COKH, BUHO, IIHBO).
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Puc. 6.6. ITacTepusatopsl IU1st MOJIOKa:
a — macTepu3alluOHHO-oXIaguTenbHas ycranopka ACY TII; 6 — MosiouHOe Takcu

Xonoonas cmepunuzayus NPOBOANTCA MyTeM (DUIBTPOBAHUS WIH 00-
nydyenuss Y®-ryqyamMu TeX cpei, KOTOpblE HE BBLACPIKMBAIOT HArpeBaHUs,
coJieprKanue OeIIKY, BATAMUHBI, aHTHOMOTHKU:

a) cmepunuzayus Quiemposanuem — TPUMEHAETCS OIS KHUIKOCTEH,
HE BBIJCP)KUBAIONINX HArpeBaHUs. [|JIs 3TOT0 MCHONB3YIOT MEJIKOTIOPHCTHIE
GUIBLTPBI, B IMOCJIEIHEE BPEeMsl paclpocTpaHeHbl MeMOpaHHBIE (3alepiKu-
BaroIMe OaKTepUH M WX CIIOPHI M ake BUPYCH U Oaxrepmodarn). Ilepen
¢mrpTpoBaHUEM (WIBTPHI CTEPHUIM3YIOT KumstaeHHeM. CaMo QriIbTpoBa-
HHE BEJIETCS 1101 BAKYYMOM;

0) cmepunusayuss Y @-nyyamu — BeneTcsi ¢ NPUMEHEHHEM KBaplEBBIX
JamIn, KOTopble mnpomyckatoT Y®-nmyuu. [luraTenbHble cpelnpl U Apyrue
ImpeaMeTsl moMemnaoT Ha pacctostHuM 20-30 ¢M OT MCTOYHMKA CBETa Ha
20 muH. [Tpu aTOM BO31IEHCTBIM TOTMOAIOT MUKPOOPIaHU3MBI, HO OCTAIOTCS
KHBBIMHU X CIIOPBI.

IMpn Takoil crepwin3alMu HUCHOJBL3YIOT OaKTEpULMAHBIE —JIaMIIBI
(puc. 6.7) mmst 0be33apakuBaHusI BO3MyXa B momenieHusx (6okcax, omepa-
IUOHHBIX). VX TPUMEHSIOT B IMUIIEBOM NMPOMBIIIICHHOCTH U XPaHEHUS
Pa3IMYHBIX IPOAYKTOB mpH Temreparype Boiie 0 °C.

KoHkpeTHO cTepwim3alysi pa3inuHBIX CpeJl ONHMCaHa B CHELUAIbHBIX
HCTOYHHKAX, CIIPABOYHHKAX.
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Puc. 6.7. bakrepuuuausie Y O-penupKyIsTOpEl BO3AyXa IUIs PA3HBIX TUIIOB IIOMELICHUIT

Cmepuausayus yismpaseykom. YIbTPa3BYK SBISETCS GU3NUECKUM CTe-
pHIM3YIOIUM (AaKTOPOM M HCHOJIB3YETCs, Hampumep, I 00e33apakuBa-
HHS BOJIBI, MOJIOKA, HEKOTOPBIX IPOAYKTOB, KOXXEBEHHOTO CHIPBs (prc. 6.8).
Crepuiisyloliee JIefCTBHE €ro CBSI3aHO C pa3pylleHHeM OakTepHalbHOU
KJIETKHU TOJI IEHCTBHEM BOZHHKAIOUIMX B IIMTOIUIA3ME KaBUTAI[HOHHBIX ITy-
3BIPBKOB.

S —

—
e 7:‘,_3,0,_!|C CLEA
s X

NER

Puc. 6.8. IIpuGops! IIst CTEpHIIN3ANNN YABTPA3BYKOM: @ — IubpoBas BaHHa «Sonicator»;
6 — ynbTpa3BykoBoii ouncrurens «Q125 Sonicator»

Cmepunusayus ¢ nomMowbio xumuueckux eewecme (XJI0podopM, To-
ynodn, a¢up, dpeHoin, GopmannH, O0OpHas KHCIOTa, TIUIEPHUH) TPUMEHICTCS
C OTpaHMYCHUSIMH, Yallle JJIsI KOHCEPBUPOBAHMUS C LEIBbIO MPEIyPEekKICHUS
0aKTepUaTbHOTO 3arpsi3HEHHS Cpell, BAKIMH, a TAKKe JIeYeOHbIX U JIHArHO-
CTHYECKUX CBIBOPOTOK PA3IMYHBIMUA XUMHUYCCKUMH COCAMHEHUSMH (CONU
METaJJIOB, IIEJIOYH, AaHTHOUOTHKH | JIp. ).
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3aganue 5 OTpadoTaTh TEXHHKY 00e33apa:KHBaHM 0AKTEPHOJIO-
FMYECKHUX MeTelb, MNnaTejeid i APYyruxX MHCTPYMEHTOB MeToA0M (hiram-
OnpoBaHusi. OCBONTH TEXHHMKY MOATOTOBKH J1a00paTOpPHON HOCYyIbI,
MeTANIMYeCKHX HHCTPYMEHTOB, MHIETOK, BATHO-MAPJEeBbIX NPOOOK K
CTepHIIN3aluH.

KoHnTpoabHbie BONpochI

1. Kakue TpeOGoBaHUS MPEIBSIBISIOTCS K MATATEIBHBIM cpenam?

2. Kitaccudukanus nmutaTeabHBIX CPEl MO MPOUCXOKACHHUIO, M0 (HU3H-
YECKOMY COCTOSIHHUIO U TI0 [IEJIEBOMY Ha3HAYCHHIO CPEIIBL.

3. MeToibl cTepUIM3aluy TUTATENILHBIX CPEJl, Tab0PaTOPHOM OCY/IbI 1
HHCTPYMEHTOB.

4. OcHOBHbIE (PU3UUECKHE METOIBI CTEPHIIH3ALIUH.

5. Uro takoe mactepuzanua? [ ne oHa ucmonb3yeTcs?

6. [lepeunciuTe OCHOBHBIC ICJIM MPUMEHCHHS ITHTATCIBLHBIX CPEI B
MHKPOOHOIIOTHH.

JlaGopaTopHoe 3aHsATHE 7.
TEXHUKA TOCEBA MUKPOOPI'AHU3MOB
HA PA3HBIE IMTATEJIBHBIE CPE/IbI.
PEXKUMBbI KYJIbTUBUPOBAHUSA MUKPOOPI'AHU3MOB

Leab 3aHATHA: 03HAKOMUTHCS C YCIIOBHSAMH KYJIbTHBHPOBAHUS MHKPO-
OpPTaHU3MOB; U3Y4NUTHh METOABI KyJIbTHBHPOBAHHS a3POOHBIX U aHAPOOHBIX
MHUKpPOOPTIaHM3MOB; OCBOMTH METOJIbI NIOCEBA U BBIPALMBAHUS OakTepuil B
IUIOTHOM W JKMOKOW MHUTATENBHOW cpene; oTpaboTaTh TEXHHKY MOCeBa
a’poOHBIX MUKpoopranu3moB Ha MIIb, MITA.

Marepuaabl U oGopynoBanue: xunkue (MIIb, mentoHHas Boma),
wiotHble (MITA), uncThie KynbTypbl OaKTepuii, BRIpAICHHBIC Ha KHIKUX U
IUIOTHBIX ITUTATEIbHBIX CpellaX; OaKTepHOIOTHUECKHEe NETIH, MUKPOOHOIIO-
TMYECKUE UIJIbI, IIMAaTEeNIN, BOCKOBOM KapaHAalll; Ta30BbIe TOPENKU; TEPMO-
crat ¢ Temneparypoit 37 °C; aHaspocTat, npudop ApHCTOBCKOTO.

Xoa 3aHATHS

3aganue 1. O3HAKOMHUTBCS € YCJIOBUSIMM KYJILTHBHPOBAHUS MHUK-
poopranu3moB (a3po0oB u aHAIPOOOB).

Jns pocta MHKpOOPTraHM3MOB CYIIECTBEHHOE 3HAYEHHE WMEIOT
HE TOJILKO COCTaB MUTATEIBHON Cpebl, HO U Takue (aKTOPBI, KAK KHCJIOT-
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HOCTH Cpelbl, a3panus, TEMIIEPATypa, CBET, BJIAKHOCTh. Pa3BUTHE MUK-
POOPraHU3MOB BO3MOJKHO JIMIIH B OMPEICICHHBIX MpeAeiIax Kakaoro (ak-
TOpa, MPUYEM IS Pa3IHYHBIX TPYII MHKPOOPTAHH3MOB 3TH MpPEICIbI Ya-
CTO HE O/INHAKOBEI.

Axmuenas kucromnocms cpedwt (pH) nmeer peraroriee 3HaAYCHUE IS
pocTta MHOTHX MHKPOOPTaHHW3MOB. BONBIIMHCTBO OaKTepHid JIydile BCETO
pacter mpu pH OmmskoM k 7,0, HAPOTUB, MUKPOCKONMHYCCKHE TPHOBI
NPEANIOYHUTAIOT ClIa00KHCIble cpeabl. [I03TOMy B NPHUIOTOBJIEHHBIX Cpelax
Bcerjaa cieayer onpezaenuts 3Hadenne pH. 3nadenue pH cpen moxer ms-
MEHHUTBCS B IIPOLECCE CTEPHIM3ALUM, I03TOMY MOCJIE CTEPWIM3ALNU €ro
CJIeyeT MPOBEPHUTH U JIOBECTH 10 HYKHOTO, €CIIH 3TO TpeOyeTcs, CTEpPHIIb-
HBIMH PaCTBOPAMH KHCIIOTHI WJIH IIETIOYH.

B mporecce KyapTHBHPOBaHUS MHUKPOOPTAaHW3MOB KHCIOTHOCTH ITHTA-
TEJBHOM CpeNbl YaCTO MEHSETCS. DTH U3MEHEHHSI MOTYT OBITh Pe3yIbTaToOM
00pa3oBaHUs IPOIYKTOB MeTaboIM3Ma WIH HEPAaBHOMEPHOTO ITOTPEeOIeHUS
OTIENFHBIX KOMIIOHEHTOB cpensl. [loanepkanne onpeaeIeHHOro 3HAYCHUS
pH Bo Bpemst pocTa 0COOEHHO BajKHO ISl TEX MHKPOOPTaHU3MOB, KOTOPEIE
00pa3yioT B IpOIECCE JKH3HEIESTEIbHOCTH KHUCIOTH, HO HE 00iajaoT
YCTOHYMBOCTBIO K HUM. K UX 4HCITy OTHOCSTCSI MOJIOYHOKHCIIBIE OAKTEPHH.

Aspayus. 1o Tuny npixaHus 0akTepUH pas3lessIIoT Ha YEThIpEe TPYIIbL:

® obnueammusle, Ul cmpoaue, a’3podvl, KOTOPHIE MOTYT PacTU TOJBKO
MIPY HAJIMYUHU KHCIIOPOJA;

® MUKPOA3poGhuivl, KOTOPHIE HYKAAIOTCS B KUCIOPOJIE, HO JIydIle pac-
TYT TIPH TapIHaI-HOM JaBICHUU KHCIOPOJa MEHBIIIEM, YeM B BO3AYXE;

® haxyremamueHvle aHa’poodvl, KOTOPHIE CIIOCOOHBI PacTH KaK B IPH-
CYTCTBHH, TaK U B OTCYTCTBHH MOJCKYJIPHOTO KUCIIOpoa (HampuMep, He-
KOTOPBIE IPONCKU WA SHTEPOOAKTEPUH B 3aBUCHMOCTH OT HAIHYHS KUCIIO-
polia OCYIIECTBIISIOT a3p00HOE AbIXaHHE WA OPOXKCHHE;

® oOueamuvle anaapobvl (KIOCTPUIUU OOTYIU3Ma, Ta30BOM TaHTPEHBI,
CTOJIOHKA, OAKTEPOUIBI U JP.), KOTOPBIC PacTyT TOJILKO Ha cpeae 0e3 Kuc-
JIOpO/ia, KOTOPBIH JUIsl HUX TOKcH4eH. HeoiuHakoBbIe MOTPEOHOCTH MUKPO-
OpPraHM3MOB B CBOOOJHOM KHCIIOPOJE ONPENEIIAIOT Pa3indmsi U B CIIoco0ax
UX KyJIbTHBHPOBAHHS.

Jliist KyIbTUBUPOBaHHS aHAYPOOOB HEOOXOMMO CO3/1aTh OIpE/ICICHHbIC
YCIIOBHS, T. €. YAAJTUTh MOJICKYJISIPHBIA KHCIOPOJ U3 MUTATSILHON CPebl U
MIPOCTPAHCTBA, OKPYKAKOIIETO ITH KYJIBTYPHL.

HanbGonee mpocTbiM crocoOoM ynajieHHs pacTBOPEHHOTO KHCIOpona
SIBIISIETCS KUIITYeHUe cpelibl. HermocpeacTBeHHO mepes ToCeBOM MaTepHuaia
MPOOUPKHU CO CpelaMU KHITATAT Ha BOJAsSHOW OaHe B TeyeHme 15-20 MuH.
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BbIcTpo OxTaxmaroT u Uil yMeHbIIeHN AU (y3un KUCIOpoaa U3 BO3oyXa
MUTATEeNNbHbIE CPEMbl 3aIMBAIOT CBEPXY CTEPHIIbHBIM Ba3eIMHOBBIM MacIOM
(1,0-1,5 cm).

[Tpubops! Ui KyJBTUBHPOBAHUS aHa’poOOB: MPHOOP ApPHCTOBCKOTIO,
aHaspocrar (puc. 7.1).

IIpubop Apucmoseckozo npencTaBiseT coO0i MeTaTIMIecKUH UIMHID,
JUaMeTp KOTOPOTo COOTBETCTBYeT AuameTpy damiek Ilerpu. Ilormomenue
KHCJIOPOJA OCYIIECTBISAETCA XUMUIECKAMH MOTTIOTHTEISIMH.

JIBe MOJOBUHKHY OT Yaliky IleTpy HammoJIHAIOT YIIIEKUCION COJION, Ha HO-
BEPXHOCTh KOTOPOH HACHINAIOT TOHKHH CIIOW THAPOCYIb(HTa HATPUSI B KO-
mgecTBe 1,5 T 1 cierka yBIaXHSIOT BOIOH U3 myabpBepu3aTtopa. OmHy moso-
BUHY YalIKH C COJOW CTaBAT HA JHO BEJEPKAa M HA Hee MOMEINAIOT YalllK{
HeTpI/I C IoOCE€BaMU; BTOPYIO MMOJIOBUHY YalllKU MOMEIIAIOT IMOBEPX 3aCCAHHBIX
yarek. [locie 3Toro BeIpo OmyckaroT B anmapaT, FepMETUUECKU 3aKPBIBAIOT
€ro KprHIKOfI 1 CTaBAT B TCPMOCTAT.

Amnaspocmam TpeAcTaBiIsieT cOOONH TOJICTOCTEHHBIH MeTalIMYeCcKUil
LUWIMHIP C TEPMETUYECKU IPUBUHYMBAIOIICHCA KPBILIIKONW, HAa KOTOPOil
HMMEIOTCS BaKyyMMETP M JIBa KpaHa JJjisd MPUCOECAUHEHHS K BaKyyM-HAcoCy.
B mpubop momemaroT YamkH ¢ IMoceBaMM, OTKAUMBAIOT BO3IYX, KpaH 3a-
KPBIBAIOT ¥ MOMENIAIOT B TEPMOCTAT AJIs1 KyJIbTUBUPOBAHUS.

Puc. 7.1. IIpubops! 11 KyIbTUBUPOBAHHS aHA3POOOB:
a — ipubop APHCTOBCKOr0; 6 — aHAa3poCTaT
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Temnepamypa. VIHTepBaipl TeMIEpaTryp, B KOTOPBIX BO3MOXKEH POCT
Pas3IMYHBIX MUKPOOPraHW3MOB, 3aMETHO BapbHPYIOTCA. Y Me30(MIOB, K
KOTOPBIM OTHOCHTCSI OOJIBIIMHCTBO M3BECTHBIX OaKTepHi, TeMIepaTypHBIH
onTUMyM JexuT B uHrepBaie 25-37 °C. YV tepModuioB OH 3HAYUTEIHHO
BhIe — oT 45 mo 80-90 °C. Ilcuxpoduibl XOpoio pa3BUBAIOTCS B UHTEP-
Baje temneparyp 5-10 °C. Jlaxxe He3HaUMTENbHBIC KOJICOAHUS TeMIiepa-
TYpHOTO pEXMMa HeONaronpusaTHO CKa3bIBAIOTCS HAa POCTE M PAa3BUTHH
MHKpOOpraHu3MoB. [loaToMy Me30(pHIbHBIE MHKPOOPTaHHU3MBI BBIPAIIH-
BalOT B TEPMOCTaTaX WM CIIEIUAIBHBIX TEPMOCTATHPOBAHHBIX KOMHATAX,
TZIe C TIOMOIIBI0 TEPMOPETYIITOPOB TOAICPKUBAETCS COOTBETCTBYIOIIAS
onTUMallbHas TeMrepaTypa. s BeIpamuBaHus ICHXPO(UIIOB UCTIONB3YIOT
XOJIOAWIIHHBIE KaMEPHI.

3aganue 2. U3yunth MeTOABI KYJILTHBHPOBAHHSI a3POOHBIX H
aHa3POOHBIX MUKPOOPTaHU3MOB.

B pesynbrate KyJbTHBUPOBAHHS adpOOHBIX W aHA3POOHBIX MUKPOOpra-
HHU3MOB MIPUMEHSIETCS PSJ CIEAYIONMX METOIOB:

® KyJIbTUBHPOBAHHE HA TIOBEPXHOCTH IUIOTHBIX M KUIAKHX CPEL;

® IIyOMHHOE KYJIBTUBUPOBAHKE B XKUJKUX CPEax;

® BEIPAIIMBAHKE B BBICOKOM CJIOE CPEIIBI;

® BHIPAIIMBAHKE B TOJIIE IJIOTHOW CPEJIbI;

® BEIpAIlMBaHKUE B aHAPOCTATAX.

Kynemueuposanue na noeepxnocmu HIOMHBIX U HCUOKUX CPeO.
B aTOM cilydae MHUKpOOPIraHM3MbI BHIPAIMBAIOT HA TOBEPXHOCTH ILUIOTHOM
Cpefibl WK B TOHKOM CJIO€ YKHJKOW CpeJibl, ¥ KUCIOPO MOCTYNAaeT K HUM
HEMOCPECTBEHHO W3 BO3Ayxa. [IpM MOBEPXHOCTHOM KYJIbTUBHPOBAHHU
BRKHO YBEJIMYHUTh I[UIOMIAb CONPUKOCHOBEHHS CpPEAbl C BO3AYXOM.
JIJist 3TOrO Cpebl HAIMBAIOT TOHKUM CJIOEM B TOCYAY C IIUPOKHUM JHOM —
vamiku [letpu, Koa0bl, MaTpalbl U T. J., B XKHIKUX Cpelax a’dpoOHbIe MUK-
POOpPraHU3MBI YacTO PacTyT, 00pa3ys Ha MOBEPXHOCTH IUICHKY. DakynbTa-
THUBHBbIC 3H33p06bl Pa3BUBAIOTCA HE TOJIBKO HAa MOBCPXHOCTH, HO U B TOJILIC
JKUJIKOM cpelibl, BhI3bIBas OoJiee MM MEHEE PABHOMEPHOE €€ MOMYTHEHHE.
IToBepXHOCTHOE KYJIBTUBUPOBAHME MHUKPOOPraHU3MOB IIPUMEHSAETCS KaK B
J1a00PATOPHBIX YCIOBUSIX, TAK U B MPOMBINUICHHOCTH.

I'nybunnoe Kynvmueuposanue 6 ycuokux cpedax. Bee cnocoOb riy-
OMHHOTO KyJIbTHBUPOBAHUS a3POOHBIX MUKPOOPTaHU3MOB CBOISTCS K yBE-
JMYCHUIO TIOBEPXHOCTH COTPHUKOCHOBEHUSI MIUTATEILHON CPEbI C KUCIOPO-
JIoM Bo3ayxa. Haubousiee mpocToii v MIMPOKO pachnpocTpaHeHHbIH B 1abopa-
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TOPHOH IMpPaKTHKE CHOCOO IIyOMHHOTO KYJIbTHBHPOBAHHS — BBIPALIMBAHNE
Ha Kayajkax, o0ecreunBaronIiX BCTPSAXMBAaHHWE WJIM BpalleHHe KOO WIn
npoOupok. Yem Oosblie cCKOpPOCTh BpaIEHUsI, TeM OOJIbIIe CONPHUKOCHOBE-
HHE CpeJibl C BO3/IyXOM H BBIIIE HACBIIIEHHE €€ KUCIOPOIOM.

[ToMuMo nepeMelnMBaHUS a’pHPOBATh KYJIBTYPY MHKPOOPTaHH3MOB
MOXXHO MpOJyBaHHEM dHepe3 TOJIY Cpelbl CTEPWIBHOTO BO3AyXa. JTOT
CHOCcO0 YacTo MCHOJIB3YIOT B Ja0OPAaTOPHBIX MCCIIEAOBAHUSIX, HO OCOOCHHO
MIAPOKOE MPUMEHEHHE OH HAIIEN B MPOMBIIUICHHOW MHKPOOHOJIIOTHH TIPU
MOJTy4eHUN OMOMACCHl M Pa3lINYHBIX NPOJYKTOB )KU3HEICSTEIbHOCTH MUK-
POOPTraHU3MOB — AHTHOMOTHUKOB, )EPMEHTOB, KHUCIIOT.

Buipawusanue 6 évicokom cioe cpedvl. ITO HarOOIEE POCTOH CIIOCOD
OTpaHUYEHUS JOCTYIIA BO3/LyXa K KJIETKaM MHKPOOPraHu3MoB. JKHIIKyIO cpe-
JIy HAJIMBAIOT B COCY.bI JUIsl KyJbTUBHPOBaHHS BBHICOKMM ciioeM. Henocpen-
CTBEHHO Iepe/] IOCEBOM CPely KUILITAT WM IPOTPEBAOT Ha KHUILSILEH BOJS-
Hoii 0aHe 30—40 MuH, 3aTeM OBICTPO OXJIAXKIAIOT, YTOOBI B HEH HE yCIIel pac-
TBOPUTHCS KUCIIOPO BO3/yXa, M BHOCAT Ha JIHO TOCEBHON MaTepHal.

Buipawueanue ¢ monuie nnomnoii cpedpt. ITUM MPUEMOM IIOIb3YIOT-
csl Uil TIOJYYEHHs HM30JIMPOBAHHBIX KOJOHUH TPU BBIJEJIEHUH YHCTBIX
KyJIBTYp WJIN ONPEIEIEHUH YHCICHHOCTH aHa3pOOHBIX MHUKPOOPTaHW3MOB.
[ToceBHO¥ Marepnall BHOCIT B PacIIaBICHHYIO M OCTY>KEHHYIO 10 TeMIIe-
patypsl 48-50 °C arapu3oBaHHYIO, KEIATEIHFHO OCBETICHHYIO CpeIy, TIIa-
TEJIFHO TIEPEMEIINBAIOT U OCTABISIOT B NPOOMPKAX WM NEPEINBAIOT CTe-
PHIBHOM ITUIETKOW B NPYTryI0 CTEpHIBbHYIO mocyny (TpyOku Byppu wim
yamku [letpu). [loBepxHOCTH cpeapl B mpoOupkax wian TpyOokax byppum
3anuBatoT napapunom. [Ipu ucrnonb3oBanuu varnek [leTpu uist BeipamiiBa-
HHsI aHA’POOOB 3aCEsSHHYIO arapu30BaHHYIO Cpelly HAJIMBAIOT B KPBIIKY
YAk Y, TI0CJe TOTO KaK Cpela 3aCThIHET, IUIOTHO MPKUMAIOT K €€ I0-
BEPXHOCTH JHO 4YalllKd. 3a30p MEX]y CTCHKaMH JIHa W KPBILIKH, TJe cpena
COIPUKACAETCA C BO3LYXOM, 3aIMBAIOT CTEPHUIBHBIM NapaduHOM.

Buipawjueanue ¢ anapocmamax. AHa>POOHBIE MHKPOOPTaHH3MBI
MOYKHO BBIpAI[BAaTh B aHAIPOCTATaX — BAKYYMHBIX METAJUIMYECKUX Kame-
pax, CHaOXCHHBIX MaHOMETpoM. M3 aHaspocTaTa OTKauMBalOT BO3IYX,
a 3aTeM, Kak PaBHJIO, 3aIIOJIHSIOT ero ra30BOl CMEChI0, COCTOSILEH U3 a30-
ta (90-80%) wu yruekucnotel (10-20 %), nmo maBieHUs MOpPsAKa
500 MM pr. ct. M30bITOUHOE AaBICHHE UCKITFOYACT BO3MOXKHOCTD TU(PPy3un
KHCJIOPOZA BO3yXa.

3aganue 3. OcBOMTH TEXHHKY MOCeBa MHKPOOPraHH3MOB Ha
IUIOTHBIE M KUIKHE MUTATeJbHbIE Cpebl.
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Iloceé nemneit na cpedy 6 uawky Ilempu. JIns paBHOMEpPHOTO pacripe-
JIENICHNS] MUKPOOPTaHU3MOB B XKHIKOH cpesie MPOOUPKY ¢ KyJIbTYpO# OCTO-
POXHO, 9TOOBI HE CMOYUTH NMPOOKY, BCTPSAXUBAIOT WIIH, 3aXKaB MEXIY JIa/10-
HSIMHM, BPAIIAlOT B OZIHY, a 3aTEM B JPYTYIO CTOPOHY.

[Ipobupky ¢ KympTypoi OaKTepuii Jep>KaT B JE€BOI pyke, a OaKTepHoIIOo-
THYECKYIO NETIIo — B mpaBoil. [leTmio o6e33apaxuBaroT HaJl TIAMEHEM To-
PpENKH.

Kpast mpoOupkn npu BeIHUMaHUN MPOOKHM Nprokuratot. [IpoOKy mprxu-
MaloT MHM3MHIIEM IIPaBOM PYKH K JIQJIOHW W TIOCIIE W3BJICUYCHHS AepKaT B
pyke. [leTnro ocTOpoXHO BBOIAT B MPOOHMPKY C KYJIBTYPOH M OXJIaXIAIOT.
[Tpu B3sTHM MaTepuana Ha neTie o0pa3yeTcst TOHKas Ipo3paydHas IIeHKa —
«epkanbie». Yamky [letpu ¢ arapoBoii cpenoif, 3apaHee MOIIMCAHHYIO,
MIPUOTKPBIBAIOT MO YIJIOM BO M30€XKaHHE IONaJaHus MHKPOOOB H3BHE.
Bakreprosornueckyro NETII0 KJIAAYT IUIAIMS HA MHUTATEIbHYIO Cpeny,
4yToOBl HE MOoLapanarh €€ IOBEPXHOCTb, M IMPOBOJST 3Ur3arooOpasHbie
IITPUXU 110 BCeU NMOBEepXHOCTU cpenpl. IIITpuxu, HaHOCHMBIE NETJIEH, pac-
MOJIaTal0T KaK MOXHO OJIMXKe IPYT K APYTYy, TaKk Kak 3TO YIJIMHSIET OOIIYIO
JIMHUIO MIOCE€BAa U AACT BO3MOXKHOCTH INOJYUYUTH HU30JIUPOBAHHBIC KOJIOHUU
MHKPOOOB (puc. 7.2).

Puc. 7.2. TloceB netneit Ha NUTATENBHYIO Cpey B Halky [letpu

OKOHYMB TIOCEB, NETIII0 (PIaMOUPYIOT, YTOOBI YHUYTOXKHUTH, OCTABIIIHEC-
Csl MUKPOOBI, TIpEIBAPUTEIHLHO 00e33apa3uB Kpai U Ty 9acTh MPOOKH, KOTO-
pasi BXOJIUT B TOPIIBIIIKO IPOOHUPKH.

Yamky [letpn ¢ moceBamMu mepeBOpavyMBAIOT BBEPX JHOM, BO HM30exka-
HUE€ pa3MblBa KOJIOHMH KOHAEHCAI[MOHHOW BOJOH, U MOMEUIAIOT B TEPMO-
CTaT MJId KYJbTUBHUPOBAHUA.
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Iloces 6 monwy numamenvhoil cpedwvt. VI3 GakTepuaabHON KYIbTYPHI,
HoJyIexalieil moceBy, roTOBAT B3BECh B CTEPUIIBHOM BOJOMPOBOAHOM Boze
win (pU3NOIOTUIECKOM PacTBOPE.

HaOuparotr kynbTypy Oakrepuii crepuibHON nuneTkoil B ooveme 0,1;
0,5 mwmm 1,0 M1 (B 3aBECHMOCTH OT MPEIIIONaraeMoro MUKPOOHOTO 3arps3-
HEHMs) U BBUIMBAIOT B MyCTYIO CTepMiIbHYI0 yamky Iletpu. Yamky 3anuBa-
10T 10-15 M3 MACONENTOHHOrO arapa, pacIuIaBIEHHOTO U OCTY>KEHHOTO 10
temieparypst 40—45 °C. Jlis paBHOMEPHOTO pacipeIeieHUs HCCIEyeMOro
MaTeprana B MUTATEIbHOW CPee 3aKpBITYIO YalllKy CJIErKa BPaIlaloT Kpy-
TOBBIMH JIBUXKEHUSIMU IO MOBEPXHOCTH cTojda. Ilocie 3acThIBaHMA yallKy
Iletpu co cTOpOHBI AHA MOJNHCHIBAIOT, MEPEBOPAUNBAIOT BBEPX IHOM MU
CTaBST B TEPMOCTAT I KyJIbTHBUPOBAHUS.

Iloceé ykonom 6 cmonbuxk numamenwvhoul cpeost. [IpoOupky c muTa-
TEJILHOHM Cpenoi, 3acThIBLIEH B BHJE CTOJOHKA, OEpyT B JIEBYIO PYKY U B
LEHTP CTOJOWKA IO JHA MPOOHMPKH NPAaBOM PYKOHW BKAJIBIBAIOT IETIIO C
HaxoJsIIMMCSl Ha Hel MarepuanoMm. [IpoOupky 3akpbiBaloT NpoOKoi, B
BEpXHEH TpeThel YacTH MONHCHIBAIOT BOCKOBBIM KapaHAamoM. B mraru-
BaX MOMEUIAIOT B TEPMOCTAT JJIsl HHKYOHPOBaHHSI.

Iloceé wnamenem na cpedy 6 uawky Ilempu. Viccnenyemyro MUKpOO-
HYIO KyJIBTYpY HaHOCST Ha MOBEPXHOCTh NMUTATEIbHOMN Cpeabl y Kpas yari-
ku. CTepuiIbHBIM IImaTesieM JIpuraiscKoro pactpeessitoT IOCeBHON MaTe-
pHag paBHOMEPHO IO Bcel MOBEPXHOCTH Cpelsl B BHAE IapallelbHBIX
MTPUXOB. YalIKy MOAMMCHIBAIOT, IIEPEBOPAUYMBAIOT BBEPX IHOM U IIOMeE-
IIAI0T B TEPMOCTAT JJIS BBIPALBAHNS.

Kak npaBmito, mpu TakoM MOCeBe MUKPOOBI PAaCTyT B BHIE IUICHKH, IO-
KpBIBaIOLIEH BCIO MOBEPXHOCTh MUTATEIBHON cpelpl. Takol XapakTep MUK-
poOHOrO pocTa MOJYYWJI Ha3BaHUE CIUIOIIHOTO, WM Ta30HHOTO. JaHHBIH
[IOCEB IPUMEHSIOT PH HOITYYCHUH KYJIbTYp OJHOTO BHJA.

Iloces ¢ scuokue numamenwvuvie cpeowvl. Ilpu mocese u nepecese B
KUAKYIO TTUTATeNbHYI0 cpeny o0e mpoOupku (0JHA C UCCIEeTyeMON KyJib-
TYpOH, Apyras ¢ MUTaTeIbHOW cpelloil) OepyT B JIEBYIO PYyKY MEXIy 00Jb-
IIMM ¥ yKa3aTeNbHBIM TalbIlaMH TaK, YTOOBI WX OCHOBaHHS HaXOIWJIHCh
MOBEPX KHUCTU PyKH (puc. 7.3).

Bce pmeiictBHA NPOBOAAT Haj IJIaMEHEM TOpENKH (paguyc paBeH
10-15 cm). TIpoOku U3 pOOHMPOK BHIHUMAKOT MH3HHIIEM U O€3bIMSHHBIM
nanbiieM npaBoil pyku. Kpas nmpoOMpok nmpy BBIHUMAaHHH ITPOOOK MPHKH-
rafoT. OcTanpHble TPU MHablla MPAaBOM PYKH OCTAIOTCA CBOOOMHBIMH IS
B3ATHsI OAKTEPHOJIOTHYECKOM METIN WM MUIETKH, TIOCPEIICTBOM KOTOPBIX
Marepual IEepeHOCAT W3 OJHON MPOOHMPKH B APYTYI0 M PacHpEAeNsioT B
MUTATENbHOU cpenie.

7



Puc. 7.3. TlepeceB U3 0HOI TPOOHPKHU B IPYTyIO

BakTepnanbHy0 TETII0 MPOKAIUBAIOT HAJ IIaMEHEM Topeiku. UToOb!
OCTYJIUTh TOPSYYIO METII0, €€ BBOAAT BrUIyOb MPOOUPKH W MOTPYKAOT B
KOHJICHCAIIMOHHYIO JKUIKOCTh. [Ipu B3ATHU TETIICH MaTepuaia Juls mocesa
JIOJDKHA 00pa3oBaThCsl B KOJIbIE METIM TOHKAs IUICHKA — «3EpKajiblie.
IMeTITio ¢ TOCEBHBIM MATEPUATIOM MOTPYKAIOT B MIUTATEIBHYIO CPEy.

[MeTs150 BBIHUMAIOT, OOXHIAIOT Kpask MPOOMPOK U BHYTPEHHHE KOHI[BI
MPOOOK, MOCIIE Yero MPOOHPKH 3aKPBIBAIOT.

[MeTs150 BHOBB MPOKATMBAIOT B IUIAMEHH TOPEIKH U CTABAT B IITATHUB.
[IpoGupky ¢ moceBamMH MOMAIKCHIBAIOT, CTABIT B IITATHB W MOMECIIAIOT B
TEPMOCTAT JUIsl KyJIbTUBUPOBAHHSI.

3ananue 4. [IponssecTn noceBbl A3pOOHBIX MHKPOOPTAaHM3MOB HA
MIIB, MIIA.

KOHTpOJ’lLHLle BOIIPOCHI

1. TexHuka noceBa M nepeceBa MUKPOOPIaHU3MOB Ha IJIOTHBIE M KH-
KUE TIHTATEIBHBIC CPEJIBI.

2. Kakwue ycrnoBus KyJIbTUBUPOBAHHS MUKPOOPTaHU3MOB BbI 3HaeTe?

3. [lepeuncnure METOOBl KYJIBTUBHPOBAHHUS adpPOOHBIX M aHAdPOOHBIX
MHUKpPOOPTaHU3MOB.

4. HazoBuTe M ONHUIINUTE NPHUOOPHI, KOTOPBIE UCIIOIB3YIOTCS VIS KYJIb-
TUBHPOBAHMS aHADPOOHBIX MUKPOOPIaHU3MOB.
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5. OnumnTe MOCEeB HA IJIOTHYIO Cpeay B Yamky [leTpn.

6. Kak mpoBOUTCS IOCEB B JKUAKHE MUTATEIBHBIC CPEBI?

7. Kak mpoBoauTcs IepeHoC MaTepraita U3 OJHOH MPOOKH B IPYTYIO?

8. KakuMm 006pa3oM MpoBOAUTCSI TOCEB B TOJIILY MUTATSIEHONU CPeIbl?

9. KakoBa nambonee OmarompusTHas UIs OONBIIMHCTBA MATOTEHHBIX
MHUKpPOOOB Temneparypa?

10. dnst gero nmpenHa3HaA4YE€HBI TEPMOCTATHI?

11. Ha3oBHUTE OCHOBHBIC TEXHHMKH IOCCBA MHUKPOOPTaHHU3MOB Ha ILIOT-
HbIE [TUTATEIbHBIC CPEJIbI?

JlaGopaTtopHoe 3aHsTHE 8.
YUET KYJIbTYPAJIBHBIX CBOMCTB MUKPOOPIAHU3MOB
U MOP®OJIOI'UM BBIIEJIEHHBIX KYJIBTYP

Ieab 3aHATHSA: NPOAHATM3UPOBATh KYJIbTYpaJbHBIE CBOWCTBA M MOP-
(hOJIOTHIO KIIETOK BBIPOCIIMX B yarkax [IeTpu KoJoHuit MUKPOOPraHU3MOB.

Marepuanbl 1 o0opyaoBaHHe: OAKTEPHOJIOTHYECKAs METIS M Hpera-
pOBaJIbHAsl WIJIA, CTEKJISIHHBIE INMATENH, MHUKPOOHOJOTHYECKUE MHUIIETKH,
BOCKOBBIC KapaH/allu; MPOOHPKH, Yaky [IeTpy ¢ BEIPOCIINMHU KYJIbTYypa-
MU, JIyna, MHUKPOCKOII; MMMEpPCHOHHOE Maciio; (uIbTpoBaibHas Oymara;
Ha0Op Kpacok Iyt oKpackd mo ['pamy (hmibTpoBanbHEIE OYMa)XKH C TeH-
LIMaHBUOJIETOM, pacTBopbl Jlrorois u ¢ykcuHa pabdouero); 96%-uplii 31H-
JIOBBIN CITUPT; Ta30BbIE TOPEJIKH, TEPMOCTAT.

Xoj 3aHATHA

3aganue 1. PaccMoTpeTs, BhlIeJIeHHBIE H30JIHPOBAHHBIE KOJIOHHH,
OTJIMYAIOIIHeEC MO BHELIHEMY BHAY, OMUCATH KYJbTYpajbHble CBOIi-
CTBa MUKPOOPraHu3MoB. Onucath B TeTPaJu KOJOHUU IO NpeII0KeHHO-
MY ILIaHy.

KynbTypaneHyio XapakTepHCTHKY pocTa OaKTepHaJbHBIX KOJOHUH Ha
MUTATEeNbHON cpeie JaloT Mocjie HUX BHU3yalbHOro ocMoTpa. OHH MOTYT
HMETh Maccy MOP(OIOTHIECKIX U KYIbTypalbHBIX PAa3IMdui, KpOME TOTO,
crocoOHBI MEHATBHCSI ¢ TEUCHHEM BpPeMEHHU. Monodvle u cmapwvle KOJOHUU
baxmepuil 6ce20a ORUCHIBAIOM NO KYAbIMYPATbHbIM CEOUCMEAM OMOENbHO.

Jis n3ydeHus: CBOMCTB KOJOHUH MHUKPOOBI KyJTbTHBHPYIOT Ha IIOTHBIX
nuTaTeNbHbIX cpefax B yamkax [letpu. [Ipu moceBe maTepuana craparoTcs
MIOJIYYUTh U30JMPOBAHHBIM POCT KOJOHMH. Yallku ¢ 1OCEBOM MPOCMATPH-
BAIOT CHauaja HEBOOPYKEHHBIM IJIa30M WM Yepe3 JIyIy, 3aTeM IMOMEIIat0T
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UX Ha CTOJIMK MUKPOCKOIIA BBEPX JHOM W IIPOCMATPHBAIOT KOJIOHHH B MPO-
XOJISIIEM CBETE C OOBEKTHBOM MAJIOr0 YBEJIHMYCHHsS U C CY)KCHHOW jua-
(parmoii. PaccMarprBasi BRIPOCIINE KOJIOHHU B TPOXOJSIIEM CBETE HEBO-
OPY>KEHHBIM TJ1a30M (MaKpOCKOIIMYECKU) U C TIOMOIIBIO JIYIIbI, OIIUCHIBAIOT
cleyroniee.

1. @opma Kononuii. bakrepranbHble KOIOHUH [0 3TON KYJIBTYPAIbHON
XapaKTePUCTHKE MOTYT OBITh IUIOCKMMH, OKPYIJIBIMH, PU3OUIHBIMU (HAIIO-
MHHATh [eperuIeTeHNe KOPHEW) WM THpPO3HBIMH (HAIOMHHAIOIIMME [0
(opMe rooBHOM MO3T), HMETh POBHBIE, XOPOIIO OYEPUCHHBIC HIIH PBaHBIE
kpas (puc. 8.1).

"n‘l?'.-:l;-' ] '(;_ﬂ%;‘t‘l
c@f 1 kt rl:}:_yl
S A -'-—‘J_.:.j-:,
10 11

Puc. 8.1. ®opma kononwmii: 1 — kpyrnas; 2 — kpyriias ¢ (eCTOHYATBIM Kpaewm;
3 — KpyIJias ¢ BaJIMKOM IO Kparo; 4, 5 — pusougHsie; 6 — ¢ pU30UAHBIM KpaeM;
7 —ameGoBuaHas; 8 — HUTeBHHAS; 9 — ckiuaqyaras; 10 — HenpaBHIIbHAS;
11 — xonmeHTpUYecKast; 12 — croxHas
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2. Pazmeput kononuii. Kononnn, nmerouiue auamerp 6osnee 4 M, siB-
JISIIOTCSA KPYHHBIMU, OT 2 710 4 MM — CpeHUMH, OT 1 10 2 MM — MEJKHMH,
MeHee | MM — TOUYEYHBIMHU WIIH POCUHYAThIMHU (puc. 8.2).

Puc. 8.2. Pa3mep kak BaxkHast XapaKTEPHCTHKA MOP(OIOTHU KOJIOHUH

3. lléem Kononuii. MUKpOOpPraHU3MBI, COJEpKAIIHME MUTMEHTBl MOTYT
OBITH KEJITOr0, OPaHXKEBOTO, PO30BOTO, KPEMOBOTO W JPYTHMX IIBETOB.
BoJIBIIMHCTBO MUKPOOPraHM3MOB HE COJiepKaT MUTMEHTOB M pacTyT Ha
IUIOTHBIX CPeAax B BHJE CEpPOBATO-MAaTOBBIX KoJOHMH. Takue KoJOHMH
Ha3BIBAIOT OecBeTHERIMH (puc. 8.3).

4. Penvegh (npogpuns) xononuii. Penved, wim npopuiis, KOJIOHHHA MO-
XKET OBITh IUIOCKUM, BBIMYKJIBIM, KYMOJIOOOpa3HbIM, CMEIIAaHHBIM — ILIOC-
KHM C BBIITYKJIBIM IIEHTPOM, KpaTepooOpa3HeIM u ap. (puc. 8.4).

5. Ilosepxnocme kononui. IToBepXHOCTH KOJOHUHA MOXKET OBITH TiIaj-
KOH, Omectsmieif, mepoxoBaToil (CKIamgdaToif, THPO3HOH, OOpOmaBYATOM,
MEJIKO3EPHUCTON ), MOPITHHUCTOMN, U3BUIUCTON | T. 1. (puc. 8.5). ['maakue
KoJIoHUH 0003Ha4aoT OykBoi S (smooth), mepoxoBateie — OykBoit R
(rough), 4TO O3HAYaET COOTBETCTBEHHO «IVIAAKHI» U «LIEPOXOBATHINY. Me-
XaHU3M (OPMHUPOBaHMS IIAIKUX U MIEPOXOBATHIX (hOPM KOJIOHHUIT 00YCIOB-
JICH pa3iMyleM MpPOLECCOB KJIETOYHOTrO AejeHUs. MUKpOOHbIe KIETKH B
KOJIOHHSIX S-(OpM PacIojiararTCsi, CONPUKACASICh CBOUMHU OOKOBBIMHU IT0-
BEPXHOCTSIMH; KJIETKH R-(popM, 00pa3yroT nenovku, KOTOpble, HaKJIaablBa-
SCh PYT HA JIpyra, 0OYyCIIOBIMBAIOT IIEPOXOBATYIO IOBEPXHOCTh U HEPOB-
HBII Kpail KOJIOHUU.
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Puc. 8.4. Penbed (mpoduiib) KOITOHUH:

1 — u30rHyTHIH; 2 — KpaTepoOOPa3HBIi;
3 — OyrpucThIif; 4 — BpacTalomuii B arap; 5 — IIOCKHif;
6 — BBINYKJIBIH; 7 — KAIVICBUIHBIN; 8 — KOHYCOBHIHBII
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Puc. 8.5. Pa3HOBHIHOCTH IIOBEPXHOCTH MUKPOOPTaHH3MOB

6. Xapakmep kpasa kononuii. Kpaii MOXeT ObITh POBHBIM (TJIQJIKKM);
BOJIHUCTBIM; JIOKOHOOOpa3HBIM (HUTYATHIM); JIOMACTHBIM; 0aXpOMYaTBIM;
3a3yOpeHHbBIM; KOPHEBUIHBIM (BETBHUCTEIM) 1 Jip. (puc. 8.6).

6 7 8 9

Puc. 8.6. Kouryp kpasi: 1 — rimazakwuii (S); 2 — BonHUCTHIH; 3 — 3y0UaThlIif;
4 — nonacTHbIA; 5 — HENPaBUIBHBIH; 6 — PECHUTYATBIIH;
7 — HUTYATHIH; 8 — BOpCHHYATHIN; 9 — BETBUCTHII

7. IIpo3paunocms Kononuii. BEIBaloT MPOCBEUNBAIONINE, HIH MIPO3pad-
HBIE, IOTYTIPO3pAYHbIE M HETIPO3paYHbIe OaKTepHATbHBIEC KOJOHNH.

8. Cmpyxkmypa kononuii. CTpyKTypa KOJOHHH OBIBACT OJHOPOHAS
(romoreHHas1) ¥ HeOIHOpOAHas (TeTeporeHHas). HeoqHOpOAHBIE KOJOHHUN
MOTYT OBITh MEJNKO- U KPYHHO3epHHUCTBIMU (pHc. 8.7). Y mUrMeHTHpoBaH-
HBIX KOJIOHWH M KOJIOHHI, HE MPOITyCKAIOIINX CBETa, CTPYKTypa HE orpese-
JsIeTCsl.
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1 2 3 - 5

Puc. 8.7. Ctpykrypa KonoHuii: 1 — oqHOpogHAs; 2 — MEIKO3epHHUCTA;
3 — KpynHo3epHucras; 4 — cTpyituaras; 5 — BOJIOKHHCTas

Ilo xapaxmepy cmpyKkmypbi pa3IdaroT CIeIyoLUe BUIbl KOJOHUIL:

® cuanunosvie — OECBETHBIE, TPO3pAYHbIE, 0€3 BUIUMON ONPEAEICHHON
CTPYKTYpBI;

® 3epHucmble, KOTOPBIE B 3aBUCUMOCTH OT BEJIMYMHBI 3€PEH Pa3IeIAIOT-
Cs1 Ha MEJIKO- ¥ Tpy003epHHCTHIE;

® HUMeBUOHble UMU GOJIOKHUCMbIe, XAPAKTCPHU3YIOIIUECS HAIUIAEM
JUIMHHBIX, TYCTO MEPEMIETAIONINXCS HUTEW B TOMIIE KOJTOHUH.

Kononun OBIBaloT 0HOPOAHBIE U HEOJHOpOIHbIE. CTpOeHHE OJHOPOA-
HBIX KOJIOHMH OJMHAKOBO BO BCEX YACTAX, Y HEOJHOPOJHBIX KOJOHUH IeH-
TpajbHasl 4YacTh OTIIMYACTCS OT NepH(EePUIECKON MM OTHENBHBIE CEKTOPHI
HUMEIOT CTPOEHHE, HEOIMHAKOBOE C OCTAJIbHOM MACCOM.

9. Koncucmenyusn rononuii. OHa ornpenesnsieTcst Mpyu HPUTOTOBICHUH
IIpenapaToB Il MUKPOCKOIUYECKOro aHanu3a. KoHcHcTeHIMs XapakTepu-
3yeT (u3nueckoe cocTosiHME KoyoHMH. Ee mccnemyroT mocpencTBoM mpH-
KOCHOBEHHS WJIM B3SITUS M3 HEE YAaCTH MaTepHaja OakTepraIbHON MeTIeH.

Ilo xapaxmepy Koncucmenyuu KOJIOHNY OBIBAIOT:

® nacmoobpasuvie, JETKO CHUMAIONIMECS M Pa3MBIBAOIIMECS MO IIO-
BEPXHOCTH ITUTATEIBHON CpeIbl, HAOAOONE CIMBOYHOTO Maca;

® gA3KUe UNU CAUUCMble, TPUITUINAIOIINE U TAHYIINECS 3a NeTel;

® GONIOKHUCMbLE UMY KOJICUCHble, TNIOTHBIE, CHUMAIOIINECS C IIOBEPXHO-
CTU IIUTATEJIbHOM Cpelibl B BUAE YIIPYIOM IIJIEHKH, COOTBETCTBYIOIEH BEIIU-
4yuHe U pOopMe KOJIOHUH;

® XpynKue, CyXue, pacChINaronecs Npu NPUKOCHOBEHUH METIIH.

10. Cmenens nozpyscenus é cpedy. bonbIIMHCTBO KOJIOHUH JKUBET Ha
MOBEpXHOCTH cyOcTpara. OHAKO CYHIECTBYIOT TaKXKe ITyOWHHbIE, B BUIEC
YeyeBUYCK, MOTPYKEHHBIX B TOJILY CPeIbl, U JOHHbIC OakTepuu, oOpasy-
IOIIYE IUIEHKU Ha JHE COCYJIOB C MUTATENbHON Cpenoil.
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11. Jlriomunecyenyus. VI3BECTHO Takke HECKOJBKO BHUIOB a’pOOHBIX
OakTepwii, CIOCOOHBIX K docdopecieHnnu (JTIOMUAHECIICHITNA (OT Jar.
luminis — ceer u -escent- — cyddukc, o3Hauarommit cnaboe newcTBHE).
WX xOIIOHHMU CITIOCOOHBI JI0 CYTOK CBETUTHCS IKEIATOBATHIM WJIHM 3€JICHOBA-
ThIM 1[BETOM. DOTOOAKTEPUH — JKUTENN PA3JIUUHBIX BOJIOEMOB, BCTPEUAOT-
cs Ha dYemrye M Msce phiObl. X Mopdonorus MoXeT ObITh pa3IuIHON —
CpeIy CBETSIIUXCSA BHIOB BCTPEYAIOTCS KOKKH, BHOPHOHBI, MAJIOYKU
(puc. 8.8).

a 6

Puc. 8.8. HIOMI/IHGCIICHTHBIE? BUABI MUKPOOPTaHU3MOB: @ — CBETANINECA 6&KTCpHH
Photobacterium phosphoreum; 6 — 6axrepun Escherichia coli

12. Mopgponozusn kononui. B xunkom cyocrpare Mopdoiorus Oakre-
pHUATBHBIX KOJIOHUU XapaKTepHU3yeTcs 00pa30BaHHEM PaBHOMEPHOW MYTH,
IUICHKH WM 0CaJIKa. B MOMYKUIKHX Cpefax MpH MOCeBE YKOIAMH IO/IBHK-
HbIe OaKTEepPHH BBI3BIBAIOT MIOMYTHEHHUE B TOJIIE CPEIIbI BOKPYT MECTa IMOCe-
Ba, a HETOJBIDKHBIC — TOJIBKO B CaMOM MecTe ykoia. HekoTopeie Oakrepun
B a3pOOHBIX M aHA’POOHBIX YCIOBHUSX BBIACIIOT PA3IMYHbBIC Ta3bl (MHAOM,
CKaToJl, MepKaInTaH, CEpOBOAOPO/I, MACISHAs KUCIOTA, TUITHIOBBIN dhHp
U T.IL).
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IIpumep onucaHus KOJOHUMH

Poct Mukpo0oB Ha NI0THOI NUTATEJBLHOH cpeae. Yamku ¢ noceBamMu
IIPOCMATPHUBAIOT CHAYalla HEBOOPYKEHHBIM TJIa30M WU uepe3 JyIy, 3aTeM
MOMENUIAI0T UX Ha CTOJUK MHUKPOCKOINA BBEPX JTHOM M UCCIEAYIOT KOJIOHUU
B IPOXOAIIEM CBETE ¢ 0OBEKTUBOM MAJOTo yBenudeHus (puc. 8.9).

Puc. 8.9. PocT MUKPOOPraHH3MOB Ha IIOTHOW MUTATENILHOM cpere

Dopma KonoHuil. KpyTias, OBallbHAs, BETBUCTAsI, aMeOOBHIHAS U AP.

Paszmepwt kononuil onpenenstoTcss Ux auaMeTpom. B 3aBucumocTH oT
JIMaMeTpa pa3iInvaloT KOJOHHWHU: TOYEYHbIE, MEJIKHE, CPEAHUE, KPYITHBIE.

Llgem Kononuti. ompenenseTcs MUTMEHTOM, KOTOPBIH MPOAyLHPYET
KyJbTypa MHKPOOOB — KpacHbI UBET (aKTHHOMHIETBI, APOXOKH, OakTe-
pun), cuHUi 1BeT (CHHErHOMHAs MaNoyKa), YKENThIH U 30JI0THCTO-XKENThIH
(cTahMIOKOKKHM, CapIIMHBI), YepHBINA U OyphIil (TPUOBI, a30TOOAKTED U IPY-
e MHUKPOOPTaHU3MbI). BOJBUIMHCTBO MATOTeHHBIX GakTepHil OecIBETHBI
WJIN MOJIOYHO-MYTHOTO LIBETA.

Penvegh xononuii xapakrepusyeTcs MPUIOAHATOCTHIO UX HAJ ITOBEPXHO-
CTBIO Cpe/bl U KOHTYPOM (OPMBI B BEpTHKAIBHOM paspese. Pembed koio-
HHUH OIPEAENIIETCS HEBOOPY)KEHHBIM TJ1a30M WJIM C MOMOUIBIO JIYIBI MPU
paccCMOTPEHNH ee CBepXy M COOKy. Pasnmmuaror KomoHMM: KaruieoOpasHbIe,
Kymosn000pa3Hble, KOHycOOOpa3HbIe, C BAABICHHBIM [ICHTPOM.

IlogepxrHocme Kon0HUt: POBHAS WIN CKJaqyaTasi, MaToBas WIM OJjecTs-
Iasi, Cyxast WM BJIaXKHAs U T. 1.

Xapaxmep Kpas KonioHuil: POBHBIW, U3PE3aHHbIM, JOMACTHBINA, JJOKOHO-
00pa3HbIiil, 0axpoMYaTHId H T. 1.

Ilpo3paunocms KkonoHuil: TPO3pAavyHble WIM HEMpO3padyHble B pa3HOMN
CTEIICHU.
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Koncucmenyua xononuil: macrooOpasHasi, BI3Kasi, CIM3UCTAs], BOJIOKHH-
CTasl, IUNIOTHasA, XpYIIKas, cyxast ¥ T. 1. KOHCHCTEHIIMIO KOJIOHNH Onpeessi-
I0T TIOCPEACTBOM IIPUKOCHOBEHHS WM B3ATHS U3 HEe 4YacTH Marepuaja
0aKTEePUOIOTHIECKOHN e TIEH.

Oco0eHHOCTH MIKPOOHOI0 POCTA HA KUAKUX MUTATEIbHBIX Cpeaax.

Tosepxnocmuwitl pocm: IPUCTEHOYHOE KOJIBIIO, HEXKHAS TUICHKA, rpy0ast
MOPIIMHUCTAs TUIEHKA, IIOBEPXHOCTHBIH POCT OTCYTCTBYET.

Tomymmuenue: cnadboe, yMepeHHOE, CHIIBHOE, CTOMKOE, OTCYTCTBYET.

Ocaook: TUIOTHBIN, 3€PHUCTBIN, BA3KMH, B BHJE KJIOYKA BaThl, B BHJE
XJIONbEB, KPOLIKOBATHIH U T. 1.

Konuuecmso ocaoka: oOuiIbHOE, CKyIHOE, OCaIO0K OTCYTCTBYET.

Lleem cpeovl: He M3MeHEH, U3MeHeH (IPHOOpeTaeT OKpacKy NMUTMEHTa,
00pazyeMoro MUKpOOPraHu3MOM).

l'az006pasosanue: HaIM4UE WK OTCYTCTBHE Iy3BIPHKOB rasa.

PocT MHKpPOOOB HAa MOTYKUIKMX MUTATEIBHBIX Cpeax.

Dopma KonoHull: KpyTiias, OBaJIbHAs, pa3BeTBICHHASI.

Pasmepwl kononuii: TOYCUHBIE, CPEIHHE, KPYITHBIC.

Kpas xononuii: poBHEIE, pa30pBaHHBIE, JIONIACTHEIE, 3y0UaTkIe.

Tlogepxnocmy KonoHuil: MaToBast, OJIeCTsIIast, POBHAs WM CKJIaq4aTas.

Pasocuscenue: GricTpoe, MeIUIeHHOE, 0TCYyTCTBYET (pHrc. 8.10).

Loud |

Puc. 8.10. OcobeHHOCTH MUKPOOHOTO POCTA Ha KUAKHUX M MOJYIKUAKHX
[IUTATEIBHBIX CPeaax
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3ananue 2. [IpuroroBUTH Npenaparbi-Ma3Ki U3 KyJbTHBHPOBAH-
HBIX KOJIOHHH MHUKPOOPraHU3MOB, OKPAaCHTh UX Mo I'pamy, MHKpoOCKoO-
NMHPOBAThH M 3apPHCOBATH B TeTPa/IM.

KonTpoabHbie BONpochI

1. ITepeuncaure KyJIbTypalbHble CBOWNCTBA MUKPOOPTaHU3MOB.

2. Tlo kakuM nNpu3HaKaM XapaKTepU3yIOT KOJIOHHH MHUKPOOOB?

3. Ilo kakuM MpU3HAKAM OMHCHIBAIOT KyJbTYpalbHbIe CBOWCTBA MHKPO-
OpraHM3MOB, BBIPOCIIMX Ha IUIOTHBIX Cpefiax B yainkax [lerpu?

4. V3y4yeHne KyIbTypajbHBIX CBOWCTB BBIPOCIIMX B YalIKaX KOJOHUIT Ha
KAAKAX (MONYKUAKAX) TUTATEBHBIX CPEeIax.

5. Kakas temmeparypa HeoOXoIuMa Il KyJIbTHBUPOBAHUS MHKOOAKTe-
puii?

6. Pasmep, dopma u penbed KOJIOHUI MHKPOOPraHU3MOB BBIPAIICHHBIX
Ha Pa3IMYHbIX MUTATENIBHBIX Cpeax.

7. OnuInnTe JJIOMHHECIEHTHYIO CIOCOOHOCTh MUKPOOPTaHU3MOB.

8. lIBeT, MOBEPXHOCTh U CTPYKTYpa pa3HOOOPa3HbIX KOJOHUH MUKPOOP-
T'aHH3MOB.

9. Uzyuenne MOp(OJOrMYECKUX CBOWCTB Pa3jIMUHBIX MHUKPOOPTaHU3-
MOB.

JlabopaTopHoe 3aHsaTHE 9.
METO/JbI NIOJYYEHUS YUCTBIX KYJIBTYP
MHUKPOOPI'AHU3MOB

Heab 3aHATHA: U3YYUTh METOIbBI BBIICICHHUS YHCTHIX KYJIbTYD; BBIIC-
JUTh YHUCTBIE KYJIbTYphl MHUKPOOPTraHW3MOB M3 OOBEKTOB OKpY’Karouleh
Cpemsbl.

Marepuanbl n 060pyaoBaHHMe: 0aKTEpUOJOTHYECKass METIS M CTEK-
JISTHHBIE IITATENIN, MUKPOOHOIOTHUECKUE MHUIIETKH, BOCKOBBIE KapaHAAIlH;
npoOupky, yamku IleTpu ¢ BBIpOCIIMME KyIbTypaMH, JIyIa, MHKPOCKOII;
MMMEPCHOHHOE Maciio; GHIbTpoBaNbHas Oymara; HaOOp Kpacok Ui OKpac-
ku o 'pamy (puabTpoBambHbIe OYMaKKH ¢ T€HITHAHBHUOJIETOM, PAaCTBOPBI
Jlroronst u ¢ykcuHa pabodero); 96%-HbIil ATUIOBBIA CIHPT; ra30BbIE T'O-
pEeJNIKH, TePMOCTaT.

Xoja 3aHATHA

3aganue 1. O3HAKOMUTBCA € MeTOJAMHU BbIAeJdeHUS YHCTBIX
KYJbTYP MHKPOOPTraHN3MOB.
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Yucmoii Kynbmypoii MUKpPOOOB HA3BIBAIOT MOMYJISAIIMI0 MHKPOOpra-
HHU3MOB, NIPHHAUICKAINX K OAHOMY BuAay. sl BBIAENEHHS YHCTON Kyib-
TYpBI HCIOJIB3YIOT, KaK MPaBWJIO, IUIOTHBIE MUTATEIbHBIE CPE/Ibl, Ha KOTO-
PBIX KaXKJasi KJIETKa BBIPACTAET B BHUIAE UZOAUPOGAHHOU KONOHUU — TIOTOM-
CTBa MUKPOOPTaHU3MOB, 00pa30BaBIIETOCs M3 OJHOMN KICTKH.

Buioenenue uucmoii Kyabmypeol SBISETCS BXHBIM DTANlOM OaKkTepHoO-
JIOTUYECKOro HccieoBanus. Yucras KynbTypa HE0OX0auMa JUIs U3Y4eHHS
OCHOBHBIX MOP()OJIOTHIECKUX, KyJIbTYPAIbHBIX U OMOXHMHYECKUX HPU3HA-
KOB, 110 COBOKYITHOCTH KOTOPBIX OIPEEISIeTCs] BUOBas IPHHAIIEKHOCTh
MHUKpPOOPTaHU3MOB.

YncTele KynbTypbl HYXKHBI ST U3Y4EHHsI CBOMCTB MUKPOOPTaHU3MOB 1
YCTaHOBJICHHS WX BHIOBOW HMPUHAIICKHOCTH. KpoMe TOro, 4ucThe Kyilb-
Typbl MUKPOOPTaHHU3MOB (IpOXKeH, MUKPOCKOIIMYECKUX I'PHOOB, MOJIOY-
HOKHCIIBIX, YKCYCHOKHCIBIX, TIPOTIMOHOBOKHCIBIX U APYTUX OakTepuii) 00-
JIaaf0T MPOMBIIIICHHO IEHHBIMH CBOWCTBAMH W HYKHBI AJISL ITOJTYYEHHS
pa3IMyYHBIX IMPOJYKTOB M BEILIECTB, HAIIEALIMX NPUMEHEHUE B IHIIEBOH
MIPOMBIIIUICHHOCTH U IPYTHX OTPacisiX HapOJHOTO X035 CTBa.

Taroke ducras KyabTypa MHKPOOPTAaHH3MOB HEOOXOMMa ISl TPHIO-
TOBJICHUS! JICYEOHBIX CHIBOPOTOK, MPO(PHIAKTUUECKUX BAaKIWH, JHArHOCTH-
YEeCKUX IIpenapaToB, MOJIYYEHHsS B MPOM3BOJCTBEHHBIX YCJIOBHSX CHHPTA,
BUTaMHUHOB, ()EPMEHTOB, aHTHOMOTHKOB, KOPMOBOTO OelKa M JPYrHX Be-
LIECTB.

K OCHOBHBIM MeTOlIaM BBIZEICHUS YHCTHIX KYJIBTYP MHKPOOPTaHU3MOB
OTHOCST CJICAYIOLIHE:

1. Memoowvr mexanuueckoeo pasoenenus MUKpOOPSAHUIMOB C UCNONb30-
6aHUEM NIOMHBIX NUMAMETbHBIX CPEO:

o memoo Koxa (MeToq rimyOMHHOTO MOCEBA);

® memoo /Ipuzansckozo (GpakUNOHHBIA METON);

® Memoo ucCmouwanuieco wmpuxd.

2. Memoo npedenvuvix pazsedenuti (memood Iacmepa).

3. Memoo npumererus 31eKmMUHbIX NUMAMETbHBIX CPeO.

4. Memoo evloenenua YUCmuIX KYIbmyp ¢ HOMOWbIO XUMUYECKUX Ge-
wecms.

5. Buonozauueckue memoovl bl0eNeHUS YUCMbIX KYAbIMYP NAMO2EHHbIX
MUKPOOP2AHUZMOS.

K MeTosaM MeXxaHM4ecKOro pasjielieHHss MUKPOOPTraHW3MOB C HCIOJb-
30BaHUEM IUIOTHBIX MHUTATEIBHBIX cpell oTHOocATcs Meron Koxa m meron
Hpuranbckoro.
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Memoo Koxa (memoo 2nybunnozo noceea). Viccnenyempliii maTepuai
BHOCSIT OaKTEpUOJIOTUYECKON TeTIIeil B NPOOMPKY C pacIuIaBiIeHHOH IoT-
HOW TMUTaTeNbHOU cpenoil. PaBHOMEpHO pa3MeNIMBaIOT COAEPKUMOE MPO-
Oupku, Bpamias ee Mexay JagoHsAMu. Karuio pasBeieHHOro marepuaia
MIEPEHOCAT BO BTOPYIO MPOOUPKY, U3 BTOPOH — B TpeTbio U T. A. Conepxu-
MoO€ KaXXJI0l TPOOMPKH, HAYMHAs C TIEPBOI, BEUTMBAIOT B CTEPHIIbHBIC Yalll-
ku Iletpu. ITocne 3acTeIBaHUS Cpefbl B HaIIKaX UX MOMEMIAIOT B TEPMOCTAT
JUIS KyJIbTUBUPOBAHHS.

Jnst BeIOENCHUS aHAa’pOOHBIX MHKPOOPraHM3MOB 1o Merony Koxa
HEOOXOANMO OTPaHMYUTH JOCTYI KHCIOpoJa K KyiabType. C 3TOH Henbio
MOBEPXHOCTh TNTyOMHHOTO IOCeBa B Jamke lleTpu 3anmMBaioOT CTEPUIIBHOM
cMechio mapaduaa u BasenuHa (1:1). MOXKHO TakKe OCTaBISATh MOCEBHOU
Marepual, TIIATEJIBHO IIEpEeMEIIaHHbI C arapu3oBaHHOW Cpenoi, HeIo-
CPEACTBEHHO B NpoOupKe. UTOOBI M3BIICUb BHIPOCIINE KOJOHHH aHA’3po0-
HBIX MUKPOOPI'aHU3MOB, IPOOUPKH ClierKa HarpeBaroT, ObICTPO Bpallias HaJ
IIaMeHeM ropenku. Jlajgee CTONOMK € arapoM pas3pes3aloT CTePUIbHBIM
CKaJIbIIEJIEM, KOJIOHUU WU3BJIEKAIOT CTEPWIBHOHN IETIEH WIN CTEPUIIbHOU
KalIIIPHON TPYOKOIl M IEpEeHOCAT B XKHUIKYIO CPENyY.

Memoo /[lpuzanbckozo OCHOBAaH HA MEXaHUYECKOM pa3JCIeHUH MHK-
POOHBIX KJIETOK Ha TOBEPXHOCTH IUIOTHOW MHUTATEIbHOW CpeIbl B YaIIKax
[Merpu. Kaxxgass MUKpoOHast KiIeTka, PUKCUPYSICh B OINPEAEICHHOM MECTe,
HauMHACT Pa3MHOXKAThCS, 00pa3ys KOJIOHUIO.

Jus moceBa o Meroay JpUranbCcKOro MUCHONB3YIOT HECKOJIBKO YalleK
[eTpu, 3anuTHIX WIOTHOW mUTaTedbHOMN cpemoit (MIIA). Ha moBepxHOCTB
Cpesl IepBOH YalIKM HAHOCAT NMACTEPOBCKOHM MUIMETKON KaIUTIO HCCIerye-
MOTO MaTepuajia. 3aTeM C IOMOINBI0 CTEPHIBHOTO IIMATENs 3Ty KaIuTio
pacIpenessIoT 0 BCei MUTaTeNbHOI cpene (nocee 2azonom).

He ¢mam6upys mmarens, OBICTPO MEPEHOCAT €r0 BO BTOPYIO YAIIKy H
pacIpeestoT OCTAaBUIMICSA HAa HEM MaTepHall [0 BCEW MMOBEPXHOCTHU arapa.
3areM 3TUM K€ IIMaTelIeM NMPOU3BOAAT IIOCEB B TPEThIO, YETBEPTYIO U IIf-
Tyto damky. Korja moceB 3akoHYEH, IITATENh OOXHIAIOT HAJ IUIAMEHEM
ropenky. Yamku MapKUpYIOT M CTaBSIT B TEPMOCTAT BBEPX JHOM Ha 18-24 4
(puc. 9.1).

[ToceB Takke MOXKHO IIPOBOJIUTD MAMPUXOM, UCTIONB3Ys OaKTEPHOIIOTH-
yeckyro nerio. Kak mpaBuno, B IepBOi dallke Mocie KyJIbTUBHPOBAHUS
MOCeBa TOSIBIISIETCS. POCT MUKPOOOB B BHJE CIUIONIHOTO HAJETa, B IOCIE-
IYIOIINX YaIlkaxX CoAepKaHHEe MHUKPOOPTaHU3MOB CHMIKAETCA M 00pas3yroT-
Cs1 U30JUPOBAHHBIE KOJIOHHH, U3 KOTOPBIX OTCEBOM MOKHO JIETKO BBIIEIHUTH
YHUCTYIO KYNbTYypY.
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Puc. 9.1. ®paxuronnslii Mmeror paccesa Escherichia coli
Ha IUIOTHYIO IUTATEIBbHYIO CPeLy

B memsx 3KOHOMHHM Cpes M MOCYIbI MOXKHO IOJB30BAaThCS OAHOW dalll-
KOM, pa3fieMB €€ Ha CEKTOPbI, U MOCIEI0BATEIbHO 3aCEBATh UX IITPHXOM
(memoo ucmowaioweco wmpuxa).

Memoo npedenvnvix pazeedenuit (memoo Ilacmepa) 3akiaroyaercs B
TOM, YTO M3 HCCIEAYeMOTO MaTepuaia JENaroT P MOCIEeAOBATEIbHBIX
pa3BefieHUll B XUJIKOM muraTenpHOH cpere. Vccnemyemslit MaTepuan pas-
BOJAT B CTEPUIBHOM H30TOHHYECKOM PAacTBOpE HaTpus Xxjiopuja. | Mi uc-
CJIEyEeMOT0 MaTepHaia CTEPIIbHON MUMETKONH BHOCAT B MPOOHPKY ¢ 9 Mi
¢dusunonoruyeckoro pacrsopa. Ilomyqaror passenenue 10:1. M3 npobupku ¢
pasBenenueM 10:1 mepenocsaT 1 M B mpoOUpKy ¢ 9 M1 pH3HOIOTHIECKOTO
pactBopa. [lomywaror pazBenenne 10:2. AHaJOTHYHO MPHUTOTOBISIOT IMO-
caenytouue pazsenenus: 10:3, 10:4, 10:5 u T. 1.

C KaxIbpIM pa3BeZ€HUEM KOJIMYECTBO MUKPOOHBIX KIIETOK, IONajalo-
KX B cpeny, OyleT yMEHbBIIATHCS U MOXKHO TIOJTyYHTh TaKOE Pa3BeCHHE, B
KOTOpPOM BO BCEW MpOOHpKe CO cpemoil OyaeT HaXOAWTHCS TOIBKO OJHA
MHUKpOOHasi KJIeTKa, U3 KOTOPOH pa3oBBETCS YMCTasi KyJIbTypa MUKpOOpra-
Hm3Ma. Takum obpasom, meron [lactepa He Bcerna oOecrieunBaeT moyde-
HHE YHCTOH KyJbTYpHl, TAK KaK MUKPOOBI B JKHJIKHX Cpelax pacTyT aug-
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(Gy3HO M TIpH 3TOM H30JIMPOBaTH OJHY MHUKPOOHYIO KJIETKYy OT APYToH
TpyznHO. Ilo3TOMy B HacToslIee BpeMsi 3TOT METO/ UCTIONb3yETCs, TTIaBHBIM
o0pazoM, ISl IpeIBapUTEIbHOTO YMEHbIIEHNS! KOHIEHTPAI[MH MUKPOOpra-
HU3MOB B MaTepHalie nepes MOCEBOM €ro B IUIOTHYIO MUTATEIbHYIO Cpeay.

Jid momay4eHuss M30IMPOBAHHBIX KOJOHMH W3 TOCIEIHHUX pa3BeICHUN
KYJIBTYPBI JIeNIafoT MOCEeBBl B Yalku [leTpu OaKkTepHOJIOTHYECKOH MeTIeH.
Yamky MoAMUCHIBAIOT, IEPEBOPAYUBAIOT BBEPX JHOM H NMOMELIAIOT B TEp-
Mocrar npu temieparype 35-37 °C na 18-24 u.

Yamky ¢ nmoceBaMH NpOCMaTpPHUBAIOT, CXOJHBIE MEXIY COOO0H KOJOHUH
ONMUCBIBAIOT, AENA0T NpenapaThl-Ma3Ky, OKPALINBAIOT U MUKPOCKOIHUPYIOT.
ITpu oAHOPOAHOCTH KyJIBTYPHI AETAIOT IIEPECEB.

Memoo npumenenusn neKmueHvix numamenvuvix cped. He Bce Muk-
POOPraHU3MBI PacTyT Ha MPOCTHIX NMUTATENBHBIX cpeaax. s BoieneHus u
HaKOIUICHHS MHUKpPOOOB ONPENENICHHOTO BHAA HCIOJB3YIOT 3JIEKTHBHBIE,
WIN U30MpaTenbHbIE, CPEIBL.

DJIEKTUBHOM CpeNoi Al MOJOYHOKHUCIBIX OakTepuil MOXKET OBITh MO-
noko. [TnecueBbie rpulObI M APOXIKH BEIPALTMBAIOT HA CPEaX C CONEPIKAHH-
€M yTJIeBoJI0B (TIMBHOE CyCII0, cycio-arap) (puc. 9.2).

1.02373 0500 500 g

Microbiology
Rapidcult’ Listeria
Sulture medium for
Snrichment of Listeria
Rlpidclﬂl' Listeria
Mahrmecium for die
Anvsicherung von Listerien

S

g

Puc. 9.2. OcHOBHBIE MUTATEbHBIE CpeAbl C COACPIKAHUEM YITIEBOAOB

Jil KynbTUBHPOBaHMS MHMKOOAKTEPHH MPHMEHSIOT IUIOTHYIO SIHYHO-
MoJiouHyto cpeny IlerpanbsaHu.

Ha xaprogensHoii cpene Pymimana BbIpalimBarOT MaciITHOKUCIBIE Oa-
LUJUTBL.

Cpena Kutra — Tapouium npuMeHsiercs i KyJIbTHBHUPOBAHUS aHAIPO-
60B (puc. 9.3). JlenaroT moceBbl Ha AJIEKTHBHBIE ITUTATEIBHBIE CPEIBI CyC-
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NIEH3UH CMEIIAaHHBIX OaKTepHaJIbHBIX KYIbTYp. KynbTuBHpYIOT B TEpMOCTa-
Te nipu Temneparype 35-37 °C B Teuenue 18-24 u.

Puc. 9.3. [MurarensHas cpena Kurra — Tapormun

Memoo evidenenus uucmuvix Kyasmyp ¢ HOMOWbI0 XUMUUECKUX 6e-
wjecme@ WCHONb3YeTCsl NPU HU3OIUPOBAHUU KYJIBTYp MHKPOOPTaHU3MOB,
YCTOMUUBBIX K ONpeAEICHHBIM XUMUUECKUM BelecTBaM. Hampumep, ¢ mo-
MOIIBIO 3TOTO METO/1a MOXKHO BBIJEIIUTh YUCTYIO KYJIBTYPY TyOCpKyIe3HBIX
MUKOOAKTepuii, yCTOWYMBBIX K MEHCTBUIO KHCIOT, IIEJOYeH W CIHpTA.
B sTtom cnydae wuccienyeMblii MaTepuan Iepel I[OCEBOM  3allUBAIOT
15%-HBIM pPacTBOPOM KHCIIOTHI WM AaHTH(GOPMHUHOM M BEIICPKUBAIOT B
TepmocTare B TeueHne 3—4 4. [locine BO3AEHCTBHS KHUCIOTHI WM ILIEJIOYH
KJIETKH TyOepKyJIEe3HOW MaJOYKH OCTAIOTCS KHUBBIMH, a BCE APYTHE MHUKPO-
opranusMsl norubarot. Ilocne HelTpanuzauuu oOpaOOTaHHBIA MaTepHal
BBICEBAIOT Ha IUIOTHYIO CPEAy H MOJy4aroT M30JIMPOBAaHHBIE KOJOHUHU BO3-
Oynurens TyOepkyiesa.

Buonozuueckue menoost 6vi0e1eHUA YUCMBIX KYTbMYD NAMO2EHHBIX
MUKPOOP2AHU3MOE OCHOBAHBl HAa 3apakKCHHU HCCIEIYEMbIM MaTepHalIoM
71a00PaTOPHBIX )KUBOTHBIX, BOCOPUMMYHBBIX K JaHHOMY BUAY BO30YIHTE-
1. Ecy nmaToreHHsIii MUKPOOPTaHNU3M COZIEPKHUTCS B UCCIIEyEMOM OOBEK-
Te, TO JJabOpaTOpHOE KMBOTHOE 3aboisieBaeT U norubdaet. Ilocie BekpoITHSA
MaBIIETO KMBOTHOTO M3 BHYTPEHHHX OPTaHOB JEJNAIOT MOCEBHI Ha CIIEIH-
aJIbHBIE CPelbl, HAa KOTOPBHIX BBIPACTAIOT YHCTHIE KYJIBTYPBHI BBIIECISEMbIX
MHKpOOOB.
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3ananue 2. BpiieJuTh YUCTYI0 KYJIbTYPY MHUKPOOPTraHU3MOB Me-
ToaoM Jlpuraibckoro (pacceBa) H METOIOM MCTOLIAIOIIETO IITPUXA U3
00beKTOB OKpYy:karomei cpeabl. U3 KyJbTHBHPYEeMBbIX KOJOHUH NPHUTO-
TOBUTH Ma3KH, OKPACHTb, MHKPOCKONMPOBATH, ONpPeAeJUTh BHI0BYIO
NPUHA/IJIEKHOCTb U 3apHCOBATh B TeTPA/IH.

KoHTposabHbIe BONIPOCHI

1. ITonsATHE «IUCTASA KYJIBTypay.

2. [I[puMeHeHne YUCTBIX KYJIBTYpP B JKHBOTHOBOJCTBE, BETCpHUHAPHH,
MeINIIHE, HAPOIHOM XO3SHCTBE.

3. MeTonp! BEIICTICHUS YACTHIX KYIBTYP.

4. Kak BBIICIUTh YHCTYHO KYJIBTYPY NPH OAKTEPHOJIOTHYECKOM HCCIIe-
noBaHuK?

5. DnekTHBHAs cpeia JIs KyJIbTUBUPOBAHHS MOJOYHOKHUCIBIX OakTe-
puii.

6. Kakas Temmeparypa HeoOXoauma it KyJIbTHBUPOBAHUS MUKOOAKTE-
puii?

Jla6opaTopnoe 3anstue 10.
BJIMSITHUE ®AKTOPOB BHEIIHEH CPE/IbI
HA MUKPOOPI'AHU3MBbI

Henp 3aHATHA: U3YIUTH BIUSHUE GU3NIESCKUX, XUMHUUECKUX M OHOIIO-
THYECKUX (PaKTOPOB HA POCT U PA3BUTUE MUKPOOPTAHU3MOB.

Martepuaiabl U 000pyIOBaHHE: MPOOHPKU C KyJIbTYpPaMH MHKPOOOB
(THHIIOCTHAST MHKPOQIIOpa, MOJOYHOKHCIAS MHKPOQIIOpa); MICONCNTOH-
HBIW arap, MICOTCIITOHHBINA arap ¢ IIIOK030H; yamku [letpu, 6akreproio-
rudeckue netau; 0,1 H. pacTBop kucnotsl, 0,1 H. pacTBOp 1menouu, 1%-Helit
pacTBOp XJIOPHOH M3BECTH; CTEPIUIHHBIC IMUHIETHI, TUCTHUTUPOBAHHAS BO-
J1a; IITaTeNH, BOCKOBBIE KapaH/aIllH, Ta30BbIe TOPEIKH, TEPMOCTATEI.

Xoja 3aHATHSA

3aganue 1. U3yuurs BiHMsAHNEe (pAKTOPOB BHENIHEl cpeabl HA JKH3-
HelesITeIbHOCThL MUKPOOPTaHU3MOB.

MuKpOOpraHu3Mbl HaxOJATCS B HENPEPBIBHOM B3aUMOJACHCTBUH C
BHEITHEH CPENOH M IMOJBEpraoTcs pa3sHoOOpa3HbIM €€ BIMAHUSIM. B oxHux
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Cllydassx OHM MOTYT CHOCOOCTBOBaTh JyYIIEMYy DPa3BUTHIO MHKPOOOB, B
JPYTUX — TIO/ABIATh UX JKU3HEAEATEIbHOCTh. ClleyeT MOMHUTH, YTO H3-
MEHYHMBOCTh M OBICTpasi CMEHa IOKOJEHUH MUKPOOOB ITO3BOJSIET UM IIpH-
CHOCOOJIATECS K CaMbIM Pa3sHOOOpasHbIM YCJIOBHMSM JKH3HH, OBICTpPO 3a-
KpEIUIATh NPHOOpPETEHHBIE NMPHU3HAKKM U NEpelaBaTh UX II0 HACIEICTBY.
Ho MHKpOOBI HE TOJNBKO CaMM MOTYT HU3MEHSTHCS 0] BO3JEHCTBHEM
BHEITHEH cpelibl, HO MOT'YT U3MEHSTh U CpPelly B COOTBETCTBHH CO CBOMMH
ocoberHocTsiMu. [lormoniass B mporecce MUTaHWUSA W AbIXaHMS Pa3NIUdHbIC
BEIIIECTBA, MUKPOOPTaHM3MbI BBIJIEISIOT B OKPYKAIOIIYIO Cpely HPOIYKTHI
oOMeHa, KOTOpbIe M3MEHSIOT €€ XMMHUYECKHH COCTaB, €¢ Peakiuio U COOT-
HOIIECHHE B HEHl Pa3IIMYHbBIX BEIIECTB.

3Has (akTophl, CIIOCOOCTBYIONINE Pa3BUTHIO MHUKPOOOB M IIOHABIISAIO-
e X, MOKHO PETYJIHMPOBATh NESITEILHOCTh MHKPOOOB (CTUMYJIHPOBATH
pa3BUTHE MOJIE3HBIX U BeCTH OOPBOY ¢ BPEIHBIMU).

Bce (akTops! BHEIIHEH cpeabl, OKAa3bIBAIOIINE BIUSHIE HA MHKPOOPra-
HU3MBI, AEJIAT Ha TP IPYIIIbL:

1) ¢usuueckue (TemMmepaTypa, BIIAXKHOCTb, OCMOTHYECKOEC JaBJICHUE,
pasnuuHble (POPMBI JIydHCTOH 3HEPIHH, yIbTPa3BYK, MEXaHHYECKOE BO3-
JIeWCTBHE, TOKH BBICOKOH 4acTOTHI);

2) xumuueckue (XAMUYECKUI COCTAB MUTATEILHONW CPEMbI, PCAKIIHs MH-
TaTEIBHON CpPEbl, OKHCIUTEILHO-BOCCTAHOBUTENbHBIM MTOTECHIMA, BIIUS-
HHUEC aHTHUCCIITUYCCKUX BeIJle(JTB);

3) 6uonoeuueckue (B3aMMOOTHOLICHHS MHKPOOPTaHU3MOB C JPYTCHMH
OpraHu3MaMH).

Temnepartypa. TemnepaTypa BHEIIHEH CpeIbl SBIACTCS MOIIHBIM (ak-
TOPOM BO3JIECHCTBUS HA MUKPOOPraHU3Mbl, KOTOPBII OIPEENIeT HE TOIbKO
WHTEHCHBHOCTh MX Pa3BUTHS, HO U BOOOIIE BO3MOXKHOCTH pa3BuTHsA. [Ipu-
HATO Pa3NM4aTh TPU OCHOBHBIE TEMIIEPATYPHBIC TOUKH, MMEIOIINE 3Hade-
HHE JUIsl Pa3BUTH MUKPOOOB: TEMIIEPATYPHBIH ONTUMYM, MUHUMYM M Mak-
CHUMYM.

ITo oTHOmIEHHIO K TeMmIepaTypHOMY (akTOpy MHUKPOOPTaHU3MBI ACIAT
Ha TPU IpyNnbl — Ncuxpoduibl (Xo101000UBbIE), Me30(HIIbI (pa3BUBaIO-
yecs MpY CpeHUX TeMIeparypax) u TepModuisl (Teriontobussie) Takoe
JIeTICHNE TIPOM3BOAAT HA OCHOBE ONTHMAIbHOM TeMIEpaTyphl Pa3BHUTHAL.
IIpumepHBIe IrpaHULBl TEMIIEPATYP IS Pa3IUYHBIX TPYII IPEICTABICHb] B
tabn. 10.1.
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Ta6uuna 10.1. TemnepaTypsl At pa3IMYHBIX IPYII MHKPOOPranu3mos, °C

MHuKpOOpraHu3Mbl MuHHMMaIbHas OnTtuManpHas MaxkcumanpHast
Tlcuxpoduist -8...-10 +10...+15 +15...+20
Mesodubt +5...+10 +30...+37 +40...+45
Tepmoduisl +15...+20 +40...+55 +60...+70

Brimeyka3anHble TeMIlepaTypHbIE T'PaHUIBI NPUBEICHBI ISl Pa3sMHO-
KEHUsI MUKPOOPraHm3MoB. sl IPyruX HpPOLECCOB >KU3HEACATEILHOCTU
(copoobpazoBanue, 00pa3oBaHHE TOKCHHOB, TUTMCHTOB U Jp.) 3HAYCHUS
TEMIIEpaTyp AJSI TEX K€ IPYII MUKPOOPTaHU3MOB MOTYT OBbITh HHBIMH.

Tcuxpogunamu Ha3pIBAIOT MUKPOOPTAHU3MBI, 00JIACTh TEMIIEpaTyp po-
cTa KOTOPBIX JEeXKHUT B npeaenax oT 0 (i Huxe) 10 20 °C, XOTS oNTUMYM
cocrasisier 15 °C. INcuxpoduibHble MUKPOOPTaHU3MEI SIBIISIIOTCST OOMTaTE-
JISIMU XOJIOJIHBIX HCTOYHHKOB, TJTyOOKHX 03€p M OKEaHOB, XOPOILIO pa3BU-
BAIOTCS HA MPOIYKTaX MPU XOJOAWIbHOM XxpaHenuu (puc. 10.1). HauGomnee
CHJIbHOM YCTOMYMBOCTBIO K HU3KHM TEMIIEpaTypaM 0OJaJaioT IUICCHEBBIC
rpuOsbl 1 rHUIIOCTHBIE OakTepun (—3...—9 °C).

Puc. 10.1. IlcuxpohuabHbIe MUKPOOPTaHU3MEL: @ — CBEUEHHUE IICHXPO(PUIBHBIX OaKTepHit
poua Photobacterium; 6 — cansmonea (Salmonella spp.)

Me3soguner XUBYT IPH CPEIHUX TeMIepaTypax. JTO camasl pacIpo-
CTpaHEHHas TIpynna MHKPOOPTaHM3MOB (OaKkTepuu, IUIECHEBBIE TIPHOBI,
IPOXOKH). Me3o(huIaMu SBIISIOTCS BCE IIATOTCHHBIE U YCIIOBHO-TIATOTCHHBIE
MHKPOOPraHH3MBI M OOJBIIMHCTBO canpoduTHbIX (puc. 10.2).
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Puc. 10.2. Kumeunas nanouka (Escherichia coli)

Tepmoghunsl pa3BUBAIOTCSI NIPU BhICOKKX Temieparypax (puc. 10.3). Onu
B OOJIBIIIOM KOJIMYECTBE BCTPEYAIOTCS B IOYBE, CTOYHBIX BOJIAX W HaBO3E, B
reiizepax, neckax MmycTbiHb. OHM y4acTBYIOT B psijie OMOJOTMYECKHX Hpo-
LIECCOB: NPU CaMOCOTPEBAHUM BJIAKHOTO CEHA M XJIONKA, CUJIOCOBAHUM
KOPMOB, BBI3BIBAIOT ITOPYY NACTEPU30BAHHBIX U CTEPHIN30BAHHBIX POIYK-
TOB. 3HaHHE OTHOLICHHS Pa3HBIX BUIOB MHUKPOOOB K BO3IECHCTBHIO TeMIIEpa-
TYp MO3BOJIAECT KYJIBTUBHPOBATh UX B JTAOOPATOPHAX HAa MCKYCCTBEHHBIX IH-
TaTeJbHBIX cpefax. [Ipu TOM YYUTHIBAIOT 3HAYCHHUS ONTUMAIIBHBIX JUIS KaX-
JIOTO BHIa MAKPOOHBIX KJIETOK TEMITEPAaTYPHBIX PEKIMOB (B TEPMOCTATAX).

a [

Puc. 10.3. TepmoduibHBIC MEKPOOPraHU3MBL: @ — Gonrapekas manodka (Lactobacillus
bulgaricus); 6 — repmodunbHeIil crpentokokk (Streptococcus thermophilus)
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BuiiaskHOCTB. MUKPOOpPraHM3MbI MOTYT Pa3BUBATHECS TOJIBKO B cyOCTpa-
TaX, IMEIOIMX CBOOOIHYIO BOJly U B KOJMYECTBE HE MEHEE ONPEJIEICHHOTO
ypoBHs. C NOHMWKEHUEM BIIAXKHOCTU CyOCTpaTa MHTEHCUBHOCTh Pa3MHOXe-
HUSI MUKPOOOB 3aMeIIsieTcs], a NPH YAICHUU BOJBI U3 CyOCTpPaTOB HIKE
HEoOXO0AMMOro ypoBHsSI BooOuie npekparaercsi. [lotpedHOCTh BO Biare y
Pa3IMYHBIX MUKPOOPTaHW3MOB KOJIEOJeTCsl B MIMPOKUX Ipeaeiax. [lo Be-
JMYMHE MUHUMAJIBHOW MOTPEOHOCTH BO BiIare Ui pocTa pasjinyaroT clie-
IIYFOIIUE TPYMITBL: THAPOGHUTHI (BIATOIIOONBEIC), ME30(MHUTHI (CpeIHEBIAro0-
mobuBkie), kKcepodutsl (cyxomoOuBsie). 'mapoduramu ABISIOTCS OOIB-
IIMHCTBO OaKTepwWil, a MHUIEIHaIbHBIC TPHOBI M IPOXIKH — ME30(UTHI, HO
HUMEIOTCSI CPEAN HUX U THIPOQHUTHI.

BonbmmuCcTBO OakTepuii crocoOHO pa3BUBaThCA B CyOCTpaTax mpHu
paBHOBeCHOﬁ OTHOCHUTEJILHON BJIaXXHOCTHU BO3JyXa B Ipeaciiax HE HUXKE
95-90 %. s npoxokeit MUHUMYM B cyOctpate coorBercTByeT 90-85 %
OTHOCUTEILHON BJIAXKHOCTH BO3ayXa, IJiA 6OJ'II:HII/IHCTBa MU CIIHATIbHBIX
rpu6oB — 80 %, a 115t HEKOTOPBIX KCEPOMUTHBIX BUAOB IIPEEIIOM SIBISICTCS
OTHOCHTEJIbHAS BJIAXKHOCTD BO3ayxa 75—65 %.

Jlyuncras sneprus. Paznuunsie popMbl JIy4HCTON SHEPTUHN OKAa3bIBAIOT
Ha MHKpPOOPTraHM3MbI pa3HooOpa3zHoe (usnyeckoe, XUMHUYECKOe U OHOJIO-
THYecKoe JelicTBre. bruonornueckoe aeicTBUE M3ITyUYeHUs 3aBHCUT OT JUIH-
HBI BOJIHBI, YeM OHA KOpOYe, TeM B Hel OoJblIe 3aKII0YEHO SHEPTUH, TEM
CUIIbHEE BO3EHCTBHE Ha OpraHu3M. B ocHOBe neicTBHS NexaT pU3MIecKrne
U XUMHYECKHE N3MEHEHHS, IPOUCXOIINE B KIETKaX MUKPOOPTaHU3MOB 1
B OKpY’KaloIei cpeze.

CoHEUYHBIH cBET 00JajaeT HAMOOJBIINM TTOTEHITHAIIOM BPEIHOTO BO3-
JeficTBUS Ha MHKpOOpraHW3MBI. CIIOCOOHOCTBIO HMCHOJB30BATH IHEPTHIO
COJIHEYHOTO CBeTa 00JIaJaloT JIMIIb MUIMEHTOo00pasytomue Gopmbl OakTe-
puil. MEKpOOpraHU3MBI, HE UMEIOIINE MMUTMEHTa, MOTHOAIOT MO ACHCTBH-
€M IIPSIMBIX COJTHEUHBIX Jy4el. PacCesHHBIN COIIHEUHBIN CBET MOJABIAET UX
pasButue mocreneHHo. OJHAKO Pa3BUTHE MHOTHMX MHIECIHAIBHBIX ITPHOOB
IIPY TIOCTOSTHHOM OTCYTCTBHH CBETa IIPOTEKAeT HEHOPMaJIbHO, XOPOILO pa3-
BUBAETCsI TOJILKO MHUIENHH, a criopooOpazoBanue Topmosurcs. [lox Bims-
HHEM COJIHEYHBIX JIy4ed NPOMCXOJAT BHYTPHUKIETOYHBIE XUMHYECKHE pe-
aKIUK ¢ 00pa30BaHUEM THAPOKCHIIBHBIX PAJNKAIIOB U JPYIHX BBICOKOPEaK-
TUBHBIX BEILIECTB, ACHCTBYIOUIUX I'YOUTEIILHO HA MUKPOOHYIO KIIETKY.

MuKpoopraHu3Mbl 00Jice yCTOWYNBBI K M3IY9EHHUSIM, YEM BBICIIHE XKH-
BOTHBIC U PACTHTEIBHBIC OPraHu3Mbl. JpoxoKku U IiieceHn 0ojee yCTondIn-
BEI, YeM Oaktepun. CHopsl OaIyuT U KIOCTPUINI BHIHOCIMBEE MX BETeTa-
TUBHBIX (hopM. UyBCTBUTENBHBI K OOMyUCHHIO KHIIEYHAs MaJ09Ka, IPOTEH,
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MHOTHE OakTepHH pojJa TCEBAOMOHAC (pacmpocCTpaHEHHBIC BO30YIUTEIH
TIOPYH CHIPBSI M MACHBIX U PHIOHBIX MPOIYKTOB). MUKPOKOKKH OTJIMYAIOTCS
MOBBIIEHHON yCTOHYMBOCTBIO. Y CTAHOBJIEHO, YTO MHKPOOPTAHHU3MBI CIIO-
COOHBI BOCCTAHABIIMBATH JIY4EBbIE TIOBPEXKICHUS, YTO OINPEACISIETCS BHIIO-
BBIMH OCOOCHHOCTSIMM MUKPOOPTaHU3MOB M MX (DU3HUOIOTUYECKHM COCTOS-
HHEM.

PapmnoBosnbl. KopoTkre 35eKTpoMarHuTHBIE BOJMHBI JUIMHON oT 10 10
50 M, yapTpakopoTKue JurHo# oT 10 M 10 MIIDIIMETpOB 00IagaroT cTepu-
nusyromuM ddpdexToM. IIpu NpoxXokIeHHH KOPOTKHX U YIBTPAKOPOTKHX
PaJHOBOJIH Yepe3 Cpelly BO3HUKAIOT NEPEeMEHHBIC TOKH BBICOKOH YacTOTHI
(BY) u cBepxBrIcOKOi yacToTel (CBY).

CBEepXBBICOKOYACTOTHYIO JJICKTPOMAarHUTHYI0 0OpabOTKy MHILEBBIX
MPOAYKTOB BCE LIMPE MPUMEHSIOT B OOIECTBCHHOM MUTAHUU (7SI BapKH,
CYIIKH, BBINIEYKH, TIPH Pa30TrpeBaHUU U Jp.).

JlaBieHne n MexaHn4ecKoe coTpsiceHHe. MUKPOOPraHU3MbI HE UCIIbI-
THIBAIOT 3HAYUTEIbHBIX M3MEHEHMI 1104 BJIMAHHUEM JJaXE€ OYCHb OOJIBIINX
JABJICHUH, HO €CThb IPYyNIbl MUKPOOPIaHU3MOB, KOTOPBIE DPAa3BUBAIOTCA
TONBKO TPH H3OBITOUHBIX JaBJeHUSAX. KX Ha3wpBaloT 0apoduIbHBIMU
(B TIyOMHAX Moped M okeaHOB). K MeXaHMYECKUM COTPSICCHUSM OHH WyB-
CTBUTEINBHBI, €CJIM OHH CHIIBHBIC M JUTUTENbHEIE. Tak, camoouuiieHue Ooyp-
HBIX PeK MPOHMCXOJMT B pe3yJbTaTe rubes MUKPOOPIaHM3MOB O/ BO3/ICH-
CTBUEM CHIIBHBIX TOJYKOB BOJBI.

YasTpa3Byk. YIBTpa3ByKOM Ha3bIBAIOT MEXaHHMYECKHE KOJeOaHUs C
yactotamu Oosee 20000 kosnedbanuii B cexynny (20 xI'1). Konebanus takoi
YaCTOTHl HAXOMSATCS 3a MpeAeaMH CIBIIIMMOCTH YeNOBeKa. YIIbTPa3ByKO-
BbIC€ BOJIHBI MOT'YT paCOpOCTpPaHATBECA B TBEPABIX, XUAKHUX U I'a30BBIX CPE-
nax. ObnagaroT OONBIION MEXaHUYECKON YHEPTHEH M BBI3BIBAIOT P PH3H-
YECKUX, XUMUYECKIX W OMOJIOTUYECKUX sIBICHUN. MexaHnu3M OakTepHuIIH/I-
HOTro HeﬁCTBHH YJIbTpa3zByKa 00BACHSAETCS JABYMSA TCOPUAMU: KaBUTAITUOHHO-
MEXaHWYEeCKOW M KaBUTAI[MOHHO-3JICKTpOXUMHUUYeckoi. CorilacHO mepBod
TEOPUH CYUTAIOT, YTO YJbTPA3BYKOBBIC BOJIHBI, PACHPOCTPAHSISACH B YIPY-
roil cpene, BBI3BIBAIOT B HEH IIONEPEMEHHBIE CXKATHUS M paspsHKEHHS.
B kiteTke co3/1atoTcst OrpOMHBIE AaBJICHHS, TOCTUTAIONIHE AECSITKOB M COTEH
MeraracKkajiei, 9YTo BBI3bIBACT MEXaHMYECKOE pa3pyIIeHHE LUTOIIa3MaTH-
YECKUX CTPYKTYp M TMOENb KIETKH (KaBUTAIHs).

K xumuueckum ¢paxmopam, BIUSIONIMM HA )KU3HEACATEIHLHOCTh MHUK-
pOoOOB, OTHOCAT: XMMHYECKUH COCTaB MHUTATEILHOW CPEMbl, PEaKLHIO cpe-
IIbl, OKHCIIMTEIHHO-BOCCTAHOBUTENILHBIH IIOTCHIMAN Cpelbl MU JeHCTBHE
SITOBUTBIX (AaHTUCENTHYECKHX ) BEIIECTB.
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Muxpoopeanuzmvl nPUCNOCOOUNUCL K ONPEOeNeHHOU cpede 0Oumanusl.
BonpIMHCTBO MUKPOOOB NMPEANOYUTAET CPENy, B KOTOPOH KOHIEHTpalus
BOJIOPOJIHBIX HOHOB OJike K HerTpasibHo# (pH 6,5-7,5).

K campIM ycTOWYMBBIM K KHCIIOH Cpeieé OTHOCSITCS IUIECHEBBIE IPHOBI,
MHOTHE M3 HUX XapaKTepH3YIOTCs allJ0TOJIEPAHTHOCTBIO U CIIOCOOHOCTBIO
pocra B mupokux npenenax pH (ot 2 go 11).

OnrtumanbHas pH ans HelTpaabHOQUIBHBIX MHKPOOPIaHM3MOB Haxo-
mutea B mpenenax 7,0. TUMHYHBIME TIPENCTaBUTEISIMH HEUTPO(IIIOB SIB-
nstoTest Oaktepun rpymmbl kumedHsx maigodek (BIKII), crpenToxokkw,
OanuIUIBEl, CaJbMOHEIUTBl U OOJBIIMHCTBO APYTHX MAaTOT€HHBIX MHKPOOpra-
HHU3MOB.

PacTBOpHI memoueit 1 KUCIOT OKa3bIBAIOT OAKTEPUITUIHOE ACHCTBHE Ha
MHUKpPOOPTIaHM3MBbI, BBI3BIBAIOT JEHATYpALUIO OCJIKOB, Pa3pyLIalOT yrieBO-
Jibl. PacTBOPBI XJIOPHO# M3BECTH OKUCIISIIOT KOMIIOHEHTBI MUKPOOHOH KIIeT-
KU, B pe3ysipTare Hactymaer ee rubenb. @opmanun — 40%-Hblil BOAHBIN
pacTBop (hopMaybJeruia — BBI3BIBACT JICHATYPAIUIO OCJIKOB, T'YOUTEILHO
JIeWCTBYeT Ha Bce (POPMBI MUKPOOPIaHU3MOB.

Jlnst koHCepBUpOBaHUs 10Ty PaOPUKATOB U3 IUIOJOBO-SITOJTHOTO CHIPbS,
PBHIOHBIX KOHCEPBOB, KETOBOH MKPbI HCIIOIB3YIOT OCH30MHHYIO KHUCIIOTY H €€
HaTPHUEBYIO COJb. B kauecTBe KOHCEpBaHTa AJISI MHOTHX IHIIEBBIX MPOIYK-
TOB BCE YaIlle IPHUMEHSIOT COPOMHOBYIO KHUCIIOTY U €€ COJIH.

Jmnst 6oprOBI ¢ kKapTodenbHOi Ooe3Hpl0 Xxineba, IS IPEIOTBPAICHIUS
€ro IUICCHEBEHUS! PEKOMEHAYETCsl BBEACHHE B TECTO COJIEH NPONMMOHOBOM
KHCJIOTBI. DTOT KOHCEPBAHT MOXKHO NPUMEHSTh U JUII HEKOTOPBIX PHIOHBIX
MPOJYKTOB.

[Mox éuonozuueckumu paxmopamu NOHNMAIOT BIUSHUE Ha >KU3HEES-
TEJILHOCTh MHUKPOOPTaHM3MOB APYTUX BUIOB M TPYII MHKPOOOB, a Takxke
KHUBOTHBIX M PACTEHHH, COCTABIISIONINX B IPUPOJHBIX YCIOBHUIX CHeUdpU-
4yeckuil OnoneHo3. B cBs3u ¢ 3TUM MeXIy MUKPOOPraHU3MaMH U JPYrUMHU
JKMUBBIMH OpPTraHM3MaMH CYIIECTBYIOT Pa3HOOOpa3HbIE B3aWMOOTHOIICHHMS:
CUMOMO03, KOMMEHCAIIM3M, MeTabho03, caTeIuIn3M, CHHEPTU3M, aHTAarOHH3M,
napasuTu3M H JIp.

MyTyaau3m (B3aUMOBBITOJHBIA CUMOMO03) MPEACTABIACT COOOU COXKU-
TEJILCTBO, OJIArONpHUATHOE JUI 000MX CUMOMOHTOB, COBMECTHO OHH pa3BH-
BAIOTCS JJaXKe JIydIle, YeM KaxIbplii B OTAeIbHOCTH. [IpuMepoM Moxer city-
HUTh COBMECTHOE Pa3BUTHE MOJIOYHOKHUCIBIX OaKTepuil U Iposxokei (B Ke-
¢upHbIx rpudkax) (puc. 10.4). CumMOHOTHYECKHE B3aMMOOTHOIICHHS 3THX
MHUKPOOPTaHH3MOB HCIIOJIB3YIOT B MPOIECCE U3TOTOBICHUSI HEKOTOPBIX MO-
JIOYHOKHUCIIBIX MPOIYKTOB (Kedupa, KymbIca).
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Puc. 10.4. KedupHbiii rpubok (a), MUKpoIipernaparhl paciuiaBa KeupHoro rpudka (6),
KepUpHOI 3aKBacKH (8)

CHHeprusM — CoapyKeCTBEHHOE JICHCTBHE OBYX WM HECKOIBKHX BH-
JIOB, KOT/Ia [P COBMECTHOM Pa3BUTHU YCHIIMBAIOTCS OTIEJbHbIE (PU3HOIIO-
rudeckue QyHkuuu. Hanpumep, MoBbINIaeTcs CHHTE3 ONPEENICHHBIX Be-
mecTe (00pa3oBaHHE apOMATHYECKHX BEILIECTB JAKTOKOKKAMH) IPH COB-
MECTHOM BBIPAIIMBAHUH C MOJIOYHOKHCIIBIMU CTPENTOKOKKAMHU.

KoMMmeHncanm3M — THI B3aMMOOTHOIICHHH MEXIY JBYMSI OpraHu3Ma-
MU, IIPpA KOTOPOM OJIMH XXHMBET 3a CUET APYroro, HE MPHHOCA 3aMETHOU
MOJB3bl M HE MPUYMHSA Bpena. Takue B3aMMOOTHOIIEHWS HaOIIOJAroTCs
MEXAY MOJIOYHOKHUCIBIMH OAKTEPUSIMHU, a TAK)KE KUIICYHBIMH MAJIOYKaMH U
OpPraHU3MOM YEJOBEKA MIIN JKUBOTHOTO.

MeTta6mno3 — Takoif BUJI B3aHMOOTHOIICHHUH, KOTIa MIPOAYKTHI KU3HEIe-
SATENLHOCTH OJHOTO MHUKPOOPTaHW3Ma SBISIOTCS HPOJYKTAaMH IHTaHHS
npyrux. Tak, OpOX¥oKH, cOpakuBas caxap B STHIOBBIH CIHPT, CO3JAIOT
YCIIOBUSI TSI pa3BUTUS YKCYCHOKHCIIBIX OakTepHid, a oOpa3yemas mocien-
HUMH YKCYCHasl KUCIIOTa UCTIONb3YETCs TIECEHBIO.

IMapa3uTn3m — BHJ B3aUMOOTHOILEHUH, TIPH KOTOPOM OJIMH M3 MHKPO-
OpraHnU3MOB (TIApa3uT) JKUBET 3a CUET JAPYroro (XO3sfWHA), MPUINHSIL eMy
Bpen. [lapasuramu SBISIOTCS BCE MaTOTCHHBIE MUKPOOPTaHU3MBI 110 OTHO-
LIEHHIO K YEJIOBEKY, )KHBOTHOMY M PAaCTEHHSIM. AOCOJIIOTHBIMU ITapa3uTaMu
seisiioTest pukkercun (puc. 10.5) u Bupycsr (puc. 10.6), passuBaromuecs
BHYTPH KJIETOK MaKpO- 1 MUKPOOPTaHU3MOB.
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Puc. 10.5. Pukkercuu, OfHH U3 CaMbIX MaJIeHbKUX 10 pa3Mepy Gakrepun (Rickettsia):
a — u3MeHeHus: POPMbI PUKKETCHI B 3aBHCHMOCTH OT YCIIOBHH OKPYXKAIOLIEH Cpeibl;
6 — MHOecTBO BUIOB Rickettsia

Puc. 10.6. [TaToreHHbIe MUKPOOPTaHU3MEL: a — BUpYC Dbona;
6 — BUpyc nMMyHoeduuTa yenoseka (BUY)
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AHTaroHu3M (aHTUOMO03) — TUI B3aMMOOTHOIICHUH MEXITy MUKpPOOpPTa-
HU3MaMH, IIPH KOTOPOM OJTHU MHUKPOOPTaHU3MBI MOJABIISIOT Pa3BUTHE JPY-
rux. [[pu4rH aHTaroHW3Ma MOKET OBITh HECKOJBKO: HCTOIICHHUE MMUTATEIb-
HOTO CyOCTpaTa BCIEACTBHE 00jee OBICTPOro Pa3BUTUS OJHOTO M3 MHKPO-
OpraHuM3MoOB; W3MeHeHHe pH cpenpl; BbIIACICHHE B CpeAy MHKpoOamu-
aHTArOHUCTAMU AaHTUOMOTHKOB,

3aganue 2. OnpenequTh OTHOLIEHNE MUKPOOPTraHU3MOB K TeMIle-
paType U HATHYMIO KHCJIOPOAA. YCTAHOBUTH BJIUSIHME XHUMHYECKUX H
Omosiornyeckux (paKTOPOB HA POCT W Pa3sBUTHE MUKPOOPraHHU3MOB.
IHosy4eHHBIe pe3yIbTAThI 3aPHCOBATH B TETPaAM.

J1g onpeneseHnss MUKPOOPraHU3MOB MO OTHOIICHHIO K TeMIlepa-
Type 3aceBaloT psaj vamek IleTpu ¢ muraTenbHON cpenod uccieayemoit
KyJIbTYpOoi MHKpoOOB. Hallky NOMEIAIOT B TEPMOCTAT Uil KyJIbTHBHPO-
BaHUWs IpH pPa3IMUHBIX Temueparypax: 10-15, 15-20, 20-37, 37-45,
45-55 °C. BemyT HaOMIOAEHNS 32 MHTEHCUBHOCTBIO POCTA, PA3BUTHEM MUK-
poOOB TpPH Pa3NIMUHBIX TEMIIEPATypax M OMNPENENSAIOT NPHHAIIECKHOCTh
MHKpPOOPTaHU3MOB 110 OTHOIIEHHIO K TEMIIEpaType.

Jasi ompeneneHusi OTHOLIEHUsI 0AKTEPHiIl K HAJMYUIO KHUCJIOpPOaA
JIeNal0T IIOCEBHI B arapu30BaHHYIO cpeny ¢ Mroko30i. IloceBHON MaTepuan
MOMEIAl0T B Jamky [leTpy, 3ammBaroT pacIUIaBICHHBIM U OXJIAXKICHHBIM
1o temmeparypsl 40-45 °C arapom. PaBHOMEPHO pacmpeaeisioT W JaroT
3aCTBITh. 3aTeM 4Yamku IleTpu mepeBopaduBaroT, MOMELIAIOT B TEPMOCTAT
npu temneparype 37 °C Ha 72 4 U NPOCMATPUBAIOT, AHAJU3HUPYS XapakTep
pocra.

Adpo0OBI pacTyT Ha BepXHEM cjoe cpebl, (akyabTaTHBHBIE aHadIPOOBI
pa3BHBaIOTCA 110 BCEH cpeJie, a CTPOrHe aHadpoOkl — B TIIyOMHE CpeIbl.

OnpenesieHue BJIMSIHUSL PACTBOPOB IIEJI04YH, KHCIOTHI M XJIOPHOI
U3BeCTH HAa MHUKpPOOpraHusmbl. B crepunbhble wamku Iletpu 3anmuBaroT
no 12 mu pacnnasiaenHoro MITA, 3aTeM NOBEPXHOCTh CPEbl PABHOMEPHO
3aCeBalOT HCCIEAYeMOH KyIbTypoil MHKpOOOB. Yamkwm TOMEImalT Ha
15-20 muH B TepMocTaT I MOACYIIMBaHMA. [locie MapKUPOBKH THA Ya-
IIeK Ha MOBEPXHOCTh KYJBTYp IOCIEAOBATEIbHO BHOCST IMIIETKOW IO
1-2 xamnm pacTBOpa IIEI0YM, KHCIOTHI, XJIOpHOH u3BecTu. [lanee damku
JUISL MHKYOAIMu MHUKPOQIIOpPH! MTOMEIAIOT B TEPMOCTAT MPU TeMIlepaType
35 °C na 24-48 u. [Tocie KyIbTUBUPOBAHUS OIPEICISIOT BIUSHIE XUMHUYE-
CKHX BEIIECTB HAa POCT U Pa3BUTHE MUKPOOPTaHU3MOB.

J1a ompenejieHHMsi AaHTATOHHM3MAa Me:KAY THHUJIOCTHOH M MOJIOYHO-
KHCI0ii MUKpodIopoii HEoOXOAMMO Ha MSCONENTOHHBIM arap B YallKy
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ITeTpu meTnieli cnenarh ABa MOCEBA: OJUH — U3 TPOOUPKH C KYIbTYPOH am-
MOHU(]HKATOPOB, NPYroil — ¢ KyJIbTYpOil MOJOYHOKHCIIBIX MHUKPOOPTaHH3-
MOB. 3aTeM YallKy ¢ II0CeBaMH IOMELIAI0T B TEPMOCTAT IPU TeMIlepaType
35-37 °C na 72 u. [Ipu HaGIIOJEHHUH 338 XapaKTEPOM POCTa KYJIBTYP OTME-
YalOT aHTaroHU3M MEX]y THWJIOCTHBIMH M MOJIOYHOKHCIIBIMH MHKpPOOpIa-
HU3MaMH.

KoHTpoabHBIE BONPOCHI

1. HazoBute ¢pusndeckne GakTopbl BHEIITHEH CpeIbl.

2. Kak onpenensitoT neiictBue GpU3n4ecKuX U XUMHUYECKHX (PaKTOPOB Ha
MHUKPOOPTaHU3MBI?

3. 3aBHCHMOCTb BEDKMBAEMOCTH KJIETOK OT COCTaBa CPEJIbl.

4. B3aIMOOTHOILIIEHHE MUKPOOOB C IPYTMMH XHBBIMU OpPraHU3MaMH.

5. Kak onpenenuts OTHOLIEHHE MHKPOOPTaHW3MOB K HAIMUYHUIO KHCIIO-
poxna?

6. OTHOIIEHNE MIUKPOOPTaHIM3MOB K TEMIIEpaType.

7. Kak onpenenuTs aHTarOHU3M MEXAY THIJIOCTHOH M MOJIOYHOKHCIION
MHUKPOGIOpOii?

JlabopaTtopHoe 3ansTue 11.
KJIACCUDPUKAIINA AHTUBUOTUKOB
MO MPOUCXOXKIEHUIO. OITPEJAEJEHUE
YYBCTBUTEJIBHOCTU MUKPOOPI'AHU3MOB
K AHTUBUOTUKAM U ®PUTOHIIUAAM

Heab 3aHATUS: M3Yy4UTh KIACCU(PHUKALUIO AHTUOMOTHKOB IO IPOHC-
XOXKACHUIO; OMPE/ICIUTh 4yBCTBUTEILHOCTh MUKPOOPTaHU3MOB K aHTHOMO-
THKaM U (PUTOHITUIAM.

Marepuanbl U 000pyI0BaHHe: MPOOUPKHU C KyJIbTypaMHd MHKPOOOB;
MSICOTICTITOHHBIN arap; 4Jamku [leTpu, OakTepruoIoruiecKue netiu; Habop
OYMa)KHBIX JUCKOB, MPOMUTAHHBIX PA3TMIHBIMH AHTHOMOTHKAMU (TICHU-
WUIMH, aMIALIALUIHH, OKCAIWIUINH, CTPEITOMHIIMH, JICBOMUIICTHH U JIp.);
CTepWIbHBIC MUHIETHI; JUCTHLIMPOBAHHAS BOJA; MINATEIH, BOCKOBBIC Ka-
paH/IAIH, Ta30BbIC TOPEIIKU, TEPMOCTATHIL.

Xoj 3aHATHSA

3aganue 1. O3HaKOMHTBHCH ¢ KiIaccupukanueii aHTHOMOTHKOB MO
MPOUCXOKIECHHIO.
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Anmubuomuku — 310 crienUPUIECKUEe COCTUHEHUS, CIIOCOOHBIE B He-
3HAYUTEJIBHBIX KOJIMUECTBAX M30MPATENbHO 3aJep)KUBaTh POCT MHUKPOOOB
win youBath MX. AHTHOMOTHYECKHE BellecTBa 0Opa3yloTCs MHUKpOOpra-
HU3MaMH: aKTHHOMHIIETAMH, TUIECHEBBIMU TpHOaMu, OarmuiamMu, Oakrepu-
SIMH, @ TaKKe PACTCHUSIMU M JKUBOTHBIMU. TepMHH «aHTHOMOTHK» ObLI
npeaioxeH B 1942 r. 3. A. BakcmanoMm 11 0003Ha4eHUsI BEIIECTB, 00pa-
3yeMBIX MHUKPOOpPTraHM3MaMH U 00JIaIal0IINX aHTHMUKPOOHBIM JEHCTBUEM.
BriocnencTBuM MHOTHE HCCIIEOBATENH NPEJIaralii CBOM (hOPMYIHPOBKH,
BKJIaJbIBasl B HHUX MOAYAC CIHMIIKOM OTrPaHMYEHHOE COAEpKaHUE JIHOO
YPE3MEPHO PaCHINPSAS 3TO HOHSTHE.

AHTHONOTHKY HE3aMEHHMBI ITPH OCTPOM Pa3BUTHH OOJIE3HU — aHT'MHBI U
ITHEBMOHUH, & TaKXe MPU NH(EKIIMOHHOM BOCIIAJICHHH, KOTOPOE JIOKAJIU3Yy-
eTcsi B 3aKpBITHIX MNOJOCTSAX (OTHT, raiMOPHT, OCTEOMHENHMT, adcuecc,
¢iermona). Yacto mpUXOAMTCS Ha3HAyaTh AHTHOMOTHUKU JIOISM IIOCIE
XUPYPrU4ECKUX ONepaLui.

be3 npuMeHeHMs aHTHOMOTHKOB HEPENKO pPa3BUBAIOTCS CEPbE3HBbIE
ocnoxHeHusa. Hanpumep, eciu jnedyeHne NHEBMOHUU WM TaliMOpUTa IIpO-
110 0€3 y4acTHst STHX MpernapaToB, MOTYT BOBHUKHYTb XPOHHYECKUE BSUIO-
TeKyIIre 3a00IeBaHMs.

AHTHOMOTHKY TIO3BOJIMIIM YCIIEIIHO OOPOThCS CO MHOTUMH HH(EKIUs-
MU ¥ KHIIEYHBIMU PaccTpoiicTBaMM, HEN30EKHBIMU B ITPOMBIIIUICHHOM XH-
BOTHOBOJICTBE M NTHIEBOACTBe. OHM 3aMETHO YJIYYIIWJIN NPHUBECHI, KOH-
BEPCHIO KOpMa U MOBBICHIIM COXPAHHOCTB TIOTOJIOBBSI.

AHTHOMOTHKM 3aHMMAlOT 0CO0OE€ MECTO B COBPEMEHHOH MEIHLMHE.
Onu ABAAIOTCS 00BEKTOM N3Yy4YCHHUA PA3TITUNYHBIX OHMOJIOTUYECKNX U XUMHUYE-
ckux aucnumuinH. Hayka o6 anTHOMOTHKAaX pasBuBaeTcs OypHo. Ecim aTo
pasBUTHE HAYaJIOCh C MHKPOOHOJIOTHH, TO TeHeph MNpoOJieMy H3ydaroT
HE TOJIbKO MHUKPOOHOJIOTH, HO U (apMaKoJIOTH, OMOXUMUKH, XUMHUKH, pa-
JIMOONOIIOTH, BPadH BCEX CHENNAIBHOCTEH.

Ilo npoucxorcoenuio aHTUONOTHKY MOAPA3ICTAIOT Ha TPYTIIBL:

- aHTHOMOTHYECKHUE BEIIECTBA, MPOAYIUPYEMbIe aKTHHOMHLICTAMH, TUIeC-
HEBBIMH IprOaMH, OaKTEePHSIMH, OPraHN3MOM KHBOTHOTO MIIN YEJIOBEKa,;

- aHTHOMOTUKH PACTUTENILHOTO, CHHTETHYECKOTO M IOJIyCHHTETHYECKOTO
HPOUCXOXKACHHSI.

Aumubuomuxyu aKmuHOMUYEMHO20 NPOUCXOHNCOeHUsi — CTPEITOMUIIMH,
TeTpanukiuHbl (puc. 11.1), HEOMHMIUH, HHUCTATUH — O0JaJar0T IMUPOKHM
aHTHOAKTEPHATIBHBIM CIIEKTPOM JeWcTBHA. OHM aKTUBHBI B OTHOIICHHH
TPaMIIOJOKATENBHBIX OakTepuil, Bo3OyauTeneil TyOepkymnesa, OprOITHOTO
THda, TyIIpeMu, Opyeie3a, CaTbMOHEIIIE30B | JP.
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Puc. 11.1. AHTHOMOTHKY aKTUHOMHULIETHOTO TIPOUCXOXKICHHS

HaubGosnee akTHBHBIME MPOAYLEHTAMH aHTHOMOTHKOB SIBISIOTCS Muye-
auanvhvie 2pubwl. Ilnecens poma Penicillium mpoxyrmupyer mmpoko wc-
nos3yeMblii meHumunH (puc. 11.2). On o6amgaetr GakTepHUITUIHBIM H€H-
CTBHEM TJIABHBIM 00pa3oM Ha TPaMIIONOKUTEIbHBIC CTA(HIOKOKKA U
crpernrokokku. Ilmecenn poma Aspergillus Beimensror aHTHOHOTHKH — (Y-
MUHTAIMH U acnepruuidd. MUCOr poyupyeT KIaBHIHH.

eI
_HaTpiEBAS COME

Puc. 11.2. Inecens poxaa Penicillium, npoxyuupyromas aHTHOHOTHK NEHULMILTHH

K aHTHOMOTHKAM, TPOAYLUPYEMbIM OAKTEPHUSIMH, OTHOCST I'PAMHUIIMINH,
MUONHAHKH, CyoTmnH, momumukcul (puc. 11.3). DddexruBrocTs Gakre-
pHATBHBIX aHTHOMOTHKOB HIDKE, YeM aHTHOWOTHKOB TPUOHOTO W aKTHHO-
MUIIETHOTO MPOUCXOXK/ICHUS, OHAKO OHHM CIOCOOHBI TOJABIISITH PAa3BUTHE
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BO30yauTENA TyOepKyJe3a, MACIIHOKUCIBIX OaKTepHil, KUIIECYHBIX Maio-
YeK, CTAUIOKOKKOB M JPYTHX BUJI0B MOJIOYHOKHCIIBIX OaKTepHH.

Puc. 11.3. AHTHOMOTHKY, IPOIYLUPYEMBIE OAKTECPUSIMH

K aHTHOMOTHYECKMM BEIIECTBAM JKMBOTHOTO MPOMCXOXKICHHUS OTHOCST
JIM301IAM, SPUTPHH, dKMOJHMH 1 uHTephepoH (puc. 11.4). Jluzouum comep-
KUTCS B AMYHOM Oelike, ciesax, CIIOHE, MOJO3HBE, MOJIOKE. DKMOJIUH I10-
Ty4aroT W3 TKaHeil ppi0. OH aKTUBEH B OTHOIICHUHM CTAa(MIOKOKKOB H
CTPENTOKOKKOB.
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Puc. 11.4. AHTHOMOTHYECKHE BEIIECTBA JKUBOTHOTO MTPOUCXOKICHUS
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AHTHIMUKPOOHBIE BEIIECTBAa BBICIINX PACTCHUH HA3BIBAIOT uUmMOHuU-
damu. Hambornee cunpHOM OaKTEpUITMAHOCTRIO 00MaTat0T (PUTOHIUABI JTy-
Ka, YECHOKa, XpEeHa, TOpYMIbl, ajo0d, KPamMBbl, MOXIKEBEIbHHUKA, IOYEK
Oepe3sl, TUCThEeB YepeMyxH u 1p. (puc. 11.5).

Puc. 11.5. ®UTOHIHMABI PACTUTEILHOTO IPOUCXOXKICHUS

AHTHMUKpOOHOE [eiicTBHe (GHUTOHIUIOB OOYCIOBICHO MPOAYKTAMH
KHU3HE/ICSATEIBHOCTH PACTHTEIBHBIX OPraHU3MOB: d(DUPHBIX Macel, TIIFOKO-
3HJIOB, OPTaHUYECKUX KUCIIOT, AyOMIbHBIX BEIIECCTB, CMOJ H JP.

[onmycuHTETHYECKHE AHTUOMOTHKH MOMYYar0T XUMUYeCKUM IyTeM. OHU
HUMEIOT MIUPOKUN CHEKTP [eHCTBHS, aKTHBHBI B OTHOILICHHWH HE TOJBKO
IPaMIIOJIOKUTEIBHBIX, HO ¥ TPaMOTPUIIATEIEHBIX MHKPOOPTraHU3MOB (HC-
KIIFOYCHUE COCTABIISICT CHHETHOIHAs majouka). CHHTE3UPOBAHBI TOTYCHH-
TeTHYECKHE TEHHITMUTHHEI (OKCamuiH, ammuiuid (puc. 11.6), kapGe-
HUIIWUIAH), Te(anocopuHsl (HedalopenH), TeTPAIUKINHB (METaIIH-
HOTHUJPOXJIOPHUN) U 1P.
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Puc. 11.6. CuHTe3upOBaHHbIN MOTYCHHTETUYECKUH aMITULIMIUTHH

Xumuueckas IpupoJia aHTHOMOTHKOB paziniHa. OHU OTIMYAIOTCS XUMH-
YeCKOW CTPYKTYpOH W OHMOJOTMYECKMMH CBOWCTBaMH. AHTHOMOTHYECKHE
BEIIECTBA M3 OaKTEepHil SBIISIOTCS MOJMIIEITHIAMH, @ BBIJCICHHBIE U3 aKTH-
HOMMIIETOB M TPUOOB OTHOCSITCS K CJIOKHBIM LIMKINYECKUM COEIMHEHHUSIM.

B nensx Hanbonee 3((HEKTHBHOTO HWCIONB30BAHMS aHTHOMOTHKOB MPH
JICYeHUN PA3JIMYHBIX II0 CBOEH ATHOJIOTMH 3a00JIEBaHUM, YMEHBIICHUS HX
MOOOYHOTO JEWCTBHS HA OPraHU3M M CHUIKEHHS BBIPAOOTKH YCTOMYMBOCTH
K HUM Y HAaTOT€HHBIX MHUKPOOPTaHW3MOB HEOOXOAHMMO COONIONATH CIEIy-
IOIVIC NPUHUURBL AHMUOUOMUKOM EPANUL.

1) aHTHOMOTHK JOJDKEH 00JIanaTh BBIPAKCHHBIM CHEHU(DUUCCKAM Jeii-
CTBHEM Ha BO30YIUTENS C YUETOM €ro YyBCTBUTEIHHOCTH;

2) MpY Ha3HAYCHHUHM TpEIapaTa B yCTAHOBICHHON TepaneBTHYCCKO 10-
3¢ ciemyeT COOII0IaTh KPAaTHOCTh IPUMECHEHNS;

3) crioco® BBeACHUS aHTUOMOTUKA B OPraHU3M >KHBOTHOTO JOJDKEH
obecrieunBaTh NPOHUKHOBEHUE B NATOJIOTMYECKHH OYar M MOJHOE ero Bca-
CHIBaHHE;

4) mpenapaT JOJDKEH JUTUTENILHO COXPAHATHCS B Pa3IMYHBIX TKAHAX HIIH
opraHax B He0OX0UMO¥ JO3UPOBKE (KOJIUUIECTBE);

5) aHTHOMOTHK HEOOXOIMMO HAa3HAYATh O MOJHOTO BBI3JOPOBICHHS
KMBOTHOTO M CTPEMUTHCS K O0JIee paHHEMY €ro MPUMEHEHHIO;

6) Ipu JICYCHUH KUBOTHBIX CJICAYCT OTAaBaTh NPCANIOYTCHUEC KOM6I/IHI/I-
POBaHHOMY THUIy IPUMEHEHHUS! aHTUOMOTHKOB MEXIy cOOOW U C Ipyrumu
npenaparamu.
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OmHOOOpa3Hoe UUTENhHOE MPUMEHEHHE OTHUX M TeX K€ aHTHOMOTH-
KOB 0e3 coOiroeHus Kypca JieUeHHs, 3aHKCHUE JI03Bl, IPUMEHEeHNEe 0e3
ydeTa YyBCTBUTEIILHOCTH MOKET IPUBECTH K HETATUBHBIM SIBJICHHSIM.

Jist Toro yToOBl aHTHOAaKTepuanbHas Tepanus Obuta 3PQeKTUBHON n
paLOHATIBHON, UICabHBIM ABISIETCS NMPUMEHEHHE aHTUMHKPOOHOTO IIpe-
napara, HanOoJiee aKTHBHOTO B OTHOIIIEHHH YCTaHOBJICHHOT'O BO30YIUTEIIS.
Heobxoanmo pemmmTth, Kakue aHTHOaKTephajbHBIE CPEACTBA IMPEATIOYTH-
TEJIbHBI, OTIPEJEIIUTH 103y M CXEMY IPUMEHEHHS Mperapara, a TakKe MEeTOA
BBeJICHUS (TIepOpaIbHbIN UM apEeHTEePaIbHBIN).

B Hacrosiee BpeMsi BelyTCsl aKTHBHBIE pabOTHI MO M3BICKAHHIO aHTH-
OMOTHKOB HOBOTO TIOKOJICHHS, d()()EKTUBHBIX IPH JECUCHHH BHPYCHBIX U
PaKoOBBIX 3a00JIeBaHMUI.

3aganue 2. [IpoBecTH 3KCHEPUMEHT MO OMpeeeHHI0 YYyBCTBH-
TeJIBHOCTH 0aKTepuii K AaHTHOMOTHKAM METOA0M OYMAa’KHBIX JMCKOB U
¢puronnunam. [osryueHHBIE Pe3yILTATHI 3aPHCOBATH B TETPAIH.

OrnpeneneHe 9yBCTBUTEILHOCTH K aHTUOMOTHKAM METOJIOM OYMakKHBIX
JTUCKOB OCHOBaHO Ha A dy3un aHTHOMOTHKA B MUTATEIBHYIO cpeny. bak-
Tepuu uccieayemoro mramma (0,1 M1 CycrieH3uun, HaXOoSIIEeHCs B CTalno-
HapHOW CTaJWH POCTA) BHICEBAIOT HAa IOBEPXHOCTh arapu30BaHHOHN CpeIbl B
gamke [leTpyn u pacpenensroT mmareneM. Yamky MOMEMIaloT B TEPMOCTAT
Ha 15-20 mMuH ans nojcymuBaHus. J[HO Yallkd BOCKOBBIM KapaHIalloM
JIEJIAT Ha CEKTOPHI M MAapKUPYIOT. 3aTeM CTepWIBHBIM IHHIIETOM Ha 3ace-
STHHYIO TIOBEPXHOCTh IOMEIIAIOT Ha PABHOM PACCTOSHUH JAPYT OT OPYyTa, OT
KpacB M [IEHTPA YAIIKH CTAHJAPTHBIC OyMa)KHBIC JUCKHU, IIPOIUTAHHBIC pac-
TBOpPaMH Pa3INIHBIX aHTHOMOTHKOB, BEIITyCKaeMbIe TIPOMBIIIIICHHOCTHIO.

Yamikuy ¢ moceBaMH MOMEIIAIOT B TepMocTaT Ha 24—48 9 mpu Temmepa-
type 37 °C, mocie 4ero mpousBOAAT y4eT AeHCTBHS aHTHOMOTHKOB MO Be-
JIUYUHE 30H 3aJICPKKU POCTa BOKPYT JUCKOB. Pe3ylbTaT OMUCHIBAIOT U 3a-
PHCOBBIBAIOT B TETPAIH.

B ToM ciydae ecnm m3ydaeMble OAKTEpUU YYBCTBUTEIBHBI K JaHHOMY
aHTHOMOTHKY, BOKDPYT JUCKOB 0Opa3yercs 30HA 3aJepKku pocra. Yem
CHIIbHEe JIefiCTBHE aHTHOMOTHKA Ha MUKPOOPTaHM3M, TeM Mmmpe OyaeT 30Ha
3aziepkku pocta (puc. 11.7).
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Puc. 11.7. OnpenencHue TyBCTBUTEILHOCTH OaKTEpHil K aHTHOHMOTHKAM METOJOM
OyMakKHBIX JUCKOB: 1 — GyMakHbIE AUCKH, IPOITUTAHHBIC Pa3HBIMU aHTUOMOTHKAMY;
2 — 30Ha OTCYTCTBHUSI pOCTa GaKTEPHil (TyBCTBUTEIBHOCTH MHKPOOOB);

3 — MEKpOOBI Ha MUTATENBHON cpefie; 4 — aKTHBHBI POCT MHKPOOOB OKOJIO IHCKA
¢ aHTUOHOTHKOM (PE3UCTEHTHOCTH MUKPOOOB)

I[I/IaMeTp 30HBI 3aJICPIKKU POCTa COOTBETCTBYCT CTCIICHU YYBCTBUTCIIb-
HOCTHU UCCICAYCMOT'0O MUKPOOpPTaHU3Ma K JaHHOMY aHTI/IGI/IOTI/IKy.

KonTpoabHbIe BONPOCHI

1. Yro Takoe anTnOnoTHKH? Ha3zoBHTE N3BECTHBIE BaM aHTHOHMOTHKH.

2. IlpumeHeHne aHTHONOTUKOB B )KUBOTHOBOJICTBE.

3. Meroapl onpeseneHus 1yBCTBUTEIBHOCTH MHUKPOOPTaHHU3MOB K aH-
THOHMOTUKAM.

4. Ha yeM OCHOBaHO OIpeJelieHHe YYBCTBUTEIHHOCTH K aHTHOHOTHKAM
METOZIOM OYMaXKHBIX JHCKOB?

5. HazoBute ocHOBHBIC (PUTOHIIUIBI, TPUMEHICMBIC B dKHBOTHOBOJICTRBE.

JlaGopaTopHoe 3ansiTue 12, .
METO/JbI U3YUEHUS BUOXUMHUYECKHUX CBOUCTB
MUKPOOPIAHU3MOB

Henp 3aHATHSA: H3yYUTh OHOXMMHUYECKUE (IIPOTEOIUTHIECKHE, caxapo-
JUTHYECKHE OKUCIHTEIbHO-BOCCTAHOBUTENIBHBIC, ayTONUTHISCKHE U IaTO-
T'eHHBIC) CBOMCTBAa MUKPOOPTaHU3MOB.

Marepuaibl U 060pyaoBaHMe: NUTATeNbHBIE cpensl (cpema ['mcca,
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cpena DHAO; MOJOKO C METHJICHOBBIM TONYOBIM); KYJIbTypa MHKPOOpTa-
HHU3MOB; OaKkTepHOJIOTHUECKHE NeTiIH; peakTiB Heccnepa; ¢puiabprpoBambHas
Oymara, oOpaboTaHHasi pacTBOPOM YKCYCHOKHCJIOIO CBHHIA; (HILTPO-
BalbHast Oymara, oOpaOoTaHHasi TOpsYUM HachleHHbIM (12%-HbIM) BOJ-
HBIM PacTBOPOM II[aBEJIEBOW KHCIIOTHI; HAOOp KpacoK JUIs OKpallWBaHUS
MHUKPOOPTaHM3MOB; ra30BbI€ TOPEJIKM, BOCKOBBIE KapaHJallli, MUKPOCKOIIHI,
TEpMOCTaT.

Xoja 3aHATHA

3aganue 1. O3HAKOMHUTBCS ¢ METOAAMH H3yYeHHS OHOXUMHYECKUX
CBOICTB MUKPOOPTraHU3MOB.

N3ydeHue OMOXMMHUYCCKUX CBOWCTB OaKTEPUANBHBIX KYJIBTYp JacT
BO3MOXHOCTB Pa3JeNiATh UX C MOMOIIBIO CIEeIHATbHBIX MUTATENBHBIX Cpefl,
BBUSICHSITh BHUJIOBYIO MPHHAJJICKHOCTh, Pa3feNiiaTh Ha IITaMMBI. DTO 0OCO-
OCHHO aKTyaJIbHO Ui MOJIOYHOKHCIIBIX OAKTEpUil, YUCThIC KYJIBTYPhI KOTO-
PBIX HIUPOKO MPUMEHSIFOTCS B IHIIEBOM MPOMBITINIEHHOCTH.

Kpome m3ydenus popMmer OakTepuii, pa3MepoB, MOIBHKHOCTH, OTHOIIIE-
HUS K OKpacke 1o ['pamy, xapakrepa pocTa Ha MPOCTHIX IMATATEIBHBIX Cpe-
Jax, OOJBIIOE 3HAYCHHE JJIS ONPEICICHUS WX BUIOBOU IPUHAICKHOCTH
HMeeT U3ydeHHe OMOXUMUIECKUX CBOMCTB OaKTEpHIA.

Buoxumuueckue ceolicmea MUKpPOOP2AHU3MOE — 3TO CIIOCOOHOCTH
MIPOU3BOIUTH PACIICIUICHUEC M CHHTE3 Pa3IMYHBIX XUMHYCCKIX BEIICCTB C
MTOMOIIIBIO CBOUX Ke (DEPMEHTOB.

Jlnst onmcanus OMOXMMHUYECKUX CBOWCTB OaKTepUATbHBIX KYJIBTYP HC-
MOJIb3yeTCsl paboyast KiacCH()HUKALKUSA 10 KOHSUHBIM HPOIYKTaM U PE3YJib-
TaTaM paboTel (epMeHTOB. I10CKOMBKY (epMEHTHBIH COCTaB KIETOK MO-
JIOYHOKHUCIIBIX U MPYTUX OaKTepuii 3aBUCUT OT WX T€HOMA, OH SIBJIIETCS OT-
HOCHUTEJILHO MOCTOSIHHOM BennunHOM. [lo3TOMY METO/bl omnpeneneHus ak-
TUBHBIX (DEPMEHTOB IO3BOJIIOT KJIACCH(DHUIUPOBATh KOIOHUU H OMpEIc-
JATh WX BUAOBYH NPUHAIUICKHOCTh. Pa3mudaroT math rpynn (epMeHTa-
TUBHOW aKTUBHOCTH OaKTEPUAIBHBIX KYJIBTYP:

® [IPOTEOJIMTHUECKHUE;

® CaxapoJIMTUUECKHUE;

® OKHCINTEIHHO-BOCCTAHOBHUTEIIBHBIE;

® AyTOJUTHICCKHUE;

® [IaTOTeHHBIC (BUPYJICHTHEIC).

B xu3HenesaTenbHOCTH MUKPOOOB (EPMEHTHI UTPAIOT OOJBIIYIO POJIb.
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OHM SBISTIOTCS 0053aTENFHBIMU yIaCTHUKAMH pPa3HOOOpa3HBIX OMOXMMHYE-
CKUX peakiHi, JexKalMX B OCHOBE (DYHKIUUII MUTaHUs, ABIXaHHUS, Pa3MHO-
skeHust. [To xapakrepy CBSI3M ¢ IMTOIUIA3MEHHBIMH CTPYKTypaMu M IO Me-
CTY IIPOSIBJICHUSI CBOETO JNEUCTBHS (PEPMEHTHI AEJIATCS Ha BHYTPUKIETOY-
HblEe ¥ BHEKJIeTO4YHbIe. Kax/blil BHJ MHKPOOPIaHH3MOB MPOJYLHPYET I0-
CTOSIHHBIN JJIs1 Hero Habop (epMeHTOB, OJTHM M3 KOTOPBIX PAacUICIUIIOT B
pa3Hoii cTeneHn OeJKH U YIIIeBOABL, a Ipyrye BHI3BIBAIOT OKHCIEHHE U BOC-
CTaHOBJICHUE PA3JIMYHBIX CYOCTPATOB.

[Mponykramu AesATEIBHOCTH OaKTEPHUAIBHBIX KYJIBTYpP MOTYT SIBISITBCS
pas3yIMuHble KUCIOTHI (HalpuMep, MOJIOYHAs M MaclisiHasl KMCJIOTHI, BBIJEIIS-
€MBIe MOJIOYHOKHCIIBIMU OaKTepUsIMH), Ta3bl (YIIIEKHUCIEI, BOJOPO, Cepo-
BOJIOPO), HHIOI 1 jp. (puc. 12.1).
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Puc. 12.1. PazHooOpa3ue NpOAyKTOB AEATEIBHOCTH OaKTepUATbHBIX KYIbTYP

CoBpeMeHHbIe METObI IO3BOJIIOT BBLICIUTH OCHOBHBIC (DaKTOPHI Ia-
TOT€HHOCTH OaKTepUalbHBIX KYIbTyp. OHUM U3 TaKuX (aKTOPOB SIBIIAETCS
HaJM4ue B OaKTepHAILHOMW KJIETKE TakuX (hepMEHTOB, KaK I'MalypOHHIa3a
(puc. 12.2), nenutrHa3a, HeHpoaMHUHKIA3a, TIA3MOKOArysiasa, ¥ HEKOTO-
PBIX IPYTHX.

VYHUKanbHble OMOXMMHYECKHE CBOWCTBa HEKOTOPBIX OaKTepHalbHBIX
(epMeHTOB OOYCIIOBIIIM MX HIMPOKOE NMPHMEHEHHE B OMOJOTHYECKUX HC-
cienoBaHusx. Tak, HApUMEp, B MEIUIMHE IIMPOKO MPUMEHSIOTCS IPOTE0-
JIUTUYECKHE M ayTOJIMTHYECKUE (PEPMEHTBI, a B MOJICKYJISIPHON T'€HETHKE U
TeHHOW MH)XCHEPUH — PECTPUKTA3bI H JIUTa3bl, pa3pe3aroline 1 CIIHBaIOIIUe
LETIOYKH HYKJICHHOBBIX KHUCIIOT.

113



10Vials

<l IPORASE @

(Hyaluronidase)

D K&WPharm

Puc. 12.2. 'manyponunasa — epMeHT OaKTepHAIBHOH KIETKI

IIpomeonumuueckue ceoiicmea mukpoopzanusmos. IIporeaspl kara-
JHM3UPYIOT paclieruieHne 0enkoB. B pesynbrate paciieruieHnss MOJEKYJIbl
Oenka 00pa3ylOTCS BBICOKOMOJIEKYJISIPHBIE IIPOMEKYTOUHbIE IPOTYKTHI
pacmiajia — HeNnToHbI, anb0yMo3bl U nosunenTuApl. [lox neficTBueM apyrux
HPOTEONUTHYECKUX (PEPMEHTOB NENTOHEI, B CBOK O4epe/ib, PacIIeIUIIIOTCS
Ha TOJUIENTHIB (COSOUHEHUS ABYX WIH HECKOJBKHX aMHHOKHCIOT) H
OTJEIbHbIC aMUHOKHUCIIOTHI.

Jlnst BBISIBICHUS IPOTEONUTHYCCKHX (GEPMEHTOB HUCCIEAYEMYIO KYJIbTY-
Py MHKpoOa 3aceBaroT B MUTATENBHYIO CPely, COACPIKAIIYI0 TOT MM HHOH
Oernok. Yare Bcero Juist 3TOW IeJM NPUMEHSIOT KEJIaTHH, PeXe — CBEPHY-
TYIO JIOUIaJUHYIO CBHIBOPOTKY, KOAryJIMPOBAaHHBIH SIMYHBIA OEIOK, MOJIOKO
HITH KyCOYKH BapeHoro msica (puc. 12.3).
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Puc. 12.3. IlutatenbHble Cpeabl s MOCEBa OEIKOBBIX BEIIECTB
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ITpu pocte B MOIIOKE MUKPOOPTaHU3MBI (HEKOTOPBIE BUJIBI KOKKOB U T1a-
JI0YEeK), BbIpabaThIBaIOIINE TPOTEOIUTHYECKHE (PEPMEHTHI, Yepe3 HECKOIIb-
KO JHEH BBI3BIBAIOT MENTOHHU3AIMIO MOJIOKA (PACTBOPEHHE CI'YCTKOB Ka3eH-
Ha U IPOCBETICHUE).

ITporeonuTHyeckas aKTUBHOCTb OAHOTO M TOTO K€ MHKpoOa MpH orpe-
JISTICHNY €€ Ha Pa3HBIX MHTATENBHBIX Cpelax OylIeT MpOsBISATHCS HEOIHHA-
KOBO, 4TO 00yCIIOBJICHO crierudpuaHOCThIO hepmenToB. IlosaTomMy mox neii-
CTBHEM HEKOTOPBIX BHJOB OakTepuil 00pa3yloTCsl KOHEYHBIE HPOIYKTHI
pacmiazia — HHIO0JI, CEPOBOAOPOI, aMMHaK. [yis1 OOHApYKEHUS ITUX MPOIYK-
TOB MPOHU3BOJAT IOCEB M3y4aeMOro MHUKpoOa Ha MSCONENTOHHBIH OyIhOH
WIN TIETITOHHYIO BOAY | Mocie 2—3-CyTOYHOTO BBIACPKUBAHKS B TEPMOCTaA-
T€ UCCIENYIOT C IOMOIIBIO COOTBETCTBYIOIIMX PEAKTHUBOB.

Caxaponumuueckue ceolicmeéa mukpoopzanusmos. Ilox neiictBuem
caxapoJHUTHYECKHX (pepMEHTOB DaKTepHil caxapa pacIleIuIsIFoTCs Ha ajble-
THABI ¥ KUCHOTHl. KOHEYHBIMM TMPOXYKTaMH WX PacUICIUICHHS SBILFOTCS
ra3zoobpasnsle BemiectBa: CO, u H,. XapaktepHo, 4T0 pa3auyHble BUIBI U
Jla’ke pa3HOBUIHOCTH MHUKPOOOB OTHOCSITCS MO-Pa3HOMY K OJHHM U TEM XKe
caxapaMm. [yt oOHapyXeHUs caxapoJIUTHYECKUX (EePMEHTOB HUCCIIETYyEMYIO
KyJIbTypy OakTepwil 3aceBalOT B IHTATEJBHBIC CPENBI, COAEPXKAILINE pPa3-
JIMYHBIE YTIEBOIBI (JIAKTO3Y, Caxapo3y, INIIOKO03Y, MaJbT03y, MAHHHUT U Jp.)
1 MHOUKATOpP (HEWTpaJIbHBIN KPACHBIH, TaKMyC, (GDYKCHH OCHOBHOH H Jp.).

Haubonee pacnpoctpaneHHol siBisieTcs cpena ['ucca (puc. 12.4), koto-
past mpeACTaBIsIeT co00M CMech caxapa M MHAWKATOpa B IIENTOHHOW BOJE.
Jlist ynaBnuBaHMsI ra3za Ha JHO NMPOOUPKH CO CPENOM OIYCKAIOT «IIOIIa-
BOK» — TpyOouky amamerpom 0,5-0,7 cM, 3amasHHYIO C OJHOTO KOHIIA.
«lIonnaBok» MOMEINAIOT 3allassHHbIM KOHLIOM KBEPXY; IIPU CTEPUIMA3ALUU
OH TIOJHOCTBHIO 3allOJHETCST NMUTaTelbHOH cpenoil. Ilpm oOpaszoBanuu B
cpene ra3o00pa3HbIX MPOAYKTOB OHU BBITECHSIOT YacTh XKHJKOCTH, HaXO-
JIIIIEHCS B «TIOIUIaBKE», BCIECACTBUE YETO y 3aMassHHOTO KOHIIA ero coOupa-
eTcd BO3AYyWIHBINA My3bipek. [Ipu 3TOM paznoxkeHue MUKPOOpraHu3MaMu
TOTO WJIM MHOTO YIJIEBOZA CONPOBOXKAACTCS IIBETHOM peakiell Onaroxaps
IIPUCYTCTBUIO UHAMKATOPA B IMTATEIBHOM Cpele.

B nomyxunknx cpenax I'mcca razooOpasoBaHue ONpeneNnsioT M0 HaIH-
YUI0 MEJKUX IY3bIPHKOB Ia3a B TOJILIE CPEIbl U CTOMKOH IIEHBI HA €€ IO-
BEPXHOCTH.

TakuM 00pa3oM, NpH U3YYEHUH CaxapoJIUTHYECKUX (PEPMEHTOB, BBIIE-
JIIEMBIX MI/IKpO6aMI/I, YYUTBIBAOT HEC TOJBKO SABJICHUA PACIICIUICHHUA TEX
WJIN MHBIX CaxapoB MO KHUCIOTOOOPa30BaHUIO, HO U IITyOMHY (pepMeHTaTHB-
HOTO Mpoliecca M0 HAJIMYMIO B NMUTATENILHOM Ccpelle KOHEUHBIX razoodpas-
HBIX IPOJYKTOB.
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Puc. 12.4. TlutatenbHas cpena ['ucca

OKucnumensno-60CCIMAanO8uUmenvHbvle C60ICMEa MUKpooos. B xynb-
Type MHKPOOOB MOTYT OBITh OOHAPYKEHBI OKHUCIUTEIHHO-BOCCTAHOBUTEIb-
HBIe (DepMEHTHI, CBA3aHHBIE TJIABHBIM 00pa3oM C IbIXaTeNbHOU (QyHKITHEH
MHUKpPOOPTraHU3Ma.

Kak n3BecTHO, nporecc OKUCIeHUs cyOcTpaTa MOXKET HIPOUCXOUTH I10-
CPEACTBOM IPHUCOEANHEHUS] K HEMY KHCIIOpOJa C ydacTHeM (EepMEHTOB
OKCHZa3 WM B pe3yjibTaTe OTLICIUICHHS OT HEro BOJOPOJA C y4acTHEM
(depMeHTOB nerunporenas. /it 3TOro THIA peaklUH XapaKTepHO TO, YTO
OKHCIICHHE KaKOTO-JIMOO OJHOTO BEIIECTBAa BCETrNa CONPOBOXKIACTCS BOC-
CTAaHOBJICHHEM (pemyKLuel) Apyroro opraHmdeckoro BemecTBa. IlepBoe
BEIIECTBO, OT KOTOPOT'O OTILEIUIASTCS BOJOPO, Ha3bIBAIOT JOHATOPOM, @ TO
BEIIECTBO, K KOTOPOMY OH IIPHCOEIHHSETCS, — aKLENITOPOM.

AKIIENTOPOM BOJOPOJIa Yalle BCEro SBISSTCS KUCIOPO BO3ayXa, OJHA-
KO UM MOTYT OBITh TaK)K€ MHOTHE OpPraHHYECKHE COCAUHEHHS, CIIOCOOHbIE
JICTKO OKHCIIATBHCA U BOCCTAHABJINBATHCA.

C IICJIbKO BBISIBIICHU S (bepMeHTOB ACTUAPOrceHas u ONpeacICHUS UX aK-
TUBHOCTU B IPAaKTUKE MHUKPOOMOJOTMYECKUX HCCICAOBAHUI IPEIIONKEH
METOJl, OCHOBAHHBII Ha BBEJCHUM B IIUTATEIBHYIO CPEAY OPraHUYECKOH
KpacKu, BBIIOJHSIONIEH poJb akumenropa Bojopona. B pesynbrarte mpuco-
€IMHEHUS BOJIOPOA KPAacHUTENIb BOCCTAHABJIMBACTCS, NpEBpallasch B Oec-
[BETHOE COCOUHEHHWE, Ha3blBaeMoe Jeiiko0a3oi. [Ipu oOminpHOM moctyre
KHUCJIOPOJIa OHO MOXET BHOBb OKHUCIIUTHCS M IPHOOPECTH IPESIKHUM 1IBET.

B kadecTBe akuenTtopa BOJOPOJA HCIOJB3YIOT METHJICHOBBIA CHHHH,
JaKMYCOBYK0  HACTOWKY, MAaJaXWUTOBBIH  3€NCHBIH, HMHIUTOKAPMHH,
HEeWTpaNbHBIN KpacHbIi u jap. (puc. 12.5).
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Puc. 12.5. Opranndeckue KpacuTeNn

OpuH ¥ TOT xe BUJI MUKpoOa BeieT ce0sl HEOIMHAKOBO 110 OTHOLIEHHUIO
K KpacKkaM pa3HOTrO COCTaBa. JTO CBOWCTBO MHUKPOOA HCIOIB30BAHO B MUK-
pPOOHOJIOTHYECKOW TPaKTHKEe B KadecTBe AH(PQepeHIInanpbHOrO MpU3HAKA.
bakrepun OpromHoro tTuda peayuupyroT METHICHOBBIH CHHHMN, HO HE pe-
IYLIUPYIOT JIAKMYCa M HE U3MEHSIOT HEUTPaIbHOTO KPACHOTO B IIPOTHBOIIO-
JIO)KHOCTh KMIIEYHOM MAJIOYKE, KOTOpasi OCTAETCSI HEUTPaJbHOW B OTHOLLIE-
HUM METUJICHOBOI'O CHHET0, HO BOCCTAHABJIMBACT JIAKMYC U HEHTpasbHBIN
KpPaCHBIH.

Aymonumuueckue ceoiicmea Mukpo6oe. Tpynuulii aymoausz — 310 ca-
MoliepeBapiBaHue (caMopacIuiaBieHne) TKaHel MPOTEOIUTHUECKUMU (ep-
MeHTaMH 0e3 ydacTuss MUKpoOoB. [Tociie HacTyIIeHns: CMEpTH OpraHu3Ma B
Te4eHHEe HEKOTOPOTO BPEMEHHM NPOIODKACTCS BEIpaboTKa (pepMeHTOB U MX
aKTUBHOE JICWCTBUE HAa TKaHU, KOTOPBIE MOJBEPraloTCs ayToNu3y. AyToius,
Pa3BUBAIOIIMNCS HEPaBHOMEPHO U HEOJMHAKOBO B OpraHax M TKaHAX, BBI-
3bIBaCTCA THAPOIUTHYECKUMH (DEpMEHTaMHM, KOTOpPBIE MPHBOAAT K Pa3BH-
THUIO TIPOLIECCOB NIEPEeBAapPUBAHUS U PACTBOPCHUS KICTOUHBIX TPYIIL.

B cBoro odepenp psA BHEIIHMX M BHYTPEHHHX YCIOBUH OIpeenseT
CPOKHM TOSIBJICHHS W pa3BUTUS ayTOJNMTHUYECKHX IIPOLECCOB B TPYIIE.
K BHEIIHNM yCIIOBHSIM OTHOCSITCS TEMIIEPATypa U BIAXKHOCTh OKPYXKaIOIIeH
cpensl, K BHYTPEHHUM — NPIDKU3HEHHOE COCTOSHHE OpraHM3Ma, BO3pacT,
0COOCHHOCTH TaHATOTeHEe3a, NPHYMHA cMepTh. [ pas3BUTHS ayTonm3a
HamboIee OxarompuaTHOW siBIsieTcs Temreparypa 37 °C. Takum obpazom,
HHU3Kas TeMmIlepaTypa 3aJep)KHBaeT ayToJM3, a BBICOKas, HA00OpOT, ero
YCKOPSIT U CIIOcOOCTBYET THHEHHUIO. B Temsoil u BiakHOW cpene ayTonu-
THYECKHE TIPOLIECCHl IPOTEKAIOT OBICTpEee W pa3BUBAIOTCS panbiie. OTed-
HOCTh TKaHEH U M30BITOYHOE KOJMYECTBO KUPA YCKOPSIOT ayTOJH3.
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B KOpOTKOM aroHambHOM TIEPHOAE ayTOJWTHYECKHE IPOIECCH BhIpa-
JKCHBI 0oJiee pe3Ko, YeM MPH MPOJI0JDKUTEIBHOM aronnn. PasnoxxeHne Tka-
Hell (epMEeHTaMH MOJKET TPOUCXOJHTH yke BO BpeMs aronunu. Cialbie
KHCJIOTBHl YCKOPSIIOT, a INENOYHM TOPMO3AT ayTonn3. TKaHW, oOeTHEHHBIC
KHCJIOPOJIOM, CHIDKAIOT COIPOTUBIISIEMOCTh K JCHCTBHUIO (DEPMEHTOB.

AyToNnu3 B OpraHax M TKaHSIX MpeKpalaeTcs ¢ HayajJoM FHUEeHUs. Mop-
(doyormueckue MpU3HAKK ayTONIM3a BeChbMa pa3HO0Opa3Hel. OHU TPOSBIIS-
I0TCsl HA0OYXaHUEM OPTaHOB WM TKaHEH, YBEJIIMYCHUEM HX B pa3Mepax, JApso-
JIOCTBIO, TYCKJIOCTHIO, TIPOIUTHIBAHUEM KPOBSHUCTHIM MTUTMEHTOM, Pa3MsT-
YeHHEeM W Pa3KIKeHHWeM TKaHeH, JaBas CXOICTBO C HEKOTOPHIMHU 3a0oJie-
BaHMSMH WJIM OTPABICHUSAMHU eIOKUMH siaMi. C HEepBBIMH TPOSBICHUAMHU
ayToJIN3a BCTPEYAIOTCS BO BPEMsl OCMOTpaA TJia3 HA MECTE MPOUCIICCTBHS.
Oco0OCHHO PEe3KO MPOLECCH ayTOoNH3a OBIBAIOT BBIPAXKCHBI B JKEITYIOYHO-
KHIIIEYHOM TpaKTe.

HcknrounTh IeicTBHE JECTPYKTUBHBIX SJIOB M OOJIC3HCHHBIX TPOIIECCOB
MMOMOTAET UCCIICAOBAHUE ayTOJIN3a, KOTOPBIN SBJISICTCS TOCTOBEPHBIM IPH-
3HaKOM CMEPTH, MO3BOJISIET yCTAHABIMBATH NABHOCTH CMEPTH Ha MeECTe
MIPOUCIIECTBHS C TOYHOCTHIO 10 6—8 .

Ilamozennvie ceolicmea MuKkpoopzanuzmos. IlamozenHocms — 3T0 10-
TEHIMaJbHAsg CIIOCOOHOCTh MHKPOOPTAHH3MOB OIPENEeICHHOTO BHIAa pHU
COOTBETCTBYIOIMX YCIIOBHAX BBI3BIBATH 3aboyieBaHMs. Bumer mMukpoopra-
HU3MOB, KOTOpBIC 00JTaJaf0T 3TUM CBOMCTBOM, OTHOCST K MaTOTCHHBIM (00-
JIC3HCTBOPHBIM); MHUKPOOBI, HE 00JaJaroIlue 3TUM CBOWCTBOM, SIBJISIFOTCS
HETIaTOTEHHBIMH — canpoduramMu. Hapsay ¢ maToreHHBIMH CYIIECTBYIOT
YCIIOBHO-TIATOTCHHBIE MUKPOOPTaHU3MBI, OOWUTAIOIIE HA KOXKE, B KUIICU-
HUKE, JBIXaTCIBHBIX MyTSAX, MOYCIIOIIOBBIX opraHax. OHU TakkKe CIOCOOHBI
BBI3BIBaTh MH(EKIMOHHBIA TIPOIECC, HO TPH HAJMYUHN JOMOIHUTEIHHBIX
ycnoswuii (OopIIas MHGHUIUPYIOMIAs 1032, CHIDKCHHE HIMMYHUTETA U 1Ip.).

B ecTecTBEHHBIX YCIOBUSAX 3apa)KCHUE MAaKpPOOPTaHW3Ma IMPOUCXOTUT
4yepe3 MUILEeBAPUTENbHBIN TPaKT (aJIMMEHTapHBIN MyTh), KOTJa B MUILY WX
B BOJY IOTIAAl0T MTaTOTEHHbIE MHUKPOOPTAaHU3MBI. BUpyIIeHTHBIE MHKPOOD-
TraHU3MblI MOT'YT MPOHUKATL YCPE3 MOBPECIKIACHHBIC, a MPU HEKOTOPLIX HH-
(exunoHHbIX Oosie3HsX (Opylesuie3) U HENOBPEXK/ICHHBIE CIM3HCThIE 000-
JIOYKH pTa, HOCA, TJIa3, MOYETIOIIOBBIX ITyTeH U KOXY.

K oCHOBHBIM UCTOYHHKAM U TIEPEHOCUYHKAM 3apa3HOTO Hayaya OTHOCHT-
csl B IIEpBYIO o4epe/ib OOJIbHOM OpraHu3M, MOYBa, BOJA, BO3/LyX, HABO3, MO-
JIOKO, MsICO U KOpM. OT GOJIBHOT'O MOTYT 3apaKaThCsl JIFOIH, )KUBOTHBIE.
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IMouBeHHbIe UHOEKIUKM — 3TO Takue OOJIE3HH, PU KOTOPHIX 3aparKeHUE
MPOKUCXOIUT B pe3yJibTaTe MONaJaHusl MAaTOreHHbIX MUKPOOOB W3 TOYBBI
K uuM oTHOCsTCSI cubupckas si3Ba, razoBasi ranrpena (puc. 12.6) u mp.
Takxe mouBa SBJISICTCS UCTOYHUKOM IMOMNAJIAHKS MATOTCHHBIX MHUKPOOOB B
MHIIEeBbIC TPOYKTHI.

a 6

Puc. 12.6. [TouBeHHbIe HH(EKUMHU: a — BO30yauTenb cubupckoi s3sbl (Bacillus anthracis);
6 — Bo30yaurens rasopoit raurpenst (Clostridium perfringens)

3arpsi3HeHHasT MTaTOTEHHBIMH MHKPOOAMH BOJIa TaKXKE MOMKET OBITh WC-
TOYHUKOM 3apaKCHUS 4YEJIOBEKa W JKUBOTHBIX, €CIH €€ HCIOJIbh30BaTh
HEO0E3BPEKCHHOIA.

Wudeximy, KOTopble MEepeAaloTcsi Yepe3 BO3/yX, Ha3bIBAIOTCS a’pOreH-
HbIMU. OHU MOTYT OBITh KaK IbLICBBIC, TAK U KareiabHbIe. [Ipu NMbUIeBON UH-
(dekmu 3apakeHne MPOUCXOMUT MPH BIBIXaHHH BO3/yXa BMECTE C NBLIBIO,
MPU 3TOM HAHOOJIBIIYIO ONACHOCTD MPECTABISIOT MUKPOOBI, XOPOIIIO Tiepe-
HOCSIIIUE BBICHIXaHHME (CIOPBI MATOTCHHBIX MHUKPOOOB, TyOEepKyse3Has Ia-
JIOUKAa U THOEPOJHbIE MHUKpOOpranusmbl). KamenbHoi HH(pEKIHEH MOXHO
3apa3uThCsl, BABIXas BO3AYX C MENbYalllIMMU KarelbKaMd MOKPOTBI, HOCO-
BOW CJIM3W WJIM CIFOHBI, KOTOPBIE MOTYT HAXOJUTECS B BO3IyXe OT 4 110 48 1
(rpum, syp).

Tarke MCTOYHHKOM HH(MEKIMH MOXET CIYXHTh HABO3, 3apayKCHHBIN
MATOreHHBIMH MHKpoOaMu. MHOTHEe WH(EKINH TepeatoTcs depe3 Heobes-
BPEIKEHHOE MOJIOKO OOJIBHBIX JKUBOTHBIX, YePE3 KPOBOCOCYIIUX UICHHCTO-
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HOTHUX, KOTrJia BO30OYANUTENb HHEKIIH HAXOIUTCS B KPOBH.

[TaTorenHble MUKPOOBI, TIepeaBaeMble Yepe3 MOJIOKO, JeIAT Ha ABE OC-
HOBHBIE TPYIIIIBL.

K mepgoii rpymmne oTHOCsTCS 3a00/eBaHusl, OOIIHE IS YeTIOBeKa U JKH-
BoTHBIX (Opytermnes (puc. 12.7, a), TyGepkynes, cHOMpCKasi s3Ba), KO BTO-
poii — mepeaBaeMble OT YeIOBEKa K 4esoBeKy (OpromrHol Tud, mapatudsi,
OakTepuanbHas auseHtepus (puc. 12.7, 6), xosepa).

Puc. 12.7. [TaToreHHble MUKPOOBL, EpeaBacMbIe Yepe3 MOJIOKO:
a — B0o30yauTeINb Opyleiuie3a KpymHoro poraroro ckora (Brucella abortus);
6 — Bo30ymuTens GaxktepransHOi ausentepun (Shigella)

3apa3Hble 3a00JICBaHUS JKUBOTHBIX, KOTOPbIE IEpPENAOTCs YEJIOBEKY,
Ha3bIBAIOTCSl aHTPONO300HO3aMH. OHM MOTYT PacIpOCTPAHATHCS ITyTEM
KOHTaKTa C 3apaXCHHOW Tyle, yepe3 HHOUIMPOBAHHOE MSICO, BOJY, M04-
By, HHQUIMPOBAHHYIO Tapy M ogexay. K HUM oTHocsTCs Takue 3aboieBa-
HUs, KaK CHOMpCKas s3Ba, TyOepKyies3, Opyuemies, slyp, poxka CBUHEU
(puc. 12.8, a), mucrepuos, cam, Tymsipemus (puc. 12.8, 6), nuxopajka, jer-
TOCIIMPO3 U JIp.

[TaToreHHbIe MHKPOOPTaHU3MbI COXPAHSIOTCS Ha MPOJYKTaX MHTAHHUS
JUTUTEIBHOE BPEMsl, €CJIH UX He 00paboTaTh CrielHaibHBIMK CPEICTBAMH.
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Puc. 12.8. AHTPOII0300HO3bI )KUBOTHBIX: ¢ — BO30YAUTENb POXKU CBHHEH
(6ak. Ery-sipelotrix isidiosa); 6 — Bo30yaurens tymsipemun (Francisella tularensis)

3ananmue 2. OcBouThH METOAUKY OIIpeaeSICHUSA CaXapoJUTUHYECKHUX,
MPOTEOIUTHICCKUX (MeTOI[I/IKa ompeaeJeHuss aMMHaKa, cepoBoaopoaa,
HHI0J1Aa U Ilp.) M OKHUCJHUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB MHKPO-
OpPraHu3sMoB.

Metoanka onpesieJieHUs CaXapoJIUTHYECKUX CBOMCTB.

IIpobupku ¢ HabOpoM cpex [mcca craBAT B IITaTHB B OOUH DAL.
Ha kaxoii npoOHpKe HaJIHCHIBAIOT HAa3BaHHE caxapa, COJEpIKallerocs B
cpene. Ha nepBoii npoOupke Kakaoro psiaa, KpoMe Ha3BaHUS caxapa, yKa-
3BIBAIOT HOMEP WM BUJ HCCIEAYeMOH MHKpOOHOW KyImbTyphl. KymbTypy
0epyT Ha KOHYMK IIETJIH B OYE€Hb HEOOJIBIIOM KOJIMYECTBE W 3aCEBAIOT II0
OOIIENPUHATON METOqUKe. 3aTeM NMPOOUPKM MOMEIIAI0T B TEPMOCTAT IPU
temneparype 25-30 °C (mis natorennsix — 37 °C). Onpenensor B Kaxmaon
poOHpKE MPOHM3OIIEAIINE HU3MEHEHUsS], YKa3bIBAlOT Ha HAJMYUE KUCIOTO-
o0OpazoBanust OYKBOH «K», YTO BUJIHO IO TIOKPACHEHHIO CPeJIbl, U Tra3000pa-
30BaHUs — OYKBOM «T'», B TOM CIIydae, €CIIH IOIUIABOK 3aII0JIHEH Ta30M.

[IpuroToBisiOT mpenapaT-mMa3ok, OKpamuBaroT 1no I'pamy. Mukpocko-
MHUPYIOT U ONPEAEIAIOT MOP(OIJIOTHIO MUKPOOa. 3apHUCOBBIBAIOT MUKPOCKO-
MMYECKYIO KapTHHY.

MeToauka onpenesieHHs! IPOTEOJIUTHYECKHX CBOICTB MUKPOOOB.

Memoouka onpedenenus ammuaxka. AMMUaK B cpelie ¢ OaKTepUaTbHOU
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KyJbTYpPOH OMpeAeNsioT ¢ momomiblo peaktnBa Heccnepa. Jns sToro B
(apdopoByIO HaIKy MUIETKOW BHOCAT KAIUTIO KyJIbTYPHI, BEIPAIICHHON Ha
MSICOIIEITOHHOM OYyJIbOHe, M Karutio peaktuBa Hecciepa.

[Tpn HanM4MM aMMHaKa CMeCh OKPALIMBACTCSl B XKEITHIH MM KOPHYHE-
BbIH 11BeT. KOpHYHEBOE OKpaIIMBaHNE YKA3bIBACT HA OOJIBIIOE COACPIKAaHNE
IPOJyKTa THUJIOCTHOTO pacraja.

Memooduka onpedenenust ceposodopoda. Hax KyapTypoi HcciieryeMbIX
MHKPOOOB MOMEMIAIOT MOJIOCKY (IIBTPOBATEHON OyMaru, CMOYEHHYIO pac-
TBOPOM YKCYCHOKHCJIOTO CBHHIIA (OyMaXkKa 3aKpeIUIsieTCsl MeXAy MpoOKon
U cTeHKoi npobupku). [Ipodbupky nmoMemaroT Ha 3 CyTOK B TEpMOCTAT.

IToyepreHne Gymaru NpONUCXOIUT NIPH COAEPKAHUH CEPOBOJOPOA, KO-
TOPBIN NpEeBpaIacT YKCYCHOKUCIBIN CBUHEL] B CEPHOKHUCIIBIM.

Mertoauka onpenesieHHs! OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX CBOICTB
MHKPOOPraHU3MOB.

ITpousBoxsAT moceB MccIeayeMOi KyIbTypsl MUKPOOPTAaHU3MOB Ha Cpe-
JIy MOJIOKO C METHJICHOBBIM CHHUM. [IpoOMpku ¢ moceBaMu HOMENIAalOT B
TepMOCTaT Ha 3 CyTOK. MUKpOOpraHu3msl, oOpasyroniie GepMeHTH OKCH-
Ja3bl M JETHIpPa3bl, OKUCIAIOT OJHU OPTaHHYECKHWE BEIECTBA B CPElc U
BOCCTaHABJIMBAIOT Apyrue. [Ipu 3ToM MOJOKO 0OecIBEYHMBAECTCS M MPHOO-
peTaeT KPEMOBBII WK OCIIBIi I[BET.

KOHTpOJ’[LHBIe BOIIPOCHI

1. Yro Takoe OMOXMMUYECKHE CBOHCTBA MUKPOOPTaHU3MOB?

2. XapaxTepucTika OMOXUMHYECKUX 0COOCHHOCTEH OaKTEepHiA.

3. Kakue dpepMeHTHI MUKPOOPraHU3MOB BbI 3HaeTe?

4. Kak onpenesnsifoT caxapolIuTHIECKHE CBOMCTBA MUKPOOPTaHH3MOB?

5. Urto Takoe MpOTEOIUTHIECKHE CBOMCTBA MUKPOOPTaHH3MOB?

6. BousiBiieHHE OKHCIIHMTEIILHO-BOCCTAHOBHUTENILHBIX (DEPMEHTOB MHKPO-
OpraHU3MOB.

7. Uto TaKoe ayTONUTHYECKUE CBOIICTBA MUKPOOOB?

8. Kakue maToreHHble W yCJIOBHO-IIATOI€HHbIE MHUKPOOPIaHM3MBI Iepe-
JTAIOTCS 4epPe3 MOJIOKO?

9. OnpeneneHne NPOAYKIMN THAPOIUTHIESCKUX (PEPMEHTOB.
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JlabopaTopHoe 3aHsaTHe 13.
BO3BYAUTEJIA BPOXKEHUSA
U OPOAYKTHI UX KU3HEJAEATEJIBHOCTHU

Hean 3ansiTMsi: M3Y4nTh BO30ynuTeneld OpOXKEHHS W TPOIYKTHI HX
KHU3HEICATEIbHOCTH. VM3y4nTh MEXaHM3MBI PEaKIMU MOJIOYHOKHCIIOIO U
CHHMPTOBOTO OpOXKEHHH, 03HAKOMUTHCS C MHUKPOOPTaHMU3MaMH, HHULIUUPY-
IOITAMHA OpOKCHHE.

MaTtepuanabl U 000pyAOBaHHMe: KOJOBI C TpoOaMH CIHPTOBOTO, MO-
JIOYHOKHCIIOT0, MaCIISTHOKHCIIOTO, YKCYCHOKHCIIOTO U MEKTHHOBOTO Opoxe-
HUS; OAKTEPUOIIOTMYECKHE TIeTIIH, IIPEMETHBIE CTEeKJIa, IOKPOBHBIE CTEKIIa,
PEaKTHBBI Ul OKpaIMBaHUs MHKPOOPraHU3MOB 1o ['pamy, pacTtBop Hoxa,
STUJIOBBII CHHPT, KOHIEHTPUPOBAHHASI CEpPHAsl KHCJIOTa, SKCUKATOp, Mell,
kaprodenb; TepMocTaT, MUKPOCKOII.

Xoj 3aHATHSA

3aganue 1. U3yuynTh MUKPOOPraHN3MBbI, YIYACTBYIOIIME B CIIHPTO-
BOM, MOJIOYHOKHCJIOM, MACISTHOKHCJIOM, YKCYCHOKHCJIOM OpokeHUH U
OposkeHUH MEeKTHBHOBBIX BeLIECTB.

Cnupmoegoe 0podceHue TPENCTABIACT COOOW pa3oKEHUE caxapa Ha
STUJIOBBII CIIMPT M YIJIEKHCIOTY C BBIJICJICHHEM CBOOOAHON sHepruu. Bosz-
OyIUTeNH CIUPTOBOTO OPOKEHUS MIMPOKO PACIpOCTPAHEHBI B MPUPOIE —
Iukre nposxokn. K HUM oTHOCATCS ApoxoKeBble TpHOBI pona Mycoderma n
Torula, mecueBbie TpUOLI pomia Mucor  HEKOTOpPEIE GaKTEPHH.

HanbGonee BakHOE XO3SHCTBEHHOE 3HAYECHHE MMEIOT APOXIKEBBIE TPH-
Obl, MpUHAIUIeXKAIIMe K ceMmeiicTBy Saccharomycetaceae poay Saccharo-
myces (puc. 13.1). Pa3nuuHble BUABI STHX IPONOKEH MPUMEHSIOTCS B KOH-
JMTEPCKON MPOMBIIUIEHHOCTH, TPH ITOJyYSHUH BHUHA, IPUTOTOBICHUH Pa3-
JIMYHBIX MPOAYKTOB.

CriuproBoe OpOXKEHHME HICT B aHA’POOHBIX ycinoBusx. OOpasyromuiics
CHHPT BPEICH ISl IPOXKIKEH, U IIPU ero HaKOIUICHHH OpOoKEeHUe MpeKpalia-
erca. OfgHAaKO HpU BHICOKOM KOHIICHTpAIlMM caxapa B PacTBOPE JIPOXIKU
MOT'YT OCTaBaThCsl )KMBBIMU B Cpelie, coaepxaliei 1o 15 % cnupra.

Jnst KynTbTUBUPOBAHUS IPOXKKEH MTPUMEHSIOT NUTATeIbHbIE Cpeabl, 60-
raTele caxapaMH: COJIOJOBOE CycCllo, BUHOrpagHblil cok, MIIb ¢ 1 % rmoko-
361 WJIM CHUHTETHYECKHE CpPEIbl, B COCTAB KOTOPHIX BXOMSAT YIJICBOJBI.
Jposxoxu XopomIo pa3BuBaroTcs B kucioi cpeae (pH 3,0-6,0) mpu temnepa-
Type 25-30 °C.
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Puc. 13.1. [Ipox:xeBbie rpulObl poga Saccharomyces

Conooosoe cycno. Cycno, TOTydeHHOE Ha THBOBApPEHHOM 3aBOJE
(puc. 13.2, a), crepunusyior u octaBisiior Ha 3—4 Henenu. Cycio (uiib-
TPYIOT, pa30aBIsIIOT B COOTHOIIEHHH 1:2 BOJONPOBOAHON BOMIOMH, pa3iuBa-
10T B IPOOUPKH, cTeprin3ytoT npu Temneparype 100 °C B reuenue 30 MuH.
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Puc. 13.2. TIuTtaTensHble CPeas! 1S KyIbTHUBUPOBAHUS IPOSKIKEH:
a — COJIOZIOBOE CYCII0; 6 — IPOXOKEBas BOAA

Ipoorcocesas sooa. K 1 1 BomonpoBoaHOM BOjbI n00aBisitoT 80 T mpec-
coBaHHBIX WM 20 T CyXHX JAPOXOKEH M KHIATAT CMECh B TeUeHHE 15 MUH.
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3ateM QUIBTPYIOT Uepe3 OyMakKHBIH QMIIBTP, PA3IMBAIOT IO MPOOUPKaM U
crepuin3yotT npu Temneparype 120 °C B Teuenue 20 MuH.

Jluist monmy4eHust IUIOTHON cpelibl K JIposokeBol Bozae (puc. 13.2, 6) no-
OaBstoT 2 % arap-arapa, TOTOBSIT aHAJIOTHYHO, Kak MITA.

Monounoxucnoe 6porcenue BBI3BIBACTCS MOJIOYHOKUCIBIMU OaKTepu-
SIMH, KOTOpBIE C IOMOLIbIO (PEPMEHTOB COpa)XKMBAIOT MOJIOYHBIH caxap
(;1axTo3y) M J11000H pyroi caxap (IJIFOKO3Y) JI0 MOJIOYHOM KHCJIOTHI U ApY-
THX MPOYKTOB.

[To xapakrepy OpOXKEHHUSI MOJIOYHOKHCIIbIE OaKTEpHUU JENATCS Ha JIBE
rpynubl: ToMo(epMEHTAaTHBHBIE, KOT/Ia IPOJAYKT Pa3jIoKeHHUs — MOJIOYHAs
KHCJIOTa, U TeTepo)epMEeHTaTHBHBIE, BBI3BIBAIOIINE OOpa30BaHHE, KPOMeE
MOJIOYHOH KHCIOTBI, JIPYTHUX TNPOAYKTOB OpOXKEHUS: CIHpPTa, YKCYCHOH
kucnotel, CO, u ap.

K mepBoii rpymnmne OTHOCSTCS: MOJIOYHOKUCTBIN U CIUBOUHBII CIPENMO-
KOKKU, ayudopunvhas u 6orzapckas nanouku (puc. 13.3).
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Puc. 13.3. Bo30yauTtenu MOJIOYHOKUCIIOTO OPOXKEHHUS: d — MOJIOYHOKHUCIIBIN CTPENITOKOKK
(Streptococcus lactis); 6 — aunnoduisras nanouka (Lactobacillus acidophilus)

MOoJIOYHOKHCIBIA CTPENTOKOKK (Streptococcus lactis) — daxynbra-
TUBHBIA aHa’po0, HECTopooOpa3yromuil, HEMOABIDKHBINA. Pacmomaraercs
KOPOTKHMH IETIOYKAMH WII TIONAPHO B BUJIE JBYX CJIETKA BBITSHYTHIX JIH-
wiokokkoB. [To I'pamy okpamiBaercst MOI0KHUTENbHO. ONTHMAIbHAS TEM-
neparypa pocra coctasiser 30-37 °C.
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CanBOYHBI cTpenToKOKK (Streptococcus Cremoris) Bcrpedaercs B Mo-
JIOYHOKHUCIIBIX MPOAYKTaX ¢ OOJIBLION >KUPHOCTBIO, MMeET BUJ GoJiee JUIH-
HBIX [enoyek. Vcronb3yerces 11t MPOU3BOICTBA MAacia, CHIPOB M CMETaHbI.

AuunodpuibHas nanouka (Lactobacterium acidophilum) mo mopdouo-
run Onm3Ka K OoNrapckoi manoyke, HO IMEET APYro TeMIlepaTypHBIH OTI-
TuMyM pa3utus — 37 °C. Vcnonb3yercs A U3rOTOBICHHUS alliA0(DUITHHA.

Boarapckas najnouka (Bac. bugaricum) — kpymHasi, 6eccriopoasi, He-
nojABWKHAas. Pacnonaraercs napamMu Wiv KOpOoTKUMH nenoukamu. [lo I'pa-
My OKpAIIMBAeTCsl MONOKHUTeNbHO. ONTUMaNbHAsS TeMIepaTrypa pocTa —
40-45 °C.

Ko BrOpoif Tpymme rerepodepMEHTATUBHBIX OAKTEPHA OTHOCATCS. Ka-
NYyCmHasA NAalo4Ka, psao AaKkmooayui, a TaKkkKe KeQupHbie OPOAHCHCU U MO-
JI0YHast naecenb. MUKPOOPraHU3MBI 3TOM TpYINBI Yalle BCTPEYArOTCS B
3aKBalIEHHBIX OBOLIAX U CHIIOCE.

KanycrHas mamouka (Lactobacterium brassicae) Bmecrte ¢ orypeunoi
BCTPEYAETCsI B 3aKBAIIICHHBIX OBOIIAX, OHA IPAaMIIOJIOKHUTENIbHA, CIICIUICHA B
mapbl U mermoykd. TemmnepaTypHbIid onTuMyM passutus — 25 °C. B momnou-
HOKHCJIBIX IIPOAYKTaX MOKHO BCTPETHTh U NPONHOHOBEIC OaKTEepHid, momna-
JIAI0IIHE B MOJIOKO M3 TOYBBI U C PACTCHHH. M NMpUHAIIEKUT 3HAUUTEb-
Hasl POJIb TIPU CO3PEBAHHUHU CHITYKHBIX CHIPOB.

Kedupusie aposxxu (Saccharomyces kefiri) — sto npoxoku, kotopbie
MEepPeBOIAT MOJOYHBINA caxap (JIaKTO3y) B CIHUPT, MPU 3TOM BbIpabaThiBas
HeOOJIBLIOE KOJIMYECTBO CIHPTA.

Monounywo miecens (Oidium lactis) MoxxHO OOHApYX HTh CBEpXy Ha
MOJIOYHOKHCIIBIX Nponaykrax. OHa HMeeT MUIENUH, pachalaloluics Ha
YCTBIPEXYTOJIbHBIC WJIM OBAJIbHBLIC KIICTKHU, OTIUYANOMIMUECA CPABHUTCIIBHO
OonbmMu pasMepamu. OkucisieT MonoyHyro kucinoty xo CO, u BOZBL,
yXyALIas Ka4eCTBO CKUCIIEr0 MOJIOKA.

Macnanoxucnoe Oposcenue — CIOXKHBII NPOLECC NPEBPALCHUS yTIe-
BOJIOB B MACJIIHYIO KUCJIOTY U JPYTHe MPOILYKTHI, COBEPLIAeMbIN IPYIITONH
OOJIMTAaTHBIX AaHAPOOHBIX CIIOPOHOCHBIX Oakrepuii w3 poxa Clostridium.
JlanHple GakTepUM BCTPEYAIOTCS B 3arpsA3HEHHOW BOJE, BEPXHHX CIIOSX
MOYBBI, HABO3e, MOJIOKeE, chipe (puc. 13.4). K uum otHocstest Cl. buturicum,
Cl. pacteurianum, Cl. pectinovorum u mp.

Pacmiany moaBepratoTcst He TOJIBKO caxapa, HO U OoJjiee CIIOXKHBIE yrie-
BOJIBI MOJ JICHCTBHEM CIIOXKHBIX Pa3INYHBIX aKTHBHBIX (PEPMEHTOB MACIs-
HOKHCIBIX Oaktepmit. OOpasylomasicss MacisHas KHCIOTa B HEBBICOKHX
KOHIICHTPAIHSAX SBISICTCS CTUMYJIATOPOM POCTA PACTCHH.
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Puc. 13.4. Coip, 06ceMEHEHHBIH KIOCTPUIUSIMHE, KOTOPBIC YIACTBYIOT
B MAaCJISTHOKHCIJIOM OpOXKEHHU

[ponece ykcycrHokucnozo 0porcenus BBI3BIBACTCS TPYIION OaKTEpHH,
SIBIISFOIIUXCST OOMTraTHBIME a3po6aMu. OHM OKHCIISIFOT STHIIOBEIH CIIAPT 10
YKCYCHOI KUCIIOTBI ¥ BOJIBI B CTPOTO a9POOHBIX YCIOBHSX.

[Tpu sTOM BBIIENSIETCS 3HAUUTEIBHOE KOJIWYECTBO YHEPrHU. Paznuunbie
MIPOAYKTHI, COAEpIKaIIie alIKoroib (COMPT, BUHO, ITUBO), SBIISIOTCS Ojaro-
HPUATHBIM CyOCTpaTOM ISl Pa3BUTHS YKCYCHOKHCIBIX OaKTepHi, rmonana-
IOIINX CIOJIa U3 BO3yXa.

W3y4eHO HECKOJBbKO BHIOB YKCYCHOKHCIBIX OakTepuit — Bact. acetici,
Bact. pasterianum, Bact. xylinum u np. Bce onn nmeroT Gopmy mamodex,
rpaMOTPHLATENbHBI, CIIOP M Kalcysl He 00pa3yloT, paclojaratoTcsi Lenod-
KaMH. YKCYCHOKHCIIbIE OaKTepUH SIBISIOTCS CTPOIMMH a’3po0aMu M BCerza
Pa3BUBAIOTCA Ha IMOBEPXHOCTH COpaKUBAeMOW KHUAKOCTH B BHE CEPOBATO-
0e0it rmasKkoi MM MOPIIUHUCTOH TUICHKH.

OzuH BUJI YKCYCHOKHCIIBIX OaKTepHid OTIMYAETCs OT APYroro Mo BHEII-
HEeMy BHJy IUICHOK M MX OTHOLICHHIO K OKpacke HomoM. Bact. pasterianum
obpasyeT Cyxyl MOPIIMHHUCTYIO IDIEHKY. ECIM BHECTH KyCOYeK IUICHKH B
Karuro #foma, To IeHka cuHeeT. Bact. kutzingianum pacrer B BHIe ciau3u-
CTOM TIaJKOM IUIEHKH, ITOIHMMAIOIIENCS IT0 CTEHKAM KOJIOBI, C HOIOM JaeT
cuHee okpammBanue. [Ienka Bact. acetici rmaakas u cnmsucras, Mo CTEH-
KaM He [TOJTHUMAEeTCs], HOZ0M OKpAIIUBAETCS B JKEJITHII LIBET.
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Acetobacter pasteurianum o6pasyer cyxyl MOpPIIHHHCTYIO ILIEHKY,
MOAHMMAFOLIYIOCS 110 CTEHKaM KOJIOBI M OKpALIMBAIOLIYIOCS OT Hola B CH-
Huii ner. @opma HakTepuit Mopdonorndecku Gnuska k Acetobacter aceti.
Pa3BuBaeTcs Ha aJKOTOJBHBIX HAUTKAX.

Bposscenue nekmunoewvix éeujecme BHI3BIBACTCS aHAIPOOHBIM MHKPO-
opranusmom Granulobacter pectinovarum — kpymnHoO#, MOIBIIKHOMU, CIOPO-
oOpasyromiel nanoukoir. B pesynbrare OpokeHUs 00pa3yrOTCs MacisHas,
YKCyCHasl KHCJIOTHI, YIIIEKHCIIOTa U BOJOPOJ. AdpoOHOE OpoKeHHEe IeKTH-
HOBBIX BELIECTB MJCT MPH y4aCTHH CEHHOM, KapTO(enpHOH manodex u pas-
HBIX BUIOB MYKOPOBBIX IPHOOB.

3aganue 2. [IpuroToBUTH mMpenapaTbi-Ma3Ku Bo30yauTeseil opo-
JKeHusl (CIIHPTOBOE, MOJOYHOKHUCJI0€, MACITHOKHCI0€, YKCYCHOKHCJIOe
U NEeKTHHOBOE), okpacuth no I'pamy. [IpoBecTn MUKpPOCKONUPOBAHUE
KyJbTYPHBIX Ipox:keii pomos Saccharomyces m Schizosaccharomyces,
MOJIOYHOI TJIeceH! (THMJIOCTHBIX 0aKTepHii, MHOTOKJIETOYHOr0 MHUIle-
JINs), MOJIOYHOKHCJIBIX OaKTepHii, a Tak:Ke NMPeNnapaToB, B KOTOPBIX
oouapyxusawtes Cl. pasteurianum, CL butiricum. U3y4uts MAKPOOp-
TaHU3Mbl, YYaCTBYIONIVE B MPEBPAIleHNH CIIUPTA B YKCYCHYI0 KHCJIO-
Ty. 3apucoBaTh NOJy4YeHHbIE Pe3yJbTaThl B TETPAIH.

Hns o3naxomnenusn ¢ baxmepuamu cnupmogozo opoicenus HeOOX0IUMO
B K00y o0beMoM 250 mu Hamuth 50 mMu 20%-HOro pacTBopa caxaposbl U
00aBUTH OKOJIO 1 T Apoxokel, pa3BeneHHBIX B 10 M pacTBOpa caxapo3sl
(20 %). 3arem konby 3aKphIBAIOT BaTHOW IPOOKOW M CTaBST B TEPMOCTAT
npu Temnepatype okoso 35-40 °C Ha Heckonbko aHed. [lonydueHHbIe MUK-
POOPraHU3MBI OKPAIIMBAIOT 1 MUKPOCKOITUPYIOT.

Hns npueomosnenus npenapamos-maskos ¢ 6axmepusmi MOAOYHOKUC-
71020 6podscenuss (ToMo(hepMEeHTATHUBHOE OpOXKEHHME) MOXKHO BOCIIONB30-
BaThCS TOTOBBIMH MOJIOYHOKHUCIIBIMU MPOAYKTaMH (TIPOCTOKBAIIA, alMIo0-
¢unmuH, kedup) U pacconoM (rerepodepMeHTATHBHOE OposkeHHe). YKa3aH-
HbIC TIPOIYKTHl HAHOCAT IMETIIeH Ha MPEIMETHOE CTEKJIO M JCNA0T TOHKUH
Ma30kK. OKpalMBaoT B TeYCHUE 3—5 MUH BOJHBIM PaCTBOPOM METHIICHOBO-
IO CHHEr0 ¥ MHKPOCKOIIUPYIOT.

Hna Kyremusuposanus MACIAHOKUCTLIX Oaxkmepuii 6 1abopamopHbix
VCIOBUAX NPUMEHAIOM KAPMOPDENbHYIO Cpeldy.

B kon0y moMemarT HECKOJbKO JIOMTHKOB HEOUHUILIEHHOTO KapTodels,
3aIONTHAIOT UMU NMPOOUPKY Ha 1/3 o0bema, mobasisttor 0,5-1 T Mena u 3a-
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TIOJTHSIOT BOJOTIPOBOHOM BOI0M 110 Kpast. KoiOy cTaBsaT Ha BOAsSHYIO OaHIO
npu temneparype 80 °C na 10-15 mun. 3ateM kon0y co cpeoil HoMenaoT
B TepmocTar mpu temieparype 37 °C.

UYepes 2—3 CYTOK B XHJIKOCTH OOHApy>XHMBAIOT OAKTEPHH MaCJISTHOKHC-
JI0T0 OpO’KEeHUSI.

Hna xavecmeennozo onpeoenenus YKCYCHOU KUCA0Mbl HEOOXOIUMO K
5 M1 uccneryeMon KUAKocTH 100aBuTh 0,5 MI1 3THIIOBOTO civpTa U 2—3 M
KOHILICHTPUPOBAHHON CEpHOH KHCIOTH. CMech MOJOrpEeBarOT. 3amax rpy-
IIEBOM ACCEHIMH (YKCYCHOATHIIOBOTO 3(Hpa) YKa3elBaeT HA IPUCYTCTBHE
YKCYCHOW KHCJIOTBI.

Jnst mosrydenust unctoi KynsTypsl Granulobacter pectinovarum 6epyr
MIPOCTEPIIN30BAaHHBIE JIOMTHKH KapToQens, 0OCHIIaloT MEIOM M HaHOCST
Ha HUX KaIUllo JKHJIKOCTH M3 COPOKEHHOH coloMku. bakrepuonornueckyro
YaliKy ¢ KapTodesieM MOMEIIAlT B AKCUKATOP, BEIKAYMBAIOT BO3JAYX U CTa-
BAT B TepMocTaT npu temieparype 35 °C. Ha noBepxHoctu KapToesst Bbi-
pacTaroT KOJOHHH OAlMILT IEKTHHOBOTO OpOXKEHUs.

KoHnTpoabHbIe BONPOCHI

1. Kakue ycnoBust HEOOXOIUMEBI U IPOTEKAHUS OPOKESHMS?

2. HazoBuTe pepMEHTHI IIPOIIECCOB OPOIKEHUSI.

3. Uem oTiimgaeTcsi roMo(pepMEHTaTUBHBIN IIpoIecc OT reTepodepMeH-
TaTUBHOTO?

4. Moo4HOKHCTIOe OpoKeHHe: BO30OYAWTENH, XAUMHU3M, IIPIMCHEHHUE B
KMBOTHOBOJICTBE M IPOMBIIIJIECHHOCTH.

5. B yem 3akiovaeTcsi CyTb YKCYCHOKHCIIOTO OpOoKeHHs?

6. MacnsiHokHCI0e OpOXKEHHe: XMMH3M, BO30YIUTEIM M HCIOJIb30Ba-
HHE.

7. IlexTHOBOE OpOKEHHE: XUMH3M, BO3OYANUTEIH U UCIIOJIb30BaHUE.

8. Uto Takoe costooBoe cycyio? JIJis 4ero OHO UCMOJIb3yeTCs?

9. Kak ompenenseTcs Bua Bo30yaureneir OpoxeHns?

10. Kak npuroToBUTH MpenapaTsl-Ma3ku Bo30yanuTeneit OposkeHus?

11. Kakoe mcnome3yercst 000pyI0BaHHE W MaTepuaibl IJIs UCCIIeIoBa-
HUS BO30OyauTese OpoxeHus?

12. Ha3zoBuTe KyJbTypHBIE pachl APOXIKEH, BBI3BIBAIOIIMX CIMPTOBOE
OpoKeHHe.

13. Kakum ¢rmocoboM MOKHO 0OHAPYKUTh MOJIOUYHYIO KHCIOTY?

14. Kak MOXHO OJIYYUTH KYJIbTYPY MAcCITHOKHCIBIX OaKTepuii?

15. KakoBbI ocobenHocTH 6aktepuit poma Clostridium?
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JlaGopaTopHoe 3ansiTue 14.
METO/bI JABOPATOPHOU JUATHOCTUKU
BAKTEPHAJIbHbIX U BUPYCHBIX HHOEKIHUIA

Henb 3aHATHA: 03HAKOMUTHCS C IPAaBUIaMU B3ATUS MaTepUana u nepe-
CBUIKOH ero Jyist JJabopaToOpHOTo MCCIIeIOBaHHS, C METOIaMH JIa00PaTOPHOI
JIMarHOCTUKH OaKTEpUANIbHBIX U BUPYCHBIX MH(MEKIHH.

Marepuanbl H 000pyJ10BaHHe: MUKPOCKOIBI, IMMEPCHOHHOE Maclo;
OKpaIIeHHBIE Ma3KH CHOMPCKOMN SI3BBI, Ma3KH C POKUCTOM MaJIOYKOM, Ma3Ku
¢ TyOepKyJIe3HOH MAI0YKOH, KyIbTypa KAIISYHOH MalOYKH Ha cpene JHO;
IIPeAIMETHBIE CTEKJIa, HAOOp PEeakTHBOB ANl OKpammBaHuA 1o ['pamy, ro-
penKy, 6aKTEepHUOIOTHIECKHE TIETIIN; JEMOHCTPAlMOHHBIC TaOIHIBI.

Xoj 3aHATHA

3ananue 1. O3HaKOMUTBCS ¢ NPaBWJIAMU 0TOOpPa MaTepuaja s
JIaGOPATOPHBIX HCCJIET0OBAHMIA.

Baxkmepuansnaa WV éupycHas uHgekyus — 3TO CIOXHBIA OHOJIOTH-
YeCKHH MpoIecc B3aUMOACHCTBHS MaKpOOpraHW3Ma M Bo30yauTens 6ones-
HU, NIPOUCXOAAIIUHN IIPU ONPEACIECHHBIX YCIOBUSIX BHEIIHEH Cpebl.

B mporiecce 3BOMIONIH OHU BHIBI MUKPOOPTaHU3MOB IPUCTIOCOOMITICE
K Tapa3sUTHPOBAHUIO TOJBKO B OpraHM3ME MIICKONUTAIOMINX, Ipyrue —
TOJILKO B OpTaHU3MeE YeJIOBEKa WIIH PHIO.

JleiicTBUE MATOTCHHBIX MHUKPOOOB HAa OPTaHMW3M BBICOKOCIEIH(pHYIHOE,
T. €. KOKIbIH BUJI UX BBI3BIBAET OIpeAcieHHbIH MH(DEKIIMOHHBIN MpoIecc.
CreneHp MAaTOTEHHOCTH (BHPYJICHTHOCTh) y PAa3HBIX IITAMMOB OJHOTO U
TOTO K€ BHJA MOXKET OBITh Pa3IHYHON.

[lpu auarHocTHKe BUPYCHOM MH(EKIMH yCTaHABJIMBAIOT TUATHO3, BBI-
SICHSIFOT MYyTH 3aHOCA MHQEKIINH, OMPENEISIOT (GaKkTOphl, CIOCOOCTBYIONINE
pactipocTpaHEeHHIO HHPEKITIUH CPEIU KUBOTHBIX.

Ilpasuna ombopa mamepuana u nepecovlika e2o 0/t 1AOOPAMOPHO20 UC-
cnedosanus. VccnemyeMslii MaTepuan HEOOXOIUMO OTOMpPATh CTEPUIBHBI-
MU UHCTPYMCHTaMHU B CTEPHIBHYIO MOcyAy. [IoBepXHOCTh opraHa (TKaHH)
Ha MECTe paspesa ClIe[yeT MPUXKeub IUNaTeleM WIH MEeTaJUIMYecKOH Ia-
CTUHKOM.

Martepuan OepyT He o3IHee 2 9 ocie THOENN KUBOTHOTO, OCOOCHHO B
TEIUIoe BpeMsl roja.
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Marepuan OTIpaBIsIOT B 1a00OPaTOPHIO B HEKOHCEPBUPOBAHHOM BHUJIE B
CiIydae ero JOCTaBKH B TedeHHe 24 4. Ecim 3To HEBO3MOXKHO, MaTepHall
MOCBUIAIOT B 3aMOPOXXEHHOM (B TEPMOCE CO JIbJIOM) MJIM KOHCEPBHPOBaH-
HOM Buje. [lyi1 KOHCEepBUPOBAaHUS UCHONB3YIOT 30%-HbIi BOJIHBIN pacTBOp
XMMHUYECKH YUCTOTO INIMIEPHHA WM CTEPUIIBHOE Ba3eNNHOBOE Macio. Ma-
TepHall 3aJIMBal0T KOHCEPBUPYIOIIEH KUIKOCThIO B COOTHOIIEHUH 1:5.

TpyIsl MEJNKUX KUBOTHBIX (TIOPOCST, SITHAT, ITHUI) MTOCBHITIAIOT LETUKOM
B HEMpPOHUIaeMoil Tape.

®dekaibHbIE MacChl JJIsl UCCIEJOBAHUS OTIIPABIISIOT B CTEPHIBHBIX CTa-
KaHax, O0aHKaX, NMPOOMpKaxX, IUIOTHO 3aKPHITHIX IEpPraMeHTHOH Oymarow.
OT TpyNOB XHMBOTHBIX (heKaJIMH MOXKHO TOCHUIATh B OTPE3KE HEBCKPBITOTO
KUIIEYHHUKA, TIEPEBA3aHHOTO C 000MX KOHIOB. Dekanmnu HEOOXOAMMO 10-
CTaBHUTH B JIAOOPATOPHIO HE TO3/1HEE 24 U MTOCTIEe UX B3SITHS.

Koxy mns uccnenoBanus OepyT n3 HamOoiee MOpakeHHBIX MecT (pas-
MepoM 10%10 cM) 1 TOCBUTAIOT B CTEPIITFHON TePMETHIECKU 3aKyIIOPEHHON
ocye.

KpoBs, rHol, cnu3p, 3Kkccyaar, MoUy, Kenub U APYroil MaTepuai mochl-
JIAlOT B JIADOPATOPHIO B 3aasiHHBIX MACTEPOBCKHUX MHUIIETKAX WU CTEPHIIb-
HBIX IPOOHpPKaX, (pIakoHax, XOPOLIO 3aKPBITHIX CTEPUIBHBIMU PE3MHOBBIMU
poOKamH.

He6onbi1oe koIm4ecTBoO KPOBH Y )KMBOTHBIX MOYXHO MOJIYUYUTb U3 MEJI-
KHX KPOBEHOCHBIX COCYMOB yxa (puc. 14.1), y myIIHbIX 3Bepeil — U3 JTanku
(manplia), KOHYMKA XBOCTA, Y Kyp — U3 I'pEOHS WM cepexeK, y yTOK U Ty-
ceil — U3 MAKOTH CTYITHH KOHEYHOCTEH, Y MBIIIEH — U3 XBOCTA.

Puc. 14.1. Ot60p mpob KPOBH Y CENbCKOXO3HCTBEHHBIX )KHBOTHBIX
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Jlist mosrydeHnst GOJIBIIOTO KOJIMYECTBA KPOBH €€ OepyT y KPYITHOTO po-
raToro cKoTa, OBell, K03, JIoIa e, BepOiro10B, OyHBOJIOB, SIKOB, OJIEHEH 13
SIPEMHOHN BEHBI; y CBHHEI — M3 OpOMTAIbHOTO BEHO3HOI'O CHHYCa WIIM U3
XBOCTa; y cobak — U3 BEHBI cadeHa WM TOJKOKHOH BEHBI IPENIUICUbs;
y TECLOB M JIMCHUI[ — U3 [UIAHTAPHOW BEHBI; Y KPOJIMKOB — U3 YIIIHOW BEHBI;
y MOPCKMX CBUHOK — U3 CEpAla; y NTHUI[ — U3 HOAKPBUILIIOBOH BEHBI; y Oe-
JIBIX MBIIIEH M KPBIC — U3 TOAMBIIICYHOI'O «KapMaHay» WU IyTeM JeKallu-
TaInu.

B3sitne kpoBH NPOM3BOIAT € COOINIIOACHHEM NPaBHUI ACENTUKU M aHTH-
CETITHKH.

KpoBs xenmarensHO OpaTh yTpOM, 10 KOPMIICHHS XKMBOTHBIX. B3sTyro
KPOBb BBLIEPXKUBAIOT OKOJIO yaca npu Temreparype 20-30 °C miist cBepThI-
BaHMs, 3aT€M KPOBb OTJEJSIOT OT CTEHOK NMPOOUPKHM METAIIMYECKOH CIH-
el WIM CTEeKJISTHHOM majouykoi. Jlajgee KpoBb MOMEIIAIOT B MPOXJIATHOE
MOMEIIEHUE U OTCTauBaroT B TeueHue 10—12 u ig nosyueHus CBIBOPOTKH,
KOTOPYIO MEPEHOCHT B Apyrue npooupku. CHIBOPOTKY JOCTaBISIOT B J1abo-
paTopHIo He To3ke 0JHHUX cyToK. [Ipu nepechlike Ha OOJIBIINE PACCTOSHUS
B TEIJIO€ BpeMs rojia CBIBOPOTKY KOHCEPBUPYIOT 5%-HBIM pacTBOPOM Kap-
00JIOBOY KHCTIOTHI U3 pacdyera 1-2 karum Ha 1 MII CBIBOPOTKH HITH XKe Oop-
HoW kmcnoroit u3 pacuera 0,05-0,07 r Ha omgHy mpobupKy. BrickuiaroT B
nmabopaTopuro He MeHee 2—3 MII CHIBOPOTKH. Ha Kakaoi mpobe CHIBOPOTKH
YKa3bIBAIOT BUJI )KHBOTHOT'O, €r0 MHBEHTapHBII HOMep. [IpoObl HanpaBisIoT
C ONKCBHIO B JIBYX dK3eMIIIpax. [lepechuratoT mpoOUPKH ¢ IUIOTHO 3aKphI-
TBIMH PE3MHOBBIMHU NTPOOKAaMH B BEPTHKATIHHOM IOJIOKCHUH.

Mas3ku KpOBH JCJIal0T TOHKUMH, PaBHOMCPHBIMHU, JIOCTaTOHHOﬁ JJIMHBI.
Ha Hux menaroT HaAmMCh C yKa3aHMEM HOMEpa WM KJINYKH KUBOTHOTO U
JaThbl U3TrOTOBJICHUA.

Marepuain MoChUIAIOT JUIS UCCIICAOBAaHMS B JIAOOPATOPHIO C HAPOUYHBIM.
Martepuan HEOOXOAMMO 3aBEPHYTh B XOJICT HJIM MENIKOBUHY, MPOMUTAaH-
HYIO J1€3pacTBOPOM, U YJIO)KUTh B IJIOTHBIN JIEPEBAHHBIA WJIM MeTaInye-
CKHUH SIIUK CO CTPY>KKaMH, MSIKHHOM HJIM OMIKaMH. SIIMK ¢ MaTtepuaioMm
Juisl 1aboOpaTOpPHBIX HMCCIICNOBAHUM, IOJO3PUTENBHBIM Ha HAJIMYue BO30Y-
quTesieil 0co00 omacHBIX OOJE3HEH, MIOMOMPYIOT WM  OIEYaTHIBAIOT.
[Tpu 3TOM 0HOPMIISIFOT COITPOBOANTEIBHBINH JOKYMEHT, KOTOPBIH ITOCHIIAIOT
C HapoYHBIM B 3aledyaTaHHOM KOHBEPTE OJHOBPEMEHHO C MaTEpPHAJIOM.
B conpoBoauTenbHOM MOKYMEHTE YKa3blBalOT aApec XO3sAWCTBa, BUJ HC-
CIIeZIOBaHUs, Ha KOTOPOE HANpaBISIETCS MaTepHall, MOJPOOHO OMMCHIBAIOT
HaHpaBJ’lﬂeMBIﬁ Marepuall, YKasbIBalOT €ro KOJIU4YECTBO U KOJIUYECTBO yIia-
KOBOK C HUM, BUJ, 1IOJI, MAaCTb W BO3pPaCT XHUBOTHOIO, €T0 PIHBeHTapHBIﬁ
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HOMEp WM KIMYKY, IPUBOJSAT KPATKOE ONMCAHUE SMHM300THUECKOM CHUTya-
UM, AaTy 3a00JIeBaHus, JIaTy BBIHY)KIEHHOTO YOOS MJIM IajieXa, KpaTKoe
ONMHCaHHE KIMHWYECKHX MPU3HAKOB U MATOJOTOAaHATOMUUYECKUX H3MEHe-
Huil. B 3akimtodueHun B CONMPOBOAUTENBHOM JOKYMEHTE CTABHUTCS IMpPENIo-
JIOXKUTEJbHBIM AMarHo3, JaTa, JOJLKHOCTh U HOJMUCH CIIeIUaIuCcTa, OTIpa-
BUBIIETO MaTepHall.

[MTaronornveckuit MaTepuas NpUHIMAET B 1a0OPaTOPHU OTBETCTBEHHBII
pabOTHHK, KOTOPBIA MPOBEPSET MPAaBIIBHOCTH YHMAKOBKH M COOTBETCTBHE
MaTepuala COnpoBOAUTENFHOMY JOKYMEHTY. B ciiydae eciin ycTaHOBIICHBI
HECOOTBETCTBHUS OTIPABICHHOTO MaTE€pHaJIa 3aIHUCSIM B COIIPOBOIUTEIEHOM
JIOKYMEHTE WJIM €T0 II0pYa, COCTABIISICTCS aKT, KOMHIO KOTOPOTO HAaIpaBiIs-
10T BETEPHHAPHOMY Bpady, 0TOOpaBIIEMY MaTepHal AJIsl HCCIIEOBAaHHUS.

3aganue 2. U3yunTs MeTOAbI Ja0OPATOPHOII AMATHOCTHKHU OaKTe-
PHAJIBHBIX U BUPYCHBIX HH(EKIHUH.

Mna ouaznocmuku 6aKkmepuanbHuIX UHGEKYuli TPUMEHSIOT CIEIyI0-
e 1ab0paTopHbIe METOBI:

1. Bakrepuoaoruveckas MUKpOCKOMusi. V3 maroJoru4eckoro Marepuaia
roToOBST Ma3ku. OKpAIIUBAIOT U PACCMATPUBAIOT 110J{ MUKPOCKOIIOM.

2. BakTepronoruyeckuii MeToJ] — MOCEB Ha MHUTATEJIbHBbIC CPEIbl IS
ONpeJeNeHUs] KyJIbTYPAIbHBIX M OMOXMMHYECKHX CBOWCTB U BBIICICHUS
YHCTOM KYJIBTYPBIL

3. Boigenenue TOKCHHOB. HeKkOTOpbIE MHKPOOPTaHU3MBI CIIOCOOHEI
IpoaAyuupOBaTh AAOBUTHIC BEIICCTBA — TOKCHUHBI. Pa3nuuaroT 9K30TOKCHUHBI
U DHOAOTOKCHUHBI.

4. Ceponormyeckuii MeToa. 3aKimoyaeTcs B MPOBEIECHUH PEaKIUi, 1mo-
CpE€ACTBOM KOTOPBIX B CBIBOPOTKE KPOBU OOJIBHBIX KABOTHBIX BBISBIISIIOT
cneuuduyIeckue aHTHTENa, a B IaTOJIOTHYECKOM MaTepualie — aHTUTCHbBI
(PA, PII, PCK u np.).

5. buonornueckuit Meron. CBOIUTCS K HCKYCCTBEHHOMY 3apa)KEHHIO
KHMBOTHBIX JUIA BOCIIPOM3BE/ICHHS SKCHEPHUMEHTAILHON MH(EKIUH U TOA-
TBEPXKJICHHUS MPE/II0JIaraeMoro JuarHosa.

DKcneprMeHTaIbHOE 3apakeHHe J1ab0opaTOPHBIX )KUBOTHBIX MPOBOMSAT C
LENBbI0 BBLAEIEHHUS YHCTOH KyJbTYypbl BO30OYyIMTENsl OOJIE3HH, UCIIBITAHUS
MATOTeHHOCTH M3y4aeMOro MHKPOOpraHu3Ma, ompesesieHus: 3(QdexTHBHO-
CTH BaKIIMH, IMMYHHBIX CBIBOPOTOK.

/s ouaznocmuxu 6upycHvIX UK eKyuil TPUMEHSIOT CIEAYIOIIHE Jia-
OopaTopHBIE METO/IBI:
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1. 3apaxxeHre KyprUHBIX SMOPHOHOB.

2. UccnenoBaHue TOro MaTOJIOTUYECKOr0 MaTepualia, B KOTOPOM BUPYC
oCTaBJIsIeT CBOM ciepl. Hampumep, OCIIEHCTBO — BO30YAUTENEM SBISCTCS
HEHpOTPONHBIN BUpyc. B 1abopaTopuio MOCBEUIAIOT TOJIOBY JKHBOTHOTO,
MPOBOJIAT MUKPOCKOIIMIO MO3ra Ha Hanuume Tenel] badema — Herpu. Wn-
(EKIMOHHBIN TemaTUT — BO30YIUTENIEM SABJSICTCS BUPYC U3 CEMEUCTBA ajie-
HOBHPYCOB. [IpOBOJST HCCICIOBaHUE IMEYCHOYHBIX KJIETOK HA HAIMYHC
BKITIOUCHHUH Trma PybapTa.

3. Ceponornaeckuif METOI.

4. buonornueckuit meron (Ouorpoda).

3ananue 3. MUKpPOCKONIMPOBATH FOTOBBIE NpeNapaTbl-Ma3Ku BO3-
OynuTeseil MHPeKIUOHHBIX 0oJie3Hell. MUKPOCKONNYECKYI0 KAPTHHY
3apHCcOBaTh B TeTPaju.

[To Tabnuuam, pUCyHKaM IO3HAKOMHTHCS M WU3YyYHTh OCHOBHBIEC CBOW-
cTBa BO30yauTelNieil OakTepualibHbIX M BUpycHbIX MH(pekuuii. [To mMa3zkam
U3y4UTh MOP(OIJIOTHIO, OCOOCHHOCTH CTPOCHHUSI KaKAOT0 MHKPOOPTaHM3-
Ma — Bo30yauTens MHQEKIMOHHOW O0NIe3HH. 3apHcoBaTh U CIENaTh HEOO-
XO/IMMBIE 3aIIMCH B TETPAIIH.

KoHnTpoabHble BOpochl

1. Yro takoe nHOpEKIsI, HHPESKIIMOHHEI mporiecc?

2. Tlepeuncnure 1abOpaTOpHbIE METOIbI AMArHOCTHKH OaKTepHAIbHBIX
HHEKITIH.

3. Ilepeunciute 1a00paTOPHBIC METOABI THATHOCTHKH BHPYCHBIX HH-
(hexIHii.

4. Kak mpoBOJAT UCCIICIOBAHMS MTATOJIOTHYECKOTO MaTepraa’?

5. Kak muarHoctTupyroT 6akTepruaibHyIO WIH BUPYCHYIO HHPEKIIHIO?

6. [IpaBuna B3ATHs KPOBU IS JIAOOPATOPHBIX UCCIICTOBAHHA.

7. OnumuTe MPUTrOTOBICHUE MA3KOB JIJIs TAOOPATOPHBIX UCCICIOBAHUH.

8. Kak mpoBoauTCst mepeiadya MaTOJIOTUYESCKAX MATEPHAIOB B HAYYHO-
HCCIII0BATEIBCKYIO JabopaTopuio?

9. OdopmiicHHEE CONPOBOAUTENHLHBIX JOKYMEHTOB, aKTOB Ha MATOJIOTH-
YecKHi MaTepHal B 1a00paTOpHIO.
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CJIOBAPb TEPMHUHOB

ABTOKJIAB — ammapaTt I MPOBSACHUS PA3IUYHBIX MPOIECCOB IIPU
HarpeBaHWU WM NOJ JaBJICHUEM BbIlIe aTMocepHoro. B Mukpobuonoruye-
CKOIl MPaKTHKE MPUMEHSIOT aBTOKJIABEI Pa3IMYHON KOHCTPYKIMH JUIS CTe-
pUIH3alui  OOBEKTOB BBICOKOTEMIIEPATYPHBIM HACHIIICHHBIM BOJISHBIM
Iapom.

ABTOJIM3 — pa3pylICHHE WM CAMOPACTBOPEHHE KJIIETOK 3a CYET COo0-
CTBEHHBIX (3HJIOTEHHBIX) (PEepPMEHTOB.

ABTOJM3AT — MIPOAYKT, MOIyIaeMbIi B pe3y/IbTaTe aBTOJIN3a KIETOK.

ABTOJM3AT JPOXKKEBOIN — MPOAYKT, MOTy4aeMbIil B pe3yJibTaTe aBToO-
JIN3a TIPECCOBAaHHBIX TIEKApCKUX Apoxked (mpu temmneparype 60 °C B Te-
yeHue 2 cyTrok). MimMeer cMeTaHO00Opa3Hyl0 KOHCHCTEHLMIO W KOPHUYHEBa-
THI [BET. BXOMUT B COCTaB MHOTMX NMHUTATEIbHBIX CPe JJs BhIPAIIMBaA-
HUS MUKPOOPTaHU3MOB KaK MCTOYHHK A30THUCTHIX BCIICCTB U BUTAMHHOB
rpynns B.

ABTOTPO()BI — OPTaHU3MBI, CIIOCOOHBIE HCIIOJIb30BaTh JAUOKCUJ YTIiie-
poJia B KauecTBe €ANHCTBEHHOT'O MJIM INIABHOTO MCTOYHUKA yriiepoJia U 00-
Ja/Iaf0IIAe CHCTEMON (ePMEHTOB IS €r0 aCCUMMIIALINK, a TaKkKe CII0CO0-
HBIE CHHTE3UPOBATh BCE KOMIIOHEHTHI KJIeTKH. HexoTopsie aBTOTpodsI MO-
TYT Hy’KIAaThCS B DK30TCHHBIX (ITOCTYIMAIOUINX W3BHE) BUTAMHHAX U (haKTO-
pax pocra (aykcoTpodsr). B 3aBUCHMOCTH OT UCTOYHUKA SHEPTHH, UCIIOIb-
3yemoro misi BocctaHoBieHuss CO,, pa3nuyaror (GpoToaBTOTpOoGEl (Ha3eM-
HBIE 3€JICHbIC PAaCTECHHUS; BOJOPOCIH; IIHaHOOAKTEpUH, CIIOCOOHBIE K OKCH-
reHHoMy (oTocuHTe3y; HoTOTpOdHEIE OAKTEPHH, OCYIIECTBISIONINE aHOK-
CUTeHHBIH (POTOCHUHTE3) U XEMOABTOTPO(BHI, OJYYAIOIINE IHEPTHIO 33 CHET
OKHCJICHHUsSI HEOPraHWYECKUX COCAMHEHUIH M OCYIIECTBISIONIME XEMOCHH-
Te3. BOJIBIIMHCTBO aBTOTPO(OB aCCHMWIIMPYIOT JUOKCHI YIJepoaa uepes
BOCCTaHOBUTENbHBIA meHTo30dochaTupii myts (uukn KambBuHa). ABTO-
Tpo(hbI — IPOIYIIEHTHI OPraHUYECKOTO BellecTBa B Onocdepe, oOpasyroriue
MIEPBEIA TPOPUUECKUI YPOBEHD B COOOIIECTBAX.

ABTOXTOHBI — PACTUTEJIBHBIC WM KUBOTHBIE OPTaHW3MEI, 00Opa3oBaB-
mmecss B MpOIecce BONIONHWK B JAHHOW MECTHOCTH WM HCCTapH B HEH
0oOuTaBIINE U )KUBYIIHE B HACTOsIIEE BpeMs (MHAYe aDOPUTEHEI).

Arap (arap-arap) — HOJHCaXapUIHBIH MPOAYKT M3 MOPCKHUX BOIOPOC-
neﬁ, HCHOHLSyeMLIﬁ JJI ITIPUTOTOBJICHUA INIOTHBIX ITATATCIIBHBIX CPCI.

Arpobdaxrepuu (Agrobacterium) — pox a3poOHbIX, OOBIYHO TOYBEHHBIX,
O0akTepuii, oburaronmx B pu3ochepe. CiocoOHBI BEI3BIBATH 00pa30BaHKE
KOPOHYATHIX TAJJIOB y JBYAOJNBHBIX pacTeHuid. [laToreHHOCTH arpobakTe-
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puit 00ycioBiieHa HaIWMIreM y HUX Ti-mJIa3Mu/bl, HHIYITUPYIOMICH OIyXo-
JIU PACTCHUHA M CHHTE3 KICTKAMH OIYXOJH HEOOBIYHBIX aMUHOKHCIIOT —
OIUHOB, KOTOPBIC arpOOaKTEPUH HCIOIB3YIOT B KAUCCTBE UCTOYHHUKOB a30Ta.
Ocob6ennoctrto Ti-mnasmuner seisercs To, uro ee JHK (T-AHK) Bcrpan-
BacTCsl B XPOMOCOMBI KJIETKH X03siHA. Ha 3TOM OCHOBaHHMU B TeHeTHYe-
ckoii unikenepun T-wiazmuay Agrobacterium tumefaciens ucmonb3yior B
Ka4yeCcTBE BEKTOPA JIUIs BBEIICHHSI YyXKEPOTHBIX TCHOB B KIICTKH PACTCHUIA.

Ananranus — OPHUCIOCOOUTENbHAST PEakKlus K HM3MCHCHHAM B Cpele
0o0uTaHUSA, IPOSBILTIONIAsICS H3MEHEHNEM TIPH3HAKOB HMJIM CBOHCTB MHKPO-
OpTaHU3MOB.

Azosuta (Azolla) — BogHBINM MAOPOTHUK TPONMUYECKUX U CyOTpOIHMYE-
ckux obnacreid. OOpasyeT cMMOHO3 ¢ a30TPUKCUpYIOLIel HHAHO0AKTepH-
eit Anabaena azollae. Buomacca a30JuIbl UCIIOIB3YETCS B KAUECTBE 3€JIEHO-
r'0 yIOOpEHUs Ha PUCOBBIX MOJISIX.

Azorobakrep (Azotobacter) — pox aspoGHBIX CBOGOAHOKHUBYILUX a30T-
¢ukcupyromux Oakrepuii. Popma KIETOK OBajbHAs MM KOKKOBHIHAS,
MOJIBM)KHBIC W HEIOJBUKHBIC, T'PaMOTpPUIATEIbHbIC, CIIOP HE 00pa3symor.
OO6uTAIOT HA XOPOIIMX IOYBAX, MPOTYIEHTHl psila BUTAMHHOB, ayKCHHOB,
aHTHOMOTUKOB, YTO OOBSICHSET UX IMOJIOKUTEIBHOS BIMSHUE HA POCT pac-
TeHnii. B akTHBHOM coCTOSHMH CBA3bIBaroT 10 20 Mr a3orta Ha 1 T UCIOJNB-
30BaHHOTO yIiieBoja. HekoTopble BUIBI MPUMCHSIOTCS B IPOM3BOICTBE
0aKTepHaIbHOTO YAOOPCHHUS.

A30T00aKTEpHH — TIpenapaT OPraHUYECKOro YJIOOpPEHUs, MPEACTABIIA-
omuii co00i KHUBYIO KYJIBTYPY CBOOOTHOXHUBYIIUX a30TPUKCUPYIOUTUX
oaxrepuii Azotobacter chroococcum, cmemannyo co CTEpUIIBHBIM HOCH-
TeneMm (meckoMm, ToppoM u zp.). BHOCUTCS B MOYBY BMECTE ¢ CEMEHaMH.
PaccmarpuBaercs Kak aHaJIOT a30THBIX YIOOPCHHIA.

A3ordukcanus, 1Ma30Tpodus — yCBOCHHE MOJIEKYJISIPHOTO a30Ta BO3-
Jyxa a30TPUKCUPYIOIUMHE TPOKAPHOTHBIMUA OPTaHU3MaMK ¢ 00pa3oBaHHEM
COETMHEHUH a30Ta, NOCTYIHBIX JJIS UCTIONB30BAaHUS APYTUMH OpTraHU3Ma-
Mu. OcyIecTBIsETCS KaK CBOOOTHOKUBYIIMMH a30T(HUKCUPYIOIIMMU OaK-
TepusMH (KIOCTpUANH, GOTOTPODHBIC OaKTEPHUU, a30CTIUPIILIBI U JIp.), TaK
U CUMOMOTHYECKUMH, HAIpUMep KIyOeHbKOBBIMH OakTepusiMu. A30Tduk-
carysi TIPOUCXOINT C ydacTHeM MONM(EePMEHTHONW CHCTEMBI HUTPOTEHA3HI,
KOTOpasi KATAIM3UPYET BOCCTAHOBIICHUE MOJICKYJIIPHOTO a30Ta JI0 aMMHUaKa
B npucyTtctBun AT® n BoccraHoBHTENsI. CHMOHOTHYECKHE a30THUKCHPY-
IOIIME OpTraHU3Mbl MOTYT CBsI3bIBaTh B roj 1o 200 kr azota Ha | ra, cBo-
6oxHOXUBYIIHE — 15-30 KT.
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AKTHHOMMIETBI — KpPYITHAs TPYIIa TPaMIOJIOKUTEIbHBIX OaKkTepui,
00beMHSIEMBIX B aKTHHOMMLETHYIO JIMHUIO, WM akTHHOOakrepun. K ak-
TUHOMMIIETaM OTHOCST HOKapJUH, aKTHHOMHIIETHI C MHOTOKJIETOYHBIMH
crniopanrusiMu (poast Geoder matophilus, Dermatophilus, Frankia), aktuto-
IUIAHBI, CTPENTOMHLETBI, MaIypOMHUIETH, TEPMOAKTHHOMHIIETHI, CIOCO0-
HBIE K yMepeHHOH TepModminn, n aAp. OUIOreHeTHYecKu K aKTHHOMHUIIE-
TaM OnM3kM KopuHeOopMHBIE OakTepHu W MHKOOAaKTepuH. TpuBHAIbHOE
Ha3BaHUC AKTHHOMHIICTOB YKOPCHHJIOCH 3a OaKTepHsIMH, OOpa3yIOIMINMHU
momo0ue MUIETHs, HanOoJee M3BECTHBIMH M3 KOTOPHIX SBISIOTCS HOKap-
IIUA W CTPENTOMHIIETHI. YCTapeBIlee Ha3BaHHE aKTHHOMHIIETOB — <JTydH-
cThIe TPHOKM». B OONBIIMHCTBE CBOEM aKTHHOMHIIETHI — OOUTATEH MTOYBHL,
MOYTH BCE — adpoObI, OPraHoTPO(BI, MOTYT pa3iarath caMble pa3IHYHBIC
NPUPOJHBIE MOJUMEPbI, B YACTHOCTU XUTHH, MHOTHE CIIOCOOHBI K aKTHBHO-
My aHTaroHM3My 3a CueT cHHTe3a aHTHOHoTHKOB. [locnenHee B 3HAUUTEND-
HOM CTETNeHU CTUMYJIHPOBAIO M3Y4EHHE dTOH IPYNIBI MUKPOOPTaHU3MOB B
UHTEpecax OMOTEXHOJIOTHH.

AKIEeNTOp BOAOPOJA — COCIMHEHNE, TPUHUMAIOIIEE 3JIEKTPOHBI (BOJIO-
pPOM) B MpOLIECCE OKUCITUTENHLHO-BOCCTAHOBUTEIBHBIX peakiuii. B kauecTe
KOHEYHOTO (TEpMUHAIBHOTO) AaKIENTOpa 3JIEKTPOHOB MHKPOOPTAHH3MBI
CrocOOHBI HCITONB30BATh KUCIOPO (a3p00BI), a TaKKE OPraHUIECKUE CO-
€IMHEHMSI, YTICKUCIIOTY, CyIb(aT- 1 HUTpaT-uOHBI U JIp. (aHAIPOOHI).

AJkanopuabl — MUKPOOPTAHU3MBI, Pa3BUBAIONIHECS B MICTOYHBIX Cpe-
nax (pH 9,0-11,0). Oo6muratHeie ankanouiabl pacTyT B Tpenenax
pH 8,5-11,0; daxymsratuBable — 5,0-11,0. K amkamodumam oTHOCSTCS,
HarpuMmep, aMMOHU(UIMpPYOIHe 6aKkTepun. B 0CHOBHOM NOYBEHHbIE U
BOJIHBIE Opranu3Msl. To ke, uTo 1 6a30(puJbl, 0a30pNUIbHbIC OPraHU3MBI.

AJlJIepreHbl — BEIECTBAa aHTUI€HHOM NPHUPOIBI (TTOJTHOIIEHHBIE aHTHIe-
HBbl WJIU TalTeHbI), BBI3BIBAIOIINE PEAKIIMUA THUICPUYBCTBUTEIBHOCTU (aJI-
JIEPTHIO).

Adteprusi — ¢popMa MMMYHHOTO OTBETa IPH MOBTOPHOM KOHTAaKTE C
ajiepreHaMy, OOyCJIOBJICHHAs HAKOIUIGHHEM HWMMYHOTJIOOYJINHOB WIIN
T-rmamporuToB.

AJbrogaru — BUpychl, IOpaXaroIue BOJI0POC/IH.

AMe00u/] — BETETATUBHOE TEJIO HEKOTOPHIX BOJIOPOCIICH M MUKCOMHUIIE-
TOB, HE UMCIOIIUX 000JIOYKH U MOCTOSHHOW (OPMBI; MTEPEABUTAIOTCS C TI0-
MOIIBIO TepeTEeKaHMsl MPOTOILUIa3Mbl, 00pa30BaHMs NCEBAONOAWN (HArpH-
Mep, MUKCOaMeObl Y MUKCOMHIIETOB).

AMMoHu(UKaIMs — OJTUH U3 ITAIIOB KPYroBOpOTa a30Ta B IPHPOJIE, Ha
KOTOPOM MPOMCXOJHUT Pa3lIOKEHHE a30TCOJAECPIKAIIUX OpPraHMYECKUX Be-
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miecTB (OEITKOB) ¢ BBIZICIIEHHEM aMMHaKa M €ro cojiei Toj neicTBrueM ¢dep-
MEHTOB MUKPOOPraHU3MOB.

AMUTPUXH — HaKTEPHH C ABYMs IOJISPHO PACIIOJIOKECHHBIMH KTy TH-
KaMH WM UMEIOIINE 10 MYYKY KI'yTHKOB Ha 000MX KOHIaX KJICTKH.

AHa3po0bI (0T rped. an — oTpullaHKe, aer — BO3AYX U JKU3Hb) — MUKPO-
OpraHU3Mbl, KOTOpBIE MOTYT OCYIIECTBISTH OOMEH BELIECTB M Pa3MHO-
KaThCs B YCIOBHSAX OTCYTCTBHS KHCJIOpoJa B cpeae oouranus. Mx mompas-
JIETSIFOT Ha oOsMraTHele U (aKyinbTaTuBHBIE. [lepBble KyIbTHBHUPYIOT B aT-
Mocdepe, TOIHOCTHIO JIMIIEHHONW KHCIOPO/ia, KOTOPBIH TSI HUX TOKCHYCH.
B03MO0XHO, 3TO CBA3aHO C OTCYTCTBHEM y aHa’poOOB (epMeHTa KaTanassl,
pa3pymaroIeil BRICOKOTOKCHYHYIO A7 OakTepuil mepeKuch BOJOPOAa, KO-
TOpast MOKET 00pa30BaThCs B a3POOHBIX ycaoBusaX. PakynbTaTHBHBIE aHAd-
poOBI pacTyT Kak B KHUCIIOPOAHBIX, TaK M B OECKHUCIOPOJHBIX YCIIOBHSX.
B nepBom ciydae OHM MCIOJIB3YIOT NMPHU OMOJIOIMYECKOM OKUCIIEHWH B Ka-
YecTBe KOHEYHOIO aKIENTopa BOAOpOJa aTMOChEpHBIH KHCIOPOJ, BO BTO-
POM — pasjM4HbIE BEIIECTBA: HUTPAThI, TETPATHOHAT HATPUS, CYJIb(AThI
u 1p. Tepmusn BeneH Jlyu [Tactepom B 1861 r.

AHATOKCHHBI (TOKCOHbI) — 00€3BpPEeIKCHHBIC (HOPMATUHOM (IIPU TEM-
nepatype 37-40 °C B Teuenue 3—4 Henelnb) TOKCHHBI MHKPOOPTaHH3MOB,
MOTEPSIBIINEC TOKCHYECKHE CBOWCTBA, HO COXPAHMBIINE AHTHICHHOCTH U
NMMYHOTCHHOCTb. [IpUMEHSIOTCS U aKTUBHON HMMYHOIIPO(MIIAKTHKH.

AHaspocTaTr — npudop Ul KyJIbTHBHPOBAHUS aHadPOOHBIX MHKPOOP-
ranu3MoB. [lpexacraBnsier coOoif TepMETHYHO 3aKPBIBAIOMIMICS COCYH, B
KOTOPOM  OECKHCJIOPOJHbBIE YCIOBHS CO3JAlOTCS OTKAayKOW BO3dyXa
(mo 3-10 MM pT. CT.), 3aMeIIEHHEM €ro ra3amu (HalpuMep, a30TOM) HIIH
XMMHUYECKUM CBSI3BIBAaHHEM Kuciopoja. KoHCTpyKInei anaspocTata 00bId-
HO MIpeaycMaTpUBacTCs KOHTPOJIb aHA3POOHBIX YyCIOBUI BHYTpH Ipubdopa.

AHTaroHu3M MHKPOOHBIN — yrHETCHHE pocTa OJHOTO MHKpoba Ipy-
ruM. SIBisercs omHOUW M3 (HOpM B3aMMOOTHOIICHUH MEXIY MUKPOOPTaHU3-
MaMH B acCOIMAalUsAX. AHTarOHHUCTHYECKHE CBOMCTBA MPHUCYIIH MHOTHM
MIOYBEHHBIM CIIOPOBBIM M THHJIOCTHBIM OakTepHsM, aKTHHOMHIETaM, TPH-
6am (0Oa3uaManbHBIM, CyMYaThIM M Ap.). MeXaHW3M aHTaroHHCTHYECKOTO
JEUCTBUSI MUKPOOOB MOJKET OBITH CBSI3aH C pa3IMUHBIMK NPUYNHAMU: 00pa-
30BaHMEM TOKCHYHBIX MPOAYKTOB MeTab0IM3Ma, aHTHONOTHKOB.

AHTHOHOTHKH — crieliu(pUUECcKIe XUMHIECKUE BEIIECTBa, 00pa3yeMble
MHKpPOOPTaHU3MaMH, CIIOCOOHBIE B MallbIX KOJIMYECTBAX OKAa3bIBATh M30H-
paTenbHOe TOKCHYECKOE JICHCTBHIE HA APYTHe MHUKPOOPTaHM3MbI M Ha KIIET-
KN 3JI0KaYeCTBEHHBIX oImyxojed. K aHTHOMOTHMKaM B IIMPOKOM CMBICIIE
OTHOCSIT TaKXX€ AHTUMHUKPOOHBIE BEIIECTBA TKAHEH BBICIINX PACTCHHI
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(dbuToHIMABI) U KUBOTHBIX. CHHTE3 aHTHOMOTHUKOB SIBIISICTCS BBHIPAKECHUEM
AKTHBHOTO aHTaroHM3Ma MHKPOOOB-aHTaroHMCTOB. [lepBblii aHTHOMOTHK
(menuumsuinH) ObLT OTKPHIT A. dnemunrom B 1929 r., TEpMHUH MPEIIOKHIT
B 1942 r. 3. Bakcman. B HacTosiiee Bpems onrcano 6osuee 4 ThiC. aHTHONO-
THKOB, HO B KQU€CTBE JICKapCTBEHHBIX CPEJCTB IpuUMeHsiercs He oonee 100.

AHTHOKCHAAHTBI (2HTHOKUCIIUTEIN) — BEUIECTBA, 3aJCpP KUBAIOLIHE
OKHCJICHHE OPTaHMYECKHUX BEIIECTB; IIHPOKO HCIIOIB3YIOTCS B MUKPOOMO-
JIOTHYECKOW MTPOMBIIUICHHOCTH, B HCCIICA0BATEIILCKON paboTe JuIsl MpeoT-
BPAIIECHHs] OKUCIICHNS YyBCTBUTEIBHBIX K KHCJIOPOIY COEAMHEHUH B HpO-
Lecce UX BBIAENCHMS, OYMCTKM U XpaHeHud. [Ipumep aHTHOKCHAaHTa —
MEpKaNTO3TaHOI.

AHTHIeHbI — TeHETHUECKH Uy KEPOAHbIE BELIECTBA, KOTOPBIE IIPU MOMa-
JTAaHUW B MAaKpPOOPTaHM3M BBI3BIBAIOT PAa3BUTHE MMMYHHOTO OTBETAa B BHIE
BBIPAOOTKM aAHTUTEN MM 00pa3oBaHMs CIENM(UUECKHUX HMMYHOKOMIIE-
TEHTHBIX KJIETOK, BCTYIasi C HUMH B CTIEIIU()HUECKYIO PEAKIHIO.

AHTHCENTHKAa — OOpb0a C NMPOHUKIIEH B OpraHu3M HHpeKuuen paz-
JMYHBIMHA METOZAMH.

AHTHTeNa (MMMYHOIJIO0YJHHBI) — TJIO0YJIMHOBBIE OEJIKH CHIBOPOTKU
KPOBH, KOTOPBIE MPOIYIHPYIOTCS KIETKaMH IMMYHHOH CHCTEMBI OpTaHM3-
Ma B OTBET Ha BO3JIEIiCTBHE aHTUI'€HA U BCTYMAIOT C AHTUT€HOM B CIII[H-
(rUeCKyI0 peakIuio.

AHTHTOKCHHBI — QaHTUTEJIA IPOTUB TOKCUHOB MUKPOOPTraHU3MOB.

ApXeH — Tpylna MUKPOOPTaHU3MOB C IIPOKAPHOTHBIM THUIIOM CTPOCHUS
KJIETKH, OTIIMYAIONINXCS OT DaKTepuii (3ybakTeprii) MHOTUMH CBOHCTBAMH.
OTnnumst KacaroTcsl CTPOEHHS MEMOpaH, KIETOYHOM CTEHKH, HalWdusi B
reHoOMe MHTPOHOB, IOC/IEA0BaTeNbHOCTH HyKiIeoTuaoB B 16S pPHK u ap.
DU3MONOTHIECKN W IKOJIOTHYECKH pa3HoOoOpa3Has rpymma. MHorue cro-
COOHBI KHTh B OKCTPEMAIbHBIX YCIOBHAX IIPH CTPOTOM aHa3podmose, B
TOPAYMX U CHJIBHO 3aCOJICHHBIX BOJHBIX MCTOYHHMKax. HekoTopele apxen
o0nanaroT 0coObIM THIIOM ()OTOCHHTE3a Ha OCHOBE GAKTEPHOPOAONCHHA;
aCCHMHJLIIMIO YTIIEpoJa aBTOTPO(HBIE apXeW OCYIIECTBIISIOT Yepe3 are-
TII-KOA-ITyTh MM Yepe3 BOCCTAaHOBHUTEIILHBIH IIUKI TPUKAPOOHOBBIX KHC-
not. Hexotopsle apxen criocoOHbI PUKCUpOBaTh Ny, ApXeu MOAPa3IeNIIOT
Ha CJICAYIONIME OCHOBHBIE I'PYIIIBI: a) METAHOTeHbI; 0) CynbhaTperyKTo-
PBI; B) DKCTPEMaJbHO TaJlOQMIbHBIE; T) JHIICHHBIE KIETOYHBIX CTCHOK;
II) BKCTpeMabHO TepMOMIbHBIE, MeTabomm3upytomue SO. B HacTosmee
BpEMsI apXeH CUUTAIOT CAMOCTOSITEIbHBIM HAPCTBOM (JOMEHOM) >KHUBBIX
OpPraHU3MOB, MPEICTABIIIONINX O0COOYI0 IBOIIONMOHHYIO BETBb. PaHee ap-
XEH Ha3blBalIl apXed0aKTepusiMu.
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AcenTHka — crucTeMa NMPO(PHUIAKTHISCKUX MEPOTPUATHIN, HaIpaBIIeH-
HBIX Ha MPEAYNPEKACHHE MOMaJaHUsI MHKPOOOB B OpraHbl U TKAHU GOJIBHO-
IO MPH METUIUHCKUX MAHUTYJISIUSIX.

AckoMmuieThl (Cymuarsie rpuObl) — OoJiblas ¥ pa3HooOpa3Has rpyIna,
cocraBisironias oraea Ascomycota B mapctee Fungi. OcHOBHON mpu3HaK
ACKOMHIIETOB — 00pa3oBaHUE B pe3yJbTaTe KapuoraMuu (CIHsSHHSA sAep)
MOCTICTYIOIIETO Mei03a MOJIOBBIX CHOP (aCKOCIOP) B 0COOBIX CTPYKTypax —
CYMKax, WJIM acKax. BereraTwBHas CTaaus MPEACTAaBICHA XOPOIIO Pa3BHU-
TBIM CENTHPOBAHHBIM (pa3IeieHHBIM Ha TIEPErOPOAKH) MuIeareM. becro-
JI0€ Pa3MHOXKEHHE OCYIIECTBISETCS pa3HOOOpa3HBIMU TI0 (hopMe OecTIoNbI-
MH CIIOPaMH — KOHHIUSMH, BETETATHBHOE Pa3MHOKCHHE — (pparMeHTaMH
murenust. [1o hopme u xapakTepy pasBUTHS IDIOMOBBIX TEJ, B KOTOPBIX pas-
BUBAIOTCS CYMKH, OTICN Pa3/CisioT Ha HECKOJIBKO KiaccoB. B kmacce Ap-
xuackomureTsl (Archiascomycetes) cyMku pa3BHBAaKOTCS cpasy MOCIHE CIH-
SIHUS MOJIOBBIX KJIETOK, IUIOAOBBIX Ten He oOpasyercs. K mopsiaxy Caxapo-
munetsl  (Saccharomycetales) asrtoro kmacca  OTHOCATCS — JPOXIKH
Saccharomyces cerevisae, pasiaudnbie (HU3HOJIOTHYECKHE PACHI KOTOPBIX
HMEIOT YPE3BBIYAIHO BAXKHOE MPAKTHYECKOE 3HAUCHHUE (TIeKapCKue, IIMBHbIC
IpoXokK). Y Tpymmbl (WIA Kjacca, MO Pa3sHbIM MPEICTaBICHUSIM) TUICKTO-
muneToB (Plectomycetes) miomoBbie Tela, B KOTOPBIX Pa3BHBAIOTCSA CYMKH,
00pasyroTcst Ha OBEPXHOCTH MUIEeNus. K 3Toi TpyIime OTHOCATCS IIHPOKO
pacpoCTpaHEHHBIC BO30YIUTEIH MYJIHHCTONH POCHI PACTCHHM (TOPSAMOK
Erysiphales) u monoBbie cTaguu aHaMOpP(HBIX I'pUOOB W3 POIOB IEHH-
it — Penicillium u acieprusn — Aspergillus (mopsimox Eurotiales), Buast
KOTOPBIX IIUPOKO HCHONB3YIOTCS B OMOTEXHOJIOTHH KaK MPOIYLCHTHI (ep-
MEHTOB, aHTHOMOTHKOB U 1p. Y rpymmsl nupeHomunetroB (Pyrenomycetes)
IUIOZIOBBIC TeNa B BHAE OYTBUIKOBHIHBIX CTPYKTYpP C OTBEPCTHEM Ha Bep-
[IMHE — TIEPUTELHU — 00Pa3yrTCs Ha MOBepXHOCTH Muueiusi. Croma OTHO-
CSIT MHOTHE BHBI CAPOTPO(OB, OOUTAIOIINX Ha MOYBE U CyOCTpaTax opra-
HUYECKOTO MPOUCXOXKICHHS, & TAKIKE OOIBIIYIO IPYIITy rpuboB — BO30OYAH-
Tenel Oosie3Hedt pactenuit. Y rpymnmbl JokyiaomuneTos (Loculomycetes)
CYMKH (DOPMHPYIOTCS B OCOOBIX TOJIOCTAX — JIOKYJAX, PacIoIararominxcs
Ha CTPOMax, COCTOSIINX W3 IUIOTHO MEPEIUIETEHHOTO MHUIeus. B rpymme
muckomurietoB (Discomycetes) miogoBbie Tena — anoTendy — B BHIE MIHPO-
KO PACKPBITHIX Yall WM IHCKOB, BHYTPEHHSS MOBEPXHOCTH KOTOPHIX TIO-
KpbITa CIIOEM CYMOK (TMMEHHEM). ATOTEIHH YacTO SPKO OKPAIICHBI U XO-
POILLIO 3aMETHBI Ha TIOYBE WITH OMaje JUCTheB B jecy (pona Peziza). K atoii
IpyIIe OTHOCAT canpoTpodbl Ha JECHOH MOJCTUIIKE — IIMPOKO M3BECTHBIC
CMOpYKH, CTPOYKH M Tprodenu. Buapl acKOMHIIETOB YacTO pPa3BHBAKOTCS
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TOJIBKO B OECIoNoi, KOHUUAIBFHON CTaaui. Y HEKOTOPHIX U3 HUX IIOJIOBOE
CIIOPOHOIIICHAE HE YCTAHOBICHO WM TMOTEPSHO. BHABI acKOMHIIETOB
C HEM3BECTHOW TIOJIOBOW CTAaIUCH OTHOCAT K TPyIe aHaMOpQHBIX (Heco-
BEpILICHHBIX) IpuOOB. MHOTHE ACKOMHIETHI BXOIAT KaK MHUKOOMOHTHBIN
KOMIIOHCHT B COCTaB JIMIIAWHUKOB. COBpEMCHHAs CHUCTEMa JHINANHHKOB
MOCTPOCHA HA OCHOBE CHCTEMATHUKU aCKOMHIICTOB.

Acmeprimsuisl  (Aspergillus) — pon anamop¢HbIX TrprOOB mOpsimKa
Eurotiales kmacca ITnexromuuetsr (Plectomycetes). Camporpodsl, pexe
napasuthl. [IIupoko pacnpocTpaHeHbl B MOYBE, IJIe aKTUBHO Pa3pylIAlOT
OpraHMYecKre OCTaTKH. MHOTHE W3 HUX 00pa3yloT IUIECEHH Ha MUIIEBBIX
MPOAYKTaX, BHI3BIBAIOT PAa3pPyIICHUE MPOMBIINUICHHBIX U3JCIUHN (TKaHH, KO-
KM, TUIACTMACCHI). A. fumigatus — BO30yIUTENb OOJIE3HEH YelloBeKa M KH-
BOTHBIX (acnepruwuiésnl). A. flavus pa3BUBacTCS Ha IUIOJAX apaxuca W pas-
JUYHBIX KOpMax, o0pa3yeT adraTOKCHH. ACIEPIHUIBI UCHOIB3YIOT B MUK-
POOHOTIOrHIECKON MPOMBIIUICHHOCTH B KayeCTBE MPOAYIICHTOB aHTHUOWO-
THUKOB, (hePMEHTOB, OPraHUIECKUX KHUCIIOT.

Acnepruiuiés — nHpeKIHoHHOe 3a0oeBanrne (MMKO3) YeloBeKa, MTHUII,
BBI3BIBAEMOE  MHKpOCKOMMueckumu  rpubamm  poma  Aspergillus
(A. fumigatus, A. flavus, A. niger). IIporekaeT ¢ nMopaxKeHHUEM IIaBHLIM 00-
Pa30M JIKTKHX, MOKET IPUHUMATh Takke (pOPMY TSKEIOTO CElchca C BBI-
XO0JIOM BO30OYIHUTENS B KPOBb U JIHMQY.

ATTeHyallusi — CHIDKEHHE BHUPYJICHTHOCTH IITAMMOB NaTOTEHHBIX
MHKPOOPTaHU3MOB Pa3IMIHBIME CIIOCOOAaMH, WCTIONB3YeTCsI MPH HU3TOTOB-
JICHUW BaKITMH.

Aykcotpod — OakTepusi, KOTOpas yTpaTWIa CIOCOOHOCTh CHHTE3HMPO-
BaTh KaKOW-IMOO (epMEHT M TpeOyeT BHECCHHS B IHTATCIBHYIO CpPEIy
OTIPEICIICHHBIX BEIIECTB, KOTOPHIC HE CIIOCOOHA CHHTE3HPOBAThH CaMa.

AyTOBaKIIMHA — aHTHI'CHHBIA TMpenapar Ui JICUCHHUS, MPUTOTOBJICH-
HBI M3 MITAMMOB MHKPOOPTaHM3MOB, BBIICICHHBIX U3 OpraHU3Ma JaHHOTO
OonpHOTO.

AytonH(pexuus — wHOEKUHs, BBI3BaHHAs MHUKPOOPTaHM3MaMH CO00-
CTBEHHOH MUKPO(DIOPHI MaIlieHTa.

AyTtotpod — Oakrepus, KOTopas B KauecTBe HCTOYHHKA yriepoga U
a30Ta UCMOJB3YET MPUPOIHBIE HEOpraHUUECKHe BelecTBa (YIJIEKUCIBIN ra3
aTMoc(epbl, MOJIEKYISIPHBIA a30T, aMMOHUHHBIE COJIA, HUTPATHI, HUTPUTHI
U JIp.) A7l MOCTPOCHHUSI OPTAHUYCCKUX COCTUHCHUN COOCTBEHHOMN KIICTKH.

A PUHHOCTB — IPOYHOCTH CBSA3U MEXAY aHTUTCHOM U aHTHUTEJIOM.

AmmaouINH — KUCIOMOJIOYHBIM NPOAYKT, MOJIydaeMblil 3aKBallMBa-
HHEM TAaCTEPU30BAHHOTO MOJIOKA YHMCTOH KYJIbTYpPOii MOJOYHOKHCJIBIX
daxrepuii Lactobacillus acidophilus. O6nanaet se4eOHbIME CBOWICTBAMH.
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AuuaoQuiabl — MUKPOOPTraHW3MBI, HOPMaJbHO DPAa3BHBAIOIIMECS Ha
kucnbix cpemax (pH 2-4). O6auratHele auugoGuibl MOTYT PacTH MPH
3nauenusix pH cpenst 1,0-5,0; ¢pakyasraTuBnbie — 1,0-9,0. K aunnodu-
JlaM OTHOCSTCS APOK:KH, MOJOYHOKHCIbIe DaKTepHH, THOHOBBIE HaKTe-
PHH ¥ HEKOTOPBIE APYTHE.

Adpanus — 1101a4a BO3/yXa IIpH NPOBEICHUH a3pOOHOTO BBIPALMBAHHMS
MHUKPOOPTraHM3MOB. MOXKET OCYLIECTBIISITHCS ITyTEM BBIPAIMBAHUS MHKPO-
OpPraHW3MOB Ha MOBEPXHOCTH TBEPJBIX, YIUIOTHEHHBIX, HOIYKHIKUX CPEL,
B TOHKOM CJIO€ JKUAKHX THTATENbHBIX CPEl, B )KUAKHAX CPellax ¢ aKTHBHBIM
MEpPEeIINBAaHUEM MX Ha KadallkaX WINM IMyTeM NpOJyBaHHsA BO3AyXa 4epe3
MUTATEIbHBIC CPEBI.

A3po6bI (0T rped. aer — Bo3AyX U bi0S — KHM3HB) — MUKPOOPTaHU3MBEI,
UCTIONIb3YIOIINE aTMOC(EPHBIH KUCIOPO B KAUECTBE KOHEUYHOI'0 aKIenTopa
9JIEKTPOHOB (BOZOPO/a) NPH OHMOIOTHYECKOM OKUCIEHUH. Y aspoOoB MUpo-
BUHOTPaJHasi KHCJIO0Ta, 00pa3oBaBLIascs B PE3yJIbTaTe TIIMKOJIN3a, OKHCIIA-
eTcs B ukiie TpukapooHoBbIx kuciaoT (LITK), koTopsiii BMecTe ¢ Tem obec-
NeYrBaeT CHaOXEHHE MHKPOOPIaHM3MOB IPEIIECTBEHHUKAMU JJIsI peak-
it ouocunTe3a. B I[TK aToMbl BomOpoaa OTIICIUISIOTCSA OT CcyOcTpara
(bepMEeHTaMU JETHIpOTreHa3aMu. B pe3ynbTate BOXOPOJHBIE aTOMBI CBSI3bI-
BAlOTCSl C KHCJIOPOJIOM C OOpa30BaHHEM BOJBI, HO OHH HE INEPEHOCSTCS
HEMOCPEJCTBEHHO Ha KHCIIOPOZ, a MEepEeNaroTCsi BIOJIb IEMH MOJEKYJI-
MIEPEHOCYNKOB, KOTOPbIe 00pa3yroT LENb MepeHoca MNIEKTPOHOB, W JIbIXa-
TenbHYI0 1enb. Ha mocnenHel cTynmeHM 3TOM peakuuu, KaTaau3upyeMoi
IUTOXPOMOKCHAA30H, MOHBI BOZOPOJA CBS3BIBAIOTCS C MOJEKYJISPHBIM
KUCJIOPOZIOM — KOHEYHBIM aKIIENTOPOM 3JIeKTpOHOB. OOpasyromasics npu
9TOM TOKCHYHAs JUIsl MUKPOOOB IIEPEKHCh BOAOPO/IA pacIIeIuIseTCsl KaTaja-
30 win nepokcuaasoil. IlepeHoc 37MeKTpOHOB BIOJb ABIXATENbHOM IeNu
CoOMpspKEH ¢ 00pa3oBaHUEM OOTaThIX dHEPTHEH POochaTHBIX CBS3CH B MOJe-
Kkynax AT® B pe3ynpTaTe OKHCIUTEIBHOTO (POCHOPHUIUPOBAHHUS, KOTOPOE Y
OakTepuii OCYIIECTBISIETCS B CTPYKTypaX, SKBHBAJEHTHBIX MHTOXOHJPH-
siM, — Me3ocoMax. Tepmun BBeneH JI. [Tacrepom B 1861 r.

AdpoTakcHuc — IepeBIKEHIE MUKPOOPTaHU3MOB K MCTOYHHKY KHCIIO-
pozna (TOJOXKUTEIBHBIH a3pOTAKCHC) MM OT HEero (OTpHUIATENBHBIA a’po-
Takcuc). [10J0XKHUTENbHBIH a3pOTAKCHC CBOWCTBEH a’pobaM, OTpUIIATEIIb-
HBIH — aHapOoOaM.

Ba3suauomMunersl — MIMPOKO PACIpPOCTpaHEHHAs] W pa3sHOOOpa3Has Mo
CTPOCHHIO Tpymnma TpuOOB, CcOCTaBOmAs oTaen basuamommkora
(Basidiomycota) B mapcree Fungi. IIpu mojoBoM mporecce Ha MHIETHH
0a3MINOMHUIICTOB 00pa3yroTCs CIIEIMaIbHBIE BBIPOCTHI — MPSDKKH, B KOTO-
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PBIX 000COOJIAIOTCS ABa TAIUIOMTHBIX SIIpa C pa3HBIM ITOJIOBBIM 3HAKOM.
[Mocne cnustHus siiep — KapuoraMHuy — JUIIONTHOE SIIPO B KIIETKE, OTIe-
JICHHOW OT MMLENUs, AEITUTCS PeIyKIIMOHHO; B pe3yibTraTe GopMHUpYIOTCS
YeThIpe TaIuIONIHBIX S/Ipa, KOTOPbIE PacIioiararoTcsl B pa3pocCIleicst KieT-
ke — 6asunuu. Ha mocnenHed MOSIBISIOTCS YeThIpE BBIPOCTA — CTEPUTMBI,
KyJZla IepeXoIsT rarIonIHbIe Spa, 0 OJJHOMY B KaXylo. B pesynbprare Ha
KaXJIoH crepurme oOpasyercsi ramioujgHas Oasuaumocniopa. Ha coorser-
cTByMoImeM cyOcTpaTe nBe 0a3HMIMOCTIOPHI CIMBAIOTCS, 00pa3ysl TUKapHO-
TUYHBIA (ABYsOepHBIH) munenuii. OpraHsl pa3MHOXKEHHUS Oa3HIUOMUIIC-
TOB — 0a3UAMOCTIOPHI ¢ 0a3UINUIMH — MOTPYXKEHBI B IDIOAOBHIE Tena, 0Opa-
30BaHHBIe MuIlenueM rpuda. Crmoil 0a3uanii, yacTo pa3JelieHHBIN CITeIH-
aNBHBIMH CTEPWIBHBIMH KIIETKAMH, HA3BIBAIOT THUMEHHEM. XapaKTepHOU
0COOEHHOCTHIO MULIEIHS 0a3UTMOMHIIETOB SIBJISICTCS] HATUYKE MPSHKEK U Tak
Ha3bIBaEMOU TOJIUIOPOBOM CENThl — MEPETOPOJKH MEXKAY KIETKaMH, yTOJI-
HIaloIIeiics 1Mo HampaBJICHUIO K I0pe, pa3Aeisioliedl OTAENbHBIE KIETKU
mutenust. Otaen basunnomMukoTa nenar Ha Tpu kinacca. Kinace Ypeaunuo-
muretsr (Urediniomycetes) — pxaBuuHHBIC TPUOBI — OTIMYACTCS OTCYT-
CTBHEM ILIOJOBBIX TEJI, Pa3ICICHHON HA YeThIpe YacT Oasuauen — ¢par-
Mobasuameii. CroJja OTHOCATCS OOJNHTATHBIC MAPa3UTHl PACTCHUH — B030Y-
JUTETN PXKABUYMHBI MHOTUX KYJIBTYPHBIX U JUKUX BHIOB. Kiace Ycrumsru-
nomunetel (Ustilaginomycetes) — ronosHeBbie rpubbl. Bumbsl rogoBHEBBIX
He 00pa3yIOT IUIONOBBIX Tell. Pa3MHOXKArOTCS TEMHOOKpAIICHHBIMH, TOJ-
CTOCTCHHBIMH TEJHOCTIOpaMH. [ ammougHele 0a3uauoctopsl, (HOpMHUPYIO-
mmecst Ha 0a3uauy, MOTYT IaBaTh IPOXOIKETIOIOOHEIN POCT Ha MMOBEPXHOCTH
paCTeHI/Iﬁ N Ha HECKOTOPBIX MCKYCCTBCHHBIX CpC€Iaax. K rosjoBHEBBIM OTHO-
cATCST BO30OYIOWTENH TOJNOBHH MHOTHX pacTeHuni. Hambonee mmpoko u3-
BECTHasd TpyImna 6a3I/I)II/IOMI/IH€TOB BXOOAUT B KJacc BaSI/UlI/IOMI/IHeTI)I
(Basidiomycetes), KoTopbIii COCTOMT M3 HECKOJBKHX MOPsAKOB. K HacTos-
oMM 0a3uIUOMUIIETaM, OTJIMYAIONINMCSA KPYITHBIMH, XOPOIIO 3aMETHBIMU
IUTOIOBBIMHU TEJIAMH, OTHOCATCSI XOPOIIIO HM3BECTHHIE SOBUTHIE W CHEN00-
HBIE BUJBI TPHOOB, B TOM YHCIIE KYJIBTHBHPYEMbIE HCKYCCTBEHHO (IIAMIIH-
HBbOH, BELIEHKAa, cunTake). [1monoBble Tema 3TUX 0a3MIMOMHIETOB Pa3HO-
00pa3HOH (OPMBI, KOHCHCTEHLIMH, OKPAaCKH M pa3MepoB (OT HECKOJBbKHX
MHUIIMETPOB 710 1,5 M). MHOrHe U3 HUX — MUKOpHU3000pa3oBareiy, a Tak-
JKe carnpoTpodbl — pa3pyIIMTENN IPEBECHHBI U PACTUTEIHHOTO OMa/a.
Bakrepun (ot rpeu. bacteria — manouka) — OJHOKJIETOUHBIE OPTaHM3-
MBI, XapaKTepH3YIOUIHecs Pa3sHOOOpa3HOW (HOpMOH W JOBOJIBHO CIIOKHOU
CTPYKTYpPOH, OTBeHaromeii MHOrooOpa3nio uX (YHKINOHAIGHOW IESTENb-
HOocTH. TepMuH «OakTepus» YHOTpeOIseTcs I 0003HAUEHUSI BCEX OJIHO-
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KJIETOYHBIX MHUKPOOPTaHW3MOB, OTHOCAIINXCS K LIM30MHLETaM, U B Ooiee
Y3KOM CMBICJIE — JUIsSl HAUMEHOBAHHSI OECCIIOPOBBIX MATOYKOBUIAHBIX (HOPM.
Bakrepun ObIBaroT pazau4yHOM (OpPMBI: IIAPOBHAHBIE — KOKKH, MAJIOYKO-
BUJIHBIE — COOCTBEHHO OakTepWu WJM OAlMJUIbl, U3BUTHIE — BHOPHOHBI U
cnupuiuibl. Pa3zMHOXKAIOTCS TPOCTHIM TONEPEYHBIM JiesieHHeM. bakrepun
SIBJISIFOTCS TAIUIOMJHBIMU KJIeTKaMH. B cocTaB OakTepuaibHOM KIETKH BXO-
JIIT Karcylla, KJIeTOYHas CTEHKa, IUTOIIa3MaTH4eckas MeMOpaHa, LUTO-
I1a3Ma, TJe PacrojaraloTcsi Me30COMBI, pHOOCOMBI, HyKJICOH, H BKIIIOUC-
HUsA. HekoTopble OakTepHalbHbIE KICTKH HMEIOT JKTYTHKH M 00pasyloT
criopsl. B oTiiMumMe OT KHMBOTHBIX KJIETOK TaKHE€ BHYTPEHHHE CTPYKTYDHI
OakTepuanbHON KJIETKH, KaK ME30COMBI, PUOOCOMBI, HYKJICOUJI, HE UMEIOT
MeMOpaH, OTIPaHHYMBAMOIINX MX OT HUTOIUIAa3MbL. [lo cmocoOy muTaHus
OakTepuH JeniT Ha aBTOTPodoB U reTepoTpodoB, MO CHOCOOy AbIXaHHUS —
Ha a’3po0OB 1 aHadPOOOB.

Bakrepun rpynnsl kume4ynoii nasouku (BI'KIIT) — 6akrepun cemeii-
ctBa Enterobacteriaceae, srmouarorero psag  pomos  (Escherichia,
Klebsiella, Enterobacter, Salmonella, Shigella u ap.) — TunmuHBIX 0OUTaTeE-
Jiel KUIIEYHHUKA KUBOTHBIX U ueioBeka. [Ipu 3HaunTenbHOM pa3sHooOpa3uu
OHH 00J1aJaI0T HEKOTOPHIMH OOIIMMH CBOWCTBAMH — IPaMOTpPULIATENbHbIC
NaJOYKH, aKTUBHO MOABHXXHBIE, CIOp He o00pasytoT. DaxyibTaTHBHBIC
aHa’pOOBI, CIOCOOHBI MOJTYyYaTh SHEPTHIO KaK B MPOLIECCE JbIXaHUs, TaK U B
pe3ynbTaTe CMELIaHHOro (MypaBBHHOKHUCIIOro) OpokeHHs. B oTHomeHuu
MUTaHUs HeTPeOOBATENbHBI — PACTYT Ha MPOCTHIX CHHTETHYCCKUX Cpenax,
COZCPIKAIIUX [IIIOKO3y, aMMOHUI U MUHEpallbHbIe colli. MeroT 0oJbliioe
3HA4YCHUE IS SMHACMHUOJIOTHH KaK BO30yIuTenu psia Oone3Hel (Iu3eHTe-
pus, XoJepa, 4ymMa U Jp.), a Takke Ui Pa3HOro pojia SKCIEPHUMEHTAIbHBIX
uccaenoBaHuil. TUMMYHBIM ¥ HanOoJiee XOPOIIO U3yYCHHBIM MPEICTaBUTE-
neM OakTepuil KMIIEYHOW TpPYMIBl SIBISIETCS  KHUINEYHAs —MajoykKa
(Escherichia coli), mosTomy B caHHTapHON MHKPOOHOJIOTHH BCIO TPYIILY
Ha3bIBAIOT OAKTEPUSAMH IPYIIIEI KUIIEYHON MaJOYKH.

Bakrepun  kiay0eHbkoBble — Oaktepud  pomoB  Rhizobium,
Bradyrhizobium, Azorhizobium, Sinorhizobium, azordukcupyromue cuM-
Ouornueckue 6akTepur, odpasyromre K1yOeHbKH Ha KOPHSIX 0000BBIX pac-
TEHUH — CUMOMOHTOB. BHYTpH Ki1yOeHbKOB OakTepun KiryOeHbKOBBIE (DHK-
CHPYIOT a30T, IIEPEBOJISI €r0 B COCMHEHHMSI, yCBAaUBAEMbIE PACTEHHUSIMH, KO-
TOpbIE, B CBOIO OdYepellb, 00ECIIeUNBAIOT OAaKTepPUH IMHUTATEIBHBIMH Belle-
ctBamu. B umcTol Kynprype OakTepwu KIyOCHBKOBBIE MaJIOYKOBHIHOMN
(OpMBI, TTIOABMKHEI, a3p0o0BI M (aKyJIbTATHBHEIE aHaIPOOBl. B KiIyOeHpKax
MEHSIOT CBOIO (opMy, 00pa3ysi OaKTepOMAbl, HHTCHCUBHO CBS3BIBAIOIINE
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KITyOCHBKH ¢ aKTHBHBIMHU OakTepusMu. KiyOeHbKH colepikar JerreMorio-
OuH, obecrieynBaOMMK aHA’POOHBIE YCIOBHUS Ipolecca a30TQUKCAUH U
OKpAIUMBAIOIIMK MX B PO30BBIH I[BeT. BHe 0000BbIX pacreHHi OakTepun
KIIyOE€HBbKOBBIE MOTYT JKHTh Kak carpoTpo¢sl. B Hactosimee Bpemsi Bce
npeactaButenu poaa Rhizobium otuecenst k asym Bumam — Rh. Meliloti u
Rh. leguminosarum. Yucteie KyabTyphl OaKTepHii KIYOCHBKOBBIX HCIIOJb-
3YIOT JUIS MPOU3BOJACTBA OaKTEpHAJbHBIX yI0OpeHUH (Hampumep, HUTpa-
TUHA).

bakrepuun MoJIOUHOKHCIbIe — Oaktepuu pozaoe Lactobacillus,
Streptococcus u mp., pu cOpakWBaHUH YTIIEBOJOB OOpa3yIOT MOJOYHYIO
kuciory. dakynbTaTHBHBIE aHA’POObBI, I'PaMIIOJIOXKUTEIbHBIE MAJIOYKH U
KOKKH, CIIOp HEe 00pa3yioT. PacTyT TOIBKO Ha CIOKHBIX MUTATENBHBIX Cpe-
nax. AyKcoTpo(bl 1Mo OOJBIIMHCTBY aMHHOKHCIIOT M BUTaMUHOB. AILUIO0-
¢unbl. BerpewyaroTest B MOJIOKE M MOJIOYHBIX NMPOJAYKTaX, HA PACTEHHUAX M
pasararoluxcsi paCTUTENIBHBIX OCTAaTKaX, B KUIICYHUKE YeJOBEKa U KH-
BOTHBIX. MOTYT OCYyLIECTBIISATH TOMO(EPMEHTATHBHOE U TeTepodepMeHTa-
TUBHOE MOJIOYHOKHCIIOE OpOKEeHHEe. YUYacTBYIOT B MPOLECCaxX CHIOCOBAHMS
KOPMOB, KBAILIEHUS KAIyCThI, UCIIOJIb3YIOTCS B TIPOU3BOJICTBE KUCIOMOJIOY-
HBIX IPOJYKTOB, MOJIOYHOH KHCIIOTBI, IEKCTPAHOB.

Bakrepun nponuoHoBokuciabie — 6akrepun poja Propionibacterium
U 1., cOpa’KMBAIOIINE YIIIEBOABI C 00pa30BaHNEM IIPOIMOHOBOM, YKCYCHOM
kucyor. ObuTareny pyola n KMIIEYHUKA XKBayHbBIX. VICTIONB3yl0TCS B IIpo-
N3BOJCTBE HEKOTOPBIX COPTOB ChIPa, a TAKXKE KAK IPOILYIICHTHI BUTaMKHA Bg.

Bakrepun nypnypssle — rpynma goTtoTpodHbIx 6akTepuii. [To mopdo-
JIOTMW KOKKH, aJIOYKH U U3BUTHIE ()OPMBI, HETIOJIBIKHBIE M MOJIBIIKHBIE 32
CYET KT'yTHUKOB, IPaMOTpHULIaTeNbHbIe. Pa3MHOXAIOTCS IeTIeHUEM U TTOYKO-
BanueM. Comeprkat 6akTepHoOXIOpodHUILT @, pexke — GakTepHoxIopodut b,
KapoTHHOUIBl (JIMKOIIMH, CIMPWIIOKCAHTHH U ap.). KynbTypbl Gaktepuit
MYPITyPHBIX UMEIOT O0OBIYHO PO30BYIO, KPOBABO-KPACHYIO OKpAacKy, 3a CUeT
Yero MOJYy4YMJIM cBoe Ha3BaHWe. OCYIIECTBISIOT aHOKCUTEHHBIH (DOTOCHH-
Te3, B KAYECTBE JIOHOPA HJIEKTPOHOB UCTIOIB3YIOT MIPEUMYILECTBEHHO Opra-
HUYECKHE COCOMHEHMs (IypIypHBIC HECEpHbIE OAKTEpHUM) WIM CEPOBOJIO-
pon, THOCYIbdat, cymbduT, cepy, BOAOpoa (MypIypHBIE CEpHBIE OakTe-
pHun). ACCHUMUIMPYIOT Ha CBETY YIJICKHCIOTY depe3 nuki KanbBuHa, a Tak-
JKe arerar, MMpyBaT M ApPYrHe OpraHudeckue coenuHeHus. IlyprypHbie
cepuble Oakrepun (cemeiictea Chromatiaceae u Ectothiorhodaceae) xopo-
IO PacTyT B OTOABTOTPO(HBIX YCIOBUSIX, MypIypHbIE HecepHbIe (ceMeii-
ctBo Rhodospirillaceae) npeamountaror ¢ororeTepoTpodHbc YCIOBHSL.
AHaspoObl U (axyiIbTaTUBHBIE aHA’POObl. MHOrMe BHIbI (QUKCHPYIOT MO-
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JICKYJISIPHBIA 30T M BBLACIAIOT BOAOpoJ. HekoTopble pacTyT B TEMHOTE.
W3BecTHO Oojiee msATHM BUAOB OakTepwil mypnypHbIX. PacmpoctpaHeHbl B
NIPECHBIX M COJIEHBIX BOJOEMaX, HEKOTOPBIE BBl — SKCTPEMaJIbHBIE rallo-
¢unbl. Ponb B npupose — co3paHue OpraHMYeckoro BEIIECTBAa, y4acTHE B
OMOreOXMMHUYECKUX LIMKIAX Cepbl, a30Ta, yriaepoaa. lllupoko ncrnons3yror-
sl JUIsl M3Y4eHHsI MEXaHU3MOB ()OTOCHHTE3A.

Bakrepun canporpodHbie (ycrapeBilee Ha3BaHHWE — CaNPOQUTHBIE) —
OakTepuH, MPEeBpAIIAOIIIe OPraHUYECKHE BEIECTBA OTMEPIINX OPTaHm3-
MOB B HEOpraHM4eckue, oOecneuyrBas KpyroBOPOT BELIECTB B IPHPO/IC.
TepMHH HCMONIB3YETCS JJIsl TPOTUBOMOCTABICHHS TOHITHIO «apa3uTHde-
CKOE CyllecTBOBaHUe OakTepuit». Jlysi 0003HAYCHUS TUIA MUTAHUS OaKTe-
PpHii Yallle UCTIONB3YIOT TEPMUH «TeTePOTPODHBIC OAKTEPUI».

Bakrepun cBeTsimmecsi — XeMOOPTraHOTPO(GHbIC OAKTEPHH, CIIOCOOHBIC
k Ouomomunectenimu (poast Photobacterium, Beneckea) B mpucyrcTBuu
kuciopoaa. OObIYHO MOPCKHE (HOPMBL.

Bakrepun cnopoodpa3sywomue — OakTepur, o0IagarouIie CrIocoOHO-
CTBIO 00pa30BBIBaTh TEPMOYCTONUYMBEIE CIIOPH! NPH HACTYIUICHUH HeOnaro-
MPUSITHBIX VIS POCTa YCIOBHUA. A3pOOHbBIe U (haKyIbTaTUBHO a’poOHbIe. bak-
Tepuu cropoobpasyrome oTHOCAT K pomam Bacillus, Sporosarcina,
Sporolactobacillus; anaspo6usie — k pomam Clostridium, Desulfotomaculum.

Bakrepun credejibKOBbIe — OakTepuu, 0Opa3yrolIue BBIPOCTHI (CTe-
OenbKM), 3a CUET KOTOPBIX OHU MPHUKPEIUBIIOTCS K cyOcTpary. Bommbie
¢dopmel. TTpumepom ciyxart npeacrasurenu poga Caulobacter.

Bakrepun cynasdarpenynupyromue, 6akrepun cyiab(aTBoCCTaAHAB-
JIMBaOIINE, CyJb(paTpeayKkTopbl — QU3HOJOTHYESCKas TPyIna OaKTepuii,
BOCCTAHABJIMBAIOLIUX CYJIb(AT 10 CEPOBOIOPOA B aHAIPOOHBIX YCIOBHUSIX.
Cynbdar ucnonb3yeTcs UMH Kak akKIENTop BOJIOPOJAA, JOHOPOM DJIEKTPO-
HOB CJIY’KaT OPTaHUYECKUEC COCIAMHCHUS — JIAKTAaT, alleTar, NPOIHOHAT, Oy-
TUpaT, (GOpMHUAT, ITAHOI, BBICIIHE KUPHBIC KUCIOTHI, 8 TAKKE MOJCKYIISIP-
HBII Bozmopon. Ilo cTeneHM yCBOSHMSI OpPraHHMKH pa3inyaloT JBE TI'PYIIIBI
Oaktepuii cynbdarpeayuupyomux. [lepBble UCMIONb3YIOT OpPraHUYECKUE
KHCJIOTHI C BBIZICJICHUEM B Cpely alerara (cropooOpa3syromye BUIBI poja
Desulfotomaculum u mecnopoo6Gpasytomue poaa Desulfovibrio). Bropsie
CHOCOOHBI TOJIHOCTHIO OKHCIISTH OPraHMYEeCKHUE COSJMHEHUs; HEKOTOphIE
JIaxe crmocoOHBI K xemoaBToTpodHOMY cymectBoBanuio (Desulfobacter,
Desulfococcus, Desulfosarcina, Desulfonema). B npupoze 6aktepuu cyib-
dbarpeayupyoie oOUTalOT B CEPOBOJOPOIHOM HIIE, TAE MPOXOUT aHad-
pOOHBIN pacnaj OpraHuKd. Y4acTBYIOT B (OPMHPOBAHHU MECTOPOKACHHUN
cepbl. Bbi3bIBasi aHA3pOOHYIO KOPPO3HIO JKele3a, HAHOCST CYIECTBEHHBIN
Bpe. TpyOOIIPOBOAHOMY TPAHCIIOPTY.
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BakTepun yKCyCHOKHCJbIEe — rpymmna OakTepuil, CIIOCOOHBIX 00pa3o-
BBIBATh OPraHMYCCKHUE KHCIOTHI ITyTEM HEIOJHOTO OKHUCIICHHUS CaXxapoB WA
cupToB. B KavyecTBe KOHEUHOTO MPOYKTa 00pPa3yrT YKCYCHYIO, TIHKOJIC-
BYIO, TJIIOKOHOBYIO U JIpyrue KUCIoThl. [loapa3ensroTcs Ha ABE TPYIIIBI —
peroxydans — HakarTUBAIOIIME YKCYCHYIO KHCJIOTY B Ka4eCTBE MPOMEXKY-
TOYHOTO MPOJYKTa, HO MO MEPe MCUYCPHAHUs UCXOMHOTO CyOCTpaTa OKHUC-
JSIoLMe ee janee a0 yraekucnotsl W Boabl (Gluconobacter oxydans), u
suboxydans, y KOTOpBIX Jajiee YKCyCHAas KHCJIOTa HE OKHCIIAETCS
(Acetobacter aceti, A. pasteurianum). bakTepuu yKCyCHOKHCIIbIE — TPaMOT-
pHILATEeNFHBIE MTATOYKH, ITOJABWXHEI, )KUBYT OOBIYHO HA PACTECHHSX. AIHIIO-
¢wmtel. Mcionb3yioTest [T TOTYYIeHUS MHIIEBOTO YKCyca Ha OCHOBE CITHP-
TOCOAEPKAIINX KUIKOCTEH, a TakXkKe B TPOIECCe IOIYCHHTETHYECKOTO
MIPOU3BOJICTBA ACKOPOMHOBOW KUCIIOTHI M3 TIFOKO3EI.

Bakrepun mne/uTIo030paspymammue — (GU3NOJIOTHIYCCKAs TpyIna
OakTepwii, BKIIOYAIOIAs MPEICTABUTEICH PAa3HBIX TAKCOHOB: KIOCTPHUJIUH,
PSAA aKTHHOMHUIIETOB, MUKCOOAKTEPUH, HEKOTOPHIC ICEBJOMOHAIbI, TPE-
CTaBUTENH KOPUHE(POPMHBIX OAKTEPHid, TOCTOSIHHBIC OOUTATEIH KEIyIKa
JKBauHBIX, OTHOCALIMECA K pogam Ruminococcus, Bacteroides, Butyrivibrio
u ap. ExquacTBeHHOE 001IICe CBOMCTBO 3THX OPTaHW3MOB — CHOCOOHOCTH K
(hepMEeHTaTHBHOMY PACIICIUICHUIO IEJUTION03El. Ee pasnoskeHne ocymiecTs-
JeTCS KOMIUIEKCOM (epMEHTOB OAKTEPHH LEJUTI0I030pa3pyIIalonIiX, KO-
TOpPBIE MOTYT BBIACTATHCS B OKPY)KAIOMIYIO CPEAy FUTH OCTAaBAaTHCS CBSI3aH-
HBIMU C KJIETOYHOW TMOBEPXHOCThIO. KOHEUHBIM MPOAYKT paciieruieHus
LEJUTIONIO3Bl — TIIOKO3a — YTHIM3UPYETCsS a’pOOHBIMH OpraHM3MaMd IO
nytu rukonn3 — LTK, ¢ manbHeiimed ytunuzanueil BOCCTAHOBUTENEH B
JIBIXaTEIBHOM [EMU C KUCIOPOJIOM B KaueCTBE TEPMUHAIBHOI'O aKIENTOpPa
BOJIOpO/ia. AHA’pOOHOE MpPEBpAICHUE TJIFOKO3BI OCYIIECTBISETCS Opo-
MUIBIIMKAMUA C 00pa30BaHMEM OOJBIIOrO YHCIa OPTaHUYECKUX COCIUHE-
HUil. Y4acTBys B Jerpaallii CaMoro MaciTabHOrO MPUPOTHOTO COCTUHE-
HUSl — LEJUTIOJIO3bI, OAKTEPUU LEILII0I030pa3pYIIAOIINe UIPAOT BaXKHEH-
IIyI0 poJib B KPYrOBOPOTE BemlecTB B Onochepe. bakTepnossr — 06001ieH-
HOE Ha3BaHWE OOJIe3HEW pacTeHHi, BBI3bIBaeMbIX Oaktepusmu. K duromna-
TOTEHHBIM OaKTEepPHsIM OTHOCSATCS HEKOTOPBIE TCEBJIOMOHAMbI, OaIlMIIIb,
MHKOOAKTEPHH U JIP.

BakTepuemus — IpuCyTCTBHE MUKPOOPTaHN3MOB B KPOBH.

BakrepuoHocuTeb — MakKpOOPraHU3M, B KOTOPOM HaXOJST MATOTCH-
HbIE MHUKPOOBI Ha ()OHE OTCYTCTBHSI KIUHHYCCKUX TPOSIBICHUA HHPCKINH U
MATOJIOTMICCKUX M3MECHEHHI B OPraHaX U TKaHAX.

Bakrepunodar — Bupyc 6akrepuii.

147



Bakrepunockonus — uccienoBanue 6akTepuil ¢ MOMOIIBI0 MUKPOCKOTIA.

BakrepuuuaHocThs — crocoOHOCTh (U3MYECKHX (TeMIlepaTypa, HOHH-
3MpyIolee U3IydeHHe), XMMHUUECKUX (CIHUPTHI, (PEHOJI, COCTUHEHHS PTYTH
u 1p.), OMosIoruyeckux (HanpuMep, JU301MM) (PaKTOPOB BBI3BIBATH I'MOEIH
OakTepuid.

Bamuuael (nat. Bacillus) — obmmpssiit (okono 217 BUaOB) pos rpam-
TIOJIOKUTEBHBIX MAJIOYKOBUIHBIX OaKTepHUil, 00pa3ylomnX BHYTPUKIETOY-
HBIE CTIOpHI. BOIBIIMHCTBO Oammil — MOYBEHHBIE peXyleHTs. HekoTopsie
OanmIIIBl BEI3BIBAIOT OOJIE3HH JKMBOTHBIX M UEJIOBEKAa, HAIPHMEp CHOHMP-
ckyto 3By, TokcukouHdexuuu (Bacillus cereus). TumoBo#t Bua — ceHHas
naouka (Bacillus subtilis).

Buocpena — cpena, co3naBaemas WM BHIOW3MEHSEMas COOOIIECTBOM
oprann3MoB. Kak mpaBuio, ompenensercs HEOONBIIUM YHCIOM BHJIOB-
ACTCPMHUHAHTOB.

Buonornyeckuii Merox (60pbOBI C BpeIUTENSIMH, COPHBIMH PAaCTECHHS-
MU U 60H63HHMI/I) — HWCIIOJIB30BAHUC «BparoB HalIUX BparoB», T. €. opra-
HU3MOB, KOTOPBIC MOTYT IOJABIATL COPHAKH, HACCKOMBIX, Kﬂelﬂeﬁ n T.nO.
[Tpu GuomeTone UCIONB3YIOT HACEKOMBIX, IATOTCHHbIE IPUOBI, MUKpOOpra-
HHU3MBI, a TAK)Ke ITHUII (B IEPBYIO OYepeIb IS 3aIIUThI cafoB). [Ipumensior
TaKKe pa3JIMYHBIE OTBapbl W3 PACTEHHUH, OTIYTHMBAIONIIMX HACEKOMBIX
(13 OOTBBI NOMHIOPOB, YECHOKA, IOJIBIHM T'OPHKOW), MM BHICEBAIOT COB-
MECTHO C 3allHIIAeMbIMHA PAaCTEHHSMH JIONOJIHUTEIBHYIO KYJIbTYpY, BBIIE-
JIeHWs] KOTOPOi HEOJIaronpusTHO NEHWCTBYIOT Ha BpeauTeded (Hampumep,
MIOCa/IKM YECHOKAa B MEXIYPAIbSX 3eMJSTHUKH CHIDKAIOT €€ 3apa)kaeMOCTh
Cepoii THIIBIO).

BuosoMuHecHeHIUs — BUAMMOE CBEYCHHE JKHBBIX OpPraHu3MoB (Oak-
Tepuii, TprOOB, OECIIO3BOHOYHBIX U Ap.). B ocHOBe OMOMIOMUHECHICHIINN
JNEXUT (epMEHTATUBHOE OKHCICHHE OCOOBIX BEIIECTB — JIIONH(EPHHOB.
Jlns ocyiiecTBIeHUS OMOTIOMUHECICHITNY (HATPUMED, Y CBETISKOB) IIO-
MuMoO TonudeprHa u GepMenTa monudepasbl HEOOXOIUMBI TaKKE KHCIIO-
pon, AT® u wonsl marams. 3a cyer AT® oOpasyercs mouudeprna-
JICHUJIAT, KOTOPBIA 3aTeM cBs3bIBaeTcs Jonndepasoi. Ilpu okucienun
KHCJIOPOZIOM HPOUCXOJHT pacmali KOMIIEKCa U MPOJYKT 3TOW peakiuu —
ajeHwnar — ucnyckaer cer. Jlonudepunsl n monudepassl y pazIHYHbIX
OMOJIOTMYECKUX BUJIOB HEWIEHTHYHBI. B HEKOTOPBIX Cilydasx OWOIIOMH-
HECIICHITUS He CBS3aHa ¢ IO EepUH-TIOUPEpa3HON peaKIuei.

BuoduabTp — coopyxeHue 111 OMOIOTUIECKON OYHCTKH CTOYHBIX BOJ,
0oOBIYHO ¢ akTHBHOW a’paumeid. IlpencraBnser coboil pesepByap, Hamol-
HEHHBIH KPYIMHO3EPHHUCTHIM (HIBTPYIONIMM MaTepHanoM (IIIaK, TPaBHH,
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%BC%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%86%D0%B8%D0%BB%D0%BB%D0%B0_(%D1%84%D0%BE%D1%80%D0%BC%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%80%D1%8B_%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D1%83%D1%86%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D1%8F%D0%B7%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D1%8F%D0%B7%D0%B2%D0%B0
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%BE%D0%BA%D1%81%D0%B8%D0%BA%D0%BE%D0%B8%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Bacillus_cereus
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BB%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D0%BB%D0%BE%D1%87%D0%BA%D0%B0

Kepam3HT) WM UMEIONINH CIenHaNIbHOe TIOABIKHOE YCTPOUCTBO C MHOXKE-
CTBOM IUIACTHH, TUCKOB U T. . CTOYHAS BOJA, MPOXOJAS Yepe3 PIIbTPYIO-
oMl MaTepuas, oOpa3yeT Ha €ro MOBEPXHOCTH OWOIUICHKY M3 CKOIICHHH
MHUKPOOPTaHU3MOB, MHUHEPATH3YIONIMX OPraHUYECKUE BEIIECTBA CTOYHBIX
Boja. brodmieTp mcmonmp3yercs Takke A OYHUCTKH T'a30BBIX BEIOPOCOB B
MPOMBINICHHOCTH. B 3TOM ciiy4ae pa3BUTHE MHUKPOOPTaHHU3MOB IIPOUCXO-
IIUT Ha YBIQXHEHHBIX KaMBIIIOBBIX WJIM COJIOMEHHBIX MaTaX, yJIOKCHHBIX B
KOopo0a, yepe3 KOTOpBIC MPOAYBAIOTCS OTPAOOTaHHBIC T'a3bl MEPE]] BBIMYC-
KOM HX B aTMochepy.

Buoneno3 — COBOKYHOCTb JKUBOTHBIX, PACTCHUN W MUKPOOPTaHU3MOB,
HACEJISIOMINX YYacTOK cpelbl OOMTaHUs ¢ Ooliee WM MEHee OIHOPOIHBIMU
YCJIOBUAMU KHU3HU, HANIPUMEDP, KUBOTHBIC, PACTCHUA U MHUKPOOPraHU3Mbl
TOTO WJIM HHOTO 03€pa, JIyra, 0eperoBoif MoJIOCHL.

BpoxkeHne — mpoiecc TUCCHMUIIAIAN MHKPOOPTaHM3MaMU OpraHHYe-
CKHX BEUICCTB, KaK IPAaBHJIO, YIIICBOJOB; IPOTEKACT C OCBOOOXKICHHEM
SHEPTUU KaK B a’pOOHBIX, TaK M B aHadpOOHBIX YCIOBUAX. B mporecce
OpokeHHs 00pa3yIOTCs TaKWe OpPraHUMYECKHE KHUCIOTHI, KaK MOJIOYHAs, My-
paBbUHAadA, YKCyCHasd U Jp., a TAKXKE BTHHOBLIﬁ, HpOHHHOBBIﬁ CIUPTHI, TN~
LEpYH U APYTUC BemecTBa. THIBI OPOXKCHUS OOBIYHO HMEHYIOTCS TI0 TIPO-
JIyKTaM, KOTOpbIe 00pa3yroTCs: MOJOYHOKHUCIIOE, YKCYCHOKUCIIOE, CIIUPTO-
Boe U T. . OOpa3yromniecs B mporecce OPOKCHHUS MPOIYKTHl M YHEPTHUS
pacxoayroTcs MUKPOOaMH ISl pa3iIMyHbIX OMOCHHTETHUECKHX leiei. Om-
HUM U3 BHJOB OpOXCHHUS SBISACTCA TIIMKONHM3. MHOTHE BUIBI OpOXCHUS
HCIOJIB3YIOTCA B HHLHGBOﬁ )54 MHKpO6HOHOFquCKOﬁ MMPOMBINUIICHHOCTH JIsA
MOJyYCHHST CITIUPTOB, OPTaHMYECKUX KHCIOT U JPYTUX BemecTB. MUKpOO-
Hasi ipupoa OposkeHus Obla oTkpeiTa JIyu [Tactepom B 1857 .

Bokc — kamepa a1t pabOTHI B CTEPIIIBHBIX WIIM KAKUX-JIMOO CIICIHAIIh-
HBIX YCIIOBHISIX.

Bun — TakcoHOMHYECKast KATCTOPUS B CHCTEMATHKE MHUKPOOPTaHH3MOB.

Bupouabl — nHQEKIIMOHHBIC aTreHTHI, HE UMEIOIINE OSIIKOBOH 000JI0UKH
u coctosmue u3 monekynsl PHK.

BupyJieHTHOCTH — CTeleHb, Mepa MaToreHHOCTH Oakrtepumii. Kommue-
CTBCHHBIM BBIPQXKEHUEM BUPYJICHTHOCTH sABJsIOTCS: JJJIM — MUHMMAanbHas
cMmeprenbHas (1eranbHas) no3a, JIJ[50 — merampHas 1qo03a, BBI3BIBAIOIIAS
ru6eib 50 % momOoNBITHBIX KUBOTHBIX

ButaMuHBI — HH3KOMOJICKYJISIPHBIC OPTaHMYCCKHE COCIUHCHHUS pas-
JUYHOW XMMHUYECKOH NMPHUPOIBI, HEOOXOIMMBIE B HEOOIBIINX KOJIMIECTBAX
JUIS HOPMAJILHOTO OOMEHA BEIECTB W KHU3HEICITECIbHOCTH YKUBBIX Opra-
HU3MOB. MHOTHE BUTAMUHBI — MIPEIIIECTBEHHUKN KOYEPMEHTOB, B COCTaBe
KOTOPLIX YUYaCTBYIOT B PA3JIMYHBIX @epMeHTaTI/IBHLIX peakuuax. )KI/IBOTHI)IG
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1 4ENIOBEK TIOJTy4aroT BUTAMUHBI B TOTOBOM BHJE OOBIYHO U3 PACTUTEIBHOM
MWLM WK 38 CYET MUKPOQIIOPH! KUIIEYHUKA. BUTaMUHBL, HCIONB3yeMble
Kak JICKapCTBEHHBIC Mpemaparsl (BUTaMHHBI TIpynmsl B, Oera-kapoTnH
U IIp.), TOJIy4atoT KaK XMMUYECKUM, TaK 1 MUKPOOHOJIOTHYECKHUM ITyTEM.

BrunroueHMs1 KJIeTOYHbIe — HEIIOCTOSIHHBIE OCMOTHYECKH HEHTpaIbHbIC
(BomoHepacTBOpHMEIE) 00pa3oBaHUsS (TpaHyJBl, Kaluld) B IHTOILIa3MeE
KJIETKHU. SIBISIFOTCS MPOXyKTaMu 0OMEHa WM 3alacHbIMU KOHCTPYKTHBHBI-
MU U 3HEPreTHYeCKHUMHM BeLIeCTBaMH (Kpaxmal, INIMKOTEH, JKUp, cepa, BO-
JIFOTHH, COeAMHEHUS XKeJe3a, IUTMEHTHI U Jp.).

Boabl crounble — BOJbI, OBIBIINE B IPOU3BOJICTBEHHOM, OBITOBOM HIIU
CeJIbCKOXO3SHCTBEHHOM YNOTPEOJIeHUH, a TakXkKe IpOIIe[IIne uepe3 Ka-
KyI0-TH00 3arps3HEHHYIO TEPPUTOPHUIO, B TOM YHCIIE HACEJICHHOTO IyHKTa
(TpOMBIIIUIEHHBIE, CENILCKOXO3SHCTBEHHBIC, KOMMYHAIbHO-OBITOBBIC, JINB-
HEBBIE M TOMY TTOJI0OOHbBIE CTOKH); BOZbI, OTBOANMBIE ITOCIIE HCIONb30BAHUS
B OBITOBOI M MPOM3BOJICTBEHHOH NEATEIFHOCTH YenoBeka. Kaxaprii Kybo-
METpP CTOYHBIX BOA 3arps3Hser 60 M® YHCTO# BOJIBL.

TagopuiabHble MUKPOOPraHU3Mbl (TATOQWIBI WIH TATOO0AKTEPUN) —
00001IeHHOE Ha3BaHUE TPYIIBI OPraHU3MOB, OOMTAIOIIUX B CPEAax C BhI-
COKHMMH KOHIIEHTPAlMsIMH cojiell. bombIIMHCTBO MUKpOOOB 00MTaeT B cpe-
nax ¢ 0,5-3%-Hoit koHueHTpanuen conel. [Ipu KOHLEHTpaIK coell HIKe
0,5 % y HMX HacTymaeTr IUIa3MonTu3, Beime 3 % — mmasmonu3. Y mpecHo-
BOJHBIX MHKPOOOB HYDKHSISI TpaHMIA pocTa MoeT omyckaTtbes 1o 0,05 %.
Jlpyrue MEKpoObI MOT'YT Pa3MHOaThCs B 30HE KOHIIEHTpauuu coiei ot 0,5
1o 7-15 % (manpumep, BUOPHOHBI, CTapIIOKOKKH). VX Ha3pIBaIOT TanoTo-
nepaHTHBIMH. ["anoduIbHbIE MUKPOOPTaHU3MBI PACTYT NPU KOHIIEHTPALUIX
coneit B 20-30 %. {ng HUX XapaKTepHBI HHASI CTPYKTypa KJIETOYHON CTECH-
Ki (OTCYTCTBHE MENTHIOTIIMKAHA U JIp.), MEAJICHHBIC TEMIIBI Pa3MHOXKEHHS,
MaJasi IJIOTHOCTh IOIMYJISIINHM, MEJICHHO INPOTEKAIOIINe IPOLEcChl Ono-
cuHTe3a 1 Ouozaerpanamuu. OOUTAIOT B 3aCOJIEHHBIX MOYBAX, COJCHBIX 03€-
pax, MOpsIX, COJICHOH prIOe.

I'en — Haumenbmmii yuacrok JJHK, obecneunBarommii nepenady mnpu-
3HAKOB IIOTOMCTBY (E€JMHHIIA HACTIECICTBEHHOCTN).

I'eHOM — COBOKYITHOCTB BCEX T€HOB KJIETKH.

I'enernyeckass pexoMOmHanmsi (TpaHcdopmanus, TpPaHCAYKIHS,
KOHBIOTAIMs) — 00pa30BaHHEe HOBOTO T€HOMA M3 F€HETHYECKOro MaTepraa
ZIBYX 0c00€# C MosBJICHHEM 0CO0H, MMEIONIEH IPU3HAKKA 000MX POIMUTEINCH.

Tenorun (oT Tpeu. genos — poxxaeHue U typos — otmeyarok, obpas) —
COBOKYITHOCTB T'€HOB, OIIPEACIIAIONINX HACIICACTBEHHYIO OCHOBY BCEX Opra-
HHU3MOB, B TOM YHCJI€ M MHUKpPOOOB. ['eHOTHI TposiBIsieTcs B (peHOTHIE B
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BHZIC ONPEACICHHBIX MPU3HAKOB, Y MUKPOOPTaHU3MOB — B CIIOCOOHOCTH K
00pa30BaHUI0 KI'YTHKOB, KANCYJbI, ()EpMEHTALMU YIJICBOJOB, 00pa3oBa-
HUIO TOKCHHOB M T. 1. [Ipy 3TOM MUKpPOOHas KJIETKa M BHPYC HACICAYIOT
HE TPU3HAK KaK TAKOBOW, a MOTCHIMAJIbHYI0 CIOCOOHOCTH K IMPOSBICHUIO
9TOrO MPU3HAKA, KOTOPAasi 3aBUCHT OT KOHKPCTHBIX YCJIIOBHUI BHEIIHEH cpe-
nel. Tepmun npeanoxen MoranceroM B 1909 r.

I'ereporpodsi (ot rped. heteros — apyroit, trophe — nuranue; Oykpaib-
HBIA TIEPEeBOJ] — MUTAEMBIA APYTUMH) — MHKPOOPTAaHH3MEI, YCBaWBAIOIIHE
YIIACpO W3 OPraHWYCCKUX COCOMHEHWH. TaKuMH COSIWHEHHSIMH MOTYT
OBITH YTIIEBOIBI, OCIKH, JKUPHI, a TAKXKe MeTaH, YTIeBOAOPOAs! HedTH U Ap.
K rereporpodam OTHOCSTCA THHIIOCTHBIE OaKTepwWH, TPHOBL, APOXOKH U
IpyTHue campoQUTHl, IMHUPOKO paclpocTpaHeHHBIe B mouyBe. OHH HWrparoT
BEIYIIYI0 POJb MPHU Pa3IOKEHUU OPraHUYEeCKUX OCTaHKOB. K 3Toil ke
TpyIIe OTHOCSTCS ¥ Mapa3uThl, KOTOPHIE YCBAaUBAIOT YIIIEPOJ HE TOJIBKO U3
MEPTBBIX OPraHUYECKUX OCTAHKOB WJIM MPOJYKTOB OOMEHA, HO M M3 TKaHEH
JKUBBIX PACTCHHA M IKUBOTHBIX. K TOCIECIHUM OTHOCSTCS MaTOTCHHBIC
MUKpoopranu3mbl. [logasisromniee OOJIBIIMHCTBO TeTepOTPO(GOB MOTYHaAIOT
9HEPTHIO 32 CUET OKUCIUTEIBHBIX ITPOIECCOB.

I'unep4yBCTBHTENBHOCTh — TOBHIIIICHHAS YyBCTBUTECIFHOCTh K aHTH-
reHaM (ajiepreHaM). BBIAEISIOT THIIEpYyBCTBUTENBFHOCTh 3aMEIICHHOTO
(oOecrieunBaeTCs KIETKAMU MMMYHHOH CHCTEMBI) M HEMEIJICHHOTO (0Oec-
MIEYNBACTCS AHTHTEIAMH) TUIIOB.

I'udpl — MEUKpOCKONMUECKHE BETBSIINECS HUTH, 00pa3yoIllue Berera-
THBHOE TEJIO Tprba — TauioM. Bes COBOKYMHOCTH TH(] TPUOHOTO Tajyuioma
Ha3biBaeTcs: murenueM. Tommuna rud cocrasisiet ot 0 mo 30 mxm. Obna-
JAIOT BEPXYUICYHBIM (AMHKAIBHBIM) POCTOM. Y HHU3MIMX TPUOOB TUPHI
HE MMCIOT MOMEPEYHBIX MEPEropoIoK M MUIICITUI MpeCcTaBIseT COO0H Of-
HYy KPYIIHYIO KICTKY. XMMUYECKUAN COCTaB 000JIOUCK TU( pa3IHyYCH B pas-
HBIX CHCTEMAaTUYECKHUX TPYIIaX — XUTHH, [eJUTI0JI03a, Titokad. Cpenu npo-
KapHOTHBIX OPraHU3MOB TU(bI 00pa3yroT THHOMHKPOOBI M AKTHHOMHUIICTHI,
y mocieTHuX (GOPMHUPYETCS CyOCTpaTHBIA WM BO3IYIIHBIA MHUIIEIHMA, 10~
TIOOHBIH rpHOHOMY.

I’'HOTOOMOTHI — )KHBOTHBIE, CBOOOIHBIE OT MUKPOOPTAaHU3MOB, TOJTyda-
€MbI€ U BBIPAIIMBAEMbIC B CTCPIIBHBIX YCIOBHUSAX ISl IKCTIEPUMEHTAILHON
paboTel. [HOTOOMOTaMU HA3BIBAIOT TAKKE CTCPUIIBHBIX JKABOTHBIX, CIICITH-
AITBHO 3apaKEHHBIX ONpEICICHHBIMHA BHIaMH MHKPOOpPTraHu3MOB. llepBrie
paboTHI O TONY4EeHWIO THOTOOMOTOB mpoBoamimchk emie JI. ITactepom B
1885r., HO MacmITaOHbIe HCCIEIOBaHMS Hadaauch TOJbKO B 40—60-x TT.
XX B. TpynHOCTH B NMOJTYYCHHH THOTOOMOTOB 3aKIIFOYAIOTCS B CIOKHOCTH
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CO3JIaHUSI MCKYCCTBEHHBIX YCJIOBHH CTEPHUIIBHOTO COAEPKAHUS >KHMBOTHBIX
(cTepusbHBIE TIOTHOIEHHBIE AUEThI, CTEPYIIBHBIA BO3IYX H T. 1.). [ HOTOOHO-
TOB IIEPBOT'O MMOKOJIEHHS MOJYYAIOT IIyTEM CTEPHIBHOIO W3BJICUEHUS 1110/
13 MaTKU WK ITyTeM MHKYOaluy 00e33apakeHHBIX UL HACEKOMBIX, IITHII U
JIp. ¢ TOCJIEAYIONIMM BBIPANIMBAHNEM B CICIMAIBHBIX H3oisATopax. OHM
OTJIIMYAIOTCS OT OOBIYHBIX XXMBOTHBIX (C HOPMalbHOH MHKpO-(IIOpOi) xa-
PaKTEepHBIMH OCOOCHHOCTSAMH CTPOEHHS U (PYHKIMOHAJIBHON aKTHBHOCTH
HEKOTOPBIX OPTraHOB M TKAHEH, IPEXIE BCETO TEX, KOTOPHIE B €CTECTBECH-
HBIX YCJIOBUSIX HAXOJATCS B MPSIMOM KOHTAaKTe ¢ MHUKPOOpPraHM3MaMu. 3Ha-
HHE 0COOEHHOCTEH THOTOOMOTOB BayKHO ISl M3y4EHUs! (JOPMUPOBAHUS MM-
MYHHUTETa, MEXaHHU3MOB B3aUMOJCHCTBHSI MHKPO- M MaKpOOPTaHH3MOB,
(u3HoNOTNN THINEBAapEHHs, MH(PEKIMOHHONW IATONOTHH W Jp. B CTPOTO
KOHTPOJHUPYEMBIX YCJIOBHUX. Mcronb30BaHue rHOTOOMOTOB (MOPCKUX CBH-
HOK, MBIIIEH, KPOIUKOB, TOPOCST, TEIST, OBEIL] M JPYTUX )KUBOTHBIX) B pa3-
JIMYHBIX 001aCTSIX HKCIIEPUMEHTAILHON OMOJIOTUY M MEIUIMHBI TIPHUBEIJIO K
(hOPMHUPOBAHUIO CAMOCTOSTEIIBHOTO HAIPABICHHUS — THOTOOHONOTUU. [ HO-
TOOHOJIOTHYECKHE METO/IBI UCIIONB3YIOT B KIIMHUIECKOW MEIUIMHE, MUKDPO-
OMosI0THN, BUPYCOJIOTHUH, UMMYHOJIOTHH, @ TAKXKE B ITPOU3BOACTBE BBHICOKO-
CHeHI/I(bI/I‘lHI)IX JAUArHOCTUYCCKUX CbIBOPOTOK.

Je3undexnusa — KOMIUIEKC Mep MO YHUYTOXKEHUIO BO30yIUTENeld HMH-
(heKIMOHHBIX 3200JIEBaHUN YETOBEKA M JKMBOTHBIX C NPHMEHEHHEM aHTHU-
MHUKPOOHBIX CpeAcTB. TepMHH yHoTpeOiseTcs IMIaBHBIM 00pa3oM B TMIH-
€He, CAHUTapHH.

JeHuTpuduKanus — MAKpOOMOIOTHYECKHH MPOIECC BOCCTAHOBJICHHS
OKHCJICHHBIX COCIMHEHHH a30Ta (HUTPATOB, HUTPHUTOB) IO I'a3000pa3HBIX
npoxyktoB (00b14HO 10 N,, nHoraa 1o N,O, peako no NO). [Ipoucxoaut B
pe3ylIbTaTe KU3HEAEATENLHOCTH OakTepuii ponos Pseudomonas, Bacillus,
Paracoccus u ap. — (¢akyTpTaTHBHBIX aHA3POOOB, HCTIONB3YIONINX B OTCYT-
CTBHE KHCIIOPO/ia HUTPAThl M HUTPHUTHI B KaU€CTBE KOHEUHBIX aKIENTOPOB
3JICKTPOHOB (aHadpOOHOE NBIXaHWe, HUTpaTHOE nbixaHue). [Ipu sTom Oak-
TEpUH OKHCISIOT OPTaHWYECKHEe W HEOPTaHWYECKHE BellecTBa. B xome ne-
HUTpU(UKAIMN CBS3aHHBIH 30T yAalseTcs U3 TMOYBBI U BOABI C OCBOOOXK-
neaneM Np B atmocdepy. IIpolecc akTHBHO NPOTEKAaeT B 3aTOILIAEMBIX
MOYBAX U MOXET CIYKUTh IPUYUHOHN MOTEPh a30Ta B 3eMiuenenuu. JleHuT-
pudukanms 3aMbIKaeT MK a3oTa B Onocdepe M MpensiTcTBYeT HaKoIlle-
HHIO OKCHJIOB a30Ta, KOTOPHIE B BHICOKMX KOHIEHTPAIMAX TOKCHYHBI. Bax-
HBII TIPOIECC B OYHUCTKE CTOYHBIX BOJ OT HUTPATOB, OOECIIEUHNBACT TAKXKE
noctosinHoe cozepxkanue NO B atmocdepe 3emin.
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JAuaykcus — sIBICHUE IBYIMKINIECKOTO POCTa MHUKPOOHOH TMOITYISINU
Ha HECMEHJIEMOW cpeje, coaepXKalleldl CMech IMTAaTeNFHBIX BEIECTB.
BcenencrBrie noodyepeiHOTo0 MCIONB30BaHUs CyOCTpaTOB KpUBAasl pocTta Ipu
9TOM HMeeT JiBe U Ooiiee HauanbHble (asbl (Jlar-(aser), YTO OTpakaeT WH-
IynuOenbHbIH XapakTep cuHTe3a (epMEHTOB MUKPOOPTraHU3MaMH.

ducoaxkrepno3 (qucOmo3) — COCTOSHUE, MPH KOTOPOM HPOUCXOMAAT U3-
MEHEHHS B KaUE€CTBEHHOM U KOJIMYECTBEHHOM COCTaBE HOPMaJbHOW MHKPO-
(IT0pEI OTIpeIeTICHHOTO OMOTOIIAa MAaKPOOPTaHU3MA.

Jpo:iku — cOOpHas rpylmna MUKPOCKOITUYECKHUX TpHOOB (pa3Mepsl OT
1,5-2,0 no 10-12 MKM), HE HMEIOIIUX TUITUIHOTO MHIICTHUs. Pa3MHOXKaIOT-
cs JeJeHueM WM noykoBaHueMm. M3eectHo oxosio 500 Bunos. Jpoxxu —
TeTepOTPO(BI C OKHUCIUTEIFHBIM WA OPOIMIEHBIM THIIOM METa0oIH3Ma.
OO0uTaroT Ha IIoJax, Arofax pacreHui, B nmoyse. llIupoko ucnons3yrorcs B
HaYYHBIX UCCJIICAOBAHUAX KaK MOJCIIN 3YKAPUOTHUICCKUX KIICTOK, a TaAKIKE B
MUINEBOW (MUBOBApPCHHUE, XJIcOOEeUCHNE, BUHOACIHIE U JIP.) U MHKPOOHOIIO-
ruyeckoi NpoMblnuieHHOCTH (mpou3BoacTBo bBK, stanona, rmmuepuna
u ap.).

Jpox:ku BepXoBble — CIICHalbHbIE MITaMMbI JPOOKEH, NperMyIe-
CTBEHHO pojaa Saccharomyces, OTIHYArON[Hecs AKTHBHBIM OPOXEHHEM C
OOWIBHBIM 00pa30BaHHEM AHMOKCHIA yriiepoia W dTaHona. [Ipm »>TOM Ha
MMOBEPXHOCTH OpPOASIICH XHUIKOCTH oOpa3yercs IeHa, coaepikamas 00Jb-
mIoe KOJIMYECTBO KIIETOK JApoxokel (oTcroma HaszBaHue). Mcmonb3yroTcs
JIPOKKU BEPXOBBIC B XJICOOMCUCHUH, CIIUPTOBOM MPOU3BOJICTBE, B IPHUTO-
TOBJICHUH CBETIIBIX COPTOB ITHBA.

JApoxixu HHM30Bble — CIELMabHbIE IITAMMBI M Pachl APOXIKEH
Saccharomyces cerevisiae, OTIMYAIOIIMECS MEICHHBIMHU MPOLECCAMH JIbI-
XaHus ¥ OpOoXKeHHs, B pe3yJibTaTe 4Yero MX KIETKH OCelaloT Ha THO Opo-
JAUIIBHBIX YaHOB. HpI/IMeHSH-OTCﬂ JJIA TIPOU3BOACTBA psAga COPTOB IMBA.

JApoiiku mexapckue, IPOXOKM NeKapHble — CIEIHajIbHBIE Pachl
JposoKeit Saccharomyces cerevisiae, ucronb3yemele B xiedonedennn. OT-
JIMYaI0TCsl PHEPTHYHBIM OposkeHueM. B pesyibprare oOmipHOE 00pa3oBaHue
CO, npuBOAXT K NOIHATHUIO TecTa. KpoMe TOro, qpoioKu NMEKapCKue N0JIK-
HBI 00JTa7aTh NPUATHBIMHI BKYCOM U 3aIIaXOM.

Kenatun — npoxykr neHarypamun Oenka xojurareHa. Ilomydaror xemna-
THH BBIBAPUBAHUEM KOCTEH, XPSIIICH, KOIBIT )KHUBOTHBIX. B MUKpoOHoOTH-
YEeCKOW IMpPaKTHKE NMPUMEHSIOT IJIsl TIPUTOTOBJIEHUSI TBEPABIX Cpel, N00aB-
75151 K HuM B konmuectBe 10—15 %. Takue cpensl MIaBATCs NpU TeMIEpaTy-
pe 25-30 °C, 3acteiBatoT mpu Temmeparype 23 °C. Cpensl ¢ XKeIaTHHOM
NPUMEHSIOT Ul ONpEJACICHUS NPOTEONUTHYSCKOH aKTHBHOCTH MHKPOOP-
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TaHU3MOB, YTO B MEIWIMHCKOH MUKPOOHOJIOTHH HCIIONIB3yETCs MPU HIICH-
TUQUKAUK psia OakTepuil — pocT OakTepuii, 001a1aI0INX IPOTEOIUTHYE-
CKOW aKTUBHOCTBIO, COITPOBOXKIIAETCS Pa3KIKEHUEM CPEIbI.

Kenezo6akTepun — cOOpHasi Tpymnmna MPOKApHOTHBIX MHUKPOOPTaHM3-
MOB, CIIOCOOHBIX OTJIarath (OOBIYHO B CIM3UCTOW KarcCylie) OKCH] JKene3a
(IIT). HcrunHble *Xene300aKTepuu — OOWTATENM KUCIBIX BOJ, TUIIMYHBIC
autotpodsr (Thiobacillus ferrooxidans, Leptospira ferrooxidans) — moiy-
YaroT PHEPruio s aBToTpodHOM accummisimnu CO, 3a CYeT OKHCICHUS
JIByXBaJIEHTHOTO JK€Je3a JI0 TPEXBaJCHTHOTo. Jlpyrue xene300aKkTepun —
OpraHoTPO(HBIE OPTAaHU3MBI C PA3IMIHBIM TAKCOHOMHYECKAM MOJO0KEHH-
em. [Iporecc OTIOKEHHST MU OKCHJIOB JKeJie3a CBsI3aH C pa3pylIeHUEM Op-
TaHUYECKOTO BelIecTa cpenpl oOuranms. HuTuatele xenezobakTepun
(Leptothrix, Sphaerotilus, Gallionella) yuacteyror B o6pa3oBanuu 60yO0T-
HBIX JKEJE3HBIX PYJ; HEKOTOpPBIE TPHHOCAT BpEll, 3aCOPsIsl BOJIOIPOBOIHBIE
TpyOBl. brarogapst criocoOHOCTH pasznaraTh Cynb(UAB METAJUIOB KEIe30-
OakTepuM WCIOJIB3YIOTCS NPH BhILIENaYMBaHUU pyad. HekoTopsle sxene3o-
6akrepun (Metallogenium) crocoGHBI OTiarath B Karcyje TakKe OKCHUJIbI
Maprasua.

3aKBACKM — YHCTHIC U CMCIIAHHBIC KYJIBTYPbl MOJOYHOKHCIBIX OakTe-
puii (HEpeaKo BMECTE C IPOOKAaMH), HCIOIb3YEMbIe B KAUECTBE CTAPTOBBIX
KyJIbTYp TpH TIPUTOTOBICHHH KHCIOMOJIOYHBIX TIPOAYKTOB (HAIpHMep,
aruao¢uInHa, Kedupa) M3 MaCTepH30BAaHHOTO Mojoka. COXpaHSIOT 3a-
KBacKH B BHIE PACTYIIUX, JIHODUIN3UPOBAHHBIX WM 3aMOPOKEHHBIX KYJIb-
Typ. B IpOMBIIIITIEHHOCTH TEPMUH UCTIONb3YeTCA KaK CHHOHIM MHOKYJIATA.

3anacHble BeleCTBA — OCMOTHYECKM HMHEPTHBIE BKIIOUEHHS KIIETOK
MHUKpPOOPTraHU3MOB (TToJIMcaxapuibl, )upbl, noiudocdarsl u ap.), odpasy-
IolIMecs TPU OTPaHMYCHHUHM POCTa KIETOK M3-3a HEJOCTAaTKa OTIENbHBIX
KOMITOHEHTOB MUTAHUS WM HaJM4YHUs HMHTUOUTOPOB. [lomrcaxapuabl, sKUPbI
MOTYT MpPOAJIEBaTh JKU3Hb KIETKH B OTCYTCTBHE BHELIHUX HCTOYHHKOB
9HEepruu (PHIOTCHHBIH METa0oNM3M). 3a CUEeT 3allacHBIX BEIIECTB MOXKET
MIPOMCXOIUTH 00pa30BaHKE CIIOP Y CIOPO0Opa3yIoIuX OaKTepHi.

Nnentudukanust — onpenenscHue TAKCOHOMUYECKOTO IOJO0XKEHHS Op-
raHu3Ma (MHKpOOpPraHU3Ma) Ha OCHOBAaHMH €ro MOP(OIOTHYECKHX, KYIb-
TypaJIbHBIX, ONOXMMUYECKUX U APYTUX CBOHCTB.

N3mMeHYnBOCTH MOMYJISIMHOHHASI — N3MEHYMBOCTh, KOTOPAsi BOSHUKAET
KaK CIEICTBUE KOHKYPEHTHBIX OTHOIICHMH, CKJIAABIBAIOIINXCS B IMOIMYIA-
KM OakTepuil MEXIy OCOOSMH C pPa3IMYHBIMU TeHOTHmamu. [Ipu sTom
MPOUCXOIUT CEJIICKTUBHBIN OTOOP MYTaHTHBIX 0COOEH, TOTOMCTBO KOTOPBIX
OyZmeT cocTaBJIsAITh BCE YBEIMYMBAIOIIYIOCS YacTh MOMYJISIINH, B PE3YJIbTaTe
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4ero M3MEHSCTCS TeHOTUIIMYECKHH cocTaB M (EHOTHIIMYECKHE CBOMCTBa
MOMYJISILUK B LIEJIOM.

W akTHBHBIN — Macca, 00pa3yroIIascsi B adpUPyEMbIX CTOYHBIX BOJAX.
[IpencraBnser co00il CyCIEH3HIO TBEPABIX BEIIECTB C OTPOMHBIM KOJIHYe-
CTBOM a3pOOHBIX MHKPOOPTaHU3MOB, CIIOCOOHBIX SHEPTUYHO OKUCIIATH Pac-
TBOPCHHBIE OpraHUYECKHe BellecTBa. MHUKpOOHOE HACCICHHE Uil aKTHBHO-
IO — €CTECTBEHHO (hOPMHUPYIOIIHECS acCOLHMALMH MHKPOOPTaHH3MOB pas-
HBIX BHOB, 3aKJIIOYCHHBIC B OOIIYIO CIM3HUCTYIO IOJIHCaXapHIHYIO0 Maccy,
obpasyemyto Gakrepusimu Zoogloea ramigera. Ilomumo o06pasyromux
cii3b OaKkTepHid, B MJIe aKTUBHOM OOBIYHO IPHUCYTCTBYIOT HPEICTaBHTEIH
pomos Escherichia, Pseudomonas, Bacillus, Alcaligenes, a Takxe pasmmnu-
Hble npocreiinme. CIM3UCTOE BEIIECTBO Mila aKTHMBHOTO 00ECIEUMBAET €ro
BBICOKYIO aJICOPOMPYIOIIYIO CIIOCOOHOCTh, B PE3yJbTATE YErO M3 MPOXOJIsi-
IIMX Yepe3 W aKTHBHBIA CTOYHBIX BOZX OBICTPO YAAISIOTCS KOJUIOWIHBIE
BelllecTBa, OakTepuu (B TOM 4Hcie 00JIe3HETBOPHbIE), KpacsIiie BeIIecTBa,
JIeTy4le apoMaTHYECKHE COEJMHEHUS, COJIM TSKEJIbIX METaJIOB U IPOUC-
XOIUT OCBETIICHHUE >KUIKOCTH. Macca mMila akTHBHOTO B IIPOLIECCE OYHCTKH
CTOKOB IOCTOSTHHO HapacTaeT, HOATOMY ITPOBOAMTCS €ro yAaleHHe U3 adpa-
TOpoB. YacTh HMiIa aKTHBHOTO OCTABJISAIOT B KAYECTBE «3aKBACKHM» ISl MOJI-
JepHKaHUsl HEMPEPBIBHOCTH MPOLIECCa OYHCTKH.

HMMMepcroHHOE MacjI0 — KEAPOBOE Maciio C IOKa3aTelIeM IperoMIle-
HUsI, OIM3KUM K TakoBoMy crekia (N = 1,5). Mcnonb3yeTcss B MUKPOCKOTIMU
C LICJIBIO YBEIMYCHHS YUCIOBOI allepTyphl 0OBEKTHBA 33 CUST YMECHBIICHUS
HOTEPb CBETA IPHU MPEIOMIICHUH U OTPAXKCHHUH.

HHBa3uBHOCTh — (PAKTOP MATOTEHHOCTH, OOCCIICYMBAIONIMI TPOHHUK-
HOBEHHE M PACIPOCTPAHEHHE MATOreHHBIX MHUKPOOPTaHU3MOB B MaKpOOp-
raHHU3Me.

Huruéuposanue (ot nart. inhibitio — yaepxusanue, ocranaBIuBaHue) —
TOpMOXKeHHE (TI0JIHOE WIJIM YaCTHYHOE) KaKoro-Jmbo mporecca ¢ MoMOIIbIo
Pa3IMYHBIX HHTHOUTOPOB.

Huruéuropsr (ot gat. inhibitio — yaepxuBanue, ocraHaBIUBaHKE) —
BEIIIECTBA, IMOJABIIAIONINE Kakoe-THOO 3BEHO B MeTaboIM3Me MHKPOOOB,
KUBOTHBIX HJIM PACTUTENBHBIX KICTOK. [IpUMEHSFOTCS Ul MHTHOUTOPHOTO
aHaNn3a MPU M3y4eHHH OOMEeHA BEIECTB Pa3HbIX MHKPOOPTraHH3MOB U OHO-
CUHTe32a BUPYCOB. K MHrMOMUTOpaM OTHOCSATCS aHTHOMOTHKH, CyibhaHHIa-
MUJBI U JPYTHE aHTUMETAOOIHUTHI, [IHAHUABI ¥ APYTHE COCTHHCHHUSL.

WNukybanust — BbIACPKUBAHUE MUKPOOHOHW CHCTEMBI IPH OIpPEICIICH-
HOH TeMIlepaType U APYTUX YCIOBUSIX B TEUEHUE ONPEAEIEHHOIO BPEMEHMU.
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HHoxynsIT, HOCeBHOI MaTepHaJl — CyCIICH3H KUBBIX KIETOK, BBOAH-
Masl B MUTATEIbHYIO CPEay C LEJbIO MOJIYYUTh HOBYIO KYJIBTYPY MUKPOOP-
ranusma. Jist ogydeHus XKUIKUX KyJbTyp 00beM MHOKYJISITa COCTAaBISIET
00b19HO 4—10 % 00BeMa MUTATEIILHOM CPE/IbI.

Hcrounnk uHbeKUuU — HCTOUYHUK BO3OyauTeNed 3aboseBaHus (MH-
(ULIMPOBAaHHBIH YeJIOBEK, )KMBOTHOE WJIN PACTEHHE), OT KOTOPOTro MaTOreH-
HBIE MUKPOOPTaHU3MBI ITEPEIAI0TCsl BOCIPUUMYHUBOMY OPTaHH3MY.

Karacrpoda sxonoruyeckas — mpupoHas aHoOMaIws (IUTHTeTbHAS 3a-
CyXa, MacCOBBI MOp CKOTa M T. Il.), HEPEJKO BO3HUKAIOIIAsl B PE3YJIbTAaTE
MPSIMOTO MJIM KOCBEHHOTO BO3JICHCTBUS XO3SIMCTBEHHOH NESATENBHOCTH de-
JIOBEKa Ha MPUPOJHBIE MPOIECCH], PUBOAAIIAS K HEONArONPHUATHBIM KO-
JIOTHYECKUM TIOCIIE/ICTBUSM WIIM Ja)Ke THOENN HAaCeNEHHs OIPENeICHHOTO
peruoHa; aBapHs TEXHHYECKOTO YCTPOWCTBAa (aTOMHOM 3JEKTPOCTaHLUH,
TaHKepa W T.II.), MPUBEALIAas K OCTPOHEOIAronpUsATHBIM H3MEHEHUSM B
MIPUPOJTHOI cpezie U, KaK MPaBHUiIO, K MAaCCOBOW TMOENH KUBBIX OPTaHU3MOB.

KucioroycroiiumBocTs — CIOCOOHOCTh OaKTepuil yAEp)KUBATh KPacH-
TeNu 1mocie o0paboTKku (PUKCUPOBAHHBIX OKPAIICHHBIX MPENapaToB COJIs-
HOH wiu cepHOil kucioToi. OOycIoBlIeHa BEICOKHM COJECP)KaHHEM BOCKOB
y 3THX opraHu3MoB. CBOWCTBO KHCIOTOYCTOHYMBOCTH HCIHOJNB3YETCS UIS
JIMarHOCTHKH MaTOTEHHBIX MUKOOAKTEPH.

Kumeunas manouka (Escherichia coli) — xonubakrepusi, rpamorpuria-
TenbHas OakTepus cemeiicTBa Enterobacteriaceae. Ilamouka co cierka 3a-
kpyrieHHbIME KoHIamu (0,4-0,8%1-3 MkmMm), criop He 00pasyer, IMOoIBUKHA,
(axynbTaTUBHBIN aHa’po0. COpaKMBaET TIIOKO3Y, JIAKTO3Y U JAPYTrHe yrie-
Bonbl. KuilieuHas majnouka — oJiuH U3 HauboJjiee OOBIYHBIX MpEICTaBUTEICH
HOpPMAJIbHON KHIIEYHOW MHKPOQIOPH MIEKOIUTAONNX. Briiensercs c
(bexanusMu B OKpPYXKAMOILIYI0 cpeny. [IpHCyTCTBHE KHUIIEYHOH MaJOYKU B
HCCIIeAyeMbIX MPOoOax MOYBHI, BOJBI CBHUAETENHCTBYET 00 nX (pexarpHOM
3arpsisHeHUH. Knaccudeckuil 0ObEKT MUKPOOHOIOTHYECKUX U MOJIEKYJIp-
HO-TCHETHUYECKHX HCCIeNOBaHUN. Mcmonb3yercss B OMOTEXHOJOTHH IS
NoJTydeHHs: nHTepdepoHa, MHCYINHA M KaK MPOAYLEHT HEKOTOPBIX (ep-
MECHTOB.

Ki10H — IOTOMCTBO OJTHOH KJIETKU.

Kommencanmsm — ¢opMa coCyliecTBOBaHUSI MHUKPOOPTaHW3MOB, IPHU
KOTOpOW OJIMH M3 BHJOB M3BJICKAET MOJB3Y JUIs ce0sl, He NMPUYMHSS Bpena
JIPYTHM YJIeHaM COOOIIeCTBa.

Koau-unnexc — uncio kierok Escherichia coli 8 nutpe Bogsr win ku-
JorpaMMe TBEpIOTro cyOcTpaTa (HampuMep, MOYBHI), MOKa3aTelb 3arpsi3He-
HUS BOJIOEMOB, II0YB X035H{CTBEHHO-OBITOBBIMU CTOYHBIME Bogamu. OOpart-
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Hasl BEIMYMHA KOJNU-MHAEKca — Komu-TuTp. [lo nedcTByromeMy craHgapTy
Ha MUTHEBYIO BOJAY €€ KOJIM-WHJIEKC JIOJDKEH COCTaBJISITH He Ooiiee 3, a Ko-
JIU-TUTP — COOTBETCTBEHHO He MeHee 300.

Kosionnsi — MUKpOOHBIE KJIETKH OJHOTO BHJA, BHIPOCIIHE B OOJIBIIMH-
CTBE CIIy4aeB M3 OJHOHM KJIETKH B BHJIE H30JIMPOBAHHOTIO CKOIUICHHS Ha
IUIOTHOM NMUTATENBLHOM cpejie.

KoJsionnn — BUIMMbIE HEBOOPYKEHHBIM TJ1a30M CKOIUICHHS KJIETOK WU
Munenusi, o0pazyeMsle B MPOIECCE POCTa U Pa3MHOKEHUS MHKPOOPTaHM3-
MOB Ha (WJIH B) IUIOTHOM ITUTATEIBHOM CyOcTparte. PasmimgaioTcst y pasHBIX
OpPTraHW3MOB II0 Pa3Mepy, XapaKTepy MOBEPXHOCTH, KOHCUCTEHIINH, OKpac-
K€, YTO, B CBOIO OUEPE/ib, 3aBUCHT OT Pa3MEpOB KIJIETOK, HATMYHS KTyTHKOB,
CHOp, Karcyibl. B eCTeCTBEHHBIX YCIOBHAX KOJOHWH BO3HHKAIOT Ha MO-
BEPXHOCTHU MUIIEBLIX NPOAYKTOB, Ha MOYBEC, THUIOMIUX OCTATKaX paCTeHI/Iﬁ
U T. 1. B 1a00paTopHBIX YCIOBUAX KOJOHUH IIOJy4YalOT PU TIOCEBE MUKPO-
OpraHM3MOB Ha arapu3oBaHHBIC U APYIU€ TBEPABIC MUTATCIIBHBIC CPCIbI.
XapakTepUCTUKY KOJIOHUM YUHTBIBAIOT IIPU ONPEACICHUU BHUJA MUKPOODP-
TraHu3Ma.

Konopumerp — mpubop 1ist onpeneneHusl KOHICHTPAIIMN BEIIECTB B
pactBopax. [lo3BoiseT ycTaHaBIMBaTh ONTHYECKYIO INIOTHOCTH OKpAIlIeH-
HBIX PacTBOPOB, KOTOpAas 3aBUCHT OT KOHLEHTPALMM B HUX BEIIECTBA.
C M3BECTHBIMH OTPaHHYCHUSIMH KOJOPHMETP HCIOJB3YIOT B MHUKPOOHOJIO-
TMYECKON MPAKTHKE ISl ONPEIEIICHHS YHCIIa KICTOK B MUKPOOHBIX KYJIbTY-
pax. Konopumerpsl, nmeroniye ycTpoicTBO IS TUIABHOTO M3MEHEHUS JJTH-
HBl BOJIHBI, TIPU KOTOPOW HM3MeEpsETCs ONTHYECKas IUIOTHOCTH pacTBOpa,
HOCAT Ha3BaHHE «CIEKTPO(PoTOMETphD. CHeKTpOopOTOMETPHI MO3BOJSIOT
3aMEPATH ONTUYECKYIO TNIOTHOCTh PACTBOPOB B IIMPOKOM JTUAINTA30HE JJINH
BoH (ot 100 gm0 1200 HM).

Kpacureau — XuMuYecKde BEIIECTBA, OKPAIIMBAIONIME Ppa3nYHbIe
CTPYKTYpHbIE KOMIIOHCHTBHI KJIETOK. VCHONB3yHOTCA ANl MUKPOCKOIHYE-
CKOTO HM3y4eHHS MOP(OIOTHH M ITUTOJOTHH MHUKPOOPTaHW3MOB. OOBIYHO
KpacuTeIN HPENCTABISIOT CO00M COMM IBYX THIOB: 1) KHCIIBIE KPAacHTEIIN
(HampuMep, 203UH), Y KOTOPBIX HOH, MPUIAIOIINN OKPACKY, SBISETCS aHHO-
HOM M B3aUMOJICHCTBYET C OCHOBHBIMH (IIUTOIUIa3MAaTHUECKHMH) CTPYKTY-
paMu KJIETKH; 2) OCHOBHBIE KPAaCHUTENH, B3aMMOJEHCTBYIOIINE C KUCIBIMH
(IpenMyILEeCTBEHHO SJEpHBIMH) CTpyKTypamu Kierku. Ilepen okpamimsa-
HHEM KIIETKH OOBIYHO yOmBarT ((pukcupyor). B mmxpoOmomormueckon
MPaKTUKE Yalle BCEro NPUMEHSIOT OCHOBHBIC AHWIMHOBBIE KPACHUTEIH —
METHJICHOBBIA CHHUH, KPUCTAJUTNYECKUI (DUONETOBBIA, OCHOBHONH (QyKCHH
u 1p.
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KynasTHBHpOBaHHE MHKPOOPraHM3MOB — CO3JaHHE HCKYCCTBEHHBIX
YCIIOBHH JUIsl IOAJIEP)KAHHS TTPOIIECCOB XKU3HENSSATEINLHOCTH U Pa3MHOXKe-
HHSL MHKPOOOB in Vitro. C 3To#i Henbio HCMOAb3YIOT MUTATENbHBIE (KYIBTY-
panbHbIe) cpenpl. s MoiydeHus MUKPOOPTaHU3MOB HIIM IIPOJIYKTOB WX
KHU3HE/IESATEIBHOCTH B TPOMBIIUIEHHBIX MacIITadax HCIOJB3YIOT METOJbI
IJIyOMHHOTO U HENPEPHIBHOTO KYJIbTUBHPOBAHHSI.

KyabTuBHpOBaHNEe MHKPOOPTaHM3MOB IJIyOMHHOE — BBIpAIllMBaHUC
MUKpPOOPI'aHMU3MOB B YCJIOBMSIX IMOCTOSIHHOM a3paliyl >KUJIKON MUTATEIbHON
cpemsl. OTO TOCTUTAETCs C TIOMOIIBIO CHENHANBHBIX yCTPOHCTB (OapboTe-
POB), Yepe3 KOTOpHIE IPOITyCKAIOT CTEPHIBHBIN BO3AyX. i1 MOBBIIICHUS
3¢ (GEeKTHBHOCTH a’3pally cpeia OTHOBPEMEHHO IepEeMEIINBACTCS MeIrai-
Ko#. J[ist TIyOMHHOTO KYJTBTHBHPOBAaHUS MHKPOOOB HCHOJIB3YIOTCS (hep-
MEHTepBI pasHoro oobvema. [Ipu HempepbIBHOM a’panyu U NnepeMeniBaHuu
cpensl Kaxaas KiIeTKa MHUKpOOHOW KyJNbTyphl HaXOAWUTCS IPAaKTHUYECKH B
OIWHAKOBBIX YCJIOBHAX. 3TO HAMHOTO MOBBIIIACT HAKOIIICHHUE IIPOAYKTOB
MHUKpPOOHOTO MeTabos3Ma (aHTUOMOTHKOB), TOKCHHOB H JIp. © MUKPOOHOM
MAaccChl, a TaK)Ke€ 3HAYUTEILHO COKPAIAaeT BPEMS KyJIbTHBUPOBAHMS.

KyJabTHBHpOBaHNEe MHKPOOPraHW3MOB HeENpPePHIBHOE — BbIpall[1Ba-
HHE MHUKPOOOB B YCIIOBHSIX IIOCTOSHHOTO OOHOBJICHUS MMUTATEIBHOMN Cpebl
B CICHHANBHBIX allaparaX — XeMOCTaTaX, KOTOpBIE CHa0XKEHBI YCTpPOii-
CTBaMH JUIsI aBTOMATHYECKOH MOJadu CBE)KEH MUTATENBHOW Cpelbl M yaa-
JICHHUS KyIbTYPalbHON )KUAKOCTH C IPOIYKTAMH METa00OIM3Ma, a TAKKE IS
moJIepKaHus Temreparypel 1 pH Ha mocTtossHHOM ypoBHE. MUKpoOHas
TIOITYIIAIUS TEM CaMBbIM HOJIEPKUBACTCS HEOOXOJUMOE BpeMs B Jorapud-
MHYECKOH (haze pocTa, YTO 3HAYMTENFHO IOBBIMIACT BBIXOJ MHKPOOHOMH
MAacchl ¥ IPOAYKTOB MeTa00IH3Ma.

KyabTypa 6akrepuii uyncTas — CKOIUICHUE MUKPOOHBIX KJIETOK OJIHOTO
BHJIa, BBIPAIICHHBIX HAa IJIOTHOW WJIM >KUAKOM MUTAaTENbHBIX cpeaax. Yu-
CTBIE KYJIBTYpHI TOIYYal0T U3 W30JIMPOBAHHBIX KOJIOHUH ITyTeM WX Iepece-
Ba B OTJEJIbHBIC TIPOOUPKH C MUTATEIBHON CPEION WIIM U3 OJHOW MCXOTHOM
MHUKpPOOHOHM KJIETKH, M30JIMPOBAHHOM C TMOMOIIBI0 MHKPOMaHHUIIYJSTOPA.
Brinenenne 4ucThIX KyJapTyp OakTepuii HEOOXOIMMO ISl X HICHTU(HKA-
LIMH, TPUTOTOBJICHUS BaKIMH M IPYTUX LIEJIeH.

JIn3ouuMm — (epMeHT, BBI3BIBAIOIIN JIM3HUC OaKTepuil MyTeM paspylie-
HUSI NENTHIOTIIMKAaHA KIIETOYHOH CTEHKH.

JInmaiHUKU — OpPraHU3MBI, MPEACTaBIAIONINEe co00l CUMOMO3 Tpuba
(MuKOOHMOHT) M Bomopociu (PUKOOMOHT). B nmumaiiHuKax, mo-BUINMOMY,
HE CYIIECTBYET CTPOroi M30MPaTEIFHOCTH MEX Iy MapTHEPaMH — TPHO MO-
KET CYIIECTBOBATH C PA3HBIMH BHAAMHU BOJOPOCIEH, a BOJOPOCIH — C Pa3-
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HBIMH IprOaMu. B3anMooTHOmEHNS rpruda 1 BOAOPOCIHN B JIMIIAHHUKE pac-
CMaTpUBaJIM KaK IpUMEp MyTyain3Mma. B JefCTBUTEIILHOCTH OHH B 3HA4YH-
TEJILHOM Mepe XapaKTepU3yIOTCs Mapa3uTH3MOM CO CTOPOHBI Irpuba, KOTO-
pBII TIOJTy4aeT OT BOJOPOCIHM HE TOJIBKO NPOAYKTHI €e 0OMeHa, HO U HC-
MIOJIb3YET €€ OTMEPILHE KICTKH.

Maxkpogaru — KIeTKH CUCTeMbl MOHOHYKJIEApHBIX (harounToB, odecre-
YHMBAIOIIUE Peakiy (aronuTos3a u Mpe3eHTalul aHTUreHa T-KiIeTkam.

Me30coMbl — CTPYKTYPHI NPOKapHOT, 0Opa30BaHHBIC WHBAarHMHAIMCH
LUTOIUIa3MaTHIECKOH MEMOpaHbI B LIUTOIUIA3MYy. YUacTBYIOT B MPOIECCax
MeTabosIn3Ma B KIIETKaXx.

Me3oduabHbple MHKPOOPraHU3MbI (Me30(WIb) — OaKTepHH, OINTHU-
MaJbHasl TeMIIepaTypa pocTa KOTophlx cocranisieT 35-37 °C.

MeTtabno3 — TUN B3aMMOOTHOIICHUN MEXIYy MUKPOOPTaHU3MaMH, MpU
KOTOPOM OJIMH BHJI CO34aeT ONaromnpHsTHBIC YCIOBUS Ul )KU3HH JPYroro
Bu/ia (adpoObI — aHAIPOOBI).

Mertagom3m (ot rpeu. metabole — mepemena, npespaiuerie) (00MeH
BeIlleCTB) — B Y3KOM CMBICIIE CJIOBa MPOMEXYTOYHBII 0OMEH, OXBAaThIBAIO-
M BCIO COBOKYITHOCTb pEaKlMi, IIaBHBIM 00pa3oM (hepMEHTaTHUBHBIX,
MPOTEKAIONINX B KJIETKAX M 00ECIEUNBAIOMINX KaK PACIIEIUICHUE CIIOKHBIX
COEAMHEHUH, TaK U MX CHHTE3 M B3auMonpespamienue. OnpeneneHHas mo-
CJIEI0BATENILHOCTD ()ePMEHTATUBHBIX NMPEBPAIIEHUH KaKOr0-THOO0 BellecTBa
B KJIETKE HA3bIBACTCA METAO0OIMUECKIM IIyTEM, a 00pa3yIOIIHEcs IPOMEXY-
TOYHBIE IPOIYKTHI — METa0OTHTaMH.

MeTa00JH3M Yy MHKPOOPTaHU3MOB — NIPOMEXYTOUHBIE IPEBPAILCHUSA
BEIIECTB B MHUKpPOOHBIX KieTkax. HamOoiee BbIpaxkeHbl B Jorapudmuye-
cKkoli (aze pocta MUKPOOHOH KyJBTYPEI.

MeTab0auTBl — COEIMHEHMS, YIacTBYIOLIME B METa0OIMYECKUX MpO-
neccax.

Mexanu3m nepegaun uH(eKIUH — crocod mepeaayd NaTOreHHOTO
MHUKpOOa OT MCTOYHHMKA MH()EKUUH 3Z0POBOMY BOCIPHUMYHBOMY Opra-

HU3MY.
MuKko3blI — 3200JI€BaHU, BBI3bIBAEMbIC TATOTCHHBIMHU I'PUOAMHL.
Muxkonjia3mMbl — TPaMOTPHIATENBHBIE MHKPOOPTAaHU3MBI, KOTOpBIE

HE UMEIOT PUTHIHOM KJIETOYHON CTEHKH.

Mukpoa’poduiabl — MHKPOOPTaHW3MEI, HYXJAOUIHecs B HE3HAYH-
TEILHOM KOJMUYECTBE MOJIEKYJISIPHOTO KUCIOPOa.

Muxkpobéuora (Mukpodiiopa) — COBOKYIHOCTb pa3lIM4HBIX BHJIOB
MHKPOOPTaHHU3MOB, HACEISIFOIIUX OMPEICIICHHYIO Cpeay oOuTaHus (Hampu-
Mep, MHKpOGIIOpa MOYBHI, BOIBI, BO3/yXa, TOPHBIX MOopoAa u ap.). Ilo mpo-
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UCXOXJCHUIO PAa3INYalOT AaBTOXTOHHYI0 MHKPOOHOTY M alJIOXTOHHYIO
MHUKpPOOHOTY, 10 THITy NMUTaHUs — 3BTPO(QHYIO, NPEACTABISIONIYI0 cOO0H
KOMIUIEKC MHKpPOOPTaHM3MOB, pa3jaraiolluX OpraHMYeCKHe BEIEeCTBa;
OJMroTpoHYI0 MUKPOOHOTY, HJIM MUKPOOUOTY paccesiHus, 3aBEepIIaONIyI0
MHUHEPAIN3AIMI0 OPTaHMYECKOro BEIECTBA; JUTOTPOPHYIO MUKPOOHOTY,
TpaHCHOPMUPYIOIIYI0 MHHEpAIIBHBIE COCJUHEHHS TOPHBIX MOPOJ, Ta3bl.
MHUKpOOpraHu3MBbl, pa3BHBAIOIIMECS HA TIOBEPXHOCTH pacTeHHH (duGuT-
Hasi MEKpo(dIopa), MeTaboIM3upyIOT BEACIeHNS n3 TKaHel. Koxa, ciamsu-
CThIe 000JIOUKH, KUILICYHUK U IPYrHe OpraHbl YeJIOBeKa U KMBOTHBIX MME-
0T TTOCTOSIHHYIO, TaK Ha3bIBaeMyI0 HOpMaJIbHYI0 MUKpOdIopy. B 3HaueHnn
MHUKpPOOHOTa HCIIOIB30BAJICS M UCITIONB3YETCsS TEPMUH «MHKPOQIIOpa», 4To
HE COBCEM KOPPEKTHO, MOCKOJIbKY OaKTepHH, MUKPOCKONHYECKHE TPHOBI
HE OTHOCST B HACTOSILEE BPEMsl K LIAPCTBY PacTeHUH.

MuxkpodJiopa HopMaibHas (HopModIopa) — MUKPOOHBIC aCCOIHALINHY,
oOuTarolMe B OpraHax M TKaHsIX Makpoopranusma (6uoromnax). Paznugator
HOPMOQJIOPY PE3UIEHTHYIO (ayTOXTOHHYIO) — IMOCTOSHHYIO JUIS JaHHOTO
OuoTOIa M TPaH3UTOPHYIO (AJJIOXTOHHYIO) — HEMOCTOSHHYIO, 3aHECEHHYIO
U3 JIpyroro OMOTOMA WM BHEIIHEH CPeJIbL.

Muuenuii — Teno rpuda, 00pa3oBaHHOE CKOIUICHUEM TH(OB TPHOOB.

Mytyaau3m (ot iaT. Mutuus — B3auMMHBINA, 0OOIOIHBIN) — opMa CHUM-
Ono3a, mpu KOTOpoi o0a MapTHepa IOJIy4aroT IOJb3Y, IPUYEM OTHOCH-
TEJIFHO PaBHYIO; (hOpMa COBMECTHOT'O COCYIIECTBOBAHUS OPTaHU3MOB, KO-
rra oba mapTHepa WIM OJMH W3 HUX HE MOTYT JKHTh 0e3 Jpyroro (Hampwu-
Mep, TEPMUTHI ¥ )KHUBYIIHE Y HUX B KUIICYHHKE MHUKPOOPTaHU3MBI).

MyTareHHble areHTbl — (pakTOpsl GU3NUECKON, XUMHUECKOW UK OHO-
JIOTMYECKOW TIPUPO/IbI, BBI3BIBAIOIINE MYTAIIMK Y MUKPOOPTaHU3MOB.

MyTaHT — MUKPOOPIaHH3M, CBOWCTBa KOTOPOTO B pe3y/ibTaTe MyTalHi
OTJIIMYAIOTCS OT POJUTENBCKHX.

Hutpuduxanus — nporecc 6MOIOrHIECKOr0 OKUCICHUSI aMMHUaKa, 00-
pasyroIerocs npu Aerpajalidyl OpraHMYECKUX BEIIECTB 0 HHUTpara. IIpo-
UCXOIMT B adpOOHBIX YCIOBHUSX B BOJE W MOuYBe. ABTOTpodHasT HUTpUPH-
Kalis OCYLIECTBIISICTCS IOCIEA0BATEIFHO ABYMsI TPYNIIaMH HUTPHUIIH-
pytoumx Oakrepuil — HuTpuduKaropsl 1-ii ¢aser (poasr Nitrosomonas,
Nitrosospira, Nitrosococcus, Nitrosolobus) okucisitoT aMmuak 10 HUTpHTA:
NH; + 20, = NO, + 2H,0; 3arem Hutpuduratopsl 2-ii ¢assr (pombl
Nitrobacter, Nitrospira, NitroCOCCUS) HUTPHT-HOH OKHCIISIOT B HUTPAT-UOH:
2NO; + O, = 2NO;3. Hurpuduuunpyroniye 6akrepun (BbIICICHBI U ONMHCAHBI
B 1890 r. C. H. Bunorpaackum) — obnuratHsle aBTOTpO(bI, OpraHudecKue
BEIleCTBA HE MOJJIEpXKMUBAlOT MX pocT. ['ereporpodHas HuTpupuUKaums
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OCYIIECTBIISIETCS] Pa3IMIHBIMI OPTaHW3MaMH, BKIIOYas TPHOBI, CBs3aHA C
OKHCJIEHHEM He TOJBKO aMMHaKa, HO M OpraHMYeCKHUX COEIMHEHHUI a3oTa.
Hurpudukauns — ocHOBHOH 1yTh 00pa30BaHKs HUTpATa B IPUPOJE, UTPAET
Ba)XHYIO POJIb B KPYTOBOpPOTE a30Ta B Ouocdepe.

Huma »skosormyeckass — MeCTO BHAa B TIPHPOJE, BKIIOYAIOIIEE
HE TOJIBKO IOJIOXKEHUE BHJa B IPOCTPAHCTBE, HO M (PYHKIMOHAIBHYIO POJIb
€ro B COOOIIECTBE U MOJ0KEHHE €r0 OTHOCUTEJILHO a0MOTHYECKUX YCIOBHI
CyIIeCTBOBaHMA (TEMIIEpPaTyphl, BIAXKHOCTH W T.II.). Ecim mecto obuta-
HUS — 3TO KaK OBl «aJpec» OpraHW3Ma, TO HHUIIA DKOJOTHYECKas — ero
«rpodeccus.

Oxpacka dakrepuii no I'pamy — meton nuddepeHnaIbHON OKpacKu
KJIETOK MPOKapHoT, pa3paboTaHHBIN HaTCKUM MuKpoOHoiorom X. ['pamom
B 1884 r. 3aximoyaercst B mMociieI0BaTeIbHON 00paboTKe Ma3ka KJIETOK OC-
HOBHBIMHM KpPacHUTEJISIMH (HamlpHMep, KPHCTaJUIMYECKHM (HUOJIETOBBIM) M
MOJIOM U TIOCIIEIYIOIIEM OTMBIBAHHH €ro B 3TaHOJIE WM aleToHe. B 3aBu-
CHUMOCTH OT CBOMCTB KJICTOYHOW CTCHKH OaKTepUil KPACHUTEIH MOTYT yIaep-
JKMBAThCSl UMHU B pa3HOl cTeneHu. bakTepuu, COXpaHsoIIUe OKPACKY Mociie
00paboTKH PACTBOPUTENSIMHU, TONYYHJIM Ha3BaHUE TPAMIIOIOKUTENbHBIX
(I'p"), a obecuseunparomuecst — rpamoTpunarensasx (Ip7). Oxpacka Gak-
Tepuit mo ['pamy — cuctematudeckuii mpusHak. Pasmenenne GaxTepuii 1o
3TOMY MPHU3HAKY, KaK CTaJI0 M3BECTHO ITO3JHEE, YKA3BIBAET HA (DUIOTEHETH-
YecKre B3aMMOOTHOIICHHS MEXIy Pa3HBIMH TPYNIIaMH MPOKapHOT, IO-
CKOJIBKY OTpa)kaeT pasziUuhs HE TOJIBKO B CTPOCHHU KIETOYHOW CTEHKH
OakTepwif, HO U B CTPYKType MEMOpaHHOTO ammapaTa, COCTaBe puOOCO-
MaJIbHBIX O€JIKOB, UyBCTBUTEIBHOCTH K aHTUOMOTHKAM, a TakKe YacTHYHO
cornacyercst ¢ audpepeHIpoBKoi mo GyHKIuaM (poToTpodust, xemoaB-
totpodus u np.). BeTpedarorest opraHu3Mbl ¢ BapuaOelbHOM peakinueii Ha
okpacky bakrepuii mo ['pamy.

Oomunerbl — rpynna BugoB otaeina Oomukora (Oomycota) B mapcTee
Xpomucta (Chromista). ITo coBpeMeHHBIM NPEICTABICHUSIM B 3TO [[APCTBO
BKITIOYCHBI OPTaHWU3MBI, MMEIONINE CBOCOOPa3HyI0 CTPYKTypy MHTOXOH-
IIpHH, IEPUCTHIC KTYTUKU C TPEXWICHHBIMHA )XT'yTHKOBBIMHU BOJIOCKaMH, HIIN
MacTUTOHEMaMHU, ¥ OTJIHJarontuecs ot rpudos no crpykrype JHK. Mx kie-
TOYHAs CTEHKA Yallle COACPKUT IEJUTION03Y U B-TIIOKaH, B HEH OTCYTCTBYET
xuTuH. Buner otnera OoMukoTa, B HACTOSIIEE BPEMs TPAKTyeMble KaK TPH-
001o00HbIE OpraHW3MBbl, WM IICEBJOTPUOBI, IIOMEIIEHHl B IAapCcTBO
Chromista Hapsimy ¢ OypbIMH, 30JI0THCTBIMH U JKEJITO-3€JICHBIMUA BOJOPOC-
JISIMH, a TaK)Ke HEKOTOPBIMH NPOTUCTAMHU. [ prOBI, BXOJSIUE B 3TU OTAEIBI,
HHTEPIPETUPYIOTCS KaK BTOPUYHO OECIBETHBIE, HOTEPSBIIME XJIOPO(HILI
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opraHu3Mbl. BoJbIIMHCTBO mpencraButelnieit otaena OOMHUKOTA aIanTHpo-
BaHbI K CYIIECTBOBAHHUIO B BOJHOH cpene. OHM XapaKTepU3yIOTCs HaJIH4IH-
€M CIIOp IOJIOBOTO Pa3MHOXKEHUS, Ha3bIBAEMbIX OOCIIOPAMH, U MOJIBHIKHBIX
crop 0ecrosyoro pa3MHOKEHHsI — 300CHOP — C OJTHUM WJIN JBYMSI XKT'yTHKa-
MHU. XOTS MHOTHE OOMMLETHI OTHOCSTCSI K arpeCCHMBHBIM NAaTOTE€HAaM BBIC-
muxX pacteHui (Bo3Oymurenb ¢urodropoza kaprodenast U TOMATOB
Phytophthora infestans), mo mpoucxoxaeHuio U 0COOCHHOCTSIM PA3BUTHS
OHH 0OoJiee OJIM3KHU K BOJIOPOCIISIM, YeM K TprOaM.

OnnopryHucrnyeckue MHKpPOObI — YCIOBHO-NATOTeHHbIE (TTOTEHIIU-
aJbHO-TIATOI€HHbBIE) MUKPOOPIaHU3Mbl, KOTOPBIE BCTYMAIOT C OPraHU3MOM
YeJoBeKa B OJHUX CIIydasxX B OTHOIICHHsS CUMOHO3a, KOMMEHCAlM3Ma U
(nmn) HeWTpanu3Ma, B APYTHX — B KOHKYPEHTHBIE OTHOIICHHS, HEPEIKO
MIPUBOISIIIME K PA3BUTHIO 3200JIeBaHMs. Y CJIOBHO-IIATOT€HHBIE MUKPOOpIa-
HU3MBI BCTPEYAIOTCS cpeau OakTepuid, rpuOOB, MPOCTEHIINX H, BEPOSTHO,
BUPYCOB.

OpHuTO3bI — NH(EKIMOHHBIE 3a00JIEBaHUs IITUL], KUBOTHBIX, YeJIOBE-
Ka, BbI3bIBaeMble xnamuansimMu Ch. psittaci (mopsmoxk Chlamydiales). 3a6o-
JIeBaHHE YEJIOBEKA IMPOTEKACT 110 THIy ITHEBMOHHH, I'pHIa, OPIOLIHOTO
TUda. 3apakeHHe IPOUCXOIAMT OT NMTHIL PH BIBIXaHUU BHICOXIIETO MOMETA,
yxa, py pa3zesKe TYIIEK.

OuncTKa CTOYHBIX BOA — OJHO W3 BaXXHEHIIMX MEPOMPHUSATHN OXPaHBI
NPUPOJIBI U OKPYIKAIOLIEH Cpebl OT 3arpsi3HeHuss. O4nUCTKa CTOYHBIX BOJ
MPOM3BOJUTCS Pa3HBIMH croco0aMu: MEXaHWYeCKHMMH (OTCTauBaHHE,
¢mreTpanus, ¢uoranys), QU3UKO-XUMUIECKAMH (KOATyIIIus, HEHTpain-
3anusi, 00paboTKa XJIOPOM U T. ZI.) U OHOJOTHYCCKUMH (HA TOJISIX OpOIIe-
HUs, B OMoyiornueckux bacceliHax, OnoduiabTpax).

IMapa3utel (0T rped. para — mpw, SitOS — muima) — reTepoTpodHbie
MHUKpPOOPTaHU3MBbI, KOTOPBIE B IIPOLECCE IBOJIOLUHM NPUOOPENH CIOCO0-
HOCTbB XKHMTh 32 CUET XXMBBIX TKaHEH PACTCHUH WIM )KUBOTHBIX, HCIOJb3YS
X aMUHOKHUCIIOTBI, YIJIEBOJbI, BATAMUHBI U JIPyTrH€ COEJNHEHUs Kak McC-
TOYHHUKM TMUTAHUS WIA dHeprud. Ilapasutel MOTYT OBITh OOJHTATHBIMH,
(baxynbTaTHBHBIMU, BHEKIIETOYHBIMU U BHYTPHKIICTOUHBIMH.

IMapa3uTel 00IUraTHBIE — MUKPOOPTaHU3MBI, MTOJHOCTHIO YTPATHBIIHE
CHOCOOHOCTH K canpoduTryeckoMy 00pa3y )KHU3HH U KUBYIIHE 32 CUEST KH-
BBIX KJIETOK. BBICIICH CTYNEHbIO OOJMIaTHOTO Mapa3suTH3Ma SBIISETCS
BHYTPUKJIETOUHBIM Mapa3suTU3M, CBOMCTBEHHBIM HEKOTOPBHIM IaTOTE€HHBIM
NPOCTEHIINM, PUKKETCHSIM, MHUKOIUIa3MaM, XJaMHJ03aM U BUpycaM. DTH
MHUKpPOOPTraHU3Mbl XapakTepU3yloTcs oOenHeHHeM (EepMEHTHBIX CHUCTEM
BIUIOTH JIO TIOJIHOW MX YTPaThl BUPYCAMHU.
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ITapa3uTtel (akyIbTaTHBHbIE — MHUKPOOPTAHH3MBI, KOTOPBIE B 3aBH-
CHMOCTH OT YCJIOBHH OKpY’Karomieil cpeasl BexyT ce0s Kak canpouTsl WK
Kak mapazuTbl. K HUM oTHOCATCS BO30ynuTenu OoTyiau3Ma, CTOJIOHSIKA, ra-
30BOM TaHTPEHBI, KUIIEUHas Majxo4ka U JIp.

Martorennocts (0T rped. pathos — crpamanue, gen0S — HPOHCXOXKIC-
HHE) — NOTEHIMAJIbHAs CIIOCOOHOCTh MUKPOOOB BBI3bIBATH MH(EKIIMOHHBIN
Ipoliecc y MaKpOOpPraHU3MOB ompeAenaeHHoro Buaa. IlaToreHHocTs Xapak-
TEepHU3yeT MUKPOOHBIH BUJ, SIBISIETCS KAUECTBEHHOH KaTeropuei u ompere-
JsieTcsl ero reHoTHIoM. KakJjoMy MmaToreHHOMY BHIY MHKPOOOB MPHUCYIN
CBOWCTBEHHBIH TOJBKO €My Ha0Op KOHKPETHBIX MaTepHaIbHBIX CyOCTpa-
TOB — (paKTOPOB ITATOTEHHOCTH, 00CCIICYHBAIONINX BBIKHBAEMOCTH B0O30Y-
JIUTENs. B MAaKPOOPTaHU3ME, €r0 Pa3MHOXKEHHE M PaclpOCTPAHCHHE B TKa-
HSIX U CIIOCOOHOCTH K aKTUBHOMY OMOJIOTHYECKOMY BO3/ICHCTBUIO Ha (DyHK-
MM Makpooprannima. K HUM OTHOCATCS CTPYKTypHBIE 3JIEMEHTBI MUKPOO-
HOHM KIJIETKH, (pepMEHTHBIE CUCTEMBI, OaKTepHaIbHBIE SHAOTOKCHHBI, a TaK-
’Ke MeTaboJIUThI, BIJEISIEMbIE B CPeNly, M OK30TOKCHHBI OakTepuii. Takum
00pa3zoM, MaTOreHHOCTh KOHTPOJIHUPYETCst OOJBIIEH 4acThio OaKTepHaIbHO-
ro reHoma. CTeneHp BBIPaKEHHOCTH (PAKTOPOB MATOTCHHOCTH Y KOHKPET-
HBIX IITaMMOB OOYCJIOBIMBAET UX BHUPYJICHTHOCTb, 8 y OaKTepHid, mpomy-
LUPYIOMIMX IK30TOKCHUH, — TOKCUTCHHOCTh. Peanu3zanust MUKpoOOM marto-
TEHHOCTH 3aBHUCHT KaK OT BOCIPHUMYUBOCTH (1yBCTBHUTEIBHOCTH) MaKpo-
OpraHu3Ma, Tak M OT BIWsHHS (pakTOpoB BHelIHEH cpeabl. [laToreHHOCTH
XapaKTepU3yeTcs BBIPAKEHHOW CHEU()UIHOCTHIO, CBOWCTBEHHOHW OOJIb-
IIMHCTBY BO30yauTenel MH(EKIMOHHBIX OoJe3HeH. DTO ompenensercss ux
OMOJIOTHYECKUMH OCOOCHHOCTSMH, JIOKallM3aleld B OpraHu3Me, n30Hpa-
TENbHBIM MOpaKEHHEM TKaHEeH U OpraHoB.

ITenToH — MPOIYKT HEMOJIHOTO THIPOJIN3a OEIKOB, COCTOSAIINI U3 aMH-
HOKHUCJIOT, JAMIENTHIOB, TPHUIICTITUIOB, a TaKXKe BOJAOPACTBOPUMBIX IOJIH-
nenTuaoB. B MukpoOHozorudeckoit npakTuke MpUMEHsSIeTCs Ul IPUTOTOB-
JICHUS] HEKOTOPBIX MIUTATEIILHBIX CPEl.

IIpoaykThl MeTadou3Ma MHUKPOOPIraHM3MOB — BKJIIOYAIOT MUKPOO-
HbIe (PePMEHTHI, MPOIYKTHI Pa3I0KEHUS CyOCTPaTOB OKPYXKArOIIEH Cpepl,
MUKpPOOHBIE TOKCHHBI, aHTUOMOTHUECKHE BEUIECTBA, MUTMEHTHI, OAKTEPUH
u 1p. MHoOrme mNpoayKTHl MeETabosM3Ma MHKPOOPIaHU3MOB (IPOIYKTHI
OpOo’KeHMs, aHTUOMOTHKH U JIp.) HAIUTH HIIMPOKOE NMPAKTHIECKOe IPUMEHe-
nue. OGHapyXeHHe TaKUX MPOAYKTOB MeTaboyM3Ma, Kak ()epMEHTOB, MH-
Jl0J1a, aMMHUaKa, CepoBOAOPOaa M JIp., UCTIONB3yeTCs Ul MIACHTH(UKAIMN
MHKPOOPTaHU3MOB.
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IIporomacTel — MUKPOOPraHU3MBI, OJHOCTBIO JINIMICHHBIE KIIETOYHOU
CTEHKH B PE3yJbTATE Pa3pyLICHHs NENTHUIOTIIMKAHA MOJ NEUCTBUEM JIU30-
LMa, aHTUOMOTUKOB U JPYTUX (pakTopoB.

IIporoTpodbl — MUKPOOPTaHU3MBI, CIIOCOOHBIE CAMOCTOSITEIILHO CHH-
TE3UPOBATH BCE HEOOXOAMMBIE M OPTaHUYECKHE COSTUHEHUS.

IIpocreiimme — OJHOKIETOYHBIE >XHBOTHBIC OPTraHU3MBI, HMEIOIIHE
muddepeHpoBaHHOE AP0, BaKyolu (THIIEBapUTENbHBIE, COKPATUTEIb-
HBIE) W Pa3IW4HbIC BKIIOYCHUS. [laTOreHHbIE NMPOCTEHIINE OTHOCATCA K
YeThIpeM KJlaccaM: >KI'yTHKOBBIE, CapKOAOBBIE, CIIOPOBHKH, PECHHUYATHIE.
[Mpocreiimme 00UTAIOT B CaMbIX Pa3IMYHBIX Cpelax: MPECHBIX M COJICHBIX
BOJIaX, MOYBE, B TeIE APYIHX OpraHm3MoB. O0A3aTeNbHOE yCIOBUE KU3HU
MPOCTEHIINX — HATMIHE XKUAKOH cpelsl (BoAa, Biara MOYBbl, KPOBb, TKaHE-
Bast KUJKOCTB).

IIpotea3sl (mpoTeoanTuyeckue epmMeHTHI) — OoNbIIas Tpymma ¢ep-
MEHTOB, M30MpaTENbHO WM HECTIeNU(PUIECKN KaTalU3UPYIOMNX THAPOIH-
THYECKOEe paclielyieHue NeNTUAHBIX CBs3eil B Oenkax U MenTuaax.

IcuxpoduibHble MUKPOOPTaHU3MBI (XOJIOIOOOUBEIE) — MHUKPOOP-
raHU3MBbl, UMEIOLINE ONTUMANIbHYIO TemMnepaTypy pocta 10-15 °C.

Pa3mHoKeHHe MUKPOOPraHM3MOB — OMHApHOE JIeIEHHE OJHOKJIETOY-
HBIX MUKPOOPraHn3MoB (0aKTepuii, pUKKETCHI, IPOCTEUIINX, IPOAOKEH), B
pe3ynbTaTe KOTOpOro oOpa3yloTcsi ABE HOBBIE JIOYEPHHE MOIHOLICHHBIC
oco0u, HaJeleHHble T'eHEeTHYeCKOW HH(pOpMaleld MaTepHHCKOW KIIETKH.
Jlposxokenono0Hple TPUOBI MOTYT Pa3MHOXKAThCSI OYKOBAaHHUEM, CIIOPAMU;
IUIECHEBBIE TPUOBI M AKTHHOMMIIETHI PA3MHOXKAIOTCSI OOBITHO CIIOPAMHL.

Peayuentsl (necTpykropsi) (or iat. reducers — ympolieHHe cTpoe-
HUSI) — TeTepOTPO(HBIE OPraHU3MBbl, MPEBpAILAIONIUEe B XOJ€ >KU3HEIes-
TENBHOCTH OPraHUYECKHE OCTATKU B HEOPraHMYECKHE BellecTBa. Tumnmd-
HBIMH pEIyLICHTaMH SBJISIFOTCS] OAKTEpUH M TPUOBI. PeylieHThI — 3aKMoun-
TEIbHOE 3BEHO B IMILEBOM LIENM B IKOJOTHYECKO nupamuje. Eciau cHuxka-
eTcs aKTHBHOCTh MX paboThl (IPH HMCHONB30BAHWHM CHIIBHOJEHCTBYIOIINX
MECTUINAOB), TO YXYIIIAIOTCA YCJIOBUS ISl NMPOXYKIMOHHOTO TIpolecca
PacTeHHU U KOHCYMEHTOB.

CaMoouniieHHe — ECTECTBCHHOE pa3pyIICHUE 3arpsi3HUTES B Cpeie
(mouBe, BoJie H 1p.) B pe3ysIbTaTe NMPUPOIHBIX, PU3NIECKUX, XUMUYECKUX U
OMOJIOTHYECKUX IIPOIECCOB. /ITUTENTFHOCTh CAMOOUHIIICHNS PE3KO MEHSET-
csl B 3aBHCUMOCTH OT reorpapuyeckoro Mecta — B MaprHHAJIbHBIX 30HaX U
Ha CEBEpEe OHO UAET MEAJICHHO. [ MHOTUX CTOMKHX 3arps3HSIOIIUX Be-
IIECTB CAMOOYHMCTUTEIbHAS CIOCOOHOCTH MPUPOJIBI PABHA HYIIIO.
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CamoouuleHHe BOAHBIX 00bEKTOB — YMEHbBLICHHE KOJHMYECTBAa 3a-
IPS3HSIONIMX BOJHBIE OOBEKTHI BEIIECTB B pe3yibTare OMOXMMHUYECKUX
NPOLIECCOB M MX aJCOpOLUK HAa aJUIIOBUANILHBIX OTJIOKEHUSX W TPAHCHOP-
TUPYEMBIX Hacocax. Ar€HTaMHM CaMOOYHIICHUS SIBISIOTCS OaKTepHH, I'pH-
ObI, BOJIOPOCITH.

CanpoOHOCTh — XapaKTEepUCTHUKA BOJHOIO HCTOYHHKA, OTpaKaromias
KOJINYECTBO OPraHWYECKOro BellecTBa B Boje. [loHATHE «campoOHOCTH»
chopMyITHpOBaHO U pa3paboTaHO Ul BHYTPEHHHX BomoeMoB. Ilo creneHu
3arpsS3HEHHOCTH BOJ| OPTaHWYECKMMH BELIECTBAMH HMX HEIAT Ha OJHIO-
canpoOHBIe (C MaJbIM COJEPKAHWEM OPTaHWKH), ME30- U MOJHCANIPOOHBIE,
a OpraHu3MBl, B HUX oOuTtaromue (canmpoOUOHTHI), COOTBETCTBEHHO Ha3bl-
BAaIOT OJIMrocanpodamu, Mesocanpodamu U noiucanpodamu. Hecmorps Ha
TO YTO CAnpOOMOHTAMH BBICTYIAIOT MPEHUMYLIECTBEHHO MHKPOOPIaHH3MBI,
B MHKPOOHOJIOTMH MPHHAT TEPMUH, XapaKTEPU3YIOIIUH TOJNBKO OJHIO-
carnpoOoB, — OJIUTOTPODEI.

CanponeJib — WIOBbIE OTJIOXKEHUsI 03€p U JaryH, COCTOSIIHE B OCHOB-
HOM U3 OPraHMYCCKUX BEHICCTB — OCTATKOB BOAHBIX OPraHM3MOB, CMCIIAH-
HbIX C MUHEPAJIbHBIMHU OCaJIKaMH. Kak u JACTPUT, UCTTOJIB3YETCA B KaUCCTBE
yIOOpeHUSI.

Canpo¢uTbl — MUKPOOPraHU3MBI, IUTAONIMECS MEPTBBIMH OpraHUye-
CKHMH BEILECTBAMH.

CaTTeJIMTH3M — THIT B3aUMOOTHOIICHHUI MEXIY MHUKPOOPraHU3MaMH,
NPH KOTOPOM Pa3HbIe BUIBI )KUBYT BMECTE, HE IPUUYMHSIS BpeAa Ipyr APYTY.
[Ipu 5TOM MHKPOOBI-CATTEIMTHI YIYYLIAIOT CBOM POCT, HAXOACh PSIOM C
XO3SHHOM.

Cencuc — uH(EKIHs, BbI3BaHHAS THOEPOAHBIMH MHKPOOpPTaHW3MaMH,
IpH KOTOpOH BO3OyAMTENh W3 oOYara WHQPEKIWH paclpocTpaHseTcs B
MaKpOOpraHu3Me, pa3MHOXKasCh B KPOBEHOCHOH M JIMM(pATHYECKONH CHCTe-
Max.

CumM0H03 — MEXBHIOBBIC OTHOIICHHS, MPH KOTOPHIX UICHBI COOOIIe-
CTBa IOJIyYaroT B3aUMHYIO OJIB3Y.

CuHeprusm — ycuiieHHuEe (HU3MOJIOTHYECKUX (DYHKLIMH CYIIECTBYIOLINX
COBMECTHO Pa3JIMYHBIX BHJOB MHUKPOOPTaHM3MOB B MHUKPOOHOHW accorua-
LHH.

CepobakTepun — 00001IeHHOE Ha3BaHUE OAKTEPHH, OKHUCIISIOMINX Ce-
POBOIOPOJ, IPYrHe BOCCTAHOBICHHBIE COSAUHEHHS CEPhI, a TAKXKE MOJICKY-
nsapHyo cepy. K cepobakrepusaM oTHOCSTCS MHOTHE (POTOTpOdHBIE IMyp-
IypHBIC U 3eJIeHble OaKTepHH, IS KOTOPHIX HEOPraHWYECKHE COCTHHEHHS
cepbl SBIAIOTCS JOHOPAMH JJICKTPOHOB Ipu (GoTocunTese. EcTh Takxke Gec-
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[[BETHbIE XEMOTPO(HbIC OaKTEPUH, UCIONB3YIOIUE COSANHEHHS Cephl KaK
HCTOYHHMKH YHEPTHH U JIOHOPHI AIIEKTPOHOB 1u1s accummisinn CO, 1 pocta
B aBTOTPO(HBIX yCI0BHAX (xeMocuHTe3). K ux unciry oTHocuTest O0JIbIINH-
ctBO BUIOB poaos Thiobacillus, Thiomicrospira u ap. OHu OKHCISIOT cepo-
BOJIOPOJ M JIpyTHME COEIMHEHUs cepbl B adpoOHBIX ycnoBusix 1o HpSO4
(TnoHoBbIe OakTepun). K cepoOakTepusiM OTHOCSATCS TaKKe HHUTYATHIE
ckonp3siue 6akrepun ponos Beggiatoa, Thiothrix, Thioploca, psa oxHo-
KJIeTOuHbIX (GopMm. Kak npaBmiio, NpH OKHUCICHHHM CEPOBOAOPOAA OHH
HAKaIUTMBAIOT B KJIETKAX JJIEMEHTApHYIO cepy M HYXKIAITCA UL pOCTa B
HEKOTOPOM KOJIMYECTBE TOTOBBIX OPTaHUYECKHUX BEHIECTB (COOCTBEHHO
cepHele Oaktepun). K cepodakrepusM MOTYT OBITh OTHECEHBI M HEKOTOPHIC
IMaHOOAKTEPUH, TaK)Ke CIIOCOOHBIC OKHCIIATH BOCCTAHOBIICHHBIC COCIUHE-
HUsL cepbl. K OKHCIIEHHMIO Cepbl B 9KCTPEMAIbHO TEPMOQHIIBHBIX YCIOBHUIX
(omtumym — 80-105 °C) cnocobubr apxeu pomos Sulfolobus, Acidianus.
B nenom cepobakrepuu HIMPOKO PAacIpOCTPaHEHbI B BOJE BHYTPEHHHUX
BOJIOEMOB 1 MHpOBOTO OKeaHa, BCTPEYaIOTCs B M0YBE, HJIaX, MECTOPOXKIE-
HUSIX CepBI U CyIb(QUIHBIX PYA. AKTUBHO Y4acTBYIOT B KDYrOBOPOTE CEpHI B
npupojie. HekoTopslie cepoOakTepuy MCHONB3YIOTCS JUIsl BBIILEIAYUBAHUS
MEeTauIoB U3 pyA. B pe3yiprate 00pa3oBaHus CEpHOM KUCIOTHI MOTYT OBITH
NPUYMHON pa3pyIICHUs] METAIINYECKAX, OCTOHHBIX, KAMEHHBIX KOHCTPYK-
LU O1aXT, THAPOTEXHHYECKHX COOPYKCHHUH.

Cropsl y 6akTepuii — Kpyrible WM OBaJibHBIE 00pa3oBaHus, HOpMu-
pytoLpecs BHYTpH 0aKTepHAIBHOM KIETKH OOBIYHO NPU HEONaronpHsaTHBIX
YCIIOBHSIX BHEIIHEH cpensl. A3pOoOHBIC WM aHadpOOHBIE OakTepwu, oOpa-
3YIOIIME CIOPBI, Ha3bIBalOT Oariuiamu. Criopa OKpy»XeHa JIBYX- WU TpeX-
CIIOWHO# 000JI0YKOH, KOTOpas GOpMHUPYETCS 3a CYET IUTOIUIa3Mbl BEreTa-
TUBHOW KJICTKH. BHYTpeHHsS 4acTh IBYXCIOHHOI 000104kH oOpa3zoBaHa
caMoil TuUTa3MOM CTIOPHI, B KOTOPOH coaepxutcs Hykieoua. Criopa conuep-
KUT 3HAYUTCIbHO MCHBIIC BOJBI, YCM BCTCTATHBHAs KJIICTKA. BCHCI[CTBI/IC
TOJIIIMHBEI O0OJIOYKH W TUIOTHOCTH COAEPKUMOTO CIIOPHI OY€Hb YCTOWYMBHI
K HarpeBaHMUIO, BHICYIINBAHUIO, AE3MHQHUIUPYIOUINM CPEICTBAM U APYTUM
areHtaM. OHM HETIPOHMIAEMBI sl OONBIIMHCTBA Kpacuteneid. Oxpammba-
0T cIopkI 1o croco0y Oxemnrko win Lunsa — Hunmscena.

Cpena nurarteJbHasi — Cpefa, UCIOJIB3YIOMAsACS B MUKpOOMOJIOTHYe-
CKOW TpaKTUKe Ul BHIPAIIMBAHUS PAa3IMYHBIX MHUKPOOPraHu3MoB. [Inta-
TENbHBIC CPEIbl TOTOBST U3 €CTECTBEHHBIX NPOIYKTOB )XUBOTHOTO M PACTHU-
TEJILHOTO MPOUCXOXKICHHS (Msica, MOJIOKa, SIUL, OTpyOei, kaprodens, Mop-
KOBH), @ TAK)KE M3 UCKYCCTBEHHO IOJIYYEHHBIX U3 3THX IIPOAYKTOB BELIECTB
(menrtona, amuHoOIIenTHIA U Ap.). Ilo 1eeBOMy Ha3HAUCHUIO MHUTATEIIbHBIC
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Ccpemsl MOKHO Pa3/IeNHUTh Ha OCHOBHBIC (MSICOTIENITOHHBIN arap, MsCOIET-
TOHHBIH OyJboH), auddepeHnnansHO-qHarHocTHIeckue (cpeasl ['mcca,
OHyo u np.) u snekrtusHble (cpena Jleddnepa u ap.). bonemoe npakruye-
CKOE€ 3HaueHHe NMPUOOpeNM CUHTETHYECKUE NuTaresbHble cpensl. OHM co-
CTOAIT U3 PACTBOPOB XMMHYECKH YUCTHIX HEOPTAHWIECKUX U OPTaHWYECKIX
COCAMHEHUI B KOHLIEHTPAIUSIX, TOYHO YCTAaHOBJICHHBIX Ha OCHOBaHUU U3Y-
YeHUsI TOTpeOHOCTEH MUKPOOPTaHM3MOB B MUTATENBHBIX BELIECTBAX. DTH
Cpensl HaXOT CIeNHaIFHOE TIPUMEHEHHNE B HCCIIEOBATENbCKOM padoTe n
MHUKPOOHOJIOTMYECKO TPOMBIIUICHHOCTH. B TeHETHUECKHUX HCCIeTI0OBaHUSIX
UCTIONB3YIOT CPEibl MUHUMAIILHBIE U CEJIEKTHBHBIC.

Cpena mosHasg — MUTaTeNbHAS Cpela, coleprKamas Bce HeOOXOIMMEbIe
WHTPEIUCHTHI U POCTa ayKCOTPOPHBIX OaKTepHii.

Crepnim3anusi — IPOLECC MOJHOTO YHUYTOXKEHHS BEreTaTUBHBIX U
CIOPOBEIX ()OPM MHUKPOOPTAHU3MOB.

CynepuH@ekuuss — MOBTOPHOE 3apa)KeHHWE OONBHOTO TEM XK€ BHUIOM
BO30yauTeNs HA (POHE HEe3aKOHUMBIICHCS HH(DEKIINH.

CpIBOPOTKH MMMYHHBI€ — TIPETIapaThl U3 CHIBOPOTKH KPOBH, ITOTyUEH-
HBIE IIyTeM THIIEPUMMYHHU3AINH )KUBOTHBIX PA3IMIHBIMHA AaHTHTCHAMU.

TepmocraT — annapar Juis KyJIbTUBUPOBAaHHS MHKPOOPTaHU3MOB, I10JI-
JICP’)KUBAIOLIMH OIPE/IeJICHHYIO TOCTOSHHYIO TEMIIEpaTypy.

TepMopuiabHble MHUKPOOPraHU3MbI (TEIUIONIOOMBBIC) — OaKTepuw,
ONTHMAaJIbHAs TEMIIEpaTypa pocTa KOTopbix coctasisieT 45 °C u BbILLe.

Tungaauzanus — croco0 masAIel CTepUIN3alUK Cpell, B COCTaB KO-
TOPBIX BXOJAT OCIKH.

TokceMusi, TOKCHHEMHS — HATHIHE MUKPOOHBIX TOKCHHOB B KPOBH.

ToKCHreHHOCTh — CIIOCOOHOCTh OaKTepuil MPOAYyHUPOBATH IK30TOKCH-
HBI WA OOpa30BBIBATH DHIOTOKCHHBEL. TOKCHTEHHOCTH AETEPMUHHUPYETCS
OTIpe/IeICHHBIMHU T€HAMHU.

TokcuHbl GaKkTepmii — OMOJIOTMYECKH AKTHBHBIE BEIECTBA, KOTOpHIC
MOTYT BBI3BIBATh Pa3HOOOpa3HBIE MATOJIOTHIECKHAE N3MEHEHHS B CTPYKTYpe
1 QYHKIHAX KJIETOK, TKaHEH, OpraHoB U IEJI0T0 MAaKPOOPTaHW3Ma TyBCTBH-
TEJILHOTO KMBOTHOTO WJIM 4elioBeka. CBEICHUS O MEXaHU3Max JeWCTBHs
0OaKTepUabHBIX TOKCHHOB OTPaHUYEHbI: U3BECTHO, YTO Y YaCTH TOKCHHOB
aKTUBHOCTh OOYCJIOBJICHA WX (PEpPMEHTATHBHBEIMH CBOHCTBaMH. I pamiioo-
KUTEIbHbIe OaKTepUU OOBIYHO aKTHBHO CEKPETHUPYIOT B TOKCHHBI BO BpEMs
POCTa, YTO MPUBOJAUT K X HAKOIUICHHIO B cpejie oOuTanus. TOKCHHBI rpam-
OTPHUIATENBHBIX OaKTepHil (HampuMep, KUIIIEYHOTO CeMECTBa) CBS3aHBI C
JIMTIOTIONMCAXaPUIHBIM KOMIIOHEHTOM KJIETOYHOM CTEHKH.
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Tponusm (ot Tped. tropos — MoBopoOT, HAMpaBIEHUE) — H30UPATEIILHOE
CBOHCTBO IaTOr€HHBIX MHKPOOPIaHM3MOB 3aceNsiTh M IOpakaTh OIpeie-
JICHHBIC OPTaHU3MBI, OPTaHbl UIIK TKaHU.

Yri1eBoaopoabl — NPUPOAHBIE MM CHHTETHYECKHE OPraHHMYEeCKHE Be-
IIECTBA, COCTOSIIIME B OCHOBHOM W3 yIJIepoJia U BOJOPOAA, HAPUMED, ChI-
past He()Tb, pa3IMYHbIE BUABI IIOJIy4aeMOT0 U3 HEee TOIUINBA, YTOJIb, )KUBOT-
HBIE JKUPBl M pacTUTENbHbIe Macia. Pa3HOoOpa3Hble OTHOCHTEIBHO
HeOOoJBIINE YTICBOIOPOIHBIE MOJEKYIBI, 00pa3yIomuecss MPpHU HEMOJIHOM
CTOpaHUM TOIUINBA, 0OCOOEHHO B JIBUTATEIIX BHYTPCHHETO CrOpaHUs, BBIIC-
NSI0TCS B aTMoc(epy B COCTaBe OTpabOTaBIIMX Ta30B. | JaBHEIA (akTop
00pa3oBaHUs (POTOXMMHUIECKOTO CMOTA.

®epMeHTHI (IH3UMBI) MUKPOOPTraHU3MOB — OMOJIOTHYECKHE KaTall-
3aTOpPbI, Y4acTBYIOLIME BO BCEX METa0OJIMUECKHX IIpoleccax, MPOTeKaro-
IIMX B MHKPOOHBIX KiIeTKax. MIMeroT OenkoByto npupoay. [1o coBpemeHHOM
kiaccudukanuy GpepMeHTHI AeNAT Ha MIeCTh KiaccoB. Kaxkaplid knace moa-
paszensercss Ha MOJKIJIACCHI U TIOAIOKIACCH B 3aBUCHMOCTH OT MPUPOJIBI
WHIMBHIYAJIbHBIX MpeBpalleHuid. Y MHKPOOOB BCTPEYalOTCsl (EpMEHTHI
BCEX ILIECTH KJIACCOB: OKCUAOPENYKTa3bl, TpaHchepassl, THAPONIA3LI, JIHA3bI,
n3oMepasbl u Jura3sl. MUKpoOHBIE (DEpMEHTHI MOIPA3IeNSIOTC Ha KOH-
CTUTYTHBHBIC M HHAyIHpyeMble. CHHTE3 TOCIEIHUX PETyITUPYETCsS MeXa-
HU3MOM PEIpPECCHH — Jepernpeccui. Pa3Hble BHIBI MHKPOOPTAHU3MOB OT-
JMUYAIOTCS IPYT OT Opyra 1o Habopy (hepMEeHTOB, KOTOPHIE OHH CHOCOOHBI
CHHTE3HPOBaTh. DTO UMeeT MU PepeHIINATHHO-THaTHOCTHIECKOE 3HAUCHHE
npu uxX uaeHTuuKanu. HekoTopele mMaToreHHbIe 0aKTePUH TPOIyIUPYIOT
ocoOble (epMeHThl — THalypOHHIa3y, JEUWTHHA3y, IJIa3MOKoaryiasy,
¢udpunonmsus, JIHK-a3y, PHK-a3y u ap., KoTopble CITOCOOCTBYIOT MPOSIB-
JICHWIO WX TATOTCHHBIX CBOMCTB M PacCMaTPHBAIOTCSA KakK (paKTOpPHI marTo-
TeHHOCTH.

@DUTOHUUABI — AHTUMHUKPOOHBIE BEIIECTBA PACTUTEIHHOTO MPOMCXOXK-
JICHHUS.

duTonaToreHHble MHUKPOObI — BHbl MHUKPOOPTaHHU3MOB, BBI3BIBAIO-
e NHPEKINOHHbIE 3a00JICBaHNS PAaCTCHHUI.

@OyHruIuabl — XMMHYECKHE WM OMOJIOTMYECKHE areHThl Uit O0pbObI C
MaTOreHHBIMU TpHOaMHU — BO30YIUTENSIMHU OOJIe3HEH CeIbCKOXO3SIHCTBEH-
HBIX PacTeHHI.

IItamMsbl (OT HeM. Stammen — MPOUCXOIUTH) — KYNbTYypHl OaKTepHid
OJTHOTO BHU/IA, BBIACIICHHBIC U3 PAa3IMUHBIX UCTOYHUKOB FIIH U3 OJTHOTO HC-
TOYHHMKA B pa3HOe BpeMs. PazHbIe mITaMMBI OJHOTO W TOTO K€ BHA OaKTe-
UL MOTYT OTJIMYATECS APYT OT JpyTa MO HEIOMY PSIy CBOHCTB, HAIIpUMEP
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10 YyBCTBUTEIBHOCTH K aHTHOMOTHKAM, CIIOCOOHOCTH K 00pa30BaHUIO TOK-
CHHOB, ()epPMEHTOB H TIp.

IK30TOKCHHBI — SIIbl, MPOJYLUPYEMble HEKOTOPHIMH OaKTepHsIMHU B
OKPYXKAIOLIYIO Cpelly B IpOIecC >Ku3HenearesbHocTH. O0saatoT Ype3Bbl-
YallHO BBICOKOH STIOBUTOCTBIO W aHTUIC€HHOCTHIO. VIMEIOT OEIKOBYIO MpH-
poay, TepMoJIabMIIBHBI M 00€3BPEKMBAIOTCS (POPMANTUHOM, COXpaHss MpU
9TOM CBOW aHTUTEHHbBIC CBOMCTBA. MEXaHU3M SIOBHTOTO JEHCTBUS 3K30-
TOKCHHOB YacTO CBS3aH C YyTHETCHUEM OTIPEICICHHBIX (DEPMEHTHBIX CHCTEM
KHMBOTHBIX KJICTOK. DK30TOKCHHBI HanOoiee MOCTOSHHO NPOAYLHPYIOTCS
BO30yAMTEAMU CTOJOHSKA, Ta30BOW TaHTPEHBI, OOTYNMH3Ma, TUPTEpHUH U
JIPYTHUMH TIPEACTaBUTEISIMH T'PaMITOJIOXKUTEIBHOW (UIOpBI. AKTHBHOCTH
9K30TOKCHHOB m3MepsitoT B DLM wim LD50 B ombITax Ha OENBIX MBIIIAX
WIN IPYTUX J1a00paTOPHBIX KUBOTHBIX.

IHAOTOKCHHBI — 3TO S/bl, IPOYHO CBSA3aHHBIE C MHUKPOOHBIMH KJIETKa-
MH, KOTOpbIE 0CBOOOKIAIOTCS JIUIIb MPHU pa3pyIIeHUH MUKPOOOB.

Snudutel (AnmduTHaS MUKPOQIOpa) — MUKPOOPTaHU3MBI, IOCTOSHHO
obuTaromue Ha HaJ3eMHON YaCTH PaCTEHHS.

Jydm03 — COBOKYIMHOCTh MUKPOOPTaHU3MOB (MUKPOOHOIIEHO30B), HaCe-
JSFOLMX OMOTOTIBI TeJla 3/[0POBOTO YEJIOBEKA.
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