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BBEOEHUE

YuebHoe mocoOue coAepXUT HHPOPMAIMIO, HEOOXOAUMYIO JUIs
MOJTOTOBKH CTYJEHTOB K MPAKTUYECKON paboTe B MUKPOOUOIOTHUECKON
naboparopunr. OCHOBHOW 1€JIbIO TMOCOOUSI SIBJIAETCS. O3HAKOMJICHHE
CTYIGHTOB C Haubojiee BaXHBIMM MpUEMaMU U  METOJaMu
MUKpPOOHMOJIOTUYECKUX  HCCIEAOBAaHUM, KOTOpPbIE HEOOXOIUMBI MpHU
U3YYEHUU AUCHUIUIMHBI «O011as u muieBas MUKPOOUOIOTHsD.

Kaxnpiii pazgen mocoOusi COAECPKUT OCHOBHBIE TEOPETHUECKUE
MOSICHEHUs TI0 U3y4aeMoil Teme, IIeJib HCCJCIOBaHMs, OIUCAHUE
METOJMKHA TIOCTAHOBKHU OIIBITA, MEPEYEHb KOHTPOJIBHBIX BOIMPOCOB IS
CaMOTIPOBEPKH.

[Tocobue npenycMaTpuBaeT — MpUoOOpeTeHue CTyJ€HTaMHU
HUKETEPEUUCIIEHHBIX TEOPETUYECKUX 3HAHUI 1 HaBBIKOB:

® U3y4YCHHE YCTPOMCTBA OMOJIOTHYECKOTO MHUKPOCKONA M TEXHUKH
IPUTOTOBJICHUS MUKPOCKOTIMUECKHX MPETapaToB;

® 03HAKOMJICHHE CO CIEIHUATBHBIMH METOJIaMU MHKPOCKOIUYECKUX
UCCIIeIOBAaHUI (TeMHOMOIbHAs, (a30BO-KOHTPACTHAS U JIEKTPOH-
Hasi MUKPOCKOIIHS);

® O3HAKOMJICHHE C 00OpYyIOBaHMEM MHMKPOOHOJIOTHYECKON Jiabopa-
TOPUM M CIIOCOOAMU CTEPWJIM3AIMK MUTATENBHBIX CPEll, MOCYI0H,
WHBEHTapeM;

® y3ydyeHre MOpPQOJIOTMH BaKHEUIIMX TPYII MHUKPOOPIaHU3MOB,
BIUSIONINX HA KAYE€CTBO MUILIEBBIX MTPOTYKTOB;

® OCBOCHHME METOJIOB KOJIMYECTBEHHOTO ydeTa MHKPOOPTraHW3MOB

B 00BbEKTaxX BHEITHEH CPeIbl U MPOIYyKTaX MUTAHUA.

[Ipu mpoBeaeHMM MHUKPOOHOJIOTHYECKUX PAOOT OYEHH BaXKHBIM
SBIISIETCS COOJIOZICHHE YCIOBUH CTEPUIIBHOCTH, IMOATOMY B TMEPBBIX
paszzenax mocoous J1aHo onmrcanne GU3NIECKUX U MEXaHMYECKIX METO/I0B
CTepUIIN3AIIMN U XUMHUYECKUX CPEJCTB Ae3UHDEKITHH.

B yudeOHOM mocoOuu 0o0Jbllloe BHUMaHHME yAeleHO Mopdoaoruu
OakTepui, OPOXKEH M MUIEIHATBHBIX TpuOOB. JlaHa XapakTepUCTHKA
OCHOBHBIX BUJOB OaKkTepuil — BO30yAUTENEH MOPUX MUILEBBIX TPOIAYKTOB.
JleTanbHO PAcCMOTPEHO CTPOCHHE OCHOBHBIX BHJAOB JPOXCOKEH U
IUIECHEBBIX T'PUOOB, Pa3BUBAIOIIMXCS B MPOAYKTaxX NMuTaHus. Marepuai
HECKOJIBKUX TEeM 1a00paTOPHOTO MPaKTUKyMa TIOCBSIIIICH
MUKPOOHOJIOTHYECKOMY HWCCIICIOBAHUIO BO3AyXa MOMEIICHUN, MUTHEBON
BOJIBI U TMHIIEBBIX MPOAYKTOB. OCBEIIEHBI TaKXe BOMPOCHI MUKPOQIOPHI



BOJIbI, CAaHWUTAPHBIX TPEOOBAHMH K KadyeCTBY IHUThEBOW BOABL. JlaHO
MOHSTHUE O CAHUTAPHO-TOKA3aTEIbHBIX MUKPOOPraHU3Max M METOJax HX
OIIPEACIICHUS.

B npuioxxkeHun NpUBEICHBI PEUENTYPbl OCHOBHBIX MUTATEIBHBIX
Cpel, UCI0JIb3YEMbBIX B MUKPOOMOJIOTHYECKOU MPAKTHUKE.

MpaBuna padboTbl B MUKpoOUuosniornyeckon nadoparopum

Cneunduka paboOTbl B MHUKPOOHMOJIIOTHYECKON Jaboparopuu
TpeOyeT CTPOroro coOJIOACHUS MOPSAKA U YUCTOTHI. B CBsI3U ¢ 3TUM npu
paboTe B J1abOpaToOpuu CTYACHTHI JIOJDKHBI COOMIONATh CIEIYIOIINE
npaBuja:

1) s3ampemaeTcss BXOJWUTh B J1a0OpPaTOpPHI0 B BEPXHEH OICKIIE,
roJIOBHOM yOOpe, BHOCUTH TOCTOPOHHHE BEIIIH;

2) 3ampelniaercs HaXOUThes B JabopaTopuu B MEPHO] 00padOTKU
BO3/lyXa MOMEIIECHUS YIbTpadUuOIETOBBIMU JIAMIIAMH,

3) mepea 3aHATUSAMH HEOOXOIMMO HAAETh XJIOMYaTOOYMaKHBIM
Xanar,

4) He paspenraeTcs BBIXOJWUTH B XajlaTe 3a MpeAelibl JIabopaTopuu
Y HAJIeBaTh HA XaJlaT BEPXHIOIO OJICKY;

5) Henb3d KJIacTh Ha JaOOPATOPHBIA CTOJ JIMYHBIE BEIIU (CYMKH,
ManK U JIp.), UX CIeAyeT Aep>KaTh B CIEIIUATBHO OTBEICHHBIX MECTaX;

6) B 1a0OpaTopuu 3ampeniaeTcs NPUHUMATh MHILY, TUTh BOIY, HE
JOMYCKAIOTCS U3JIMIITHUE PA3TOBOPHI U XOXKICHNUS;

7) Ha 1a0OpPaTOPHOM CTOJIE HE JOJDKHO OBITh HUKAKUX JIMIITHUX
MIPEAMETOB, HE HMEIONIUX OTHOIIEHUS K paboTe;

8) colmroaTh OCTOPOXKHOCTH MPU PadOTE€ C OTKPBHITHIM OTHEM
CIIUPTOBKH WJIM Fa30BOM F'OPENIKH;

9) BO wu30OEXaHWE pACTIBUICHUS CIOP MHUKPOOPTaHU3MOB HE
JIOTTYCKAETCSl OCTaBIIATh OTKPBHITHIMU Yamiku [letpu, mpoOupku, KOOkl ¢
KyJbTypaMH TUIECHEBBIX TPHOOB, YaCTO SABJISIIONTUXCS ajIepreHaMU;

10) ucmonp30BaHHBIE TTUTIETKH, MPEIMETHBIE U TTIOKPOBHBIE CTEKJIA
CJIETyeT OMyCKaTh B pacTBOP C AC3WH(DUIMPYIOICH KUIAKOCTHIO;

11) B KOHIIE 3aHATHIA CIIETyeT IPUBECTH B MOPSAIOK paboyee MecTo:
MIOCTaBUTh Ha MECTO MHKPOCKOII, BBIMBITH IOCYJy, IPOTEPETh padounii
CTOJI ¥ TIOCTaBUTH IO HETO TaOYpeTKY;

12) nexxypHOMY IO TPYIITIE TPOBEPHUTH pabOUHe MECTa CTYICHTOB.



1. MUKPOCKONUA

MHUKpPOCKOIT — ONITUYECKUN TTPUOOP, MpeHa3HAYECHHBINA JIs HAOJTI0-
ACHUS MelbYalmX OOBEKTOB (MHUKPOOPTaHW3MOB, pa3Mepbl KOTOPBIX
JIeKAT 3a MpeJesIaMH Pa3pelaronieil CrioCOOHOCTH YEeJIOBEYECKOTO TJIasa).
Muxkpockon (0T rped. MICros — maisiid, SKOPEO — CMOTPIO) HMEET ONTHYE-
CKYIO CHCTEMY C IBYMSI CTYIICHSIMH YBEIHUCHUS: TIEPBYIO CTYIIEHb OCYIIIE-
CTBJISIET OOBEKTUB, BTOPYIO — OKYJsp. C MOMOIIBI0 MUKPOCKOIIA MOYKHO
MOJTyYUTh U300paK€HUE HCCIEAYEMbIX OOBEKTOB, YBEIUYCHHOE B COTHHU
pas.

1.1. YcTpPOMCTBO ONTUYECKOro MUKpOCKoNa

L]env pabomvi. 03HAKOMUTH CTYJACHTOB C YCTPOUCTBOM ONTUYECKOTO
MUKPOCKOIIa, €r0 XapaKTEPUCTUKAMU U MPABUIIAMU PaOOThI C HUM.

OCHOBHBIMM 3JIEMEHTAMH COBPEMEHHBIX MHUKPOCKOIIOB SIBJIIOTCS
MEXaHUYeCKasi M onTUYecKas yactu (puc.l).

K mexaHnudeckoil 4acTH OTHOCSITCS IITaTUB, TyOycC, peBOJIbBEpHAas
Hacajgka, KOpoOKa MHMKpPOMEXaHHM3Ma, MPEIMETHBIA CTOJUK, PYKOSTKH
rpy0Oil 1 TOYHOM (POKYCHPOBKH.

HITaTB COCTOUT U3 IBYX YaCTEH — OCHOBaHUS U TyOycoaepxKaTes
(xosioHKH). OCHOBaHHME MUKPOCKOIA PSIMOYTOJIbHOW (POPMBI UMEET CHHU-
3y 4YeThIPE OMOPHbBIC IUIOMIAIKH, YTO 00ECIEUYHUBAET YCTOMYMBOE MOJIOXKeE-
HHUE MUKPOCKOTAa Ha TOBEPXHOCTH paboyero croa.

TyOyconepxkartesb COCIUHSIETCS C OCHOBAHUEM M MOXET MEpeMe-
IaThCS B BEPTHKAJIBHON TJIOCKOCTH MPH TIOMOIIU PYKOSITOK TPyOOH H
TOHKOU (OKycupoBKU. [Ipu BpalieHuu pyKoATOK MO YaCOBOM CTpENKE TY-
OycozepkaTenb OITyCKaeTCs, IPU BPAIICHUH MPOTUB YaCOBOUW CTPETKH —
MOJTHUMAETCSl OT Mpernapara. B BepxHel yactu TyOycoAepkaTens yKpen-
JIeHa ToJIOBKA C THE3I0M [JIsi MOHOKYJISIpHOM (MJiM OMHOKYJISIpHOW) Ha-
CaJIKi M HAIPAaBJIAIOLICH Ul PEBOJILBEPHOU HAcalKU. ['0JI0BKAa KpenmuTcs
BUHTOM.

Ty0yc — 3T0 TpyOa MUKPOCKOIIA, MO3BOJISAIONIAS MOJJIEPKUBATH OIpe-
NEJICHHOE PACCTOSIHUE MEKIY OCHOBHBIMU ONTHYECKUMH JECTAISIMA — OKY-
JsipoM U 00bEeKTUBOM. BBepxy B TyOyc BcTaBisercs: okyJisap. CoBpeMEHHbIE
MOJIET MUKPOCKOIIOB UMEIOT HaKJIOHHBIHN TyOyC.
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Puc.1.1. O6mwuit Bug mukpockorna bBUOJIAM-P (JIOMO):
1 — ocHOBaHnme; 2 — TyOycoaepkarelnb; 3 — Ty0yc; 4 — oKyIsp;
5 — peBonbBepHAs HacanKa; 6 — 0OBEKTHUB; 7 — IPEIMETHBIA CTOJIHK;
8 — KIeMMBI, TPIKUMAIOIINE TIpenapart; 9 — KoHIAeHCop;

10 — kpoHmTein kKoHeHCcOopa; 11 — pykosTKa nmepeMenieHrus KOHICHCOopa;

12 — otkuanas nun3a; 13 — 3epkano; 14 — pykostka rpyooit pOKyCHpOBKH;
15 — pykosiTka TouHOU (HhOKYyCHUpOBKH; 16 — KOpoOKa ¢ MEXaHM3MOM MUKPOMETpUYEC-
cKoil poxycupoBKku; 17 — Tror0BKa AJisi KpEIUIeHHs Ty0yca U peBOJILBEPHOM HACAKU;

18 — BUHT AJi KpeIyIeHUs TOJIOBKU

PeBosibBepHasi HacaaKa NpeaAcCTaBiIsieT cOOOM BOTHYTHINA JUCK C He-
CKOJIbKMMH THE3J]JaMU, B KOTOpbIe BBUHUMBaIOTCS 3 — 4 oObekTuBa. Bpaias
PEBOJIBBEPHYIO HACAJKY, MOXXHO OBICTPO YCTaHOBHUTH JIIOOOM OOBEKTUB
B pabouee MoyioKeHHe 1Moj OTBEPCTHE TyOyca.

KopoOka MuKkpomexaHu3mMa HECET C OJHON CTOPOHBI HAIMPABISIO-
LIYIO JUJI KPOHIITEWHA KOHJIEHCOPA, a C APYTOW — HANPABIISIIOLUIYIO IS TY-
OycoaepxaTers.

IIpeaMeTHBIN CTOJMMK CIIYXKUT JJIs pa3MELICHUs HAa HEM IIpernapara
WM Jpyroro oobekTa uccienoBanus. CTOTUK MOXKET ObITh KBaJApPAaTHBIM
WJIA KPYTJIbIM, TTOJBUKHBIM WJIM HEMOABWXKHBIM. [IOBUKHBINA CTOJUK TI€-
peMeIaeTcs B rOPU3OHTAIBHON MIIOCKOCTH MPHU MOMOIIM ABYX OOKOBBIX
BHHTOB, 4YTO IO3BOJISET PACCMATPUBATH NpenapaT B Pa3HbIX IMOJSAX 3PECHHUS.
Ha HenmoaBM>XHOM CTOJIMKE AJiA 00CieoBaHUsI 00BEKTa B Pa3HBIX IMOJISIX
3peHHs Ipenapar nepeMeniarT pykou. B 1eHTpe npeaMeTHOro CToJnKa
MMeEEeTCsl OTBEPCTHE /JI OCBEIICHUs] 00bEKTA JTy4yaMHu, HAMPABISIEMbIMHU OT
ocBeturelnsd. Ha cTonrke MMEIOTCSA BE MPYKUHHBIE KJAEMMbI, IpPEIHA-



3HAUCHHbIC I 3aKpeIuieHusl mpenapara. HekoTropwle CUCTEMBI MHUKpPO-
CKOITOB CHA0>KEHbI MTPENnapaToBOUTEIEM, HEOOXOAUMBIM IIPU HCCIIEI0BA-
HUM TOBEPXHOCTU Mpenapara Wiu Npu nojacuere kierok. IIpemaparoso-
JUTENb TO3BOJSIET MPOU3BOAUTH MEPE/IBUKEHUE Mpenapara B JBYX B3a-
MMHO MEPHEHIUKYJSIPHbIX HampaBieHusx. Ha mpenapaTtoBogutTene nme-
€TCsl CUCTeMa JINHEEK — HOHUYCOB, C MOMOIIBI0 KOTOPBIX MOKHO MPUCBO-
UThb KOOPJWHATHI JTI0OO0H TOUKE UCCIIETYEeMOro OObEKTA.

PykosiTku rpy0oii 1 TO4HOH (POKYCHPOBKH OOCCIICUMBAIOT TOY-
HYIO0 HACTPOUKY PE3KOCTH M300paKeHUsI 0ObEKTA.

Onrtuueckas 4acTb MUKPOCKOIIA COCTOUT M3 OCHOBHBIX ONTHUYECKUX
JIeTajled U BCIIOMOTaTeJIbHOU OCBETUTEIIbHOW CUCTEMBI — 3€pKaJia U KOH-
JEHCOopA.

OobexkTuBBI (0T JaT. Objektum — mpeamer) — Hambonee BaxkHas,
[IEHHAs U XPYyIKas 4acTh MUKpockomna. OHU MpeACTaBISIOT cO00il cucTe-
MYy JIMH3, 3aKJIIFOYEHHBIX B METAJUIMYECKYIO OINpPaBy, HA KOTOPOWU YKa3aHbI
CTENEHb YBEIUYCHUS W YHUCIIOBas aneprypa. Hapyxuas nuH3a, oOpaiieH-
Hasl IJIOCKOM CTOPOHOM K Ipenapary, Ha3bIBaeTcst PpOHTAIBHOM.

OOBEKTUBBI OBIBAIOT CyXH€ M UMMepCUOHHBIC. Cyxum Ha3bIBACTCS
00BEKTUB, Y KOTOPOTO MeXAYy (POHTATBLHON JIMH30M U pacCMaTpUBAEMbIM
00bEeKTOM HaxoAuTcs Bo3ayX. Cyxue OOBEKTHUBBI OOBIYHO MMEIOT O0JIb-
mioe QoKycHoe pacctosiHue U yBenndeHue 8x wiu 40x. Mwvmepcuonuvim
HAa3bIBAIOT OOBEKTUB, Y KOTOPOTO MEXAY (PpOHTaIBHOM JIMH30M U mperna-
paToM HaxXOJUTCs ClielranbHas cpeaa. BeiencTBue pa3HULBI MEXIY MO-
KazaressiMu npesnomiieHus crekia (1,52) u Bozayxa (1,0) yacTe CBETOBBIX
Jy4yel MpejoMIIIeTcsl U He TonajaeT B ria3 Habmonarens. B pesynbrare
ATOr0 U300paKeHHUE MOIYYaeTCs HEUETKUM, 00Jiee MEJIKHUE CTPYKTYpPhI OC-
TalTCsA HEBUIUMBIMU. M30€kaTh paccenBaHusi CBETOBOI'O MOTOKA MOKHO
MyTEeM 3alOJIHEHUS MPOCTPAHCTBA MEX]Y IpernapatoM U (PpoHTaIbHOM
JTUH30M 00BEKTHBA BEIIECTBOM, MOKA3aTeNb MPEIOMIIEHUS KOTOPOro Ou-
30K K K03 dUIMEHTY TperoMieHus crekia. K Takum BemiecTBaM OTHO-
carcs rnunepun (1,47), keapooe macio (1,51), kacropooe (1,49), nbHs-
Hoe (1,49), reozauunoe (1,53), anucosoe (1,55) u np. ImmepcuoHHbIE
00BEKTHBBI HMEIOT Ha ompaBe 0003HaueHus: | — immersion (ummepcusi),
HI — Homogen immersion (ogaopoanas ummepcusi), Ol — oil immersion
u MU — macnsHas uMmmepcusi. B HacTosinee Bpemsi B KaueCTBE UMMEPCH-
OHHOM >KUJAKOCTU Yalle UCIOJIb3YIOT CUHTETUYECKUE TTPOAYKThI, COOTBET-
CTBYIOIIUE MO ONTUYECKUM CBOMCTBAM KEJPOBOMY MAcCIy.



OOBEKTUBBI PA3TUYAIOT MO UX yBEIMYECHHUIO. BenuunHa yBenuyeHus
00BbEKTUBOB 0003HAaUEHA Ha uXx omnpase (8x, 40x, 60x, 90x).

Oxyasp (ot nat. okularis — riaa3Hol) COCTOUT U3 ABYX JIMH3 — TJIa3-
HOM (BepxHEH) U TMOJIEBOM (HMKHEHN), 3aKJIIFOYEHHBIX B METAJLUIMUYECKYIO
onpapy. OKyJsIp CIyKUT JJIsI CONPSDKEHUS ¢ I1a3oM HaOmrojarens. YBe-
JUYEHUE OKyJsipa 0003HaueHO Ha ero ompase. CyIIEeCTBYIOT OKYJISAPHI
C yBeJIM4eHuEeM oT 4x 1o 15x.

[Ipn nouTenpbHON paboTe C MHUKPOCKONOM CIEAYET IMOJb30BaThCS
OmHOKYJIsIpHOM Hacaakou. Kopmyca Hacaaku MOTYT pa3IBUTaThCs B Ipe-
nenax 55—75 MM B 3aBUCUMOCTU OT PACCTOSIHUSI MEXY IJla3aMu HaOJto-
natensi. BUHOKyJIsipHbIE HACAJIKM YaCcTO UMEIOT COOCTBEHHOE YBEIUYEHUE
(oxomo 1,5x).

Konpaencop (ot jar. CONdENSO — yYILUIOTHSIO, CTyIIAl) COCTOUT
U3 JIBYX—TpeX KOPOTKO(POKYCHBIX JMH3. OH COOMpaeT Jydud, UAYIIHUE OT
3epKaJia, U HampaBisieT UX Ha 00beKT. [Ipu moMonm pykosTKu, pacmoso-
KEHHOW TOJ| IPEAMETHBIM CTOJIMKOM, KOHIEHCOP MOXET IMEepPEMEIIAThCS
B BEPTUKAIBHOM IJIOCKOCTH, YTO MPUBOJIUT K YBEIIMUCHUIO OCBEIICHHOCTH
MOJISl 3pEHUsI MPU MOJHITOM KOHJEHCOPE M YMEHBIIEHUIO €ro MpHU Omy-
IIEHHOM KoHJieHcope. [Ipu KoHaeHCcope Beerjia UMeeTcsl ariepTypHas upu-
coBas nuadparma, KoTopas CIyXUT JJIsl U3BMEHEHHUsI TuaMeTpa CBETOBOTO
MOTOKA, HAMPaBIIIEMOTr0 Yepe3 KOHACHCOp Ha 00bekT. [log kKoHmeHcopom
pacrmoyio’keHa OTKH/HAfl JIMH3a B OIpaBe, UCIOJb3yeMas Mmpu paboTe
C 00BEKTHUBAMU MAJIOTO yBEIHYCHHUs, Hanpumep, 8x uinu 10x.

3epkaJjio uMeeT JBE OTPaKAIOIIME MOBEPXHOCTU — IUIOCKYIO M BO-
rHyTyr0. OHO 3aKpeIUIeHO Ha IIApHHpPAaX B OCHOBAaHUM INTAaTHBA, U €rO
MOYHO JIETKO MOBOpayuBaTh. [IpM MCKYCCTBEHHOM OCBEIIEHUH PEKOMEH-
IyeTcsl M0Ib30BATHCS IJIOCKOM CTOPOHOM 3epKaia, a Mpu €CTECTBEHHOM —
BOTHYTOM.

OcBeTuTeNb BBHIMOMHAECT (DYHKIIMIO HMCKYCCTBEHHOTO HCTOYHHKA
cBeta. OH COCTOUT M3 HU3KOBOJBTHOW JIAMITbl HAKAJIMBAHUS, 3aKPEILISIO-
niefcs Ha IITaTUBE, W MOHKXKaromero TpaHcdopmaropa. Ha kopmyce
TpaHchopmMaTopa UMEETCS PYKOATKA peocTaTa, PETyIUPYIOMEro SPKOCTh
OCBEIICHUS M TymOJiep JjIsi BKJIIOUEHUS OoCcBeTuTelNss. Bo MHOrMX coBpe-
MEHHBIX MUKPOCKOIIaX OCBETUTEIh BMOHTUPOBAH B OCHOBAaHHUE.

Ha puc. 1.2 npencraBiieHa NpUHITMIIMATIBHAS CXEMa MUKPOCKOIIA,
BKJTFOYAIOIAsl OCBETUTEILHYIO U HAOII0JaTEIbHYIO CHCTEMBI.



Puc. 1.2. [IpuHnmnmantbHas cXxemMa ONTHYECKOTO MUKPOCKOTA!

1 — ucTOYHUK cBeTa; 2 — KOJUIEKTOP; 3 — UpHUCcOBas royieBas nuadparma; 4 — 3epkao;
5 — upucoBas aneptypHas nuadparma; 6 — KoHIEeHCOp; / — penapar;

7' — yBeIMUEHHOE JIEUCTBUTENIbHOE MTEPEBEPHYTOE U300pakeHne mpernapara,
obpazyemoe 00bEKTHBOM; /' — YBEIIMUCHHOE MHIMOE OKOHUYATEIbHOE H300pakKeHUE
npenapara, Ha0JI0JaeMoe B OKYJsIpe; 8 — 00beKTHB; 9 — BBIXO/IHOM 3pauoK 0ObEKTBA;
10 — noneBas nquadparma oxynspa; 11 — okynsap; 12 — rna3

[Ipenapar — o0BEKT 7/, pacMONOKEHHBIM Ha MPEAMETHOM CTOJHUKE,
OCBEIIaeTCsl OOBIYHO MCKYCCTBEHHBIM CBETOM C MOMOUIBIO UCTOYHMKA 1.
HctouHuk cBera U KOJUIEKTOp 2, oOpa3yroliue BMECTE OCBETUTENb, pac-
MOJIAraroTCsl, KaK MPaBUiio, B CTOPOHE OT MUKPOCKOIA, TO3TOMY B X0 JIy-
4yeil JomoaHuTeNbHO BBOAUTCA 3epkano 4. Ilog mpeaAMETHBIM CTOJMKOM
HaXOJIUTCSI KOHAEHCOP, Ha3HAYEHHE KOTOPOrO COCTOUT B TOM, YTOOBI Ha-
MpaBUTh KaK MOXHO OOJbIlIEé CBETOBOIO MOTOKAa OT HCTOYHHMKA CBETa
B OOBEKTHUB MPOCHUPYIONIEH ONTUYECKON cucTeMbl. OIHOW W3 Jeranen
KOHJIEHCOpa SIBIISIETCA MpHCOBasi aneprypHas auadparma, KoTopas HC-
MOJIb3YETCs JIJIsl yCTAHOBJICHMSI TPABHIIBHOTO OCBEILIEHUs mpenapata. s
yBeIMYEeHUsS] 00bekTa ciryxaT 00bekTuB 8 u okyssip 11. O0bekTuB co3maer
JIEHUCTBUTENLHOE NIEPEBEPHYTOE U YBEIWYEHHOE M300pakeHue /' o0beKTa



7, a okyisp 4 oOpa3yer BTOPUYHOE MHUMOE H300paxeHue 7" 0oObIYHO Ha
9
paccTostHuM Hawinyuuero Bujaenust D = 250 mwm.

1.2. OCHOBHbIe XapaKTepPUCTUKN ONTUYECKOro MUKpOCKona
YBeinyeHue MUKPOCKOIA

[lox yBenuueHWEeM MHUKPOCKOINA MPHUHSATO MOHUMATh OTHOILIECHUE
pa3Mepa n300paxkeHus mpernapaTa Ha ceTyaTKke ria3a, 00pa30BaHHOE MpPH
HaOJIIOJIEHUU Yepe3 MUKPOCKOIL, K pa3Mepy U300pakeHUs TOTO K€ Mperna-
paTa, MOJYyYEHHOMY Ha CeTYaTKe IMPHU HaOIIOJEHUN HEBOOPYKEHHBIM IJa-
30M. Pe3ynbrar naHHoro omnpeneneHus: OyeT 3aBUCETh OT BEJIIMYMHBI aK-
KOMOJIAlIUHU TJla3a NpU HAOIIOJIEHUU B MUKPOCKOIT M OT PacCTOSHUSA ria3a
70 TIpeIMEeTa MPpHU HaOII0ACHUN HEBOOPYKEHHBIM TJ1a30M.

Y CIOBHO CUMTAIOT, YTO OKYJISIp 00pa3yeT MHUMOE M300pa’keHHUEe Ha
OECKOHEYHOCTH M TJla3 pacCMaTpHUBAaEeT ero 0e3 akKoMOoJalllH, a MpU Ha-
OJIFOZICHUM HEBOOPY>KEHHBIM TJIa30M PACCTOSIHUE OT HEro N0 MpeaMmera
paBHO paccTtosHuio Hawnyuiiero BujgeHus D = 250 mm. B sTtom ciyuae
yBenmueHne Mukpockona (I) MoxkHO 3ammcats B BUJIE:

7020 w
rne ' — ¢okycHOe paccTosTHUE BCEl ONMTUYECKOW CUCTEMBI MHEKPOCKOTIA.
Y4uThIBasi, YTO MUKPOCKON — ONTHYCCKHN MPHUOOP C IBYMS CHCTE-
MaMH yBelnu4YeHHs] (0OOBEKTHBA W OKYJIApPA), YBEIMYEHUE MHKPOCKOIA
MOKHO OIPEAEIIUTH U3 CIIETYIOLIErO BhIPAXKECHUS:

A D

' r
f06 f01<

T - (1.2)

rae A — paccrosiHAe OT 3aaHero (okyca oobekTHBa f'os 10 mepemnero ¢o-
Kyca okysipa ', (Tak Ha3pIBaeMasi onTHUYecKas JJIMHA TyOyca MUKPOCKO-
na). 3HaK MUHYC yKa3bIBaeT Ha TO, YTO M300pakeHHe, 00pa30BaHHOE MHUK-
POCKOIIOM, TICPEBEPHYTO IO OTHOIIECHHIO K HAOII0JaeMOMY IIPEIAMETY.
OOBEKTHUB CO3/1aeT MPOMEKYTOYHOE HM300pakKeHUE MpeaIMeTa, YBEIHUCH-
HOE B Pos pa3. YBenndeHne 00bEeKTHUBA PABHO:
B = A
T

DTO BBIpAKEHHE — TIEPBBIN MHOXHUTENb B opmyre 1.2.

(1.3)
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VYBenuueHue oKyIsipa, paboTaroIero aHaJIOTHYHO JIyTe, paBHO:
— D
OK g1
fOK
YTO PaBHO BTOPOMY MHOXHUTE0 B hopMyse 1.2, KOTOPYHO MOXKHO 3aIu-
caThb B CIIEIYIOIIEM BH/IE:

Pﬂ

(1.4)

I =p.I... (1.5)

Takum 00pazom, o0lllee yBEJIMUEHUE MUKPOCKOTIA PaBHO ITPOU3BE-
JICHUIO YBEJIMYCHHS OOBCKTHBA HA YBEIWYCHUE OKYJsApa. YBEIMYCHUE
00BEKTHBA M OKYJISIpa TPABUPYIOTCS HA MX OINpaBax, MOATOMY MOJICYUTATh
yBEJIMYEHUE MUKPOCKOIIA HE TIPEACTaBISET 0COO0H TPYIHOCTH.

Paznuuarotr mosne3Hoe u Oecrnoje3HOe YBEIMYCHHE, 3aBUCSAIIEE OT
yBenuueHus: okyisipa. [lone3Hoe yBennueHne OOBIYHO PABHO YHCIOBOM
aneptype o0bekTuBa, ypenuuennou B 500-1000 pas:

500A<T", <1000A .

ITpu moJsie3HOM YBEIMYEHMHM IJIa3 Pa3jMyacT BCE AJIEMEHTHI CTPYK-
Typbl 00bEKTa, pa3peiacMoro MUKpOCKONIOM. boiiee BBICOKOE OKYJIIpHOE
YBEIMYECHUE HE BBISBISET HOBBIX JE€TalCH U sIBIsSETCA OECIONE3HbIM.

Pa3pemaromas cnocooHOCTH MUKPOCKONA

Opran 3peHust yeaoBeKa — IJia3 — NpeaCcTaBiIseT co00il JOBOJILHO
IIPOCTYIO ONTHYECKYK) CHCTEMY, I'JIaBHBIM 3JIEMEHTOM KOTOPOW SIBIISETCS
XpycTaiuK (JIMH3a U3 )KUIKOKPUCTAUTHYECKOTO BeriecTa). HeBoopyxeH-
HBIM TJIa30M YE€JOBEK MOXKET Pa3ju4UTh JABE OUYE€Hb OJM3KO PACIOJIOKEH-
HBIX TOYKH JIMIIb B TOM CJIy4ae, €ClId PacCCTOSIHUE MEX]y HUMHU OyAeT He
menee 0,1 mm (100 mxm). Ecnu 310 paccTositHue OyAeT MEHbIIE, TO JIBE
TOYKHM COJIBIOTCA B OJIHY. Takum oOpa3om, pa3pemiaroniasi CnocoOOHOCTb
YyeJaoBeuecKkoro rimasza pasHa 100 MKM, a yrJiOBOM Mpelesl pa3pericHUs
rnaza — (2-4)".

Pa3pemaroniasi cnocoOHOCTh ONTHYECKOT0 MUKPOCKOTA OMpees-
€TCsl KaK BEeJIMYKMHA, 00paTHasi TOMY PaCCTOSIHUIO MEXIY JBYMS TOUKAMH,
Ha KOTOPOM 3TH TOYKHU €lIe MOTYT ObITh BUIUMBI pa3jeiibHo. Pa3pemato-
1asi CnocoOHOCTh MUKPOCKOIA OTPAHUYEHA, UTO 00BsICHSAETCA AU PaKIIH-
eit ceera. BeneacrBue audpakunn n3odpaxeHne OECKOHEUHO Majol cBe-
TALIEHCS TOYKH, JaBAEMOE O0OBEKTUBOM MHUKPOCKOIIA, UMEET BHJ HE TOY-
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KA, a KPYIJIOTO CBETJIOTO JWCKa (OKPYXEHHOTO TEMHBIMH M CBETIIBIMHU
KOJIbIIAMH ).

[Tpenen pasperieHus d 3aBUCHT OT JUIMHBI BOJIHBI CBETA, KOTOPBHIM
OCBeMIaeTcss 00BEKT, U YUCIIOBOU anmepTyphl 00OBEKTHBA:

d=2A 24,
r7ie A — JUTMHA BOJIHBI CBETa; A — YMCIIOBAas anepTypa 00hEKTHUBA.
Uucnosas aneptypa (0T Jiat. aperture — orBepcTre) XxapakTepusyer
pa3peariyo CrmocOOHOCTh MUKPOCKOIIA M 3aBUCUT OT TIOKa3aTes Ipe-
JoMyIeHUs cpebl (N), HaXOAAIeHcss MexX Ty (PpOHTATIbHOM JTUH30M 00BEeK-
TUBA U MIPEapaToM, H arepTypHOTro yria (U):

A=nsinu.

Cpenoit MeXay HUCCIeNyeMbIM OOBEKTOM U ()POHTATBHOU JTMH30U
00BbCKTHBAa MOXET ObITh BO3Ayx (N =1), IuCTWUIMpPOBaHHAs BOJA
(n = 1,33), rmunepun (n = 1,49), kenxposoe macio (N = 1,66).

AMNepTypHBIN Yroyl — 3TO Yrojl MeXAy ABYMS KpalHUMU JTydaMH KO-
HUYECKOTO CBETOBOTO ITy4Ka, BXOJAIIETO B JIMH3Y OOBEKTHBA OT HCCIIe-
ayemoro o0bekTa. TakuMm 00pa3om, uem OoJibllle anepTypHBIA Yyrosl U yeM
OJIMDKE TIOKa3aTellb MPEIOMIJICHUS Cpelbl MEXIY JHUH30M OOBEeKTHMBa U
mpenapaToM, TeM BBIIIE pa3pelIaroias CioCOOHOCTh 0ObEKTUBA.

MakcumanbHasi pa3pemiariias crmocoOOHOCTh CBETOBOTO MHUKPOCKO-
na coctaBisger 0,2 MxM. Pa3zpemaromiasi cnmocoOHOCTh MHUKPOCKOIA TEM
Jyd4llie, YeM MEHbIIe a0COI0THAS BearuunHa d.

1.3. MeTtoabl MUKpOCKONUU

CtpykTypy O0O0BEKTa MOXHO pa3jiu4uTh, €CIM €ro 4YacTw,
BO-TIEPBBIX, MO-PA3HOMY OTPAXarOT W MOTJIONIAIOT CBET, UJIU, BO-BTOPBIX,
OTJIMYAIOTCSI OAHA OT APYTrod (WJIM OT Cpejbl) MOKa3aTeNsIMHU IMpeIoMIie-
HUA. DTU CBOMCTBa OOYCJIOBJIMBAIOT Pa3HUIly aMIUTUTYA (a3 CBETOBBIX
BOJIH, OTPa)XEHHBIX WJIM MPOILEIIMNX Yepe3 pa3Hble YYaCTKU OOBEKTa,
OTYEro 3aBHCHUT YETKOCTh M300pakeHUs. B cBsi3M C 3TUM B 3aBUCHMOCTHU
OT XapakTepa U CBOICTB MCCIEAYEMOTO OOBEKTa BBIOMPAIOTCS METOJbI
HAOJII0/ICHUS B ONTHYECKOW MUKPOCKOTIHH.

Memoo ceemnozo nonsi 6 npoxodswem ceéenme TMPUMEHSAETCS TPU
UCCJIEIOBAHUM TPO3PAUHBIX OOBEKTOB (HAMpUMEp, TOHKHE OKpalleHHbIE
Cpe3bl )KUBOTHBIX M PACTUTENbHBIX TKAHEH).

Memoo ceemnoeo nons 6 ompadsxceHHOM céeme TPUMEHSETCS IS
HAOJIOZICHUST HEMPO3PAaYHBIX OOBEKTOB (HampuMmep, NUIM(OB METaIIOB).
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CrpykTypa 00BbEKTa BUIHA M3-3a Pa3IMuMs B OTPAXKAIOLIEH CIOCOOHOCTH
e€ PJIEMEHTOB: HAa CBETJIIOM II0JI€ BBIIEISIOTCS HEOAHOPOIHOCTH, PACCEU-
BAIOILME NAJAr0IUN HA HUX CBET.

Memoo memHnoco nons 6 npoxoosujem ceeme TPUMEHSETCS AJIS
PacCMOTpPEHHsI TMPO3pPAaUYHBIX HEAACOPOUPYIOIIUX OOBEKTOB, HAIpPHUMED,
Jis  HaOJMIOJEHUs 3a MOJBHKHOCTBIO KUBBIX KJIETOK MUKPOOPTraHU3MOB,
oOHapy>KEHHSI BO30YAMTENEH HEKOTOphIX OoJie3Hel (JIENTOCIUpOo3a).
TemHOMONBbHASE MUKPOCKOIIHSI OCHOBaHA Ha OCBEIIEHUH OOBEKTAa KOCBIMU
Jy4yaMHu CBETa, KOTOpbIE HE MOMNaJal0T B OOBEKTHUB M OCTAIOTCS HEBUAU-
MbIMU Ui ra3a (sBienne Tunpans). [loaTomy mose 3peHUs! BBITISAIUAT
COBEPILEHHO 4YepHbIM. Eciau mpenapaT COAEpKUT Kakhe-TMOO YacTHIIbI,
HaIlpuMep, MUKPOOPraHU3MbI, TO KOChIE JIyUH, HAPABJICHHBIE MOJ] ONpe-
JCJICHHBIM YTJIOM, BCIIEACTBUE AU(PAKIIMU OTPAXKAIOTCSA OT UX MOBEPXHO-
CTH M HACTOJIBKO OTKJIOHSIFOTCSI OT CBOEr0 HAa4aJbHOI'O HAlpaBJICHUS, YTO
nonajnaT B 00bekTUB. [10CKONIBKY JTyuu cBeTa UAYT UMEHHO OT OOBEKTa,
TO HaOJII0/1aTeNb BUJUT HA YEPHOM (POHE XapaKTEpPHOE CBETSILEECs U30-
Opa’keHHe KOHTYPOB MUKPOOHBIX KJIETOK WU JPYTHX YacCTHUL.

Memoo memnozo nons 6 ompadscennom ceeme. Jjis MOTy4YEHUS
M300pakeHus] HEMPO3pPauHOr0 OOBEKTA €r0 OCBEIIAIOT CBEPXY C MOMOUIBIO
CHELUAJIbHON KOJIBLIEBOM 3€pKaJbHOM CHUCTEMBI, PaCIONOKEHHON BOKPYT
Oo0OBbEKTHBA W Ha3bIBa€MOW HNUKOHACHCOpOM. M300paxkeHue cozmaercs
TOJIBKO JIy4yaMH, PacCesSHHbIMH OOBEKTOM, TOTJAa Kak Jy4yd CBETa, OTpa-
3UBILKECS OT MMOBEPXHOCTH, B OOBEKTUB HE MOIMAJAIO0T.

Memoo nabnodenus 6 nonsapuz08anHom ceeme MPUMEHSETCS IS
UCCJIE0OBaHUSl aHU3OTPOIHBIX OOBEKTOB, T. €. OOBEKTOB, y KOTOPBIX
ONTUYECKUE CBOMCTBA HEOJMHAKOBBI MO PA3JIMYHBIM HAINpaBJICHUSIM (Ha-
pUMeEp, HEKOTOPbIE PACTUTENbHBIE U KUBOTHbIE TKaHH). CBeTOBask BOJHA
B aHU3O0TPOMHOM Cpesie pacnajaeTcsl Ha JBE BOJIHBI C B3aUMHO MEPIIEeH/IU-
KYJISIPHBIMU IJIOCKOCTAMHM KOJIEOAHUM 3JEKTPOMAarHUTHBIX BOJH, KOTOPBIE
pPacupoCTPaHAIOTCS C Pa3IMYHON CKOPOCTBIO. DTH IJIOCKOCTH HA3bIBAKOT
IUIOCKOCTSIMU  TOJISIpU3alMU. YTOJ MOBOpPOTa IUIOCKOCTH MOJISIpU3aLUU
PsIMO MPONOPLHMOHAJIEH JUIMHE MYTH U HAXOJUTCS B 3aBUCHUMOCTH OT PO-
71a Cpelibl, B KOTOPOM pacipoCTpaHsAETCs CBET.

st cozpanust g dexra nmonsipuzanuy B MOJSIPUZALMOHHBIX MUK-
pOCKOINaX MMEIOTCA B MOJSPU3ALMOHHBIX (QUIbTPA, OJAUH U3 KOTOPBIX
MIOMENIAETCS MEXIY UCTOYHHUKOM OCBELIEHUS M OOBEKTOM — MOJIApU3a-
TOp, @ BTOPON HAXOAMUTCS B TyOyce Mexay OOBEKTHBOM U OKYJISIPOM —
aHanu3arop. Eciu riaBHblE OCH NOJIIpU3ALMU CKPEIIEHBI, TO B MHUKpPO-
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CKOII€ BUJIHBI TOJBKO T€ (DparMeHThI OMOJIOrHYECKOr0 0OBEKTa, KOTOPHIC
BPAIllalOT IUIOCKOCTh MOJSPU3AIMKN, TPH 3TOM SIPKOCTh HaOII0/IaeMbIX
(pparMEeHTOB TE€M BBILIE, YeM OOJIbIIIE YTOJ MOBOPOTA IIOCKOCTH MOJSPH-
3aLHH.

MeTobl MONSAPU3ALMOHHON MUKPOCKOITUH TOTYYMIA HAauOOJbIIIee
pacnpoCTpaHEHUE B MUHEPAIOTHH, KpHUCTaUorpaduu, Npu HU3yYECHUU
OMOJIOTUYECKUX O0BHEKTOB.

Memoo ¢hazoso-konmpacmHot MUKpOCKONUUu WCTIOIb3YETCS TPH
UCCJICIOBAHUM TMPO3PAYHBIX U OECIIBETHBIX OOBEKTOB, HEBUIUMBIX IpPHU
CBETOIOJIBHOW MHKPOCKOINUHU (HAmpuMep, HEOKpAIICHHbIE XUBOTHBIE U
pacTUTENbHbIE TKAHM, Pa3IMYHBIE MUKpPOOpPraHu3mel). Meron (azoBoro
KOHTpacTa OCHOBaH Ha TOM, 4TO (pa3oBasi CKOPOCTh CBETa OOpPATHO MpO-
MOPLMOHANIbHA MOKa3aTemto npejaomiieHus. dasza igyya, mpoxoasmiero ve-
pe3 00BEeKT ¢ 0ojiee BHICOKMM IOKa3aTelieM MPEIOMIICHUS, YEM Y OKpY-
Karonie cpefpl, OyneT 3ama3ablBaTh 10 CpaBHEHUIO ¢ (a3oil Toro Jyua,
KOTOPBII MPOXOJUT TOJIBKO uepe3 cpeay. B pa3zoBo-koHTpacCTHOM MUKpO-
CKOIIE€ CTIEeIUAIbHBIM KOHJEHCOP U 0C000 YCTPOCHHBIN OOBEKTUB PETYIIH-
pPYIOT U3MeHeHHs (pa3bl CBETOBBIX BOJIH M MPEBpAIIAlOT Pa3HOCTH (a3 B
pa3HOCTh MHTEHCUBHOCTEH CBETa, OJarojapsi 4emy JIeTaiu CTPOSHUs: 00b-
€KTa CTAaHOBSITCSI BUAMMBIMU JJIS TJ1a3a.

Jlyi ipoBeieHUs UCCIEA0BAHUN C UCIOJIb30BAHUEM JAHHOTO METO-
Ja B JIONOJHEHUE K CBETOBOMY MMKPOCKOITY CieIyeT UMeTh (pa3oBo-
KOHTpacTHOe YycTpoictBo. Hanbonee mupoko NpUMEHSETCS MOJAETb
K®-4, cocrosias u3 BCIOMOTaTeIbHOTO MHUKPOCKOTIA, CIEIUaIbHBIX (a-
30BbIX OOBEKTHUBOB U KOHJEHCOpPA C HA0OPOM KOJIBLIEBBIX JUadparM, Kax-
aasi U3 KOTOPBIX COOTBETCTBYET (Pa30BOM ITUIACTUHKE OMPEEIIEHHOTO 00h-
EKTHBA.

BceriomoratenbHbIE MUKPOCKON YCTaHABIUBAIOT, 3aMEHSST OKYJIISIpP
OOBIYHOTO MHUKPOCKOTIA.

Jliia nonydeHust azoBOro KOHTpacTa B OObEKTHB BBOAMTCS CIIELIH-
anbHas (ha3oBasi MJIACTMHKA, KOTOPAas MPEICTaBIsSET COOONW TOHKHM IUCK
HAIbUICHUSI U3 COJIEH PEAKUX METAIJIOB Ha OJHY W3 BHYTPEHHHUX JIMH3
o0bekTHBa. OHA M3MeHseT a3y MPOXOJAIIel CBETOBOM BOJIHBI HA 1/4 A,
YTO TPUBOJUT K MPEBpAIICHUIO (PA30BBIX pazIU4Mii B aMIUIUTYHBIC.
KonbiieBsie auadgparMbl yCTaHOBIEHBI B PEBOJBLBEPHOM JTUCKE TOJ KOH-
JCHCOPOM U MOBOPOTOM JUCKa MOTYT ObICTpO MeHsAThcs. KonbueBas aua-
¢parma mpomyckaeT d4epe3 KOHIAEHCOpP B IUIOCKOCTh IMpemapaTra UMb
KOJBII0 cBeTa. D¢dekT (Ha3oBOro KOHTpACTa MOJYyYArOT MyTeM TOYHOTO
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COBMEIIICHUS KOJblla ()a30BOM IIACTHHKHU C MPOEKIMEel KOJbIIEBOM aua-
(parmsi.

Memoo nromunecyenmuou mukpockonuu. IIlpuMeHeHNE THOMUHEC-
IIEHTHOM MMKPOCKOIHMKM OCHOBAHO Ha CBOMCTBE HEKOTOPBIX OMOJIOTHYE-
CKHX OOBEKTOB CBETUTHCS MPU OOJYyYEHUU UX HEBUJIUMBIMU JIJIS YeTIOBE-
YECKOro TJia3a KOPOTKOBOJHOBBIMH JTydaMH (CHUHE-(DHOJIETOBBIMU C JTH-
HOM BOJHBI OKOJIO 460 HM WM  YJIbTPa(UOIETOBBIMU C JUIMHOW BOJIHBI
300 — 400 HM). DTO CBSI3aHO C T€M, YTO, MOTJIOIIAsl pa3HbIE BUbI DHEPTUU
(CBETOBYIO, SJEKTPUUYECKYI0), ATOMBI HEKOTOPBIX BEIIECTB MEPEXOSAT
B BO30YXKJIEHHOE COCTOSIHHE, a 3aTeM, BO3Bpallasich B UCXOJHOE COCTOS-
HUE, BBIJACIISIOT TMOTJIONIEHHYIO HPHEPrUI0 B BUJE CBETOBOIO H3JIyUYEHUS.
JItoMUHECLIEHTHOE CBEYCHUE MOMUUHsETCS 3akoHy CTOKca, COrjacHO KO-
TOPOMY CBET JIFOMUHECIIEHIIMM UMEET OOJIbIIIYIO JJIMHY BOJHBI, YEM CBET
BO30yxkaeHUs. OTACIbHBIE MOJICKYJIBI BEIIECTBA MOTYT Ha KOPOTKOE Bpe-
MsI TIOTJIOIIATh CBET, a 3aTEM MCITYCKaTh €ro, HO C APYroM JJIMHOW BOJIHBI,
MpEBbIIIasl  JJIWHY BOJHBI  MOIJIONIAEMOTO  CBETa  BO30YXKIEHUSA
Ha 20 — 50 am. Hampumep, eciu 0OBEKT MOIJIONIAET CUHUN CBET, TO CBe-
TUTCSL 3€JICHBIM, €CIIM 3€JICHBIM — JKENThIM, €CIU KEIThIi — KpacHO-
OpaHXXEBbIM. DTO COOCTBEHHAs, WJIK MIEPBUYHAS, TFOMUHECIICHIIUSI.

[lepBUYHBIM CBEeYEHHUEM 00JaJal0T KJIETKH PACTEHUN U BOJOPOCIEH
Oaromaps HAIMYUIO XJIOpoPMiUia, a TaKKe HEKOTOphbIe OaKTepHH, BhIpa-
OaThIBAIOIIME MUTMEHT. BOJNBIIMHCTBO KJIETOK MHUKPOOPTAaHU3MOB 00Jaa-
eT c1abo¥ MePBUYHON JTFOMUHECIICHITUCH.

Bropuynas (nnu HaBeaeHHas) TIOMHHECIEHIIMA 00BEKTOB, HE 00Ja-
JAIOIINX COOCTBEHHOM JIFOMUHECIECHIIMEH, JOCTUTAeTCs 00pabOTKOM uX
CHeHUAIBbHBIMU KpacuTessiMu — iryopoxpomamu. Haubosiee mmpoko uc-
MOJIB3YIOTCSA (PIIyOPOXPOMBI aKPUIUHOBOM U THA30JI0BOM Ipymi (aKpUIUH
OpaHXXEBBbIN U JKEJTHIA, aypaMUH, YpaHUH, pOJIaMUH, THODIaBUH, IPUMY-
7uH, GIyOpecyH U 1p.). B 4acTHOCTH, aKpUIUH OPaHKEBBIA OKPAIIIMBACT
LUATOIUIa3My B 3€JICHO-)KEJIThIA, METAXPOMATUH — B IPKO-KPACHBI, BaKyo-
JIX — B PO30BBIN, SIAPO — B CBETJIO-3EJICHBIN 1[BET.

B kauecTBe HCTOYHMKA YIbTPa(HUOJIETOBOrO M3JIYYEHUS B JIFOMH-
HECIIEHTHBIX MUKPOCKOIIaX MCIOJIb3YIOTCSI CIICIUAIbHBIE KBAPIIEBBIC JIaM-
nel. [Ipexae yeM momacth Ha OOBEKT, JIYUH JIaMIIbl TIPOXOST Uepe3 psif
CBETO(PUIBTPOB, MPOIYCKAIOIMNX TOJHKO OMPEACIICHHYI 4YacTh YJbTpa-
¢uoneroBoro crmekrpa ¢ A =360 — 380 M.

bonee noctymHBIM crmoco60M BO30YAUTENS JIFOMHUHECIICHITNHN SIBJISI-
€TCS MCMOJIb30BAHUE KOPOTKOBOJIHOBOM YacTH BHAUMOIO CBETa — CHHE-
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dbuoneToBbIX Jaydeit ¢ A = 460 HM. B 3TOM ciiyyae HaOMIOJEHUS MOXKHO
MPOBOJUTH HE TOJBKO B CIELHUATIHLHOM JIIOMUHECIICHTHOM MHUKPOCKOIIE, HO
U C MOMOIIIbI0 OOBIYHOTO MUKPOCKOIA, YCTAHOBUB HA MyTH JIydeld CHHUUN
CTEKJISIHHBIN WJIW KUJIKUNA CBeTODWIbTp. M3nuiiiHue cuuue Jiydu youparor
KENTHIM CBETO(DUIBTPOM, KOTOPBIM MOMEMIAIOT Ha OKYJISAP MHUKPOCKOIIA.
B pesynbpTare B npemnaparte Ha 4epHOM (DOHE BUAHBI JTIOMUHECIUPYIOIINE
OOBEKTHI.

JlromMmuHecIIeHTHAsS MUKPOCKOTMHUS TMO3BOJISET Ha0I0aaTh MOPGOI0-
TUYECKHE OCOOCHHOCTH OOBEKTOB, KOTOPBIC MPHU OOBIYHOM MHUKPOCKOIHHU
Jexar 3a mpenenaMu BUAMMOCTU. Kpome Toro, oHa JaeT BO3MOXHOCTb
muddepeHra BUjia MUKPOOOB MO XapaKTepy CBEUECHHS, M3YUYEHUs
U3MEHEHUS CTPYKTYp TPH PA3THYHBIX (PU3NOTOTHIECKUX COCTOSHHUSIX
KJIETKA. DTOT METOJ| MO3BOJSET M3ydaTh aHTUTCHHYIO CTPYKTYypy Oakrte-
puii 1 0OHapyKUBaTh BO30OyAUTENEeH NHDEKIIMOHHBIX 3a00JICBaHUN MTyTEeM
MPUMEHEHUS MEYEHHBIX JTIOMUHECIICHTHBIMH KpacKaMi UMMYHHBIX CHIBO-
POTOK.

JlroMuHeCHIeHTHas: MUKPOCKOIIUS OCYIIECTBIISIETCS B 3aT€MHEHHOM
KOMHATE C MOMOIIBIO CIEIUATBHOTO JJIOMUHECIIEHTHOTO MUKPOCKOTIIA, Ha-
npumep, MJI-2.

1.4. MpaBuna paboTbl C MUKPOCKOMNOM

1. Mukpockon 0epyT 0OHOW pyKOM 3a KOJIOHKY IUTaTUBA, a APYrou
MOJAECP>KUBAIOT 3a OCHOBaHUE. bpaTh U MogHUMAaTh MUKPOCKOII 3a JPYyTrye
JI€TaIu KaTerOpuUYECKH 3alperaeTcs.

2. Ha paboueM cTOj€ MHKPOCKOIN TMOMEIIAIOT KOJOHKOW K cele.
[lepen Hadamom pabOTHI ClIeTyEeT OCTOPOKHO YIATUTh MbUTh C ONTUYECKUX
4aCcTe MUKPOCKONA MITKOW CYXOW TKaHbIO, HE KACasACh MAJIbLIAMU JIUH3.

3. Ilepen HavyasioM pabOTHI C TpenapaTaMu HEOOXOIUMO MPABUIIb-
HO HAaCTPOUTH OCBEIIECHUE, YTO MO3BOJISIET IOOUTHCS MaKCUMAaJILHOTO pas-
pelieHust U KauecTBa n3o0paxeHus. CyliecTByeT HECKOIbKO Pa3IMyHbIX
CIIOCOOOB HACTPOMKM OCBEILECHHS Mpernapara Npu MHUKPOCKOINHH, CPeau
HUX HaumbOosiee pacnpocTpaHeH cnocod Kémmepa. CormacHo 3ToMy Croco-
Oy HEOOXOAMMO BBITIOTHUTD CISAYIOIIHNE TCHCTBHS:

a) ¢ OMOIIbIO PEBOJIBBEPHON HACAJKU YCTAaHABIMBAIOT OOBEKTUB
8X; XapaKTEepHbIA MIETYOK (PUKCATOpa BHYTPHU PEBOJIbLBEPA CBUACTEILCT-
BYET O IIEHTPUPOBAHHOM TMOJIOKEHUHN O0OBEKTUBA,

0) Bpalas pyKosITKy MepeMeIIeHUs KOHIEHCOpa, YCTaHABIWBAIOT
€ro B KpailHee BEpXHEE MOJI0KEHHUE;
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B) YCTaHaBJIMBAIOT OCBETUTENb HANPOTUB 3€pKajia MHUKPOCKOIIA,
BKJIIOUYAIOT JIAMITY OCBETHUTENISI U HAIPABJISIIOT CBET HA IJIOCKYIO CTOPOHY
3epKaia;

I') HA MPEIMETHBIA CTOJMK MOMEIIAI0T MPEAMETHOE CTEKJIO U 3a-
KPEIUISIIOT €ro KJIeMMaMu;

1) C TIOMOIIBIO PYKOSITOK TPyOOil ¥ TOYHOM (hOKYCHUPOBKH JTOOUBA-
I0TCSI TIOSABJICHUS B OKYJISIPE PE3KOTO M300pakeHUs Ipenapara;

€) MaKCUMAaJIbHO 3aKPBIBAIOT MOJIEBYIO Auadparmy;

) OMYCKarT KOHJEHCOP MOCTENEHHO BHHU3, YTOOBI B IUIOCKOCTH
00BbEKTa MOSABUIIOCH PE3KOE M300paXKEHUE KPAEB 3aKPHITOM IMOJIEBOU JHa-
(parmbl B IJIOCKOCTHU IIpenapara;

3) OTKPBIBAIOT MOJIEBYIO quadparmMy 10 TE€X IOp, MOKAa OHA MOYTH
HE 3aI0JIHUAT BCE TI0JIE 3pEHUS], U alepTypHYIO nquadparmy KOHIACHCOPa;

W) YIAJSIo0T OKYJSIp U3 TyOyca M MJIaBHO 3aKPBIBAIOT alepTypHYIO
auadparmy 70 TeX IMOp, MOKa JUaMETpP CBETOBOTO IMATHA HE YMEHBIIUTCS
npuMepHo Ha 1/3.

Ha sTom mporiecc HaCTpOWKH OCBEIICHHMsI Mpernapara ClieyeT CUu-
TaTh 3aKOHYEHHBIM. [locie OKOHYaHUS HACTPONKM OCBEIICHHOCTH IIO
Kénnepy Henb3si U3MEHSATH MOJOKEHUE KOHACHCOPA W PACKPHITHE TOJIe-
BOH W anepTypHOU nuadparm.

4. Jlns momydyeHus: u300paxeHus MUKPOCKOIIMYECKOTO Mpenapara
TyOyC MHKpPOCKOIA OCTOPOXHO OITyCKalOT BHHU3 C TMOMOUIbIO PYKOSATKH
rpyooit ¢hokycupoBKH, HaOIt01ast 32 OOBEKTUBOM COOKY, M TIPHOIMKAIOT
K mpemnapary (He KacasCh €ro) Ha pacCTOsIHHEe, MeHblee paboyero. 3arem,
TS B OKYJISIP, MEJICHHBIM BPAIICHUEM PYKOSTKH rpy0oil (POKYyCUPOBKU
MOJHUMAIOT TyOyC JI0 Te€X IMOp, MOKa B MOJIE 3pEeHUsI HE TOSIBUTCS M300pa-
KEHUE M3y4aeMOro MpeaMeTa. BparieHuem pyKosiTkM TOYHOU (Pokycu-
POBKM HANpAaBISIIOT OOBEKTUB TakKUM 00pa3oM, 4TOObI H300pakeHHe
npeaMeTa ObLIO YETKUM.

5. Tlpu pabGoTe ¢ MUMMEPCHOHHBIM OOBEKTHUBOM Ha MPEAMETHOE
CTEKJIO HAHOCAT KaIull0 UMMEPCHOHHOTO Macia U, Isiasi COOKy Ha OOBbEeK-
TUB, BpalllEHUEM PYKOSTKU TpyOoil (POKYCUPOBKH OCTOPOKHO OITYCKAatOT
TyOyC Tak, 4ToObl (ppoHTaNBHAS JIMH3a 00BEKTHBA MOTPYy3UIach B Maclo.
3areM, TS B OKYJISIP, MEIUICHHBIM JIBHXKEHUEM ATOW PYKOSTKU IIOTHH-
MaloT TyOyC /0 Te€X IOp, MOKa He MOSBUTCS M300pakeHue. st TouHoi
(OKYCHPOBKH TMOJIb3YIOTCSI PYKOSITKOM TOYHOU (DOKYCHPOBKH, KOTOPYIO
BpAIAIOT B MpeEesiax 0JJHOTO 000poTa.
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B HuwMaHu e ! 3anpeniaercs uckath u300pakeHre mpernapara
C IOMOILBIO PYKOATKU TOUHOM (DOKYCHUPOBKH.

6. IIpenapar paccMaTpuBalOT B HECKOJBKHX MOJSX 3pEHUS, Mepe-
JBUTAsl IPEAMETHBIM CTOJMK MPU MNOMOLIM OOKOBBIX BUHTOB, WJIM TEpe-
MELIAI0T €ro pyKol Ha mpeaMeTHoM ctoiuke. Haxoast nanbonee noaxo-
Jsi1Iee MoJie 3peHusl Ha y4JacTKe Ipernapara, Ha KOTOPOM MHUKPOOpTraHu3-
Mbl BHUAHBI OTYETJIMBO, B JOCTATOYHOM /I MPOCMOTpPA KOJUYECTBE
Y 3apUCOBBIBAIOT MUKPOCKOITUYECKYIO KapTUHY.

7. I[Ipu cMeHe 0OBEKTHUBOB CIIEAYET PEryJnpOBaTh HHTEHCUBHOCTD
OCBEIICHUS paccMaTpUBaeMoro o0bekTa. JKenaemyro CTeneHb OCBEIICHUs
MOJIy4aroT, OMyCKasl WU MOJHUMAasi KOHIEHCOP.

8. Ilo okoHYaHuM padbOTHI MOJAHUMAIOT TyOYyC, CHUMAIOT Ipenapar
C NPEIMETHOr0 CTOJMKA, YAAIAIOT Macjio ¢ (PpOHTAIbHOM JIMH3bI UMMED-
CHOHHOTO OOBEKTHBA (DUIBTPOBAIHLHON Oymaroi, CMOUEHHOW OCH3WHOM,
YCTAHABJIMBAIOT MPHU MOMOIIU PEBOJILBEPHOM HACAAKU OOBEKTUB C YBEJH-
YeHHueM 8X, KIaayT Ha MPEIMETHBIH CTOJMK KyCOUYEK YHUCTOW Mapiu
U OIYCKAIOT TyOyC 10 CONPUKOCHOBEHMS C MapJIeH.

KonmponvHnwvie 6onpocwi

1. KakoBbI OCHOBHBIE IIpaBuiIa padOThl B MUKPOOHOJIOTUYECKOU
naboparopun?

2. HazoBHTE OCHOBHBIEC JIEMEHTHI MEXaHHUECKON YaCTH MHKPO-
CKOIIa.

3. Ha3zoBuTE OCHOBHBIE DJIEMEHTHI ONTHYECKON YaCTH MUKPOCKOTIA.

4. ]Ins yero Hy>KHa peBOJIbBEpHAs HacaKa?

5. YUeM oTanyaroTcsa cyxue 0OObEKTUBBI OT UMMEPCHUOHHBIX?

6. Kak ocymiecTBisTh MOMCK U300paXkeHus mpenapara’?

7. Kak onpenenuTh yBeIu4eHUE MUKPOCKOTA?

8. Urto Takoe pazperiaromiasi CmocOOHOCTh MUKpOCKoMa?

9. Yro Takoe yucioBas aneprypa MUKpOCKora’?

10. KakoBo Ha3Ha4YeHNE MaKpPO- © MEKPOMETPUUECKOTO BUHTOB?

11. Kak ompeenuTh yBEIUIUTEIHHYIO CTIOCOOHOCTh MUKPOCKOTA?

12. Kak perynupoBaTh CTENEHb OCBEILIEHHOCTH Ipenapara?

13. B 1em 3akiiro4aeTcsi CylHOCTh MUKPOCKOIMH B TEMHOM T0J1e?

14. TlosicuuTe npuHIMTI padOThl Pa30BO-KOHTPACTHOTO MUKPO-
CKOIIa.

15. O6bsscHUTE MPUHIHAT PaOOTHI TIOMHHECIIEHTHOTO MUKPOCKOIIA.

16. KakoBbI 0COOCHHOCTH PaOOTHI € IIECKTPOHHBIM MHUKPOCKOTIOM?
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2. OPTAHU3ALIUA N OBOPYOOBAHUE
MUKPOBUOJIOT'MYECKOU NABOPATOPUM

Llenv pabomyul: 03HAKOMUTH CTYJEHTOB C 000PYJOBaHUEM MUKPO-
OMOJIOTMYECKON J1adopaTopuu, METOJAAMH M CPEICTBAMHU CTEPUIM3ALUN
MUTATEIBHBIX CPEJI, MOCYAbl, UHBEHTAPAI.

MukpoObuomorudyeckas naboparopus TOJDKHA BKJIIOYATH
CJIEIYIOIIHE TOMEIICHUS:

e 1a00OpaTOPHbIE KOMHATHI JUIsl IPOBEJICHUSI HCCIIEIOBAHUN;

® 3aCTEKJICHHBIN OOKC JJIS BBINOJHEHUS paboT, TpeOYIOMIUX COOJItO0-
JICHUS TIOBBIIIICHHON CTEPUIILHOCTH;

® MOCYHYIO, 000PYAOBAHHYO JUIsl MBIThSI TOCY/IbL;

® [IpENapaToOpcKylo, MPUCIOCOOJIEHHYIO AJI MPUTOTOBJICHUS MUTa-
TEJIbHBIX CPEJl, OATOTOBKH MOCY/bI ISl CTEPUIIN3ALIUU, IPUTOTOB-
JICHUS] PEaKTHBOB;

® OT/IEJICHHE JJIs1 CTEPUIIM3ALIMN, B KOTOPOM YCTAaHOBJIEHBI aBTOKJIABHI.

Bce nmnomemenust sabopaTopud  JOJDKHBI HMMETh  XOpOIIEe
€CTECTBEHHOE U MCKYCCTBEHHOE OCBeIeHHE. [[0BEpXHOCTB CTOJIOB U MOJIBI
MOKPBIBAIOT JIETKO MOIOIIMMCS MarepuajoMm (TJIacTHK, JIMHOJEYM); B
OoKce, aBTOKJIABHOW U MOEUYHOM CTEHBI M TIOJIBI TOKPHIBAIOT IUIUTKOM. J[7st
CTEpWJIM3allMM BO3JyXa B IOMEILIECHUSX JIaDOpaTOPUU YCTAaHABIMBAIOT
oakrepuruaabie amnel (BYB-15, BYB-30 u ap.).

ObopyoosaHue:. aBTOKJIaBbl, TEPMOCTAThI, IIKAPBI CyX0KapOBHIE,
MUKpPOCKOTIBI,  XOJIOAWJIbHUKH, BEChl TEXHUYECKHE, ammapar s
MUKpPOOHMOJOTMYECKOr0 aHalM3a BO3JAyXa MOMEIIeHUud, npubop As
MoJicueTa KOJIOHUH MHUKPOOPTaHU3MOB, aHA’POCTAT ISl KyJIbTUBUPOBAHMUS
aHAPOOHBIX OakTepuii, pH-meTp.

Ilocyoa u uneenmapv: TETIM W Wbl OAKTEPUOJIOTUYECKUE,
mmarenud  J[puraabCKkoro, HOXHHIIBI, TMHHIETHI, IITATUBBI, MOCYJa
naboparopnas (uamku [lerpu, mpoOupku, nuneTku — yaiie Bcero Ha 1,0 u
0,1 cM®, mpeaMeTHBle M TIOKPOBHBIE CTEKIa, (BIAKOHBI I KPACOK H
pacTBOPOB), Bata, MapJs, GuUIbTPOBaIbHAS OyMmara.

2.1. MeTtoabl n cpeacTBa cTepunusaumm, NnpuMeHAeMble
B MUKPOOMOSOrn4ecKom npakTuke

Crepumzanus (ot jaT. Sterilis — OecrioHbIi) B MUKPOOHOIOTH-
YeCKO MPAKTHKE U IHINEBOM MPOMBIIIIEHHOCTH 03HAYAeT YHUYTOKEHUE
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B Marepuajax BCEX BEreTaTHUBHBIX KJIETOK MUKPOOPTaHU3MOB U UX CIIOP.
Crepunuzaniust sIBJISIETCS OJHUM U3 BaXKHEHUIIUX U HEOOXOAUMBIX TPUEMOB
B MUKPOOHOJIOTUYECKOUN MIPAKTHUKE.

CymiecTByI0T CAEAYIOIINE CIOCOOBI CTEPUITU3ALINU:

Tepmuueckas cmepunuzayus

e NpoKaJIMBaHKE B I1aMeHu (pramOupoBaHue);

® KUIMSTYCHUE;

® CYXOH ap;

® HACBHIILICHHBIN Map Mo/ IaBJICHUEM;

Xonoonas cmepunuzayus

¢ (hunbTpOBaAHUE;

® 00JIyUCHHUE;

Jezunghexyus.

Tepmuuyeckas crepun3anus

Dnambuposarue — CTEPUIM3AIUS MyTEM MPOKATUBAHUS MEIKHX
MPEMETOB B IIJIJAMEHM CHUPTOBKU WM TOPENKHU (MpPEIMETHBIE CTEKIIa,
0aKTepUOJIOTMYECKUE TIETIU, WIJIbl, MNUHIETHI, JaHUEThl W T.1.). B
IJIJAMEHU OOXKUTAOT TaKXKe TOPJIBIIIKK KOJIO, MPOOUPOK MPU TEepeceBax
KYJbTYP U PO3JIMBE MUTATEIbHBIX CPEI.

Kunsiuenue npuUMEHSIOT [ CTEPUIM3ALMM  METAIMYECKUX
WHCTPYMEHTOB, WIJ, PE3UHOBBIX TPYOOK. WMHCTpYMEHTHI KHUISATAT B
CHEUUATbHBIX METALTUYECKUX CTEPWIM3AaTOPAX C KPBIIIKAMUA B TEUYEHHUE
3040 mun. OmgHako Jaxe BecbMa MNPOJOJDKUTEIBLHOE KHUIISTUCHHUE HE
o0OecreunBaeT TOJHOW CTEPUIIBHOCTH OOBEKTa, TaK KakK CIOPhI psjia
aHA’POOHBIX KJIOCTPUIUN MOTYT BbIACPKUBATh KUIISTYCHUE B TEUCHHE 3 Y.

Cmepunuzayus cyxum dscapom. CTEKISIHHYIO TIOCYy (TUIETKH, TPO-
Ooupku, kos0b1, yaniky [letpu u 1p.) BEIACPKUBAIOT B CYyX0KapOBOM IKady
pu Temrieparype ot 160 go 180 °C B teuenue 1,0—1,5 4. [Ipu Takoit obpa-
00TKe MOrn0ar0T BEreTaTUBHBIC KJIETKU U CIIOPBI MUKPOOPTaHU3MOB.

[lepen crepunm3zanueid MoCyay MOIOT W BbICymmBaioT. [IpoOupku
U KOJIOBI 3aKphIBAIOT BaTHO-MapJiieBbIMU MpoOKkamu. [IpoOupku 3aBopayuun-
BatoT B Oymary mo 10-20 mryk. Ha konOb1 HazmeBaroT OymMaxkHbIe KOJmay-
KM, TIPEAOXPAHSIONINE TOPJIBIIIKO OT MbUIH. B KOHIIBI MUNETOK, KOTOPHIC
OepyT B pOT, BCTABJIAIOT BaTHbIE TAMIOHBI. [IUMEeTKH TOMENIal0T B CHEIH-
albHbIE CTEKJISIHHBIE WJIM METAJUIMYECKHE MEHAIbl WM 3aBOPAYMBAIOT
B Oymary. [Ipu paboTe mumneTkn BEIHUMAIOT U3 TIEHAJIa TOJIBKO 32 BEPXHHM
KOHEII, B KOTOpBHIX BcTaBiieH TammoH. Yamku [letpu 3aBopaunBaiot B 0y-
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Mary (Kaxxayro OTJAeIbHO Wiu 1o 2—3 mT.). [Tocyay, MoAroTOBICHHYIO JJIs
CTepUJIN3allNK, 3arpy’Kal0T B CYIIWJIbHBIA IIKad HE CIUIIKOM IUIOTHO,
4TOOBI 0OECTIeUnTh PaBHOMEPHBIN ee HarpeB. [1o okoHUaHUU cTepUIU3a-
MU mIKad OTKIIIOYaI0T, HO HE OTKPBIBAIOT JI0 TE€X IMOP, MOKA TeMIeparypa
B HeM He cHu3utcs A0 100—70 °C, uToObl NpeaoXpaHUuTh MOCYly OT pac-
TpeckuBaHus. s cOXpaHEHUsI CTEPUIILHOCTH TOCYAY pPa3BOpPavYUBAIOT
HEMOCPEJICTBEHHO Tepes] paboToil.

Cmepunuzayusi HACLIWEHHbLIM NAPOM NO0 OdGlleHueM — OJUH U3
HanboJsiee pacpoCTPaHEHHBIX U A(DPEKTUBHBIX METOJ0B, OCHOBAaHHBIN Ha
TOM, YTO TIap, 0OPa3yIOITUICS TPU KUIISTICHUH BOJIBI, CKAIJINBACTCS B 3aM-
KHYTOM TPOCTPAHCTBE U TOBBIIACT JaBieHue. [Ipu yBenudeHuu mamiie-
HUS MOBBIMIACTCS TeMIiepaTtypa mapa (taoi. 2.1).

Tabmuma 2.1
CooTHOLIEHHE MOKA3AHU MAaHOMETPA U TeMIIePATYPbl HACHIIIEHHOI0 Iapa
[Tokazanus Temnepatypa IToxazanus Temnepatypa
Mma"omeTpa, MIla HACHIIIIEHHOTO MaHomeTpa, MIla HACEHIIIIEHHOTO
napa, °C napa, °C
0,00 100 0,15 128
0,05 112 0,20 134
0,10 121 0,30 144
Crepunuzandio  MPOBOASAT B CIHEHUAIBHBIX  T'€PMETUUYECKU
3aKpBIBAIOIIMXCS JBYCTEHHBIX ammaparax — abTokjaaBax. [IpuHumn

paboThI aBTOKJIaBA OCHOBAH HA BO3PACTAHUM TEMIIEPATYPhI KUTIEHUS BOJIbI
MpU MOBBIICHUM JaBieHUd. Boay B aBTOKJIaBe HarpeBaroT i
oOpa3oBaHMs Mapa MPU MOMOIIM 3JIEKTpUYECKOU IHEprur. OCHOBHBIMU
yacTsIMM  aBTOKJaBa  SIBJISIFOTCS:  KOXYX, BOJONAapoBas  Kamepa,
CTEpWIM3ALIMOHHAsI KaMepa, KpbIIKa C PE3UHOBOM  IMPOKIIAJIKOU.
JIOTIOJTHUTENPHO K aBTOKJIABY TMPHJIAraloTCsA: MaHOMETP C CH(OHHOM
TPYOKOM M TPEXXOJOBBIM KpaHOM, BOJOMEpHAs CTEKJISHHAs TpyOka aJis
KOHTPOJISI YPOBHS BOJABI B BOJIONAPOBOM KaMmepe, MpeaoXpPaHUTEIbHBIN
KJIanaH sl OPEeAYNpEexICHUS 4YpEe3MEPHOTO TMOBBIIICHUS JaBJICHUS B
ABTOKJIABE, BO3JYILIHBIM W CIYCKHOW KJamaHbl JJIsl yJJICHUs BO3AyXa
BHayvaJiec  CTEpWIM3allMd W Ui yJOAJICHWUS ~ KOHJEHcara W3
CTEPUIN3ALMOHHON KaMEPHI.

B aBTOKmIaBax CTEpHIM3YIOT MUTATEIbHBIC CPEabl, (PU3HOJIOTHYC-
CKHE€ PaCTBOPHI, PE3UHOBBIC MTPEAMETHI, CTEKJIITHHYIO MOCYAY C PE3NHOBBI-
MU TnpoOkamu. Pexxum crepunuzanuu (Temrieparypa M MPOJOJDKUTENb-
HOCTh 00paOOTKH) OMpeaeIIsIeTCsl COCTaBOM MUTATEIbHOW CpeJibl, 3Haue-
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HueMm pH. Cpenpl, conepxamue caxapa, MOJIOKO, BUTAMUHBI, CTEPUIINA3Y-
10T 1ipu nasinenuu 0,05 Mlla B reuenue 15-20 muH, MsAcOnENTOHHBIE Cpe-
nbl — npu nasiaenuu 0,10 MIla B Teuenne 20-30 mun. Bpems crepuinunsa-
MM OTCUUTHIBAIOT OT MOMEHTA YCTAHOBJIEHUSI HEOOXOUMOTO JaBJICHUS.

[Ipu HU3KOM 3HaueHHU pH HEKOTOpPBIE BEIIECTBA, BXOIALINE B CO-
CTaB MUTATEIBHON CPENbl, B MPOLECCE CTEPUIIU3AIMU TTOABEPraroTCs TUl-
ponuzy. Bo uzbexanue 3TOro pacTBOpbl HEKOTOPHIX KOMIIOHEHTOB (aMH-
HOKHCJIOTBI, BUTAMUHBI) CTEPHIN3YIOT OTAECIBHO M JOOABISIIOT B Cpeay
MOCJIE CTEPUIIN3ALINY.

Cmepunuzayus mexkyyum napom (ApoOHas CTEpUIM3aLUs) — METO/,
MPUMEHSAEMbIA I OOECIIOKUBAHUS MUTATENbHBIX CpPEJl, W3MEHSIOMIMX
cBoM coctaB mpu BozuercrBuu temneparyp Bbiue 100 °C. CymHocTb
ApOOHOH CTEpUIN3alUUA COCTOUT B TOM, YTO HArpeBaHUE CPeAbl MPOBOJSAT
no 15-30 mun npu temneparype 100 °C B TeueHune Tpex AHEH MOAPSIA.
[Tocne mepBoro mporpeBaHusi MOTMOAIOT BETE€TaTUBHBIC KIIETKH, HEKOTO-
pbI€ CHOPBI IPU ATOM COXPAHSIOTCS U 3aTeM IpopactatoT. O6pa3oBaBIIn-
€csl U3 TEPMOYCTOMUMBBIX CHOP BEreTaTUBHBIE (POPMBI MOTHOAIOT MPHU MO-
BTOPHOM HarpeBaHuu. J[poOHYI0 CTepHIM3alMI0 MPOBOJAT B ammapare
Koxa unu B aBTOKJIaBE MPU OTKPBITOM CITYCKHOM KpaHe.

Tunoanuzayusi — npoOHasi CTEPUIM3AIUS MAaTEPUATIOB, JIETKO pa3-
pYLIAIOIIMXCA MPU BBICOKOUN TemmepaType (ChIBOPOTKH, BUTAMHHbBI, HEKO-
TOpbIe aHTUOMOTUKH). CTepUIU3aIio MPOBOIAT MPOrpeBaHneM OO0BEKTa
npu Temmneparype ot 60 qo 65 °C B Teuenue 60 MuH 5—6 mHEHU MOAPS WIH
npu Temneparype /0-80 °C B Teuenue 3 gHeil.

XoJs10aHAS CTEPUIU3ALUA

Qunvmposanue 4vepe3 OakTepuanbHbie QuibTpbl. OubTpOBaHUE
yepe3 MENKONOpUCThie (UIBTPHl MPUMEHSIOT B TEX CllydasiX, Korja mo-
BBILLICHHAS] TEMIIEPATYpa MOXKET PE3KO M3MEHHUTb Ka4eCTBO CTEpUIIU3YeE-
MbIX MaTepuanoB. Kpome Toro, crepunuzanus GUIbTPOBAHUEM HCIIOJIB3Y-
eTCs JJIsl OYUCTKU OaKTE€pUAJIbHBIX TOKCMHOB U JIPYTUX MPOIAYKTOB KHU3-
HEJEATEIIbBHOCTH MUKPOOPTaHU3MOB.

CyuiecTByIOT JiBa OCHOBHBIX THUMA (PUIBTPOB — TNIyOMHHBIE U MEM-
OpaHHbIE.

I'nybunnvie gurbmpwsl COCTOAT U3 BOJOKHUCTBHIX MaTepuayioB. Ya-
CTHLBI 3a/IEPKUBAIOTCSA B HUX B pE3yJIbTaTe aICOPOLIMU U MEXAHUYECKOTO
3axBata B martepuane QpuibTpa. bakrtepuanbHbie (UIBTPHI M3TOTABINBA-
IOTCSl M3 PA3HOTO MAaTEpHANIA M C PA3HBIM JUAMETPOM IOP, YTO YKA3bIBACT-
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csi Ha ynakoBke. Jlyig crepunuzanuu GUIBTPOBAHUEM HCIOJIB3YIOT ILIa-
cTuHYaThle acOectoBble PuibTpbl 3eiTua, cBeun lllambepiana, U3roros-
JICHHBIE U3 KaOJIMHA C MPUMEChIO KBAPLIEBOTO MecKa, cBeun bepkedenbaa
13 UH(PY30pHOU 3eMiIH U acOecTa.

Membpannvie @urbmpsbl MMEIOT HENPEPBIBHYIO CTPYKTYPY, OHH
COCTOAT W3 HUTPOKJIETYATKU, U 3aXBAaT UMU YACTHI] ONPEEISETCS pa3Me-
pom nop. MemOpannbie QHIBTPBI 0003HAYAIOT HOMEepaMu OT 1 10 5 B 3a-
BUCUMOCTH OT auameTpa mop (350-1200 um).

Crepunuzanuio (GUIBTPOBAHUEM OCYIIECTBISIIOT MO BaKyyMOM
C HCNIOJIb30BAHUEM BAKYYMHOIO WM BOJOCTpYHMHOro Hacoca. Ilepen
HayajioM paOoThl (GUIBTPHI 3aKPEIUISIIOT B CHELUAIBHOM JAeprKarese, Ko-
TOPBIA COEAMHSIOT C KO0JIOOM byH3eHa. YcTaHOBKY it (PUIIBTpOBaHHUS
cTepuwyn3yroT B aBTokjaBe B TeueHne 30—40 mun npu 0,15 MIla. Mewm-
OpaHHbIe U acOecTOBbIC (QUIBTPHI UCTIOIB3YIOT ogHOKpaTHO. CBeun [llam-
Ooepnana u bepkedenpaa mocie okOH4YaHHS (PUIBTPOBAHUS MPOMBIBAIOT
OUCTWJUIMPOBAHHON BOJOHM, MpocachiBas €€ B OOpaTHOM HallpaBJICHUH,
1 00pabaThIBAIOT J1JI IOBTOPHOT'O UCIIOJIH30BAHUSI.

Cmepunuzayusi ooayuenuem. Crepunuzanus yabTpaduoIeTOBBIMU
JydYaMH TPUMEHSETCS Il YHUUTOXEHUS MUKPOOPraHU3MOB B BO3IyX€
MOMENIECHUH, HA MMOBEPXHOCTH MUIIEBBIX NPOAYKTOB MEpPE] UX YIAKOBKOM.
Ee npoBozaaT ¢ moMomipi0 OAKTEPULIUIHBIX JIAMIT Pa3iIM4yHON MOLIHOCTU
(aymvHa BoHBI 253265 HM). NoHn3upytollee n3ny4eHue NpUMEHSIOT TS
CTEPWJIN3aLMM HEKOTOPBIX YIAKOBOYHBIX MAaTEPHANIOB, HCIOJIb3yEMBbIX
B [TUILEBOM TPOMBIIIJIEHHOCTH.

He3nndexuns
YHUUYTOKEHHE MUKPOOPTaHU3MOB MPHU MOMOIIM XMMHYECKUX Be-
IIECTB Ha3bIBaeTcs oezurgexyueti (ot nat. infektia — nndexkuus n dpan-
I[y3CKOM OTpHIIaTeIbHON mprcTaBku des). XuMHUYecKre BEIIecTBa MpruMe-
HSIOTCA U1 YHUYTOXKEHUSI MATOT€HHBIX MUKPOOPTaHU3MOB B OOBEKTaxX
BHEIIIHEW Cpelbl — Ha pabovyeM MecTe, B IOMEIICHUIX, Ha pabodeil ofex-
e, pyKax, TEXHOJIOTHY€CKOM 000pYyI0BaHUU U MHBEHTAape.
K BemiecTBam, UCNONIB3YEMBIM C 1ENbIO 1€3UH(EKIUHU, TPETbABIISA-
eTCs UeNbli psiJl TpeOOBAHMIA:
® OHU JJOJDKHBI XOPOLLIO pacTBOPATHCS B BOAE;
® B KOPOTKHE CPOKHU MPOSBIATH OAKTEPUIIMIHOE IEUCTBUE;
® HE OKa3bIBaTh TOKCUYECKOIO JIEUCTBHS Ha YEOBEKA U )KUBOTHBIX;
® HE BbI3bIBaTh IOPUY 00€33apAKUBAEMBIX IIPEIMETOB.
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Jesunpuuupyronye BelecTBa MOAPA3ACISIIOT HAa HECKOJIbKO
TPYIIIL:

1) xsopcoaepxaiirie coeJuHEeHUs (XJI0pHAsl U3BECTh, HATPHUSI THUIIO-
XJIOPUT, XJIOPAMUH, TAHTOIU/I, XJIOPAE3UHCYIb(OXJIOPAHTHUH U JP.);

2) coenMHEHMsI Ha OCHOBE 1o/1a ¥ Opoma (logonupuH, JMOPOMaHTHH);

3) okucauTeau (IEPOKCU]T BOJIOPO/Ia, IEpMaHTaHaT KaJIHs U Ip.);

4) denonsl W uX Npou3BOAHBIC ((PeHON, JTM30J, KPEOJHH, T'eK-
caxyiopodeH);

5) coNu TSKEIBIX METAIIOB (MEPTHOJIAT HATPHS, CyJIEMa).

AHTUMUKPOOHBIM JIEUCTBHUEM O0JIAJJAt0T TAK)KE KUCIIOTHI U UX COJIH
(OopHas, camuiuiaoBas), menodu, cnuptbl (70 %-ii pacTBOp 3TaHOoIAQ),
anbaeruasl (popmanbaerun).

BrinmyckaroTcst Takyke OakTepullMaHbIe MblUIa: (EeHOJIOBOE, JACITSp-
Hoe, «[ ' uruena», cogepxarrue 3—5 % rexcaxiaopodeHa.

KonmponvHuvie sonpocul

1. Kakue meTobl crepuiinzanuu Bel 3Haete?

2. Kakue MeTo/ibl CTEpHIIM3alMU OTHOCSITCSA K TEPMUUYECKUM?

3. Kak noAroToBUTh 1a0OpaTOPHYIO MOCYAY JJIsl CTEpUIU3aIin?

4. Kakue pakTtopsl OnpenessioT peKuM CTepUIN3alun?

5. B kakux cioy4asx HCHOJB3YIOT «XOJIOJIHBIC» METObI
cTepuiIn3anuu’?

6. Kakme tpeOoBaHusS TPEABABIAIOT K JIe3HHDHUIIUPYIOIIAM
BelecTBamM?

7. Kakue BeliecTBa UCMOMB3YIOT JJIsl Je3UHMEKIIUN?
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3. METOAbI NPUITOTOBJIEHUA NMPENAPATOB
MUKPOOPIrAHU3MOB

Llenv pabomsi. MOIY4YUTH TPEACTABICHHE O PabOTe C YHUCTHIMU
KyJIbTypaMH MHKPOOPTaHU3MOB;, HAYYUTHCA TOTOBUTH (PUKCHUPOBAHHBIC
OKpallI€HHbIC W MPUKU3HEHHBIE MpenapaThl MUKPOOPTaHU3MOB M Mpemna-
paThI-OTHEYATKH.

B npaktrke MUKpOOMOIOruu MOpQosoruto, ONOXUMUI0 U (pu3no-
JIOTUI0 MUKPOOPTaHU3MOB HM3Yy4aloT, UCIOJIb3Ysl YUCTHIE KYJbTYPbl MUK-
poopranu3mMoB. UHUCTOW KyJbTYpOM HA3bIBAKOT MOIYJALMI0 MHUKPOOpPTra-
HU3MOB, ABJISIIOIINXCSI TOTOMCTBOM OJTHOM KIIETKHU.

[Ipu paGoTe ¢ YUCTHIMU KYJIBTypaMH CIEIYET COOII0aTh Ompee-
JICHHBIC YCIIOBUSI, KOTOPHIE MO3BOJIUIN ObI IPEAOXPAHUTH UX OT 3arpsi3He-
HUS IPyTMMU MUKpoOopraHusMamu. Bce omepanuu mpoBOJAT B 30HE TO-
psleld cnupToBKU. Menkue npeaMeThbl (IpeAMETHBIE CTEKJIa, MUHIIETHI,
HOXHUIIbI, 0AKTEPUOJIOTUUECKUE TIETIU U UTJIbI) CTEPUIIU3YIOT — (pramou-
pytot (ot Hem. flamme — mamst) B rutaMeHu ciupTOBKH. MUKpPOOpraHu3-
MBI, BBIpAIlICHHbIC Ha TJIOTHOM CpeJlie, MU3BJIEKAIOT U3 MPOOUPKU C TTOMO-
IO 0aKTEPUOJOTUYECKON MEeTINM WU Wbl Jis B3sTHUS OYyJIbOHHOM
KYJIbTYPbI HCIIOJIB3YIOT CTEPUIIBHYIO MUIETKY WX METIIIO.

3.1. NMpurotoBneHne PUKCUPOBaAHHbIX OKpPaLUEeHHbIX
npenapaTtoB MUKpPOOPraHU3mMoB

Lenv uxcayuu: yoOUTh KIETKHM MUKPOOPTAHU3MOB U 3a(DUKCHPOBATH
MX Ha MOBEPXHOCTH MPEAMETHOTO CTEKJIa, YTOObI OHU HE ObUIM CMBITHI TIPU
OKpAIIMBaHUH W MPOMBIBKE BOJOM; yJIyUIIUTh OKPACKY KJIETOK, ITOCKOJIBKY
MEPTBBIC KJIETKH CTAHOBATCS 0OJiee MPOHUIIAEMBIMU JIJIsl KPACUTEIICH.

[Topsimok  mpuroTOBNCHUS  (UKCHPOBAHHOTO  OKPAIICHHOTO
npernapara TpH B3SATHH KYJIbTypbl MHUKPOOPTaHW3MOB, BBIPAIICHHBIX B
MPOOUPKE HA CKOIIEHHOM MUTATEIHLHOM arape, CJIeayOIIri:

1. 3axkeub CIUPTOBKY.

2. B3aTh umncroe mpeaMeTHOE CTEKIO W MpodramMOuMpoBaTh €ro,
IIPOHECS HECKOJIBKO Pa3 CKBO3b IIJIaMsl CIUPTOBKH.

3. OXJ1aauTh CTEKJIO Ha CTOJIE M HAHECTU Ha HETO KaIlIlo BOJbBI U3
dakoHa.
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4. B34Th IPpOOHUPKY C KYJbTYpOU B JIEBYIO PYKY MEXTY OOJbIIMM
Y YKa3aTelIbHbIM MaJIbLIAMU M JEpP’KaThb B HAKJIOHHOM IIOJIO)KEHUU Tak,
YTOOBI OBLIO BUJHO COJICPHKUMOE MPOOUPKH.

5. B34Th B npaByro pyKy OaKTEpHOJOTHYECKYIO METII0, HAKAIUTh
JOKpacHa MPOBOJIOKY B IUIAMEHM CHUPTOBKU M O0XKE€Yb IMPHUMBIKAOIILYIO
K IIPOBOJIOKE YaCTh JEPKATEIIs.

6. MusuHileM M O€3bIMSHHBIM MablIEeM MPAaBOM PYKH TPHXKATh
K JJAJIOHU BaTHYIO MPOOKY, BHIHYTh €€ U3 MPOOUPKU U JEPKaThb B TaKOM
MOJIOKEHUH, HE KACasiCh OKPYKAIOIIKUX MTPEAMETOB.

Buuwmanue! Kinacte npoOKy Ha CTOJ WIH IPYyTHUE IOBEPXHOCTH
HEeJIb3sl BO M30€KaHME €€ KOHTAMUHALUU MHKPOOpPraHu3Mamu (OT Jiar.
contaminatio — mpuBeeHUE B CONPUKOCHOBEHHUE).

7. Kpast oTKpbITOI NpoOupKH 00K€Ub B IJIAMEHU CIIUPTOBKH.

8. Brectu netio B mpoOHPKY U, OXJIAIMB €€ O CTEHKH MIPOOUPKHU, B3STh
HEOOJIbLIOE KOJIMYECTBO KYJIBTYPbI C TOBEPXHOCTH MUTATEIILHOM CPEIbl.

Buuwmanue! [lutarenbHslii arap Hellb3s HAPYUIATh METIICH.

9. CHoBa 00xeub Kpas NpOOUPKU B IJIAMEHU TOPEJIKM U 3aKPBITh
ee, IPOHOCs MPOOUPKY CKBO3b IIaMs M HaJieBas ee Ha npoOky. [TpoOupky
C KyJIbTYpOI IOCTaBUTH B LITATHUB.

10. M3BneueHHbIN U3 MPOOUPKH METIEH MaTepral BHECTH B KaILIIO
BO/JIbI HAa MPEJAMETHOM CTEKJIE U MOCJIE aKKyPaTHOTO MNEpeMEIIMBAHUs TOH-
KHMM CJIOEM PaBHOMEPHO PaCIpENeNIUTh MO OBEPXHOCTH CTEKIIA.

11. OcraBuirecss Ha NETIAE KIETKH MUKPOOPTaHM3MOB TIIATEIBHO
CK€UYb B IUIAMEHM F'OPEJIKH, MOCIIE YETO NETIIF0 IOCTABUTh HAa MECTO.

12. CycneH3uto MUKPOOPraHM3MOB BBICYLIUTH B MOTOKE FOPSYEro
BO3/yXa HaJl TUIaMEHEeM CIUPTOBKHU U 3aUKCUPOBATH, TPOHOCS 3—4 paza
HaJ| TUIaMEeHEM (Heb3s (PUKCUPOBATH HEBBICYIIICHHBIE MA3KH ).

13. Ilocne oxnaxkaeHus: CTEKJIO MOJOXXUTh HA MOCTHUK U OKPACHUTh
METHJICHOBBIM CUHUM B T€YEHUE 2 MHH, CJI€JIS IO MIECOYHBIM YacaM.

14. Kpacky cMBITH BOJIOH, MpemnapaT OCYHIUTh (UIBTPOBAIBHOU
OyMaroi, OCTOPOXHO MPUKJIAAbIBAs €€ K MPEIMETHOMY CTEKITY.

15. Ha okpaiiieHHbIN npenapaT HaHECTH Karull0 KeJAPOBOro Macia.
[IpeameTHOE CTEKJIO TMOJIOKUTH HA MPEIMETHBIA CTOJMK, NMPU MOMOIIU
MaKpOBHUHTA MOTPY3UTh UMMEPCUOHHBIN 00beKTUB (90X) B Macio v HalTH
MHUKPOCKOIHUYECKYI0 KApTHUHY, UCIOJB3YS JUIsl YCTAHOBJIEHUS YETKOCTU
M300paKeHUS] MUKPOBUHT.

B HuwMaHue! Henp3d ncnonb3oBaTh MUKPOBUHT IS TOUCKA
n300pakeHus MUKPOOOB B IIpernapare.
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3.2. MNMpuroToBneHne NPMXNU3HEHHbIX NMpenapaTtoB
MUKPOOPraHN3moB

[Iprkr3HEHHBIE TpenapaThl UCIOIB3YIOT IS MCCIEN0BAaHUS MUK-
poOOB B ’KMBOM BHUJE C LIETIbIO HAOIIOJEHNS UX MOJBHKHOCTH, popacTa-
HUS CIop, crocoba aeneHus U T.1. CylIecTBYIOT JIBa OCHOBHBIX CIloco0a
IIPUTOTOBJICHUSI MPUKU3HEHHBIX IPENapaToOB MUKPOOPTraHU3MOB — «pas-
JABJICHHAS! KAIUISD» U «BUCSAYAs KATUIS.

Ilpenapam «pazoasnennas xanisy. Ha uucroe mpeaMeTHOE CTEKIIO
HAHOCAT U3 ()IaKOHA Karullo BOJbl. B Hee M3 mpoOMpKHU BHOCAT METJIEN He-
0O0JIBLIOE KOJTMYECTBO UCCIETYEMOM KYJIbTYPhI U OCTOPOYKHO IIEPEMEIINBALOT,
He pa3masbiBas 1o crekiy. KyiabsTypy, BeIpallieHHY0 B KHIIKOM cpefe (cyc-
MEH3UI0 MUKPOOPTaHU3MOB), HAHOCST Ha MPEIMETHOE CTEKIIO MUIETKOM.

CyCneH3u0 MUKPOOPTraHH3MOB HAKpBIBAIOT CBEPXY IOKPOBHBIM
CTEKJIOM TakK, YTOOBI MOJI HUM He ObUIO My3BIPHKOB BO3/lyXa, MELIAOIINX
uccie0BaHuI0. M30BITOK BBICTYNUBIIEH >KUJIKOCTU YIAISIIOT (QUIBTPO-
BaJIbHOM OyMaroi, NpuKiIaabIBas €€ K KpasM MOKPOBHOIO CTEKIIA.

Ha moxpoBHOE CTEKIIO HAHOCAT KaIUIl0 KEIPOBOrO0 Maciia M pac-
CMaTPUBAIOT IpenapaT ¢ UMMEPCUOHHBIM OOBEKTUBOM IPU OMYIIEHHOM
KOHJIEHCOpPE. AKTUBHO JABWXKYIIHMECS OaKTepuu MPOIUIBIBAIOT 4YEpe3 BCe
II0JI€ 3pEHMS], MEHSIOT HAIIPABJICHMS], COBEPIIAIOT BPAILATEIIbHBIE U KPYTO-
BbIC JIBU)KCHUS.

Ilpenapam «eucavas kanisay. [0 IpUTOTOBICHUS TAKOIO IIpera-
pata TpeOyIOTCsl CHelHalIbHOE MPEAMETHOE CTEKIIO C JIYHKOW MOCepeanHe
1 OOBIYHOE MOKPOBHOE CcTEKN0. Kpas JyHKH MpeIMETHOrO CTEKJIa CMa3bl-
BalOT BazenuHoM. Hebomnblnyro Karmito OyJIbOHHON KyJIbTYpbl MUKpPOOpra-
HU3MOB (CYCIIEH3UIO) HAHOCAT Ha CepeuHy MOKpOBHOro crekia. Ilpen-
METHOE CTEKJIO IEPEBOPAYNBAIOT JIYHKOM BHU3 M OITYCKAIOT €€ Ha MTOKPOB-
HO€ CTEKJIO TaKuM 00pa3oM, 4TOObI HaXOASIIAsACAd HAa HEM KaIljisl CyCIIEH-
3UM IPUXOJWIIACH HA LIEHTP JIYHKHU.

[IpeameTHOE CTEKIIO CllerKa NMPHKUMAIOT K IMIOKPOBHOMY, W CTEKJA
ckieuBarorcd. lIpenapar npunogHUMarOT U OBICTPO MEPEBOPAYMBAIOT IO-
KPOBHBIM CTEKJIOM KBepXy. [lomyyaercst repmeTnueckas kaMmepa, B KOTOPOu
KAl JIOJTO HE BBICHIXaeT. B MpaBWIBHO MOJATOTOBIIEHHOM Mpenapare
Karwist JoJKHa CBOOOHO CBUCATh C MOKPOBHOI'O CTEKJIA U HE COMpUKacaTh-
Csl C THOM WJIM KpasiMu JIyHKM. Ha TOKpOBHOE CTEKIIO0 HAaHOCAT KaIUTIO WM-
MEPCHOHHOTO Macja U pacCMaTpUBAIOT ¢ 00bEKTHBOM 90X B 3aT€MHEHHOM
noJie 3peHus (Mpu CyKeHHOH nuadparMe v OMyIIeHHOM KOHIEHCOPE).
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3.3. MNpuroTtoBneHune npenaparta-oTnevyaTtKa

IIpenapam-omneyamox WCHONB3YIOT Ui W3yYCHUS €CTECTBEHHOTO
PACHOJIOKEHUST KJIETOK MHKPOOPTaHM3MOB Ha MOBEPXHOCTH CyOCTpara WM
MUIIEBOr0 MpoayKTa. Yncroe mpeaIMeTHOE CTEKIIO (PraMOMpyIOT U MpUKIIa-
JBIBAIOT K TOBEPXHOCTH UCCIIEyEMOro MPOIyKTa (Msica, peIObIL, ChIpa U T. 11.).
[Ipenapar-oTneyarok (PUKCUPYIOT HAJ IJITAMEHEM CHHPTOBKH M OKpallluBa-
10T METHJICHOBBIM cHHUM Wi 110 ['pamy. Ha npenapaTt HaHOCST Karumo Ke-
POBOTO MacJia © MUKPOCKOTIUPYIOT C UMMEPCHOHHBIM 00BEKTHBOM.

3.4. Kpacutenu v unamukaTtopsbl pH, ncnonbsyemsoie
B MUKPOOMOSIOrM4ecKou npakTmke

be3 okpammBaHusi MUKpOOpPraHW3Mbl (KpoMe TpuOOB) HE BUJIHBI
B CBETOBOM MHMKPOCKOT M3-3a MX MaJIOW KOHTPACTHOCTH. B mMukpoOuoso-
TUYECKOM MPAKTUKE OKPAIIMBAHUE MIMPOKO HCHOJB3YIOT I ONpENEse-
HUs (OPMBI, pa3MEpPOB, CTPYKTYPhI, B3AUMHOT'O PACOJIOKEHUSI MUKPOOOB.
CnocoObl okpaiMBaHus (PUKCUPOBAHHBIX IPENapaToB pa3ACiSIIOTCS Ha
MPOCTHIE U CIIOXKHBIE. JJIsI MPOCThIX CIOCOOOB OKpaIIuBaHUSI MUKPOOpra-
HHU3MOB MIPUMEHSIOT OCHOBHBIE M KHUCJIbIE aHWJIMHOBBIC KPACUTENHU. Y OC-
HOBHBIX Kpacutened xpomodopom (HOHOM, MPHUAAIOIINM OKPACKY) SIBIIS-
€TCSl KaTUOH, Y KUCTBIX — aHnOH. OCHOBHBIE KpacHuTenn 00Jjiee MHTECHCUB-
HO CBSI3BIBAIOTCS C AJIEPHBIMH KOMIIOHEHTaMU KJIETKU. Kucible kpacurenu
XOPOIIO OKPAIIMBAIOT HUTOILUIA3MATHYECKNE KOMIIOHEHTHI KJIETOK.
K ocnoenvim xpacuTenssMm OTHOCATCS:
® KpacHbIE — HEWUTpaJIbHBIM KpacHbIN, (YKCMH OCHOBHOM, cadpa-
HVH, TAOHWH, MUPOHUH, FT€MaTOKCHIINH;
® CUHUE — METWJIOBBIMA CUHUM, « BUKTOpHS»;
® (hHONETOBbIE — KPUCTAIMUYECKUIA (DHOJIETOBBINM, TeHIIMaH (hUOJIETO-
BbII;
® 3¢JICHBIC — SIHYC 3€JICHBIM, MAJaXWUTOBBIM 3€JICHBIM, METHUJIOBBIN
3€JICHBIN;
® YEpHbIC — UHAYJIVH.
K xucnvim xpacurenssM OTHOCATCS:
® KpacHBIE ¥ PO30BbIC — QYKCUH KUCIIBIN, 3031H, S3PUTPO3UH;
® KEJThIE — KOHT0, MMKPUHOBAsI KUCJIOTa, (PIIyOpECIIUH;
® YCpPHBIC — HUTPO3HH.
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[Ipu mpocThIX crocobax OKpallvBaHUS HENb3sl YCTAHOBUTH CTPYKTY-
Py MHUKpOOOB, a TaKXe 3a4acTyro uX Iu((epeHLMPOBAHHOE OTHOLIEHHE
K KpacutensaM. s JOCTHMXKEHUs 3TUX LIEeJe MPUMEHSIOT CIO0XKHBIE CIOCO-
ObI okpamuBanus. K crnoxxHbIM crioco0am oTHocaTcs Meto ['pama (cm. pas-
nen 7.2), BeIABICHHUE KHUCIOTOycTOMunBoCcTH 1o L{mmro—Henbceny, onpene-
nenue 3epeH nomudocdaro no Jlepdnepy (cm. pasaen 6.3), BbIsBICHHE
cniop 6akrepuii o Lnwmo—Hensceny wim no IlemkoBy (cm. pasnen 7.4), BbI-
siBJIeHHE Karicyi 1o I 'uacy—byppu (cM. pazaen 7.5) u ap.

Nunukatopel pH — oprannudeckue BellecTBa, KOTOPHIE Pearupyror
Ha M3MEHEHUE AKTUBHOW KHCIIOTHOCTH CpEIbl M3MEHEHHUEM €€ I[BEeTa.
B nponecce xu3HeneATEIbHOCTH MUKPOOPTaHU3Mbl U3MEHSIIOT KUCIOTHO-
IIEJIOYHOE COOTHOLIEHUE CPEeJlbl, B KOTOPOW OHM Pa3BUBAIOTCS, OITOMY
WHJUKATOPBI UCIIONB3YIOT JJI PETUCTPAlMU 3TUX U3MeHeHul. MHaukaro-
pBbl, OKpallleHHbIE B OJIHOM cpejie U OeCLBETHBIE B APYroil, Ha3bIBAIOT 00-
HOYBEMHbIMU, & UHINKATOPBI, UMEIOIINE PA3HYIO OKPACKY IO TY U APYTYIO
CTOPOHBI HHTEPBAJIa, HA3BIBAIOT 08)YGEMHBIMU.

B mukpoOuosnorun HamboJiee 4acTo yIOTpPEONSIOTCS JABYIBETHBIC
WHJUKATOPBI, IpUBE/ICHHbIE B Ta0. 3.1.

Tadmuma 3.1
JIBylIBETHbIE€ HHAHKATOPBI
WNupukatop pH, npu xoTopom N3menenune npera
U3MEHSETCS OKpacka

TuUMONOBBIN CUHUM (KUCIIBII) 1,2-2,8 Kpacublii—xentbiit
BpomdenomnoBsrit cunuit 3,0-4,6 Kentelii —cuHMit
Bpomxkpesonrpron 3,854 Kentoplit —cunmit
MeTHoBBIN KpacHBIM 4,4-6,0 KpacHbIii—xenThIit
BpomMkpe30I10BbIi TypHypHBIA 5,2-6,8 Kentslii —nypnypHbIil
BpoMTUMOI0BBIN CUHUI 6,0-7,6 Kenteiii —cunnit
DEeHOJIOBBIN KpacHBIN 6,8-8,4 Kentplit —KpacHbIi
Kpe3zomnoBeiit kpacHbIi 7,2-8,8 Kentplit —KpacHbIi
TumMoIOBBIN CUHMI (11IETOYHOMN ) 8,0-9,6 JKentblii —CcuHMI

Hanpumep, npu uaeHTUGUKAIIMA MUKPOOPTaHU3MOB ISl YCTAHOB-
JIGHUSI MX CaXapOJUTHUYECKUX CBOWCTB HCIOJB3YIOT TaK Ha3bIBaEMBbIN
«uBeTHOM psan» ['mcca. Cpenpl ['ucca rotoBst Ha 1 %-ii menToHHOM BOjE
¢ no6anenuem 0,5-1,0 %-ro yrneBoga m mHAMKaTOopa AHApene (C Kuc-
J6IM (DYKCHHOM) WJIM OPOMTHUMOJIOBOTO CUHETO. HadanbHBIN LIBET Cpeibl
(a Takxke mpu OTCYTCTBUU (DEPMEHTATUBHOM aKTUBHOCTH) — COJIOMEHHO-
KENThIM ¢ MHIUKATOPOM AHJpeae WU CUHE-3eJIeHbIH ¢ OpOMTUMOJIOBBIM
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CUHUM. 3acesHHble MPOOUpPKU co cpenoit ['mcca MHKYOUpYIOT MpHU ONTH-
MaJbHON Temmeparype B TedeHue 24 4. MUKpOOpraHU3Mbl PaCHISIIISIOT
YIIEBOJIBI ¢ 00Pa30BaHMUEM KHCIIOTHI, 33 CUET YET0 U3MEHSETCS IIBET CPEJIbI:
PO30BO-KpPacHOM CTAHOBUTCS Cpela ¢ MHAUKATOPOM AHJIpENe, KEITOU —
cpena ¢ OpOMTUMOJIOBBIM CUHUM.

KonmponvHnwvie 6onpocwi

1. Kakue ycioBusi HEOOXOJMMO COOMIOJATh MPU B3SATUM UYHUCTOU
KyJIbTYpbl MUKPOOPTaHU3MOB JIJIsl IPUTOTOBIICHHUS MpernapaTa’?

2. KakoBbl 11enu (pukcaruu npemnapara?

3. KakoBbl crocoObl MPUTOTOBICHUS MPUKU3HEHHBIX MpPErapaToB
MHKPOOPraHU3MOB?

4. Kakue npocThie U CIO0XKHBIE CTIOCOOBI OKPAIIMBAHUS MPENapaToB
MUKpPOOpranu3smMoB Brl 3HaeTe?

5. Kakme kpacurenu  HCHONB3YIOT A  OKpaIlIMBaHUS
MUKPOOPraHU3MOB?

6. Kakue unaukaropsl pH uCrnons3yloT B MUKPOOMOJIOTHMYECKOM
IIPaKTUKE?

4. KYIbTUBUPOBAHUE MUKPOOPIrAHU3MOB

Llenv pabomui: naTh NPEACTABICHUE O PA3HOBUIHOCTSAX MUTATEIb-
HBIX CpEJ, UCIOJb3YEMbIX [JI BBhIpAIIMBAHUS MHUKPOOPTaHU3MOB; O3HA-
KOMUTB CTYJIEHTOB C METOJIaMH MIOCEBA U MEPECEBA MUKPOOPTaHU3MOB.

BripaiyBanue MUKPOOPraHU3MOB Ha MUTATEIbHBIX Cpellax Ha3bl-
BalOT KyJbTUBHpPOBaHHEM (OT JjarT. CUltUS — BeIpalnuBaHue), a pa3BHUBIIIH-
€csl IPU 3TOM MHUKPOOBI — KyJIbTypOol. Paznuuaror vucmyro KyJnbTypy, siB-
JISFOLLLYIOCS] TOTOMCTBOM KJIETOK TOJBKO OJHOTO BHJQ; HAKONUMENbHYIO
KyJIbTYpY, B KOTOPOU MpeoOiagaroT KIETKH OJHOTO BHUAA WM TPYIIIIBI
POACTBEHHBIX MUKPOOPTaHU3MOB, U CMEWAHHYI0 KYJIbTYpPY, MPEICTaBIIS-
IOIIYI0 COO0M KOHCOPITMYM HECKOJIBKUX BHJIOB MUKPOOPTAaHU3MOB.

Brecenne kakoro-ambo mccieayemMoro marepuana (mpoObl BOJBI,
npojykTa, oOpasiia MOYBbl M T.[.) B CTEPUIIbHYIO NMUTATEIBHYIO Cpeay
Ha3bIBaeTCsl nocegom. llepeHeceHne yke BBIPAIICHHOW KYJbTYpbl B CTe-
PWIBbHYIO CpEy Ha3bIBACTCA nepecesom, a Py MHOTOKPATHBIX NepeceBax —
naccuposarnuem (OT JIaT. PASSIS — yepeI0BaHUE).

[Ipy KyJIbTUBHPOBAHUM MUKPOOPTaHU3MOB BaXXHO CO3/1aTh OMTH-
MajbHBbIE YCIOBHS s uX pocta. OCHOBHBIMHU (haKTOpPaMH, BIHSIIOUTAMU
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Ha CKOPOCTb POCTa, SIBJISIOTCS Temrneparypa, pH cpenbl, Hamu4ue uiv ot-
CYTCTBHUE KHUCIIOPOJa, COCTaB M CBOMCTBA CPEIbI.

Mukpoopranvu3Mbl BRIPAIIMBAIOT MPU ONTUMAIBHON I KaXKJ0TO
U3 HUX TEMIIepaType B TE€pMOCTAaTaX WM TEPMOCTATHBIX KOMHATax. DTOT
IpolLiecC Ha3bIBaeTCs unKybayuell, Wia unkyouposanuem (0ot nat. incuba-
ti0 — BBIpalmMBaHUE, BHICKH)KUBAHUE NMTEHIIOB). B WacTHOCTH, Me30(WIIb-
HbIE MUKPOOPTaHU3MBbI BBIpAIIMBAIOT MpH TemiiepaType ot 25 ao 30 °C,
TepMmodubHbIe — npu Temneparype 40—45 °C, 6akTepuu rpynibl KUiey-
HOM mayiouku — oObIYHO Tpu Temmepatype 37 °C.

Muxkpoopranu3Msl BecbMa TpeOOBaTENIbHbI K peakiuu cpesnl. [losTo-
My JI0 CTEpUJIM3ALIMKA HEOOXOIUMO YCTaHOBUTH TpeOyeMoe 3HaueHue pH cpe-
JIbI C YYE€TOM CHIKEHUS €70 Ha HEKOTOPYIO BEIMUUHY TOCIIE CTEPIITU3ALINH.

KynbTuBUpOBaHNE MUKPOOPTaHU3MOB B JAOOPATOPHBIX YCIOBUSIX
OCYIIECTBIISIIOT B CTEKJITHHOM MocyJe: Kojabax, mpoOupkax, yamkax [ler-
pu, Marpanax (IJIOCKUX CTEKISHHBIX OYTBUISIX), B JKUIKOU cpene (Oyib-
OHE), B MOJIOKE WJIM Ha IUIOTHBIX MUTATEIbHBIX CPEAax.

Uuctble KyJabTypbl MHUKPOOPTaHW3MOB OOBIYHO BBIPAIIUBAIOT
B IPOOMpPKAX Ha CKOIIEHHOM arape uiau B OynbOHHOU cpene. Ecim nns
BBIpalllMBaHUs B MPOOUpPKaAX TpeOyeTcs IIOTHAs Cpena, TO NpU NOAr0TOB-
K€ K CTEpUJIM3AIlMU PACIUIABJICHHYIO Cpely HajauBaroT Ha Y5—% oObema
npobupku. [locne crepunuzanuu mMpoOUPKU C HE3aCTHIBIIEH Cpeoi pac-
KJIQJBIBAIOT B HAKJIOHHOM MOJIOKeHUU. [IpoOupku ¢ 3acThIBIIEH Cpeaon
Ha3bIBAIOT KOCAKAMU.

Jl71st BBIpanuBanusi a3poOHBIX OAKTEPHUil B KUIKOW cpeie mpooup-
Ky 3aIlOJHSIOT MUTATEJIbHBIM OYJILOHOM Ha Y3, a 1Jis aHa»pPOOHBIX OakTe-
puii — Ha %3. XapaKTepHbIMU MPU3HAKAMH POCTa MUKPOOPTaHU3MOB B Oy-
JLOHE SIBJIIIOTCS PABHOMEPHOE MTOMYTHEHHE, 00pa3oBaHue TJICHKU Ha T0-
BEPXHOCTHU, HAJIMYUE OCAJIKa OTPEICICHHOTO TUIIa U JIp.

[TpoOupKku, 3amoTHEHHBIE Ha 2 00beMa 3aCTHIBIICH TIIOTHOU CPEIOH,
HA3bIBAIOT cmonbukamu. VIX MCONb3YIOT J1s IOCEBA KYJIBTYPBI YKOJIOM.

Jns BhIpalliMBaHUsT MUKPOOPTAaHU3MOB B KOJIOAX MCIHOJIB3YIOT
TOJIBKO JKUJIKME MMUTATENbHBIE CPE/ibl, a B yalikax [leTpu — mioTHsIe.

B uamkax Iletpu, kak mpaBuio, KyJbTUBUPYIOT a3poOHbIE U (a-
KyJbTaTUBHO-aHAIPOOHBIE MUKpOOpraHu3mMbl. OHU 00pa3yrOT Ha MOBEPX-
HOCTH TIJIOTHOM MUTATEIbHOU CpeJibl KOJIOHUHU OIPEEICHHOTO THUIIA.

st KyIbTUBUPOBAHUSL aHA3POOHBIX OAKTEPUI HUCMOJIB3YIOT CHEIH-
aJIbHBIE TIPUOOPHI — aHa3pocTatkl (puc. 4.1).
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Puc. 4.1. Anaspocrar

AHa’pocCTaT NMpeacTaBisIeT cOO0N MUIUHAP, KOTOPBIM Yepe3 BakKy-
YMHYIO PE3MHOBYIO MPOKIAJAKY 3aKpPBIBAIOT KpbIMIKON. Ha Kpbllike aHas-
pocTaTa pacrojoXeHbl BAKYYMMETP U JIBa KpaHa: OJUH HNPHUCOECIAUHSAETCS
K HacOCy, OTKa4HMBAIOIIEMy BO3IyX, JPyrol — K OajioHaM C Ta3aMu
(N, CO,, H,). ITocne pa3merieHns Jaiiek Wik NpoOUPOK M3 aHa’pocTaTa
yAQISI0T BO3AYX MPU MOMOIIM BaKyyMHOT'O HAacOCa, 3aT€M KpaH MEePEeKpPhI-
BAaIOT CHEHUAIBHBIM BHUHTOM, aHa’pOCTaT PA3bEIUHSIIOT C BaKyyMHbBIM
HacOCOM U MEPEHOCST €ro B TEPMOCTAT.

4.1. NMutaTenbHble cpeabl

Jns oOHapy>XeHUsI W KOJWYCCTBEHHOTO y4eTa MHUKPOOPTaHHW3MOB
B IMMUIIEBBIX MPOJYKTAaX, UX BBIJICIICHUS U U3YYEHHUS CBOMCTB UCIIOIB3YIOT
pa3HbBIC MO COCTAaBY M Ha3HAUYCHUIO MUTATENbHBIC Cpeabl. JIro0as muTaTeb-
Has cpefia JOJDKHA OTBEYATh CICAYIOIIMM TPEOOBAHUSAM: COJEpKaTh BCE
HEO0OXOUMBIE JIJIsi TUTaHUS MUKPOOPIaHU3MOB BEIIIECTBA B JIETKO yCBOsie-
Mo# (hopme, UMETh ONTUMAJILHBIE BIAKHOCTh, BA3KOCTh, pH, ObITH U30TO-
HUYHOW M TO BO3MOKHOCTH Tpo3pavyHOd. Kaxayro muTaTeabHyIO Cpeny
CTEPWIN3YIOT OMPEIETICHHBIM CITIOCOOOM B 3aBUCHMOCTHU OT €€ COCTaBa.

[To cocTaBy pa3nn4arOT CHHTETUYECKHE W HATypaJbHbIC MUTATEIIb-
HBIE€ CPEIBL.

Cunmemuueckue CpeIbl MPEACTABISIIOT COOOM BOJHBIC PACTBOPHI
ONPEJECICHHBIX XUMUYECKN YHUCTHIX COCIMHEHUI B YCTAHOBJIEHHBIX J103U-
POBKaXx, T. €. MX COCTaB MOJIHOCTHIO M3BeCTeH. OIHAKO JIUIIb J1JII HEMHO-
IrUX HETPEOOBATEIbHBIX K MUTAHWIO MUKPOOPTaHU3MOB HCIIOJIB3YIOT CHH-
TETUYECKUE MUTATEIIbHBIE CPEIBI.
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Hamypanousie, unm ecmecmeennvle, Cpeaibl COCTOSIT U3 MPOAYKTOB
PACTUTEIHHOTO WJIU XKUBOTHOTO MPOMCXOXKICHUS W UMEIOT CIIOKHBIA He-
ONPEJECICHHBI XUMHAYECKHM CcOCTaB. K HUM OTHOCSATCS MACONENTOHHBIN
OyJIbOH M arap, COJIOAOBOE CYCJIO U CycClO-arap, 00€3:;KUPEHHOE U TUJIpo-
JM30BaHHOE MOJIOKO, OTBAPhI pa3JIUYHBIX OBOILEH U T.I.

[lo neneBoMy Ha3HAYEHUIO MUTATEIbHBIE CPEAbl JCNAT HA OCHOB-
HBI€, PJICKTUBHBIC U TUDPEpEeHIINATBHO-TUarHOCTUYECKHUE.

OcHo6HbiMU ABIISIIOTCA CPEIbl, KOTOPhIE MPUMEHSIOT JJIs1 BhIpaIlliBa-
HUsl MHOTUX Oaktepuit. K HUM oTHOCSTCS MsiconenToHHbIN OynboH (MIIB),
TPUNITHIECKUE THAPOIN3ATHI MSICHBIX, PBIOHBIX MPOIYKTOB, Ka3ewHa. Takue
Cpellbl CITy>KaT OCHOBOM JIJisi IPUTOTOBJICHUSI CJIOKHBIX MUTATEIIbHBIX CPE/l.
K HuUM 100aBIISIIOT KPOBB, CaXxap, MOJIOKO U APYTHUE UHTPEIUEHTHI.

AnexmugHvle, U U30MpaTesIbHbIC, CPE/Ibl ObLTN BBEJEHBI B MUKPO-
ounonoruyeckyro npaktuky C.H. Bunorpanckum u M. Beitepunkom. OHu
MpeIHa3HAuCHbI JIJIS BBIIEJICHUS M HAKOIUICHUS MUKPOOPTaHU3MOB OIpe-
JICTICHHOTO BUJA (UM OMpPEACIICHHON TPYMIbl) U3 O0BEKTOB, COAEPKAITUX
pazHoo0pa3Hyto Mukpodopy. CoMmyTCTBYIOIIME MHUKPOOPTaHU3MBI WU
COBCEM HE€ pacTyT Ha TaKMX CpeJax WIM Pa3BUTUE UX CUJIBHO IMOJABJICHO.
Pa3paboTka 371eKTUBHBIX CpeJl OCHOBaHA HA OMOJIOTMYECKUX OCOOEHHOCTSIX,
OTIUYAOIINX JAHHBIC MUKPOOPTAaHU3MBI OT MHOTHX JPYTHX.

Hughgepenyuanvno-ouacnocmuyeckue cpelibl MO3BOJISIOT MO BO3-
MOXHOCTH OBICTPO YCTAHOBUTh U OTIMYHTH (IuddepeHmpoBaTh) OIHA
BU/JIbI WM TPYTIIBI MUKPOOPTAaHU3MOB OT JIpyrux. X coctaB momOupaercs
C TaKUM pacyeToM, YTOOBI MOKHO OBIJIO YETKO BBISIBUTH HanOOJEe Xapak-
TEpHBIC CBOMCTBAa JaHHOTO BHJA. YacTo 3TO HOCTUraeTcs BBEACHUEM
B Cpe/Ibl CIEIUAIbHBIX KpAacUTEICH-UHIUKATOPOB, KOTOPhIE OKPAIIUBAIOT
KOJIOHWH BBISBIIIEMBIX MUKPOOPTAaHU3MOB B OIPEACIICHHBIN MBET. B yacT-
HOCTH, JIJISl BBISBJICHUS OAKTEPHUM TPYINIBI KAIISYHOUW MAJIOYKH HCITONIb3Y-
10T auddepeHnranbHO-AMarHoCTHIECKUe cpeabl JHao, Keccnepa, DHk-
MaHna, [limockupeBa, JleBuHa u np.

[To ¢uszmgeckoMy COCTOSHHIO CpPEeIbl Pa3lemsaioT Ha KUIKHUE, IMO-
JTY>KUJIKUE, TUIOTHBIC, CYXHE.

JKuoxue cpenpl (OyIbOHBI) UCHOJIB3YIOT JUIsl HAKOIUJIEHUsI Onomac-
Chbl MUKPOOPTAHU3MOB WJIM MPOJYKTOB UX METAa00IM3Ma, a TaKKe IS BbI-
SBJICHUS (PU3HOJIOT0-OMOXUMHUYECKUX 0COOCHHOCTE MUKPOOPTAaHU3MOB.

Lonyaxcuokue cpenpl conepxat ot 0,08 no 0,7 % arapa.

IInommnvle cpenpl TOTOBAT W3 JKUAKUX MyTeM J00aBICHUS K HHUM
KETUPYIOUIUMX BellecTB — xenatuHa win arapa (1,5-2,0 %). O6a stu
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BEIIECTBA IIPU PACTBOPEHUU B ropsuei Bojae 00pa3yroT KOJUIOUIHBIN pac-
TBOP, JTAIOIIUN NPU OXJIAKJICHUH IUIOTHBIN CTyJIeHb (renb). CTynHeoOpas-
HBIE CpeJibl MOKHO BHOBBH PACIUIABJIATh HarpeBaHuem. [LnoTHbIE cpeabl
UCIIONB3YIOT JUISl BBIJIEJICHUS YUCTHIX KYJbTYP MUKPOOPraHU3MOB, B JIhA-
THOCTUYECKUX 1esAX (OMUCaHWE BBIPOCIIMX Ha Cpejie KOJIOHUM), NI KO-
JIMYECTBEHHOTO Y4Y€Ta MUKPOOPraHW3MOB, ONPEAECIECHUS aHTarOHHUCTUYE-
CKOH, MMPOTEOTUTHYECKON AKTUBHOCTH U T.]I.

Cyxue TIATATENbHBIE CPEMBI, BBITYCKAEMbIE CIEIUAIbHBIMU TPEA-
OPUSATUSMHU, UCIIOJIB3YIOT B MUKPOOHOJIOTUUECKUX LEJSAX MyTeM J00aBiie-
HUS B HUX BOJBI C MOCHEAYIOIIEU CTEPUITU3ALUEN.

4.2. TexHMKa NO0CeBOB MUKPOOPraHN3mMoB
Ha nNUTaTenbHble cpeabl

Jiis paboThl ¢ MUKPOOPraHU3MaMH UCIOJIb3YIOT ClielualbHble OaK-
TEPUOJOTUYECKUE TIE€TIM, UIJIbl, Iunarend, nunetku. [locesbl Bceraa npo-
BOJAT B 30HE IJITaMEHU Topesiki. OKoJI0 padoTaroIIEero ¢ YUCTON KyIbTypou
HEJNb34 JIeNaTh PE3KUX ABUKEHHUM, XOAUTb, KAIIATh U T.II., TAK KaK JABUXKe-
HUE BO3/lyXa YBEJIMYHMBAET OMACHOCTH IOMNAJAaHUs IIOCTOPOHHUX MHKPOOP-
TFaHU3MOB B IPOOUPKY C KynbTypoid. [Io3TOMy MOCeBbI U MepeceBbl MUKPO-
OpPraHu3MOB PEKOMEHyeTcs MpOBOIUTH B Ookce. bokc mpeacrapnsier co-
0011 HEOOJIBIIIOE U30JUPOBAHHOE TIOMEUICHHE, Pa3/IEJICHHOE MePEropoaKon
Ha JiB€ yacTU. B ocHOBHOE momeleHre OoKca BXOAAT yepe3 TaMOyp, B KO-
TOPOM JOJDKHBI BHCETh XajaTbl, MpeIHa3HAYEHHbIE TOJIBKO IJIi padOThI
B Ookce. Bce oOopynoBanue OOKca, €ro CT€Hbl U MOJ PErYISPHO MOIOT
U IPOTUPAIOT Ae3uHpuumpyrommmu BemectBamu. llepen padboToil OGOKc
CTEPUJIM3YIOT IIPU MOMOIIN OaKTEPULIMAHBIX Jamn B Teuenue 1,0—1,5 u.

IHoceB B }KMAKYIO nmUTATEJBbHYIO cpeay. [loceB npousBoasaT ner-
Jel Wi rpaayupoBaHHOM mumneTkou. [loceBHON Marepuan OakTepHoJIO-
TMYECKOM METIEH OCTOPOKHO BHOCAT B IMPOOUPKY M JIETKO BCTPSIXUBAOT
B BEPXHEM CJIO€ MUTATEJIbHOW CPEeAbl UM PACTUPAOT MO CTEHKE, CMbIBas
€ro XUJIKOU CPeIou.

CrepuiibHYIO UIMETKY OMYCKAIOT B MPOOUPKY C KYJIbTYpOUl, OTOU-
paroT OMpEeACICHHOE KOJMYECTBO MaTepuaia U IEPeHOCAT ero B MpoOUpKY
CO CBEXEH MUTATENIbHON CPeIoil, BhIMTyCcKas KUJIKOCTh MO0 CTEHKE MPOoOUp-
KW, WJIA BHOCST MUIETKY BIIyOb CpeIbl U BBIMYCKAIOT COJAEpIKAIIUNCS
B HEW MaTepuall.
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IloceB mITpUXOM B MPOOHUPKY €O CKOILIEHHBIM arapoM. [IpoGup-
Ky C KYJIbTYpOH U MPOOUPKY CO CKOIIIEHHBIM MUTATEIbHBIM arapom OepyT
B JIEBYIO PYKY U JIep>KaT B HAKJIOHHOM I0JIOKE€HHUH. B mpaByto pyky 0epyT
0AKTEpPUOJIOTMYECKYIO UTIIy U MPOKAJIMBAIOT €€ B INIAMEHH CIIUPTOBKH J10
MOKPACHEHHUsI, 3aTEM MPOHOCAT CKBO3b IJIaMsl UTJIOAEpKaTeb. MU3MHLEM
IpaBoOl PYKH BBIHUMAIOT MPOOKH M3 00EUX MPOOMPOK, OOKHUTAIOT Kpas
npobupok. IleTnio BBOAST B MPOOMPKY C KYJIbTYpOM, OXJXKIAIOT €€
0 Kpasi MPOOUPKU U OCTOPOKHO CHUMAIOT HEOOJBIIOE KOJIUYECTBO MHK-
poOHOM KyNbTYyphl. [IeTii0 ¢ mOCEeBHBIM MaTepuasoM OBICTPO MEPEHOCAT
B IPOOMPKY CO CTEPUIIBHOW CPEelOr M OMYCKAIOT MOYTH 10 JHA, I/I€ CKall-
JUBaeTcs HEOOJbIIOE KOJIMYECTBO KOHJEHCAMOHHOM Biaru. Crerka ka-
casich arapa, MpoBOJST 3Ur3aroo0pa3HyIo JUHUIO, IPU 3TOM METIIO HE OT-
PBIBAIOT OT MOBEPXHOCTU NMUTATEIbHOMN cpenbl. [locne moceBa NeTiO BbI-
HUMAIOT U3 MPOOUPKU M 0OKUTAIOT BMECTE C OCTATKAMU MTOCEBHOTO Mare-
puana. 3aTeM OO0XHUTAIOT Kpas MpOOUPOK M BHYTPEHHHE KOHIIBI MPOOOK,
MOCJI€ Yero MpoOMpKHU 3aKphIBalOT. Ha Hapy>KHOW MOBEPXHOCTH IPOOUPKU
MUIITYT JaTy MOCeBa U HAMMEHOBAHUE KYJbTYPHI.

IloceB ykosiom. IIpodamOupoBaHHONW OAKTEPUOJIOTHYECKOU WTr-
J0¥ OepyT uccieayemyro KyJabTypy. [IpoOupky co cToOMKOM MUTATEb-
HOM cpeJibl OepyT B MPaBYyIO PYKY, MEPEBOPAYMBAIOT BBEPX JHOM, BHIHU-
MaroT U3 Hee MPOOKY, MPYIKUMasi MU3HHIEM K JaaoHu. [loaHsSIB mpoOupkKy
Ha YPOBEHb IJIa3, B IIEHTPE CTOJOMKA MPOKAJIBIBAIOT TUIOTHYIO CpEIy WT-
JIOW CHU3Y BBEPX Ha BCIO TIIyOMHY. 3aT€M UTIIy M3BJIEKAIOT, MPOOUPKY 3a-
KPBIBAIOT TTPOOKOM, MOAMKCHIBAIOT U MOMEIIAIOT B TEPMOCTAT JjIsl BhIpa-
IUBaHUS.

IoceB Ha moBepxHOCTH cpeabl B yamiky Ilerpu. B yamxu Iletpu
3aJIMBAOT PACIUIABIICHHBIM arap, NalT €My 3acThiTh M MOJCYIIUBAIOT
B TepmocTare. [loceB mpoBoasAT OAKTEPUOIOTUUECKOM METIIeH WK IIaTe-
neM Jlpuranbckoro (CTEKJsIHHAs MajloYKa, COTHyTasi B BUJE TPEYTrOJIbHU-
ka). [Ipu ucnosib30BaHUM METIIM MOCEB OCYIIECTBISIOT IITPUXOBBIM METO-
noMm. Kpeiiky vamku Iletpu cinerka mpuUOTKPBIBAIOT HACTOJIBKO, YTOOBI
B oOpasyronyrocs menb npoxoauina nemis. [leTnio kimaayT miamms Ha
NUTATEIbHYIO Cpeay, 4TOObl HE Moliapanarh €e, U HaHOCSAT MUKPOOHYIO
KYJBTYPY 3Ur3aroo0pasHbIMHU JIBHXKEHUSAMH (IITPUXOM) TIO BCEH MOBEPX-
HOCTH arapa, He OTpbIBasi OT CpEJbl, YTO JAET BO3MOXKHOCTH MOJIYYUTH
M30JINPOBAHHBIE KOJIOHUHU.

[ToceBbl «eazonom» npou3BoIAT mmareneM. Jlns 3Toro, mpHoT-
KpPBIB JIEBOW PYKOM KPBIMIKY 4amiku [leTpu, netnen uiy nuneTkou HaHO-
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CAT MOCEBHOM MaTepuaj Ha MOBEPXHOCTh MUTATEIBLHOIO arapa. 3aTeM
MPOBOJAT LINATENIb CKBO3b IJIaMs F'OPEJIKH, OCTYkAIOT €ro O BHYTPEHHIOIO
CTOPOHY KPBIIIKA U PAaCTUPAOT MATE€pUal MO BCEH MOBEPXHOCTH CPEABI.
[locne MHKyOAalMM MOCEBOB B YallKE MOSIBISETCS PaBHOMEPHBIM Ta3oH
BBIPOCUIEH KYJIBTYPHI.

I'myOunnbiin moceB B yamky Ilerpu. OnpeneneHHOE KOJIMYECTBO
IOJrOTOBJICHHOTO K TOCEBY Hccmenyemoro mMarepuana (1,0 mm 0,1 cm)
BHOCSAT MHUIETKOM B mycTyro damky Ilerpu. M3 mpoOupku wmiam KOiIObI
C pacIuiaBJI€HHOW U OCTyX)eHHOU 110 45 °C muTaTeapbHOW CpPEeNodl BBIHU-
MarT OpOOKY, 00KHUTaIOT Kpas B MJIAMEHU TOPEJIKU U, CJIeTKa MPUOTKPHIB
KPBIIIKY, BBUJIMBAIOT HA JIHO YAIIKH.

[TpoOupKkH U YalIKK C NOCEBaMHU MOMEIIAIOT B TEPMOCTAT C TEMIIEpa-
TypOH, ONTUMAJIBHOW Il KOHKPETHOrO MHKpoopranusma. Kak mpasuio,
Me30(huIbHbIE OAKTEpUU BhIpAIMBAIOT Tipu Temiieparype 37+1 °C, tepmo-
¢unbHbIe OakTepun — rpu 40-55 °C, aposxoku u mecenu — mpu 30+1 °C.

Koumponvnvie sonpocul

1. Yto Takoe uyncTas, HAKONMUTENbHAS U CMEIIaHHas KyJIbTypa?

2. Kak knaccuuuupyroT NUTaTeNbHbIE CPENbl IO COCTABY KOMIIO-
HEHTOB ¥ Ha3HAYCHUIO?

3. Kakue cpenbl MO3BOJISIOT MOJYYUTh MPEUMYLIECTBEHHBIH POCT
OJIHUX MUKPOOOB MpH OJTHOBPEMEHHOM IOAABJICHUN POCTA APYTUX?

4. Kakumu MerojaMu MPOU3BOJIAT IOCEB MHUKPOOPTaHW3MOB Ha
MUTATEIbHBIE CPEAbI?

5. Kak ocyuiecTBisitiOT KyJIbTUBUPOBAHUE A3POOHBIX U aHAIPOOHBIX
OakTepuit?
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5. UIBYHEHUE MOP®OJNTOMMN MULENTUATIbHBIX TPUBOB

Llenv pabomul: 03HaKOMUTBCS ¢ MOpdoIorue Hanbojee pacmpo-
CTPaHEHHBIX MUUEIHAIBHBIX T'PUOOB — BO30yauTENEH MOpPYM MUIIEBBIX
OPOJYKTOB.

BONBIIMHCTBO MIECHEBBIX TPUOOB SBJISIOTCS CapopuTamMu, HO Cpe-
I1 HUX BCTPEYAIOTCS U MAaTOr€HHbIE BUbI, BHI3bIBAIOIINE 3a00JI€BaHUS Ye-
JIOBEKA, )KMBOTHBIX, pacTeHUIl. MHOrMe MULEIHAIbHBIE TPUOBI BBI3BIBAIOT
MOpYy MUUIIEBBIX NPOAYKTOB, pa3MHOKasACh HA UX MOBEPXHOCTU WA BHYT-
pu. Kpome Toro, HekoTopble TpuObI B IPOLIECCE CBOEH KU3HEIEATEIbHOCTH
CHOCOOHBI CHUHTE3UPOBATH SAOBUTHIE MPOIYKTHl META00IN3Ma — MUKOTOK-
cuHbl. HakomieHrne MUKOTOKCHMHOB B MHILEBBIX ITPOIYKTaX MOKET BBI3bI-
BaTh IHUIIEBOE OTPABICHUE WIM OKa3blBaThb I'ENaTOIE€HHOE, TEPAaTOrE€HHOE
WJIY KaHLEPOT€HHOE JICHCTBUE.

Ha mnotHbIX cyOcTparax mjaeceHr o0pa3yloT OKpYTJble, yLIUCThIE,
NMAayTUHHUCTBIE WM OapXaTUCTble KOJOHUM PA3HBIX LIBETOB: YEPHOTO, KO-
PUYHEBOTO, 3€JIEHOTO, CEPO-TOIyOOro, >KEITOBATOrO WM OENoro IIBeTa.
Kononun miieceneit coctosT u3 60IbIIOT0 KOJIUYECTBA BETBSIIUXCS HUTEH,
Ha3bIBa€MbIX cugamu, TONIMHA KOTOPBIX Kojiebnerca oT 1,0 mo 15 Mkm,
mHa MoxkeT gocturats 100 mm. I'udbl BeTBATCS U neperieraoTcs, oopa-
3ys Teno rpuda — muyenuu. bonpmas yacTh TM(OB pa3BUBAECTCS B BO3AYXE,
oOpa3ys BO3YyIIHbII MULIENHI; YacTh TM(OB BpacTaeT B cyocTpart, hopMu-
pyst cyOcTpaTHbIil Mutenuil. L{BeT KoJoHMI MiIeCHEBBIX TPUOOB 3aBUCUT OT
TOT0, B KAKOH IIBET OKPAILIEHBI CIIOPHI; TU(PBI MULIETUS OECLIBETHBI.

5.1. Knaccudgumkaumusa rpuboB. XapaktepmcTuka HEKOTOpPbIX
npeacraBuTeneu

B nacrosmmee BpeMs TprObl OTHOCST K HAJAIIAPCTBY 3YKAPHUOT, Iap-
ctBy Mycota (Fungi), B koTopoe BXOAsT J1Ba OT/eIa — IPHObI CIU3EBHKH
Myxomycota u Hacrosmue rpudsl — Eumycota. Otnen Eumycota moapas-
JEISIFOT Ha CeMb KJIACCOB MCXOMS U3 MX CTPOCHUS M CTaauidl pPa3BUTHS:
anamopdHOM (Oecmomyoi) u TeneomopdHOi (TomoBoi). YeTwlpe kiacca
oTHOocsaTcs K HusmuM rpudam: Chytridiomycetes, Hyphochytridiomycetes,
Oomycetes, Zygomycetes u tpu — k BoicmuMm: Ascomycetes, Basidiomy-
cetes, Deuteromycetes.

Husmue rpulbl 00n1agatoT AByMSI OCOOEHHOCTSIMU, KOTOpbIE MO3-
BOJISIIOT OTJIMYUTH UX OT OCTAJIBHBIX TpHOOB. Bo-TiepBBIX, OHM UMEIOT O-
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HOKJIETOYHBIM MMIUEIINN, HEPA3AEICHHBIA MOMEPEYHBIMU IIEPETOPOIKAMU
Y Ha3bIBa€MbIil HecenmuposanublM (OT Tped. SEPtUM — meperopojka).
B cBs3u ¢ 3TUM OH SIBISIETCSI OJHOKJIETOYHBIM W MHOTOs/IEpHBIM. Bo-
BTOPBIX, CHOPbI HU3MIMX I'PHOOB (CIIOPAHTUOCIIOPHI) BCEraa o0pa3yroTcs
OHJIOTEHHO (OT rped. endon — BHYTpH) B OCOOBIX KJIETKAX — CHOPAHUSX,
HAXOJIAIIMXCS HA KOHIAX TUIOJOHOCSIINX TU(, — CIIOpaHTHeHOCIax.

Briciime UMEOT XOpOIIO pa3BUTHIA MHOTOKJIETOUYHBIA (cenmupo-
6aHHbIL) MUIIECIUN, TU(BI Y HUX pasjesieHbl neperopoakamu. OHU pas-
MHOKAIOTCSI KaK BET€TaTUBHBIM IyTEM C TTOMOIIBIO 3K30CIOP — KOHUOULL,
TaK ¥ MOJIOBBIM MMYyTEM C 00pa30BaHUEM ACKOCHOP WIH 6A3UOUOCHOP.

Husmmue rpudbl

1. Kmace Chytridiomycetes (XuTpuauoMHIIEThI), KaK IPABUIIO, HE
o0pa3yloT MHUIENHs, a TEJIO MPEACTaBIsieT CO0O0il TOJBIM MPOTOMIIACT
(rI1a3mMoInii), KOTOPBIM MOKPBIBAETCS 000JIOUKOM B Tpoliecce MmpeBpalliie-
HUSA B criopaHruil. BHyTpu criopanrusi 00pa3yroTcsi MOJBIXKHBIE 300CIO-
pel. MHOTHE XUTPUAMOMHMIICTHI Mapa3sUTUPYIOT Ha pacTeHWsX. B mopa-
KEHHBIX KJIETKaX PACTEHUU OHU OOpa3yIOT MOKOSIIHECS KICTKH — YUCHbl,
MMEIOIIHE YTOJIIIEHHYIO 000JIOUKY.

BakHeWmmM mpeacTaBuTeIeM XUTPUINOMHUIICTOB SBIISIETCS BO30Y-
AMTeIh paka kaprodens — Synchytrium endobioticum. Ha undunuposan-
HBIX KIyOHSIX OKOJIO TJ1a3KOB 00pa3yrOTCsi OyrpUCThIE HAPOCTHI — «OMYXO-
u». B HapocTtax HaxoauTcs Macca mucT rpuba. [locne paspyiienus Hapo-
CTOB LMCTHI ONAAIOT B [MOYBY M MEPE3UMOBBIBAIOT B HEW. BeCHOM LHUCTHI
MPOPACTAIOT M MPEBPAIIAIOTCS B MOABUKHBIC 300CTIOPHI, KOTOPBIC 3apa-
’KarOT MOJIOJIbIC PACTCHHSI.

2. Kmace Hyphochytridiomycetes (rudgoxuTpuanoMuIeTsl) — Of-
HOKJICTOYHBIC TPUOBI, Y KOTOPHIX OTCYTCTBYET IOJIOBAas CTaJHsl pa3MHO-
KeHUs. BOMbIIMHCTBO BUAOB 3TOTO KJIAcca SIBISIOTCS BHYTPUKIECTOUHBIMU
napasuTamM 3€JICHBIX M OyphIX BOAOPOCIEH, KYJIbTYPHBIX PACTECHUH.
B wactHocTu, Bua Plasmodiophora rassica sBisieTcst Bo30yIuTeeM KUJIbI
KPECTOIBETHBIX KYJBTYp, a Spongospora subterranea — Bo30yauTeineM
MOPOIITUCTON MmapIy KapToders.

3. Knace Oomycetes (oomuiieTsl) BKIIOYAECT BOJHBIC M HA3EMHbBIC
(dopMBI, pa3MHOKAFOIIHECS] KaK OECITOJIBIM ITyTeM MPH TTOMOIIH 300CTIOp,
TaKk W TIOJIOBBIM IMyTeM C OOpa3oBaHHeM oocnop. ['pubbl 3TOro Kiacca
MMEIOT XOpOIIO pa3BUThIM munenuil. K oomunieraM oTHOCUTCS BO30OYyu-
tenb (urodropoza — Phytophthora infestans, mopaxarommii kapTodens,
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NOMHJIOpPHI, OakiaxaHbl. Ha KOpPOTKHUX pa3BETBICHHBIX CIIOPAHTHEHOCIAX
Pa3BUBAIOTCS JIUMOHOBUIHBIE CIIOPAHTUU, KOTOPBIE TIOCIIE CO3PEBAHUS T10-
NaJaroT B IOYBY. B HUX 00pa3yroTcs 300CN0pHI, TPOPACTAIOLIUE B TH(BHI.

4. Kimacc Zygomycetes (3MroMmIIeThl) — Ha3€MHbIE TPUOBI, IITUPOKO
pacnpoctpaneHHble B npupoae. K Hum otHocsarcs rpulsl pogos Mucor,
Rizopus, Thamnidium.

Pox Mucor. MykopoBbie TpruObl UMEIOT MYIITUCTBIN MayTUHUCTHIN
MUIIEJIUM, CHavasa Oesblid, 3aTeM cephblii. OT OCHOBHOTO MUIIEIHUS MOIHU-
MaIOTCs MHOTOUYUCJICHHBIEC TUIOJIOHOCSIINE TU(DBI — CHOPAHESUEHOCYbL, KO-
TOpbIE Ha KOHLAX B3yBaloTCs, 00pa3ys KpynHble criopanruu. CHapyxu
CHOPAHTU{ MOKPBHIT TOHKUMH IIUIIAMH U3 KPUCTAJJIOB OKCalaTa KaJbIIUs.
B crnopanrusx OecrnoibpiM myTeM 00pa3yloTcss MHOTOYUCIEHHBIE CHOpaH-
euocnopsl. MyKoOpoBbl€ TPUOBI XOPOIIO Pa3MHOXKAKOTCA Ha MOBEPXHOCTH
BJIQYKHOT'O 3€pHA, COJIOAA, KOPHEIUIOAOB, IMHUILEBBIX IPOIYKTOB.

Mucor mucedo (puc.5.1) oOpa3yer KOJOHHUH IKEITOBATO-
CEpOBATOrO LBETA C HEBETBSIIMMUCS CIIOPAHTHEHOCIIAMU, TOCTUTAIOLIUMU
B JUIMHY 110 4 cM. CIOpaHruu cepble, HHOT1a KOPUYHEBO-YEPHBIE.

Ponx Rhizopus. I'pubsr poma puszomnyc o0pa3yroT BOHIOKOOOpa3HBIH
MUILIEJIUA Cepo-KOpUYHEBOTro IBeTa. OTIWYaeTcs OT MYKOPOBBIX I'pHOOB
AYyrooOpa3HO COTHYTBIMU MOOE€ramu, Ha3blBaeMbIMHU cmononamu. K cyo-
CTpaTy CTOJIOHBI MPUKPEIUIAIOTCS TOHKUMU OTPOCTKaMu rudoB — puzouoa-
Mu, HaJl KOTOPBIMH PacIoyiararoTcs My4YKkd (KyCTUKH) CIIOPAHTHEHOCLEB 110
3-5 mrryk (muoraa a0 10). Ciopanruu mapoBUHbIC, CHAYalla OECIIBETHBIE,
nocJie co3peBanus — yepHbie. ['puOsI Buaa Rizopus nigricans (puc. 5.2) mo-
PaXaIoT SIrO/Ibl, KOPHEIJIO/IbI, BHI3bIBAS UX MOPUY — «MSTKYIO THIIIbY.

Puc. 5.1. Mucor mucedo
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Puc. 5.2. Rizopus nigricans

Pox Thamnidium. I'puGsr pona TaMHUAMYM UMEIOT MUIEITHNA Ce-
pPOBaTO-0€JI0TO 1BETA C JITMHHBIMU MPSMOCTOSIIUMU CIIOPAHTHEHOCIIAMH,
Ha KOHIIE KOTOPBIX pacmoiaracTcs KpymnHbid cnopanruii. Ha crnopanrue-
HOCIIaX BBIPACTalOT OOKOBBIC OTBETBIICHUS, HA KOTOPBIX 00pa3yIoTCs Med-
KH€ CNOPAHeUOIU C HEOOIBIINM KOJIMYECTBOM CIIOPAHTHUOCTIOP.

Thamnidium elegans (puc. 5.3) XopoIo pacTeT Mpu HU3KUX TEM-
nepatypax, BBI3bIBasl IMOPUYY MsiCa U MSCOMPOIYKTOB MPHU XOJIOAHILHOM
XpaHCHHH.

Boicume rpudbi

5. Kinacc Ascomycetes (ackoMurieTsl — OT rped. ask — cymka). ['pu-
OBl TOrO KjIacca UMEIOT XOPOIIO Pa3BUTHI MHOTOKJIETOUHBIA MUIICTUH.
[Ipu mosmoBOM mpolecce acKOMHUIIEThl O0pa3ylOT ack C acKOCIOpaMHu.
MHorue ackOMUIIEThl MOTYT Pa3MHOXAThCA U OECIOJIBIM CIIOCOOOM C MO-
MOIIbIO 3K30CTIOp — KOHUAUK. Takyro popMy CHOPOHOILIECHUS Ha3bIBAIOT
HecoBepiieHHoW. Hambonee pacnpocTpaHEHHBIMH TPEACTABUTEISIMHU ac-
KOMHUIICTOB SABJISIFOTCS rpuObl pojoB Penicillium u Aspergillus.

Poa Penicillium. Dra rpynmna MHOroKJI€TOUHBIX TPHOOB HarboJIee
HIMPOKO PaCpOCTPaHEHA B MPUPOJIE BCIAEACTBUE OOIBIION YCTONYUBOCTH
K YCJIOBHUSIM OKpYyXaroien cpeapl. ['pubbl poja NEHUIMIUIMYM 00pa3yroT
Ha MTOBEPXHOCTU CyOCTpara HU3KKUE 0apXaTHUCThIe KOJIOHUHU CEpPOTo, TONy-
00BaTOr0 WJIM 3€J€HOr0 1[BeTa ¢ Oosiee cBETIbIMU KpasiMu. KoHuauneHoc-
bl y MEHUIIWJIJIOB MHOTOKJIETOUHbIE, BeTBsALMeca. Ha KoHIlax pa3BeTBiie-
HUW HAXOJMSITCSl BBITSIHYThIE KIIETKU — CmepueMul C IENOYKaMU KOHUIWM,
IpyU OTOM KOHYMKHA TUIOAOHOCAIINX TH(GOB HAMOMHHAIOT KHCTOUKY
(ot sar. penicillium — kucte). KoHnanu riagkue Wi ¢ IIMITAMH, OKPYT-
JIble, OKPALIEHHBIE B PA3HbIC LIBETA.
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Penicillium glaucum — 3enensrit neannum (puc. 5.4) umeer cepo-
BaTO-3€JICHbIC KOJOHHUH C MPSIMBIMU KUCTEBUIHO Pa3BETBICHHBIMUA KOHH-
nueHocuamu. [{ernoyku KoHU UM OOJIbIIEH YaCThIO TIJIOTHO MPYKAThl OJTHA
K JIpYyroi. DTOT BHJ YacTO Pa3MHOXKAETCsS Ha MOBEPXHOCTH XJieOa, CIIU-
BOYHOTO Macja, ChIPOB, KOHIUTEPCKUX W MAKApPOHHBIX W3JETUH, HA MSC-
HBIX TyIIaX MPHU XOJOAUIbHOM XPaHEHHUH U IPYTUX MUIIEBBIX MPOIYKTaX.

I'pu6s! Bugos Penicillium roqueforti u Penicillium camamberti uc-
MOJIB3YIOT B IIPOM3BOJICTBE IJIECHEBBIX CHIPOB: pok(dopa, Opu, kamambepa,
nop-6:t0 u ap. OHM NPUAAIOT STUM ChIpaM XapaKTepHBIN crienuPuiaecKui
BKYyC U rpUOHOM 3amax.

Buner P. chrysogenum m P. notatum u3BecTHBI KaK HpPOAYLICHTHI
AHTUOMOTHKA TTEHUITWIIIMHA.

Puc. 5.3. Thamnidium elegans Puc. 5.4. Penicillium glaucum
Pox Aspergillus. KonuaueHocbl y acepruioB HECEITUPOBAHBI,

HUX YTOJIICHHBLIC BCPXYHIKHW 3aKAHYUBAKOTCA CTCPpUIMAMH, OT KOTOPLIX
OTIIHYPOBBLIBAIOTCA LCIIOYKH KOHI/II[I/If;I. KOHHI[I/II/I ACIICPIUILIOB IIpU CO-
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3peBaHUM TPUOOPETAOT PA3IUYHYIO OKPACKy, YTO WHOTAA BBIpa)KaeTcCs
B BHUJIOBOM Ha3BaHUU I'prda M ONpeesseT Haps Iy ¢ JPYTUMH IpHU3HAKaMU
WX BUJIOBYIO TIPUHAJIJICKHOCTD.

Aspergillus niger (uepHslii acmeprwml — puc. 5.5) B Ha4YaIbHOM
cTaguu o0pa3yeT OCTOCHEKHBIM MUIICIHM, Ha KOTOPOM IPH CO3PEBAaHUU
HOSIBJIIFOTCS. KOHUMCHOCIIBI ¢ KOPUYHEBO-UYECPHBIMHU T'OJIOBKAMH, IO3TOMY
KOJIOHHUS Tprba MpruoOpeTaeT YePHYI OKPACKY.

Aspergillus glaucum (3enenslii acepruni) o0pasyeT 0apXaTHCThIC
KOJIOHUH JKEJITOBATO-3€JICHOTO I[BETa C KOPOTKUMHU KOHHUTUCHOCIIAMH.

Cpenu vepHbIxX (4. niger, A. awamori), kopuuHeBbix (A. terreus),
xenro-3eneHbix (A. orysae, A. flavus) acniepruiioB BbIIeCHBI aKTHBHBIC
HMPOJYIEHTHI Pa3IMYHBIX (EPMEHTOB, OPIraHUYCCKUX KUCIIOT, aHTUOUOTH-
KoB. HekoTophle acrepruiibl BHI3BIBAIOT 3a00JICBAHMS JIBIXaTCIbHBIX ITy-
TeH, KOXKH, CIM3UCTON mosocTu pra. A. flavus ob6pasyer smoBuThie Bele-
CTBa — a(pIaTOKCUHBI.

Puc. 5.5. Aspergillus niger

Pox Claviceps. I'maBHbIM MpeaCTaBUTENIEM 3TOrO POJa SBISCTCS
Claviceps purpurea — ¢uTomaToreHHbIii Tpud, BO3OYAUTEIb CIOPHIHBH —
3a00JIeBaHMSI, TOPAKAIOIIECTO, B OCHOBHOM, POXKb, PEXKE MIICHUITY U STYMCHb
B nepuo/] uBeTeHus (puc. 5.6). B colBeTusx nopaxeHHbIX CIIOPhIHLEN pac-
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TEHU XOPOIIO 3aMETHBI CKIepoyuu, WUMEIOIINE BUJ POKKOB TEMHO-
¢uoneroBoro npera. [Ipu yoopke yposkas CKIEPOIMU OCHINAIOTCS, MOMa-
Jal0T B MOYBY M TaM MEPE3UMOBBIBAIOT. BecHOM ckiieporuu HaOyxaroT
U TIPOpacCTaloT, 00pa3ysl MJIOJ0BbIC Tejla B BHUJIE TOJOBOK HAa HUTEBUIHBIX
HOXKKax. M3 Kaxaoro CKJIEpOIMs Pa3BUBAECTCS HECKOJIBKO CTPOM, MMEIO-
IMX KPacHOBAaTYK OKPacKy. BHYTpH rOJIOBKH CTPOMBI UMEIOTCS MOJOCTH,
B KOTOPBIX MPOUCXOIUT MOJIOBOM MpOIECC, BKIOYAOMUK (popMupoBanue
aCKOTrOHa, aHTEPUJIMS, a TAKXKE TIa3MOraMuIo U kapuoramuto. [Iporecc 3a-
BepIaercs o0pa3oBaHUEM CYMOK (aCKOB), COAEpXAIMX 10 BOCEMb HUTE-
BUJIHBIX ackocrop. Co3peBiire acKOCIOPhl BRIOPACKIBAIOTCS HA LIBETHI 371a-
KOB B IIEPHOJI UX MACCOBOI'O I[BETCHUS U TaM MPOPACTAIOT B CLIOPOHOCHBIM
MULEedi. Yepe3 HECKONBKO IHEN IIOCIIE 3apa)XCHUs Pa3BHUBACTCS KOHU-
nuanbHas cragus rpuda. bosblnyio posiib B pacnpoCTpaHEHWH KOHMIMM
rpuba HACEKOMBIMU UTPAET «MEJBSHASI POCa», B KOTOPYIO MOTPYKEHBI KO-
HUIUU. B mopakeHHOM 3aBSi3M K MOMEHTY CO3DEBAHUs PKA MHULIEIUN
VIUIOTHSIETCSI U BMECTO 3€peH (OpMHUPYIOTCS POXKKH (ckieporun). [Ipu mo-
BBIIICHHON BIIQYKHOCTU CKJIEPOLIMM OOPA3yIOTCS YK€ Yepe3 HEAEIIO MOCIe
MOSIBJICHUS «MEJBIHOM POCBD»; B CYXYIO MTOTOAY — YePE3 ABE HEJIEIH.

Puc. 5.6. Kosnoc, nopa>xeHHbIi CIOPBIHbEN, U IPOPOCHINIT CKIEPOIUit

3aboJieBaHUE CHOPBIHBEN CHUXKAET ypoxai 3epHa. Kpome Toro,
MOMNaJJaHke CKJIEPOLUI B 3€pHO MOXET BbI3BaTh CUJILHBIE OTPABJICHUS Ye-
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JIOBEKA M KUBOTHBIX (TOKCUKO3bI). OMKcaHo 00JIbIIOE KOJIUYECTBO TOKCH-
HOB CIOPBIHBM M HMX MPOU3BOJHBIX, 00JIaJalOIIUX BBICOKOW OMosoruye-
CKOM aKTMBHOCTBIO. TOKCHHBI MPEICTABIIEHBI, TJIABHBIM 00pa30M, ajKajo-
UJaMHU, SIBJISIFOIIUMHUCS TPOU3BOJHBIMU SPrOTUHOBON W JIM3EPTrUHOBOM
KHCIIOT. YTIOTpeOsieHue B Uiy xjieda U3 MyKH, COJepKalllell pokKKH CHO-
PBIHBH, BBI3BIBAET CJIA00OCTh, TOJOBOKPYKEHHE, CYAOpOTH (OTpaBiCHHE,
Ha3bIBAEMOE «3ProTu3Mom»). IIpuMech pOKKOB CHOPBIHBH B 3€PHE HE
nomkHa npesbimath 0,05 %.

6. Kumacc Basidiomycetes (6asugumomuiietsi). DTO oOmUpHAs
rpynna BBICOKOPA3BUTHIX MHOTOKJIETOYHBIX TPUOOB, HACUUTHIBAIOIIAS
6osiee 30 ThIC. BUAOB. OCOOEHHOCTBHIO TPUOOB TOr0 Kiacca SBISETCS
HaJu4yue CHEUUabHOrO OpraHa — 0a3uJiuM, Ha KOTOPOW B pe3ysbTaTe
MOJIOBOT0 Mpoliecca pa3BUBAIOTCA Oaszuauocnopbl. K OazuauomMuiieTam
OTHOCSITCSL:

* NUISATIOYHBbIC TPUOBI (TpyOuaThie, MIACTUHYATHIC, UTOJIbYATHIE),
KOTOpbIE MMEIT OJHOJETHEE IUIOJAOBOE TEJIO B BHUAE UUIINKH,
IIPUKPEIUIEHHON K HOXKKE;

* TPYTOBBIE IPUOBI, PACTYILIME HA CTBOJAX JIEPEBHEB U pa3pyllaro-
II1E IPEBECUHY;

* JIOMOBbI€ TpUOBI, pPa3MHOXKAIOUIMECS Ha JEPEBSHHBIX YacTsIX
3nanuii. [lpm  pasButum 3THUX TpuUOOB JApEeBECHMHA IOCTEIEHHO
pa3pyliaercs, CTHUBAET;

* mapa3suTHYecKHe TIpuObl, MOpa)karollhe IMOJIEBbIE, OTOPOJHBIC
U caJloBble pacTeHus. MX BakHEHIIMMH TPEACTABUTENSIMU SIBIISIOTCA
rojoBHeBble (mopsmok Ustilaginales) u pixaBumnnbie (mopsimox Uredi-
nales) rpuosbL.

['onoBHeBbIE TpUOBI MOpPaXKarT MPEUMYIIECTBEHHO 3E€pHOBBIE
KYJbTYPBbI, BbI3bIBas 3a00J€BaHNE, Ha3bIBAEMOE TOJIOBHEH.

Paznuyaror TBEpAyIO, NBUIBHYIO H IY3bIpYaTyl0 TOJOBHIO.
B nacTosiiee BpeMs IIMPOKO pacnpocTpaHeHa TBepAas (MOKpasi) rOJI0BHS
MIICHULIbI, STYMEHS, PXKHU, BO3OYIUTENAMH KOTOPOW SIBIISIFOTCSI BUBI
Tilletia caries, Tilletia hordei. T'omoBHeBbIE CHOpPHI MPOPACTAIOT HA
HAKJIIOHYBIIIEMCSl CEMEHHM ellle A0 oOpa3oBaHMs BCX0A0B. Munenuii mpo-
HUKAeT B MPOPOCTOK 3€pHAa U pacTeT BMecTe ¢ pacTeHueM. K MoMmeHTy
IIBETCHUs] MULIEINI Tpuda MPOHUKAET B 3aBsi3b, U B (a3ze MOJIOYHOU 3pe-
JIOCTU BHYTPEHHSIS YaCTh 3€pHA 3aMOJIHSIETCS TOJOBHEBBIMU CIIOPAMHU, WU
TeneocrnopaMu. B komoce BMECTO 3epHOBKHU OOpa3ylOTCsl OKpYyIJble Me-
IOYKH, HAITOJHEHHBIE MAcCOW 4YepHBIX xjaamuaocnop. [lopaxeHHbI KO-
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JIOC UMEET TEMHOBAThI OTTEHOK W HANOMHUHAET OOYTJICHHYIO JYUYHUHY —
OTCIOJIa MPOM3OIILIO HA3BAHUE «TOJIOBHSD (puc. 5.7).

Bo BpeMmst yOopku yposkast 1 Ipu 0OMOJIOTE MEIIOYKH pa3pylIatoT-
Csl U CHOPBI MOMAJAI0T Ha MOBEPXHOCTH 37I0POBOT0 3€pHA. 3€pHO MPHOO-
peTaer 3amax CeJeIOYHOTO paccosa BCIEICTBUE MPUCYTCTBUS B CIOpax
TpuMeTHiamuHa. Cropel TBEPIOW TOJTOBHU TUTPOCKOMUYHBI, IPU OTCHIPE-
BAHUM JIETKO MaxXyTca. MyKka U3 3epHa, MMOPAXKEHHOTO TBEPJOU TOJIOBHEH,
npuoOpeTaeT TEMHBIH OTTEHOK, HEMPHUSATHBIN 3amax U BKYC, MOXKET BBI-
3BaTh PA3Apa’KCHHUE CIIOHHBIX JKEJIe3 U PACCTPOMCTBO (DYHKIMI KuUIIe-
HUKA.

Puc. 5.7. [Ibu1bHAs TOJIOBHSI 3€pPHOBBIX KYJIBTYP

7. Kaacc Deuteromycetes (medTepoMuileTbl — HECOBEPIICHHBIC
rpu6Onl). K 3TOMy Kilaccy OTHOCSTCS MHOTOKJICTOYHBIC IPHOBI, KOTOPHIC
Pa3MHOXKAIOTCSI OECIOJIBIM MYTEM C MOMOIIBIO IK30CHOp — KOHUJUU WU
apmpocnop (ouauit); MOJOBOX MPOIIECC Y HUX OTCYTCTBYET WJIU OH HE 00-
HapykeH. MHorga OTCYTCTBYeT M KOHUAMAIBHOE CIIOPOHOIIEHHE, 00pa-
3YHOTCSI TOJIBKO CKJIEPOLIUHU.

JleWTepoOMULIETHI IUPOKO PACIPOCTPAHEHBI B IIPUPOJIC; MHOTHE U3
HUX Pa3MHOXKAIOTCA Ha KYJIbTYPHBIX PACTEHUSIX U TMHUIIEBBIX MPOIYKTaX,
BBI3BIBAS KX MOPUY.
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Pon Cladosporium — rposaeBuHast IiIeceHb, Ha IMOBEPXHOCTH
cybcTtpara oOpa3yeT OapXaTUCThle KOJIOHUHU OJMBKOBO-3€JICHOTO IIBETA.
Muiiennii MHOTOKJIETOUHBIHN, clla0oBeTBUCTHINA. Kitamocriopuym oOpasyer
0JIacTOCHOpPHI, Pa3BUBAIOIIUECS HA KOHIIAX KOHUJIMOTEHHON KJIETKU B BUJIE
B3JyTUH M 3aTeM OTICISIONIMECS OT Hee mneperopoakor. OOopoTHas
CTOpOHA KOJIOHUH, Mpuiieraronias K cyocTpaTy, UMEeT YEpHYI0 OKpackKy.
Cladosporium herbarum pasmuoskaercs npu X0JIOAMILHOM XpaHECHUU Ha
MOBEPXHOCTH MsIca, CJIMBOYHOTO Maciia, chipa (puc. 5.8).

Pox Endomyces oOpa3syeT Oeinblii OapXaTUCThIA MHIICINN, THQBI
KOTOPOTO pPacnajaloTcsi Ha OTHACNIbHBIC KJIETKH — oOuouu, Ha3bIBAEMbIC
Takxke apmpocnopamu (puc. 5.9). IlpencraBurenem poga SBISETCS MO-
nounas miecenb Endomyces lactis (cunonum Geotrichum candidum), xo-
TOpasi 4aCTO Pa3BUBAETCSI HA MOBEPXHOCTH KUCIOMOJIOUHBIX MPOYKTOB,
CBIPOB, CIMBOYHOTO Macia. Muuennii MOJOYHOM IUIECEHM HHUKOTJa HE
TEMHEET U He 00paszyeT I[BETHOIO IUIOJOHOIICHUS. MoJloyHasi TIIECEHb
o0naaeT akTUBHBIMH MPOTEA3aMH U JIMTIa3aMU, TTIOATOMY €€ Pa3MHOXKEHHE
B MOJIOYHBIX MIPOJIYKTaX BBI3BIBACT MX MPOTOPKAHUE W TIOSIBICHUE HETPH-
ATHOTO CIIEM(PUIECKOro 3araxa.
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Puc. 5.8. Cladosporium herbarum Puc. 5.9. Endomyces lactis
a — KOHUIUH, 6 — KOHUIUEHOCIBI (cunonum Geotrichum candidum)

Pox Fusarium o0pasyeT Oeble WM OKpalleHHbIC B SPKO-PO30BBIM
1BeT KoJIoHWU. Dy3apuyM UMeEET JBa THUMNA KOHUIWW: MAKPOKOHHIUUA —
CEpIIOBUIHBIC, KOTOPHIE pPAa3BUBAIOTCS HA KOPOTKUX KOHHJIWEHOCIAX,
1 MUKPOKOHHIHMH — OoJiee MEJKHe, OBallbHbBIC, OeciBeTHbIe (puc. 5.10).
MakpOoKOHUIMH UMEIOT XapaKTepHYIO CEPIOBHIHYIO (POpMY C OJIHOHN WiH
HECKOJIBKUMH TIOTIEPEYHBIMU TIEperopoaKkaMu. MHUKPOKOHUIUU — MEJKHE,
OBaJIbHBIE, OCCIIBETHBIC, OJHOKJICTOYHBIC WM C OJHOW-IABYMS IEPETOPO/I-
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kamu. Cpeau TpubOB 3TOrO pojia MHOTO Mapa3UTHUYECKUX BUJIOB, BI3bIBA-
IOIIUX 3a00JIeBaHUs TIJI0JI0B U oBoller — «(dy3apuossl». Haubonee pacmpo-
CTpaHCHHBIM sBIIseTcs BuJ Fusarium avenaceum. Hekotopbie BHIBI
HAKaIJINBalOT MUKOTOKCHHBI.

Pox Botrytis. borpuTuc pa3BuBaeTcs Ha cyOCTpaTe B BHJIE CTCIIIO-
HIETOCs CEpOro WM KOPUYHEBATO-OJIMBKOBOTO Haiera. MHorma obpasyer
CKJIEPOLIMH (CKOIUJICHUSI MULEIUS U3 IUIOTHO TEperuieTaronuxcs rudos),
OoraTeie 3aMmacHBIMM BEIIECTBAMHM W CIIy)Kallle Jisi COXpaHeHus Tpuda
B HEOMAronpusATHBIX yciaoBusix. OHU OKpallleHbl B KOPUYHEBBIN WJIU Yep-
HBIA I[BET M BUIHBI HCBOOPY)KEHHBIM T1a3oM. Botrytis mmeer npeBoBHIHO
pa3BETBJICHHBIC KOHUANEHOCIIBI, HA KOHIIaX KOTOPBIX 00pa3yrTCs KOpOT-
KHe, TYCTO CHJISIIUE CTEPUTMBI ¢ Tpo3absiMu KoHuaui (puc. 5.11). Konu-
T — 3JUTAIICOBUIHBIC, MHOT/IA IIApOBUAHBIC, OeciBeTHBIC. Botrytis cine-
rea (ot rpeu. botrytis — rpo3as, Cinerea — ceprlii) BBI3BIBACT 3a00JICBAHUS
070K, rpyml, sSrof. [loBepXHOCTh MOPaKEHHBIX IUIOAOB IMOKPHIBACTCS
MyIIKCTHIM CEPhIM HAJIETOM, PAaCTUTEIbHAA TKaHb OypeeT, pa3Msrdaercs
MOJ1 ICWCTBUEM aKTUBHBIX MEKTHHA3 Tpuoa.

Pox Trichothecium umeeT cremonuiicss MUIICITUH, HAa TTOBEPXHOCTH
cyOcTpaTta 00pa3yeT MYUYHHUCTBIM HaJET, COCTOSAIIMNA W3 KOHUIUEHOCIIEB
1 KoHuau. KoHuaueHocbl npsMble, ¢ peAKUMHU Tieperopoakamu. Konm-
UM TIPOJIOJITOBATHIE, OOPa3yIOTCsl IO OJTHOM Ha BEPXYIIKE KOHUIUEHOCIIA
WIN COCTaBJIIOT TOJOBKY, KOTOpas ObICTpo pacmamaercs (puc. 5.12).
Trichothecium roseum o0pa3yer nymMcTbie KOJOHHH aOPHUKOCOBO-
PO30BOTO IIBETA.

Puc. 5.10. Fusarium avenaceum Puc. 5.11. Botritis cinerea
a — MAaKpOKOHUJIVH, 0 — MULIETUI a — KOHUIUH, O — KOHUTUEHOCEL]
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Pon Alternaria (puc. 5.13) oOpa3yer HU3KHE Ay THHUCTHIC KOJIOHUH
CHa4aJia OJIMBKOBO-3€JIEHOTO, a 3aT€M KOPUYHEBO-4epHOro nsera. Ot mu-
LU OTXOIAT KOPOTKUE KOHUJIUEHOCIbI, HA KOTOPBIX HAXOAATCS MHOIO-
KJIETOYHbIE KOHUAUM TPYLIEBUIHON WM 3a0CTpeHHOM (hopmbl. ['pub BbIe-
JSIeT MATMEHT, KOTOPBI OKpaIIMBaeT CyOCTpaT MOJ KOJOHHEW B YEPHBIM
uBeT. ['pubbl JaHHOTO posia pa3MHOXKAIOTCSI HA CIIMBOYHOM MAacje U ChIpe,
oOpa3ys TEMHbIE MATHA HAa HUX IMOBEPXHOCTU. Pa3Hble BHUIBI 3TOro pojna
BBI3BIBAIOT y PACTEHUI 3a00JI€BaHKE — aJIbTEPHAPHUO3 (UE€pHAsI THUIIB).

Puc. 5.12. Trichothecium roseum Puc. 5.13. Alternaria radicina
a — pa3BUTUE KOHUJINH; 0 — KOHUTUEHOCIIHI, a — KOHUIUA, 6 — MULIETTUI
6 — MI/II_ICJII/Iﬁ C KOHUAUAMU

Pox Trichoderma (puc. 5.14). Ilnecens pacTeT B BUAC PHIXJIBIX KO-
JIOHHWH ¢ KJIOYKOBATOM MOBEPXHOCTHIO. MHUIIENNiA TOJI3yunid, OECIIBETHBIM,
C BO3pPacTOM CTaHOBUTCS TEMHO-3eJeHBIM. KOHMAMEHOCIIBI BETBSIIIHECS,
MPUTIOAHTHIC HaJl MuIeaneM. Ha ux KOHIIax pa3BUBAIOTCS 3a0CTPECHHBIC
CTEPUTMBbI, HA KOTOPBIX HAXOASITCA TOJIOBKH KOHUIUM, 1O 20 IITYK B KaX-
noii. Criopbl MeXay co0oi CKIeeHBI ciu3bio. Trichoderma lignorum ume-
€T KOJIOHUW H3yMPYIHO-3€JIeHOTO MBeTa. KOHMIMEHOCHBI BRIPACTAIOT Ha
MUIIETTUN KaK OOKOBBIC BETBHU.

Pox Phoma (puc. 5.15) oOpa3yeT Ha mOBEpXHOCTH CyOCTpara CHa-
yaja Oeblil MayTUHUCTBIA MULIENTUNA, KOTOPBIM 3aTEM TEMHEET U Ha HEM
MOSIBIISIIOTCS YepHBIE MATHA MUKHUAUHN. [llapoBuaHbIe MUKHUIBI TTOTPYIKE-
HBI B cyOcTpar, uMeroT HeOobIoe Kpyrioe oTtBepctre. O60I0UKa MHK-
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HUJI TEMHO-KOPUYHEBas, MOYTH uepHas. KOHUIMEHOCIHI HEepa3BETBIICH-
HbIC, KOHUJIMU OBAJIbHBIC WM SHICBUAHBIC. Phoma BeI3bIBaeT 3a00JieBa-
HUE KOPHEIU10/10B — homos. Hanmpumep, Phoma betae Be3biBacT cepiie-
BUHHYIO THHJIb CBEKJIbI, Phoma rostrupii — ¢oMo3HyI0 THHIIb MOPKOBH.
Huorma Phoma Berpevaercst B TOJIIE MOHOJIMTA CIIMBOYHOTO Maciia B BH-
JI¢ TEMHBIX TISTCH.

Puc. 5.14. Trichoderma lignorum
a — KOHUIUH; 6 — KOHUJTUEHOCEI]

Pon Catenularia (puc. 5.16) oOpa3yeT Menkue, MEIJICHHO PacTy-
II¥€ KOJOHHMM IIOKOJIAJHO-KOPUYHEBOro nBeTa. KoHumuu OmecTsiue,
’KEIITO-KOPUYHEBBIE, OTXOISAIINE OT KOHIIEBBIX (OB BO3AYIIHOTO MHMIIE-
aus B Buae anuHHBIX 1enodyek. Catenularia fuliginea gacro pasmuoskaer-
Cs B CTYIICHHOM MOJIOKE C caxapoMm, 00pa3ys KOMKH HIIH «ITyTOBHUIIbI»
[IIOKOJIAHOTO LIBETA.

Puc. 5.15. Phoma betae Puc. 5.16. Catenularia fuliginea
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Pox Monilia. Dto nepexoanas ¢popma OT IAPOKKEH K MHUIICTHATb-
HbIM Tprubam. BHavane KOJIOHWU CXOJHBI C KOJIOHUSAMH JIPOXOKCH, JIUIITH
MO3/IHEE KJIETKU YJJIMHSIOTCS U 00pa3yroT HACTOSIIIUN MULIETUN, OT KOTO-
pOro MOJHUMAOTCS BO3AYILIHbIE HUTU. MHULIEIUN SHIOT€HHBIN, BHICTYIIAET
Ha MMOBEPXHOCTh B BUJIC IUIOTHBIX Iy4koB. Konuauu GopMupyroTcs B I1e-
MIOYKH, a 3aTeM paCIaaroTCcsl Ha OTACIbHbBIC KJICTKH. MHOTHE BUBI POJia
Monilia moryT nmopaxarb ceMEUKOBBIC U KOCTOUKOBBIC KylIbTyphl. Monilia
fructigena BbI3bIBaCT IJI0OBYIO THHJIb SI0JIOK, TPy, aiBel 1 Ap. Monilia
cinerea pa3BuBacTCs Ha BUIIHE, CJIUBE, BHI3BIBAS CEPYHO THUIID.

Monilia nigra oOpa3yer Ha KOpKe TBEPABIX CHIPOB YEpHBIC TSATHA,
IPOHHUKAOIIKE BHYTPH chipa. Monilia roseum crocoOHa pa3MHOKAThCS Ha
MOBEPXHOCTH CJIMBOYHOI'O Macia, 00pa3ysl pO30BbIC MATHA.

KonmponvHwvie 6onpocwi

1. ITo xakuM mpU3HAKAM OTIUYAIOT HU3IINE TPUOBI OT BHICIINX ?

2. [lepeuncnure Ki1acchl BHICIINX U HU3IIUX TPUOOB.

3. HazoBute npejacraButesiel HU3MINUX PUOOB.

4. HazoBuTe npeacTaBuTeseil Tpu0OoOB Kilacca aCKOMUIIETOB.

5. HazoBute npeacraBurteneit rpuoB kinacca 0a3uIMOMHUIIETOB.

6. HazoBute npejacraBureneit rpuOoB Kiacca JeHTEpOMUIIETOB.

7. Kakyioo ponp WurpamT IUIeCHEBbIe TpUObI B TMHIIEBOU
MPOMBIIIIEHHOCTH ?
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6. USYYEHME MOP®OJIOMMN OPOXOKEN

Llenv pabomwi: o03HakomiieHHE C MOpPGOJOruer KylabTYpPHBIX
IPOXKKEN, HCIOIb3YEMbIX B TUBOBAPEHUU U XJICOOMEUEHUU, W JTUKHUX
JPOXKAKEHN, BBI3BIBAIOIIUX MOPUY MUIIEBBIX MPOITYKTOB.

JIpOKKHU OTHOCSTCS K DYKapUOTaM U SBJISIFOTCS OJHOKJIECTOYHBIMU
MHUKPOCKOITMYEeCKUMHU TprubamMu. Ha ocHOBaHMM XapakTepa MOJIOBOTO Mpo-
1ecca WM €ro OTCYTCTBHS JPOXOIKHA OTHOCAT K TPEM KJlaccaM BBICIIMX
rpu0OB — aCKOMHUIIETaM, 0a3HIMOMHUIIETAM U ICUTEPOMUIICTAM.

Kmacc ackomuieroB (Ascomycetes) Bkiro4aeT TpH CceMeicTBa
aposxokeit: Saccharomycetaceae, Schizosaccharomycetaceae u Saccharo-
mycodaceae. XapakTepHbIMH MPU3HAKAMHU TPHOOB 3TOTO Kilacca SBJISIOTCS
MOJIOBOE CTIIOPOHOIIIEHNE W HATMYKE B ackaxX (CyMKax) ABYX, UEThIPEX WIIH
BOCBMH aCKOCTIOP.

B numieBoil 1 MUKpOOHOJIOTHYECKOW MPOMBIIUIEHHOCTH LIUPOKO
UCIIOJIL3YIOTCS JPOXOKHM pojia Saccharomyces m3 cemelictBa Saccharomy-
cetaceae. CaxapoMHUIIEThl TPUMEHSIOTCS TIPU IPOU3BOICTBE CIUPTA, BUHA,
MMBa, KBaca, xyeba, xjaebonekapHbIX APOXOKe. B muBoBapeHUU UCIIONb-
3yIOT pa3jiMyHbIC INTAaMMBI JPOXOKeH Buaa Saccharomyces cerevisiae,
B XJIcOOIIeUeHNU — JIPOXOKKA BUIOB Saccharomyces cerevisiae u Candida
milleri (panee Saccharomyces minor).

Hekotopsle mpencraButenu cemeiictBa Saccharomycodaceae (po-
noB Nadsonia, Saenko) ydyacTByioT B OpOXKCHHH IPH IPOU3BOJCTBE Xe-
PECHBIX W IIAMIAHCKUX BHUH. Bce OoCTanbHBIC BHABI APOAOKECH SIBIISIOTCS
MOCTOPOHHUMHU («TUKUMU»), KOHTAMUHUPYIOIIMMH OHMOTEXHOJIOTHIECKUN
MPOIIECC Ha PA3HBIX €ro CTATUSX.

HecoBepiiennsie Apoxxku Kiacca aertepomuiietoB (Deuteromy-
cetes) — aTo OO aHaMOp(bI M3BECTHBIX ACKOMHUIICTOBBIX MM 0a3uiI0-
MUIIETOBBIX TPUOOB, MO0 BUJBI, ISl KOTOPHIX TOJIOBAs CTaaus HE ycTa-
HOBJICHA WJIM OHA OTCYTCTBYeT. B 3TOM Kilacce BBIIEISIOT CEMEHCTBO
Candidaceae C nmpu3zHakaMu acCKOMHIICTOBOTO adpUHHTETA U JIBA CeMeH-
ctBa — Cryptococcaceae (ue oOpa3syrot Oammcrocnop) u Sporobolomyce-
taceae (0Opa3yroT OaITMCTOCIIOPHI) — ¢ NMIPHU3HAKaAMU 0a3HIHMOMHIICTOBOTO
abunurera. poxoku pomoB Candida wm Trichosporon cmocoOHBI
00pa30BBIBATH TICEBIOMUIICITUH.
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6.1. XapakTepucTuKa HeKOToOpbIX BUAOB KYNbTYPHbIX
U ONKUX OPOXKEN

Jpoxoku  TPeACTaBISAIOT €000  OJHOKJIETOYHBIE JYKAPUOTHHIE
MUKPOOPraHU3MbI, PA3MHOKAIOIIUECS TOUYKOBAHUEM, CIIOPOOOpa30BaHUEM
Wi OWHAPHBIM JeJIeHHeM. Pa3Mepbl KIETOK IPOKKEeH, MCIOJIb3yeMbIX
B MUIIEBOM MPOMBIIIEHHOCTH, KOJIEOTIOTCS OT 3 0 6 MKM B MOTNIEPEUHHU-
K€ ¥ OT 8 10 12 MKM B JJIMHY.

Jliist uzydeHus: MOpGOoJIOrHH JPOAOKEH WX BBIPAIUBAIOT B CTEPUIIb-
HOM COJIOOBOM CYCJIE C KOHIIEHTpaluen cyxux Bemects oT 8 10 10 % unm
B TJIFOKO3OIENITOHHOW cpene mpu Ttemreparype 25-28 °C B TeueHue
2—3 CyT.

@dopma BEreTaTUBHBIX KJIETOK Pa3HBIX BUJIOB JPOXIKEH BechbMa
pazHooOpa3Ha. Popma U pa3Mepbl APOKKEBBIX KIETOK 3aBUCAT OT BHUJA,
BO3pacTa, MUTATEIBHON Cpenbl, crocoba KyJabTUBHpOBaHUsA. KieTku
IPOXIKEN MOTYT MUMETh OKPYIIIYIO, OBAJIbHYIO, SIMUEBUAHYIO, PEXE LIH-
JUHJPUYECKYIO, IUMOHOBHU/IHYIO (AMUKYIATHYIO) (hopMy. Y HecoBepIleH-
HBIX JIpOXOKEH  KJIETKM HMMEIT OoJjiee  XapakTepHyr  Qopmy:
crpenouanyio (pox Brettanomyces), Tpeyroasnyro (poa Trigonopsis),
ceprioBuaHyo (poa Selenotila), konbosunnyto (pox Schizoblastosporion).
VY npoxokerr pomor Candida wu Trichosporon Hapsay ¢ OKpYIJIbIMH
Y OBAJIbHBIMM KJIETKAMHU B IMPENApPATe BCTPEYAOTCA JIMHHBIE KIETKH
MICEBJOMULEITUSI.

KyabTypHBbIE ApOKKHI

Bun Saccharomyces cerevisiae (puc. 6.1).

Mopdgonocuueckue npusnaxu. Knetku apoxokeld MaHHOTO BHUA
MMEIOT OBAJIbHYIO, OKPYTIYIO, SUIEBHIHYIO WU CJETKa YITMHECHHYIO
dopmy pasmepom (5-6)x(9-14) mkm. lluTomormyeckue OCOOEHHOCTH
JPOXKKEBON KJICTKH MOTYT CYIIIECTBEHHO M3MCHSATHCS B 3aBUCHUMOCTH OT
ee Bo3pacTta. HoBast MoJiomasi KiieTka pa3BUBacTCs JIMOO M3 CIOPHI MPH €€
popacTaHuu, THO0 00pa3yeTcss BEreTaTHBHO MPH MTOYKOBAHHH.

M o 11 0 11 BI € aKTUBHBIE KJIETKH Jposxoken (12—18-gacoBas Kyiib-
Typa) MpH MHKPOCKOIMMPOBAHUN MMEIOT TOHKYIO MPO3PAYHYIO O000JOUYKY
1 TOMOTCHHYI0, 0€3 BHJAMMBIX BKIIOYCHHUH, ITUTOILIA3My, HEOOJBITYIO
BakyoJib. MHOTJa B NIHTOINIa3ME BCTPEYAIOTCS OJHO—IBA 3CPHBINIKA
nosmdocdatoB. Moyoasie APOXKOKHM WHTEHCHBHO Pa3MHOXKAIOTCSA, TMPHU
ATOM JI0JIsl HOYKYIOIIUXCS KIeTOK MoxkeT octurath /0-80 %.
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Puc. 6.1. JIpoxxu Buga Saccharomyces cerevisiae:
a — MOJIOJIbIE KJIETKH; O — 3pEJIbIe; 8 — CTaphIe

3 p e bl e apoxoku (24—48-yacoBas KyJabTypa) UMEIOT 3€pHUCTYIO
HEOJIHOPOJHYIO WJIM T€TEPOreHHYI0 UTOoMmIa3My. KoinnuecTBo KIEToK ¢ Ba-
KyOJISIMH yBEIIMYMBACTCS, WHOTAA OOHAPYKUBAKOTCS KJIETKHA C IBYyMs U 00-
Jee BakyoJsiMU. [Ipouecc pasMHOKEHUS IPOAKIKEU 3aMEIIISIETCS; MPOLIEHT
MOYKYIOIIMXCA KIETOK cocTaBisieT B cpeaneM 10—-15 %. BayTpu knetku no-
SIBJISIFOTCS dKUPOBBIE BKJIFOUEHUSI, KOTOPBIE XOPOIIIO BUIHBI 0€3 CreluaibHO-
ro OKpalllMBaHUs TPHU TMOTYy3akpheIToM auadparme. B 3penbix apoxxkax
BcTpedaercs 10 2—4 % MepTBbIX KIETOK, KOTOPbIE BBISBIISIOTCS C TTOMOILBIO
MPWKUA3HEHHOTO OKPAIIUBAHUS CYCIICH3UH JPOXOKEH ClIa0bIM pPacTBOPOM
METHJIEHOBOTO TOJTy00r0. MeTHIIeHOBBIN TOTy00ii MPOHUKAET B IUTOILIIA3MY
TOJILKO uepe3 000J0YKy MEPTBBIX KJIETOK, B PE3yJbTaTe Yero OHM OKpAIllu-
BAaIOTCsI B TOJIyOOM IIBET, TOT/Ia KaK JKUBBIC KJIETKH OCTAOTCSI OECIIBETHBIMHU.
Jlomist 3amacHbIX BEIIECTB — JIMIKUIOB, TJIMKOTE€HA — BO3pAacTaeT Mo Mepe po-
CTa KJIETKH. {7151 3penioit KylbTypbl APOAOKEH XapaKTEpHO HAIMYUE B KJIET-
Kax OOJIBIIOr0 KOJIMYECTBA TNUMKOreHa. OH OTKJIAJbIBAETCA B BaKyOJISIX Kak
PE3EPBHOE BEILIECTBO M PACXOYETCS MO Mepe cTapeHus KieTku. [Ipu Kymb-
TUBUPOBAHUH JAPOXOKEH Ha OOTaThIX yIIIeBOJaMH cpefax 0e3 a’pariiu KOJu-
YECTBO KJIETOK C TJIMKOTeHOM cocTaBisieT 65—70 %, 9To CBUIECTEILCTBYET 00
«YTIUTAaHHOCTW» U 3PEJIOCTH JAPOXOKEH. ['JTMKOTeH BBISIBISIIOT MyTeM OKpa-
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IIMBAHUS NPUKU3HEHHBIX MPENapaToB IPOAGKEH pacTBOpoMm Koaa. Hapsay
C TJIMKOT€HOM B 3PEJIbIX APOAOKAX HAKAIUIMBACTCS €IlIE€ OJTHO PE3EpBHOE BeE-
IIECTBO — METaXpoOMaTUH (BOJIFOTUH), KOTOPBIM OKpAIlIMBAETCA B KpPAaCHO-
(buoNIeTOBBIM 1BET MpU OKpalllMBaHUM (PUKCHUPOBAHHOTO Ipernapara
TPOAOKEN METUIIEHOBBIM TOJIyOBIM.

C 1 a p b1 € apoxku (48 u u 6oJee) UMEIOT YTOJIIEHHYI0 000J10Y-
Ky, KOTOpasi XOpOIlIO BHJHA IPU MUKpOCKonupoBanuu. [{uromnasma 3ep-
HUCTasl, TETEPOreHHAs!, BAKYOJIH KPYIIHbIEC, IO HECKOJIBKY B OJJHOM KJIETKE.
B nonmynsinuu ctapoit KyJabTypbl IPUCYTCTBYET OOJBIIIOE KOJIMYECTBO Kile-
TOK, COAEPkAIIUX JUIUALI B BUJAE KPYTJIBIX, PE3KO MPEIOMIISIOIINX CBET
BKJIIOYEHUN. XapaKTEPHBIM [IPU3HAKOM CTapOM KYJIbTYPHI SABIAECTCSA HaJIU-
YM€ 3HAYUTEIBHOTO KOJIMYECTBA MEPTBBIX KIIETOK.

CyllleCTBEHHBIE [IUTOJOTUYECKUE U3MEHECHUSI MPOUCXOAAT MPU U3-
MEHEHUH YCIIOBUN KYJIbTUBUPOBAHUA: MEPEXOJE OT adpoOHOro mpoliecca
K aHa’pOOHOMY, 3aMEHE COCTaBa CPEAbl U KOHIICHTPAIIUU JTUMUTUPYIOIINX
BEIIIECTB, & TAK)KE MPU CTPECCOBBIX (PUZNOTOTUUECKUX BO3ICUCTBUSX.

B a’poOHBIX YCIOBHUSX JPOXOKM HMHTEHCUBHO Pa3MHOXKAOTCS,
KJIETKH O0Jiee MEJIKWE U OJHOPOJHBIC, MUTOXOHJPUU B HUX aKTHUBHO Jie-
JIATCS, YACIIO UX 3aMETHO BO3PACTAET.

B ycrnoBusix aHa3poOHOro OpOKEHUSI MUTOXOHJIPUU OOBEIUHSIOT-
Csl, B KJIETKAaX HAKAIIMBACTCSl OOJBIIE TTUKOTEHA, M OH BBHITJIAIUT B BUJIC
KPYIHBIX TPaHyJI.

Kynemypanonvie npusnaxu. Kononuu Ha cycio-arape Oenble, Kpyr-
J0¥ (pOpPMBI, ¢ POBHBIMU KpPassMH U BBIMYKJIBIM IIEHTPOM, C TTAIKON TYCK-
no-0nectsiniel moBepxHocThbio, auamerpom 0,5-1,0 cm. Ilpu pocre nHa
KHUJIKOM COJIOJIOBOM CYCJI€ JPOXOKH ATOTO BUAA 00pa3yroT HEOONbIION
0CAaJIOK JKENITOBAaTO-0€NI0r0 1BETA.

Bun Candida milleri (panee Saccharomyces minor). Jpoxoku 31o-
T'0 BHUJIA SBJISIIOTCS CIEM(UISCKUMHU JIJIs1 PKAHOTO TECTa.

Mopdghonocuueckue npusnaxu. Knetku Menkue, Kpyrible, JHaMETPOM
1,5-3,0 MKM Cc XapakTepHbIM OYKOBAaHUEM: MOYKHU PACIIOIATAIOTCS HA OJHOM
13 KOHIIOB KJIETKH. [Tpu BeIpaliiuBaHuu IpokKKeH B KUIKOM Cpejie MOYKH 00-
pa3yroTcsi Ha 000MX KOHIAX KJIETOK MJIM MO JIBE MOYKM HAa OJJHOM KOHIIE.

Kynemypanvnvie npuznaku. Ha cycno-arape BBIPacTarOT MEIKHE
CepoBaTO-0€NIbIe KOJIOHUHM C POBHBIMU KPasiMUA W TIPUTIOTHSATHIM LIEHTPOM,
muametrpoM ot 0,4 1o 0,8 cm. [ToBepXHOCTh KOJIOHMI TTIajIKast, OJeCTSIIas.
B conogoBoMm cycie 006pa3zyroT HeOOIbIION 0Ca0K CEpOBATO-0ENIOr0 1Be-
Ta, KOTOPBIN MIPU B30ANTHIBAHUHU JIETKO B3MYUYHUBAETCH.
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Jpo:xxu, BHI3bIBAIONIME MOPYY MUIEBBIX MPOAYKTOB

Hapsiny ¢ KyabTypHBIMU JIpOXOKaMU B OMOTEXHOJIOTUYECKUX TPO-
1[eccax MOTYT BCTPEUATHCS TaK HA3bIBAEMBIC «JIUKUE» JAPOXIKHU, KOTOPHIC
KOHKYPUPYIOT C KYJbTYpPHBIMH 3a THUTATENIbHBIE BelllecTBA cyOcTpara
Y BBI3BIBAIOT TOPYY WM YXYIIIEHHWE OPraHOJENTUYECKUX IOKa3aTeyeu
rOTOBOrO MpoJyKTa. Yamie BCEro cpelu «IUKHUX» BCTPEUYAIOTCS APOKKHU
ponos Saccharomyces, Kloecera, Candida, Torulopsis, Pichia, Hansenula,
Brettanomyces, Rhodotorula u nexotopsie apyrue.

Bua Saccharomyces pastorianus (puc. 6.2, a) — KJI€TKH 3JUIAIICO-
BUJIHbIC WJIM KOJOACOBUJIHBIC, pEXe OBaIbHOU Qopmbl. He oceparor
C KyJbTYPHBIMU JPOX>KaMH MPU TJIaBHOM OpPOKEHUHU THBA, MPU UX pas-
MHO>KEHHH TTUBO MYTHEET, IJI0X0 OCBETIISAETCS, MPUOOPETACT HEMPUATHBIN
3amnax, TepIKO-TOPbKU MPUBKYC.

Bun Saccharomyces turbidans (puc. 6.2, 0) — KJISTKH OBaJbHOMN
WJIU DJUTATICOBUIHON (POPMBI, YACTO COCAMHSIOTCA B LIEMOYKH 10 4—5 KJie-
TOK. B nrBe BBI3BIBAIOT CHIIBHYIO MYTh, IOPYY BKYyCA.

Bun Kloecera apiculata (puc. 6.2, B) — KJIETKM MEJKHE, JTUMOHO-
BUIHBIC, 3a0CTPEHHBIE HA OJIHOM WM JIBYX IOJIOCAaX, PacloJiaratoTcs
OJIMHOYHO, pexe napamu. [Ipu cTapeHnu nmpuoOpeTaroT BHITIHYTYIO Bepe-
TeHo0Opa3Hyo Gopmy. Pasmepsl kiaetok (5—8)%(2—4) mxm. IIpu pazButun
B MMBE HAKAIUTMBAIOT JIETYyYHWE KHCIOTHI, 3(UPBI U CEPOBOJOPOI, MPH-
naBas MPOAYKTY HETIPUATHBIN CrieU(PUIECKUN 3amax.

Bun Saccharomyces bayanus (puc. 6.2, T) — KJIETKH KpYITHBIE,
oBanbHBIE. OOHAPYKUBAIOTCS B MUBE, CUAPE, BUHOMarepuaiax. OHu mpu-
JAl0T TOTOBOMY MPOAYKTY HENpPHUEMIIEMbIE BKYC M 3allax B CBSA3U C 00pa-
30BaHMEM 3HAYUTEJILHBIX KOJIUYECTB 3(PUPOB, AUAlIETHIIA, YKCYCHOU KHC-
JIOTBI, CEPOCOAEPKAIIUX JICTYUYUX KUCIIOT.

Saccharomyces validus (puc. 6.2, 1) — KJIETKH OBaJIbHBIC WIH CHJIb-
HO yJIJWHEHHBIC, PACIIONIaralOTCs MOMAPHO WM HEOOIBIIMMH CKOTUICHHUSI-
MU. BBI3bIBaIOT TOMYTHEHNE TUBA U HEMPUATHBIN CICIIM(PUICCKUH 3amax.

Bun Hansenula anomalia (puc 6.2, ) — kieTku Kpyribie, dJUIUI-
COBHUHBIC, MHOTJA KOJOACOBUAHBIC WM OyiaBOBUIHBIE. Jpoxoku poja
Hansenula o6pa3yroT 001b10€ KOJTUYECTBO CIIUPTOB M 3(PUPOB, MpHUIaBas
NUBY pe3kuit 3amax. [101aBisitOT pa3BUTHE KYJIbTYPHBIX JPOXIKEH.

Bup Pichia farinosa (puc. 6.2, ) — KJI€TKH OKpYTJIbIe, OBaJIbHBIC,
pacrojaraloTcsi OJIMHOYHO WM COEJWHEHbI B maphl. Pa3Mepbl KieTok
(4,0-7,5)%(3-6) mxM. JIposxoku 3TOro BHja, a Takxke Buaa P. membranifa-
ciens oOpa3yloT Ha MOBEPXHOCTH NIHUBa Oenyro IUIeHKYy. HakammmBaroT
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B IIPOJYKTE ajbACTUbl, 3(PUpHI, JETyYHe KUCIOThI, NPUIAOLIUE IHUBY
(pYKTOBBIN MM JEeKapCcTBEHHBIN MpuBKyc. [Ipu gocrymne Bo3ayxa Bo Bpe-
M3 pO3JIMBA PA3MHOKAKOTCS U BBI3BIBAIOT IIOMYTHEHUE TTHBA.

Puc. 6.2 (a — 2). Hekotopsie npencraBurenu aukux apoxokeit (T.I1. Crocapenko, 1984):
a — Saccharomyces pastorianus; 6 — Saccharomyces turbidans;
6 — Kloecera apiculata; 2 — Saccharomyces bayanus

Bun Brettanomyces bruxellensis (puc. 6.2, 3) — KJICTKH HMEIOT
pasHyio GopMy: OBAJIbHYIO, CHJIHO YUIMHEHHYIO, MAJIOYKOBUAHYIO, HHO-
I7la CO CTpENbUaTo-3a0CTpeHHbIMKU KOHIaMu. B. bruxellensis konTamumu-
PYIOT CyCIIO U THUBO. Pa3BUTHE 3THX APONIKEN COMPOBOKIAACTCS MOSIBIIEC-
HUEM B ITMBE MOCTOPOHHETO ()PYKTOBOTO 3amaxa M MoMyTHeHus. [pyrue
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Buzbl (B. anomalus, B. intermedius) BBI3bIBaIOT OPUYY MACTEPU30BAHHOTO
IUBa, IPHIaBas eMy CHeU(pUISCKUN HEIPUATHBIN 3amax.

Puc. 6.2 (0 — k). Hekotopsie npencrautenu aukux apoxokeit (T.I1. Cmrocapenko, 1984):
0 — Saccharomyces validus; e — Hansenula anomalia; o« — Pichia farinose;
3 — Brettanomyces bruxellensis; « — Candida mycoderma; x — Torulopsis colliculosa
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Pon Candida. OcuoBHbIe nipencTaBuTenu 3toro pogaa — C. mycoderma
(puc. 6.2, n), C. utilis, C. krusei, C. guillermondii — umerot kieTku oBajIbHbIC
WIM  YUTMHCHHO-IIWJIMHAPUYIECKre. Pa3smepsl kietok (4-16)x(2-5) mxwm.
JIpOosxoKH 3TOr0 pojia He 00pa3yroT CIOp U SIBJISIOTCS aCIOPOreHHbIMU. MHO-
T're TPEICTaBUTENN 3TOTO PO SBJISIOTCS BPEAUTEISIMHU B IIPOU3BOJICTBE BHU-
Ha, MTUBA, MEKapCKKUX Jpoxokei. Ha moBepXHOCTH Cyclia M MUBa 4acTo o0pa-
3yIOT IUIOTHYIO OCITYIO HJIM CEpOBaTYIO CYXYIO IUICHKY. BBI3bIBatOT IOMyTHE-
HHE [TUBA, MPUIAIOT eMY HEIPUSATHBIN BKYC U 3aIax.

B mporiecce HakoOIICHHUsST OMOMACChl TTPH MIPOU3BOICTBE TEKAPCKUX
apoxokeit npoxokn poma Candida KOHKYpHPYIOT ¢ KyJIbTYPHBIMHU JIPOXK-
’KaMH 3a IHUTaTeJIbHBbIC BEIIECTBA CyOCTpaTa, CHI)KAIOT MAaJIbTa3HYIO
AKTUBHOCTb TOTOBBIX JPOIKEH.

Pox Torulopsis. Kietku apoxokeld poaa TOPYJIONCHC MENKHE,
OKpYTJIble WM OBajJibHBIC, pazMepamu (5-8)x(2-5). [Apoxoku 3Toro pona
yacTo BBIACHAIOT U3 KedupHbix rpuOkoB (Torulopsis Kkefiri). JIposxoku
Buga Torulopsis colliculosa (puc. 6.2, k) SBISIOTCS BpEIUTEISIMHU
IHBOBAPEHHOTO U JAPOKKEBOrO IIPOU3BOICTBA.

Bun Rhodotorula roseum — xieTkd OKpyIJibie WJIH OBaJIbHEBIC,
OJIMHOYHBIE, COCMHEHHbIE B IIAphI, IICEBIOMMIICTHS He 00pa3yioT. Pasme-
psI kietok (5-8)%(2,5-5,0) mxm. Ha nutarensHom arape R. roseum oGpa-
3yeT KpyIJible OJieCTSINNE KOJOHHUU PO30BOro IBera. IIpu pa3MHOKEHUH
Ha MOBEPXHOCTHU IHUINEBBIX MPOAYKTOB BbI3BIBAIOT UX MUTMEHTAIHIO.

6.2. OnpepgeneHne coaepXXaHnUa MepTBbIX U MOYKYHOLWNXCSA
KIeTOK B CYCMEeH3UN ApPOoXKen

Mopdonoruueckoe COCTOsIHUE APOXIKEH ONMPEeestoT MyTeM MUK-
pockomnupoBaHusi. C 3TON LEJbIO MPOBOJAT MOJICUET YHUCIIA TOYKYIOIIUXCS
U MEPTBBIX KJIETOK.

OmnpenesieHue KoJU4YeCTBA MePTBbIX KieTOK. ConepxkaHue
MEPTBBIX KJIETOK — Ba)XHBIA MOKAa3aTeh Ka4eCTBA MUBHBIX U MEKAPCKUX
IpoxoKer. B aposokax xopolero KauecTBa J0JDKHO CoJepkKaThbes HE 00-
nee 5 % MepTBBIX KJIETOK. YBEIMYCHUE KOJIMUYECTBA MEPTBBIX KJIETOK YKa-
3pIBACT HAa HAJIMYME HEOJArompusITHBIX (PAKTOPOB MPU BBIPAIIMBAHUU
nposxoken. [Ipu 3HAUUTENHbHOM KOJIMYECTBE MEPTBBIX KIIETOK BO3MOYKHBI
HapylIeHUsI TEXHOJIOTMYECKOT0 Mpoliecca: MEAJICHHOE OpoKeHue, pa3Bu-
THE MOCTOPOHHUX BHI0B MUKPOOPTaHU3MOB.
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[Ipu onpenesnieHUH KOJIMYECTBA MEPTBBIX KIIETOK JIPOKIKEH, KYJIb-
TUBUPYEMBIX Ha HEOKPAIIECHHBIX MUTATEJIbHBIX Cpeaax, yI00HO OKpalliu-
BaTh UX METUJICHOBBIM TOJyObIM. /{11 3TOr0 rOTOBSIT pacTBOP KpPacUTEIS
Ha QUCTWLIMpoBaHHOW Boje B pasBeneHuu 1:10000. [Ipenmapat rorosT
CJIEAYIOIUM 00pa30oM: Ha MPEIMETHOE CTEKJIO HAHOCST KaIlllo HCCleaye-
MOM KyJBTYpbl, TOOABJISIIOT B HEE KaIlIl0 pacTBOpa METUIJIEHOBOIO TONY-
00ro U HaKpHIBAIOT MOKPOBHBIM CTEKJIOM. Ha MOKpOBHOE CTEKIIO0 HAHOCST
KAIUIF0 IMMEPCUOHHOIO Macila © MUKPOCKOIUPYIOT C yBennueHnem 90x.
MepTBble KJIETKH OKpAIIMBAIOTCA B TOIYOOH IIBET, a JKUBBIE OCTAIOTCS
oecuseTHbiMU. B 10 mosisix 3peHus IpUroTOBJICHHOTO Ipenapara moJicuu-
TBIBAIOT YUCJIO MEPTBBIX KJIEeTOK (B).

OmnpenesieHue KoJIM4YeCcTBAa MOYKYIOHMIUXCH KjaeTok. Ha mpen-
METHOE€ CTEKJIO HAHOCST KaIUIK0 HCCIETyEeMOM CYCHEH3UHU IPOXIKEH, 10-
OaBJISIOT KAIUII0 METHUJICHOBOTO CHHETO, Pa3MEIIMBAIOT U HAKPBIBAIOT TO-
KpOBHBIM cTeksIoM. PaccMmarpuBatoT ¢ o6bektuBoM 60x mim 90x. B mosne
3peHHs mpenapara oOIee ynuciio He JokHO mpeBbimath 30—40. B kax-
JIOM TI0JI€ 3pEHUS MOJICUUTHIBAIOT YUCIIO MOuKyromuxcs kietok (C) u 00-
niee 4uciio Kietok (A). [Ioukol cuuTaroT KJIEeTKy, KOTopas MO BEIUYHHE
HE MpeBocxXoAuT 1/2 maTepuHckor KieTKu. KileTky ¢ moukoi, pazMep Ko-
TOpO¥ MeHbIne 1/3 MaTepuHCKOM, CUMTAIOT 3a OAHY. [Ipy akTUBHOM pa3-
MHOXEHUH JIPOXOKEH YUCIIO TMOYKYIONUXCS KieTok gocturaet 50 % u 60-
nee. Manoe KOJIW4YecTBO MOYKYIOMUXCS (hOPM yKa3bIBaeT Ha HU3KYIO aK-
TUBHOCTh pa3MHOKeHHS apoxoked. [loacuer obimiero konmdecTBa v mod-
KYIOIIUXCS KJIETOK MPOBOAAT HE MeHee 4eM B 10 moiisix 3peHusl.

Pe3ynbTaThl OnbITa 3aHOCAT B Ta0J. 6.1 U paccUUTHIBAIOT POIICHT-
HOE COJIEp>KaHUEe MEPTBBIX M MOYKYIOIMIMXCS KJIETOK B UCCIIENYEeMOU Cyc-
MEH3UU APOKKEN.

Tabnuua 6.1
Pe3yabTaThl moacyera KJIeTOK Apoxxed B 10 moJsix 3peHus
Yucio [Touns 3penus Cpenne-
KJIETOK 112 |3|4|5|6|7]8] 9 | 10| apupme-
TUYECKOE
3HAYEHUE
A, B, C
A — obmree
B — MepTBBIX
C — noukyro-
HIMXCS
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ConepxaHue MEPTBBIX KJIETOK B HCCIEIYEMOW CYCIIEH3UH
TPOKIKEM:
X = B/4-100, %.

ConepxaHre NOYKYIOIMXCS KIETOK B HMCCIENYEMOW CYCIICH3UU
IPOKIKEM:
Y = C/A4-100, %.

6.3. OKpawmBaHue 3anacHbIX NUTaTeNbHbIX BELECTB,
coAepXawmuxca B APOXKEeBbIX KreTKax

OxpamuBaHue IJIMKOreHa. B MOJIOAbIX KyJabTypax APOXIKEH OT-
KJIaJIbIBAETCSI OOJBIIIOE KOJUYECTBO 3aMACHOTO MUTATEIHHOTO BEIIECTBA —
rIIMKoTreHa. B HopManbHO «ynmuTaHHBIX» Apoxokax oT 70 mo 75 % kierok
COJIEPKAT TIIMKOTEH. MeHbIllee KOIUYECTBO KIETOK C TIIMKOT€HOM B IIPO-
W3BOJCTBEHHBIX JIPOXKKAX CBHUJACTEIBCTBYET O CTapOCTH JIPOXIKEBBIX
KJIETOK WJIM O HEJIOCTATOYHOM X NMUTaHUMU.

Jlnst oOHapy eHus TJIMKOreHa Ha MPEIMETHOE CTEKJIO HAHOCST IH-
METKOM KAIlII0 CYCIEH3UH JIPOXKEH, T00aBISIOT HEOOIbIIIOE KOJTUIYECTBO
pactBopa iona. CyCleH3UI0 HAaKpbIBAIOT MOKPOBHBIM CTEKJIOM, Ha HETO
HaHOCST KaIlIl0 KEAPOBOTO Maclia U pacCMaTpUBAalOT mpenapar ¢ UMMEp-
CHOHHBIM OOBEKTHBOM. [ JIMKOT€H OKpAIIMBAETCS B KPacHO-OypbIi IIBET,
KJIETKH JIPOXOKEH OE€CLIBETHBI.

OxpamuBaHue JMNUAOB. B cTapeix KyJbTypax ApOxiKen
OOBIYHO HAKAIUIMBAETCS OOJBIIOE KOJIMYECTBO JUMUAOB. CUHTE3 JIUIIH-
JI0B Y APOXIKEH caxapOMHUIIETOB UMEET MECTO MPHU U30BITKE YIIIEBOIHO-
ro MUTaHUsl, MHTEHCUBHOMN a’pallii U OTCYTCTBUU a30Ta B MUTATEIbHOMN
cpene. Jlumuasl CUHTE3UPYIOTCS TaKXKe MPU HAIUYUM WHTHOUTOPOB
B Cpexe.

1-ii meton. Jlnsi oKpallvBaHUsl JTUMUJIO0B HA MPEIMETHOE CTEKJIO
NUNETKOW HAHOCST KAIUIIO CyCIIEH3UH APOXKKEH, B Hee JOOABIISIOT KaIlTo
cnupToBoro pactBopa kpacku Cynan |l 1 HakpbIBatOT MOKPOBHBIM CTEK-
oM. Ha cTexiio majnoukoi HaHOCAT KEAPOBOE MACIO U MUKPOCKOIUPYIOT
c oobexkTrBOM 90x. Kamnu ’kupa OKpallleHbl B KENThIA LBET, a KIECTKU
TPpOXcKEeN OECIIBETHBI.

2-it meToa. Ha mpenMeTHOE CTEKIIO HAHOCIT HEOOBINYIO KaIlIio
40 %-ro pactBopa ¢opmanmHa. Ilernelt B Kamio BHOCAT KYyJIbTYpPYy
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nposxokei. dopmManH yOuBaeT KJIETKH M jenaeT 000JI0uKy OoJjiee Mmpo-
Hunaemoil. Yepe3 5 MUH J00aBISIOT HEOOJBIIYIO KAIUTI0 METUIIEHOBOTO
cuHero, emie yepe3 10 mun — kammo Cynana 1. Ilpenapat HakpsiBatoT
MOKPOBHBIM CTEKJIOM, H30BITOK JKUJKOCTH YIAISIOT (PUIBTPOBAIBHOM
Oymarod M MHUKPOCKONUPYIOT C HMMMEPCHOHHBIM OO0BEKTUBOM. lluTO-
Iia3Ma OKpalllUBaeTCsl B CHUHMM LIBET, a KaleJIbKH XUpa — B PO30BO-
OPaH>KEBBIU.

OxkpamuBanue noaudocharo no Jeddaepy. Ilomudbocdars:
4acTO Ha3bIBAIOT TaKK€ METAXPOMATUHOBBIMH 3€pHAMM WJIM 3€PHAMM BO-
motuHa. [ oOHapyxeHuss monu@ochaToB TOTOBIT (PUKCUPOBAHHBIN
npenapar APOXOKeHl W OKpaIllMBAaIOT €ro METUJIEHOBBIM CHHUM. B Bakyo-
nsx nosrdocdaTel OKpalleHbl B KpacHO-(QuosieToBbId 1BeT. L{utomnasma
JOPOKKEBBIX KIETOK OKPAIIUBAETCS B TOJyOOM LIBET.

6.4. CnopooGpa3oBaHue y ApoXxKen

ACKOCIIOPOT€HHBIE JIPOXKKHU B HEOJArOMPHUATHBIX YCIOBUAX MOTYT
00pa30BbIBATh aCKOCTIOPHI. J{J1s1 criopooOpa3zoBaHusi HEOOXOIUMBI OTIpeie-
JICHHBIE YCJIOBUSL:

* MOJIOJION BO3PACT KYJIbTYpHI (IIpeIBapUTEIHLHOE BhIpAIllMBAaHUE HA
OoraTeIx cpefax B TeueHue 1—-2 CyTok;

* BBICEB aKTUBHO PACTyLIUX JAPOXKKEW HA TOJIOJIHBIE CPEbI (cpena
I'oponkoBoii);

* UHKYyOaIKs Ha TOJOIHOW Cpele B TeueHue 2—4 Henenb Mpu TeM-
neparype HECKOJbKO HIbKe onTtuMaibHou (20-25 °C) npu exeHeneIbHOM
MHKPOCKOITUPOBAHUH.

B npoxcxeBoi KJIeTKe Wid B acke oOpasyercs ot 1 10 8 ackocmop.

OxpamuBanue cnop Apo:xkeil. J[11 okpamivBaHus crnop OepyT
KyJbTYpPY JPOXOKEH BHIa Saccharomyces cerevisiae, BrIpallieHHYO pe/iBa-
PUTEIIBHO B TeueHue 2 Heaenb Ha cpene I'opoakoBoit. ['otoBaT dukcupo-
BaHHBIM Tpemapar, 3aJIMBAalOT ero KapOosoBbiM (PykcumHOM  [us
Y HarpeBaroT B T€YEHUE 2—3 MUH B IJIAMEHU CHUPTOBKU JI0 MOSBIICHUSA Ta-
POB. 3aTeM mpemnapar 00eCIIBEUUBAIOT, IMOrpykas ero B 2 %-i pacTBop Mo-
JIOUHOW KUCIOTHI WK B 95 %-1 3taHon, coaepxamuid 1 % KoHUEHTpupo-
BAaHHOW COJIIHOW KUCIOTHL. [Ipemapar mpoMbIBarOT BOJOM M JOKPAIIMBAIOT
B TeueHue 3—5 MuH 1 %-M pacTBOPOM METHUIIEHOBOTO CHUHETO, MOCIIE YEr0
CHOBa MPOMBIBAIOT BOJOM M OCymIaloT (pumbTpoBaibHOM Oymaroit. Ha mpe-
napat HaHOCSAT IMMEPCHOHHOE MACJIO M pacCMaTpUBaIOT C 00beKTUBOM 90X.
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3pernble aCKOCIIOPhI OKPAIIWBAaIOTCS B KPAaCHBIM I[BET, BEreTaTHB-
HbIC KJIETKU — B CUHUM.

Cpeoa ['opooxosoti njisi 00pa3oBaHUsl aCKOCIOpP COJEPKHUT B 1 1
BOJIONIPOBOIHOM BOJBI (T): mentoH —10, xmopun Hatpus — 5,0; TiroKo-
3a — 1,0; arap — 20. YcranaBnuarT pH cpenst 7,3 u cTepmimm3yroT B TeUe-
Hue 15 mun npu gasiaenuu 0,1 MITa.

KonmponvHwvie 6onpocwi

1. Kakue BUIIbI APOAGKEN UCIONB3YIOT B MPOU3BOJICTBE MTMBA, BUHA,
xJyie0a?

2. Kakue BUJIbI APOXKIKEN SBISIOTCS BPEIUTEIIIMU ITMBOBAPEHHOIO
1 XJIEOOTIEKAPHOTO MTPOU3BOCTB?

3. KakoBbl MOpdosiornyeckre npu3HaKu MOJOJBIX, CTapbIX U MEPT-
BBIX KJIETOK JAPOKKEH?

4. Kakue 3amacHble NMUTATENIbHBIE BEMIECTBA COJEPKATCA B I[UTO-
r1a3Me JpOokoKeBbIX KIeTok? Kak ux MOKHO OOHApYKUTh?

5. [Ipu Kakux ycnoBUsAX APOAKHU 00pa3yIoT CIIOPHI?
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7. UBYYEHME MOP®ONOIMMU BAKTEPUN

Lenv pabomwi: 03HAKOMHUTHCA ¢ MOp(doJorueit GakTepuii.

[Tpu onpenenenuu Buaa 6akrepuil (MACHTU(PUKALMH) UCTOIB3YIOT
COBOKYITHOCTh IPU3HAKOB, B TOM 4Hci€ MOP(OJIOrHUecKUX (OT Trped.
morphus — ¢opma), k KOTOpBEIM OTHOCSTCS (hopMa U pa3Mephl KIIETOK,
okpammBanue 1o ['pamy, TONBMXKHOCTh (HATMYME WIM OTCYTCTBHE
’KTYTHKOB), CIIOCOOHOCTH 00Pa30BBIBATH HIOCTIOPHI M KATICYJIBI.

7.1. Popmbl GakTepumn

[To BHemHEMY BUYy pa3inUy4aiOT TPU OCHOBHBIE (OPMbI OAKTEPUIA:
IAPOBUJHBIE (KOKKH), MAJOYKOBHIHbIE (LUMUIWHIPUYECKUE) U H3BUTHIC
(puc. 7.1). Cpenu u3BUTHIX (GOpM OaKTEpPHIl BCTPEUAIOTCS BO30YIUTEIH
MH(EKIMOHHBIX 3a00JIeBaHUM, TIOATOMY OHHU SIBJISIFOTCSI OOBbEKTAMU U3y4e-
HUS MEJIMLIMHCKON MUKPOOHMOJIOTHH.

Lllaposuonvie b6axmepuu uUMe0T (HopMy MPaBHWIBHOTO IIapa, HO
HEKOTOpPBIEC U3 HUX MO (OpMe HAIOMUHAIOT CBeUy, JIaHIeT, 000bI, Kodeii-
HOE 3€pHO. B 3aBUCHUMOCTH OT pacHojoXeHUs KJIETOK (IOCcie JEJICHUs )
KOKKH MOAPA3ACIIAIOT Ha!

MHKDPOKOKKHU (OT Tped. MICr0S — MaJiblif) — OJTUHOYHBIC WU
OeCropsI0YHO PACIIONOKEHHBIE KIIETKU;

AHUTJIOKOKKH (0T rped. diplos — nBoiiHO#) — pacrnojaraiTcs
napamu, Tak Kak KJIETKHU TocJie JeJIeHUsI He pacXoasaTcs (JTAKTOKOKKH);

CTPEINTOKOKK U (0T rped. Streptos — BUTOM, TJIETEHBII) — KIIET-
KU OKPYTJION WJIH BBITSHYTOM (POPMBI, COCTABIISIIOIINE LEMTOYKY BCIIEACTBHE
JIEJIEHNS KJIETOK B OJTHOM INIOCKOCTH M COXPaHEHUS CBA3U MEX]ly HUMU;

TETPakoKKHu (0T rped. tetra — yeTeipe) — coueTaHus 1Mo YEThIpe
KOKKa;

capIuHBbI (0T JaT. Sarcino — coeAMHSI0) — MaKeThl KOKKOB, 00-
pasyroluecs Ipu JAeJICHUN WX B TPEX B3aUMHO MEPHEHIUKYISPHBIX ILIOC-
KOCTSIX M COCTOsAIIME U3 8§ WiK 00jiee KIETOK;

cTaduI0KOKKHU (0T rped. Staphyle — BuHorpagHas rpo3n) —
CKOIUIEHUS KJIIETOK, HATOMUHAIOIIKE IPO3/bsi BUHOTPAJa B pe3yJIbTaTe Jie-
JIEHUS B Pa3HbIX IUNIOCKOCTSIX;

I 0 HO K O K K 1 (BO30yIuTEIN TOHOPEN ) UMEIOT (popMy KoDerHbIX
3€peH, COEAMHEHHBIX IO JBa W OOpAIEHHBIX APYT K APYTY BOTHYTHIMU
CTOpOHAMU;
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NHEBMOKOKKH U MEHHUHT OKO KK U 10 (hOpME HATOMUHAIOT
IUIaMsl CBEYM M PACITIOIIAratoTCs MOMAPHO IMUPOKUMUA OCHOBAHUSIMU BOBHYTPb.

2 3

11 12

15 16

Puc. 7.1. OcHoBHbIe popMbl OakTepuit (Bopobnes u nip., 1994):
1 — cTadunOKOKKH; 2 — CTPENTOKOKKH; 3 — capliiHa; 4 — TOHOKOKKHU;
5 — MHEBMOKOKKH; 6 — Karcyna MHEBMOKOKKOB; / — KOpuHeOakTepuu audrepun;
8 — xknoctpuauu; 9 — 6ammuiel; 10 — Bubpuonsl; 11 — cnupusuisl; 12 — tpenonemsl;
13 — Goppenuu; 14 — nentocnupsl; 15 — akTHHOMUIIETHI; 16 — pacmnoaoKeHHe KTy TH-
KOB: @ — MOHOTPUXHU; O — 10OTPUXHU; B — aMPUTPUXH; T — IEPUTPUXHU
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llanoukosuonvie bakmepuu UMEIOT MTUIMHAPUUECKYIO GOpMy pas-
JUYHOU JUIMHBI W JAMAMETpa U Pa3INvaroTCs Takke Mo (QopMe KOHIIOB
KJIETKH U B3aUMHOMY PACIMOJIOKEHHUIO KJeTOK. KOHIIbI majioyek ObIBatoT
oOpe3aHHbIMU (CHOMpEs3BeHHas Majoyka), 3a0CTpeHHbIMU ((Jy300akTe-
pHUH), 3aKPYIJIICHHBIMU (KUIIIEUHAS MAJIOYKa), UMEIOIIMMHU yTOJIIICHUST Ha
KOHI[aX ¥ HallOMUHAaouMe OynaBy (KopuHeOakTepuu qudTepun).

[Tanoykun MoOryT pacmonaraTbCs OJUHOYHO, MapamH, IEMOYKAMH,
4acTOKOJIOM, po3eTKoh. Cpelr MaloYKOBUIHBIX OaKTEpHUil BCTPEUAIOTCS
BUIbI, 00pa3yIolre 3H10cnopsl — oarmisl 8 (ot jgat. bacillus — mamouka)
u kioctpuauu (ot rped. closter — BepeTeHo), U He 00Opa3yloIHe CIop —
OakTepuu (MCEBIOMOHAbI, KUIICYHBIC MATIOYKU, CATIbMOHEIUIBI, MaIOUYKU
poTest U JIp.)

Bo30yaurenu nudrepun, OTHOCSIIMECS K POAY KOPUHEOAKTEpHUid,
XapaKTEePU3YIOTCAd HAIMYUMEM Ha KOHLAX Nanoyek 3epeH noiaudocdaros.
[Tamouku, oOpasyromye BETBUCTbIE (OPMBI, OTHOCAT K MHKOOAKTEPHUSIM
(MuKoOakTepuu TyOepKye3a, aKTHHOMUIIETHI, OndunodakTepun).

H3zeumobie 6akmepuu. K n3BUTHIM (pOpMaM OTHOCSITCS:

BH O puoHBI (0T J1aT. VIbrio — u30rHyTHIi) — Cllerka W30rHyThIC
MajouKH, Mo (HopMe HAMOMUHAIOIINE 3aTSATYIO (XOJEPHBIM BUOPUOH);

KaMIOHIO0O0aKTeP bl — KICTKA UMEIOT U3THOBI, KaK y KpblJia
YalKu;

CHUDPHUI I B — clabo u3BuThIE (HOPMBI, KJIETKH UMEIOT 3—5 3a-
BUTKOB,;

COHUPOXET bl — CWWIBHO U3BUTHIE ()OPMBI — TOHKHUE, JJINHHBIE,
W3BUTHIC KJIETKU CO MHOKECTBOM 3aBUTKOB. Cpeqii CIIUPOXET BCTPEUAIOT-
Csl BUJbI, TATOTCHHBIC IJI YeJIOBEKa. DTO MPEACTABUTEIN POAOB JENTO-
cnupa (Leptospira), peronema (Treponema), 6oppenus (Borrelia).

7.2. OKkpawmBaHue 6aktepun no Npamy

Bce OakTepun mo 3ToMy NpU3HAKY Pa3ACISIIOTCS HA IBE TPYIIIHL:

* Kpacsuuecs 1o [’ paMy — rpaMIiosIOKUTENbHBIC;

* HE Kpacsuecsa no ['paMmy — rpaMmOTpULIaTENIbHBIE.

B ocHoBe MeTo1a nexkar pa3iniyus B XMMHUYECKOM COCTaBE U CTPO-
€HUU KJICTOYHOW CTEHKHU OaKTEepUA.

CymHOCTh METOJIa OCHOBAaHA HA Pa3IMYMU B XMMHUYECKOM COCTAaBE
Y CTPOEHUHU KJIETOUYHOU CTEHKH OaKTEpUH.
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Texnuka oxpawueanus bakmepui no I pamy

1. Ha 00e3x)upeHHoe NpeIMETHOE CTEKJIO HAHECTH B TPEX MECTax
TPU KaIlJid BOJbI U IPUTOTOBUTH TPU TOHKUX Ma3Ka pa3HbIX BUJIOB OaKTe-
puii: MO KpasM KOHTPOJbHBIE (C 3aBEJOMO M3BECTHBIM OTHOIICHHEM HX
K OKpacke 1o ['pamy), a B HEHTpE — Ma30K UCCIEAYEMOU KYJIbTYPBHIL.

2. Ma3ku BBICYIIUTH U 3a(DUKCUPOBATH B IJIAMEHH CIIUPTOBKHU.

3. Ma3ku okpacuTh B TedeHHWE | MHUH TEHIIMAHBUOJIETOM (I1OJIO-
KUTh Ha MPEAMETHOE CTEKJIO MOJIOCKY (UIBTPOBAIBLHON OyMaru, mpornu-
TaHHOM KpacuTeJIeM, U CMOYMUTH €€ BOJOM).

4. ByMaxKy ¢ KpacuTeJIeM yAAJSIIOT U, HE IPOMbIBas Ipenapar Bo-
JIOM, HAHOCST Ha Hero pactBop Jlrorons. BelaepkuBaroT B TeueHue 1 MUH
(10 IOJIHOTO MTOYEPHEHUS Ma3Ka).

5. IIpenapat, He mpombIBas BOAOM, oOpadarsiBatoT 96 %-M criup-
TOM B TeueHue 15-20 c, mpu 3TOM MPEAMETHOE CTEKJIO CIEAYET HEmpe-
pPBIBHO TMOKaunBaTh. OUE€Hb BAXXHO YETKO MPHUACPKHUBATHCS BPEMEHHU
oOecuBEUMBaHUsA, TaK KaK IpPU €ro IMpeBbIIIEHUH O0ECIBEUHBAIOTCS
Y TPaMIIOJIOKUTENIbHbIE OaKTEpUH.

6. Ilpenapatr mpoOMBIBAIOT BOJOM, HAKJIA/IBIBAIOT HA HETO MOJOCKY
¢uiabTpoBasIbHOW OyMaru, nponuTaHHoil (ykcuHom Ildeitdepa, cmauu-
BAIOT €€ BOJIOM U OKPAIIMBAIOT B TEUEHUE | MUH.

7. ByMa)xXKy ¢ KpacuTeJIeM yJaJsitoT, penapar npoMbIBatOT BOAOM,
OCyHIaloT (PUIBTPOBATEHON OyMaroi.

8. Ha nmpemapaTt HaHOCST KeAPOBOE MAcCJIO U PACCMATPUBAIOT C UM-
MEpPCHOHHBIM OOBEKTHBOM.

[Tocne Takoit 00pabOTKU TPaMIIOIOKUTEIbHbIE OAKTEPUN OKPAILI-
BaIOTCS B (DUOJIETOBBIN LIBET, @ rpaMOTpUIIATENIbHbIE — B KPACHBIH.

['paMIONOKUTENbHBIMU  SIBASIIOTCS MUKPOKOKKH, CTPENTOKOKKH,
cTaUIOKOKKH, OalusUIbl, KJIOCTPUIUU, MOJIOYHOKHUCIIBIE OaKTEepHUu.
K rpamMoTpuniaTenbHbIM OTHOCSITCS KHILIEYHbIC MAaJOYKH, CATbMOHEIIBI,
Opy1uesibl, BO3OYAUTENN AU3EHTEPUHU, XOJEPhl, YKCYCHOKHCIbIE OaKTe-
puH, ICEBIOMOHABI U AP.

7.3. ObHapyxeHne NoABMXKXHOCTU OaKTepumn

MHorue BHIIBI OaKTepHid CITIOCOOHBI K CAMOCTOSITEIIHHOMY JBHYKE-
HUIO Onarojaps HaJIWYHWIO y HUX KTYTHKOB. Pacrmono’keHue KTIyTHKOB
1 UX KOJWYECTBO SIBJISICTCS OJHUM W3 JHATHOCTHYECCKHUX IMPHU3HAKOB MPH
OTIPE/ICIICHUH BH1a OaKTEPHH.

66



Jlia oOHapyKeHUs TMOABUKHOCTU OAaKTEpUl TOTOBAT IperapaThl
«BUCSYAs KaIUIs» WIM «pa3faBieHHas KaIUulsi», UCHOJIb3ysl MOjojble (0-
HOCYTOYHbI€) OyJlbOHHBIE KYyJIbTypbl Oaktepuil. Ilpu HaOmonenuun mnon
MHUKPOCKOIIOM B TI0JI€ 3pE€HHUS XOPOILO BUIHO AKTUBHOE MEPEMEILICHUE OT-
JEJbHBIX KJIETOK B PA3HBIX HAIIPABJICHUSAX U C PA3HOU CKOPOCTHIO.

7.4. OKpawmBaHue cnop bakrepumn

biarogapsi 0COOEHHOCTSIM CBOEro0 CTPOEHUSI CIOpbI OakTepuil 00-
JAJal0T BHICOKOW YCTOMYMBOCTBIO K Pa3IMYHbIM HEOJaronpusTHbIM (hak-
TopaMm BHewHel cpeabl. [Ipu 00buHON 00paboTKe Mpenapara METUIIEHO-
BBIM CMHUM CIIOPBI HE OKPAIIMBAIOTCS U BBIMJISAAT Kak O€CIIBETHBIE KPYT-
Jbl€, OBAJbHBIE WM AJUIMIICOBUJHBIE TEJbLA, XOPOIIO MPEIOMIISIONINE
CBET. DTO OOBSICHSETCA TeM, YTO 000J0YKa CIOPHl OOJamaeT OOJbIION
IJIOTHOCTBIO, XapaKTEPU3YETCSI BBICOKUM COJIEPYKAHHEM JIUIIUJIOB U B ca-
MOH CHope OTCYTCTBYET CBOOOJHAasi Boja. MeTojbl OKpallMBaHUs CIOP
OCHOBAaHbI Ha MIPUMEHEHUHU MPOTPABIUBAIOIINX BEIIECTB (OOBIYHO Ca0BIX
KHCJIOT, Pa3phIXJISIOMINUX 000JI0UKY CIIOPHI) U JajJbHEHIIEH OKpacke Ma3Ka
KpacuTesneM npu HarpeBaHuu. OKpacUBIIUKICS MPOTOILIACT CIOPHI yAEP-
KUBAET KPacUTEIb MPOYHEE, UEM LIMTOIIa3Ma KIIETKH, TOATOMY OH, B OT-
JUYMe OT LUTOIJIa3Mbl, HE OOECIBEUYMBACTCA MPH TOCHIEayIomend odpa-
6o0T1ke kuciaoron. OOeCBEYECHHYIO ITUTOTUIA3MY TOTIOJIHUTEIBHO OKpAIlln-
BAIOT KOHTPACTHBIM KPACHUTEJIEM.

Memoo Luns —Hunvcena

1. T'oTOBAT OOBIYHBIM CIIOCOOOM (PUKCUPOBAHHBIN Ipernapar Oak-
TEpUM.

2. Ha npenapar HaHocsT 5 %-i1 pacTBOp XpOMOBOU KHCIIOTHI U BbI-
JEPKUBAIOT B TeueHre 5—10 MuH.

3. Kucnoty cMbIBalOT BOJIOM, Ha MpemapaT HAHOCAT MOJOCKY (HUIIh-
TPOBAJIBHOW Oymaru W OOMJIILHO CMauyMBAIOT €€ KapOOJOBBIM (hYKCHHOM.
[TogorpeBatoT mpenapaT HaJl MJIAMEHEM CHUPTOBKHU JO MOSIBICHUS MapOB
(HE OBOJIS 10 KUIIEHUS ), 3aT€M OTBOJISAT €r0 B CTOPOHY U JOOABJISIOT HO-
BYIO TIOPIIMIO KpacuTess. DTy MPoILeAypy MPOBOIAT B T€UEHUE 5S—7 MHUH.
BaxxHo, 4TOOBI KpacuTellb HE UCTIapsyIcsa U OyMara He MoJichbixana.

4, Tlocnme oxJaXKIeHHs TMPEIMETHOIO CTeKia OyMary CHUMAOT,
mpenapar IpOMBIBAIOT BOJIOM M oOpadaThiBatoT 1 %-M pacTBOPOM COJITHOM
WA CEpHOM KHUCIOTHI B TeueHue 15-30 c. IIpu npuroroBieHnn npenapara
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criopooOpasyrommx namodek B. subtilis, B. mycoides wiu B. mesentericus
LUTOIIa3MYy KJIETOK pEKOMEHyeTcsl oOeclBeurBaTh B TeueHue 16—18 c.

5. [Ipenapar okpammBaroT METUJICHOBBIM CUHUM B T€ueHue 1—2 MuH,
3aTe€M KpacUTENb CMBIBAIOT, IpErapar OCyIlIaloT (PUIbTPOBAIBHON Oymaroii
Y pacCMaTpUBaIOT C IMMEPCUOHHBIM OObEKTUBOM.

[Ipu Takoit 0OpaboTke mpemnapara CIOpbl OKPAIIMBAIOTCA B Kpac-
HBIM LIBET, & BEr€TaTUBHbBIC KJIETKU — B CUHUM.

Memoo Ilewkosa

1. Ha mpurotoBiaeHHbIN (DUKCUPOBAHHBIN MpernapaT HATUBAIOT Me-
TUJIeHOBbIM cuHuil Jleddnepa u, aepka CTEKIO HAJ MIAMEHEM, KUISATST
B TeueHue 15-20 c, He nomycKasi BbICBIXaHHS KPACKHU.

2. Ma3ok npoMbIBaIOT BOJIOM U JokpamuBaroT 0,5 %-M pactBopom
HEUTPAIIBHOTO KpacHOro B TeueHue 30 c.

3. [Ipenapat mpomMbIBaIOT BOJOM, OCYIIAIOT U PACCMATPUBAIOT C UM-
MEPCHOHHBIM OOBEKTHBOM.

[Ipu 3TOM METOZIe OKpAcCKU CIIOPHI OKPAITUBAIOTCS B TOIYyOOU WU
CUHHUM LIBET, a HUTOILIa3Ma KJIETOK — B PO30BBIN.

Jns uaeHtudukauu OakTepuil Ba)XKHO BBISICHUTH THII CIHOPO-
oOpazoBaHus (OAMIUISPHBIN, KIIOCTPUIUATBHBIA I TUICKTPUIUAIBHBIN),
pPacoJIOKEHUE SHIOCHOPHI B KJIETKE (MOJSPHOE, LIEHTPAJIbHOE, HKCILIEH-
TpaibHOE), (OPMY CBOOOIHBIX CIOP (OKPYTJIbIE, OBAbHbIE, IMJIUNHIPUYE-
ckue). s 3Tol 1enu MCHOJIb3YIOT JBYX- WM TPEXCYTOUHbBIE KYJIbTYPBI
CIIOPOOOpa3yoIMMX OaKTePHUH.

7.5. BbiaBneHue kancyn y 6aktepun

HekoTopbsie MUKpPOOpPraHU3MbI, OCOOEHHO MPU POCTE HAa OOTaTHIX
yTIeBOAaMH cpefax, 00pasyroT Karcyibl. Hannmuue kancynbl sBiseTcs aua-
THOCTUYECKUM TPU3HAKOM Npu uaeHTuukanuu O0aktepuid. [Ipu oObIIHBIX
METO/IaX OKpaIlMBaHUS OAaKTepPUil KarCyJbl OCTAIOTCS OecrBeTHBIMH. Jliis
BBISIBJICHHSI KaIlCyJl IPUMEHSIOT CIIeIIMaIbHbIE METO/IbI OKPACKHU.

Oxkpacka kancyn no memooy I'unca—byppu. Kunkas dyepHas TyIlb
Pa3BOJUTCS IUCTUIIMPOBAHHOM BOJOM B cooTHomeHuu 1:10. Kamto cyc-
MeH3UN OaKTepuil CMEIIMBAIOT HA MPEAMETHOM CTEKJIE C Karuied pas3Be-
JICHHOM TYIIIH, TIIATEIHHO PA3MEIIUBAIOT U PACIIPEACIISIOT TOHKUM CIIOEM
Ha MOBEPXHOCTU cTekna. [IpenapaT BhICyIIMBAIOT HA BO3AYyXE M paccMar-
pUBAIOT C HWMMEPCHOHHBIM O0O0BEKTHBOM. Ha npiMuaTo-teMHOM (oHE
npenapara 0akTepHaIbHBIC KIIETKH OKPY>KEHBI OCCIIBETHBIMU KarCyJIaMHU.
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KonmponvHnwvie 6onpocwi

1. Kakue meroasl uccinenoBanusi mopdoisiorun 6akrepuii Bam uz-
BECTHBI?

2. B ueM 3akirro4aeTcs CyImHOCTh M TEXHUKA OKpPacKu OaKTEpHil 1Mo
I'pamy?

3. KakoBbI 0COOEHHOCTH OKpaIIuBaHUS CIIOP OaKTepuid?

4. KakuMu MeToJIaMi MO>KHO YCTaHOBUTD MOJIBMXKHOCTH OaKTepHii?

5. KakuM MeTo10M MOJIb3YIOTCS JJIs1 BBISIBJIICHUS KarCysl y OakTepuii?
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8. UBYHEHUE KYJIbTYPAIIbHbLIX N ®U3NONOTIO-
BUOXUMUYHECKUX NMPUSHAKOB BAKTEPUA

Llenv  pabomwi: PacCMOTPETh KyJNbTypaldbHble H (PU3HOJIOTO-
OMOXMMHYECKNE MPU3HAKU OAaKTEpHil, BEIPAILICHHBIX HA PA3JIMYHbBIX MMHUTa-
TEJIbHBIX CPENaXx.

8.1. KynbTypanbHble nNpu3Haku 6akrepumn

KynbTypanbHble TpU3HAKU OAKTEPUIl BBISBISIOT IO OCOOEHHOCTSIM
UX POCTA HA PA3IMYHBIX KUJKUX U IJIOTHBIX MHUTATEIbHBIX cpenax. Kaxk-
JBIA BUJ MUKPOOOB 00pa3yeT Ha IJIOTHBIX Cpe/lax KOJOHHUH OIpeIeTICHHO-
ro pa3Mepa, COOTBETCTBYIOIIEH (POPMBL.

Kononun xapakTepusyior no pazmepy, ¢popme, npoduiito, KOHTYypy
Kpasi, TOBEPXHOCTH, IBETY, CTPYKTYPE U KOHCUCTECHIIUH.

Paszvep xononun omnpenensiercsa €€ IUaMETPOM, B 3aBUCHMOCTH OT
KOTOPOTO Pa3anuyaroT TOUYECYHbIE KOJOHUU — JUaMETp MeHee | MM, MeNKue —
muametp 1-2 mm, cpeanue — ot 2 10 9 mm, kpyrHbie — 10 MM 1 Ooiee.

@opma KOTOHUU OBIBACT OKPYTJION, HEMPaBUILHOM, aMeOOBUIHOM,
PO3ETKOBHUIHOM, KOHIIGHTPHYECKOH U T.1. (puc. 8.1).

Ilpoghuns KONOHUM XapaKTEPU3YETCs MPUTIOAHITOCTHIO €€ HaJl T0-
BEPXHOCTHIO MUTATEIHLHON Cpelbl U KOHTYPOM (OPMBI B BEPTHUKAIBHOM
paspesze. Ompenensiercss npo@uiib KOJOHUU TPU BU3YAITHBHOM H3YUYECHUU
CBEpXy M CcOOKy. PaznuuaroT IUJIOCKHE, BBINYKIIbIC, KpaTepooOpa3HbIe,
KOHYCOBHIHBIC, KaIJIEBUAHBIE KOJIOHUU (puc. 8.2).

Kpaii konoHum onpenenstor npyu pacCCMOTPEHUH €TI0 YEPE3 JIYITYy WM
B MUKPOCKOII C YBeJIMYE€HUEM 8X. PaznnuaroT ciemyronme KOHTYphI Kpas
KOJIOHWH: POBHBIN, BOJHHUCTBINA, OaXpoMYaThli, 3yOdaThiii, (DeCTOHUYATHIMH,
JIONACTHOW, PECHUTYATBIA, BOPCUHYATBIN, BETBUCTBIN, PU30OUIHBIN U AP.

llosepxnocms ObIBaeT TNAAKOW WM LIEPOXOBATOM, CYXOM WM
BJIQXXHOM, OOpO3AYaTOM, CKJIAA4aTOM, MOPIIUHUCTON, OapXaTUCTOM,
OyrpucTOM, C KOHIIEHTPUYECKUMHU KPYTraMH WJIM paIualibHO UCUEPUCHHAS.

Onmuueckue ceoucmea: po3pavyHasi, NOJIYTIPO3padHas,
Herpo3pavHasi, PIyopecIupyromas.

[Jsem KONOHMM OIPENESETCS MUTMEHTOM, KOTOPBIM CHUHTE3UPYETCA
JTAHHBIM BUJIOM MHKPOOpTaHW3Ma. B 3aBUCHMMOCTH OT TuTia 00pa3yemMoro mur-
MEHTa KOJIOHMA MHKPOOPTaHU3MOB MOTYT OBITH OKpAIlICHbI B KPACHBIHN, PO30-
BBIH, JKEJITBIN, 30JI0TUCTO-OPAHIKEBBIN, )KEJITO-3EJICHbINA, CHHUI, YEPHBIN 1BET.
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Puc. 8.1 . ®opmbl KOJTOHUI MUKPOOPTaHU3MOB!
a — Kpyriasi; 6 — Kpyriias ¢ (PeCTOHUAThIM KPaeM; g — KPYIJiasi ¢ BaJIMKOM 110 Kparo;
2, 0 — PU30UJIHBIE; € — KpYTyiasi C pU30MIHBIM KpaeM; d/c — aMeOOBUIHAS; 3 — MUILICIUAIIbHAS,
u — CKJIayaTasi; K — HelpaBWIbHAs; /1 — KOHLICHTpUYECKas; M — CIOKHAs

Cmpyxkmypa KOJIOHHM ObIBAET OJIHOPOJHOM, MEIKO- WIM KPYMHO-
3€pPHUCTON, MyYHUCTOM, TJIEHYATOW, BPACTAIOIIIEH B arap.

Koncucmenyuss MOXET ObITH TACTOOOPA3HOM, JIETKO CHUMAIOIIECHCS
METJIEH, BA3KOW WIN CIU3UCTOW, MPUJINMNAIOIICH U TAHYILIEHCS 3a TMETJIEH;
IJIOTHOM; BOJIOKHUCTOM; TE€CTOOOPA3HOM; CMETaHOOOpa3HOM; CyXOM, CHH-
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MAIOIIEHCS C TOBEPXHOCTH arapa B BUJEC YIIPYroM IUNICHKHU; XPYIIKOU, pac-
CBHINAIOIICHCS TIPU MPUKOCHOBEHUM TeTiel. KOHCUCTEHIUIO KOJIOHWU
YCTAaHaBIIMBAIOT, IPUKACASICh K €€ MOBEPXHOCTH NETIICH.

_ ot w - - __aiiliie., _m_
i) o) () o)

o) ) HC)

Puc. 8.2. [Ipoduias KOI0HUI MUKPOOPTaHHU3MOB:
@ — U30THYTBIN; 6 — KpaTepPOBUIHBIN; 8 — OYIPUCTBHIl; 2 — BpacTaloOLUil B arap;
0 — TJIOCKUM; e — BBIYKJIBIN; ofc — KaIJIeBUIHBIN; 3 — KOHYCOBHIHBIN

[Ipy moceBe MHUKPOOPraHU3MOB WMPUXOM OTMEUAIOT WHTECHCHB-
HOCTh pocTa (OOMIBbHBIM, YMEpPEHHBIN, CiIalOblil), 0OCOOEHHOCTH MITPHUXA
(3aTATUBAIOININM, BETBUCTHIN, OYTPUCTHIN ), ONTUIECKHNE CBOMCTBA TTOBEPX-
HOCTH, LIBET, KOHCUCTEHIHUIO.

JInst XapakTepuCTUKUA POCTa OAKTEpUl B KHUAKUX Cpefax MpPOU3BO-
JIT TIOCEBBI KYJBTYP B MSCONENTOHHBIA OYJIbOH WX APYTYH Cpeny,
00eCTeYnBaOIyI0 UX XOPOIIHM pocT. [ onucanus pocta UCHOJIb3YIOT
4—7-cyTOYHBIE KYJIBTYPbI, BBIPAIICHHBIE B CTAllMOHAPHBIX YCIOBUSIX.
B nepByto odepeabr OTMEYAlOT HMHTEHCHUBHOCTH pocTa (CKYAHBIM,
yMEpEHHBIN, OOMIBHBIN). 3aTeM O0OpalaloT BHUMAaHHUE HAa TOMYTHEHHE
cpeabl (OJHOPOJHOE, XJIOMBEBHIHOE, C IICIKOBUCTOW BOJIHHUCTOCTBIO),
HaJM4yue MUICHKHU (TOJICTAasi WM TOHKasl, CyXas WU CIM3UCTasl, TiiajKas
WIM CKJIaauaTtas, KoJblleoOpasHas wWiM ciuiomHas). Ecmu KyiabTypa
NUrMEHTa He 00pa3yeT, TO LBET Cpelbl HE H3MEHSETCA, a OCaJoK
npuoOpeTaeT, Kak MpaBWIO, CEpOBATO-OENbI WM  KEITOBATO-
KOpUYHEBBIM 1BeT. Hepenko pocT MHKpOOPraHW3MOB B KHUIKOU cpelie
COMPOBOXK/IACTCS MOSIBIICHHEM 3amnaxa, BbIJICTICHUEM rasa.
["a3000pa3zoBanme 0OOHAPYKUBAECTCS IO TOSIBICHHUIO My3bIPHKOB WJTH TICHBI.
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8.2. dusnornoro-oMoxmmMuyeckue nNprU3Hakn Gaktepum

[Ipu n3ydyeHun (PuU3HOIOrO-OMOXMMHUYECKUX MPU3HAKOB OakTepuid
UCCIEAYIOT UX OTHOILIEHHE K KUCIOpPOAY, PEpMEHTATUBHYIO aKTHUBHOCT,
CHOCOOHOCTh  PACIICIUIATh pa3JIMYHbIE YIJIEBOABI C HAKOIUJICHUEM
OTpeJIeJICHHBIX MPOAYKTOB METa00IU3Ma.

OmHoweHue k Kuciopooy 6ozoyxa. 110 OTHOLIEHUIO K KUCIOPOIY
BO3/lyXa MHUKPOOPTaHM3MBI JIETSAT Ha OOJUTaTHBIE a’poObl, MUKPOAIPO-
¢buibl, pakynbTaTUBHBIE aHA’POOBI M OOJUraTHbIe aHa’dpoObl. OO OTHO-
HIEHUU OAKTEepUil K KUCIOPOIY CYISAT MO POCTY KYJbTYpPbl IPU MOCEBE €€
YKOJIOM B CTOJIOMK C MUTaTEIbHBIM arapom. AspoObl pa3BUBAIOTCS B
BEpXHEH YacTH yKOJIa, aHa3pOoObl — B HMKHEN 4acTH, a (aKyJIbTaTUBHBIE
aHa’pOObl — PABHOMEPHO 10 BCEMY YKOIY.

Cpenn OMOXUMHYECKUX CBOMCTB KYJbTYphl HAMOOJIEE BAXKHO OIpe-
neneHre ux (HepMEeHTaTUBHON aKTUBHOCTH.

Hcnonvzosanue yeneeo006 u cnupmog KyJlbTypaMu MUKpPOOpra-
HH3MOB OIPEJICIAIOT myTeM nocesa 0,1-0,2 cM® CyCIeH3HH HCCIeayeMbIX
KJIIETOK B MPOOUPKHU C KUJIKOW WM TMOJYXKUIKOU CPEIou, colepraiien
yIJIEeBOJ W UHAUKaTop. s oOHapykeHus oOpa3oBaHuUs Ta3a MpU pac-
HIETUICHUH YTIEBOAO0B B KUJKYIO Cpely onmyckaroT nomiasku. Hadop cpen
C YyIJIEBOJAMU U WHIAUMKATOPOM HAa3bIBAIOT «IBETHBIM» psAnoM ['ucca.
Ha3Banue «1BeTHO» psij CBSA3aHO C TEM, UTO IOJI IEHCTBHEM (DEpMEHTOB
KJIETOK OJHHU Caxapa PacLICIUISIOTCA ¢ HAKOIJIEHHEM KHMCJIOThI WIIH IIEJI0-
YW, 3a CUET YEro M3MEHSETCS UBET UHAWKATOPA U CPElbl, Ipyrue caxapa
HE PaCILICIUISIOTCA, U UBET cpeabl He n3MeHsaerca. Koporkuil psa ['ncca
BKJIFOYAET CPEbI C TIIFOKO30M, JJAKTO30M, Caxap0o30M, MaJIbTO30M U MAHHHU-
TOM. B JUIMHHBIA psAJ JAOMONMHUTENBHO BBOJAT Cpelbl C apabHHO30i,
KCHJIO30M, pPaMHO30M, TallaKTO30M, a TakXke IMojucaxapuibl (MHYJIMH,
Kpaxmail, IEKCTPUH) U CIIUPTHI (TJIULEPHUH, TYJIbLHT, HHO3WUT).

3acestHHbIE TPOOUPKH TOMEIIAIOT B TEPMOCTAT MPU ONTUMAILHOMN
temneparype. Pe3ynbraThl yuuThiBaroT 4epe3 2—4 cyT (s MEIJICHHO
pacTylmux MUKpOOpraHusMoB — yepe3 7—10 cyt). OTMeuaroT u3MeHEHHE
BETA MHAMKATOpPA WM OTCYTCTBHE WM3MEHEHMS LBETA CPENbl, a TAKKE
NOSIBJICHHE WJIM OTCYTCTBHUE r'a3a B MOIUIABKE.

Ha ocHOBaHMM MOSY4YEHHBIX JAHHBIX JEJIAIOT BBIBOJ, KAKME caxapa
ACCUMIIMPYET UcclielyeMas KyJabTypa OakTepuil.

IIpomeonumuueckas axmusnocmsb. MHUKpPOOpPraHU3MbI, 00Jagar0-
M€ NPOTEOJUTUYECKON AKTHUBHOCTBIO, PA3KMKAIOT KEIATHH, NMENTOHU-
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3UPYIOT MOJIOKO. [[J1 ompenesneHus dToro Npu3HaKa KyJIbTypy UCCIEAye-
MBbIX OaKTepuil 3aCeBaOT YKOJIOM B MPOOUPKH C KEIATUHOM U KYJIbTHUBH-
pytoT B TeueHne 4—10 cyT mpu KOMHATHOM TeMIlEparype, OTMedas INpH
ATOM CKOPOCTh Pa3KMKEHUS U €r0 XapakTep: MOCIOWHBIA, BOPOHKOOO-
pa3HbIi, My3bIpyaThii U T.0. (puc. 8.3).

Puc. 8.3. Xapakrep pa3KiKeHUs jKelaThHa NpoTea3aMu
UCCIIEelyeMbIX OaKTepuii

Kamanasnaa axmuenocms. @epMeHT KaTanazy oOpa3yloT MHOTHE
a’poOHbIE MHKPOOpPraHu3Mbl. [[1s1 MpoBeAEHUS] HCCIIEOBAaHUS KarlIto
10 %-ro pacTBOpa nmepokcuaa BOAOPOAA HAHOCIT Ha KOJOHUIO MHUKPOOP-
raHu3Ma, BBIPOCIIYIO B TeueHue 24 4 Ha MmIoTHOU cpeze B vaike [lerpu.
Boinenenue kuciaopoaa B BUJiE€ My3bIPbKOB ra3a CBUJETEILCTBYET O HAJIH-
41U B KJIETKaxX OaKkTepuil KaTanasbl.

Xapaxmep pocma 6 monoke. O0€3KUPEHHOE MOJIOKO Pa3BOJSAT BO-
noit B cooTHOIeHUU 4:1, 100aBISIOT MHIUKATOP OPOMKPE30JIOBBIA ITyp-
nypueiit (2 em® 1,6 %-ro crmproBOoro pactBopa Ha 1 maM° MONOKa) WIH
nakmyc (10 cm® 4 %-ro pactBopa Ha | M MOIOKaA), Pa3IHBAIOT B IPO-
6upku emkocthio 8—10 cM® n crepuamsyioT B aBTokiase mpu 0,05 MIla
B TeueHue 20 muH. [IpoOupku ¢ MOJOKOM 3aceBalOT UCCIEAYEMON KYJIb-
Typoi OakTepuil U KyJIbTUBHPYIOT 6—14 CyT mpu ONTUMAILHOW Temrle-
patype. OOpa3oBaHHMe KHUCIOT MHUKpPOOpPTraHW3MaMu IMpHU PaCIHICTUICHUU
JAKTO3bl OTMEYAIOT 0 M3MEHEHWIO ILBe€Ta MHAuKaropa. Ecim kuciora
HAKaIUIMBA€TCS B 3HAYMTEIBHOM KOJUYECTBE, TO 00pa3yercs CryCTOK.
bakrepun, o0nagaronme akTUBHBIMU MPOTEAa3aMU, PAaCIICIUISIIOT KAa3€uH,
BBI3bIBas MENTOHU3ALMIO MOJIOKA.
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Obpaszosanue undoona. HexkoTOpble MHKPOOPTaHU3MBI O00JaJAI0T
CIIOCOOHOCTBIO PACHICIISATE AMHUHOKHCIIOTY TpunrtodaH ¢ oOpazoBaHUEM
WHI0JIa, YTO TAKXKE SBIISCTCS AUATHOCTHYECKUM IMPU3HAKOM TIPH OTpee-
JeHUW BuAa Oaktepwid. Jlms ompemeneHus WHIOJA MPUMEHSIOT METOJ
Mopeis. TIpo6upkn ¢ 8—10 cM® CTepHIBHOTO MSICONENTOHHOTO OyIIbOHA
¢ no6asnenuem 0,01 %-ro Tpuntodana (wim 6€3 HEro) 3aCeBAIOT UCCIIETY-
eMoil KynbTypoil Oaktepwii. [log BaTHON HPOOKOW YKPEIUISIOT IMOJIOCKY
buIbTpOBAIBHOM OyMaru, MPOIMUTAHHYIO IIaBeIeBON KUCIOTOM. [Ipodupku
MHKYOHPYIOT TIPU ONTUMAIBHOU TemrepaTrype B TeueHue 24 4. [Ipu oOpa-
30BaHWY WHI0JIA HIDKHSIS YaCTh TIOJIOCKH OKPAIIMBAETCS B PO30BBIM IIBET.

Obpa3zosanue ammuara. AMMOHU(]UKALIKS OCIKOBBIX BEIIECTB IO/
BIUSHAEM ()EPMEHTOB MHKPOOPTaHHW3MOB COIPOBOXKIACTCS BBIICICHHEM
aMMHuaka. Ty CIIOCOOHOCTh OaKTepui YCTaHABIMBAIOT ITyTEM 3aceBa HC-
CJIeTlyeMOU KyJIbTYPbl B IPOOUPKHU C MSICOTIENITOHHBIM OYJTLOHOM, KOTOPBIE
WHKYOMpYIOT B TeueHue 2—-3 cyT B Tepmocrtare npu Temmeparype 37 °C.
OOpa3oBaHre aMMHaKa OMPEACNAIOT MO H3MEHEHHIO OKPACKH TMOJOCKU
JTAKMYCOBOM OyMa)XKH, YKPEIUIECHHOW MEXJy MPOOKOW W TOPJIBIIIKOM
MpOOUPKH TaKUM CIIOCOOOM, YTOOBI IMOJOCKA HE Kacalach MUTATEIHHOM
cpenbl. Brlmenenme aMvmmaka 0003HayaeTCs HM3MEHCHHMEM  I[BETa
JAKMYCOBOM OyMa)KKH M3 KPacHOTO B CHHUH.

Obpas3zosanue ceposo0opooa. ITpu paciienjaeHuu
MUKPOOPTaHU3MaMU  CEpPOCOJIepKAIIMX  AMHHOKUCIOT  (IUCTEHH,
METHOHHMH) oOpasyercs cepoBoaopond. s ompeneneHus oOpa3oBaHUS
CEpOBOAOPOJA TMPOOUPKH C MICOMENTOHHBIM  OyJIhOHOM  3aceBaloT
UccleyeMor KyJbTypoi OakTepuil U 1moj| MPOOKON YKPEIUISIOT MOJIOCKY
(¢uabTpOBaIbHOW OyMarv, MNPONUTAHHYIO PAacTBOPOM alerara CBHUHIIA.
3acesitHHbIE MPOOMPKU TOMEIIAIOT B TEPMOCTAT MPU ONTUMAIBHOU
temneparype Ha 7-10 cyt. Beimenenue cepoBogoposa (UKCHUPYIOT IO
MOYEPHEHHIO TIOJIOCKH BCJIEICTBUE O0OPa30BaHUS CEPHUCTOTO CBUHIIA.

Ha ocHoBannu MOpPQOIOTUYECKUX, KYIbTypadbHBIX U (PU3HOIOTO-
OMOXMMUYECKUX MPU3HAKOB BBIICIEHHON KYJIBTYPhI ONPEISISIOT €€ BUIIO-
BYIO TIPUHAIJICKHOCTD, TIOJB3YSCH OnpeienuTenieM oaktepuit bep k.

UccnenoBanus nmo uaeHTudukaruu Oakrepuit opopmiisiror B op-
Me mpoTokoJa (tab. 8.1).

B HeoOX0auMBIX ciydasx MPOBOIAT M3YYEHUE APYTHX MPU3HAKOB,
HarpuMep, CIOCOOHOCTh K BOCCTAHOBJICGHHWIO HHUTPATOB, 0Opa3oBaHUE
OKCHJIA3bI U T.I.
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Tabnuua 8.1
XapakTepucTHKA KYJbTYPbI 10 MOP(0JI0rH4eCKUM, KYJIbTYPAJIbHbIM
U (pU3n0/10ro-0MOXMMHUYECKUM NMPU3HAKAM

TecT nnu npusHak Pesynbrar

Mopgonocuueckue npusnaxu
dopMa U pacroIOKEHHUE KIETOK
OxkpamuBanue 1o ['pamy
O0pa3oBaHue 3HIOCTIOP
OO06pa3oBaHKe Karcyl
IloaBmXkHOCTE

Kynemypanvnvie npusnaxu
Mopdosorust KOToHHI
Xapaktep pocta B MIIb
XapakTep pocTa B MOJIOKE

Duzuon020-ouOXUMUYECKUE NPUSHAKU
OTHolIeHNE K KUCIOPOAY BO3ayXa
Hannuune karanasbl
[IporeonuTrnyeckast akTUBHOCTh
O6pazoBanue cepoBoIOpoaa
OO6pa3oBaHne aMMHuaKka
OG6pa3oBaHue UHI0A
Poct Ha cpene 'uca, cogepxamiei:

TJIIOKO3Y
JaKTO3y
caxaposy
MajabTO3y
MaHHUT

Koumponvnvie sonpocul

1. Kakuie npu3HaKky UCTIONIb3YIOTCS MIPU ONPEICTICHNH BUIa OaKTeprii?

2. Ilo xakuM mOpHU3HAKAM XapaKTEPU3YIOT KOJOHUM OakTepuil Ha
IJIOTHOW MUTATEIbHOM cpefie?

3. Kak xapakrepusyercst pocT OakTepuii B )KUJIKOU cpefie?

4. Kak BBISIBIISIETCS] POTEOIUTHYECKAS] AKTUBHOCTH OaKTepuii?

5. Kak onpenenuts ciocoOHOCTh OakTepuii cOpakuBaTh caxapa?

6. Kakue uzmenenusi MOryT HaOJIIOJaTHCS MIPU Pa3BUTUU OaKTepUid
B MOJIOKE M KaK UX OOBSICHUTH?

7. Kakue npusHaKu CBUIETENLCTBYIOT 00 00pa3oBaHUM OakTepusi-
MU aMMHaKa, CEpOBOIOPOJA, MHA0A?
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9. BbIAENEHUE YNCTOM KYNbTYPbl MOJIOYHOKUCIIbIX
BAKTEPUU

Lenv pabomoi’: BBIACINUTDh U3 MPUPOIHBIX CYOCTPaTOB (KaIlyCTHBIM
U OTYpPEUHBId paccosi, pacTeHUs, (PPYKTbl, PHIHOYHBIE KHUCIOMOJIOYHBIE
MPOAYKTHI) YHUCTBIE KYJbTYpbl ME30(UIBHBIX JIAKTOKOKKOB M JIAKTOOa-
LIUJUT U OTIPEJIEIIUTh UX CBOMCTBA.

Beienenne 4uCcTo KyJnbTypbl MUKPOOPTaHU3MOB U3 UCCIIELYyEMO-
ro MaTepuasia BKJIKYaeT TP JTara:

1) monmy4yeHne HAKOMUTEIBHOMN KYJIBTYPHI;

2) BBIJICJIICHUE YUCTOU KYJIBTYPHI;

3) ompeneneHrne YUCTOTH BBICIICHHOW KYJIBTYPHI.

9.1. Nony4yeHne HaKONUTESILHOWU KYyNbTypbl

HakonurenpHOW Ha3bIBAIOT KYJBTYPY, B KOTOPOUW JOMUHUPYIOT
MPEACTABUTENN OJHOM TPYNIBl WM AK€ OJHOTO BHJAA MUKPOOPraHU3-
MOB. [Ins mosiydeHUs: HaKOMMTENIbHOW KYJbTYpbl HEOOXOIMMO CO3/1aTh
9/leKmuGHble yCIOBUA, KOTOpbIe o0ecredyar MperuMyLIECTBEHHOE Pa3BUTHE
BBIJICIIIEMOU IPYIIIBI MUKPOOPIaHU3MOB.

Monounokucneie O6akrepun (MKB) Becbma TpeboBaTensHbI K UCTOY-
HUKaM THUTaHMsI, ¥ HEe BCE UX MPEICTABUTEIN PACTYT JAXKE B TaKOW OOrarToif
nmuTaresbHon cpene, kak Monoko. [lockoneky MKDB B ormimume ot apyrux
0akTepuid yCTOMYMBBI K CIHUPTY, 3JEKTUBHOM CPEeION Ui HUX MOYKET TaKxkKe
CIIy>KMTh HEOXMEJICHHOE Cyclio, coneprkaiee 10—15 06.% 3tunoBoro cnupra.

C uenpl0 MOMYyYEHHsS] HAKOMUTEIBbHOM KYJIbTYpPbl ME30(UIbHBIX
MKDB uCTOYHHMK BBIZICICHHUS TOMEIIAIOT B MPOOHUPKY CO CTEPUIbHBIM
00€3’KUPEHHBIM MOJIOKOM U TEPMOCTATUPYIOT B TeueHue 24 4 mpu Temrie-
patype 30£1 °C. Ilocne nHKyOamu M3 CBEPHYBIIETOCS MOJIOKA TOTOBST
(UKCUPOBAHHBINM OKpAIIEHHBINM Mpemapar, MPOCMATPUBAIOT €ro U MpHU
HAJIMYMUA B MUKPOCKOIIMYECKOW KAPTUHE KIIETOK, XapakrepHbIX 111 MKDb,
UCIOJIB3YIOT AJIS BBIACICHUS! YUCTOU KYJIbTYypbl. OOBIUHO AJIA MOTYYEHUS
HAKOIMUTENbHON KYJbTYpPbhl MOJIOYHOKHUCIBIX OakTepuil B MPOOMPKU CO
CTEPUJIbHBIM 00€3KUPEHHBIM MOJIOKOM JIeatoT 2—3 maccaxa.

9.2. BbiaeneHue YnMcTom KynbTypbl

Jns Beraenenus uncrou KyubTypsl MKD Ha miiotHyro cpeny mero-
nom Koxa nemaror BrICEB M3 HAKONUTENIBHOU KyIbTypbl. [IpuHumn mertona
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3aKJIFOYAETCSl B MOJYYEHUU YUCTOM KYJIbTYpPhl U3 HU30JIMPOBAHHOM KOJO-
HHUH, KOTOPYIO CYUTAIOT MIOTOMCTBOM OJHOM KJIETKH.

C menpro mosnyuyeHHs: u30aupoBaHHbIX KojnoHud MKDB B crepuib-
HOM (PM3UOJIOTUYECKOM PACTBOPE TOTOBSAT JIECITUKPATHBIE pPa3BEACHUS
HAKOMUTEJIbHOU KYJIbTYPbI, IIOCJIE YEro CTEPUIIbHOM IHUIETKOW HAHOCAT
OHy KAIUTI0 COOTBETCTBYIOMIErO pa3BeleHUs 3Toil KymbTypbl (10° win
104) Ha IMOBEPXHOCTh IJIOTHOM MUTATENILHOM cpeapl B yarike [letpu (rum-
poJIM30BaHHOE MOJIOKO ¢ 1,5 % arapa wim cycio-arapa). Martepuai ocTo-
POKHO pa3Ma3bIBAOT CTEPWIBHBIM CTEKJISIHHBIM IIMATENIEM MO BCEU IO-
BEpXHOCTU cpeibl. Pa3BesieHre rOTOBIT C TAKUM PacdyeToMm, 4YTOObl B OJ-
HOH yamke BbipacTasio He Oosee 20—30 KosoHUM. 3aTeM 3TUM K€ Inare-
JIEM BO BTOPOW YalIKe MPOTUPAIOT MMOBEPXHOCTH IUIOTHOM CpENbl. 3acesH-
HBIE YallIKU BBIIEPKUBAIOT B TepMoOcTaTe npu temneparype 30+1 °C B Te-
yeHue 2—3 CyT, MOCII€ YEro paccMaTpUBAIOT U aHAIU3ZUPYIOT BBIPOCIIHE
KOJIOHUU.

BHemHui BUJ U CTPOCHHUE KOJIOHUM SIBIIAFOTCS BaXKHBIMU KYJIBTY-
paJbHBIMU MPU3HAKAMU MPU ONPEACICHUM BHUJIA MUKPOOPTaHU3MOB, TaK
KaK KaXJIOMYy BUIY MNpucylia tunuyHas ¢opma kojaoHuu. Kononuu uzy-
YalOT HEBOOPYKEHHBIM TJIA30M B MPOXOJAIIEM U OTPAKEHHOM CBETE
Y TI0JT MUKPOCKOIIOM IpU MajioM yBenudeHuu (8x). B mpoxopsiinem cBere
KOJIOHUH PAacCMaTPUBAIOT CO CTOPOHBI JTHA YalIKA. OTMEUYalOT BEIMYHHY
KOJIOHUH (TOoueuHble — MeHee | MM, Menkue — 1-2 MM, cpeaaue — 2—4 M,
KpymnHbIe — 0T 4—5 MM u Oosnee), ux Gopmy (TIpaBuiIbHas, Kpyrias, Hempa-
BUJIbHAS, TIJIOCKas, chepruieckas) u Mpo3padyHocTh. B oTpaxkeHHOM cBeTe,
paccmarpuBasi KOJIOHUIO CO CTOPOHBI KPBIIIKH, ONPEIEIISIIOT 1[BET, Xapak-
Tep NMOBEpXHOCTU (TNajgkas, Oyrpucras, OnecTsuias, MaToBas), Opoduib
KOJIOHUHU (BBITYKJIBIN, IJIOCKUH, BABIICHHBII).

BaxHo onpeaenuThs TUN KOJOHUU. Pa3nnyaroT 1Ba OCHOBHBIX THUIIA
KOJIOHUH OaKTEepHAIbHON KYJIbTYPHI:

a) KOJIOHWHM TJIaJKue — S-Tum (0T aHria. Smooth — riaakuii), Xxapak-
TEPU3YIOIUECS] KPYTJIOW M BBIMYKJIONW (OPMOM, TJIATKOW MOBEPXHOCTHIO,
BJIQKHOM KOHCHUCTECHIIMEH;

0) KoJIOHHH IlepoxoBaThie — R-tum (oT anri. rough — mepoxosa-
TBIN), XapaKTEPHU3YIOIIMECs IIEPOXOBATOM MOBEPXHOCThIO, HEMPABUIIb-
HBIMU KpasiMH, CyXoM KoHcucTeHiued. OOpa3yroTest U3 raakux S-Gpopm
B pE3yJbTATE MyTAIUU.

[IoMMMO 3THX ABYX OCHOBHBIX THIIOB KOJIOHMM CYIIECTBYET TakK
Ha3bIBAEMbIA CIU3UCTBIA M-Tum (OT jJaT. MUCUS — CIM3UCTBIN), XapaKTe-
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PHU3YIOITUHCS TATY4Yel CIM3UCTON KOHCHUCTEHIIMEH; o0paszyeTcsl B mpoliec-
Ce IMCCOLMANYN OAKTEPUATBHBIX KYJIBTYP.

Jlns nanpHedein padoThl C YUCTOM KyJIbTYpOW MO OJHOM H30JIH-
poBaHHO# koo MKDB nepeceBaroT B NpOOUPKU CO CTEPUITU30BAHHBIM
00€3KUPEHHBIM MOJIOKOM. [loCeBBI TEPMOCTaTUPYIOT MPU ONTUMAIBHOU
temnepaTrype B TeueHue 18—24 u (Ho He Oosee 48 1).

IIlpumeuanue. IHorna ObIBaCT JOCTATOYHO OJHOTO IOCEBA HA ILIOT-
HYIO IIUTATEIbHYIO CPELy IS MMOITy4YEHHs U30JIMPOBAHHBIX KOJOHMN. OHa-
KO Yalll€ TIOCEB Ha IJIOTHYIO Cpey MOBTOPSIOT 2—3 pa3a, UCIONb3Ysl B Kaye-
CTBE IIOCEBHOI'0 MATEPUAJIa BHIPOCIIIKME HA YAIIKAX OTEJIbHBIE KOJIOHUY.

9.3. OnpegeneHue YNCTOTHI BblAENEHHOU KYINbTYpbl

UuCTOoTy BBIICIEHHOW KYJIBTYPBl ONPEACISIOT HECKOJIBKUMH CIIO-
co0aMi — BU3YaJbHBIM, MHUKPOCKOMWYECKUM U BBICEBOM Ha Psii MUTa-
TEJIbHBIX CPEN.

[Ipu BU3yaIbHOM METOAE OTMEUYAKOT OJHOTHUIIHBIA XapakTep pocra
KOJIOHUM Ha IUIOTHOM Cpene.

JIns. MUKPOCKONTMYECKOTO MCCIEAOBAHUS YACTOTHI KYJIbTYPhl TOTO-
BAT (PMKCUPOBAHHBIC OKPAIIIEHHBIC TPETapaThl U MPOCMATPUBAIOT UX C HM-
MEPCHOHHBIM OOBKTHBOM. B MHKpOCKOMHMUYECKOM Mpernapare AODKHBI 00-
HaPYKUBATHCA MOP(POJIOTUIECKH U THHKTOPUATILHO OJHOPOIHBIC KICTKH.

Yucrory BbeiaeneHHON KynbTypbl MKDB mpoBepsroT takxke myrem
BBICEBA HA pAJ MUTATENBHBIX CpPEl, TAKMX KakK CyCJO, TUAPOJIM30BAHHOE
MOJIOKO, MUTATEJILHBIN arap ¢ MEJIOM WJIA LIUTPATOM KaJlbLUs U JIp.

9.4. UnpeHTUpMKaLNA BbiAENEHHON KYNbTYpbl
MOJIOYHOKUCIIbIX OaKTepuun

Nnentudukanuio BoiaeaeHHBIX KynbTyp MKDB mpoBoasT myrtem
U3yYeHUs] UX MOP(OJOTHH, KYJIbTypadbHbIX, OMOXUMUYECKUX U JIPYTUX
MPU3HAKOB, MPUCYIIUX KAKIOMY BUIY.

N3 peIHOYHBIX KMCIOMOJIOYHBIX TPOAYKTOB — TBOPOTA U CMETaHbI —
OOBIYHO BBIJEISAIOTCS ME30(UIBHBIC JIAKTOKOKKH.

B kamyCTHOM W OTypeyHOM paccoyi€ JTOMUHUPYIOIIUMHU BUJIAMHU
nakToOarunt sBisttores L. plantarum, L. brevis, L. fermentum, L. Buchneri.
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Mopdgonocuueckue npusnaxu. MKB umeror dopMy KIeTok miapo-
BUJIHYI0 WIM HajioukoBuaHYy0. lllapoBujHbIle KIETKH pacmoliararoTcs
OJIMHOYHO, TOMapHO (JUIIJIOKOKKH), B BUJE JJIMHHBIX WIM KOPOTKHUX Iie-
nouek. [lanouku paznmuarorcs no gnuuae u tonmmuae. MKb rpammonoxu-
TEJIbHBI, B OCHOBHOM HEMOJABUKHBI, HE 00pa3yIOT CIOp U Karcyl.

Kynemypanvnvie u guszuonoco-ouoxumuueckue npuznaxu. Ha mo-
BEPXHOCTH IUIOTHOW MHUTATEIbHOW cpeabl KyiabTyphl Lactococcus lactis
oOpazyoT Menkue (auamerpoM 1-2 MKM), KallJIeBHIHBIC, OJECTAIINE,
OeCIIBETHBIE KOJIOHUU C POBHBIMH KpasMmH. [ TyOMHHBIE KOJOHUU MUMEIOT
dopMy JI0JTIOUKH MIH YedeBHIIBL. Lactococcus cremoris o0pa3yroT MeinKue
OKpYTJIbIE KOJIOHUM C BbIpaX€HHOW 3epHHUCTOCThIO0. KynbTypsl Lactococ-
cus diacetylactis Ha arape ¢ rUIPOIU30BaHHBIM MOJIOKOM M JTUMOHHOKHC-
JIBIM KaJIbIIUEM 00pa3yroT BOKPYT KOJOHHM 30HBI TPOCBETICHUSI, YTO CBU-
JETENbCTBYET O HATU4YUHU (PepMEHTa UTPUTA3BI, XapaKTEPHOTO JJIsl apo-
MaToOpa3yIOIINX JAKTOKOKKOB.

C nenwsto muddepeHanum JaKTOKOKKOB OT JHTEPOKOKKOB (MO-
JIOYHOKUCJIBIX KOKKOB KHUIIIEYHOT'O MPOUCXOXKICHUS) MPOBOJAT Psi JOMOJI-
HUTEJBHBIX TECTOB. B OT/IMUKE OT SHTEPOKOKKOB JIAKTOKOKKHU U JICHKOHO-
CTOKM HE PacTyT B THIPOJU30BAaHHOM MOJOKe, coaepxkaieM 6,5 % NaCl
npu Temneparype 45 °C u nipu pH cpensr 9,5 (Tadm. 9.1).

Tabnuua 9.1
JuddepeHnupyroniue NPpU3HAKHA JTAKTOKOKKOB H JHTEPOKOKKOB
[TpusHaku Enterococcus | Lactococcus Lactococcus
faecalis lactis cremoris

Poct ipu Temneparype 45 °C + - -
TepMOpe3nCTEHTHOCTh TIPH TeMIeparype + — —
65 °C c BbiiepkKo# B Teuenue 30 MuH
[TponOMmKUTENEHOCTE CBEPTBHIBAHUSA MO- 20-24 57 6-8
JIOKa Mpu BHECEHUH 3 %o-1 KyIbTYpHI, 4
Pocr B cpene ¢ 6,5 %-m NaCl + — -
Poct B cpene ¢ pH 9,6 + - -
COpaxuBanue:

MaJIbTO3bI + + —

MaHHMTOJIA + _ +

OntumanbpHasg TeMIepaTypa pa3MHOXKEHHS Me30(PHIbHBIX JIAKTO-
KOKKOB M JlakTo0ammiu1 — oT 28 1o 32 °C. AKTHBHBIE HITAMMBI JJAKTOKOK-
KOB CBEPTBHIBAIOT MOJIOKO MPH ONTHUMAaJIbHON TeMmIieparype 3a 5—7 4 ¢ 00-
pa30BaHWEM POBHOTO, INIOTHOTO CTYCTKA.
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[IpenenbHy0 KUCIOTHOCTh B MOJIOKE OMPENEIISIOT MyTeM TUTPOBA-
Hus moisioka 0,1 H. pactBopom NaOH mocne pepmenTarnuu ero ucciemnye-
MOW KyJIbTYpPOH B T€YEHUE 7 CYT IPU ONTUMAIBHOM TeMmeparype. Y JIak-
TOKOKKOB IIpeJENbHasl KUCIOTHOCTh He npespimaer 115-120 °T, B me30-
bunbHBIX JakTOOanMIaX oHa cocrabisier 160—180 °T, a B Tepmoduiib-
HBIX JJaKTOOAIMIIax oHa Moket nocturarh 250-300 °T.

MonouHnokuciabsie 6akTepun — GakyJbTaTUBHBIC aHa3poObl. He co-
nepkat epMeHTa Kartajasbl, HO MOTYT PacTy B MPUCYTCTBUU KUCIOPOA
BO3IyXa.

KynpTypanbHble 1 OMOXMMHYECKHE MPHU3HAKHM HEKOTOPBIX BUIOB
JAKTOKOKKOB NPHUBEIEHBI B Ta0I. 9.2.

Tabmuna 9.2
OcHOBHbBIE KYJIbTYpPaJbHbIe U OMOXUMHYECKHE PU3HAKH
JAKTOKOKKOB M JIEHKOHOCTOKKOB

[Ipu3naku Lac. Lac. Lac. Leu.
lactis cremoris | diacetylac- | cremoris
tis
Poct B cpene ¢ 4 %-m NaCl + — + —
O6pa3oBanue:
NH; u3 aprununa + - + -
CO, u3 TIM0K036I - - - +
aualecTuiia — — + +
Bpewmsi cBepThIBaHMS MOJIOKA, U 57 6-8 Bbonee 16 | Bonee 24
PocT B 1akMycoBOM MOJIOKE BC* BC BC bes
H3MEHE-
[IpenenpHas KUCIOTHOCTH B MO- | 115-120 110-115 80-100 HUS
Joke, °T 50-80

*BC — BoccTaHaBIMBAET, CBEPTHIBALT.

Jlns omipeneneHus MPUHAJICKHOCTH BBIACICHHBIX JIAKTOOAKTEPHUI
K Tpynmne roMo- WM TeTepoPepMEeHTATUBHBIX MX BBICEBAIOT B Cpely
C TJIFOKO30¥ WJIM JIAKTO30M M MOCJIe€ TEPMOCTATUPOBAHUSI YCTAHABIUBAIOT
HaJIMYue WM OTCYTCTBHE I'a3a B MOILIABKE.

JlakTo6anuiutel Buaa L. plantarum otHocsITCSI K IOJPOTy CTPENTO-
Oaktepuii. OHM CBEPTHIBAIOT MOJIOKO 3a 2—3 CyT, MpeaeibHas KUCIOT-
HocTh coctaBiger 160—180 °T. JlakToOauIIIbl 3TOr0 BUJia pacTyT B TUA-
pOJIM30BaHHOM MoJioke, coaepikamieM 6 % NaCl u 20 % »xemun, BoccTa-
HABJIMBAIOT U CBEPTHIBAIOT JJAKMYCOBOE MOJIOKO, HE 00pa3yloT aMMHaKa 13
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apruauHa. [J110K03y pacHierisioT 1Mo rekco3oaudochaTHoMy MyTH ¢ 00-
pa30BaHKMEM MPEUMYIIECTBEHHO MOJOYHON KUCIIOTHI,

KynbpTypanbHble 1 OMOXMMHYECKHE TPHU3HAKH HEKOTOPBHIX BHIOB
JAKTOOAITMIUT TPUBEICHBI B Ta0. 9.3.

JlakroGamwuisl BugoB L. brevis, L. fermentum, L. buchneri otao-
cATCS K Toapoay OerabakTepuil, BBI3BIBAIOIINX TeTepOdEepPMEHTATUBHOE
MOJIOYHOKHCIIO€ OpOXKEHUE C 00pa30BaHUEM MOJIOYHON M YKCYCHOHM KHC-
JIOT, ATaHOJA U JUOKCH/IA yTIepoa.

Tadmuna 9.3
OcHOBHBIE KyJbTypaJbHbIe H OMOXMMHUYECKHE MPU3HAKH JIAKTO0 AN
[TpusHaku L. L. L. L.
plantarum brevis fermentum | buchneri
Poct B cpene ¢ 6 %-m NaCl + — — —
O6pa3oBanue:
NH; u3 apruannaa — + + +
CO» U3 rIIoK03bI — + + +
Bpewms cBepTriBanus 2-3 cyT He cBeptrl- | He cBepThI- | He cBepTHI-
MOJIOKA BaeTcA BaeTcA BaeTcs
Poct B makmycoBoM MoOJI0Ke BC p* P P
[IpenenbHast KHCIOTHOCTH 160-180
B MoJioke, °T

P* — mopo3oBeHure (4aCTUYHOE BOCCTAHOBIICHHE).

berabakTepun HE CBEPTHIBAIOT MOJIOKO, HO TIPH 00ABJIEHNUN B HETO
JPOXKKEBOTO aBTOJIM3ATa UX Pa3MHOKEHUE CTUMYIUPYETCS U MpeebHas
KHACJIOTHOCTh MOeT cocTtaBuTh oT 150 mo 160 °T. BoabmuHCTBO BHIOB
OetabakTepuii 00pa3yl0T aMMUaK W3 apruHUHA, HE CBEPTHIBAIOT
JAKMyCOBO€ MOJIOKO H JIMIIb YacTUYHO €ro BOCCTAHABJIMBAIOT
(mopo30BeHUE).
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10. METOAbI KOJIMMECTBEHHOI'O YYETA
MUKPOOPIrAHU3MOB

Yucno KIETOK MHUKPOOPTaHW3MOB B €AWHHIIC 00beMa WIIM MAacCChI
NPOJYKTa MOXKHO OIPEACIUTh JTUOO HEMOCPEICTBEHHBIM HX TOJICYETOM
MO MEKPOCKOTIOM, JTUOO MyTeM TOJIcUeTa KOJOHUM, BEIPOCITNX HA MHTA-
TEIBHBIX CpeAax MpH MOCEBE Pa3BEACHUIN MPOIYKTa, WU APYTUMHU METO-
JaMH.

Kpome Toro, B MEKPOOHOIOTHYECKON MTPAKTUKE YaCTO OMPEACIIIIOT
OroMaccy — Maccy CyXOro BEIIeCTBa KJIETOK, BHIPKEHHYIO B rpammax,
BBIPOCIIIYIO B OMpENeIeHHOM 00beMe muTaTelabHoi cpenbl. Hemocpen-
CTBEHHBIN MOJICUET KJIETOK MPOBOASAT B CUETHBIX Kamepax, Ha (hUKCHUPO-
BAaHHBIX OKpAIIIEHHBIX Ma3Kkax W Ha MeMOpaHHbIX ¢unbTpax. [Ipu Hemo-
CPEICTBEHHOM IIOJICYCTE MHKPOOPTAaHU3MOB IO MHKPOCKOTIOM YYHUTHI-
BalOT KakK >KMBBIC, TaK U MEPTBBIC KJICTKH, YTO JACT 3aBBIIICHHBIC PE3YJIb-
TaThl O YUCJIEC )KU3HECTIOCOOHBIX KIJIETOK B CyOCTparTe.

10.1. MoAacueT KNeToKk MUKpPOopraHu3mMmoB B kKamepe MopsieBa

Llenv pabomobl. POU3BECTH MOJICUET KIETOK CYCIEH3UU APOAOKEH
B Kamepe ['opsiesa.

B kamepax I'opseBa, Toma—llelica U npyrux MOMKHO IPOU3BECTH
MOJICYET TOJIBKO KPYIIHBIX KJIETOK MUKPOOPTaHU3MOB — JIPOKIKEN, OJTHOKJIE-
TOYHBIX BOJIOPOCIIEH, KOHUAMM TPUOOB M HEKOTOPHIX KPYITHBIX OaKTEpHUH.

Cuetnas kamepa ['opsieBa mpencTaBisieT cOO0H TOJICTOE MPEAMET-
HOE CTEKJIO, Pa3/ICJICHHOE 4YETBIPbMS MPOPE3SIMU HA TPU IMOINEPEUHBIE
mromaaku. LlenTpanpHas mromaaka mpoaoiabHOW NPOPE3bI0 AETUTCS T0-
rojaM. Ha kaxzio¥ 1oJIoBUHKE BeIrpaBupoBaHa cerka. [lnomanes kBaapara
CETKU U TJIyOMHa KamMepbl YKa3aHbl HA MPEIMETHOM CTEKJIE U PaBHbI COOT-
BeTcTBeHHO 1/25 (Gomburoii xBampar) u 1/400 mM° (Manblii KBampar).
['my6una kameps! pasHa 0,1 win 0,2 MM,

CycneH3uo Apoxoken mepes MoJCYeTOM KJIETOK pa30aBiisitoT BO-
IO B 3aBUCHUMOCTH OT MPEAIojaraeMod UX KoHueHTpamuu. Ha moBepx-
HOCTb CETKH KaMmepbl ['opsieBa HAHOCAT HEOOJBUIYIO KaILJII HUCCIEAYEMOM
CYCIE€H3UU MUKPOOPTAHU3MOB, HAKPBIBAIOT CIIEIIHATBLHBIM ITU(POBAHHBIM
MOKPOBHBIM CTEKJIOM M MPUTHPAIOT €ro K OOKOBBIM IJIOIIAJKAM JIO MOSB-
JIeHWs Tak Ha3blBaeMbIX HprOTOHOBBIX Kozen. [loacuer KieTok pekoMeH-
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IyEeTCsl HAUMHATh HE paHbLIE YeM uepe3 3—5 MUH MOcJie 3aloJHEHUs Ka-
MEpBI, UTOOBI KJIIETKH OCENIH U PACHOJIOKWINCH B OAHOM 1uiockocTu. Kier-
KU TMOJICYUTHIBAIOT C 00BbEeKTUBOM 8X win 40x. JIjist momydeHust 10CToBep-
HBIX PE3yJIbTATOB MOJCUYET CleayeT NpoBoaAUTh B 10 Oonbmux uiu 20 ma-
JIEHBKMX KBaJpaTax CETKH, Mepemenias MOCIEAHUE IO IWArOHaju, NpH
TOM KOJUYECTBO KIJIETOK B OOJIBIIIOM KBajJpaTe HE JOHKHO TPEBBI-
math 20, a B MasioM — 10. B mpoTUBHOM cily4ae CyCIEH3HIO CIIeIyeT pas-
BECTH BOJOIMPOBOJHON BOJIOM.
KomdecTBo K1eTok B 1 cM® CyCIIeH3HH BBIYHCIAIOT O GopMyIIe

C =a-1000-n/h S,

rae C — 9HCIO KIETOK B 1 cM® CYCICH3MH; a — CPEIHEEe UHCIO KIETOK
2 . Y
B kBagpare cetku; 1000 mm” = 1 CM3, N — pa3BeeHUE UCXOJHOU CYCIIEH-
2
3uM; h — riryOMHA KaMepbl B MM; S — TUIOIIA b KBaJpaTa CETKU B MM,

10.2. HenocpeacTBeHHbIN NOACYET KIIETOK NO4 MUKPOCKOMOM
(meToa BuHorpaackoro—bpuaa)

Llenv pabomul: IPOU3BECTU MOACYET KJIETOK JIAKTOOAIMIII B KUC-
JIOMOJIOYHOM TMPOJTYKTE.

[IpenmMymiecTBO 3TOr0 METOJa, MO CPAaBHEHUIO C YYETOM KJIETOK
B CUETHOW KaMepe, 3aKJII0YaeTCs B BO3MOXHOCTH TMOACUYUTHIBATH KJIETKH
MHUKPOOPraHU3MOB MajbIX Pa3MepoB, TaK Kak MOACYET MPOBOJAT C HC-
MOJIb30BAHUEM UMMEPCUOHHOTO O0HEKTHBA.

[Ipenapar roToBsT CIAEAYIOUIUM 00pa3oM. XOpOIIO 00E3KUPEHHOE
MPEIMETHOE CTEKJIO TOMEIIA0T Ha MIJUIUMETPOBYIO OyMmary, Ha KOTOPO
OTMEYAI0T KBaJPaT IUIOMAbI0 4 cM’, B 0OBOIAT €ro CTEeKIorpaGoM Win
Tymbio. TOTOBAT CYCIICH3HIO MHKPOOPTaHM3MOB, M 4ero 1 cM® kucio-
MOJIOYHOTO TPOAYKTd BHOCAT B MPOOHPKY ¢ 9 cM® (DH3MOIOrHYECCKOrO
pactBopa (N = 10). 3areM Ha MpPeIMETHOE CTEKJIO HAHOCAT MUKPOIUIICT-
KOM CTpOro OMNpeaesieHHbIH 00hEeM HCCIIENYyeMON CYCIEeH3UM MHUKpPOOpra-
HU3MOB (00b1yHO 0,01 nim 0,02 CMS). TmareapHO pacpencistoT CyCleH-
3UI0 OAKTEPHUOJIOTHYECKON TMETIICH MO BCEW IUIONAaM KBajapaTa, OTMEUYCH-
HOTO Ha crtekje. [lpemapar mojcymMBalOT Ha BO3IyXe, (UKCHUPYIOT
B IJTAMEHU CIIUPTOBKH, OKPAIIMBAIOT B T€UECHHUE 2 MUH METUJICHOBBIM CH-
HUM, TIPOMBIBAIOT BOJIOM M OCYmIalOT (prutbTpoBaimbHOM Oymaroit. Ha mpe-
MapaT HAHOCSAT KAIUIK0 KEAPOBOTO MAacCJia U pACCMATPUBAKOT C UMMEPCUOH-
HBIM 0O0BEKTUBOM. UTOOBI pe3ynbTaT ObUT JOCTOBEPHBIM, MOJACYET YHCIIA
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KJIETOK PEKOMEHIYETCS MPOBOJAWTh HE MeHee ueM B 20 MOJsix 3peHus.
OO011ee KOJINYECTBO ITOJCUYUTAHHBIX KJIETOK TOJHKHO OBITH He MeHee 600.
B Ma3ke MUKpOOpraHU3MBI paclpeiesIItOTCI HEPABHOMEPHO: B IIEHTPE UX
COJICPKUTCSL 00JIbIlIe, UeM 10 KpasM. [1loaTomy mJist mojiydeHus CpeaHero
3HAQ4YE€HUsl CJIEAYeT BECTH MOJACYET IO JIUaMETPy MasKa, CMellas MoJie
3pEeHHS OT OJIHOTO KOHIIA IMaMeTpa K JIPyroMmy.

KonuuecTBo Kietok B 1 cm® CYCIIEH3UH BBIUUCIAIOT 110 (hopMyIie

C=a-SnlsV,

rne C — 4YuCiIo KJIETOK B 1 oM’ CYCIICH3UH; a — CPEJIHEE YMCJIO KJIETOK
B OJTHOM II0JI€ 3pEHHMs; S — IUIOIIAlb MPUroTOBIEHHOr0 Maska (400 MMZ);
N — pa3Be/IeHuEe UCXOTHOM CyCIIeH3Uu; S — TIoIaab mnoss 3perus (0,02 MMZ);
V — 00beM HaHECEHHOW Ha MPEAMETHOE CTEKJIO CYCIEH3UM MHUKpPOOpra-
Hi3MoB (0,01 wu 0,02 cvd).

10.3. Mpsimon noacueT KonuyecTBa MUKPOOPraHU3MoOB
dnyopecueHTHbIM MeTO40M

@DiryopeciieHTHAsT MUKPOCKOIIMS OCHOBaHA Ha CIIOCOOHOCTH HEKOTO-
PBIX OMOJIOTUYECKUX OOBEKTOB JIIOMUHECIIUPOBATH, T.€. CBETUTHCS MPU OCBE-
IICHUH YJIbTPa(UOJIECTOBBIM WM CUHHUM CBETOM BCJIEICTBHUE TOTO, YTO CBET
JIFOMHUHECLIEHIIN 00J1agaer OOJIbIIEH IJIMHOM BOJHBI, YEM IOIVIOIEHHBIN
(mpaBmito Ctokca). [Ipr 3ToM 00BEKTBI OYAYT CBETUTHCS KEIITO-3€JICHBIM HIIH
OpaH)KEBBIM CBETOM. JTO COOCTBEHHAs! UM TiepBUYHAS JroMuHecIieHus. [1o-
CKOJIbKY OOJIBITMHCTBO MUKPOOPTaHU3MOB HE 00J1a/1aeT COOCTBEHHOM JIFOMU-
HECIICHIIMEHN, CYIIIECTBYET HECKOJIBKO CIIOCOOOB MX 00pabOTKM /1Jisi HAOJIr0 1e-
HUSl B JIFOMUHECIICHTHOM MUKpockore. [Ipexie Bcero 3To okpaiivBaHue ux
CHEIMATILHBIMUA KpacuTeNsiMUi (hIyOpOXpOMaMU — CUJIBHO Pa30aBIICHHBIMU
pacTtBopamu duryopecuupyronmx kpacurened. M3 cunterndeckux ¢uryopo-
XpOMOB HaWIy4YIlIM€ PE3yJbTaThl JAIOT AKPUIUH >KEITHIA WIM OpPaH)KEBbIH,
kopudochuH, MPUMYIUH, POAAMUH. TakoW BHI JIFOMUHECIICHUU B OTIMYHE
OT NIEPBUYHON HOCUT Ha3BaHUE HABEJICHHOW (BTOPUYHON).

JlroMuHecCIIeHTHAsS MUKPOCKOTMHS 10 CPAaBHEHHUIO C OOBIYHOM 103-
BOJISICT:

* COUeTaTh [IBETHOE U300paKEHUE U KOHTPACTHOCTh OOBEKTOB;

* UCCJICIOBAaTh KaK IPO3payHble, TaK W HEMPO3PAYHbIC KUBBIC
OOBEKTEHI;
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* U3y4aTtb MOP(OJOTHUIO KAK KUBBIX, TAK U MEPTBBIX KJIETOK MHK-
POOPraHU3MOB;

* HUCCJEAOBATh KJIETOYHBIE MHUKPOCTPYKTYPHI, U30UpATEIbHO MO-
[JIOLIAIOIINE PA3IMYHbIE (DITYyOPOXPOMBI, U ONPEACHATh (PYHKIIMOHATBHO-
MOP(hOTOTHYECKUE U3MEHEHUS KIIETOK;

* UCCJIEIOBATh Pa3UYHbIC KU3HEHHBIE MPOIECCHl B JUHAMUKE UX
pa3BUTHSL.

MukpoOHBIe KJIETKM OKpAIIUBAIOT AaKPUIAMHOBBIM OPaHKEBHIM
Y KOHIEHTPUPYIOT UX Ha (PUIBTPAX METOJOM LEHTPU(PYTHpOBaHUS WU
bunerpoBanus. B npoxoxasmieM cBeTe ¢ AIMHON BOMHBI 450 HM KUBbIE
OaKkTepuM CBETATCS 3€JIEHBIM CBETOM, a MEPTBBIE — OPAHXKEBO-KPACHBIM.
[ToncyeT YMCIeHHOCTH OaKTEpUATbHBIX KJIETOK B X0JI€ MUKPOCKOIMPOBA-
HUSI BEACTCS OJHOBPEMEHHO IO OTIEJIbHBIM MOP(OJOrMYeCKUM MpHU3HA-
KaM, 4TO Ja€T BO3MOXKHOCTh OXapaKTEpPU30BaTh KaK COCTaB COOOIIECTBA,
TaKk ¥ OOIIYI0 YHCICHHOCTh MUKPOOPraHH3MOB (KT/CM°) B HCCIELyeMOM
oO0BEKTE.

JlroMuHecIIeHTHAsS MUKPOCKOIUSI ITUPOKO HMCIOJIB3YETCS B MEJH-
IIUHCKOW MHUKPOOMOJIOTUU JIJIsl TUarHOCTUKU BO30yaAuTENNeH TyOepKyIes3a,
nudTepun, TOHOPEU, BO3BpATHOTO TU(A U .

Pa3zpabortan ['OCT P 52415-2005 Monoko HaTypaibHOE KOPOBbE —
ceipoe. JIFOMHHECIIEHTHBIN METOJ| OMpEACNICHUs] KOJUYECTBa Me30(HIIb-
HBIX a9pOOHBIX U (PaKyIbTATUBHO aHAIPOOHBIX MUKPOOPTaHU3MOB.

B HacTosiiee BpeMs i MCCIIEIOBAHUN MPUMEHSIIOT CIIEIYIOIINE
MOJIEHU JIFOMUHECIIEHTHBIX MHUKPOCKOIMOB, BBIITYCKA€MbIX OTEHYECTBEHHOMU
npomeinuieHHocThi0: JIOMAM 3-8, MJI[I-2, EC BUMAM P-11,
EC BUMAM P-13.

K rnmaBHBIM HeIOCTaTKaM JIFOMHUHECIIEHTHOW MUKPOCKONHHU OTHO-
CSITCSI HU3KOE Pa3pellieHHe MPU MOACUYETE MEJIKUX OaKTepUATIbHBIX KJIETOK
(pasmepoM mMeHee 1 MKM) U, CI€I0BaTeNIbHO, MPOMYCK UX OOJIbIIIEH YacTH,
OOJBIIIOE HAMPSIKEHUE 3PEHUS MPU TMOACYETE MEJIKUX KIETOK, a TaKkKe
3aTEMHEHHbIC YCIOBHUSI MUKPOCKOMUPOBAHHSI.

10.4. MeToA NPOTOYHON LUTOMETPUN
[IpoTounas nuromerpus (I1L1) siBisieTcss COBpEMEHHOM TEXHOJIOTU-

el OBICTPOTO ONMTHYECKOTO U3MEPEHHUSI MAPaMETPOB KIIETKH, €€ OPTaHelT U
MPOUCXOIAIIMX B HEW npoueccoB. [Ipunnun merona I1L] ocHoBaH Ha pe-
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rUCTpanuu (HIOOPECHEHIIUA U CBETOPACCESHUS OT KaXKJ0M OTACNIbHO B3S-
Toil kieTku. KierouHas cycneH3us, NpeaBapUTEIbHO MeYeHHas (uiroo-
PECLEHTHBIMU KPACUTENSMH, IOJ JABJICHHEM IIOAAETCA B IPOTOYHYIO
A4elKy, TA€ 3a CYeT THAPOAMHAMUYECKOrO (POKYCUPOBAHUS KIIETKH,
HaxoJsCh B JIAMMHApPHOM IIOTOKE, BBICTPAMBAIOTCA B ILENOYKY APYr 3a
apyroM. B MOMEHT mepecedeHHsl KJIETKOW JIa3€pHOTO Jiyda BBICOKOUYB-
CTBUTEIBHBIE JIETEKTOPHl PETUCTPUPYIOT HMHTEHCHUBHOCTH €€ (uroopec-
LEHILIMU U PacCEesTHHOE JIa3epHOE U3NyyeHue. B xone aHanmza y4yuThIBaeT-
Csl TaK)K€ YPOBEHb (DIIIOOPECIIEHIIMNA XUMHUECKUX COCTMHEHHH, BXOSIINX
B cocTaB KJeTkH (aytodiroopecueHuns ). [lomydeHHbIH CUTHAT MMOJAETCs
B KOMIIBIOTEp, 00paldaThIBaeTCs, W MOJYyYECHHbIE JAHHBIE OTOOpaKaroTCs
B BHJIE PA3IMYHBIX I'PaQUKOB WIH THCTOrpaMM. AMmapar sl IPOBEACHUS
111 nmo3BosisieT onpenensith 10 5—10 pa3nuuHbIX MapaMeTpoB KJIETKH, Ta-
KX Kak pa3Mep, akKTMBHOCTh (DEepMEHTOB, cojaepkanue OenkoB, JIHK,
JIMTINAJIOB, AHTUTE€HHBIX BEIIECTB.

Meton Il HaxoauT camMoe pa3IMYHOE MPUMEHECHUE, HAYUHAS OT
MPOCTOrO MOJICYETA KIJIETOK M ONPEJEICHUS UX HKU3HECHOCOOHOCTH U 3a-
KaH4MBas OoJiee CIOXHBIMH HCCIEAOBAaHUSMU B UMMYHOJIOTMH, OHKOJIO-
YU, IUTOJIOTUH, TEMATOJIOTUH, (PapMaKOJIOTHH.

10.5. OnpeneneHue KonM4yecTtsa MMKPOOPraHU3MOB
MeTOoAOM MeMOpaHHOro ounbLTPoOBaHUS

CyniHocTh METO/Ia COCTOUT B TOM, YTO OIpPEACIICHHbIH 00beM HC-
cieayeMon mpoObl (MUTHEBOM BOJIbI, CTOMKUX O€3aJIKOTOJIBLHBIX HAIMUTKOB,
MacTEPU30BAHHOTO MHUBa) (UIBTPYIOT dYepe3 MeMOpaHHble (UIbTPHI
¢ pasmepom 1op ot 0,15 mo 0,25 mxm (cMm. pazaen 10.3). Ocepmine Ha
(GunbTpe MUKPOOPTaHW3MBblI OKPAIIMBAIOT U MOJCUYUTHIBAIOT MOJ MUKPO-
CKOIIOM C IIPUMEHEHHUEM OKYJISIPHOTO CETYATOr0 MUKPOMETpa B HECKOJIb-
KHMX TOJISIX 3pEHUs Ha ONpEIeNIeHHON Iiomanu npenapara. [loacuer uuc-
JICHHOCTU OaKTEpHAJbHBIX KIJIETOK B XOJ€ MHKPOCKOIHMPOBAHMS BEAETCA
OJIHOBPEMEHHO MO OTIEIbHBIM MOP(OJIOTrHYECKUM TpyIIaM, YTO JaeT
BO3MOKHOCTh OXapaKTepU30BaTh KaK COCTAaB MUKPOOHOTO COOOIIECTBA,
Tak M (Mociie CyMMUPOBAHHUS JIaHHBIX) OOIIYI0 YMCIEHHOCTh MUKpPOOpra-
HU3MOB B HCCJIETyEMOM OOBEKTE.
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10.6. OnpepeneHne Konn4yecTtsa MMKPOOPraHN3mMoB
MeTOoAOM noAcuyeTa KONIOHUM (YalleYHbIin meTon)

Lenv pabomyl. onpeneuTh KOIMYECTBO ME30(PUIBHBIX a3pOOHBIX
1 (haKyJIbTaTUBHO aHA3POOHBIX MUKPOOPTaHU3MOB B TUIIEBOM ITPOIYKTE.

Yamieunslidi METOJ, IIUPOKO MPUMEHSETCS ISl ONPENECICHUS YHC-
JICHHOCTH J>KU3HECMOCOOHBIX KJIETOK MHUKPOOPTraHU3MOB B Pa3IMYHBIX
€CTECTBEHHBIX CyOCTparax U B JaOOpaTOPHBIX KyJIbTypax. B ocHoBe Mme-
Toja JexuT npuHun Koxa, cCOrmacHO KOTOpOMY KaxJasi KOJOHHS SIBJISI-
€TCsl TOTOMCTBOM OJHOM KjeTKH. OJIHaKO HEOOXOJMMO YUYWUTHIBATH, YTO
IUIsT. MUKPOOPTaHU3MOB, OOpa3yIolIMX LIENOYKU WU JIPYTUE CKOIJICHUS
KJIETOK, pe3yJbTaThl BCETJa HECKOJIbKO 3aHMKEHbI. [loaTOMY npH UCHob-
30BaHUM YAILIEYHOTO METOJAA PEe3yJbTaT BBIPAXKAIOT HE YKMCIOM KIIETOK
B €JIMHUIIC MAcChl WM 00beMa, a KOJTUYECTBOM KOJIOHUEOOpa3yrouux eou-
nuy (KOE). B otnuuue oT npsMoro nojacdera KJI€TOK MOJ MUKPOCKOIOM
ATOT METOJI 1a€T BO3MOKHOCTh OIPEAETUTh TOJBKO YUCIO KU3HECTIOCO0-
HBIX KJIETOK.

OnpeneneHre 4YalleyHbIM METOAOM YHCIAa MHUKpPOOPraHU3MOB
BKJIIOYAET CJIEAYIOIIME 3Tambl: 0TOOP Mpo0 U MOJATOTOBKY MX K aHAJIH3Y,
MPUTOTOBJIEHUE pa3BeACHUI MUKPOOHOM CycnieH3uH, noceB B yamku [lert-
pU Ha TJIOTHYIO Cpefy, MHKYOAaIrio MOCEBOB MPHU ONTUMAIILHON TemIepa-
Type, MOACYET BBIPOCIINX KOJOHUHN U 00pabOTKy pe3yIbTaTOB.

B kadecTBe mUTATENBHON CPENbl IJis1 yueTa OaKTepuil HCTIOIb3YIOT
MSCOIENITOHHBIN arap, Ha KOTOPOM MOTYT pacTd TOJBKO campo(uTHBIC
a’poOHbIe U (PaKyJIbTaTUBHO aHA’POOHBIE OAKTEPHU, HO HECTIOCOOHHI pac-
TA CTPOro aHad’poOHbIE. J[poXxkKU U MHUIlETHATbHBIE TPUOBI OOBIYHO BHI-
palIMBaroT Ha CyCI0-arape.

10.7. Y4eT XKMBbIX MUKPOOPraHU3MOB METOAO0M
npenesnbHbIX pa3BegeHumn

Merton npenenbHbIX pa3BEACHUM MPUMEHSIETCS JI1 YCTaHOBJICHUS
KOJMYECTBA MHUKPOOPTaHU3MOB OTIEIbHBIX (PU3HOJOTHYECKUX TPYIIII
(MOJIOUHOKHCIIBIX, YKCYCHOKHCIBIX OaKTEPUi, KUIIIEYHBIX TAJI0UYeK U Ap.).
CyIIHOCTh METOJIa COCTOUT B TOM, YTO JIeJIaeTCs Psi JASCITUKPATHBIX pa3-
BEJCHUM HccaeayeMoro Marepuaina. KonuyecTBo pa3BeieHHl TOTOBUTCS
B 3aBHCUMOCTH OT IPEJIOIaracMoro CojepKaHus OaKTepHil B UCCICAye-
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MOM OOBEKTE TaKUM O0pa3oM, YTOOBI B MOCIICIHUX Pa3BEICHUIX JTaHHBIX
OakTepuil He ObuI0. Marepuanom, B3STHIM U3 MNPUTOTOBJICHHBIX pa3Bejie-
HUM, 3aCEBAIOT OMPECICHHOE YUCIO MPOOUPOK C MUTATEIBHON CPeaoi.
[locne mHKyOauuu Mpu ONTUMAJIBHOW TeMIEpaType BU3YyaJbHO YCTaHaB-
JMBAKOT, B KAKOM HAauMMEHBIIEM KOJMYECTBE MCCIEAYEMOTO MaTrepuana
€IIE HAXOAATCS MPEICTABUTENN JAHHOW IPYNIIbl MUKPOOPTaHU3MOB.

Hanpumep, npu onpeaeneHuu KOJIMYeCcTBa MOJIOYHOKHUCIIBIX OaKTe-
pUI B KHCJIOMOJIOYHOM MPOYKTE TOTOBST Psi/i €T0 MOCJIEI0BATEIbHBIX Pa3-
BEIECHUU OT 101 110 101 Us Ka)KJIOTO pa3BeICHUS B TPH MPOOUPKH CO CTe-
PHITH30BAHHBIM 06E3KUPEHHBIM MOIOKOM MapaylIeIbHO 3aCeBAlOT o | oM
cycnien3uid. [IpoOupku BbLAEPKUBAIOT B TEPMOCTATE MPU ONTUMAIBHOU
TeMmreparype B TeueHue 18—24 4, mociie yero oTMeqaror, B Kakux npooup-
Kax 00pa3oBajiCsl CIyCTOK 32 CUET HAKOIUIEHUS MOJOYHOKHUCIBIMU OaKTe-
pUAMHU MOJIOYHOW KUCJIOTHI. B mapaiienbHbIX MOCEBAX MOXKET MOJTYYHUTh-
Csl HE OJIMH M TOT K€ PE3yJIbTaT BCIEJICTBUE HEPABHOMEPHOIO paclpeie-
JICHUs1 KJIETOK B McCienyeMoi nmpooe. B nanpHeleM TUTp ompenensercs
C IOMOIIBIO CHEIUATbHBIX PACUETHBIX TAOJIHII.

Ecnu nyist onpeneneHust 4nciia KUBbIX MUKPOOPTAHU3MOB HMCIOJIb-
3YIOT OYyJIBLOHHYIO MUTATEIBHYIO CpPEy, TO IOCJIE€ MHKYyOaIuu mpoOUpKH,
B KOTOPBIX Pa3MHOKUJIUCh MUKPOOPTaHU3MbI, OKXKYTCS MyTHBIMH, a MPO-
OWpKH, 3aCeSHHBIC PA3BEACHUSMHU, B KOTOPBHIX YK€ HE COACPKAIOCH JKU3-
HECIIOCOOHBIX MUKPOOPTaHU3MOB, OCTAHYTCsI MPO3padHbIMU. Joms mpoou-
POK, OKa3aBIIMXCSI MyTHBIMHU IIPHU MOCEBE KYJIbTYpPbl JAHHOTO Pa3BElICHUS,
3aBUCUT OT YKCJIa )KMBBIX KIIETOK B HEpa3BeleHHOW KyibType. Ilo uucny
MYTHBIX MPOOUPOK B IPYIINAX, 3aCESTHHBIX CYCIICH3USAMH TPEX IMOCIe0Ba-
TENbHBIX PA3BEACHUH, OMPEAEISIOT C MOMOIIBbIO COOTBETCTBYIOLIUX TAOIHII
HauOonee BepostHoe uncio (HBY) kietok MUKpOOpraHM3MOB.

10.8. HechenomeTpuyeckun metoq onpeneneHusi buomaccoil

Hedenomerpudeckuii (TypOUIUMETPHUECKHI) METOJT ONPEACTICHUS
Oromacchl Hallell MUPOKOe MPUMEHEHHUE B JIA0OPATOPHBIX MUKPOOHOJIOTH-
YECKUX MCCIIEIOBAHUSX, MMOCKOJBKY MO3BOJIAET OBICTPO U JIOBOJIBHO TOYHO
ONPEACIIUTh KOHIICHTPAIMIO KJIETOK B CYCIIEH3MA MUKPOOPTaHU3MOB.

Hedenomerpuiecknii MeTOJ OCHOBaH Ha pacCeMBaHWU ITydYKa CBe-
Ta B3BEIICHHBIMH B XKHAKOW (haze yacTumamu. J[aHHBIA METOJ MPUTOACH
JIVIIb JJI TEX MAKPOOPTAHU3MOB, POCT KOTOPBIX BBI3BIBAET PABHOMEPHOE
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NOMYTHEHHE CpEbl U MPU ITOM HE MPOUCXOIUT 0O0pa30BaHUsS MULIETUS,
IJICHOK U IpYyrux ckoIuieHuu. IIurarenbHas cpena, B KOTOPOU KYJIbTUBU-
PYIOT MUKPOOPTaHU3MbI, JOJKHA ObITh ONTUYECKU MPO3PAYHOM.

CBeTropaccesiHie, BBI3BIBAEMOE MHUKPOOPraHU3MaMHU, BBIPOCHIUMHU
B MUTATEILHOM OYyJIbOHE, HAanboJiee YJI00HO U3MEPSTH C MTOMOIILI0 (HOTO-
anexTpokosnopumerpa (PIK) unm cnekrpodoromerpa (CD) npu anuHe
BOoJIHBEI 0T 540 10 650 HM, TIpKU KOTOPOH TOTJIONIEHUE CBETA JIAaHHOM CycC-
NEH3UEN ABISETCS MUHUMAJIbHBIM.

3aBUCUMOCTh MEKJIy HMHTCHCHBHOCTHIO manaromero ceeta (lg)
u npomienmero ceera | (t.e. cBera, HE pacCesHHOTO KyJIbTYPOH) MPH Ma-
JIBIX KOHIEHTpalMsIX OakTepuid moauuHsercs 3akony Jlamoepra—bepa:

| = 1,10,

rie € — Kod(DPUIMEHT SKCTUHKIMHU, | — ToNIMHA CJI0S CYCIICH3HH,
¢ —KOHILIEHTpaIusi 0akTepuii. I3 3TOro COOTHOIIICHUS CIEAYET:

lg(1o/1) = €lc.

I'paduk 3aBucumoctu 1g(lo/l) ot ¢ (KoHIIEHTpaIUK OaKTepUil) UMe-
ST BHUJI MPSMOM, YroJI HaKJIOHa KOTOPOH OmpeesseTcs npousBeacHueM &l.
Takum 00pa3om, H3MEHEHHE ONTUYECKOUW MIIOTHOCTH, BHI3BIBAEMOE M3ME-
HEHHEM KOHIEHTpAlUU OaKTepHil HAa OJHY €IUHHUILY, 3aBHUCUT OT TOJIIU-
HBI CJI0S cycrieH3uH | ¥ CBOMCTB CyCIEH3HMH, XapaKTepu3yeMbIX Kodddu-
[IUEHTOM €.

[Ipu BBICOKMX KOHIIEHTpalusx Oakrtepuil 3akoH JlamOepra—bepa
TEPSET CBOIO CHITY.

Jlist onpenenenus yucia 0akrepuil HeeTOMETPUIECKUM METOIOM
CTPOAT KaJTUOPOBOYHBIC KPUBBIE 3aBUCUMOCTU MEXIY BEIMYWHOW CBETO-
paccessHAS W YHCJIOM KJIETOK (WM CyXoi OMomacchl B eAuHHUIIE 00beMa
cpenbl). s mocTpoenus kanuOpoBoUHOM kpuBoil naMepsatoT Ha IK win
C® BenuuHMHY CBETOpPACCESIHUS CYCIEH3UMU C PA3JIMYHBIM COAEPKAHUEM
KJIETOK U B K&XJIOW U3 HUX OMPEAEISIOT KOJIUYECTBO KIETOK U OMOMACCHI.
[TonmyyeHHy10 3aBUCUMOCTh BbIpaXKaroT rpaduyuecku, OTKJIaAbIBasi HA OCU
opauHaT mokazanus ®OK, a Ha ocu abCIuCcc — KOJIMYECTBO KJIETOK, CO-
nepxaieecs B 1 oM’ CyCTIeH3UH, Uiau Ouomaccy B 1 o’ KYJIbTYpQJIbHOU
cpenbl. s KaXa0ro MUKpOOpraHu3Ma HEOOXOAMMO CTPOUTH CBOIO Ka-
JTMOPOBOYHYIO KPUBYIO.
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KonmponvHnwvie 6onpocwi

1. Kakue MeTonbl OMpPEACNICHUS KOJWYECTBA MHUKPOOPraHU3MOB
B Pa3JIMYHBIX 00HEKTAX BaM U3BECTHBI?

2. C KaKo# 1IeTbI0 TOTOBAT CEPUIO Pa3BEICHHUI MUCCIIETyEeMOro 00b-
€KTa JJI OmpeJieNieHus] OOIIero KOJWYecTBa MUKPOOPraHU3MOB IPU HUC-
MoJIb30BaHuM yareunoro Mmeronaa? Yro rakoe KOE?

3. Bce nu Oakrepun, HaxXOMdSIIUMECS B HMCCIEAYEMOM MPOJIYKTE,
YUYUTHIBAIOTCS YAIICYHBIM METOIOM?

4. Kakue mnuTaTeNbHbIE CpPEIbl MCHONB3YIOT ISl OIMpEACIICHUS
B [IPOAYKTE KOJIMUYECTBA OAKTEpHil U TPUOOB (IPOKKEN U TIeCeHel)?

5. KakoBbl JIOCTOMHCTBA U HEJOCTATKU (PIIYOPECIIEHTHOTO METOo/1a
ITOJICYETA MUKPOOPTraHU3MOB?

6. B uem 3akirodaeTcst CyniHOCTh METO/Ia MPOTOYHOUM ITUTOMETPUN?

7. Ha yeM ocHOBaH He(eIOMETPUUYECKUN METOJI OMPEACIICHUS KO-
JudecTBa OaKkTepuil Ui OMOMAacChl B CYCIIEH3UU?
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11. \CCNEAOBAHUE MUKPO®PIIOPbLI BO3AYXA
NMOMELLEHWA

Lenv pabomwi: 03HAKOMHUTBCS ¢ METOJIAMH MUKPOOHOJIOTHUYECKOTO
UCCIIEOBAHUS BO3/1yXa TOMEIIEHUH.

OO6opynoBanue, peakTUBHI: anmnapar KpoToBa, CTepUIIbHbBIEC YAIIKU
ITeTpu, muTarenpHbie Cpebl — MACOIIENTOHHBIN arap, Cycio-arap.

Bo3myx mpou3BOACTBEHHBIX MOMEMIECHUN HA MPEANPUATHAX THIIIEC-
BOW TMPOMBIIUICHHOCTH MOET CTaTh MCTOYHUKOM HH(PUIMPOBAHUS IIO-
CTOPOHHUMH MHUKPOOPTaHW3MaMHM ChIPbsl U TOTOBOM MpoayKiuu. OObIYHO
B BO3yX€ HaxXOAATCSA Pa3IMYHbIC MUKPOKOKKH, CapIlMHBI, HECIIOpPOOOpa-
3YIOIIUE MAJOUYKH, JPOXOKH, CIIOPHI OaKTEpUil M MUICIHAIBHBIX TPHOOB,
MOT'YT BCTpEYaThCS M 00JIE3HETBOPHBIE MUKPOOPTaHU3MBI.

IIpu MHKPOGHOIOrHYECKOM HCCIeI0BaHME B 1 M° BO3IyXa Ompe-
JEJSI0T 0011Iee KOJIMYECTBO MUKPOOPTaHU3MOB, HAIMUUE TIJIECHEBBIX T'PU-
OOB, a MpU HEOOXOJIUMOCTH — TPYIIIY CAHUTAPHO-TIOKA3ATEIBHBIX MUKPO-
OPTraHU3MOB: T€MOJIMTUYECKHUM CTPENTOKOKK (IOCEB HA KPOBSHOW arap)
1 30JIOTHUCTHIN CTaPUIOKOKK (ITOCEB Ha JKEJITOYHO-COJICBOM arap).

g onpeneneHuss KOJIMYECTBA MUKPOOPTaHU3MOB B BO3AYXE HC-
MOJIB3YIOT pa3nyHble MeToIbl. Hanbonee pacnpocTpaHEHHBIMHA SIBJISFOTCS
CEIMMEHTALIMOHHBIN U aCIIMPALMOHHBIN METOBI.

11.1. CeaMeHTaLNOHHbIN MeTop,

CenumMenTtauroHHbii MeTo (Meton Koxa) ocHOBaH Ha ocelaHUU
MBUIMHOK M Kalellb BMECTE C MUKPOOPraHM3MaMH Ha MOBEPXHOCTh MHTa-
TEJIbHOM Cpelbl B OTKPBITHIX damkax llerpu. KonTposs Bo3ayxa nmomenie-
HUW TPOBOAAT CICAYIOMIMM 00pa3oM. ['OTOBSAT 1BE CTEpUIIbHBIEC YaIIKU
[Terpu. OaHy U3 HUX 3aJIMBAIOT PACIIABJICHHBIM MSICOTIEIITOHHBIM arapomM
(MIIA), npyryto — cycno-arapom (CA). [locne 3acTbiBaHus arapa 4ailiku
NEPEHOCAT B HCCIEIyeMOe MOMEIIEHUE, OTKPBIBAIOT KPBIIIKH, CIBUTAIOT
UX Ha Kpas OOPTHUKOB TaK, YTOOBI BCS MOBEPXHOCTh MUTATEIBLHON CPEJIbI
OblJIa OTKPBITA MOJTHOCTHIO. YaIlKM OCTABJISIIOT OTKPHITHIMUA B TEUCHHE 5,
10 wm 15 MUH B 3aBUCUMOCTH OT CTENICHM 3arpsi3HCHHOCTH BO3yXa. 3a-
TEM WYalllKhd 3aKpbIBAIOT, MEPEBOPAYMBAIOT BBEPX JHOM U MOMENIAIOT
B TEPMOCTAT.

B Huw™manue! Ecnu yamiku He nmepeBOpaynMBaTh BBEPX JTHOM, TO
KOHJICHCAIIMOHHAsI BJIara, BBIACIISIONIASCS W3 arapu30OBaHHOW cpenbl, Oy-
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JET TOMNaJaTh C BHYTPEHHEN CTOPOHBI KPBIIIKA HA MOBEPXHOCTH CPEIBI
Y pa3MbIBaTh KOJIOHUU MUKPOOPTaHU3MOB.

Yamku ¢ MIIA BeiaepxkuBarot nipu temneparype 37 °C B TeueHue
24 4, a yamuku ¢ CA — ipu 30 °C B TeueHue 48 .

JIns onpeneneHus KOJW4ecTBa MUKPOOPTaHU3MOB B 1 M BO31yXa
nosib3ytorcs dopmynoit B.JI. OmensHCcKoro, corjacHO KOTOpPOM Ha To-
BEPXHOCTh Yallku miomaaso 100 cMm? OCEJIaeT B TEUEHUE 5 MUH CTOJILKO
MHKPOOPTaHH3MOB, CKOJIBKO HX COAEpPXKUTCS B 10 1M° Bo3ayxa:

X =a-100-5-100/ST,

IJI€ @ — YNACIIO KOJOHUH, BhIpocnX Ha yamke; 100 — nepecuer miomanu
gamkd Ha 100 cM® ; 5 — SKCIO3MIMA YAIIKH TI0 OMENSIHCKOMY, MWH;
100 — mepecuer Ha | M° Bo3myxa; S — miomans gamku Ierpu (78,5 cm?);
T — BpeMsi DKCIIO3ULMH OTKPBITOM YaIlIKU, MHH.

11.2. AcnupauuoHHbIN MeTox

AcnupanmoHHbld MeTof (Metog KpoToBa) oCHOBaH Ha MCIHOJIb30Ba-
HUM 1eneBoro anmnapara koHcTpykuuu FO.A. Kpotosa. [Tpubop, cMoHTHpO-
BaHHBIN B MOPTATUBHOM SIIUKE, COCTOUT U3 y3Ja Jyid 0TOOpa mpoObl, Kyaa
Ha CHELMAIBHYIO IUIOMAAKY MoMemaoT yamky [lerpu 0e3 KpbIlKH, 3JieK-
TPOMOTOpPA, BEHTWIIATOPA U poTameTpa. BeHTuisatop, Bpanasch ¢ 4aCTOTON
4-5 ThIC. 00/MUH, 3aCaChIBAET BO3/1YX, CTPYS KOTOPOIO yAApSETCs O MOBEpX-
HOCTb MATATEJIBHOU Cpelibl B vamke [lerpu, ocTaBiiast Ha HEW MUPOOPraHU3-
MbL. Bo3ayx BbIxoauT u3 npubdopa yepe3 porametp. s paBHOMEpHOTO pac-
NIPEJEICHNs MUKPOOPTaHW3MOB Ha IOBEPXHOCTH CpeAbl JUCK C YalIKOM
Bpamaercsi ¢ yactoroil 60 o6/mMuH. CKOpOCTh MPOTATHUBAHUS BO3AyXa CO-
craBiseT 25 I[M3/MI/IH. IIpu onpeneneHun oOIIEH YUCICHHOCTH OakTepuit
KOJIMYECTBO MPOIMYIIEHHOTO BO3IyXa JOKHO cocTaBisTh 100 am°. 3acesH-
HbI€ YaIlIKU BHIHUMAIOT U3 ammapara, 3aKpbIBaIOT UX KPBIIIKaAMH, TOMEIIAI0T
Ha 24 4 B TepMmocrar npu temneparype 37 °C, 3aTeM BBIHUMAKOT U OCTaBJIs-
IOT NIPU KOMHATHOW Temrieparype Ha 24 4. [logcuuThIBarOT YUCIO BBIPOC-
IIMX KOJIOHHMI 1 POM3BOAT epepacyeT Ha | M° Bo3myxa:

X =a/1000-V,

I7Ic @ — KOJWYECTBO BBIPOCIHIMX HA YaIllKe KOJOHMH; V — 00beM MmpoIry-
N 3
IIIEHHOT0 Yepe3 npudop Bo3ayxa; 1000 — nckoMblii 00beM BO3ayXa, M .
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Kpome konuuecTBEHHOH, JaeTcsd KaueCTBEHHAsh XapaKTEPHUCTHKA
MUKpOGIOopbl Bo3ayxa. JlJisi 3TOro mpoBOAST OMUCAHUE KOJOHWMI OakTe-
pUi, BRIpOCIIUX Ha Yamkax [leTpu, 1 roTOBIT MUKPOCKONIMYECKHE Mperna-
paThl U3 3TUX KOJOHUU. OnucaHue KOJIOHUN OaKkTEepuidl POBOMST, KaK ATO
yKa3aHo B pazj. 5.3.

Pe3ynbTaThl ucciaeqoBanus oOPMIISIOT B BUJIE TAOJIUIIBI IO hopme
tabn. 11.1, MUKpOCKONMYeCKue mpenapaThl U3 KOJOHWUU 3apHCOBBIBAIOT
B TETPab.

Tadomuna 11.1

HN3ydyenue mopdoornu KojoHUu# 0akTepuii, Boipocux Ha MITA

XapakTepuCTUKA KOJOHUU
Pasmep | ®opma | Ilpoduns | Kpait | IloBepx- [Ber | CtpykTypa
HOCTh

[InecHeBbie rpudbl, Bhlpociine B yamike Iletpu c cycio-arapom,
paccMaTpuBalOT BU3YAIbHO U MOJ MUKPOCKOIIOM ¢ 00beKTUBOM 8X. [1omb-
3ysiICb ONMCaHUEM TpUOOB, MPUBEJIECHHBIM B paszfelie 5, ONpeAesiioT hX
IIPUHAJIEKHOCTD K OIPEACIICHHOMY POy .

CaHuTapHOE COCTOSIHHE BO3]yXa 00CIeayeMOro MOMEIIEHUs OLe-
HUBAIOT COTJIACHO CAaHWTApPHBIM HOpMaMm U mnpaBuiiaM. B Tta6n. 11.2 npuse-
aeH ¢parMeHT QopMbl KypHajga CaHUTAPHO-MHUKPOOUOJIOTHYECKOTO
KOHTPOJIS HAa NPEANPUATUAX TUIIEBOI TPOMBIIIEHHOCTH.

Tabmuma 11.2
CaHMTapHO-MHUKPOOHOIOTHYeCKHA KOHTPOJIb HA MPeANPUSITHH

O0bexkT | MuKpoOHoIOTHYECKOE Jonyctumasi HopMma [lepuoanuHoCcTh
KOHTPOJIS OTIPE/ICIICHHE KOHTPOJIS
Bozayx niexa| OOmiee mukpo6Hoe 200 KOJOHHIT Ha YaIlke ¢
YHUCJIO MIIA npu cenuMeHTaIoH-

HOM MeToJie nocie 20 MuH 2 paza B MecH1l
skcnio3urmn; 150 KomoHmit —
npu npocacsiBanuu 100 me
anmapatoM Kporosa

Bo3nyx nexa| Cnopsl miecHeBbix |20 konoHui Ha yaike ¢ CA

rpuboB nociae 20 MUH 3KCHO3MIMHU| 2 pa3a B MECHI]
u 15 Kononwmii — o metony
KpotoBa
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[lonb3ysick JaHHBIMU, TIPUBEICHHBIMU B Ta0J. 11.2, maTh 3aKimroueHne
0 MUKPOOHOJIOTUYECKOM YHCTOTE BO3yXa 00OCIICIOBAHHOTO MTOMEIICHUS.

Konmponvnwvie 6onpocul
1. KakumMu MeTolaMH NpOU3BOASIT MUKPOOMOJIOTMYECKUN aHaIu3
BO3/yXa MOMEIIECHUN?
2. KakoBbl KpHUTEpHHM CAHUTAPHOM OIICHKH BO3ayXa IPOU3BOJ-
CTBEHHBIX IMIOMEIICHUN HA MPEINPUITUAX TUIIEBON MPOMBIIIIEHHOCTH?
3. Kakne mukpoopranuzmbl HanboJjiee 4acTO BCTPEYAIOTCS B BO3-
IyXe MOMEIICHUN?
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12. CAHUTAPHO-BEAKTEPMOJTIOMMYECKUA AHANN3 BOAObI

Llenv  pabomvl: W3ydyeHUE METOJIOB OLIEHKH CaHUTAPHO-
0aKTEPUOJIOTMYECKOTO COCTOSIHUSI MMUTHEBOM BOJABI U BOJBI U3 €CTECTBEH-
HBIX BOJIOEMOB.

Bona, ucnonb3yemas Ha OpeaNpUATHSIX MHUILIEBOW MPOMBIIICHHO-
CTH, JOJDKHA OTBEYaTh TPEOOBAHUAM, MPEAbSIBISAEMbIM K MUTHEBOM BOJIE
JNCUCTBYIOIIMMHA HOPMAaTUBHBIMU JIOKYMEHTaMH. be30macHOCTb BObI
B 3IUJIEMUOJIOTUYECKOM OTHOIIEHUH OINPEAEISIOT MO0 OOIIEMY YHCITY
MUKPOOPTaHU3MOB U KOJIMYECTBY OaKTEpUil TPYMIbl KUIIEYHBIX MATOYEK
B €€ ONPEIeIEHHOM 00bEME.

KauyecTBO BOJbI LIEHTPAJIM30BAHHBIX CUCTEM IMUTHEBOTO BOJOCHA0-
XKEHUSI OMPEACISIIOT B COOTBETCTBUU C CAHUTAPHBIMH IMPABHIAMU U HOP-
Mmamu. IluTbeBas Boma JOJDKHA OBITH Oe30IlacHa B DIIUIEMHUOIOTMUYECKOM
U paJMallMOHHOM OTHOILECHUSX, Oe30macHa MO XUMUYECKOMY COCTaBY
Y UMETh OJIarONPHUATHBIC OpraHOJIeNTUYeCKUe cBOMCTBa (Tadi. 12.1).

Tabmauma 12.1
be3onacHOCTh NUTHEBOI BOABI B dNMUAEMHOJIOTHY€CKOM OTHOIICHUH

(M0 MUKPOOHMOIOTHYECKHM U NMAPAZUTOJIOTHYECKUM IOKA3ATEIM)
CanlluH 2.1.4.1074-01

[TokaszaTenun Ennnuna HopmaTus

O6m1ee MmukpooHOE unciio (OMY) Uncino KOE B 1 e He 6ouee 50

TepmoTtonepanTHsie kKonudpopmusie | Yucno 6akrepuii B 100 cM® OTCyTCTBYIOT
OaxkTepuu

O6mue konndopMHbIE OaKTepUn Ypcio Gakrepuii B 100 cM® | OTcyTcTBYyIOT
Konudaru Ypcno BOE* B 100 em® OTCYTCTBYIOT
CriopsI CyaIbGUTPETYITUPYIOIINX Yucno criop B 20 cm® OTCYyTCTBYIOT
OakTepuii

[{ucTel nsaMOIMi Ypco mrct B 50 am° OTCYTCTBYIOT

* BOE — 6ms111k000pasyroIe e TnHHUIb.

12.1. OT60p NPOOG M NOAroTOBKA UX K aHanu3y

Bony mist canuTapHO-0aKTEPHOIOTHIECKOT0 KOHTPOJISI OTOUPAIOT
B kommdectse 500 e’ B OYTBUIKH, MPEABAPUTEIBLHO MPOCTEPUIN3OBAH -
HbIE B OyMa)XHBIX MaKeTax, C BATHO-MapJIEBOUW MPOOKOH, TOKPHITON CBEP-
Xy OyMaXHBIM KOJITAYKOM.
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[lepen or6opom mpoObI KpaH WX Kpail TPYObl OOKUTAIOT 3aXKXKEH-
HBIM BaTHBIM TAMIIOHOM, IPOMUTAHHBIM CIUPTOM. OTKPBIBAIOT KpaH U B Te-
yeHue 10—15 MuH BOAy CITyCKarOT, 3aTe€M MPOU3BOIAT OTOOp NpoOsl. Bona
MOJICKHUT aHATI3Y HE MO3KE YeM uepe3 2 4 mociie 0Toopa.

[TpoObI BOJBI U3 OTKPHITHIX BOJOEMOB — KOJIO/IIEB, 0ACCEMHOB, PEK,
03ep — OTOMPAIOT C MOMOIIBIO 0AaTOMETPOB, MPEACTABIAIONINX COO0H Me-
TaJNIMYECKUNA KapKac ¢ MAaCCMBHBIM CBHHIIOBBIM JHOM — TIpy3ujioM. B me-
TaJNIMYECKUN KapKac BCTaBieHa OyThlUika. baToMeTp morpyskaroT Ha 3aaH-
HYIO TIyOMHY M OTKPBIBAIOT OYTBUIKY, MOTATHBAs 32 BEPEBKY, MPUBS3AH-
Hy1o K npoOke. [locie HanosHeHus1 OyThUIKM OaTOMETp W3BJIEKAIOT U 3a-
KPBIBAIOT €€ CTEPUIILHOM MPOOKOM.

[1poOs1 XxJI0pHpPOBaHHOM BOJIBI OEPYT BO (PIIAKOHBI C AEXJIOPATOPOM,
TaK Kak IOJl JIeMCTBUEM XJIOpa MUKpOOBI B Boje morudarmT. B kauectse
JeXJI0paTopa HCIOJIb3YIOT CEpHOBATUCTBIA HATpui U3 pacuera 10 mMr Ha
500 cm® UCCIIEAYEMOM BOJIBI.

K oToGpannbiM pobam BOJIbI MPUIAratoT COMPOBOAUTEIbHBIN J10-
KYMEHT C YKa3aHHEeM COOTBETCTBYIOIIUX JaHHBIX. JlocTaBKy mpoO muThe-
BOHM BOJBI OCYIIECTBJISIOT B KOHTEHHEpPaxX-XOJIOAMIbHUKAX MPU TeMIIepa-
Type oT 4 1o 10 °C.

12.2. OnpepeneHune obLwero MMKpOOGHOro Ymcna Boabl

Obwee mukpoobnoe uucio (OMY) — 3TO KOIMMYECTBO ME30(DHIILHBIX
a’pOOHBIX U (aKyJIbTaTUBHO-aHA3POOHBIX MUKPOOPTaHW3MOB, 00Pa3yIOITIX
KOJIOHUU Ha MSCONENTOHHOM arape Impu nocese 1 cM™ BOAbI ¢ OCIEAYIOIICH
nHKyOauuen nocesoB npu temmneparype 37+0,5 °C B Teuenue 48 u. OMU
JIOJDKHO ObITH He Gonee 50 KOE/em®.

B 3aBUCHMOCTH OT CTETIEHU TMPEI0JIaraéMoro 3arpsi3HeHus! MPOU3BO-
JISIT TIOCEB HE MEHEE JIBYX Pa3JIMYHbIX OOBEMOB BOjbl, BEIOPAHHBIX C TAKUM
pacuyeTrom, 4yToObI Ha yamikax BbipacTtaio ot 30 mo 300 komonuii. Bogormpo-
BOJHYIO M apTE3HAHCKYIO BOIY 3aCCBAIOT B HEPA3BEICHHOM BHze mo 1 e’
[Tpu GakTEepHOIOTHUECKOM HCCIIECOBAHUH 3arps3HEHHBIX BOJ JIENAOT MOCe-
BbI Pa3BEICHHOM BOJIbl. Pa3BeieHUs TOTOBAT TaK, Kak yKa3aHo B pazjeine 8.3.

N3 uccnemyeMoro obpasiia U M3 MPOOMPOK C €ro pa3BeICHUSIMHU
B COOTBETCTBUU CO CTEIECHBIO MPEIoIaracéMoro MUKpOOHOTO 3arpsizHe-
HUSL OTOUPAIOT [0 1 cM°, BHOCST B CTEPHIIbHBIC Yamky [[eTpH U 3aIHBAIOT
10-12 cm® PACIJIaBJICHHOTO U OCTYKEHHOTO 110 TeMneparypsl 45 °C msico-
MENTOHHOTO arapa. KpyroBeiMu JIBHXKEHUSIMUA PYKH, Bpalllasl Yalllky IO ro-
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PU30OHTAIBHON TOBEPXHOCTH CTOJIA, PACIPEICIISIOT UX COJCPKUMOE PaB-
HOMEPHBIM CJIOEM 10 Bcel Tuioniaau aHa. [locie 3acThIBaHUS arapa 4aiiku
C IMOCEBAMM MOMEIIAOT Ha 24 4 B TepMocTaT npu temneparype 37 °C. 1o-
clie MTHKYOaIuu MOACUYUTHIBAIOT YUCIIO BHIPOCIINX KOJIOHHIA.

Omnpenenenre MUKPOOHOTO YKCIIa YKA3aHHBIM METOJOM O3BOJISIET
BBISIBUTH JIMIIb Me30(uiIbHbIE adpoOHbIE M (haKyIhbTaTUBHO-aHAIPOOHBIC
MUKPOOPTaHU3MBI.

12.3. OnpepeneHne coaepxaHUA KONUMGPOPMHbBbIX
OakTepuu B BOAe

C snuaeMHoIOTHYeCKON TOUKH 3pEHUSI 0COOEHHO Ba)KHBIM SIBJISICT-
cs1 OOHapy>XKeHHE B BOJE MAaTOT€HHbIX MUKPOOPTaHU3MOB — BO30yIuTeNen
KUIIEYHBIX MHPEeKuil (OpromHoro Tuda, AM3eHTepUH, XoJiepsl u aAp.) Ox-
HAaKO B CBSI3U C OOJIBIION TPYAHOCTBbIO OOHAPYKEHUS MATOTE€HHBIX MUKPO-
OpraHU3MOB IPHU OAKTEPUOJOTHMUECKUX aHAIIM3aX OrPAaHUYMBAIOTCS OIpe-
JICJICHUEM TaK Ha3bIBAEMbIX CAHUTAPHO-TIOKA3aTENbHBIX MHUKPOOpPTraHU3-
MoB (CIIM). K caHuTapHO-IIOKa3aTeIbHBIM OTHOCST MHUKPOOPraHU3MBI,
IIOCTOSIHHO HAXOJSIIMECS B €CTECTBEHHBIX IMOJIOCTSAX YEJIOBEKA WIIM KH-
BOTHBIX. [IpucyrctBue CIIM B pa3nuuHbIX 00bEKTaX BHEIIHEH Cpeibl SB-
JISIETCA MHIUKATOPOM HX 3arpsisHeHus denoBekoMm. Uem 6ompiie CIIM Bo
BHEIIHEW cpeAe, TeMm Oojee BEPOATHBIM CTAHOBUTCS TPUCYTCTBUE
cnenuduueckux Bo30yaureneil HHEKIMOHHBIX 3a00JI€BaHUN.

B kauectBe CIIM HauOouibliiee 3HaU€HUE UMEIOT OAKTEpUU TPYIIIbI
kuieyHbix nanodek (BI'KII). K rpymnme kumieuHbx najiodek OTHOCST KO-
nugpopmuvle Oaxtepun pomo Escherichia, Enterobacter, Citrobacter,
Klebsiella, Serratia.

[Ipu onpenenenun koaudectBa CIIM B BOJie MCHOJIB3YIOT CIEY-
IOILIME XapaKTEPUCTUKHU:

* KoIU-mump — HauMEHbIIUN 00bEM BOJIbI, B KOTOPOM OOHApY’KeHa
OJIHa KHIIeyHasl najnoyka. JIJisi mUTheBOM BOABI, MPOIIEIIIEH OYHUCTKY,
THTp KUIICYHON MANOYKH TOIKeH ObITh He Menee 300 cm’;

* KOMU-UHOEKC — KOTMYECTBO KMIICUHBIX Mamouek B 1 aM° BOJIBL
Konu-unnekc ajist TUTHEBOM BOALI JOJDKEH OBITH He OoJiee 3.

Konmudopmubie OakTepuu  ONpeneisitoT B BOJAE  METOAOM
MEMOpPaHHBIX (PUIBTPOB UM OPOAUIBEHBIM METOIOM.

Bbpoanabublii Metoa. CylHOCTh OpOAMIBHOTO METOA 3aKiIoya-
€TCsl B MOCEBE OMNPEIENICHHbIX 00bEMOB HCCIEAYyEeMOM BOJbI, MHKYOAUU
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noceBoB npu temnepatype 37 °C B cpeax HaKOIUICHHS C MOCIEAYOIIUM
BBICEBOM Ha cpeny OHI0, auddepeHuuannei BBIPOCIIMX KOJOHUN
u onpejieneHueM Hauoosiee BepositHoro uncia bBI'KIT B 1 M° BOZIBL

[Ipu uccnenoBaHuM BOJAbI HEHTPAITMZOBAHHOTO BOJIOCHA0KEHUS UC-
clielyeMbIi MaTepual JBaXKIbl 3aceBatoT B Tpu oobema: 100, 10 u 1 M.
JIna ucciieqoBaHus peYHOM, O3€PHOM, MPYIOBOW BOJBI T'OTOBAT JECSITH-
kpatHbie pazpeaenus 1:10, 1:100, 1:1000 u 3aceBatot eme 10 em®u 1 em®
0e3 pazBenenus. [loceB BOIbI TPOU3BOAAT B OPOIUIBLHBIC COCYbI (KOIOBI,
OYTBIJIKHM, TIPOOMPKU C TIOIJIABKAMH), 3alOJHEHHBIC TJIFOKO30IMEINTOHHOM
cpenoit Ditkmana. [loceBbl HHKYOMPYIOT B TEPMOCTATE MPU TEMIIEPAType
37 °C B Teuenue 24 u.

Obpabomxka pesynbmamoé aunanusa. 110 OKOHYaHUM HMHKYOaLMU
MOCEBBI MPOCMATPUBAIOT U JICJIAIOT CJIEYIOIINUE BBIBOJIBI:

a) MpU OTCYTCTBUU ra3000pa30BaHUs M M3MEHEHHS I[BETA CPEIIbI
narT oTpunateabHbiii oTBeT Ha Hanmdyue BI'KII B mccinenyemom oObeme
BO/IbI, TAIOLIMM MPABO 3aKOHYUTH UCCIEOBAHUE Uyepe3 24 u;

0) mpu 00pa30BaHUU KUCIOTHI W ra3a MpPOU3BOJUTCS BHICEB Mare-
puana U3 OpoAWJIBHBIX COCYJI0OB Ha cpefy DHno. BriceB nenaercst Oakre-
PHOJIOTUYECKON TETIeH TYCThIM IITPUXOM JIJIsl MOJYyUYEHHUS HM30JIMPOBAaH-
HBIX KOJOHMH. Yalllku ¢ moceBaMu MHKYOUpYyrOT nipu Temmneparype 37 °C
B TeueHue 24 4. [locne makyOanmu moceBsbl mpocMaTpuBatoT. OTCyTCTBUE
Ha cpelie DHAO XapaKTEPHBIX JJIsl KUIIEYHBIX MAJIOYEK KOJOHHUM JaeT Oc-
HOBAHME HA BbIJJaYy OTPUIIATEIBLHOIO OTBETA U OKOHYAHUE HCCIIEI0BAHNUS;

B) Ipu OOHApY>XEHWU HaA Cpele DHJIO JIAKTO30MOJOKHUTEIbHBIX
TEMHO-KpPAaCHbIX KOJIOHHMH, C METa/NIMYeCKUM OJIECKOM Win 0e3 Hero,
HEO00XO0IMMO YCTAaHOBUTH MPUHAJJICKHOCTH BBIPOCIIUX MUKPOOPTAaHU3MOB
K CEMEUCTBY KHUIIeUHbIX OakTepuil. C 3TOM 1eNIbI0 NPOU3BOAUTCSI MUKPO-
CKOIMPOBAHUE Tperapara u3 KOJOHUN U MOCTAHOBKA OKCUOA3HO20 TECTA.

Oxcuoa3nulll TECT TpenyoxeH st auddepeHnuanuu OakTepHid
cemeiictBa Enterobacteriaceae ot rpamorpuiiateabHbIX OaKTEPHUI CEMEH-
ctBa Pseudomonodaceae u apyrux BOAHBIX canmpodUTOB, KOTOPHIC, B OT-
JUYHE OT KUIIEYHBIX OaKTEpHii, BRIPA0aTHIBAIOT (DEPMEHT OKCHIA3Y.

JInsi MOCTaHOBKM OKCHIA3HOTO TECTa CO CpeAbl DHAO CHUMAKOT
netier mo 2-3 KOJOHUM KaXJoro Tuma. MUKpOOHYH0 Maccy HaHOCST
MTPUXOM Ha (GUIBTPOBAIBHYIO OyMary, CMOYEHHYIO CIEIHaTIbHBIM
peaktnBoM (30 T G-a-HahTONA PACTBOPSIOT B 2,5 CM® ITAHOIA, IPHOABIISIOT
7,5 oM JTUCTUUTMPOBAHHOU BOJIBI M 40 M nuMeTHI-nIapadeHUICHINaMIHA.
PacTBOp rOoTOBAT HEMOCPEACTBEHHO NIEPET ONPEACICHUEM ).
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[Ipu oTpuraTensHOM pe3ysbTare OKCHIa3HOTO TecTa Oymara mpu KOH-
TaKTe C KOJIOHUEW 1[BeTa He MeHsieT. Ecnu sxe Oymara cuHeeTr B TeueHre 1 MuH
MIPU KOHTAKTE C KOJIOHUEHN, TO OKCUJIA3HBIN TECT CUMTAIOT MOJI0KUTEIHHBIM.

Hanuuue B mpenapaTte rpaMOTpPULATEIbHBIX HECHOPOOOPa3YOIIHNX
najoyeK, He 00JIaJarolUX OKCHIa3HOM aKTMBHOCTBIO, MO3BOJISIET HEME-
JIEHHO 1aTh oTBeT 0 Haimunu B Boae bl KII.

[Ipu oOHapykeHUU Ha cpeie DHI0 PO30BBIX U OECIBETHBIX KOJO-
HUW BEAYT MOJICYET U MEPECEBAOT 2—3 U30JIUPOBAHHBIE KOJIOHUH KaXKIOTO
TUIA B TJIIOKO30-TIENTOHHYIO cpeay DikmaHa. [loceBbl MHKYOUPYIOT TIpH
temrepatype 37 °C B Teuenue 3—4 4. [Ipu oOpa3oBaHUU KUCIOTHI (M3Me-
HEHUE LIBETa Cpe/bl) U ra3a, HaKaIIMBAIOUIETOCsA B IMOIUIABKE, pe3yJbTar
CUMTAETCs MOJOKUTEIbHBIM, IIPU OTCYTCTBUU KUCIOTO- M razoo0pa3oBa-
HUSI — OTPULIATEIIbHBIM.

[Tocne mpoBeneHus aHallK3a 3aMUCHIBAIOT B TAOOPATOPHBIN KypHAI
OKOHYATEIIbHbIE PE3YJbTaThl (IOJOKHUTENbHBIE W OTPUILIATENBHBIE) MO
KOKJIOMY 3aC€IHHOMY 00BbEMY U OMPEEISIOT KOJIU-TUTP U KOJTH-UHJICKC.

Metoa MmemOpaHHbIX puiabTPOB. CyIIHOCTh METO/AA 3aKITHOYAETCS
B KOHIEHTPUPOBAHUM OaKTepuil M3 OMNpeeIeHHOI0 00beMa BOJbI Ha
MeMOpaHHBIX (UIBTPAaX C MOCICAYIONIUM BBhIpAlIMBAHHUEM HMX Ha Cpelie
Ouno npu temneparype 37 °C, nuddepeHIMpoBaHUEM BBIPOCIIMX
konoHu u nnoacuetoM koanuectBsa BI'KII B 1 e’ BOJIBI.

Iloozomoexka membpannvix unvbmpos. Jns puabTpoBaHust BOIBI
orOupatror memOpanubie GUAbTPl N 3, MOMEIalT UX B MOJOTPETYIO 0
temrepatypsl 80 °C AUCTHUIUNIMPOBAHHYIO BOJY M CTaBSIT Ha HEOOJBIION
oroHb A kunsgueHus. Kunsiuenue npoBoasat tpuxkasl o 10 mun. Ilocne
MIEPBOr0 ¥ BTOPOTO KUIISTYCHUS BOY CJIIMBAIOT, a TIOCJIE TPETHETO (PUILTPHI
OCTAaBJISIFOT B BOJIE JIO0 YIOTPEOJIEHUSI.

lloocomoska gunvmposanvrhoco annapama. OUIbTPOBAIBHBIN am-
napar CTEpWIM3yIOT B aBTOKJIABE€ WM MNPOTUPAIOT BATHBIM TaMIIOHOM,
CMOYCHHBIM B CIIUPTE, U OOKHUTalT B LENAX crepunusanuu. Ha crommk
(GUIBTPOBAIIBHOTO ammapara CTePUIHLHBIM MHHIIETOM TIOMEIIAI0T MEM-
Opannblii puibTp. Bo n3bexanne moBpexaeHUs GUIbTpa MOA HETO TMOJ-
KJIQJIbIBAIOT KPYKOK CTEpUIIbHON (DriibTpoBaibHOM Oymaru. Ha dunbTpo-
BaJIbHBIA CTOJIUK C TOJOXEHHBIMU Ha HEro (puiabTpaMU YCTaHABIWBAIOT
Y 3aKPEIUISIOT BEPXHIOK YacTh pubopa — BOpOoHKY (puc. 12.1).

Durvmposanue 600bl U 8bIPAUWUBAHUE MUKPOOP2AHU3MO8. B Bo-
POHKY (UIBTPOBAIBHOTO arapaTa CTEPHIHHO HAIMBAIOT HMCCIICTYEMBIH
00bEM BOJIBI M C TMOMOIIBIO BOJOCTPYHMHOI'O Hacoca CO3/Jal0T BaKyyM
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B IpueMHOM cocyje. [Ipu aHanu3e nuTheBOW BOJIbI, OCTYIIAIOMIEA B BO-
JIOTIPOBOIHYIO CETh, HEOOXOAUMO 6paTh oObeM He Menee 333 cm’. Ilo
OKOHYaHUHU (PUIBTPOBAaHUA MEMOpaHHbIM (UIABTP NMpoQIaMONpPOBAHHBIM
MUHLETOM NEPEHOCIT Ha MOBEPXHOCTh MUTATEIBHOW Cpeabl DHMIO B Yalll-
ku [letpu. B HacTosimiee Bpemsi BBITYCKAOT (DUIBTPBI, PONUTAHHBIE CO-
OTBETCTBYIOIIMMHU MUTATEIbHBIMU cpefamMu. [loceBbl HHKYOUPYIOT B Tep-
Mocrtare npu temneparype 37 °C B reuenue 18-24 .

Puc. 12.1. Onpenenenue Koau4ecTBa MUKPOOPTAHU3MOB METOIOM
MeMOpaHHBIX PUIBTPOB

Obpabomxka pe3ynbmamog auanusa. 1o OKOHYaHUM HMHKYOALMH
MOCEBBI MTPOCMATPUBAIOT U JACNAOT CIEAYIOIINE BHIBOIBI:

a) OTCYTCTBHE MUKPOOHOTO pocTa Ha PMIbTPax WK OOHAPYKCHHE
Ha HUX KOJIOHWH, He XapakTepHbIX Mg bI'KII, mo3Bosser 3aKOHYUTH UC-
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CJIEIOBAHMsI HA 3TOM J3Talle aHajiM3a C BbLJAYEH OTPHULATEIBHOTO PE3yJib-
tata Ha npucytcTeue bI'KII B anannsupyemom o0beme BOABI;

0) npu OOHapyXeHMH Ha (UIbTPE KOJOHUMN, XapaKTEepPHBIX IS
BI'KII, uccnenoBanue mnpoaoipkaroT. M3 HECKOJBKMX KOJOHHMM Ka)AO0Tro
TUIIA TOTOBAT Ma3KH, OKpalMBaroT ux no I'pamy u Mukpockonupytort. Ot-
CYTCTBHE B Ma3Kax MEJIKUX I'PaMOTPULIATEIbHBIX HECIIOPOHOCHBIX MANOYEK
ABJIIETCA OCHOBAaHMEM JUIS MPEKPALLECHUS aHAJIN3a C BbIIAYEN OTPHULIATEIb-
HOTO pe3ynbrara Ha npucyrcTBue BI'KII B nccneayemom o0beMe BOIbI;

B) MIpU HAJIWYUU B Ma3Kax IPaMOTPULIATEIbHBIX Majgoyek, Mopdo-
JIOTUYECKH CXOJIHBIX C KHUIIEYHBIMH, CTAaBUTCA OKCHIa3zHas mpoba. Ilpu
oOHapy>XeHUU Ha MEMOpaHHBIX (UIBTPaX OJHOTUIIHBIX JIAKTO30IOJIO0XKH-
TEJIbHBIX KOJOHHMM (TEMHO-KPACHBIX C METaJUIMYECKUM OJIECKOM WM 0e3
HEro), He BhIpa0aTHIBAIOIINX OKCHA3bl, AHAJIIU3 BOJbI HA 3TOM JTame 3a-
KaHYMBAIOT U MOJCYUTHIBAIOT YHCIIO BBIPOCIIUX HA MEMOpPaHHOM (UIIbTpE
KOJIOHMM KHIIEYHBbIX Najlo4yeK. Pe3yinbrar BhBIpakalOT B BHUJAE KOJIH-
MHJIEKCa B epecuere Ha 1 aM° BOJbL;

r) npyu OOHApPYKEHUU HA MEMOpPaHHBIX (PUIIBTPaX PO30BBIX U OECIBET-
HBIX KOJIOHUI MOJICUMTHIBAIOT UX YHUCIIO U MEPECEBAIOT 2—3 M30JUPOBAHHBIE
KOJIOHMH Ka)KJIOTO THIIA B TIIFOKO30-TIENTOHHYIO cpeny JMkmana. llocne nH-
KyOauuu B TeueHue 3—4 4 npu temneparype 37 °C oTMeyaroT U3MEHEHHE
L[BETA CPEbl 32 cYET 0Opa30BaHMs KUCIOThI M HAKOIJICHHUS T'a3a B TOIUIABKE.
B sTOM citywae pe3ynbTaT CUMTAETCSl IOJIOKUTENIbHBIM. Eciii M3MEHEHMM
B CPEJIE HET, TO Tat0T OTPULIATEIILHBIN pe3ynbTar Ha npucyrcTBrue bI'KII.

[Ipumep ompeneneHus: KOJUUHIEKCA: MPOPMIBTPOBAHO TpU 00bEMa
Bozbl o 100 cm’. Ha MEPBOM M BTOPOM (DUIIBTPAX BBIPOCIIO MO TPU KOJIO-
HUU, HA TPETbEM — JIEBATh KOJOHMUWA. Bcero BbIPOCO MATHAAUATH KOJIOHUH.
Takum 00pa3oM, KOJMUHIEKC HCCIEeIyeMOoro oOpa3lia BOJbl PAaBEH:
(1000%15):300 = 50. KonuuHaekc MEpeBOAUTCS B KOJUTHTP CICAYIOIIAM
obpazom: 1000:50 = 20.

Koumponvnwvie eonpocul

1. Kakue Bbl 3HaeTe mokazareiy SMHUAEMHUOJIOTHYECKON Oe3orac-
HOCTH TUTHEBOW BOJIbI?

2. Uto Takoe o6111€€ MUKPOOHOE YUCII0, KOJTUTUTP U KOJTUUHACKC?

3. Kakue ponpt mukpooprannzmoB Bxoaat B BI'KIT?

4, KakuMu METOTaMHU ONPEACIISAIOT KOMH(BOPMHBIE OaKTepHu?

5. KakoBbl OCHOBHbIE KPUTEpUH, IO KOTOPHIM YCTAHABIUBAIOT
MIPUCYTCTBHE KOMH(POPMHBIX OaKTEPHid B TUTHEBOU BOIE?

6. C Kakoil 1eJbI0 MPOBOJAAT TECT HA OKCUIA3Y?
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13. CAHUTAPHO-MMUKPOBMOJTIOMMYECKUU AHAJTN3 MNOYBbI

Llenv pabomovi: TPOBECTH MUKPOOMOJIIOTMYECKOE HCCIEIOBAHUE
MOYBHI KaK MCTOYHWKA KOHTAMUHAIIMU THIIEBBIX MPOJYKTOB MOCTOPOH-
HUMH MHKPOOPTaHU3MAaMH.

[TouyBa 0OMIBHO 3acelieHa MUKpOOpraHu3MaMu. B Hell BcTpeuaroTcs
Bce (HhOpMBI MHUKPOOPTaHU3MOB, KOTOpHIE CYIIIECTBYIOT Ha 3emie: OakTte-
pUH, BUPYCHI, aKTUHOMUIIETHI, TIPOAKKH, TPUOBI, TTpocTeiiue. O01iee MUK-
pobnoe gnciao (OMY) B 1 T mouBsr MmoxeT mocturars oT 1,0 mo 10 mups.
B pa3HpIX ClI0sSX TMOYBBI KOJMYECTBO MHUKPOOPTraHU3MOB HEOJIUMHAKOBO.
B camom Bepxnem cioe (0,5 cM) MUKpOOpraHu3MoB O4eHb Majo. Ha riy-
oune ot 1-5 cm o 3040 cM YKMCIIO MUKPOOPTraHU3MOB MaKCHUMAJIbHO —
B cpeareM ot 10 mo 50 mun B 1 1. [Tocne 30—40 cm rimyouasr OMUY mnocte-
MIEHHO CHIYKAETCs M B 00Jiee MIyOOKHX CIOSX OHO MUHUMAJBHO.

Mukpodopy mouBsI JeAT HA 2 TPYIIIHL:

1) ayToTpodHas — mUTaeTCsI MUHEPATbHBIMU BEILICCTBAMM;

2) reTepoTpodHas — MUTACTCS OPTAHUICCKIUMH BEIICCTBAMH.

OO06e rpyImmbl y4acTBYIOT B MpOIlECCaX CAMOOYHUIICHUS TOYB, MX
MuHepam3auu. OAHAKO B Tpynie TreTepoTpoPHBIX MHUKPOOPTraHU3MOB
MOXET MPUCYTCTBOBATH MaToreHHasi Mukpodopa. Ilpu 3arpsizHenuu noy-
BBl (pexanmsMu Jto/1ei, OOJIBHBIX KUIICYHBIMU HHQEKITUSIMU, MPOTYKTHI
PACTUTEIHHOTO MPOUCXOKACHHUS MOTYT OBITh KOHTAMHUHHUPOBAHBI BO30Y-
TUTEISIMU JU3CHTEPUHU, XOJIephl, OpronrHoro Tuda, caaibMOHeIe3a, JHTe-
poBUpYyCcaMH. Y CTaHOBJIEHA MpsiMasi 3aBHCUMOCTh MEXIY YPOBHEM 3a00-
JICBAa€MOCTH YeJIOBEKAa W JKMBOTHBIX KUIICYHBIMH WHMEKIIUIMH U HEYJIO-
BJICTBOPUTEIILHBIM CAaHUTApPHBIM COCTOSIHHEM IOYBBI. Uepes MouBy mnepe-
JarTCsl BO3OYyIUTENM TakuX HHMEKIIMOHHBIX 3a00JIeBaHUM, KaK CUOUp-
CKas s13Ba, ra30Basi TaHTPEeHa, CTOJIOHSIK U JIp.

[Ipu caruTapHO-MUKPOOMOJIOTHYECKOM aHaIM3€ TOYBBI OMpEIIe-
JSI0T 00Iee MUKPOOHOE YHCIIO, KOJUTUTP, MEPPPUHTEHC-TUTP, THUTP
HUTPUDUIUPYIOMUX OAKTEPUN W KOJTHMYECTBO MPOTEEB M TEPMOPHUIBHBIX
Oaktepuii. MUKpOOHOE YMCIIO XapaKTepU3yeT 3arpsi3HEHHOCTh MOYBbBI Op-
raHUYECKMMH BemiecTBaMu. [IpucyTcTBHEe B 1MOYBe OaKTepuid T'PYIIIBI KH-
IICYHBIX TAJIOYEK CBUACTEILCTBYET O €€ eKkabHOM 3arpsisHeHun. OOHa-
pyxenue B mouse nanouku Clostridium perfringens takxe ykaspiBaeT Ha
ee (pexanmpHOE 3arps3Henne. Hamnuue B mouBe OakTepuii poja Proteus na-
€T OCHOBaHWE CYUTATh BO3MOXXHBIM 3arpsi3HEHUE MOYBBI OPTaHUYECKUMU
BEII[ECTBAMHU JKMBOTHOTO MPOUCXOXKICHUS WM (PEKaTusIMH YeJIOBEKa.
[IpucyrctBue TepMOPMIBHBIX MHUKPOOPTAaHU3MOB YKa3bIBAET HA 3arpsi3-
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HEHHUE MOYBBI HABO30M WJIM KOMIIOCTaMHU. B 4HCTBHIX Mo4Bax TepMOQPUIiIb-
HbIE MUKPOOPTaHU3MbI, KaK IIPaBUII0, HE 0OHAPYKUBAIOTCSI.

B3situe npo6 nousskl. [Ipu npoBeieHUN MUKPOOMOJIOTHYECKUX UC-
CJIEIOBAHUI TMOBEPXHOCTHBIX CJIOEB MOYBBI 00pa3ipl OepyT Ha TIIyOuMHE
15-20 cMm, cHUMas BEpXHUM CION TOJIIMHON 2 cM (U3 pa3HBIX MECT HUC-
cienyemoit Tepputopun He meHee 10 mpo0). OrOuparor mpoObl MajieHb-
KOM KEJIE3HOM JIOMTATKOW MJIM COBKOM B CTEPUJIBHBIE IMTUPOKOTOpJibie OaH-
KM, 3aBEpPHYThIC B OyMary W CHaOXEHHbIC 3THKETKOW. Ka)X1plil B3ATHIN
obpazenr qowkeH Becuth 200-300 r, a cMemaHHbIM oOpaser] (cpemHss
npo0a) — He MeHee | KT.

IHoaroroBka mouBbl s aHaau3a. OOpasiibl MOYBEI OCBOOOXKIAOT
OT KPYIHBIX BKJIIOUEHUMN, pa3MeIbyaroT, MPOCEUBAIOT Yepe3 CTEPUIILHOE
3-MUJUTUMETPOBOE CHUTO, 3aTeM IMPOOY IMOYBBI BBICHINAIOT HA CTEPUIbHYIO
Oymary, TIIATeJbHO TiepeMennBaioT U oTBemmBaoT 10 1. HaBecky mouBbl
MTOMEIIAIOT B KOJIOY eMKOCThIO 250 et ¢ 90 oM’ CTEPUIILHOW BOJIOIPOBO/I-
Hoil Bogpl. Ilomyuaror passenenue 1:10, koropoe coorBerctByer 0,1 T uc-
cienyemoit mouBel. KonOy BeTpsixuBaroT B TeueHue 10 MUH, 1at0T OTCTOSITh-
csl TpyObIM yacTHIlaM NOYBHI B TeueHue 30 ¢ u 3aTteM nenaroT ot 3 a0 6 ne-
CSITUKPATHBIX Pa3BEJCHUI B 3aBUCUMOCTH OT 3arpsiI3HEHHOCTH MOYBHI.

13.1. OnpepeneHne MUKPOOGHOro YMcna noysbl

B nBe crepunbHble yamku lletpu, cierka NpUOTKPBIB KPBILIKY,
BHOCST 110 1 em® 10 u 10™° pasBeeHuil MOYBEHHO CYCIICH3MH U 3aTEM 3a-
JIMBAIOT UX PACIUIABJICHHBIM M OXJaxAeHHbIM 10 45 °C nmuTaresbHbIM ara-
poMm (MITA wnu kaptodenbHO-TII0KO3HBIN arap). [locne 3acTeiBanus arapa
Yalky NOMENAT B TepMmoctaT Ha 24—-48 u mpu temmneparype 37+2 °C,
a3aTeM BBIJIEP)KMBAIOT CTOJBKO K€ MpU KOMHATHOM Temmeparype. Iloa-
CUMTHIBAIOT YUCJIO BBIPOCHIMX HA YalllKaX KOJOHHM M OMNPENESIOT MUK-
poOHOE 4nciIo B 1 T TIOYBHI C YYETOM 3aCETHHOTO Pa3BEICHUSI.

13.2. OnpepeneHne KONUTUTpPa NOYBLI

Hanuuue GakTepuil Tpymbl KUIICYHBIX MaJIOYEK CBUIACTEILCTBYET
0 CBEXEM (PeKaIbHOM 3arpsi3HCHHUH TMOYBBL. TUTPOM KHUIIIEUHOM MAaJOYKU
(KOMUTUTpP) HA3bIBAIOT HAMMEHBIIIEE KOJIUYECTBO MOYBHI (B I'), B KOTOPOM
0OHapy>KUBAIOTCS KUIIICUHbIEC NaT04YKU. KOMMUHAEKCOM MOYBHI HA3bIBAIOT
KOJIMYECTBO KHUIIEYHBIX MaJ0ueK B | T MOYBBL.
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Jns onpeneneHus KoautuTpa 1o | cm® pa3BEICHUN TTOYBEHHOMN
cycremsun ot 10 mo 107 3aceBaror B mpoGupku co cpenoit Keccnepa,
B KOTOPBIX HAXOAATCS MOIJIaBKU. [10CEBBI BBIIEPKUBAIOT B TEPMOCTATE
npu temmeparype 37 °C B teuenue 18—24 4, mocime 4ero OTmMeqaror
HaKOIUICHUE ra3a B MOIJIaBKax.

13.3. OnpepeneHne nepdpUHreHC-TUTPA NOYBLI

[lepbpuHreHC-TUTP — TUTP TPAMIOIOKHUTEIBHBIX OOJUTaTHO-
aHa’POOHBIX COPOOOPA3YIONIUX MAJOYEK, BOCCTAHABIUBAIOIIUX CYIb(U-
tel. [IpucyrcrBue C. perfringens (cropoBbIx (GopM) CBHAETEILCTBYET
0 JIaBHEM (pEKAJIbHOM 3arps3HEHUU.

Jlis omnpeneneHuss NepGPUHTEHC-TUTPA UCIIONB3YIOT KeEJe30-CyIlb-
¢uTHbI arap (cpena Bunbcona—bnepa). Oonapyskenue C. perfringens Ha stoi
Cpelie OCHOBAHO Ha CLIOCOOHOCTH JAHHOT'O MUKPOOPraHU3Ma BOCCTaHABIIMBATh
Na,S;03 10 Na,S, KoTophIif, B3aUMOJIEHCTBYS C XJIOPHBIM KEJIC30M, ITPHUBOIUT
K 00pa30BaHUIO CEpHUCTOTO kene3a (FES), nMeroiiero yepHsIif 1IBET.

[IpoOupku ¢ pa3BeeHUsIMU MOYBEHHON CYCIIEH3UU MTPOTrPEBAIOT HA
BOJsiHOM OaHe ¢ Temmneparypoi 80—-85 °C B teuenue 15 muH. 3aTteM mpo-
GUPKH OXJIXKIAIOT 10 KOMHATHOM TEMIIEPaTyphl U 3aCeBalOT o 1 cm° pas-
BeJeHMH mouBeHHOH cycmensun ot 10 1o 10 B mpobupku ¢ pacruias-
JIeHHOM u oxJyaxaeHHou 1o 45 °C cpenoit Bunscona—binepa. Bpamenuem
OpPOOUPKU MEXIY JIAJOHSIMHU IMOYBEHHYIO CYCIEH3UI0O PAaBHOMEPHO pac-
MPENENSIoT B Cpele, MOCie Yero NpoOUpKH OXJIaX1al0T B MPOTOYHOM BO-
JOTMPOBOTHON BOJIE 10 3acThiBaHUs arapa. [loceBbl MHKYOHPYIOT B Teue-
Hue 18-24 4 npu Temneparype 43 °C. O vamuuuu C. perfringens cynsar mo
POCTY YEPHBIX KOJIOHHUM B MPOOUPKAX CO CPEIOM.

13.4. OnpepeneHue Konu4yecTsa TepMoUnbHbIX
MWKPOOPraHU3MoOB B NoyBe

Jns onpeneneHus: MHAEKCAa TEPMOQPUIBLHBIX OaKTEpUN B CTEPHUIIb-
Hble yamku [letpu BHOCAT 10 1 M’ pa3BeICHUN MMOYBEHHOW CYCIEH3UU
or 10 110 1073, 3aJIMBAIOT UX PACIUIABICHHBIM M OXJaxJIeHHbIM 10 45 °C
MITIA. Tlocne 3acTbiBaHUs arapa 4Yaiikd UHKYOUPYIOT B TeUeHue 24 4 npu
temmeparype 60 °C, mociae 4ero moJCUYMTHIBAIOT YHUCIO BBIPOCIIUX KOJIO-
HUW U OMPEACISIOT KOJIMYECTBO TEPMODUIBbHBIX OaKkTepuii B 1 T MOYBHI C
Y4ETOM pa3BEACHUS.
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13.5. O6bHapyxXeHMe B NoYBe nario4vyek nportes

bakTtepuu pona Proteus nmonaaaroT U3 MOYBbI HA MUIIEBbIE MPOTYKThI
Y Npy OJIATONPUSATHBIX YCIOBUSX PA3MHOXKAIOTCA B HUX. [IpOayKThI XKU3HE-
JESTEIBHOCTU MAJIOYEK MPOTESI MOTYT BbI3BATh MMUILIEBOE OTPABJICHUE.

Jlst oOHapy»keHHs B TOYBE MaJIodek Ipotes no meroay Illykepuua
B KOHJICHCAIIMOHHYIO BOJy cBexeckomeHHoro MIIA BHocsar 0,1 cM® COOT-
BETCTBYIOILIETO Pa3BE/ICHUS] MOUYBEHHOM cycrien3uu. [IpoOupKku BbIIEpKU-
BarOT B TeueHue 24—48 4 B Tepmocrare npu temreparype 37 °C, nocie dero
PETUCTPUPYIOT POCT MPOTEEB MO 0OPA30BAHUIO TOHKON BYaJICBUJIHOM ILJICH-
KU Ha CKOIIIEHHOM NOBEPXHOCTH arapa. [Ipy Hamuyuu Takou IJIEHKU TOTOBST
MHUKPOCKOITMYECKUN TIperapaT C €€ IMOBEPXHOCTH, OKPAIIMBAIOT €ro IIo
['pamy, onpenensitoT MOABMKHOCTh U CLIOCOOHOCTH 00pa3oBbIBaTh Hj,S.

PesynpTaTthl  cCaHUTAPHO-MHKPOOUOTIOTHYECKOTO  HCCIEIOBAHUS
MOYBbl AHAJIM3UPYIOT M JAlOT €l OLEHKY, TMOJIb3YysCh JaHHBIMH,
npuBeAeHHBIMU B Tab. 13.1.

Tabmuma 13.1
Cxema OllEeHKHM CAHUTAPHOTO COCTOSTHUS MOYBBI
10 MUKPOOHOJIOTHYECKHM MOKA3aTeIAM

Kareropun Tutp (1) WNHupekc Tepmo-
MOYB HUTpUUIU- | mepppuHreHc | (QUIBHBIX MHK-
BI'KII pyromux 6ax- POOPraHU3MOB,
Tepuid KOE/r
Yucras 1,0 u BBIIIE 0,1 u BBIIIC 0,01 u BBIIIE 10*-10°
3arpsi3HeHHas 0,9-0,01 0,09-0,0001 | 0,009-0,0001 10°-10°
U HIKE
CunbHo 3a- | 0,009 1 Huske 0,00009 0,00009 10°-4-10°
rpsi3HEHHAS U HIDKE U HIDKE

KOHmPOJle ble 60NpocCybl

1. B KaKux CJIOSX TOYBBI MEHBIIIE BCETO MUKPOOPTaHU3MOB?

2. Kakue rpyIimsl MUKpOOOPTaHU3MOB OIPECIISIIOT B ITOYBE?

3. Bo3Oynurenn xakux MH(EKIIMOHHBIX 3a00JIEBAaHUI MOTYT BCTpe-
4aThCs B MOYBE?

4. Kak oCymIecTBISIOT B3sTHE MPOOBI TIOYBHI M €€ MOATOTOBKY K aHa-

mm3zy?

5. YUto Takoe KOJIMTUTP U KOJIMHHICKC IIOYBEI?
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14. XAPAKTEPUCTUKA BAKTEPUN, BbI3bIBAIOLLUX MOPYY
NMALLEBbLIX NMPOAYKTOB

Llenv pabomul: 03HAKOMUTBCS C MOP(POJIOTHYECKUMU U (HU3UOI0-
IMYECKUMU MPU3HAKaMH OakTepHil, HanOoJee 4acTo pa3MHOKAIOIINXCS Ha
MUIIEBBIX MPOAYKTaX U BBI3BIBAIOIIUX UX MOPUY.

14.1. Poag Micrococcus

[TpencraBurenn poma MiICrocOCCUS MMEIOT KIIETKH chepruyecKoit
dopmbr quamerpom 0,5-2,0 MKM, pacmoJiararoiiuecs MOOJWMHOYKE WU
B HENPABUJIbHBIX CKOIUICHHSX. Y HEKOTOPbIX BHJIOB MHKPOKOKKOB
HaOJII0/1aeTCsl TEHACHIMS K COSIMHEHUIO KJIETOK B T€TPajibl. MUKPOKOKKH
IPaMITIOJIOKUTENIbHBI, HEMIOABUKHBI, CIIOP HE 00pa3yIoT.

Obnuecamusie aspoowi. Karana3onoioKUTEIbHBI.

MHorue mpencTaBUTENd 3TOr0 poja OOpa3yroT MUTMEHTHI, B pe-
3yJbTAaT€ YEro KOJOHHHM OKpalleHbl B OCNBIA, KEIThIM, OpPaH)KEBBIH,
PO30BBI, 30JIOTUCTBIN 1BET.

Pox Micrococcus luteus (puc. 14.1). Knetku KpymHbie, AHaMETPOM
no 1,5 mxm, pacnonaraiorcs oauHouHo. Ha mnmoTHoM cpenme oOpasyer
KpYIJIbl€ BBIMYKJIbIE KOJOHWU TPaBUIBLHOM (opMbl ¢  OrecTsaiie
MMOBEPXHOCTHIO KEJITOrO 1[BETA.

Micrococcus roseus. Knetku Menkue auameTpoM okoso 0,6 MKM.
Ha nmnoTHO#M cpene o0pa3yer Kpyribie OJecTAIre KOJOHUU HEOOIbIIIOTO
pasmepa ¢ pOBHbIMU KpasiMU, OKPAILIEHHBIE B PO30BbIN [BET.
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Puc. 14.1. Micrococcus luteus

107



OnTumanbHas Temreparypa pocta MUKPOKOKKoB oT 25 mo 30 °C.
OtaenbHbIE BUABI MOTYT BBIIEPKUBATH HarpeBaHue a0 63—65 °C B TeueHue
30 MHH 1 KpaTKOBPEMEHHYIO MMAacTepU3aluIo Ipu temreparype 72—75 °C.

MUKPOKOKKM 4acTO BCTPEUAIOTCA B BO3JyXE, OTKyJa MOMaJal0T
B MMUIIIEBbIE NMPOAYKThl. IHTEHCUBHOE pa3MHOXEHUE MUKPOKOKKOB B MO-
JIOKE MPUBOJUT K MOSBJICHUIO B HEM FOPHKOTO BKYCa U CBEPTHIBAHUIO MPU
HU3KOM KuciaoTHOCcTH (40—60 °T), 4To 00YCIOBIEHO WX CHOCOOHOCTHIO
BBIJICJISITh (DEPMEHT THUIIA CBHIYY)KHOTO0. B CryllieHHOM MOJIOKE C caxapoM
HapsiAy C MOSIBJICHUEM FOPHKOTO BKyca 00pa3yroTCs XJIOMbs WA MPOUCXO-
IuT ero 3arycreBaHue. [Ipu pasMHOXKEHUM HA TMOBEPXHOCTU MHIIEBBIX
MPOAYKTOB MHUKPOKOKKH OOpa3yloT OKpallleHHbIE B pa3HbIe IIBETa IUT-
MEHTHBIC MSTHA.

14.2. Poa Enterococcus

[1o coBpeMeHHOM cucTemaTtuke, poji Enterococcus Bxoaurt B cemei-
ctBo Enterococcaceae, mopsimok Lactobacillales. Darepoxokkamu Ha3biBa-
IOT CTPENTOKOKKH KHILIEYHOTO MTPOUCXOKIAEHUS, OHU SBIISIIOTCS NIPENCTABU-
TEISIMU HOPMaJIbHOM MHKPO(]IIOPHl KUIIEYHHKA YEJIOBEKAa U KUBOTHBIX.
B Hacrosmee BpeMsi JHTEPOKOKKH, KaK WU KUIICYHBIC MMAJIOYKH, CYUTAKOTCSA
CaHUTAPHO-NIOKA3aTEIIbHBIMA MUKPOOPIaHU3MaMHU.

KneTkn SHTEpPOKOKKOB c(epuuecKhe WIH OBaJbHBIE JUAMETPOM
ot 0,6 10 2,5 MKM, pacroJyiararoTcs oMapHoO Wi mernoukamu (puc. 14.2).
['paMnionoxurenbHbIE, HEMOABUXHBIE, CIIOP U KaICyJl HE 00pa3yIoT.

\

Puc. 14.2. Enterococcus faecalis
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[1o oTHOIIIEHUIO K KUCTOPOY BO3/TyXa SHTEPOKOKKHU SBISIOTCS (ha-
KyJbTaTUBHBIMU aHa’poOamu. Ha MOBEpPXHOCTH IUIOTHBIX MUTATEIbHBIX
cpea 00pa3yroT MEJIKUE BBIMYKJIbIE OE€CIBETHBIE KOJIOHUH, TTyOUHHBIE KO-
JIOHUW HANIOMUHAIOT JIOAOYKY. TUMHUUYHBIMU TPEACTABUTEISIMU pPOJa SB-
nstorest Enterococcus faecalis, E. faecies.

DHTEPOKOKKH OCYIIECTBISAIOT METa00JM3M OpOIUIBLHOTO THIIA,
COpaXKMBAIOT yIIeBOJbI C 00pa30BaHWEM, B OCHOBHOM, MOJIOYHOM KHCIIO-
Thl. OnITUMalIbHASI TEMIIepaTypa pocta 3HTepokokkoB 30-37 °C, Temriepa-
TypHbIil nuana3oH pocta ot 10 no 45 °C. DHTEPOKOKKHM JOBOJIBHO YCTOM-
YUBBI K BO3JICHCTBUIO (DAKTOPOB BHEIIHEH CpPEJibl, BBIACPKUBAIOT KPAaTKO-
BpeMEHHOE HarpeBaHue 10 temmeparypsl 75—-80 °C, MoryT pactu B cpeje,
cogepxamen 6,5 % xyopuaa HaTpus, U B IIeao4HOM cpene ¢ pH 9,6.
DHTEPOKOKKM PaCUICIUISIIOT OeIKU ¢ 00pa30BaHUEM TOPbKUX MENTHUIIOB,
YTO MPUBOJUT K MOSBICHUIO TOPEUU B MUIIEBBIX MPOTYKTAX.

14.3. Poa Sarcina

Popx Sarcina BkiroueH B cemeiicTBo Peptococcaceae. Knerku mo-
gt cpepuueckue, quamerpom 1,5-3,0 MM, coOpaHHbIE B TaKeThI (KyOBbI)
M0 BOCEMb HWJIM 00Jiee KOKKOB, MOCKOJIbKY JI€JI€HUE KJIETOK MPOUCXOAUT
B TPEX B3aUMHO MEPIECHAMKYISPHBIX TIOocKOCTIX (puc.14.3).

['pamMnionioXUTENBHBIE, HETIOABUAKHBIE, HE O0pa3yIolIKUe 3HIO0CHOP.
WckiroueHne cocTaBisieT BUA Sporosarcina urea, MMEIONIUi JKTYyTHKH
1 00pa3yIoIInii CIIOPHI.

Tun nuranus — xemoopranotpodsl. Tunosoii Bux — Sarcina ventri-
culi.
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Puc. 14.3. Sarcina ventriculi
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Ha nmoBepxHOCTH MJIOTHOU cpefibl B yaiikax [lerpu capiunbl 006pa-
3YIOT OKPYIJIbIE€, BBITYKIIBIE KOJIOHUU CPEAHUX Pa3MEPOB C POBHBIMHU Kpa-
AMM, TJIAJIKH€ WIH OYTpUCThIE, 3EPHUCTON CTPYKTYpPHI, KEJITOrO,
JUMOHHO-)KEJITOTO, MHOTJa pO30BOrO WM Oeioro nBera. Bri3piBaroT
MMATMEHTAIUIO TUILEBBIX TPOAYKTOB.

14.4. Pog Staphylococcus

CtapIIOKOKKH BCTPEYAIOTCS B OCHOBHOM Ha KOXXHBIX ITOKPOBax
Y CJIM3UCTHIX 000JI0YKAX TEIUIOKPOBHBIX KHBOTHBIX, HO YaCTO MOTYT OBITh
BBIICJICHBI U3 BO3/lyXa, MUIIEBBIX MPOAYKTOB. HekoTopsie BUABI CIOCO0-
HBI BBI3BIBAThH OMIMOPTYHUCTUYCCKHE MHPEKIINH Y YETIOBEKa M )KUBOTHBIX

Knerkun Oaktepuit poma Staphylococcus wumeror chepuueckyro
dbopmy auamerpom 0,5—1,5 MKM, BCTpeUaroTCs OOJMHOYKE WJIU TapaMu,
a Takke 00pa3yroT XapaKTepHBIC HENMPaBUJIbHBIC CKOTUICHHS, HAaIIOMHUHA-
IOIIIe BUHOTPAIHYIO TPO3/ib, YTO SBIISCTCS PE3YILTATOM JIETICHUS KIETOK
B TPEX B3aUMHO IEPIEHAMKY/IAPHBIX TUIOCKOCTX (puc.14.4).

CraUIoKOKKH IPaMIIOI0KUTEIbHBI, HEMOIBIKHBI, CTIOP U KaIlCyJI
HE 00pa3yIoT.

DaxyremamueHvle aHa’dpodvl. ITO XeMOOpraHoTpodsl, obIagar0-
ITUE TBIXaTEIbHBIM B OPOIUIILHBIM THIIAMHA METa0O0IM3Ma.

Ha niioTHO# cpene cTapuioKoKKH 00pa3yroT KpyIJible, BBIMYKIIbIE,
OyiecTsIIe KOJOHWUU OEJIOTr0, YKEITOTO WUIM 30JIOTUCTOTO I1BeTa. OCHOB-
HBIMH TIPEJICTaBUTEISAMU pojia seisroTcs S. epidermidis, S. saprophyticus,
S. aureus (3010THCTBIN CTAUITOKOKK).

Puc. 14.4. Staphylococcus aureus
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OnTtumanbHas Temneparypa pocTta cradmiokokkoB 30-37 °C.
IIpencraBureny 3TOro poAa yCTOMYMBEI K IOBBILIEHHON TEMIIEpaType, KO-
TOpasi IPUMEHSIETCS PU TEIUIOBO 00paboTke nuiu. Pa3MHOXkeHue 30110-
TUCTOTO CTA()UIIOKOKKA B MUILIEBBIX MPOIYKTaX BBI3BIBAET B HUX HAKOILIE-
HUE DK30TOKCUHA, SBJIIOLIETOCA IPUYUHON MUIIEBBIX OTPABJICHUN.

14.5. Pog Escherichia

Ponx Escherichia otHocuTcs x cemetictBy Enterobacteriaceae. Tu-
MUYHBIE MPEICTABUTEIN 3TOTO POJa — MEJKHE IpaMOTpHUIlATEeNbHbIC IMa-
JIOYKH C 3aKpyIJIeHHbIMH KoHIamu pasmepom (0,5-0,7)%(2,0-3,0) Mxm.
B Ma3kax pacrnonaratorcst 6eciopsigouno. [ToaBukHbIE B KUAKUX cpeaax
3a CYET MEPUTPUXHUATBLHO PACIOJIOKEHHBIX JKTYTHKOB. Y OOJBIITMHCTBA
KJIETOK OOHapyxuBatoTcsi nuiau. Crop, IIUCT W Karcyldl He o0pasyloT.
Tunosoii Bux Escherichia coli.

Escherichia coli — kunreunast nanouka (puc. 14.5) — dakynbraTus-
HBIM aHA’POO, XOPOIIIO PACTET HA MPOCTHIX MUTATEIBHBIX Cpejax MpH OM-
tumManbHOM Temmneparype 37 °C. KosioHMM Ha MSCONENTOHHOM arape
riajKue, OJecTsIre, ¢ POBHBIMU KpasiMu, CIIa0OBBIMYKIIbIE, CEPOBATHIE.

Pa3smMHOKEeHHE KUIIIEYHBIX MAJIOYEK B MUIIEBBIX MPOAYKTAX MPUBO-
JUT K Pa3BUTHIO TAKUX MOPOKOB, KAK HEUHUCTHIN BKYC, BCITyUYHBAaHHE.

[IpucyTcTBUE KUIIEYHON MAJOYKH B MUILEBBIX MPOIYyKTaX SBISET-
Csl TIOKa3aTesieM HapyIIeHUsI CAHUTAPHOTO PEKUMa Ha TIPOU3BOCTRBE.

Puc. 14.5. Escherichia coli
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14.6. Poa Proteus

Ponx Proteus orHocurcs x cemerictBy Enterobacteriaceae. Ilpen-
CTaBUTEU POJIa YaCTO BCTPEUAIOTCS B KUIIEYHUKE YEITOBEKA, KUBOTHBIX,
B HaBO3€, IMOYBE W 3arps3HEHHBIX Bojax. IIpoTew jerko maeHTUPUIIUPO-
BaTh Oylarojaps ux CIOCOOHOCTH K poeHuto. PoeHue mporeeB MpUBOIUT
K 00pa30BaHWIO BYaJIEBUJHOIO HajleTa Ha TOBEPXHOCTU IUJIOTHOU
nuTaTenbHoi cpeanl. Tunosoi Bug — Proteus vulgaris.

Proteus vulgaris (mamouka mpotesi). Kierku mporeeB — Mekue
rpamoTpuIareabHble naouku pasmepom (0,4-0,6)%(1,0-3,0) mxm. He 006-
pa3yroT 3HA0CHOp ¥ Karcyil. O4eHb NOBUKHBI — IEPUTPUXH (puc. 14.6).

DaxynemamugHvle ana’apodwvl. XemoopraHoTpodsbl, o0aaaroye
IBIXaTeIbHBIM M OpOJMJIBHBIM THIAMK MeTabomm3ma. OnTumanabHas
temneparypa pocta 37 °C.
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Puc. 14.6. Proteus vulgaris

[Tamouka mpotest 00agaeT aKTUBHBIMU TPOTEa3aMU U BBI3BIBACT
THIWJIOCTHYIO TIOPYY MSICa M MSICHBIX W3JENUN, PHIObI, MOJIOYHBIX MPOAYK-
ToB. [Ipu paznoxxkeHun 6eIKOB 00pazyeT CEpOBOAOPOA, AMMUAK U UHJIOJ.
Pa3MHOXeHHE MPOTEEB B MPOIYKTAX MOXKET TPHBECTH K THIICBOMY
OTPaBJICHUIO.

14.7. Pog Pseudomonas

Pox Pseudomonas otnocutcs k cemeiictBy Pseudomonodaceae.
[IceBmoMOHa BRI MMPOKO PACIIPOCTPAHEHHI B mpupoae. Mx oOHapyXuBaroT
B IIOYBC, BOJAC, IIMIICBBLIX IIPOAYKTAaX. Knerkn INCeBAOMOHAA — MCIIKHUEC
rpaMoTpulaTeabHbiec nanouku pasmepom (0,5-1,0)%(1,5-5,0) MM, crop
1 Kamncyn He o0pa3yioT, MOABMIKHBI 32 CYET OJHOTO WIIM HECKOIbKHX
MMOJIAIPHO PACIIOJIOKCHHBIX KT'YTHKOB.
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Cmpoeue aspobvi. Ha MnoTHBIX cpenax 00pa3yroT KpyrJible WU
HEMpPaBUILHON (DOPMBI KOJIOHUH, IJIOCKUE U BBITYKIIbIE, CJIU3UCTHIE, YACTO
MMUTMEHTUPOBaHHbIE. MeTa00IM3M TOJIBKO JBIXaTEIbHOTO THIIA C UCIOJIb-
30BaHMEM KHCJIOPOJIa B KayeCTBE KOHEYHOrO akKLENTopa 3JIEKTPOHOB.
CnocoOHbl pacTy B 1uana3zone temmeparyp ot 4 1o 43 °C.

Pseudomonas fluorescens (daroopecuupyrolias najaouka), oopasyer
Ha MUTATENILHOM arape KpyIHbIE CIM3UCTbIE KOJIOHUHU, OKpAIlIEHHBIE B JKeJI-
TBIN WITH JKEJITO-3€JICHBIN LBET, YacTo (iroopecuupyroiiue (puc. 14.7).
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Puc.14.7. Pseudomonas fluorescens

Pseudomonas aeruginosa (cuHerHoiiHasi I1ajJO4Ka), BBIACIISIET
B Cpeay CUHUU IIUTMEHT IMNOHAaHWH, IMO3TOMY €€ KOJOHHMH OKpaIlICHLI
B CUHHUH IOBCT. SBngercs YCJIIOBHO-IIAaTOTCHHBIM MHUKPOOPIaHu3MOM.

BOMBIIMHCTBO TICEBAOMOHAN SBISIOTCS TMCUXpodriamu, Crocoo-
HBIMH Pa3MHOXXaTbCSI NPU HU3KUX TEMIIEpATypaxX XpPaHCHUS ITHIIEBBIX
npoayktoB (0T 2 10 4 °C).

HCGBI[OMOH&I[I)I o6naz[a10T AKTUBHBIMH IIPOTCOJIMTHYCCKHUMHU U JINU-
ITOJIUTUYECCKUMU (I)CpMeHTaMI/I, BBI3bIBAsA pacian OEJIKOB U JKHUPOB, 4YTO
IMPUBOAUT K 6BICTpOﬁ Mop4YeC MACHBIX, MOJIOYHBIX U pBI6HBIX IMPOAYKTOB.

14.8. Pop Bacillus
Pox Bacillus ornocurcs x cemeiictBy Bacillaceae. bakrepuu storo

poja MPeCTaBIISIIOT COO0M MAJOYKU PA3HOM JJTMHBI M TOJIIUHBI, TPaMIIO-
JIO)KUTEbHBIE, B OOJBIIMHCTBE MOJBH)XHBIE, 00pa3yrolue 3HIO0CIOPHI.
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AspoObI miu (QakyJbTaTUBHBIE aHA’POOBI. XeMOoOpraHoTpo(dsl, MeTabo-
JIM3M JBIXaTeIbHOTO WK OPOIUIBHOTO TUTIA.

Bacillus subtilis (cennas najgouka) — TOHKHE, KOPOTKHE, IPaMIIO-
JoxutenbHbie manmodku pasmepom (0,5-2,5)%(3,0-5,0) mxm, pacmomna-
raroumecs: OJUHOYHO WIU IenovykaMu. KIeTKku MmoJBHXHBIE 3a CUET Tie-
PUTPUXUAIBHO PACIOJIOKEHHBIX XT'YTUKOB. CHOpBHI OBaJbHBIE, pa3Me-
poM ot 0,6 1o 0,9 MKM, 3aHMMAaIOT LEHTPAIBHOE MOJOKEHHE BHYTPHU
kieTku (puc. 14.8, a).

Ha msconentonHoM arape B. subtilis oOpasyer cyxue mopiiuHu-
CTBbIE WJIM OApXATHCThIE IIOCKUE KOJIOHUH C BOJIHUCTHIM KpaeM, OeclBeT-
HBIC UM PO30BaTHIC.

Criopsl CEHHOM TAJIOYKH BECbMa TEPMOYCTOWYHUBEI, BBIICPKUBAIOT
KPaTKOBPEMEHHYIO cTepmim3anuio. OnTuMalibHas TeMIleparypa pocTta
25-37 °C. CenHasa majioyka OTHOCUTCS K THUJIOCTHBIM OaKTEpHsiM, OHa
o0nazaeT aKTUBHBIMH MPOTEA3aMHM, pasjiaraloluMu OeJIKU MOJIOKa, Msca,
a TaK)Ke aMUJIa3aMH, BBI3BIBAIOIINMHU «KapTOo(denbHy0 00JIe3Hb) XJieha.

Bacillus megaterium (3emisiHas majouka, Ot Jiat. terra — 3emiis) —
KPYITHbIC 3E€PHUCTBIC MAJTOYKH C 3aKPYIJICHHBIMH KOHI[AMH pPa3MEpPOM
(5-7)%(1,2-1,5) MxmM, pacmoJiararoIiiecs JIMHHBIME Iernoykamu. Cro-
pBI JJUIMITUYECKUE, pacToiaratoiuecs B eHTpe kietku (puc. 14.8, 6).

Ha mioTHo# nutarenbHOU cpene oOpaszyeT KpymHbIe, TIagKue, Ma-
TOBBIE WJIM OJIECTSIINE KOJIOHWU C BOJHUCTO-0aXpOMYaThIMHU KpasiMu, Ce-
poBaTo-Oenbie. O0namaeT aKTUBHBIMU TPOTEa3aMu, PaCHISIUISET YIJIeBO-
IIbI ¢ 00pa30BaHUEM KHCIIOTHI.

Bacillus mycoides (rpuOoBuaHas majoyka) — MEJIKHE MajJO4YKH pa3-
mepom (5-7)%(0,8-1,2) MKM, B IMTOIIa3ME UMCIOTCS BaKyOJId W TPaHYJIbI
3aMacHbIX MUTATENbHBIX BenlecTB. Criopbl oBaibHOU (opMel (puc. 14.8, B).

Ha nurtaTenbHOM arape oOpa3yeT KOJIOHWH, HATIOMHHAIOIINUE POCT
rpuba: pU30UIHBIC WU MUIEIEBUIHBIC, CTEIIOIMINECS MO MOBEPXHOCTU
arapa.

['puboBuaHAs Taiouka oOJagaeT aKTUBHBIMU TIpOTea3aMu, pasiia-
raeT Oenku ¢ 00pa3oBaHWEM FOPHKUX TETTHIOB.

Bacillus cereus (ot mar. cera — BOCKOBOI) — KOPOTKHE TOJICTHIC
kietkn pasmepom (3-5)%(1,0-1,5) MKM, OJMHOYHBIC WJIM COCIUHCHHBIC
B nienouku. Criopsl oBajbHbIe (1,5%0,9) MKM, pacrojaraloTcsi CyoTepMu-
HaJIbHO (CMEILIEHBI OT LIEHTPA K KOHILY KJIETKH).

Kononnn Ha nmutatensHOM arape BOCKOBHIHBIC, TOJICTHIC, MAaTOBHIE
CO CKJIQJYaThIM IEHTPOM W PHU30UIAHBIMH BOJHHUCTBHIMU KpasiMU, WHOTJA
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MEJIKOOYTPUCTBIE ¢ 0aXpoMYaThIMU KPasiMH, OT KOTOPBIX OTXOSAT TOHKHE
CILIETCHUSA HUTEM.

Puc. 14.8. Pox Bacillus:
a — Bacillus subtilis; 6 — Bacillus megaterium; B — Bacillus mycoides

B. cereus sBisieTcsi MOTEHIIMAIBHO OIMACHBIM MHKpPOOOM, TakK Kak
KOHTAaMHUHUPOBAHHBIE UM MUILEBBIE MPOIYKThI MOTYT BbI3BATh OTPABIICHUE.

14.9. Popg Clostridium

Pox Clostridium Bxoaut B cemeiictBo Clostridiaceae. ITamouko-
BHJIHBIE OaKTEpPHH, TPAMITOJIOKHUTEIILHBIC, B MOJIOJIOM BO3pacTe, Kak mpa-
BUJIO, OJIBYOKHBIE (TIepuTpuxu). OOpa3yroT SHI0CTOPHI, KOTOPbIE OOBITHO
MPEBBIIIAIOT AUAMETP KIETKHU.

Cmpoeue anaspodvl. OqHU TPEICTABUTENN KIOCTPUANHN SIBISIOTCS
CaxapOoJUTHYECKUMHU, KOTOPHIE PACIICIUIAIOT caxapa MpU MacISTHOKHCIOM
U alleTOHO-OyTHIIOBOM OPOYKEHUH; IPYTHe — MPOTEOJIUTHISCKIUMHU, BBI3bI-
BaOIIMMH THHUJIOCTHBIC MpOIlecChl. HekoTophle KIOCTPUIUU CIIOCOOHBI
IIPOBOIIMPOBATH IUIIEBBIC OTPaBICHH: 00TyIH3M — Bo30yautenb Clostri-
dium botulinum, Tokcukonndpekuun — Bo30yaurear Clostridium perfrin-
gens. Cpeam KJIOCTpUIWN BCTPEYAIOTCS M TMATOTEHHBIC I YEJIOBEKa
BU/IBI, SIBIIAIONIUECS BO30yauTensaMu ra3oBoi ranrpensl (Clostridium sep-
ticum, C. perfringens, C. novyi), cron6uska (Clostridium tetani).

Clostridium butyricum — macnsHokucibie 6akTepuu. KpymnHbie mna-
aouku paszmepoM (0,5-1,5)x(5-12) MKM, rpaMIOIOKUTEIbHBIC, ITOABHK-
HbIE JJ0 MOMEHTA criopooOpazoBanus. Cropsl pacnojaratoTcs TepMUHAIb-
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HO WM cyOTepMuHanbHO. KieTku co cnopamu MMeroT BUI OyJaBbl, TEH-
HUCHOUW PaKETKH HUJIH JIOKKH.

MacnsHokucible OaKTeprH OTHOCATCS K TPYIIE CaxapoIUTHYeC-
CKUX KJIIOCTPHUIIUN; OHU COpPaXMBAIOT YTJIEBOJbI C 00Opa3oBaHUEM MaCIsi-
HOH, YKCYCHOM, MYpPaBbHMHON KHUCJIOT W OOJBIIOrO KOJHMYECTBA Ta3o0B,
B CBSI3M C Y€M BBI3BIBAIOT TaKHE MOPOKH MHIIEBBIX MPOAYKTOB, KaK MpO-
TOPKJIBIN BKyC, 60MOak KOHCEPBOB, BCITyYHBAHHUE CHIPOB.

Clostridium perfringens — xkpymHas mnajgodka pa3sMepoM
(1-2)%x(5-8) MKM, B OTJIMYHME OT JAPYTHX KJIOCTPHJIHMA HEMOIBHMKHAS,
B OpraHU3Me 4YeJoBeKa M KMBOTHBIX 00pa3yeT kamncyny. Cropsl pacmo-
JararTcsl TEPMUHAIBHO WM cyOTepMuHaiIbHO (puc. 14.9).

Xemoopeanompogwvi, MeTab0JIU3M OPOAMIIBHOTO THUIIA.

Ha nnotHo#t cpene OakTepun 00pa3yrOT MEIKHE KPYIJIble KOJIOHUU
C TIaIKUM WK 3y04atbiM Kpaem. [Ipu pocte Ha KpOBSIHOM arape KOJOHUHU
NaJIOYKH TepPUHTEHC KPYTJIble, TIIagKue, CEpOBaThie, BIIOCIEACTBHU
IpUOOpPETAOIINE 3€TIEHYI0 OKPACKY U OKPYKEHHBIE 30HOH -remosu3a.

baktepuu 3TOrO BHIIa CHHTE3UPYIOT Psifi (PEPMEHTOB arpecCHBHO-
CTH: JISIUTUHA3Y, KOJIJIareHasy, THaTypoHHUIa3y U Ap.

Puc. 14.9. Clostridium perfringens

[Nanouka nepHpuUHTEHC OTHOCUTCS K CaXapOIUTHUECKAM KIIOCTPHUIH-
sM. DTOT BHUJ BBI3BIBAET OBICTPOE CBEPTHIBAHME MOJIOKA C OOpa3OBaHUEM
ryouaroro cryctka. Cropbl TepMOYCTOMYMBBI, CIIOCOOHBI BBIJIEPKATh KHUIIs-
yeHue B TeueHue 2 4. Obnamaer cyiabUTpeaylUpyIOmeld CroCOOHOCTHIO.
Hexkotopsie ceponoruueckue Bapranthbl 3toro Buaa (A u C) o0pasyror 3H-
JTOTOKCHHBI, TIOATOMY CITOCOOHBI BBI3BATh MUIIIEBHIC TOKCUKOMH(EKITHH.
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Clostridium putrificum — xpymHas rpaMIOJIOXKHTEIbHAS IAJOYKa,
MMEIOIIIasi OBAIbHBIE CIOPHI, PACHOJIArarofecss Ha KOHIE KIeTKH. MUKpoO
OTHOCHTCS K FpyNIe MPOTEOJIMTUUYECKUX OAKTepuil, paziaraet Oenku ¢ oopa-
30BaHUEM CEPOBOIOPOJIA U aMMHAKa. BBI3BIBACT OPOK «THUIOLLUN CHIPY.

Clostridium sporogenes — nmoaBu»Hasi Majioyka JIMHOW 3—4 MKM
u nuameTpom 0,9 MKM c 3aKpyrieHHBIMH KOHLAMUu. KpyrHbie oBajibHBIC
CIIOPBI PACIIONAraroTCs B LEHTPE KIETKH. XapaKTEPHBIM SIBIsIETCS ObICT-
poe oOpa3zoBaHue crop (B TE€YEHHE MEPBBIX CYTOK pocra). COpaxuBaet
yIJIeBOJBI € 00pa3oBaHMEM KHUCIOTHI M ra3a. [Ipu paszmoskeHun OenKoB
HaOI0gaeTcsl 00OMIBHOE BBIACICHHE CEPOBOIOpOaa. OnTUMalibHAs TEMIIE-
patypa pocrta ot 35 10 40 °C, munumaneHasa 8 °C. SBisercs Bo30yaure-
JIeM MOpYH OaHOYHBIX MSICHBIX, PHIOHBIX, OBOIIIHBIX KOHCEPBOB.

Clostridium  botulinum — kpynmHblE TaTOYKH  pa3MepoM
(3,4-8,6)x(1,0-1,3) MKM, TpaMIIOJIOKHUTEIbHBIC, TOJABIKHBIC O MOMEHTA
criopoo0pa3oBaHusi, Karcys He 00pa3ytoT. CHopsl pacoiaraoTcs TepMuU-
HanbHO. KileTku co copamu MMEIOT BUJ TEHHUCHOW PAKETKH, JOJOYKH,
noxku (puc. 14.10).

Puc. 14.10. Clostridium botulinum
C. botulinum oGpa3syer aBa 3K30TOKCHHA: HEHPOTOKCHH U T'€MOJIH-

3uH. Hakorienue B NMUIIEBBIX MPOAYKTaAX HEMPOTOKCUHA MPUBOJIUT K TSi-
KEJIOMY MHIIEBOMY OTPABJICHUIO, YACTO C JIETAJIbHBIM UCXOIOM.
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KonmponvHnwvie 6onpocwi

1. Kakve BUAbI MOPYHU MUILIEBBIX MPOAYKTOB BBI3BIBAIOT OAKTEPHUU,
00J1a/1aroIre BICOKOW MPOTEOIUTUYECKON aKTUBHOCTbIO?

2. Kakue 13 onrcaHHBIX OaKTEPHiA BBI3BIBAIOT MHIIEBHIC OTPABICHHS?

3. Kak oTHOCSTCS K KHCIOpOIy BO3IyXa OAIlMIUIBI U KIOCTPHUINH?

4, Tlepeuncnaute poabl OakTepuid, 0Opa3yromue U He 00pa3yIoIue
SHOCTIOPHI.

5. Kakne u3 yka3zaHHBIX POJIOB OTHOCATCS K cemeiicTBy Enterobac-
teriaceae?
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15. MUKPOBUONOIMNMYECKUA AHATTU3 NMULLEBbIX
NMPOOYKTOB

15.1. OnpepeneHune Konn4yectsa Me30PUNbHbIX a3POOHBLIX
M hakynbTaTUBHO aHA3POOHbLIX MUKPOOPraHN3mMoB
(KMA®DAHM)

MukpoO1oIOruuecKkoe HUCCIeOBaHNUE MUIIEBBIX MPOIYKTOB IPO-
BOJAT C 1enbt0 BbisABIeHUsT KMA®AHM nyrem BbiceBa Ha yaiiku [letpu
C MUTATENIbHOU cpeaol (MSCONMENTOHHBIM arapoM) UM OTIEIbHBIX TPYIII
MUKPOOPraHU3MOB IyTEM BBICEBA HA 3JICKTUBHBIC MUTATEIILHBIE CPEIbI.
KOJIM4ecTBO MHKPOOPTaHU3MOB OMPEACISIOT B 1 cM® MPOAYKTA JKUIKOM
KOHCUCTEHIIMM WIH B 1 T MPOyKTa MIIOTHOW KOHCUCTEHIIUY.

Omob6op cpedneti npoodwl. [lpy aHanusze napTUU MPOIYKTa TOTOBST
CpenHioio npoOy. [ pa3HbIX MUIIEBHIX MPOIYKTOB YCTAHOBIEHBI HOPMBI
oTOMpaeMbIX CpeqHUX Mpo0 U mpaBmia ux oToopa. OgHAKO BO BCEX CIY-
qasx HEO0OXOJAMMO COOIOJATh YCIOBHS, MCKIIOYAIONINE KOHTAMHHAIUIO
HCCJIEAYEMOr0 NMPOAYKTa HOCTOPOHHUMHU MUKPOOPTaHU3MaMHU.

[Ipu nccnenoBaHuM KUIKUE U TOTYXKHUIKUE MPOAYKThI (MOJIOKO, CME-
TaHa, COYChl W JIp.) TIIATEJIbHO MEPEMEIIMBAIOT U 3aTeM OTOMpAIOT B CTe-
PWIBbHYIO TIOCYY MPOCTEPUIM30BAHHBIM UepriakoM eMKocThio S50—100 e,
[IpoObl MIOTHBIX MPOMYKTOB (MsIiCO, Koybaca, pbiOa, KyJIMHApHBIE H3Je-
TIWSI ¥ JIp.) OTOMPAIOT M3 TOJIIIM MPOIYKTa B pa3HbIX MecTax. [IpenBaputens-
HO MOBEPXHOCTh UCCIEIYEMBIX YYACTKOB MPWKHUTAIOT PACKATIECHHBIM HOYKOM
W 110 HeW JeNaroT MIyOOKuil pa3pes3 cTepuiibHbIM ckaibieneM. Kpas paspesa
pa3ABUTAIOT CTEPWILHBIM MTUHIIETOM U BBIPE3AI0T CTEPUIILHBIMU HOKHUIIAMU
HeOOoJIbIINE KYCOYKH MpoAykTa. OToOpaHHbIE TakKuM 00pa3oM U3 Pa3HbIX
MeCT 00pa3Lbl U3MEIBYAIOT, COOUPAIOT B CTEPHIILHYIO Tapy U COCTaBIISIIOT U3
HUX CPEJIHION0 MPO0Yy.

[Tpu obope cpennelt mpoOBI TAKKUX MPOTYKTOB, KaK CIMBOYHOE Mac-
JI0, TBOPOT, ChIP UCTOJB3YIOT CTEPHIIbHBIHN IITYTI, KOTOPBII BBOAST B IPOIYKT
C OJIHOTO Kpasi M TIOBOJAT IO MMPOTUBOMOJIOKHOTO BINIyOb M HAMCKOCOK. 3a-
TEM CTEPWJIbHBIM CKaJIbIIEJIEM M3 HECKOJIBKUX MECT OTOOpaHHOM mpoObl Oe-
PYT KyCOYKH, U3MENIbYAIOT UX U MTOMEIIAIOT B CTEPUIIBHYIO TTOCYAY.

Iloozomoexa npobwi k ananusy. Ilpu ucciaenoBaHuy MIOTHBIX MPO-
IYKTOB U3 cpeaHeil mpoOsl 0epyT HaBecky maccoil ot 1 no 10 r, nmepeno-
CAT €€ B CTEPWIbHYIO CTYIIKYy M THIATEIbHO pactuparoT. Ecnu mpomaykr
OYEHb IUJIOTHBIN, TO €r0 PacTUPAIOT B CTYIKE C MPEABAPUTEIHLHO MpOrpe-
THIM KBapIEBBIM MECKOM. PacTepThlii POAYKT BHOCAT B KOJIOY, COJIepKa-
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mryto ot 90 1o 99 e’ crepribHOTO usnoIOrHIeckoro pacraopa (0,5 %-ii
pacTtBop xJjopuja HaTpus). CoaepkuMoe KoJIObl OCTOPOKHO B30ANTHIBAIOT
B TeueHHe 5 MuH. B konOe mosiyyaercsi mepBoe pas3BeJCHHUE MPOIYKTa
(1:10), U3 KOTOPOro TOTOBAT MOCJIEAYIOIINE PA3BEIACHUS.

HaBecky cIMBOYHOr0 Macia paciuiaBisIlOT Ha BOJSHON OaHe NpU TEM-
nepatype He Bbie 45 °C, mocie 4ero B 9 cM® (PHBHONOrHIECKOTO PacTBOpa
BHOCSIT CTEPHJIbHOI IIUIIETKOH | cM° pojiyKTa, moiTydast passenerue 1:10.

Jns uccnenoBaHus KUAKUX U MOTYXUAKUX MPOAYKTOB U3 TOJIY-
YEeHHOU cpenHel mpoObl Mocie THIATEIBLHOTO MEepEMENTUBaHNs OTOUPAIOT
CTEpUJIbHOM NUIMETKOM 1 cm® IIPOJYKTa M BHOCSIT €r0 B IMIPOOHPKY, Coep-
JKAIIYI0 9 CM° CTEPIIIBHOTO (DU3HOIOTHYECKOTO PACTBOPA.

lIpucomoenenue pazsedenuti. IluiieBbie NPOLYKTHl MOTYT COAEP-
XKaTh 3HAYUTEIBHOE KOJIMYECTBO MUKPOOPIaHU3MOB, IO3TOMY, YTOOBI MO-
JYYUTh HW30JIUPOBAHHBIE KOJOHWUU, HEOOXOJAUMO MPUTOTOBUTH JECATH-
KpaTHBIE pa3BEICHUS MPOAYKTA.

[TomyuenHoe 1-e pa3BeneHUE MPOIYKTA TIIATEIBHO MEPEMEIINBAIOT
HOBOW CTEpUJILHOW TMHUIIETKOM, BOMpPAsi B HEE U BBITyCKas U3 HEe MOTy4YeH-
HYI0 B3BECh. DTy MPOLEAYPY BBINOIHSIIOT 3—5 pa3, 3aTEM TOM K€ MUIETKOU
oTOuparoT | cM’ CYCIIeH3HH U HEPEeHOCT €& BO 2-10 IPOGHpPKY ¢ 9 cM® cTe-
pUIILHOTO (pu3nosioruyeckoro pacrsopa. [lomyqarot 2-¢ passenenue (1:100).
[TuneTky Henb3s MOTPYKATh B KUIKOCTh BO M30€KAHUE CMBIBAHUSI MUKPO-
OPraHu3MOB C €€ Hapy>KHOM IOBEPXHOCTU. HOBOM CTEPUIIBHOM THUIETKOU
THIATETIFHO TEPEMENINBAIOT COJEPKUMOE 2-TO pa3BeleHUsl, HaOUPaIoT U3
Hero 1 cM® M IIePEeHOCAT B CIIEIYIOILYIO TIPOGHPKY ¢ 9 CM CTEPUIBHOM BOJBI,
nosyyast Tpetbe passeneHue (1:1000). Takum sxe 0Opa3oM roToBsT mocie-
AYIOUIME pa3BeeHUs 0 TOIy4YEeHUsI HEOOXOMMOro pe3yJibTara.

BuuManue! 1 o0puroToBIeHUs: KaxKJ10ro pa3BeicHUsl Ciaeay-
€T HCIOJb30BaTh OTACIBbHYIO CTEepWiIbHYIO mumeTKy. [IpeneOpexeHue
ATUM MIPABUIIOM MOKET MIPUBECTU K MOTYUYCHHUIO OIIMOOYHOTO pe3yJIbTara.

lloces 6 uawxu [lempu. JIns onpenenennss KMA®AHM wucnoJib-
3YIOT METOJI IITyOMHHOTIO 1OCEBa Ha TUIOTHBIE TUTATEIbHbIE cpenibl. CxeMa
nocesa npuBeaeHa Ha puc. 15.1. Ha kpeimkax yamiek crekiorpadom ot-
MEYaroT MCCIIeyEMbIN BapUaHT U pa3BeleHue. Kaxaoe pa3BenieHue Boice-
BalOT HE MEHee ueM B 2—3 mapajuiesibHble Yaliku. Pa3BeneHusi BEIOUPAIOT
C TaKUM pacyeToM, yToObl Ha 4aimike BbIpociao oT 30 go 300 KOJOHUM.
CTepHIbHOI MUIMETKON 0TOMPAroT 13 mpodupky 1o 1 cM® cooTBETCTBYIO-
IIET0 Pa3BeACHUS CYCIIEH3UU U TIEPEHOCST €ro B 2—3 MyCThle CTEPUIIbHBIC
yamku [letpu. ITocne BHeceHus pa3BeieHUs! CYCIIEH3MU YAIlIKU 3 IMBAIOT
NUTaTEIBHON cpefoil He mo3aHee yeM uepe3 15 muHn. s 3Toro Hax mJia-
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MEHEM CIIUPTOBKH BBIHUMAIOT MPOOKY M3 MPOOHMPKH WM KOJOBI ¢ pac-
IJIaBJICHHOW U ocTykeHHOU 110 45-50 °C nurtarenbHOU cpeoit U 00Xu-
raroT Kpas. 3areM MNPUOTKPBHIBAIOT KPBIIIKY YalIKU TaK, YTOOBI TOJBKO
BOIILJIO TOPJIBIIIKO KOJIOBI, U OCTOPOHO BiuBatoT 10—15 cM® [IHUTATEIBHO-
ro arapa, TOJIIMHA CJI0sI KOTOPOro JIOJbKHA ObITh OKOJI0 5 MM. Yarky 3a-
KPBIBAIOT KPBIIIKOM M Cpa3y K€ JErKUMHU BpAIATEIbHBIMU JIBUKECHUSIMU
NEPEMEIINBAIOT MTUTATEIBHYIO CPE/ly C TOCEBHBIM MAaTEpPUAIIOM, IOCIIE Ye-
ro octapyisitoT Ha 10—15 MUH B TOpU3OHTAILHOM MOJOKEHUM JJIs1 3aCThI-
BaHMS CpeJlbl. 3aCESIHHBIE YalllKU MEPEBOPAYMBAIOT BBEPX JTHOM M IMOMeE-
marT Ha 24—48 4 B TepmocTat ¢ temneparypou 37+1 °C.

M MA IMA

1Kanna

Jog 60 15
KOAORUT — KOAOWUU — RONOHUU

Puc. 15.1. Cxema noceBa npoaykra s onpeaeneHuss KMA®GAEM

Iloocuem evipocuux xononuti. Ilocae nHKyOaIuyM OTOMpPAIOT Yalll-
KM, Ha KOTOPBIX BhIpocsio OT 30 10 300 KOJOHUH, MOJICUUTHIBAIOT UX BU-
3yaJIbHO WX C TIOMOIIBIO CTIEIMAILHOTO IPUOOpa IS MOJIcueTa KOJOHH.
IIpu moacueTe KOJMOHUM YalllKW MPOCMATPUBAIOT B MPOXOJSIIEM CBETE
1 OTMEUAIOT MOJCYNUTAHHBIE KOJOHUM YEPHWIAMM WJIU TylIbl0. B cioyuyae,
€CJIM Ha Yalllke ¢ MaKCUMAaJIbHBIM pa3BesieHneM Boeipocio 6oiee 300 kolo-
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HUM, MOYKHO BECTH HUX MOJICYET MPU MOMOIIH JIYIIbl U CETKU U3 OPrCTEKIIa
co cTopoHo kBajgpaTta 1 cMm nipu 60koBOM ocBenieHuu. [loacuer komoHui
IIPOBOJAT HE MeHee ueM B 20 KBaaparax, ONPENENSIOT CPETHEE UX YUCIIO
Ha | cM® M YMHOXKAIOT Ha IIOIIA (b IOBEPXHOCTH CPEIBI B YAIIIKE.

KommdectBo Mukpoopranmsmos B 1 cM® (mam B 1 r) mpomykra
(KMA®DAHM) omnpenensroT Kak IPOM3BEACHUE KOJIMYECTBA BBIPOCIINX
kononuii (N) Ha mokasareins pa3BeacHus (N):

KMA®ABM = N-10"KOE/cM®,

IIpumeuanue. AHadpoOHBIE MUKPOOPTaHU3MBI HE OMPEICINSIOTCA
YanieyHbIM METOJO0M, TaK KakK ISl UX BBIpAIIUBAHUS HEOOXOIUMO CO3/1aTh
aHadpoOHble ycioBus. KylbTuBHpOBaHHE aHA’pO0OB OCYIIECTBISIOT
B aHadpoctarax (cM. puc. 4.1) wiIM HMCHOJB3YIOT NUTATENbHBIE CPEbI
C peAyLHUPYIOIINMHU BEIIECTBAMHU.

15.2. OnpepeneHne 6aKkTepuu rpynnbl KALWLEYHbIX Nanoyvyek
(BrKrl) B nuweBbIX NpoAayKTax

Onpenenenne BI'KII B nmumieBbIx npoaykrax MpoOBOJIAT B COOTBET-
ctBuu ¢ 'OCT P 50474-93. IIpoaykTtsl nuiieBbie. MeTOAbI BBISABICHUS
Y OTpeJieICHUsI KOJIMYEeCTBa OaKTEepUi I'pyNIbl KUIIEYHOW MaIOYKH (KO-
TU(hOPMHBIX OaKTepuid).

Meton onpenenenusi BI'KII ocHoBan Ha oOHapyxeHUU 0Opa3oBa-
HHUS Ta3a U KUCJIOTHI MPU BBICEBE OMPEAECIECHHOTO KOJWYECTBA MPOIYKTa
(WM CMBIBA C €ro MOBEPXHOCTH) B KHUJKHUE MUTATEIbHBIE CPEbl, COMEP-
xamque Jiakto3y (cpena Kecciepa) ¢ mocieayronuM MOATBEPKIACHUEM
MPUHAJIEKHOCTH BBIPOCIIMX MUKPOOPraHU3MOB K IPYIINE KUIIECYHBIX Ta-
JIOYEK 10 MOP(OJIOTUUECKUM U KYJIbTYPAJIbHBIM MPU3HAKAM.

UccnenoBanue Ha Haimuue bI'KIT npoBoasT B HECKOJIBKO 3TAIOB:

| 5 T a mn — npuroToBieHrEe pa3BeneHUN NpoaykTa. Eciu mpomykT
IJIOTHBIN (KoJbaca, ChIp, MAcio, TBOPOT U Jp.), TO PE3yJbTaT BRIPAKAIOT
B orcyTctBuu BI'KII B onpenenenHoit ero macce (r). Ecnu npoaykt xua-
KU (MOJIOKO, KHCIIOMOJIOYHBIC HAIMTKH, COK U T.1.), To BI'KII moimkHbI
OTCYTCTBOBATb B OIPEICICHHOM €ro 00beMe (CM° MIIH M°).

Il > T am— moceB onpeneeHHOro KOJWYeCcTBa MPOAYKTA UM €T0
pasBenenuii B cpeny Keccnepa. Cpeny Keccnepa paznuBaror B mpoOUpKHU
WM KOJIOBI, B KOTOPBIE IOMEMIAIOT MOIUIABOK (CTEKJIsSHHAs TpyOouka
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C OJIHUM 3amasiHHbIM KoHIIOM). [locne crepuinzanuu MOIuIaBoOK JOJKEH
OBITh 3aMOJIHEH CPEJION.

B mpoGupku co cpenoit Keccepa BHOCAT 110 1 ¢M® COOTBETCTBYIO-
mero passemenust npoxykra (107 1077 10°°) u cTaBsT B TepMOCTAT IpH
temmneparype (37+1) °C. Uepes 24 4 uHKyOaIuy MOCEBbI MPOCMATPUBAIOT
¥ OTMEYaloT 00pa3oBaHUE ra3a B MOIJIABKE U U3MEHEHHUE [BETA CPE/bl U3
(HONETOBOr0 B >KENTO-3€JICHBIA. 3alMCHIBAIOT, B KAaKUX PAa3BEICHUIX
IIPOU3OIILIIO Ta3000pa3oBaHuE.

Il 5 T a m — moaTBEpXACHNUE TPUHAIICKHOCTH MUKPOOPTaHU3MOB,
BbIpocmux Ha cpene Keccnepa, k BI'’KII. 13 3a0poauBmux npoOUpok co
cpenon Keccnepa aenaroT nepeceB MeTiaeld Ha MOBEPXHOCTh IJIOTHOU Cpe-
bl DHIO TakKUM OOpa3oM, YTOOBI MOJYYUTh H30JHMPOBAHHBIE KOJIOHHH.
Hns ororo nHo vamkuy [lerpu pacyepunBaroT KapaHaamoM IO CTEKIYy Ha
4-8 cexTopoB. M3 kaxmaol mpoOUpPKHU JIeTal0T TIOCEB HA OTIEIbHBIN CeK-
Top. bakTepuonoruueckoil neraei u3 TpoOUpKU OEPYT MUHUMAIILHOE KO-
JIMYECTBO MCCIIEAYEMOr0 MaTepHuaa ¥ BBICEBAIOT €TI0 B CEKTOPE 3UI3aro-
oOpa3HbIM LITPUXOM, HE OTPhIBas METJIIO OT MOBEPXHOCTU arapa U He
Hapywmas ero ueaoctHocty. Yamku [letpu mMoAnMCHIBAIOT U MOMEMIAIOT
Ha 18-24 4 B TepmocTat (KpblllIkaMu BBEpX) ¢ Temneparypoit 37+1 °C.

[locne wuHKyOanMM 4YalllkKM MNPOCMATPUBAIOT. bakTepuu TpyImIibl
KHUIIEYHONW Malo4yKyu oOpa3yloT Ha cpefe DHAO KpacHbIE WM PO30BBIC
OJecTAIIE KOJIOHUU C METAJUNIMYECKUM OsieckoM uiu 6e3 Hero. Takoi xa-
pakTep pocTa Ha cpefe DHAO 3TU OaKTepuH AAIOT 3a CYET COpakKMBaHUS
JIAKTO3bl U 00Opa30BaHUsI KUCIOTHI, BHI3BIBAIOIIEH BOCCTAHOBJICHUE WHIIU-
Karopa (yKCHHA, OKPALIUBAIOIIET0 KOJOHUH B KPACHBIH 1IBET.

N3 TUIMYHBIX KOJIOHWH Ha cpelie DHIO0 TOTOBAT MpEnapaThl, OKpa-
muBaoT ux 1no ['pamy u mukpockonupytoT. Eciu B mpenapare oOHapyxu-
BAIOTCSl MEJKHUE IPaMOTpPULIATENIbHBIE HECIOPOOOpa3yIoIIUe MaTOUYKH, TO
OJTHOBPEMEHHO CTaBAT OKCHJIA3HBIM TECT. 3aKJIIIOUEHHE O TOM, 4TO OOHa-
PYXKEHHbIE B TPOAYKTE MUKpoopranu3mbl oTHocATCs K bI'KII, nenaror Ha
OCHOBAaHHMH BBISIBIICHUSI B MIOCEBAX I'PaMOTPULATEIbHBIX, HE 00pa3yIOIINX
CHOp MajoueK, COpaXMBAIOIINX JIAKTO3Y ¢ 00pa30BaHUEM KHUCIIOTHI U ra3a
npu temneparype 37+1 °C ¢ oTpunaTenpbHbIM TECTOM Ha okcupaazy. llpu
3TOM YKa3bIBAIOT MACCy HABECKH MPOIYKTa (B T) WIM ero 00beM (B cM’).
B cnydae orcyrctBusi Ha cpene OHpo tunuuHbiX st BIKIT xosonwmit
MPOAYKT CUYUTAIOT HE 3arpS3HCHHBIM KUIICYHBIMU MAJIOYKAMH.
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15.3. OnpepeneHne Konn4yectTsa ApPOXKen U nNneceHeun

Jiia onpeneneHus KOIMYECTBA APOXKEHU U IUIECEHEH B MUIIEBBIX
MIPOAYKTaxX AEJAI0T II0CEB COOTBETCTBYIOLIMX pa3BeAcHUM B yalku [ler-
pH, KOTOpPbIE 3aJIUBAIOT PACILJIABIICHHBIM U OCTY>KEHHBIM /10 TEMIEPaTyphl
45-50 °C cycno-arapom (CA) unu cpenoit Cabypo. Comepkumoe yaiiek
NEPEMEIINBAIOT BPAIIATEIbHBIMU JIBUKEHUSAMHU U OCTABIIAIOT JJIA 3aCThI-
BaHusA Ha 10—15 MuUH, Mocjie 4ero CTaBAT B TEPMOCTAT C TEMIIEPATypoOil
30+2 °C na 2-3 cyr. Ilocne mHKyOamuu B 4YaIllkax IMOJICYUTHIBAIOT OT-
J€JIbHO KOJIMYECTBO BBIPOCHIMX KOJOHUM IUIECEHEM U JAPOHKIKEMU.
PesynbTaT BeipaxaroT urciom KOE/ cm® (Wi ).

KOHI’I’IpOJZbH bl€ 60NpoCybI

1. Yro Takoe KMADOAHM?

2. JInig 4ero nenaroT pa3BeAeHUsI MUILEBOTO MPOYyKTa IPU Onpee-
JIEHUU KOJIMYECTBA MUKPOOPTaHU3MOB?

3. Kakue mnuratenbHble CpPEbl HUCIOIB3YIOT ISl OMpEAeIICHHUS
KMA®AHM, apoxxkeil v miieceHen?

4. N3 kakux 3TanoB coctout onpenesienre bI'KII B numieBbIx mpo-
TyKTax?

5. Kakue cpenwl ucnonb3ytor st onpenenenus: bI'KII B nuiieBbix
MpoAyKTax?

6. ITo xakum npuszHakam ycranaBiauBaroT poct BI'KII B cpene Kec-
ciepa?

7. Kak Boirnsaaat kosionuu BI'KII Ha cpene DHmo0?

8. B kakom ciydae ar0T MOJIOKUTENbHBIA OTBET Ha MPHUCYTCTBHE
B nuiieBoM npoaykre bBI'KII?
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NMPUNOXEHUE

NMutaTtenbHble cpeabl U peakTUBbI, UCNONb3yeMble
B MUKPOOUONOrn4yeckom npakTuke

OCHOBOI OOJIPIIMHCTBA MHUTATENIbHBIX CpEA SBISIOTCS MSCHas
BOJA, JJIsl APOXKEH — MUBHOE CYCJO, JUIsl TPeOOBAaTEIbHBIX K MUTAHUIO
MOJIOYHOKHUCIIBIX OaKTepHUil — r’MIPOJU30BAaHHOE MOJIOKO, AJII HEKOTOPBIX
— [IEYEHOYHBIN 0TBap, nepesap XOTTUHIEPA U AP.

1. CpeAabl Ans KynbTUBUPOBaHUA Me30PUNbHbLIX
U TepMOUIbHBLIX a3POOHLIX U PaKyNbTaTUBHO-aHA3POOHbIX
MUKPOOPraHU3mMoB

1.1. MsaconenTounblii 0yjaboH (MIIB). /I npurorosnenust MI1b
TOTOBAT CHavajia MAacHylo 600y. C 3TOU 1ENbI0 TOBSKbE MSCO, OCBOOOXK-
JNEHHOE OT KOCTEW, KUpPa, CYXOXWIHUMU, PEKYT HAa MEIIKHE KYCOUKH WU
MPOITYCKaIOT yepe3 MAcOpyOKy. M3MenpueHHOe MSICO 3aJIMBAIOT XOJIOJHOU
BOJIOM U3 pacyera 1 mm® Ha 500 T Msica i ocTaBisIOT Ha 12—18 4 B x0I0-
nuibHUKe. Ha cienyromuil 1eHb CMECh MEIJIEHHO HAarpeBarOT Ha OTHE
Y KUIATAT B TeueHue 15-20 MuH, nepuoandecku noMemmusas. OCThIBIIYIO
Maccy (GUIBTPYIOT Yepe3 BaTHO-MAapJeBbld (PUIBTP U JIOJMBAIOT BOAY 10
nepBoHavyasibHOro oobeMa. K mosydyenHoil msicHoil Boae nobasisitor 1 %
nenrtoHa, 0,5 % xjopuaa HaTpus, 10 TpeOYyeMOro 3Ha4€HHUsS! yCTaHaBJIM-
BatoT pH myTeM no0OaBiieHUs HACBHIIIEHHOTO PacTBOpPa HATPUS THMAPOKap-
6onara wnu 10 %-ro pactBopa HaTpus rumapokcuaa. CTepuiau3yoT mpu
temmneparype 121+1 °C B reuenne 15-20 muH.

1.2. MsiconenTonnbiii arap (MITA). K 1 am® MIIB nepen crepu-
nu3aruend no6asistoT 20 r© arapa u HarpeBarOT Ha CJIabOM OTHE J0 MOJ-
HOro pactBopeHus arapa. lopsumit MITA QunbTpyror yepe3 BaTHO-
MapiieBblid puibTp, ycTaHaBiauBaioT pH B npenenax 7,2—7,4, pa3nuBaroT
B KOJIOBI WJIM TIPOOMPKH M CTepUIHN3YyIOT mpu Temmeparype 121+1 °C B Te-
yeHue 20 MuH.

MIIA MO0XHO MPUTOTOBUTH U3 CYXOTO MUTATEIBHOTO arapa, BbITyC-
KaeMOro MPEANPUITUSIMU MUKPOOMOJOTUYECKON MPOMBIIUIEHHOCTH. s
sTtoro 50 r mopomka cyxoro mNUTaTENbHOIO arapa NEPEHOCIT B 3aKPBIThIN
cocyz ¢ 1 M° XOJTOIHOM BOZOMPOBOLHOMN BOBI M KHIITAT Ha CIa00M OTHE
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10 TIOJHOTO PAacTBOPEHUS arapa B T€YEHHE |—2 MUH IpHU MOMENIVBaHUU.
Ycranasnuatot pH cpenwt 7,0—7,2, pacTBop PUIbTPYIOT Uepe3 BaTy U CTe-
punu3yroT ripu temneparype 121+1 °C B reuenne 20 MuH.

1.3. MsiconenToHHbIH 0yJbOH (arap) ¢ rJHKo030ii M JAPoXKKe-
BBIM 3KcTpakToM. K 1 1vm° MsicomenTonnoro 6yasoHa (arapa) mepes cre-
punuzaruen 100aBiusoT 10 T TIIFOKO3BI U 2 T IPOXKIKEBOTO dKCTpaKTa (MM
10 cm® ero pactsopa). Ycranasnusator pH cpenst 7,0-7,2 U CTEPHIN3YIOT
npu temrneparype 121+1 °C B teuenue 20 muH.

1.4. Ipo:x:xeBoii 3kcTpakT. 100 r mpeccoBaHHBIX XJIEOONEKAPHBIX
JIPOAOKEH M3MENBYAIOT U 3aauBaroT 500 ¢M° NPOKUIIUYCHHON H OCTYKEH-
Hou 110 60 °C BogompoBOIHOM BOAbL. CMeECh MOMEMIAIOT B TEPMOCTAT MPHU
temrepatype 58—60 °C Ha 72 4 u exxeTHeBHO BCTpsixuBatoT 1-2 paza. [Ipu
TOM HPOUCXOIUT ABTOJIU3 APOACGKEBBIX KIIETOK, (PEPMEHTHI KJIETOK T'U-
POJIM3YIOT CIIO’KHBIE BELIECTBA M JPOKIKEBAsI Macca pazkuxkaercs. Jpox-
AKEBOM IKCTPAKT (PUIBTPYIOT, PA3IMBAIOT HEOOJBIIMMH MOPLUUAMH U CTE-
punn3ytot npu 121+1 °C B teuenue 15 MuH. ['0TOBBIN K ynoTpeOIeHUIO
AKCTPAKT JIy4Ille XPAHUTH B XOJOAUIIbHUKE.

2. Cpenbl ANA KyNbTUBUPOBaHUSA OPOXOKEN
W NnecHeBbIX rPuboB

JInst BBISIBIIGHHS. M KOJWYECTBEHHOTO ydeTa JIPOXOKEH M TUIeCHE-
BBIX TPUOOB B MHIIEBHIX MPOIYKTAaX HCIOJB3YIOT MUTATEIBHBIC CPEIIbI,
CEJICKTHBHOCTh KOTOPBIX JOCTHUTACTCS HU3KMM 3HadyeHneMmM pH u BBene-
HUEM aHTUOMOTHKOB IMPOKOTO CHEKTpa INEUCTBUS (TETPALMKIINH, JEBO-
MUIIETUH, HEOMUIIMH U JIp.) JJIsI TIOJaBJICHUS COMYTCTBYIOMIEH OaKTepH-
anbHOM (IIOPHI.

2.1. Cpena Ca6ypo. K | 1M° mucTimmupoBaHHO# BOE! JOOABISIOT
18 r arapa u octaBisatoT Ha 30 MUH IS €ro Ha0yXaHus, 3aTeM J100aBJISIIOT
40 r rmoko3bl U 10 T mentona. CMech MOJOTPEBAIOT Ha CI1a00OM OTHE /0
MOJTHOTO pacIljiaBlieHus: arapa. PacrmiaBieHHy0 cpefy GUIbTPYIOT depe3
BAaTHO-MapJICBBIM (UIBTp M yCTaHAaBIMBAaIOT pH TakuM oOpa3om, YTOOBI
MOCJIe CTEPHIIM3AIlMA OH COCTaBIIsLT 6,5—6,6. Pa3nuBaroT B KOJIOBI U CTEp-
WIIA3YIOT B TeueHue 15 muH npu temneparype 121+1 °C.
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Cpeny Cabypo MCHONB3YIOT KaK OCHOBY JJisl IPUTOTOBJIEHUS CPEN
c aHTHOMOTHKaMu. Jlomyckaercs NMpUMEHEHHE cpebl 0€3 aHTUOMOTUKOB
IpU aHaIM3€ KOHCEPBUPOBAHHBIX MPOJYKTOB HA MPOMBIILICHHYIO
CTEPHJIBHOCTb.

2.2. Cycyi0 nuBHOE HeoXMeJIeHHOe. ['0TOBOe HEOXMEJIEHHOE THB-
HOE CYCJIO pa30aBIISIFOT BOJIOM 10 MacCOBOM J101M cyxux BemectB 7—8 %,
pPa3NUBAIOT B KOJOBI MM MPOOUPKU U CTEPWIM3YIOT B TeueHue 20 MHUH
npu temneparype 116+1 °C.

2.3. Cycao-arap. K 1 nm° pa36aBieHHOro MHBHOTO Cycia mprOaB-
ast0T 20 T arapa. Cpeay pacIuiaBisSIFOT Ha BOJSIHOM OaHe W (UIBTPYIOT
yepe3 BaTHO-MapJieBbll PuibTp. OUIbTpAT pas3ivMBaIOT MO KOJI0aM WIH
mpoOUpKaM U CTEpUIU3YIOT B TeueHue 15 muH mpu Temmneparype 116 °C.

3. CpeAabl AnA KynbTUBUPOBaHUSA 6akTepum
rpynnbl KALWEYHOU Nanoyvku

3.1. Cpena Dugo. 100 cm® msiconentonsoro arapa (pH 7.4) pac-
MJIABJISIOT U oxJaxkaaroT a0 temmneparypsl 70 °C. [Ipubasmistor 1 T makro-
36l (X.4.), MPEBAPUTEIHLHO PACTBOPEHHON B CTEPUIILHON MPOOUPKE C He-
OOJBITUM KOJTUYECTBOM JAUCTHILTUPOBAHHOMN KUTISTYCHON BOJBI.

B otrmenpHBIX mpoOMpKax MPUTOTOBISIOT 2—3 oM’ CIIUPTOBOT'O
HACBIIIEHHOTO PACcTBOpa OCHOBHOrO (ykcuua, 10 cm® 10 %-ro BOAHOrO
pacTBOpa HaTpusl cyjab(pura.

B crepuibHyio mpoGupKy oT™MepuBaioT 1 cm® dykcrHa u 106aBs-
I0T pacTBOp HaTpusi cyibpura 10 obecupeunBanus ¢GykcuHa (OsemaHo-
po3oBbIi 1BET). [IpUTrOTOBIEHHYIO CMECh BJIMBAIOT B PaCIUIaBICHHBIN
arap, XOpoOIlI0 NEPEMEIINBAIOT U PA3IMBAIOT MO yamikaM. ['opsuuii arap
0JIeTHO-PO30BOTO IBETA MPH 3aCTHIBAHUN CTAHOBUTCS OECIIBETHBIM.

Cpena DHIO BBINTYCKAETCS OTEUECTBEHHONW MHUKPOOMOJIOTHYECKOM
IIPOMBIIICHHOCTBIO B BUJIE CyXoro mnopoinka. Cpeay ToToBST B JICHb €€
MCIIOJIb30BAHHUS COTJIACHO MPOMKUCH Ha 3TUKETKE.

3.2. I'ioko3onenToHHas cpeaa Jikmana. B 100 cM® BOIBI pac-

TBOpsitOT 10 r menToHa, 5 T XJOpHUAa HATPHUs, HArPEBAKOT CMECh 10 KHIIE-
HUs, GUIbTPyIOT, mpubasisatoT 10 r rroko3sl, ycranasimmBaoT pH 7,4—7,6,
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Pa3IMBaIOT B MPOOUPKH WK (hJIAKOHBI C MOIJIaBKAMU M CTEPHIN3YIOT TPH
0,05 MIIa B Teuenue 20 MuH.

3.3. Cpena Kecciiepa. K 1 1v° Bozter mo6asimstior 10 T merrrona, 50 e’
cBeXkel Obrabelt xeman. CMech KUTISATST MPH TIOMENIMBAHUH JI0 TIOJTHOTO pac-
TBOpPEHMSI TIENTOHA, (QUIBTPYIOT Yepe3 BaTy, PaCTBOPSIOT 2,5 T JAKTO3bI, J0-
BOIAT 00BEM 110 1 ,Z[MS U yCTaHaBJIMBaIOT peakiuto cpeasl (pH 7,4-7,6). 3a-
TeM 00aBIIOT 2 CM® TeHIMAHBHOJICTA, PA3IUBAIOT B IPOOUPKU WIH KOJIObI
C MMOIUIABKaMH U CTEpUIN3YIOT Ipu Temrieparype 121 °C B reuenue 15 muH.

Cpena Keccnepa BbIycKaeTcsi OTEYECTBEHHON MHUKPOOHOJIOrHYe-
CKOM MPOMBIIIUICHHOCTBIO B BUJIE CYyXOro nopoiinka. B maGopatopusix ee
TOTOBSIT COTJIACHO MPOTIMCH, YKa3aHHOW Ha dTUKETKE.

3.4. Cpena Cummonca. Cpena npeaHasHadeHa sl ONpeeaeHuUs
CITOCOOHOCTH PHTEPOOAKTEPUN YTUIN3UPOBATH IIUTPATHI.

CocTaB cpensl r/nm
AMMOHUS (OCHAT ABY3AMEIIEHHBIM ....vvvvvveiiirieiiiie e 1,6
JIAHATPHSA DOCDAT .vvvviiiieiiiiie i 1,1
MATHHUS CYTBMDAT .vvvveiiiieiiiiieeiieeesisieesssieesssieeessssesssssesssseessssseessnns 0,2
Hatpus nurtpar 3,2
HaTPUST KAPOOHAT ...veevviiiiiiiiiiiiic e 0,05
BpoMTHMONOBBIN CHHUI BOAOPACTBOPUMBIH ...ocoevivreriieeiieeeeenee 0,05
I B 30178 514 (0)'0) 71 QR PRI 6,0
ATAD it 9,0

IIpucomoenenue. KoMIOHEHTHI CpeAbl PACTBOPSIOT B AUCTUILIUPO-
BaHHOU BOJIE, KUIISATAT B TE€YCHUE 2—3 MUH JI0 TTOJTHOTO PACIIaBJICHHS ara-
pa. 3uauenue pH cpemst 7,0-7,2. Cpesy pasiuBaioT B IPOOUPKH 110 4 cM°
u crepwn3yrot npu temreparype 112 °C B teuenue 20 mun. Ilepen uc-
MOJIb30BAHUEM arap paciliaBiISIOT B MPOOHpPKaX HA BOJASHOW OaHE U OCTYy-
KaIOT UX B HAKJIOHHOM BHJIE. [[BET roTOBOM cpe/ibl OJIMBKOBO-3€JICHBIM.

lloceé¢ u ummepnpemayusa pesynemamos. Ha uutpaTHbIil arap
CumMMoOHCa HAHOCAT MUHHMMAJbHOE KOJIMYECTBO MOCEBHOIO Marepuaa,
CBOOOJHOTO OT Cpe/lbl, HA KOTOPOW BBIPAIIMBAIUCH MHUKPOOPTaHU3MBI.
KoHTposibHYI0 TPOOUPKY OCTaBISIOT He3acesHHOU. [loceBbl MHHKYOHPYIOT
npu temneparype 37 °C. Yder pe3ynbTatoB NPOBOIAT Kaxaple 24 4 B Te-
yeHue 5 cyTok. MUKpOOpraHu3Mbl, CIIOCOOHBIE YTHIM3UPOBATH ITUTPATHI,
pacTyT Ha cpene CUMMOHCA W M3MEHSIOT €€ LIBET U3 3€JEHOr0 B CHUHHM
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(MoJIOXKUTENIbHAST ~ peakius), a MHUKPOOPraHWU3MbI, HECTOCOOHBIC
YTUIM3UPOBATh LIUTPATHI, HE PACTyT Ha 3TOM Cpele M HE HM3MEHSIOT e
1BeTa (OTpUIlaTEIbHAS PEAKIIUS).

3.5. Arap Mak-Kounku. Cpena ucrnonb3yeTcs Juisl HACHTHGUKAITIN
OakTepuii cemerictBa Enterobacteriaceae. IlpucyrcTByiomas B cpeje
KEJUb, KETYHBIE COIM U KPUCTAJUITMUECKUN (DHOTETOBBIN MOIABISAIOT POCT
COMYTCTBYIOIIEH MUKPOQIOPHI.

CocTas cpeibl r/n
| S5 0110} TR 15
[TaHKpeaTU4ECKUN TUAPOTIU3AT KETATHHA ..oovvvviiierirsireessineessinees 17,0
0 2 o X 7 R 10,0
HAaTPUST XTOPHI .oevivviiiiiiiiiiieiie e s 50
COJIH JKEITUHBIX KHCIIOT .ovvvvuniirrrsuneersssniesssssinsesssssnsesssssineessssineeeens 1,5
KpHCcTammmIecKUi PUOTETOBBIF ....vevvvvvieiirieiiiiiessiineesieeessieeessinees 0,001
HEeHUTPATBHBIN KPACHBIM ...vvvvivvieiiiiieeiiieesiniessinessssieeessnessssneesssneas 0,03
ATAD it 13,5

IIpuecomosnenue. VIHTpeIUEHTHl PACTBOPSAIOT B BOJE IIPU KUIIsIYE-
HUU B T€YEHHE | MUH C IOCTOSIHHBIM IIEPEMEIIMBAHUEM. Y CTAHABIUBAIOT
pH cpenpr 7,1+0,2. Cpeny pa3nuBaroT B KOJObI, YKYIOPUBAIOT UX BaTHO-
MapJieBBIMM TPOOKaMH, CBEPXY 3aKpbIBAIOT OyMaXKHBIMHM KOJauKaMu
U cTepuim3yroT rpu temneparype 121 °C B reuenne 15 mMuH.

lloces u umnmepnpemayusi pesyromamog. IloceB NpPOU3BOIAT
WTPUXOM JJIs1 TIOJYYEHUS] U30JMPOBaHHBIX KoJioHnM. Yamku Iletpu uH-
KyOupyrot npu temmeparype 37 °C B Teuenue 24 u.

Kononun Escherichia coli — xpacusie; Klebsiella mobilis — po3o-
BbI€; DHTEPOKOKKOB — KpPACHbIE MaJICHbKHE, KPYTJIbIe; CTA(QUIOKOKKOB —
CBETJIO-PO30BBIC, HEMpo3pavHble; Pseudomonas aeruginosa — 3eieHo-
KOpPUYHEBBIE, (PIIFOOpECHUPYIOLTHE.

4. Cpeabl Ans KynbTUBUPOBaHMA aHa3poboB
4.1. Cpena Buabcona—baepa. Cpena npumensiercst s onpeze-
JIeHUS CyJIb(PUTPEIYIUPYIOICH CITOCOOHOCTH Me30(UIBHBIX aHAYPOOHBIX

MHUKPOOPTaHU3MOB, B yacTHOCTH s BeisiBiieHus: Clostridium perfringens
B TMILEBBIX MPOJTYKTaX.
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CocTtaB OCHOBHI Cpe/ibl cM

JKene3oamMMOHMITHBIE KBACIBI — PACTBOP KOHIIEHTpanuen S0 M. 1
Hatpust cynbGuT — pacTBop KOHIEHTPAHEit 200 M .......voeveeeens 10
MSICOTIEIITORHBII arap ¢ COAEP/KAHNEM TITIOKO3BI 10 IM> ......vveeeveen. 100

Ilpuecomosnenue.  PacTBOpBIl  KEIE30aMMOHHMHHBIX  KBacCIOB
Y HaTpUs CyJbUTa TOTOBAT HAa CTEPUIBHOW IUCTWIIIMPOBAHHOW BOJIE.
PactBop HaTpus cyibpuTa CTEPHIN3YIOT TEKYYUM MapoM B TeueHue | d.
K 10 mu1 pacnimaBineHHOro U oxXJtaxxaeHHoro 1o remneparypsl 80 °C MIIA
¢ rmoko3oi qo6asisitoT 10 mut pactBopa HaTpus cyibdpura U 1 M pac-
TBOpA KEJIe30aMMOHMIHBIX KBacloB. Y craHaBnuBatoT pH cpensr 7,5-7,8.
Cpeny paznuBatot 1o yamkam [lerpu.

Iloces u unmepnpemayus pesyromamos. IloceB nuHOUIIMPOBAHHOTO
Marepuaia Wik BbICEB U3 HAKOMUTEIbHOU CPEJIbl JBYXCIOMHBIM METOAOM.
NukyOanus B Teuenue 18-24 4 B aHa3pOOHBIX YCIOBUAX MPU TEMIIEpaTy-
pe 37 °C. Cynbdpurpenyuupyromue KIocTpuauu (GOpMUPYIOT YEpHBIC
KOJIOHUHU BCJICICTBHE 00pa3oBaHus Cyiab(duaa xxenesa.

5. Kpacutenu u peaktuBbl Ansi okpacku 6akrepun no Mpamy

5.1. ®eHo10BBII pacTBOp reHuuana ¢guoJieroBoro. ['ennuan Gu-
v ) 3 v
osieToBbIld — 1 T; 3TaHON 96 %-ii — 10 c™M™; eHoNT KPpUCTAIIMYECKUI — 2 T;
3
BOJIa qucTiiMpoBanHas — 10 100 cm”.

5.2. Pacteop Jloroas. Moaur kamns — 2 r; #i0o1 KpUCTaIHye-
ckuii — 1 r; Boga auctuimpoBanHas — 10 300 cv’. BHawae roToBST KOH-
LEHTPUPOBAHHBIN PACTBOP MOAMTA KAJIHS B S cM® BOZIBI, B HEM pacTBops-
FOT O/, OTOM [06aBIsOT Boay 40 300 cm®,

5.3. ®ykeun Heiidepa. Boamsiii pactop bykcuna [umst: 1 cm®
kap6010Boro pykcuna Llust 1 9 cM° IUCTHILIMPOBAHHOMN BOIBL.

5.4. ®ykcun Huas. [{ns npurorosnenuss ¢pykcuna [uns 1 r oc-
HOBHOTO (hyKcrHa pacTBopstoT B 10 cM® 96 %-ro sTanHoIa, 3aTeM 100aB-
JISIOT 5 T pacTBOPEHHOTO B BOJIe ()eHOJIa U HECKOJIBKO KaIeab TIIUIepHUHA.
OO0BeM pacTBOpa IUCTUWIIMPOBAHHOM BOJI0M 10BOAAT 10 100 cM° U OCTaB-
JISIIOT Ha HEeCcKoJIbKo aHel. [lepen ncnonb3oBanreM ero GuibTPyroT.
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