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BBenenue

MukpoOuonoruss — oAMH U3 (PYHIaMEHTAJIbHBIX OMOJOTHMYECKUX
KypCOB. 3HaHHE€ MHUKPOOMOJIOTMM HEOO0XOAMMO i (HOPMHUPOBAHUS
MHPOBO33pEHHSI 00 OrPOMHON POJIM MUKPOOPTaHU3MOB B MPHUPOJIE U B
KU3HH YETIOBEKA.

Ha naGopaTopHbIX 3aHATUSX CTYACHTBl 3HAKOMATCS C OOLIUMHU
MPUHIMUIIAMA OpraHu3aluu OaKTepHil, OBJIAJECBAIOT CIEUUAIbHBIMU
MUKpPOOMOJIOTHYECKUMU TEpPMUHAMU M TOHATHsAMU. Ha 3aHATHAX
CTYIEHTBbl TOJIb3YIOTCS HAKOIMUTEIbHBIMU KYyJbTYypaMu OakTepui,
BbIPA0ATHIBAIOT TEXHUYECKUE HaBBIKU MUKPOCKOTTUPOBAHUS
MUKPOOPTaHM3MOB,  OTpadaThIBAlOT  METOJAbl  KYJbTHUBUPOBAHUS
MUKpPOOPTaHU3MOB, TPUEMBI TOJYYCHUS HAKOMHUTEIbHBIX U YHUCTHIX
KYJIbTYp MUKPOOPTAaHU3MOB U T.JI.

PykoBonicTtBO Britowaer 13 3aHsaTui. Marepuan KaxkIoro M3 HHUX
HAYMHAETCA C IUIAHA, BKIIIOYAET U3JIOKEHUE TEOPETUYECKOM 4YacTh U
BOIIPOCHI, KOTOpPbIE MOXHO HCIOJIb30BaTh JJIsi TEKYLIEro KOHTPOJIS
YCBOCHMSI 3HAHMM CTYICHTAMH, a TaKXKe Uil camOKOoHTpous. [lamee
MEPEUYUCIISIIOTCA  MaTepralibl U O0OpyJOBaHUE, HEOOXOAUMBIE Ha
3aHSTUU, CTABUTCA UEIb 3aHATUS, NEPEUYUCISIIOTCA 3aJaHusl s
CaMOCTOSITEJIBHOM padOThl CTYJIEHTOB Ha JabOpaTOPHOM 3aHSTHHU.
Pesynbrarel  HaOmoaeHU  MOpP(OIOrMYECKHX  OCOOEHHOCTEH
MUKPOOPTaHU3MOB CTYIAEHTHl OQOPMIIAIOT B BHUJIE PHUCYHKOB, K
KOTOPBIM CJIEIYET NPEAbSIBUTH CTPOTHE TPEOOBAHUS, CUUTAsL 3aPUCOBKY
O00BEKTOB OJIHUM M3 BAKHEUIINX METOJIOB UCCIEIOBAHUS.

N3noxenne Marepraia mocTpOEHO B COOTBETCTBUH C IPOrpaMMOU
kypca.  CryneHTsl,  oOTpaboTaBmIME€  JIAOOpPATOpPHBIE  3aHATHA,
MpUOOPETAIOT JAOCTATOYHYIO TEOPETHYECKYIO IMOATOTOBKY U HAaBBIKH,
HEOOXOAUMBbIE B TMPAKTUYECKOM pabOT€ MW MOpHU  BBINOIHEHUU
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUSX.

Llenpt0 MOPAaKTUYECKOTO IMOCOOUS SIBISIETCA OKa3aHUE MOMOIIU
CTYJICHTaM B OBJIaJICHUM TEOPETUYECKUMHU OCHOBAMHU MUKPOOUOJIOTHH U
BBIPAOOTKE  NPAKTUYECKHX  HABBIKOB  PabOTBl €  KYJIbTypamu
MHKpPOOpraHu3MoB. Marepuan mocoOusi JiejlaeT Mpolecc OoO0ydeHus
0oJiee 3(hEeKTUBHBIM U CITOCOOCTBYET MOBBILICHUIO €r0 KaueCTRBa.

[IpakTHueckoe 1Mocodbue aapecoBaHO CTYACHTAM CIEIUAIbHOCTH 1—
3101 01-02 «buosorus (Hay4yHO-TIearornueckas AesiTeIbHOCTb)».



Tema 1 Metoasl crepuimsanuu. Ilonep:xanue (xpanenue)
KYJbTYP MUKPOOPTraHU3MOB

1 TIpaBuna paboThl B yueOHONM MUKPOOHOIOTHYECKOM JabopaTopun

2 OmnpenesieHUE TMOHATUM AaceNTHKa, AHTUCENTHUKA, Je3UH(EKIus,
CTepuIn3aIus

3 MeToabl cTepun3aiun

4 MeToabl KOHTPOJISI CTEPUIIBHOCTH

5 Meroabl XpaHeHUs KYJIbTYP MUKPOOPTraHU3MOB

1 IIpaBuiia padoThl B y4e0OHOI MUKPOOHOJIOT HYECKOM
Jaboparopuu

OcHoBHOE TIpaBUJI0 pabOThl B MUKPOOMOJIOTMYECKON JTa00paTOPUH —
NpaBUJIbHAS OPraHu3anus padoThbl.

Oouue npasuna padomoi:

1 K pabore B y1abopaTopuu JOMYCKAIOTCS JIMIA TOCTE MPOXOXKICHUS
MHCTPYKTaXa Mo TEXHUKE O€30IaCHOCTH.

2 Bce nmomkHBl paboTaTh B MEIMIMHCKUX Xanarax. Bxox 0Oe3 xanara
BocrpeniedH. HeoO0xonumo nMeTb CMEHHYIO OOYBb.

3 Kaxnplii CTyIeHT UMeeT B JIaDOpaTOpUHU MOCTOSTHHOE pabouee MECTO
Y MUKPOCKOM 17151 paOOTHI.

4 Kaxaplii CTyJEHT Ha 3aHATUU JOJKEH HUMETh TeTPajb MPOTOKOJIOB
J1a00paTOPHBIX padbOT, MPOCTOM U IIBETHBIC KapaH Ialllu, JACTUK, JTUHEHKY.

5 Ha kaxxaoe 3aHATHEe HA3HAYAIOT IE)KYPHBIX.

6 Ha pabouem crone He [OKHO OBITh HHUKAKMX IOCTOPOHHUX
npeamMeToB. Pabodee MeCTO AOIKHO COJIEpkKAThCA B 00pa3I[0BOM MOPSIJIKE,
a JINYHBIC BEIII XPAHUTHCS B CIEIUATBHO OTBEICHHBIX MECTaX.

7 Tlepen HauaaoMm paOOTHI U MOCJE €€ OKOHYAHUS CIEAYeT TIIATEIbHO
BBIMBITH PYKH, a IIPU HEOOXOIUMOCTH — 00paboTaTh J1€3MHPUIIUPYIOIIUM
PacTBOPOM.

8 Ilpu nomamanuu OMOJOTMYECKOr0 Marepuaia Ha CTOJd U T. 1., 3TO
MECTO  HEOoOXOJMMO  THIATEIbHO  BBITEPETh  AC3UHPUIIUPYIOMIUM
PacTBOPOM.

9 Wcnonb30BaHHBIE MHUIETKH, MNPEIMETHbIE U TOKPOBHBIC CTEKIIA,
[ImaTeny, BaTHBIE TaMIIOHBI MOMEIMIATh B COCYJ C JA€3UHOUIIUPYIOIIUM
pacTBOpOM JHMOO crHenuagbHble KiOBEeThl. [IMHIETHI, OakTepuaIbHbIE
MIETJIN, UTJIbI TIPOXKUTaTh B TJIAMEHH TOPEJIKU.



10 OtpaboraHHbIE KyIbTYpbI, HCIOJIb30BaHHBIN MUKPOOHBIN MaTepual
MOABEPTaTh 00€33apaKMBAHUIO B aBTOKJIABE.

11 B xone BbmosHEHHUS pabOThl O(GOPMIISIETCS OTYET — IPOTOKOI
COOTBETCTBYIOLIETO JA0OOPATOPHOIO 3aHSATHS.

3anpewaemcs:

1 PabGorath 0€3 xanaToB, BBIMYCKATh W3-1OJ] CIEIOACK bl MIApPUKU U
JIJIMHHBIE MAHXKETHI, 4 U3 MPUYECKHU BBIITYCKATh BOJIOCHL.

2 Bxoauth B yueOHYIO JIaDOpAaTOPHUIO B TOJIOBHBIX yOOpax W BepxHEU
OJIeK]IE.

3 B naboparopum 3ampemiaercs KypuTb M NOpuHUMaTh nwumy. He
JNONYCKATh U3JIUIIHUX Pa3TOBOPOB U HEHYKHBIX ITEPEXOI0B.

4 Kiactb Ha CTOJIBI CYMKH U ITAKETHI.

5 Bxutouars MOOMIIBHBIE TeJIe(POHBI BO BpEMS 3aHSATHH.

6 IIpuHuMars BO BpeMs IEpepbIBa MOCETUTENIEN B JJa0OPATOPHUH.
Ilocne okonuanus padoomol cnyOeHmovl 00JAHCHbBL:

1 TIpuBecTu B mOpsI0K pabouee MeCTO.

2 OrtpaboTaHHble MaTepual U HHCTPYMEHTHI, B TOM YHCJIE€ CTEKJIa,
IIOMECTUTBH B CIIEIIUAIIbHBIA KIOBET.

3 IlpuBecTu B OPSI0K MUKPOCKOIL.

4 TmaTeapHO BBIMBITh PYKH C MBLUIOM.

5 Iloxark IpOTOKOJI PabOThI MPENOAABATEIIO 1JIsI OIMKCH.
Pabooma cmyoenmog no nod2omoeke K 3aHAMuUIO:

[TogroToBka K Ja0OpaTOPHBIM 3aHATHSAM TIPOBOJUTCS COTJIACHO
TEMaTUYECKOMY IUIaHY IO BOIPOCaM METOJUYECKOr0 PYKOBOJACTBA. B
MIPOIIeCCe MOATOTOBKH CTYACHT JIOJDKCH U3YYUTh IIPOpadaThIBAEMYyIO TEMY
10 PEKOMEHAYEeMOW JHUTEepaType, KOHCHEKTY JEKIIUHA, PYKOBOJCTBY K
J1a00paTOPHBIM 3aHATHSIM.

2 OmnpenesieHne NMOHSATHH ACENTUKA, AaHTUCENTHUKA, Ae3UMH(peKUMs,
cTepuJan3anus

AcenTMKka —  KOMIUIEKC  MEpONPHUSITHI,  HalpaBJICHHbIX  Ha
MpeAyNpexICHUE TMOMNaJaHusd MHUKPOOOB Ha (B) Kakou-TuOO OOBEKT.
Co3nanve acenTUYEeCKUX YCIOBHM MPEeaycCMaTpuBaeT J€3UH(EKIHUIO
MOMENIEHUH, CTEPHIIN3ALMI0 HHCTPYMEHTOB U MaTE€pUaoB.



AHTHCEeNNTHKA 0003HA4YaeT MCIOJIb30BAHUE XHWMHYECKUX BEIIECTB,
yOMBAIOIIMX WM TOAABJISIOIIMX Pa3MHOKEHHUE MUKPOOPTaHW3MOB,
HaxOJSIINXCS Ha KOYKE UJIU CIIM3UCTBIX 000JI0UKaX MaKpOOpraHu3Ma.

Je3undexkuusi — yHUUTOXKEHUE Ha (B) KaKOM-THOO OOBEKTE WU
OKpY>Karomieil cpeae MUKpoOoB. g ne3mHbeKnuu UCnoiab3yoT (EeHo,
dbopManuH, COUPT, COCAMHEHUS XJiopa (XJOpaMHH, XJOPHYIO H3BECTh),
Hox, cyiaemy, nualuj, IepeKuch BOJOPOJa U T.[., a TAKKE TEPMUUYECKUE,
JIyYEBBIE U APYTUE BO3ICHUCTBUS.

Crepuiuzanms — Npouecc, HAMPABICHHBIA HA MOJTHOE YHUUTOXEHUE B
00BEKTE BCEX KU3HECIIOCOOHBIX MUKPOOPTAaHU3MOB U UX CIIOP.

3HaHUE U yMeJIo€ MPUMEHEHUE METOJO0B CTEPUIIM3AIMM HEOOXOIUMO
KKJIOMY CIEUATUCTY MUKPOOUOJIOTY.

3 MeToabl CTEpUIN3ANUA

Crepunuzaly TMOJBEPraroTCa IUTATEIbHBIE CpeJbl, JabopaTopHas
MOCyJla, MHCTPYMEHTBI, PACTBOPBI U T. . MOXHO YCJIOBHO BBIJECIHUTH
TEPMUYECKYIO U XOJIOAHYIO CTEPHIIN3ALHUIO.

K meromam tepmMuveckoil crepujansanum (CTEPUIN3ANUN BbICOKOU
TEMIIEPATYPOIl) OTHOCSAT: NPOKAJIMBAaHUE W OO0XUIaHWE B IUIAMEHHU
CIIMPTOBKH; KUIISIYEHHUE; CYX0KapOBYIO (TOPSIYMM MapOM) CTEPUIITM3ALINIO;
MacTEepPU3ALMIO; CTEPUIIM3ALMIO HACBIIEHHBIM MapoM TOJ JIaBIICHHEM
(aBTOKJIAaBUPOBAHHUE); APOOHYIO CTEPHIIM3ALINIO (TUHIATN3AIINIO);.

Ilpokanueanue u obxicucanue 6 niamenu — HavuOoyee OBICTPBHIE U
JOCTYIIHBIE METOJAbl cTepuwin3anud. [Ipu npokanMBaHuKM HEOOXOAUMO
MIOMHUTh, YTO HaAWBBICHIAs TEMIIEpaTypa pPa3BUBACTCA B BEpXHEH W
nepudeprnyeckor yactax miamenu (o 1560 °C), mosromy He creayer
OIyCKaTh METJII0 HENOCPEICTBEHHO K ropenke (pucyHok 1.1). Ilpwu
MPOKAJMBAHUM MPOUCXOJUT CTOpaHUE MHKPOOPTaHM3MOB W MX CIOp.
TakuMu MeTomaMH CTEPUITU3YIOT OAKTEPUOJOTHUECKUE TETIH, WIJIbI
(pucyHok 1.2), mmaTteny, NUHUETHI, MPEAMETHBIE U TOKPOBHBIE CTEKIIA,
dapdopoBbie CTYNKHM H JApyrHe HMHCTpYMEHThL. [lpu oodscuzanuu
oakmepuonocuueckou nemau (Uau u2ibl) TPOBOJIOKY MNPOKAUIMBAIOT
JOKpacHa B IUIAMEHUM TOPEIKA U  OJHOBPEMEHHO  OOXKHUIalOT
MPUMBIKAIONIYIO K TIETJIE 4YacTh JAeprKarelns, KoTtopas OyAeT BBOJIUTHCA
BHYTPb COCY/a, COJAEpXaIIero MUKpoopraHu3mbl. [lpu mnpokanuBaHuu
METII0 JEep’KAaT B IJIAMEHU TOYTH BEPTHUKAIBHO, YTOOBI BCS MPOBOJIOKA
Obl1a paBHOMEpHa packaiieHa. Cpasy ke MOcie CTepUIN3aLUM IETII0
(UrJ1y) BBOJSIT B COCYJl C MUKPOOPTaHU3MaMHU.



1 2
Pucynok 1.1 — 3nauenue Pucynok 1.2 —
temnepatypsl (°C) B pa3HbIX bakrepuonorndeckas netis (1)
Y4aCTKaxX IUIAMEHH Ia30BOM u OakTepuosiorunyeckas uria (2)

TOpPEJIKH

Kunauenue — mpocreiliinii cnoco0 crepwinzanuu. KumnsyeHuem B
JUCTUJUIMPOBAHHOW BOJE CTEPWIIM3YIOT MeMOpaHHble (GUIbTphl. Pexum
cTepuiau3anuu Juisi MeMmOpaHHbiXx (uibTpoB — 30-60 MUH ¢ MOMEHTa
SHEPTUYHOIO 3aKUIAHUS BOABL MeTajuinuecKue WHCTPYMEHTBI, MEJKHE
CTEKJIIHHBIC JI€Tajd JIydllle BCEro KHUISATUTh B CTepuinzaTopax. B
MUKPOOMOJIOTUYECKON  MPAKTUKE TaKUM  CIIOCOOOM  CTEpUIIM3ALNU
MOJIB3YIOTCSI PEIKO, MOCKOJIBKY MPOAOHKUTENBHOE KUISTYEHUE MOMXKET
MOBpPEAUTh 00paldaThIBa€Mbli Marepual, a COKpalleHUE BpPEMEHHU
KUISTYEHUSI MOXKET HE 00ECIIEYUTh CTEPUIIBHOCTH.

JIpoonaa cmepunuzayua (munoanuzayua uaIu CMeEPUIUAUUA
meKyuum napom) WCTOIb3yeTCs ISl CTEPUIIN3ALUN TUTATEIbHBIX Cpel U
pPacTBOPOB, KOTOPBIE M3MEHSIOT CBOMCTBA MPU MPUMEHEHUH TEMIIEPATyp
Boiie 100 °C. K TakuM 0OBEKTaM OTHOCSTCSI BUTAMHUHBI, HEKOTOPHIC
Cpelbl, YrieBOJbl, MOJOKO U T.A. Meroa paspadoran B 1877 romy JIxk.
Tunpanem. CoriiacHO 3TOMY METOHY, KUIKOCTh noBoasaT no 100 °C u
MIPOAOJDKAIOT BBIIECPKUBATh NIPHU 3TOU Temrieparype 10 muH. 3a 310 BpeMs
BCE€ BEreTaTUBHBIE KIETKU IOTMOAIOT, >KU3HECIIOCOOHBIMH OCTAOTCSA
TOJIBKO CHOpPBL. 3aTéM  KUAKOCTh OXJaXIAaloT 10 TeMIepaTyphl,
ontuMaibHON Ju1s npopactanus crnop (30 °C) u yepe3 HECKOIBKO 4acoB
CHOBa MPOITyCKaIOT mnap. J[ByX—Tpex MoI00HBIX ITUKJIOB OOBIYHO ObIBAET



JOCTATOYHO JUIsI YHUYTOXKEHUS BCeX uMeromuxcss crop. Ilpu
TUHAATIU3AIAN PE3EPBYAP C KUIISIIECH BOJIOM PAaCIIOJI0KEH B HIXKHEW 4acTH
amnmapaTta, HaJl HUM pACIOJOKEHa CeTKa C YCTaHaBJIMBAEMBIMU
CTEPUIIN3YEMBbIMU PACTBOPAMHU.

Cyxooicaposasa cmepunuzauyusa uiu CMEPUIUIAUUA  CYXUM
20pAYUM  6030yXOM TIPOBOJUTCS B CYIIWIBHBIX IKadax. Pexum
crepwm3zauu: 160-170 °C  Ha nporskeHun 2 d4acoB. [Ipu sTOom
MpEIoaaraeTcsa, 4ro MNOrhOalT Kak KIETKH, TaK M CHOpbl. Takum
CIIOCOOOM  CTEPUJIM3YIOT CTEKJISIHHYIO TMOCYAy, WHCTPYMEHTBHI W Jp.,
3aBEpHYThIE B Oymary WJIM 3aKpbIThiE BaTHO-MapJICBBIMU MPOOKAMU st
COXpAaHEHUs CTEPUJIBHOCTH mocie crepwm3anuu (tadmauma 1.1). Takum
CIIOCOOOM MOXKHO CTEpUJIM30BATh MUHEpAIbHBIE U PACTUTEIIBHBIE Macia,
YKUPBI, BA3€JIMH, BOCK.

Tabmuma 1.1 — YcnoBusi crepuin3alvy CTEKISIHHOW IMOCYAbl CYXHUM
&Kapom (ropsYrM BO3LYXOM)

Temneparypa, °C Bpewms, muH
140 180
150 150
160 120
170 60

Ilacmepuzayua 3akio4aeTcsi B OJJHOKPATHOM IIPOTpPEBE Marepuaia
npu temneparypax Hwike 100 °C wm HampaBieHa Ha YHHYTOXKEHHUE
BETE€TATUBHBIX KJIETOK. DTOT METOJ IIMPOKO HCHOJb3YeTCS B IMUILEBOM
MPOMBIIIJIEHHOCTH T  OOpabOOTKM  TMPOAYKTOB, KOTOPBIE TEPSIOT
BKYCOBYIO M MHIIEBYIO LIEHHOCTh MPU KHUIITYECHUU: MOJIOKA, STOAHBIX U
(pYKTOBBIX CHPONOB, COKOB, NMUWBa U T. A. B MuHKpoOHOIOrHyecKou
MPAKTUKE MacTEePU3ALMEN MOJb3YIOTCA ISl MOJYYEHHUS HAKOIMUTEIbHBIX
KyJbTYp cropooOpasyromnux Oaktepuil. B 1mabopaTOpHBIX yCIOBHUSX
nacTepu3aiioo  OPOBOAAT JUOO Ha  BOJAAHOW OaHe JymbO B
yIbTpaTEpMOCTAaTE NpH clieayromux pexnmax: 60—70 °C B teuenune 15-30
muH; 80 °C B Teuenue 10—15 mun.

Cmepunuszayusa HACBIWEHHLIM RAPOM  NOO  OaéleHuem  Uiu
asmoknasupoeanue — OIUH u3 HaubOonee HPPEKTUBHBIX METOAOB
CTEpWIM3alMK, TaK Kak CTepWIN3YyeMbld OOBEKT MOJABEpraercs
OJIHOBPEMEHHOMY BO3JICUCTBUIO KAaK BBICOKOM TEMIIEpATypbl, TaK U
MOBBIIIEHHOMY JIaBJIeHUIO Tlapa. [lornbarot kak BereTaTuBHbIE KJIETKU, TaK
U CHOpbl MHUKpOOpraHu3moB. lIpoiuecc mnpoBoguTcss B CHEHUAIBHBIX



npudopax — aBTOKJIAaBaX, 3aKPbIBAIOMIMXCS TepMeTUYHO. OCHOBHBIE
WCTIOJIB3YEMBIE PEXUMBI CTepuin3anuu cieaywomue: 15-30 muH npu
n30bITouHOM AaBieHuu 0,5 atm (temmeparypa aocturaer 110-112 °C);
15-45 muH nipu u30bITOUHOM JaBiieHuu 1,0 aTMm (TemmnepaTypa HOCTUraeT
121 °C); 10-30 muH npu u30BITOYHOM AaBiaeHUU 1,5 atMm (Temmeparypa
nocturaer 126 °C). Takum ciocoOOM CTEPHIIM3YIOT MUTATEIbHBIE CPEIbI,
PacTBOPBI, IIOCY1y, THCTPYMEHTBI, (GUIBTPHI U T. 1.

[Ipy X0J10AHOI CTEePpUIM3ALUM HCIIONb3YIOT XMMHUYECKUE BEIECTBA
WJIM TIPOBOJISIT BO3ACHCTBUE HAa OOBEKT (hakTOpamMu (PU3HUECKON MPUPOJIBI.

XUMHUYECKUE METO/BI MTOTaBJICHUS KU3HEICSITCIIbHOCTH
MHKPOOPTAaHU3MOB TIPEAINOJarafoT HCIOJb30BaHUE JE3UH(DEKTAHTOB M
AHTUCENTUKOB,  HMEIOUX  Hecnenuduyeckuit  sddexr,  aU60

WCIIOJb30BAHNE AHTUOMOTUKOB W CHHTETHYECKUX AHTUMHKPOOHBIX
npenapaToB C  HU30MpPATENIbHBIM  MPOTUBOMUKPOOHBIM  JICHICTBUEM.
Je3unpuuupyronme BeUecTBa  KIACCUPUUUPYIOTCA IO  TpyHIaM:
KUCJIOThI, IEJI0OYM, TaJOr€Hbl, TsDKENIblE METAJUIbl, YETBEPTUUYHBIE
aMMOHHUEBBIE OCHOBaHHUSI, (PEHOJIBbHBIE COCIUHEHHMS, AJbJECTU/IbI, KETOHBI,
CIUPThI, aMHHBI U TEPEKUCH. YCTOMYMBOCTH MHUKPOOPTAaHU3MOB K HX
JEHUCTBUIO MOXET CYIIECTBEHHO MEHATHCS B 3aBUCUMOCTH OT TaKHUX
(aKTOPOB KaK KOHIIEHTpPAlUsl aKTUBHOIO KOMIIOHEHTA, JJIMTEIbHOCTh
KOHTakTa, pH, Temmeparypa, BIaXHOCTb, NMPUCYTCTBUE OPraHUYECKOTO
BellleCTBA. XUMHUUYECKHE CpPEACTBA  HECHEeUM(PUUECKOTO  JEUCTBUS
UCIIOJIB3YIOTCS Il 00pabOTKH MOMEUIEHUH, 000pYyAOBaHUS, PA3TUUYHBIX
npeameToB. Hanpumep, ciupThl UCIIONB3YIOTCS B KOHIeHTparuu 60—70 %
U 5(QQPEKTUBHBI B OTHOILIEHWHM BETETATUBHBIX KIETOK. MEHONIBI U uX
MPOU3BOIHBIE MPUMEHSIOTCA 1151 AE€3UH(PEKIINH TOMEILICHU.

Cpenu HUCHOJIb3yeMBIX JIETYYMX CTEPUIIM3YIOIIMX BEHIECTB MOXKHO
Ha3BaTh OKWCh OTUJIEHA, OKUCh NPOIMHIICHA, O030H, METHUIOpOMUL,
dopmanberna. YKa3zaHHbIE BEIIECTBA MOTYT OBITh HCIIOJIB30BAaHBI IS

CTEpUIIN3aLUU IJTACTMACCOBBIX HEHTPUDYKHBIX IpOOUPOK,
mjacTMaccoBbix yamek I[lerpu, onTHYECKUX HHCTPYMEHTOB, CHIBOPOTKH
KpPOBH U JIp.

Cmepunuzayua @uivmposanuem WCTONB3YETCSI s BEUIECTB,
KOTOpPbI€ HE BBIIECPKUBAIOT TEPMUUECKON 00pabOTKU (pacTBOPOB OEJIKOB,
AMUHOKUCJIOT, YIJEBOJOB, BUTAMUHOB, YTJIEBOJOPOJOB, aHTHOMOTHKOB,
cbIBOpOTKH). Croco0 3akiiro4aeTcss B MPOIMYCKAHUM KUJKOCTEH U Ta30B
yepe3 creluaibHble MEJIKOMIOPUCThIE (PUIBTPHI, TUaMETpP MOpP KOTOPBIX HE
npesbimaer 0,45-0,20 mxm. Jlns mpomyckaHus pacTBopa uepe3 (QUIIbTp
TpeOyeTcsl BaKyyM WJTU J1aBJICHUE.
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CymecTBylOT JIBa OCHOBHBIX muna @uiompoe — 2ayounHble U
memobpannvle.  I'myOWHHBIE  COCTOST M3  BOJOKHUCTBIX  WIIU
TPaHyJIMPOBAHHBIX MAaTEPHAIOB, KOTOpPHIE CIIPECCOBAHBI, CBUTHI WJIH
CBsA3aHbl B JTAOMPUHT MPOTOYHBIX KaHAJIOB. UacTHUIIbI 3aJep>KUBAIOTCS B
HUX B pe3yibTaTe aacopOIMd M MEXaHHMYEeCKOr0 3axBaTa B MAaTpPUKCE
¢unpTpa. MemOpanHbie (GUIBTPHI UMEIOT HEMPEPBHIBHYIO CTPYKTYpPY U
3aXBaT MMHU YAaCTHUIl OMNpejenseTcsa pazMepoM mop. OUIBTPHI coaepkar
pa3IMYHbIE  NPUPOJHBIC  (KOadWH, acOecT, IEJUTH0JI03a) WU
CUHTETUYECKHE (IPOM3BOJHBIE UEJUIIOJIO03bI) Marepuasibl. Pasznuyaror
GUIBTPBI: MeMOpaHHBIC, IIOJy4aeMble Ha OCHOBE HHUTPOIEIIIIOIO3bI;
acOecToBbie WK (QWIBTPHI 3€UTIIa, ITOTyYaeMble Ha OCHOBE CMECH acOecTa
U 1es0io3sl; gapdopoBeie win cBeun lllamOepnana, monydaembie U3
CMECH KBaplEBOIO IMECKa W KOajuHa, CIUIABJICHHBIE MEXIy COOOM;
CTEKJIIHHbIE, TOJIydeHHbIe U3 cTekia «I lupekcey.

Ilepen ymorpebieHueM QUILTPYIOIIEE YCTPONCTBO JODKHO OBITh
npocTepuan3oBaHo. CTepUSIM3yIOT JU00 JTUTEIIBbHBIM KUIISTYEHUEM JIMO0O
aBTOKJIaBUpOBaHuEM. I[Ipubop coOuparoT B aCENTHUUYECKUX YCIOBUSIX
HEIMOCPEACTBEHHO Niepen padoTtoi. PuibTpbl 3€HTUA aBTOKJIABUPYIOT B
coOpaHHOM BHJIE, TPEABAPUTEIBHO 3aBEPHYB B Oymary.

Cmepunuzayua ¢ uUcnoiv3o6anuem o00ay4eHus TPUTOAHA IS
TEPMOJIAOMIIBLHBIX MaTepualioB. YeTpaduoserossie (YD) myun (250-270
HM) MCHOJIB3YIOTCA JJI CTEPWIM3alUUd UEHTPUPYKHBIX MNPOOUPOK,
HAKOHEYHHKOB JUIsi MHUMIETOK W T.A1. Bpems oOmydeHus ompenensercs
MOIIIHOCTBIO  JIAMITbI, BpPEMEHEM BO3JCUCTBHS, BHUIOBBIM COCTaBOM
MUKpPOOPTaHU3MOB 3arps3HEHHOr0 MaTepuana. BereraTtuBHble (QOpMBI
0oJiee YyBCTBUTENIbHBI K OOJy4EHHIO, YEM CIOpPHI, KoTOophie B 3—10 pa3
oonee ycronuuBbl. OT Y®-00iydeHUS] MUKPOOPTraHU3Mbl MOTYT OBITh
3alMIICHBl OPTraHMYECKHUMH  BEIIECTBAMM, TMBUIBI0 WIW APYTUMHU
3aIUTHBIMH 000JIOUYKAMMU.

HenocratkoM mpu HCMONIB30BAaHUM JTAHHOTO METO/AA CTEPUIIM3AIUU
ABJISIETCS. HU3Kas MPOHUKAOIIAasi CHOCOOHOCTh Y D-Trydeil.

Penmezenoeckoe u y-001yuenue taxxe 3p(OEKTUBHO I CTEPUITU3ALNU
MJJACTMACC, MHILEBBIX MPOAYKTOB, HO TpeOyeT CTPOroro CoOJI0JICHUS
npaBuil  O0ezonacHocTu. Hambonee 4YyBCTBUTENBHBI K Y-OOIYYEHUIO
BEreTaTUBHbBIC KJICTKU OaKTEpHil, 3aTeM MIYT IJICCHEBBIC TPUOBI, IPOXOKH,
OakTepuaiabHble CHOPbl W BHUPYChl. B OONBIIMHCTBE Ccioy4daeB MJisd
HAJCKHOTO  YHUYTOXXEHUS  MHUKPOOPTaHM3MOB  JOCTATOYHO  JIO3bI
oOmyuenust 2,5 Mpaja. y-00iydeHUE HUCHOIB3YETCA ISl CTEpUIN3aLUU
OOJBPHUYHBIX TPUHAJICKHOCTEH, aHTUOMOTUKOB, BUTAMUHOB, TOPMOHOB,
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CTEpOUIOB, IIJJACTMACCOBOIO pPa30BOTO OOOpYAOBaHMS,  IIOBHOTO W
MEePEeBS30YHOr0 MaTepHaia.

Heo0xoauM KOHTpOJIb OCTAaTOYHOM paauauuu u3aenuid. OCHOBHbIE
MPEUMYIIIECTBA JIy4€BOM  CTEpUIIM3AIlMU: BO3MOXKHOCTH 00paOOTKH
TEPMOJAOMIIEHBIX MaTEPHUAJIOB, CTEPUIIM3AIMN OOBEKTOB B YITaKOBAaHHOM
BUJIE, BKJIIOUEHUE CTEPHWIIM3AIlMM B HEMPEPBHIBHBIM MPOU3BOICTBECHHBIN
poliecc.

CrnemgyeT OTMETUTH, YTO BCE OOJIbIIIEE PACIPOCTPAHEHHE IMOIY4ar0T
Mocyjia 1 ”HCTPYMEHTBI OJTHOPA30BOT0 UCITOJIb30BAHMUS.

4 Meroabl KOHTPOJISI CTEPUIbHOCTH

OtMeueHo MOSIBJICHUE U pacnpocTpaHeHue MaTOT€HHBIX
MUKPOOPTaHU3MOB,  BBICOKOPE3UCTEHTHBIX K JCUCTBUIO  (PAKTOPOB
oKpyxatomieit cpeanl. [1oaToMy yKecTodaroTcsi CnocoObl CTEPUIIU3AIUUA U
0c000€ 3HAaYEHUE NPHUIAIOT NPABUIBHOMY BBIOOPY pEXHMa CTEPUIN3ALINAN
Y THIATEJIbHOMY KOHTPOJIIO €€ Ka4eCTBa.

Ha mnpakTuke npoBOJIAT KOHTPOJIb CTEPUIM3ALMH, HPU KOTOPOM O
paboTe CTEpUIM3YIOIIMX areHTOB M amnmaparoB Cyaar mo: 1)
s dekTuBHOCTH TUOEIU CIOp B Ipolecce crepuinzanuu (0uorect); 2)
NpSIMBIM ~ U3MEPEHUEM TEMIIEpaTypbl; 3) C TMOMOIIBI0 XUMHYECKUX
WH]IUKaTOPOB.

B kauectBe OMOTECTOB HMCHOJIB3YIOT amIyJibl C JUOPUIN3UPOBAHHON
KynbTypoil Bacillus stearothermophilus.

Jns  KOHTpOJs ~ peXMMa  CTepWIM3alMh  CYIIECTBYIOT U
pa3pabaThIBAlOTCSI  HOBBIE  JUAarHOCTUKyMbl.  [Ipumepom  Takoro
JUArHOCTUKyMa MOTYT CIIY>)KUTh CYCIEH3HH CIOp TEPMOYCTOWYMBOTO
MUKpPOOpPraHu3Ma B IIMTATEIbHOM cpene, conepxkamed pH-unaukarop,
KOTOPBIA CIIY>)KUT JUIsl  ONpeAeieHUus: MeTa0O0IMYeCKOM aKTHUBHOCTH
KyJIbTypbl. B KkadecTBe (PU3MUYECKHMX METOJIOB HMCHOJB3YIOT BEIECTBA,
MMEIOIINE OINPEACICHHYIO TOUYKY IUIaBJICHUS, Hanmpumep, OEH30HAPTOI —
temneparypa miaasieHust 110 °C, pesopuun u cepy — 119 °C, 6eH30iiHy0
kuciory — 120 °C. Ilpu ucnplTaHMM OJHO W3 HA3BAaHHBIX BEIIECTB
MOMEIIAOT B TPpYyOKy, paszmepom 0,5 x 6 cM, 3alassHHYIO ¢ OJHOI'O KOHIIA,
MpUOaBJISAIOT HEMHOIO CYXOro aHWJIMHOBOro Kpacurens ((dykcuH,
cadpaHrUH, MaJaXUTOBBIM 3€JE€HBIM) W 3amamBarOT. HECKOIbKO Takux
TpyOOK MOMEIIAIOT B aBTOKJIAB MEXK]Y CTEPHIM3YEMBbIMH IpPEJAMETaMHU.
Ecim Ttemmeparypa B aBTOKJAaB€ JIOCTaTOYHO BBICOKA, BEIIECTBO
pacIyIaBUTCST M B PE3yJIbTaTe OKPACUTCS B LIBET, COOTBETCTBYIOIIUHI
B3SITOMY KPacHUTEIIO.
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S5 Meroabl noaaep:xaHus (XpaHeHHs1) KyJbTYP MUKPOOPTraHU3MOB

OcHoBHasi 3aJaya XpaHeHHsI KYJIbTYp — TOAJEpKaHUE UX
KU3HECTIOCOOHOCTH, COXPaHEHNE CTAOUILHOCTH TAKCOHOMHYECKHU BAYKHBIX
MPU3HAKOB, a TaK)K€ OINPEJEICHHBIX CBOMCTB, MPEICTABIIAIOIINX UHTEPEC
Ul HAayKu MW npousBoiacTBa. [Ipobiiema JIIUTENBHOrO XpaHEHUS
MHUKPOOPTaHU3MOB CBOJIUTCSI K TOPMOKEHUIO MPOLECCOB OOMEHA BEIIECTB.
XpaHEHHEe  MHUKPOOPraHM3MOB  OCYIIECTBISIETCS B CIEHUAIIBHBIX
KOJUICKLIUSIX THIOBBIX KyJIbTyp. B KOIIEKIMAX KU3HECTIOCOOHOCTH
MUKPOOPTaHU3MOB TMOJACPKUBACTCS MPEUMYILIECTBEHHO CJIEAYIOIIUMHU
Metogamu: 1) mepuoguyeckuMu nepeceBaMu (CyOKyJIbTUBUPOBAHUEM); 2)
10T MUHEPAJIBHBIM MaciioM; 3) BbICylIMBaHueM; 4) auoduauzanueii; 5) B
YCIIOBHSIX HU3KUX U YIBTPAHU3KUX TEMIIEPATYP.

Cyokynvmueuposanue — TpaJULIMOHHBIA METOJ XpaHEHUs KYJIbTYp
(4ame BCero acloporeHHbIX) U 3aKJII0YaeTCd OH B MEepeceBax KyJIbTyp Ha
CBEKHE MUTATENbHBIE CPEIbl OJIMH—/IBA pa3a B Mecsl. Mex 1y nepeceBaMu
MHKPOOPTaHU3Mbl XpaHAT B TEMHOTE mpu Temmeparypax 5-20 °C. Ilpu
WCIIOJIB30BAHUM 3TOTO0 METOJIa XpaHEHUs KYJIbTYp [IOJDKHBI OBITh
COOJIIOZIEHBI TPU YCJIOBUS: 1) moaxonsinas MojAep)KUBaroIias cpena; 2)
ujeanbHas TeMIeparypa XpaHeHus; 3) Heo0X0oauMasl 4acTOTa MEPECEBOB.
[IpenMymiecTBOM MeTO/a SIBISIETCS MPOCTOTa M YAOOHBIM BU3YalbHBIM
KOHTPOJIb 332 YHUCTOTOM KYJbTYpbl WIM €€ MOP(OJIOrHUECKOM
U3MEHYMBOCTBIO, a K HEJOCTaTKaM CJIEyeT OTHECTH BO3MOKHOCTb
3apa)K€HUs, KPATKOCPOYHOCTh XPaHEHUs, TPYJOEMKOCTh padoOThl H
0O0JIBIIION PaCcXO0] PEAKTUBOB.

Xpanenue no0 MUHepanbHBLIM MACIOM 3aKITIOUACTCA B CICIYIOUIEM:
KYJIbTYpY  MHUKPOOPTraHM3MOB  BBIPAIMBAIOT Ha  OJArompusiTHOM
arapu30BaHHOM  NUTATEIbHOM Cpelne M 3aJMBAlOT  CTEPUJIbHBIM
BazenuHOBbIM MacyioM. Cioit macna (0,5-1,0 cM) 3aMemIsieT CKOpOCTh
OOMEHHBIX MPOIECCOB MUKPOOPTAHU3MOB M MPEAOXPAHSIET MOBEPXHOCTH
cpeabl OT BBICBIXaHUA. Takue KyJabTypbl XpaHAT B XOJIOAUJIbHUKE.
BbonpmmHCTBO canpo@UTHBIX OaKTepUil COXPAHSIOT KU3HECTIOCOOHOCTH B
TeueHue 8—14 net, ApoxKU U MULICIUAIbHBIE TPUOBI MEPECEBAIOT Yepe3
2-3 rojga. XpaHEHUE IIOJI MAacClIOM HMEET CIEIYIOIME MPEUMYIIECTBA:
OTHOCUTEJIbHO  JUIMTEIIbHOE  COXPaHEHHE  CTAOMIIBHOCTH  CBOMCTB
MHUKPOOPTaHU3MOB, COKPAILIEHHUE 3aTpaT Ha NEPECEBbI, METOJ HE TpeOyeT
CHEIUATLHOTO 000PYI0BAHMUSL.

Buvicymusanue — npoCcTenIIni METOJ XPAaHEHUSI MUKPOOPTAHU3MOB, B
MPOLIECCE KOTOPOrO MPOUCXOAUT 00€3BOKMBAHME MUKPOOHBIX KIIETOK. B
BBICYIIIEHHBIX (10 ocraroyHoi BiaxkHoctu 10-12 %) Kkierkax
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OMOXMMHMYECKUE PEAKIMH MPHUOCTAHABIMBAIOTCS WM MPOTEKAIOT OYEHb
MenieHHo. [Iponecc BhICYIIMBaHUS JIy4llle IEPEHOCAT CIOPOOOpa3yIoIIre
BUibl. [IIMPOKO MPUMEHSIOT BO3AYIIHOE BBICYIIMBAHNE MUKPOOPTaHU3MOB
Ha pa3JM4YHbIX aJCOpOEHTax: B CTEPUIIBHOM IOYBE, IE€CKE, TIJIMHE,
(¢unpTpoBaNbHOW OyMare, CTEKJISHHBIX Oycax, Kpaxmajie W T. [I.
AncopOEHTHI 3alMIIAI0T MUKPOOPTAHU3MBI OT MEPEChIXaHUS], CBA3bIBAIOT
CBOOOJIHYIO BOAY W IMOAACP>KUBAIOT ONPEACICHHbIA YPOBEHb BIAXKHOCTH.
Pa3HOBUIHOCTBIO METOJA SIBJIAETCS L-BBICYIIMBAaHUE, WM BBICYLIIMBAHUE
U3 JKUJKOrO COCTOSIHUSI: MHUKPOOPraHM3Mbl B CYCIIEH3MOHHOW cpefe
BBICYIIMBAIOT MO/ BaKyyMOM B CTEKJIIHHBIX aMIyJiaX, MOTPYXEHHBIX B
BOASHYIO OaHIO C KOHTPOJHMPYEMOMl TeMmIiepaTypoi. BricylieHHbIe
KYJIbTYpbl MHUKPOOPIaHU3MOB JIETKO XPaHUTh W TPAHCIOPTHPOBATH, OHU
IIMPOKO HMCHOJB3YIOTCS JUIsl XPAHEHUS XJICOOMEKapHbIX M KOPMOBBIX
IPOXKEHN, OaKTEpUANTbHBIX YI00pEHUI, SHTOMOIIATOT€HHBIX IPEMapaToB.

Jluogpunuzayua 3akirodaercs B yJaJI€HUU BOJABI U3 3aMOPOKEHHBIX
CYCNI€H3UM TMOJ BaKyyMOM, T. €. NPU 3TOM BOJA HCIMAPSAETCS, MHUHYSA
KUIKYIO0 Pa3zy. DTOT METOJ CUUTAETCS OJHUM M3 CaMbIX 3KOHOMHYHBIX U
3(PEKTUBHBIX METOJOB JJIMTEIBHOIO XpPaHEHUs MUKPOOPraHu3mMoB. lIpu
€ro HCIOJb30BAHUM MHOTHE pa3sHOPOAHBIE TIPYINNbl OakTepuil Hu
OakTeprnogaroB COXpaHsIOTCS B XKU3HECHOCOOHOM cocTosiHuM 30 u Ooiee
ner. BbpkuBaeMOCTh  TMOQUIM3UPOBAHHBIX  KIETOK  3aBUCUT  OT
crienpruuecKux OCOOCHHOCTEH BUJIa W INTaMMa, CTaAuud pocTa W
KOHILICHTPALUK KJIETOK, COCTaBa 3alllUTHBIX CPEl, PeKUMa JTUODUITU3ALINH,
yCIOBHM peakTuBauud. lIpy MOArOTOBKE KIETOK K JUOPUIM3ALMHN UX
KOHI[HTpHpOBaHHyo cycmensuo (10°—10'" xiw/mi) mepenocst B cpexy,
COZIEpXaIyl0 MPOTEKTOPBL: CBHIBOPOTKY KpPOBH, JKEJIATHUH, MOJIOKO,
MOJIMATUICHTJIMKOIb U JIp. U 3aTeM no 0,2 MJI HOMEIIAI0T B CHelUaIbHbIe
amynsl.  Jnsg  nuoduimsanuu MCHOJB3YIOT — pa3lIMYHBIE — aIlaparsl,
MPOCTEUIINM M3 KOTOPBIX SIBISETCS SKCUKATOp, KOTOPBIA OXJIaXJAroT,
yTOOBl KJIETOYHAs CYCIIEH3Us BO BpeMs NOAKIIOYEHUS K BaKyymy
OCTaBajach  3aMOpPOXEHHOW.  JUIMTENBHOCTH  3aMOpPaXUBAHUA  —
BBICYIIMBaHUSA — 5—6 4acoB. AMITYJIbl 3aIIaUBAIOT MO/l BAKYYMOM U XPaHST
npu 4 °C B TtemHore. Ilocne nuodunuzanuu st BbIBEACHUS KJIETOK W3
COCTOSIHMSI aHAaOMO03a CO3/Ial0T YCIOBHS, CHIKAIOIINE OCMOTHYECKHUH 110K,
BO3HUKAIOIIWNW IPU BCKPBITUM amiryjl. Jlydiie Bcero BOCCTaHOBIICHUE
CBOMCTB IMPOUCXOUT HA OOTaThIX HATYPAIbHBIX CPEIax.

Xpanenue MuKpoop2aHuzmMoé npu HUZKUX U YIbMPAHUSKUX
memnepamypax WCIOJIb3YETCS B TEX CIy4asx, KOrga KyJIbTypbl HE
BBIJICPKUBAIOT JMOPUIU3ALMKA  (CIUPOXETHI, MHUKOIUIa3Mbl, pPa3IUYHbIC
BUPYCHI). MUKpPOOPraHU3Mbl 3aMOPKHUBAIOT JINOO B pedpuxepaTropax (0T
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— 12 °C no — 80 °C) mbo ucnoib3yroT pedpuxepaTophl ¢ a30TOM (OT —
150 °C mgo — 196 °C). Ilpm xpaHeHuun OakTepuil B >KHUJIKOM a30Te
UCIIOJB3YIOT ~ KPUOMNPOTEKTOPHI  ABYX THUHOB: 1) TIMIEpUH H
TUMETUIICYIbPOKCU, KOTOpBbIE JETKO MPOXOASAT 4Yepe3 KIETOUYHYIO
MeMOpaHy 1 00€CIeunBalOT KaKk BHYTPHU-, TAK U BHEKJIETOUHYIO 3aIlIUTY; 2)
caxaposa, TJIOKO3a, MOJUATUICHIJIMKOIb O00ECHEYHBAIOT 3alllMTHOE
JECHCTBHE HA HAPY>KHOU MOBEPXHOCTH KieTouHOW mMeMOpaHsbl. [lo 0,4 mu
cycrensun kiaetok (10° ki/Mi) pasiMBarOT B CIELMANBbHBIC AMITYIIBL
KOTOpbI€ 3amauBaroT. Jlamee NpoBOJAT NIBYXATAallHOE OXJIAXKIEHUE: C
MeJIeHHON (cHmkeHue temneparypbl 1 °C/MuH) U OBICTPOU (CHHIKEHHE
temneparypsl  15-30  °C/mMuH)  ckopocTbto.  UTOOBI  OXHBUTH
3aMOpPOKEHHBIE KYJIbTYpbl, UX ObicTpo otraumBaroT mpu 37 °C. K
OCHOBHBIM NPEUMYIIECTBAM KPUOTEHHOI'O COXPAaHEHHS] MUKPOOPTaHU3MOB
MOHO OTHECTH: MaIYI0 BEPOSTHOCTb 3apaXKEHUs KYJbTYPbl, COXpAaHEHHUE
B CTa0MJIBHOM COCTOSIHUM  CBOWCTB MHMKPOOPraHM3MOB, HEOOJIbIINE
BPEMEHHBIE W MAaTe€pUaNbHBIE 3aTPaThl, BO3MOXHOCTb HCIOJIb30BAHUS
3aMOPOKEHHBIX KYJIbTYp B KAYECTBE MPSMOTO MHOKYJIATA.

CpaBHUTENIBHBIA ~AHAJIW3 HUCIOJb30BAHMUS PA3JIMYHBIX METOJIOB
XpaHEHUs KyJIbTYyp MUKPOOPTraHU3MOB IIPUBEJIEH B Tabnuie 1.2.

Tabmuma 1.2 — BpeMst BbpKUBaHUSL OaKTEpUM MIPU Pa3IMUHBIX METOJIaX
XpaHEHUsI

BpeMst BEDKMBaHUS, TOIBI

Yacrora ITon B Ilpn 3a- | Ilocne B
Pon TIepPECEeBOB, MHHE- CTCPUJIb-| MOPAXKHU- | JHODU- | KHUJI-
OakTepuit MeECSIIbI paJIbHBIM HOU BaHUHU | IU3allin KOM
MacJIoM ITOYBE a3oTe
Actinomyces 1 — 1-2 2-3 >30 >30
Bacillus 2-12 1 1-2 2-3 >30 >30
Bifidobacterium | Exenen. - - - >30 >30
Clostridium 6—12 1-2 - 2-3 >30 >30
Escherichia 1-4 1-2 - - >30 >30
Erwinia 1-4 1-2 - - >30 >30
Neisseria 1 1 - 1-2 >30 >30
Nocardia 1-4 1 - 1-2 >30 >30
Pseudomonas 1-3 - - 1 >30 >30
Streptococcus 1-2 1 — - >30 >30
Streptomyces 1-8 1-2 2-3 1-3 >30 >30

HpI/IMGLIaHI/IGZ «—» — HET JaHHBbIX
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Bonpocs! a1y caMOKOHTPOJISA

1 Ilepeunciure  oOmme  mpaBuiaa  paboThl B y4eOHOU
MHKPOOHOJIOTHYECKOM JTabopaToOpuu.

2 JlaiiTe onpeneneHus: MOHATUN aceNTUKA, AHTUCENITUKA, JIe3UH(EKIus,
CTEpUIIU3AIUSL.

3 Ilepeuncinre U OXapaKTEPU3YHUTE OCHOBHBIE METObI TEPMUUYECKON U
XOJIOTHOM CTEPUIIN3ALIUY.

3 Ilepeuncnaure MeTOAbl MOAAECPKAHHUS KYJIbTYP MUKPOOPTraHU3MOB B
KOJUIEKIUAX, OXAPAKTEPU3YNUTE UX.

IIpakTnuyeckoe 3ansTue 1

Heab: oO3HAKOMJIEHHE C METOJaMHU CTEPWIM3AlMKM W METOAaMU
XpaHEHUsI KyJIbTyp MUKPOOPTaHU3MOB.

Marepuajbl M 000pyIOBaHMe: MMHUHIETHI, OaKTEepUAIbHbIC METIU U
1Inaresis, MNpoOupKa CO CHOUPTOM, KOJIObI M TIPOOMPKH C BaTHBIMHU
npoOkamu, yamku [lerpu, nmpeaMeTHble CTeKia, MUIMETKH, BaTa, MOJIOCKU
Oymaru, Oymara, Jep>kateiid, CHUPTOBKHU, CITMYKH.

Xoa padoThI

1 O3HakOMUTBHCA C TpaBWJIaMU PabOThI M TEXHUKOW O€30MacCHOCTH B
y4eOHOW MUKPOOHOIOTHYECKON 1a00OpaTOpHUU.

2 O3HAKOMHTHCS C METOIAMU CTEPUIIU3AIUAH.

3 IloaroroBUTh K CTEpWIM3ALUU CyXHUM >KapoMm: yamku [lerpu (mo 3
IT. B TMayke); MNUNETKW; npoOupku. Ilocyny ©  MHCTPYMEHTHI
MPOCTEPUIIN30BaTh B CylIWIIbHOM mKady npu 165—-170 °C B Teuenue 3 .

4 TIpuroToBUTH BaTHO-MapJIeBbIC MMPOOKHU /11 HECKOJIBKUX MPOOUPOK U
KOJIO pa3HOro pazMepa.

5 OrtpabortaTh TpUEeMbl NPOKAJIMBAHUS W OOXKUTAHUS B IIJIJAMEHHU
MHCTPYMEHTOB (OaKTepUaJIbHbIC METIIH, IIMATENs, HOXKHUIIBI, TUHIIETHI).

6 OrtpaboTaTh TIpUEMbl NPOKAIUMBAHUS W OOXKUTAHUS B IJIJAMEHHU
MPEIMETHBIX CTEKOJL.

7 OxapakTepr30BaTh CIOCOOBI CTEPUIIN3AIMU COTJIACHO CXEME TaOJIUIIbI
1.3. 3anucars B pabouyro TETPab.
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Ta6nuua 1.3 — CriocoObl cTepuiiv3anuu MaTepuaia

Ne
/1

CrepunusyeMblii MaTepuai

Meton
CTEpUIN
3N

IIpumeyanue
(B KakoM BHUJIE,
B KaKuX
cocynax u

T.1.)

[IuTaTenbHble KUJIKUE CpEabl, HE COAEpKaIue
caxapa, pasnararomiuxcs npu 120 °C u Bbiie

[IutaTenpHble TUIOTHBIE CpPEAbl, COAEpKaIIUe
caxapa, pasnararomuxcs npu 120 °C

Ceimyuue cpenpl (KMBIX, OTpYOH, 3epHO)

PaCTBopBI BUTaMHUHOB, AHTHOMOTHUKOB

MoJ10KO0, COKHM, CUPOIIBI, ITUBO, BUHO

Yamku [letpu (cTexnsiHHBIE), MUIETKH, IITATENs

Yamku [letpu u3 TepMoaabUIbHON MJ1aCTMACCHI

HakoHeuHHKHN 13 TEPMOCTOMKON MJIACTMACCHI

BazennnoBoe Maciio, IiuleprH, TAIbK

= 0| 0 | &N | b~ W

0 PactutenbHbIif MaTepualn (KOpHU, TUIOIBI U TIP.)

8 Hcnonw3ys cCBeACHHUS 1. 5 HACTOSIIETO MPaKTHYECKOIO0 MOCOOHUS U
JaHHbIC Ta0MULIBI 1.2, 3an0HUTE Tabauy 1.4.

Tabnuua 1.4 — IlpeumyniecTBa U HEIOCTATKU Pa3IMYHBIX METO0B

XpaHEHUsI KyJIbTyp MUKPOOPTaHU3MOB

Mertoapl
XpaHEHUs KYJIbTYP
MHUKPOOPraHU3MOB

IIpenmyiectsa

Henocratku

['pymnsr
MHUKpO-
OpraHu3MOB

Bpewms
BBDKHUBAHMS,
roJbl

CyOKyIbTUBHPOBAHHE

XpaHenue 11(O)i
MHHEPAIbHBIM
MacjioM

BricymmBanue

JInodunuzamus

XpaHenue pH
YIABTPAHU3KUX
TemIieparypax
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Tema 2 Cioco0b1 KyJIbTUBHPOBAHNS MUKPOOPTaHU3MOB

1 TlonaTHe 0 KyJIbTUBUPOBAHUH MUKPOOPTaHU3MOB

2  CnocoObl  KyJIbTUBHPOBAaHHUS  a’pOOHBIX M aHa3pPOOHBIX
MHUKPOOPTaHU3MOB

3 TexHuka moceBa MUKpOOPIaHM3MOB B JKHJIKUE TUTATEIbHBIE CPEIbI

4 TexHuKa OCEBa MUKPOOPTaHU3MOB Ha arapu30BaHHYIO CpEy

1 IlonsiTHe 0 KYJIHbTUBMPOBAHUN MUKPOOPIraHU3MOB

KynpTHBHpOBaHNE MUKPOOPTaHM3MOB, TIOMUMO COCTaBa MUTATEILHON
Cpedbl, CUJIBHO 3aBUCUT OT (PU3MUECKUX M XUMHUYECKHUX (DAKTOPOB
(Temmeparypbl, KUCJIOTHOCTH, al’paluu, cBeta W T. n.). llpu s3TOM
KOJIMYECTBEHHBIE IIOKA3aTeIM KaXJOro0 U3 HUX HEOJUHAKOBBI H
OMPENIETAIOTCS OCOOCHHOCTAMH META00M3Ma KaXKI0M IPYIbl OaKTEpHUid.
MOXHO BBIZICIUTH METObl KYJbTUBHUPOBAHUS HAa TBEPIBIX U B KHUIKUX
MUATATEIbHBIX CPENax; B a3pOOHBIX, aHA’POOHBIX U MHUKPOA’pOPUIbHBIX
YCIIOBUAX. XapaKTEPUCTUKU H3TOrO IPOLECCa YCTaHABIMBAIOT ITyTEM
M3MEPEHUS TaKUX MTOKa3aTelel Kak YnCiIo KIETOK WM UX OMomacca.

B naboparopun MUKPOOPraHM3Mbl BbIPAIIMBAIOT Ha IUIOTHBIX U
KUIKAX MHUTATENIbHBIX Cpefax, KOTOpPbIE Pa3iuBaIOT B MPOOUPKHU, KOJIOHI,
marpacel W 4vamku llerpu. Ilocyny u  nurarensHble  cpenbl
MPEIBAPUTENBHO CTEPUIN3YIOT PA3TUYHBIMU METOJAMH.

BHeceHne MUKPOOPraHM3MOB B CTEPWIBHYKO CpEAY HAa3bIBACTCSH
noceeom, WM uHOKyaayueu. lloceB MUKpPOOpPraHusmMoB TpeOyeT
COOJIIO/IEHHST ONPENIETICHHBIX MPaBUII, KOTOPbIE HEOOXOAUMO BBINOJIHSTD,
yTOOBl  MPEIOXPAHUTH  HCCIENYEMYIO KYJIbTYpY OT  3arps3HEHUA
ITIOCTOPOHHUMH MHKpoOpranusMamu. llepen moceBoMm cienyer caenarh
HaaMmuCcu Ha 1mocyae. KIleTkm MHKpPOOPraHW3MOB Ul IIOCEBAa WJIU
MPUTOTOBJICHUS TpPENapaToB OepyT OaKTEpUOJOrMYECKOM MEeTIeH WM
WTJIOM, €CJIM MUKPOOPIraHU3MBbI BBIPALIMBAIIA Ha IUIOTHOU cpene. B ciydae,
KOrJJa MHUKPOOPraHM3Mbl BBIPAIIEHBI B JKUIAKOW cpene, JIydue
MoJIb30BaThCsl mUneTkou. Iloce nepeceBa NpoOUMpPKUA WM APYTUE COCYIbI
C MHKPOOPTraHM3MaMH IIOMEIIAIOT B TEPMOCTAThl C ONPEACICHHON
TEMIIEPATYPOU.

[lo oxoHuaHuu pabOTHI MOCYAy C KyJIbTypaMH MHUKPOOPTaHH3MOB,
MO/JICKAIIMMU BBIOPAChIBAaHUIO, CIIEYET aBTOKJIABUPOBATH, YTOOBI YOUTH
KJIETKA, W TOJBKO TIOCIE€ JTOr0 MbITh. Jlomyckaercs 3amuBaTh
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AE3UHPUIUPYIONIUM pPacTBOPOM MOBEPXHOCTh IUIOTHBIX cpea. Yepes
CYTKH Cpelbl MOXKHO BbIOpachiBaTh M IIOCY1y MbITh. HeakkypaTHoe
oOpamieHue ¢  KyJbTypaMH  MHUKPOOPraHM3MOB  IPUBOAUT K
BO3HMKHOBEHUIO OAKTEPUATIBLHOTO a’pO30JIsl.

2 Cnoco0bI KyJIbTUBHPOBAHUSA a3POOHBIX U AHAIPOOHBIX
MHKPOOPraHU3MOB

KyabTuBupoBanue  aj3poOHbIX MHKPOOPraHM3MOB  ITPOBOISAT
CIEAYIOITUM 00pa3oM:

1) Ha moBepXHOCTH IUIOTHBIX CPEJl MM B TOHKOM CJIO€ XKUIKUX Cpes,
KOTJJa MUKPOOPTaHU3MBI MTOTYYaI0T KUCIOPO/ MPSMO U3 BO3AYXa.

2) B xunkux cpenax (rimyOMHHOE KyJbTUBHpOBaHuE). B aTom ciydae
MHUKPOOPTaHU3MBI UCIIOJIb3YIOT PACTBOPEHHBIN B cpejie KUCIOpo. B cBs3u
C HU3KOHN PacTBOPUMOCTBIO KHCIIOPO/Ia, UIsl 00ECIIEUEHHUs pOCTa a3pOOHBIX
OakTepuii B TOJIIe Cpeabl, TpeOyeTcsl MOCTOSHHOE a’dpUpOBaHMUE.
Haunbonee npocToil U MIMPOKO UCHOJIB3YEMBIN B JIaDOPATOPHON MpPAKTUKE
croco0 TriayOMHHOrO KyJIbTUBUPOBAHWS — BBHIpAIIMBAHUE HaA IIEWKepax,
o0ecrneunBaroluX BCTPAXUBAHKUE KOO WM TPOOUPOK CO CKOpOCThio 100—
200 o6/muH u Oosee. Ilomumo nepemMenIvBaHus, a3pUPOBATH KYJIbTYPY
MHUKPOOPTaHU3MOB MOXHO MPOJYyBaHUEM II0J] AABJICHUEM Yepe3 TOJILY
Cpeabl CTEPUIIBHOTO BO31yXa.

['panniia Mexnay a’poOHBIMHM M aHa’pOOHBIMM MUKPOOpPraHU3MamMu
ABJISIETCS. OTHOCUTEJBHO YCJIOBHOM. XOTS OOJMraTHbIMHM aHa3podamMu
OOBIYHO CUHUTAIOT OAKTEpUHU, POCT KOTOPBIX HEBO3MOXXEH B MPUCYTCTBUU
PacTBOPEHHOTO KHUCJIOpPOAA, HA MPAKTUKE K aHAa’pPOOHBIM OTHOCAT T€
OakTepuu, KOTOPbIE HE PACTyT Ha MMOBEPXHOCTH TBEPAOW WIIM MOITYXKUIKOU
cpeabl Ha BO3AyXe IpU aTMOC(HEpPHOM JaBJICHUU. AIPOTOJIEPAHTHbIE
0aKkTepuM XOPOILIO PACTYT HA MOBEPXHOCTU arapa U 4allkax Ipu HU3KOM
ypoBHE Kuciopoaa. CreneHs aHa3poOro3a U3MepAETCs M0 OKUCIUTEIBHO-
BOCCTaHOBUTENBbHOMY (penokc, Eh) norenmmany cpeasl. [lpu yBennuenun
Eh Bpme 100 mB, o00ycloOBJI€HHOM HPUCYTCTBUEM PACTBOPHUMOTO
KHUCJIOPO/Ia, MOAABJISIETCS POCT BCEX aHA3POOHBIX OakTtepuid. [ns ynanenus
KUCJIOPOJIa M CO3[aHUs COOTBETCTBYIOIIMX YCIOBUWA CpPEIbl MOXKHO
BOCITOJIb30BaThCS CIECTYIOIIMMUA METOJAMMU:

1 Kyasmueupoeanue 6 mukpoanapocmame — anmnapare s
BBIPAIIMBAHUS MHKPOOPIaHM3MOB, B KOTOPOM BO3/lyX 3aMEIIEH ra30BOM
cmecbto. Hambonee wyacTo wucnonb3yeMass CMECh HMMEET CIEAYIOIINN
cocras: a30T ¢ 5 % CO, u 10 % Ho.
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2 Hcnonv3oeanue  XuMuyeckux  6euyecme,  HOJI0UWAIOULUX
MONEKYIAPHBLI KUCA0POO. B KxadecTBe NOIVIOTUTENEH MOJICKYJISPHOTO
KHUCJIOpOJia B J1a0OpPaTOPHOM MPAKTUKE HCIONB3YIOT HIEJIOYHOM pacTBOP
nuporajiona, AUTHOHAT Hatpus (Na,S,04), MeTaminueckoe xenes3o,
XJIOPUJT OJHOBAJICHTHOW MEIM W HEKOTOphIe JPyrue pPEaKTUBBHI.
[lormoTurenu MOMEMIAOT Ha JHO XUMUYECKOTO HKCHUKATOpa C MPHUTEPTOM
KPBIIIKOM, a TaK)Ke aHa’pOOHbIE OaKTepUH, 3aCesTHHBIE B KOJIOY, TPOOUPKY
unu vamky [letpu. Ilpu Takom criocobe co3gaHus aHAdPOOHBIX YCIOBUI
HEOOXO/IMMO YYMTHIBATH  MOTJIOIMIAMIIYI0 CIOCOOHOCTh PEAKTHBOB U
00BEM 3aMKHYTOTO TIPOCTPAHCTBA, B KOTOPOM BBIPAIIIUBAIOTCS OAKTEPHH.

3 Hcnonvzoeanue 60cCmMaHAsIUGAIOWUX A2EHMOE, KOTOPHIE
N00aBISAIOT  JJIA  CHWDKCHHSI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIHHOTO
MOTEHIIMANIA CPEeJbl: THOTJIMKOJAT HATPHs, IUCTEUH, IUTHOTPEUTON,
aCKOpOMHOBAsI KUCJIOTA. Y JAJICHUS KUCIOPOa U3 CPEbl MOXKHO TOOUTHCA
U B pe3ynbTare OBICTPOTO HArpeBaHUs U KHUISYCHHS CpPEIbl C
MOCIICAYIOMKUM OBICTPBIM OXJIaxAeHueM. Eciu B Takyro cpedy 3acesTb
aHa’pOOHBIE MHUKPOOpPraHW3Mbl W HacjaouTh cMmech (1:1) Macma w
napaduHa, TO B TOJAO0HBIX YCIOBUAX OyneT HaOM0AAThCsl POCT HECTPOTUX
aHa’poOOB.

4 Buipawueanue coemecmno ¢ apooHbimMu uiu (QaxyiomamueHo-
anapoonvimu 6axkmepuamu. B KUIKo cpelie ¢ BOCCTaHABIMBAIOIIUMHU
areHTaMH TIepell WHOKYIALMEH aHa’poba MPOBOAAT KYJIbTUBHUPOBAHHE,
Harpumep, FE.coli, 4TO TPUBOIUT K YIJAJICHUIO U3 CPEAbl OCTATOYHOTO
kuciopoaa. Ilepen uHOKynsduend aHa’poOOB KieTkH E.coli yOuBaroT
HarpeBaHUEM.

CymectByer u apyras moaudukanus merona. Ha mojoBuHE yamiku
[lerpu 3aceBaroT KakoM-IHMOO a’3pOOHBIA MHUKPOOPTAHM3M, Ha JAPYTOM —
aHa’po6. Kpas wamku 3amuBaroT mnapaduHOoM. PocT aHa’poOHOro
MHUKPOOPTaHM3Ma HAYHETCSl MOCJIE€ MOJHOTO HCMOJb30BaHUs KHUCIOpPOAA
a’poOoM.

JlJis KyJIbTUBUPOBAHMS aHA’POOHBIX OaKTEpHil MCIONB3YIOT U JAPYrue
METO/Ibl, OTPaHUYMBAIOIIME JOCTYI BO3/IyXa K pacTyIlel KyJIbType:

* BBIpAIIMIBAHUE B BHICOKOM CJIO€ CPEJIbI;

* BBIpAI[MBAHUE B TOJIIIIE IUNIOTHON CPEJIbI;

* KyJbTUBHPOBAaHHE B BS3KHX cpelax, B KOTOPhIX Juddy3us
MOJIEKYJISIPHOTO KHUCJIOPOJIa B CpPEly YMEHBIIAETCS C YBEIMYECHHUEM €€
MJIOTHOCTH;

* 3alMBKa CpeAbl C TIOCEBOM BBICOKUM CIIOEM CTEPHJIBHOTO
Ba3e€JIMHOBOrO MacJa Wiy napaduHa.
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3 Texnuka nmoceBa MUKPOOPraHM3MOB B 'KHIKHE
nuTaTeJbHbIE CPeabl

[Toces MHUKPOOPTaHHU3MOB OOBIYHO OCYIIECTBIIAETCA
Oakrepuosniornyeckoi  merieil. OTOOp  KIETOK  MHKPOOPraHM3MOB
MPOU3BOAT ClIEAyIOIMM o0pa3oM. B mpaByto pyky OepyTr mneTio u
CTEPWIM3YIOT €€ HAarpeBaHWeM B IUITAMEHHU CHUPTOBKHU. [IpoOupky c
KyJbTYpOil OEpyT B JIEBYIO PYKY TaKMM OOpa3oM, 4TOOBI MOBEPXHOCTh
MATATEIbHON Cpelbl C BBHIPOCHIMMU KOJOHHUSIMA MUKPOOPTaHW3MOB ObLia
XOpOIIO BUAHA. 3aT€M, HE BBIMYCKas METIU, MU3UHIEM U O€3bIMSHHBIM
NajbleM MPaBoOil PyKH MPHKUMAIOT HAPYKHBIA KOHEILl BaTHOM MPOOKH K
JAJOHU U BBIHUMAIOT MPOOKY M3 mpooupku. Kpas oTkphITON npoOupku
CJierKa OOKHUraloT B IUIAMEHM TOPENIKH, BBOJSAT B MPOOUPKY CTEPUIIbHYIO
nermo. [leTnro oxnaxaaroT MPUKOCHOBEHUEM K BHYTPEHHEN MOBEPXHOCTH
CTEKJIa MPOOUPKHU WIIM HA CBOOOTHON OT MUKPOOPIaHU3MOB YaCTH CPEJIbI U
MOCJI€ ATOr0 3axXBaThIBAlOT HEOOJBIIOE KOJIMYECTBO MHUKPOOHOM
onomaccel. OCTOPOKHO BBIHUMAIOT NETII W3 MNPOOUPKH, TOPJIBIIIKO
MpOOUPKH BHOBb OOXKHUTAlOT, BAaTHYIO MPOOKY MHPOBOJAT HaJ IJIAMEHEM
CIMPTOBKM W 3aKpbIBalOT €10 npooupky. I[IpoOdupky ¢ KynbTypou
MIOMENIAI0T B INTAaTHB, a U3BJICUCHHYIO KYJIbTYPY IMEPEHOCAT B KUIKYIO
MIATATEIbHYIO0 Cpelly, HaXOIAIIylCs B JPYrod NpoOMpKE WM KoJioe.
OcraBumivecss Ha TIeTi€ TOCIe TNepeceBa KIETKH MHKPOOPTaHU3MOB
THIATEIBHO CXKUTalOT B IUIAMEHM CIOUPTOBKUM. B  3TomM  ciydae
MPOKAJMBAHUE TME€TIM HAYMHAIOT C Yy4yacTKa INPOBOJIOKH, OJIMKE K
OCHOBAHUIO JIepXkKaTessl, YTOObI KJIETKH, OCTABIIHMECS Ha METJe, MOJACOXJIH
U He o0pa3oBajud a’p030Jib, 3arpsi3HSIONIMA BO3YyX. 3aTeM METIII0
MEPEBOJIAT B BEPTUKAIBLHOE MTOJIOKEHUE, TPOKATIMBAIOT JOKPACHA U TOJIBKO
MIOCJIE 3TOTO CTaBST HA MECTO.

4 TexHuka nmoceBa MUKpPOOPraHM3MoOB HA arapu30BaAHHYIO Cpeay

[loceB Ha ckowenmwvlit azap B poOUpPKaX MPOBOIAT CIEAYIOIIUM
oOpazom. KileTku MHUKPOOPraHHW3MOB OTOUPAIOT OaKTEPUOJIOTHYECKOM
netrsed (Kak OMMcaHo B M. 3) ¥ BBOJAT METIIO B MPOOUPKY CO CKOIIEHHOM
arapyM3oBaHHOM cpenord mouth A0 aHa. Clierka mnpukacasch MNETIEH K
MOBEPXHOCTH CPEJbl, MPOBOJAAT OT JHA BBEPX 3UI3aro00pa3HyI0 MU
MPSMYIO YepTY-IITPHX.

[loceB Ha noseepxnocmv azapuzoeannoit cpeowvt ¢ wawikax Ilempu
MOXXHO TMPOM3BOAUTH C TOMOIIBIO  OaKTEPUOJOTUYECKON  TEeTIIH,
MUKpPOOHMOJIOTHYECKOTO INmaTeNsi Wil MeTtogoM perumk. [Ipu mocee
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nerjaed OoTOMparoT KIETKHM MHUKPOOPTaHM3MOB C arapu30BaHHOW WM
AKUIKON Cpelibl, MPUOTKPHIBAIOT KPBIIKY Yalku [leTpu u Ha moBepxHOCTH
Cpeabl MPOBOJAT IITPUXH, MOCIE YETO YallIKy 3aKPbIBAIOT M MOMEIIAIOT B
TEPMOCTAT KPBILIKOW BHU3.

IIpy noceBe  MHKPOOPraHU3MOB U3  MHCUOKOU  cpedbl ¢
UCNOIb306AHUEM  MUKPOOUONOZUYMECKO20  winamensa  TIOCTYyNAT
cienyomuM oopa3oM. i 3TOro BEIHUMAKOT MUIETKY 32 BEPXHUN KOHEI
u3 Oymaru, HacaKMBalOT PE3MHOBYIO Tpyiry. Ha moBepXHOCTh cpenbl B
Yalike HaHOCSAT C MOMOIIBIO CTEPUJIBHOM MHUIIETKH 3aJaHHBbI 00beM
KUIKON KynbTypbl. OTHOBPEMEHHO Bpalllas YallKy W MPOBOJII KPYTOBBIE
JIBWKEHUSI CTEPUJIbHBIM IIMATEJEM, CYCHEH3UIO PaclpeieissioT 1o
noBepxHocTH cpeabl. [lociae WCMoOab30BaHUS MHUIETKY HEMEIJICHHO
MEPEHOCIT B AC3UMHOUIMPYIONUMNA pacTBop (XjopamuHa, (¢eHosa), He
KacasiCh €10 OKPYKalollUX PEJIMETOB.

[Ipu mepeceBe MUKPOOPTAaHU3MOB MEMOOOM PENIUK WCIIONb3YIOT
CTEpWJIbHBIE KYCOUKHM OapxaTa ¢ KOPOTKUM, KECTKMM M T'yCTbIM BOpPCOM.
bapxar mnoMemamT Ha CHEHHAIBHBIA CTOJUK Ui PEIUIMK, AUAMETP
KOTOpOro MeHblle gauamerpa dvamku [lerpw, U 3aKpeIuIsitoT
MeTauIM4eckuM KosbloM. Yamku Iletpu ¢ nuTarensHOMl cpenoi
c(OpMUPOBABIIUMUCA  KOJOHHMSIMHU MHMKPOOPTaHU3MOB  HAKJIAJbIBAIOT
MOBEPXHOCTBIO Cpelpl Ha  OapxaT MW cjerka nprwkumaror. Yamky
OCTOPO’KHO CHHUMAIOT, a 0apxaT ¢ OTHEeYaTKaMU KOJIOHUH MOCJE 3TOro
MOXKET CIYXWUTh HMCXOJHBIM IITaMIOM JJIs 3aceBa APYrMX YalleK Co
cpenoii. Bo3MOXXHO CHSTHE OTHEYATKOB Ha CEPHUIO YAIIEK, COJEp KalllnX
paziMuHble cpefpl. B KauecTBe KOHTPOJIA B MOCIEIHIO OYepelb
MPOU3BOJUTCA OTIEYATOK HA YAILIKy C UCXOAHOW MUTATEIbHOU CPEOM.

[Ipu eonybunnom mnoceee MUKPOOPTraHW3MOB B arapu3OBaHHYIO
IATATENBHYIO CpPENy €€ NPEABAPUTENIBHO pa3iauBaroT mo 15-20 mun B
NpoOUPKH U cTepriin3ytoT. [locie oxaxaeHus: paciyiaBI€HHON CpeJibl 10
48-50 °C B Kaxayro NpoOUpKy cTepusibHOW nmuneTrko BHocAT mo 0,1-1,0
MJI JKHUJIKOW KYJBTYpbl MUKpOOpPraHu3MoB. [Ipu HE0OXOAUMOCTH TOTOBAT
CEpPUI0 PA3BEICHUNA KYJIbTYpbl MHUKPOOPIaHU3MOB C TaKUM pPacyeToM,
yTOOBI TMPHU BBICEBE MOJYYUTh H30JMPOBAHHBIE KOJOHUHU. CoaepKumoe
MpOOUPKH TEPEMEIINBAIOT MYTEM €€ BpAICHUS MEXIYy JaJOHSIMU U
obicTpo BbuMBatOT B yamiky l[lerpu. Ilocne 3acTeiBaHus cpelbl Yallkd
MOMENIAI0T B TEPMOCTAT.

B HEKOTOpBIX 0COOBIX CITydasiX UCIOJIb3YIOT BhIpAllMBaHUE OaKTepuid
B nOAYHCUOKux cpedax. Takas cpefa NPUTOAHA ISl KyJIbTUBUPOBAHUS
MUKPOAIPOPUIBHBIX OaKTepuid, U3Y4YEHUsI MOABUKHOCTH KIETOK H
xeMotakcuca. IIpu ucnonb3zoBanuu 0,1-0,4 % arapa, reineoOpasyroliue
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BELIECTBA PACCIAUBAIOT Cpelly TakKuM OOpa3oM, YTO KOHBEKI[MOHHBIC
MOTOKK HE CIOCOOHBI CMEIIMBATH OOTraThie KHUCJIOPOJOM BEpPXHHUE CIIOU
Cpenbl C HWKHUMHU. EJIMHCTBEHHBIM IyTeM JUisi TPOHUKHOBEHUS
KHUCJIOpO/ia B OoJiee MTyOOKHE CIIOM B IAHHOM cllydae siBjisieTcst Auddysus,
YTO CO3JA€T TPaJUEHT KOHLEHTpauuu kuciopoaa. llpu wuHOKyIALIMM
cpeabl B IPOOMPKE YKOJIOM MeETied, MUKpPOa’po(uyibl HAUMHAIOT pPaCTU
HECKOJIbKO HWXE IMOBEPXHOCTH, TJI€ KOHIIEHTpAIMs KUCIOpOAA JJIA HUX
HauOosiee OyiaronpusiTHa. AHa3poObl HAUMHAIOT PACTU B HUKHEW 4YacTH
MOJIYXKUJKON CPEBI.

Bce omnucanHbie BbIIE MAHUITYJSIIUMA MPOBOAST OKOJIO IUIAMEHU
TOpPENKH, O BO3MOXKHOCTU OBICTPO, YTOOBI HE 3arpsi3HATH KYJIbTYpPYy
MIOCTOPOHHUMH MHUKpOOpraHusMamMu. He pexkomeHayeTcsi NenaTh pe3Kue
JIBWKEHUS, XOJIUTh OKOJIO MPOBOASIIETO IOCEB, TaK KaK JIB)KCHHE
BO3/lyXa YBEJIMYMBAET BEPOATHOCTDH CIYyUYaHOIO 3arpA3HEHUS KYJIbTYPBHI.

Bonpocs! 1y caMOKOHTPOJIA

1 Harite oO1iee IIPE/ICTaBIICHUE 0 KYJIbTUBUPOBAaHUU
MHUKPOOPTaHU3MOB.

2 KakoBO OTHOIIEHWE MHKPOOPTaHU3MOB K  MOJEKYISIPHOMY
Kuciopony?

2 Ilepeunciure CIOCOOBI KyJIbTUBUPOBAHHUS a’pOOHBIX
MHUKPOOPTaHU3MOB.

3 [lepeuncnure  cmocoObl  KYJIbTUBUPOBAHMS  aHA3pOOHBIX
MHUKPOOPTaHU3MOB.

IIpakTHuyeckoe 3aHsITHE 2

Heasn: O3HAKOMIJICHHE co criocobamu KYJIbTHBUPOBAHUS
MHUKPOOPTaHU3MOB, TEXHUKOM NTOCEBA Ha (B) MUTATEIbHBIE CPEBI.

Marepuanbl U o00oOpyaoBaHMe: OakTepuajdbHble TETIU (UIJIbI),
OakTepuaibHble IIMNAaTeNs, CTaKaH CO CIUPTOM, KOJOBI (MpOOUpPKH) C
BaTHBIMU TpoOKamu, Yamiku lleTpu, crepusibHbIE NMUIETKH, CIHPTOBKH,

CIINYKMU.

Xoa padoTsI
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1 OrpaboTaTh npHEMBI IIepeceBa MIOTHOM KYJIbTYpPbl KIETOK C OJHOM
MpOOUPKH (KOJIOBI), 3aKPBITHIX BAaTHBIMHM MPOOKAMH, B JIPYTyIO; C OJHOU
yamku [letpu — B Apyryro.

2 OrpaboTtarh MpUEMBI IepeceBa KUIAKON KyIbTYypbl KJIETOK C OJHOMN
MpoOUPKH (KOJIOBI), 3aKPBITHIX BAaTHBIMU MPOOKAMH, B JIPYryo, MO0 B
yaiky llerpu.

3 HapucoBaTb B pabouell TETpaid CXeMy pacrpeieleHus: IPOKapuoT B
3aBUCHMOCTH OT X OTHOILLIEHUS K MOJICKYJISIPHOMY KHCIIOPOJTY.

4 O3HaKOMUTBCS CO CIOCO0aMu KYJIbTUBHPOBAHMS a’pOOHBIX U
aHa’pOOHBIX MUKPOOPTaHU3MOB, 3allicaTh UX B paboueil TeTpaau.

5 Oxapakrepu3oBarb pOCT OakTepuil B KUAKOH Cpele ¢ pa3uyHbIM
OTHOLIEHUEM K MOJIEKYISIPHOMY KHCJIOPOAY B COOTBETCTBUU C PUCYHKOM
2.1. PucyHok 3apucoBarb B pa0o4yl0 TETpajb M COOTBETCTBEHHO
MOAMNMUCATh TPYIIBl MPOKAPUOT B 3aBUCHUMOCTA OT OTHOIICHHS K
MOJIEKYJISIPHOMY KHCJIOPOJY.

1 2 3 4 5

Pucynok 2.1 — Mmroctpaiiust pocta 0akTepuid B )KUJKOW Cpelie
C Pa3JIMYHBIM OTHOILIEHHEM K O,
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Tema 3 Mukpockonu4ecKkue MeTOAbI MCCJICIOBAHUSA
B MUKPOOHOJIOTHH: YCTPOMCTBO MUKPOCKONA M OCHOBHBIE
npueMbl MUKPOCKOIMMUPOBAHUSA )KUBbIX MUKPOOPraHU3MOB

1 OcoOeHHOCTH pa3HbIX BUI0B MUKPOCKOIIUHU

2 YCTpOMCTBO CBETJIONOIBHOTO MUKPOCKONA

3 IlpaBuna paboThl ¢ UMMEPCUOHHBIM 00BEKTUBOM

4 1TprieMbl MUKPOCKOITUPOBAHUS KUBBIX MUKPOOPTAaHU3MOB

1 OcoO0eHHOCTH pa3sHBIX BUA0B MUKPOCKOIMHU

OCHOBHBIMM 32/1a4aM¥ MHUKPOCKOINIMHU SIBJISIIOTCSA CJeAyI0LIue:

¢ BhIsIBIIEHHE MUKPOOPTaHU3MOB B Pa3JIMUHBIX MaTepHUaIaXx.

e OpUEHTUPOBOYHAS UJICHTU(PUKALINSI MUKPOOPTaHU3MOB B 00Opa3slie.

e lI3yueHue HEKOTOPHIX MOP(OJIOTHYECKUX MNPU3HAKOB U CTPYKTYP
MHUKPOOPTaHU3MOB (HarpuMep, KarcyJl, KIyTUKOB U T. IT.).

e lI3ydyeHue oKkpameHHbIX Ma3KOB U3 KOJIOHUW U YUCTHIX KYJIBTYP.

Ha ceroansimuuii AeHb HamOoJIee HCIOIb3YEeMOM SBISIETCS CBETOBAs
MHUKPOCKOTIHS.

CBeToBasi MUKPOCKONUSI OOECIIEYMBACT YBEIMYEHUE 10 2—3 ThICAY
pa3, [IBETHOE U MOJBUKHOE U300paXKEeHUE )KUBOTr0 00BEKTA, BO3MOKHOCTh
MUKPOKMHOCHEMKHA W JJIMTEIBHOTO HAOMIOAEHUS OJIHOTO U TOrO XKe
00BbEKTa, OLEHKY €ro JUHAaMHUKU M XuMu3Ma. M300pakeHne B CBETOBOM
MHUKpOCKone (GOpMHUPYETCS BCIEACTBUE TOrO, YTO OOBEKT U PA3IMYHBIE
€ro CTPYKTYpbl M30MpaTEIbHO MOTJOMIAIOT CBET C PA3JIUYHON JITMHOMN
BOJIHBI (20COPOLIMOHHBIN KOHTPAcT) WM BCJEACTBUE M3MEHEHUS (Ha3bl
CBETOBOM BOJIHBI IpPHU MPOXOXKJIECHUU CBeTa 4Yepe3 oO0BbeKT ((ha30BbIii
KOHTPACT).

OCHOBHBIMU ~ XapaKTEpUCTUKAMU JIFOOOTO0 MHUKPOCKOIA  SIBIISFOTCS
paspemiaroiias crnocoOHOCTh U KOHTpacT. Pa3pemaomast cnocoOHOCTb —
3TO MHUHHUMAJIbHOE PACCTOSHHE, HAa KOTOPOM HAXOMATCS [IBE TOYKH,
JEMOHCTPHUPYEMBIE MUKPOCKOIIOM pa3ieibHO. Pa3zpenienue 4enoBeueckoro
rasza B pexume Hawiryumero BuieHus paBHo 0,2 mm. Konrpacr
H300pakeHns1 — ATO pa3iinyue sIpKocTeil n300paxenud u ¢pona. Eciu 3o
pasnuune cocTtaBiisieT MeHee 3—4 %, TO €ro HEBO3MOXKHO YJIOBUTH HU
IJ1a30M, HU (POTOILIACTUHKOM; TOrAa N300pa’KeHUE OCTAHETCA HEBUAUMBIM,
Ja)e eCIM MUKPOCKOII pa3pemaer ero aetai. Ha KoHTpacT BAMSIOT Kak
CBOMCTBA OOBEKTAa, HM3MEHSIONIME CBETOBOW IOTOK IO CPAaBHEHUIO C
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(oHOM, Tak U CIIOCOOHOCTH ONTHKHU YJOBUTHh BO3HUKAIOIIME Pa3Inyus B
CBOMCTBaX Jyda. BO3MOXHOCTM CBETOBOIO MHUKPOCKONA OIPAHUYEHBI
BOJTHOBOM TIpUpojol cBeTa. DU3MUECKHE CBOMCTBA CBETa — IBET (JJIMHA
BOJIHBI), SIPKOCTh (aMIUIATYAA BOJIHBI), ()a3a, MIOTHOCTh W HaIpPaBIICHUE
pPacIpOCTPaHEHUsI BOJHBI M3MEHSIOTCA B 3aBUCUMOCTH OT CBOWCTB
00beKTa. DTU pa3IUUMs U HUCIOJB3YIOTCS B COBPEMEHHBIX MHKPOCKOMAaX
IUIsl CO3/TaHMSI KOHTpACTA.

YBeqmueHne MHKPOCKOINIA  OIPENEHsAETCS KaK  IPOU3BEICHUE
yYBEIMYEHUSI OOBEKTHBA HA YBEIWYEHUE OKyJspa. Y  TUIHYHBIX
HCCIIEIOBATENBCKUX MHMKPOCKONOB YBEIMYEHHE OKyJsipa paBHo 10, a
yBenuueHne o0bekTUuBOB — 10, 40 m 100. CoOTBETCTBEHHO, YBEIUYECHUE
Takoro mukpockona cocrasusier ot 100 mo 1 000. Hekoropeie wu3
MHUKpPOCKONOB HUMeEIOT yBenudyeHue no0 2 000. Eme Oosiee BBICOKOE
YBEIIMUEHUE HE HMEET CMBICIA, TaKk KaKk NpPU 3TOM pa3peraromas
COCOOHOCTh, He yiyumiaercs. HampoTuB, KayecTBO H300paxeHUs
YXYIIIAETCS.

YucaoBas aneprypa HUCIOJIb3YETCS JUIS BBIPAXKEHHS Pa3pelIaronIeh
CIIOCOOHOCTM  ONTHYECKOM cucTtembl. YwuciioBas ameprypa — 3TO
ONTHUYECKUM «OXBAT» JMH3bL, OHA SBISETCS MEPOM KOJIMYECTBA CBETA,
nonajarouero B JUH3y. YucnoBas anepTypa OObEKTHMBA yKa3aHa Ha €ro
ompaBe. Arneprypa KOHAEHCOpA JOJDKHA COOTBETCTBOBATH YHMCIOBOM
arepType o0bekTuBa. YucioBas aneprypa Jr000W JUH3BI, TpaHUYAIICH C
BO3AYXOM (T.€. «CyXOH CHUCTEMBI»), HE MOXET MPEBLICUTH 1, Tak Kak
IOKa3aTellb MPEJOMIIEHUS BO3ayXa paBeH 1. UUCIoByrO anepTypy MOXKHO
IOBBICHTh, €CJIHM YBEJIMYHUTH ITOKA3aTENb MPEIOMIIEHUS CPEAbl MEXKIY
(pOHTAILHON JTMH30M OOBEKTHBA U IPEIMETHBIM CTEKJIOM, IPUOTIU3HUB €r0
K Mokazarento npenomienus crekia (1,5). s atoro mexay GppoHTambHOM
JUH30M OOBEKTHBA W HCCIEAYEeMbIM OOBEKTOM IOMEIIAOT KAaIlIio
KUIKOCTU C TIOKa3aTeleM MpEeIOMIICHHUS OOJIbIIMM, YeM I1OKa3aTelb
MpEeIOMJICHUS BO3/1yXa, Hampumep, Karuio Bojbl (n = 1,3), runepuHa (n =
1,4) wnm xenpoBoro (MMMepcuoHHoro) macia (n = 1,5). s kaxmgoit u3
YKa3aHHBIX BBIIIE€ >KUAKOCTEH BBITYCKAIOTCA CIElUalbHble OOBEKTHUBBI,
KOTOpPbIE€ HAa3bIBAIOTCSI UMMEPCUOHHBIMH.

CBeToBasi MHMKPOCKONMS BKIIOYAECT OOBIYHYIO HPOCEEUUBAIOULYIO
MUKPOCKORUw (ceemno-, MmMeMHONONbHYIO), (Pa3060-KOHMPACMHYIO,
aomunecyenmuyro. B nociennee BpeMst pazpaboTaHbl U APYTHE CHOCOOBI
MHKPOCKOIIMM W MHKPOCKOIIBI — WHBEPCUOHHAA W KOHpOKanvHaA
J1a3epHas CKAHUPYIOUas MUKPOCKORUAL.

Ceemnononvnaa MuKpockonusa 1o3BOJISIET UCCIEAOBaTh OOBEKTHI B
NPOXOJSIIEM CBETE B CBETJIOM mnose. JlaHHBIA BHUJ MHUKPOCKOIIUU
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NpeAHa3HaueH [JIsl UCCIENOBaHUA MOP(OJIOTHH, Pa3MEpPOB KIETOK, MX
B3aMMHOT'O PACIOJIOKEHUSA, CTPYKTYPHOU OpPTaHU3allUud KJIETOK U JPYruX
0COOEHHOCTEH. Y CBETOBOIO MHUKPOCKONA MaKCHUMaJIbHAsl pa3peruaronias
cnocoOHOCTE cocTtaBisieT (0,2 MKM, 4TO oOecnedyuBacT BBICOKOTOYHOE
yBeJIM4eHUEe MUKpockorna 10 1500x.

Da3060-KOHMPACMHAA MUKPOCKOnUA TIO3BOJSIET 00Jiee  YETKO
HaOJIIOJaTh  KUBBIE  NPO3pAuyHble  OOBEKTHI,  KOTOPHIE  HMMEIOT
KO3 (pPUIMEHTHI MTperaoMIIeHUs], OJIU3KHE K KO3 (DUIIEHTaM MPETOMIICHHUS
cpeabl.  JleiicTBue (pa30BO-KOHTPACTHOTO MHUKPOCKOIIA OCHOBAaHO Ha
uHTEep(dEepeHInd CBeTa B IUIOCKOCTH H300paxeHus, OO0YyCIOBICHHON
CABUIOM 10 (paze (Ipu HUCIOIB30BAHUU (PA30BOTO KOJIbLA B allepTypHOM
nuadparme). IIpu pa3oBO-KOHTPACTHON MUKPOCKONUN YaCTO MPUMEHSIOT
OMOJIOTHYECKUE MHUKPOCKOIBI ¢ OOpaTHBIM pACIIONIOKEHUEM ONTHUKH —
WHBEPTUPOBAHHBIE MHKPOCKOMNBL. Y TaKUX MHKPOCKONOB OOBEKTUBBI
PaCIIOJIOAKEHBI CHU3Y, @ KOHAEHCOP — CBEPXY.

C noMoupio (a30BO-KOHTPACTHOM MHUKPOCKOIUUA H3y4aroT (opmy,
pa3Mepbl, B3aUMHOE pACHOJOXKEHHE KJIETOK, UX MOJBHKHOCTb,
pPa3MHOKEHHE, TTPOPACTAHHUE CIIOP MHUKPOOPTaHU3MOB U T. 1. brnaronmaps
MPUMEHEHUIO  3TOr0  CHoco0a  MHUKPOCKOIHUHM  KOHTPACT  YKUBBIX
HEOKPAIIEHHbIX MUKPOOPTAaHU3MOB PE3KO YBEJIIMUUBAECTCS U OHU BBITJISIAT
TEMHBIMA Ha CBETJIOM (oHe (MO3UTUBHBIN (a30BbI KOHTPACT) WIU
CBETJILIMU Ha TEMHOM ()OHE (HeraTUBHBIA (Pa30BbIN KOHTPACT).

Temnononvnas MuKpockonus OCHOBaHa Ha OCBEIIEHUMM OOBEKTa
KOCBIMU Jy4yaMu cBera. [Ipm TakoM OCBELIEHHWH Jy4d HE TOMNAJa0T B
O00OBEKTHUB, MIO3TOMY I0JI€ 3PEHHS BBIMJSAUT TEMHBIM. Takoe OCBEllleHHE
npenapara J0CTUTAeTCs UCIOJIb30BAHUEM CIEUAIBLHOTO TEMHOIOJIBHOTO
KOHJIeHCcOpa. TeMHOIOIbHAss MUKPOCKOIIUS SIBJISIETCS. OYE€Hb MPOCTBIM, HO
3(QPEeKTUBHBIM METOAOM UM XOPOLIO MOAXOMUT JUIA MOJIy4eHUs
M300paXEeHUs1 JKUBBIX M HEOKPAIIEHHBIX OMOJIOTMYECKUX O0O0pa3IoB.
YuuteiBasi MpOCTOTY YCTAHOBKH, Kay€CTBO MOIYYaE€MbIX H300paKEeHUI
BECbMa XOpOILIIEe.

[Ipn MUKpPOCKONUPOBAHUU B TEMHOM IOJIE MOKHO YBHUJETh OOBEKTHI,
BEJIMYMHA KOTOPBIX HU3MEPSIETCS COTHIMU JOJSIMA MHKPOMETPA, YTO
HaxOJWUTCS 3a MpeAesiaMH pa3peliarolield CIOCOOHOCTH OOBIYHOTO
CBETJIONOJBHOr0 MHKpockona. OjgHako HaOioJieHHe 3a OObEKTaMu B
TEMHOM T10JI€ TIO3BOJISIET UCCIIEIOBATh TOJIBKO KOHTYPHI KJIETOK U HE JJaeT
BO3MOYKHOCTH PaCCMOTPETh UX BHYTPEHHIOIO CTPYKTYDY.

Jliomunecuenmnasn (ayopecuenmnasn) MuKpockonusa OCHOBaHa Ha
CIIOCOOHOCTH psifla BELIECTB OMOJOTMYECKOrO0 MPOUCXOXKICHUS WIIN
HEKOTOPBIX KpacuTeledl CBETUThCA NPU HX OCBEIICHHWH HEBUAUMBIM
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yIbTpaHUoOJIETOBBIM  WJIM CHHUM CcBeToM. llpu  wucnonb3oBaHUU
yIbTPa(HOIETOBOrO CBETA pa3peliaroias CHoCOOHOCTh MHUKPOCKOMa
MokeT pocturarh 0,1 MKM.

Knerku MHKPOOPTAaHNU3MOB 00pabaThIBalOT CIIeIIMAJIbHBIMU
KpacuTeIsIMH — (IyopoxpoMamu (aKpUIMHOBBINA OPAHKEBBIN, MPUMYJIUH,
POJAMUH U JIp.) B BUJIE CUJIBHO pa30aBlIE€HHBIX BOAHBIX pacTBOpoB: 1:500—
1:100 000. Takue pacTtBOpbl €Ia00 TOKCHUYHBI, YTO JIA€T BO3MOKHOCTH
M3y4yaThb HEMOBPEXKACHHYIO KJIETKy. B 3aBUCHMOCTH OT XHUMHUYECKOTO
COCTaBa, KIETOYHbIE CTPYKTYpbl B pa3HOM CTENEHU aJCOpPOUPYIOT
KpacuTelld M JIIOMUHECHUPYIOT pa3MuHbiM o0pa3zom. Kpome Toro,
(IyopOXpOMBI HEOJUHAKOBO aJCOPOMPYIOTCA KUBBIMU W MEPTBBIMU
KJIETKaMU. DTO MO3BOJISIET UCIOIb30BATh JAHHBIM BUJ MHUKPOCKOIHUU JIJIs
LIUATOJIOTMYECKUX W HMMMYHOJIOTHYECKUX HCCIIEIOBAHUM, OIpPEAeIICHUS
KU3HECTIOCOOHOCTH KJIETOK U T. [I.

INeKmpoHHaa MUKpOCKOnUsA TIO3BOJIIET OOHApYXUTh OOBEKTHI,
KOTOpbIE€ HE Ppa3pelIaloTCs TMPU  HKCMOJIb30BAHUM CBETOBBIX WM
yIbTPa(HrOIETOBBIX JIyYEN. Teopernuecku paspelieHue
NMPOCBEYMBAIOIIET0 JIEKTPOHHOr0 MuKpockona cocrasisier 0,002 Hwm;
peajbHOE pa3pEIICHUE COBPEMEHHBIX 3JJIEKTPOHHBIX MHKPOCKOIOB
npubnmxaercs k 0,1 uM. Ha npaktuke pasperieHue aisi OMOTOTHYECKUX
00BEKTOB JOCTUTAET 2 HM.

Kopotkast ayimHa BOJHBI 3JEKTPOHOB TO3BOJIIET PA3IUYUTh OOBEKTHI
pazmepom 0,5—-1,0 HM. B COBpEMEHHBIX AJIEKTPOHHBIX MHUKPOCKOMAaxX Ha
skpaHe pocturaercs ypenmdenue S000— 200 000. bmaromapsi cToiib
BBICOKOMY pa3pelIeHUI0 CTaHOBUTCS BO3MOXKHBIM BBISBIICHHE JI€Tajei
OakTepHanbHBIX CTPYKTYp. Hampumep, ¢ NOMOIIBIO HANBUICHUS COJICH
TSOKEJIBIX METaJUIOB, OKPYXAIOUMX OaKTepui0 W TPOHUKAIOIIUX B
MMOBEPXHOCTHBIE HEPOBHOCTH, TMOJYyYAIOT KOHTPACTUPOBAHHE 3a CYET
muddepeHanbHON  3aAEPKKU  IJIEKTPOHOB. ITOT A(PPEKT MOoTydns
Ha3BaHUE HE2AMUBHO20 KOHMPACMUPOBAHUSL.

DJIEKTPOHHBI MHUKPOCKOI, B KOTOPOM H300pakeHue (popMHUpyeTcs
Osarojapsi MPOXOKICHUIO (MPOCBEUMBAHUIO) AJIEKTPOHOB uepe3 oOpasell,
Ha3bIBAIOT NPOCEEUUBAIOUWUM (UTU MPAHCMUCCUOHHBIM).

B ckanupyrowem  nekmponnom - muxkpockone  (pacrpoBasi
3JIeKTPOHHast MuKpockonuss (POM) 1nydok 5JIEKTpOHOB OBICTPO
CKaHUPYET TOBEPXHOCTh 00pasla, BbI3bIBAs U3JIYYCHUE, KOTOPOE
dbopmupyeT nu3odpaxkeHue Ha cBetsmieMcs dkpane. st POM xapakTepHbl
BBICOKAsl pa3peniaroiias CrocoOHOCTh, OOJIBIIONW JUaIa3oH YBEJIMYCHUN
(zo 100 000 u BbImE), OOnbmIas rayOuHa (okycupoBku (~100 MKM),
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MHOroo0pazue pexuMoB palboThl. CKaHUPYIOUIUNA MHUKPOCKON JIaeT
KapTUHY T[OBEPXHOCTEM W  TMO3BOJSET  TMOJy4aTb  TPEXMEPHOE
n300paxeHue.

Jazepnaa Konghokanvnas  MuUKpockonus  J1a€T  BO3MOXKHOCTb
MOJIYYUTh OTYETIMBOE M300paKeHNE U HAOIIOAATh OOBEKTHI B (POKYyCE IO
BceMy Toito. JlaHHBIA METOJ MPUTOJEH JUIlb JJIsI HCCIEIOBaHUS
caMmocBeTsamuxcs  ((ayopeciieHTHbIX) 00BbeKkTOB. IIpu couetaHum c
KOMITBIOTEPHOU TEXHUKON BO3MOKHA MIPOCTPAHCTBEHHAs! PEKOHCTPYKIIMS
n3yyaeMoro oObekTa. B KOH(pOKaJIbHOM Ja3epHOM CKaHUPYIOIIEM
MHUKPOCKOINE HM300paKeHUsI BHYTPEHHUX CEYEHUN (POPMHUPYIOTCS 3a CUET
CKAaHUPOBAHMS CPOKYCHUPOBAHHBIM Ja3epHbIM IYYKOM OT pasHbix (405,
488, 532, 635 HM) na3epoB U MPOCTPAHCTBEHHON (QUIIBTPAIIUU U3ITYYCHHUS.
[Ipy wHCHONB30BaHUM CKAaHUPYIOMIEH MHUKPOCKONHUHU OJMXKHETO IOJs
(CMBII)  ngocturaercs  BbICOKas  paspelaronias  CIOCOOHOCTb.
HauMenpmmii pasmep sJjieMeHTa, NOdydeHHOro ¢ mnomombsio CMBbBII,
coctapyisieT 20 HM mpu jiuHe BoiHBI cBeta 0,486 HM. B m3o0paxeHuun
KOHTPOJIUPYEMOTO  3JIEMEHTa OTCYTCTBYIOT JU(QPAKIUOHHBIE WM
uHTep(hepeHIUOHHbIE 3(P(EKThl, 3aTPYyAHSIONINE ONPEACIICHHE €ro
rpanul. OtanuutenbHOl ocobeHHocThto CMBII 1o cpaBHeHUIO C
aTOMHO-CUJIOBBIM ~ MHKPOCKOIIOM  SIBJIIETCSI  UYBCTBUTEIBHOCTH K
ONTHUYECKUM XAPAKTEPUCTUKAM MOBEPXHOCTU KOHTPOJIUpPYyEMOro oOpasiia,
JUTMHE BOJIHBI CBETA, TIOMUHECLICHITUU U JIp.

Komnviomepnaa unmepghepenyuonnas MuKpocKkonus IT03BOJISIET
MOJIyYUTh  BBICOKOKOHTPACTHOE  HM300paXeHHWe TMpu  HaAONIOJAEHUU
CyOKJIETOYHBIX CTPYKTYp; BO MHOTHX CIy4yasgX HpUMEHSETCA IS
W3YYEHUs JKMBBIX KJIETOK. [IpuHIuMI nelcTBUST aBTOMATU3UPOBAHHOTO
MHTEPPEPEHIIMOHHOTO MHUKPOCKOINIa OCHOBaH Ha UHTepdepeHIun
CBETOBBIX IYYKOB Ja3€pHOTO H3JIY4YEHUsS, OTPAKEHHOTO OT OIOPHOIrO
3epKajia ¥ 3epKajia, Ha KOTOPOM MOMEIIEH U3MepseMblil (pa3oBbIid OOBEKT.
Teopernueckn mpeAeNbHO JOCTHKMMAsS pa3peliaronias CrnocoOHOCTb
MOKET COCTaBUTHh B cpeaHeM 0,2 HM, mpakTudecku oHa coctasisier 0,4
MKM.

Penmezenosckaa komnvtomepnaa momozpagpua (PKT), nosumponnasn
amuccuonnas momozpagpusa (II3T) no3BOIAIOT HAOMOAATH OOBEKTHI B
OOBIYHBIX YCIIOBUSIX.

2 YCTpPOMCTBO CBETJI0NOJBbHOI0 MUKPOCKOIA

CyliecTByIOT pa3IMYHbIe MOJEIM YYEOHBIX U HCCIEI0BATEIIbCKUX
CBETOBBIX  MHUKpOCKONOB.  [lo/100HBIE =~ MHMKpPOCKOMBI  TO3BOJISIOT
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onpenenuTh (popMy KIETOK MUKPOOPTAHU3MOB, UX pa3Mep, NOJABUKHOCTD,
cTeneHb MOpP(OJIOTrNYECKOW TIeTEPOr€éHHOCTH, a TakKe CII0OCOOHOCTh
MHUKPOOPTaHU3MOB K TU(PPepeHIUPYIONIEMY OKPAILIMBAHUIO.

VYcnex HaOmoneHUsI 00bEKTa U HAJEKHOCTh MOYYaeMbIX PE3yJIbTaTOB
3aBUCAT OT XOPOLIEro 3HAHUS ONTUYECKON CUCTEMBI MUKPOCKOIIA.

PaccMoTpuM  yCTpOWCTBO W BHEIIHMM BHUJA  OHOJOTMYECKOIO
Mukpockormna, moaeiab XSP—136 (Ningbo teaching instrument Co., LTD),
paboTy ero cocTaBHbIX YacTed. MHMKpPOCKON MMEET MEXaHUYECKYI0 U
ONTHUYECKYIO YacTu (pucyHoK 3.1).

CocraBHbBIC YacTH
MHUKPOCKOIIA:

1 — okymspHI;
2 — OMHOKYJISIpHAs HACAKa;
3 — IITaTuB;
4 — pykosiTka rpy0oii;
HACTPOMKU HA PE3KOCTH;
S — pyKOSITKa TOYHOM;
HACTPOMKU Ha PE3KOCTh;
6 — PYKOSITKH TIEpEMENICHUS
MPEAMETHOTO CTOJIMKA
BIPaBO/BJICBO (BIIEpE/HA3A);
'] — KOJUIEKTOP;
8 — KOHJIEHCOp;
9 — npeaMETHBIN CTOUK;
10 — OOBEKTHUBEI,
11 — peBOIBBEPHOE YCTPOMCTBO.

Pucynok 3.1 —YcTpoicTBO 1 BHEIIHHAM BUJ MHKPOCKOITA

Mexanuueckasa wacmp OUOJOTMYECKOTO MHUKPOCKOINA BKIIOYAET
IITAaTUB C MPEAMETHBIM CTOJUKOM; OMHOKYJISIPHYIO HACaJKy; PYKOSTKY
rpy0Oil HacTpOWKM Ha PE3KOCTh; PYKOSATKY TOYHOM HACTPOMKHA Ha
PE3KOCTh;  PYKOSITKA  TEPEMEIIECHUS  MPEIMETHOrO0  CTOJMKa
BIPaBO/BJIEBO, BIIEPE]/HA3a]l; PEBOJILBEPHOE YCTPOUCTBO.

Onmuyeckaa Yacmp MUKPOCKOINA BKJIIOYAET OCBETUTEIIbHBIN
amnmnapar, KOHAEHCOp, OObEKTUBBI U OKYJISIPHI.

Onucanue 1 padoTa COCTABHBIX YACTEH MUKPOCKOIA

Oovexmuebl. OOBEKTHBBLI (TUI aXpoMaThl), BXOASIIUE B KOMILJIEKT
MHKPOCKOIIa, paCCYMTaHbl HA MEXAaHUYECKYIO JIJIMHY TyOyca MHKpPOCKOMa
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160 MM, NHMHEIHOE MOJe 3peHUs B IUIOCKOCTU H300paxkeHws 18 MM u
TONIIMHY MoKpoBHOro crtekia 0,17 mm. Ha xopmyce kaxaoro o0ObekTrBa
HAHECEHO JMHEMHOE yBeanueHue, Hamnpumep, 4x; 10x; 40x; 100x wu,
COOTBETCTBEHHO, yKa3zaHa uyucioBas ameprypa 0,10; 0,25; 0,65; 1,25, a
TaK>Ke LIBETOBAasi MapKUPOBKA.

bunokynapnaa mnacadka. DBuUHOKyNsipHAas Hacagka OOECIEYMBAET
BU3yaJlbHOE HAOJIIOJICHUE W300pakeHUsT OOBEKTa; YCTAaHABJIMBACTCS B
THE3/I0 IITATUBA U 3aKPEIUIAETCS] BAHTOM.

VYcraHOBKa pacCTOSHUA MEXIY OCSIMHU OKYJSIpOB B COOTBETCTBHH C
rJ1a3HOM 0a30il HaOMOJaTeNsl OCYHIECTBISIETCS Pa3BOPOTOM KOPITYCOB C
OKYJIApHBIMU TyOycaMH B AMana3zoHe ot 55 10 75 M.

Oxynapel. B KOMIUIEKT MHKPOCKONA BXOAST JBa HIMPOKOYTOJbHBIX
OKYyJIsipa ¢ yBennueHuem 10x.

Pegonveepnoe  ycmpoucmeo.  UeTbIpEXTHE3NHOE  PEBOJILBEPHOE
YCTPOUCTBO 00ECTIEUNBAET YCTAHOBKY OOBEKTUBOB B pabouee MOJIOKEHUE.
CMmeHa OOBEKTMBOB MPOU3BOAMUTCS BpallCeHUEM PUGIECHOTO KOJblia
PEBOJILBEPHOTO YCTPOMCTBA /10 (PUKCUPOBAHHOTO MOJIOKEHUSI.

Komnoencop. B KOMIIIEKT MHKpPOCKONA BXOJUT KOHJEHCOpP CBETJIOTO
nonst A66e ¢ upucoBor auadparMor ¥ (PUILTPOM, YKCIIOBasl aneprypa
A=1,25. KongeHcop ycraHaBIMBAaeTCs B KPOHIUTEWMH IO IMPEIMETHBIM
CTOJINKOM MUKPOCKOIIA U 3aKpeIuIsieTcsi BUHTOM. B KOHJEHCOpe CBETIIOro
MOJIsI UMEETCA UPUCOBas anepTypHas auadparma U OTKUIHAS OmpaBa Jjis
YCTAHOBKH CBETODMIBTpA.

Oceemumenvnoe  ycmpoiicmeo. [Ins  1monydyeHue  paBHOMEPHO
OCBEIIEHHOTO  HM300pakeHHWss OOBEKTOB B  MHKPOCKONE  HMEETCS
OCBETUTEJIBHOE CBETOJIMOJHOE YCTPOMCTBO. BKiIOUeHHE OCBETHUTENA
OCYIIECTBIIAECTCS] C MOMOIIBIO BBIKIIIOUATENS, PACTION0KEHHOTO Ha 3aJHEU
MOBEPXHOCTH OCHOBAHMS MUKPOCKOIIA. Bpaiias 1ucK peryampoBKy Hakana
JaMIIbl, pACIOJOKEHHBIH Ha OOKOBOW IOBEPXHOCTH  OCHOBaHUS
MHUKpPOCKONA cJieBa OT HaOJoaarens, MOXHO H3MEHSITh SIPKOCTb
OCBEIICHUSI.

Dokycuposounwiii mexarnuzm. DoOKyCUPOBOUHBIN MEXAHU3M PACIIOIOKEH
B IITaTUBE MUKpOcKomna. @DOKyCHMpOBaHME HAa OOBEKT IPOU3BOJIUTCS
MEpEMELIEHUEM MO BBICOTE MPEAMETHOIO CTOJMKA BPAILIEHUEM PYKOATOK,
PaCIIOJIOKEHHBIX MO O0EeMM CTOpoHaMm miTtaruBa. ['pyboe mepemelieHue
OCYUIECTBIIAECTCS PYKOSITKON OOJIBIIIEr0 pazMepa, TOUHOE MEePEMEIICHUE —
PYKOSITKOM MEHBIIEr0 pa3mepa.

Ilpeomemnwtit  cmonux.  llpenMeTHBIT  CTONMK ~ OOECIEYMBAET
nepeMenieHne O00bEeKTa B TOPU3OHTAIBHOM IUIOCKOCTH. /Jlnamazon
nepeMenieHus crtoimka paBeH 70x30 wmm. OOBEKT KpemuTcs Ha
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MOBEPXHOCTH  CTOJIMKA  MEXAy  JepKaTeleM U [PKUMOM
MpenapaToBOAUTENS, AJIS UETO MPUKUM OTBOJUTCS B CTOPOHY.

PaGora ¢ MUKpOCKOIIOM

[lepen HawyanmoM paboTHl € MpenapaTaMd HEOOXOJMMO MPAaBUILHO
HAaCTPOUTh OCBEUIEHUE. OTO TMO3BOJIAET JOOUTHCS MaKCHMaJbHOTO
paspelieHuss M KayecTBa H300paxeHus MuKpockona. s palboTel c
MHUKPOCKOIIOM CJIEAYET OTPETYJIHPOBATh PACKPBITHE OKYJISIPOB TaKUM
o0pa3oM, UTOOBI JIBa HW300paKEHUS CIWIMCh B 0JHO. KombIo
JUONTPUMHON KOPPEKIIMU Ha MPaBOM OKYJIAPE CIEIYyEeT YCTAHOBHUTH «HA
HOJIb», €CJIM OCTPOTA 3pEHUsI 000X a3 oJANHaKOBa. B mpoTHBHOM citydae
HEOO0XOJMMO BBINOJIHUTH OOIMYIH0 HABOJKY Ha PE3KOCTh, IOCJE YEro
3aKpBITh JIEBBIM I1a3 U JOOUTHCS MAKCUMAILHOM PE3KOCTH ISl MPABOTO,
Bpauiast KoJjablo KOPPEKIUH.

HccnenoBanue mnpemnapara peKOMEHIYETCS HAYMHATh C OOBEKTHBA
HAaUMEHBIIIET0  YBEIWYEHHUsA, KOTOPBIA HCIOJB3YEeTCS B  KayecTBe
MOMCKOBOI'0 MPU BBIOOPE ydacTKa JJisi 00j1ee MoJpoOHOr0 U3YUEHHUS, 3aTEM
MOYKHO TIEPEXOAUTH K padoTe ¢ 00Jiee CHIIbHBIMUA OObEKTHUBAMH.

YOenurech B TOM, 4TO 0OBEKTUB 4X TOTOB K paboTe. ITO IMTOMOXKET BaM
YCTAHOBUTH MPEIMETHOE CTEKJIO Ha MECTO, & TAK)KE Pa3MECTUTh OOBEKT
st uccinenoBanus. [loMectutre mNpeaMETHOE CTEKJIO Ha MPEAMETHBIM
CTOJIUK U OCTOPOKHO 32KMUTE €T0 MPU MOMOIIM NPY>KUHHBIX JI€pPKaTEIICH.

IToxcoenuuuTe ceTeBOM MHYP U BKIIFOYUTE MUKPOCKOIL.

Bcerna maumHaiite uccnegoBanue ¢ 00ObeKTUBOM 4X. I TOCTHIKEHUS
YETKOCTU U PE3KOCTH MU300paKEHUSI UCCIEAYEMOr0 00BEKTa UCIOJIb3YITe
PYKOSITKH TpyOoOl M TOYHOM (poxycupoBKku. Eciam mpu momoiu ciaboro
o0bekTMBa 4X OBUIO MOJYYEHO >KeJlaeMoe H300paKe€Hue, IMOBEPHUTE
PEBOJILBEPHOE YCTPOMCTBO Ha cleaytoilee Oombliee 3HaueHue 10x.
PeBosibBep 10KEH 3a)UKCUPOBATHCS B HY>KHOM TOJIOKEHHH.

Habntonas 3a 00ObEKTOM B OKYJSIP, MMOBEPHUTE PYKOATKY (OOJIBIIOTO
auaMerpa) rpyoor (pokycupoBku. UTOOBI MONYYUTh HanOOJIEE YETKOE
M300pKEHUE HCIOJIb3YUTE PYKOATKY (MaJIeHBKOTO JUaMETpa) 4YeTKOH
(hOKYCUPOBKHU.

YT0OBI KOHTPOIUPOBATH MMOTOK CBETA, MPOXOSIIETO Yepe3 KOHIAEHCOP,
MOHO OTKPBITh WJIM 3aKPbITh UPHUCOBYIO JTHA(PparMy, pacrojaoKEHHYIO
MO/ MPEIMETHBIM CTOJUKOM. M3MeHsii HAcTpOWKH, MOXKHO JOOUTHCA
HanboJIee YETKOT0 N300PaKEHUS UCCIIEyEeMOro 00bEKTA.

Bo Bpemsi (pOKyCHpOBKM HE CleayeT JIONyCKaTh CONPUKOCHOBEHUS
00beKTHBa ¢ 00BEKTOM uccienoBanus. [Ipu yBenmnueHun oObEKTHBA 0
100x 0OBEKTHB pacmoiaraeTcsi OUeHb OJIM3KO K MIPEIMETHOMY CTEKITY.
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IIpaBuiia oOpamieHust ¥ yxo4a 3a MHKPOCKOIIOM

1 Mukpockorn HEOOXOJIUMO COJEPKaTh B UHCTOTE M MPEAOXPAHITH OT
ITOBPEXKACHUM.

2 Jlms coxpaHEHUs BHEIIHETO BHUJAa MHKPOCKONA, €ro HEeo0XO0JIUMO
MEPUOJIMUECKU TIPOTUPATh MSTKON candeTKkon, cjerka MNpoNnuTaHHON
OECKUCIIOTHBIM BAa3€JIMHOM, MPEABAPUTENBHO YJAJIUB IblUIb, a 3aTEM
BBITUPATh CYXOil MSTKON YUCTOW cali(heTKOM.

3 Meramnueckue JeTald MHKPOCKONa HEOOXOIWMO COJIepKaTh B
gucToTe. J{ns 4MCTKM MUKPOCKONA CIEAYET MCIOJb30BaTh CIIELUATbHBIE
CMAa304HbIE HEKOPPO3UPYIOIINE KHUIKOCTH.

4 JInsg npenoXpaHEHUs ONTUYECKUX JACTAJCd BU3YAIbHOW HACAIKUA OT
MBUIH HEOOXOJIUMO OCTaBJISTh OKYJISIPBI B OKYJISIPHBIX TyOycax.

S Henw3s kacarbCsad MayibllaMu MOBEPXHOCTEHW ONTHUYECKUX JAeTaieu. B
CJIy4ae ecju Ha JMH3Yy OOBEKTHBA I0Maja Mblib, €€ CIEAYET YIAIUTh MbUIb
IIPY MIOMOILM BEHTWJISATOPA UM KUCTOUYKH. B ciyyae eciu nmblib NpOHUKIIA
BHYTPh OOBEKTHBAa M Ha BHYTPEHHHUX NOBEPXHOCTAX JIMH3 OOpa3oBaJICs
MYTHBI HaJIeT, HEOOXOAUMO OTIPaBUTh OOBEKTUB [JIi YUCTKU B
ONTHYECKYI0 MACTEPCKYIO.

6 Bo u30exxaHue HapylIeHHs] IOCTUPOBKH HEOOXOIUMO MPEIOXPAHAThH
MHKPOCKOII OT TOJTYKOB U YAapOB.

7 Bo n3bexxaHue rnonajaHus NbUIM Ha BHYTPEHHIOK MOBEPXHOCTH JIMH3
MHUKPOCKON HEOOXOIMMO XPAHHUTh MOJT YEXJIOM WJIH B YIIAKOBKE.

8 He cnexyer camocTosATENbHO pa3oupaTh MUKPOCKOI U €r0 COCTaBHBIE
IUIsl yCTPAHEHUs HEUCIIPABHOCTEM.

Mepsbl 0e30n1acHOCTH

[Ipu pabGore € MHKPOCKONIOM HWCTOYHHUKOM OIACHOCTH SBJISIETCS
ANEKTPUYECKANA TOK. KOHCTPpYKIIMS MUKPOCKOITA UCKIFOYAET BO3MOXKHOCTh
CIIy4YallHOTO COIPUKOCHOBEHHMSI K TOKOBEAYIIHM YacCTAM, HaXOISAIIUMCS
IO/ HAIIPSDKEHUEM.

He pekomenmyeTcs OCTaBIIATh BKJIIOUEHHBIH B CETh MHUKpPOCKON O€3
npucMotpa. Ilocne okoHyaHusi pabOTBI MHKPOCKON HEOOXOIUMO
OTKJIFOYaTh OT CETH.

3 IIpaBuiia padoTbl ¢ MMMEPCHOHHBIM 00bEKTHBOM

[Ipu pabore ¢ MacisiHbIM HMMEPCHOHHBIM OOBEKTHBOM CIIEIYET
coOo1aTh ONpeAesieHHble TpaBuia. [ mpoBeleHusl UCCIENOBaHUS TIPU
noMou oowvektiBa 100X Bce 00pasipl ClEAyeT 3aKpbIBaTh MOKPOBHBIMHU
crekiamMu. Ha cyxoil ()MKCHMpOBaHHBIA OKpAIIEHHBIA MpernapaT HAHOCST
KaIIl0 UIMMEPCUOHHOIO Macjia. Y craHaBiIuBaroT oObekTUB 100X U, Tiisias
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COOKYy, OCTOPOKHO MOJHUMAIOT MPEAMETHBIM CTOJMK MHKpPOCKOMa 0
MOTPYKEHUs1 JIMH3bI O00BEeKTMBAa B Macio. CregsaT 3a TeM, YTOOBI
bpoHTaIbHAs TMH3a 00BEKTHUBA HE KOCHYJIACh TTOKPOBHOI'O CTEKJA. 3aTeM,
HaOI0ass B OKYJISIp, MAKpPOBUHTOM MEIJIEHHO ONYCKAIOT MPEAMETHBIMI
CTOJIMK U (POKYCUPYIOT 00BEKTUB. TOHKYIO (POKYCHPOBKY OCYIIECTBIISIOT C
MIOMOIIIbI0 MUKPOMETPUYECKOTO BUHTA.

[Io OKOHYaHMM MUKPOCKOIHMPOBAHUSA OMYCKAIOT MPEIMETHBIA CTOJIHK,
CHUMAIOT TMpernapaT M OCTOPOXKHO MPOTUPAIOT (POHTAIBHYIO JIUH3Y
CHayaja Cyxoil xJyomyaToOyMaxkHOW canderkoll win (UIbTPOBAIBHOM
Oymaroi, a 3areM caJieTKOM, CJIerKka CMOYEHHOW OYMIIICHHBIM OCH3UHOM.
Henp3s ocraBidATh Macio Ha NOBEPXHOCTU JIMH3bI, TaK KaK Ha HEM
(oKycupyeTcs MbUIb, YTO MOXKET CO BPEMEHEM MPUBECTH K MOBPEKIACHUIO
ONTUKU 00BEKTUBA. D(PGHEKTUBEH CIOCOO yJaJIeHUs] Macjia Kak >KHIKOro,
TaKk M 3aCTHIBIIETO, CBEXEOTIOMJIEHHBIM II€HOIUIACTOM. B 0OTHenbHBIX
CIy4yasix IOMOraeT MpOTHpPKA TKAHbKO, CMOYEHHOW JHUCTUIUIMPOBAHHOU
BojoM. Kpas nuH3 C BBICTYNArOMmEd ONPABOM OYMILAIOT C ITOMOIIBIO
MaJI04YKHU, OOEPHYTON TKAHBIO.

4 IIpueMbl MEKPOCKOITMPOBAHUS KUBBIX MUKPOOPTaHU3MOB

HatuBHble (MpH:KU3HEHHbIE) MPeNnapaThbl TOTOBAT ISl UCCIIETOBAHUS
KUBBIX HEOKpallleHHbIX Oaktepuil. Hanbonee pacnpocTpaHeHHBIMU
ABJISIIOTCSL  METOABl  «BHUCSYEH  Kalulmy, «Pa3laBICHHOW  Karliny,
«OTIIEYATOK», «arapoBas IJIEHKAa», MHUKPOKaMepbl C MJIOTHBIMU CPEJIaMHU.
[IpenapaTbl >KUBBIX KIETOK OOBIYHO PAacCMaTpPUBAIOT C «CYXUMUN»
CUCTEMaMH MHUKpOCKona. /[l NprKMU3HEHHOTr0 U3y4YeHus1 OaKTepuid 4acTo
UCIIOIB3YIOT (Pa30BO-KOHTPACTHYIO U TEMHOMOJBbHYIO MUKPOCKOMHUIO.

Mopdonorudeckoe pazHooOpasue OakTepuil MOXHO H3YUUTh MPHU
MPUTOTOBJIEHUM HEraTMBHOIO TYIIEBOTO Iperapara, Korja OKpalluBarOT
CYCIIEH3UIO TYIIbI0. B 1mone 3peHns MUKpocKkona Ha o01eM TeEMHOM (poHe
Tyl OTYETIWBO BHJHBI HEOKPAIICHHbIE KIETKM MHUKPOOPTaHU3MOB
pa3IMyHOI (POPMBI, pa3HBIX pa3MEPOB, PACIOJIOKEHHBIE B pa3HOOOPa3HbIX
COUYETaAHUSIX.

[Ipenapatpl, paboTa C KOTOPBIMU 3aKOHYEHA, MPEKIE YEM BBIMBITH,
BBIJIEPKUBAIOT B JIE3UH(PUIIUPYIOIIEM PACTBOPE.

IIpenapar «pa3gaBjieHHasi Kamis». Ha npeaMeTHoe CTEKIIO HaHOCST
KaIull0 CTEPUJIBHOM BOJOMPOBOAHON BOJBI, OMEIIAIOT B HEE HEOOJBIIOE
KOJIMYECTBO KJIETOK M3y4aeMbIX MHUKPOOPIaHU3MOB, pPa3MEIIMBAIOT U
HaKpPBIBAIOT MTOKPOBHBIM CTEKJIOM. JlJIsl 3TOro MOKPOBHOE CTEKJIO CTaBST Ha
pedpo y Kpast Karjiu U MOCTENEHHO OIMYCKaloT Ha Hee. MUKpPOOpPraHU3MBl,
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BBIPAIICHHBIC HA TUIOTHOM WM B KUIKOU IUTATEIBLHOU CPElE, IEPEHOCAT
B KaIUII0 BOJIbI OAKTEPUOJIOTrMYECKOM TMETJECH; BBIPAIICHHbIE B KUIKOU
cpelne — MEPEHOCAT CTEPUIIBHOM MUIIETKOW. B MOCIeaHeEM cllydae Karulro
BOJIbI HA MPEIMETHOE CTEKJIO MOKHO HE HaHOCHTh. Kamus mcciemyeMoro
Marepuaia J0JKHA ObITh HACTOJIBKO Majia, YTOOBI M3-I10J] MOKPOBHOTO
CTEKJIa HE€ BBICTYNal M30BITOK >XKUIKOCTH. Ecim oH oOpasoBaiics, €ro
HEOOXOIUMO yJanuTh (QuibTpoBabHOM Oymaroi. Ilpemapar MoOXHO
MHKPOCKOIIMPOBATH C UCIIOJIb30BAHNEM UMMEPCHOHHON CUCTEMBL.

Ipenapar «Buca4Yass Kamiaa». Kammo cycrnieH3un MUKPOOPTaHW3MOB
nerjaed wid OOBIYHBIM IEPOM HAHOCAT Ha MOKPOBHOE CTEKJIO, KOTOPOE
ITIOBOPAYMBAIOT KaIJIEd BHHU3 M ITOMEMIAIOT HA CIEHHAIBHOE NMPEIMETHOE
CTEKJIO C yriyoseHueMm (IyHkKoH) B 1eHTpe. Karmis goimkHa cBOOOAHO
BHCETh, HE KAacasCh KPAacB M NHA JIyHKU. Kpas JNyHKH NpeIBapUTENbHO
CMa3bIBAIOT Ba3elMHOM. Karuig OKa3pIBa€TCsl TEPMETU3UPOBAHHOM  BO
BJIQYKHOM Kamepe, 4TO JIETAaeT BO3MOKHBIM MHOTOJHEBHOE HAOJIO/ICHHE 32
o0bekToM. [Ipu paboTe ¢ GakTepUsIMU TOT METO/T UCIIOIB3YETCS PEIKO.

IIpenapar «orme4yaTrox». N3 arapu3oBaHoil cpeapl, Ha KOTOpPOU
pacTyT MHUKpPOOPTaHU3MbI, BBIPE3AIOT CKaJIbIIeIeM HEOONBIION KYOUK U
MEPEHOCAT Ha TMPEIMETHOE CTEKJIO TakK, YTOObl TOBEPXHOCTh C
MUKpPOOpraHu3MaMH Oblla oOpaiieHa BBEpX. 3aTéM K Tra3oHy WIH K
KOJIOHWH NTPUKJIAJIBIBAIOT YACTOE NOKPOBHOE CTEKIIO, CJIETKA HATABIMBAKOT
Ha HEro MeTJIEM WIH IMHIETOM M TOTYAC K€ CHUMAKT, CTApasCh HE
CABHHYTh B CTOpOHY. [losiydeHHBIM mNpenapar MOMEMIaroT OTHEYaTKOM
BHM3 B KaIUIIO BOJIbI Wi MeTwieHoBoro cuHero (1 : 40) Ha npeaMeTHOE
crekno. OTneyaTok MOKHO MOJIYYMTh M Ha MPEIMETHOM CTEKIE, €CIU
KacaTbCsl ITOBEPXHOCTH KOJOHMUM WA Ta30HAa IPEIMETHBIM CTEKIIOM.
[Ipemapar «OTme4aTok» HCHOJB3YIOT B OCHOBHOM MPH HCCIIECIOBAHUU
CITOPOHOIIICHUS CTPENTOMHUIIETOB.

IIpenapar «MHMKpOKYJbTYpa» (WIKM «arapoBasi IuUIeHKa»). Ha
TOHKO€, MPOCTEPUIIM30BAHHOE M HATPETOE IPEAMETHOE CTEKJIO HAHOCST
crepuibHOM Harperor numnerkod 0,2—-0,3 M ropsder arapu3OBaHHON
IATATENBHON CPEAbl U PACIPENEIAIOT €€ MO BCEW MOBEPXHOCTH CTEKJIA.
[Tocne 3acThiBaHUsA CpeApl YOAISAIOT IETJIEH JIMIIHUKA arap, OCTaBsAsd J1Ba
TOHKMX Y4YaCTKa IUIEHKM BEIMYMHOM C MOKPOBHOE CTEKIIO KaxIbpli. B
LEHTP KBaJIpaToB OaKTEpUaIbHOM MMETIEH WM MUIETKON HAHOCAT Karllio
KUIKOW KYJIbTYpPhl WJIM CYCIIEH3UHM KIETOK MHUKpoopranusma. Crekiio
MOMEIIIAIOT BO BJIaXHYH Kamepy (uamka Ilerpu co ciioeM MOKpoi
¢unpTpoBaNbHOW Oymaru), KOTOpYyK CTaBIT B TepMoctar. llepen
MHUKPOCKOITUPOBAHUEM Ha IIJICHKY C BBIPOCIIEN MUKPOKYJIBTYPOU HAHOCAT
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KaIUTI0 KpacuTeNsl WM Karlllo BOJBI B CIIydae MOJCHIXaHWS IUICHKHU, U
3aT€M OCTOPOKHO HAKPBIBAIOT MIOKPOBHBIM CTEKIJIOM.

BripanmBanue MUKPOOPraHM3MOB HEMOCPEACTBEHHO HA MPEAMETHOM
CTEKJIC TIO3BOJISIET BECTU MUKPOCKOIMYECKOE HAOMIOACHHUE 3a MPOLEcCcaMu
UX POCTa W PA3BUTHS, U3y4yaThb LMK PA3BUTUS, CHOCOO Pa3MHOKEHHUS
(IesieHre-OYKOBAHME), BIUSHUE HA 3TH MPOIECChl KAKUX-TUOO areHTOB.
Ha npenaparax He HapyllaeTcsi €CTECTBEHHOE PACIOJIOKEHHE KIIETOK B
pacTymieil MHKpPOKOJOHMH. BrIpanmmBaHne MHKPOKOJIOHUUW  MOXHO
MPOBOJIUTh B a3pOOHBIX WJIM aHA3POOHBIX (MOJ TOKPOBHBIM CTEKJIOM,
3arepMeTU3MPOBAHHOM JIAKOM) YCIIOBUSIX.

ArapoByl0 TIUICHKY MOXHO HAHECTH Ha IIOKPOBHOE CTEKIO U
MPUTOTOBUTh Tpenapar «BUcsAyas Kams». Ha Takom mpenapare MOXKHO
HaOIIOaTh JBWKEHHE OakTepuil IO THUIY CKOJbXKEHUs. JIBH:KeHHMe
O0axkTepuii 3a CYET )KTYTUKOB MOKHO HaOJII0JaTh BO BJIAYKHBIX Mperaparax,
NpUMEHsIsI B  OOJBIIMHCTBE CIy4aeB CBETJIONOJIBHBIA ~ MHKPOCKOI.
Haubomnee s3pdpekTuBHO HAOMIOACHUE 32 TTOJBUKHOCTHIO B TEMHOIIOJIBHOM
MHUKPOCKOTIE.

Bonpocs! 1y caMOKOHTPOJIA

1 TlepeuncnuTe OCHOBHBIE 3aJa4d MUKPOCKOIINH.

2 OxapakTepu3yuTe Cleayrolre BUAbl MUKPOCKOIIMH: CBETJIONOIbHAS,
(ha30BO-KOHTpACTHAsl, TEMHONOJIbHAS, JIOMUHECHEHTHAsA, JJIEKTPOHHAas,
CKaHUPYIOIasl, KOMI'bIOTEpHAsA MHTEP(EePEHINOHHAS.

3 KakoBO yCTpOMCTBO CBETIIONOIBHOTO MUKPOCKOMA?

4 B yeM CyIIHOCTh UIMMEPCHUOHHOI'O METOJa MUKPOCKOIIUPOBAHUS ?

5 Oxapaktepu3yiiTe cnocoObl TPUTOTOBJIEHUS MPENAPATOB KUBBIX
KJIETOK MUKPOOPTaHU3MOB.

IIpakru4yeckoe 3ansaTue 3

Heab: 03HaKOMIIEHHE C OCOOCHHOCTSIMU Pa3HbIX BUJOB MUKPOCKOIHUH,
M3Yy4YEHUE YCTPOMCTBA CBETJIONOJIBHOIO MUKPOCKOIIA; OBJIAJICHUE METOOM
MMMEPCUOHHOTO MHKPOCKOIUPOBAHUS;, O3HAKOMIICHHE C IIPUEMAMH
MHKPOCKOIIMPOBAHUS KUBBIX KIETOK MUKPOOPTaHU3MOB.

Marepuanbl U 000pyaOBaHWE: MHKPOCKOMNBI OHOJIOTHYECKUE,
MPEIMETHBIC U MOKPOBHBIE CTEKJIA, CIUPTOBKH, CHUYKH, OaKTEpHUaIbHbIE
METJIM, WUMMEPCHOHHOE MAacCJO, CTECPUJIbHbIE MEIUIIMHCKAE THUIIETKH,
MUHIETHI, MAJOYKW BaTHbIE TUTMEHWYECKue, (QuibTpoBajabHas Oymara,
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MEHUIUJUTMHOBBIE OYyTBUIOYKH CO CTEPWJIHbHOM BOJIONMPOBOJHON BOJIOM,
BAaHHOYKH, MOCTHUKH, HEMBITbI€ ()PYKTHI WJIM OBOIIM, CYCIICH3US Tropoxa
(iubo HacTou Mmsica, peIObI, OBOIIEH U Jp.).

Xoxa padoThI

1 O3HaKOMUTBCA C OCHOBHBIMU 3aJja4aMU MUKPOCKOIIHH.

2 Hcnonw3yst MaTepuall, NpeACTAaBICHHBIN B I1. 2 TAHHOTO PYKOBO/JICTBA,
O3HAKOMUTHCS C PA3JIAYHBIMU BHJAMHA MHUKPOCKOIUHW. BBIACHUTH HX

0COOEHHOCTH IO cxeMe Tadmuukl 3.1, 3anucath B pabouyto TeTpab.

Ta6muna 3.1 — OCOOCHHOCTH pa3IUYHbIX BUI0B MUKPOCKOITUH

Buast Uctounuk ceeta, | MakcumanbHas(oe) O6macth
MHUKPOCKOITHH TIPUHIIHIT paspemiaro | yBenW- | IPUMEHEHUs
MTOJTYYCHHUS mras YeHUE
U300pakeHUs croco0- | MHUKpO-
HOCTH CKoOTIa

1 CBeriionoipHas

2 TeMmHoOMIoOJIbHAA

3 ®a30BO-KOHTpacTHAas

4J[romuHecIieHTHAS

5 DnexTpoHHas

6 CkaHupyromasi CBeToBas

7 CkaHupyromas
AJIEKTPOHHAS

8 KommbrorepHas
UHTEpPEPEHIIMOHHAs

9 JlazepHas KoHpOKaNbHAs

3 HM3yuuTh yCTPOMCTBO CBETJIOINOJIBHOIO MHUKPOCKONA, HCIIOIb3YS
OMCaHue B 1. 3 METOAMYECKOr0 pYKOBOJACTBA M paccMaTrpusas
MHKPOCKOIL.

4  O3HaKOMHUTBCS C  CYIIHOCTBIO  HMMMEPCHOHHOIO  METOJa

MHKPOCKOTIMPOBAHMSI, ero MIPEUMYIIIECTBOM mpu pabote C
MHKPOOPTaHU3MaMH, paBUIaMu IOJIb30BAHUSI UMMEPCHOHHBIM
00BEKTUBOM.

5 OxapakTepr30BaTh CBETJIOMNOJbHBIM MUKPOCKON IO CXEME TaOIMUIIbI
3.2. 3anucarb B pabovyI0 TETPA/Ib.
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Tabnuua 3.2 — Y cTpoilcTBO MUKPOCKOTIA OMOJIOTMYECKOTO

ITapameTpsl, cBOMCTBA XapakTepuCcTUKa MUKPOCKOIIA

Mukpockon  OWOJIOTMYECKHI  COCTOUT U3
CJIETyIOIIMX JABYX YacTei:

YBenn4YeHne OKyJISIpOB

VBeanueHrne 00beKTHBOB

YBenuueHne MHUKPOCKOIA: a) MHUHUMAJIbHOE;
0) MaKCUMaJIbHOE

Odopmnenue OTIpaBbI UMMEPCHOHHOTO
MacJIsTHOTO 0ObEKTHBA

YBenuueHne UMMEPCHOHHOTO 00BEKTHUBA

CymHocTh MMMEPCUOHHOTO MeTOoaa
MHUKPOCKOITHUPOBAHUS

[IpaBuna yxoja 3a MMMEPCUOHHBIM
00BLEKTHUBOM

6 O3HaKOMHUTBHCS C PA3TUYHBIMH NPHUEMaMU MHUKPOCKOIHUPOBAHUS
KUBBIX MUKPOOPTaHU3MOB.

7 IlpurotoBuTh TmpemapaThl MO METOAY «pa3laBiCHHAs KaIuls» u3
Pa3JINIHBIX 00OBEKTOB: CMBIBA q)pYKTOB, CTOJI4, PYK, Ppa3JIUYHbBIX HACTOCB,
IMOJIb3YsCh OIIMCAHUCM MCTOIUKH, WU3J10KECHHOH B II. 5 JaHHOT'O pYKOBOACTBA.

8 Ilpenaparel MuKpockonupoBaTh ¢ oObekTHBamMu 10x u 100x.
Onpenenuts GOpMy U COYETAHUE KIETOK, MOJBWXKHOCTb. BBINOIHUTH
3apUCOBKH.

9 Bce HaOmoeHns U pUCyHKH OTMETUTh B Tabiuue 3.3. [log pucynkom
yKa3aTh YBEJIUYEHHE MUKPOCKOIIA.

10 VYkazarb B BBIBOJAX CTENEHb HAOII0IaeMOro pa3zHooOpasus
MPOKApPUOT; MPEUMYILIECTBA MU HEJOCTATKM MCIOJb30BaHUs B padoTe
MPUKU3HEHHBIX NPETapaToB.

Tabmuuna 3.3 — Hekotopsie ocodeHHOCTH MOP(OIOTUHU KIIETOK
MUKPOOPTaHU3MOB

ITapameTpsl XapakTepucTuKa
CocraB cpenbl, O0BEKT
HCCIIENOBaHUS
Bo3spact KyJIbTypbl
dopma KIIETOK
CoueTaHue KJIETOK
IHoaBmkHOCTH
PucyHok KieTox
BriBonnr:
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Tema 4 IlpurorosjieHne GPUKCHUPOBAHHBIX NpPeNapaToB
MHUKPOOPIraHU3MOB M U3y4eHHe MOP(OJIOrMH KIETOK

1 Mopdonorust u pa3mMepbl KJIETOK MUKPOOPTaHU3MOB

2 CxeMaTUyHOE CTpPOEHUE DAKTepUabHON KIIETKU

3 DOranbl U TEXHHKAa MNPUTOTOBJICHUS (PUKCHPOBAHHBIX IPENapaToB
MHUKPOOPTaHU3MOB

4 TIpocThle U CIOXKHBIE METOJIBI OKPACKHU

1 MopdoJsiorust u pazmepbl KJI€TOK MUKPOOPraHM3MOB

Mopdonornueckue Tunbl OaKTEpUil, B CPaBHEHWU C BBICHIUMU
OpraHvM3mMamu, HEMHOrouucieHHbl. Kietku OonbIIMHCTBA OakTepuid
UMEIOT clieytomue Tpu (Popmbl: cPepruyecKyro, IUIUHIPUYECKYIO WU
W3BUTYIO, HO CYILIECTBYET HEOOJNbIIas TpyIa MHULEIMHOO0pa3yIOIInX
dopMm, HUTHATBIX OakTepuid W OakTepuil, 00pa3ylIMX BBIPOCTHL. B
COOTBETCTBMU C 3THUM Bce OakTepuu 1o (opMe NOApa3AeiAIOT Ha

CJIEIYIOILIHUE TPYIIIIHI.

Koxku  (cpepuueckue  KJIETKM)  MOTYT  OBITh  OJMHOYHBIMU
(MUKDOKOKKHM), TIapHbIMH  (IMIUIOKOKKH, HalpuMmep, Henccepus);
TETPAaKOKKH, pacnojaratoumecs 1o 4 B (opMe  KBaaparos;
MIaKeTOOOpa3Hble KOKKH, paclojiararoluecs <aATaxamu» (CapluHBbl);
pacroJararonmecs LEMOYKaMHU (CTpENTOKOKKH); oOpazyroniue
O0echopMEHHBIE  CKOIJIGHMSI B BUJIE  BHUHOTIPAJHBIX  T'PO3JbEB
(ctadmiiokokkn). J{namerp kietok — 0,5-2 MKMm.

Ilanoukoeuonvie Gaxmepuu — HamOOJIEEe MHOTOUMCICHHAs TpyMIa,
KJIIETKM TIPEACTABISIOT COOOWM IMMJIMHIPUYECKUE CTPYKTYpbl. Pa3zmepsl
TaKMX KJIETOK CHJIBHO BapbUPYIOT U MOILYT OBITH OT COTBIX JIOJEH
10 5—10 MM, vame 1-3 MxMm. Takue OakTepuu 4acTo 00pa3yroT Hapbl WM
LIETIOYKH KJIETOK (Hampumep, Majouka CHOMPCKOMN SI3BbI), HO MOT'YT OBITh U
OJIMHOYHBIMU (HapuMep, SHTEPOOAKTEPHH ).

H3eumvle bakmepuu MOTYT OBITh TPEX TUIIOB: 8UOPUOHBL, CRUPUJLTIBL U
cnupoxemut. BuOpuoHbl — OaKTE€pUM, HW30THYTHIE B BHUAE 3alsTOU
(XosiepHBId BHOPHMOH, KaMIMJIOOAKTEp); CHUPUIUIBI HMEIOT HECKOJIbKO
KPYIIHBIX OOBIMHO HEpPaBHBIX 3aBUTKOB (BO30yAHTENIb BO3BPATHOTO
CBIMHOTO TU(}A); CIUPOXETHl UMEIOT BUJ TOHKHX CHUPATICBUIHBIX KIIETOK
CO MHOXXECTBOM paBHBIX 3aBUTKOB M IeTeNb (BO30yauTenb cuduimca,
OoJibIias 3yOHasi CHUPOXETa, Mayasi 3yOHasi CIUPOXETA).
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Humuamoie 6akmepuu — 5TO  1ENIOYKH  (TPUXOMBI) U3
[AJTHHIPAYECKUX, OBAJbHBIX WU JUCKOBHUIHBIX KIETOK. THIUIHBIMH
MPEJICTABUTEISIMHU JAHHBIX OaKTepUil SIBISIOTCS OAaKTEpPUHU, OKHUCIISIOIIUE
cepy (poxnwl Beggiatoa, Thiotrix).

K muyenuiioopazyrowgum  0akTtepusM  OTHOCATCS ~ UCTUHHBIE
AKTMHOMMIIETBI, KOTOpPBIE HMMEIOT CHJIBHO PAa3BETBJICHHBIA MULETUH. Y
HOKApJIUN U MUKOOAKTEpUN MHIIEIUN SIBISETCS BPEMEHHBIM U BO3HUKAET
Ha OINpPEJICJICHHBIX CTAIUSAX POCTa. Y KOPHUHENOJOOHBIX OaKTepUil KIETKU
MMEIOT TOJBKO TEHJICHLIMIO K BETBJICHUIO, HO NPU POCTE KYJIbTYpPHI
HaOJoAaeTCs m1eoMopdr3M KIETOK.

K oaxkmepuam, oopaszyrouium evipocmsvt, OTHOCATCS NOYKYIOIIAECST U
cTeOeNbKOBbIE OakTEepuu. BBIPOCTBI — 3TO BBINISIYMBAHUS KJIETOUYHOIO
COZEPKUMOT0, OKPY>KEHHOI'O KJIETOYHOM CTEHKOM M LUTOIIa3MATUYECKON
MeMOpaHO! M HE OTAEJICHHBIE OT KJIETKU IEPEropoAKod. Y HEKOTOPBIX
OakTepuil BBIPOCTHI CIyKaT JJIs PAa3MHOXKEHUS, y JAPYrux — A
MPUKPEIIEHUS K CyOCTpaTy Wiu JPYT K APYTY.

KpoMe BbllIeniepeynciaeHHbIX, U3BECTHBI 0AKTEpUH, KOTOPHIE HE UMEIOT
KJIIETOYHOW CTEHKU — MUKORIa3mbl. B KylIbType OAHOTO BHJA MOXHO
OJTHOBPEMEHHO OOHapPYXUTh chepuueckue, AJUTUTICOBU/IHBIE,
IPYLIEBUIHBIE, JUCKOBUIHBIC, pAa3BETBICHHBIE W HEPA3BETBJIECHHBIC
HUTYATbIE (POPMBIL.

Apxebaxkmepuu NPEICTABISIIOT cOOOW Tpynmy OakTEpuUil ¢ KIETOYHOMN
CTEHKOW  YHUKQJIbHOW  CTPYKTYpPBL, COAEpKalel  creuupuiecKkue
XUMUYECKHe coequHeHus. Mopdomornuecku MoryT ObITh HENPaBUIIbHOM
(dopmbl, chepuuecKrMU, NaTOYKOBUIHBIMU, 3BE3TYATHIMU U T.]I.

®opMa KJIETOK OOJBIIMHCTBA OaKTEPHH SBISIETCA YCTOWYHBBIM
BUJIOBBIM TMpu3HAKOM. OJHAKO CYIIECTBYIOT OakTepuu, 00JaJarolime
meoMmoppuzmoM. Ilineomopdusm — 310 Mopdosorudeckass U3SMEHYUBOCTh
KJIETOK, B 3aBUCHMOCTH OT YCJIOBUN MMEIOIIMUX BHUJ MAJOY€K, KOKKOB WJIH
oOHapyXHUBaroIIKe ci1adoe BETBICHUE. Y HEKOTOPBIX BUJOB OakTepuid npu
MPOXOXKJACHUM IUKJIa pPa3BUTHUSL HAOIIOaeTCd U3MEHEHHE (OPMBI KIIETOK.
[loaToMy mpu muxkpockonuposanuu ciedyem yKa3zvléamov cpeoy
KybMueuposanus, memnepamypy  KyJbmMUeupo6aHus,  603pacm
Kybmypbl.

B cpennem nmHeliHbIe pa3Mepbl OakTepuil Haxondrcs B npeaenax 0,5—
3,0 MKM, HO €cThb cpenud OaKTEepHil CBOM «THTAHTBI» U «KApJIUKW». B
YaCTHOCTU, KJIETKM HUTYATON cepobaktepun Beggiatoa alba wumeroT
aramerp a0 500 MKM;  OPOJOJIBHBIE pa3MEPbl HEKOTOPBIX KIJIETOK
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ciupoxer Moryt pgocturarb 250 MkM. Camble MENKHE W3 H3BECTHBIX
O0akTepuil — MUKOILIAa3Mbl, TUAMETP KJIETOK KOTopbix cocrasiseT 0,1-0,15
MKM. Pa3mepbl KIIETOK IpOXIKEW, MULIETMAIIbHBIX TPUOOB, MPOCTEUIINX U
BoJiopocien HaxoasaTed B mpenenax 10—100 M.

2 CxeMaTH4YHOE CTPOCHUE DAKTEPUAIBLHOM KJIETKH

Kierka mpokapuoT, HECMOTpPSI Ha OTHOCHTEIBHO MaJlble pa3Mephl,
MMEET BCE OCHOBHBIC CTPYKTYpPHBIE KOMIIOHCHTHI, HEOOXOIWMBIC IS
OCYIIIECTBIICHUsI OOMeHa BellecTB (pucyHok 4.1). CxeMaTu4HOe CTPOCHHUE
OakTepHabHOMN KJIETKHU MOXHO U300pa3UTh CIAEAYIOUIUM 00pa30M:

O06o03HaueHNS:

1 — xneTro4uHas CTEHKA;

2 — UTOILIa3MaTHYeCcKas
MeMOpaHa;

3 — HuTOILIa3Ma,;

4 — HyKneoun;

5 — Me30coMa;

6 — MIEPUTUIaA3MATHIECKOE
MIPOCTPAHCTBO;

'/ — BKJIIIOUCHUS

8 — pubocoma;

9 — kancyna;

10 — MuKpoOKarcyna;

11 — )ryTuk;

12 — nna3mMuaa;

13 — noHOpHAas BOpCUHKA (TTUJIN);
14 — pumOpum (pecHUYKM);

15 — IepeMbIUKa B
MEPUIIIa3MATHYECKOM
MIPOCTPAHCTBE

Pucynok 4.1 — CxematnuHoe CTpoeHHE OaKTEPUAIBHON KIIETKU

Kak u mobas npyras, mpokapuoTHUecKasi KJI€TKa UMEET LHUTOILIa3My,
KOTOpasi OKpYXE€Ha IUTOIUIa3MaThyeckol MmeMOpaHoil. B nwuromnasme
PACITOJIOKEHBI: HYKJICOU], puOOCOMBI, BHYTPHUILIa3MaTHIECKUE
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BKJIIOYEHUSI PA3IMYHOM MPUPOABL, MOTYT HUMEThCs IUasmMuasl. llpu
BIISITYMBAHUU [IUTOIIA3MATUYECKOM MEMOpaHbl BHYTPb KIETKH 00pa3yroTcs
Me30coMbl. LluTomnnasmMa u nMTOIIa3MaTHdecKass MeMOpaHa COCTaBJISIOT
npomonjacm, CHapyXu OT HEr0 pPAaCIOJIOXKEHbl TMOBEPXHOCTHBIE
CTpYKTYypbl. K UX 4MCiIy OTHOCATCS KJIETOYHAs CTE€HKA, KarCyJbl, YEXJIbI,
CJIIM3UCTBIE CIIOU, )KTYTUKH, BOPCUHKH ((PUMOPHUU U TOJIOBBIE MMUJIN) U T. 1.
BopcuHKHN, M KTYTHKU 00s3aTE€bHO CBSI3aHbl C LUTOIIA3MAaTHYECKOM
MemOpaHoil. [To Mopdonoruu KJIETOYHON CTEHKM OaKTEpUu ACNISITCS Ha
IPaMIIOJIOKUTENbHBIE U TPAMOTPHULIATEIIbHBIE.

B cocraB OakTepuil BXOAAT TAKUE€ aMUHOKHUCIIOTBI, YIJIEBO/bI, JIAIIN]IBI
U JpYrue BELIECTBAa, KOTOpPbIE OOBIYHO HE BCTPEYAIOTCS HU B KIIETKaX
pacTeHHii, HM B KJETKaX >KMBOTHBIX (HaIpUMEpP, TEHXOEBbIE KHUCIIOTHI,
MENTUIOTIIMKaH MypeuH). [Ipudem, copepxanre OTIEIbHBIX COEIWHEHUI
CYILIECTBEHHO BapbUPYET B 3aBUCUMOCTH OT BO3pacTa OakTepui, cOCTaBa
Cpeabl U yCIOBUM KyJTbTUBUPOBAHMUS.

3 JTanbl ¥ TEXHUKA NPUTOTOBJICHUA (UKCHPOBAHHBIX NPENapaToB
MHKPOOPraHU3MOB

@UKCUPOBAaHHBIE, OKPALICHHBIE, IPENapaThl MOTYT XPAHUTHCS
muTeNbHoe BpeMsi. Heo0X01MMO MOMHUTB, YTO BO3PACT KYJIBTYPHI,
COCTaB CpEbl ¥ YCIOBUS KYJIbTUBUPOBAHUS CYLIECTBEHHO BIIMSAIOT Ha
MOP(OJIOTHIO U IUTOJIOTHUI0 MUKPOOPTaHU3MOB.

OxpaneHHble NpenapaTbl 0AKTEpUid TOTOBIT B COOTBETCTBUU CO
CHEAYIOIMMH 3TAIAMU:

1 moaroroBka mMarepuaina Jjsi MUKPOCKOITUPOBAHUS,
2 IPUTOTOBJICHUE MA3Ka;

3 BbICyIIMBaHUE U (PUKcaLUs Ma3Ka;

4 okpammBaHue (UKCUPOBAHHOTO Ma3Ka;

5 mpombIBaHUE IpenaparTa BOJAOM;

6 BRICYILIMBAaHHE Mpenapara.

Iloozomoeka K évtnoinenuio padbomut

e [lepen HayanoM pabOTHI KIOBETY C MOCTHKOM JJIsi OKpalllMBaHUS
mpenapara pa3MeliaroT nepes] co0oi Ha cTolie OJIMKE K TIPaBOU pyKe.
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e CHUpTOBKY pacnojiaraloT HAMpOTUB Ce0sl Ha  PACCTOSHUU
npeamieubs. [IpoBepsiOoT HaiMyue CIUPTAa B CIUPTOBKE, OIMPABISIOT
(puTHIB.

e Ha mMocTuK yKIaapIBarOT npeaMeTHble cTekina. Buumanue! Crekna
JOJIKHBI OBITh O0€3’)KUPEHHBIMU M HUX MOKHO JIep>KaTh TOJBKO 3a pedpa.
[Ipn HEOOXOIUMOCTH OBICTPO O0E3KUPUTH MPEAMETHOE CTEKJIO MOKHO B
pe3yibTaTe NPOrpeBaHus B IIAMEHU CIIUPTOBKHU.

e Eciou npencrout OpaTh MUKpOOHBIM Marepuai ¢ IJIOTHOM CpElbl,
Ha CTEKJIO HAHOCST KaIUIk0 BOAOIPOBOJAHON BOJbI MU (PU3HOIOTHYECKOTO
pactBopa (u3oToHudeckuii pactsop NaCl).

o 3axurarotr cnupTtoBKy. Buumanue! ['opsigyro ciupTOBKY HENb3s
nepeHocuTs. Th! Henb3si HU3KO HAKJIOHATHCA HAJ, CHUPTOBKOM, YTOOBI HE
MO/>KE€Yb BOJIOCHI.

Texnonozua npuzomoeyenue uKCuUpoBanHo20 npenapama-masKka

Masku-tipenaparbl TOTOBSIT W3 KOJIOHMWA OakTepuid M TPUOKOB,
BBIPOCIIMX HA CpeJie B Hamkax [leTpu uim Ha MOBEPXHOCTH UCCIEAYEMBIX
OOBEKTOB (HANpUMEp, TUIOABI PACTEHUMN), U3 KUAKUX KYJIbTYD, KUIAKUX
cpen (Hampumep, BOJAa U3 TNPUPOJHBIX HCTOYHUKOB, CMBIBBI C
MOBEPXHOCTEM HCCIEAYeMOro OO0BbEKTa), MyTeM TMOJyYEeHHs] Ma3KOB-
OTIEYATKOB.

e JIns mpuroToBJIEHUS Ipenapara UCCIeIyeMblid MaTepuall O0epyT U3
MpOOUPKH, KOJObI WM 4YamKku [leTpu OakTepruonoruyeckoi nerieil uiu
CTEpWJIBHOM  NUIIETKOW. B HEKOTOpBIX  CllyyasgX  MCHOJIb3YIOT
MpenapoBaIbHbIEC WU OaKTEPUATIbHBIE UIJIbL.

e JlemaroT Ma3kM Ha TPEIMETHBIX CTEKJaX, KakKk MPaBUIIo,
OakTepuaibHOM meTied (mquamerp 2 wiam 4 MM) U3  HUXPOMOBOU
ITPOBOJIOKH.

e  B3saTbIll MUKpOOHBIN MaTepuall TIIATEIBHO CYCIIEH3UPYIOT B Karuie
BOJbI WM (PU3UOJIOTMUECKOTO paCTBOPA HA MTPEAMETHOM CTEKJIE.

e KpyroBeiMu ABWKEHUSMH MaTEPUal PABHOMEPHO PACIpPENCISAIOT Ha
wromaay guamerpom 1,0-1,5 cm. Tombko mpu TakoMm pacnpencneHun
Marepuaga B Ma3Ke MOXHO YBHUAETh H30JUPOBAHHBIE OaKTepuabHBIE
KJIETKU. Eciau uccienyeMplil MaTepuai CONEPKUTCA B JKUIAKOU cpene, TO
MIETJIEW €T0 HAHOCAT MPSIMO HA IPEAMETHOE CTEKJIO U TOTOBAT Ma30K.

e [locie npuroroBieHUs MaszKa IMETIIO CTEPUIM3YIOT B IIJIAMEHH
CIIUPTOBKH, CUTAsi IPU 3TOM OCTaTKA MUKPOOHOIO Marepuasa Ha MeTJie.

Bvicywiugeanue maszka TnpoOBOASAT TPU KOMHATHOW TeMIEpaType.
XOpolIo MPUTOTOBJIECHHBIE TOHKHE Ma3KM HMEIOT OKpYyriyw ¢opmy,
OBICTPO BBICHIXAIOT MPU KOMHATHOM Temriiepatype. boiee ToncTeie Ma3ku
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BBICYIIMBAIOT B TEPMOCTAaTE€ WM MpPU MOJOTPEBAHWHM HAJ IUIAMEHEM
CIIUPTOBKH, HE JIOMYCKasi CBEPThIBaHUs Oenka OaKTepuil U HAPYIICHUS UX
CTPYKTYphl. BpICymmBaHme Ma3zka MNOpOBOAAT I IEPBHYHOIO
3aKpeIUieHus] Marepuaiga Ha CTeKJIe M JUid  [ojdy4yeHus Oosee
Ka4eCTBEHHOTO ITpEIapara.

Qukcauyua Mmazka 4Yalle BCETO OCYIIECTBISIETCS TEPMHUECKH
(bnamOupoBaHueM), T. €. HaJ IJIAMEHEM TOpEIKH. XOTS JaHHBIA METO]I
¢ukcanuu U ABJISETCS JOCTATOUYHO TPYOBIM, HO COXpaHsIeT MOP(HOIOTHIO U
oTHoIIeHHe OakTepuit Kk kpacurtensMm. [Ipemapar memyienHo npoHocsT 2—4
pa3a (B TeueHue 3—4 c) HaJ IJIaMEHEM CIUPTOBKH MAa3KOM BBEpPX (CTEKJIIO
JIOJHKHO HArpeThecsi 10 TaKOW CTENeHH, 4TOObI MPH MPUKOCHOBEHHH K
THUTbHOM CTOPOHE JIaJIOHU BBI3BIBAJIO JIETKOE xOKeHue). bosee miurensHoe
HarpeBaHWE MOXET BbI3BaTh JAe(POpMAIMIO KIETOYHBIX CTPYKTYD.
@dukcaiys MaszKka MpecienyeT CASAyIolue IeNM: a) WHAKTHUBHUPOBATH
MHUKPOOPTraHu3Mbl (OHM TOru0aroT); 0) 3aKpenuTh MX Ha MOBEPXHOCTH
CTEKJIa ¥ TIPEIOTBPATUTH UX CMBIBAHHUE MPU MOCIEIYIONIEM OKPAITUBAHUN;
B) MOBBICUTH BOCIIPUUMYHUBOCTH KJIETOK K KPACUTEIISIM.

Jlns Gornee NETalbHOTO M3Y4YEHHsI CTPYKTYPbI KJIETOK HCHOJB3YIOT
Qukcupyrowgue pacmeopwsl, TnpenOTBpalaioe  (HepMEeHTATUBHBIN
aBTONM3 OakTepuii M  CTAOWIM3UPYIOUIME MAaKPOMOJEKYJbl ITyTEM
XUMHUYECKoro ux cmmuBaHus. Haubonee uvacto mpumeHsitor ¢GopMaiuH,
CIUPTHI, KUAKOCTh KapHya, anietoH u ap. Ma3ku (QuKCHpyOT, ToMenas
mpernaparbl B pacTBOp (HUKcaTOpa HAa HEKOTOPOE BpeMsl WM HAHOCA
(ukcaTop Ha Ma3oOK.

Okpawueanue npenapamog. CriocOOHOCTb KJIETOK BOCIPUHUMATH
Pa3IMYHbIE KPACUTENIM OTPaXKaeT MUX THHKTOPHAJbHBIE CBONCTBA. JTO
ONpeAesIeTCS CTPYKTYPOH U COCTAaBOM KJIETOYHOM CTEHKH.

B ocHOBe OKpacku JexaT CIOXKHBIE XUMHUYECKHEe U (UBHUKO-
xumuyeckue — peakumu. Ilporomnasma  Oakrtepuid, OCOOEHHO B
(uKCUpPOBAaHHBIX Ma3Kax, 00JIaJJaeT CPOJACTBOM K OCHOBHBIM KPACHUTEIISIM.
OxparmmBaHue MpenapaToB MPOBOUTCS C TTOMOIIbIO KpacUTeNel, KOTOPhIE
MOJKHO pa3JesIuTh Ha:

® IO3MTHBHBbIE (METUJICHOBBII CUHUN, (PYKCHH U JIp.) U HeraTHBHbIE
(HUTPO3WH,  TYIIb). [Io3UTUBHBIMM  HA3bIBAIOTCS  KPaCUTENH,
OKpaIllMBAIOIINE  MHUKPOOPraHU3MbI, HETaTUBHBIMM —  KpacUTENH,
3aMOJIHAIONINE  MPOCTPAHCTBO, OKPYXKAIOIIEE MUKPOOPTraHW3MBI, B
pe3yiabTaTe Yero MocjaeAHUE CTAHOBATCS BUAMMBIMU KaK CUITY3Thl Ha (JOHE
KpacuTes;
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e KHCJbIe (303MH, KUCIBIA (PYKCHUH, KOHIO KPACHBIA) U IHIeJOYHbIE
(ocHOBHBIE) (re€MaTOKCUJIMH, a3yp, cadpaHHH, OCHOBHOW (YKCHH).
Kucnsle kpacurenu CBSI3bIBAIOTCS C BEIIECTBAMH, UMEIOIIMMHU IETOYHYIO
peakiyio (HampuMmep, UTOIUIa3MaTUYECKUMHU O€KaMH), IHIECJTOYHbIE —
CBSI3bIBAIOTCSI C KHUCIBIMM KOMIIOHEHTAMH KIIETOK (HYKJIEMHOBBIMU
Kuciaoramu, pubocomamu). Breicokas  konmentpamus JHK wu
pubocomanibHori  PHK B kierke Oakrtepuu nemaer ee  Oojee
YyBCTBUTEIbHON K OCHOBHBIM KpacuTeiasiM. B cBsi3u ¢ 3TuM B
MHUKPOOMOJIOTUYECKON MPAKTUKE NPUMEHSAIOTCS MOYTH HMCKIIOUYUTEIBHO
OCHOBHBIE€ KPACHUTEIIH.

OcCHOBHBIE 1IB€Ta OKpAIIMBAaHUSI MOTYT OBITh CIEAYIOIIUMU:
KpacHbIi (OCHOBHOM (YKCHH, KHUCIBIM (YKCUH, capaHUH, KOHIO
KpacHbIil); (uosieToBbld  (TEHIIMAHOBBIM  (DUOJETOBBIA, METUJIOBBII
(bUONETOBBINA, KPUCTALIMYECKUN (PUOJNETOBBIN); CUHUN (METHUJICHOBBIN
CUHUU, TOJTYUIUHOBBIA CUHUW, BOAHBIA CUHUM); 3€NE€HBIN (MalaXUTOBBIMI
3€JICHbIN, OpUJITTMAHTOBBIN 3€JIEHBIN ).

4 IIpocThie U CJI0KHBbIE METOAbI OKPACKH

BrIensitoT MpoCThie U CIOKHBIE METObI OKPACKHU.

IIpocThiMH MeTOAAMHU OKPAIIMBAHUSA HA3bIBAIOT OKPALIMBAHUE IIpe-

1apaToB KaKUM-JI100 OJIHUM KPaCHUTEJIEM. Hekoropsie
MUKPOOPTaHM3Mbl  (CIIMPOXETHI) IUIOXO BBISBISIEMbIE C TOMOIIBIO
MO3UTHBHBIX KPACUTENEW, JIETKO BBISBISIIOTCA TMpPU  OKPAIIMBAHUU
HETaTUBHBIMU KPACUTEIISIMH.

Texnuka npuzomoeénenus npenapama 3aKI0OYACTCA B CIEIYIOLIEM.
@uUKCHUPOBAHHBIA TpenaparT MOMENIAIOT Ha MNapajyiebHbIe CTEKJISTHHBIC
peliku (MOCTHK), KOTOpBIE JiexaT Haja KrooBeToill. Ha Ma30k HaHOCAT C
MOMOIIIbIO KaneabHUIBI 1 % BOJIHBIN pacTBOp (PyKCHMHA I METHUIEHOBOTO
cuHero Ha 1-2 muH. CregsaTr 3a TeMm, 4YTOOBI BO BpeMs OKpallUBaHUS
pacTBOp Kpacutenssi He mnonacbixan. llocnme 3aBeprieHusi OKpalllMBaHUS,
Kpacurellb ciauBaroT. lIpemapar mpoMbIBarOT BOJOM O TE€X MOp, IMOKa
CTEKarolasi BOJI€ HE CTaHET OECUBETHOW. 3aTeM Ipenapar BbICYIIMBAIOT.
JIJIst 3TOro HWKHIOIO CTOPOHY Mpernapara MPOMOKAroT (HILTPOBAIBHOM
OyMaroi, a BEpPXHIOIO CTOPOHY OCTOPOXHO OOCYIIHMBAaIOT C OOKOB, HE
JIOTparuBasch A0 Maska. lIpemapaT OKOHYaTelbHO JAOCYIIMBAIOT Ha
BO3JyX€ WJIH BBICOKO HaJ IUIAMEHEM CHUPTOBKU. /L1t mosydenus: Oosee
YUCTBIX MpPenaparoB KpacUTENlIb HAHOCAT HA MAa30K, IOKPBITHIN
¢unpTpoBanbHOW Oymaroi. Memoo okpawuseanus 6 moouduxkayuu
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Cunega TO3BOJIIET UCIOJB30BaTh BMECTO PACTBOpPA KPACUTENs 3apaHee
MIPONMUTAHHYIO UM (PHIIBTPOBATILHYIO Oymary. B mpaBrIIBHO OKpaIieHHOM U
XOPOIIIO MPOMBITOM TpeTapare MmoJje 3peHUs CBETI0C B YUCTOES, OKPAIICHBI
TOJIBKO KJIETKH. MUKpPOCKOIIMPYIOT TpenapaTbl ¢ HMMEPCHOHHOM
CHUCTEMOMU.

[Ipn caoxubIxX (auddepeHUIMPYOMUX) METOAAX OKPAIIMBAHUSA Ha
OMH W TOT JKE€ Tpemapar BO3JACHCTBYIOT HECKOJIbKHUMH KPaCSIIUMHU
BEIIECTBAMHM, OJIHO W3 KOTOPBIX HA3BIBACTCSI OCHOBHBIM, JApPyTHE —
JOTOMHUTEFHBIMU.  Kpome KpacuTeneil HMCHONIB3YIOTCS — pa3lIndHbIC
00eCIIBEUMBAIOIINE BEIECTBA: CHUPTHI, KHUCIOTHI, aneroH u ap. C
MTOMOIIBIO CJIOKHBIX METOJIOB OKPAIIMBAHHUS BBISBIISIOT IUTOJOTHYECKHE
OCOOEHHOCTH  KJIETOK MHKPOOPTAaHM3MOB  (KJETOYHBIE CTPYKTYPHI,
BKJIFOUCHUS U T. 11.).

Oxkpacka nmo Meroay I'pama sBIsSeTCS caMblM YHHBEPCAIBHBIM M3
CIOXKHBIX  METOJOB  okpacku. Okpacka TIOJIO)KEHA B OCHOBY
muddepennmanuu  OakTepuil M OTpa)xkaeT  CIOCOOHOCTh  KJIETOK
BOCIIPUHUMATh W YyJCPXKUBATh BHYTPU KIETKH KpacsIuid KOMILIEKC
TE€HIIMAHOBOTO (PUOJIETOBOTO U HoJa MO0 TEepsATh €ro mocjie o0padboTKu
cnupToM. COOTBETCTBEHHO BBIIEISAIOT TpaMIIONOXUTENbHbIE (Bacillus,
Clostridium, Staphylococcus, Streptococcus, Lactobacillus, Sarcina, etc.) u
rpamoTpuniatensubie  (Escherichia, Pseudomonas, Erwinia, Neisseria,
Rickettsia, etc.) GopMBl.

JIist monydeHusl JTOCTOBEPHBIX Pe3yJbTaTOB HEOOXOAWMO TOTOBHUTH
Ma3KH JIJIs1 OKpackd mo ['pamy M3 MOJIOABIX, aKTHBHO PACTYIIUX (OOBIYHO
OJTHOCYTOUHBIX) KYJIbTYp, TaK KaK KJICTKH W3 CTapbIX KYJbTYp HHOTA
JAI0T HEYCTOMYMBYIO peakiuio no I'pamy. ['pamorpunarensueie OakTepuu
MOTYT BBHITJISIJIETh KaK TPaMITOJIOKHUTEIIbHBIC, €CIIH OaKTepuabHAs TICHKA
(Ma30K) CIHMIIKOM TOJICTa U OOECIBEYMBAHUE CHUPTOM HE MPOBEJCHO 0
KOHIIa. [ 'paMItONOXKHUTENbHBIE OaKTEpUHM  MOTYT  BBITJISACTh  Kak
IpaMOTPHUIIATEIILHBIC, €CJIM Ma30K Mepeo0eCIBEYCH CITUPTOM.

Cywinocmos memooa. Ha TOBEPXHOCTH I[MTOIUIA3Mbl KJETKH Yy
IPAMIIOJIOKUTENBHBIX MHKPOOPTAHU3MOB pAaCIOIaraercsi KOMIUIEKC U3
Oenka M puOOHYKJeaTa MarHus, OTCYTCTBYIOUIMN Y TpaMOTpPULATEIbHBIX
Oaktepui. Ilpm  okpammBanuum 1o ['pamy Ha  TOBEPXHOCTU
IPAMIIOJIOKUTENBHBIX KIIETOK 00pa3yeTcsl MPOYHBI KOMIUIEKC U3 OeliKa,
pUOOHYKJIeaTa MarHus, FreHIIMaHBHOJIETa U 10]1a, HE pa3pyLIAIOIUIC TPU
o0pabotke crupToM. Takue OAKTEPUM OCTAIOTCS OKPAIIEHHbIMH B CHHE-
¢uoneroBslid LBET. ['pamoTpulaTenbHble OakTepuu HE 00JIaAaroT
CBOMCTBOM  YAEp)KHMBaTh Kpacky M TIpu 00pabOTKe  CHOUPTOM
oOecuBeunBarorcs. Ji1  BBIABICHUS MX TMpenapar JOKPallINBaOT
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bykcunoM. IIpu 3TOM rpamoTpuIaTebHbIE OAKTEPUM OKPAIIMBAIOTCA B
KpaCHBIHN LIBET.

Imanwl oughghepenyuposannozo oxkpawusanusa no I pamy:

e QDUKCHUPOBAHHBIM Ma30K MOKPBIBAIOT KYCOYKOM (DHUIBTPOBAIBHOM
oymaru (1,5 x 1,5 cM) U Ha HEro J0 IMOJHOTO CMAuyMBaHUS HAHOCST
KapOOJIOBBIA PACTBOpP M€HIIMAHOBOIO (PHOJIETOBOTO MM KPUCTAIUINYECKUIA
buoneToBbIl (Hale Ucnoib3yrT Moaudukanu CuneBa). OkpalivBaHue
MIPOBOJAT HA NMPOTSHKEHUU |2 MUH.

e byMaxKy CHUMAIOT, KpacUTEJb CIMBAIOT U, HE MIPOMBIBAs Ipenapar
BOJOM, HAHOCAT Ha mnpenapar pactBop Jlroromas Ha  1-2 MuH 10
MOYEPHEHUS Ma3Ka.

e CrnuBaroT pacTBOp JItorosms, okpameHHbI Ma30K 00eclBEUBa0T 96°
STWJIOBBIM crniupToM. {51 3TOoro mpemnapar 2—3 pa3a NOMENIAOT B CTaKaH
CO COUPTOM JI0 MPEKpalleHUs OTXOXKACHUS (DPHOJETOBBIX CTPYeK (Bpems
oOecuBeunBanus — He 6osiee 30 ¢), Tubo HanMBaT 2—4 Kaluld COUpTa Ha
Ma3ok Ha 3045 c.

e [Ipenapar ObICTPO MPOMBIBAIOT BOJOM (KaK OMMCAHO BBHIIIIE).

e Ma30oK JONOJHUTENBHO OKPAIIMBAKOT HA NPOTSDKEHMU |—2 MUH
BOJHBIM pacTBopoM (pykcuHa (pykcun Ildeiiddepa).

e Kpacurenb CAMBaIOT, Mpenapar NPOMBIBAIOT BOAOW, BBICYIIMBAIOT
(uIpTpOBaNBHONU OyMaroi.

® MUKPOCKOIIUPYIOT C UMMEPCHUOHHON CUCTEMOI.

e I'paMmnoJioxkuTEIbHbIE O0akTepum OKPALINBAKTCS B
(proJ1eTOBBIN LBET, IPAMOTPHLIATE/IbHbIC — B PO30BbIH.

Hyxkueona. OOHapyX uTh HYKJIEOU] B OaKTepUaJbHON KIIETKE IpHU
MOMOIIIM  CBETOBOI'O MHUKpPOCKONMAa TpynHo. [  u30buparenbHOro
OKpalllMBaHUsg HYyKJIeouaa (UKCUPOBAHHBIE KIETKH MPEABAPUTEIHHO
00pabarpiBaloT pUOOHYKJI€a30M WM Pa30aBJICHHON COJSTHOM KHCIIOTOM,
yTo0Bl pa3pymuTh pudocoMabHyto PHK. Ilocnenyromiee oxpariuBanue
OCHOBHBIM KpacUTEJIEM IO3BOJISIET BBIIBUTh HYKJIEOWJ B BHJE IUIOTHBIX
T€Jl C HENPaBUJIbHBIMU OYEPTAHUSIMU, PACIOJIOKEHHBIE B IIEHTPE WM Ha
MOJIFOCAX KJIETKHU.

Oxpacka KHCJIOTOYCTOMYMBBIX Oakrepuit mo wmerony Lluns-
Hunbcena otpaxkaer 0COOEHHOCTH MUKOOAKTEPHUI M HOKap WM.

Ipunyun memooa. KucnoToyCTOMUMBOCTH ATUX OAKTEpPU CBsA3aHA C
BBICOKUM  COJEPKAHUEM  JIUIHUOB B KJIIETOYHOM  CTEHKE.
KucnoroycroiiunBble OaKTEpUU OKpAIIUBAIOTCS KapOOJOBBIM (PYKCMHOM
[uns mpu HarpeBaHWM Tpenapara B KPACHBIA LBET M COXPAHSAIOT ATy
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OKpacKy  TIOCIe oO€ecClIBEUMBAHUS  CEPHOM KHUCJIOTOU.
HexkucnoroycroiiunBble OakTEepuu OOCCIBEYMBAIOTCS KHUCJIOTOM H B
MOCJIEAYIOIIEM JOKPAIIMBAIOTCSI METUJIICHOBBIM CHUHUM B CHHUU IIBET.

JI1s1 BBISIBJIEHHSI KAICYJI MMOJIb3YIOTCS Pa3IMUHBIMU METOJaMU, Cpean
KOTOPBIX MOXHO OTMETUTH Mmemod byppu wn Bbyppu-I'unca. B ocHoBe
METO/Ia JISKUT HEraTUBHOE KOHTPACTHUPOBAHMUE. TaK Kak Karcysia Wiy TEJIO
MHUKPOOHOM KJIETKM HE BOCHPUHUMAET KPACUTENHM, TYIIBIO OKpaIIuBaETCs
muuib (oH Mukponpenapara. Kamncyna BujHa Kak HEOKpaIllEHHAsl 30Ha Ha
TeMHoM (¢oHe TymeBoro Maszka. I[lo wmerony byppu-I'unca Ttena
MHUKPOOHBIX KJIETOK JOMOJHUTEIBHO OKPAIIUBAIOTCS B KPACHBIM IIBET
(PYKCHUHOM.

s OKpalIMBAHUA KTYTHKOB TIPEUIOKEHO HECKOJIBKO METOIOB,
OoOIIMM 3TamioM [JIsi KOTOPBIX SIBJISIETCS MNPOTPABJIMBAHUE IMperapara
(o0bryHO pactBOpamu TaHHuHaA, KAI(SO4),, HgCl,) u mnocnenyromas
oKpacka (Jarie kapOoJOBbIM pacTBOpoM (PpykcuHa). B pesynbraTe 3TOro Ha
KIYTUKaX IPOUCXOAUT OCAXKICHHE KpacuTens, Onaromaps dYemy
OJIHOBPEMEHHO JIOCTUTAe€TCs KaK yBEJIMYEHHWE UX TOJIIUHBL, TaK W
YMEHBIIIEHUE npo3padyHOCTH. OJHMUM W3 TPEIIOKECHHBIX METOJIOB
OKpAILIMBAHUSA KIYTUKOB sBIsSieTCs Mmemood Jleighzona. llpenapar
MHKPOCKOIIMPYIOT C HWMMEPCUOHHOM cucrtemon. Kierkm Oakrepuit
OKPAIIMBAKTCA B KPACHBIH BET, KTYTUKH MPUHUMAIOT BUJ TOJCTHIX
HHUTEH, OTXOASIIIUX OT KJIETKH.

Bonpocs! 1y caMOKOHTPOJIA

1 Ilepeuncnure OCHOBHBIE MOP(}OJOTMYECKUE THUIIBI  KJIETOK
MUKPOOPTraHU3MOB.

2 OxapakTepu3yiTe CXeMaTUIHOE CTPOCHUE OaKTepHUaTbHOM KIIETKHU.

3 Ilepeuncnute 3Tanbl OPUTOTOBJICHUS (PUKCUPOBAHHBIX MPENAPATOB
MHUKPOOPTaHU3MOB, OXapaKTePU3ynTe ux.

5 Knaccuduuupyite HCHOJIb3yeMble B MHUKPOOUOJOTHH KpPACUTEINH,
0XapaKTEPU3YUTE UX.

IIpakruyeckoe 3ansatue 4

Heab: 03HAKOMJIIEHHE C METOJUKOW MPUTOTOBJICHUS (PMKCUPOBAHHBIX
MIPENAPATOB, NPOCTBIMA U CIOKHBIMU METOJIAMH OKPACKH; O3HAKOMJICHUE
¢ MOp(OJIOTHEN U LIUTOJOTUEN PAZINYHBIX MUKPOOPTaHU3MOB.
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Marepuanbl M 000pyAoBaHHMe: MHKPOCKOIBI OHOJIOTHYECKUE,
MIPEAMETHBIE U TOKPOBHBIE CTEKJA, CHUPTOBKH, OAaKTEpHUAIbHBIE METIIH,
MMMEPCHOHHOE Macj0, CTEPUJIbHBIE MMUIIETKU, TUHUETHI, (PUIbTPOBAIbHAS
OyMara, CIMYKH, MAJIOYKHA BaTHBIE THTUEHUYECKUE, MAPKEPhI, CTEPUIIbHBIC
yamku [letpu, Ha rpynny — B 50 mu konbOe cTepuiibHas BOJIOIPOBOIHAS
BOJIa, JUCTWUIMPOBAHHAS BOJA I NPOMBIBKH, NMPOMBIBAJIKU, KIOBETHI,
MOCTHKH, HAa0Op TOTOBBIX PAacTBOPOB KPacok B miTatuse, crmpt 96° |
ITATIETKHA, HACTOU U3 €CTECTBEHHBIX MATEPHUAJIOB: MsIca, TOPOXa H T./I.

Xoa padoThI
1 Paccmotpers pa3zHooOpaszue ¢GopM MPOKAPUOT HA pucyHke 4.2.

Onucate MOpQOJOTHIO BCEX MNPEICTABICHHBIX (POPM COIMIACHO CXEMeE
tabmubl 4.1. OpopMuTh TaOIUILY B TETPAJIH.

Pucynok 4.2 — Paznoo06paszue (popm npokapuor

Tabmuua 4.1 — Mopdosorusi KIeToK MUKPOOPTaHU3MOB

No PucyHok Mukpooprannsma dopMma KIIETKH, COYECTAHUE
/1
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2 Paccmorperh pucyHOK 4.1. OnpenenuTs yKa3aHHBIE O] HOMEPAMU
CTPYKTYpbl OaKTepHalbHOW KIIETKH. 3apuCcOBaTh CXeMy B pabouei
TETpPaau, CIeJIaTh COOTBETCTBYIOIIME 3alIMCU HA3BAHUM.

3 O3HAaKOMHUTBCS C JTalaMM W TEXHUKOW  IPUTOTOBJIIEHUS
(PMKCUPOBAHHBIX ITPENAPATOB MUKPOOPTaHU3MOB.

4 CocrTaBuTh CX€MY MPOCTOrO0 METOAA OKPAIIIUBAHUS.

5 CocraBuTh CXEMY OKpalIMBaHUs Mpenaparos no meroxy ['pama.

6 IIpuroToBUTH GUKCUPOBAHHBIN MPENapaT ¢ UCIOJIb30BAHUEM
IIPOCTBIX METOAOB OKPACKH.

7 IlpurotoBUTh (PMKCUPOBAHHBIN MTpenapar no Mmeroxay ['pama.

8 [Ipenaparsl MUKpOCKONIMPOBAThH ¢ 00bekTHBaMu 10x u 100x.

9 OxapakTepu3oBaTh 0COOEHHOCTH MOp(OoJIOrHu KJIETOK
MHUKPOOPTaHU3MOB COrJIacHO cxeMe Tabmuubl 4.2, 3anucaTh B padoudyro
TeTpa/b. BBIMONHUTE PUCYHKH, TOJ PUCYHKOM VYKa3aTh YBEIWYCHHE
MHUKPOCKOTIA.

Tabmmua 4.2 — HekoTopbie 0cOOEHHOCTH MOP(OJIOTUH KIETOK
MUKPOOPTaHU3MOB

[TapameTpsl XapakTepucTukKa

CocraB cpenpl,
00BEKT UCCIIEI0BAHUA

Bo3spact KyJIbTypsl

dopMma KIIETOK

CoueTaHue KJIETOK

Oxkpacka no ['pamy

PucyHOK KJIETOK

BriBonnr:

10 Vkazate B BbIBOJAx HaOmomaeMoe pa3zHooOpazue IpOKapHoT;
MPEUMYIIIECTBA UCTIOIB30BaHUS B paboTe (PMKCHUPOBAHHBIX MPEMAPATOB.
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Tema 5 IIuraTesbHbIE CpeAbl: COCTAB, HA3HAYEHUE,
TEXHUKA MPUTOTOBJICHUS

1 OnpeneneHne MNOHATHS «IUTaTEIbHAs cpena», TpeOOBaHUS K €€
COCTaBy

2 Knaccudukanus TuTaTebHbIX CPe

3 IIpUroToBIIEHHE MTUTATEIBHBIX CPEL

4 HauGonee HCIIOJIb3yEMBIE ITATATENbHBIE cpeabl B
0aKTEPUOJIOTMYECKON MPAKTUKE

1 OnpenesieHre NOHATHA «IUTATEJIbHAS CPeaay,
TpeOOBaHMS K €€ COCTABY

[ToTpeOHOCTH MHUKPOOPraHHU3MOB B IIATATEJIbHBIX  BEIIECTBaX
YPE3BbIUAMHO PAa3HOOOpPA3HBI U  OMNPEACISIOTCA OCOOCHHOCTAMH UX
MeTadonIn3Ma.

B mmumpokom cMbIcie CJI0Ba MNUTaTeJbHas cpela I0JLKHA
COOTBETCTBOBATH CJIEAYIOIIUM TPeOOBAHUSAM:

Bo-nepBbIx, nutaTtenbHas cpefa JOJDKHA BKIIOYATh JAOCTYIHBIA ISt
KJICTKUA UCMOUHUK IHepzuu. [ oqHux opranu3MoB (hoToTpodoB) Takum
WCTOYHHUKOM  CIYXKUT  CBET, JJIA  JpPYyrUX —  OpPraHUYECKUi
(XeMoOopraHoTpodbl) WJIK HEOPTaHUUECKUN (XEMOTUTOTPOdbI) CyOCTpar.

Bo-BTOpBIX, Cpema JOMKHA ~ CcOAEpKarb BCE  HEOOXOIUMBIE
KOMNOHeHmbl 0711 duocunmemuyeckux npoyeccoe B kierke. llpuuem
CUHTETUYECKHE CIIOCOOHOCTH MHUKPOOPTraHM3MOB MOTYT BapbHpPOBATH OT
MCIIOJIb30BAHMS YIJIEKUCIIOrO ra3a B KAYe€CTBE €AMHCTBEHHOI'O0 MCTOYHUKA
yriepoaa (aBToTpodbl) 10 MHOTPEOHOCTH B 00Jie€ BOCCTAHOBJICHHBIX
COCIMHEHUSIX YIylepoja — KHUCIOTax, CHOUpTax, YrjieBoAax W Jp.
(rerepoTpodsr).

B y3koM cMbICiIe CJI0BA J1100a:A UCKYCCHBEHHAA NUMAMeNbHAsA cPeda
00J19{CHA COOMBEMCMEOBAMb CEOYIOUUM MPEDOGAHUAM: COICPKATH BCE
HEOOXOUMBIE I pOCTa MHTATENIbHbIE BEUIECTBA B JIETKO YCBOSIEMOM
dbopMe; HMETh ONTUMAIbHYK) BJIAXKHOCTh, BA3KOCTh, pH, OBITH
M30TOHUYHOM, COQTaHCUPOBAHHOM C BBICOKOM OydepHON €MKOCThIO U, IO
BO3MOXKHOCTH, IIPO3PAYHOM.

IurarenbHoii cpegod B  MHUKpPOOWOJOTMU  HA3bIBAIOT  CPEJBbI,
coZiepXxaliue pa3IuvHble COCAUHEHUsI CIO0KHOIO WIIM MPOCTOr0 COCTaBa,
KOTOpbIE TMPUMEHSIOTCA JUISI  Pa3MHOXXEHUS MHUKPOOPraHU3MOB B
Ja00paTOPHBIX WJIM TPOMBINUICHHBIX ycioBusx. Eme B 1930 romy ux
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OBLIO KJIACCU(PHUIIMPOBAHO HE MEHEE ABYX THICAY, HO YHCIIO MHIPEIUEHTOB,
ABJISIIOLIIUXCS.  HUX  HEOTHEMJIIEMBIMH  KOMIIOHEHTaMH, OTHOCUTEIBHO
HEBEJIMKO, a WX KOMIIO3UMIMU CO3/AI0TCA Ha ONPEENEHHBIX OOLUX
npuHuunax. [ns pa3smMHOXKEHHS JHOOBIX OakTepuii HEOOXOIUMO
obecneyuTh Moaxojsilee OMoPU3NIecKoe OKPYKEHUE U OMOXUMHYECKUE
MUATATEIbHBIE KOMITOHEHTHI.

Jlns pocta aBTOTPO(HBIX OakTepuil MOTPEOHOCTH B MUTATEIbHBIX
BEIIECTBAX  JIOBOJIBHO  TPOCTBI:  BOJA, JIBYOKHCh yrjiepoia H
COOTBETCTBYIOLIME Heopranudeckue coiu. Hampumep, Oaktepun pona
Nitrobacter accumunnpytor CO, U MONy4arOT SHEPTUIO IIYTEM OKHUCIICHHS
HUTPUTOB B  HUTpPAThl. [ereporpodHble OaKTEpUH  HCHOIB3YIOT
OpraHWYEeCKHE COEIMHEHMS B JBYX MLeNsIX: 1) B KadecTBE HCTOYHHUKA
SHEPTUM; TIPU OSTOM OPraHUYECKOE BEHIECTBO OKUCIAETCS WU
pacuieruIsieTcsi ¢ BBICBOOOXKIEHHMEM  JHEPrUM U 00pa3oBaHUEM psiaa
KOHEUHbIX NpoAykToB Tuna CO,, OpraHM4ecKux KHCJIOT U Jp.; 2) B
KauecTBE  CyOCTpaToB,  ACCUMWIMPYEMBIX  HEMNOCPEACTBEHHO  C
00pa3oBaHUEM KJIETOYHBIX KOMIIOHEHTOB WJIM ISl UX CUHTE3a B PEAKIUSX,
TpeOyrolux 3arpar sHepruu. Tak, E.coli criocoOHa K poCcTy Ha MPOCTOM
cpeie, CoJep)Kalled TOJbKO TJIIOKO3y M HEOPraHW4YecKHe COJIU.
MonoyHOKHUCIIBIE K€ OAKTEPUU PACTYT HA CIOKHBIX CPElax, COAECPKaALIUX
B KayecTBe J00AaBOK psAJ OpPraHUYECKUX COEAMHEHUN (BUTAMHUHBI,
AMUHOKHCIIOTHI U JIp.), KOTOPbIE KJIETKHM HE B COCTOSIHUM CUHTE3UPOBATH
CaMOCTOSITENbHO. Takue coeIMHEeHNs Ha3bIBAIOTCS (pakTOpamMu pocra.

2 Kinaccudukauus nuraTeJIbHbIX Cpe/l

BriOop mnuTarenbHOM Cpelbl 3aBUCUT B 3HAYUTEIBHOM CTENEHU OT
1eJaeld SKCIEepPUMEHTA, a CYHIECTBYIOIIAs KIIACCHU(PUKALMS MUTATEIbHBIX
CpeJ YUUTHIBAET XapaKTEPUCTHUKY UX CIEAYIOIIHNX OCOOCHHOCTEHN.

1) IIo cocraBy muTaTesibHbIE Cpelbl JCIATCA HAa HATYpaJbHbIEe U
CHUHTETHYECKHE.

HaTtypaabHbIMH Ha3bIBaIOT CPEIbI, KOTOPBIE COCTOSAT M3 MPOAYKTOB
PACTUTENBHOTO WM JKUBOTHOIO  MPOUCXOXKACHUSA,  HMMEIOLIUX
HeonpeoeeHHblil XumMuueckuii cocmae. llpruvepaM MUTATEIBHBIX CPE
TaKOr'0 THUIIA SIBJIIOTCS CPEJbl, IPEACTABIISIONINE COO0M CMECh MPOAYKTOB
pacrnaja 0esKoB (Ka3erHa, MBI MJIEKOMUTAIOIINX), 00pa3youXcsl IpH
ux ruaposuze. Kucinotueii (HCI) ruaponus O€NKoB HUCMONB3YETCS s
MPUTOTOBJICHUS TOJHBIX TuUapoinu3aToB. JlelictBue ¢GepMEeHTOB THUMa
TPUIICHHA, IMAHKPEaTHHA, IarauHa MPUBOIUT K HEMOJHOMY THIPOJIHU3Y
O€JIKOB, B pe3yjibTaTe 4ero oOpa3yroTcs nemmownwvl. Kak mnpaBuiio, Ha
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MENTOHHBIX MUTATENbHBIX CPEJaX MUKPOOPTaHHU3MBbI PACTYT Jy4lle, YeM
Ha MUTATENbHBIX CPEJIaX, IPUTOTOBIECHHBIX U3 MOJHBIX TUAPOIU3ATOB WIH
cMeced aMHMHOKHMCHOT. [Ipu QepmMeHTaTUBHOM THAPOIU3E, BEPOSTHO,
COXpaHAIOTCA JlabuibHble (akTopbl pocra. Kpome Toro, wmHorue
MUKPOOPTaHM3Mbl JIy4lll€ pPa3MHOXKAIOTCA Ha Cpefax, CoAepkKaliux
HEOONIbIINE TIENTUJIBI, IOTOMY 4YTO HX OHH MOIYT YyCBauBaTh
HEIMOCPEACTBEHHO, 4 OTCYTCTBYIOLIME AMUHOKHUCIIOTHI — HET.

K nuraTenbHbIM cpeaM HEOIPEAEIEHHOIO0 COCTaBa MOKHO OTHECTH U
Cpenbl, MOJTYYEHHBIE HAa OCHOBE PACTUTEIBHOIO CHIPbS: KapTO(EIbHBINA
arap, TOMaTHbIA arap, OTBapbl 3JAaKOB, JPOXOKEH, MMBHOE CYCIJIO, HACTOU
ceHa u nap. K unciy cpen HeonmpeaeleHHOro cOocTaBa OTHOCST U CPEJbI
MOJIyCMHTeTH4YecKHe. B Takyro cpery BHOCST U3BECTHBIE COEAMHEHUS KaK
SIBHO HEOOXOAMMEBIC, a TakXke J00aBJISAIOT HEOONBIIOE KOJIMYECTBO
IPOXOKEBOIO WJIM  KYKYpPY3HOTO OJKCTpakTa (WM Jr000ro Jpyroro
MPUPOJHOIO TPOJIYKTA) AJII OOECHEUYEHHS HEU3BECTHBIX MOTPEOHOCTEM
pocta. OcHO6HOe Ha3HayeHue TAKUX TUTATEIbHBIX CPEJ — BBIJECICHUE,
KYJIbTUBUPOBAHME, IIOJy4YE€HHE OHUOMacchl W TMOAJAEPKAHUE KYJIbTYp
MHUKPOOPTaHU3MOB.

CuHTeTHYeCKHEe Cpelbl — 3TO Cpeabl OINPEIEIEHHOTO COCTaBa,
MPEACTABICHHBIE YUCTHIMU XHMHYECKUMHU COCIUHEHHUSIMHU, B3SITHIMH B
TOYHO YKA3aHHBIX KOHUEHTpPAUUsSX H COOTHOILIEHUSX OTIEIbHBIX
anemMeHTOB. (OO0s3aTelbHBIMA KOMIIOHEHTAMHU TaKUX Cpeld  SIBISIOTCS
HEOPraHMYECKUE COJIM W VYIIepoA- U a30TCOAEprKallUMe BEIEeCTBa
(TUMUYHBIMU MPEJICTABUTENAMU SBIISIFOTCS TtoKo3a U (NH4),SO4). Yacto k
TakUM cpeaaM J00aBisAIOT Oy(epHble pPacTBOpPbl M XEIATUPYIOIIHE
coeIMHEHUs. AyKCOTpO(HBIE OPTraHU3MbI PACTYT HA TAKUX CPEAaxX TOJIBKO
Mpyu  J100ABJICHUU COOTBETCTBYIOMUX (PaKTOpoB pocta. OcHoHOe
Ha3HaYeHue TAKUX T[UTATEIbHBIX Cpell — MH3YyYEHHE OCOOEHHOCTEM
dusznosmornn U MeTa0oIM3Ma  MHUKpPOOPTaHU3MOB,  BBIJCIICHHE
T€HETUYECKUX PEKOMOMHAHTOB U T. [I.

2) Ilo Ha3HAYEHUIO cpeAbl PAa3Je/sOT HA OCHOBHbBIE, JJIEKTUBHbIE U
nuddepeHIHANBHO-INATHOCTHYECKHE.

K OCHOBHBIM OTHOCATCA Cpefbl, NMPUMEHSAEMbIC ISl BBIPAILMBAHUS
MHOTUX Oaktepuid. Hampumep, 3TO TpUNTHYECKUE THIPOJIU3ATHI PHIOHBIX
MPOAYKTOB WJM Ka3enHa, U3 KOTOPBIX TOTOBAT JKHUIKYIO Cpexy
(muTaTeNnbHbIA OyJIHOH) U TUIOTHYIO (ITUTATENIbHBINA arap). K HUM OTHOCAT U
Msaco-nentoHHeii  arap  (MIIA), kOTOpbli  NpPUMEHSIOT  AJIA
KYJIbTUBUPOBAHUS  ME30(MIBHBIX  a’3poOHBIX U  (PaKyJIbTaTHUBHO-
aHa’POOHBIX MUKPOOPTaHU3MOB, U CcoJIONOBbIN arap (CA) — NpUMEHSIOT
JUIsL KyJIbTUBUPOBAHUSL APOACOKEH M IUIECHEBBIX TI'puOoB. Takue cpessl
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CJIy’aT OCHOBOH JIJIsl IPUTOTOBJICHUSI 00JIE€ CIIOKHBIX MUTATEIIBHBIX CPE.
B kauecTBe OCHOBHBIX MHOTI'/IA UCIIOJIb3YIOT CUHTETUYECKHUE TUTATEIbHBIC
cpeabl, K KOTOPhIM J00aBJIAIOT AMHHOKHCIOTHI, BHUTAMHUHBI, IIE€NTOH,
IPOXKKEBOM DKCTPAKT U T.A.

JJIeKTHBHbIE CpeAbl O0ECIEYMBAIOT IMPEUMYIIECTBEHHOE pPa3BUTHE
OJIHOTO WM UEJIOoW (PU3MONOTrMYECKONM TPyNIbl MHKPOOPraHU3MOB.
Hanpumep, s mperMMyIIECTBEHHOTO BBIJAEICHUS TPaMOTPULIATEIbHBIX
OakTepuil OBIBACT JOCTATOYHBIM JI0OABJICHHS B MHTATEIBHYIO CpEIy
TpU(ECHUIMETAHOBBIX ~ KpacHuTelled (KpUCTANIMYECKUl  (PUOJIETOBBIM,
MaJIaXUTOBBIA 3€J€HBbIN U T. 11.). JIJIsl BeIICICHUSI CTAQUIOKKOKOB B Cpelly
MOXET OBbITh JOOABIIEH XJIOPUCTBIM HATpUK B KOHLEHTpauuu 7,5 %. Ilpu
ATON KOHIIEHTPALIMU POCT JPYrux OaKTEepHil MOAABISAETCA. DIJICKTHUBHBIC
cpeabl MPUMEHSIOTCS Ha TEPBOM dTalle BBIACICHHUS YUCTOM KYJIbTYpbI
OakTepui, T. €. IPU NOJIyYCeHUU HAKOIIUTEIbHON KyJIbTYpPHI.

JuddepeHIHATBLHO-IUATHOCTUYECKHE CPeIbl MPUMEHSIOTCS IJIs
OBICTPOI MACHTU(DUKAIUN OJIM3KOPOJCTBEHHBIX BHI0B MUKPOOPTraHU3MOB,
UL ONIpPEAENCHUs]  BUJOBOM  NMPUHAIJICKHOCTH, B  KIMHHUYECKOU
Oakrepuosnioruu U T.1. [[puHIMI TOCTPOEHUS TaKUX CPEJl OCHOBAH Ha TOM,
YTO pa3Hble BHUABl OaKTepWil pa3IMyYalOTCAd MEXKIy CcoO0O0H 1o
OMOXMMHUYECKON aKTUBHOCTH M UMEIOT HEOJIMHAKOBBIM Ha0Op (EepMEHTOB,
pacUICIUISIOIUX CyOCTpaThl, BXOASIINE B COCTaB TUTATEIBHOMN CpEIbI.

B cocraB muddepeHmanbHO-IMarHoCTUYECKON Cpelibl BXOIAT: a)
OCHOBHas MMUTATEINIbHAS cpefa, o0ecleunBaronias pa3MHOKEHUE OaKTepuid;
0) ompeaeneHHbI XUMHUYECKUW CyOCTpaT, OTHOUIEHHWE K KOTOPOMY
ABJISIETCS. TUArHOCTUYECKUM MTPU3HAKOM JIJI JAHHOTO MUKPOOPraHU3Ma; B)
LBETHOW MHAMKATOP, U3MEHEHUE OKPACKU KOTOPOrO CBUACTEIBCTBYET O
OMOXMMHMYECKOW pEaKIMyu M HAJIMYUUA JAHHOM (EPMEHTHOM CHUCTEMBI Y
HCCIIEyEMOr0 MUKPOOpraHu3Ma.

Hanpuwmep, cpena JIeBuHa B KaueCTBE MHIUKATOPOB COJEPKUT J03UH U
METWJICHOBBI CHHUM, UCXOJHO OKpall€Ha B YEPHO-CMHHMM LBeT. KieTkw,
OCYILECTBIISAIONINE OpoKeHHe, OoO0pa3yloT KOJOHWUU, OKpAaIllCHHBbIE B
YEpHBIA C METAJUIMYECKUM OJIECKOM IBET, a KOJOHHMH, HE 00JIa/aroliue
ATUM CBOMCTBOM, OecuBeTHbI. JlaHHas cpeaa MO3BOJISIET OTJIMYATh
0aktepuu poaa Escherichia ot 6aktepuil poaa Proteus. J1jist 3TOM ke 1eIu
Ha MMPAKTUKE YaCTO UCTIONB3YIOT CpeRy DHIO.

3) I1o KOHCHCTEHIIUU CPEIBI MOTYT OBITh KMAKUMH, MOJYKUAKAMH,
TBEePAbIMH, CHIITyYHUMH.
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3 IlpuroroBjieHUEe MUTATEJIbHBIX CPe/l

Kuakue nurate/ibHbIe CpeAbl MOIYYalOT IPU PACTBOPEHHUHU B BOJE
OINPEJIETIEHHOTO HEOOXO0IMMOIro HabOpa MUTATEIbHBIX BEHIECTB, MAKPO- U
MHUKPO3JIeMEHTOB. 10 cocTaBy OHM MOTYT OBITh KaK HAaTypaJbHbIMH, TaK U
CUHTETUYECKUMU.

Cpeabl B TBepaoOM cOCTOSIHUM B (opMe IUIOTHBIX Telel
MCTOJIb3YIOTCS B OakTepuosioruu co BpemeH P. Koxa. Haubonee BaxxHbIM
MPEUMYILIECTBOM HCIOJIb30BaHUS TBEPABIX CPEJl ABJISIETCS TO, YTO HAa HUX
MO>HO BbIpaIlIMBaTh MUKPOOPTaHU3MbI B BUJE KOJOHHI, 00pa3yrOIIMNXCs
13 OTJEIbHBIX KJIETOK MOIMYJISIUY.

[IpuroroBneHue  TBEpABIX  MUTATEIBHBIX  CpPeJd  JOCTUTaeTcs
N00aBJIEHUEM K JKUAKUM CpelaM OIpPEAEeICHHBIX YIUIOTHUTENEH, B
KaueCcTBE KOTOPBIX MOTYT BBICTYNAaTh arap, >eJaThHa, CHUJIMKareib,
KapparcHas.

Haubosee pacnpocTpaHeHHBIM W3 YIUIOTHUTENEH SIBISICTCS azap —
MOJINCaxapu/, BBIIEIAEMBbId U3 KpPACHBIX MOPCKMX BOJOpPOCIEH H
COCTOSIIIMI U3 ABYX MoaucaxapuaoB — arapossl (70 %) u araporekThHa.
OH oOsamaer psaOM TOJIE3HBIX CBOMCTB, B 4YAaCTHOCTH: 1) crocoOeH
oOpa3oBbiBaTh B BOJE Tenu; 2) ruaButcsa npu Temmeparype 100 °C u
3aTBepeBaeT npu 45 °C; 3) He pacuieriaeTcsl o BIUsIHUEM (EPMEHTOB
MHOTMX BHUJIOB MHKPOOPTaHU3MOB; 4) TepMOJaOWIbHBIE BEUIECTBA H
’KUBBIE MUKPOOPraHU3MbI HE Pa3pyIIalOTCs NpU A00ABIECHUN K HATPETOMY
no 45 °C pacmiaBjIe€HHOMY arapy, €Cid CMEeCh Cpazy K€ OXJIaJUTh; S)
arapoBbI€ TEJIM MMEIOT BBICOKYIO CTENEHb MPO3PAvYHOCTH; 6) Hambosee
4acTO MCIOJIb3yeMble KOHIEHTpauu 1,5-2,0 % SBISAIOTCS OTHOCUTEIBHO
HEBBICOKMMH M UX IPUMEHEHHE OTHOCUTEIBHO 3KOHOMHYHO.

/Kenamuna — 0e€lOK, TPUTOTOBJICHHBIM U3 KOXHU M KOCTEM.
«YTIIIOTHSIOMAs KOHIEHTpanusa kenatuabl — 17-20 %. Hcnonb3yercs
JUTS CTICIMANIBHBIX 1I€JIeH, TOCKOIBKY 00pa3yeMblil €10 rellb IIABUTCS MPH
temmeparypax okoino 30 °C. Kpome TOro, »ejiaruHa pa3xKuKaeTcs
MPOTEOTUTUYECKUMH (PEPMEHTAMU MHOTUX MHUKPOOPTaHU3MOB.

Cunukazenem Ha3biBaloT JBYOKHUCH KpeMHHUs (S10,). Cpenbl Ha OCHOBE
cumukarens  (1,5-2,0 %) wucnonp3yroT Uil MOJIYYEHHS  KYJIbTYp
aBTOTO(QHBIX OaKTepHii, TaKk Kak MpU D3TOM B CpeAe OTCYTCTBYIOT
oprannyeckue BemiecTBa. C IMOMOIIBIO CHUJIMKArelMeBbIX CpPEll TaKkKe
MOKHO OIPENENSITh HOTPEOHOCTH OAKTEPHUIl B BUTAMHUHAX.

Kappacenan («pacturenbHas >KelaTHMHa») — JOOBIBAETCA  IyTEM
AKCTPAKIMU M3 ONPENEIECHHBIX BHJIOB KPACHBIX MOPCKHX BOJOPOCIHEH.
Kapparenan nemessie arapa, uMCnosib3yeTrcsi B KOHUEHTpauuu 2 %, HE
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paspymiaercss OOJBIIMHCTBOM BHAOB OakTtepuil. OIHAKO pa3liMBaTh
IIPUTOTOBJIEHHBIE CPEBI CIIENYET MPU BBICOKOM Temmeparype — 55—-60 °C.

Honyxuakue cpeabl coaepKarT reneoOpasyrollee BEIIeCTBO B
Huzkot (0,3—0,7 %) KOHIIEHTpallMd M UMEIOT MSTKYIO >KEJIernog00HYIO
KOHCHUCTEHIIMIO. Takue cpeapl MPUTOIHbI Il U3YUYEHHUS MOABUKHOCTH U
XEMOTaKCHCA KJIETOK, KyJbTUBUPOBAHUSI MUKPOA’PO(PHIIOB.

Chbinyune cpeabl MPEACTABISAIOT COOOM Maccy B TOM WJIM HHOU
CTENEHW M3MEIIbYEHHOIO M YBJIQKHEHHOTO ChIpbA (Yalle BCEro
pacTuTenbHOro). OCHOBHOE UX Ha3HAYEHUE — UCIOJIb30BAHUE B MUILEBOM
MPOMBILIJIEHHOCTH (MOJy4Y€HHE COEBOI0 COyCa WM BOJKH), CEIBCKOM
X0351CTBE (CUIIOCOBAaHME KOPMOB, BBIPAILIMBAHUYU IT'PUOOB) U T. 1.

Onpeaesienne cocTtaBa NMUTATEJbHOH Cpelbl NMPeANoJaraer, 4ro
Ipu 3TOM OyAYT y4TE€HBI U Takue onodusnueckue aktopsl kak pH cpenpl,
TEMIIepaTypa, IMojaya ¢ YJaJ€HUE MOJEKYJSIPHOIO  KHUCJIOpOoa,
SABJISIOIIUMUCS KPUTHUUYECKUMH JUIsi pocTa  Jto0oW OakTepuaabHOU
KYJIbTYpPBI.

4 Haun0os1ee ucmoyib3yemMblie MUTATEIbHbIE CPeabl
B 0AKTEepPHOJIOTMYeCKOI NMPaKTHKe

B 0akTepnosiorniyeckoil mpakTUKE Yallle BCETrO UCIOJb3YIOTCS CyXHe
MATATEIbHBIE CPEIbl, KOTOPHIE MOTYYaIOT B MIPOMBIIIJIEHHBIX MACIITa0ax —
TPUNTUYECKUE THUAPOIU3ATHI JCIIEBBIX HEMUIIEBBIX MPOAYKTOB (pBHIOHBIE
OTXOJbl, MSICOKOCTHAasl MyKa, TEXHUYECKUI Ka3€WH) U MHUTATEJIbHBIA arap.
Cyxue cpeibl MOTYT XpaHUThCSI B TEUEHUE JITTUTEIBHOTO BPEMEHH, YI0OHBI
IIPA TPAHCIOPTUPOBKE U IPUTOTOBIIEHUHU, UMEKT OTHOCUTEIBHO
CTaHJAPTHBIN COCTaB.

Bonpocs! 1y caMOKOHTPOJIA

1 Onpenenute MOHATHE KITATATEIBHBIE CPEIBI.

2 Kakue TpeOoBaHUs NPEIBABIAIOT K COCTABY UTATEIbHBIX Cpel?

3 IloscHuTe HA MpUMEpax KIACCU(DUKALIMIO MUTATENbHBIX CPE/I.

4 Kakue BeniecTBa UCMoOJIb3YIOTCS JJIsl TOJTy4YE€HUs TBEPIBIX Cpe?

5 Ilouemy arap sBisieTCs HAMOOJIEE UCTIONIB3YEMBIM YIUIOTHUTENIEM TPH
IIPUTOTOBJIEHNH TUIOTHBIX Cpen?

6 Ilepeuncnure Hanbosee pacHpOCTPAHEHHBIE MUTATEIbHBIE CPEAbl B
0aKTEpPUOJIOTMYECKON MPAKTUKE, OXAPAKTEPUIYUTE UX.

7 Ilouemy CyxXHWe€ NHUTATEIbHBIE CPEIbl Yallle BCETO HCIOJIb3YIOTCS B
0aKTEpPUOIOTMYECKON MPAKTUKE?
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IIpakTHyeckoe 3ansaTHE 5

Heab: o3HaKoMIIEHHE C HanboJee YacTo yHOTPEOIIEMbIMU MUTATEIbHBIMU
cpeaamu, UX COCTaBOM, Ha3HAYEHUEM, TEXHUKOU IMPUTOTOBIICHUS.

ObopynoBanne U mMaTepuajbl: IUCTUIJIMPOBAHHAA BOJA, DJIEKTPUUYECKAs
TUTUTKA, MEPHbIE LWJIMHIPHI, BECHI, IIMATElNb, CTEPUIbHBIE KOJOBI Ha 250 Ml ¢
BAaTHBIMU TNPOOKaMHU, XO3AMCTBEHHAs PYKOBUIIA, CYXWUE€ NHUTATEIbHBIE CpEIbI
pa3HOro cocTaBa, CTepuwibHble yamkud lleTpu, cnupTOBKa, CHUYKH, YAIlIKU
Iletpu ¢ nuTaTeIbLHON CPEION.

Xoa padoTsI

1 MByunTh COCTaBbl HMKE MPUBEACHHBIX MHUTATEIBHBIX Cpel, 3alucarth B
pabouyio TeTpaJib Ha3BaHME CpeJl U UX cocTaBbl. OXapaKTepru30BaTh KAKIYIO U3
HUX COTJIACHO KJIACCU(UKAIMKU: IO COCTaBy, HA3HAYEHUIO, KOHCHUCTEHIIUH;
yKa3aTh YCJIOBUS KYJbTUBUPOBAHUS MHUKPOOPTaHU3MOB Ha KaXKJI0U U3 cpen?

Cpena 1, (r/m): Na,HPO, — 24, KH,PO, - 12, NaCl — 2, NH,Cl - 4,
rtoko3a — 10, pH — 7,2.

Cpena 2, (r/n): Na,HPO, — 24, KH,PO, — 12, NaCl - 2, NH,Cl —
4, rmoko3a — 10, qucrenn — 0,01, arap — 15, pH — 7,2.

Cpena 3. Cpega M 9 (ocHOBa 111 KyJIbTUBUPOBAHHUS MOYBEHHBIX OaKTepuit),
(r/m): Na,HPO, — 24, KH,PO,4 — 12, NaCl — 2, NH4Cl - 4, pH - 7,2.

Cpena 4, (r/n): Na, HPO, — 24, KH, PO, — 12, NaCl — 2, NH,CIl — 4,
rUApOIn3aT kazeuHa — 10, apoxxeBo 3KCTpakT — 5, pH — 7,2.

Cpena 5, (r/n): menToH — 5, MSCHOM 3KCTpakT — 5, OpOMKpPE30JIOBBIN
nypnypHbii 1,6% pacteopa — 0,625 mi, kpe3osoBbii kpacHblil 0,2% pacTBopa —
2,5 mu, rimoko3a — 0,5 r, nupunokcans — 0,5, pH cpeast — 6,0.

Cpena 6. Cpena Dumibu (KOHUEHTPpUPOBAHHAS) I KYJbTHUBHPOBAHUS

a30TGUKCUPYIOLUX MUKpoopranu3mos, (r/m): KH,PO, — 2, NaCl — 2, K,SO4 —
1, MgSO,4 — 2, CaCOj3 (men) — 50, manaut — 200, pH — 7,2.

Cpena 7. MsconentoHHbli OynbOH (AJIs1 KYJIBTUBUPOBAHUS IHUPOKOTO
Kpyra MUKpOOpraHusMoB), (1/1): msicHas Boja, NaCl — 0,5 %.

Cpena 8. KaprodenbHas cpeaa (B OCHOBHOM Il KYJbTUBUPOBAHUS
cropooOpaszyroux 6akrepuii), (r/;1): kapTodenab, Mel — Ha KOHYUKE HOXKaA.

Cpena 9. Cpena (mis BbIJEICHUS aKTUHOMUIIETOB), (T/)1): Kpaxmain
pactBopuMsbiii — 20, KNO; — 1, K;HPO,4 — 0,5, MgSO,4 x 7H ,0 — 0,5, NaCl —
0,5, FeSO,4 — cnenpl, Boga BogonpooaHas, pH 7,2—7,3.
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Cpena 10. [Ins Beipenenus kynbtyp Clostridium, (v/m); KH,PO4 — 0,5,
K;HPO,4 - 0,5, MgS0, — 0,5, NaCl — 0,5, Boga BogonpoBojiHasi, Tioko3a — 20,
nentoH — 5, CaCO;3 — 10, pH - 7,0.

Cpena 11. Jlng BelIeneHUE MUKPOOPraHU3MOB, pacTBOpArOMMX (ochaTbl
Kanblus, (1/1): rmoko3a — 10, acmaparun — 1, K;SO4 — 0,2, MgSO,4 x 7H,0 —
0,2, npoxxeBoit 3kcTpakT — 0,02, arap — 15, Boga BOJIONIPOBOIHAS.

Cpena 12. Beinenenue kyiasTyp mukobaktepuit, (r/m): NH,C1 — 0,5, K;HPO,
- 0,5, MgS0,4 — 0,2, CaCO; — 0,2, Boga BOJIOIIPOBOIHAS.

Cpena 13. Beigenenue KyJnbTyp JakToOaWi, (I/71): TUAPOIN3AT Ka3eruHa —
10, mscHol 3kcTpakT — 10, IpoxxeBOil KCTpakT — S5, rawko3za — 20, anerat
Hatpus — 5, uutpat ammonus — 2, K;HPO, — 2, MgSO, — 0,2, MnCl, x 4H,0 —
0,05, Boia AUCTUIIIIMPOBAHHAS.

Cpena 14. cpena T'uca, (r/m): mnenton — 10, NaCl — 5, K,HPO4 — 10,
uHaukaTop Auapene — 1% wuiau 6poMKpe30JI0BbIi ypnypHbiid — 1,6%, arap — 5,
BOJIa IUCTUIUIMpoBaHHast, pH — 7,2.

Cpena 15, (r/n): Na, HPO, — 24, KH, PO, — 12, NaCl — 2, NH,Cl — 4,
TUApOJIN3aT KazenHa — 10, qpoxokeBOM SKCTpakT — 5, arap — 20, pH —7,2.

2 IIpurotoButh 150 MJI IUIOTHOM MUTATEIBHON CPEIBI.

[TocnenoBaTenbHOCTh MPUTOTOBJICHUS MUTATEIBLHON CPEIBI C
UCIOJIb30BAaHUEM CYXOT'O MUTATEIBHOTO arapa cieayromnias:

2.1 Hanuts B 250-m11 cTepuiibHYIO KOJI0Y 150 M AMCTUIIMPOBAHHOMN BOJBI.

2.2 B3BecuTh HY)XKHOE KOJUYECTBO MHUTATEILHOM cpennl (5 T U3 pacuera Ha
100 mur).

2.3 3aceInaTh CyXOl MUTATEIbHBIA arap B XOJOJHYIO BOAY.

2.4 TmarenpbHO pa3MeliaTh. 3aKpbIThb KOJOY BaTHOM NpOOKOH, coOmronas
MPUEMBI MOAICPKAHUS CTEPUILHOCTH.

2.5 [locTaBuTh KOJOY CO CpeAoi HA BNEKTPUUYECKYIO IIUTKY. JloBecTu cpeny
710 TOJIHOT'O PAaCTBOPEHMUSI arapa, He JI0MycKasi ero MpuropaHus.

2.6 IIpocTepunu3oBars Cpeny.

2.7 Octyauth cpeny o 45 °C.

2.8 C cobmoieHneM TPUEMOB CTEPUJIBHOCTH Pas3iuTh cpelay mo 25 mi B
cTepuiibHble yamku [letpu.

2.9 JlaTp 3aCTBITh arapu30BaHHOM Cpefe.
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Tema 6 Anann3 MmukpodJiopsl Bo3ayxa

1 Mukpodiopa Bo3iyxa, ee u3yueHue
2 Konn4uecTBEeHHBIN 1 KAYECTBEHHBIN y4eT MUKPOQIIOPHI BO3AyXa
3 M3ydeHue KyJIbTypalbHbIX OCOOCHHOCTEH MUKPOOPTAHU3MOB

1 Mukpodgiopa Bo3ayxa, ee usy4eHue

Bo3xyx — cpena, HauMmeHee OmaronpusiTHas Uil KU3HU
MHUKPOOPTaHU3MOB. MUKpPOOHBIE KJIETKH U UX CHOPHI MOMAAI0T B BO3/IYX
M3 TOYBBl WJIM BOJIBI BMECTE€ C TBUIBI0 M a’3p030Jbi0 (a3p030Jab —
KOJUIOUJIHA CHCTEMa, COCTOSAIas W3 BO3JyXa, KameleK >XKUAKOCTH WU
TBEPJBIX YACTUI], U BKJIIOYAIOUIAsA PAa3JIMYHbIE MUKPOOPTaHU3MBI; pa3sMep
a’po30iIbHBIX 4acTull BapbupyeT oT 10 mo 2000 nwm). Xopormas
OCBEIIEHHOCTh BO3/yXa COJIHEYHBIMHU JiydamMu Y D-CeKTpa, OTCYTCTBUE
MUATATEIbHBIX BEIIECTB W BJIAlM — BCE ATH YCIOBUS HE CHOCOOCTBYIOT
KU3HU MUKpPOOOB B Bo3ayxe. JKuM3HECIOCOOHOCTh MHUKPOOPTaHH3MOB B
BO3/lyX€ OOECIEYMBAIOT B3BELIECHHBIE YaCTUIbl BOJbBI, CIU3U, MbUIM H
(parMeHTOB MOYBHI.

ATtMocdepHbIi BO3AYX U BO3/IyX 3aKPBITHIX OMEIICHUN 3HAYUTEIIHHO
pa3MyaroTcsl 1O  KOJMYECTBEHHOMY UM  KAyeCTBEHHOMY  COCTaBY
Mukpodiopsl. baktepuanbHas OOCEMEHEHHOCTbh JKHIIBIX MOMEIICHUI
BCErJa BBIIE, YeM AaTMOC(EpPHOrO BO31yXa; ATO CIPaBEIJIUBO U B
OTHOLIEHWH MAaTOT€HHBIX MHUKPOOPTaHW3MOB, MONAJAIOIIMX B BO3YyX OT
OOJIBHBIX JIFOJIEH, )KUBOTHBIX M OAKTEPHUOHOCUTEIICH.

Mukpodguiopy arMoc(epHOro BO3AyXa YCIOBHO pa3JeisloT Ha
pe3uIeHTHY  (IIOCTOSSHHO  OOHAapy)XMBAaeMyl0)) U  BPEMEHHYIO
(oOHapyxuBatoT crnopaaudeckud). HaubOosbiiiee KOIUYECTBO MHUKPOOOB
COZIEPKUTCA B OKOJIO3EMHBIX ciosx arMocdepsl. [lo Mepe ynanenust ot
3€MHOI MOBEPXHOCTH BO3/yX CTAHOBUTCS YHILIE.

IHocTrostnHass mukpodopa artMocdepHoro Bo3ayxa (GopMupyercs
MOYBEHHBIMU MUKpOOpraHm3mMamu. bornee wim MeHee peryiasipHo B e
coctaB BXoaiT Micrococcus roseus, M. flavus, M. candicam, Sarcina flava,
S. alba, S. rosea, Bacillus subtills, B. mycoides, B. mesenterieus, BUJbI
Actinomyces, tpubbl ponoB Penicillium, Aspergillus, Mucor n np.

Bpemennass  mukpoguiopa arMocgepHOro BO3AyXa  TaKxKe
(dopmupyeTcs 3a CYET MUKPOOPTAaHU3MOB IOYBHI M BUJIOB, TOCTYIAIOIINX C
MOBEpXHOCTH BOAOEMOB. Haxopnsmuecss B aTMocdepHOM  BO3IyXe
MHUKPOOPTaHHU3MbI  TMOJBEPralOTCA COJHEYHOMY U TeMIEepaTypHOMY
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BO3JIEUCTBUIO, aTMOCHEpHBIM ocaakam Hu BeTpy. Iloatomy mukpodiopa
BO3]/lyXa BECbMa JUHAMHUYHA, HEMTPEPBHIBHO MEHSIETCS 1 OOHOBIISIETCAL.

KonramMuHanmusi  BO3AyXa  MAaTOr€HHBIMM  MHUKPOOpPTraHU3MaMU
MPOUCXOAUT KamlelbHbIM MYTEM; MHUKPOOBI COJEpKarcsi B COCTaBe
a’po30Jis1, OO0pa3yroulerocs NpH pa3roBope, Kalule, YuxaHbu. Takke
MUKPOOPTaHU3MbI MONAJAl0T B BO3AYX CO CIYLIMBAIOUIUMCS 3MUTEIHEM
KOKHBIX TTOKPOBOB, MbUIBIO M3 3arps3HEHHOTO IOCTEIBHOrO O€nbsi U
3apaKEHHOM TTOYBBI.

IIpn oueHKe CAHUTAPHOIO COCTOAHHMS 3aKPbIThIX NOMEIIEHHHA B
3aBUCHMOCTH OT 3aJlay MCCJEAOBAaHMS, OIMPENEISAIOT 00IIee MUKPOOHOE
YuCJjIo0, — HaJIA4ue CaHUTAPHO-IIOKA3aTEIbHBIX ~ MHUKPOOPraHU3MOB
(cTaUIOKOKKOB, = I€MOJUTHYECKUX  CTPENTOKOKKOB,  SIBJISIOIIMXCS
MOKA3aTeIsIMU  KOHTAMUHAIMKM MHUKPOQIIOPOl HOCOIJIOTKM YEJIOBEKA).
KpoMe Toro, mpu wuccieqoBaHMM BO3JyXa MEIMIIMHCKHUX CTalMOHApOB
(poaunbHBIE J10Ma) OCHOBHOE BHHMAHHME HAIPaBJICHO Ha BBISBICHUE
MaTOT€HHBIX CTa(UIOKOKKOB, CHHETHOMHBIX MaJO4Y€K, JIPYTUX YCIOBHO-
MaTOTeHHBIX OakTepuil — BO30yAMTENIed BHYTPHOOIBHUYHBIX HH(EKIIHIA.
Ha npeanpustusix MHUKpOOHMOJIOTHYECKON NPOMBIILIEHHOCTH BBISBISIOT
HaJu4ue U COJEpkKaHUE MHUKPOOPraHU3MOB-NIPOAYLEHTOB. OnpeneneHue
T€X WIM MHBIX NATOT€HHBIX WM YCJIOBHO-MIATOT€HHBIX MUKPOOPraHU3MOB
M3  BO3AyXa IMPOBOJAT Ha  CHEHHAIbHBIX  Ju(depeHIuaIbHO-
JIUAarHOCTHYECKUX cpenax. HM3yueHne cocTaBa MHUKPO(]IOpH BO3ayxa
HMMeEET OOJIbIIIOE 3HAYEHHUE JIJIs CAHUTAPHOU OLICHKH 3TOW CPEJIbI.

2 Kom4eCcTBEeHHBbIN M KAa4eCTBEHHbIN yueT MUKPOQJIOpbI BO31yXa

KosnyecTBeHHbIl yuyeT MUKpoOguIopbl Bo3ayxa. /(s ucciienoBaHus
0OIIEero KOJIM4eCTBa MUKPOOPTaHU3MOB B BO3/lyX€ NMPUMEHSIOT Hauboliee
MpPOCTOM, XOTA MW HEJAOCTAaTOYHO TOYHBIA, METOd «OCEeJAHMS»
(cemuMeHTAIIMOHHBIA  MeToa), mnpemioxkeHHbldi  Koxom  (1881).
Crepunpuble uvamku Ilerpu ¢ nurarensHodt cpepor (MITA (msco-
MENTOHHBIN arap) — ang O6akrepuid, CA (cyclioBblii arap) — Jjisi TpUOOB)
OTKPBIBAIOT B HCCIEIYEMOM TIOMENIEHMM Ha S5 MUHYT (Yallku
pacrosiaraloT Ha BbICOTE, COOTBETCTBYIOIIEH YPOBHIO JBIXaHUS CHJSILETO
WM cTofllero veioBeka). CreasdT 3a TeM, 4TOOBI TMPU OTKPBIBAHUU
KpbIIKK Yamku [letpu He ObUTO IBH>KEHUS Bo3ayxa. [locie 3Toro vamku
3aKpBIBAIOT M IOMEMIAIOT Ha CyTKH B TepMocrtar mpu 37 °C, 4ro maer
BO3MOXXHOCTb ~ Pa3BUThCA  OakrepuanbHOM  (iope. 3areM  Yallku
IIEPECTABIISAIOT B TEPMOCTAT U BBLAECPKUBAIOT IIpu Temmepatype 25 °C. B
TaKUX YCJIOBUSX ITPOPACTAIOT OAKTEPHUH, TPEOYIOIIME Il CBOETO PA3BUTHUS
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0oJiee HU3KHE TEMIIEpATyphl, a TAKXKe IUIECHEBbIC TPpUObl. OOBIYHO OMBIT
CTaBUTCSI B JBYX IOBTOPHOCTAX. 3aTe€M TMOJCYUTHIBAIOT BBIPOCIINE
KOJIOHUM MHUKPOOPraHu3MoB. CUeT KOJIOHMW Ha YalllKaxX MNPOU3BOMST C
MOMOIIbI0 mpubopa sl cyeTa KOJOHUW Oakrepuil wiM mynbsl. s
Jy4dlied BUAMMOCTH CUHUTAIOT KOJIOHMM HAa TEeMHOM (oHe (1o dalliky
KJIaJlyT TEeMHYIO Oymary), 4Yallku MOMEIIAIT JHOM KBepxy. Kaxmyro
KOJIOHUIO OTMEYAIOT Ha JBE€ YaIllKX YEPHUJIAMH WJIM TYILIbIO.

CeoumenmayuoHuwlil MemooO — CaMbli TIPOCTON METOJ IJIsl CYKIACHUS
0 3apaXEHHOCTH BO3JyXa MHUKPOOPTraHW3MaMH, HO OH IO3BOJISIET UMETh
JUIIb OPUEHTHUPOBAHHOE MPEJICTABICHUS O COAEPKaHUM MHUKPO(]IIOpHI B
Bo3ayxe. C ero moMomplo — omnpenensiercs — Toibko  35-60%
MHKPOOPraHM3MOB B BO3AyXe. XOTS 3TOT METOJ M HE JaeT IOJHOTrO
MPEACTaBICHUS HU O KOJMYECTBE MHUKPOOPTaHM3MOB, HAXOMSIIUXCA B
BO3/yXe, HU 00 WX BHUJOBOM pPa3zHOOOpa3Wu, OJHAKO C €ro IOMOIIbIO
MOXHO YYE€CTh MHUKPOQIIOpPY TKEJION OCeNarolle MbUIM, KOTOpas He
3aXBaThIBAETCSl U HE YUUTHIBAETCS IPYTUMH ACTIUPALIMOHHBIMUA METOAaMHU.
Merton He To4YeH U a0COIIOTHO HE MPUTOJIECH ISl U3YYEHUsT aTMOC(EPHOTO
BO3/lyXa, TJ€ HMMEIT MECTO OOJbIINe KOJIe0aHHUS B CKOPOCTU €ro
IBWKEHUS. OTOT METOJ MOXET OBbITh HCIOJb30BaH JUIsl aHalu3a
MHUKPO(]IIOPBI BO3yXa B 3aKPBITHIX MOMENICHUAX B TEX Ciydasx, Korja
OTCYTCTBYIOT 00JI€€ COBEpPILIEHHBIE TPUOOPHI WIIA HET 3JEKTPOIHEPTUN.

Hcnons3ys  JaHHBIA ~ METOJl MOMKHO  PACCUMTATh  KOJIMYECTBO
MHKPOOPraHu3MoB B 1 M Bo3ayxa. OGBIYHO NMPOU3BOIAT IEpepacyer 1o
OMEISIHCKOMY: JOIYCKAl0T, 4T0 Ha miomams B 100 cM® 3a 5 MuH
OCAXJIaeTCsl IPUMEPHO CTOJIBKO OAKTEpHUid, CKOJIIBKO UX cOAepKUTCs B 10 1
Bo3yxa (0,01 m). 3Has miomanp yamkn [TeTpH, ONPEAENsIOT KOTHISCTBO
MHKpOOPraHu3MOB B 1 M Bo3ayxa. Jis 3Toro: 1) ompeelsioT MIomaih
arapoBOii IUIACTMHKM B yamke Ilerpu mo dopmyne S= x r* = 3,14 x 1’
(pamunyc yvamku [lerpu paBen 0,5 1M, COOTBETCTBEHHO, IIONIA/Ib arapoBOM
TIacTuHKM pasHa 0,785 ,Z[MZ); 2) BBIYMUCISIOT KOJIMYECTBO KOJIOHUM Ha
mwromaan 1 JIMZ; 3) mepecuuThIBAIOT KOJWYECTBO OakTepuidi Ha 1 M
BO3/lyXa, YMHOasl HAJACHHOE KOJIMYECTBO KOJIOHHUM Ha miomaau | M’ Ha
100; 4) pe3yabTaThl ONpeIesICHUs] MUKPOOHOTO YKCiia BO3TyXa OI[CHUBAIOT
0 CYMMAapHOMY YHCIIy KOJIOHHM, BBIPOCIIMX Ha OOEUMX dYalukax; 3)
00s3aTENbHO YYUTHIBAIOT, YTO TIIOJYyYEHHBIC II0KA3aTEIN 3aHUKEHBI
IIPUMEPHO B 3 pasa.

Iociie MPOBEACHHOTO MOACYETA, IPH HAIMMYMM B 1 M° BO3dyXa MeHee
250 kmeTok Bo3ayx cuutaeTcs 4ucThiM, 250500 KIIETOK — 3arpsA3HEHHBIM
B CPEIHEN CTEeNeHH, Mpu KoaudecTBe KiIeTok Oosee 500 — 3arpsi3HEHHBIM.
Io nauusiM A. ®. BoiiTkeBrua, B | M’ MOPCKOT0 BO3IyXa COICPKHUTCS 1—
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2 KJETKH, B TaKOM K€ oObeMe BO3yXa B TopoickoMm mapke — 200,
TOPOJICKOU YJIUIIE — S5 TBIC., )KUJIOM MOMENEHUHU — 20 THIC., CKOTHOM JBOPE
— Oosiee 1 MUTH. KJIETOK.

Jlns  uccinenoBaHusi MUKPOQIIOpHl BO3JyXa MOXHO HCIIOJIb30BaTh
pa3IMYHbIC aCMHUPAIIMOHHBIE METO/bl, Hampumep, anmapaT KpoTona,
paboTa KOTOpOro OCHOBaHA Ha MPUHIUIIE yAAPHO-TIPUOUBHOIO JACHCTBUS
BO3AyIIHOU cTpyH. [1o00HBIE METOIBI HAKOOJIEE HAJIE)KHBI U TOYHBI.

IIpn kavyeCTBEHHOM aHaJu3e¢ MHUKPOGJIOPHI BO3AyXa OTMEUYAIOT
KyJbTypajbHble OCOOCHHOCTH POCTa MHUKPOOPTaHW3MOB Ha IUIOTHBIX
MUTATEIBHBIX  Cpelax, o0Ilee KOJMYECTBO THUIIOB KOJOHUM, UX
MOP(OJIOTHYECKNE OCOOEHHOCTH M KOJMYECTBEHHOE COOTHOIIECHHE.
OtnenbHbIE KOJJOHUN MUKPOCKONMUPYIOT C UMMEPCUOHHOW CUCTEMOU 00
nepeceBaroT Ha qudhepeHINATBHO-TUArHOCTUUECKUE MUTATEIbHbBIC CPEIbI
JUIS. BBIJICJICHUSI YMCTBIX KYJIBTYp MHUKPOOPTAHU3MOB, BUJIOBOM COCTaB
KOTOPBIX MOXKHO OIPEICIUTh, UCHOJIb3Ysl CIECIUATbLHbBIC OMPEACTUTENH.

3 U3ydyeHue KyJbTYPaJbHbIX 0COOEHHOCTEH MHUKPOOPTaHU3MOB

K kyabrypanbHbiM, Wi MakKpoMop(doa0oruyeckuM, CBOHCTBAM
OTHOCSITCSl XapaKTepHbIE OCOOEHHOCTM POCTa MHKPOOPTaHU3MOB Ha
IUIOTHBIX W JKUJIKUX MTATATENbHBIX CPEIax.

PocT HA MUIOTHBIX MUTATEJIBHBIX cpeaax. Ha MmoBepXHOCTH NIIOTHBIX
IATATENBHBIX CPEJ MHUKPOOPTaHU3MBI MOTYT PacTH B BHJIE KOJOHMH,
LITPUXA WIM CILIOIIHOIO Ta30HaA.

KoJioHnen Ha3bIBalOT N30JIMPOBAHHOE CKOIUUICHUE KIIETOK OHOTO BHU/IA,
BBIpOCIIIEE B OOJIBIIMHCTBE CIIy4aeB U3 OJHOW KJIETKU. B 3aBucMMOCTH OT
TOTO, T/I€ Pa3BUBAIUCH KJIETKU (HA MOBEPXHOCTH IJIOTHOM MUTATEIBHOM
Cpelpl, B TONILIE €€ WIM Ha JHE COCyZa), Pa3jiu4aroT MOBEPXHOCTHBIE,
IIIyOMHHBIE U JIOHHBIE KOJOHUM. KosoHMu, BBIpOCIIME HA MOBEPXHOCTH
cpedpl, OTIMYaroTca OoJbluM pazHooOpaszuem. llpu ux onucaHuu
YYUTBHIBAIOT CIEAYIOIINE PU3HAKU:

¢opmy Kononuu — oxpyrinas, ameO0OBUIHAS, HEIPABUIIbHAS, pPU30OUIHAS
U T.4. (pUcyHoK 6.1);

pasmep (Ouamemp) Ko10oHuu U3Meps0T B MM. Eciu pasMepsl KOJI0HUA
HE MPEBBIIIAIOT | MM, TO UX Ha3bIBAIOT TOYECUHBIMHU,

noeepxHocms KOMOHuUW — TIAJKas, IlIepoxoBaras, Oopo3auaras,
CKJIaI4yarasi, MOPIIMHUCTAsA, C KOHUEHTPUYECKHUMH KpYraMH WIH
paaranbHO UCYEPUYECHHAS;

npogunu KonoHuw — TUIOCKWM, BBIIYKJIBIM, KpaTepooOpasHbI,
KOHYCOBUJIHBIN U T.1I. (PUCYHOK 6.2);
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0/1eCK u npo3payHocmep — KOJIOHUA OyecTsias, TyCKJas, MyYHHUCTas,
po3payvHasi;

yeem KoaoHuu — OecuBeTHas (TPSA3HO-OENbIe KOJOHUU OTHOCATCS K
OECIBETHBIM) MJIM MUTMEHTUPOBaHHAsl — Oeasl, KenTas, KpacHasl, uepHas
u gap. OTmedaroT BbIIEJIEHHE NUrMeHTa B cyocTtpar. [lpu onucanuu
KOJIOHUWA AaKTUHOMMIIETOB OTMEYAIOT MUTMEHTAIMI0 BO3AYIIHOTO U
CyOCTpaTHOIrO MULIENHUS, BBIJICTICHUE TUTMEHTOB B CPEY;

Pucynok 6. 1 — ®opma kononuu: | — kpyrias;

2 —Kkpyrjag ¢ (pecToHYaThbIM Kpaem; 3 — KpyIJiasi C BAJIMKOM IO
Kpato; 4, 5 — puzouHbIe; 6 — ¢ pU30UAHBIM KpaeM; 7 — ameOOBUIHAS;

8 —HuTeBUAHAA; 9 — ckimamuaras; 10 — HenpaBuIIbHAS,

11 — xoHeHnTpuueckas; 12 — cnoxHas
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Pucynok 6.2 — [Ipoduias KoaoHUH:
1 — M30rHyTHIN; 2 — KpaTepooOpa3Hblid; 3 — OyTPUCTHIN;
4 — BpacTaroluii B cyocTpar; 5 — IJIOCKUI;
6 — BBINYKJIBIN; / — KaIUICBU/IHBIN; 8 —KOHYCOBHIHBIN

Kpail KonoHuu ™ — pOBHBIN, BOJTHUCTBIN, 3y0UaThIil, 0axpOMYaThIil U T.1I.
(pucyHok 6.3);

CMpYKmypa KOJAOHUU* — OJHOPOJHAsA, MEJIKO- U KPYIHO3EpHUCTA,
cTpyhuaras u T.4. (pUCYHOK 6.4);

*Kpail 1 CTpyKTypy KOJOHHH ONPEAEISAIOT ¢ TOMOIIBIO JIYIIbl WK TIPU
MaJiOM YBEIMYEHUH MUKPOCKOIIA. [[JIs1 3TOro yamky noMeniaroT Ha CTOJIUK
KPBILLIKOW BBEPX.

1 2 3 4 5

Pucynok 6.3 — Kpait kononuu: 1 — rmaakwuii; 2 — BOJHUCTBIN;
3 — 3yOuarslii; 4 — TONaCTHOW; 5 — HENpPaBWIbHBIA; 6 — PECHUTYATHIN;
7 — HUTYATBIM; 8§ — BOPCUHYATHIN; 9 — BETBUCTBIN
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Pucynok 6.4 — Crpykrypa kononuu: 1 — ogHopoHas; 2 —
MEJIKO3EpHHUCTAS; 3 — KPYITHO3EpHHUCTAS; 4 — CTpyH4aTast; S — BOJIOKHUCTAs

KOHCUCMEHYUIO KOJOHUU OTIPENEISIOT, IPUKACASICh K €€ TOBEPXHOCTH
netyied. KojnoHus MOXKET JIeTKO CHHUMAaThCi C arapa, ObITh IIJIOTHOM,
MATKOW WJIM BpacTarouled B arap, CIUM3UCTOW (IPWIMIIAET K IMETIe),
TATy4eH, TJICHYaTol (CHUMAETCS IEJIMKOM), XPYNKOH (JIErKo JIOMaeTcs
IIPU IPUKOCHOBEHUU TETIIEN ).

[Ipu moceBe KJIETOK B TOJILY IUIOTHOM NMUTATEIBLHOW CPEIBI HAPSAY C
MMOBEPXHOCTHBIMU KOJIOHUSIMU HAOJIIOJaeTCsl 00pa3oBaHUE TIIyOUHHBIX U
JTOHHBIX KOJIOHH!M.

I'ryOMHHBIE KOJOHUM JI0BOJIBHO OAHOOOpa3Hbl. Yaille BCEro OHU MO
BUJly MTOXO0KHU Ha 00Jiee WM MEHEE CIUTIOIIEHHbIE YEUEBUYKHU, B MPOCKIINU
uMerone (GpopMy OBaJOB C 3a0CTPEHHBIMU KOHIAMU. JIUIIb y HEMHOTHX
OakTepuil TITyOMHHBIC KOJIOHMU HAaIIOMUHAIOT MTYYKU BaThl C HUTEBUIHBIMU
BBIPOCTAMHM B TUTaTENbHYIO cpeay. OOpa3zoBaHHe TIyOMHHBIX KOJOHHN
4acTO COMPOBOXKAAETCS Pa3pbIBOM ILUIOTHOM CPEBI, €CIIA PA3BUBAIOLIAECS
MHKPOOPTaHU3MBI BBIJIEISIOT YTIEKUCIOTY U IPYTHUE Ta3bl.

JIoHHBIE KOJIOHHH 00Pa3yIOTCs ITPU COMPUKOCHOBEHUHU arapu30BaHHOM
cpeabl ¢ THOM vamku [letpu. DTH KOJIOHUHA OOBIYHO UMEIOT BH]T IOBOJIBHO
KPYIHBIX, OECHBETHBIX NPO3pPAaYHBIX HAJIETOB JHUOO BHUJ TOHKHUX
MIPO3PAYHBIX TJIEHOK, CTEISAIINXCA 110 JTHY.

Pa3mepbl 1 HEKOTOpBIE ApPyrue 0COOCHHOCTH KOJOHUN U3MEHSIOTCS
C BO3PAaCTOM M 3aBUCAT OT COCTaBa CPEPDL.

[Ipn omucaHnn pocTa MHUKPOOPraHM3MOB IO INTPUXY OTMEYAIOT
CIENYIOIINE OCOOEHHOCTH: CKYJIHBIM, YMEPEHHBIM WIH OOWJIbHBIM,
CIUIOIIHOW C POBHBIM WJM BOJHUCTBIM  KpPAa€M, YETKOBHUIHBIM,
HallOMUHAIOMIMN  UEMOYKM HW30JIMPOBAHHBIX KOJOHUM, JIu(Qy3HBIH,
MEPUCTBINA, IPEBOBUIHBIN UM PUOUIHBIN (PUCYHOK 6.5). XapakTepu3yroT
ONTUYECKUE CBOMCTBA HAJIETA, €0 LBET, NOBEPXHOCTh U KOHCHUCTEHIUIO.
IIpu omnmcanuM KOJNOHMM W POCTa MHKPOOPTaHU3MOB IO IITPUXY
0053aTENbHO YKa3bIBAIOT COCTAB CpPEllbl U BO3PACT KYJIbTYPhI, TaK Kak
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KOJIOHMH OJHOI'0O M TOIo KC OpraHru3Ma Ha pa3/IM4YHbIX CpCAax MOI'yT
OTJIMYATBHCA PAAOM ITPHU3HAKOB.

Ii.',l‘.-n' ’Tﬂ* =

T
wl Y
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Pucynok 6.5 — Poct 6akTepuil o mrpuxy: | — CIIomHON € POBHBIM
KpaeM; 2 — CIUIOIIHOM C BOJIHUCTBIM KPAaeM; 3 — YETKO-BU/THBIN;
4 — mudPy3HbIL; 5 — NepucTbiil; 6 — pU3OUTHBIMI

B onpenenutensx OOBIMHO MPUBEJCHBI OMUCAHUS KOJOHHMH W poOCTa
MHUKPOOPTAaHU3MOB IO IITPUXY TOJBKO HA MACO-IIENTOHHOM arape WM
MSICO-IICIITOHHOM JKeJaTHHE.

Poct B KMAKHUX NUTATEJNBHBLIX cpeaax. POCT MUKpOOpPraHu3MOB B
KUIAKUX  TIATATENIbHBIX  Cpelax NPy CTAMOHAPHBIX  YCIIOBHUSX
KyJbTUBUPOBAHUSl  XapaKTepU3yeTcs OOJBbIIMM  €IMHOOOpa3ueM IO
CPaBHEHHMIO C pOCTOM Ha IUIOTHBIX cpenax. OH COmpoOBOXKIAETCA
MIOMYTHEHHEM CpE€Jibl, 00pa30BaHUEM IUICHKH WM OCajKa. XapaKTepusys
POCT B KUJKOH Cpelie, OTMEYALOT:

CmeneéHb NOMymHeHnuA — cna6a51, YMEpPCHHAA UJIK CUJIbHAsA,

0COOEeHHOCMU NIEHKU — TOHKas, INIOTHAs WM PbIXJias, IIaJdKas HWJIN
CKJIag4darasd,

a TIpu 00pa308aHUU 0CAOKA YKA3BIBAIOT — CKYJIHBIM OH WJIM OOWJIbHBIM,
TUIOTHBIN, PBIXJIBIA, CIU3UCTBIN, XJIOIIbEBUHBIN;

HEPEAKO POCT MHKPOOPTAaHM3MOB COIPOBOXKJIAETCS IOSABICHUEM
3amaxa, IUIMEHTAlMed  Cpelpl, BBIACIEHHEM Tras3a  (mocienHee
OOHApYKUBAIOT MO 00PA30BAHUIO MEHBI, Ty3bIPHKOB).
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JIns  omnmcaHMs ~ XapakTepa  pocta B KMIKMX  Cpenax
XEMOOPraHOreTepoTpoHbIE  MUKPOOpPraHu3Mbl BelpaniuBaior Ha MIIb
(MsiconienTOHHOM OyJhbOHE) WM Ha Jpyrod cpene, obecreduBaroien
XOPOIIIMH POCT 3TOTO Opranu3ma. Yaimie BCero UCnoiab3yrT 4—7—CyTOUHbIC
KYJIbTYDBI.

Bonpocs! 1y caMOKOHTPOJIA

1 HackoibKO TOYHBIM SIBISIETCSA YYET MHUKPOQIIOPHI BO31yXa METOAOM
«OCEIaHusD» HA arapoBbIE TIJTACTUHKH ?

2 Kakue daxkTopbl BIMSIOT Ha KOJIMYECTBO MHUKPOOPTaHHU3MOB B
BO3yX€ MTOMEIICHU?

3 Kakue MUKpOOpraHu3Mbl OOBIYHO COCTABJISIIOT MUKPO(DIIOPY BO3AyXa
IIOMEIICHUN ?

4 KakoBO caHUTapHOE 3HAYEHUE H3YUYEHUS COCTaBa MHUKPO(DIOpPbI
BO3/yXa IMTOMEIICHUN?

IIpakTu4yeckoe 3ansaTue 6

Henb:  o3HakomyIeHHE ¢  METOJaMH  OaKTEpPUOJIOTHYECKOIO
WCCIIEIOBAHUS MHUKPOOPTaHU3MOB; BBIIIOJIHEHUE KOJWYECTBEHHOIO U
Ka4e€CTBEHHOT'0 y4yeTa MUKPOQIIOPHI BO3AyXa TOMEIICHHIA.

OoOopynoBanue W marepuaybl: 4vamku Iletpu ¢ arapu3oBaHHOM
[IUTATEIIbHON cpenoy, vawmku Iletpy ¢ KyiabTypaMu HOpEABIAYIIETO
3aHATHS, CTEpWIbHAs BOJONPOBOAHASA BOJA B  IECHUIMJUIMHOBON
OyThUIOUKEe — 3 MJI, OAKTEPUOJIOTUUECKUE METIH, OAKTEPHOJIOIMYECKUIMA
LIIIATEIb, JIYIIbl, CHUPTOBKH, CIIMYKHU, CTEKIIIHHBIE MAJIOYKH, CTEPUIIbHBIE
MUMNETKU Ha 1 M1, Mmapkep.

Xoxa padoTsI

1 He orkpeBasg yamky llerpu, paccMoTpers BBIPOCHIME KOJOHHH.
BriOpaTh OJHY KOJOHMIO TOro MOP(OJIOrMYECKOr0 THUIA, KOTOPBIMA
npeo0J1ajaeT B JAHHOM TIOCEBE.

2 C coOI0A€HUEM CTEPUIILHOCTH, BBIIIOJIHUTH MEPECEB OaKTeprUanIbHON
NeTJed KIeTOK 0TOOpaHHOM KOJIOHHMU Ha CBEXYIO cpefy B vamikax I[lerpu.
PacceB OakTepuii MpOU3BECTU METOOM UCTOIIAIOIIETO MITPUXA.

3 IloMecTuTh NPOOUPKHU C MATEPUAIIOM B TEPMOCTAT MPHU TEMIIEPAType
25 °C nns ”HKYOMpPOBaHUSI MUKPOOPTaHHU3MOB.

4 OrtxpeiB yamky Ilerpu, mpousBecTH BHU3yaldbHOE OOCIEIOBaHUE
KOJIOHWU MUKPOOPTAHU3MOB C UCITOJIb30BAHUEM JIYIIBI.
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5 BbINOJHUTE KOJMMYECTBEHHBIM Yy4e€T MHUKpO(JIOpH BO3ayXa B
COOTBETCTBUU C ONMKMCAHHBIMU YKA3aHUSIMH I1. 2 HACTOSIIETO PYKOBOJICTBA.
PaccuuTaTh KOIMYECTBO MUKPOOPraHM3MOB B | M’ Bo3mayxa. OICHHTH
CTEIIEHb 3arpsi3HEHUs BO3JAyXa Hccaeayemoro mnomemenus. Crenartb
COOTBETCTBYIOIIME 3aIIUCH U pAcU€Thl B pabodelt TeTpaju.

6 BbIMOJHUTE KayeCTBEHHBIM ydyeT MHUKPO(DIOpPHl BO3AyXa IO
MaKpoMOp(OJIOTUUECKUM  CBOMCTBAM COIJIaCHO M. 3  HACTOAIIETO
pyKoBOJCTBa. I[N paccMOTpEHMsT NPU3HAKOB KOJIOHMM MCIIOJIb30BaTh
TyTLy.

7 llomyuyeHHble JaHHBIC 3amucarh B Tabnuiy 6.1, crpynmupoBaB
KOJIOHUHU 11O MOP(POJIOrMYECKUM THUIIAM.

Tabmumna 6.1 — ITpu3HaKu KOJOHUI MUKPOOPTaHU3MOB, BBIPOCIIIMX
Ha IIUTATEJIbHOU CpeJIe
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OO111ee YKCII0 BCEX pEruCTpUPyEMbIX KooHUM Ha vamke [letpu
Yuciio pa3HbIX TUIIOB KOJIOHHM

KonnuyecTBeHHOE COOTHOIIEHUE KOJIOHHM pa3HbIX THUIIOB
BriBonnr:

8 OTrMeTuTh: 1) o0lIee KOIUYECTBO BCEX PETUCTPUPYEMBIX KOJIOHUM Ha
gamke IleTpu; KOJIMYECTBO pa3HbIX THUIIOB KOJOHUH; paccuuTaTh
KOJIMYECTBEHHOE COOTHOLIECHUE KOJIOHUM pa3HbIX TUIOB. llonydeHHbIe
JTaHHbIC 3amucarh B Ta0auIy 6.1.

9 Cpenatp BBIBOABI: yKa3aThb KOJWYECTBO MHKPOOPraHU3MOB B 1 M
BO3/yXa HCCIIETyeEMOI0o MOMEIICHUs, OIIEHUTh CTENIEHb €ro 3arps3HEHUS;
OTMETUTh Ppa3HOOOpa3ue MUKPOPIOPH BO3AYyXa B aHAJIU3UPYEMOM
MTOMEILICHUH.
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Tema 7 BolaejieHue YMCTHIX KYJbTYP MUKPOOPIraHU3MOB

1 IToHsITHE «IUCTBIE KYIBTYPHl MUKPOOPTAHU3MOB

2 MeTtozapl NOJIy4eHUs HAKOITUTEIBbHOU KYJIbTYpPbI

3 MeToabl BBIIEIICHNS YUCTOU KYJIbTYPbI

4 CriocoObl onpeieNIeHNs] YUCTOThI BBIIEICHHOW KYJIbTYpPbI
5 MaccoBas KyapTypa Ha IJIOTHOU Cpefie

1 IlonsiTHE «YUCTHIE KYJIbTYPbl MUKPOOPTAHU3MOB)

B  ycioBusiX  €CTECTBEHHOTO OOWUTaHUS  YHCTBbIE  KYJIbTYpbI
MHKPOOPTaHU3MOB BCTPEYAKOTCSA JIOBOJIBHO pPEOKo. Tem He MeHee,
OCHOBHAsl 4aCTb COBPEMEHHBIX NPEJCTABICHUI O CBOMCTBaxX OakTepuil, a
TaKXE€ UX B3aMMOOTHOLICHUSAX MOJIyYEHA MPU U3YUYEHUH YHUCTHIX KYJIbTYD.
[TosTOMy COBEpIIEHHO HEOOXOIMMOW 3ajaueil SIBISETCS BBIACICHUE
YUCTBIX KYJIbTYpP pa3JMYHbIX BHUJIOB OaKTEpUH, CYIIECTBYIOLIUX B
€CTECTBEHHBIX YCIOBUAX. J[JI1 BBIACICHUS YUCTHIX KYJIBTYp OOJBIIMHCTBA
OakTepuil OOBIYHO 3aTpauyuBaeTcsi He Oosiee 2—3 CYTOK, OJHAKO IS
HEKOTOpBIX (Hampumep, OakTepuu TyOepKysie3a), 3TOT IPOIECC MOXKET
3aTAruBarbCa A0 4—6 Henmenb. YuMceTol KYJbTYpPOl MHKPOOPTraHU3MOB
Ha3bIBAlOT NOMYJSALMIO OaKTEepUil OJHOTO BHUIA, MPEICTABIAIONIYIO
IIOTOMCTBO OJIHOM KJIETKH. BbIZENEeHNEe YUCTOW KYJIbTYpPhI IPEAIOIaract
MPOBEJICHUE TpeX ATanoB (pUCyHOK 7.1): 1) mosiydeHHe HAKOMUTEIbHOMN
KYJIbTYpbI; 2) BBIJCICHUE YUCTOH KYJIbTYPHI; 3) ONpEAEICHUE YUCTOTHI
BBIJICJIEHHOW KYJIbTYPBI.

2 Meroabl 0JIy4eHUSI HAKONUTEJIbHON KYJIbTYPbI

B ocHOBe BbIENEHHS W OMpeAeNieHUs YUCICHHOCTH IpeICTaBUTENEH
OTJICJBHBIX TPYII MHUKPOOPTAaHU3MOB JICKHUT TOTYyUYE€HUE HAKOMHUTEIbHBIX
KYJbTYpP C IIOMOIIBIO CO3J[aHMS DJIEKTUBHBIX yciaoBuil. HakonuTeabHbIMH
HA3bIBAIOT TaKHE KYJbTYPbl, B KOTOPHIX MPEOOJIATAIOT MPEICTaBUTEIH
OJTHOM  Tpymmbl WM  JaXe OJHOTO BHUJAa  MHUKPOOPTaHHU3MOB.
DJIEKTUBHBIMHU Ha3bIBAIOT ycJa0BuSl, o0ecrieunBarone
MPEUMYIIIECTBEHHOE Pa3BUTHE OMNPEACIICHHON Tpynmbl WM  BHJA
MUKpPOOpPraHu3MoB. llpu co37aHUM SIEKTUBHBIX YCIOBHM YYUTHIBAIOT
ocOOEHHOCTH  (U3MOJIOTMM U MeTadoiM3Ma  MHUKPOOPraHU3MOB:
TpeOOBaHUs MX K HCTOYHMKAM TUTAHUS, OTHOIICHHE K KHUCJIOTHOCTH
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Cpeabl, a3palliy, TEMIIEPAType, CIIOCOOHOCTh K OOPa30BAHMIO IHAOCIIOP U
T.1. OCOOEHHO 4YacTO AJIEKTUBHBIE YCJIOBHUS CO3JAIOT NyTeM moadopa
COOTBETCTBYIOIIEH MUTATEIBHON CPEIbI.

[lonyuyeHne HAKONUTEIBHON KYJIBTYPBI

BriceB Ha MOJIHOLIEHHBIN arap

Brienenue yucTon KyapTypsl

PacceB no MuKpOCKOIMYECKUMN IloceB Ha
U30JUPOBAHHBIX | aHaIu3 ™ CKOIIIEHHBII
KOJIOHUH arap

/

HSY‘I@HI/Ie TUHKTOPUAJIBHBIX, OMOJIOTMYECKHUX

1 (U3H0JI0r0-OMOXUMHUYECKHUX CBOMCTB

Pucynok 7.1 — Dranel BeLAENEHUS YUCTBIX KYIbTYP MUKPOOPTaHU3MOB

HcrtoyHukoM mJid moJiydeHus: OaKTEepUaNbHBIX KYJIBTYp, POJOBYIO M
BUJIOBYIO TPUHAJJICKHOCTh KOTOPBIX HEOOXOJMMO OINPEAEIUTh, MOTYT
CIY)KHTh TIOYBa, BO3/yX, BOJA, IHILEBBIE NPOAYKTHL, HAJI3EMHBIE U
IOA3EMHBIE YaCTHU PACTEHHM, a TAKXKE Pa3JINYHbIE TKAHEBBIE KUJIKOCTH
KUBOTHBIX U YEJIOBEKA, OTACIIIEMOE pPaH, CIM3UCTON 000JI0UYKH U T.JI.

MerToabl HAKOIUIEHUSI HMEIOT UENbI0 JOOUTHCS  YBEIMYECHHS
OTHOCHTEJIBHOI'O KOJIMYECTBA JaHHOIO MUKPOOpPraHM3Ma 3a CHYET CO3JaHus
OJIarONPUATHBIX YCIOBUU JJISI €r0 pOCTa U BBDKUBAHUS MO CPaBHEHHIO C
OPYTAMH WM IIYTEM IIPOCTPAHCTBEHHOTO OTAEIIEHUS €70 U3 MOMYJIALINH.

K ¢u3nueckum MerTogam, KOTOpbIE MOTYT OBITh MCIOJIb30BaHbI MPU
IOJYYCHUN HAKOMUTENbHON KYJBTYPBI, CIEAYET OTHECTH PETYISALIHIO
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pocTa TeMIeparypoi, TEIJIOBYIO H© YJIbTPa3BYKOBYI0 00pabOTKYy,
yibTpaduosieToBoe o0JydeHHe U JAp. MOXKHO HCIOJB30BaTh TaKXKe U
OCOOCHHOCTH HEKOTOPBIX JPYruX (U3HYECKUX CBOWCTB JAHHOTO
MUKpPOOPTaHu3Ma, HallpuMep, €ro pa3Mephl, MOABUKHOCTb, YTO MO3BOJISIET
OTJIEJISATh JAaHHBIH MHKPOOPTaHW3M OT JPYTrUX UJIEHOB momyisuuu. B
KauecTBE MPUMEPOB MOXKHO MPUBECTHU CIIECAYIOIIHUE:

e HUcnonv3zoeanue  oceeuieHus  OnA  NOAYYEHUA  KYAbmyp
yuanooakmepuiu. Takue BUIBI JETKO BBIICISIOTCS W3 IMPECHOW BOABI U
MOPCKHUX OCaaKOB. JlJis MONy4YeHUs HAKONMUTEIBHBIX KYJIbTYp, OOpa3Ilbl
nHKyOupytoT npu 25 °C u noctossHHoM ocBemeHnud ot 500 mo 3000 k.
Yepes 4—7 nHell HaOMOAAETCS YBEIUYEHUE MYTHOCTU KYJIbTYpHI,
MMEIOIIEN YacTO PO30BYI0, KOPUYHEBYIO, )KENTYHO OKPACKY.

o Uuxkybauus npu Hu3Kou memnepamype Ona HOJIYYEHUA KYIbmyp
ncuxpogunvnvix oOaxmepui. Huzkas Temmeparypa  CIIOCOOCTBYET
3aJIep’)KKe pocTta MHoOrux Oaktepuil. Ha mnepBoM »Tame mpoBOAST
MHKyOupoBaHue npu temneparypax 0—5 °C B reuenue 14-24 nneil.

IIpu wmcnosb30BaHMU XMMHUYECKHUX METOAOB IPUMEHSIOT
TOKCHUYECKHE BEIIECTBA, KOTOpPble YOMBAIOT WM MOJABIAIOT POCT
OCTAaBIICWCS  4YacTH  TMONYJISLUWH, HE BIWAI HA  BBIICIIEMBIN
MUKpoopranusM. KpoMe Toro, 3Tu BemecTBa MOTyT ObITh MCTOYHUKAMHU
MUATaHUS, UCIOJIb3YEMBIMH IMPEUMYIIECTBEHHO OTACIbHBIMU ~ OaKTEpUAMHU
B CMEIIAaHHOM ITONYJISIIUH.

HpI/IMepaMI/I HCIIOJIB30BaHUA XHMHUUYCCKHUX MCTOHAOB JId1 BBIACICHHA
MHUKPOOPIraHUu3MOB SABJIAIOTCA CICAYIOIIHC!:

o Ycnogusa unkyouposanusa 6 Kuciou cpeoe 011 6blOeSIeHUSA
Kyaomyp Jaaxkmooayunn. [Ins BeaeneHus OakTepuil U3 ChIPOB, BBICEB
MIPOU3BOAUTCS HA Cpelly, KOTOpasi 3a CUeT alleTaTHOM Oy(pepHON CUCTEMBI
umeet pH, pasusiii 5,3. B atom ciiyuae Lactobacillus casei, Lactobacillus
plantarum cnocoOHBI 00pa30BBIBATH KOJIOHUHU, & JIPYTUE€ MOJOYHOKHUCIBIC
OakTepuu — HET.

o Uneubuposanue pocma nEHUUUITUHOM 0N NOJIYYEHUS KYJIbmYD
mukonaazm. [10CKOJIbKY MHKOIUIa3MBbl JIUIIEHBI KJIETOYHOW CTEHKH, OHU
YCTOMYMBBI K BBICOKMM KOHIICHTpAIlMAM TEHUIIWUIMHA, KOTOPBIA
MOJIABJISIET POCT MHOTMX OaKTEpUU C KJICTOYHOM CTEHKOW. AHTHOUOTHK,
n00aBIEHHBIA K MOUTaTEIbHOW cpene B KoHleHTpauun 100-200 E/mmn,
MO3BOJISIET M30aBUTHCS OT IIOCTOPOHHEH UYBCTBUTEJIBHOM K HEMY
MUKPOGIIOPHI.
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o [lennwnoza kak cyocmpam 0aa wumoghaz. Jlns 1omydeHUs
HaKOMUTENIbHBIX KYJIbTYyp LMTOdAr, pasjararoumx LIeUIioi03y, Ha
MOBEPXHOCTh OCHOBHOI'O MHHEPAJbHOTO arapa IOMEIAIT KYCOYKH
¢unpTpoBanbHOM OyMarn. Ha Oymary kiagyT 4YacTHIbl MOYBBI WIIU
pPaCTUTENBHOTO MaTepralla M HWHKYOMpPYIOT YalllKu MpU KOMHATHOH
temrieparype. Crnensat 3a o00pa3oBaHMEM BOKPYI YAaCTHI[ >KEJTOM,
OpaHKEBOW UJTM PO30BOM OKPACKH, a TAKXKE 3a MPOLIECCOM JIM3KUca OyMaru.

Bbuosnoruueckue MeTO/IbI BKJIFOYAIOT HCIIO0JIb30BAHHE
creuu(PUUecKux XO034€B BBIICISAEMOI0 MHUKPOOpPraHM3Ma, a TakKkKe
MIPEUMYILIECTB HEKOTOPBIX CBOWCTB NMATOT€HHBIX MHUKPOOpraHnusmMoB. K
HUM OTHOCSITCS TAKHE METO/IbI KaK:

o [lonyuenue nHakonumenvHoOUu Kyabmypvl 0aKmepuil, namo2eHHblX
011 HCUBOMHBIX Op2aHU3MO6. llaToreHHble i1 KUBOTHBIX OaKTEpHUU
MOXHO  BBIJCJINTh, 3apaxas  BOCIPUMMYHMBOE >KMBOTHOE-XO3SIHH
CMEIIaHHOW  KYJIbTYpOHM  MCCIEAyeMOro Marepuana, B  KOTOPOM
MPEANoJIaraeTcs €ro MpUCYTCTBUE. B HMHPUUIMPOBAHHOM KUBOTHOM
MaTOr€HHBIA MHUKPOOPTaHU3M 4YacTO IMpeodsasaeTr U OOHApyKUBaeTcs B
KpPOBH M TKaHSIX B BHUJI€ YUCTOM KynbTypbl. [Ipu 3TOM B pe3ynbrare
JNEUCTBUS 3AIIUTHBIX MEXAHW3MOB JKUBOTHOTO POCT HENAaTON€HHBIX
COMYTCTBYIOIIMX MHUKPOOPTAaHM3MOB WHTHOMPYETCA W OHH THUOHYT.
Hamnpumep, 4ucTyio KyiabTypy HHEBMOKOKKOB MOXKHO IOJYYUTH 4eEpe3
4-6 4yacoB TmoOcCJie BHYTPUOPIONIMHHOTO BBEACHUS MbIIHA 1 M
AMYJIBIUPOBAHHOW MOKPOTBI, COAEpXKAIIEN Streptococcus pneumoniae.
[IpoObl TMEepUTOHEATHHON KUIAKOCTH OepyT U3 OpIOIIMHHOW IOJOCTH
JKUBOTHOTO C TIOMOIIbI0 CTEPUIIBHOW OCTPOKOHEYHOM KalUJUIIPHON
MUTIETKY.

o Cumbuoz pacmenuit ¢ Rhizobium. Kiyoenbku, obOpa3zyemble Ha
KOpHSIX OOOOBBIX pACTEHMI, MNPEICTABIAIOT COOOW  MPUPOIHYIO
HaKOMUTEIbHYI0  KYJbTYPy  CHUMOHUOTHYECKHX  a30T(HUKCUPYIOIINX
Oaktepuii. KopHu OO00OBBIX pacTeHM, cojepKalue KIyOeHBbKH,
MPOMBIBAIOT MW OTIESIOT 4YacTh KOpHS ¢ kiyOenbkamu. [locre
MOBEPXHOCTHOM CTEPHIIN3AIMU KOPEHb MOMEIIAIOT B BOAY, Pa3AaBiINBaIOT
MUHIIETOM B 0JHOM vaiike [lerpu, 1-2 neTnm Takon CyCrieH3uH MepeHOCAT
B CIENYIOLIYI0 4YamKy W T. A. K KakIomMy pa3BeleHHIO 100aBIISIOT
pPACIUIaBJICHHBIA M OCTYKEHHBIM arap ¢ MaHHUATOM. [locie 3acTeiBaHUsA
arapa 4alikd UHKyOHUPYIOT MIPU ONTHUMAIBHOM TeMIleparType.

Bo MHoOrux ciydasx Isi MOJYYEHUS HAKOMMTEIbHOW KYJIbTYpPbI
OMpENENICHHbIX  OaKTepHil  HMCHOJB3YIOT  COYETaHHE  (PU3UUECKUX,
XUMUYECKUX U OMOJIOTMYECKUX METOJIOB.
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3 MeToab! BbIACJICHUS YUCTOU KYJIbTYPbI

Jlns  BeiaesieHUsT OakTepuid B BHUJAE UUCTBIX KYJIBTYP M3BECTHO
CPaBHUTEIIBHO MaJi0 MeTonoB. Yarie Bcero 3TO0 JEJalT IIYyTeEM
M30JIMPOBAaHUSA OTAEIBHBIX KJETOK Ha TBEPAOM IMUTATEIBLHOM Cpele,
HCTOJIb3Yysl METOJI ITOCEBa MITPUXOM WJIM Pa3JiMBa IO YalllkaM HeOOJbIIOro
KOJIMYECTBA KUJKON KYyJIbTYphl (MeTOd mpeaejbHbIX pa3BeleHuil).
OnHaKo MOJy4EeHHE OTACILHOW KOJOHUU HE BCETIa TAPAHTUPYET YUCTOTY
KYJIbTYPBI, IIOCKOJIbKY KOJJOHUU MOTYT BBIPACTH HE TOJIbKO U3 OTAECIBHBIX
KJICTOK, HO U U3 UX CKOIUICHUH. Eciu MUKpoOpraHu3Mbl 00pa3yroT CIU3b,
TO 4YacTO K HEH MNPUKPEIUISIOTCS MOCTOpOHHUE (opMbl. JlJIsi OYMCTKHU
MPEANOYTUTEILHO  MCIOIB30BaTh  HecelekTuBHYI0 cpeny (MIITA),
MOCKOJIBKY Ha HEW JIy4dllle pacTyT KOHTAMUHUPYIOIIME MUKPOOPTraHU3MbI U
UX JIerde OOHapYKUTb.

ITomyyeHne W30IMPOBAHHBIX KOJOHUKW HAa TBEPAOM NUTATEIbHOU
cpeae Jnocturaercs MO0 TyTeEM pacceBa B3BECH MHKPOOPTAaHU3MOB
mmnaresieM (meroa Koxa), 1100 ¢ moMonibio 0aKTEpUOJIOrHYECKON NeTIn
(MeTon wMcTOmIaKOIero ITpuxa). B pe3ynbrare MeEXaHUYECKOIO
pa3o0leHuss KJIETOK MHUKPOOPTaHM3MOB KaKJas M3 HHUX MOXET JaTh
HaYyaJio U30JIMPOBAHHON KOJIOHWU OJTHOTO BUJIa MUKPOOOB.

Pacces mmaresnem (Merox Koxa) npousBoasT B cleayromien
MIOCJIEJOBATEILHOCTH:

1) Ha NOBEpPXHOCTh MNUTATENbHOW cpeAbl B yamke Ne 1 HaHOCAT
CTEPUJIbHOM MUIIETKOM KaIUII0 HAKOIUTEIbHOU KYJIBbTYPhl U PACHPEACIISIOT
€€ CTEPUJIbHBIM LIIATEIIEM;

2) 1mImaresb JOCTAI0T, YalllKy OBICTPO 3aKPBIBAIOT U MEPEHOCAT LITATENh
B yamiky Ne 2, He crepuim3ys ero. IMATHPYIOT pacrpeeneHne KyJabTyphl
[I0 BCEU IOBEPXHOCTU CpEIbl, NPUKACAsACh K €€ MOBEPXHOCTU TOU XKe
CTOPOHOM IIMAaTesi, KOTOPOU paHee pacupeaessuii npooy;

3) TOYHO T€ K€ JEUCTBUS MPOBOAAT W B yamike Ne 3, mocie 4ero
ITaTeNb CTEPUIN3YIOT;

4) 3acesHHbIC YaIllKX IOMEIIAIOT B TEPMOCTaT W MHKYOUPYIOT TIpHU
ONITUMAJILHOU TEMIIEPATYPE.

UYepe3 ompenesieHHOE BpeMsl Yallkh JOCTAlOT M3 TEPMOCTara H
M3Yy4alT pocT MuKpoopranu3moB. OObryHO B yamke No 1 HaOmromaroT
CILIOIIHOM pOoCT OaKTepui, B MOCIEIYIONINX YalllkaX OTMEUAIOT KOJIOHUHU.

PacceB meruieil (MeToJ HCTOLIAKOLIEI0 IITPUXA) MPEANOJIATACT
BBICEB OaKTEPHOJOTHMYECKOW TMETNIed W3 HAKONMUTEIbHOM KYJIbTypbl Ha
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[IOBEPXHOCTh arapM3oBaHHOM cpeapl B yaiukax [lerpu. Ha mepBom srame
MeTiaeld ¢ KyJbTYypoll HAHOCAT P MapajulelIbHbIX IITPUXOB Ha
arapu3oBaHHOM cpejie (pUcyHok 6.2, A). IleTnto cTepriin3yIoT, OCTYKat0T
0 HE3aCEsTHHYIO YaCTh arapu30BaHHOW Cpe/bl U MPOBOJAT CEPUIO IITPUXOB
B HAIIPaBJICHUH, MEPIEHIUKYISIPHOM NEpBbIM (pucyHOK 6.2, ). 3arem
METJII0 BHOBb CTEPUIIM3YIOT, OCTYKAIOT U IITPUXHU HAHOCAT B HAIPABJICHUU
B (pucyHok 6.2), a mocjie o4epe/IHOM CTEPWIM3AlNU — B HaNpaBjieHUU [’
(pucyHok 6.2). Yaiiku moMmemniaroT B TEPMOCTaT U 4YEpPe3 OINpPEICTICHHOE
BpEMs YUMTHIBAIOT pe3ysbTarbl. OObIUHO Ha IITpuxax 4 U b BbIpacTaer
OOJBIIOE YMCIO KOJOHMH (MHOTA CIUIOIIHOW pOCT), TOrJa Kak Ha
mTpuxax B u I GopMUpYIOTCS U30JIUPOBAHHBIE KOJIOHUU.

Pucynok 7.2 — Cxema pacceBa OakTepHil IITPUXaMU JJI TOTYUYEHUS
M30JIMPOBAHHBIX KOJIOHUM

IMocsienoBaTesibHbIE pa3BeieHUs B TBEPAOil cpele — caMblii MPOCTOM
Croco0 moceBa MO YallkaMm, KOTOPBIA 3aKJII0YaeTcss B TOM, YTO IOCIHE
WHOKYJISIITAA TPOOBI B MPOOMPKY CO CTEPHJIBHBIM PACIUIABICHHBIM |
OXJIAXKJICHHBIM arapoM, Cpeiy IMepeMeNnBaioT, BRINBAIOT B Hamky [lerpu
W JAI0T ed 3acThITh. J|JIsl MOMydeHHsT XOPOIIO M30JIMPOBAHHBIX KOJIOHHMA
TOTOBST PsJ MOCIEIOBATEIBHBIX JACCATUKPATHBIX pa3BeACHUN W 1O 1 M
npoO BHOCAT cpa3y B 4allky, jgoOaBisitor 15-20 M pacruiaBiaeHHON
arapu3oBaHHON Cpeabl W CMEIIMBAIOT, TOKadMBas dYaiiky. IHorma
OTJICJIbHBIE KOJIOHUW OKa3bIBAIOTCS IMOTPYKEHHBIMHU B arap M W3BJICYb MX
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MOXXHO TOJIbBKO MeXaHWuecku. [Imoxo m To, 4TO OaKTEepuu HEKOTOpOe
BpEMs HaXOAATCS B Cpeie MPU TEMIIEPATYPE PACILIABICHHOIO arapa.

4 Crioco0bl1 onpeneieHust YMCTOThI BbIACJICHHOU KYJIbTYPbI

Bripociire n301MpOBaHHBIE KOJOHUM OTCEBAIOT OAKTEPUOIOTHYECKON
MeTed Ha MOBEPXHOCTh CKOUIEHHOM arapM30BaHHOW Cpebl B MPOOMpPKE.
[ToCKONBKY M30JMPOBAaHHBIE KOJOHUHA MHOTAA MOTYT (POPMHPOBATHCS HE
TOJIBKO U3 OTJIENIbHBIX KJIETOK, 00513aT€bHBIM ATAllOM BBIIEJICHUS YUCTOM
KyJIbTYypbl  JIOJDKHa  OBITh  NPOBEPKA WX  OAHOPOAHOCTH.  ITO
OCYILIECTBIISIETCA HECKOJIBKUMHU croco0aMu: BHU3YaJIbHBIM,
MHUKPOCKONHYECKUM, BBICEBOM Ha COOTBETCTBYIOILME MUTATEIbHBIE CPEJIBI.

IIpu BU3yaJIbHOM KOHTPOJIE UCCIEAYIOT POCT KYJbTYPhI MO WITPUXY
Ha I[IOBEPXHOCTH CKOLIEHHOW Cpelpl; B TOM Cly4ae, €ClId pOCT
HEOJHOPOJEH, CUMTAIOT, 4YTO KYJbTypa 3arps3HeHa U TpedyeTcs ee
JOMOJHUTENbHAA pacuucTka. [lpu omucanuu KOJOHMM — OakTepuii
ONPENETSAIOT UX TUAMETP B MUJUIMMETPAX, TUTMEHTALMIO, (POPMY, BBICOTY,
npoguiab, BHJA Kpas, M[OBEPXHOCTb KOJIOHUWA, OTMEUYAIOT CTEIEHb
MPO3pPAaYHOCTA KOJIOHMM W WX KOHCHCTeHIuio. Ha xapakrepucTuku
KOJJOHMM  MOTYyT BJIMSATH CpPE€Aa, BO3PACT  KYJbTYpbl, YCIIOBHUS
KYJIbTUBUPOBAHHS.

Yuctory  KyabTyp  MHUKPOOPraHM3MOB  00S3aTE€IbHO  HYXKHO
KOHTPOJIUPOBATh IYyTEM MHMKPOCKONUM KJIETOK. J[JI1 3TOro roOTOBST
npenapar (PMKCUPOBAHHBIX OKpAILIEHHBIX KJIETOK, KOTOPBIA
MUKPOCKOMHUPYIOT ¢ UMMEPCUOHHOW cUCTEMOM. KJIEeTKM YHUCTBIX KYyJIbTyp
MUKPOOPTaHU3MOB, KaK MPAaBUIIO, OAHOPOAHBI IO Pa3Mepy U OKpacke Mo
I'pamy. Opnako crnegyeT MOMHHUTb, YTO KOJIOHHMH, BBIPACTAIOLIUE W3
YUCTON KYyJbTYpPhl MOTYT ObITH Tuajikue (S) u mepoxoBateie (R). Kpome
TOTO, B YHCTBIX KyJbTypax MHOTHX OakTepud MOTYT MOSBISATHCA
KOKKOBHJIHBIE  KJIETKM,  LHCTBI,  cnopbl.  Hakonen,  MHorue
MHUKPOOPTaHU3MBbI IPOSBIISIIOT TPAMBapPUAOEIIBHOCTb.

YuCcToTy KyNbTYphl KJIETOK HPOBEPSIOT TaKKE€ W MYyTEM MHOBTOPHOIO
pacceBa Ha CeJIeKTHMBHbIC cpeabl, oOecleuuBarolue M30upaTebHbIil
POCT T€X WM WHBIX MHUKPOOPraHu3MoB. Kpurepuem 4YuCTOTBI B 3TOM
ClIy4ae SIBJIIETCSI OJHOPOJHOCTh (POPMUPYIOIIHUXCS MPU ITOM KOJIOHHUU.

5 MaccoBasi KyJbTypa Ha IUVIOTHOM cpeje

BeipammmBanneM — KOJIOHMKM ~ HA  IUIOTHOM  Cpelle  MOJIy4arOT
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MAaKCUMAaJIbHYI0 IUIOTHOCTh KJIETOK, TIOCKOJIbKY B JaHHOM Cllydae
KHUJKOCTh HAxXOJUTCS TOJBKO B MEKKIETOYHOM mpocTpaHcTBe. Ecim
MHOKYJISIT CUJIBHO pa30aBiieH, KaXAas KJIETKAa B pe3yJbTare JIeICHUS JaeT
HAYyaJI0 OTIEJILHON KOJOHUU. DTO MOXKET OBITh MOJIE3HBIM JISI MAaCCOBOIA
KYJIbTYpbI, €CIM OTOOp KOJIOHMM BEAyT IO OJHOMY Npu3HaKy. Yarie
WHOKYJISIT ObIBAa€T HE pa30aBl€H M €ro PaBHOMEPHO PACHPEACISIIOT IO
BCEW IMOBEPXHOCTH cpellbl. B 3TOM cilyyae MHKpPOOPraHU3MBI PAcTyT B
BUJIE CIUJIOIIHOIO ra30Ha.

Maccosasa Kynbmypa oOaxkmepuili Ha NJIAOMHOU cpede WNMEET pao
npeumyuiecme 10 CpaBHEHUIO C KYJIbTYPOM, BBIPAILIMBAEMOMN B KUIKON
cpene:

1 B ciywae KynbTyp, BBIPAICHHBIX Ha IUIOTHOW Cpeae, HET
HEOOXOJUMOCTH HCIIOIb30BATh UEHTPU(PYTY WU JPyrue CpeacTna s
cOopa KJETOK, MOCKOJbKY B 3THX KYJIbTypax KJIETKH HAXOJISATCA YK€ B
CKOHLICHTPUPOBAHHOM  cOCTOsSIHMUA. (OcoO€HHO  cienyeT  U30erarb
HEHTPU(YTUPOBAHUS TIPU MOTYYEHUN OOJBIIOTO KOJIMYECTBA MATOT€HHBIX
WU JPYTHX BPEIHBIX MHUKPOOPIaHU3MOB, IIOCKOJBKY TIpU 3TOM
00pa3yroTCs a3pPO30JIH.

2 MaccoBble KyJbTypbl OakTepuili Ha IUIOTHOM Cpelle OTHOCHUTEIIBHO
CBOOOIHBI OT MAaKPOMOJEKYJISPHBIX KOMIIOHEHTOB M  IOJHOCTBIO
CBOOOJHBI OT YaCTHIl MUTATEIHHOW Cpefbl, TaK KaK MOCJEIHHUE OOBIYHO
HaxOMATCS BHYTPH arapoBOoro Teiisd. Takue KyJdbTyphl OTHOCHUTEIHHO
CBOOOJIHBI OT HU3KOMOJICKYJISIPHBIX MHUTATCIBHBIX BEIIESCTB W MPOTYKTOB
METa0oIu3Ma MHUKPOOPTaHU3MOB, TIOCKOJIBKY JJII WX PaCTBOPEHUS
HEOOXOMMBbI 3HAYUTEIBHO OoJsbliue 00BeMbl cpenbl. CleaoBaTEIbHO,
KyJbTYphl, BBIPAIlICHHbIE Ha TBEPAOH cpene, OCOOEHHO TOJIE3HBI IS
MIPUTOTOBJICHNS] aHTUTEHOB WJIM JIJIS APYTHX IeJied, KOT/a BaKHA YHUCTOTa
KJIETOYHOH CYCIIEH3UMU.

3 Ha TtBepmpIX cpenax MOXKHO TIOMy4aTh pPeE3yJbTaThl, KOTOpHIE
HEBO3MOXHO JOCTHYL JApPYyruM TmyTeMm. Hampumep, mi010BBIe Tena
MHKCOOAKTEPUI U SHJIOCIOPHI ONPEACIICHHBIX BU0B Bacillus obpa3yrorcs
TOJIBKO TIPH POCTE KYJIBTYp Ha TBEPJIOH cpeie.

BwmecTte ¢ Tem, BhIpamyBaHNE MUKPOOPTaHW3MOB Ha TBEPABIX Cpelax
10 CPaBHCHHWIO C KYyJbTHBHPOBAaHUEM B IKUIKOH Cpelae HMeEeT
onpeoeieHHble HeOOCMamKU:

1 TBepaast KyIbTypa UMEET OTPAHUYCHHS TIPH BHIPAITUBAHUHN OOJIBITHX
KoJndecTB Omomacchl. OHa JaeT BO3MOKHOCTD JIETKO TOJYy4YaTh TPaMMBI
KJIETOK; JIECATKH TPaMMOB BBIpAIIMBaTh YK€ 3aTPYIHUTEIHHO, a COTHH
rpaMMOB WJIM KHUJIOTpaMMBbI KJIETOK Ha TBEpJIOW cpele B jaboparopuu
BBIPACTUTH HEBO3MOXKHO.
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2 Tsepable KynbTypbl HE OOECHEUMBAIOT OJHOPOJHOCTH MOIYJISIIUU
KJIETOK, T. €. KyJbTypa T'€TepOreHHa B (PU3MOJOTrMYECKOM OTHOIICHHH.
Hamnpumep, KJI€TKM B BEpXHEW 4YacTU TBEPAOM a’3poOHOM cpedbl (CIoid
riyonHoit 1o 1000 KJI€TOK) MOTyT HaXOJIUThCS B YCIOBHSIX HHU3KOTO
COIEpXaHWA TNMUTATEIbHBIX BEIIECTB, HO BBICOKOTO  COJIEpKAHUSA
KHUCJIOPOJIa, B TO BpEMA KaK B HMXKHUX CJIOSIX CPEIbl YCIOBUSI MOTYT OBITh
MIPOTUBOMNOJIOKHBIMU. ['€TeporeHHa KynbTypa U B TEXHUYECKOM CMBICIIE,
TaK Kak KJIETKM MUKPOOPraHM3MOB M IMUTATENIbHASI CpeJa paclpeeeHbI
HEPaBHOMEPHO.

3 TBepaple KyabTypbl XapaKTEPU3YIOTCA HEOOJBIIUM YUCIOM KJIETOK B
IepecyeTe Ha TaHHOE KOJIMYECTBO CPEBI.

Bonpocs! 1y caMOKOHTPOJIA

1 Ilepeuncnure sTarbl BBIACIEHUS YACTBHIX KYJIbTYP MUKPOOPTaHU3MOB.

2 OxapakTepu3yuTe pa3Iu4HblE METOJbI MOJYYEHUsS HAKONUTEIbHBIX
KYJbTYP MHUKPOOPTaHU3MOB, YKQXKUTE ITPUMEPHL.

3 OxapakTepu3yuTe METObI BBIACICHUS YUCTOU KYJIbTYPHI.

4 OxapakTepuzyWTe 3Tall ONPEACICHUS YUCTOTHI BBIJICIICHHOU
KYJbTYpPBbI, U IPUMEHSIEMbIE HA ’TOM ATaIle METO/IbI.

5 Ilepeuncnure NpeMMylIECTBA W HENOCTATKA MAaCCOBOM KYJIBTYPBI
OakTepuil Ha IJIOTHOM Cpejie.

IIpakTnyeckoe 3ansarue 7

Ieab: O3HAKOMJIEHME C JTalaMy BBIICIICHUS YUCTOM KYJIBTYPHI;
ONPEAEIEHUE YUCTOTHI BBIJICJIEHHON UCCIENYEMOW KYIbTYpPhI: BU3YyAJIbHO,
MHKPOCKOIIMYECKH U 110 OJHOPOIHOCTH KOJIOHHM.

Marepuanbl 1 000pyI0OBaHHUe: JIylla, MUKPOCKOMNBI OMOJIOTMYECKUE,
MpPEAMETHBIE CTEKJIA, TOKPOBHBIE CTEKJA, CIUPTOBKH, OaKTepUaIbHBIE
METJIM, HWMMEpPCHOHHOE MACJIO, CTEpWIbHbIE TUIETKH, IUHUETHI,
(¢unpTpoBaNbHas Oymara, CIHUYKH, CTEpUJIbHAs BOJOIIPOBOJAHAS BOJAQ,
MaJOYKU BaTHbIE TMTMEHUYECKHUE, MAPKEPhI, AUCTUIUIMPOBAHHAS BOAA IS
MIPOMBIBKH, ITPOMBIBAJIKH, KIOBETHI, MOCTUKH, HA0OpP TOTOBBIX PacTBOPOB
KPAacOK B IITaTHBe, coupT 96°, KyIbTypsl MHKpO(IOpH BO3IyXa C
MPEABIIYIIETO 3aHATHSL.
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Xoa padoThI

1 O3HaKOMHUTBCS € ATAAMU BBIJIEJIEHUS YUCTOU KYJIbTYPBHL.
2 3apucoBaTh B pabouell TeTpaaud CXemy «ITallbl BBIICIECHUS YHCTHIX
KYJbTYP MHUKPOOPTaHU3MOB).

3 IIpocMOTpeTh BBIIEJIEHHYIO Ha MPEABIAYIIEM 3aHSATUU KYJIbTYpY
MHUKPOOPTaHU3MOB.

4 Onpenennts XapakTep poCTa MOJYYEHHOW KyJIbTYphl IO IITPUXY HA
MOBEPXHOCTH CKOIIEHHOW arapu30BaHHOW CpeAbl B COOTBETCTBUHU C
yKa3aHUAMH 11. 3 1abopaTopHoil paboThl 6. IIpy BRINOIHEHNN BU3YyaJIbHOTO
o0cJe10BaHNs MUKPOOPTraHU3MOB UCIIOIb30BATh JIyITY.

5 TlomydyeHHble HAOMIOACHUSI ONMUCATh COIJIACHO cxeme Tadmuisl 7.1,
3apUCOBATH POCT MUKPOOPTaHU3MOB 110 IITPUXY.

Crenath BBIBOJBI 00 OJHOPOJHOCTU KOJIOHMHW MHUKPOOPTaHU3MOB W,
COOTBETCTBEHHO, YHUCTOTE UCCIEAYEMON KYIbTYPBHI.

Tabmuua 7.1 — Onucanne pocta MUKPOOPTaHU3MOB MO IITPUXY

CBoiicTBa Oco0eHHOCTH pOCTa MUKPOOPTaHU3MOB

CocraB cpenpl

Bo3spact KyJIbTypbl

Poct MEKpOOPraHu3MoB 10 MTPUXY

bieck

IIpo3pauHocTh

LBer

[ToBepxHOCTB

Kouncucrenuus

Pucynox

BriBonnr:

5 TlpuroroBuTh IpenapaThl «pa3gaBlieHHAs Karjis» U (GUKCUPOBAHHBIM
(mpocras okpacka, o I'paMy, Ha HaJlU4KeE CIOP).

6 Ilpemaparbl MukpockonupoBaTh ¢ oObekTMBamMu 10x u 100x.
OrMeruth (GopMy M COYETaHME KIIETOK, MOJBM)KHOCTb, HAJIMYHUE WIH
orcyTcTBHE ciop. Caenarts 3apUCOBKH.

7 HaOmroneHust 1 puCyHKH OTMETUTH B Tabmuue 7.2. Iloxg pucyHkom
yKa3aTh YBEIWYEHUE MUKPOCKOIA.
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Tabmuua 7.2 — OcobeHHOCTH MOP(}OIOTUHN KIETOK MUKPOOPTaHU3MOB

CsBoiicTBa

OcoOeHHocTH MOP(OJIOTUN KIIETOK MUKPOOPTaHU3MOB

CocraB cpenpl

Bo3spact KyJIbTypsl

dopMma KIIETOK

CoueraHue KJIETOK

[lonBmKHOCTE

Oxkpacka no ['pamy

Hanuuue criop

PucyHOK KJIETOK

BriBoanr:

8 Cnuenarb BBIBOJBI O YHCTOTE MCCIEAYEMOW KYJIbTYpPhl HA OCHOBAaHUU
MUKPOCKONUPOBAHUS MaTepHaa.
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Tema 8 Cioco0bI reHeTHYECKOr0 00MeHa y OaKTepui

1 CriocoObl 0OMeHa reHeTUYeCKOor HHPOopMaLIUEeit
2 Tpancdopmanus

3 Konsbroramus

3 Tpancaykius

1 Cnoco0b1 00MeHa reHeTHYeCKOM HH(pOpMaLHeH

Cywiecmeylom mpu OCHOBHBIX CchocoOa 00MeHa 2eHemuuecKou
uHpopmayueil, uiu 20pU30OHMAILHOZ0 REPEHOCA 2eHO08: TPAHCPOopMalLIHs,
TPaHCAYKIMS U KOHBIOTalUs. JTU MPOIECCHl OTINYAIOTCS APYr OT Apyra
cnocoboM  tpancnoptupoBkn JIHK. Moryr npoucxoautb  Kak
€CTECTBEHHBIM ITyTEM, TaK U MPH UCKYCCTBCHHBIX MAHUITYJISITUSX.

O0muMu  0CO0EGHHOCTAMH JJIA  BCeX  Cmoco0oB  oOMeHa
reHeTu4ecKkoi nHpopmanuen y 0akrepui siBJIsIIOTCH:

1 Ilpouecc mnepenoca JHK Bcerma OZHOCTOpOHHMH, WU
OJTHOHAITPABIICHHBIN: OT JIOHOPHBIX OAKTEPHI K PEITUITHCHTHBIM.

2 llonHoro obOmeHa reHeTWUYeckoll uHdOpMalMel He HalIrmaeTcs,
PE3YIBTATOM YETrOo SABISETCS 00pa30BaHUE MEPO3UTOTHI.

CocrosiHue MEpO3UroTbl HOCUT OTHOCUTEIBHO HENPOIOJKATEIbHBIN
XapakTep, B KOHEYHOM UTOre€ OHK30IM€HOTa [OJDKHA BCTPOUTHCS B
AHJOreHOTY. Eciii 3TOro He MPOUCXOAUT, TO SK30IM€HOTA ANUMUHUPYETCS
SHJIOHYKJI€a3aMHU KJIETKU-PEIUITUEHTA.

3 Hns oOpa3oBaHus PEKOMOMHAHTHOIO IOTOMCTBA  MPOILIECC
F€HETUYECKOr0  IEepeHoca  JOJDKEH — 00s3aTelNbHO  3aKOHUYUTHCS
pekomMOMHanueit. 3a pekomouHaluent cienyet nponece perukanuu JJTHK
U JCJICHUs KJIETKU, B PE3YyJIbTaTe YEro BO3HHUKAIOT KIJIETKH, COJIEpKalllue
TOJIBKO  PEKOMOMHAHTHYIO  XpOMOCOMY,  KOTOpPBIE  Ha3bIBaIOTCS
PeKomMounanmamu.

2 Tpauncdopmanus

Tpancopmamuss — T1epeHOC TE€HETHMYECKOW WHGOpMaLUKM, TIpU
koropom JIHK, BbimenmeHHas W3 KIETKH-JOHOPA, ITOCTYNAE€T B KIETKY-
peuunuent. Aenenue mpancgopmayuu 6vi10 omkpvimo . I'pudpurom
B 1928 r. B onbITax Ha MTHEBMOKOKKaX (Streptococcus pneumoniae).

HckycctBeHHBIM nyTeM TpaHchopmanuto xpomocomMuoi JIHK ynamocs
OCYIIECTBHUTH HE TOJIBKO MEXIY OAKTepUSIMHU OJHOIO U TOTO K€ BUAA, HO U
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MEXIy  OakTepusaMH,  NPUHALICKAMMUA K  pa3HbIM  BHJAM.
TpancdopmupoBaTh KJIETKH MOXHO Takke U miasmugHon JIHK.

IIpouecc Tpanchopmanmu, HaunHasg ¢ MoMmeHTa go6asnenus JIHK u3
KJIETOK JIOHOPHOTO IITaMMa K KYyJIbTYpe PEUMIIMEeHTa, B OOLIMX uepTax
BKJIIOYAET CJeYIOLIHe ITANbI, MU CTANHU:

1 Ancopouuto nonopsoit JIHK Ha mOBEpXHOCTH PEIUITMEHTHOMN KIIETKHU.
Ha stom srane JIHK uyBctButenen k JIHKasze.

2 Ilormomenne nonopuou JJHK penunuentaon knerkoi. [puuem [JTHK
MOXET TMOIJIONIAThCA TOJIBKO TEMH KIIETKaMHu, KOTOpbIE HaxoHsTCs B
cocTossHuM KoMrieTeHTHOCTU. Ha atoi ctamum JJHK yxe HeuyBcTBUTEIBHA
K nericteuro JIHKa3bi.

3 OOpa3oBaHHME B PELUNHMEHTHOM KIJIETKE OJHOHUTEBBIX (hparMeHTOB
nonopuou JJTHK.

4 Cunancuc opanouenodeunot gonopnou JJHK ¢ aByxnenoyeuHown
XPOMOCOMOW PELUITUEHTA.

5 Hurerpauuro yactu noHopHoM Monekyinsl JIHK B penunmeHTHYRO
JIHK B pe3ynbrare peKOMOUHALIHH.

6 Perumikanuio pekomOonHanTHOM Monekynsl JJHK.

7 DKCHpeccuro T€HOB, MEPEIaHHBbIX OT JOHOpa, T. €. Oo0pa3oBaHHE
PEKOMOMHAHTOB, HAa3bIBAEMbIX MmMpaHchopmanmamu. KonunuectBo
nepenocumoit ipu Tpancopmaruu JIHK cocrasiser okosno 10 T. m. H.
(TBICAY TIAp HYKJIEOTH]IOB).

Komnemenmnocmpto 1TpU TEHETUYECKOW TpaHCPopMalMK OOBIYHO
Ha3bIBACTCSl CIIOCOOHOCTh OaKTEpUAIbHBIX KJIETOK aJcopOUpOBaTh H
noryomars yyxepoanyto JIHK. OnHako B mocnenHue rofpl B 3TO MOHATHE
BKJIIOYAIOT W BCE IMOCJIEAYIOIIME CTAJUM, BIUIOTH A0 PEKOMOWHAIINU
tpancpopmupyromieit JIHK ¢ xpomocoMol peliunueHTHON OaKTepuu.

Y MHOrux BHUIOB OakTepud KOMIETEHTHOCTh BO3HUKAET JIMIIb Ha
OMPEACTICHHOM 3Tafe pocTa KyJbTYphl. Y HEKOTOPBIX OaKTEpUH KIETKU
KOMIIETEHTHBl B 000 (ha3e pocra (Hampumep, y TOHOKOKKOB H
MEHHUHIOKOKKOB). K Tpancdopmanmu mMoryt ObITh cnocoOHbl oT 0,1 1o
100% KJ1€TOK MOIMYJISILKK, B 3aBUCUMOCTH OT BUJa OAKTEPHil.

Komnemenmmuvie KiemKu y pasiudHulX 6U006  OaKkmepuil
omauyaomca OT HEKOMIIETEHTHBIX HE TOJIbKO CIOCOOHOCTBIO K
nornomennto JJHK, Ho u apyrumu cBorcTBamu:

* 00J1a1a10T CHUYKEHHBIM YPOBHEM METa00IM3Ma;

* Qosiee yCTOWYMBBI K TEHUIMUIMHY, YEM OCTaJbHbIE KJIETKH B
MONYJIALINY;

* CHIDKCHHBIM TeMiioM perumkanuu JIHK nim BooO1iie ee oTcyTCcTBHEM;

* MEHBILIMMH pa3MePaMH, YeM HEKOMIIETEHTHBIE;
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* W3MEHEHHUEM HapYXHBIX CJIOEB, HAIMYUEM OOHAKEHHBIX YYaCTKOB
LUTOIJIa3MATHYECKON MEMOPAHBIL;

* [OBBIIIEHHOM YYBCTBUTEIBHOCTBIO K OCMOTHYECKOMY IIOKY,
TEIJIOBOM 00paboTKe;

* CHU)KEHHBIM ITIOBEPXHOCTHBIM 3apsI0M.

OpnHako CymiecTByeT MHOIO BUJOB OaKTEpUid, Y KOTOPBIX OTCYTCTBYET
€CTECTBEHHAs] KOMIIETEHTHOCTh. [IpuMepom Takux OakTepuil siBisitoTCs E.
coli m npyrue, HO, HECMOTPA Ha JTO, OHU TakKXKe MOTYT OBITh
TpaHchopMupoBaHsbl. J{J1s 3TOro X KJIETKH 00padaThIBAIOT TEM WM UHBIM
CIIOCOOOM, MHAYIIUPYS Y HUX CIOCOOHOCTH K norjonieHuto JIHK.

Tpanchopmanusa uMeeT NPAKTHYECKOE UCIIOIb30BAHME:

* JUIsl KAPTUPOBAHMS OAKTEPUATBHON XPOMOCOMBI;

* A  KOHCTPYUPOBAaHHUS  IPOMBILUIEHHO-IIOJE3HbIX  LITAMMOB
MUKPOOPTaHU3MOB;

* JUIA BBEJCHUS B TE€HOM OAaKTEpHil OINMpPEAECICHHBIX MapKEpOB WIH
AJMMUHUPOBAHUS HEXKEJIATEIbHBIX MYTALUN;

* KaK OJIUH U3 HTAIIOB NOJYyYE€HUs TPAHCTEHHBIX PACTEHUN;

* MOXKET BBICTYIIaTh B KAYE€CTBE MOJEIU B PA3JIUYHBIX T€HETUYECKUX U
MOJIEKYJISIPHO-OMOJIOTMUECKUX SKCIIEpUMEHTax Ha n3oiaupoBanHon JJHK.

3 Konusrorauus

Konbloramuss — reHeTHyeckuid  OOMEH,  CONMpPOBOXKIAIOIIUICS
MEPEHOCOM TE€HETHUYECKOM HH(OpMalnuu OT KIETKU-JOHOpa K KIIETKe-
PELUIIUEHTY, KOTOPBIA OCYIIECTBIAECTCA NPU UX HEMOCPEACTBEHHOM
KOHTAKTE.

SIBjienne koublOramum ObLTO OTKpbITO JIK. Jlemepbeprom u O.
Tatymom B 1946 . B 3KCieprMEHTaX € MOJIUAYKCOTPOGHBIMU IITaAMMaMU
O0akrepuit E. coli. Iloznnee Y. Xelic mokas3aj, 4TO CyHIIECTBYIOT OaKTepHUU
MYXKCKOTO (JJOHOpPBI) M KEHCKOTO (pElUIMEHTHI) THUIA W BKJIAJ HX B
KOHBIOTAIIMIO HE PaBHO3HAUY€H. PEKOMOMHAHTHI HACcleayl0T OOJBIIMHCTBO
CBOMX IIPU3HAKOB OT pPELUUIIMEHTa, a OT JOHOpa IMOJY4YarT TOJIbKO
OTHeJIbHbIE ()parMEHThI FT€HOMA.

O0mas cxemMa Mexanuszma nepeoauu 2eHemuuecKoz0 mamepuaia
npu Kouwvlozayuu. llepeHOC TeHEeTHYeCcKOro Marepuana OT JOHOpa K
PELUIIUEHTY TPOUCXOIUT TOJBKO B TOM ciyyae, Korga oOpasyrTcs
3¢ PeKTUBHBIE KOHBIOTALIMOHHBIE TMapbl. B3anMmHOEe y3HaBaHUE MpU
KOHTAKTE JIOHOPHBIX M PEUUIIUCHTHBIX KJIETOK OOECHEYMBAIOT IOJIOBBIE
nund.  OHHU  [PUKPEIUIAIOTCA K CHeUM(HUYecKuM  pelenrtopam,
HaxoJSIIMMCS Ha IIOBEPXHOCTH PEUMIIMEHTHBIX KIIETOK. biaromaps
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CIIOCOOHOCTM  TOJIOBBIX TWJIEH COKpamiaTbCs, KIETKH JOHOpa U
PELUIIMEHTA BCTYNAKOT B KOHTAKT «KJIETOYHAs CTEHKA K KIETOYHON
CTEHKE», a 3aTeM MexXJIy KIETKaMd BO3HUKAeT 0oJiee CI0XKHOE
o0pa3oBaHue — KOHBIOTAIMOHHBIN MOCTHK, 110 kKoTopoMy IHK nmepexoaut
U3 KJIIETKU-JI0OHOPA B KJIETKY PELUIIUEHTA.

[Ipu KOHBIOrAIMU MEPEHOC TEHETUYECKOro MaTepralia 00eCIeurnBaeTcs
KOHBIOTATUBHBIMU IUJIa3MUIAMH, TaKUMH, Halpumep, Kak F-rumazmupa y
Oaktepuit E. coli. KonbloraTuBHble IIa3MUAbl COJEpKaT tra-ornepoHbl,
OTBETCTBEHHBIE 3a MEPEHOC T'€HETUYECKOro Marepuaiia. Psj reHos tra-
OIIEPOHOB OIPENEISIET CUHTE3 IOJOBBIX MWJIEH, APYrUe€ OTBEYAIOT 3a
MEPEHOC CaMOW IIa3MHUAbl WM MOOWIM3ALMIO MEPEHOCa XPOMOCOMHOM
JHK wu3 knerku B kiuerky. llepemada r1uiasmMubl WM XPOMOCOMBI
HaYMHAETCA C OJHOHUTEBOrO pa3pbiBa B obsiactu oriT ma3Muibl, KOTOpast
Ha3bIBa€TCS TOYKOW Havana nepefadd. s Toro 4toObl MpoOM30ILIA
nepegadya XpOMOCOMHBIX I'€HOB, miasmuaa F (mnm apyrast KOHbIOraTUBHAS
IJa3MHUIa) JIOJDKHAa HHTETPUPOBATHCS B XpoMocomy. PasopBaHHas B
obsactu oriT Huts JIHK pazmareiBaercs, u ognonuteBas JJHK, nHaunnas ¢
5'-KOHIIa, MEPEHOCUTCS 1O KOHBIOTALIMOHHOMY MOCTUKY B PELUITUEHTHYIO
KJIeTKy. OJHOBPEMEHHO Ha 00€MX HUTAX IUIA3MUIHONM U XPOMOCOMHOM
JIHK — wm Ttoii, xoTOpass ocraercsi B JOHOPHOW KIIETKE, U TOW, KOTOpas
[IOCTYIUJA B KIIETKY-PELUIIUEHT, — CHHTE3UPYIOTCSI KOMILJIEMEHTAPHBIE UM
HUTU. brnarogaps 3TOMy B KJETKE-JOHOpPE  BOCCTaHABIMBACTCS
LIEJIOCTHOCTb XPOMOCOMBI U F-Tl1azsMusl.

3aKJIIOUNATEILHOM  CTaguer — mepeaaun  F-rura3muabel  sBiseTcs
BOCCTAHOBJICHUE €€ MCXOAHOM KOJIBIIEBOM CTPYKTYpPbl B  KJIETKE-
peuunueHte, a nepeaaun xpomocomHon JHK — pexkomOuHaius ee c
XPOMOCOMOW PELUITUEHTA.

IIpouecc mepeHoca XpPOMOCOMHBIX I'€HOB IIPU KOHBIOTAIMUM MOXKET
OCYLIECTBJIATHCA TAKXKE€ MPU YYaCTUM COAEPKALIUXCSA B XPOMOCOME
KOHBIOTATUBHBIX TPAHCIO30HOB. Takue TPaHCHO30HBI, KPOME T€HOB,
OTBEUAIOIIMX 34 TPAHCIO3ULHI, U TE€HOB, JIECTEPMUHUPYIOLIUX
(peHOTUIIMYECKHE  TpPU3HAKHU, HECyT  tra-reHbl,  HAIOMHHAIOLIWE
COOTBETCTBYIOIIME TI'€Hbl KOHBIOTATMBHBIX IUIasMulA. KoHbIOraTuBHBIE
TPAHCIIO30HbI MOTYT BBIIIEIUIATECS W3 XPOMOCOMBI, 0Opa30BBIBATH
IJIa3MUIONIOAO0HBIE CTPYKTYPhl U, KaK M KOHBIOTATUBHBIC IJIa3MHUIBI,
VHAYLUPOBATh IEPEHOC MEJIKHUX IUIa3MHUJ B KIIETKY MHapTHEpPA, a TaKxKe
CaMHU IIepEXOJUTh B HEE.

[Ipormeccyl KOHBIOTAIMM, OCOOCHHO BEAyIIME K Nepeaade IUIa3MH,
OYEHb IIHUPOKO paclpocTpaHeHsl cpean Oaktepuil. Koubroramms —
HanOosiee 3PPEKTUBHBIN MEXaHU3M JIJIsl TOPU3OHTAIILHOIO NEPEHOCA TEHOB
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B JIIOOOM cpene oburanusi Oaktepuid. KonbrorupoBars MOryT OakTepuH,
BeCbMa JlaJieckMe B  CHCTEMAaTM4ecKOM  OTHomeHuu. [lmazmunsl,
OCYIIECTBIIAIONINE KOHBIOTALUIO MEKIYy HEPOJCTBEHHbIMU OAKTEPUSIMU U
YCHEUIHO TMOAJCPAKUBAIOIIMECS B HHUX, HA3bIBAIOTCS IUJIA3MHIAMHU
IIMPOKOro  Kpyra  Xxo3sieB. KoHeuHO, HWHTerpauus mnepeaaHHOM
xpomocomHon JIHK B reHom penumnueHta 3a CYET TOMOJIOTHYHOMN
PEKOMOMHALIMKM TIPU MEXKPOAOBBIX CKPEIIMBAHUAX MPAKTUYECKH BCErAa
UCKJIIOYAETCs; OJHAKO Yy OakTepudl HMEITCd «OOXOJHBIE ITYyTH»,
(GYHKIIMOHUPYIOIIUE 3a CYET HE3aKOHHOW (WM HErOMOJOTHYHOM)
PEKOMOMHAIINH.

KonunuectBo nepenocumori IHK npu konbrorammu 0osblie, yeM Mpu
TpaHc(hopMaluy U TPAaHCAYKIUU. B «MATKUX» (ONTHUMaNbHBIX ISl pOCTA)
VCIOBHSIX  CKpEIIMBAaHUS MOMKET [MEPEHOCUThCA BCS  XpPOMOCOMA.
[TonyyaeMble mpu 3TOM crocode oOMeHa T'e€HEeTHYEeCKOM HH(opMalmen
PEKOMOMHAHTHI HA3bIBAIOTCS TPAHCKOHBIOTAHTAMMU.

Takum o0Opa3oM, B mponecce KOHBIOTAMUA MOXKHO Pa3Id4UTh
cJIeAyIoIMe CTaINu:

* o0pa3oBanue HeA(HEKTUBHBIX Map;

* oOpa3oBanue 3P(HEeKTUBHBIX KOHBIOTAIIMOHHBIX Tap;

* [MEPEHOC TEHETHYECKOro MaTepuajla M3 JOHOPHBIX KIETOK B
PELUITUCHTHBIE;

* IOCTKOHBIOTAIMOHHBIM cuHTE3 noHOopHOM JIHK B penunuentHoi
KJIETKE;

* TOMOJIOTUYHAsA PEKOMOUHAIIMS NIEPEHECEHHOr0 (hparMeHTa JOHOPHOM
JIHK ¢ JIHK penunueHTHON KIIETKH.

Kaxk cnocod reHernueckoro o0MeHa KOHBIOIalUs MCIOJb3yeTCsl B
CJIeAYIOIIHMX HANIPABJICHHUAX:

1 Tlepenaya reHETHUECKUX MapKEPOB U3 OJIHUX KIIETOK B JIpyTHE.

2 MeTton KOHBIOTAIMOHHOTO CKPEUIMBAHUS yJI00€H AJIsl KAPTUPOBAHUS
xpoMocombl. Kapra Xpomocombl y OakTepuil CTPOMTCS B MHUHYTax. Y
O0aktepuil E. coli HadyasioM KapThl (0 MUH) SIBJISIFOTCSI TOUKH JIOKTA3AIIUU
I€HOB, OTBETCTBEHHBIX 3a CUHTE3 TPEOHUHA U JICUIIMHA.

3 M3ydeHne reHeTUYeCcKoro anmnapara y OaKrepui.

4 Kouptorauuss 3Q(HEKTUBHO MNPOUCXOAUT B MPUPOAE M IOITOMY
ABJISIETCS. BAKHOM COCTABJISIONIECH M3MEHYMBOCTH OAKTEPHIA.

4 Tpancaykuus

Tpancayxkumusi O0puia otkpeita k. Jlenepobeprom u H.I{unnepom B
1952 r. y Salmonella typhimurium u ¢ara P22.
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Tpancaykuusi — nepeHoC reHeTUYecKo UHpopMaIu (XpOMOCOMHBIX
T€HOB WJIM TUIa3MHUJl) OT KJIETKHU-TOHOpA K KJIETKE-PEUUIIUEHTY, KOTOPHIM
OCYIIECTBIIACTCSl Mpu ydactTuu OakrepuodaroB. Ilpu TpaHcaykuuu
(parMeHThl XpOMOCOMBI WJIH IIa3MUJbI JIOJKHBI YIIAKOBATHCS B TOJIOBKY
Oaktepuodara; BBIUTH B COCTaBe ATOM (haroBOM 4YacTUIIbl W3 KJIIETKH-
JIOHOpa B pe3yJIbTaTe €€ JIM3MCAa W MOMNacTh B APYIYIO KIETKY (KJIETKY-
PELUIIUEHT) TP HOBOM aKkTe 3apaxeHusd. benkoBwld Karcuna (aroBoi
TOJIOBKH Tpenoxpanser Haxomsamytocss B Hew JIHK or paspymenns
BHEKJIETOYHBIMU HYKJI€a3aMH. B 3TOM OTHOLIEHWM TpaHCAYUHUPYOLIas
JHK Oonee «coxpanna», uem «ronas» JHK mnpu Tpanchopmarum.
[TockonpKy ajacopOIMsi XBOCTOBOI'O OTPOCTKa ¢hara Ha pelentopax
MOBEPXHOCTH KIJIETKM BUJOCHENU(HUYHA, TO U MEPEHOC T€HETUYECKOIro
Marepuaina Mpyu TPAHCAYKIIMM MOXET MPOUCXOJUTh, B OCHOBHOM, MEXKIY
OJIN3KOPOICTBEHHBIMHU OAKTEPHUSIMHU.

[Ipu Tpancaykiuu pasMmepbl nepeHocumoro ¢parmenra JHK
ONPENETSAIOTCS pa3MepaMH TOJOBKH Oakrepuodara. Paznmuunbie (aru
MoryT neperocutsb ¢pparmenTsl JJHK ot 20 10 40 1. n. H. Takum o0pazom,
MpU TPAHCAYKIMU NEPENAIOTCA KaK €IMHUYHBIE T€Hbl, KaK U CUEIJICHHBIC
Mapkepbl. PeKOMOMHAHTHI, TMOJy4aeMble IMPU JAHHOM croco0e oOMeHa
reHEeTUYEeCKON nH(pOpMaIren, Ha3bIBAIOTCA TPAHCAYKTAHTAMM.

N3yueHne TpaHCIYKLIMK MOKA3aJl0, YTO OJHU (pard MOTYT MEPEHOCUTh
pa3Hble OakTepualbHbIE T'€HBI, a APYrHMe — TOJbKO ompeneicHHble. B
COOTBETCTBUM C O3THUM IMPHUHATO BBLACIATH JBAa TUMNA TpaHCAyKIuu: 1)
reHepaJIu30BaHHASA (necneunguyeckas, 158105 o0asi); 2)
cnenupuyeckas, Wik OrpaHu4eHHasA.

[Ipy reHepajJM30BaHHONM TPAHCAYKUHMH MOXXET NEPEHOCUTHCS OO0
GakTepHanbHBII  mpu3Hak ¢ uyacrtoroir  10°-10°.  Kommdectso
oakrepuansHoil JIHK, kortopoe MoxeT mnepeHocuThCcsi (arom, OOBIYHO
cocraBiusier 1-2 % Bcent JIHK, comepxamneiica B wierke. MckimoueHue
coctaBisier  Oaktepuodar PBS1 B, subtilis, KOTOpPBII  MOXET
TpaHcAynupoBarb a0 &8 % reHoMa Xxo3sMHAa. B ocymiectBieHun
reHEPATM30BAHHONW TPAHCAYKIMU OAKTEpUAIIbHBIN BUPYC ABJISIETCS TOJIBKO
«MACCUBHBIM» TMEPEHOCYMKOM TIE€HETUYECKOro MmaTepuana OaKTepuil.
Tpancaymupyronue negekTHeie ¢dard coaepkaT TOIbKO (PparMeHThI
OoakrepuansHoit  JJHK. A reHeruueckas  pekoMOMHaIMst Yy
TPaHCAYLUHUPYEMBIX OAKTEpH NMPOUCXOAMUT MO OOMIMM 3aKOHOMEPHOCTAM
PEKOMOMHAIIMOHHOTO MPOLECCa.

XapakTepHbIMU  OCOOCHHOCTSIMH  cHenM(PUuYecKOod TPaHCAYKIHN
ABJISIIOTCS: 1) KaXAbld TpaHCAYUUPYIOUIMK (ar mnepesaeT TOJIbKO CTPOro
OMpENICTIEHHYI0, BEChbMa OrPAaHUYEHHYIO 00JacTh  OakTepuaabHOU
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XpOMOCOMBI; 2) (ar He TOJIBKO MEPEHOCUT F'€HETUYECKUI MaTepuall, HO U
00€ecreunBaeT ero BKIIOUEHHE B OaKTEPUAIBHYIO XpOMOCOMY; 3) BUPYC
BkirovyaeT JJHK Oakrtepuii B cBOM T'€HOM W NEPENAET €€, JIN30TCHU3UPys
OaKTepUU-PELIUITUEHTHI.

Hanbonee w3BECTHBIM MNpPUMEPOM CHEHU(PUUECKON TpaHCAYKIUU
ABJISIETCS. TPAHCAYKIMS, OCylIecTBIsieMas (aroM A, KOTOPBIA CIIOCOOEH
3apaxkaTh KJIETKUM Oaktepuid E. coli ¢ mocneayrollel HHTEerpanuen ero
JIHK B renom GakTepwuii.

Tpancaykuusi uMeeT NPaKTU4YeCKOe UCIOJIb30BAHNE:

* MI0O3BOJIAET TPAHCAYLUUPOBATH IUIA3MUABI MU KOPOTKHE (PparMeHThI
XPOMOCOMBI JIOHOPA;

* 11 KOHCTPYMPOBAHMS IITAMMOB 33/IaHHOT'O T€HOTHIIA, B YACTHOCTH
M30TE€HHBIX IITaMMOB. I30T€HHbIE IITaMMBbI, CKOHCTPYWPOBAaHHBIE IIPU
MOMOIIM TE€HEPATM30BAHHOW TPAHCAYKLIHUH, Ppa3IMYalOTCs TOJBKO IO
YYaCTKY XpPOMOCOMBI, IEPEHOCUMOMY TPAHCIYLIUPYIOIINM (parom;

* JUIS TOYHOTO KapTUPOBaHUs OaKTepUaJbHBIX I'€HOB, YCTAHOBJICHHS
MOPSI/IKA U UX PACIIOJIOKEHHUS B OIIEPOHAX.

Bonpocs! 1y1 caMOKOHTPOJIA

1 Kakue mpoueccsl MOTYyT ITPOMCXOAUTh B KJIETKE-PELUIIMEHTE, TOCIE
nonaganvus BOBHYTpb Hee noHopHou JIHK u mepexoma B cocrosiHue
MEPO3UTOTHI?

2 Yro Takoe nporecc Tpanchopmannu? Kakve craanuu oH BKJIIOYaeT?

3 IlepeuncnuTe OCHOBHBIE CTAIUU MPOLIECCA KOHBIOTALNH.

4  OxapakTepuzyWTe TMpOLECC TpaHCAYKIMHA. Yem OoTian4daercs
cnenuduueckas TpaHCAYKIUS OT T€HEepaTu30BaHHON?

IIpakruyeckoe 3ansaTue 8

Ieab: u3yyeHHE OCHOBHBIX CIOCOOOB TE€HETHMYECKOr0 OOMEHa Y
OakTepuii; BBISIBJICHUE OOMMX H  OTIMYUTEIBHBIX OCOOCHHOCTEM
MIPOLIECCOB TPAHC(POPMALINH, KOHBIOTAIIMU U TPAHCTYKIIMH.

Marepuansl u 00OpyIOBaHMeE: JIEMOHCTPAIIMOHHBIE ~ CXEMBbI
(PUCYHKH): a) MEpO3UTOTHI; 0) mporiecca TpaHchOpMallUK; B) MEXaHU3Ma
OakTepuaibHOM KOHBIOTaMM; T) F-mmasmuasl Oaktepuit E. coli; n)
reHepaM30BaHHONM  TPAHCAYKLIMM; K)  cHenupUyeckod  TPaHCAYKIIMH;
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3IIEKTPOHHAsT MUKpodoTorpadus KOHBIOTUPYIOIIUX KJIETOK E. coli; IBETHBIE
KapaHIaIlw.

Xoa padoThI

B niporokosie 3aHsaTHSA:

1 Jlatb o0OmIyr0 XapaKTEpUCTUKY CIIocoOaM oOOMEeHa T'€HETUYECKOMH
nH(popMmanuer y OakTepuil: yka3aTb TPU OCHOBHBIX cIloco0a oOMeHa
reHeTUYeCKOoN nHpopmalmen, ux oo1me 0COOCHHOCTH.

2 HapucoBaTh cXeMy MEPO3UTOTHI M MIOKA3aTh JIBA MIYTH €€ Pa3BUTHSL.

3 Oxapakrepu3oBaTh IMpolecc TpaHCHOpMAIIMM  COTJIACHO CXEMeE
OIMMCAHUS: TIOHATHE TPaHCPOPMAIIH, UCTOPHS OTKPBITHSI, STAIBI MPoIiecca
TpaHcopMaluu, KOMIIETEHTHOCTb, IPAKTHYECKOE  HUCIOJIb30BAHUE
TpaHcpopMaIuu.

4  CocraButh rpadosiornueckyro cxemy «Craguu  mpoiiecca
TpaHcpopManuu», OTPa3UB B OITOM CXeMe MO OTACIBHOCTH MPOIECC
Tpanchopmanuu: a) mazmuaHon JIHK; 0) 6axrepuansnoit JJHK.

5 OxapaxkrTepu3oBaTb IPOLECC KOHBIOTALUU COIVIACHO CXEMe
ONMCAaHUs: NOHATUE KOHBIOTAIMU, UCTOPUSA OTKPBITHUSA, dTaIlbl IpOLECCca
KOHBIOTAallUKM, KomudecTBO niepeHocumon JIHK mnpum  kowbroranmw,
IIPAKTUYECKOE UCITOJIb30BAHNE KOHBIOTAIUH.

6 CocraButh rpadonoruueckyto cxemy «llepemadya reHeTMYECKOro
Marepuaja MpyU KOHBIOTAIIMN», OTPA3WB B ITOM CXEME IO OTIACIHHOCTH
+
y4acTHE B KAaueCTBE KJIETOK-JOHOpOB: a) F -moHopoB; 6) moHopoB Hfr-
THIIA.

7 Oxapakrepu3oBaTb IPOLECC TPaHCAYKLUU COIVIACHO CXEME
ONMCAaHUs: MOHATHUE TPAHCAYKLIMU, UCTOPUS OTKPBITHs, dTambl IpoLEecca
TpaHCAyKIuH, KoanuectBo nepeHocumon JIHK mpu Tpancaykumm, TUb
TPAHCAYKLUH, IIPAKTUYECKOE UCTIOIb30BAHUE TPAHCAYKLIUU.

8  CocraButh rpadonoruueckue  cxembl  «l'eHepanm3oBaHHasI
TpaHCayKIus», «Crnenuduueckas TpaHcaykius». OOpaTuTh BHUMAaHUE Ha
CYIIIECTBEHHBIE OTJIMYUUS MEXKY STUMU JBYMSI TUIIAMU TPAHCAYKIIUH.
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Tema 9 MosiouHOKHUC/IbIE ODaKTEepUH

1 OOmas XapakTepUCTHUKAa MOJOYHOKUCIBIX OakTepuid U HX
OCOOEHHOCTH, TUIIbI OPOKEHHS

2 T'omodepmeHTaTUBHBIE U TeTEPOPEPMEHTATUBHBIE MOJOYHOKHUCIIBIE
OakTepuun

3 IlonyyeHne HAKOMUTENbHOM KYJIbTYPbl MOJIOYHOKHCIIBIX OaKTepHid

4 KauecTBEHHBIC peakIIy Ha MOJIOYHYIO KUCJIOTY

1 O0mast xapaKTepuCTUKA MOJOYHOKHUCJIBIX 0aKTepuid
U MX 0COOCHHOCTH, THIILI OPOKEHUS

MonouyHokucible OaKTepUH OTHOCATCS K ceMenictBaM Lactobacillaceae
u Streptococcaceae. PacripocTpaHeHHE B TNPUPOJE MOJOYHOKHUCIBIX
OakTepuil OMpeAeNsIeTCs MX CIOXHBIMH MOTPEOHOCTSAMH B NMHTATEIbHBIX
BEI[ECTBaX M CHOCOOOM TomydeHus SHepruu. OHM MOYTH HUKOTIA HE
0OHapyXKMBAIOTCS B TIOYBE MJIM BOJ0eMaxX. B €CTECTBEHHBIX yCIOBUSIX OHU
BCTPEUAIOTCS:

® B MOJIOKE, MOJIOYHBIX MPOAYKTaX, B MecTax IepepadOTKH MOJIOKa
(Lactobacillus bulgaricus, Lactobacillus lactis n npyrue j1akToOaIusIbI;
Streptococcus lactis);

® Ha TOBEPXHOCTUM pacTEHUM Kak »snudutrHas MuUkpodiopa U Ha
pazjiararonmxcsa pacTuTenbHbIX octatkax (Lactobacillus plantarum,
Lactobacillus brevis, Leuconostoc mesenteroides);

® B KHUIIICYHWKE W Ha CIM3UCTHIX O0OJIOYKAX YEIOBEKa M KUBOTHBIX
Kak MpeJICTaBUTeNIn HopMalibHOU Mukpodiiopsl (Lactobacillus acidophilus,
Bifidobacterium bifidum, Streptococcus pneumoniae, Streptococcus
pyogenes, Streptococcus faecalis, Streptococcus bovis (3enensawuii
CMpenmoKoKkK) u 1ip.).

B cBs3u ¢ TeMm, 94TO MOJOYHOKHCIIBIE OAKTEpUH HCTOJIB3YIOTCS IS
MIPUTOTOBJICHUS THIIEBBHIX MPOAYKTOB M BBICTYIAIOT KaK BO3OYIUTEIH
OoJie3HEW dYenoBeKa W JKMBOTHBIX, OHHU IMPEJCTABISIOT COOOW TpyIITy
00JIBIIIOT0 SKOHOMHUYECKOTO 3HAUCHUH.

Mopddosorusi kiaeTtok. 310 MOp(OJIOrHYECKH TE€TEPOTreHHas Tpymna
OakTepuii, OHa BKJIIOYAET IMAJIOYKOBUIHBIC M CHEPUIECCKHE OpPTaHU3MBI,
nmaaon ot 0,7-1,1 mo 3,0-8,0 MKM, pacmoiOXEHHBIX €IUHUYHO WJIN
COOpaHHBIX B ETIOYKH. Bce MOJIOYHOKHUCJIBIE OakTepuu
IPaMIIOJIOKUTEIBHBI, HE O0pa3yloT »SHJAOCHOp (3a HCKIIOYCHHEM
Sporolactobacillus inulinus), xancyn, W B NOAABISAIONIEM OOJBIITUHCTBE
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HEMOJABWKHBI. POopMa U JUIMHA KIIETOK Y Pa3JIMYHBIX KYJIbTYpP OAHUX U TEX
K€ BUJIOB MOJIOYHOKHUCIIBIX OaKTepuil 4acTO 3aBUCUT OT COCTaBa CPE.bI,
MIPUCYTCTBUS KUCJIOPOJA U CIIOC00a KYyJIbTUBUPOBAHUSI.
Du3u0/0ro-0MoXuMHYecKne CcBoiicTBa. OTO0  (paKyJIbTaTUBHbBIE
aHa’poObl, UCIOJIb3YIOUIME B KAUECTBE MCTOYHMKA SHEPIUM YTIEBOABI U
oOpa3ylolye B KayeCTBE OCHOBHOTO MPOJAYKTa OpOKEHUS MOJOUYHYIO
KHUCJIOTY (MO0 ATOMY MPU3HAKY UX OOBEIUHSIOT B OTACIbHYIO OOIIMPHYIO
TpYIIy MHKPOOPTAaHU3MOB). Y  BCEX MOJIOYHOKHUCIBIX  OaKTepHii
00HapysCuaOmcea  C/0JMCHble nOmMpeOdHoCcmu 6 Gaxmopax pocma:
BUTAMHHAaX Trpynnbsl B, aMuHOKHCIOTax, MypuHaX W MNUPUMHUIUHAX.
OtrnuuurtenbHas  ¢u3uonozuueckas 0COOEHHOCHb  MOJIOUHOKUCTBIX
Oakmepuit — WX BBICOKAs YCTOWYHMBOCTh K MOJIOYHOM KHUCIIOTE, YTO
ABJISIETCSL  CJIIEACTBUEM  XapakTEPHOTO [JIi HHUX  OSHEPreTUYECKOro
MeTabonu3Ma. CriocOOHOCTh MOJIOYHOKHUCIIBIX OAaKTEpUil 00pa30BbIBaTh U
MEPEHOCUTH JOBOJIbHO BHICOKHE KOHIIEHTPALIMU MOJIOYHON KUCIOTHI UMEET
BAXXHOE CEJICKTUBHOE 3HAYEHUE, TaK KaK TakOe CBOWCTBO JAaeT UM
BO3MOXKHOCTh  YCIIEITHO KOHKYPUPOBAaTh C OOJBIIMHCTBOM JAPYTIHX
OakTepuil B cpefax, 00rarblx MUTATEIbHBIMU BEILIECTBAMMU.
MonoyHoKuCIIbIE OAKTEPUHN OOBIYHO CITOCOOHBI TOJIBKO K OPOKEHUIO.
Mo0/109YHOKHCIABIM OpOKeHMEM HAa3bIBAIOT aHA’POOHOE pa3JIOKEHUE
YIJIEBOJOB MOJIOYHOKHCIBIMU OaKTEpHUsIMU C OOpa3oBaHUEM MOJIOYHOMN
KUCJIOTBl W JPYTUX MPOAYKTOB. B 3aBUCMMOCTH OT TOro, Kakue
MOJIOYHOKHUCJIbIE OaKTEPHH BBI3BIBAIOT 3TO OPOXKEHUE U KAKUE MPU ITOM
00pa3yloTcsi MPOAYKTHI, OHO OBIBA€T JBYX THUIIOB — MURUYHOE, WIIU
20mohepmenmamuenoe, U HeMUNUUHOE, I 2emepohepmenmamusHoe.
Xumu3M roMOQepMEHTATUBHOIO MOJIOYHOKHMCJIOr0 OpOKeHUs
npoct. OH 3aKiO4aeTcss B TIJIQJKOM PACIICIUICHWH TEKCO3bl Ha JIBE
MOJIEKYJIBl  MOJIOYHOM KHCJIOTBHI, ©0e3 o00pa3oBaHUs Tra3000pa3HbIX
MPOAYKTOB, 10 CJIEAYIOIIEMY CYMMapHOMY YPaBHEHUIO:

C6H1206 = 2CH3-CHOH-COOH + 18 kkain.

[IpoMeXyTOYHBIMU MPOAYKTAMH TIPU HTOM OpOXKEHUU  SIBJISIOTCS
MUPOBUHOTPAHAsT Kuciaora W Bogopoa. Ilpucoenussis  BOJOpoOI,
MAPOBUHOIPAIHASA KUCJIOTa 00pa3yeT MOJOYHYIO KUCIIOTY.

X¥MH3M  HETHINHMYHOIO MOJOYHOKHMCJIOro OpoxxeHusi OoJee
CJIOKHBIM, TaK Kak 3JeCh MNpH COpaXWBaHWUW YTJIEBOJIOB, HapsIy C
MOJIOYHOM KHCJIOTOM, rerepoepMeHTaTUBHbIE OaKTepUH OOpa3yroT Psij
JIPYTUX COCIUHEHUMN: YKCYCHYIO M SHTapPHYIO KUCJOTBI, STHJIOBBIM CIUPT,
VIJIEKUCIOTY U BOJOPOA. YCIOXHEHHE Ipoliecca OpOXXKEHHUS! CBSI3aHO C
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TEM, 4YTO OJTH OakTepum coJepKaT B CBOMX KIETKaxX (QepMeHT
KapOokcuiiazy, a y roMoepMEHTAaTUBHBIX OaKTepuil OH OTCYTCTBYET.
OOmmii  XUMHU3M  3TOrO  Mpollecca MOXKET ObITh  IPEJCTaBJICH
CXEMaTUYECKUM YPaBHEHHUEM TaK:

2CsH,06 = CH,CHOH-COOH + COOH-CH,-CH,COOH +
CH;COOH + CH;CH,OH + CO; + H, + X kkai.

MomnodHokucble OaKTepuu MOXKHO pasleinTh Ha JABE (U3HUOJIOTO-
OMOXMMHUYECKUE TOJrPYIIbI, PA3IMYAIONIUECcsS O MPOAYKTaM, KOTOPHIE
00pa3yroTcs U3 TJIOKO3bl B pe3ysbTaTe OpoxeHus (3Ta KiaccupuKaiuys
obuta mpemokeHa B 1925 r.  A.M.Kmwoiisepom, [I'.JI.Jlonkepom):
roMo()epMeHTaTUBHBIE U TeTepOdEepPMEHTATUBHBIE.

2 'omodepMeHTATHBHBIC U reTepodepMeHTaATUBHBIC
MOJIOYHOKHCJIbIE OaKTepuHU

K uucnmy  Hambonee  4acTo ~ BCTPEYAIOMIMXCS  THUIMYHBIX
20MohepMeHmamuHvIX  MOJOYHOKUCTBIX  OaKmepuil  OTHOCUTCS
MOJIOYHBIN CTPENTOKOKK (Streptococcus lactis). B Monoapix KyJbTypax oH
MpEeACTaBIseT COOOM THUNHYHBIA CTPENTOKOKK, OOpa3yloIUil ILEMOYKH
Pa3IUYHOM JUIMHBI M3 OBAIBHBIX KJIETOK auamerpoM 0,5— 1,0 MM
(pucynok 9.1 — A). B crapbix KyJbTypax IOCJE CBEPTHIBAaHUS MOJIOKA
npeo0aatoT COYEeTaHusl B BUJE JAMILUIOKOKKOB. BeTpeuaercs oH U B BUAE
KOPOTKHX O€CCIOPOBBIX MAJIOYEK, OKPALIMBAIOMIMXCS MOJIOXKUTEIBHO IO
I'pamy. KonOHMM MOJOYHOIO CTPENTOKOKKA HAa IMOBEPXHOCTH TBEPOM
MATATEeIbHOM  CpeAbl  MEJIKWE, BBINYKJbIE, CclleTka  OelioBaTkhIe,
HallOMUHAIOIIME KAIlld BOABl WM Kupa. Y Streptococcus cremoris
(pucyHOK 9. 2 — B) KJIETKH pacIonokeHbl 00J1ee JJIMHHBIMU ETTOYKAMH.

Lactobacillus bulgaricus (pucyHok 9.1 —A) — KkpyIHas najodyka JJIMHOU
4-5 MKM, HENOJBW)XKHAasi, TPaMIIOJIOXKUTEIbHAsA, PACIOIAraeTca B BHUJE
OTZIEJIbHBIX KJIETOK M KOPOTKHMX LIEMOYEK, ONTUMAajbHAas TEMIlepaTypa ee
pazButus 4045 °C. Lactobacillus acidophillus (pucynok 9.1 — B) — o
Mopdonoruu Onu3Ka K OOJrapcKkoil, HO MMEET JIPYyrod TemmnepaTrypHBI
ontuMyM paszButusd — 37 °C; uUCHONB3yeTCs ISl TNPUTOTOBIICHHS
anuoduiIHa.

Takke BecbMa BaXHBIM MPEJCTABUTENIEM MAJIOYKOBUIHBIX (HopM
TUIIAYHBIX MOJIOYHOKHUCIIBIX OaKTepuil sBiseTcsd Oonrapckas majgoyka
Lactobacterium bulgaricum (pucynok 9.1 — A). Dto OeccrnopoBas,
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HEMO/IBIDKHAS JTTMHHAS TaJ0o4yKa, WHOTJAa COCIMHSIIONIASICS apaMH WM B
KOPOTKHE 1enouku. Ha TBepAoN IMUTATEIBbHOU Cpele NAacT XapaKTepHbIE
KOJIOHUM, HAIOMUHAIOIIME IMyYKHd BaThl. bonrapckas manoyka MIMPOKO
pacnpocTpaHeHa B TMPUPOJE U SBISCTCS TUIWYHBIM BO30YyIUTEIEM
€CTECTBEHHOTO CKHCaHUsl MoJioka. UYucras KyJbTypa 3TOMl Oakrtepuu
MPUMEHSIETCST  TIPH NPUTOTOBIICHUM MEUYHUKOBCKOW IPOCTOKBAIIIH
(;rakToOanWiIMHA). biuskas K Hel mpo MOp(OJIOrHYECKUM MPU3HAKAM, HO
pa3BUBAIONIASCA MPU TOBBIMICHHBIX Temieparypax (okomo 40 °C)
anunoduibHas najnouka (Lactobacterium acidophilum) ucnons3yercst pu
M3TOTOBJIEHUH alluA0(PUIBHON MPOCTOKBAIIHN (AUI0PUINHA).

Pucynok 9.1 — A — Mukpoduopa kedupa: Streptococcus lactis,
Lactobacillus bulgaricus, Saccharomyces kefiri; b — mukpodiopa
anunodununa: Lactobacillus acidophilus, Streptococcus lactis, x 100

b

Pucynok 9.2 — A — Mukpodiiopa KalmyCTHOT'O paccoa;
b - Streptococcus cremoris; B — monounas ninecenb Oidium lactis, x 60

91



K rpynne romodepMeHTaTUBHBIX MOJIOYHOKHUCIBIX OAKTEpU OTHOCSTCS
TaKXe BHUJIbl, OOUTAIOIIME Ha paCTUTEIBHBIX CyOCcTpaTax (CBekIa, Kammycra,
orypupl, cujiocHass Macca). M3 Hux OOJbIION MNpPaKTUYECKU HHTEpPEC
npeacraBusier Lactobacterium delbruckii — pnvHHas —OeccnopoBas
Majoyka, pacTyuias Mpy MOBBIIIEHHOW TeMmIepaType U MPUMEHSIOIAsCs
JUISL  TIPOMBIIUIEHHOTO  TOJYYEHHs] MOJIOYHOM  KuciaoTel. [Iupoxko
pacrpocTpaHeHbl B TIpuUpoje Bacterium cucumeris fermentatis —
MaJIeHbKas MaJIo4uKa, BCTPEYAIOIAsICSl B OTYPEYHOM M KAITyCTHOM paccosie,
a Takke Onm3Kas Kk Heul Lactobacterium plantarum. 9T 0aKTepuu HAXOIAT
IIMPOKOE MPAKTUYECKOE MPUMEHEHHE MPU KBAIIEHUU KalyCThl, OTYpPIIOB
(pucyHok 9.2 — A).

[IpencraBurensiMu  2emepoghepmenmamusnvlx  MOAOYHOKUCTBIX
OakTepuil ABJISAIOTCS BapuadeabHble Mo dhopMe OudbuIo00aKTepun U3 poaa
Bifidobacterium (B. bifidum) w KokkoBble W3 poaa Leuconostoc (L.
mesenteroides), Lactobacillus brevis, Bacterium coli n np. Hekotopbie
rerepo)epMEHTaTUBHBIE  MOJIOUHOKHCJBIE  OakTepuu  (Hampumep,
Lactobacterium  pentoaceticum) MOryT COpaXHBaThb IEHTO3bI C
00pa3oBaHMEM MOJIOUHOM M YKCYCHOM KHUCJIOT, YTO HMMEET MECTO Ipu
CUJIOCOBAaHMM KOpMOB. HakamnmuBaronquecs mnOpu  3TOM  KHCIJIOTHI
MPEAOXPAHSIOT CHIIOC OT IMOPYH.

Ha mnoBepXHOCTM MPOKUCHIErO0 MOJIOKA, KamycThl, KBaca, CHJIOCA
JIOBOJIBHO YacCTO pa3BUBAETCS MosiouHas miecenb Oidium lactis (pUCYHOK
9.2 — B), BbI3bIBaONIAs MOPYY MOJOYHBIX M KBalIE€HBIX NPOIYKTOB H
CUJI0ca. DTOT OPraHu3M OJM3KO MPUMBIKAET K JPOXKAKAM, HO HEKOTOPHIMU
UCCIIEIOBATEIsIMU ~ OTHOCUTCS K  HECOBEpUIEHHbIM rpubam. Ero
BETE€TaTUBHOE TEJIO MPEACTABICHO OEJIbIM MHOTOKJIETOYHBIM MHIIEIHUEM,
KOTOPBIA pacnagaeTcsi Ha OTAEIbHBIE KJIETKH, TAK Ha3bIBAEMbIE OUJIUH, TO
OBaJIbHOM, TO IPOJIOJITOBATON ()OPMBI, CITyXKaLIUE ISl PA3MHOKECHHUSI.

MonoyHoKuUCIIbIE OaKTepUH UMEIOT OTPOMHOE IPAKTUYECKOE 3HAYEHUE,
TaK KakK BbI3bIBAEMBIM UMH MPOLECC MOJIOYHOKUCIOTO OPOXKEHUS JIEKUT B
OCHOBE TIepepabOTKH MOJIOYHBIX MPOAYKTOB, KBAIIEHUS OBOLICH,
CUJIOCOBAHUSI KOPMOB. MOJIOYHOKHUCIBIE OakTepuu JIMOO MPOAYKTHI HX
MeTa0oNIMU3Ma AKTUBHO HCIOJIB3YIOT B MSCHOW, PBIOHOM, CIMPTOBOM,
KOKEBEHHOW MPOMBIILIEHHOCTH, MEAUIIMHE U T.]I.

3 Ilosry4yeHne HAKONUTEIBHON KYJIbTYPbl MOJOYHOKHUCIBIX
OakTepui

B cyOcTpartax pa3HOH MOpUPOJBI MOJOYHOKUCIIBIE OaKTepuu He
3aHAMAIOT JOMUHHUPYIOLIETO MOJ0KEHHS, UX POCT MOAABIISIIOT Pa3jINYHbIC
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canpo(UTHbIE MUKPOOPraHU3MbI (MHOTHE BUJIbl IIECEHEH, APOXKIKEU U
T.7.). [loaTOMy mJis BBIJIEJICHUS] TaKUX MHUKPOOPTaHU3MOB HCIIOIb3YIOT
AJIEKTUBHBIC TTUTATEJIbHBIE CPEJIbl, KOTOPhIE CIIOCOOCTBYIOT UX aKTUBHOMY
pocty. McrouHukamu ISl BBIJICJICHUSI  JIAKTOKOKKOB  CIIy»KaT
KHCJIOMOJIOYHBIE MPOJYKTHI (CMETaHa, MPOCTOKBAIIIA, ChIPbI, Kepup u ap.),
JIAKTOOAIMIIT — CUJIOC Y TPaBbI, MUILEBbIC TPOAYKTHI. Hanpumep, B iiorypre
MOXHO BBIICIUTH Streptococcus thermophilus u Lactobacillus bulgaricus, B
kedupe — Lactococcus lactis, Lactobacillus kefir, Lactobacillus kefiranofaciens;
cMmetane — Lactococcus cremoris, Lactococcus lactis, Leuconostoc lactis n
Leuconostoc mesenteroides subsp. cremoris.

HakonurejbHyI0 KYJIbTYPY MOJOYHOKHUCIABIX OaKTepuil MOXXHO
MOJYYUTh O4€Hb MPOCTO. {7151 3TOr0 CBEX)Eee MOKYIMHOE MOJIOKO Pa3IuBAIOT
B TMPOOMPKU WU 3piieHMeHepoBcKue KoyiObl eMKocThio 100-200 mm,
HamoJHsAss WX Ha 2/3 o0beMa, 3aKpbIBAlOT BaTHbIMM MPOOKaMU H
noMeniarT B TepMocrtar ¢ temmeparypor 30-35 °C. Eciu ucnonb3yercs
CTEPUIBHOE MOJIOKO, TO B HETO BHOCST KHCJIO€ MOJIOKO IMUIIETKOM 1 MJI Ha
npobupky. Ilocrme Toro, kak B MoJIOKE 0OOpa3yeTcs IUIOTHBIA CrYyCTOK,
MPUCTYNIAIOT K  MHUKPOCKONMMYECKOMY  M3YYEHUIO  MOJIOYHOKUCIIBIX
OakTepUil U ONMPEICIICHUIO0 MOJIOYHON KUCIIOTHI.

4 KayecTBeHHbIC PeaKIMHU HA MOJIOYHYI0 KUCJIOTY

MonoyHasg KucioTa B KHCIOM MOJIOKE WIA JAPYTHX HPOIYKTax
OpOXEHUS MOXET OBITh OIpeJeieHa KauyeCTBEHHbIMH pEAKUUSIMHU U
KOJIMYECTBEHHBIMU METOaMH. 3 KaueCTBEHHBIX PEaKIMii HA MOJOYHYIO
KUCJIOTY HauOojee HAAECKHBIMU M CIHEHUPUUECKUMH SBISIOTCS: 1)
MEPEBOJ] MOJIOYHOM KHCIOThI B YKCYCHBIM anbAETujl; 2) peakuus C
THO(PEHOM.

1 Jlna onpedenenuna Mmon04HOU KUCI0MbL  TIPOKUCIIEE MOJIOKO
OT(QUIBTPOBBIBAIOT 4Yepe3 ckiaamyarelid (puibtp, k 10 mn ¢unbrpara
npubaBisitor 1 M 10%-HOro pactBopa CepHOM KHCIOTHI, HATPEBAIOT 10
KUIICHUS U JTOOABJISAIOT MO KarisiM 2%-HbIH pacTBOp MapraHIIEBOKHUCIOTO
kammst (KMnOy). IIpu 3THX ycrmoBUsSX MOJIOYHAs KHCJIOTa MOYTH HaLEIo
MEPEXOJUT B  YKCYCHBIM  albJIeTU[, KOTOpPBIA  OOHApyXUBAETCS
¢unpTpoBaNbHOW  OyMaroil, CMOYEHHOW AaMMHAYHBIM  PacTBOPOM
azotHokucyioro cepedopa (AgNOs;). Ilpu HarpeBaHuM KONOBI YKCYCHBIW
anbAerus OyJeT yJleTydyuBaThCs M, BO3JCHUCTBYS HA aMMHUA4YHBI pacTBOp
cepeOpa, BBI30BET NMOYEPUCHUE OYMaXKKHU.

2 B npoOupky HamuBaioT |-2 Mu ucciexyemoro (uibTpata u
MpUOABJISAIOT 5 MJI KPENKOM cepHOM KHUCIOTH M 10 Kamneab HACHIIIEHHOTO
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pacTBOpa MEIHOro Kyrnopoca. B30oyiTaB KUJIKOCTh, HAarpeBalOT €€ B
TeUeHWEe 5 MHUH Ha BoJsHOW Oane mpu 100 °C. Tocne OXJIAXKJICHUS
npuOaBISIIOT  Heckoyibko  Kamenb  0,1%-Horo cnupToBOro pacTBopa
TuopeHa. B MOpUCYTCTBUU MOJIOYHON KHUCJIOTHI TOJIYy4YaeTCs BUIITHEBO—
KpacHOE OKpaIlluBaHUE.

Bonpocs! 1y caMOKOHTPOJIA

1 JlaiiTe xapakTE€pUCTUKY MOJOYHOKHUCIBIM OaKTEpUsM, OMMILIUTE HX
OCOOEHHOCTH, TUIIbI OPOKEHHUS.

2 VYkaxure OCOOEHHOCTH MOP(POJIOrUU KIETOK MOJOYHOKHUCIBIX
O0akrepuii. Kak MopdoJiorus KJIeToK MEHSETCS C BO3PACTOM KYJIbTYpPhI?

3 llepeunciute NOpPEACTaBUTENEH TUOUYHOTO W HETHUIIMYHOTO
MOJIOYHOKHCIIOTO OpOXKEHUS.

4 Kakum o00pa3oM MOXHO TMOJYYUTh HAKOMMUTEIBbHYIO KYJIbTYpPY
MOJIOYHOKHUCJIBIX OaKTepuid?

IIpakruyeckoe 3ansaTue 9

Heap padorel — K3ydeHUE MOJIOYHOKHUCIBIX OakTepuil: HUX
ocoOeHHOCTEH, MOpdOJIOTUM, XUMH3Ma IMpolecca MOJOYHOKHUCIOTO
OpOKEeHMUSI.

Marepuajbl W 000pyAOBaHMe: MHMKPOCKONBI OHOJIOTHYECKUE,
MMMEpPCHUOHHOE MAcJio, IMpEeAMETHbIE, OaKTepualbHbIE NETIH, KIOBETHI,
MOCTHUKH, AEpKaTeNd, MUHILETbl, MOJOKO, KHCIOMOJIOYHBIE MPOIYKTHI,
KalyCTHBIA WM OTYpPEYHBIA paccoi, IITAaTUBBl i1  TPOOUPOK,
CTEpPWJIbHBIC NMUNETKU, MEIUIIMHCKUE TUIIETKH, CHUPTOBKU, CMECh CIHUPTA
¢ 3¢upom (1 : 1), MapraHueBOKUCIBIA Kaldui, cepHas KUCIOTa, MEIHBIN
KYIIOPOC, KMJIKUH JIsNUC, THO(PEH, KapOOJIOBbIN (PYKCUH, PUIBTPOBAIIbHAS
Oymara, yKCUH OCHOBHOM, (DYKCHH KHCIIbIi, TEHIIUAHOBBIN (h)HOIETOBBIN
KapOOJIOBBIA, METWJICHOBBIM CHHHI, MaJIaXWUTOBBI 3€JIEHBIN, PacTBOP
JTroros, crupt 96°.

Xoa padoTsbI

1 O3HaKOMHTBCS CO CIIOCOOAMM TOJIYYEHHUS] HAKOMUTEIbHON KYJIBTYPBI
MOJIOYHOKHUCIIBIX OaKTEpHUH.

2 O3HAaKOMUTHCA C KAU€CTBEHHBIMH PEAKIUSIMH Ha MOJIOUYHYIO KUCJIOTY.

3 IlpuroToBuTh (PUKCHpPOBAHHBIE TpeHaparbl MOJOYHOKHCIIBIX
OakTepuil ¢ UCIOIB30BAaHUEM: a) MPOCTOM OKpacku; 0) okpacku 1o ['pamy.
JIist puKkcaium sxenaresbHO UCIIONb30BaTh CMECh criupTa ¢ agupom (1 : 1),
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YTO TPUBOAUT K U3BJICYEHUIO JKUpa W3 NPUTOTOBJIEHHOTO Mas3Ka,
oOecreunBasi Y4eTKOCTh Ipernapara.

4  Ilpenmaparsl MHKpOCKONHpoBaTh ¢ oObekTHBamMu 10x m 100x.
OrMeruth (OopMy M COYETAaHHE KIETOK COTJIaCHO cxeme Tadmuibl 9.1.
Cnenatb 3apHUCOBKH.

5 Bce HaOmoAeHUsS W PUCYHKH OTMETUTH B Tabmiuue 9.1, 3amucarh B
pabouyto Terpaab. [lox pucyHKOM yKa3aTh yBEJIMUEHUE MUKPOCKOTIIA.

Tabmuua 9.1 — Hekotopsie ocodbeHHocTH Mopdoaoruu
KJIETOK MUKPOOPTaHU3MOB

[TapameTpsl XapakTepucTuKa

Wccenenyemplii MmaTepual

Bo3spact KyJnbTypsl, Marepuaia

dopMa KIIETOK

CoueTaHue KJIETOK

Oxkpacka no ['pamy

PucyHnox kieTok

BriBonnr:

6 YKkazarh B BBIBOJIAX MOP(OJIIOrMUECKNE OCOOCHHOCTHU KJIETOK
MHUKPOOPTaHU3MOB UCCIEAYEMOU KYJIbTYPBHI.
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Tema 10 Cniopooopa3yroniue 0aKrepuu:
aj3poOHbIe U AaHA3POOHDbIE

1  Xapakrepucrtuka

NpCaACTaAaBUTCIIN

CIIOPOOOPa3YIOIIUX

2 OCHOBHBIE CBOMCTBA SHAOCIIOP
3 IlonyyeHne HAKOMUTENbHBIX KYJIbTYP a3POOHBIX CIIOPOOOPA3YIOIINX

OakTepuit

OakTepui,

4 TlomydeHne HAaKOMUTEIbHBIX KYJIbTYP aHA3POOHBIX
CIIOPOOOpa3YyIOIIUX OaKTEpHid
5 duddepenimanbHasi okpacka Copbl U IUTOTIIA3MBbl

1 XapakrepucTuka cnopoodpasyromux 0aKrepuii,
0T/ eJIbHbIE MPeCTABUTEH

OTIEJILHEIE

B rpynny copoo6pa3yromux BXosAT 0aKkTeprun pazHoi MopdoJioruu,
OOJBIIMHCTBO M3 HUX OKpalmBaercs no ['paMy mosioxkuTeabHO (Tabiauia
10.1). KiteTku 0OBIMHO MOJBUYKHBIE 3@ CUET MEPUTPUXUATBHBIX )KT'YTUKOB,
00pa3yloT YCTOMYMBBIE K HArpEBAHMIO, CHIIBHO NPEIOMIISIOIINE CBET
sHAO0CHOopkl. B rpynmy BXxogsaT 15 poaoB, U3 HUX MSATh OCHOBHBIX: Bacillus,
Sporosarcina, Sporolactobacillus, Clostridium n Desulfotomaculum.

Ta6nuua 10.1 — DybakTepuu, odpasyroiiue sH0cnopsl (1o dyne, 1982)

Pon Gakrepuii ®opwma BeretatuBHBIX | Okpacka | OTHOIICHHE
KJICTOK no ['pamy | K KuCIOpomy
Bacillus NaJ0YKOBU IHAS + a’poObl
Clostridium TO K€ + aHa’pOOBI
Desulfotomaculum TO K€ — aHa’poObI
Sporolactobacillus TO K€ + a’poObI
Sulfolobus TO K€ - TO K€
Sporocarcina chepuueckas + TO K€
Thermoactinomyces BETBSIINECS] HUTH + TO K€
Actinobifida BETBSIIUECS HUTH + TO K€
Sporospirillum CIIUPHUILIBI - aHa’poObI
Ostillospira JTUCKOBHUIHBIC KIETKU - TO K€
B TPUXOMax
Fusosporus CIIUPUILITBI — TO K€
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[lepBUuHOE TAKCOHOMHMYECKOE JEJIEHUE Ha POJbl OCHOBAaHO Ha
OTHOLIEHWU OaKTepHil K MOJEKyIsipHOMY Kuciopoay. Pon Sporosarcina
BKJIIOYaeT oOOJuraTHeie a’poOHbl H  (aKyJbTaTUBHBIE aHA3POOBI.
[IpencraBuremu pona Desulfotromaculum — sBAsStOTCS  OOIUTaTHBIMU
aHaspobamMu, poaa Sporosarcina — TPaMIIOJIOKUTEIIbHBIMA KOKKOBUAHBIMU
oaktepusimu. baktepuu poaa Desulfotomaculum no I'pamy okpanmBaroTCst
OTPUIIATEILHO, XOTSI MMEIOT KJIETOYHYK) CTEHKY TIPaMIOJIOAKUTEIBHOIO
TUIA, SHEPTHIO MOJIYYAalOT MyTEM aHa’poOHOro Cynb(aTHOrO JIbIXaHHS,
WCTOJIb3ysl B KA4eCTBE KOHEYHBIX AaKIENTOPOB SJIEKTPOHOB CYJb(aThl.
bakrepun poma  Sporolactobacillus — MuKpoa’poPuUiIbl,  KIETKH
MaJOYKOBUAHBIC, TOABMKHBIE  (KTYTHKOBAaHWE  TEPUTPHUXUAIBHOE),
rpaMIIoIOKUTENbHbIE.  MeTaboau3M  OpOJUIIBHBIA,  OCYILECTBISIOT
roMo)EpMEHTAaTUBHOE  MOJIOYHOKHCIIO€  COpakKMBAaHME  TI'EKCO3  C
oOpa3oBaHMEM MOJIOYHOW KUCHOTHL. KieTku He copepkar kartajasbl U
UTOXpPOMOB. TumoBol (M eaUHCTBEHHBIM) BUA Sporolactobacillus
inulinus.

K uncny Hambonee MMPOKO pacnpOCTPAaHEHHBIX M HMEIOIIHMX
3HAQUMUTENIbHBIA TMPAKTUYECKUA MHTEPEC CHopooOpas3yrommx OaKTepHil
oTHOcsTCs OakTepuun poaoB Bacillus u Clostridium.

K poay Bacillus otHOCATCS ad’poOHbIe WKW  (PaKyJIbTaTUBHO-
aHa’pPOOHBIC TTAJOYKOBHIHBIC OaKTEpHUH, OONBIIMHCTBO U3 HUX TTOABUKHBI.
XemoopraHoTpodgsl. MeTaboau3M  CTpPOro  JbIXaTeNbHBIM, CTPOro
OpOJMJIbHBIA WJIM JIBIXaTEIbHBIA W OpOJUIIbHBIA OJHOBPEMEHHO, C
WCIIOJIB30BAHUEM PAa3IUYHBIX cyOcTparoB. HekoTopele mnpeacTaBuTeIM
CIIOCOOHBI TIOJy4YaTh OJHEPTUI0 3a CUET HUTpPATHOro JbixaHus. [l
OOJIBIIIMHCTBA TIpeJcTaBUTENEH poja Bacillus XapakTepHO OpoKeHUE C
obOpazoBanueM 2,3-Oyranauona, riunepuHa u CO,, a Takxke HeOOIbIIUX
KOJIMYECTB MOJIOYHOM KHCJIOTHI M 3TaHojia. byranmmonoBoe OpokeHwue,
OCYILECTBIIsIEMOE OakTepusaMu poja Bacillus, MOXHO NpPEJACTaBUTH
CJEAYIOITUM 00pa3oM:

3 I'moko3za — 2 (2,3-Oyranauon) + 2 riunepud + 4 CO..

bakrepun poma Bacillus MOXHO pa3genuTb Ha TPU TPYIIIHL,
paznUyYaIuecss IO CTPYKType U BHYTPHUKJICTOYHOW JIOKAIM3AIUH
AHJ0CHOP:

1 Cnopsl OBaJIbHBIE, PACMOJIOKEHUE HMX B MATEPUHCKOM KIETKE
LIEHTPAJIbHOE, PACTSHKEHUE KIIETKU CIIOPOM HE IIPOUCXOAUT. TaKkOBBI CLIOPHI
y OonbmuHcTBa Oanumn (B. subtilis, B. cereus, B. megaterium, B.
anthracis, B. thuringiensis).
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2 Cnopsl OBajibHBIE, MMEIOLIME TOJICTYIO OOOJIOYKY C BBIPOCTaMH,
pacmoyioXeHHe HMX B MATEPUHCKOW KIEeTKe IeHTpaibHoe. OHH
«pacTATMBAaOT» KJIETKA W3HYTPU B XoAe crnopyisauuu (B. polymyxa, B.
stearothermophilus).

3 Cnopsl cepudeckue, pacloyioKEHUE UX B MATEPUHCKOM KIIETKE
MOJISIPHOE. DHIOCIOPHI «PACTIATUBAIOT» KIETKY B XoJe crnopyisiuuu (B.
pasteurtii).

BonpimmHCcTBO npeACcTaBUTENCH ponaa Bacillus SIBJISTFOTCS
carpouTaMu, MIUPOKO PACIPOCTPAHEHBI B TPUPOJE, OCOOEHHO B MOYBAX,
Oorateix OpraHuuecKuMH BemiectBamu (B. subtilis, B. megaterium, B.
polymyxa, B. stearothermophilus, B. licheniformis). B. megaterium
CUMTAIOTCS «TUTAHTAMHW» Cpeau 3YOaKTepuil, TaKk KaK MX KIETKH HUMEIOT
pasMepbl 2 X 5 mkm. Bua B. subtilis aBnsiercss TMIOBBbIM ISl POJAA
Bacillus, na3pIBacTCid «CEHHOM NaJOYKON» (Tak KaK HaKOMUTEIbHbIC
KYJIbTYpbl JaHHBIX OaKTEpHWil MOJIy4yalroT HU3 HAcTOd ceHa). bakrepuu B.
polymyxa mony4dusii Ha3BaHWE M3-3a TOTO, YTO OHU OOPa3yrOT OOJIBIIIOE
KOJIMYECTBO CIM3U. B. stearothermophilus — BBIpaXEHHBIA TEpPMOPUI
(TemneparypHblii ontumyM 1S pocta 50-65 °C).

[IpencraBuTenssMu NaTOTCHHBIX OallWILI SABISIOTCS B. anthracis u B.
thuringiensis. B. anthracis — B0O30yauTellb CHOUPCKOW SA3BBL. ITO
HYXJaloIuecss B pakTopax pocTa HEMOABMXKHBIC OAKTEPUU C MENTUIHOMN
KarcyJjaou, conepxameii B OosbmioM koimumdectBe D- u  L-dopmbl
[JIyTaMUHOBOM  KHUCJIOTBL.  B. thuringiensis ~ —  BO30yAUTElb
MapajuTUYECKOrO 3a00J€BaHMS Yy TYCEHUI] MHOTHX YElIyeKPbUIbIX
HaceKoMbIX. KieTku 3Tux OakTepwil MOJABUXKHBI, 3aBHCIT OT HaJIUYMS
(dakTopoB pocra. BKIIOYEHUS TOKCHUYHBIX [JIsi HACEKOMBIX OEJIKOB
M3BECTHBI M Yy JAPYrux Oauwui, Hanpumep, y B. laterosporus, B.
sphaericus, B. popilliae.

bakrtepun ponma Bacillus SBIAIOTCS aKTUBHBIMU IPOJYLIEHTAMU
pPa3JIMYHBIX AHTHUOMOTHMYECKHUX BelleCcTB. B HacTosIiee Bpemsi M3BECTHO
oko0110 200 aHTUOMOTUKOB, CHHTE3UPYEMBIX 3TUMHU Oaktepusimu. Hanboiee
MPOAYKTUBHBIMU SIBJISIIOTCS OakTepuu Buna B. subtilis — s HUIX OMUCAHO
oosee 70 paznmuuHbIX AaHTHOMOTHKOB. Okono 30 aHTUOMOTHUKOB
NPOAYLUUPYIOT  KyIbTypbl B.  brevis. Pa3nuubHble  aHTHOMOTUKH
CUHTE3UPYIOT TaKke OaKkTepuu BUIOB B. polymyxa, B. cereus, B. circulans,
B. megaterium, B. licheniformis n np. HexoTopble aHTUOMOTHUKHN OaKTEpUi
pona Bacillus IMpoOKO UCIIOJIB3YIOTCS B MEUILIMHE, CETbCKOM XO3SIUCTBE U
MULIEBON MPOMBIIIIEHHOCTH. K HUM OTHOCSTCS MOJUMUKCUHBI, KOJIUCTHH,
OaruTpanut, rpaMmuiuunH C, CcyOTUIINH, 3]1IeMH, OYyTUPO3UH U JP.
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AHaspoOHble criopooOpa3zytomue Oakrepun poaa Clostridium —
MaJOYKU C 3aKPYTJIE€HHBIMU WM MHOTAA 3a0CTPEHHBIMU KOHIIAMH, YacTO
PACIIOJIOAKEHHBIE B TIapaxX MM KOPOTKUX LEMOYKAX. BONBIIMHCTBO U3 HUX
MOABMKHBI 32 CUET MEPUTPUXHUATBHBIX KTYTHKOB. OOpa3yloT OBajbHBIC
UM cepudecKkre SHJIOCIIOPhI, pacHojiararimecs CcyOoTepMUHAILHO,
LIEHTPAJIbHO WM TepMUHaIbHO. Kak mnpaBwio, auamerp crnop Oosblie
AMaMeTpa BEreTaTUBHOM KIJIETKM, I[O3TOMY TajJjodyka €O  CIIOpOM
MpuoOpeTaeT CXOACTBO C BEPETEHOM, OTCIOAAa M MPOM30IUIO HAa3BAHUE
poaa. OTamyuTeabHOM MOP(OJOTMUECKON OCOOCHHOCTBIO HMX SIBIISETCS
CIIOCOOHOCTh K CHHTE3y TpaHyje3bl. BOJBHIMHCTBO IWITAMMOB pPOJa
Clostridium — oOnmurarHbple aHa’poObl, XOTSI HEKOTOpPhIE MOTYT PacTd B
MPUCYTCTBUU BO3AyXa. XEMOOPraHOTpOo(dbl, HHEPrUI0 TNOJYy4aroT B
OCHOBHOM 3a CYET MAacCISHOKUCIOro Opoxkenus. Bo3Oyaurensmu
KJIACCUUECKOr0 MACIISIHOKUCHOro Opoxenus sBistorcs C. butyricum, C.
pasteurianum, C. rubrum u 1p. B KauecTBe OCHOBHBIX MHPOIAYKTOB OHHU
0o0pa3yloT MacJsIHyl0 M YKCYCHYIO KHUCIIOTBI, YIJIEKUCIIbIA Ta3 H
MOJIEKYJIsSIpHBIA Boaopoa. Apyrue npencrasurenu (C. acetobutyricum, C.
felsineum, C. sporogenes W Jp.) OCYIIECTBIISIIOT alleTOHOOYTHUIIOBOE
OpoXeHHe, Mpu KOTOPOM KpOME MACJSHOM KHCJIOThl 00pa3yroTCs
HEUTPAIbHBIC MPOAYKTHI: aleToH, OyTHJIOBBIN, ATUJIOBBIN,
M30IIPOITMJIOBBIN CIIUPTHL.

Knoctpuauu cOpaxuBaiOT OOJBIIOE YHCIO CYOCTpPaTroB, BKIHOYAs
noJiMcaxapupl, OEJIKM, aMUHOKHUCIOTHI W MypUHBL. B 3aBHCHUMOCTH OT
BUJIa COpaKMBAeMOro cyOcTpaTa BBIICIISIOT HECKOJIBKO (PU3UOJIOTHYECKUX
TPYHIT KIOCTPUIUNA:

*  CaxapoJIMTUYECKHE, WCIOJIb3YIOIIME B KayecTBe CyOCTpaToB
MOHOCaxapa, Kpaxmaja, TNEeKTHH, U003y U JIpyrue BellecTBa
yrieBoaHou nipupoasl (C. pasteurianum, C. butyricum, C. acetobutyricum,
C. felsineum);

. MPOTEOJUTUYECKHUE, cOpaxuBaroIre OeJIKH, MENTUIBI,
aMuUHOKUCIOTHI (C. botulinum, C. tetani, C. putribicum, C. sporogenes n
ap.);

*  [YPUHOJUTHYECKHE,  COpPaKHUBAIOIIME  TE€TEPOLMUKINYECKHE
a30TcoJiepXkKallue CoeIMHeHUs — mypuHbl U iupumuaunsl (C. acidiurici, C.
cylindrosporum).

[loTpeOHOCTH KJIOCTpUIUKA B NUTATENbHBIX BEIIECTBAX BEChMa
pa3HooOpa3Hbl. Kak mpaBuio, OHM MOTYT PAacTH TOJIbKO Ha CIIOKHBIX,
OoraThlx OpPraHMYECKHUMH COEIWHEHUsSMU cpefax. s HuX BbIABICHA
MOTPEOHOCTh B OMNPENEJICHHBIX BUTAMUHAX M HaOOpe aMUHOKHUCIOT. [l
MHOTMX CaxapOJIUTHUYECKUX KIOCTPUAUN XapakTepHa CIOCOOHOCTH
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¢ukcupoBatb atMocdepHbiii azor. [lepBblii aHa’pOOHBIA a30TdUKCATOP
OBLI BBIJEJIEH U3 MOYBBI pycCcKUM MUKpoOunonorom C. H. Bunorpaackum u
Ha3BaH uM B uecth JI. [Tactepa Clostridium pasteurianum.

Knoctpuaun mmpoko pacrnpoctpaHeHsl B Tpupoae. EctecTBeHHOU
cpenoil ux oOWTaHUs SBISETCS MOYBA, OCOOCHHO €€ IIyOOKHuE CIIOH, W
Pa3JIMYHBIX BOJIOEMOB, CTOYHBIE BOJbI, KHILIEYHBIA TPAKT TPABOSIIHBIX
KUBOTHBIX U YEJOBEKa. Y KJIOCTPUIUN BBIIACISIOT KaK Caipo(pUTHBIE, TaKk
u naroreHublie Gopmbl. K canpodurasiM otHOcsTcs C. pasteurianum, C.
acetobutyricum, C. butyricum (TUnoBoii Bux poaa Clostridium).

[latorennsie knoctpumuu: C. tetani — BO30ymuTenb cronOHska;, C.
botulinum — Bo3oynutens Oorymusma; C. histolyticum, C. septicum, C.
perfringens, C. novyi, C. sordelli — B0O30ynuTeNn ra3oBOl TaHTPEHBI.

[laToreHHble KIOCTPUAUH, KaK MPABUIIO, OTHOCATCS K TPOTEOTUTHUECKUM.

bakrepun pona Clostridium WrparoT Ba)KHYIO pOJib B KPYTrOBOpPOTE
BEIIECTB B IIPUPOJIE, OCOOCHHO a30Ta U Yriepo/ia, OCYIIECTBIISIS IPOIECCHI
THUCHMS, OpoXxkeHusT U (PuKcanuu MOJEKYJSIpHOro a3oTra. Hekoropeie
MPEACTABUTENN  KIOCTPUIMA  HMCHOJB3YIOTCA Uil  IPOMBIIUIEHHOTO
MOJYyYCHUS MacsiHOM KHCJIOThI, OyrtaHona, aueroHa (C. butyricum, C.
acetobutyricum). AHa’pOoOHbBIC KIOCTPUIIUUA TPUMEHSAIOTCS TaKXke NpH
MOYKE JIbHA, KOHOIUIM U JIPYTUX NPSAWIBHBIX KYJIbTYP.

Pa3nokeHre TNEKTUHOBBIX BEIIECTB B MPOLECCEe MHUHEPAIU3AIIU
PaCTUTENBHBIX TKaHEW MPUBOIUT K OBICTPOMY pacmaay pacTUTENbHBIX
OCTaTkoB B no4yBe. OCHOBHbBIE BO3OYAUTENH NMEKTUHOBOro Opoxenus — C.
pectinovorum, C. felsineum. C. pectinovorum — KpyIHbl€ TTaJJOUKOBU/IHbIC
Oaktepuun, pasmepom 10-12 x 0,8 wmk. Ilpu cnopooOpazoBanuu
NPUHUMAIOT BHJl JJUHHBIX IUIGKTPUAMAIBHBIX  (QOpM HaloyeKk cC
MPEPBIBUCTBIM pacrnojiokeHueM rpanyinessl. Clostridium felsineum vnmeer
BUJI MIAJIOUYEK MEHBIIIEro pazMepa, curapoodpasHoi (opMbl co copor Ha
KoHIIe. ['paHysne3a 3anoiaHseT BCIO KIETKY 3a UCKIIFOUEHHEM KOHIA KIIETKH,
rae pacnonaraerca cnopa. Ilektun pasmaraer Oosnee aktuBHO. O0a
MpEACTAaBUTENSL KUBYT B CTPOTMX aHa’pOOHBIX ycioBUsX. OueHb
MOJBWXXKHBI U CIMOCOOHBI 00pa3oBbIBaTh crnopbl. Conepxar (epMeHT
nekTuHazy. [Ipu ruaponuse nektuHa 3TuMu OakTepusiMu sHeprus (ATO)
BBIZICJISIETCSL B pe3yJbTaTe COpaXMBAHUS MPOLYKTOB (PEPMEHTATUBHOIO
TUAPOIN3a IEKTUHA.

2 OcHOBHBIC CBOICTBA IHAOCIIOP

JHAoCcmOpbl OakTepuii — OCOOBIM THI TMOKOSIIUXCA KJIETOK, B
OCHOBHOM T'PaMIIOJIOKUTEIBHBIX OakTepuil. DHAOCHIOPHl (HOPMUPYIOTCS
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OHAOTEHHO, T. €. BHYTPH MAaTEPUHCKOW KIJIETKH, KOTOpas Ha3bIBaeTCA
CIIOpaHIMeM.

OTnnuuns GaKTepHaIbLHON 3HIOCTIOPHI OT BET€TaTUBHOM KJIETKU:

1) xapakTepusyeTcsl MOBBIIIEHHONW YCTOMYMBOCTHIO K HarpeBaHHIO,
JEUCTBUIO YIbTPA(UOIETOBBIX Jyyeld, aHTUOMOTUKOB U JPYTUX (PaKTOPOB;

2) cmnopbl HEKOTOPHIX OakTepwil BBIACPKUBAIOT KHUISYCHHE Ha
MPOTSHKEHUU JIBYX YaCOB;

3) MOTYT ITUTEIILHOE BPEMSI COXPAHSATHCSA B COCTOSIHUM TTOKOS;

4) 001amar0T HU3KUM YPOBHEM MeETabOIMYeCKOW aKTUBHOCTH JHOO ee
OTCYTCTBHUEM.

[TockonbKky oOfHA KieTKa oOpa3yeT OJHY AHAOCIOPY U YBEIWYCHUS
yucina OakTepuil TMpu €€ M[popacTaHUM HE  IPOUCXOIUT, TO
cropoo0pa3oBaHue He PacCMAaTPUBAIOT KaK CHOCO0 Pa3MHOKeHUsI
OakTepmil. DHJOCIOPHI  MPEJCTABISAIOT  COOOM  CTaIuIO0  TOKOS,
MPUCTIOCOOJICHBI K TIEPEHECEHUI0 HEOIaronpusATHBIX YCIOBUH.

Ilepexon GakTepuii Kk cnopooodpazosanuro (cnopyiayuu) HabIOAACTCA
OOBIYHO TP UCTOLIEHWH THUTATEILHOTO CyOCTpaTa, HEJOCTaTKe
HMCTOYHUKOB YIJepoja, a3ora, ¢ocdopa, uamenennn pH u 1. 1. [Ipouecc
CIIOpOoOOpa30BaHMs SHEPTO3ABUCUM, TTO3TOMY OT UCTOYHHMKA MOCTYIICHUS
SHEPTUM CHOPYJSIUUIO PAa3feisioT Ha SHAOTPOGHYIO M 3SK30TpO(dHYIO.
OHpoTpodHask CHOPYJISALUS OCYIIECTBISETCS 32 CUET BHYTPEHHEro 3araca
OHEPTUU KJIETKU WU HE HYXKJAeTCs B JIOTIOJHUTENBHBIX BellecTBax. B
cilydae 93K30TPO(HBIX MPOIIECCOB HCIIONB3YETCS] JK30T€HHAs SHEPTUs,
noctynatomass  u3BHe.  CHocoOHOCTH K~ 0Opa3oBaHUIO  CIIOP
JNETEPMUHUPYETCSI TEHAMU Spo, KOTOPbIX y OakTepuid Bacillus subtilis (110
nanabiM [, XanBopcena) 6osiee 100. Kaxaplii U3 spo-reHoB OTBEYAET 3a Te
WJIM UHBIE CTAJIUW CIIOPYJISALINH.

B koHIiie criopooOpa3zoBaHus criopa MpHOOpPETaeT XapakTepHyo (hopmy
U 3aHUMAaeT OMpPEJIEIICHHOE MOJ0KEHNE B KIeTKe. J[uameTp cropsl MOXKeET
MpEBBIIATh WKW HE TPEBHIIATh JUAMETP BEreTaTUBHOM KIETKH. B
pe3ysbTare TOro OakTepuaabHas KJIETKAa CO CHOpPON MOXKET MPUHUMATh
dopMy BepereHa WM TeHHUCHOW pakeTkd. CHOpbl B KJIETKE MOTYT
pacronaratbcsi 1eHTpaiabHO (Bacillus megaterium), cyOTEepMHUHAIBLHO
(Clostridium botulinum) nnu TepmunanbHo (Clostridium tetani).

OOBIYHO CYCIIEH3UHU CITOPOOOPA3YIOIINX MUKPOOPTAaHU3MOB COJIEP)KAT B
Pa3HBIX COOTHOIICHHSX: CIOpBI, BEreTaTUBHBIE KIJIETKU, BET€TaTUBHBIC
KJIETKUA ¢ 3HAocnopamu. [losTomy mepen KaXIapiM MEpPeceBOM KYJIbTYpY,
KaK TPaBWIO, TOJBEPralOT KPATKOBPEMEHHOMY KHIISIYCHHIO. TO
CIIOCOOCTBYET COXPAHEHHUIO WM TMOBBIIICHUIO CIIOCOOHOCTH KJIETOK
dopmupoBath criopsl. Criopsl 0CBOOOXKIAIOTCS TIPH JIM3UCE CIIOPAHTHSI.
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[Ipopactanre cnop B BEreTaTMBHYIO KIETKY MOKHO HHIYLHPOBATh,
MOJBEPTHYB uX nporpeanuio A0 60—70 °C B TeueHHE HECKOJIBKUX MUHYT
ui KpaTtkoBpeMeHHoMy kunstueHuto (10 mun npu 100 °C). TennoBoii mok
JOJIKE€H TPOBOJUTHCS HEMOCPEICTBEHHO NEPE] BBICEBOM CIIOp, TAK Kak
MPOIECC aKTUBAIIUU OOpATUM.

Jlnst oOHapyKeHHUs CIIOCOOHOCTH KJIETOK K CHOPOOOPA30BAHUIO JIYUIIIE
BCEr0 UCIOJIb30BATh CTapble KyJbTypbl. CIIOPBI MOKHO OOHApYXUTh IPU
HaOJIOJICHUN JKUBBIX KIIETOK, a Takke nyreM auddepeHnrnanbHoro
OKpalllMBaHUs LUTOIUIa3Mbl M CcHoOpbl. C ATOM WENBIO MPOCMATPHUBAIOT
KJIETKM  2-3—CyTOYHOW  KyJIbTYpbl, @ TaK  Kak  OOJBIIMHCTBO
CIopooOpasyrommx OakTepuid MPOXOIAT 3a ATOT IEPUOJ] BPEMEHU BCE
CTaJH PA3BUTHSI — OT BEIr€TaTUBHOM KJIETKH JI0 CBOOOHOM CIOPHI.

Cnopel  007a7al0T MHOTOCJIOWHBIMU ~ TPYIHONPOHUIIAEMBIMU IS
Kpacurelied 000JI0YKaMH, TO3TOMY IIPU MPOCTOM METOAE OKpAIIUBaHUS
OOHApYKUBAIOTCSI B KJIETKE B BHUJI€ OECUBETHBIX BKIIOYEHUW, OOBIYHO
chepruyeckord WM OBaJIbHOM (POPMBI, HAXOIAIIHUECS B 3aBUCUMOCTH OT
CTaJuu CIIOpooOpa3oBaHMs BHYTPU WM BHE KJIETOK OakTepuil. MHora Ha
MOBEPXHOCTH CIIOp OTKJIAAbIBAETCS TOHKMU OenKoBbIM ciol. braromaps
€ro MpOKpAaIIMBaHUIO, CHOPHI CTAHOBSITCS BUJIMMBIMU, HO OKpPALIEHbI OHU
3HAUMUTENIbHO ciabee, yem kieTku. Hampumep, mpu okpacke (hyKCHHOM
[{nnst KJIIETKU KPacHBIE, a CIIOPbI CBETJIO-PO30BBIE.

Meron  mpocTOro  HEraTMBHOIO  OKpallMBaHus  yAOOEH  Ipu
KOJIMYECTBEHHOM OLIEHKE Mpoliecca CopooOpa3oBaHUs MYTEM IMOCYETa
KOJIMYECTBA CIIOP M BETE€TAaTMBHBIX KIETOK B Pa3HbIX YCIOBUAX POCTA.
MoxHo Takxe mpoBecTH AUG(PepeHIHaNIbHYI0 OKpacKy Ccrop H
LUATOIIa3MBbl.

3 IlonnyyeHne HAKONMTEIbHBIX KYJbTYP 23PO0HBIX
CIOpPoodpa3yIuX OaKTepui

O pa3BUTUM HAKONUTEIBHOM KYJIbTYpPhl CYAST BU3YAJIbHO TIO
XapaKTEpHbIM MPU3HAKAM HW3MEHEHHUsI MUTATEIbHON Cpe/bl, 00pa30BaHUIO
IJIEHKH, BBIJICJICHUIO TUTMEHTA, TOSIBJICHUIO MYTH, OOPa30BAHUIO T'a30B, a
TaK)X€ M0 MUKPOCKONMMPOBAHUIO MUKPOOPTaHU3MOB Ha MPUKU3HEHHBIX U
MTOCTOSTHHBIX MUKPOOHOJIOTHYECKUX Tpernaparax.

Hony4yenune Ky abTypbl ceHHOH NAaJ04KM (Bacillus subtilis)

Bapuanm 1. [lomemator 1 T ceHa U3 pa3HOTPaBbs (MEJIKO HApPE3aI0T) B
koJ0y 00bemom 100—150 mut u 3anuBator 20—30 MIT BOJOIPOBOTHOMN BOJBI,
Harperoir 10 40-50 °C. Ceno HacramBaroT B TeueHue 30 MuH. 3a 3TO
BpEMs U3 CEHA AKCTPArUPYIOTCS BEUIECTBA, KOTOPBIE CITYKAT MUTATEIIbHBIM
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cyoctpatom miist 6akrepuid. Yepe3 30 MUH CEHHOW HACTOM OTHENAIOT OT
ceHa (uibTpalyel, pa3uBalOT B 2 MPOOUPKH (IPUMEPHO MO 5—7 M),
3aKpBIBAIOT UX BAaTHBIMU MPOOKAMU W MPOTPEBAIOT B KHUIIAIMIEH BOASHOM
0ane 15-20 muH. [Ipu 3TOM NHIIb CIIOPBI HEKOTOPBIX OAKTEPUN OCTAKOTCSA
*u3HecriocoOHbIMU. KosiObl momeniatotT B TepMocTar npu remneparype 30
°C Ha 7 CyTOK.

Bapuanm 2. 1Tpu BTOpoM cniocode, koHndeckue koaowl Ha 100—150 mn
3apaHee MpPOBApUBAIOT, KUMATI B HuUX Boay 15-20 mumH. CeHo wu3
Pa3HOTpaBbsl MEJIKO HApE3al0T W IMOMEIIAIT B KOJ0y oobemom 500 muil,
3amnoJiHAs ee Ha Y4 o0beMa, N00aBISAIOT MIENOTKY MeNla U KUIATAT 15-20
MUH, TIOKa cpella He IMpUoOpeTaeT LBET HacTos Kpenkoro 4das. CeHHoM
OTBap pa3jiMBalOT B MOJArOTOBJICHHBbIE KOHMYECKHE KOJIObI cioem 1,0—1,5
cM (#omKeH ObITh TOHKUM CJIOW CYCHEH3UHM, IIOCKOJbKY CTaBUM
HAaKOMUTEJbHYIO KYJbTYPY a3pOOHBIX CIOpPOOOpa3yrolux OakTepuid),
3aKpBIBAIOT BaTHBIMM MPOOKaMH UM IOMEIIAIOT B TEPMOCTAT IIpH
temneparype 22-25 °C nubo BOIM3M paguaTopa OTOIICHUS.

XapakTepucTHKA KyJbTYPbl CeHHOM manouku (Bacillus subtilis).
HaOnroaroT Ha MOBEPXHOCTH KUAKOCTH OaKTepUaJbHYIO IUICHKY. JTO
KyJbTypa ceHHOU nanouku (Bacillus subtilis), xoTopas 1pu CTapeHUH, HA
3—4-e CYTKH, CTaHOBUTCS CEpOBATO-3€JICHOBATON. Hpyrue
MUKPOOPTaHM3Mbl TPU 3TOM BBIPACTAIOT PEIKO W B HEOOJBLINX
KOJIMYECTBAX.

[Ipu KyIbTUBHPOBAHUH HA IUIOTHOM Cpeie KOJIOHUU CyXue, OECIIBETHbBIE
WM cepoBaTo-Oelible,  MEJIKOMOPIIMHUCTBIE  WJIW  00Opa3yrolue
0apXaTUCTBI HAJIET, PaCIUIbIBAIOIIMECS O MOBEPXHOCTH arapa M TOrja
HMMEIONINE 10 KpasM CKJIAJKH; Kpail 0osiee Uil MEHee BOJHUCTBIN; MIIOTHO
MpUJIETaloT K arapoBoil cpene. Knerku umeror Gpopmy nanouku, KOpOTKHE
Y TOHKHUE, pazmepom 3—5x0,6 MKM; HEPEAKO COCUHEHBI B NTMHHBIE HUTH.
Cnopsl oBasibHbIE (0,9%0,6 MKM), pacroioKeHbl 0€3 CTPOrou JIOKaIu3auu
— BKCLIEHTPAJILHO WM OJIMKE K LEHTPY, HO HE CTPOTO LIEHTPAJIBHO.

Ionyyenune KyJabTypbl KaprodenbHoil najnouku (Bacillus subtilis
var. mesentericus). Hape3aioT HEOUMIIEHHBI KIyOeHb KapTodens Ha
CpeaHero pasMepa JIOMTHUKH, MTOMEIIAIT UX B K010y oobemMom 100-150
MJ, J00aBIAIOT HA KOHYMKE IIMATeNis MeJ, 3aJIUBalOT JIOMTUKU
BOJIOIIPOBOHOM BOJI0M MOUTH T0BEPXY KOJIObI. KOJIOBI CTaBAT Ha BOJSHYIO
0aHIO0 M MporpeBaroT B Kumsuiel BogsHoi 6ane 10—15 munyt. Ilpu saTom
BETETAaTUBHbBIC KJIETKH OaKTepUid, HAXOISALIUXCS HA MOBEPXHOCTU KIyOHEH
KapTodensi, morudarT, a >KU3HECHOCOOHBIMM OOBIYHO OCTAKOTCS JIMIIIh
TEPMOCTAOMIIbHBIC CIIOPBL. 3aTE€M KOJIOBbI 3aKpHIBAIOT BATHOM MPOOKOU U
noMmeniaroT B Tepmoctart npu 30 °C Ha 5—7 CyTOK.

103



Xapaxkmepucmuka kyaemypwel Bacillus subtilis var. mesentericus.
[IpoBepsitOT TOJIydeHUE HAKOMMUTEIBHOM KYJIBTYPhl CIOPOOOpPa3yIOIINX
OakTepuil MO TMOSABJICHUID Ha MOBEPXHOCTU KUIKOW Cpeabl IJIOTHOU
MOPILIMHUCTOW IUJIEHKA KYJIbTYpbl KapTodenbHOW mnaimouku. Okpacka
IJIEHKU MOKET OBITh pa3Hoi: OeI0BaTO-cepoi, pO30BaTOM, KENTO-0ypoil,
YEpHOW, YTO 3aBUCUT OT PA3HOBUIHOCTEW KYJBTYPhl, MOJYyYHBIINX
MPEUMYIIIECTBEHHOE pa3BUTHE. Ha IUIOTHOM cpelie KOJOHUM OOBIYHO
IJIOTHO TNPHIIETAIOT K €€ MOBEPXHOCTH, MHOIJA CpPacTaroTCs CO CPeloi,
TOHKHE, MOPUIMHUCTBIE, CEPOBATO-O€IbIe, KPEMOBBIE HIIA KEITO-OyphI€.
KyneTypa wumeer wmHOro pasHoBuaHocte. Kiertku wumenT dopmy
MAJIOYKU, TOHKHUE, JUIMHHBIE U KOpOoTkue, pazmepoM 3—10x0,5-0,6 MM,
OJIMHOYHBIE WJIM COEJMHEHBbl B JUIMHHbIE HUTU. CHOpbI OBaJbHBIE U
npoaoarosarsie (0,9x0,5 MKM), MOTYT pacrnojararbCsi B JIFOOOW 4YacTH
kieTok. [Ipu hopmupoBannu criop KJIETKU HE pa3ayBaroOTCA.

4 IlosryyeHHe HAKOMUTEJIbHBIX KYJIbTYP AaHAIPOOHBIX
CIIOPooOpa3yIIUX OaAKTepUi

Bapuanr 1. Haubonee pacnpocTpaHeH UM yI0O€H METOJl, KOTOPBIN
COCTOMT B cliienytomieM. M3 JIbHSIHON COJIOMKH (MM CTeOJiel KpariuBbI)
MIPUTOTABJIMUBAIOT CHOIIMKH, IEPEBSI3AHHBIE B JIBYX MECTaX HUTKOM. BeicoTa
cHonmka 5—6 cm. IlomemaroT ux B NpoOUPKH, 3aTMBAIOT BOAOIPOBOAHOU
BOAOM. JI1s1 TOro 4YTOOBI CHONMK HE BCIUIBIBAJI, CBEPXY MOMEMIAIOT KAKOM-
HUOYb TPY3UK WIM BHYTPU CHOIMKA YKPEIUISIOT CTEKJISTHHYIO TPYOOUKYy.
Kunsatar Ha BoAsHON OaHe B Te€UeHME 3 MUHYT OT Hadajla KUIEHUS IJIs
yAaJeHUs DSKCTPaKTUBHBIX BemiecTB. JInbo xumsatsatr 10-15 muH Ha
ANEKTPOIUIUTKE. 3aTEM BOJY W3 MPOOHUPKHU CIMBAIOT U BHOBb HAMOJIHSAIOT
MPOOMPKUA BOAOMPOBOJHOM BOJOW. 3aKpHIBAIOT BaTHBIMU MPOOKaMH,
BTOPUYHO HArpeBaroT A0 KUIEHUs, TOMEIIAIOT B TEPMOCTAT HA 6—7 CYTOK
npu temmeparype 30-35 °C s pazButus O0aktepuid. s npuroroBieHus
MpenapaToB CHONUK BBIHUMAIOT U3 NPOOUPKH B PapPopoBYyIO HAIIKYy U
paspe3aror ero. M3 OIHOM WM HECKOJBKHUX COJIOMHUHOK ITMHIETOM
BBIJIABJIMBAIOT U3 OJJHOTO KOHIA KAILIIO KUIKOCTU Ha MPEIMETHOE CTEKJIO
Y, HaKpbIB MOKPOBHBIM CTEKJIOM, MUKPOCKONHUPYIOT, IMOJ MHKPOCKOIIOM
OyJzieT BUJHO OOJIBIIIOE KOJIUYECTBO KIIETOK MAJIOYKOBUIHON (hOPMBI.

T'omoenocms  HakonumenvbHou  Kyabmypbl  ONPENEIAECTCS 1O
MIOMYTHEHUIO CPEJbl U Ta3000pa30BaHUI0, & KPOME TOT0, IO BCILIBIBAHUIO
CHONMKA Ha MOBEPXHOCTh MUTATEJIbHOM Cpellbl. YKe€ B MEPBbIE CYTKH Ha
MOBEPXHOCTH JKUJIKOCTH MOSIBJISIETCS TIEHA — 3TO TAK HA3bIBAEMOE MEHHOE
OpoXeHue, MpU KOTOPOM COpPAKMBAIOTCS HE TMEKTHUH, a CaxapuCThle
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BEII[ECTBA, M3BJICUCHHBIC M3 CTE0JsA BOmoi. OCHOBHYIO POJib B IIEHHOM
OpOXKEHUN WrparoT OaKTEePUU-CIYTHHKH, HAPHUMEP, MOJOYHOKHUCIBIC H
oOpa3yroliue ra3z bakrepun, OJU3KUE K KUIIIEYHOM MajouKe.

Bapuantr 2. MacnsHokucible Oaktepuu ponaa Clostridium MOXHO
BBIZICITh M3 ChIpa W TOYBHI, a Takke W3 cuioca. Hampumep, nocraroddo
BHECTH KyCOYEK ChIpa B CaXapHYIO Cpely C MEJIOM U BBIAEPKATh MPOOy B
TepMmoctate. Yepe3 CyTkM B MPOOHMpKE, 3apaKEHHOW CBIPOM, YKE
HauynHAeTCs OpOKEHHWE — M NPH MHUKPOCKOIMPOBAHWM TIperapara OymayT
3aMETHBI MACIISTHOKHUCIIbIC OaKTEPHUH.

S AuddepeHunabHass OKPACKA CHIOPbI U LUTOIJIA3MBI

Cropsl ¥ LUTOIUIA3My OKpAIIMBAIOT MpU HarpeBaHuu. [IpombiBaHue
npenapara BOAOW BEAET K OOECUBEUMBAHUIO ILMTOIIA3MbBI, TOT/A Kak
CIIOpa MPOYHO YAEPKUBAET KPACUTEIIb.

HeOounblioe KONMMYECTBO CYCNEH3WM KJIETOK CHOPOOOpa3yOIINX
OakTepuil MOMENIAOT MUIIETKOW Ha MPEAMETHOE CTEKIIO U JIeNAl0T Ma3oK.
Ma3ok BBICYHIMBAIOT Ha BO3AYyXE, (PUKCHPYIOT B IUIAMEHU TOPEJKU H
3aJIMBAIOT PacTBOPOM METHIIEHOBOTO cuHero no Jledduepy (oxkpacka criop
u muroruiasmsel o Mmeroay IlemkoBa). Kpacurens 10BOIAT 10 KUNIEHUS,
HepKa NPEeAMETHOE CTEKJIO MUHLETOM HaJ IiaMeHeMm ropenku. [lo mepe
WCIIApEHUs KpacuTes, JUisl IpeAoTBpalieHrss (OpMHUPOBAHKS KPUCTAIIIOB,
n00aBISAIOT HOBBIE ero nopiuu. I[IponomkurensHocth okpacku 10-20 c.
3aTeM TPEOIMETHOE  CTEKIO  oxJaxparT. [lpemapar  TmarensHO
MPOMBIBAIOT HaJ BaHHOUYKOW Bonou. Ilocie ywero kmerku B Teuenue 30 ¢
nokpammBaoT 0,5%-M BOgHBIM pacTBopoM cadpanuna. Kpacurenb
CIMBAIOT, NpEnapaT NPOMBIBAIOT BOJOW, CyIIaT M IMPOCMATPUBAIOT C
MMMEpPCUOHHOU cucTeMo. IIpyu npaBUiIbHOM OKpalllMBaHUU BET€TATUBHbIC
KJIETKU UMEIOT KPACHBIN, a CIIOPBI — CUHUM 1BET.

BMecTo METWIIEHOBOTO CHHETO MOXKHO  HCIIOJb30BaTh  APYroOu
KpacHuTellb, Hampumep, MajnaxuToBblii 3eneHblil (Meron Ieddepa-
dyarona). B atom cinydae nocie pukcanuu npemnapar 3aiauBaroT Ha 7—10
MuH 7,5%-M pacTBOPOM MaJlaxMTOBOrO 3ejieHoro. OkpammBaHue
MPOBOJAT C IOJOIPEBOM, IMOMENIAs Mpenapar HaJ COCYIOM C KHUIIIIEH
BOJIOM MO0 HaJ IJIaMEHEM TOpeNKd, U AokpamuBaroT kieTku 0,25%-m
pactBopoM cadpaHuHa B TeueHHe 1—2 MuH. CHopbl OKpallMBaOTCA B
3€JICHBIN LIBET, BEM€TATUBHbBIE KIIETKA — B PO30BbIN.

Bonpocs! 1y caMOKOHTPOJIA
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1 JlaiiTe KpaTKyro XapakTepUCTUKY CIIOPOOOPa3yIOIIUX OaKTEpHil.

2 HazoBute tunoBoit Bua poaos Bacillus v Clostridium.

3 Oxapakrtepusyite 0akrepun poaoB Bacillus u Clostridium.

4 TlepeuncnuTe OCHOBHBIE OTJIMYUS OAKTEPUATLHOM HHAOCIIOPHI OT
BET€TATUBHOMN KJIETKH?

5 Ilepeuucnure OCOOEHHOCTH CTPOCHUSI M XUMHUYECKOTO COCTaBa
SHOCTIOP.

6 OxapakTepu3ylTe CrnocoObl MOJYYEHUS HAKOMUTEIbHBIX KYJIbTYP
a’pOOHBIX U aHA3POOHBIX CLIOPOOOPA3YIOIMIUX OAKTEPUiA.

7 IlepeuncianTe OCHOBHBIC 3Talbl 00pa30BaHUs U MPOPACTaHUS CIIOP,
oxapakrepusyire ux. Kakoe monoxeHue 3aHUMaeT CO3PEBILAs dHI0CIOpa
B KJIETKE?

Ipakru4yeckoe 3ansatue 10/1
IHosyyeHne HAKONMUTEJIbHBIX KYJbTYP CIOPO00pa3y0UIUX
OakTepui

Leab padoThl: 03HAKOMJICHHE C METOIAMH MOTYYCHHUS HAKOTUTEIbHBIX
KYJIbTYp a3pOOHBIX U aHA3POOHBIX CIOPOOOPA3yIOMINX OAKTEPHUH.

Marepuajbl U 000pyJ0BaHUE: Mapkep, KIyOHM KapTodess, CEHO,
CTeOJIM KpanuBbl WIK JbHA, HOXKHUIIBI, HUTKHU, KOHUYecKue koionl Ha 100
nu 250 mn ¢ mpoOkamu, TpPOOUPKH CTEPWIbHBIE C NPOOKaMH, Me,
AJIEKTPOILJINTKA, BOsIHASI OaHsI.

Xoxa padoTsI

1 O3HaKOMHUTBCS C METOJAMH IOJIYYCHHs] HAaKOMHUTEIBHBIX KYJIBTYP
a’pOOHBIX U aHA3POOHBIX CIIOPOOOPABYIOMINX OAKTEPHUH.

2 TlpuroToBuUTh HAKOMUTEIBHBIE KYJbTYPHI adpPOOHBIX U aHA3POOHBIX
CIIOpOOOpa3yloIMX OakTepuii B COOTBETCTBUM C M. 2-3 JaHHOIO
PYKOBO/ICTBA.

3 ITomectuth KOJOBI (IPOOUPKH) ¢ MaTeprasioM B TepMoctat npu 30 °C
Ha 5—7 CyTOK.

Ipaxkru4yeckoe 3ansaTue 10/2
BbisiBiieHMe 3HAOCTIOP

Heap padoTBI: O3HAKOMIIEHHME CO CTPOCHHMEM 3pEJOU CIOPHI U
METO/IaMH BBISIBICHUS SHIOCITOP.
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Marepuanbl W 00OpyIOBaHHMe: MHUKPOCKOIIBI  OHMOJIOTHYECKHUE,
IPEIMETHBIE M TTOKPOBHBIE CTEKJIA, CIUPTOBKH, UMMEPCHOHHOE MACIIO,
CTEpWIbHbIE MHUIETKH, MHUHIETHI, JAepKaTenu, (uiIbTpoBabHas Oymara,
CIIMYKH, CTEPUIIbHASI BOAONIPOBOJAHAS BOJIA, CTEKJIIHHBIE MAJIOYKH, PACTBOP
JTioronst, HaGOp TOTOBBIX PACTBOPOB KPACOK B INTATHBE, crmpT 96,
KIOBETBI, MOCTUKH.

Xoa padoThI

1 Paccmotpers pucynok 10.1. 3apucoBarth cXeMy CTPOEHHUS 3PEIOM
criopel B pabouyto TeTpadb. llepeunciuTh OCHOBHBIE CTPYKTYpPHBIC
BJIEMEHTHI AHJIOCIOPHI; yKa3aTh MPOUCXOKICHUE KaXJI0r0 MOKPOBHOTO
CJOSI CHOpBI: IUTOIJIA3MATUYECKONM MEMOpaHbl, KJIETOYHON CTEHKHU
3apojIblllia, KOPTEKCa, BHYTPEHHEN 000JIOUKH CIIOPhI, HAPYKHOMU 000JI0UKHU
CIIOPBI, PK30CIIOpUYMa.

3K30cnopuym

Kopa cnopbl

KopTtekc

~ UMTonnasmaTtnyeckas
MeMOpaHa

KneTouyHaAa cTeHKa
3apogewa

Pucynok 10.1 — Cxema ctpoenus 3penoit ciopsl (1o C.Xanero, 2001)

2 B COOTBETCTBUM C MNPEIJIOKEHHBIM ISl UCCICIOBAHUS BAPHAHTOM
HAKONUTEIIbHOW KYJIBTYPBI, ITOJIYYCHHOW Ha NPEAbIAYLIIEM 3aHATHH,
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paccMoOTpeTh O00pPa30BABIIYIOCS IIJICHKY, M OINKMCaTh €€ BHEIIHUW BU/I
corjacHo cxeme Tadmuusl 10.2.
3 Ilony4yeHHbIE pe3yabTaThl 3anMcaTh B Ta0auiy 10.2.

Tabmuma 10.2 — OcoOeHHOCTH HAKOMUTEIbHOU KYJIbTYpPbI
CIIOPOOOpa3YyIOIIUX OaKTEpHid

CgoiicTBa Habmarogaemble 0COOEHHOCTH

HaxonurenbHas KyapTypa, MaTepral

Bo3spact KysnbTypsl

BHerauii BU IUIEHKH Ha TOBEPXHOCTH
cpebl

Okpacka mieHKH

4 TIpuroToBUTH MpenapaThl «pa3JaBlICHHAs KaIljis» U (PUKCUPOBAHHbBIC
(oxpamenHbie 1o meroay IlemkoBa u no I'pamy).

*[Ipu oxpacke no memoody llewikosa, cnedyem npocpems 8 ocHe.

5 Ilpemaparbl MHKpOCKOMHMpoBaTh ¢ oObekTuBamu 10x um 100x.
Onpenenuth GopMy M COYETAHHME KJIETOK, MOJBH)XHOCThH, HAJIUYUE WU
orcyrcTBHe ciop. CrenaTh 3apUCOBKH.

6 Bce HaOmofeHUa U pUCYHKH OTMETUTH B Tabsuie 10.3, 3anucaTh B
pabouyto Terpaab. [lox pucyHkoM ykas3aTh YBEIMUYEHHE MUKPOCKOIA.

Tabmuua 10.3 — HekoTopble 0cOOEHHOCTH MOP(OJIOTHH KIETOK
CHOPO0OPa3yIOIMINX MUKPOOPTaHU3MOB

ITapameTpsl XapakTepucTuka

HaxonurenbHas KyiabTypa

Bo3spact KyJIbTypbl

dopMma KIIETOK

CoueTtaHue KJIETOK

IlonBmKHOCTE

Oxkpacka no ['pamy

HabaroqaeMble THOBI KJIETOK

dopma U IOJOKEHUE DHAOCIOpP B
BET€TAaTUBHBIX KIETKaX

PucyHOK KJIETOK

BriBonnr:

7 Caenarb BBIBOJIBI O MOP(OJIOTUH KJIETOK U HAOII0JaeMbIX THITaX
KJIETOK MCCIIEyeMOM KyIbTYpPBI; YKa3aTb (OpMY U MOJIOKEHHE SHIOCIIOP
B BEr€TATUBHBIX KJIETKAX.
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Tema 11 BoisiBJIeHHE 1 KOJIMYECTBEHHbIN yUeT
MHUKPOOPraHU3MOB NOYBEHHON MUKPO(IOPHI

1 XapakrepucTrka MoYBbI Kak cyocTpaTa ajisi pa3BUTHUS
Pa3HOOOPA3HBIX MUKPOOPTAHU3MOB

2 OCHOBHBIE 3TaIbl padOTHI O U3YUCHHUIO TTOYBEHHON MUKPO]IOpHI

3 OCHOBHBIE TPYMIBI MUKPOOPTAaHU3MOB, BBHISIBIISIEMbIC TMPU BBHICEBE U3
nmouBsl HAa MITA

4 BeIsiBICHHE Pa3IUYHbBIX (DU3UOTIOTUYECKUX TPYIIIT MUKPOOPTaHU3MOB

1 XapakrepucTHKa MOYBbI KaK CyOcTpaTa sl pa3BUTHS
Pa3Ho00pa3HbBIX MUKPOOPTraHU3MOB

[TouBa siBNIIETCS OHUM M3 HanbOoJiee OJaronpUSTHBIX CyOCTpPaTOB st
pPa3BUTUSL CaMbIX Pa3HOOOPA3HBIX MHUKPOOPTraHu3MoB. KoiamdecTBo
MUKPOOPTaHU3MOB B 1 I' MOYBBI MOXET HACUUTHIBATH COTHU MHJLJIMOHOB,
Jake MULIHApAbl KiIeToK. OCOOEHHO MHOTOYHUCIEHHBI M Pa3HOOOpa3HBI
MHUKPOOPTaHM3MBl BOKPYT KOPHEBBIX cuUCTeM (B pusochepe) U Ha
MOBEPXHOCTU  KOpHeW  (pu3oriaHe) pacreHud. UYuciaeHHOCTb U
KQueCTBEHHBII COCTaB MOYBEHHOW MHUKpPOQJIOpPHI 3aBUCAT OT THMNA H
arpoTeXHUYECKON 00pabOTKHU MOYBKI, BUAA U BO3pACTa PACTEHUMN, BPEMEHU
rojia u Apyrux (pakropos.

C XM3HENEATETbHOCTBI0O MHUKPOOPIaHM3MOB MOYBBI CBSI3aHBI MHOTHE
MPOTEKAIIINE B HEW MPOLECChl, B IMEPBYIO OYepedb — KPYyroBOPOT
OMOre€HHBIX 3JEMEHTOB. Upe3BbIUaliHO BEJIHMKA POJIb MUKPOOPraHU3MOB B
MUHEpAIU3alU KUBOTHBIX M PACTUTENIBHBIX OCTATKOB, a TaKXKeE B
oOoramieHuy IOYBbl JOCTYNHBIMU JJIs1 pacteHuil popmamu azora. C
JESATETbHOCTBIO MUKPOOPTaHW3MOB CBSI3AHO IUIOJOPOJUE IMOYBBI. Takum
00pa3oM, TOYBEHHbIE MUKPOOPTaHU3MbI OKa3bIBAIOT OOJIBIIOE BIMSIHUE Ha
KU3Hb PACTEHUH, & TEM CaMbIM Ha KMBOTHBIX U YEJIOBEKA, SIBJSACH OJTHUM
U3 00s3aTeNbHBIX 3BEHHEB OOIIEH 3KOCUCTEMBI. 3HAHUE KOJIMYECTBA
MUKPOOPTaHU3MOB, HACEJSIOIIMX ITOYBY, B TOM YHUCIE IPEICTaBUTENEH
OTHENbHBIX  (PU3MOJOTMYECKHX  TPYyII, MW  OLEHKa  IPOILECCOB,
OCYUIECTBIIIEMBIX UMK, HEOOXOAUMBI  JUIsi  THOHUMAaHUS  POJIU
MHUKPOOPTaHU3MOB B IPUPOJIE.

Hnst  ompeneneHuss oOHIEr0  KOJUMYECTBA MHUKPOOPTraHM3MOB B
pa3IMYHBIX  CyOCTparax, BBIIBJICHHS M  ydeTa  YHUCJICHHOCTH
MpeACTaBUTENEH OTAENbHBIX TIPYyNn W BUIOB MHUKPOOPTraHW3MOB,
MPUMEHSIOT psifi MeTO0B. K HUM OTHOCATCA: MPAMOM MOJCYET KIETOK MO/
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MHUKPOCKONIOM (B CYETHBIX Kamepax, Ha (DUKCUPOBAHHBIX OKPAIIECHHBIX
npenaparax, Ha MeMOpaHHbIX (PUIIBTPaX), BHIAEICHUE U YUET BHICEBOM Ha
MI0THBIE (4Jameunsldi Meton Koxa) u B kuakue (METOJ MpenesbHBIX
pa3BeJCHUI ) MUTATEIbHBIE CPEBI.

Metoasl IpAMOro cuera KIETOK MO MUKPOCKOIIOM JIal0T BO3MOYKHOCTh
Y4ECTh YHUCJIEHHOCTh MHUKPOOPraHU3MOB B CyOcTpare HaubOojee MOJHO.
OnHako mpH 3TOM ONPEACNSIIOTCA KaK YKUBbIE, TaK U MEPTBBIC KIIETKH,
MO3TOMY PE3YJIbTaThl MOJICUETa MOTYT OBITh HE COBCEM TOUHBIMHU. TaKxke
HaOJII0/IEHNEe MUKPOOPTraHU3MOB I0J] MUKPOCKOIIOM HE MO3BOJISIET CYIUTh
0 MpoLEeccax, KOTOPbIE OHU MPOBOAAT B JTAHHOM CyOCTpare.

Merogamu BbICEBA HA IUIOTHBIE U B JKUJAKUE MUTATEIbHBIE CpPEIbl
YUHUTBIBAIOTCA TOJBKO KU3HECTIOCOOHBIE KIETKH MUKPOOPTraHu3MoB. Eciu
XOTST BBIJEAUTh M YYECTh Kak MOXHO 0OoJjiee IIMPOKHM Kpyr
MHUKPOOPTaHU3MOB, HACEISAIOIIMX JaHHBIA CyOCTpAaT, UCIOJIB3YIOT METOA
Koxa u mpu 3TOM moaOuparT Takyr IO COCTaBYy Cpeay, Ha KOTOpOM
CIIOCOOHBI PAa3BUBATHCS MHUKPOOPTaHU3Mbl C PA3JIMYHBIMU CBOMCTBAMHU.
OngHako Ha OJIHOM cpelle HE YIAaeTcd BbIABUTh BCE TPYMIBI
MHUKPOOPTaHU3MOB cyOcrtpara BCJICJICTBHE CYILIECTBEHHBIX
(pU3HOIOTHUECKUX U OMOXMMUYECKUX PA3Iu4vil Mexay HUMU. B ocHOBe
BBIZICJICHUSI W ONPENEICHUS YUCIECHHOCTH NPEACTABUTENEH OTIEIbHBIX
IPYII MUKPOOPTaHU3MOB JIEKHUT IMOJTYYEHHUE HAKOMMUTENBHBIX KYJIBTYp C
MTOMOIIIBIO CO3/ITaHUS SJIEKTUBHBIX YCIOBHIA.

2 OcHOBHBIE ITanbl PA00THI 10 U3YYCHUIO TOYBEHHOU
MUKPO(QJIOpbI

UToObl HMETh OOIIMEe TPEACTaBICHUS 00 U3YYCHHH TTOYBEHHOMU
MUKPO(]IIOPHI CIEAYET OCBOUTH CIEAYIOIINE 3TAIbl PAOOTHI:

1) orOop TOYBEHHBIX OOpa3lOB M  MOATOTOBKA HUX K
MHUKPOOHMOJIOTHYECKOMY aHalu3y; 2) METOJIbl OIpeJeieHUs] KOJUYeCcTBa
MHUKPOOPTaHU3MOB MYTEM BbICEBA HA MUTATEJIbHBIE CPEAbl U MPSIMBIM
CYETOM MHMKPOOPTaHU3MOB B IOYBE; 3) M3yUECHHE KAUECTBEHHOI'O COCTaBa
1 MOP(}OJIOrMU MUKPOOPIaHU3MOB MUKPOCKOITMYECKUMHU METOaMHU.

2.1 OT00p MOYBEHHBIX 00PA3LOB IJIsI MUKPOOHOJIOT MYECKUX
HCCJIeI0BAHUM

[Ipn wuccnenoBaHur MHUKPOQIIOPHI MOYBEHHBIX TOPU3OHTOB JAEIIAIOT

MOYBEHHBIN paspes. [lepen B3aTreM npod CHUMAIOT MOBEPXHOCTHBIN CIIOM
no4Bbl Ha rayouHy 1 cm. IIpoObl OepyT YUCTBIM HHCTPYMEHTOM IO CJIOSAM
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Y TOPU30HTaM MOYBBL. THCTPpYMEHTHI MOXHO HE CTEPHJIM30BaTh, HO OHU
JOJKHBI OBITh YUCTBIMU W TIE€pEJ] B3ATHEM MPOOBI MPOTEPTHI MOYBOM
COOTBETCTBYIOILIETO TOPU3OHTA.

[Ipn npyrux MOYBEHHO-MUKPOOMOJIOTMYECKUX HCCIEAOBAHUSAX OepyT
cMemanHble  mpoObl.  CmemanHas ~— mpoba  COCTaBIsieTCd U3
WHJIMBUAYaIbHBIX 00pa3noB (10 0,5 Kr), B3STHIX HAJIMHIPUYECKAM OYypoM,
HE MEHBIIIE, YEM C ISTH TOYEK IOJIS 1O OJTHOM WJIU ABYM JAHaroHaisiM. Yem
OOJIbLIE IIOMIA/Ib MOJIs, TEM OOJbIIE HAA0 OpaTh HHAMBUIYAIBHBIX MPOO.
PasmMep wuHIuMBHAyadbHBIX OOpa3lOB  JOKEH  OBITh  MPUMEPHO
OIMHAKOBbIM. Ha 4ncTON KIIeeHKE WM JUCTEe OyMaru uX CMEIIMBAIOT U
oepyt cpeantoro npody Becom 0,5-1,0 kr. ITpoOsl momemaror ubO B
CTEpUJIbHYIO OaHKYy C KpBIIIKOW, JMOO B CTEPWIBHBINA IEepraMEeHTHBIM
MELIOK WJTU MOJIMA3TUIICHOBBIN NakeT. J{Js Kak10M mpoObl MUITYT NPOCTHIM
KapaHJ1allloM MOAPOOHYIO ATUKETKY, B KOTOPOW O003HAYaIOT ATy B3SATHUS
oOpaslia, TOYHOE Ha3BaHMWE MOJIsA, TOPU30HT, C KOTOPOro B3siTa Mpooda,
OTMEYAIOT OCOOEHHOCTH BBIOPAHHOTO ydacTka (pesbed, pacTUTENbHOCTb,
arporexHuueckuid ¢oH). Jlo aHanm3a U MEXay OINpEIeTCHUSIMHU, MPOOBI
XPAHAT B XOJOAUIIbHUKE.

2.2 TloaroroBka mo4YBEHHOro0 00pa3ua K MHKPOOHOJIOTHYECKOMY
aHaJIU3y

Xopomio TepeMeNIaHHyl0 TIOYBY BBICBHIIIAIOT HA CyXO€ CTEKIIO,
IpOTEPTOE CIOUPTOM M OOOXOKEHHOE TIlaMeHeM ropenku. [louBy
TIIATEJIFHO MEPEMEIIUBAIOT IITIATEIEM M PACKIaJAbIBAIOT POBHBIM CIIOEM.
[lonb3ysach MHUHIETOM, VYAAJISIOT KOPEIMIKM U JPYrHue IOCTOPOHHUE
BKJIIOUueHUs. HemocpenctBenHo mepen paboToi mmaTedb W IMHHIIET
CTEpUIU3YIOT TMPOKAJIMBAaHUEM Ha IIJIAMEHH CIUPTOBKH, OCTYKaroT. U3
pPa3HBIX MECT paclpeesiCeHHON Ha CTEKJIe TMOYBBI IIMMAaTelieM OTOMpPAaroT
HEOOJbIINE TOPIMA U B CTEPHIBHOH, MPEABAPUTEIHLHO TapUPOBAHHOM
dapdopoBoli yallike B3BEUIMBAIOT HA TEXHUYECKUX Becax | r cpeaHero
oOpasiia.

Jis  paspylieHus: TMOYBEHHBIX arperaroB © JECOpPOIMH  KIIETOK
MUKPOOPTaHU3MOB C TTIOUYBEHHBIX YACTHI] IPOOY MOABEPTaIOT CIICIUaIbHON
00paboTKke. 3apaHee TOTOBAT JABE CTEPUIIbHBIE KOJIOBI €MKOCThIO 10 250
M ogHy co 100 M CTepuIpHOM BOJIOIPOBOJHOM BOJIBI, APYTYIO
ocTaBisitoT myctod. bepyr wu3 mnepoit kosobr 0,4-0,8 M BOJBI,
YBIIQXXHSIOT €10 HAaBECKY MOYBbI B (DapPopoBoif Halike 10 macTooOpa3HOro
COCTOSIHUSL U CMECh PacTHPAIOT 5 MUH CTEPUIILHBIM MecTUKOM. Bomoit u3
MIEPBOM KOJIOBI MEPEHOCST PACTEPTYIO MOYBEHHYIO MacCy B MYCTYIO KOJIOY,
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UCIIOJIB3YS JIJISl 3TOr0 BECh 00bEM BOJIbI. [10UBYy pacTuparoT U MepeHocsT B
KOJIOY OKOJIO IIJIJAaMEHHM TOpENIKH (CIeAYyeT Y4YecTb, YTO BCE ONEpPALHNU
MPOBOJAT OBICTPO, BOJIW3M IJIaMEeHM crupToBkU). Konly ¢ mouBeHHOMN
CYCIIEH3UEN BCTPSAXUBAIOT HA KAYaJKe B TE€UEHUE 5 MUH (JIMOO BBIMOJIHSIOT
ATy OIEpalMI0 3HEPruyHo BpyuyHyto). [locie 3Toro cycneHsum narT
orctostbcsi 30 C, 4YTOOBI OCENM KPYIHBIE YacTUII, U TOTYAC K€
UCIIOJIB3YIOT €€ ISl IPUTOTOBJICHUS pa3BeneHuil. [Ipu 3ToM yduTHIBAIOT,
YTO B TOJYYCHHOW HCXOJAHOW CYCHEH3UM MCCIEAYEMbI MaTepual
passexen B 100 pa3 (1 : 107).

IlpuroroBiieHue pa3BeneHuil. Pa3BefeHuss Aeal0T B CTEPUIBHOM
0,5%-10M BomHOM pactBope NaCl. 3apanHee TOTOBST ONpeENCIICHHBIN
o0beM 3Toro pactBopa (okosno 100 M) U cTepunu3yroT ero npu 1 arm.
Yaiie Bcero AenaroT AecATUUHbIE pa3BeaeHus (pucyHok 11.1).

1 mMn 1mn 1M 1M1

BT R " Py I

HcxonHbIix 1:10

cybeTpar

Pucynok 11.1 — Cxema npuroToBiieHHs pa3BEACHUN U ITOCEBA
CYCHIEH3UY MUKPOOPTaHU3MOB IIITATEIEM

Jlns storo crepuibHbii  pactBop NaCl paznuBaroT CTEpUIbHOMN
nuneTkod mo 4,5 M B CTEpWIbHbIE NPOOHMPKU. 3aTeM MEPEHOCT
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CTepHiIbHON mmmneTkoi 0,5 Mt uexomuoit cycmensuu (1 : 10%), moxydaror
paseemerne 1 : 10° . CyCIeH3MIO 5TOrO pPasBENCHUS TILATEIHHO
MEPEMEIINBAIOT C IOMOIIBID HOBOW CTEpPWIBHOW MHUIIETKH, BOWpas B
MUAMETKY W BBITYCKasg M3 HEE IOJY4YEHHYIO B3BECh. OTy MPOLEAYPY
MOBTOPSAIOT JI0 5 pa3. 3aTeM 3ToH ke nureTkon oepyt 0,5 MJ1 OTy4eHHOT O
pa3BeJeHUsI U MIEPEHOCIT €ro BO BTOPYIO MPOOUPKY — 3TO pa3BeneHue 1 :
10*. TakuM 06pa3oM COTOBST U Hoceayole passeneuus: 1: 10°, 1: 10°,
1: 107, 1: 108, I: 109, 1: 10", JI71 IpUTOTOBIIEHUST KAXKIOTO Pa3BEACHUS
00s13aTeIbHO HCHOJIB3YIOT OTACIbHYI0 NUMETKY. lIpeHeOpexeHue >Tum
MPaBUJIOM MOXKET MPUBECTU K MCKaXXEHUIO pe3ynbTaroB B 100 u Gosee pas.

[lonyyeHHble TIOCIIE pa3BEICHUS CYCIEH3UHM MHUKPOOPTraHHW3MOB
WCTOJIB3YIOT [IJIsE ONpeeeHUs KOJIMYECTBA MHMKPOOPTaHW3MOB MYTEM
BBICEBA HA Pa3JIMYHBIC TUTATEIIbHBIC CPEbl U/UJIU JIJIs YUeTa YNCICHHOCTH
MHUKPOOPTaHU3MOB METOJIOM TIPSIMOM  MHUKPOCKOIIMM, a TakkKe IS
M3YyYECHHUS] KAauyeCTBEHHOIO COCTaBa W MOP(QOJIOTUH MHUKPOOPTaHU3MOB
MUKPOCKOIMMYECKUMHU METOaMHU.

2.3 Iloacyer KJIETOK HA (PUKCHPOBAHHBIX OKPALIECHHBIX Ma3Kax
(meroa Bunorpaackoro-lllyisruna-bpuna)

OTOT METOA TPUMEHSIETCS B PA3NMYHBIX MOAU(PUKALUSIX IS
OMpENIETICHUs  YUCIECHHOCTH MHUKPOOPTaHW3MOB B  Pa3HOOOpPA3HBIX
€CTECTBEHHBIX CyOCTpaTax — IIOYBE, 3arpsi3HEHHOW BOJIe, ONTHUYECKU
Hempo3pauHblx  cpenax. llogcyer  kieTok Ha  (PUKCHPOBAHHBIX
OKpAaIIeHHBIX Ma3KaX CBOJHUTCS K TOMY, UYTO B OIPEIAECICHHOM OO0OBbeMe
UCCIEyEeMOM  CYCHEH3MH  HEMOCPEACTBEHHO  IMOJ]  MHKPOCKOIOM
MOACUYUTHIBAIOT KOJMYECTBO KIJIETOK MHKPOOPraHU3MOB. Mcronb3oBaHue
(PUKCUPOBAHHBIX MAa3KOB JA€T BO3MOXHOCTb COXpPaHATh IpenapaTsl
JUTUTENIbHBIA CPOK M MPOBOAUTH MOJICUET HE MO XOJYy ONBITA, a B yIOOHOE
JUTSL UCCJIEIOBATEIISl BPEMSL.

Ipurorosiienue mnpenapara: 0,01 mu (mu6o or 0,02 mo 0,05 mun)
McXoHOM cycrersuu moussl (1 @ 10%) mubo Apyrux pasBeIeHMi HAHOCAT
Ha YHCTOE M O0E3KUPEHHOE MPEIMETHOE CTEKJIO0. B HEKOTOpBIX Cilydasx
noOassitor Karmo 0,03—0,1%-ro BogHoro pactBopa arapa. CycCHEH3UIO
pacmpeAessitoT ¢ TOMOIIbI0 OaKTEepUaNIbHOM NETIM PABHOMEPHO Ha
mwiomaan B 4-6 cM’ (MOXXHO TIOJ CTEKJIO TOJIOKUTh MUJUIUMETPOBYIO
OymMary ¢ XOpOIIO O4YepyeHHbIM KBajpaTom). llociie mnpocymmnBaHus
npenapatr  ¢Qukcupyror 1020 MuH 96%-HbIM cnupToM. Kpacst
KapOOJIOBBIM PacTBOpPOM 3putpo3uHa B TedueHue 20-30 muH. s sToro
CTEKJIO MOMEIIAIOT B CTaKaH ¢ KpacureneM. MOKHO IPOKPACUTh IPYTUMU
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KpacUTeIIMM B TEUEHHWE S5 MHH. 3arTeM OKpAICHHbIE MpernapaThl
OCTOPO’KHO TPOMBIBAIOT (KEJNATEIbHO MOTPYKEHUEM CTeksia B 4-5
COCYJIOB C BOJI0#1) M BBICYIIIMBAIOT.

IIpaBuia moacyera. Iloacyer KIETOK MUKPOOPTaHU3MOB MPOBOLAT C
MMMEpPCHUOHHBIM OOBEKTUBOM B KBaJpaTax OKYJISPHOU CETKH, KOTOPYIO
BCTaBILSIIOT B OKyJisIp. [IpocunteiBator 50—100 kBagpaToB ceTkU (HE MEHEe
10 moneit 3penus, a Jyisi NOJIy4eHUs! JOCTOBEPHBIX PE3yJIbTaTOB — HE MEHEE
100 mosel 3peHwus), mepeaBuras mnpemnapar no auaroHanu. llpu
OTCYTCTBUM  OKYJSIDHOM  CETKM MOXHO  MOJCYHMTBIBATh  KJIETKU
MHUKPOOPTaHU3MOB Ha BCEH IUIOMIAAN MO 3pEHUS MUKPOCKOTIA.

KonnuecTBo KJIETOK MUKPOOPraHu3MoB, coaepxkamuxcsa B 1 mu (1 1)
MCCJIEYyEMOr0 MaTepuaa, BBIYUCISIOT IO popMyJIe:

AxS
M = —— XBn,
Vxs

rae M — KOIuM4ecTBO KJIETOK B 1 mi; A — cpenHee 4Ymcio KIETOK B
KBaJpaTe OKYJSPHON CeTKH (IoJe 3peHus); s U S — IUIOIIAab KBajpara
OKYIIAPHOH CceTKM (MOJISl 3PEHHs) M IIPUTOTOBICHHOTO Ma3Ka B MKM’,
COOTBETCTBEHHO; V — 00b€M HAHECEHHOW Ha CTEKJIO CYCIIEH3MHU B MJI; N —
pa3BEICHUE UCCIEAYEMOTO MaTepuana.

[Imomane KBaagpara CETKU, UM MOJIA 3pEHUS, ONPEIEISIOT C MOMOIIBIO
00BEKT-MUKPOMETPA, KOTOPBIN MOMEIIAIOT Ha CTOJIMK MUKPOCKOIIAa BMECTO
npernapara, ¥ Npyu TOM K€ YBEIUYEHUH, ITPU KOTOPOM MPOBOJIUIIN TTOJICYET,
ONPENECIAIOT CTOPOHY KBAJpara OKYJISPHOW CETKH WM AUAMETP TMOJIS
3pennst. I11omma s Most 3peHus BRUUCISIOT 110 popMyJie S =T X 1.

IIpumep nepecuera: eciny mWIOAAb OKYJISIPHOU ceTku paBHa 0,04 MM,
TO Ha IUIOIIAJW Mperapara, paBHoU 4 cM’, TUIOMIAb OKYJISIPHOU CETKH
nomectutca 10 000 pa3 u, eciiv Ha IUIOMIAAA CETKH ObLIO B cpeanem 10
OakTepualIbHBIX KJIETOK, TO B mpenapare Oymer 10 000 x 10 = 100 000
kietok. Ha miomans B 4 cM’>  GBUIO HAHECEHO 0,01 ma mouyBeHHOU
CYCIIEH3UU pa3BencHus 1 : 10% mu 0,0001 r moussr. CireoBaTeIbHO, B 1 T
nouBbl coxaepxutrcs 100 000 x 10000 = 1 000 000 000 MUKpPOOHBIX
KJIETOK.

3 OcHOBHBIE IPYIIIIBI MUKPOOPTIaHU3MOB, BbISIBJIsIEMbIe
npu BbiceBe U3 MouBbl HAa MITA
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B kawectBe = mHTaTeNbHOW ~ Ccpeapl A KyJbTHBHUPOBAHUS
MHUKPOOPTAaHU3MOB ITOYBBI OYEHb YaCTO MCIOJB3YIOT MSCO-TICITOHHBIMI
arap (MIIA) mbo «Cyxoil muTaTtenbHbId arap s KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOBY». ITO OOraThie MUTATEILHBIMH BEUIECTBAMU CpPEbl, HA
KOTOPBIX Pa3BUBAIOTCSA MHOTHE TeTepOTpOdHBIE MHKPOOpPraHU3MBL. [lpu
BbICEBE W3 TMOYBHI Ha MIIA BBIpacTarOT MHKPOOPTAHW3MBI PA3THYHBIX
CUCTEMAaTHYeCKUX W (U3UOJOTHYCCKUX TPYMII: TpaMOTpHUIlATEIbHBIC
O0aktepun ponoB Pseudomonas, Flavobacterium, TpamIONOXKUTEIbHBIC
criopooOpasymolue najaouku poja Bacillus, kokku poaoB Micrococcus n
Sarcina, paznuuHble MuKOOakTepuu (poa Mycobacterium), HEKOTOpbIE
BBICIIINE AKTHHOMUIIETHI (poa Streptomyces) W MUIEIHAIbHBIE TPUOBI
(pon Aspergillus, Penicillium, Trichoderma w np.).

bakrepun pona Pseudomonas o0pazyrorT Ha MIIA kolOHUM KpyTJibie U
HEeTPaBUILHON dbopmpbI, CpenHue, KpYIHBIC u IITUPOKO
PaCIpPOCTPAHSIIONIMECS] IO TOBEPXHOCTU CpEAbl, BHIMYKJIBIE U IJIOCKHE,
CIIM3UCTBIE M TAacTOOOpa3Hble, MPOCBEUMBAIOIIMECS, OECIBETHBIC WU
MMATMEHTHPOBAHHBIE (Cepble, CHHUE, KpPAacHBIC, KENThie, Oypbhle, YSPHBIC H
T.J.). Y HEKOTOPbIX BHUJIOB NUIMEHTh IuGPYHIUPYIOT B cCpeny,
okpammuBas ee. [lurmenTooOpazoBaHue 3aBUCUT OT cocTaBa U pH cpenpi.
Knetkn rmceBmoMoHaa mpsMble WM Cl1ab0 HM30THYTHIE, YacTo C
3a0CTPEHHBIMU KOHIIAMH, PACTIONaraloTcsi OAMHOYHO, TapaMu, KOPOTKUMU
IIETIOYKaMH, TTOABHKHBI, UMEIOT TOJIAPHBIC JKTYTHKA (MOHOTPUXHU WJIH
aodorpuxu). Pazmepsl KJIETOK pa3IUYHBIX BUOB KOJEOIIOTCS B Mpeaeiax
0,7-7,5x0,3—1,5 MKM.

Bunel pona Flavobacterium o0Opasyror Ha MIIA kononun 2-3 MM B
AuaMeTpe, KPyrible, PeIKo — HEMpPaBHIbHON (OPMBI, TIaJKHE, KEITOro
I[BETa 3a CYET KApPOTHHOUIHBIX IMMHUTMEHTOB, HEe JAUPGYHAUPYIOMHUX B
cpeny. Knerku ¢naBobakrepuit — menkue (0,3—4,5x0,2—1,0 MkMm), crerka
HMCKPHUBJICHHBIC, TTOABWIKHBIE (TIEPUTPUXH) WUIM HETIOJBIDKHBIC TAJIOYKH,
PaCIoJIOKEHHBIE OJJUHOYHO, B IMapax UIH IETOYKaXx.

IIpencraButenu poma Achromobacter BbipacTtaroT Ha MIIA B BuUIE
MEJIKUX, THAJKUX WIM CYyXUX KOJIOHHH, OEIOro WM Ceporo ImBeTa. ITo
Menkue nanouyku (0,5-2,3-5,8x0,1-1,0 MmxkMm), OIMHOYHBIE, B Tapax, pexe —
B IIETI0YKAX, HEMOABM)KHBIC WJTH TTOABMKHBIC (IEPUTPHUXH).

Bunwl pona Micrococcus o6pa3ytoT Ha MITA pazHooOpa3Hbie KOJIOHHM:
yaiie — MEJKHEe W CpelHuX pa3mMepoB (2-4 MM B JauaMerpe), HO y
HEKOTOPBIX BHUJIOB — IIMPOKO Pa3pacTarolIfecs MO MOBEPXHOCTH CPEIbI;
MaTOBBIC, BJIQXKHBIE, OJECTSIIME M JaXe MACISIHUCTHIC, IUJIOCKHE U
BBIMYKJIbIE;  TJIAJKUE, 3C€PHUCTHIC, MEJIKOCKJIaauarbie, OyrpucThie,
paavalibHO MCUYEPUCHHBbIE; MAacTOOOpa3HOM KOHCHCTEHIIMH, HWHOTAA
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CIM3UCTBIE, pEXE CyXHWe€ U IUIOTHBIE; dYalle Oenble, Cepble, pexe
OecluBeTHbIE, MHOTAA OypOBaThl€, KENTO-3€JI€HBIE, PO30BBIE M KpacHBIE.
[TurmenTsl He AUGPYHIUPYIOT B MUTATENIbHYIO cpeny. KneTku kpyrisbie,
Mmenkue, 0,2—1,5 MKM B IHameTpe, OJWHOYHBIE, TapHBIE, B BUJE Pa3HbIX
ckorieHui. KileTku yaiie Bcero HermoIBU>KHBI.

Pon Mycobacterium. Komonun wmmkoOakrepuii Ha MIIA pacryt
MeJiJIeHHO. BHavane oHn Menkue, Kpyrible, KOMIIAKTHBIE, HO TTOCTENEHHO
YBEJIMYUBAIOTCS U B OTJEIBHBIX CIy4asiX TOBOJbHO IIMPOKO Pa3pacTaroTCs
[0 MOBEPXHOCTHU cpenbl. KonoHun Msirkue, macTooOpa3HbIe, CIM3UCTEHIE,
pacTekaroTcs Mo cyocTpary, MHOrJa CyXHe€ M KpoIlaTcs, OYrpUCTbIE WIIU
CKJIaJ4yaThle, C KOHUEHTPUYECKUM KOJIBIIOM; MAaTOBBIC, BIIAKHBIE WIIA
onectsue; Oenble WM SIPKO OKpaileHHble. [IurMeHThl B cyOcTpar He
BeiAessitoTca. Kierku mukoOakrepuii ¢ Bo3pactoMm MeHsitorcs. Kinerku B
MOJIOJION KYJIbTYpE MaJOUYKOBUAHBIE, OOBIYHO UCKPUBIICHHBIE, PA3TUUYHBIX
pasMepoB, yame B npenenax 3,0-7,0x0,7 mxm. C BO3pacToMm KIETKH
OOJIBIIMHCTBA BUOB PACIIaIal0OTCsl HA KOKKU WJIM OBAJIbHBIC KIIETKH.

Pon Bacillus. TunioBoit Bun — B. subtilis. Kononuu cyxue, OecliBETHbIE
WM CepoBarhbie, KPEMOBbIC, WM OOpasyloliue OapXaTUCTbIA HAaleT,
MMEIOIINE WHOT/A CKJIAI4aTOCTh; Kpasi 0ojiee-MEHEe BOJIHUCTHIE; MIIOTHO
MIPUJIETAIOT K arapoBou cpene. 11anouky KOpoTKue U TOHKHE, pa3MepoOM 3—
5x0,6 MKM; HEpEIKO COEIUWHEHbl B JUIMHHbIE HUTU. CIOpBI OBaJIbHbBIE,
pazmepom 0,9x0,6 MKM, pacmiosioKEHbI 0€3 CTPOTOM JIOKATU3ALIUH.

Axktunomunetsl (pox Streptomyces). Ha MIIOTHBIX arapu30BaHHBIX
CpeAax aKTUHOMHUUIETHI OOpa3yloT IUIOTHBIE KOXHUCThIE KOJOHUU
Pa3JIMYHON CTPYKTYpbl M BHEIIHETO CTPOEHUSA — TIJaJIKue, OYyIrpHUCTHIE,
O0opopaaByaThie, INIOCKKUE, MIIEHYATO-MOPIIUHUCTHIE, MYIINUCTHIE, C MyYHBIM
HaneToMm. KoJoHHM cpacTaroTcs ¢ cyOCcTpaToOM IpH MOMOILIU CyOCTPaTHOTO
MULIEJIAS. — HUTEH, OTXOIAUIMX OT HUKHEW IOBEPXHOCTH KOJOHHUHM H
Pa3BUBAIOMIMXCS B TOJNILIE CPEAbL, TO3TOMY MPAKTUYECKA HE CHUMAIOTCS C
MOBEPXHOCTU arapa OakTepuabHOM metiel. Ha moBepXHOCTH KOJIOHUI
BbIpAacTaeT BO3AYIIHBIA MHUIIECIWNA, HAa KOHIAX KOTOPOro oOpa3yroTcCs
CIIOPOHOCIBI cO ciopaMu. KynbTypbl aKTHHOMUIIETOB TUTMEHTUPOBAHBI B
Pa3HOOOpa3HbIE IPKUE LIBETA WIIM OECIBETHBI.

4 BoisiBjIecHME PA3IHYHBIX (PU3UO0JIOTHYECKUX TPy
MHKPOOPIraHUu3MOB

JInst  BBISIBJIIGHHUST MUKPOOPTaHW3MOB PAa3IUYHBIX (PU3MOIOTMYECKUX

rpylil 1 uX KOJHYCCTBCHHOI'O Y4UC€Ta IIOJIB3YIOTCA MCTOAOM IIPCACIIbHBIX
paBBeHeHHﬁ. YuCIeHHOCTh MHUKPOOPIraHU3MOB BBIABJIICTCSA BBICCBOM
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MMOYBEHHON CYCIIEH3MU Pa3HbIX Pa3BEJACHUN Ha P MUTATEIBHBIX CPE.
[Ipy MHOTOKpaTHBIX aHAJIU3aX MOYBbI B TEUEHUE BETE€TAIMOHHOTO MTepruoaa
MOXHO BBISIBUTh JUHAMUKY PAa3BUTHS BeAyIIEd M COMYTCTBYIOIIEH
MUKpPO(]IIOpHI TOYBHI. [10CEBBI TOYBEHHOI B3BECH HA KUJKUE U IIOTHBIE
cpeabl MMPOU3BOJIAT U3 KAXJOr0 pa3Be/ICHU HE MEHEE YeM B 2 MpOOUpKHU
i yauku [lerpu.

KonnyecTBO BBIPOCHIMX KOJOHUI MOXXHO MOJICYUTATh MPHU TIyOMHHOM
BoicecBe Ha MIIA. Cuer kosoHud BeayT Ha 3-U U S5-€ CYTKHU.
[ToacUUTHIBAIOT YalIKK C MMOCEBAMU TOJIBKO TE€X Pa3BEACHUH, I/I€ BBIPOCIIO
He Oounbie 50 u He meHee 20 konoHuidt. OTHAKO TPU TAKOM IOCEBE HEIb3S
CHUCTEMATU3UPOBAaTh KOJIOHUHU II0 XapaKTEPHBIM IPHU3HAKAM, IOCKOJBKY
OHM BBIPACTAIOT BO BCEU TONIME arapa. Eciau 3amadyerd uCClIeqOBAHUS
ABJISIETCSL  CHCTeMaTu3alMs MHUKPO(IOpsl MO TUNY KOJOHHWH, TO
MTPOU3BOIAT IMTOBEPXHOCTHBIN ITOCEB (0,5 MJI TOUBEHHOU CYCIIEH3HH.

Hamune amvonunuumpyromux Oakrepuid MOXKHO ONPENECIUTH
BBICEBOM IMOYBEHHOW B3BECH Pa3HbIX pa3BEICHUI Ha MENTOHHYIO Boay. Ha
ATOM cpelie BBIABIAIOTCS OaKTEpUU, CIOCOOHBIE pazjlaraTb OCIKU U
Onmu3kne UM coenuHeHus.  lIpusHakamum  mpomecca  pa3BUTHUSA
aMMOHU(DUIMPYIOMKUX  OakTepuil  SBISAIOTCS  MOMYTHEHUE  CpEIbl,
oOpa3oBaHME IUICHKH, OCaJKa M TOJIOKUTEIbHAS peakius Ha aMMHAK C
peaktuBoM Heccnepa (mpousBonutcsi Ha 5—7-i JieHb). HaOmonenus 3a
M3MEHEHUEM CpeJlbl BenyTes uepes 1, 3, 5 u 7 mHen mociie nocesa.

Haunbonee  moka3zaTreqbHBIMA ~ MHUKPOOPTAHU3MaMH,  MPUCYIIUMU
MPOLIECCY PA3JOKEHUA PACTUTEIIBHBIX OCTATKOB, SBJISIIOTCA TPUOBI U
MacCJITHOKHCIIbIE OaKTEepUU.

KonuuectBo rpuboB onpepenstor Ha cycio-arape (CA) ¢ pH 3,54.,0
WM Ha cuHTeTH4eckou cpene Yameka. Ha cycio-arape 0cOOEHHO YETKO
BBISIBIIIIOTCS. TPUOBI M3 POJOB aCMHEpPruiulyC M TMEHULWIINYM, a Takke
oOpa3oBanue rpudamu murMeHToB. [loceB Ha cpely MPOU3BOIUTCS TaK Ke
Kak 1 Ha MIIA, moacyeT KOJIOHHH TIJIECEHEN MPOBOASAT HA 3-U U 5-i JICHb.

OO0miee KOIMYECTBO MACISAHOKHMCJIBIX 0AKTepPHil ONpeNesaioT MyTeM
BBICEBA HA JKUJKYIO KapTodenpHyto cpeay. OOLKUM NpU3HAKOM pPa3BUTHUSA
MAcCJITHOKHCIIBIX OakTepuil sABisieTcss rasoobpa3oBanue. IlokaszareneH
TaK)Ke XapakTep pocTa, MPO3PaYyHOCTh CPEJIbl, MUTMEHTALNS U Mallepalus
kaptodens. Habnronenus 3a razoo0pa3oBaHUeM MPOBOJATCS HA 3, 5 u 7-i
JICHb, & ONMCAHUE OCTAJIBHBIX IIPU3HAKOB Ha 7-U JAeHb. XapakTep pocTa U
MUKPOCKOIMYECKHUE HAOM0ieHs 00JieryatoT AudpepeHIyauio mno Tumam
BO30YIUTEJIEH MACISTHOKMCIIOTO OpOKEHHUS.

AHa3poOHbIe OakTepumW, pasjaralmue HeJUIKJI03Y, XOpPOIIO
BBISIBIIAIOTCS Ha cpene Mmmenenkoro. [Iporecc anaspoOHOro pas3inoxeHus
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KJIETYATKU  COMPOBOXKIAETCS ra3000pa3oBaHUEM, NUTMEHTAUMEd U
pa3pylIeHHEM KJIeT4aTKu: Oymara JmbOo pasiaraercs, Ju0o TepsieT
YIOPYrocTh B HHXKHEW yacTu nosiocku. Habmrogenue 3a razoo0pazoBaHnuem
W pa3pylIeHUWEM KieTdaTku npousBomsar Ha 7, 10, 15-1 news,
MHUKPOCKONMPOBAHUE JJIsl XaPAKTEPUCTUKU Pa3BUBILICUCS MUKPOQIOPHI —
Ha 10-15-i1 nenb. BblsBlIeHHE 3TOW Tpymnnbl OaKTepUil MNPEICTABIISET
0COOBII UHTEPEC MPU UCCIETOBAHUN OOJOTHBIX MTOYB.

JIns BBIABICHUS aJ3POOHBIX OaKTepuil, Pa3jarallux KJIETYaATKY,
MPUMEHSIOT IUIACTUHKUA KPEMHEKHUCIIOTO Telisl C KPYKKOM CTEepUIIbHOM
¢unpTpoBanbHOM OyMaru, mpornutanHod cpenoit C.H. Bunorpaackoro.
[loceB mpOM3BOASAT MO TMOBEPXHOCTH KpyXKa OyMmMard, paBHOMEPHO
pacrpenenssi moceBHOM marepuali. HabmroaeHus 3a pa3BUTHEM ad3pPOOHBIX
OakTepui, pasiarallux KJIeT4yarky, Benyrcs uepe3 5—10 m 15 nHei,
nHoraa uepe3 20 qHel. B 3Th CpoKH OTMEYAKOT KOJIMYECTBO KOJOHUM, HX
OKpacky, riyOHHY pacnaja LEJUTI0JIO3bl 1 MUKPOCKOIMYECKYIO KapTUHY.
[IpenapaThl OKpaMBaOT KapOOJIOBBIM IPUTPOZUHOM U MUKPOCKOIHUPYIOT.

Hurpudunupyromue Oakrepum JIETKO  BBIBIAIOT  BBICEBOM
pPa3IMYHBIX pa3BEACHUN TOYBEHHOM CYCIIEH3UM HA KPEMHEKHUCIIbIE
IJJACTUHKA C aMMOHMIHOMAarHueBoil coibio ¢ochopHoit kuciotel. O
HaJUYUU HUTPUDUIUPYIOMKUX OAKTEPHUM CYAST MO PEaKIMU Ha a30TUCTYIO
Y a30THYIO KHUCJIOTHI M 10 00pa30BaHUIO MPO3PAYHbIX 30H HA MOBEPXHOCTH
conmd. /[lns peakumu Ha a30TUCTYHO KHUCJIOTY MOXHO TI0JIb30BaThCSA
pPacTBOPOM MOJ-IIMHK-KpaxMalia uiu peakTuBoM ['pucca. A3oTHas Kuciora
MOXET ObITh OOHapyxkeHa OpyuuHoM. Hurpudunupyromme OakTepuu
Pa3BUBAIOTCS MEJICHHO M IO3TOMY Aa30THUCTYI0 M A30THYIO KHCIIOTHI
MOXXHO OOHapyX HUTh TOJIbKO uepe3 7—10 mueit mocie moceBa. Kononuu
HUTPU(ULMPYIOIIUX OaKTepuil OYEHb MEJKHE, HEXKHbIC, BOKPYI HHX
00pa3yloTcsi 30Hbl pPacTBOpeHHs coyid. [0 3TUM 30HAM MOJCUUTHIBAIOT
KOJIMYECTBO KOJIOHUM HUTPUPUIMPYIOMIHUX OaKTepHil. A30THUCTYIO H
a30THYI0 KHCIIOTY MOXHO OOHapyX uThb 3HAYUTEIBLHO paHbIIE, YeM
BUJIMMOE MOSIBJICHHUE KOJIOHUM.

s BBISIBJICHUS HUTPUPULHAPYIOITUX u a’pOOHBIX
LEJUTI0JI030PA3IaraloinX 0akTepuil KpeMHEKHUCIIBIN I'eJlb MOKHO 3aMEHHUTD
BBIIIEJIOYEHHBIM arapom.

J171s1 BBISIBJIEHUA a30TO0AKTEpa MOYBEHHYIO B3BECh PA3HBIX Pa3BEACHUN
BHOCAT B IIYCTYIO CTEPUJIBHYIO YaIIKy M 3aT€M TYya K€ HAJIUBAIOT TOHKUM
CJI0EM PACIUIABICHHYIO H oXIaxkaeHHyIo 10 40 °C arapusoBanHHYIO cpemy
Ouiou (mpumepHo 5—7 mut). Eciu B ToYBe COAEPIKUTCS MAJI0€ KOJIMYECTBO
azorobakTepa (He BbIABIIIEMOE naxe mpu passeaenun 1 : 1000), To
PEKOMEHIyeTCsl HAMTh B yalky [letpu 6e3a30TUCTYIO cpeay U, Korja oHa
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3aCTBIHET, PA3JI0KUTh HA €€ MOBEPXHOCTU KOMOYKH MOYBHL. [Ipy Hannmuuu
a30To0aKTepa BOKPYT KOMOUKOB OOpa3ylOTCSl XapaKTEpPHbIE KOJIOHUHU.
HanexubiMm MeTrogoM i OOHapy»eHUsl a30ToOaKkTepa  SIBJISIOTCS
MOYBEHHBIE TUIACTUHKH.

BaxHyro ponp B IMOYBE UrparOT AeHUTPUPUUHMPYOIIHE OAKTEPHUM:
KOJIMYECTBEHHBIM YUET UX MOXHO IIPOU3BOAUTH HA cpene | nipTas wim xe
Ha cpene E.®. bepesoBoii. B cpeay moxHo nipubdaButh 0,1%-Hblit pacTBOp
OpOMOBOrO THMOJIOBOIO CHHETO [0 TIOSIBJIEHHUS YETKOrO 3€JIEHOTrO
OKpamuBaHud. V3MeHeHue OKpacKM B CHHUW IIBET CBHUJAETEILCTBYET O
mporeccax  BoccTaHOBieHUs. O  pa3BUTHM  JEHUTPUPULIHUPYIOLUIUX
OakTepuil CyIaT MO Tra3000pa30BaHUI0 W W3MEHEHUIO OKPACKH CPEIBL.
["a3000pa3zoBanne —HanbdoIee BaXXHbI MPU3HAK, TAK KaK OHO MOKAa3bIBAET
MOJIHOE€ BOCCTAaHOBJIEHME HHUTPATOB J0 aMMHaKa M JaXke ra3zo00pa3Horo
a30Ta, MPOU3BOAMMOE HCTHUHHBIMH JICHUTPU(HUKATOPAMH, a W3MEHEHHUE
OKpacku cpeabsl 0e3 ra3000pa3oBaHUsl CBUIETEIBCTBYET O IIpOIIECCe
BOCCTAHOBJICHUS JIMIIb 1O MPOMEXKYTOUHBIX coequHeHui. HaOmroneHus
Benyrcss Ha 3-5-7-¢ cyrku. llpu mnocieaHeM HaOJNIOJECHUM MOYXHO
KAUeCTBEHHBIMH PEaKUMSAMHU TPOBEPUTH TOJHOTY BOCCTAaHOBJICHUS
HUTPATOB B HUTPUTHI ¢ MuUHUIAMHUHOM U peaktuBoM ['pucca. Ilpu
HaJU4YuM ra3000pa3oBaHusi OOHAPYKUTh HUTPATHI U HUTPUTHI OOBIYHO HE
ylaeTrcsi, TaK Kak TaM IIPOLIeCC BOCCTAHOBJICHHS JIOBEIEH [0
OCBOOOXICHUS Fa3000pa3HOro a30Ta.

Bonpocs! 1y caMOKOHTPOJIA

1  OxapakrtepusyiiTe TIO4YBY, Kak CyOCcTpaT il  Pa3BUTHUS
Pa3HOOOPA3HBIX MUKPOOPTaHU3MOB.

2 IlepeuncnuTe OCHOBHBIE 3Tallbl paOOThHI MO M3YYEHHUIO MOYBEHHOMN
MUKPOGIIOPHI.

3 Kakum oOpa3oMm MNpoU3BOAUTCA OTOOP M MOATOTOBKA IMOYBEHHBIX
00pa3IioB K MUKPOOHOJIOTHYECKOMY aHAIN3Y?

4  OxapaxkTepu3yuTe  OCHOBHBIE TPYIIBI  MHUKPOOPraHU3MOB,
BBIABJISIEMBIE NTPU BhICEBE M3 NTOUBbI HA MITA.

5 I'me coaepxutcst Ooiblie MUKpOOOB (B pacyere Ha | T MOYBHI): B
CTEIHOM YEPHO3EMHOM WM INecYaHOM mnouBe? B IMOBEPXHOCTHBIX WU
rIyOOKUX CJ0AX ouBbl? Kak 0OBSICHUTE ATH pa3inuyus?

6 Ilouemy meTon ydeta MHUKPOOPTaHHW3MOB IO KOJUYECTBY KOJIOHHM,
BbIpociMX Ha mnoBepxHocTH MIIA B uwamke Iletpu, maer 3aHMKEHHBIE
pe3yJIbTaThl?
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7 MOXxHO 111 110 pa3Mepy U MaKpoMop(oIoruueckumM (KyJIbTypaabHbIM)
MpU3HAKaM KOJIOHWA MHUKPOOPTraHWU3MOB IIOYBBI, KYJIbTUBUPOBAHHBIX Ha
MIIA, cymuts O IPUHAMIEKHOCTH MHUKPOOPTaHU3MOB K TOW WJIM WHOM
(pM3HOIOTMYECKON TPyIINe, TOMY WIM HHOMY POy ?

Ipakruyeckoe 3ansaTue 11/1

IHoaroroBka nmoYBeHHOro 00pa3na K MUKPOOHOJIOTHYECKOMY
aHAJIM3Y M NPSIMOM CYeT MUKPOOPTaHU3MOB B MO4YBe

Heab: o3HaKOMJIEHHE C OCHOBHBIMH JdTamlaMd pabOThI MO HW3yYCHHIO
MMOYBEHHON MHKPOQIIOPHI; ONpeesieHne YUCICHHOCTH MHUKPOOPTaHU3MOB
B ITOYBE MPSAMBIM TOJICYETOM KJIETOK 1O MHKPOCKOIIOM.

Marepuanbl u odoopynoBanme: mousa (0,5-1,0 kr), k00wl Ha 250 M,
crekyo 50 x 50 cMm, dapdopoBbie HalIKy, MUHIIET, PE3UHOBBIC MEPUYATKU
WJIM TIECTUK, BEChl TEXHHUYECKHE, Kadayika co 150-250 o6/muH, criupTt 96
%-HbIi, TpEeAMETHBIE CTEKJa, MWUIMMETpOoBas Oymara, KapOOJOBBIU
pacTBop dpuTpo3uHa (MO0 HAOOp JHOOBIX KpacuTesiei), MOCTHKH,
IIPOMBIBAJIKH C BOJIOM, BAHHOUYKH, (PHIIBTpOBabHAs OymMara, MUKpPOCKOITHI,
OKYyJIIpHas CETKa, OOBCKTUBHBIA MHUKPOMETP, HMMEPCHOHHOE MAacIo,
HOXKHUIIBI, CIIUPTOBKH, OaKTepHAIbHBIE TIETIH, OaKTEPHUOIOTHUSCKHMA
HIMaTeNnb, CIUYKU, CTepUiibHbIE TuneTku Ha 10; 1-2; 0,1 M1 unm mmpuisl
Ha 0,1; 1,0; 10 mu, 100 ma crepunbHoro 0,5%-Horo (pU3MOIOrHYECKOTO
pacTBopa, cTepwibHas BoAonpoBojHas Boja (2 x 100 mi), cTepuiabHbIE
MeHUIIWITHHOBBIE OyThUTOUKH — 10 1mIT., pe3uHoBas rpymia, Jamku [letpu
¢ nurarenbHor cpenor (MIIA, mubo «Cyxol nuTaTenbHBIA arap s
KYJIbTHUBHUPOBAHMS MUKPOOPTAHU3MOBY), MapKep IO CTEKITY.

Xoa padoTsI

1 O3HaKOMUTBCS C METOJUKON OTOOpa IMOYBEHHBIX OOpAa3IOB IS
MHUKPOOMOJIOTHYECKHUX UCCIEA0OBAaHUM.

2 CocTaBUTh U 3apHCOBATh CXeMy OTOOpa MOYBEHHBIX OOpa3IOB s
MUKPOOMOJIOTHYECKUX UCCeIoBaHui ¢ moJig pazmepoM 10 m x 10 M; 50 m
x 50 m.

3 O3HaKOMHUTBHCS C METOJMKOM IOJIFOTOBKM ITOYBEHHOrO 0Opaslia K
MHUKPOOHOJIOTUYECKOMY aHAIU3Y.

4 TloaroTtoBUTh TOYBEHHBIM 0Opaszell sl MHUKPOOMOJIOTrHYECKOro
aHanu3a. [lomydnTh HMCXONHYIO CYCIEH3UIO HCCIEAYyEeMOro Marepuana,
pasBeieHIe KOToporo pasHo 1 : 107,
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S IlpuroroButh HAECATUYHBIE PA3BEACHUS MCXOIHOU IIOYBECHHOM
cycnienzun B crepuibHOM 0,5%-HoM BoaHoMm pactBope NaCl. Ilomyuuts
passexenus 1 : 10°—1 : 10"

6 BEIMOMHUT MoceB Matepuana u3 passeaennii 1 : 10°, 1 :10°% 1 : 10"
Ha 3apaHee IMPUTOTOBJICHHYIO arapu30BAHHYIO IUTATEIbHYIO CpeIy
(Hanpumep, «I[IutarenbHbINA arap LTSI KYJIbTUBHPOBAHUS
MUKpOOpranu3zMoBy). O0wseM moceBHoro marepuana — 0,1 mu (2 kamm),
€ro BHOCST U3 KaXJI0T0 pa3BeACHUs OTACIbHOW MUIETKON HAa TOBEPXHOCTh
MPEABAPUTEIILHO TOJACYIIEHHOM Cpeapl. Marepuan pacupeneisaor ¢
MOMOIIIbI0 CTEPWJILHOIO IIMATeNis IO MOBEPXHOCTH IUJIOTHOM CpEIbI.
Kaxnoe pasBelneHrne BBICEBAIOT B JIBYX—TPEXKPAaTHOM MOBTOPHOCTH.
Marepuan KyJapTHBHPYIOT B TepMocTtare npu temmeparype 28-30 °C B
TeueHue 6—7 CyToK.

7 Onpenenuts KOJIUYECTBO MHUKPOOPTAaHW3MOB B IOYBE IO METOILY
Bunorpazckoro-11lynsruna-Bpuna (1. 2.3), ucnons3ys passenenns 1 : 10°,
1:10%1:10".

8 TlomyuyeHHbIe JaHHBIE 3alKcaTh B pabOUy0 TETpajb MO CIEAYIOUICH
dbopme (Tabmuna 11.1):

Tabmma 11.1 —  KommuecTtBO  KJIETOK  MHUKPOOPraHHU3MOB,
coaepxarmumxcs B 1 ma (1 r) uccieayemMoit mouBsbl

PasBenenue KonnyecTBo KII€TOK MUKPOOPTaHU3MOB,
MaTrepuaia Ha0JI10/1aeMbIX B Pa3HbIX MOJISIX 3pEHUS] MUKPOCKOMA Blr
1 2 3 4 5 6 7 8 9 10 | mouBsI

1:10°

1:10°

1:10"

BriBon:

9 Tlonb3ysick naHHBIMM TaOnmuubl 11.1 W mOpaBumamu mpsiMoro cuera
MUKpPOOpPraHu3MoB B TmouBe (1. 2.3), BBINOJHUTH IIEPECUET KOJIAYECTBA
KJIETOK MHUKPOOPraHM3MOB B | T wuccienyeMod mnouBbl. Pe3ynbTarhl
3a”HecTH B Tabmuiy 11.1.

10 Caenarp BBIBOJBIL: yKa3aTh COOTBETCTBUE ITOJTYUYECHHBIX PE3YJIbTATOB
IIPUA KaXKJIOM Pa3BEACHUM.
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Ipakru4yeckoe 3ansarTue 11/2

BoisiBjieHHe M ompejae/iecHHEe YHMCJIEHHOCTH MHUKPOOPraHM3MOB
MO4YBbI BLICEBOM HA MUTATEJILHYIO CPeay, u3yueHue
HX KYJbTYpPaJbHbIX 0COOCHHOCTEHN

Henb: BBIIBICHHE W ONpeETCHUE YHUCICHHOCTH MHKPOOPTaHHW3MOB
MOYBBLI BBHICEBOM Ha IMUTATEIBLHYIO Cpely, M3y4eHHE HX KYIbTypalbHBIX
0COOEHHOCTEN.

MarepuaJubl 4 000pyaoBaHue: ciupT 96 %-HbIl, TPEAMETHBIE CTEKIIA,
MUWJIUMETpoBasi Oymara, HaOOp KpacuTened, MOCTHUKH, MPOMBIBAIKU C
BOJOW, BaHHOYKM, (uibTpoBanmbHas Oymara, OKyJsSIpHAas  CeTKa,
MHUKPOCKOMBI OMOJOTUYECKUE, OOBEKTUBHBI MUKPOMETP, UMMEPCUOHHOE
Maciio, HOXKHHIbI, COUPTOBKH, OAaKTEpHAIbHBIC METJIH, CIHUYKH, YalIKH
[leTpu ¢ moceBaMu MPEABIIYILIETO 3aHITHS, JIYIbl, TUHEUKHU.

Xoa padoThI

1 Hcnone3ys uamkum Iletpy ¢ moceBamu MNpenpIaylIETO 3aHATHS,
MMOACYUTATh YHCJIO BBIPOCIINX KOJIOHMM U OIPENEIUTh KOJIUYECTBO
MHKPOOPTaHU3MOB B | TI' NOYBBI, BBISIBJICHHBIX Ha IHTATEIBHOM arape.
KosioHnn, kak mnpaBmiio, CYMTAKOT, HE OTKpbIBas vamky llerpu. [ns
yI00CTBa OTMEYAIOT MPOCUUTAHHYIO KOJIOHMIO TOYKOHM Ha HAapyKHOU
CTOPOHE [THA YalllK{, MOJIb3YSACh YEPHWIIAMH IT0 CTEKIy. Bce pe3ynbTarhl
MOJICYEeTa KOJIOHUN U MOCJICIYIONX PacyeToB 3anvcarh B Tadauiy 11.2.

Tabmuma 11.2 — YucIeHHOCTh KOJIOHUNA MHUKPOOPTaHU3MOB U pacyeT
KOJINYECTBA MUKPOOPTaHU3MOB B | T TTOUBBI

Pazsenenue | IloBrop- | KommuectBo | Y x | a(cpemHe- KonuuectBo
HOCTH KOJIOHWH Ha apuMeTH- | MUKPOOPTaHU3MOB
OITBITA Jarkax YECKOE) B | T TOYBHI

1:10°

[E—

1:10°

1:10"

W N =[N =W N
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2 Jlnsa ompeneneHus KOJUYECTBA MHUKPOOPraHM3MOB B |1 I MOYBHI,
MOJIyYE€HHBIE TAHHBIE MTOACTABJISAIOT B POPMYILY:

ax 100
M = )
A\

rie M — KOoJIM4ecTBO KJIETOK MukpoopranusmoB B 1 mi (1 r); a —
CpeaHee KOJIMYECTBO KOJOHHM IMPHU BBICEBE M3 JAHHOTO pa3BeAcHUS; V —
o0beM cycneH3uu B MJ, B3sgTod i moceBa (=0,05 wmm); 10 —
KO3(ppuIMEHT pa3BeAeHUS; N — MOPSIAKOBBII HOMEP pa3BeACHUS.

3 Omnmcarp W 3apUCOBATh BBIPOCHIME KOJIOHHMH MHUKPOOPTAHU3MOB.
Pesynbrarsel HaOMoaeHUM BHeCTH B Tabnuiy 11.3, crpynmnupoBaB uX 1O
oO0lKM Mpu3HaKaMm. Beruucaute cooTHouieHue (B %) MEXAy pa3HbIMU
rpynmnaMu MEKPOOPTaHU3MOB.

Tabnuma 11.3 —  Kynberypanbensie IIPU3HAKH KOJIOHUU
MHUKPOOPTaHU3MOB, BEIPOCIINX HA MUTATEIILHON Cpefie

=
0 . =
2 2 g |5
g £ 2 = | B = | 5 JE
Z | S g < S a2 S & = = E
= o = 0 =2 = > 3} )
) O >
= = < O O ] /M o < o aw o B
o) S| o =) ) Q. e [ ) S
ol O 2 8, oz
Z zZ | T =g KRB = | = = ~ O v a9
1
2
n

BriBom:  (ykazaTh  %-HO€  COOTHOILIGHHME MEXAY pa3HBIMH  TPYINIIaMH
MUKPOOPTaHU3MOB; OTMETUTh pa3zHOOOpa3ue MUKPODIOPHl B aHAIU3UPYEMOU TOYBE,
BBISIBJICHHOE HA MUTATEILHOU Cpeie)

4 BpIOpaTh OJWH THUI KOJOHWH, MpeoOsiafarolluii Ha JaHHOW dYalllke
Iletpu.  IlpuroroBuTh  mOpemaparsl  «pa3faBlIeHHAas — Kamwiisd» U
(ukcupoBaHHbIN (OKpacka o ['pamy, Ha HamM4Ke cop).

5 Ilpemaparbl MHUKpOCKONHUpoBaTh ¢ oObekTMBamMu 10x u 100x.
OrMeruts (GopMy M COUETaHME KIIETOK, MOJBMXXHOCTb, HAJIMYHUE WIH
orcyTcTBHE ciop. CaenaTs 3apUCOBKH.

6 Bce HaOmofieHrst M1 pUCYHKH yKaszaTh B Tabnmie 11.4. [log kaxabiM
PHUCYHKOM OTMETUTH YBEIUUYEHUE MUKPOCKOIIA.
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Tabmuuna 11.4 — Hekoropble 0COOEHHOCTH MOP(OJIOTHH KIIETOK
MUKPOOPTaHU3MOB

Ne xononuu (cm. Tabn. 11.3)

Pucynoxk (kieTok)

dopMma KIIETOK

CoueTaHue KJIETOK

[lonBmKHOCTE

Oxkpacka no ['pamy

Hanuuue criop
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