[lpe3eHTauma Ha Temy:
«KynbTMBMpoBaHWE 6aKkTepMn. N3yyeHne
KY/IbTypaJ/ibHbIX CBOMCTB. »



XMMMYECKMMN COCTaB BaKTEPUAIbHOU KIETKM.

depMeHTbl 6aKkTepum. MNUTaHMe, AblXaHME, POCT U
Da3MHOXXEHME BAKTEPUM.

[TMTaTenbHble cpeabl, UX HAa3HAYEHME, NPUMEHEHMUE,
Knaccudukauma. YcnoBma Ky/IbTUBMPOBAHMS 6aKTEPUM.
TepmMocTaT, npaBu/ia dKCNyaTaumm.

BblaeneHme YMCTou KynbTypbl GaKTEPUM.
KynbTypasibHble U BUOXMMUYECKME CBOMCTBA BAKTEPUM,
MX 3HAYeHMe ana anddepeHumaLum 6akTepumn.

OCO6EHHOCTH KY/IbTUBUPOBAHMA PUKKETCHMA U
xnammamm. KynbTmBMpoBaHMe aHa3poboB.

CNMCOK MCNONb30BaHHOWU IMTEPATYPbI.



B cocTaB 6aKkTepumn BXoaaT 6esku, xupbl, HK, yrnesoapl,
IMNUAbl, MMHEPaJIbHbIE BELLLECTBA.

® Bopa coctaBnsget 80% Maccbl KNeTKu.

® benku - 40-80% cyxom Maccbl 6aKTepUM (Y4aCTBYIOT B

npoLeccax MetTabosim3mMa, 061a4al0T depMeHTATUBHOM
AKTUBHOCTbIO).

benku o6nagaoT aHTUreHHbIMU U UMMYHOT €HHbIMU
CBOUCTBaMM, BUPYJIEHTHOCTbIO U BUAOBOU NPUHALJIEKHOCTLIO.
® HK (HykneuHoBble Knucnotbl) - 10-30% cyxon macchl.
[AHK onpeaenaet HacneaACTBEHHOCTb.

PHK - nHdpopmMaumoHHasa, MaTtpmyHasa, TpaHCNoOpTHaA,
PUbOCOMaJIbHaS.

YyacTBylOT B OMOCUHTE3E 6EeKa.



® Yrnesoapbl - MOHO- U Aucaxapuabl coctasnaoT 12-18%
CYXOWM Macchbl.

Kpaxman v rIMKoreH AB/AITCS 3anacHbIMU NMUTATE/IbHbIMM
BELLEeCTBaMM.

® JlMnuAapl BXOoAAT B COCTAB LMTOM/Ia3MaTUYECKOM
MeMOpaHbl 1 eé Npon3BoAHbIX. B uMtonnasme
OTK/N1ablBalOTCA Ha 3anac. J/iunuabl npeacTaB/iEHbI
dochonmnmaamm, XKUpPHbIMU KUCSIOTAaMM U TTIMLLEPUHOM.

® MwuHepanbHble BellecTBa - 2-14% Cyxou mMacchl.
docdhop, Kanmm, HaTpMK, cepa, KeNeso, KaabLuM,
MarHuM, a TakKe MMKPOIJIEMEHTbI - LUIMHK, Mejb,
Koba/sibT, 6apuM, MapraHeLu,.



DepMEHTbI - BMOJIOrMUYECKME KaTasIM3aTophl.
OHM KaTaM3MPYIOT TbICSYM XMMMYECKUX
pPeaKkLUUM, U3 KOTOPbIX C/laraeTcsd MeTabo/IM3m
MMKPOOpPraHu3ma.

depMeHTbl NpPeACTaB/IAT COO60U B6EKU C
MosiekyisipHou maccoum ot 10000 go
HEeCKOJIbKUX MUIIMOHOB. DepMEHTHI

CMHTE3MPYIOTCA CaMOU MMKPOBHOM KNETKOU U
MMEIOT CJI0XKHOE CTPOEHME.




Tatauua 4.5. Mexaynapoanas Kiaccudukauns ¢epMeHToB

No Krace Tun Kataxu3upyeMoll peakiu

| OxkcupopeaykTassl [lepeHOC 371€KTPOHOB M MPOTOHOB

2 Tpancdepassi [TepeHoc rpynm aToMOB, OTAHYHBIX
OT aTOMOB BOIOpOJIa

3 ['maponassl ['Mapoan3 pasTHuHBIX CBs3eH (¢ ydacTHeM
MOIEKYIBl BOIbI)

4 Jnassl OGpazoBaHue ABOHHBIX CBs3eil 3a cuer
yIATeHUsI TPYMI WIH J00ABICHHE TPy
3a CYeT pa3pbiBa ABOMHBIX CBS3EH

h) W3omepassl BHYTpHUMOICKYASPHEIN MEpeHOC TPy
¢ 00pa30BaHUEeM H30MepHBIX GopMm

6 Jlurassl (CHHTeTa3kl) CoemnHeHHe ABYX MOJeKY1 M o0pa3oBaHHe

csazed C—C, C—0O, C—S u C—N,
COMNPSIKEHHBIX ¢ paspbiBoM nupodochaTHOi
ez ATO




Mo cnocoby NuTaHua:

1. AyTOTpO®bI - 6aKTEPUM, MCNOJIb3YIOLLME A1A NMOCTPOEHUS
CBOMX KJIETOK YIr/IEKMCIIbIU as3.

2. l'eTepoTpodbl - NUTAOTCA FOTOBbIMM OPraHUYECKMMMU
COe/IMHEHUAMM.

3. Canpo®uTbl - reTepoTpodsbl, YTUAU3ZUPYIOLWME OpraHNYeCKHe
OCTaTKU OTMEPLUMX OpraHU3MOB.

4. MapasuTbl - 6aKTEPUM, CYLLECTBYIOLLME 33 CHET OPraHMYECKUX
BELLLECTB KMUBbIX KJIETOK M TKaHEM, Bbi3bIBalOLLME 3a60/1€BaAHMS Y
YyeJIoBEKA UJIN }KUBOTHbIX.

5. PoTOTPOMdbI - POTOCUHTE3IUPYIOLME BAKTEPUM.

6. XeMoTpodbl - 6aKTEPUM, CUHTE3MUPYIOLLME XMMMUYECKYIO
SHEepru.




* 1o TNy AbiXaHUAa 6aKTepun OeNnAar:

1. o6nuratTHble (CTporve) asapobbl pa3BMBaOTCS MW
Hanmuum 20% Knucnopopd B atMmocdepe.

2. MUKpoaapotunbl- GakTepum, Hy>xaarllnecs B
MeHbLUEM KONMYecTBe kucnopoga (6pyuennsl,
nentocnupsl). BonbLUOE KOMYECTBO KUCOPoaa

6yneT 3a/lepXX1uBaTb UX POCT.

3. o6niMraTtHble aHa3po6bl — 6akTepumn (KnocTpuanu
CTO/IOHSIKA, 60TYyIM3Ma, 6auuibl ra30BOM raHrpeHbl),
pacTyline To/ibKO B 6eCKMCNOPOAHON cpese.

4. pakynbTaTUBHbIE aHa3pPOObI - HakTepun,
CMOCoBHble pacTu Kak B NPUCYTCTBUKU, TaK U B
OTCYTCTBUU Kncnopoga (60/IbLUINHCTBO NATOMeHHbIX Y
canpoduUTHbIX 6akTepun - Bo30yanTe M GproLLHOro
TUdha, KUeyHas nasoyka).




® PocTt - popmupoBaHme
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Pa3/imyaloT cpeabl.

1) MO KOHCMUCTEHLUM - KUIKME, MONYKUIKME U
NJOTHbIE.

2) MO COCTaBYy - MpoOCTble, CJI0OXKHbIE.

3) MO UCTOYHMUKY - eCTECTBEHHbIE U CUHTETUYECKME
(MCKYCCTBEHHbIE).

4) MO Ha3Ha4YeHUIO - OCHOBHbIE, YHUBEPCAJIbHbIE,
cneuuanbHble, 3/IEKTUBHbIE, TPAHCMOPTHbIE,
AnddepeHumanbHo-AMarHocTudeckume,
o6OoralleHHble, MHAMKATOPHbIE.



Cnoco6bl NnoceBa MMKpPOOPraHM3mMoB

MNoceB U3 Npo6UPKK B NPOOUPKY:

O6e Npo6bUpKK AepKaT B IEBOM PyKe C/ierka Hak/IoHHO, NpMYem NPoO6MPKY C MOCEBHbIM
MaTepHaiom JepKat 6smkKe K cebe. B npaBon pyke, KaK nucuee nepo aepxart
6aKTepuasibHyl0 NET/II0 M NPOKa/IMBAIOT €€ BePTUKA/IbHO B NIAMEHU FOpesiKM. MUSUHLEM U
Kpaem N1aIoHN NPaBoMu PYKM BbIHUMAIOT OJJHOBPEMEHHO MPO6KK M3 06enx NPOBUPOK- Kpas
NPOGMPOK 0GKUraloT B NAaMeHM ropesiku. MpoKaseHHoM neTien HabMparT HEMHOro
MOCEBHOro Matepuana M BHOCAT B MPOBUPKY C *KMAKOM cpefion. HeobxoaumMo cneamTtb 3a
TeM, YTOObI Cpejia He BblIMNACh M HE KacaslaCb NPOOKMU.

Mocne nocesa NET/O U3BJIEKAIOT M3 NMPOBMPKU, Kpasi NPOBMPKM 0BXKUratoT M, NpoBeas
NPO6KY Yepes naamMs ropesiku, 3aKpbiBatoT NPOBMPKY, MOC/AE YEro NpoKasibiBaloT NETIO.
[oceB XMAKOro MaTepmasa MOXHO NMPOM3BOANUTb CTEPU/IbHBIMU NACTEPOBCKMMM MU
rpaJlypoBaHHbIMM NMUNETKaMM. NPOBMPKU C 3aCEAHHOM KYJIbTYPOM STUKUPYIOT M NMOMELLAT
B TEpMOCTAT




[MloceB B YallKy [leTpu wnarenem

JleBOM pYKOW NMPUOTKPbIBAIOT KPbILLKY. MaTepuan
HabMpatoT NeTien MU B MUNETKY, HAHOCAT Ha
NoBepxXHOCTb MIA 1 BTUPAIOT LLUNATE/IEM MO BCEM
noBepxXHOCTH arapa. [lp1 nocese matepuana, o06M/IbHO
06CceMEHEHHOr0 MMKPOM/IOPOU, MCMOb3YIOT 2-3 YaLlKU
ANA nocsieoBaTe/IbHOro nocesa.




MoceB B Npo6GUPKY netaen

MonyyYeHHble U30/IMPOBAHHbIE KOJIOHMM CAYyKaT ANA BblAENEHUS YUCTOM KYNbTypbl
MUKpOO6a.

OCTOPOXKHO NPUNOAHAB KPbILLKY HallKK, 3aXBaTblBalOT MPOKaNI€HHON M OCTY>KEHHOMU neT/ien
OZHY OT/ZI€/IbHO PACroJ/IOKEHHYIO KOJIOHUIO M BHOCAT B NMPOGUPKY C MNJI0THOM MMTATE/IbHOM
cpeon. MpobMpKy AepKaT B HAK/IOHHOM MOJIOXKEHMM B JIEBOM PYKE MEXKAY 6O/bLIMM U
yKa3aTe/ibHbIM NasibLaMu. [NpaBoM pyKoW AepiKaT NeT/io C MOCEBHbIM MAaTEPMAJIOM.
MU3MHLEM, MAKOTBIO J1aZIOHBI0 MPABOM PYKM BbIHUMAKOT NPOGKY M3 NPOGUPKU, OBKUraloT B
NJIAMEHM FOPEJIKU €€ Kpal M BHOCAT B HEE MNeT/II0, NOCEB NPOU3BOANAT:

a) LUTpMXaMM Ha NOBEPXHOCTM arapa;
6) YKONIOM B CTOJIOUK arapa.

[Mpy noceBax M nepeceBax BHUMAHUE
paboTtatouwero 4o/KHO 6biTb 06paLLEeHO Ha
Cco61l0AEHUE NMpaBul CTEPUJIBHOCTM: YTOObI
C O/IHOM CTOPOHbI HE 3arpA3HUTbL CBOMU
NnoceBbl NOCTOPOHHEN MMKPO]/IOpPOM, a C
ApYrol — He ABMTbCA UCTOYHMKOM MHEK
LMK ANA OKPYKaoLWMX.




® 1. TemnepaTtypa
® 2. BnhaxXHocTb

® 3. A3paumsa - noTpebHOCTb MMKPOOOB B CBOOOIHOM
Kucsiopoge.

® 4. [laccnBHaAa aspauma - KyIbTUBMPOBAHUE Ha MJIOTHbIX U
XUAKMX cpellaX B cocyaax, 3aKpbITbiX BaTHbIM
TaMMOHOM, UJIM B YallKax [leTpwu.

® 5. AKTMBHaA aspaumsa (BblpalMBaloT B 601bLUMX
OOBbEMAX.

CpOKM KynbTnBMpoBaHMA - 18-24 yaca, HO eCTb BUbI,
pacTyLlume mMeaneHHo ( Ao 4-6 Hegennb).



YUCTOM KYZIbTYPOM HA3bIBAKOT CKOMJIeHWE MMKPO60OB O4HOro BMAA Ha NJIOTHOM MU B }KUAKOM
nuTaTeNbHOM cpepae.

CylwiecTByeT pag METOA0B BblAE/IEHNS YNCTOM KY/IbTYpbl B 3aBUCMMOCTU OT CBOMCTB U3y4aeMOro
maTtepuana u ueam nccaenoBaHmsa. O6bIYHO YMCTbIE KY/IbTYpPbl NOJIyHalOT M3 M30MPOBAHHbIX
KOMIOHWMI - 060CO6JIEHHbIX CKOMJIEHMM MUMKPOGOB Ha NJIOTHOM Cpeje.

Tanbl Bblae/IeHUA YNCTOMU KYAbTYpbl:

1-W JeHb - NOJlyYEHUE M30IMPOBAHHBIX KOMIOHMM. Kanao nccnegyeMoro matepuana netien,
MMNETKOM MM CTEKJIAHHOM MaJIoOYHOM HAHOCAT Ha NOBEPXHOCTb arapa B 4allke MeTtpu. LLnatenem
BTUPAOT MaTeEpPMan B NMOBEPXHOCTb CPe/bl; HE NPOXKMIras M HE NepeBepTbIBas LWNATENS,
NPOM3BOAAT NMOCEB Ha 2-M, a 3aTeM Ha 3-M YaukKe. Mpun TaKkom NoceBe Ha 1-10 YallKy NpUXOAUTCS
MHOIr0 MaTepuasia U1 COOTBETCTBEHHO MHOIO MMKPO6OB, Ha 2-0 MEHbLLE M Ha 3-10 eLle MEHbLLE.

2-1 AEHb - M3Y4aloT POCT MUMKPOOOB Ha YallKax. B 1-M yaluke 06bI4HO 6bIBAET CMJIOLHOM POCT -
BblJI€/IMTb U30JIMPOBaHHYIO KOJIOHMIO He yaaeTcA. Ha noBepxHOCTM arapa BO 2-M M 3-M Yallke
BblpacTaloT M30/IMPOBaHHbIE KOJIOHUU. MX M3y4atoT HEBOOPYKEHHBIM IN1a30M, C NMOMOLLbIO Aynbl,
NpY MaJIOM YBEJIMYEHUU MMKPOCKONA M MHOMAa B CTEPEOCKONUYECKOM MUKpOCKone. HyKHyto
KOJIOHMIO OTMEYAl0T CO CTOPOHbI JIHA YallKM M NepeceBaloT Ha CKOLIEHHbIM arap. MoceBbl CTaBAT B
TepMocTar.



3-M AEeHb - M3yYaloT XapaKTep poCTa Ha CKOLIEHHOM arape. /lenatoT MasoK, OKpallMBaloT ero 1, y6eauBLLUCh
B TOM, YTO KyJIbTypa YMCTas, NpUCTYNatoT K ee U3yyeHMo. Ha 3TOM BblieNIeHue YUCTOM KYbTypbl
3aKaH4MBaeTcs. BbiaeneHHas 13 onpeseneHHOro MCTOMHUKA M M3yYeHHas Ky/bTypa, Ha3biBaeTCA LITAMMOM.

Mpu BbIAEIEHUM YUCTOM KY/IbTYPbl M3 KPOBU (FEMOKY/IbTYPbI) €€ NpejBapuTesibHO "noapallmBaoT” B XKUAKOM
cpeae: 10-15 Ma cTepmibHO B3ATOM KpoBu 3aceBatoT B 100-150 MA1 KMaKoM cpeapbl. Tak NnocTynarT NOTOMY,
YTO B KPOBM 06bIYHO Maio MMKPO60B. COOTHOLLEHWE 3aCceBAaEMOM KPOBM U NUTaTeIbHOM cpeabl 1:10 He
C/ly4aMHo - TaK JOCTUraeTca pa3BejeHne KpoBK (Hepa3BeaeHHas KpoBb rybmuTeNbHO AEMCTBYET Ha
MMKPOOpraHu3mbl). Konbbl C NOCEBOM CTaBAT B TepMocCTaT. Yepes cyTKM (MHOrZa Yepes 60/ibluee BpeMSA B
3aBMCUMOCTM OT BblAE/IAEMOM KY/IbTYpbl) U3 COAEPHKMMOro KOG AenatoT BbICEBbI Ha YallUKM ANA NOoAYYEHUS
M30/IMPOBaHHbIX KOJIOHWM. [pU HEOGXOAUMOCTM NOBTOPSAIOT BbICEBbI C MHTEPBAIAMM 2-3 AHS.

B page mMeTon0B AN1A NONYYEHUA YUCTBIX KYNbTYP MCNOAb3YIOT BMOSIOrMYeCcKMe 0COOEHHOCTH BblAE/IAEMOr0
MMKpo6a. Hanpumep, npu BbiAENEHMM CNOPOO6pasyoLMX 6akTepmii nocesbl nporpesatoT npu 80° C 10 MUH,
ybuBas 3TMM BereTaTuBHble (pOpMbI; NpHU BblAENEHUM BO3BYAUTENA Ty6EpKYyie3a, YCTOMYMBOroO K KUC/I0TaM
W1 LWEeNoYaM, C MOMOLLIbIO 3TMX BELLECTB NOCEBHOM MaTepuasl 0CBOBOXKAAT OT conyTCcTBYoWeEN daopbl; AN
Bbl€NEHMA NMHEBMOKOKKA M Ma/I0NKM YyMbl UCCelyeMbIM MaTepMan BBOAAT 6€/1bIM MbILLIAM - B UX
OpraHmM3me, BbICOKOYYBCTBMTE/IbHOM K JAHHbIM BO3OYyAUTENAM, 3TU MUKPOObI pasMHOXaloTcA bbicTpee

ApYrmXx.

B Hay4HO-UCCegoBaTENIbCKOM paboTe, 0COBEHHO NMPU FrEHETUYECKMX UCCIEA0BAHUAX, HEOBX0AMMO
Nnony4yaTb Ky/IbTypbl 3aB€4OMO M3 OHOM KNETKKU. Takaa Ky/ibTypa Ha3blBaeTCA KJOH. Jns ee nosyyeHus
yalle BCero noJsib3ytTcAa MUKPOMaHUMNYIATOPOM - NPUOOPOM, CHAGKEHHbIM MHCTPYMEHTAMM (UM NamM,
NUMNeTKamMM) MUKPOCKONMUYECKUX pa3MepoB. C NOMOLLbBIO JepXKaTenda nos KOHTPoJeM MUMKPOCKOMNa UX BBOAAT
B Npenapar "BUCAYaA Kanaa“, U3BJIeKalT HYXHYI0 KNeTKY (0OAHY) M NEepPEHOCAT ee B NUTATEe/IbHYI0 Cpeay.



depMeHTaTMBHaA aKTMBHOCTb MMKPOOPraHM3MoB 6oraTa u
pa3Hoo6pasHa. 1o HeM MOXKHO YCTAHOBUTb HE TOJIbKO BU/OBYIO U
TUMOBYIO NMPMHAAJIEKHOCTb MUMKPO6A, HO M onNpeAenTb ero BapMaHThl

(6uoBapbl).

> [poTeonmMTMYeckme cBoMCTBa (CMOCOBHOCTb pPaclLeniaTb 6e/KM,
NoOJIMNENnTMAbl) M3Y4YaloT Ha Cpeax C XeNaTMHOM, MOJIOKOM, CbIBOPOTKOM,

nenToHom. lNpu pocTe Ha )KenaTMHOBOM cpejle MMKPOGOB,
bepMEHTUPYIOLMX KENATUH, Cpella PasKMKaeTcs.

> [eMo/IMTMYEeCKMe CBOMCTBA (CMOCOBHOCTb PaspyLLaTb SPUTPOLMTDI)
M3y4aloT Ha cpeaax Cc KpoBblo. KUAKME cpeibl CTAHOBATCS NPO3paYvHbIMU, a
Ha NJIOTHbIX CpeJax BOKPYr KOJIOHWM NOSABASETCS Npo3paYvyHas 30Ha.



©@ ® ® @

BbicylumBaHue NpoBOAAT B CrieymasibHbIX annapartax.
XpaHAT Kynbtypbl npn 4°C, nyywe npu - 30... +70°C.

ANUTeNbHO COXPaHATb KYJ/IbTYPbl MOXXHO TaKXe B *XM/AKOM
asote (-196°C) B cneumanbHbIX NpMoOpPaXx.

MeToabl HENPOAO/IKUTENLHOIO COXPAHEHUS:
Cyb6Ky/IbTUBMPOBAHME;
CoxpaHeHue No CNoemM Macna;
XpaHeHue npu -20... +70°C;
XpaHeHue B 3arnasiHHbIX NMPoOUpKax.




® KynbTnBupoBaHMe aHaA3poOOB C/I0XKHEE, YeM a3poboB, TaK KakK
MX HEOOXOAMMO ULLIMTL AOCTYyNa CBo6op,Horo KMCnopoZa Bo3ayxa.
/lna 3Toro yganawT Bo34yX U3 NUTAaTENIbHOM Cpefbl pa3/IMYHbIMU
CNocobamm.

© KynbTuBMpOBaHWe aKTMHOMMLIETOB, FPU6OB, MUKOMAA3M, L-
¢bopM, cNMpoxeT U NPOCTEULLMUX.

KynbTUBMpPOBaHME 3TUX MUKPOOPraHM3MOB NMPUHLMMMAAbHO CXO4HO €
KYJIbTUBUPOBAHUEM 6aKTepUM. /1N HUX pa3paboTaHbl crneuyasibHble
cpe/ibl M No06paHbl PEXMMbI, COOTBETCTBYHOLLME UX NOTPEOHOCTSAM.

® KynbTuBMpoBaHMe pMKKETCMMU U BUPYCOB.

PUKKETCUM U BUPYCbI ABASIIOTCA 06/IMraTHbIMM MapasuTamu, T. €.
MOTYT pa3BMBATbCA TOJIbKO B }KMBbIX KNeTKaX. MX Ky/IbTUBUPYIOT B
Ky/IbTypaX TKAHEWU, OPraHM3ME SKCNEPMUMEHTAJIbHbIX }XMBOTHbIX,
Pa3BUBAILLMXCA KYPUHbIX SMOPUOHAX.
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