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[1haH 3aHATUA

* 1. Mukpobunonorus kak Hayka. Mopdonorma bakrtepuin.
MMMepCUOHHaA MUKPOCKONKUA (TeopeTnyecKkas 4acTb).

* 2. [lpaKTnyeckoe 3agaHue 1.

* 3. KynbTypanbHble cBOMUCTBA bakTepuin. MaKpoCKonmn4yecKkas
XapPaKTEPUCTMKA KOJIOHUIN (TEOPETUYECKasn YacTb).

* 4. [lpakTn4eckoe 3agaHune 2.



dopmupyemble
KomneTeHumu

* 1. HaBblKM onnucaHuA
MOpPPONOrnmyecKkmnx
CBOWCTB MUKPOHOB

* 2. HaBbIKM onucaHus
MaKpPOCKOMUYeCKnX
XapPaKTEePUCTUK
KOJIOHUM
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- Mukpobuonorua  (Ha3BaHue
nan  Awkno) (rped.micros-
Manbi, nat.  bioS-*KM3Hb)-
HayKa, NpeamMeTomM U3y4YeHus
KOTOpPOM ABNAIOTCA MUKPOODI,
nx buonornyeckme npu3sHaKy,
CUCTEMATUKA, 3Ko/1I0TUA,
B3aMMOOTHOLIEHMA C APYIMMMU
OpraHnU3mMamum.




MuKpoopraHm3mbl -

9TO

- OpraHun3ambl, HeBUANMbIE
HEBOOPYKEHHbIM B3rNAAOM
(MMKpOCKONMYECKUN 0O beKT
= MUKpPOD).

« K HUM OTHOCAT:

- BbaKTepumn, Bupychl, rpuodbl,
npocrenLune,
MMKPOBOAOPOC/N
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Pa3zmepbl
MUKPOOPraHM3MOB



B cooTBeTCTBUU C pasgeneHmem MUkpoOoB Ha
BblLLE@Ha3BaHHbIe rpynnbl B MUkpoBuonorim o6o3Haunnmnce
cneuuanbHble pasgensi:

BAKTEPOJIOINAA

BUPYCONOIrnA



[0 NpUHUMNY KNETOYHOMU
OpraHmM3aLUmm MUKPOOPraHU3Mbl
pa3aeneHbl Ha:

O HeKneto4Hble
(QoKNeTo4YHble)-BUpYChI,
BMpPOUAbl, NPUOHDBI.

O KnetouyHble popmbl —
bakTepuun, apxebakrepum,
rpnbobl, npocTtenumne




[10 HaAn4KMIo AaApa
MWUKPOOPraHM3Mbl AEeNATCA

o IOAZIEPHBIE (MPOKAPUOTHI) -
AP0 OTCYTCTBYET

* AAEPHBIE (3YKAPUOTHI) — sapo
npucyTcTByeT




LUCA (Last Universal Common Ancestor) -
YHUBEPCAIIbHBINA OOIINH MPEAOK BCEX JKUBBIX OPTAaHU3MOB

OMEXIAY BCEMU >KMBBIMU OpPraHU3MaMH CYIIECTBOBAI
CAVHBIM YHUBEPCAJILHBIN OOIIUK IPEIOK, KOTOPBIA Jajl
Takoe OO0JbIIOE pa3zHOOOpa3ue BUAOB (IIOpHI, (hayHBI U
PA3JIMYHBIX OJHOKJIETOYHBIX OPraHU3MOB. Y UECHBIC
Ha3zBaan ero LUCA (Last Universal Common
Ancestor).

Oo3emist oOpa3oBaiiach 4,5 MUJIIHAPIOB JIET Ha3ajd, a yXKe
crrycts 4 muimnoHa Jiet cyuiectsoBall LUCA.



dunoreHns >XnBblx OpraHM3mMoB

Bakrepuu Apxeun AyKapuoThbl

Cnupoxetel rpam- Chloroflexales SHTaMEBL! ChymeBnkn HMBOTHDIe

No3UTUEHbIE Methanasarcina rpyoh!
BakTepun :
Methanobacterium | FanobaxkTeprm
MpoTeoGaKTep PacrteHuA
Methanococc us
LinaHoSaKkTepum WHdy3opum

Planctomyces HryTnkoBbie

Pyrodicticum

Bacteroides TpWxoMOHag bl

Cytop haga

Thermotoga MUKpoCNoprgnK
AvnnomoHaabl

Aguifex



Xapakrepuctuka LUCA

ollpenmountan ymepenusie Temieparypsl — 500 C;

ol'enetnueckas wuHMopmanus xpanuinacb B PHK-
MOJICKyJIax  (KOTOpPhIE HE TEPEHOCHIIA  BBICOKHX
TeMIIEPaTyp);

ol'mobanbHOE TIOBBIIICHUE TEMIIEPAaTypbl MPHUBEIO K
cmeHe PHK na JIHK, kak 0oiee TepMOyCTOMYHBYIO;

OPa3MHOXancs myTeM ACJICHUs, PENPOAYLIUPYSI BCE CBOE
COIEPKUMOE.



OTnNn4mMsa NPoKapuoT OT 3YKapUOT:

O

BmecTo agpa — HyKn1eona, - 4BOMHAA cCnmnpanb,
3aMKHYTaA B KOJIbLLO HE OTrPaHN4YeHHasa oT
LMTOMN/Ia3Mbl KAPMOJIEMMOW, C Fran1ouaHbIM
Habopom, 6e3 rMcToHOoB.

OTcytcTBYHOT muToXoHAapuu, IMNC, Komnsekc flonbaxmu.
[MponssoagHoe LIMM- me3ocombl. LlnTonnasma He
ABUXKeTCA.

Pubocombl ¢ KOHCTaHTOM cegnmenHTaumm — 70 S (y
syKapumoT — 80 S), nexkaTt B umMTonnasme

OTCyTCTBYET MUTO3, MEN03, Pa3MHOXatoTCA
6MHapHbIM geneHnem

He cnocobHbl K NMHO, ¢paro 1 sK30LUUTO3y



IlpokapuoTbI JYKAPHO THI

ObBonodka

[MnazMaT4eckasn AoepHan membpaHa

LUwTonna3ImMa
MemMBpaHa

Ay TUK
Me3ocoMeul

MNnazmunoa

HykneoTnn .
MuToxoHOopwAa
PrbocoMmel

LUwTonnaima Xnoponnact
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MOP®O0IMMA
EAKTEPUW

Mopdonorua baktepmim —
3TO dopma, pasmep u
B3aMMHOE
PACMNOJIOXKEHME

Mopponorus MUKPOOPraHWU3MOB
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KokkosuaHbIe MUKPOOPraHMU3MBL
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MUKPOKOKKHA ﬂ,MnHOKOKKM TETPAKOKKWN
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CapuUHBbI CTpenTOKOKKM cTaP UITOKOKKM
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KopMHe.ﬁal{Tepuu BUOPUOHDLI Krnoctpuanu

MUKoGaKTepum 3l epUxXum cTpenTo6aumnnbl



CHOpr MMEKT TAKCOHOMUNYECKOE 3Ha4YeHNEe

Bacillus: D cnopbi=D 6aktepuu Clostridium: D cnopbi > D 6akTtepun
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N3sUTbIe MUKPOOPIraHU3MBI

2”“ rr’x.z
A%k ¢

E

/&I
cnupunnbl CnMMpoxeThbl

\

TPEernoHeMbl 6oppenuu nenTocnupbl



ToauwmHa ux obbIYHO
cocrtasnser 0,5-2,0

MKM, a AJIMHa - 1,0-
8,0 MKM.

B Touke ymeulaerca
YyeTBepTb MUJIJIMOHA
6aKTepum




CpaBHUTeNbLHasA BeNUYUHa MUKPOOPraHU3MOB
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MWKpOCKONUYEeCKUm
METO/, UCC/IeJ0BaHUSA
MUKpobOOB

- HenocpeacTBEHHOe
obHapyXeHune
MMKpOHOB B
maTepuane.

- mopdonormyeckme
CBOWMCTBA
(puKCMpOBaAHHbIE
npenapaTbl),

- Mopdonoruio n
NoABUMKHOCTD (B
HAaTUBHbIX NpenapaTax)







MMMepCMOHHaA MUKPOCKOMNKA
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STAIbI NMPUTOTOBAEHWA
OPUNKCMPOBAHHOIO MA3KA

Ly §
L. NpHroTORICHHE 2. BEICYIUHBAHNE 3. thukcauns 4. okpacka 5. MMMepcHOHHAs

MAIKA MHKPOCKOITHA



[lpakTn4yeckoe 3agaHne 1:
onucaTb MOPPOAOTNYECKME
CBOWCTBa baKTepunin B

Ma3KaX, OKpaLleHHbIX
reHUMaH-BNOIETOBbLIM



KYbTYPAJ/IbHbIE
CBOWNCTBA
BEAKTEPU




Ry/IbTUBMPOBAaHNE MUKPOOPraHM3ImoB

MeToa KynbTUBUPOBaAHUA

MuKpoopraHm3mbl

In vivo:

mKynbTypa KNneTok
m[ITn4nn smMopnoH
mOpraHn3m >XMBOTHOIO

ObnuratHble napasnTbl:
mPukkeTcum
mXNnamMmmanm
mBupycsbl

In vitro:

ml/ICKyCcCTBEHHbIE
nuTaTenbHble cpeabl

[ToYyTK BCE NaToreHHbIe
bakTepum u
HopMoOdnopa




UCTOYHMK IHEepPIr1un
A MATAHWUA ﬁ'aKT'E‘-‘pHH

CBET XviMmmMn4yeckKue
peakuumn
doToretepotpodbl Xemorerteportpod

NeTepotpodHbie DaKkTepun,
TO eCTb NUTaKOLWKMECH NOTOBbIMUA
opraHu4ecKMMM BellecTBaMmM

BEonblIMHCTBO
OakTepun GakTepmin

UCTOYHUK 3Heprn

XUMmuveckue
Ceet
ABTOoTpOtpHBLIE BaKkTepun, ToO ecTb peakuum
CUHTE3NpYIoLWWe opraHu4YecKne doToaBTOTpOChbI XEMOABTOTPOMDb'

leuleCTBa M3 HeOpPraHM4YeCcKMXx
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Hutpucdunuy
oakTepuy

LinaHoOakTepumn



TpeboBaHUA K YCNTOBUAM
KyNETUBUPOBaAHUA DaKTepumn

m [MutTaTenbHbIE
noTpebHoOCTU

] NPOCTbIE — PacTyT Ha
yHMBepcarnbHbIX
nuTaTenbHbIX cpeaax

] CNOXHble — pacTyT Ha
crneunanbHbIX
nUTaTenbHbIX cpeaax

m Temnepartypa
KynbTuBMNMpoBaHUA

1 +3 - +45°C — me3odunbl

1 -6 — +20°C — ncuxpodunsbl

1 +40 — +80°C — Tepmodunbi

Fenepaumn / vac
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TpeboBaHMA K yCNOBUAM
KyNnbTUBUPOBaAHUA DaKTepumn

m Peakuusa cpeabi (pH)
Tl Knenas — aumaounsl
1 HENTpanbHaga — DOSLLUNHCTBO NaToreHHbIX bakTepunn
[ WwenoyHasa — ankanmgunol

m YcnoBwusa aspauuu

1 HE MPUHMMAIOT BO BHUMAHUE — dhaKkyrbTaTUBHbIE
aHa3pobbl

1| O2— Mnkpoasapodursibl
11 CO2— kanHouIbI
1 06e3 gocTyna Bo3gyxa — aHaspobbl

1 ¢ obsizaTesibHbIM OOCTYNOM BO3yXxa — o0nuraTHble
aspo0bbl



KYNbTYPA/IbHBIE CBOMCTBA — 3TO XAPAKTEP
POCTA BAKTEPUWM HA MUTATE/IbHbIX CPEJAX




XapaKktep pocta bakTepumi Ha
MUOKNX NUTATE/IbHbIX cpeax

Anddy3Haa MmyTb —
6onblKNMHCTBO BaKTEpUMn

NAEHKa — K KOXOBCKUe
bakTepnmn»

NPUAOHHbIN NN
NPUCTEHOYHbIN POCT —
CTPENTOKOKKMU

NNEHKA CO cNycKarowmmuca
BHU3 «CTANIAaKTUTAMMU» —
Yersinia pestis
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KonoHua — sngnmoe HeEBOOPYKEHHbIM INMa30M
cKonneHne bakTepum ogHOro Buaa, ABAAKOLLEecs
NOTOMCTBOM OZIHOW KNETKMW.

KosnoHuu 6akmepull pa3Hbix U008 OMAUYAOMCA:
- popmou;

- Be/INYUHOM;

- LBETOM;

- XapaKTepom Kpas;

- XapaKTepom NOBEPXHOCTHU;

- KOHCUCTEHUMEN.




dopma KONOHUU MUKPOOPraHN3MOB

a - kpyraasi; 6 — Kpyrias ¢ pecTOHYATHIM KpaeM; B — KPYIIasi C BA/IMKOM IO Kpalo; T, [, —
PHU30HMHBIE; € — KPYIJIasi C pU3OUHBIM KpaeM; )X — aMEé00BHU/IHAS; 3 — HUTEBUHAS; U —
CK/Ia[i4aTast; K — HelpaBUJ/IbHas; JI — KOHLEHTPUYeCKast; M — CJIOXKHAsL.



MUTMEHTbI BAKTEPUI

* }entble, opaHXKeBble —
KapoTMHOUAbI

* KpacHble — NnppoioBble

* CuHe-3eneHble —
deHOo3nHOoBbIE

* YepHble - MeslaHUHbI
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Kpai KONOHUKU. OnpesenstoT ¢ MOMOLLEIO YNkl UK
NoA MUKPOCKOMOM MpY Manom yBendeHmum

XapaKTep KpaAd

i 5 p : it 4 — nondct-
oo | gt § — poawaersth; § — ay0uansi; & — I
+ 08 Kpai sonomgn: | — TRAAlHE, Z = e g
iﬁﬁ b —K pnen-pam-:.mmﬁ; f — pecmmiartil; 7 — HATIATHH; § — BopeHHSZIM,

’ perBUCTH



Xa PaKTEepP Puc. Ipoduiie KoTOHHH

1 — mzormyTeIil; 2 — KpaTepoodpa3Hbi; 3 —

MNOBE pX HOCTU OYIrpHCTHIH; 4 — BpacTawuiyii B cyberpar; 5 —
ILI0cKHil; 6 — BRITYKIIBI;

7 — KAIUTeBUIHBIA; § — KOHYCOBHIHBIH
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CTpYyKTYpa
KO/ZIOHUW

CTPYKTYPA KONOHUM. Onpeaensior ¢

MOMOLLLIO YNbl UK NOA MUKPOCKOMOM NpU
ManoOM yBEeUYEHUU

Puc, 99. Crpykrypa KoJOHHH: [ — OJHOpOAHAR, 9 — menxosepHHcTaf; J — KPYMHO3EP-
nHcTan: 4 — crpyfuatas; 5 — BOJOKHHCTAH



XAPAKTEPUCTUKA KOAOHMI

« S - konoHuu (anrn. smooth — rnaakuin)
Kpyrible, BNaxHbole, ¢ bnecrsaiwen rnagkou
NOBEPXHOCTHIO U POBHBLIMU KpasiMu

=« R — KonoHum (aHrn. rough - HepoBHbIU,
rpybbin) — HenpaBuUIibHOW HOPMBI,
Henpo3paYHble, Cyxue, ¢ HEPOBHbIMU KpasmMu
N LLepOoXoBaTOU NOBEPXHOCTbLIO



S- u R-popmbl
OaKTEepPHAJIbHBIX KOJOHHUN




[lpaKTnyeckoe
3aJaHune 2:
onmcaTtb
MOPPONOTMIO
KOJIOHUN,
onpeaenTb TUM

| colony
' ’ ! /' selected
gl for
¥/ unknown
W/ organism
' project

W (after removal for

TSA plate
pure culture)




