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Llenun v 3apaum:

1. Cospgartb npeacraBneHnst 0 ABYX YPOBHSX KIETOYHOW
opraHu3aunmn: NPOKapnoTUYECKOM N AYKapUOTUYECKOM;
N3Yy4YnUTb CTPOEHUE MPOKAPUOTUYECKON KNETKN;PaCKPbITh
ponb DakTepmnn N CUHE3ENeHbIX BOAOPOCIEN (
UMaHoDaKTeEPU ) B NPUPOLE M XKU3HU YeroBeKa.

2. 2. PasBuBarb yMeHus paboTaTtb TBOPYECKU, JTOrMYECKU
MbICITUTb N paccyXaaTb, AOKa3blBaTb CBOK TOYKY
3peHnsi, ymeHunsa pabotatb ¢ y4eEOHUKOM U
OOMNONHUTENbHON NUTEPaTypPOW.

3. dPopmumpoBaHme KyrnbTypbl BMONIOrM4YECcKon peym u
BOCNUTLIBATb DEPEXHOE OTHOLLEHNE K CBOEMY
300POBbIO.




dNuUrpag

Ha Hawew nnaHete 0buTaeT BenmKoe
MHOXeCTBO CAMBIX pa3SINYHBLIX Opra-
HU3MOB, U BCe 3TO MHOToobpasue moxeT
6bITb OTHEeCeHO NMbOo K 3yKapuoTam, nNmbo K
NpoKapuoTam, 0CobeHHOCTU CTpoeHUs
KOTOPbIX HEOb6XOAUMO 3HATb.

/BepHaackuin B.N./




YpoBHU KNeToYHOW

opraHusauum
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Yto Ttakoe b6akrepumn?
faxtrpiov (Ap.rpey.) — nanouka.




MUKPOBHNONOTI NS - Hayka,

U3yuarolas MMUKpOOPraHUSMEL.

- BAKTEPHUOOIMS - Hayka,

usyJdaroet 6aktepuum.




ITO caMble IpeBHHE

OpPraHM3Mbl HA
3emuie.

CKoJIBKO uyec TasaT B cede

KPOXOTHbIE CO3IaHUS.
(A.B. Jlesenzyk




1675 rox

AHTOHM BaH JleBeHryk

BnepBble yBugen 6akrepun
B ONTUYECKUN MUKPOCKON U
onucan ux.

HemMHoro
NCTOPHUH




HeMHOro ucropuu

1690 rog

1905 rog
£y

XDUCTVaH | e
Lapeaﬁepr_J L_Jlyn [NacTep) (_PobepT Kox)

1828 rog. XpuctnaH OpeHbepr BBEN B yrnoTpebrieHne Ha3BaHne «baktepumn.

1850 rog Jlywm NMactep nonoxun Hadano usyydeHnto omnsnonornm n metabonmama

| )JGaKkTepuin, a Takke OTKPbIT X OONe3HeTBOPHbIE CBONCTRA.

1905 rog PobepTt Kox cdhopmynupoBan obuime npuHUMibl onpeaeneHuns
BO3byanTens 6onesHu, 3a 4To OH ObIN yaoctoeH Hobenesckon npemum.
Mpennoxun cnocobbl Ae3nH@eKUnn.,




N3yueHue cTpoeHus
bakTepuanbHoOU
KS1TeTKU Ha4anochb ¢
nusobpeteHuem
3N1eKTPOHHOI O
mukpockona s 1930

roay.




2. PacnpocTtpaHeHue B
npupoae

TpyAHO HaUTU mecTO Ha 3emne, rae He 6bInO

661 6akTepun.

OHu BCTpe4aroTca B CAMBIX pa3sHOOBpA3HbIX
MecTax: B aTMocgepe U Ha AHe OKeaHos, B
6LICTPOTEKYLWUX peKkax U B BeYHOU mep3noTe, B
NapHOM MONOKe U B sAepHLIX peakTopax:
OAHAKO 0cOb6eHHO MHOro ux B Nouse.

Cpeay 6akTepuiA MHOrO (POPM, KOTOpbIe
NapasuTUpyOT Ha YesioBeKe, pacTeHUsX u
XXUBOTHBIX.




[ JlecHasa noyBa Ha } [ JlecHast nouBa rny6xe 1m }
NOBEPXHOCTHU

Kon-so 6aktepuis 8 1cm> noussr
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[ HepOBeTpeHHaﬂ K(‘)‘MHaTa ] [ Ynuua ropoga }

Kon-so 6aktepuii 8 1cm3 so3ayxa

Mopckon Bo3ayx




[ CHr n nen, | } [ Pyuyeu B 100 m ot néAHMKa }

Kon-so 6aktepuii 8 1cm3 soast
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Pa3HooOpa3ue BHEIHEro
CTPOCHUSA DAKTEPHAIBHBIX

KOKKUA
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bakTepuu:
* A3pobbI
* AHa3pO6bL




bakTepuajbHasA KJIETKA

0[ Humb [JHK }

o exroueHus]
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1. CpasHuTenbHas
XApaKTepucTUKa Knetok

Byibocavis
Konmineke 1 onbasn
JI30CONEI
MHTCROH AP M

Baxyomu

PORU YK # KTIVTIEH

) YEApHOTIY eCKad
KJieTKa

HMETOTCH

KNnerKax

HMerOTCH

Vimerotea y bonkied
UECTY PACTHTENEHEX

Hwerores y Boex

Cp raHH3MOB, 33
MCEIBO M e eM BBICIINE
pacTeHuH

[Ip oKapy OTM Y ScKan

KJIeTia

FiMeroTes onmmibaies

OT1CYTCTBY 2T
OTCVTCTEY 2T

OTCYICTIBY €T

v

Y HEKOTOpBLL PACTEHMA
HMEOTCA KIYTHIH
HHOMO CTP OeHNA




Cnocobebr
AUMTaHUA
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eLlnaHobaKkTepumn nnnm \
CUHe-3eJIeHble. \Z




Pa3MHOKeHHe OaKkTepuil

bakTepuu pa3MHOKAKTCS MyTEM
TeJICHUA KJICTKH
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KneTkun 6akTepun
npu
OnaronpuUATHBIX
YCNOBUAX OYeHb
OLICTPO
Pa3MHOXaKTCH,
Aensachk HapgBoe.
Ecnn kneTka
yABanBaeTcH
KaXkable nos14yaca,
TO 3a CYTKU OHa
CMocoOHa aaTh
281474976710656
NOTOMKOB.



TTpy HebnaronpuUAaTHLIX
ycnosuax baktepusa
NOKpbIBAETCS NMOTHOU
obonoykoun, ee coaepxmmoe
CTAHOBUTCA boNnee rycTbIMm,
XU3HeaeaTenNbHOCTb NoYTU
npekpalaetca. B Takom
COCTOSAHUU cnopbl bakTepumn
MOTYT YaCaMU HAXOAUTHLCS B

OKOM BaKyyme,
Ea)

2peHOCUTb Temneparypy ot
240 °C po +100 °C|.D i




OoOpa3oBaHue cnop



3HaAYeHHuEe

[cnopbl pa3finyHbIX 6aKTepV|D'|}

Cnocob obpasosaHua ByHKLUUU

PoOpMUPYOTCA BHYTPU 3aWwmnTHas,
bakTepuanbHOU KneTku U3 | pacceneHue
ee 4yacTtu




PoJib 0aKkTepuil B IpUpoae

_
bakTtepuun W Bone3HeTBOPHbLIE
) GakTepuu pacTeHuUn

YyacTByHOT B OOpa3oBaHuU
> neperHos

lNMpeBpawialoT neperHou B
> MUHeparnbHble BellecTBa

YcBamBaroT a3oT U3
> Bo3ayxa




HekoTopble
OakTepumn
NnocensarTCcA B
nuweBapuUTeribHOM

TpakTe TpaBoAAHbLIX

MJIEKOMUTAKLLNX U
HAaCeKOMbIX \.

obecneyunBas
nBaHue
yaTKMu.




B npuponae ects Takoun
IIPOLIECC, KOTOPBIU
Ha3bIBaeTcs "'OpoxkeHue".
DTO PAZIOKEHUE
yIJIEBOJOB. B mporneccax
OpoXxkeHUs OOJBIIYIO POJIb
UTPAIOT Pa3IuYHbIC
Oaktepun. Hampumep, npu
oOpa3oBaHuu Kedupa 1
IIPOCTOKBAIIIN U3 MOJIOKA,
a TaK)Ke KBaIlICHUN
KalyCThl OYE€Hb BaKHbI
MOJIOYHOKHCIIBIC
OaKTEpHHU.




PoJb OakTepuH B JKU3HU
YeJI0BeKA




HekoTopbie 6akTepuu NOCTOSAHHO XUBY
OpraHusme Yenoseka (B

nULesapuTesibHou cucteme). bes Hux
nepeBapuBaHue

YOUCX0AUNNO bbI




PoJib 0aKkTepud B KU3HU
yesioBeka. bojiesHeTBOpHbIE




IlpodpuiaakTuka

3200J1eBAHUM
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BUOTEXHOJOINA.
XumMmnyeckas buoHuka.
BUOHMKa - 3TO UCMOSib30BaHNE CEKPETOB XXMBOW NPUPOALI C LIESbIO
co3gaHus bonee coBepLUEHHbIX TEXHUYECKUX YCTPOMUCTB. B
LLIMPOKOM CMbICINE BUOTEXHOMOMMSA - 3TO UCMNOMNb30BaHNE KMBbIX
OpraHM3mMoB 1 BMONOrnM4YecKnx NPoLLECCOB B NPON3BOACTBE, T.€.
NPOM3BOACTBO HEODXOAMMbBIX NS YernoBeKa BELLECTB C
Ncnonb3oBaHMEM OOCTUXEHUN MUKpobuonornm, buoxmmmnm m
TEXHONOIMKU, B KOTOPbIX MCNOMNb3YTCA DakTepnmn, MMKPOOPraHN3Mbl
N KNETKN pasfNYHbIX TKAHEN.

[eHHasA UHXeHepUS.

Hy>XHble LTamMMbl MUKPOOPraHM3MOB MONy4atoTCA HE TOMNbKO
OTOOPOM Crny4YanHO BO3HUKAKOLWMX MyTaLMii, HO U BCTaBKOW
nrasmug C COOTBETCTBYHOLLMMN reHaMun. brnotexHonorna nossonuna
nony4atb 6akTepum co cBorucTBamMu npexage He dobiBanbiMu. OgHO
N3 OOCTUXKEHNN TEHHOW UHXEHEPUU - 3TO NEPEHOC rEHOB,
KOOMPYIOLNX CUHTE3 NHCYNUHA Y YernoBeka, B KNeTkM bakTepun.
PaHblUe 3TOT ropMOH nosnyyanu u3 nogxenynoouHon xenesol
XXMBOTHbIX, Yalle cBMHeW. B HacTosiLee BpemMs NonyyYeH UHCYINH C
NOMOLLIbHO KULLIEYHOW MAariovkn -3To 1-M reHHO-UHXXEHEPHbIN B6ernok







