ABEPBAVKAHCKU MEJUIIMHCKUHA YHUBEPCUTET
KA®EJIPA MEJJUIIMHCKOH MUKPOBUOJIOTUA 1 UMM YHOJIOT' UA

JIEKIMSA 1

MeauumHcKkas MUKPOOUONOrMA U UMMYHOJOIUs, ee Lenb U
3a4ayun, aTanbl Pa3BUTKUA.

CucremaTtunka u Kknaccudpmkauma MMKpoOOpraHN3moB.
Knaccudpukauusa 6akrepun.

DAKVYIBTET: Jleueono-npogunaxkmuueckuii
IIpeamer: Meouyunckas mukpoouonozus - 1



NMnaH nexkuun

1. BBeneHne B MMKPOOMOMOrMi0 U UMMYHONOMNIO, 3HaYeHe NnpeameTa B MeauLUMHCKOM
obpa3oBaHUM 1 AeATENbHOCTM Bpaya

2. Pasgensl npeameTa, Lenb U 3agayn

3. NcTopus v aTanbl pasBuTtus

- [MepBble NpeacTaBneHnsa 0 MUKpoopraHnamax (SMnNupmuYeckuin nepunos)

- [MepBble gOKa3aTenbCTBa CyLWEeCTBOBAHMS MUKPOOPraHM3moB (MOPdOnornyeckmuin nepmos,)
- N3yueHne xKunsHeoesaTenbHOCTU MUKpoopraHnamoB, paboTel Jl.Mactepa n P.Koxa
(cbmsmnonornyeckuit nepuon)

- BbisBneHne 3alnTHbIX hakTopoB opraHuama, paboTsl .. Me4vHukoBa u N.9pnmxa
(MmMMmyHORNOrMyecknn nepuoa)

- CoBpeMeHHbIN aTan pa3BuUTUs MUKPOBUONOrMn (MonekynsapHO-reHeTUYEeCKUn nepuoa)

- Passutue mukpobuonorum B AsepbanaxaHe

4. CoBpeMeHHble MPUHLMIbI Knaccugukaumm MmkpoopraHnamoB. OCHOBHbIE rpynnbl
MUKpoopraHmM3moB. NpokapnoTsl (6akTepun, cnMpoxeTbl, aKTUHOMULETLI, PUKKETCUU, XNaMmmuauu,
MUKOMMa3Mbl), 3yKapuoThbl (npocTtenume, rpubbl) n BUPYCHI.

5. TakCOHOMMA U TAKCOHOMUYECKME KaTeropmmn: LapCcTBO-0TAEN-KNAaCC-NOPsA0K-CEMENCTBO-POA-
Bna-noasua. Bua - kak ocHOBHasi TakCOHOMUYeckas kateropus. NoHATUS 0 KaTeropusax nogsuaa: buosap,
cepoBap, daroap. NoHATUA «KynbTypay, «WTaMM», «KNOH». HoMeHknaTypa MUKPOOPraHM3moB.

6. Knaccudukauma npokapuot no bepoxu



* Yuyntbca un, korga ripyugeTt speMs,
rnpuksagbiBaTb yCBOEHHOE K
Aesly — pa3Be 3T0 He
rnpexkpacHo!

KoHdyumnmn
(551 po H. 3. —
479 pO H. 3.) — APEeBHUN
MbiCNTEN b N usiocod
Kunrtas.




MoHatTna «Mmnkpobmonorns n MMKpo6»

«Munkpobbl — 6eCKOHEYHO Marible CyLLeCcTBa, UrpatoLimne B
npupoae 6eckoHeyHo bonbLyto porby» (Jlyu NacTep)

TepMuH « MMKPOO» ObIN NpegnoxeH B 1878 ropa
dopaHuy3ckum punonorom 3.JInTTpe no npocLdbe y4EHOro
LLl.Ceanno gatb nogxoasiLee Ha3BaHUe MMKPOOpraHnu3mMmam.

TepMUH «Mukpobumonorusa» snepsble ObI NpeanoXXeH
copaTtHukom Jl.lNacTtepa — 3. [okrno. NponcxoanTt oH oT
rpeyecknx cnoB — «mikros»-manbin, «bioS»- XU3Hb,
«logos»-nsyyenue.

Mukpo6uonorusa (Microbiology) - y4yeHne 0 MUKPOXKNIHM,
N3y4eHne CaMblX MESTKUX XXUBbIX CYLLECTB, KOTOPbIE HE
BUOMMbI HEBOOPYXXEHHbIM rria3om ( - the study of micro-life,
the study of the smallest living beings that are not visible to
the naked eye.).
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Mukpoopraaismel (MHKpoObl) — Ha3BaHHe cOOHpaTeaAbHON
CPYHIBI KUBBIX OPraHi3MoB, KOTOPBIE CJIHINKOM MAJIbl AId TOrO,
YT00BI OBITH BUAAMBIMHU HEBOOPVKEHHBIM [JIa30M (HX
xapak'repnmu pa3mep — nmeHee 0,1 mim).




Hanbonee obuwenpmnsHaHHble
TEOPUM O MPOUCXOXKOEHUN KN3HU
Ha 3emMne npeagnonaraoT, YTo
NPOTOMUKPOOPraHn3mMbl ObINU
nepBbIMU XXUBbIMU
opraHu3mamu, NossBMBLULUMUCAH
B npouecce 3BOJIIOLUMN.

OCHOBHbIe cOObITUA B
aponwuum 3emMnun m yyacrtume
B HUX MUKPOOpPraHM3mMoB

*— BpemeHa, KOTOPbIMU OaTUMPYHOTCS
camble ApeBHMe Tpu o6pasLa nckonaemMbix
OCTaTKOB MpOKapuoT

Bpewms,
MJIPJL J1eT
JI0 HAIIero

Conepxanne O, (%)

BpeMeHH
0 —+ n
0,2 - <«<—— Jlnnosaspbl -
08 4—--ccenn Bosnnknosenne MeTasos. ... —
10 (MHOTOKJIETOYHOCTH )
BosHukHoseHue
/(‘()B])(‘.\I(‘HHMX MPOKapHoT
1,5 ; A > S B
[Mosisaenne sH10cHMOHOHTOB
B().NH“\II()B(‘HIl(‘ O30HOBOTIO CJ104A
() —— -
2,0 [Hogsaenune O, B armochepe
Bo3HHKHOBEHHE OKCHTEHHOTO
94 |« dorocuntesa (1manobakrepum)
AHOKCHTeHHBII hoTOCHHTE3
% MeTtaHorenes, roMmoaleToreHes,
cysibgaTpeayKims
bpoxenne
; Bakrepun Apxeu JyKapuu
3,0
*
XeMoJHUTOaBTOTPOD IS
3,61
40 - Xumuyeckast 3BOJIOIHS
A58 - Dopmuposanne 3emun —

-+ 0

«OQKucIeHHas »
—20  armocdepa
0,, N,, CO,

—10

> AHaapobnos

«Boccranossiennasi»

j aTmocepa
-0 H,0O, NH;, CH,




3Ha4YeHne MUKpoopraHusmMoB

Po.is
dDaKkTepHi
MMosoxur

eJILHANA

Orpuuare
JbHas

B npupoje

-MOYBCHHbIC DAKTEPHH YYaCTBYIOT B
00pa30BaHHH KAMEHHOTO YIJIA, He(TH H
T.JL

-00ecneyHBalOT KPYroBOpPOT BELIECTB B
npHpoje

-yHacTBYIOT B 00pa30BaHHH MOYBHI,
U100 PO,/IHOTO CII0SA — MEPErHOA
-CBA3BIBAIOT ATMOC(EpHBIH a30T B BH/IE
JIOCTYTNHBIX /I paCTeHHII HHTPATOB H
HHTPHTOB

-FHHJIOCTHBIE OaKTEpHH paziaraioT

BELLECTBA, jJenas HX 0onee J0CTYNHBIMH
JUIA JIPYTHX Opraii3MoB

-00JI€3HETBOPHBIE DAKTEPHH BBI3bIBAIOT
3a00/1€BAHHA Y KKHBOTHBIX H PACTCHHH

B &H3HH Ye10BeKa

-0aKTEpHH MOITOMHOKHCIOr0 OpokKeHHA
HCMOJIB3YIOTCA I H3rOTOBJICHHA
KehHpa, KymMbica, CMETAHBI H T.]1.

-JUTS H3rOTOBIICHHA KOPMOBEIX OCIIKOB
(BOIOpO/IHBIE DAKTEPHH)
-YKCYCHOKHCIIBIE DaKTEpHH
HCMOJIB3YIOTCA JUIA NOJIYHEHHA BHHHOTO
yKCYyca

-0aKTEPHH HCNONB3YIOT B KOKEBEHHOH
H TEKCTHJIBHOH NMPOMBILIICHHOCTH (NpH
MOYKE JIbHa, BBIJICIKE KOKH)
-0aKTEPHH HCNONB3YIOT LI
NPHIOTOBJIEH HA CHIBOPOTOK H BAKIIHH,
aHTHOMOTHKOB

-GHKTCPHH FHHCHHA H Pa3JIOKCHHA
BBIZBIBAKOT NMOPYY NPOAYKTOB NMHTAHHA
-BbI3BIBAIOT KOPPO3HIO MCTAJIOB
-60JICBHCTBOPH bIC 68!('1'8[)"" BbI3BIBAKOT
3a00eBaH us Y HCJIOBCKA, JJOMAlIHHX
AHBOTHBIX H KYJIbTYPHBIX pac*remlii
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3HAUYEHWE BAKTEPUN B XO3ANCTBEHHOWN
NEATENBHOCTU YENOBEKA

T Ypobpenns

ay X

U Aotk
e e

Baktepum

Y, P s . - W -
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3 Q/ KMCNO-MONOUHbLIE
APOAYKTbI m,g;T

KeaweHuie
| .y NPOAYKTEI



MukpoopraHusmbl B XKM3HM YerioBeKa

CumbuoTmnyeckme MMKpoopraHnamMbl (MUMKPOOMOM) obuTaloT BHYTPU
OpraHN3MoOB PaCTEHUN N XXMUBOTHbIX, B TOM YUCIIE Y YENOBEKA.

B opraHname yenoBeka HanbonbLliee KOMYeCTBO MUKPOOPraHN3MOB-
CUMMBOMOHTOB pacnonaraeTcs B Kuwe4vHuke. MnkpoopraHmambl XKUBYT Kak
BHYTPU Tena, Tak 1 Ha Koxe. Yncrno knetok (HO He macca U He 06 BLEM!)
MUKpoOMoma y Yyenoseka B 3—10 pa3 npeBbIlIaeT YMCIIO KNETOK ero
opraHusma.

MVIKpO6VIOM KaXaoro 4yerfioBeka yHUKarieH, Xxotd " UClrbiTbiBaeT
eXxXeaHeBHble Bapunauuun.

YcTtaHOBNeHa CBfi3b COCTaBa MMKpobuoma c pssaom 3aboneBaHum,
BKIIOYaAsa OXKMPEHUE, BocnanuTernbHble 3aboneBaHns KULWLEYHMKA, pak
TOJICTOM KULLKK, BONe3Hn cepaua, pacCesiHHbIN CKIepo3 1 ayTU3M.

MHoOro4ncneHHoe Konnm4yecTBoO BUAOB MUKPOOPraHM3MOB ABMSIETCS
YCJTOBHO-MATOre€HHbIMU NN NATOreHHbIMN 119 YerioBeKka U XXMBOTHbIX.
NMaToreHHble MUKPOOPraHM3mMbl BbI3bIBAlOT 6HONE3HMN YenoBekKa,
XUBOTHbIX U pacTeHUn.



[laToreHHble MUKpPOOpPraHm3mMbl Kak

ouoorMYecKas onacHocCTb

« [TopcuuTano, 4To Q0% OMOJIOTUYECKOTr0 U
reHeTUYeCcKoro pa3Hoobpa3us Ha 3eMie
NPUXOJUTCS Ha JI0JII0 MUpa MUKpPOOOB, U3
KOTOPOTO B HACTOsAIIee BpeMsl U3y4eHO BCero oT
0,4 710 10%.
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Mukpobuonorus

Mukpobuonormsa - Hayka o cTpoeHuwm,
XU3HeOeATeNIbHOCTU U 3KOJIOMMN MUKPOOOB —
MeJibYauLunx opm KU3HU PaCTUTESIbHOIO U
XXUBOTHOIO NPOUCXOXAEHUA, HeBUOAUMbBIX
HEeBOOPYKEHHbIM rf1a3oMm.

Pasmepbl MUKpPOOOB NCUYUCTIAIOTCH B
MUKpoMeTpax (MM) U HaHOMeTpax (HMm).



pasMep, M

10-=
10+ .
10-=
10-°
10-7
10-= |

10-=

OTHOCUTernbHbIE pa3mMepbl MUKPOOOB

F 1 MM

= 1 maEm

1 Hm

1010

JYKADHOTEI

[MpoKapHoThl

Bupychl

[pOTEMHE

Mankie monekyn.l
ATOMbI

E. coli (bacterium)
(1000 nm x 3000 nm)

Red blood cell
(10,000 nm in diameter)

B

Bacterial
ribosomes
(25 nm)

Smallpox virus

@ (200 nm x 300 nm)
-
Poliovirus
(30 nm) . \
Bacteriophage T4
- (50 nm x 225 nm)
Bacter(n; : ::?)e ms2 Tobacco mosaic virus

300 nm (15 nm x 300 nm)

Copyright © 2006 Pearson ion, Inc., publishing as jamin C




Knaccudpukauumsa
MUKpPOOBMOIOrMuYecKux Hayk

[0 06beKkTy nccnenoBaHus
— obuwas Mukpobuonorus

— YacCTHbIE MHKDDﬁHOﬂOFHHECKHE HaYKU
bakTepuonorus (NMpoKkapuoThl)
MUKonorus (aykapuoTbi-rpubkin)
NpoTO300/10rUs (3yKapuoTbi-NMPOCTENLLME)
BUpYyconorus (BUpYychl)

[10 NpuKnagHbIM LUensam

— MeauUMHCKas

— CdHWUTapHAas

— BeTepuHapHas

— TPOMbILWLJIEHHAA

— MNO4YBEHHAA

— MOPCKas

— KOCMMYeCKaA



K HacToswemy spemeHn MMKPOBUONOI A - ogHa 13
BaAXHEWLW KX DMONOrHYecKMX AMCUWNAWH, pa3aenelda Ha
HECKO/LKO CaMOCTOATEIbHBIX AMClinnHHZ

&

-OBLUAR - BETEPWMHAPHAS

MUKPOBMONOI NS - usywaer  MUKPOBUONOTNRA - nsyuaer
ofULME 3AROHOMEPHOCTH PA3SUTHS DOSGYANTENEH RHDEXLIOHHBIX

# MHIHEABRTENILHOCTH MAKPO6OS, 3abonesarnid »MBOTHLIX,
HX pons 8 NPUpoReE: SAATHOCTIRY, NMPOMUAAKTHKY STHX
Donesmel;




- CENbCKOXO3ANCTBEHHAR
MUKPOBWMONON NA - naysaer mmavenne
MpOGOE 8 IVIOA0POAMM NONE, KOHCEPBUPOBAHWM

NMPOMBILLUNEHHARA (TEXHWHECKAR)
MUKPOBWNONOTI A - osens pasaurit orgen

MUEPOGHONOT MK, CEASARHLIA C MUEPOGaMK NPOJLYXTOB
(Apoxcy - xnebonevesne, MONOYHOKMCNEE DakTepuu

CHIPHI, MONMOMHOKMCNBIE NPORYKTH!, MACNOAENHE,
BAHOALNNE ...), AHTUONOTHKOB, BHTAMKHOS, CNMPTOS,
KOMEBEHHLM W MEXDESIM NPOM3IBOACTEOM. BaxHedwwA
PAzfen - DHOTEXHONOMS, MEHHARA MHNEHEPUS.




- KOCMWUYECKAHA W1 MOPCKAH

MUKPOBUONOT A - poannct 8
NOCNEJHEE BPEMA B CBA3M C NONETAMM
MO/1ER B KOCMOC W NOTPYXEHNEM B
yOMHLl oxeada. OHM M3yNasoT
MUMEPOORFAHNIMG! TENA KOCMOHABTOR W
NOABOAYMKOE, MHKDOORM aHN3MbI
HOCMMMECKI ROpatnedl U NOABOHBIX
NOJALOK, BOMIERCTEME KOCMMUYECHHX NTYMEH
¥ (DAKTOPOS ryDOXOBOAHLN NOMPYXEeHNR
HA MHKPOORI EHUEMEL, CENEN IO
MUEPOODIAHUIMOA R YCNOBMAX
NOCNMSECKHX NONETOE W Y IMTEN BB
NOrPYXEHWA, PaIpalaTLHIBAOTCS METOALI
NPEAYNIDEXACHRA SAHOCA MHDeLWA B
KOCMMNECKIHE W NOABOAHLIE XOpalnu.




MeaununHckass MMKpoobuonorus

[ Ll,enb — U3y4YEeHMEe MnaToreHHbIX A9 YeroBeka MUKPOOpraHM3MoB, a
Takke 60nesHen, KOTOpble OHW BbI3bIBAKOT, NATOreHe3 aTUX
3aboneBaHuin, nx nabopaTtopHy ANarHOCTUKY, NEYEHUE U
NpoUNaKkTuKy.

» 3agaun :

- DanbHenwwee N3ydeHne posin oTaesibHbIX BUOOB NMNaTOreHHbIX MVIKpOGOB
B 3TUOJIOTUN N NaTOreHe3e pa3rinyHbIX 3aboneBaHN YernoBekKa;

- I3yyeHne mexaHmamoB oopMnUpoBaHNS UMMYHUTETA;
- PaspaboTka meTogoB ANArHOCTUKM;
- PaspaboTtka meToaoB cneunduyeckon npounakTmkm n neYyeHms.



MeanuunHckasa mukpoobuonorus

Iasi MeAUMIMHCKASA
MHUKPOOUJIOTH A

Ctpykrypa (MOphoaorus)
MHKPOOOB

®du3znonorus MUKpoOOB
buoxumus MUKpOOOB
['eHeTKa MUKpPOOOB
DBOJIIOLIUI MUKPOOOB

DKOJIOTHUsI MUKPOOOB

YacTHag MeIUIIMHCKAA
MUKPOOHOJIOT U

bakTepuosiorus
BupycoJsorus
Muxkosiorus
IIpoTo300orus

CaHuTapHas
MUKPOOHOJIOTHS

Kmmaudgeckas
MUKPOOHOJIOTHS



L «~OBULAF MWCPOBNONON NH -

'&f‘JQEE NPeACTRENZHWE O MOPDONOIME, U300
FEHE TS IITONEMHBEE MAKDOORT MMINMO D

OCHOBLE YYWeHNA 0D SHTHONOTINEX W XIMUOTELGNEST N ECIMX
NpenNapaTae: V18 NeweHuA DoNbHL

= WETOLL QW OC TN HH;’H"“,N)‘. MEAX OO NS St

- DCMOHN SMAACAMMONOT I PSR IR W X NRODMARRTIKM

= BONPOCH! PACNPOC RIS WDODOT B NPMROAG, IHAMeNes
HODMATRMOR WMDOGNOPLI OPTSHIMA YEN0HEXE, 8 TAKKE &€
HARYILENAR (BIN0TH A0 DEIBHTHS AHCOAXTENMOI0N )

yuesne 0b sMmyHnTeTe P P t4W E B . r




2. «HACTHARA
MUKPOBMONOI NA»

KOHKPETHO pacCMaTpMBaeTCR
uenui pag GaxreppansHbix,
BMPYCHBDL, MPHOKOESD W

NPAT 030RHLIX MHEKLMA C
NOINUMA MIYRHUA
GutonorMuecnx CBORCTE KX

8030y AMTENEA, CAASAHHBX C
NATOrEHeI0M, KIMHNY2CKOR




3. « K/IMHWYE CKAH MUKPOBWONOTNH»

NpegMeTom ee MIYHeHKA SENSIETCH 3THONOTMA, NATONSHE3, MMMYHUTET
MMEPODHBIX 3200Ne8aHMA Y COMATHYECKIX DONbHEI. VIMEHHO KNitiMWacKan
MK POBHONOTMA UIYUAET MmPODHEE 3800NEBAHAS, BHIIBAHHLIE YENOBHO-
NATOrEHHLEM K MAEDOODI SHMMAMH. CTAMNONOKKAEMK, CTREMTOKOKKAMM,
NelCHennamm, CHHETHOMOR NANOYKOR, NPOTEAMM, rprbam:

CAHAAGA M T 3TW
MUKPODS| BLI3LIBEOT
TaK HAZLBACMEL
ONNOPTYHHCTHYECKNE
wHODeK - vaue
8CEr0, NMMORHO-
BOCNANATENbHLIE
NPOUEccs! 8
DAINMUHBIX OPTAHAX W
TRANSX,




NS W
S 4
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W3 MegUIMHCKON MHUKPOOHO/JIOrHH

BbIZIC/ICHBI.
Bupycoso02us — Hayka 0 BUpycax
IIpomo300.102us — HayKa O IIPOCTENIINX
Mukosio2us1 — Hayka o rpubax

HUMMYHO/102UA - U3yYaeT 3alUTHbIE NIPOIeCChI,
IPOUCXOASIIME B OpraHU3Me

CaHumapHasa MuKpo6uo/s102usi — usyJyaeT
MUKPOOPTaHU3Mbl, 06MTal0llMe BO BHEIIIHEN cpefie

KauHu4eckas - posb YIIM B BOSBHUKHOBEHUH
3a00JieBaHUM YesloBeKa, JUAarHOCTUKa U NNpoPUlaKTUKa

dapmayesemuyeckas - viccjieyeT TEXHOJOTUIO
[OJy4eHUSI MUKPOOHUOJIOTUYECKUX U UMMYHOJIOTUYeCKUX
JAVArHOCTUYeCKUX, NPOPUIAKTUYECKUX U JIeyeOHbIX
IpenapaTos.






TUA
MUKPOOUOJTOTNA

3epuctnyeckui atan (V.11
ThiCAYEeneTme a0 H.9. - XVI B. H. 3.,
Munnokpar, PpakacTopo)

Mop honoruyeckuin atan (AHTOHU
BaH JIeBEHryK)

Puaunonornyeckun atan (XVI B.-
Hayano XX B., Camonnosuy,
MeyHukoB, Famanesn, Kox, Nenne,
WeaHoBCrun, Jlew, BopoBCKun,
NasepaH, Macrep)

MMmMyHONOrm4yeckmnn v
MONEKYNAPHO-reHeTu4YeCKun 3tan |
(c XX BE€Ka 1 N0 HAcTosLLEee
Bpems, MeyHnkos, 3pnux, bep
Kutaaarto, @nemuur v ap. )



Heropuaeckuil nyrs passurus apesueiimeil Haykn MUKpoOHOTON N MOKHO
PA3ONTEL Ha S HTANOB, B 3ABHCHMOCTH OT YPOBHSA B METOI0B NOIHAHNS MUPa
Mukpobos: sppucrTiveckuil, Mopdorormuecxufl, duinorornyecKui.
HMMVYHOIOT HYC CKHIT, MOJICKYIAPHO-TCHE THYC CKHIL,

Ippucruuecknit yran ~ lmmorxpam
NPSAMOIOKI CYIICCTBORAHIE MHA3M:

Hon-Cuna (Asuyenna) nucas B Kanone
BPAuCOHOMN HAYKH O TOM, 4TO NPHYHHOM
VMBI OCHIB H apyrux OolezHed
ABMAIOTCA HCBILTHMBIC MPOCTHIM I71430M
MEARANIINC AHBLIC CVIICCTRA,
AICPCAAIOMIHCCA HCPS3 BOIIVX H BOTY

ITH NPEICTARTCHHA ObLTH
chopMyauporans! & 15 B. B runorezy e
COMMHCHMAX HTATBAHCKOIO Bpaya ./
Dparxacmopo (1478-1553),
BHICKA3ABIICTO HICKO O AKHBOM
KOHTarnu (contagium vivum)
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MOP®ONIOMMYECKUM NEPUOL.

1610 rog, Fanuneo Manunen
co3fjaHWue nepBOIro MMKpocKona

1665 rog, PobepT lNyK,
BnepBble yBugen
pacTUuTelibHble KIeTKW.

1675 ron,

AHTOHM BaH JleBeHryK -
nepBOOTKpbIBaTeNb
MUKpOMMUPpA.

OH cymen U3rOTOBUTb
[BOSIKOBbINYKJIbI€ JINH3bI,
[aBaBlIMe yBeniuYeHue B
150—300 pas.

INleBeHryk cyutan
obOHapyXeHHbIX UM
MMUKPOCKONUYECKUX CyLLLeCTB
«OYeHb MaNieHbKUMMU
YXXMBOTHBLIMU» U NPUNUCLIBaN
MM Te e 0OCOOEeHHOCTH
CTPOEHUSA U NOBEeEHUSA, YTO U
OObIYHbIM XXMBOTHbIM.

AHTOHM BaH lleBeHryk. (1632 - 1723).
«CKoneko Yyyaoec TaaT B cebe aTn KPOXOTHbIe CO3aHUA. B
NoNocTH Moero pra ux 6uino HaBepHoe Gonbme, yemMm nogen B
CoeauHénnom Koponesctee. A Bugen B Mmarepuane
MHOXeCTBO npoc*reﬁmux XWUBOTHbIX, BeCbMa OXXKUBNEHHO
AsuraslwnxcA. OHU B JeCATKWN ThICAY pPa3 TOHbLWEe BOJNIOCKA U3
moeli bopogbin.

AHTOHHH BaH JleBeHIYK

& HEPBLIM MHKPOCKOIIOM




OnucaTtenbHbIN (MPOMEXYTOYHbIU) Nnepuoa

[lepBasi BAKIHHALHSA IPOTHB OCIbI,
|I%osguegnn D, AEHHEpOM

i

2t
).

OnuncaTtenbHbIN Nepuoa

= Jueapa duronn xenumep (1749-1823) —
AQHIIMUCKUIA Bpay, pa3paboTan IIEpBYIO B MHUpE
BakKIMHYy IIPOTHB HATYpPaTLHON OCIIBI, IIPHBUBAS
HEOIIaCHbIA UL YelIoBeKa BUPYC KOPOBBEU OCIIBL.
IlepBBIif PyKOBOAMTEIS JIOXKU OCIIOIPHUBUBAHUS B
Jlougore ¢ 1803 roma (upme J[KECHHEPOBCKMIA

HMHCTUTYT)

SaBapa [xeHHep




dPusmnonornyeckmu nepmopn

Jlyn NacTep PoGepT Kox
1822-1895 1843-1910




®U3NOJNTOMMYECKUN MEPUON

- 3onotor Bek Mukpobuonorum (c XVIl no XIX Bek)

UHEY
‘

- pasBUTUE NPOMBILINEHHOW MUKpOOMonorum,

- BbIACHEHWE PO MUKPOOPraHU3MOB B Kpyroobopote BelwecTB B Npupoae,

- OTKPbITUE aHa3pPOBHbLIX MUKPOOPraHM3MOB,

- paspaboTka NpUMHLUMUMNOB aceNTUKU, METOAOB CTEPUNU3AL UM,

- ocnabneHun (aTTeHyaunu) BUPYNeHTHOCTU MUKPOOPraHU3MOB U Nony4YeHUs
BaKUMH (BaKLUWHHbIX LULTAMMOB) B YaCTHOCTU OT CUOUPCKOM A3BLI , OelleHCTBA .

- NONYYEHUA YUCTbIX KYNbTYp 6akTepum,

- U3y4veHUe BoO3OyauTenend cMBUpPCKOM A3BbI, Xonepbl, 6eleHCTBa, KYPUHOM

Xornepbl U Ap. bonesHeu.



dOU3nMon0rn4ecKumn nepuosa

www.geocities. com

flyun lNacTtep
16822-1895

13857 - bpoxeHKnd

1860 - Camonpon3Bo/1bHOE
3apoXaeHune

1365 - bonesHn BUHa 1
nBa

1863- bonesHu
LLIENKOBNYHbIX YepBEN

13881- 3apasa 1 BakLHa

13885 - lNpegoxpaHeHne oT
OelleHCTBa



1857-monouyHOKKUCNOEe BpoxeHne
1860-cnupToBoe GpoxweH e
1861-macnaHoe GpoxeHune
BpoXeHune-3T1o Bruoaormueckni
npouecc

PazmHo»xeHue aHaspoboB

Bbi3biBaeT «60ne3Hb» NUBa U

BWHA



Teopus camo3apoxaeHus

CyLHOCTb: BO3MOXHO CrMOHTaHHOe 3apoXaeHue
XUBOIO U3 HEXUBOTO
OnbIT, oNpoBeprarowmnin ATy TEOPUIo:

B 1860 r. Jlyn lNacTtep BCKMNATUN
MACHOW OyNbOH B konbe ¢ ropnbilKOM,
HO Konby He 3ananan, a ANUHHYIO TPyOKy
ropnbilKa U3orHyn S-obpasHo.

Bos3ayx B kondy npoxogwun ceobogHo, a
MUKpOObl oceganu B roprbillke U B
OynboH He nonaganu. [Npoxogunu
MecsLbl, a cogepxumoe Konobl
OCTaBanocb CTEpUNbHbLIM.




¢ Bone3HW BUHa Bbi3bIBaAKOTCH
pa3/INdHbIMM
MUKpoopraHuamamm. Kaxxaaq
6one3Hb MMEET CBOEro
BO36yauTens

% MacTepuzaumsa: nporpeBaHue

BuHa npu 1=50-60C




s 1860-npemna ®paHLy3CcKON
AKagemMuM HayK 3a

OrnpoBepXEeHWUE TMNOTE3bI

CaMOMNpon3IBOSBHOIO

3dPpOoOXKAOACHUNA

MUKPOOPraH MamMmoB

% 1865-uccnegoBaHue

GboneszHen LWeNKOBUYHbIX

r

HEPBEW



aHuWe npeaoXpaHAaeT
OT NoCcneAYIOLLEro»

** MeToa BaKLMWHaL M1 MOXHO

NPUMEHUTD K APYIM
3aboneBaHmnam

. %+ 1880-ocHOBbI NpeacTaBaAeHUN 06
MCKYCCTBEHHOM MMMYHUTETE Ha
npumepe KypuHoU ocnbl

LS o ATTeHyaums (ocnabnenue)-

BaKLuMHbI no MNacTtepy



% 1881-BaKLUMHa NpoOTUB
cnbnpckou A3Bbl

» [loKa3an BUPYAEHTHOCTb

el cubupeszBeHHOro
g ¢unbTpaTa
‘ LN "

2 Sl

g +» KynbTuBuMpoBaHUe npu

t=+42-43 C



My6/AUYHbIN ONbIT BaKLUMHALMUWN YXUBOTHDbIX
npoTuB cMbUpckomn A3Bbl




[lobena Hapn OelweHCTBOM

NMocnegHen n camon n3sectHon nodenon NMacrepa crana
ero patora no sakunHauum npoTue 6eleHcTea -
nHpekunn, He NnogaaBaBLUIENCs B TO BPEMS HUKAKOMY
KOHTPONO U HaBeBaBLUEn NOUCTUHE XUBOTHbIN yXac.

Ha nepsom aTane Nacrep n Py Hay4ymnucb
BOCNpPOM3BoauTh 6ELLIeHCTBO.

Ha cnegytowem atane y4eHbIM NpeacTosno nomny4uTb
npenapar, KOTopbi 6bl UMEHHO 3aWmiIlan oT 60nesHu.

Mepsble UCnbITaHUs Ha NOAAX HE Janu NOYBbI ANA
BbIBOOOB .

B MOMEHT HamBbICLUMX COMHEHUN [1acTepy onAaTbL NOMOr
cny4an. 6 nionsa 1885 roga B ero naboparopuio npusenu
9-neTHero manbyunka XXoseda Mencrepa. OH Gbin
HaCTONbKO UCKYCaH, YTO HUKTO, BKNKOYAsA €ro MaTtb, He
Bepun B Bbidgopoenenune. Mertopg MNacrepa 6bin
nocnegHen ConoMuHKon. Ictopusi nonyyuna twupokyto
ornacky, u sakunHauus >Koseda npoxoguna npu
cobpanuu nybnukmu u npeccol. K c4acTbio, Manb4mk
NONHOCTLIO BbI3AOPOBEN, YTO npuHecno Facrepy
NOUCTUHE MUPOBYIO Cnasy.




MNepBbii NaUMEHT, BAaKLUMHMPOBaHHbIW NPOTUB 6elleHCTBa

AT T e,
: Y-

969 — PARIS. — Institut Pasteur.
Stalue du berger Jupille.
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F'po6HMuua J1.lNNacTepa B UHCTUTYTE ero

UMEHMN




PobGept Kox
(11.12.1843 — 27.05.1910)

1876 r. - Bbigenun Bo3bygurens cMoMpCKon A3BLI

1880-1882 rr. — BBENn B MCCNeQOBaTeNbLCKYO NPaKTUKYy METOAbLI OKPalLMBaHUA

M MUKPOCKONUM KynbTyp M MmukpocororpacpuposaHme noceBoB Ha Teepabie
cpeabl, NPUMEHEeHWMEe MMMEPCUOHHbLIX OOBLEeKTMBOB, MNO3BONUBLUUX

yBenuyeHue obnexra gosectu ¢ 500 pa3 go 900-1400 pa3

1882 r. — poknag Ha BepnuHckom (Ppusmonornyeckom obwecree «3TMONOruA
Tybepkyne3a» 06 OTKkpbiTUM mMukobakrepun tybepkynesa (MBT) — nanoukwu
Koxa, 3anoxuB HayuHble OCHOBbLI B 60pbbe ¢ Tybepkynesom.

1882-1883 rr. — BBEN B NPaKTUKY 3INMAEMUONOrMiM 1 MUKPOOMONOruM NOHATHE
Tpuagbl Koxa (Koxa-lenne).

1883 r. — BbIgENUN XONEPHbLIN BUOPUOH BO Bpema komaHanposku B UHanio
1903 r. - Boigenun Bo3byaurens acpukaHckon 6eperoeon nMxopagkm N

N\ A
1908 r. - nocneguuin poknapn Pobepra Koxa «3nngemuonorus rysepxynegg/f

N

3!



N3yueHue BO36yanuTENnss cmbnpckoun sisBbl

B 1872-M HasHaya€eTCs ye3aHbIM BpayoM B BAKTEPMOCKOITVA HATVBHOTO
BonbliTenHe. B TO BpeMs B pernoHe bylleBana [IEESEsiEye

3NMAEMUS CUONPCKON 53Bbl, KOCMBLLIAS CKOT b
MeCTHbIX (pepmepoB. CBeayLwmin 06 onbiTax Jlyu
MacTepa, P.Kox Takxe pewuunn uccnenosatb
ornacHyto 60ne3Ho.

[poBeas beccyeTHOE YNCNO SKCMNEPUMEHTOB U
Yyacbl 332 MUKPOCKOMOM, OH NEpPBbLIM BbISIBUJ B
ynctom Buae 6akteputo Bacillus anthracis —
BO36yauTens 3aboneBaHuns, a Takxe noapobHo
N3YUNI1 €€ XXU3HEHHbIN LK.

TakuM obpa3om Kox Hay4dHO 06BbSACHUN
NOSIB/IEHME «KYPraHOB CMepPTM» — OMacHbIX Ans
YenoBeKa M XMBOTHbLIX MeCT norpebeHuns
3apa3unBLLMXCA CMONPCKON S3BOW.

CnycTta 4 roga B yHuBepcutete bpecnay (HbiHe

NoNbCKMIM ropoa Bpounas) OTKpbITUS Npeaanu '

ornacke. BAITAJIJIA CUBUPCKOM
A3BbI




OKpawuBaHne MMKpOOOB U nMMepCuUs

PobepTy Koxy npuHaaneXxuT MeToa N3yyeHus
6akTepuii nyTemM oKpalwumBaHuA. [10 Hero
MUKPOObI cunTann 6ecuBeTHbIMK, @ eCNU UX
NNOTHOCTb COBMaAana C NAIOTHOCTbIO Cpeabl,
TO OpraHn3mbl U BOBCE CTAHOBUIUCH
HEBUAUMBIMMU.

PobepT Kox ncrosnb3osan aHUIMHOBbLbIE
KpacuTtenu, n3bupaTtenbHo npuaasaslume
LBET N1LWb MUKpObaM.

OTO CTano OTNPaBHON TOUYKON B
(opMnpoBaHMM HOBOW 0bnacTu
MUKPOBMONOrMM O TUHKTOPUAbHbIX CBOMCTBAX
Pa3HbIX MMKPOBOB — NX CMOCOOHOCTU K
«LUBeTonepeaaye».

[lpuMeHeHe UMMEPCUOHHOI0 06 beKkTHuBa.
bnarogaps norpy»eHunto 06beKTMBa B Macno u
MCMOMb30BaHUIO 601ee KpMBbIX IMH3 YUYEHbIN
[I0BEN YBENNUYMBAOLWY CNOCOOHOCTb
Mukpockona Ao 1400 pa3 B TO BpeM4, Koraa
500-kpaTHOe yBenu4yeHune bbis10 npeaenom.

m _ TiE QpOHTa.anaﬂ

- | nuH3a oObekTuBa
U \\
y WMmMepcuoHHoe
| Wmmep
| / Macno (nokasa-
Bo3ayx (nokasartenb [ | Tenbnpenomne-
npenomnexus =1,0) : HWA =1,515)
e ey
| N

ﬂpemvle“n-lo\e CTeKno
(nokazatens npenomnenuna =1,52)




BHeagpeHue TBepAbIX NUTaTenbHbIX cpen

B 1878-M P.Kox onybnukosan paboTy o
NPONCXOXAEHNN paHEeBbIX UH(PEKLNH,
NMPOBOLMPYEMbIX CTa(PUITIOKOKKOM.

B 1881 roay Kox ny6nukyeT peBOntOLMOHHYIO
paboTy «MeToabl U3y4yeHust NnaToreHHbIX
OpPraHuU3MOB», 1€ I0Ka3bIBaET, YTo
pasaeneHne MMKpoboB 1 BbISIBNEHNE YNCTbIX
KynbTyp YAO6HO npoBoAuTb Ha TBEpPAbIX
nuTaTesIbHbIX Cpeaax, a He B NUTaTeIbHOM
6ynboHe, Kak 6bIs10 A0 3TOro.

dyHAaMeHTanbHOEe OTKPbITUE NPOU30LLIIO MO
cnyyanHoctn. Kox octaBun B nlabopatopum
pa3pe3aHHyo KapTodennHy, a HayTpo
obHapy>un Ha cpe3e KOJIOHMUU, KOTOPbIE XWUK
N30/TMPOBAHHO U He CMeLWnBanuck. Mo3xe
YUYEHbIA UCMOb30Bas XeNaTuH, arap-arap u
pSA APYrMX NUTATENbHbIX TBEPAbIX CPea,
KOTOpblE€ OTKPbUIN Nepea MMKpobmonoramm
HOBbIN YPOBEHb NCCNEA0BAHUN.

CtadpunokKokk

(okpacka reHLMAaHBUOJSIETOM)
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loctnxkeHuna P.Koxa

PobepT Kox-TBOpeL, coBpeMeHHbIXx 6a30Bbix BaKTepmnonormyeckmnx
METOAUK

«...Kaxablii MUKpOD, Kaxxabi BuA4 MUKpoba Bbi3biBAET onpeaeneHHyto 0onesHb,
N Kaxxgas bonesHb MMEeeT CBOEro cneuuanbHoro Mukpoba. A fomkeH HanTu
NPOCTON U HAAEXHbIN MeToA, KyNbTUBMPOBAHUA O4HOro Buaa Mukpoba
OTAENbHO OT BCEX APYrUX...»

coBepweHcTBOBaHUeE MMKpOGVIOIIOI'VI‘-IECKMX MeToa0B

ncecneagoBaHuMA
Mukpobuonoruyeckume
1843-1910rr. MeTOoAbl
BaKTeprMonoruieckmii b BakTeprockonmueckui
MeToA, MeTop,
(KynbTMBMpPOBaHME) 2 (MuKpockonus)
OKpacka aHUNMHOBbIMM ]
Teepaple nuTaTenbHble cpeapi Kpacureaamu

MMmmepcroHHbIN 06beKkTUB

BblaeneHune YnUCTbix KynbTyp KoHaeHcop Abbe

38

Moxapckas B.O., Pavikuc B.H., Kasnes A.X. «Obwas mukpobuonorvs ¢ supyconorueit 1 uMMmyHonoruen (B rpachmyeckom nsobpaxkeHun)» - Mocksa - 2008



Tpunana ['eHne-Koxa:

@ .lNenne paspaboTan, a8 BeAaWWMACa HEeMeUKA Mukpobmnonor P.Kox
3aTem 4eTko chopmynMpoBan Nony4MBLLYIO Ha3gaHue Tpuaay NexHne—
K0xa, N0 KOTOPON MOMHO CyauTe 00 3MU0noaudeckol pomy Mukpoha B
BO3HWKHOBEHWI BONE3HN:

1)  Mukpob-B030yauTENnb AOMKEH ODHAPYMBATLCA BO BCEX
Cny4Y4aAx OaHHOro 3ab0ONeBaHuA U He BCTPEYaThCA HU Y 300POBbIX, Hi
y DONBHbIX APyrumuK 3abonesaHUAMM.

2) MMKpPOD-BOZDYAMTENE 4O0MKEH DbITh BLIGENeH U3 OpraHu3ma
CONBHOrO B YMCTOWN KyNbTYpe

3) 4MCTanA KyNbTYPa BbiASNEHHOrO MUMKPODa AOMKHA BhI3LIBATL TO
»e 3abonesaHne y BOCNPUUMYNBLIX XXUBOTHLIX.

B Hactoauwee ppema 314 TPNAAA B 3HAYUTENLHOW MEPE yTPAaTuna Ceoe
3HAYEeHNe.



OTKpbiTME BO3OyaAuTena tybepkynesa

= B 1880-x Ty6epkynes3 ybusan kaxaoro 7-
ro xurtens FrepmaHmm. MaccoBbii XapakTep
3abo0neBaHns U CKyaHble 3HaHUS 06
3TUONOMMN NPUBOANN K OFPOMHbIM
nokasaTensm cMepTHOCTU. OcTaBuTb 6e3
BHMMaHWS CTONb AOCTONHOIO «COMEPHUKA»
Kox He Mor.

= CO CBOMCTBEHHOM 0EPXXNMMOCTbIO NPOBEas
CEPUIO OMNbITOB U UCCNEAOBAHUN Ha TKaHSX
yMepLUMX, OKpalumBas u aenas nocesbl,
YUYEHbIA CMOT pa3risaeTb B MUTATENbHOM
cpefie oKpalleHHblE B SPKO-CUHUI LIBET
nanoyku — nanouku Koxa. [posepus
CBOIO MMNOTE3Y Ha MOPCKMX CBUHKAX, Kox
[l0Ka3an, YTO UMEHHO OHM BbI3bIBAKOT
6one3Hb, 0 4em u coobwmn 24 mapTta
1882 Ha kKoHpepeHunn B bepnnHe.

Joporeenirpacce, B koropoM Pobept Kox oTkpsin
BO3OYAUTEIS, MUKPOOAKTEPHIO TyOepKyIésa.




24 mapTa 1882 roga poknaa aokropa Koxa «O6 atuonoruun
TyOGepKyrne3a» coctofasnica B 34aHUM P3nMonorn4eckoro MHCTUTyTa
npu bepnnHckom yHMBepcuTeTe




OTKpbITUE BO3OyaAuTEena xonepobl

= WM3yyeHune KoxoM Tybepkynesa 66110
npepsaHo B aBrycrte 1883 r, koraa oH
6b11 KOMaHANPOBaH B ErmneT ang
NpoBeAeHNs NCCNeaoBaHWM Mo
YCTQHOBJ/IEHUIO 3TUOJZIOrUU XOJiepbl.
MpoaomkeHne nccneaoBaHnim
ocyLiectenanocb B UHanu.

= B ceHTa6pe 1883 r B NIHaun P.Kox
06HapyXun B 3KCKpEMEHTaxX Ntoaen,
3a60n1eBLUNX X0Nepoun, n B Boaax [aHra,
KyZda cbpacbiBanu Tpynbl YMEPLUNX OT
3TOW 6ONE3HU, OOHU U TE XKE MO BUAY
BUOPUOHDI.

= KccnepoBaTtenb 06bsBUII, UTO OH
BblAENN MUKPOD, BbI3bIBAOLLNIN XOJEPY,
N OONOXWUIT O CBOEM OTKPbITUM Ha
MeaULIMHCKOWN KoHdepeHumn B bepnvHe B
none 1884r.




TyOoepKynuH

B 1890r. P. Kox BrnepBble nony4ymn
Ty6epKyJIMH, KOTOPbIN ONncan Kak «BOAHO-
FMTULEPUHOBYIO BbITSIXKKY Ty6epKyne3HbIX
KyNbTyp», U B AMArHOCTUYECKMX Liensax OH
nNpeanoxXun aenatb NOAKOXHYH Npoby ¢ ero
BBEAEHMEM.

Ha koHrpecce Bpayen B bepnnHe Kox
CcoobLLUMN 0 BO3MOXXHOM NPOMDUIAKTUYECKOM U
naxxe nedyebHOM AenUcTBUM TybepKynunHa,
NCMNbITAHHOIO B OMNbITaX HA MOPCKNX CBMHKaX
1 NPUMEHEHHOIO Ha cebe 1 CBoewn
COTpyAHuLE.

Yepes roa B bepnuHe 66110 caenaHo
oduLmManbHOE 3aK/Ito4YEHNE O BbICOKOW
a3 PeKTUBHOCTU TYOEpKYyNHA B
ANArHocTuKe.

OpHako neyebHble cBOMCTBa TybepKynmMHa
6b111 Ha3BaHbl MPOTUBOPEYMBLIMY,
MOCKOJIbKY pe3ko 060CTpSANoCh TedueHune
6onesHu.




'po6HMLa P.Koxa B MHCTUTYTE ero MMeHM
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3HavyeHue oTkpbiTUU Jl.MNactepa B
cOo34aHUU NpaBuUIlt aHTUCENTUKU

BHeapenue nmpaBuil aHTHCENTHKH
* B uuciae nepsbiX, KTO oueHW1 3HayeHue oTkpeitvii JI. Ilacrepa, Tpumenenne benona s npodHIaKTHKE PAHEBON
nHdpekuu B rocriutane /[xozedpom Jluctepom (1827-
1912)

o1 anramiicknii xupypr Jxo3zed Jlucrep (1827-1912). On
MOHSJA, YTO MNPHYMHA OGOJNBLIOrO TMPOUEHTAa CMEPTHBIX CIyYaes
nocie onepaumii — 3apaxkeHne paH GaKTepHAMH H3-3a HE3HAHUS M
HECOOMIOICHNSA, HIEMCHTAPHBIX Npasua anTucenTHku. JUk. Jlucrep
BIEPBBIC  BBEJ B MEAMUMHCKYI0  TpPaKTHKY  METO/Ibl
NpeyNpexRICHHs 3apaKeHHs pa: 00paGoTKY BCeX XMPYPrHUeCKHX
MHCTPYMEHTOB Kap00:I0BOi KHCIOTOM ¥ pasOphisruanme ce B
OMEepalOHHOI BO BpeMsl ONepaluu. T SR




NvVZEEHIERAYEe cCKkiA Nnepuos

S UTUU MUKPOBMOIOrMK CBSI3aH

"l /

Hauuu )p,;,w O
KOTOpas iIBU/JIaCb OCHOBOW KJAETOYHOM MMMYHOJIOMUN,
7 BblCKa3a/ runotesy o6 aHTUTenax v passun

ryMOpa/ibHYIO0 TEOPUIO UMMYHUTETA.



UmmyHONOrMYecKkuin nepmop,

MMMyHonoqueCKMﬁ nep"on Hauano - cepeguHa XX seka
(sTopas nonoeuHa XIX B)

"=y MNactep (1822-1895)
(BakuwuHbl)
= .U .MeyHukoB (1843-1916)

(barounTapHas TEopus- OCHOBA
KNETOYHOW MUMMYHONOTUN)

= [Mayne Spnux (1843-1916)
(AHTUTENA — OCHOBA

rymopanbHON Teopuu
UMMYHUTETA)

OAVH U3 OCHOBOMO/IOXXHUKOB
MMMYHONIOrUMU - co3gan
KNIETOYHYIO TEOPUI0O UMMYHUTETA
(oTkpbIn ABNeHue parouunrtosa).

Ve,
-

Hobenesckaa npemus B 1908 r.

n.nU. MeyHukos
(1845-1916)

N.3pnux (1854 — 1915)
paspa6oTan rymopanbHylo TEOPUI0 UMMYHUTETA

—,

1887 r.-
rof, OCHOBaHUSA
UMMYHOMOMNK, Kak Hayku —
poknag J1.MacTtepa BO
®paHLy3CKon akageMum Hayk
«[MpuHUMNbl NpodUIakTUKn
NHEKUMOHHBbIX 3aboneBaHni

ocrnabneHHbIMy nnu youTsiMu g.. 3:—., ‘9
BO3OyAUTENAMMU (KypUHas % B ,‘t—l'}

xonepa)». L B nocneayouei MHOroneTHe U NNogoTBOPHOWU QUCKYCCUU MeXay
CTOPOHHMKaMM paroLuTapHOM U ryMopanbHOM Teopui Obinu
pacKpbITbl MHOTUE MeXaHU3Mbl UMMYHUTETa U poAunach HayKa

MMMYHOIOrus

U.U.MevyHukoBy u N.3pnuxy B 1908r. 6bina npucyxaeHa HobeneBckasa npeMus.




HUMMyHoOJI0r Mo

m [I3ydaeT MeXaHU3MBI U CIOCOOBI 3AIUThI
OpraHu3Ma OT FT€HETUUYECKH YYKEPOTHbBIX
BEIIECTB — aHTUI'CHOB C 1E€JIbIO
NoAACpKaHUs U COXPAaHEHUS TOMEOCTa3a,
CTPYKTYPHOH B (DYHKIITHOHAIIbHOU
I[[CJIOCTHOCTH OpPraHu3Ma, a TaK¥kKe
AHTUTCHHOMN WHIWBHUAYAIbHOCTH KaX0I0
OpTraHM3Ma U BUJIA B LIEIIOM.



BaxHeulwwmne oTKpbITUA B o6ractm Mmkpoouosnormu

B 1892 r. Ha 3acefaHuM PoccuincKOW akagemMumn Hayk [.U.MBaHOBCKMIA coobLymn,

4yTO BO3GYyAUTENEM MO3aM4HOU bonesHn Tabaka ABNAETCA oUNLTPYHOLWUACA OTKPBITUE AHTUBMOTUKOB
BUpYC.

3Ty AaTy MOXHO CYUTaTbk AHEM POoXAEHUA BUpyconoruu, a [l.U.MBaHoBcKoro - ee A. ®nemuHr B 1928 r. Habnrogan 30HbI IM3nca cTahUIIOKOKKa B
OCHOBONONOXHUKOM. YalwKax, cyly4aiHO NPOPOCIUUX 3eJ5IeHOM NneceHblo. BblgeneHHbIN

WTaMM NneceHu rybutenbHO AeMCTBOBaN U Ha Apyrue MMKpoObI.

M. Spnux - OCHOBONOMOXHUK
xumuorepanuu. 1885 r —
ccopmynupoBan Teopuro
cneumndunyecKknx peLenTopHbIX
B3aumogencteun. B
XMMuoTepanmm U UMMYHOSOrnMn
npuU3HaHa Kak peuenTtopHas

Teopus.
OH cuHTe3npoBan canbBapcaH u 4
HeocanbBapcaH (OH- rpynna (X
ycunuBana cnmpoxetounaHoe
NH2- rpynna- TpynaHoungHble YenH OpHcT Bopuc ®nopu Xoyappa Yontep
CBOWICTBA). (1906 - 1979), o (1898 — 1968),
aHIMUUCKUHU 5MOXMMVIK, aHIMMUWUCKUK naTtonor 1 MMKp05M0110r

B 1938 rogy nony4unu neHULUNIMH B NPUroAHOM ANA MHBLEKLUIA BuAe.

HobeneBckas npeMusa no cpusnonorum u meauumuHe B 1945 rogy cCoBMecTHO ¢
3 AnekcaHApoM PrieMUHIOM 3a OTKPbITUE U CUHTE3 NEeHULUNIIUHA.
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COBREMERHSIVIMOIIEXY T H Ol S =iV
SIIATNI (BiopEai Y0 BNHEXESENH)

AOCTUNXKEeHNA T’eHeTUKN N MOIleKynﬂpHOM ouonorun,
cCo3aHNE 3JIEKTPOHHOIo MMKpOCKora.

Aoka3atenbcTBO posin [IHK B nepepadve HacneacTBeHHbIX
NMPU3HaKoOB.

UcCriosib3oBaHue 6aKTepv||‘/'| BUPYCOB U MNJ1asMUj B KayecTBe

0GHLEKTOB MOJIEKY/IIPHO- GUO/IOTNYECKNX U FeHeTUYEeCKUX
nccnegoBaHUn




* @psHcuc XappHu KomntoH KpHK (1916-2004) — aHmMiCKUM
CieL[Ua/IUCT B o6MacTu MosnekynsipHoii 6uonorvu u [hkenmc /Ibrou

YoTcoH (1928) — amepukaHckui 6uosnor. HobeneBckas TIpeMust 10
(PU3MOJIOrMM U Me[IUL[MHe 3a OTKPBITHe CTPYKTYPbl MOeKysibl JTHK




B 1978 r.Jlanuen Hartanc, Bepuep ApOep u I'amunbron Cmut
nonyuunu HoOeneBckyro mpeMuio mo (pu3MOJIOTUM U MEOULUHE
«OTKpbITHE  (PEpMEHTOB  pEeCTpUKALUM U  METOAOB  UX

UCIIOJIb30BAHUS OJIs1 U3bICKAHUIN B MOJIEKY IAPHON F€HETUKEY .




brnoT-rubpuamnsauma no CaysepHy (CaysepH-OnoTTUHr)

et

BroTTUHT - NepeHoCc MoneKyn Pacmenesti pecrpracTaoi
[OHK 13 rensa Ha apyron Hocutenb —’r@ =
CHOMHaA

- =0
(HATpoOLEennoasy) JTHK
Oopazewy
KPOBH ‘/W
[Mbpuaunsaums - hopmupoBaHue |

2-UenoyeyHbix monekyn AHK 13 Heperioc Ha
— HHTP OLICJUTIOJIO3Y
1-ueno4yeYyHbix monekyn OHK- —

mMaTpuubl n [IHK-3oHaa

3aMyHA CaysepH, 1975 E /
— TubphmisaLa

MevueHnlii

Ho3epH-ONOTTUHT - JTHK- 30H7
nepeHoc PHK

HeTexipia (ay op ecLIeHTHOI

o MeTKH

ApTtopagHorpaduia A
BecTepH-0NOTTUHT - NepeHoC 6enkoB -

OHK-30HA - ogHoLenoYyeyHas Monekyna
AOHK unu PHK, cooTeeTCBYIOLWan
N3BECTHOMY reHy 9y4yacTKy reHoma) u

HecyLjan MeTKy (paAunoakTUBHYHO,
¢hrIFOOPECLIEHTHYO, UMMYHOOMUYECKYH0)



[lpeanoCblNIKM PA3BUTUA COBPEeMEHHbIX
MONEKYNAPHO-OMONOTNYECKMX METOA0B

UcTopua oTKpLITUA NoAMMeEpPasHOM ueHHoU peakuum (MLUP)

deHomeH amnandukaumm IHK npy NOMOLM CUHTETUYECKUX NPaMepoB
Obl/1 OTKPLIT HOPBEXKCKUM yyeHbIM Xbennto Knenne 8 1970r.

B 1983 roay metog, NLIP 6b1n pa3paboTtaH
aMepUKaHCKUM Broxnmmnkom Kapu Mronnmcom
(Kary Mullis)

B Hosbpe 1985 roga nossmnach nepsaa nybaunkauma no metoay MUP B
ypHane Science

B 1993 roay, 3a n3obpereHue metoga MNMUP, Kapu Mrwonanc nonyumn
HobeneBcKyo Nnpemunto No Xmumunm

80



CekBeHnpoBaHue [1HK

- CekseHuposaHue JHK — onpepeneHun
NepBUYHOMN NOCNEA0BATE/ILHOCTU HYKNEO0TUA0B
MONEKYNbl HYKNENHOBbIX Kncnot ('nobykseHHoe"
npoyteHue uenu AHK/PHK)

Frederick Sanger (1919975 1. - npegnoxun MeTog, onpeaeneHns
nepsuyHou cTpykTypbl JHK

1980 r. — Hobenesckasa npemua no xumum HK
CEeKBEHMpOBaHME -

[NHK cekBeHnpoBaHue -

aHrmuickiil - HOBBIW «30S510TOM CTaHAapT» ANsi BUOOBOMU

BUOXUMUK "
naeHTndurkaumm dakrepum n rpnbos



MALD I 'TO F'M S MaTPUYHO-aKTUBUPOBAHHAA J1a3epHan

AeCOPGU,VIOHHO/MOHVBaI.I,MOHHaﬂ BpeMANpPoO/ZIeTHaA MacCC-CrnekKTtpomeTpus

YneTpadmonetosbit Uan
nHdpaKpacHbIM nasep

30,000V

Ha BpemanponeTHbIi
Macc-aHanun3aTop

MoHbI BewecTsa n mMaTpuLbl

Teepaasa cmecb 06pasLa c MaTpuLen,
YyBCTBUTENbHOM K Nasepy

Koutu Tanaka (1959 r.p.) — naypeart
Hob6enesckoi npemumn no xummm (2002)

MALDI-TOF-MS — Tun macc-cnekTpomeTpun, B
KOTOPOM  aHanu3upyemble  BeLlLecTBa  MArKO
MOHU3MPYIOT C NOMOLWbI Nas3epa, Aencrsue
KOTOPOro onocpeayeT BbICOKO YyBCTBUTE/IbHOE K
ero U3ly4eHUo BeLWecTBo — MmaTpuua.

MNo3sonser aHaAnM3nposaTb buononnmepso :
benku n nenTuabl

*[Tonuncaxapunapbi

Jiunuabl

*Hebonblwme nonnHyKneoTUAbI

IR PWDANG £ 0wl
VYA

Ko Tanakid

A 4




Kadeapa mMmegmumnHCcKoO Mukpoouonormm m ummyHonoruu (1)

K

AxagemMuk [1.D.3apoaoBCKHH
* 1926-1930 1T — 3aBe AVIOIHI
KadeapoH MHKPOOHOIOTHH
MeIHITHHCKOro (ak-Ta AI'Y.

*» Hayunasd HeATelIbHOCTD —
HCCIE0BAHHE PHKKETCHO30B

1890-1976

anemMuk JLA.3une0ep,
* 1930-1932r1T -
3aBEAYIOMHH KadeapoH
MHKPOOHOIOTHH
MEIHIHHCKOTO (hak-Ta
ATV
* HayuHad geATenbHOCTH —
H3y4EeHHE MeXaHH3Ma 1894-1966
BHPYCHOI'O KaHIIEPOTeHe3a

s 1932-1933 T — 3asenyoWMi

pocpeccop B.A.bapbikuH,

kKadenpod MUKpoBronorimn
MeguUKUHCKoro dak-Ta Al'Y.

(OCHOBHLIE HAay4YHLIE paboTkl
NOCEBALLEHELI BONpOCam
MMMYHUTETA.

M3yqan 3tronorio 1
naToreHes ceINHoro Tuga,
Xonepel, cMBUpPCKOA A3BEI K
paspabaTtbiean MeTogbl MX 1879-1939
NPOQUNAKTUEN 1 OUArHOCTHKK.

Jouent ©.A Arydos

* 1933-1971 IT - 3aBeIyFOIIHH
KadeapoH MHKpPOOHOIOTHH AMII.
* Hay4Had DesSTeTbHOCTE —
pa3paboTka paHHeH THATHOCTHKH
cH(pHIHCA, H3YIeHHe
AHTHMHEKPOQOHEIX CBOHCTB
(¢pakuHH HadTaTaHa, H3y4YeHHE
SMHIEMHOIOTHH TyMBI B
peciryOIHKe.




Kadbeopa megnumHckon mmkpobuonorum 1 uMMmyHorsiorum (2)

[Mpodeccop H.[. AnHeB ; Un-kopp. AMEA,
" -
* 1971-1988 1T — 3aBeOyIOIIHH 3ach. JedT.HayKH,
kadeapoH MHKPOOHOIOTHH H npodeccop 3.0. Kapaes
* 2004 -2018rr -
BHpYCOIOTHH AMIT. % -
’ saBenviomuii Kadenpoit
+ Hay4Has nesTeaIbHOCTD — T L ——

H3y4deHHe aHTHMHKPOOHOH
AKTHBHOCTH Ha(pTaTaHCKOH He()TH

H (HTOHIIHIOB, TOTyIeHHBIX H3 * Hayunas peatensHocTs
: - H3VHIEHHE MHKO30E.

MHEPOOHOIOrHH |
uMmMmyHOIOornu AMY .

thmoner Azenfialimeama

ccop A A. Kagripoea

* 2019 — o HacT. Bpems -
sapegyroman Kadenpoit
MeIMLIMHCKON MHKPOOHOIOrHH 1
nMmmyHomorun AMY.

* Hayunas pesTensHOCTS —
HM3y4eHNe [IPOTUE OBMPYCHOM
aKTMBHOCTH MHTephepoHa U ero

[Tpodeccop I.T.MIGparuMoB

* 1988-2004 T - 3aBeIVIOIHH
Kaenpoi MHKpPOOHOIOTHH H
BHPYCOIOTHH AMY.

* Hay4Has OesTeIbHOCTE -
HCCIE10BAHHE AHTHMHKPOOHOH

AKTHBHOCTH ()HTOHITHIIOB H3 wraykropos, BUU-nrdesma,
(1opel AzepOaiTxaHa, 1939-2003 eupycHsle renatutel B u C,
H3y4eHHe rpHOoB poaa Candida. JIEKapCTBEeHHAA yCTOMIMEBOCTD

MHKODaKTepHii TvOepKynesa.






Cucrematumka (2pey. systema — yesioe, cocmaessieHHOe U3 yacmeu;
systematicos — ynopﬂdoquHbla) — bnonorunveckas HayKa,
KOTOpasdaA 3aHuMMaeTcsA BCeCTOPOHHUM OonMncaHunem
MUKPOOPraHNM3mMoB, BbiIsfiICHEHUeM CTeneHn poacTtsea Mexay
HUMUN N pacnpegereHnemMm Ha conoavdymMHeHHbIe rpynnbl.

=  MukpoopraHmambl — 3TO camasi obLLIMpHasa NO KONMYECTBY npeacTaBuTenen
rpynna. 9To cbopHaga rpynna, BHYTPM KOTOPOW nNpeacTtaBuTen MoryT
pasnnyaTbCs KNeTo4yHoW opraHmsaumen, mopdonornen n BO3MOXHOCTAMN
meTabonuama, Ho o6beanHEHbl MUKPOCKOMUYECKUMU pasMepamMi.

= HakonneHne orpoMHOro oakTuyeckoro matepmana B MMKpobuonormm
noTpeboBano BBECTU NpaBua onncaHusi o6bEKTOB U pacnpedenuTb Nx no
rpynnam.

= [1Ns BO3MOXHOCTM CpaBHEHUA Pe3ynbTaToB, NOSyYEHHbIX Pa3HbIMU
nccnegosartenamu, n ygobcraea padoTbl nosiBunacb HeO6Xo0aMMOCTb
knaccmdpnympoBaTb MUKPOOPraHM3MBbl.



CucreMaTuka- 3aHUMaeTcs:

onuncaHueM emaoB Mukpoopranmamos (MKO),

BbISCHEHWEM POACTBEHHBIX OTHOLLEHUA MEX Y
HUMMU,

0bbegnHEeHUEM X BO B3aUMOCBSA3aHHbIE U
B3aMMOMOAYNHEHHbIE rpynrbl (TAKCOHbI)

COCTaBJ/IEHWEM ECTECTBEHHOWN KnaccuduKaLmm
MKO



IIpo0/1eMBbI CHCTEMATHKH
MHUKPOOPTAHU3MOB

0 .0 'ekkens nepBhIM IMOMECTHII BCE
OTHOKJIETOYHBIe (MHUKPOCKOIIHNYEeCKHE)
OpPraHHU3Mbl B HOBOE HapCcTBO Prostista 0TAeIbHO
oT pacrenuil (Plantae) v ;kUBOTHBIX (Animalia).

O IlosiBaeHHe 3TEeKTPOHHOTI0 MUKPOCKONA BhISIBUJIO
ABe IpyNIbl PYHIAMEHTAIBHO OTIHYA0 LIHXCS
KIEeTOK: MPOKAPHOTHI M 3YKAPHOTEL

O B 1967 r. 0bLTO BBIAETIEHO OTACIBHOE IAPCTBO
rpuosl (Fungi).



IIpo0/1eMBbI CHCTEMATHKH
MHUKPOOPTaHU3MOB

O B XX B. npolieMEl B CHCTeMATHKE MEKPOOPTraHNU3MOB, a4
DakTepHil B 0CO0EHHOCTH, CTAIH BO3PACTATH C
YBEIIUYHUBABINUMCH 00bEeMOM 3HAHUMN 00 ITUX
OpraHu3Max.

O B 1980-x rr. 6611 DpoBeaeH QuiIoreHeTHYeCcKIUin AaHAINA3
Bcex (bopM KIeTOYHOH KH3HHA, OCHOBAHHBIN HA
CpaBHUTEIBHOM ceKBeHHpoBaHnnn PHEK maioii
cy0ObeTuHUNBI pudocoMBbl. beLIO JoKa3zaHo, 9TO
CYIIECTBYIOT IB€ CaMOCTOSATENIbHBIC TPYIIEI NPOKAPHUOT.

O B pesyviabpTare OBLINA OIpeaeIeHbI TPH KIIeTOYHBIE (DOPMBI
SKM3HH: 3YKaApHOThHI, IPOKAPHOTHI H apXeH.



/

K LCunr (1998
Fekkens (1894) | Virrrexep (1969) | Base (1977) | Buze (raap) | "2Eanbe-Comir (1936)
Tpu uapctea | lss yapere | lllecrs wapers | Tpn gomexa e gomcin
g H CEMb LIApCTR
HKHBOTHBIE HHBOTHEIE HKneoTHbIe KMBOTHLIE
[ pHOkl pube [ pubsl
Pacrenns Pacrexns Paciennn Jykapnotel | dykapuotel | Pacrenus
XpommcTit
1 llpocresime | lpocreimne
[poTnCThl
n'pOTIlCT hi et et b el
Mosepsi -F Mpoxapmotsl
bakTepun bakTepuu bakrepuu

-




Cucrembl Kiuaccupuramum

O B Hacrofillee BpeMs B MEKPOOHOJIOTHH
NPHHATHI IBA PA3JIHYHBIX MOAX0/1a K
CHCTeMaTHKe, 00yCJIOBIHBAIOIIUX
CYILIECTBOBAHUE IBYX CHCTEM
KJIACCH(PHKANNHN . PHIOTCHETHICCKOH
(ecTecTBeHHOM ) H (PEHOTHIIHYECKOM
(HCKYCCTBEHHOIM ).



Cucrempbl Kiaccupuranmu

B ocHOBY gpuiiozenemuueckoit
KIACCH(PUKANNH MOJI0KEHA H/Ies
CO3IAHHUA CHCTEMBI NPOKAPHOT,
00BEKTHBHO OTPAKAIOIIECH
POACTBEHHBIC OTHOMICHHA I MEKTY
PA3HBIMH I'PyNnaMu OAKTEPHH U
HCTOPHIO UX IBOJTIHOHHOTO
PA3BHTHA.



CoBpeMeHHas Kiaccudpukaums
MUKNOOPraHM3MOB

The Tree of Life

Dactera &
1!?,( // MNpepnoxeHa 8 1990 r. Kapnom Bése,
Flae § Y :
,\é\l 78N v ; 7 KOTOpPbIW pasaenun Bce
S awNM T o AL 1/,: P YKUBbIE OPraHU3Mbl Ha TPU AIOMEHa:
M?ﬁ“‘i :Ss';'/ St ; it/ et
Y Q’K e s apxeu (Archaea)
g = S AT . :
e A i
ﬂ_,«"../}:élg e \;:‘5 .{%\\ Anthacs yKap ry
“ >
', Haubonee paauKanbHOE OTAMYUE OT Npe bl AyLLMX
\\ k: CUCTEM COCTOSNO B TOM, 4TO BakTepum (NpokapuoTsl)
2 S NN 1N pa3feneHbl Ha ABa TakcoHa (apxen u baktepuu),
,,:;? I -\_\\ "o, KRXAbIN U3 KOTOPbIX MMEN TOT XKE PaHr, 4YTO U
RN N\, 3YKapUOThI.
' PR TR\ o
Eucerya 15 ii > »
B | \4\ «LUCA» abbpesuarypa c aHra. a3bika
- A Pac, Sekence 1267 last universal common ancestor.
Xun npeanonoxurensHo 3,5—3,8 Mapa net Hasag,
17

MOMKN®2, Ocranoea T.C.
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Kpurepun QpuioreHeTn4ecKou

KJIacCH(puraAnun

0 Kapa Bés npeano:kua B39Th 32 0CHOBY
npoxkapuoTHyw 168 pubdocomansnyw PHEK.

O ITa MOJIEKYJIa BXOJAHUT B COCTAB pHOOCOM, KOTOpHIE
O0TBEYAIOT 332 CHHTE3 0eJIKa. ANNAPAT CHHTEe3a 0eJIKa
HE3HAYHUTENHLHO MeHdAeTcd BO BpeMeHH. 1loaTtomy B
mosreryiax pPHK pasHbiXx opranusmos
0OJBIIMHCTBO HYKJIEOTHA0B HEU3MEHHO, a
H3MEHAASCA B IIponecce 3BOIOIHUN YacTh
VHUKAJIBHA VI KOHKPETHOI'0 OpraHu3ma.

0 16S pPHK cocrout u3 1500 nykiaeoTuaoB, U3
KOoTOpHhIX Y00 — KOHCEepBATHBHBI, T.€. OHA MOKeT
CYHUTATHCA CBOCOOPAZHBIM OUON0ZUHECKUM
CEHEMUUECCKUM (XPOHOMECHIPOM)) .
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Kpurepuu puiioreHeTn4eCKon
KJIaccupuranuu

I CpaBHHBaﬂ HYRKJICOTHIHBIC ITOCICA0OBATCIIBHOCTH ITOH
MOJICKYJIBI ¥V PA3HBIX OPIradHU3MOB, MORHO IOJIVIHTD
I'PYHIIBI CXOACTBA OHOJIOTHYEeCKHX Oﬁ'beKTOB, OTPa’RarnII e
HX POOCTBCHHLBIC CBH3H H 3BOJIOIAOHHOC Pa3BHTHE.

O Ha ocHOBe MHOMKECTBA CPABHEHNI OBIIIO IOCTPOECHO
(puiroreHeTHYECKOE APEBO, I/le BCe NPeICTABUTENH KUBOL0
MUpPAa pa3gelieHbl HA TPH GOJBIINX JOMEeHA (UMIIepUH,
HagnapceTBa): Bacteria, Archaea n Eukarya.

O lomensl Bacteria u Archaea cogep;RaT TOJIBKO
NpoKapuoOTHYeCKHAEe OPraHus3mel, a nomeH Fukarya
00beIUHAECT BCEX 3VKAPHOT - KaK OJTHOKIIETOYHBIX, TAK U
MHOTOKJIETOYHBIX, BRI Yas YelloBeka. OQHoBpeMeHHO
OBLIIO JOKA3aHO, YT0 MHTOXOHAPHAH H XJIOPOINIACTHI HMET
NPOKAPHUOTHOEe CUMOHOTHYECCKOE NPOUCXOKICHME.



Kpurepuu puiioreHerndecKoun
KJIacCH(puraAnun

O B macrosmee pemMs Ias HIEHTHQUKAITHA
KOHKPETHOr0 MHKPOOPraHN3MA CHAYAIA BBIACJIAIOT
ero YNCTYIO KYJAbTYPY U DPOBOIAT AHAJMS
HYKI1e0THTHOH mocaenosareabaocT 168 pPHK. On
IO3BOVISIET ONPEILJIUTE MECTO MUKPOOPraHN3MA HA
(PHJIOreHETHIECKOM APERE.

O IIpusTom 90% coBmaneHuii roBOPHT O
NIPHHALICKHOCTH K OIPeIeICHHOMY pony, 97% - K
ompeneneHHOMY Baay. lig yrouHeHHIA
TAKCOHOMHYECKOH nmpuHaIIesKHocTH npoeoaaT JIHK-
JHK-rabpuan3anmio, koTopas gaet >30% copmaaeHus
B npexenax poga u >70% - B npegeaax Buaa.



Knaccudukauma mmkpoopraHmamosB

[0 NPUHLUMNY KNETOYHON OpraHM3aLum BCE MUKPOOPraHU3Mbl pa3fieNneHbl Ha:
= HekJiIeToYHble (AoK1eTOo4YHbIe (POPMbIl) — BUPYCbl, BUPOUAbI, MPUOHDI;
= KneTouyHble hopmMbl — bakTepumn, apxebaktepumn, rpmbbl, NpocTenLne.

KneTouHble (opMbl XXM3HW BKIOYAKOT 3 IOMEHa:

1) nomeH «Archaea» - npeaKoBble NPOKapuMoTbl NN NpeakoBble 6akTepum
(apxebakTepun);
2) noMeH «Bacteria» - npokapnoTbl (MCTUHHbIE BakTeEpUK Unn aybakTepumn);

3) aomeH «Eukarya» - ayKkapuoTbl.

B nomeH «Eukarya» BxopaT:

> uapcteo (Kingdom) rpubos (Fungi);

> uapctBo (Kingdom) »wuBoTHbIX (Animalia) ¢ noguapcTeom npoctenwmnx (Protozoa);
> uapctBo (Kingdom) pacrtenni (Plantae).



: Baktepuu (Bacteria)

— XapaKTepum3yTCA OTCYTCTBUEM
A0Pa N APYTrUX BHYTPEHHUX
MeMbBpPaHHbIX CTPYKTYP, NPOCTbIM
LIUTOCKENIETOM, HE NO3BONAOLWUM
OCYLLECTBNATb SHAOLUMTO3 U
3K30UMTO3, Pa3MHOXKEHUEM NYTEM
OUMHapHOro AeneHus.

— TONbKO B Npeaenax AoMeHa
Bacteria BcTpe4yaeTcs NnenTMaorinKaH
B COCTaBe K/NIETOYHOWN CTEHKM.

s
-----

o

o sl

/"Apxeu (Archaea)

— CXOXM ¢ BakTepuamm no Tmuny
OpraHu3aunn KNeTKn, OAHaKo
YyCTPOWNCTBO HONbLINHCTBA
MONEKYNAPHbIX CUCTEM POAHUT UX C
3yKapuoTamu.

— BaKHbIM OTIMMEM apXel OT
APYrnx LOMEHOB ABAAETCA
aNlbTEPHATUBHbBIA XMMUYECKNIM COCTaB
MeMbpaH: OHWM NOCTPOEHbI HA OCHOBE
npocTbix a¢pupos docdornnuepona u

epneHoBbIX CNMUPTOB.

.,

~~~~~

______________________________________________________________________________
~

eJykapuortbl (Eukaryota) — oTAM4aOTCA HAaIMYUEM AP, MHOXKECTBA
BHYTPEHHUX MEMOPAHHbIX CTPYKTYP, C/IOXKHBIM LIUTOCKENIETOM,
HaAMYMem npoLeccoB MMTO3a U Meino3a.
*[10 coBpeMeHHbIM NpeacTaBAeHUAM 3YKapUOTbl UMEIOT XMMeEpPHOoe
NPOUCXoXKAeHNe — 60blLaA YacTb MONEKYNAPHbIX CUCTEM
. MPOMCXOAMUT OT APEBHUX apXENHbIX NPEAKOB, B TO BPeMs Kak
MUTOXOHAPUN ABNAIOTCA NOTOMKAMM CUMBUOTUYECKUX BaKTepuiA.

AN
>
________________________________________________________________________________________
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Mup MmuxKpooO6OB

Hexuterounpre KiaeTtouynsle ¢ opMbI
¢opmbl
Homen «Bacteria» | Jlomen «Archaea» Jlomen «Eukarya»
|
IIpokapuoTsl DYKAPUOTHI
Ipuonni *bakTepun Apxebakrepuu| [Ipocreiimmue I'pudsI
CTOHKOM (mapcTBoO (uapcrBo Fungi)
gggggggon Animalia, THII
> ~
Bupounsr | [0 orpu- IIOI[APCTBO Zygomycota
LHaTeJIbHbIE Protozoa): THII
Bupycsi (mpoTeobak- THI Ascomycota
TEPUH U AP.) Sarcomastigophora | Tun
OBaKTep“" THII BaSidiom}‘COta
C TOJICTOM Apicomplexa THII
KJICTOYHOM THUII Deuteromycota.
%31:41;00?{0 Ciliophora WU
e THI MHTOCTIOPOBBIE
Microspora rpHOBI
“bakTepum
0e3 KJIETOYHOH
CTEHKH —

MHUKOIIIIa3MbI




CucremMaruka MUKPOOPTaHU3MOB

- CncremaTtuka BKJIIOYAET TPU YaCTM:

- TAKCOHOMMSA (rped. taxis — pacrnonoXxeHue no nopsaaKky, 3akoH)
- 9TO pasfen cucrtemMaTuku, n3yyarowmnim NPUHUMNGLI U MeTodb!
pacnpeneneHusa (knaccugukaumm) opraHM3mMoB B
nepapxny4eckom nopsiake.

- KnaccudumkaLms — npowLecc pasgeneHns MHoXecTBa
OpraHM3MoB Ha OCHOBE OOLLIMX NPU3HAKOB Ha ornpeaeneHHbIe
TaKCOHOMMYECKME rpynnbi;

- ngeHTndpmkauuma (nar. identifico — otoxxgecTeneHmne) —
yCTaHOBNEHME NPpMHaANEeXHOCTU N3yHaeMoro opraHmu3ma K
TOMY UK MHOMY TaKCOHY.



TakcoHOMMUYeCKUue KaTeropum

TakcoH — rpynna
MUKPOOPraHM3mMoB,
0ObeAMHEHHbIX NO
onpeaeneHHbIM CBONCTBaM
B pamMKax TOW U MHOWU
TaKCOHOMUYECKOW
KaTeropun.

TakcOHOM BbICLLEN
KaTeropum
MUKPOOPraHM3mMoB
SABMAETCA AOMEH |,
o6beanHALWMA B NOpAOKe
nepapxmm cuctemy
TakCOHOB Dofee HU3KOoro
paHra: yapcrso, otaen
(Tvn), Knacc, nopaAoK,
CeMeucTBO, poa, BuA.

Knaccucukauums xuBbix opraHu3mMoB

TAaKCOHOMMYLCKME KATETOPHM

Jlomen Domain
Uapcreo Kingdom
Tun* Phylum*
Knace Class
MNopsaox Order
Cemencrao Family
Poa Genus
Bup Species

g TAKCOHOB BBICIIECIO PAHIR NPESUTOMTHTChRHO
Hassauue «Tune (Phylum), a ne «Oracas (Division).




Bua Mmukpobos

Bua —COBOKYMHOCTb MUKPOOPraHM3MOB, MMeoLKNX obLlee 3BoNIOLUNOHHOE
npoucxoxaeHme, 6nn3knm reHoTun (BbICOKYIO CTENeHb reHEeTUYECKON
romosiornu, Kak npasuno 6onee 60%) n MakcMManbHO 61mn3Kue

(HEHOTUNNYECKME XapaKTEPUCTUKM.

NMoasna, wnm BapmaHT (var) - MMKpobbl, OTIMYarowmecs No OTAebHbIM
NPU3HaKaM:

- MopdonornyeckuMm - Mmopdosap,

- CeposiIornyeckmM - ceposap,

- bBuonornyecknm — 6mosap,

- BIOXMMNYECKMM — XeMOBap,

- YyBCTBUTESTbHOCTU K H6akTepuodaraM — garosap.



3. Cucrema o6o3HaueHns MKO
(HoMeHKNaTypa)

HomeHknatypa MKO- 310 npucBoeHne ynopsaaovyeHHbIM
rpynnaM MMKpOOPraHM3MOB HAay4YHbIX HAMMEHOBAHUM.

B coBpeMeHHOM KnaccuuKaumnm, Hay4Hbin A3bIK- J1aTUHCKMUNA

BennymHa MMKPOOPraHM3MOB U3MEPSAETCA B MUKpOMETPaX
(MKM)

[lonb3yoTCcs 6UHOMMANBHON CUCTEMOMN 0603HaAUEHUS
obbekTa, BKIKYAKOLLEE ponosoe " vaosoe Ha3BaHUA.




[lepBoe Ha3BaHue- 0603Ha4YaeT poA M NULLIETCA C NPOMNUCHOW
OYyKBbI.

Bropoe Ha3BaHue 0603Ha4YaeT BUA M NMULLIETCS CO CTPOYHOM

OyKBblI.

CXEMA ®OPMUPOBAHUA BUHOMUWUHAJIBHOIO HASBAHUSA
MUKPOOPIrAHU3MOB

DamMunus asTopa
3HAKH
\ 4 Mopdonorus ko-

Mopdonorus 6axrepuii

Bacillus anthracis Bacillus

Knuauuyeckue npu-

JIOHHH

Mecto obuTanus

I'eorpadpuueckoe
MECTO BBISABJICHHA

anthracis

n (nanoyka) (yronb — «aHTpauuT»)
Salmonella typhi Salmonella typhus
(CanbMoOH -—— aBTOp) («TymaH» — 6pepn)
Staphylococcus Staphylococcus aureus
aureus (rpo3abs BUHOrpaaa, wap) | (30N10TUCTLIA LBET KONOHUN)
——

Shigella dysenteriae Shigella dysenteriae

(LLura — asTop) (paccTpoilcTBO KULLIEYHUKA)




CoBpeMeHHble noKa3aTenu
naoeHTuUpmnkKaumum 6aKkTtepumn

= OeHoTUNMYecKkmne nokasaTenu: okpacka no pamy,
Mopdornornyeckmne n KynbTypanbHble CBONCTBA,
buoxmmMmmnyeckne peakumm, aHTUreHHble CBOMCTBA M Ap.

s [ eHOoTUNMYeckne nokasaTernun: COOTHOLLEHME
ryaHuH+uUnTo3uH, rubpuamnsaumna AHK, nnasmmgHbin
aHanma, pudboTunupoBaHme u ap.

s OdunnoreHeTnveckme nokasarenun:. aHanms pPHK-
nocneanoBaTenibHOCTU, CeEKBEHUPOBaHME 16S n 23S
pPHK, PHK-PHK-rubpuansauusa, amnnudoukauyms QHK
nap.



MHOTOYMCJIEHHBIENPUSHAKW, -
MCTNONBb3YEMbIE OJ19 TAKCOHOMMWMHYECKOW
KITACCUMDPUKALLIMU MUKPOOPrAHVM3IMORB

I''EHETHYECKHE

MOPDOJIOTHYHECKHE YIIBTPACTPYKTVYPHBIE

XHMHYECKHMHE THHKTOPHUAJIBHBIE

) ITPHU3HAKHU

AHTHIEHHBIE HYBCTBHTEJIBHOCTD
K BAKTEPHOD®AI AM

TAKCOHOMMUYECKHE ,

BEHOXHMMHYECKHE KYJNIBbTYPAJIGHBIE

| I

OCOBEHHOCTH
THUTAHHS THIT ABIXAHKHSI




CucremMsl KiIacCHPAKATAN

Denomunuyeckas Kiaccupuranua
npecienyeT, B IEPBYIO OYepe/b,
NPAKTAYCCKHE IEJIH,
3AKJIIOYAI0OIIHECH B TOM, YTOOBI
ObICTpee YCTAHOBHUTH
NPHHALIC)KHOCTE MEKPOOPIraHA3Ma K
ONPEICTCHHOMY TAKCOHY.



- MWaentudguxanus npokapuoTos

O Cerogad 3agavya OBICTPOH HICHTHPHUKANNHA IPOKAPHOTOB
pemaerces ¢ NOMOIIBI M3ganua «OnpeneinTeb
oakTepuin» bepmku (Bergey’s Manual of Determinative
Bacteriology), nepunoguuyecku nzgapaemont O01IecTBOM
aMEPHKAaHCKAX 0AKTEPHUOJIOrOB ¢ IPHUBJIeYeHHEM K er0
HANNCAHWI0 KPYNHBIX CIEeNHATHCTOB U3 APYIHX CTPAaH,
M3VYARIINX Te WA UHEIE TPYINEI 0aKTepHui.

O Ileppoe n3ganne Onpegeuresis ObLI0 BRIOVITEHO B 1923
. [PYOIOH aMePUKAHCKUAX 0AKTePHOJIOr0B O/
pykoBoacTBoM [l bepaikn; qeBdToe H3TAHUE B PYCCKOM
nepeBoge Boinuio B 1997 r



Onpepenutenb bepaxu

OMPELE/MTEb
BAKTEPUIA
BEPIDKU

2

Wstematie BAKTEPMA
BEPIDKY

1

s v A

’ 4 '
h;lrlc'rlnlnz\
NN .




- DeHOTHIIHYECKA KIACCH PUKAIMS

O Raaccupuranua bepru ABJIAETCH CTPOTo
HICHTH(PHKATHOHHON H HEe PeniaeT 3aaayu
BBISIBJICHUA 3BOJIIOIIHOHHBIX CBA3EH MEMKIY
NPOKAPHOTAMH. |

O B 3T0M KXe PYKOBOJICTBE IIPeIJIOKEeHA cXeMa
neJeHHs mapcrBa Procaryotae Ha BBICIIIHE
TAKCOHBI (OTIeJIbI, KIACCHI).

OB OCHOBY JCJICHHH HAa OTAC/IBI ITOJIOZKCHO
CTPOCHHC KJIETOYHOH CTEeHKH.



Onpenenutens 6aktepun bepaxu (1994):
1. Gracilicutes — TOKOCTEHHbIE,
rpamoTpuuarensHble (1 — 16 rpynnbi);

2. Firmicutes — TONCTOCTEHHbIE,
rpamnonoXxunteneHble (17 — 29);

3. Tenericutes — NULLEHbI KNETOYHOW
cteHku (30-asa rpynna);

4. Mendosicutes — apxebakrepunu (CTEHKK
NMULLEHbI NenTUAornMKaHa, UMerTCs
0CODEHHOCTU CTPOEHUSA pUBOCOM,
membpaHbl 1 PHK — 31 — 35 rpynnbl).



aKCOHOMMYECKME rpyn

CoroiaCHo Onpep,enmemo Nno cuctremMatTumKe

6akTepun bepaxu (Bergey’s Manual of Systematic

Bacteriology; 5 TomoB; 1TOM - Bbiwwen B 2002 r.).
 Tom 1A: lomeH Archaea

° IIPUMHUTHUBHBIE, AJANTUPOBAHHBIE K CYIIIECTBOBAHUIO B
AKCTPEMAaJIbHBIX YCIOBUAX OAKTEPUU HE UMEIOITHE
MEIUIIMHCKOI'O 3HAUEHU .

- Tom 1B: /lomeH Bacteria
* Tom 2-5:

° Tun Proteobacteria — rpamoTpunaresibHas KJIE€TOUYHAS
cTeHka (u3BecTHO OoJiee 400 PoaoB U 1300 0003HAUEHHBIX
BU/IOB)

> Tun Firmicutes — B OCHOBHOM I'PaMIIOJIOKUTEIbHBIE
OakTepun ¢ HU3KUM cogepkanuneM G + C (menee 50 %)

- Tum Actinobacteria — rpaMIIo3uTHBHBIE OAKTEPUH C
BbICOKUM conep:kanueM G + C (6osee 50 %)



TakcoHOMMYeCKue rpynnbl 6akrTepumn
cornacHo onpeagenurtento bepaxu

= B nomeH «Bakteria» Bxopat 24 tuna n 33 knacca
rpaMoTpuLaTeNbHbIX 6aKTEPUIN C TOHKOWN KNETOYHOW CTEHKOM
(Gracilicutes), rpaMmnonoXxuTenbHblX bakTepu ¢ TONCTOU
kKneTto4yHon creHkoun (Firmicutes) n baktepumn 6e3 kneTouyHom
cTeHKkM (Tenericutes). MeamumnHcKoe 3Ha4yeHne NMetoT
npeacraBuTenn 6 TUMOB.



TOHKOCTEHHDBIE, TOJICTOCTEHHBIE,
I'PAMOTPULIATE/IBHBIE I'PAMITOJIO KU TE/IBHBIE
BAKTEPUUA BAKTEPUNA

@
MEeHUHIOKOKKH - % & | ITHEBMOKOKKH & %
[OHOKOKKH o 9 CTpenToOKOKKH cot” e
BeitsioHenisl o ® o Crapuiokokku 0"‘
[Tanouku & e ™ | [Taouku w T
BuGpuroHbI 7~ N | Bamwuer® N —
Kamnunobdaxkrepuu,
XGHHKO6aKT€pI/II:)I/I N Kyocrpuamn™ e e —
® =
CriMpuILIBI | Kopune6akrepuu oo °
CrupoXeThl :;MW <73 Muxkobaxtepun i
Pukkercuu - B » | bubnnodaxrepun -
 Xmamuuu « " _ . ° | AXTUHOMULETHI ’Q

PacnonoxeHue cnop: 1 - HeHTpajabHOE, 2 - CyOTepMHUHAIBHOE, 3 — TEPMUHAJIBHOC



[lpmeHsieMble B MUKpoOOUMonorum
TePMUHbI ANAa obo3Ha4YeHUss MUKPOOOB

Uncraa KyabTypa - COBOKYNMHOCTb MUKPOOOB OHOMO
BMAA, BbIPALLEHHbIX HA NMUTATENBHOU Cpeae.

LLITaMM — yucras KynbTypa MUKPOHOB, BblAENEHHbIX U3
onpeaeneHHOro NCTOYHMKa.

KnoH — nonynsaums MMKpob0B, MOSTyYEHHbIX U3 OJHOW
KNETKM.

Monynsauunsa — COBOKYNHOCTb 0coben onpeaeneHHoro
TMNa, BHYTPU KOTOPOro HET U30MSLUNOHHBIX 6apbepoB U
NponcxoauT cBObOAHOE CKpeLMBaHne Mexzay ocobsiMu



METOAbl MUKPOBEUONOIM'MYECKOWU AUATHOCTUKMU:
1. MUKpockonuyeckum Metoa.
2. Mukpobuonornyeckum (bakrepmonormyeckum) Metogq.
3. Buonornyeckuu metogq.
4. UMMyHONOIrM4YeCKUn Metoq.

- CepoJIorMYecKum,

- annepronorunyeckun

5. MonekynaapHoO-reHeTU4YeCKUA MeTtogq.




MUKPOCKOMUYECKU/A METO[

AR

* PesynbraTbl MUKPOCKONMUYECKUX
uccnenoBaHUM HOCAT
OPUEeHTUPOBOYHbINA XapaKTep TaK Kak
MHOIMe MUKPOOPraHM3Mbl NI EHbI
MOPdONOrnYecKUX U TMHKTOPUanbHbIX
ocobeHHOCTeNn.

TeM He MeHee MUKPOCKONUen
MaTepuana MOXHO onpenenutb
HeKoTopble Mopdonoruyeckue
NnpU3HaKu Bo30yauTenen a Takxe
YCTAaHOBMUTb (PAKT HANUYUA NN
OTCYTCTBUA MUKPOOPraHu3MoB B
npucnaHHbIX obpa3uax.



MUKPOBUOJIOMMMYECKUM
(BAKTEPUONOIMNMYECKUN) METO[

1 «30J5I0TOW CTAaHOAPT»
MUKPOOMONOrnYecKom ANarHoCTUKM,
pe3ynbTaTbl MUKPOOMONOrnyeckKux
nccnegoBaHUM NO3BONAKT TOYHO
YCTAaHOBMUTb (PaKT HaNU4Yus
BO30yauTens B uccnegyeMmom
Marepuane.

MoeHTUDUKALMUIO YACTBLIX KYNbTYp
NpPoOBOAAT 10 BUAA MUKPOOpPraHM3ma.

57 MyShared
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BMONOIrMYECKN METOL

1 MopgenupoBaHue
3KCNepuMeHTanbHbIX UH(EKLUN Y
nabopaTtopHbIX XUBOTHbIX —
Ba)XXHbIW UHCTPYMEHT U3YYeHUA
naroreHesa 3aboneBaHuUsA U
XapaKTepa B3auMoeuCcTBUMA
MUKpPOOpraHusma u
MaKpoopraHusma.



MMMYHONOIMYECKUN METO[

ceponormquKMﬁ

BoifaBneHus cneundpunyeckux AT m Al —
BaXXHbIW MHCTPYMEHT B [IMarHOCTUKe
WHeKUNOHHbIX 3aboneBaHuin. Ocobyto
LLIeHHOCTb OHU UMEIOT B TeX ClyyasiX, koraga
BbleNnUTb BO30yauTenb He npeAcTaBnseTcs
BO3MOXHbIM.




MUMMYHOIOIMNMYECKUN METO[

annepronomqecmﬁ

1 AHTUreHbl MHOTMX BO30OyauTenen obnagaot CEHCUOUNU3UPYIOLLUM
OelCcTBUEM, YTO UCNONb3YHOT ANA ANAarHOCTUKU UH(PEKLIMOHHbIX
3aboneBaHuM, a TaKXe Npu NpoBeaeHUn 3ANUAEeMUOTTOrMYeCKUX
MccneqoBaHUM.

HauGonee nssectHa npo6a MaHTy, ucnonb3yemas Kak ans
OWarHoCTUKU TyDepKynésa, Tak U NS oLeHKU HeBOCNPUMMYMBOCTHU
opraHusma K Bo3byaurenio.



MONEKYNAPHO-BEMOJIOMMYECKUA METOL,

1 OOHMM U3 caMbiX COBpeMeHHbIX MeTOjOB
MOJIeKynspHOW OMonoruu ABNAETCA MeTof
NMUP — nonumepasHas LenHasa peakLus.
UccnenoBaHue Metogom MNLUP umeet psan
npeMMyLLecTB, TaK KaK flaHHbIWX MeToq
No3BOJIAeT YBeJNIMYUBATb
(amnnudcdpuumnpoBaThb) B COTHU pa3 y4acToOK

. AHK Bo3byauTtens 3aboneBaHus B

.~ uccnegyemMom obpasue.

Metopq MNLP nmeet BbICOKYHO
YyBCTBUTENIbHOCTb U AaDCOMNOTHYIO
cneynPUYHOCTb.




CoBpemeHHaa Mnkpobuonornyeckaa nabopatopums
C3rMy mm. .. MeyHunKoBa

MpuGop anna
MALDI-TOF NuP+ESI-TOF ~—aBTOMaTU4eCKoro nocesa
MpoTeomuka ¢ L “6uocyGeTpaTos

OTKpbITUEM HOBbIX BOMapKepoB;
naeHTudpukauma m/o

L,

u3atop gns
reMoKynbTu-
BUPOBaHUA

/ AHanusarop ana

naeHtTudukaumm m/o n

onpeaeneHua
YYBCTBUTENBHOCTU M/O K
! - — OHK- cekBeHaTOp npenaparam
%al-ﬂme nup uaeHTUnKaums

KONMUYECTBEHHbIW aHanua GakTepuit, rpuoos, Bupycos

BakTepuii, rpu&sw






Heobxoanmas yyebHas nutepartypa no
MeANLMHCKON MUKPOOBMONOrMn 1 UMMYHOJTOM UM

MEJUIIHHCKA

MHKPOBHOJIOTHA,

BHUPYCOJIOTHA
A UMMYHOJIOTHA

o TAXIHE!
lm:w— xa mu AA. Bopobacd

ATJIAC

o MEAVLVHCKOW
MWKPOBWNOJIOTUN,
BUPYCOJI0TUN

N UMMYHOJ10IMN

Mo

A.

A.A. BOPOBLEBA
B.B. 3BEPEBA

MHKPOBHOJIOI M
1 HMMYHOJIOTHA

flon peasciyen
A A Bopobuesa

MEAWLIMHCKAA
MIUKPOBUONOTHA,

BUPYCONOrUA
[ MMMVHOJIOI'MH

uuuuu
PAMH BB 3sepesa,
pmheccopa M.H. Boityetko

OFrNABNEHMUE

PyxoBoncrso

K J1a0OpaTOpHBIM
3AHATUSIM _

0 MUKPOOHOIOr UM



3aKkn4veHume

Mwukpobuonorua (Microbiology) - y4eHne 0 MUKPOXN3HU, U3yHEeHUEe caMblX
MENKNX XUBbIX CYLLECTB, KOTOpble HEe BUAUMbI HEBOOPYXXEHHbIM rf1a3oM

MeanuuHckas MMKpoburonornsa naydaet NnaToreHHble AN YenoBeka
MUKPOOPraHnamMel, a Takke 605e3HU, KOTOpble OHW BbI3bIBAlOT, NATOreHes3 aTnx
3aboneBaHumn, Ux NabopaTopHy AMarHOCTUKY, fiedeHne n NpodnnakTuky.

cTopuyecku nyTb pasBuUTUS MUMKPOOMONOrMM MOXHO pasgenuTb Ha 5 aTanos.

Cuctemartuka — buonormnyeckas HayKa, KOTopad 3aHUMaeTCA BCECTOPOHHUM
ornncaHnem MmMKpoopraHm3moB, BbIACHEHNEM CTENEHN PpOACTBa MeXay HUMU U
pacnpegeneHnemMm Ha CornogvYynHeHHbIe rpyrnbl.

B HacTodwee BpeMs B MUKPOBMONOrnmn CyLLeCcTBYIOT ABE CUCTEMBDI
Knaccudukauum: dpunoreHeTnyeckaa (ectectBeHHas) n deHoTunmnyeckas
(MCKycCTBEHHas ).

[peacTaBUTENM XMBOrO MUpa OensATCs Ha 3 JOMeHa — apXuun, NMPOKapUoThI U
9yKapuoThl.

CyLiecTByeT 6 METO40B MUKPODMONOrMYECKMUX UCCreq0BaHUMN:
MUKPOCKOMNMNYECKUIN, DaKTEPMONOrndeckmin, Bonorn4eckmin, CEponormiyeckni,
KOXXHO-asrineprnieckum u MonekynapHo-reHeTM4eCKN.
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