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Breaenne

Yuebnoe nocobue «Berepunapnas  muxpobuonorus u
HMMYHOJIOTHS) TIPEIHATHAYCHO JUIA CTYACHTOB, O0YHalOummMXCs Ha
GakynbTer  BETEPHHAPHH M NOAYHAIOUMX  KBAUTHOHKALKIO
BETCPHHAPHBIX BPAYcCi.

B yueGHoM 1nocoOHE CTYACHTBI MOIYT O3HAKOMMTECH C
OCHOBHBIMH  Ipynnamy  OakTepuit  KHBOTHBIX ¥ [ITHIL,
cocrapiAommx ocoboe LAPCTBO KMBBIX cyumects Procariotae,
paccMoTpeTh  OCOODCHHOCTH  MX  OMONOrHYECKHMX  CBOMHCTB,
0coDEHHOCTEI POCTA M PAa3MHOKCHMSA, NOAYYHTE NPEACTARICHHE O
HauboJiee MHTEPECHBIX NPEACTABUTENAX AAHHOM IPYNILi, NOKAIATH
OCHOBHBIE HATPABJICHNA " NEPCNeKTHBA PAIBHTHSA
MHKPOOHOIOrH4ECKOil HAYKH.

Berepunapnas MHKpOGHOIOIH M MMMYHOJIOIHAZCINTCS HA B2
pasjena; o0mas MHKPOOHMOJIOrHS M MMMYHOIOIMH; HacTHAad
MHKPOOHOJIOrHS.

B pasgene «OOmas MUKPOOHOJIOIHMS M HMMYHOTOIHS»
OCBCLIAIOTCHA  BONPOCHI  HM3y4aeT MNaTOrCHHBIC [UIE JAHBOTHBLIX
MHKPOOPIaHH3Mbl M PACCMATPHBACT MOPMONOrHIO ¥ HHIHOIOIHIO
NaTOrCHHLIX ~ MHMKPOOPraHM3MOB, TO  €CTb  OCYILUCCTBIACT
MUKPOCKOMHYECKHE M JIDYTHE BH/IBI MCCIICIOBAHMIL, i3y4aeT oOMeH
BEIIECTB, IMTAHME, JBIXAHHE, YCIOBHA POCTR M PAIMHOKCHHA,
FCHETHYCCKHE OCOOCHHOCTH; POJIb MHKPOOPIAHH3MOB B 3THOMOIHI
H naroreHese MHQEKUHOHHBIX 0OJIE3HEH; OCHOBHLIC KIMHHYCCKHE
NPOSABICHHS W PACNPOCTPAHEHHOCTH BLI3LIBACMBIX 3a001CBAHMIL;
cneud(UYecKyl0  AMArHOCTHKY, NpPOMHIAKTHKY ¥  JICHCHME
HH(EKUHOHHBIX 3aboneBanHii; IKOIOrHIO [ATOreHHBIX
MHKPOOPraHW3MOB.

Hcropuss BeTepMHAPHOIT MHKPOOHONOIHH M  BHPYCONOIHH
CB3aHA C MMCHAMH BBIIAIOIIMXCA YUCHBIX, TAKHX Kak A. JIeBenryx,
P. Kox, 3. Jlxennep, JI. IMacrep, H.H. Meunukos, 1. Dpanx, M.B.
beiiepuuk, ®.M. Bepuer, JI.H. Hpanosckuit, H.. Famanes u ap.
3HAYHTENBLHBIIT BKIQL B PA3BHTHH MHKPOOHOIOTHH H BHPYCOIOTHI
B obnacTi MeanIHbl 1t Betepunapinn B Kasaxcrane n VaGeknerane
BHecaH Takue yuenble, Kak X. JKymaros, C. Kapumos, H.X.
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Wiyparos, M.C. Cajiosiy, H.A. bynanos, KH. Byunes, B.A.
Marsuenxo, b.T. ToawcOaes, obnanarens opaena «Ilapacam K.b.
Busmes, axazenmxs HIL  Hsawos, T.C. Caiinynams, LILT.
Pacvaos, AM. Axmenos, HI llaroxun, M.IL Ilapmanos, b.
Epaaros, XK. bypxasosa, HK. Hkpamora u MHOrHe apyrue.



PA3ZJIE] L. OBIIAS MUKPOBHOTOI M
1. Heropust passuTust MUKPOGHOA0THH

ITanet pasBHTHI MEKPOGHOIOT MK

Heropuio  pasBuTHA MHKPOOHONIOIHM MOKHO payieiuTs Ha S
JTanos.

. Dmnupuveckut (onucamenvuoiiy) nepuod — 6-5 TeiC. AeTs 10
Hawel spel — XVI B. H. 3. Yenopexk nonsioswics maogamu
JIEATENLHOCTH  MHKPOOPraHmiMoB  (BuHozenue,  xaebonedcuue,
ChIpOJICNIHE, BBUIENKAa KOXK), He 3Has 00 ux cymectsopanuu. B Te
BPEMEHA BEPHIH, YTO OOJIC3HH MOCBLUIAIOTCA WIBIMH AYXaMmy WIH C
nomousio kosnaoseTea. M'unnokpar (460 r. no v. 3. — 370 r. g0 ®. 2.)
nojaraji, 410 Goje3Hu JOAAM N0CLUIAIOT He oI, @ BOSHIKIIOT OHM 110
PasHbIM, BIIOJHEC C€CTECTBCHHBIM, TIPHYHHAM. On ACIHI NOCACIHHE HA
aBa  knacca: ofOwme  (BpeAHBIC  BAMAHMA  KIHMaTa, [O4B.L,
HAClIe/ICTBCHHOCTH) M IM4HBle (YC/IOBMA JKH3HM M TPyAa, MHTAHMA,
Bo3pact). HaGmonas 3a Teuenuem Gonesnei, OH NPHUAEBAT CEPLEIHOE
3HayeHe nepuoaam  Ooneszneil, o0coOCHHO NMXOPAJOHHEIX, K
npeanoyarais, 410 MHOrue OOJIC3HH  BBIZLIBAIOTCH  KAKHMU-TO
MOCTOPOHHMMH  HECBHANMBIMM  NPHYHHAMM, HMCIOUIMMH  KHBYIO
NpUPOY M HA3BAI MX «MHA3MBI). ABTOP OGILIHPHOI'O L‘OGlel(Hﬂ H3 CCMH
KHUT «Onuaemumy. Uranbauckuii spay Jix. ®pakactopo (1546) tacke
NPEANONAraji * HUBYIO NPUPOAY AreHTOB MHACKUMOHHLIX 3300nCBANMIL
On cunrta, 4To Kaxias GoJe3Hb BbIBIBACTCA CBOMM «KOHTAIHEM», UK
npejoxpaHeHus or Gose3deil pekoMeH10Ban i3onsuiio  GonbHOro,
KapaHTHH, HOLIEHHE MacoK, 00paboTKY NMPe/IMETOB YKCYCOM.

2. Mopghonozuyeckuit nepuoo — xonen XVII — cepennna XIX 8.
OTKPLITHE MHp2 MHMKPOOPraHH3MOB, OMMCAHME HX BHCUIHEIO B,
OMBITHI M0 CAaMO3aPAKCHUIO € 1ENbK J0Ka3aTh HHPCKUHOHHYIO
npHpoy MHOrux 3abonesanuit. Jlepenryk Anronn Ban (1632-1723) —
Hujepnanackuii  Harypanuer, OIMH M3 OCHOBOINOIOKHHKOB
mukpockonuu. ToproBan nonotHoM B  MaHyhaKTYpHOH JaBke B
AMmcTeplame, B cBOOOJIHOE BpeMs YBIACKWICH HUTHQOBAHHEM JIMH3.
H3roTopsicHHBIE JHH3bBI OH BCTABIL B MCTRIIHYCCKHE ACPKATENM C
NPUKPEIUICHHOI K HHM HII0ii /Ui HacwkuBanus o0bekTa Habmoaenns
(1675 r. — nepsblii Mukpockon Jlesenryka). Beero 3a ¢Boo KniHb
Jlegenryk  msrorosun  okono 250 amus  co  150-300-kpatmbiv
ysesuenuen. [pi nomouun takux «vukpockonos» Jleseuryk snepssie



w sapwcosan Oaxtepun (1683), npocteiinmx (1675),
OTASABHIE PACTHTCABIBC ¥ XuBOTHIE KiICTKK, B 1680 r. cran unenom
Koponesckoro obmectss, 8 1695 r. namucan tpya «TaitHel npupoe,
oveparme A, Jlescnryiosy. Hecosepuienctso npuGopos u MerooB
WIVNCHI MUEPOMEDE He Cnoco0cTBoBan0 GLICTPOMY HAKOIUICHHIO
HAYSHRIX SHANMIE O MUKPOOPIAHHIMAX. llpHMblL‘ J0KasarennLersa poiH
MUEKPOOPTEHIIMOE B BOSHHKHOBCHHH uuq»cxuuounmx 3abosieBanuit
O paliond B8 ONBITAX N0 CAMO3APAKCHHIO Mu'lcpu:u]aMu HIH
YALTYPAMH COOTBETCTBYIOLMX BO3OYMTENCH, B3ATLIMU OT GONBHOrO
gysoit (J1 Camoitzosny, B. CmupHOB), xonepoii (M. Merenkodep, M.
Mesmon, /L 3aGonorawit, M. Casuenko, H. Iamanen), cpimmbim
Tudon (I Musx, O. MouyTKOBCKHIT), NOTHOMUIEIHTOM (M. Yymaxkos),
renatirom A (M. banosn),

3 Qusuonosuneckutl (nacmeposckuil) nepuoo — koney XVIII —
pasano XX ss.  Hagano  wHayqHoii MHUKPOOHOI0r1Y: OTKPBITO
Gomsuictso BosOyauTeneii MHQEKUHMOHHBIX 3abonesanuii, BHPYCBI,
paspaforana  MukpoOHas KOHLICIUHS Gonesneii, H3yyeHa
AMIHCASHTEALHOCTE MUKPOOHOH KICTKH. AHrmiickyii Bpay Dasap/
Jlmennep (1749-1823) 14 man 1796 r. npeanoxun METO/| BaKLHHALIHH.
B sxcnepumente OH JOKa3all, MTO NPHBHBKH iopgy BO3Gy IHTEN
KOPOBLEH OCIILL 3 COACPAUMOTO NYCTYI HA BLIMeHK Gonpppix KOpOB
APEAOXPEHAIOT  OT 3APAACHNA  HATYDANBHOR  ocpoj.
secaegopanis o 0000UWMI B CTaThe “Hccneﬂosanuc
aefictenii xoposseit ocney  (1798). C MMpHyeckoro
Jlaenuepos B2KUMHbL IPOTHB. OCIIBL, 3310110 ¢ e
BUpycoE, Hasanack Gopeba ¢ BUPYCHBIMM “"q’ckumm" . AK;m
yuersii Jiyn Macrep (1822-1895) — unen Mapmiceyoj; ;K p:Hu)’:’Ca 5
@Opanuysckoi MEeHLHHCKOH aKazemuy, e 3;10:(:“:):(“)"4;
COBPEMEHHOR  MUKPOGHOIOTHH ¢ HMMYHONIOr My, 6uote J1 i
Onpogepr  TEOpHIO  CAMO3APOAK/ICHHA M"Kp°°Pl‘aHugM xuo:;cé‘so).
Jloxazan, 410 Oposenue He ABIACTCA XHMHYeCKy, & 0B ( ;
BLI3LEAl0T Mitkpooprannsmer (1861). M3oGpey o Poueccom, a ero
Gnarojapa wemy Opui noGeasiensl Gonespy Buuan nacrepuzauiH,
MONOYHOKHMCALIX  NpoAykToB.  OTKphb BO3Gy 1 H Tga, nop4a
WEAKOBHYHLIX  YepBeil, BUHA M Nuga, ﬂoka; a:]Teneu Oone3HeH

Pesynprarst
npu4HH H
OTKpBITHA

pexycetgennoro  uMmynutera  (1870), OTkpy $opmupopanne
MUKpoOpranuamMel  (CTAQHIOKOKK, ey, OKK‘ I naroreHHbIC
PaspaGoTan npuHUMI aTTeHYAUHH, COYlan o, > KIOCTpPHIHH)-

BLic
ypuioii xonepet (1879), cubupekoii asppy “88;' 1€ Bakimiyy 1poTHB
8 ? Gclﬂcucma (1885).



Orkpeul  sBicHHe aHaspobOuosa. Bsen  wmeroam  awTHcemTmx,
crepunM3auMn cyxum xaposm. B 1883 r. cossan nepesit mayumno-
HCC/IeI0BATENLCKHH HHCTHTYT Mukpobuonorun - Mucturyt [Macrepa.
Hemeuxuit  mukpoOuonor Pobepr Kox (1843-1910) - omun s
OCHOBOIOJIOKHHKOB COBPEMEHHOMN GaKTepHOIOrui H IMHICMHONOIHH,
MHOCTpaHHbIi wien-koppecnonent [erepbyprexoit AH (1884). Emy
NPHHAUICKAT TPY/bl NO BBUABICHHIO BO3OYAMTENCH HHOCKUMONHBIX
Gonesueit W paspaborke MeronoB Gopebst ¢ mumi. Kpowme sroro,
y4eHblit  cOpMYIHMPOBAN  KPHTEPHH  3THONOIMHMCCKON  CBS3M
uHQekHoHHoro 3aboeBanua ¢ MHKpoopranuimosm (Tpuana [esnne-
Koxa: BBIIEIMTH MHKPOOPTaHW3M OT OONLHOIO, HOAYHHTE HHCTYIO
KyJILTYPY, 3apasiTh €io 1abopaTopHOe KHBOTHOE ¥ HaBIIOIATE ¥ Hero
Pa3sBUTHE CXOKEil KIMHUYECKOIH KapTHHbl). Briepssie suiaeaun uucryio
KyJIbTYpY BO30yauTens cMOMPCKONM #3BBI, JIOKa3wl ¢e CnocobHOCTE &
criopoo0pasoBanuio, OTKPLUI XOJepHblil BuOpHoH (zanstas Koxa) n
TyGepkynesnyio nanouky (nanouka Koxa). Ilpeanowmun cnocoGmt
ne3sMH(EeKUMH U CTCPHAM3AUMK TEKY4MM napoM. Bsen s npasrixy
METOJl BBIIC/NCHHUA YHCTBIX KYJIbTYDP HA TBEPAbIX MHUTATENbHLIX CPenax
(arap-arape, JenaTHHE, CBEPHYTON CHIBOPOTKE), CHOCOOH! OKpackH
GakTepHil AHWIMHOBLIMM KPAaCHTENAMM, HMMEPCHOHHEIL o0nexTus,
cnocob mukpodotorpadun. Jlaypear HoGenesckoit npemun 1905 r.
Jmutpuii Mocudosny Meanoscknii (1864-1920). 12 despans 1892 r. na
sacejaiun  Poccuiickoif  akajeMHMM Hayk  oH  coolupn,  §TO
Bo30yauTenem Mozan4ioi Gosnesnu Tabaka ssnsercs QUALTPYOUHIiCS
BHPYC. DTY Ty MOKHO CYUHTATh JIHEM POAKJICHHUS Bipyconoru, a J1. H.
MBaHOBCKOro — €¢ OCHOBOMOJIOKHHKOM. Bupycs! Mozanunoit Goneswu
Tabaka yAanoch BIEPBBIC YBHACTb TONbKO B 1939 r. B anexrpomnmstii
MMKpOCKOIL.

4. Hmmynonozuyeckuti — Hayano — cepeanta XX 8. Mibs Hisus
MeunukoB (1845-1916) — poccuiickuii GHONOr ¥ NATONOr, OAMH M3
OCHOBOTIOJIOKHHKOB ~ CPaBHHTENBHOIT  MATONOTHH,  9BOMIOUHOHHOI
3MOpHOJIOrHH, HMMYHOJIOTHH (ABTOP KICTOMHOI TEOPHH HMMYHHTET:),
co3jareNnb Hay4dyHOH IIKOJbI, 4neH-koppecnonaeHt (1883), mouernstit
gned (1902) IMerepOyprekoit AH. C 1888 r. paGoran B [Tacreposckom
unctutyte B [Tapiike. CoBmectno ¢ H. @. Mamaneeii ocnosan nepsyio s
Poccun  Gakrepuonorunyeckyio cranumio (1886). Otkpsin  ssineuue
daroumToza (1882), u3noxun QarouHTapHyi0 TEOPHIO HMMYHHTETR B
Tpyaax «Hesocnpuumunsocts B HMH(EKUHOHHBIX Gonesusx» (1901).
EMy npunajuieskut umka pador, NOCBAIWEHHBIX MHKPOOHONOIME i



OUACMBONOTHH  XOdeps, wymu, Opiownoro Tuda, TyGepkynesa;
cosmectio ¢ 3. Py Bncpsue IKCHCPHMCHTAILHO BLIIBAN CHMIMC Y
obeILin (1903), Comnan Teopi0 NPOHCXOKICHHA MHOIOKINETOYHBIX
opramusmos. Paspaboran yuenue o MI’IKPUGHOM aHTaroHMIMe. MHoro
BHMMAHIA B CBOMX TPYAAX YA npollieMe cTapenns. YpHa ¢ npaxoM
MegHUKOB3, COITECHO €10 BOJNC, XPaHUTCA B GuOnHoTEKe
[lacTEpOBCKOIO MHCTHTYTA. l{cmct{xuu Bpay u OGakrepuonor Ilayin
Jpamx (1854 1915) — NOHCTHEIR wicH Hemeukoro xumuyeckoro
ofecTsa, @STOP  TYMOPLIBHON  TCOPHHM  MMMyHuTeTa. Orkphii
awTHTOKCHYMCCKIE  aHTHTena,  paspaboran  merop onpejeneHns
)T AHTHTOKCHHECKHX CBIBOPOTOK. B 1896 r. ochopan M
syt HHCTHTYT 10 H3YHCHHIO M KOHTPOMIO CHIBOPOTOK. OTtkpbLil
rvupse gaeTkl, paspabotan cnoco® okpalmsanus TyGepKyne3HBIX
Gawrt. ABARCTCA OCHOBONONOKHHKOM XHMHOTEpamy HMHQEKIHOHHBIX
saboneszsnii.  [lpoBO/IL SKCHICPHMEHTEL N0 jeyeppio cHpuaHca
HMH COCAMHEHHAMMU MEILbsiKa, MHYKLHH
JOKAYECTBEHEBIX OMYXO/CH Y KHBOTHBIX. B 1908 r. U MeuHnkosy u
fI Bpauxy npucysaena HoGenesckas npemms. B nocneayomei
suoroacTHER M TUIOZOTBOPHOH  IMCKYCCHY  mexpy CTOPOHHHKAMH
GarounTapuoli ¥ ryMOPAILHON TCOPHIl Gpuy PACKPbITEI MHOTHE
examzvsl yEnrTeTa. CICAYIOUNM Bakipin 3TaNoM B pasBHTHH
MuEpOGHOAOTHI  CTANO  OTKPBITHE  AHTHGHOTHKQR, B 1929 r. A.
s OTEPEL NEHHIILIHH, H Hayanack spa AHTHOHOTHKOTEpANHH,
NPUBCALIES ¥ DEBOIOUHOMHOMY MPOTPECCY Meumyyyy B nansHeiimeM
BLACHIIOCH, 410 GakTepui npucnocabinsaiorey K
HIYYCHHME MEXZHMIMOB JICKAPCTBCHHOI YeToliumpoery npuseno K
OTKPBLITHIO  ILI23MHUL I. Jomark oﬁocHoBan aHTnﬁak'repHa.anoe
aefictene cyapQzHUIAMUIHBIX TIDENapaTop BBEN HX p jeueGHYIO
npaitiky (1932). Bopuc  SlkoBnesuy 3m,ﬁep.r (1890-1963) —
ocHopatenh nepeoif B beaapyen kadenpn “""P05Honom" R
MI'MM (1923), npodeccop M 3aBemyiompss Kadenpoi & rHu s
Benopyceioro rocyaapcTeeHHOro czjuuTapHo_Ganepnom’)_riqz o
HHCTHTYT2, naypeaT I'ocy/apeTBeHtoi npemuy, Bpents AL
— 20-60-¢ rr. XX & Opraunionay Mpou3g, JlesTenpH
g JICTBO  jieyeOHO-
AHATHOCTHHECKUK  CLIBOPOTOK,  NMTatenpyy, one v -
npuHajIeKar paboret 10 KJICGCHCHJIZ}’M, MHKOGar, "Pml[:, A. YEHOMY
Bo30yauTERAM THOB H HETYPRILHOI ocni, Yo, R s Hen'rocnupan;l',
NPOTHEOTYIAPEMUIHBIE  HMMYHHTET, g COaB’l‘opc—r:{] T}’"“Pcnjmol
paspaboTan Bakuuny NpoTHB TYIAPeMiy. Kadenpey; il i
10 MHKpoGHonoruy,

AETH

OpraHMsce

aHTHOMOTHKaM, 4



pupyconorus, ummynonorus MIMWEBIMY sascnosame: s 19621988
IT. — JOKTOp MECAHUMHCKMX Hayk, npodgeccop Asnckcedt [lerposuy
Kpacunenukos, B 1988-2005 rr. — J0KTOp MEAMUMHCKHX Hayk,
npodeccop Jleonnn Ilerposuy Turop, ¢ 2005 r. — xanamaar
MEJIHMUHHCKHX Hayk, AoueHT Tareina Anekcanpoena Kanamxona.

5. Moaexyaspuo-eenemuyeckutt (cospesennsiii) — ¢ cepennst XX
B.. WIHPOKOE HCMOAb3OBAHHE MOJCKYIAPHBIX METOAOB HCCHCTOBAHMA.
DroMy  cnocoGCTBOBAIH  BakHCHIIMEC  OTKPLITHA B oGmacti
MoJieky/1ApHoii Guonorun M reeruky. B onwitax sa Gakrepusx Guuna
nokazana ponb JIHK B nepepaye HacaeicTBeHHBIX NpHIHAKOB.
BrisicHeHHe TPHHIMIIOB KOJMPOBAHHA reHeTHHeckol uudopvannn s
JIHK Gakrepuii M yCTAHOBJICHHE YHHBEPCUIBLHOCTH IEHETHHCCKOID KOAa
1103BOJILIIO aydiie NOHUMATH MOJICKYIAPHO-TEHETHYECKHE
3aKOHOMEPHOCTH, CBOICTBEHHbIC BbICOKOOPTI2HHIOBAHHBIM
opranuamam. Pacumm@poska reHoMa KHUICYHOH nanodxy  chenana
BO3MOJKHBIM KOHCTPYMPOBAHHUE M NEpeca/IKy rexos. [ennas umenepus
cozjaa HOBOE HanmpasieHue — GHOTEXHOJIOIHIO, C MOMOLIBIO KOTOPOil
nojy4eHbl PeKOMOMHAHTHBIE MMKPOOPIaHH3MBl, HOBHIC BAKIUMHEL M
auMarHocTuyeckue  npenaparel.  Pacumdposasa  monexynspuo-
reHeTHYeckas OpraHM3alMs MHOTMX BHPYCOB M MEXZHHIME! HX
B3aHMOJICHCTBHA € KJICTKAMHM, MEXAHM3Mbl BHPYCHOIO KaHLCPOreHesa.
PaspaboTan METOA KyAbTYp KICTOK. OTKPBIT NPOBHPYC, BHPOMIH! i
NpHOHBL. B COBPEMEHHOM INOHMMAHHMM HMMYHOIOME — Havka,
M3yHAIOIIAs MCXAHM3Mbl 3ALIMTHI OPraHMIMA OT BCErO [eHETHHECKH
YyKEpOJHOI0,  MOJUIEPKAHHE  CTPYKTYPHOIT ¥ (yHKUMOHAILHOI
LEJIOCTHOCTH opraHusma. Hmmynonorus BKILIOYaeT paa
CreLHAIN3HPOBAHHBIX HarnpasJIeHHi1: HMMYHOMOpGONOrHio,
HMMYHOTCHETHKY, MMMYHOJIOTHIO OHTOICHE3d, TPAHCIUIAHTAUMOHHYIO
HUMMYHOJIOTHIO, MMMYHOMNATOJNOTHIO, HMMYHOIeMATON0rHIO,
OHKOUMMYHOJIOTHIO, BAKIMHONOTHIO H NPHKIAIHY K
HMMYHOIMAarHOCTHKY. OTKpPBITHI HOBBIC AHTHTCHBI  (OMyXO/eBbIE,
FKI'C). PacumdpoBaHo cTpoeHHe aHTHTeN, paspaboTaHa KIOHAILHO-
ceseKIHOHHAs Teopus HMMYHHTeTa. Co3/1aHbl rHOPHAOMBI H HOMYHEHb!
MOHOKJIOHAJIbHBIE aHTHTENA. H3yuenn MHOrHe BHJIBI
HMMYHOAC(HUHTOB, OTKpPBLITHI  HMMyHOMOAYAATOpLl.  PaspaGoranst
HOBbIE CNOCOObI JIHATHOCTHKH HHQCKIMOHHBIX H HECHHMEKIMOHHBIX
sabonesannit (MDA, PHA, ummynoGnorrinr,  ruGpuansattis
nykientoBbix  kiesior, [1LP). Tlossasiores wosble manbbie o6
OTKPLITHH HHEKUHONHUBIX ArCHTOB — BO3OYAHTE/NCH (COMATHHECKHX»

1



3alic

eBANME  (gapcwnas  GoncsHb  KCHYAKA, racTpur, HHGpApKT
MHOKaDaa, oraeauume Hopms GPoHXHWLILHON acTMBl, wniodpenus M
Ap.). Nossmaocs nonsrite 0 HOBLIX ¥ BOIBPALIAIOUINXCA HHQEKUMAX-
[ipumep peCTaBpaH  CTApLIX [ETOTCHOB ~— MYJILTHPE3HCTEHTHEIC
Mikobasrepin tyGepiysesa. Cpen HOBBIX NATOTCHOB — BHPYCH!
remopparmseckiy  mxopatok, BUY,  sermonennn,  Gapromesnibl,
PawxuE,  xeamxobaxrep, xaamuaun.  Ceroaus MHKpOGHOIOT A,
BUDVCONOIME ¥ MMMYHONOMHA — OJIHO M3 BEAYIIMX HanpapicHuM
Guonornm n uc‘munu;,x, HHTCHCHBHO PA3BHBAIOILICECA M PACUIMPAIOLICE
TPAHKIL YeI0BeYeCKHX JHAHMI

Kourpoasuute sonpocnt:

- A JleBenryk 1 ero oTKphITHA

A1 Tlacrep 1 ero OTKpLITHA

P. Kox u ero orkpbiTs

UM Meusnnkos # ero oTKpbITHA
I Spax u ero oTKpHITHA

- A. DaeMuEr 1 ero OTKpbITHA

B. 5. 3au6ept H ero OTKpLITHS

L

e da

o

-

2. Kaacendumauns 1 HOMEHKAATYPA MHKPOOPraHH3MoB

Cucremaruika  kak  Hayka  3aHMMacrcs npobaemamMu
KaaceuGuranny, HoOMEeHKIATYPbI H WICHTHQHKAUHH OpraHu3MOB.
3anaueit xiaccugdurayuu apnseTcs oOGbEAMHEHHE MMKPOOPraHU3MOB C
obuMK ceoficTeamMu B onpe/eieHHble TPYNnbl. Homenknamypa naet
Ha3BaHKA OTACALHBIM rpynnam H MHKpOOpraHH3MaM,
npuBainexamuy  k  HuM.  Hoemmughukayus ~— ycraHaBnuBaeT
NPHHALIEAHOCTL MUKPOOPTAHM3MOB K OMNpPE/IC/IeHHOMY TaKCOHY Ha
OCHOEaZHMM KOHKpEeTHLIX npu3HakoB. B MukpobGHonorns wyacto
N0AB3YIOTCA TepMmuHoM «rrammy» 1 «kiomy. Hltamm — 310 Gonee y3koe
nopATHe, Yem L OOLIYHO IITAMMAMH Ha3bIBAIOT Pa3IMYHBIE KYJBTYpBI
MHKPOOPIAHHIMOR O/IHOrO M TOro e Buja. llltaMmmel oiHoro BHa MOryT
OuITL 10CTa104H0 GaMzKknMy 110 CBOMM CBOMCTBAM WJIM PasiMyaloTcs 110
OTACHBHLIM NpH3HakaM. B 10 e Bpema cBoiicTBa pasHbIX LUTAMMOB HE
BLIXOJAT 24 npejent! puia. tamMmer oHoro Buja, pasznuyaionmecs 1o
AHTHICHHLIM XapaKTEPUCTHKAM, HA3LIBAIOT cepoTHNAMH
(ceporapuanTamu - COKPANICHHO CEPOBAPAMM), 110 HYBCTBHTEILHOCTH
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K C"CUHQIHWCL‘KHM l’mlu.\(- 413!0’"”!“.\"[. ‘—)HUXHMH'(CCKHM cROHCTRAM -
xeMoBapami, 1o OHONOIHYCCKHM CBONCTRAM- fmonapanu HT.A

Kotonns - BHANMAA HIOIHPOBAHHAR CTPYKTYDA NPH PAIMHOAKCH
GakTepHil Ha IUIOTHBIX NHTATEJIBHBLIX CPEAX, MOKCT PAIBHBATECA M)
O/IHOI MM HECKOJbKHX POIHTEILCKHMX Kkietok. Ecam konomms
pu‘mu:lucb H3 OJIHOﬁ pl).’lll'lL’«'leKUﬁ KJICTKH, TO MNOTOMCTBO HAIKBACTCH
KJIO0H.

BTopoii NoAXoj K CHCTEMATHKE OCHOBAH HE YHCTC NPHIHAKOS,
yAODHBIX € TOHYKH 3PCHHA NPAKTHKM. DTO HMCKYCCTBCHHAA, WIH
TPAAULHBOHHAS, knaccupukauna. Ona 4Hame scero  3apames
nojYMHeHa KOHKpeTHBIM 3ajayvaM. llpu Takoli wnaccudmeanmu
NpU3HAKH, ONPEACIAIONINE NPHHALICAHOCTD OPIaHiIMa K TOi Jin
HHOI TAKCOHOMMYECKOH €/IMHMIE, YACTO BLIGHPAIOTCA NPONIBOALHO.
MHoraa MHKPOOPraHn3Mbl O0BEAMHAIOTCA B IPYNIL HA OCHOBAHMH
oaHoro Beayuiero npusHaka. ITostomy rpynner mupooprasuimos,
knaccHGUUHPOBAHHBIE 110  JAHHOI CHCTEMATHKE, MOryT HMeTh
60/1b1I0E NPAKTHYCCKOE 3HAYEHHUE, HO HE COOTBETCTBYIOT CCTCCTECHHOM
wiaccuukauny. MckyceTBenHan knaccuGurkaums npeasainatena s
onmpejeseHis TOil  IPYNNbl  OPraHM3MOB, KOTOpas HHTEpecyer
uccnenoparens. MCKyCCTBEHHAsA KIACCH(HKAUMSA MOIOKEHE B OCHOBY
Onpeaenurens Bepmxu (1974). e

Onoit u3 NPHYHH, 3aTpyAHAIOLLet KraceHduKauio
MHKPOOPIaHH3MOB, ~ABIACTCA OTCYTCTBHC TOMHO VCTAHOBICHHBIX
KpUTCPHEB, CIYXAWMX JUIA onpeienenus suaa. Ilo amanormm ¢
CMCTEMATHKOH BLICLUMX OPraHM3MOB B MHKDOOHONOIHH OPHHSTO
CYNTATh OCHOBHON CHCTEMAaTHYECKOH CGAMHHUECH BHI HCXOAf M3 TOrO,
YyTO TMOJ 3THM Ha3BaHHeM OOBEJMHAETCA TpyNNa MHKPOOPraHHIMOB,
HajeleHHas OOLMMH NPH3HAKAMM M NpoHcXoaswas or olbuero
npeaka.

B HacrosuieM y4eOHHKE NPHBEICHO OMHCAHHE HAMOONCe BAXNHBIX
IpyNn MHKPOOPraHH3MOB B  COOTBETCTBHH C MOCACAHMM, ACBATHIM
nzpanueM (1984) Onpenenurens Gaxrepuii 1.X. Bepuxn.

OmnHcaHue M XapaKTepHCTHKA BOJOPOCICH H MPOCTeHUIMX OOBMHO
npuBOAATCA B Kypee Onosorii, napasironorun. HoapoSusie cseaeis o
cucTeMaTuKe rpHOOB aHbl B pa3aeie MOPGOIOrHi MHKPOOPIAHI3MOB.

KoHTpOoJABLHBIC BONPOCHI:

1. [ToHsiTHE O CHCTEMATHKE MHKPOOPTaHH3MOB

2. Knacenukanus it HOMCHKIATYPa MHKpPOOOB
13



3. H70 T2KOC «HOMCHKAATYPA MUKPOOPIaHH3IMOB»?

4. H70 TAKOS CUITEMMY, SCCPOTHID, KKOJIOHHAN, «KIIOHN?

S, OrauauTeabiue KpUTCPHI eCTCCTBECHHOI KiaccHHKauHuy oT
HCKYCCTBCHROM

6. Mecro onpeacmimens Oaxrepuit J1.X. bepan B MuxpoGuonorui

3. lpoxapuote: mopdoaorus u Guonorus Gakrepuii

TIpoKapiuoTsl — OPraHN3Mbl, COCTOALIME U3 KJIETOK, KOTOpbi¢ HC
MMSIOT KICTONHOTO A2pa Wik moOuix MemOpaHHbIX oprasenn. JTO0
osmasaet, 970 reserideckuit marepuan JIHK y npokapuor ne cpsasal B
sape. Kpowe toro, JIHK npokapuor MeHee CTpyKTypHpOBaHd,
oanoxoRTYpHaE. BOJALUIMHCTBO NPOKAPHOT COCTOAT TONLKO M3 O/AHOH
KACTER (OAHOKACTOMHBIC), HO €CTh HECKO/IBKO H MHOTOKJICTOYHBIX.

Ipynna 1UPOKAPMOTOB, KIETKH KOTOPHIX OGNANAIOT pHIH/IHOM
yaeToulol  CTCHEOM, uMeiommx (OpMY NPAMOH MM  M3OrHYTOH
nasodxi, 2 Take QopMy wapa, AenAlMXcA OMHApHBIM IYTCM,
pugenena kax cobeTBenHo rpynna Gakrepuii. MHOrHe MX HMX MMEIOT
AIYTHER ¥ cnocobibl 00pa3oBLIBATE CMOPBI, NPHYEM 3Ta CrOocOOHOCTD
e AENACTCA POPMOit PA3MHOKEHHUS KIIETOK.

Tepuuu «OaKTepiiy) NPOMCXOAMT OT cJIOBa bacterion - nmajgo4ka.
Pazmeput Gaxtepuit Bepakaiores B MukpoMetpax (1 MM — 10°0m).

Baxrepiit o0Be/IMHEHb! B 1APCTBO MHKPOCKOMHYECKHX OPraHH3MOB.
VX MO0 YEHICTS TONLKO NPH yBeNHUeHHH MHKpockona B 500-1000
pas. baxrepiti pacpocTpaHeHbl NIOBCIOJlY: B BO3/lyXe, B BOJ€, B 1104BE,
B MEDTBEIX TEAaX M B AKHMBBIX opraHn3maX. OHM ObuiM OOGHapysKCHBI
Jlake Ha JHE OKeaHa Ha mIyOHMHe HECKONbKHX KHJIOMETpPOB, B
TEpMAALHLIX MCTOYHUKAX, TeMNepaTypa Bojbl KoTopbix aocturaet 90
rpajycoe, ©& HE(TEHOCHBIX IIAcTaX, TO €CTb OHHM CIOCOOHBI
CYMIECTBOBATL B TAKHMX YCNIOBMAX, T/ic APyrHe *HBbIe OpraHH3Mbl HE
BCTpeyaloTes Boobe.

Cmpoenue Gaxmepuarbnoi kiemiu 0GBIYHO ycTpoeHa Hauboree
NpocTO 10 CPABHEHMIO C KICTKAMH JIPYTMX JKMBBIX OpraHH3MOB.
BaktepuanpHpie KICTKM 44CTO OKpyKaeT Karcyna, KOTopas CIYKHT
3aWMTOR  OT BHewMeld cpeawl. Jlng MHOrMX  CBOOOAHOKHMBYLUMX
Gaxrepuii XapakTepHo HAIHYME AKTYTHKORB JUIA NIEPEBHUAKEHHSA, 3 TAKKE
BOPCHHOK.
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Puc. 1. CTtpoenne npoKoOpHOTHYECKOI KICTKI. 3aiMCTROBAHO 13
Untepuer-pecypeon

B uentpe GakTepuaibHOIl KICTKH HAXOAHICH HyKICOUD - SAePHOe
obpasoBaHue, MPEJACTABICHHOE HAaUIC BCEro OAHOH XpoMOcoMoi
konbLeBHaHON Qopmbl. CocTOMT M3 AByXuUenoueuHoit it JIHEK,
HykjeoMa HE OTAeleH OT UMTOMNIA3Mbl ANepHOH MemGpanoil.
Humonnasma - CIOKHAA KO/UIOWIHAA CHCTEMa, COAEpKAlas
pasIHyHLIE BKJIIOYCHHS MeTaboJInYecKoro MPOHCXOKACHHSA,
pubocomsl W JAPYTHE 3JEMEHTBI GEIOKCHHTE3MpYIOILeH CHCTeML,
naasmuowr  (Buenykineonanoe JIHK), aezocomer (oGpaszyiores s
pesy/ibTate  MHBAarMHALUMM  UMTOINIA3MATHYECKOH  MemOpannl s
LHTOIUIA3MY, YHYaCTBYIOT B JHEPreTHYECKOM olmene,
crnopoobpazoBaiy, (GOPMUPOBAHMH MCKKICTOYHON CPErOpOaAK
npu jeneHuu). Lumonnazmamuueckas memOpara OrpaHHEMBactT
Hapy/KHOH CTOPOHBI LMTOIUIA3MYy, MMECT TPEXCIOiHOS CTPOCHHE i
BBLIMOJIHACT PAA BakHEHWHX QyHKUHIT - Gapsepuyio (cosmaer u
MOJUIEP/KNUBACT OCMOTHYECKOE JIaBleHKe), IHEPIEMUNECKYIO
(comepAHMT MHOTHE  (JEpMEHTHBIC CHCTEMB! -  JBIXATCALHBIC,
OKHCIIMTCNBHO - BOCCTAHOBHTCIBHBIC, OCYWIECTBIASET MEPEHOC
3NEKTPOHOB), mpancnopmuyio (NEPEeHOC paIHYHLIX BEUICCTB B
KJIETKY W M3 KIeTkH). Kremounasa cmenxa - npucyua GolbuMucTsy
fakTepuii (KpoMe MHKOIIA3M, aXOJenIasM M HEKOTOPBIX JAPYIHX He
HMEIONIMX  MCTHHHON  KJICTOYHOH  CTEHKH  MHKPOOPraHH3IMOB).
KneTouHas CTEHKA COCTOMT M3 JBYX CJIOCB HApYKHOit - Oolnee
MIACTHYHOI, BHYTPCHHEH - PHIHAHOI, 00eCICUHBACT MEXAHHYECKY IO
3aUIMATY H MOCTOAHHYIO (OPMY KJIETOK.

JList BHIBEJACHHS BEIIECTB, B TOM 4Hcae (AKTOPOB MATONCHHOCTH,
B OKPYIKAIOLLYIO CPE/lY HCNONL3YIOTEes cHeTeMbl cekpeunt. Knerounas
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crenxa Oaxrepndi ofuuno conepanT nenmuooziuxan. OT CTPYKTYpb
M OAMMMHCCKOIO COCTABA KNCTOMHON cTeHkM Oakrepuil  3aBHCHT
BRIl U1 CHCTeMATHKN NpHIHaK OaKTepHil - OTHOLICHHE K OKPACcKe
1o Upasty. B coorsercraii ¢ HUM BLUIEAAIOT J1Be GoNIbIINE rPynibl -
rpamnonoEuTeabise (“+7) i rpamoTpHuarensusie (¢ - %) OakTepuu.
Cressa rpavnonomuteaphbix OakTepii nocie okpacku no I'pamy
COXPAMRCT KOMIICKS H01A C 2EHYUAHOBLIM Gruonemoebim (OKpaLICHBI
B cutie- dponeronuwit Uper), IPAMOTPHLIATEILHBIC DAKTEPHH TEPAIOT
STOT KOMOACKC # COOTBETCTBYIOWMIl uBET nocie obpaGoTkn H
OKPRIICHL B POIOBLIL LBET 33 CHET JIOKPAIMBAHUA PYKCHHOM.

Dopast Gaxmeputi. OTeALHBIM BiIaM OaKTepHii ¢ J0CTATOUHBIM
HOCTORHCTSOM npucyl OnpeeaéHHbic (OpMbl M Pa3MEpLL. ITo
dopume Oaxrepuit  payensloTCA  Ha  TPH  OCHOBHBLIC — IPYINIBL
‘:’“A‘Ptmur)nuc. WIH KOKKOBbIC, NANOYKOBUOHbIE W U3BUMbIE. Il.ruma
Oakrepuansumx  ginerox  mapwupyer or  0,1-0,2  mkm  (BHIBI
Mycoplasma) 10 10-15 sk (Bt Clostridium), Tonmuusa — ot 0,1
A0 25 wmxm. Cpeanue pasmepbl Gakrepuii — 2-3x0,3-0,8 mxM.
Buzensior 1pu ochosmbie dopmbl Gakrepuii — waposuonsie (HIH
Qf‘?ih“mc)‘ nazourosuonsie  (WWIMHAPHYECKHE) W uzgumole
(Cmpanerutnpe), xors wasecTHbl M GaKTepUM, MMCIOUIHE HHYIO
?;Zl;:;‘-‘q;ua.np.u.xicp, HHTEBHAHYIO, Tpcyronbllylo HAM 3BE3/1YATYIO).
%:]OBE'K:)U‘& GoapmuHCTBO OakTepuii, BbI3bIBalOWMX 3a00sCBaAHNA

¥ AMBOTHBIX, MMEIOT  WAPOBHAHYIO (KOKKH) H
naﬂot:n:oau.:u;no dopmbl.

2 :::l“'é(;f;kkos — 3epHO) HMEIOT ORDYFIYI0 dopMy, AMAMETD HX
KOKKOB. pagy HCHMOCTH OT PACTIONIOKEHHS KICTOK mocne Aenenus
e pac,. MH2I0T paa rpymi: MHUKDOKOKKH (mncr9s - Maﬂbly) =
S g l0AaraioTcs nooAHH04HO; aumokokky (diplos — ABOHHOI)
C"'penmoko:c PaTLeIMHAIOTCA, @ OCTAlOTCA CBA3aHHBIMH MO JBE;
PasHol ’u”"'fu (streptos — nenoyka) — KIETKH 00pasyloT LENOYKH
[ — L!.A‘Bcc 3TH MOpd)OHOTH‘{CCISMC rpyNbl HMEIOT MECTO TpH
MOTYT pem [:I‘anmm ¥1eToK B OJHOH miockocTH. ONHaKO KOKKH
Aenemy chxu B HeckoJpKMX IUIOCKOCTAX M HanpasieHHsaX. Ilpu

OB B pasiu4HbIX HANpPABICHUAX BO3HMKAIOT CKOTUICHHA
Hanomunasompe rposapd BuHOrpaga. ITO cmaguUIOKOKKU
Tpozis).  JleneHue KOKKOB B JIByX  B3aHMHO
HLIX  HanpaBieHuaX NpPHBOANT K  0Opas’oBaHHIO
(tetra — wyerpipe). [lpu  ojHOBpEMEHHOM JICTICHUH
LI0CKOCTAX NONY4aloTCA MAKETLl 3 BOCLMH KOKKOB B

16



BiJIe TIOKOB KyOuueckoit Gopmel. 10 XapakTepHo UL capyun (sarcin
- CBA3Ka, HOK). ()l','lL‘.'lehlU npejacrapurcan KOKKOB MMCIOT
nonykpyriayio GopMy KICTOK. ITO NHEBMOKOKKH, MEHHHIOKOKKH W
roHoKoKkH. DopMa MHECBMOKOKKOB OBRILHAA, HANOMUHAOIAR [UIaMa
cBeYH, KJICTKH COCJHMHEHB! TNONAPHO [MHPOKHMMH OCHOBAHHAMM,
MEeHHHIOKOKKH M TOHOKOKKM uMmeioT dopmy Gobos win xodeimix
3epeH, KICTKH COC/IMHCHDI 110 1BC BOTHYTLIMH CTOPOHAML.

KokkoBpie (opMbI, 33 HCKIOYeHHeM Sarcinaureae (Mmoucsoii
capuuHel), He  0o0pasylor  Cnop,  HENOABHAHLL,  WHPOKO
pacnpocTpaKeHbl B Npupojie. MHOTHE M3 HUX NATOTEHHLL i ABAFIOTCH
BO30Y/IMTENAMH  BOCTIAJIMTEJBHBIX  TIPONECCOB  (MHEBMOKOKKH,
MEHHHTOKOKKH, THOCPOIHBIC CTPENTOKOKKH M CTAQIIOKOKEN), ADyTie
—  HENaToOreHHble —  BBI3LIBAIOT, HANPHMEDP, MOJOHHOKHCIOE
6poxenne (Str. lactis, Str. Cremoris).

[Manouxoobpasubie. O0buHO TepMuH "OakTepus”™ noapasymesacr
BCE MPOKAPHOTLI, @ B CAMOM Jeie GAKTepHA-3TO naiouxoobpaiusie
MHKpOOBI, KOTOpLIE He ABJIAKOTCA cnopoolpazyommi.
Cnopoobpa3sytoine Gakrepun Gaunmnist (nat. bacillus, nanouxa; ecay
crop HE NpEBBLILACT pasMep KJICTOK) M KiocTpuamny (rpes. Knoster,
SHYHNK; 00BEM CIIOP NPEBLILIACT 00HEM KICTKH, ¥ KICTK2 CTAHOBUTCS
noxoxeii Ha BEPCTCHKY). ITanoykooGpasssie GaxTepuu
(MoHOOaKTEpHH), MNPH PACCCHBAHHM B  Ma3Ke i  paileibHOM
paccenBaHUH B MasKe, NPH PAcONOKECHHH BAOAL OXHON MiHUK
JBYCTBOPHMOI{ JIHIIOOAKTCPHH HA3BIBAIOTCA CTPENTOORKTEPHAMIL,
NpH PACIOJIOKEHHH B LENAX PasinyHOii Junnbl. O62 koxua Gaxrepuii
umeloT octpblii (pasHoBuaHocTH Fusobacterium), npamoyronsstii
(Bacillus anthracis) unn oBanbHblii (pasHoBuaHocTH Escherichia).
Takxke OakTepud HMHOraa MOryT ObITh NMOXOWHM  aake Ha
wapooGpasubic. INanoukoBranbie GakTepun (Sauunns!, KIOCTPHAHK)
TepmunoM «GakTepua» 0003HAYAIOT B WHPOKOM CMBICAE BCEX
npecTaBUTENICH LAapCTBa MPOKAPHOTOB, 2 B Y3KOM — NAIOYKOBH/HbIE
crioponeobpasylomue Gakrepuu. CropooSpasyloutie najlouKoBIIHbE
GakTepHH MOJIPA3JENAIOT HA Oayuriot [or nar. bacillus, nanouka] u
knocmpuouu [ot rped. kloster, sepereno]. Oro pasaeneuue Gbuio
OCHOBAHO Ha CMOCOOHOCTH UECHTPAILHO PACMONOKEHHLIX CHOP
K10CTpuaAHH AeOPMHPOBATL MATCPHHCKYIO KICTKY, MPHAABAR HM
dopmy Beperena. ITosanee ObLIM OTKPBITHL BHABI KIOCTPHINH, CHIOPSI
KOTOPBIX PACIOJNATAlOTCS HA KOHUAX KJICTKH, HO OTO HA3BAHMES
3aKpPENHIIOCD 30 OTACHLHBIM BiAOM. Criopsl Gaww e AeopMmupyior
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