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BBeaenue

Bonee 90 % oburareneit Hamel mIaHETl MOXKHO YBUAETH TOJBKO MO/ MUKPOCKOIIOM. XOTSI OHU
OTHOCSITCS. K pa3HbIM TpyIIaM JKUBBIX CYIIECTB, Yy4Y€Hble Jajid UM o00Illee Ha3BaHUE

«MHKPOOPIraHU3MBD).

MuxkpoopranuaMbel ecTb B JI000M IlapcTBe KUBbIX cymecTB. Camble Menkue (U

MHOFO‘II/ICHGHHLIC) JKUBBIC CYHICCTBA HA IIJIAHCTC — 6aKT€pI/II/I.

[To BBIHOCIMBOCTU M yCTOMYMBOCTH K pa3iMyHbBIM (hakTopaMm, OakTepusiM HET PaBHBIX Cpelu
IPYTHX CYHIECTB. MHKPOOPraHU3Mbl HACENSIOT BCE JKOJOTHYECKHE IyTH, OHU OOUTAIOT MOYTH

MOBCIOJTy — OT TOPSIYMX UCTOYHUKOB U MOPCKHX TIIyOWH, JIO MOBEPXHOCTH YEJIOBEYECKHUX 3yOOB.

Hu y koro He BBI3bIBA€T COMHEHHE YpPE3BBIYAWHO Ba)KHAsI POJIb MHUKPOOPTaHMU3MOB B JKHU3HU
yenoBeka. HecMoTpst Ha Manble pa3Mepbl, OHH COCTAaBIIIOT B II€JIOM Onomaccy Oouiblle, 4eM BCe
OCTaJIbHbIE MUKPOOPraHM3Mbl Ha 3emie. Taxoke, OakTepun OBIBAIOT KakK IMOJE3HBIEC ISl YEIOBEKa
(HopManbHasE MHUKpOQUIOpa HKETYAOYHO-KUIIEYHOTO TpakTa M KOXH), TaK M IaTOTCHHBIMH.
Bo30yaurenu MmHOrux 0oie3Hel, Kak U Jr00ble Apyrue OMOJOrHYECKUe BUbI, BOSHUKIN HE 3aBUCHMO

OT YCJIOBCKA U CYIICCTBYIOT B IMMIPUPOAC KaK €CCTCCTBCHHBIC YJICHBI 3KOCHUCTCMBI.



JUist OJTHUX MMKpPOOPTaHM3MOB OCHOBHOHM Cpeoil oOMTaHMs CIy)KaT Ha3eMHbIE KUBOTHBIE, JJIS
JIPYT'UX — BOJIHbIE O€CIIO3BOHOUYHBbIE WM pacTeHus. Ho u Te, u npyrue crnocoOHbI CTaTh NPUYUHOU

3a00JIeBaHNE YeI0BEKA.

Llenu: 1ipoaHaIM3UpPOBATH COCTaB MUKPOQIIOPHI BO3JyXa IIKOJIBI, IO BO3MOXKHOCTU OIPENEIUTH

MPHUCYTCTBYIOIINE B HEH MUKPOOPTaHU3MbI U BBISBUTH IATOIEHHOCTh MUKPOOPTaHNU3MOB.
3adauu:

e M3yunTh cTpOeHUE MPOKAPHOTUICCKON KIECTKH UX Pa3HOOOpaswue.

e MeTabonusm.

* I[lone3HOCTh M MaTOT€HHOCTh OaKTEPUIA.

* B uccrenoBaTenbCKOW YacTH MONYYUTHh NPEACTABICHUE O CTENeHH o0mield 06CeMEeHEeHHOCTH
Bo3ayxa. Paccuntarh KONMYECTBEHHOE M KAaY€CTBEHHOE COOTHOIIEHHWE MHUKPOOPTaHU3MOB B
pasIMYHbIX TOMEIIEHHUSAX IIKOJbl. OTO Jano Obl BO3MOXHOCTb CBOEBPEMEHHO BBISIBUTH

HCKOTOPBIX B036y,[[I/ITCJICI>'I U NpeaynpCaInThb pa3BUTUC JIOKAJIIbHBIX BCIIBIIICK I/IH(I)CKL[I/II/I.



1 JIutepaTrypHblii 0030p
1.1 OTKpBITHE MUKPOOPTraHU3MOB

bakrepun — mIMPOKO pacnpocTpaHEHHas B MPUPOJE IPpyIa OJHOKIETOYHBIX MHUKPOOPTaHU3MOB C

NPUMUTHBHON (OPMOI KJIIETOYHOH OpraHu3aluu.

Muxkpoopranusmsl ObUTH OTKPBITHI U onucanbl B koHie XVII Beka B ['onmnmannuu AHTOHHMEM BaHH
JleBenrykom (cMm. mpuiiokenue puc.l). ChenmaHHble UM NPUOOPHI - MHUKPOCKOMBI JIaBaJId IO TEM
BpEMEHaM JIOBOJIBLHO CHiibHOE (Ooisiee ueM B 160 pa3) yBenuwdeHue. PaccMarpuBasi ol MEKPOCKOTIOM
HAaCTOM Ilepua, OH YyBHUAEH B Kamjie 3TOM JKUIKOCTH MHOXXECTBO KpOILIEYHBIX 3BEPHKOB -
«aHUMaNbKyJei», Kak OH Ha3Bal MX. M3ydas THWIYIO BOAY, THHY, 3yOHOW HajeT, OH HaXOJAWlI
CXOJHBIE « AHUMAJbKYIM » M pucoBan ux. OmnucaHue cBOMX HaOmoaeHuUH JIeBeHryk BMecTe ¢
pucyHkamu oTnpaBui B JIoHJOHCKOE KoposieBckoe oOmiecTBo. Tak ObUIO MOJIOKEHO Hayanao HOBOM

HayKH- MUKPOOHOJIOTHH.

HNHTeHcuBHOE M3yueHne OakTepuid U UX poJu B 6uocdepe Havanuch B XIX B., KOTJ1a TOSBUIUCH
paloThl (paHIly3CKOrO y4eHOro, XMMHUKa 1o obpazoBanuto Jlyu Ilactepa (cMm. mpuiioxkeHue puc.2),
KOTOPBII TOCBSITUI CBOIO JKW3Hb HM3YYCHHIO MHUKPOOPTaHHM3MOB pa3pabOTKe MeETOZ0B OOpHOBI C
3apa3HbIiMH 3a0oseBaHusMH. [lactep u3yuan mnponeccsl Opoxenus (1857 r.) m camozapakeHus
MHUKpPOOOB, 00JI€3HM BHHA M IHBa, MEIKOBUYHBIX yepBel (1868 r.). OH mpenmokui BaKIMH IMPOTHUB

cubupckoil s138bl (1881r.) 1 mpenoxpaHUTeIbHbIE IPUBUBKYU NPOTUB OerieHcTna (1885).

PaboTsl HeMerkoro ydyeHoro, coppemennuka Ilacrepa, Pobepra Koxa (cMm. mpunoxenue puc. 3),
KOTOPBbIIi BHEC OrPOMHBIM BKJIAJ B Pa3BUTHE MEIMLIMHCKOW MHMKpPOOHOJOTHM, OTKPBUI U H3y4YMII

BO30Y/IUTENEH TaKUX CEPhe3HBIX MH(EKIIMOHHBIX 3200JIeBaHMI YeTIOBeKa, Kak TyOepKyIie3 U XoJepa.

. Jlucrep (cM. mpuiioxkenue puc. 4) BBen (1867 r.) B XUpyprudeckyro MpakTHKy aHTHCENTHKY.

OTKpbUT BO30YIUTEINS MOJIOYHOKUCIIOTO OpPOXKEHUS.
1.2 Mopdoaorus

bakTtepuu — TiepBhIe OpraHW3Mbl, HACEIWBIIWE HANly IUIAHETY. OTO MelbYauiime
MIPOKAPUOTUYECKUE OPTaHU3MBI, UMEIOIUE KIETOUHOe cTpoeHue. Pazmepsl OakTepuil KoiaeOaoTes: OT
HECKOJIbKUX JecAThIX MUKpoHa A0 10-13mkm. OHu conmepkarhes B Bozayxe (Ha Beicote 10 40 000 m),
MoYBe, BOJE, CHErax MOJSPHBIX OONacTell M ropsYMX HCTOYHHKAX ¢ Temreparypoir okono 90 °C.
Ocob6enno MHoro ux B mouse — oT 200-500 mutH 10 2 miupa u Oonee ocobeld B 1 T, B 3aBUCUIMOCTH OT

tuna nous. Jluamerp ux coctasiuger 0,5 -2,0 MM, a jyuHa — 1,0-8,0 MKM.
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ITo dpopme u 0COOEHHOCTAM 00BEANHEHHS KIETOK pa3IM4yaroT HECKOJIBKO MOP(OIOrHYECKUX

rpynmn OakTepHil.

baxkrepuu

WN

HIapoBuanbie IIpsimble HN3ornyrnie CnupajbHO U30THYThIEe
(CM.IIpUIIOKEHUE PHC.5)  MAJOYKOBHIAHBIE (CM.IPUIOKEHHUE PUC.7) (cMm.pumnoxxkeHue puc.8)

(cm.mpusnoxkeHue puc.6)

N3BuTHIE PopMBbI (CM. IpUTIOKEHHUE pUC.6) OaKTEpUil UMEIOT BUJ CITUPAIIH C
HECKOJIBbKUMHU 3aBUTKaMU. Cpeiy HUX pa3indyaioT BUOPHUOHBI, UMEIOIIUE OJAWH 3aBUTOK U CIIMPHILIBI C

2-3 3aBUTKaMU.

BuoOpuonbl (cMm. mpuiiokeHue puc.7) — craOOM30THYThIE KJIETKH, HAllOMHHAIOIINE
3anaTyo, AIUHON 1 -3 MKM, O4eHb MOJIBUXKHBIE, a CUET JKIYTHKA, PACIIOJIIOKEHHOTO B KOHIIE KJIETKH.

Cpe,Z[I/I BI/I6pI/IOHOB HauOOJIbIIIEeE 3HAYEHUE UMEET BO36y,Z[I/IT€J'IB XOJICPHI.

Cnupwuibl (CM. mpuioXkeHue puc.8) — Oe3BpeqHble MUKPOOPTaHU3MBbI, KHUBYIIHE B
CTOYHBIX WJIM 3arpsi3HEHHBIX BO3AYX, THHUIOMUX OTOpocax. TOIbKO OHU BBI3HIBAIOT Yy YEIOBEKa

0oJie3Hp yKyca
1.3 Crpoenne Kj1eTOK

bakrepuanbHas KieTKa OKpyXeHa MeMOpaHoi(cM. mnpuiiokeHue puc.9), oTAenstonen
IIUTOIIa3MYy OT KJIETOYHON CTEHKH. TOHKas M 3JacTHYHAs KJIETOYHAsl CTEHKAa, B COCTaB KOTOPOM
BXOJUT MYPeHH, MpUIaéT OaKTepHaTbHON KIETKH OIpeAeeHHyIo (opMy, 3amumaer e€ coaep>xumMoe
OT BO3JCHCTBUS HEOIATONPUATHBIX (PAKTOPOB BHEIIHEW CPENbl M BBITIONHACT PSI APYTUX (QYHKIHH.

MHorue Bubl OaKTepuil OKPYKEHbBI CAM3MCTOM KAINCyJI0M.

ILnazmaTn4yeckas MeMﬁpaHa cIocoOHa O6pa3OBBIBaTB BBIIIAYMBAHUA BHYTPb LUTOIUIA3MBI,

Ha3bIBACMBbIC ME€30COMaMMU. Ha M€M6paHaX ME30COM pacmojiararoTcsa OKHC/IUTEC/IIbHO-
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BOCCTAHOBHUTe/IbHbIE (epMeHTBI, a Y (OTOCHUHTE3UPYIOIIUX OakTepuil — M COOTBETCTBYIOILME
MUTMEHTBHI, O1aroapsi 4eMy MEe30COMBI CITOCOOHBI BHIOTMHATH (DYHKIIMA METOXOHIPHIA, XJIOPOIIJIACTOB

U IPYTUX OpraHel.

B ueHtpanbHO YacTM KJIETKM HaxomuTcsa oaHa KoJbleBas Mosekyna JHK — renom,

COCTOSIIIIUNA TPUMEPHO U3 5 MIIH. Tap HYKJIUJIOB.

Hexotopeie OakTepuy MMEIOT OPTaHOWIBI JIBWKEHUA — KIyTHKHM (oT 1 mo 50), xoTopbie
COCTOSIT U3 ocoboro Oenka - ¢uiare/uiMHa. Y psna O0akTepuil OHM PACMONIOKEHBI Ha OJTHOM KOHIIE
KIIETKH, Y APYTUX — Ha JIBYX WJIM IO Bcel MoBepXHOCTH. CIOCO0 PacIoOKEHUS KTYTHKOB SIBIISICTCS

OJIHUM U3 MIPU3HAKOB NPHU KJIACCU(PUKALUU TOJBUKHBIX OaKTEepHil.

VY HEKOTOPBIX JIMIIEHHBIX >KTYTHKOB BOJHBIX OaKkTepuil B LUTOIUIA3ME HMMEIOTCS ra3oBble
BaKyoJu. Perynupys KOJM4ecTBO ra3oB B BaKyoJIsiX, BOJHbIE OakTepUM MOTYT MOTPYXaThbCs B
TOJILIMHY BOJABI WM IOJHUMATLCA HA €€ MOBEPXHOCTh, a IIOYBEHHBIE - MIEPEIBUraThCA B KaIWILIAPax

MOYBHI. 3amacHbIe BEIIECTBA OAKTEPHATBLHOM KJIETKH —  TOJHCAXapHIbl, XKHUPHI, cepa.
1.4 MeTa00ou3M

bakrepun mo-pasHoMy OTHOCSTCS K cBOOOIHOMY Kuciopony. Ilo aTomy mpusHaky oHH
JIendarcs  Ha ajpo0oB, aHA3PO0OB M (PaKyJbTATHBHBIX aHAIPOOOB (MOTYT pa3BHUBATbCA Kak B

KHCIIOPOJIHOM, TaK U B OECKUCTIOPOAHON Cpeie).

JUia monydeHusT SHEpruM OaKTepUH HCIOJIBb3YIOT pa3JInYHblE OPraHUYecKHe |
HEOpPraHUYEeCKHEe COeIMHEHUS U COJHEUHBI cBeT. bakTepuu ObIBalOT aBTOTpodaMu U reTepoTpodaMu.
bonbmmHcTBO GakTepuil rerepoTpodHbl (0T Iped. «reTepoy» - PasHOPOIHBI U «Tpodocy» - MUTAI0),
T.€. MUTAIOTCSI TOTOBBIMU OPraHUYECKUMHU BEIIECTBAMHU - THHUIOIIMMHU OCTaTKaMHU OPTaHU3MOB WU

NapasUTHPYIOT HA IPYTUX OpraHU3Max, B TOM YHCJIE U Ha YEJIOBEKE.

ABTOTPO(HBIX OakTepuil (0T rped. «aBTO» - caM U «Tpodocy - nMuTaro) HeMHoro. YacTh
U3 HUX CHOCOOHAa K XeMOCHHTe3y — CHHTE3y OpPraHMYEeCKUX BEUIECTB, 00pa3yloIMX HX TeJo, U3
HEOPraHUYECKUX 3a CYET SHEPTUHU OKHMCIICHUSI HEOPIaHUYECKUX COeAMHEHNH. HekoTophle MpoKapruoTh
00pa3yloT OpraHWYeCcKHe MOJIEKYJIbI U3 HEOPraHMYeCKUuX B Iporecce (PoToCHHTE3a 3a CUET IHEPTUu

COJIHEYHOI'O CBETa.
1.5 bakTepun B NOBCeAHEBHOM KU3HU

B mpupone Gaktepuu pacnpocTpaHeHbl Ype3BbIYaifHO MIMPOKO. OHU HACEJSIOT MOYBY,

BBIIIOJHAIOT POJib paspymmTesieil (cM. npusoxeHue puc.l0) opraHMUecKOro BELIECTBA - OCTAaHKOB
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norulImx >KUBOTHBIX, pacTeHMd. I[IpeoOpasys opraHndyeckue MOJIEKYJIbl B HEOPraHUYECKOH,
OaKTepuu TEM CaMbIM OYMILAIOT MOBEPXHOCTHb IUIAHETHI OT THMUIOIIMX OCTAHKOB M BO3BpALIAOT

XUMUYECKHUE dJIEMEHTHI B OMOJIOTUYECKU  KPYTrOBOPOT.

BaKTepI/II/I HaceJIsT )KGHYI[OIIHO-KI/IHIC‘IHLII;’I TPaKT XHUBOTHBIX W YCJIOBCKAa H HCO6XOI[I/IMBI JJIA
HOpMaJbHOTO nuIeBapeHus. OCOOCHHO OHH BaXKHBI [UISl TPABOSIIHBIX, KOTOPBIC IIUTAIOTCS HE CKOJBKO
pacTUTENBHON TMHIIEH, CKOJIBKO MPOAYKTaMu €€ MpeoOpa3oBaHHs. B KuIeYyHHMKE 4eloBeKa B HOPME
oburaer ot 300 mo 1000 BumoB GakTepuii oOmieil mMaccoit 10 1 Kr mpu TOM, Y4TO YHCICHHOCTb UX
KJIETOK Ha MOPSJIOK MPEBOCXOJMT YMCICHHOCTh KIIETOK YeJIOBEYECKOro opranusma. OHU HIrparoT
BOXHYIO pOJIb B MEPEBApUBAHUM YIIEPOAOB, CHHTE3UPYIOT BHTAMHUHBI, BBITECHSIOT MATOTCHHBIC

OakTepuu.

W3naBHa 4emoBeK UCHOIB30BAT OAKTEPHH, OCYIIECTBISIONINE PA3IUYHbIC BUIBI OpOKEHUS, AJIs
MIPOM3BOJICTBA MPOAYKTOB MUTaHUs (ChIp, Keup, KBalIEHHUs), cedac OHU UCTIOIB3YIOTCS TaKXKe s
MPOU3BOJACTBA (PEPMEHTOB, BUTAMUHOB, TOKCUHOB, IMOJTYyYEHHUs BAKIIUH, O0OTALIEHUSI Py, OYUCTKU U
nepepaboTKU TMPOMBIIUIEHHBIX U OBITOBBIX OTXOJOB, Kak MOJEIW M MHCTPYMEHT Hay4dHBIX
UCCIIeIOBaHMM U T.1. B Toxe BpeMs OakTepuu M3BECTHBI CBOEH HETATHUBHOW JESATENBbHOCTHIO: MOpUa
MPOIYKTOB, MUKPOOHAs KOPPO3HS, 3arps3HEHHs MOYBBI, BOJABI M BO3AyXa, OOJE3HETBOPHOCTH IS

YeJI0BEKa, PACTEHUN U )KUBOTHBIX.
1.6 IlaTorennbie 0akTepuu

W3 orpoMHOTO KOJHMYECTBAa OakTepHii, OOHAPYKEHHBIX B MPUPOAE, JIUIIb HEOOJBIIOE YUCIIO
BUJIOB SIBJISIFOTCSI MATOI'€HHBIMM, T.€. CIIOCOOHBIMM BbI3BaThb HMH(EKIMOHHBIM mpouecc. bakrepuun
BBI3BIBAIOT TakHe WH(MEKIHOHHBbIE 3a00JeBaHUS uelIOBeKa, KaKk yyma, cHOMpCKas s3Ba, Jiempa u
npokasa, nudtepus, cupuiuc, xoiuepa, TyOepkyné3. MHorue OakTepuu B HOpMe Oe30MacHbl s
YeJI0BeKa U MOTYT OBITh OOBIYHBIMH OOMTATENSIMH €€ KOKM WIM KUIICYHHKA, HO MPH HAPYIICHUU
MMMYHHUTETA WIK CIa0OCTH OpraHM3Ma MOTYT BBICTYHaTh B KaueCTBE MAaTOreHOB. boie3HeTBOPHOCTH
OakTepuil ompenensiercs UX CHOCOOHOCTBbIO MPEOJ0JIeBaTh 3alllUTHBIE Oaphepbl OpraHu3Ma,

BHCAPATHCA B €0 TKAHWU U BBIJACIIATE TOKCUYHLIC BEIICCTBA.

Jnst Toro 4toObl BbI3BaTh WH(MEKIHMOHHOE 3a00JieBaHME, MATOTEHHBbIE MHUKPOOBI JIOJKHBI
NPOHUKHYTh B OpraHM3M B OIpeleneHHONW nHpuupyoomei no3e. [laToreHHOCTh MUKPOOPTaHU3MOB
3aBHCUT OT MHOTHX ()aKTOPOB U TIOJBEPKEHA OONBIINM KOJICOAHUSM B PA3JIMYHBIX YCIOBHUSX, OHA
MOJKET CHMKAThCSl, UJIM Ha000pOT MoBbIATECA. DakTOpoM 00JIE3HETBOPHOCTU HEKOTOPBIX OakTepuit
(mamouexk CHOMPCKOM SA3BBI, UyMbl, KOKIIOIIA U JIp.) OKa3ajach Karcynia, 3alluiiaiolas 0akTepuio OT

¢aronurosa. PazpyiieHue ee pe3sko BEpOATHOCTh BOSHUKHOBEHHS 3a00JICBaHHUS.
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bakrepun, BbI3BIBaIOLIME Takue 3a00JE€BaHUs, Kak TUPTEpUsi, CTONOHAK M Jp., B TNEPHOJ]
aKTHBHOTO POCTa BBIICISIIOT B CPeLy OOMTaHUs K30TOKCHHBI- YyBCTBUTENIbHBIE K HATPEBAHUIO OEIKH
C BBICOKMM MOJIEKYJISIDHBIM BecoM. J[lpyrue Oakrtepuu ( KHUIIEYHbIE MaJIOYKH CM. HPUIIOKEHHUE
puc.11,12), (OonbIIMHCTBO BO3OYAUTENEH TU3EHTEPUU U JP.) CHHTE3UPYIOT HJOTOKCHUHBI- CIOXKHbBIE
COEJMHEHUs, B MOJIEKYJy KOTOPBIX BXOAAT (ocdonumua, mnonmucaxapua u Oenok. IlatoreHHsle

CTaQUIOKOKKH (CM. mpuitoxkeHue puc.13,14) cuHTe3upyIOT APYyroit pepMeHT — Koarymasy.

B nagane 1980-x rr. Pobun VYoppeH, wccinemys TpyIbl, 3aMETHI Ha CIU3UCTOM
000JI0UYKe KeNyIKa PSIOM CO CKOTUICHHEM HEOOBIYHBIX OaKTEepHid CJIe/lbl BOCHAIUTEIHFHOTO MpoIecca.
bappu Mapiamun B 1a00paTOpHBIX yCIOBHUSX HCCIIEA0BAN B3aMMOCBS3b MEKAY STUMU OAKTEPHSIMHU H
bakrepun 3aboneBaHusMHU >kenyaka. YToObl JOKa3aTh HaJIW4Me ATOM B3aUMOCBA3M, Mapiuann
BbIpacTui KyneTypy Helicobater pylori u Beimun e€. Uepe3 nBe Henenu OH 3a00Jen TshKeneimemM

racTpUTOM, HO BBI3JIOPOBEJI, IPOIsI KypC JIEYEeHUS] aHTUOMOTHUKAMHU.

Takum oOpa3om OBLJIO OMPOBEPTHYTO OOIICTIPUHATOE MPEACTaBICHUE O TOM, YTO OCHOBHBIC

MPUYUHBI 3TUX 3a00JIEBaHUI — CTPECC U 3J0YNOTPEOICHUE aTKOTOJIEM.

Cunraercs, uto Helicobater pylori (cMm. mpuiioxkenue puc. 15) uHQHUIMPOBaHBI OKOJIO ABYX
TPETU HAceNeHUs 3eMJIM, OJHAKO Yy OOJBIIMHCTBA OHU HE BBI3BIBAIOT KaKUX JHOO 3a00j€eBaHMM.
BMmecte ¢ Tem, mpucyTCTBHE OaKTepHil CO3/AeT MpPEpacloiOKEHHOCTh K 3a00J€BaHUAM DPAKOM

JKEJIy/IKa — BTOPOM 10 CMEPTHOCTH Pa3HOBUIHOCTEN paka.

Becema Oorar MukpoOamMu BO3AyX B 3aKpBITHIX IOMEIICHUSAX , OCOOCHHO B JieueOHO —
NpOoUIAKTUUECKUX, JETCKUX JOUIKOJBHBIX YUPEXKIEHUSX, IIKOJaX M T.I. BMeCTe ¢ Oe3BpeaHbIMU
canpoduTaMi B BO3AYXE 3a4acTyi0 HaXoAsTcs OOJIe3HETBOPHbIE MHUKpOObI W Bupychl. [Ipu kame,
YUXaHUU B BO3AyX BBIOPACHIBAIOTCS MeNbYaillliue KamelbKH, COJepKallie BO30yauTenen
3a00JIeBaHNH, TAKMX KaK TPUII, KOPb, KOKIIOMI, TyOSpKYIE3 U PsIl APYTUX, MEepeIaroiuxcs KUIIECYHO

— KalleJIbHBIM ITyTEM.
2. JKCIepUMEHTAJIbHAS YACTh
Omaoop npoo.

Just  ompeneneHust oOIe OOCEMEHEHHOCTH BO3[yXa IIKOJBHBIX IMOMEIICHUH IMPOBOIWINCH
CEAMMEHTAIMOHHBIM CIIOCOOOM, OCHOBAaHHBIM Ha MEXaHHYECKOM OCEIaHUM MHUKPOOPTAaHHU3MOB.
OtkpbiThie yamku lleTpy co CTepwIbHO TUIOTHOM MHUTATEIBHONM CpPEeAOM  yCTaHaBIMBAaJIU

TFOPHU30OHTAJIIbBHO W 3KCIIOHUPOBAJIN 10-20 MuH B 3aBUCHMOCTH OT npeajaracMoro 3arpsa3HcHus



BO3yXa. 3aTeM Yamiku 3aKpbIBAJIM, HNCPCBOpPAUMUBAIMA BBCPX JHOM U BBIACPIKUBAIA 24 4 npu

temneparype 25-30 °C.

Omoop npood ceOumeHmayuoHHbIM CHOCOOOM
( 63amo u3 uHCMpPyYKyuu no 6AKMeEPUONOZUHECKOMY KOHMPONI0 WKOTbHBIX NOMEUCHUIT)
K npukaszy Munucmepcmea
3opasooxpanenus CCCP
31 urona 1978 200a
Ne 720

Jns onpeneneHus oOmied 0OCEMEHEHHOCTH BO3[yXa UIKOJIbHBIX MOMEIEHHH NpPOBOIWINCH
CeIMMEHTAIlMOHHBIM CIIOCOOOM, OCHOBAaHHBIM Ha MEXAaHHYECKOM OCEIaHWU MHUKPOOPTaHU3MOB.
OtkpbiTele  4yamkyu Iletpy co cTepuiapHO IUIOTHOW NMTATEIbHOW CpeAod yCTaHaBIMBAIU
TOPU30HTAIBHO M JKCHoHUpoBad 10-20 MMH B 3aBUCHMOCTHM OT NPEIIAraeéMoro 3arpsA3HEHUs
BO3JyXa. 3aTeM 4YalllKM 3aKpbIBaJIM, IE€PEBOpPAYMBAIA BBEPX IOHOM M BBIICpXKUBAIM 24 4 mpu

temneparype 25-30 °C.

Omoop npod memooom cmvi6os
( 63:mo U3 UHCMPYKYUU RO OAKMEPUONOZUYECKOMY KOHMPOII0 WKOTbHBIX NOMEU|EHUIL)
K npuka3zy Munucmepcmea
30pasooxpanenuas CCCP
31 urona 1978 zo0a
Ne 720

bakrepuonornueckoe wuccieoBaHUE MHUKPOOHOW OOCEMEHEHHOCTH TMPEAMETOB BHEIIHEH
Cpelbl TpeayCcMaTpUBAEeT BbISBICHHE CTAaQUIOKOKKA CHHETHOWHOW Nalo4kd, OaKkTepuil TpYIIbI
KHIIEYHBIX Mano4yeKk. 3a00p mpoO ¢ MOBEPXHOCTH Pa3IHUHBIX OOBEKTOB OCYIIECTBISIIOT METOAOM
CMBIBOB.

B3siTe CMBIBOB MPOU3BOST CTEPUIBLHBIM BaTHBIM TaMIIOHOM Ha MaJIOYKaX, BMOHTHUPOBAHHBIX
B MPOOUPKH, WK MAPJIEBBIMU caleTkaMu, pa3MepoM 5 X 5 ¢M, IPOCTEPUIN30BAHHBIMU B OyMa>KHBIX
nakerax Jju B yamku Iletpu. [[is yBnakHeHUs TaMIIOHOB B IPOOHMPKU C TaMIIOHOM HalMBAaIOT 110 2,0
MJI CTEpHJIBHOTO (pu3mnonornyeckoro pactopa. [lpu wucrons3oBaHuM CcaneTOK CTEPUIbHBIN
(U3NOTOTHYECKUI paCTBOP Pa3MBAIOT B CTEPHIIbHBIC TPoOUpKH 1Mo 2,0 MII. candeTKy 3aXBaTbIBAIOT
CTEpUJIbHBIM MMUHIETOM, YBIKHSAIOT (PU3UOJIOTHYECKUM PACTBOPOM U3 MPOOUPKH, TOCIIEe MPOTHPAHUS

UCCIIElyeMOro 00beKTa OMEIIAIOT B Ty K€ IPOOUPKY.



[Tpu KOHTpOJIE MENKUX MPEIMETOB CMBIBBI 3a0MpPaIOT C MOBEPXHOCTU Bcero mpeamera. [Ipu
KOHTpOJIE TPEIMETOB C OOJBIION TOBEPXHOCTHIO CMBIBBI MPOBOASIT B HECKOJIBKHX MeECTax
2
HCCIIeAYEeMOro npeameTa mionaapo npumepso B 100 — 200 cv”.
Jliis BeIIenieHus cTaUIIOKOKKA JEIatoT MIOCEB HEMOCPEICTBEHHO Ha Yalky [leTpu ¢ )kenaTodHo
— coneBbIM arapoM. Kpome Toro, B KauyecTBe Cpelbl HAKOIUIEHHS HCHONB3YIOT OylboH ¢ 6,5 %
XJIOPUCTOTO HaTpusl, OyiaboH ¢ 1% IIt0KO03bl, pa3nuTeie B IpoOupku 1o 0,5 M, B KOTOpbIE 3aCEBAIOT
1o 0,2-0,3 MJI CMBIBHOM JKMIKOCTH. 3acesHHbIE MPoOUpKU WHKYOupytot mpu 37°C B teuenue 20-24
4acoB, 1ocie yero nenarot BoiceB Ha KCA.
Jlis BbIsBIEHUS OaKTepWil TPyNIbl KUIIEYHBIX MaJ04YeK MPOM3BOJAT IIOCEB Ha Cpeay
oOoraieHus, UIsl 4ero TamroH ( MapieBoro canderky) morpyxkaioT B 10-20 % xenTo4yHslii Oylb0H
0
wi cpeny Keccnepa. Uepes cyrku uHkyOupoBanus npu 37°C fnenaroT MOCeB Ha Cpexy HJO.
[Tono3puTenbHble KOJOHUU Ha Cpefe DHIO0 MHUKPOCKONHUPYIOT M MPOCEBAIOT Ha 2-YIO OpOJMIIBHYIO

poOy — cpeny I'ucca ¢ rmokosoit. Cpeny BoiepkuBator 24 yaca npu 43°C.

Ilpuzomoenenue numamenbHvIX Cpeo
Maconenmonnwtii o6ynrvon (MIIA)

K wmscHoii Boge mpubasnstor 1 % mentona u 0,5 % NaCl, kunarar Ha cinabom orxe 10 -15
MUHYT ISl PAacTBOPEHHs BEIIECTB, ycTaHaBiIuBaloT HyXHbI pH pactBopom NaOH c¢ nomotuisio
WHIUKATOPHBIX OyMaxkek W cHoBa KUIATAT 30 - 40 MHHYT 10 BbIMaaeHHs ocaaka. DOMIbTpyroT,

JIOJIUBAIOT JI0 TIEPBOHAYANILHOTO 00hEMa U crepuu3yroT 20 MunyT tpu 120 °C.
Maconenmonnwtit azap (MIIA)

K roroBomy Oynbony noGapisitoT 2 % mopoika arap-arapa. ['0ToByio cpefdy, €ciii HYXHO,

OCBETJISAIOT, GHILTPYIOT U cTepriu3ytoT 20 munyT npu 120 °C.
Cpeoa Jlypua-bepmanu (J/Ib)

1 % O6akro - tpuntona, 0,5 % npoxokeBoro skctpakrta, 1% NaCl, 1,8 % 06akro—arapa

pacTBOPSIIOT B BOjiE, yeranasiusaroT pH 7,0 u crepunusyrot 20 munyT npu 120 °C.
Kenmouno-coneesoii azap (/KCA)

10 % NacCl, 10-20 % >xenTouHo¥ B3BecTH, 2 % arapa.



[lepen pasnuTHeM vaiuku [leTpu arapoBble Cpeibl PACIUIABJIAIOT U OCTykKawT 10 45-50 °C.

Paznusaror CpCAbl B CTCPUIIBHBIC YAIIKN B ACCIITUUCCKUX YCIIOBHUAX.
Onpeoenenue oouieii o6cemeneHnocmu.

B skcneprMeHTanbHONM YacTH ObUIM 3a/lefiCTBOBAaHBI KaOWHETHI: OMOJIOTUU (CM. IPUIIOKEHUE
puc.16,17, ), cnopr3an (cMm. mnpunoxenue puc.18,19,20),6ubnuorexka (cM. TPHIOKEHUE
puc.21,22),uadopmatuka (cm.mpwioxenue puc. 23, 24). Ha 2-3-ift neHb KyJbTUBUPOBAHHS
MPOCMATPHUBAIM YallKH, (UKCHPYsS B JKypHAJIEe XapaKTep W WHTCHCHBHOCTh POCTAa, MOP(HOJIOTHIO
KoJIoHUH. KynbTypanbHble CBOWCTBA OMPEIEIIsyI, U3ydasl XapaKTep PoCTa KYJIbTYpPhl C IIOMOMIBIO JIYIIbI
U TI0J MAJICHBKUM YBEJIWYCHHEM MHKpockoma. BemwmumHy u Qopmy KomoHuid, dopmy KpaéB u
NPO3pavyHOCTh H3YYalH B TIPOXOJSIIEM CBETE, paccCMaTpUBalIM YallKd CO CTOPOHBI JHA. B
OTPaKEHHOM CBETE (CO CTOPOHBI KPBIIIKK) OMPEACISUTA XapaKTep MOBEPXHOCTH KOJIOHHI, OKPAcKy.

KoHcucTeHnuio onpenensiii NpUKOCHOBEHNEM OaKTepratbHOM MeTIIu.
Hoenmugukayus oaxmepuil.

IIpu wupentTuduxanmuu Oakrepuid (4-e CyTKM pPOCTa KOJIOHMHA) MEPEUUCIUIM  UX

MOp(OJIOTHUECKUE IPU3HAKH: (POPMY, HATUYHE KaICYJIbl, )KI'YTHKOB, OKpacKy 1o ['pamy.

IIpu oxpacke mo I'pamy Ha Ma30K BO3JEHCTBYIOT JABYMS KpPAaCHUTEISIMH: OCHOBHBIM U
JIOTIOJIHUTENBHBIM.  PaznuyHbple  MHKPOOPTaHM3MBI  HEOJWHAKOBO  OTHOCATCA K  KPacUTENSIM
TpU(EHMIMETAaHOBOM IPYIIIbI: TEHIIMAHBUOJIETY, METUIIOBOMY MM KPUCTAJUINYECKOMY (PHOJIETOBOMY.
I'pamnonoxxutensHble  (TpaM+) MHUKPOOPIaHU3MBI JAIOT TMPOYHOE COEAUHEHUE C YKa3aHHBIMHU
KpacurensMu M ioaoMm. [Ipu 3ToM oHM He oOeclBeYMBAIOTCA MPU BO3ACUCTBUHM HA HUX CIIUPTOM, HE
MU3MEHSIOT TMPHOOpPETeHHBIH (UONETOBBIA HBET. [ pamoTpuuaTtensHbie (TpaM -) MHUKPOOPTaHHU3MBI
00pa3yloT C OCHOBHBIMU KpAaCHUTEIsIMHU M HOJOM JIETKO paspyllarolieecs IMOJ AECHCTBHEM CHHUpTa
coeauHeHue. B pe3ynbraTe oHM 00€CIBEUMBAIOTCS M 3aTEM OKpAIIMBAIOTCS (PYKCHMHOM, Ipuodperas

KpPAaCHBIN 1BET.

Onpedenenue oouieii 06cemeneHHoCmU.

B skcnepuMeHTanbHON YacTH ObLITM 33/1€WCTBOBAHBI KaOMHETHI: OMONIOTUU (CM. MPUIIOKECHHE
puc.16,17, ), cnopr3an (cMm. mnpunoxenue pwuc.18,19,20),0ubnuoreka (cM. TPUIOKEHUE
puc.21,22), uapopmatnka (cm.mpuwiokenne puc. 23, 24). Ha 2-3-ii neHb KyJIbTHBHUPOBAHUS

MIPOCMATPUBANIM YalllKH, (UKCUPYS B KypHaJle XapaKTep U HMHTEHCUBHOCTb POCTa, MOPQOJIOTHUIO



KosioHu#. KynbTypanbHble CBOMCTBA ONpPEAEIsI, U3ydasl XapaKTep pOCTa KYJIbTYPhl C IIOMOILBIO JIYTIbI
U TI0/1 MAaJIEHBKUM YBEJIWYCHHEM MHKpockoma. BenmwmumHy u Qopmy KonoHuid, dopmy KpaéB u
MIPO3PAaYHOCTh M3y4Yalld B MPOXOJAIIEM CBETe, paccMaTpUBald YallKd CO CTOpPOHbI JHa. B
OTPaK€HHOM CBETE (CO CTOPOHBI KPBILIKM) ONpPENeNsUId XapakTep MOBEPXHOCTH KOJIOHHMH, OKpacKy.

KoHcucTeHnuio onpenensiii NpUKOCHOBEHHEM OaKkTepranbHOM MeTiu.
Hoenmugukayus oaxmepuil.

[Ipn wunentudukanum Oaktepuil (4-e CYTKM poOCTa KOJOHMH) TEPEUUCIAIU  UX

MOp(OoJIOTrHUECKUE IPU3HAKHU: (POPMY, HANUYHE KaICYJIbl, )KT'YTHKOB, OKpacKy 1o ['pamy.

IIpu okpacke mo I'pamy Ha Ma30K BO3JEHCTBYIOT ABYMS KpPAaCHUTEISIMH: OCHOBHBIM H
JIOTIOJIHUTENbHBIM.  Pa3nuuHble MHMKPOOPIaHM3MBbl HEOJMHAKOBO OTHOCATCA K  KpPacUTENsIM
TpUPEHUIMETAHOBON IPYMIIbl: T€HIIMAHBUOJIETY, METHIOBOMY WU KPUCTAJUIMUECKOMY (PUOJIETOBOMY.
I'pamnonoxutenpHble  (TpaM+) MHUKPOOPIaHU3MBl JTAIOT TPOYHOE COEAMHEHUE C YKa3aHHBIMHU
KpacutensMu M ioaoMm. IIpu 3ToM oHM He oOeclBeYMBAIOTCS MPU BO3ACUCTBUM HAa HUX CIIUPTOM, HE
U3MEHSIOT TMPHOOpPETeHHBIH (UONETOBBI IHBET. [ pamorpuuatensHbie (TpaM -) MHUKPOOPTaHHU3MBI
00pa3yloT C OCHOBHBIMU KpacHTENsIMH W HOJOM JIETKO paspyliaroiieecst Moj JeHCTBUEM CIHUpTa
coeauHeHue. B pe3ynbraTe oHM 00€CIBEUMBAIOTCS M 3aT€M OKpAIIMBAIOTCS (PYKCHMHOM, Ipuodperas

KpPAaCHBIN 1BET.
HccnenoBanue.

Hccnenyemblil MaTepuall pacHpelessuldi TOHKUM CJIOEM [0 IMOBEPXHOCTH O0€3KMPEHHOTO
NPEMETHOTO CTeKJa. Ma3oK BBICYIIMBAJIM Ha BO3JyXe, 3aT€M IPEIMETHOE CTEKJIO C MpenapaTom
Opaynm mUHIETOM 3a pebpa Ma3KoM, BBEpX M TPOBOAMIN 2-3 pa3a HaJ BEpXHEW YacThIO TUIAMEHH
ropenku. Ha ¢ukcupoBaHHBIM Ma30K HAJWBAJIA OCHOBHOW KpPacUTENbh M OCTAaBJsUIM Ha 2-3 MuH. Bo
n30ekaHKe MonaJjaHus 0CaKa OKpallluBaHUe Belu uepe3 GuiabTpoBaibHyto Oymary. CauBaliu Kpacky,
yOupanu ¢puibTpoBasibHYI0 Oymary. Masok 3anuBanu Ha 1-2 MuH pacTBopoM Jltoross, 3aTeM pacTBop
CIIMBAJIM, Ma30K MponojackuBajics B 96 % sTuinoBoM crnupTe 10 OOECIBEYMBAHMS, M MPOMBIBAIIN
CTEKJIA B NMPOTOYHOM Boje. 3aTeM OKpalluBald (yKCHHOM, CHOBA NPOMBIBAIM B MIPOTOYHOH BOJE U
BBICYILIMBAIN (UIbTpOBaIbHON Oymaroil. PesynbTare rpam +  GakTepuM OKpalIMBAJINUCh B TEMHO

CUHUH LBET, I'PaM- - B KPACHBIN.

OKpaH_ICHHLIC 110 FpaMy Ma3Ku IMpocMaTpuBain 1Mo MUKPOCKOIIOM, (I)I/IKCI/Ipy}I MOp(l)OJ'IOI‘I/IIO

KJICTOK.



JIBe KOJOHHMHM, TOAO3PHUTENbHbIE KaK CTa(pUIOKOKKOBBIE, OTBUJIM Ha CKOIIEHHBIH arap ajs
JanbHenero uccienoanus. [Ipodupku ¢ nmoceBoM nomectuiu B tepmoctaT npu 37 °C Ha 18-20u.
3areM nepecagiiii KOJOHUHU Ha AU((EpeHIHAIBHYIO Cpelly - JKEITOUYHOCOJIEBOM  arap, Ha KOTOPOM

MaTOTeHHBIE CTA()UITOKOKKH, CTIOCOOHBI BBIIEIATH (PEPMEHT JICIIUTHHA3Y.
Pe3yabTar ucciieoBaHust

N3-3a OTCYTCTBHS BO3MOXKHOCTU NPOBEJCHUS TAKUX HCCIICAOBAHUM B YCIOBHAX HIKOJBI MBI
OTPaHUYMINCh OPHUEHTUPOBOYHBIM ONpEAETICHUEM MHUKpPOOPraHM3MOB. Mbl ycTaHOBUIM (hopMy U

pa3Mepbl KOJIOHUH, LBET.

HpI/I MHUKPOCKOIIMYCCKUX  HUCCICHOBAHUAX OIPCACIINIIN (I)OpMy MHUKPOOPTaHHU3MOB: KOKKH,

OanMIUIbI, CIUPWILIBI, OTHOILIEHUE K OKpacke 1o I'pamy, HaiM4uue Karcyi.

Pesynbrarhl mccnenoBanuii o 0OHAPYKEHUIO MUKPOOOB mpejacTaBiieHbl B Tabmune 1 wu 1.1

(cM. IpUIIOKEeHHE).

[Tpubnu3uTenbHOe MOPOIIOTUYECKOE ONMUCAHME KOJOHMM, NMPEACTaBIE€HbI B TaOmuie 2 (cM.

MIPUIIOKEHUE).

BLIBOI[: B XOJ€ JKCIECpHMCEHTA OBLIO YCTAHOBJICHO, YTO 06ma;1 3arpsA3HEHHOCTL BO3yXa B

[IKOJIC HC MPEBLIMACT AOIIYCTUMBIX HOPM, KPOMC KaOuHeTa PIH(I)OpMElTPIKPI (CaHI/ITapHaSI HOpMa - HC



6onee 50 xononuit). Beraensemble MUKpOOpPraHu3Mel Jiyuliie pociu Ha cpee JIb, uem na MIIA, xots
MOCTIETHSS CUMTAaeTCsl 0a30BOM [Tt MOCEBa MUKPOOPTaHU3MOB Ha Bozayxe. [Ipu aToM cpemu Gakrepuit
BBIICTISUIOCH SIBHOE Mpeo0iajlaHue rpaM + KOKKOBOM MHUKpPO(DIIOphI, Hanbojee pacnpoCcTpaHEHHBIM
IpeICTaBUTENIEM KOTOPO ABISIOTCS WiIeHbl cemelicTBa Micrococcaceae (BCTpe4aroTCsi HOBCEMECTHO).
D10 cemelcTBO BKIOYaeT poasl Staphilococcus (campoduThl, maToreHHbIE, YCIOBHO MATOTEHHbIE) U
Micrococcus (B OCHOBHOM carpo(uThl), MUKPOKOKKH MMEIOT IMUTMEHT OT XEJITOro JI0 Pa3oBOTO, U
MMEHHO TaKHX IIBETOB KOJIOHHUH TMpeo0IaaaroT. B o1HO# M3 KONOHMI OKa3ajgach CMEIMIaHHAs KyJIbTypa

— IIAJIOYKH U KOKKHU pPAa3HbIX OBETOB, YTO, BO3MOXHO, BBI3BBAHO HApACTAaHHUEC KOJIOHHI APYyr Ha apyra.

[TatorenHol 6akTepuaIbHON MUKPOQIIOPHI HE OBLIIO OOHAPYKEHO.

3akiaouyeHue

Ceifuac pa3BUTBIX CTpaHAX KOHTPOJIUPYETCS MHUKOJOTUYECKOE M OaKTepHUOJIOTHYECKOe

COCTOSIHUE OOJIBHMII, OOIIECTBEHHBIX 3/IaHUM, TETCKUX YUPESKICHUHA U T.I.

KOJIMYECTBO M COCTaB MBLJIM YacTO CBSi3aH € pPaOOTOM BEHTWISILIMOHHOW CHUCTEMBI H
KOHJUIIMOHEPOB. B BO3/IyXe B MecTaXx MacCOBBIX CKOIUIEHH JIIOJIEH BCEra NPUCYTCTBYET HEKOTOPOE
KOJINYECTBO MATOT€HHBIX OakTepuil uiau ux cropsl. [loaTromy Hama paboTa 1o MOHUTOPHHTY YaCTOTHI
BO3/JyXa B IIKOJIE€ OYEHb BaKHA JUISI COXPAHEHHS 37J0POBbS IIKOJIBHUKOB, T.K. COBPEMEHHOE BIIMSIHUE
BO30yauTeNeld U Mephl MpU JAe3uH(EKINH CIOCOOHBI MPEayNPEAUTh Pa3BUTHE JIOKATbHBIX BCIBILIEK

UHEKINH.
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[ Ipuinoxenue 1



puc.4 Jlxxo3ed Jlucrep

puc.7 N3oruytbie (BUOPHOHBDI)

puc.5 lapoBuaHbie(KOKKH)

puc 3 PoGept
Kox

puc.6 IIpsmsrie
MaJIOYKOBU/IHbIE
(6anumb!)

0~

#e

puc.8 CriupaibHO U30THYTHIE

Puc.9. CxeMa CTpOEHWsl NpOKapUTUYECKOMN

KneTkn: 1-  KknetouHass  CTeHka;  2-
uMTonnasMaTMyeckas MembpaHa; 3- CTOMKM
MeMbpaH, B  KOTOPbIX OCyLLEeCTBASeTCs

doTocMHTE3; 4- Me3ocoMma; 5- konbueBas
monekyna [AHK; 6- Bakyonu; 7-pubocombl;
8-BnsuMBaHMe LMTOMIa3MaTUYECKOM



-

puc.11 Kumeunas namouka puc.12 Kumeunas
najgoyka

puc.10 bakrepun paspymmrenu

puc.15 bakrepus
puc.13 Cmagpunoxoxk na puc.14 Cradunokokk Helicobater pylori

KpOBsAHOM azape



puc.16 Kabunet Ouonoruu puc.17Kononuu craduaokokka,

oOHapyXeHHbIC B KaOUHETEe OMOJIOTUN

puc.18 Cnopr3an

puc.19 KomoHuu KUIEeYHON MaTOuKH,

€HHOI B cIiopT3aje

puc.20 Kononun
cTadUIIOKOKKa, OOHAPYKEHHOTO B
criopT3aje




puc.21 bubnuoreka

puc.22 Kononus craduiokokka,
oOHapyXeHHast B ONOIMOTEeKe

puc. 23 Kabunet unpopmaTuku

~

D ~

puc. 24 KoJoHUH KUTIIEYHON TaJI0UKH,

oOHapyXeHHOH B kaOuHeTe HHPOPMATUKU




yueoHnoro 2009 roaga (anmpejib-Mai)

Mecrto 3a00pa  npod bakrepuajbHbie KOJOHUH
IurareabHan KOJI-BO Cpeay HUX
KOJIOHMM HA | pa3HbIX TUIIOB
cpen
qalike
Cnopms3an MITA 41 5
Knacc ouonozuu MIIA 0 0
I'apoepoo JIb 42 4
Hngopmamuxa JIb 150 2
buonuomexa MITA 0




Taéauua 1.1. O01as 3arpsi3HEHHOCTH BO3/yXa, HA HAYAJIO0,

yueoHoro 2009 roga (ceHTs10pb — 1eKadpb)

Mecto 3a00pa  npod BbakrepuajbHble KOJTOHUM
ITuTarenbHast KOJI-BO cpeay HuX
KOJIOHMM Ha | pPa3HbIX TUIIOB
cpen
qarike
Cnopms3san MITIA 8 4
Knacc ouonozuu MITA 0 0
Lapoepod JIb 42 4
Hngopmamuxka JIb 28 2
buonuomexa MITA 0




Taoauua 2. Mopdosiornueckue CBOMCTBA HACHTHHUIITUPYEMbBIX

OakTepuu
Mopdgponozu u Kononus Kononus Kononus
KOJI0HUA
Nel Ne2 Nes
Dopma Kpyriias MaJOYKOBUTHAS CKJIa{yaTas
Pazmep, mm 2-3 MM 0,5-1 Mxm 0,5-3,5cm
Ilgem po3oBas ['ps13HO-KENTHI | KOPUYHEBBIN
Kpaii pPOBHBIE JIOITAaCTHOM CKJIaI4aThIC
Ilosepxnocmo rJ1aKast MOPILUHUCTAS -
Ilpogpune BBINYKJIBIN TUTOCKHAM IUIOCKAs,
BBITyKJIast
Pucynox YETKUU PaBHOMEPHBIN YETKHUU
Cmpykmypa OJTHOPOJHAs HEOJHOPOIHA OJIHOPOJHAs
Koncucmenyusn MsITKast IJIOTHAs Aspergillus
penicillium,







